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OT PEJAKIINNU

Homcrantun 9Ipyapmosuy  L[HOMKOBCKHE — HCKIIOYATENbHOE MABIEHHE
B PYyCCKOIi, COBETCKO M BCEMHPHOH HayKe M TEXHHKE.

Ilourn posecamr H. E. iHyrosckoro (1847—1921), A. H. Kpmuosa
(1863—1945), 1. B. Memepckoro (1859—1935), om rak GH e 3aMe4aeT TBO-
peHHii COBpeMEHHHKOB M HJeT COGCTBEHHEIM NyTeM I'eHHAlIbAOr'0 caMOpojKa-
Y9eHOTO,

PacnopocTpaneno MHeHHe, YTO INTABHEE BeXH Da3BHTHA TeXHHYECKHX IHC-
OUIUIMH, NPYMBIKAKOIMUIX K MeXaHHKe, CTABATCA NPEICTABHTENAMH TOYHEIX
HayK OPR aHAJUTHIECKOM BEHpasKeHUH HOBHX 3aKOHOB NPHPOJE WIH IPH BO3-
HUKHOBEHHH HOBHIX MaTeMATHYEeCKHX METOMIOB HcclefoBaHHWil. B mopTsep:me-
aue npusofarca uvexna Heioroma, Jlarpamxa, Hymona, @ypse, iHykoBckoro
o ppyrux. Opmaro raxoe mueHme ommbouno. Counnenus IfmomxoBckoro or-
KPHIBAIOT HOBYI0 GJecTAMYI0 CTPAHHOY TeXHHKH Ge3 KaKOT0-THOO CYIecTBEeH-
HOY0 HCIOJB30BAHUA COBPEMEHHEIX JOCTH}KEHHI B 00JaCTH MeXaHHKH H MaTe-
MAaTHRH.

B camom pene, IlmoaxoBcKuil HCmoIb3yeT B CBOMX TPYJaX JHIMb apHPMe-
THKY, adre0py H camble Hagala aHANA3a OECKOHETHO MAJHX (mOCAeHHE TOIb-
KO B CBSIBH ¢ BEIBOJIOM eT0 3HAMeHHTOH dopmynsr). TeMm He MeHee BTOr0 CKPOM-
HOro apceHala MaTeMaTHIeCKHX CPEJCTB €My [0CTaTOYHO, 4TOOH O0GOCHOBATH
BCI0 PAKETHYI0 TeXHHKY (BRINYAA H PeaKTHBHYH aBHANHIO) M NPEIBOCXHTHTH
COBPEMEHHHE MOCTH;KEHHS B OCBOGHHH KOCMHYECKOI0 NPOCTpaHCTBA.

IIpocrora m yGegureabHOCTH €T0 TPYLOB, HANHCAHHEX NPEKPACHLIM fp-
KHM PYCCKHM ASHKOM, TOPSYad Bepa B KOHEYHHIH ycoeX CBOMX HAYMHAHMIT 3a -
IIU cepjua COTeH MOJOJHX JIofleil, KOTOpEe HBIHE, yike mocie cmepru Hom-
CTaHTHHA JJyapAoBHYa, OCYMIECTBHIUN MHOTHE €ro [epP3HOBEHHbIe MeYTHL.
WmenHO OHH upocnaBunM Hamy PogHHY 3amyCKOM HOEepPBHX MCKYCCTBEHHEIX
COYTHUKOB 36MJIM, MHOTMX KOCMHMYeCKMX paKeT M, HaKOHeN, KOCMHYECKHX
Kopabieil ¢ COBETCKMM 9eJIOBEKOM Ha O§opry.
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Houcraamue 9pyapmosua L{WonKOBCKMII mMHUPOKO HM3BECTEH CBOMMH TPY-
JaMu B 06JacTH BO3TYXONJaBaHUA, aBHAIMH H paKkeTHOHl TexHnkH. Emy mpu-
HaJIEeKHT TaK:Ke 0OJBIIOE YUCIO paboT WO JPYTHM, CAMBIM Pa3mo0Gpa3HEIM
Bompocam ectecTBOo3HaHuA 1 TeXHMKHU. [lo OKTAGPHCKON PEBOMIONHUE U B mep-
Beie rompl CoBercroit BracTd Tpyast [|moMKOBCKOrO meyaTaducr, B HAYYHHIX H
Hay9YHO-IONYJIAPHHX ;KypHaJaX H H3JaBajJuUCh B BUJE OTAEIBHEIX GpOMIOp
B r. Hamyre. 3HaunTeapHas 9acTh HaYYHOrO HACHENHA YIeHOrO IPH €TI0 }H3-
HE TaK H He OBLIA OonyOJAMKOBAHA.

B 1934 u 1947 rr. Oman wmagamEsl m36paHHBE TPyAsl L[MONKOBCKOro MO
NeIbHOMETAIINIecCKOMY AUpmKabIo 0 paxkerHoi TexHuxe. G 1951 mo 1959 r.
preimito Tpu toma uagaBaemoro AH CCCP mo mocranosienuo Cosera Mumnucr-
pos CCCP co6panus counnenuit K. 9. I[nonkoBcrkoro, B KOTOpHE BKINYEHE
paboTHl yUeHOTO IO a’POAMHAMHKE, PEaKTHBHEIM JeTaTeJhHHIM almapartaM H
pupumadnecTpoerunn, OpHaKO He3HAUHTENBHBIH THparK H3JaHUE HH B Koeil
Mepe He MOJKET YIOBIETBOPHTH HAYYHYI o0mecTBeHHOCTL. G KasKmpiM TomoM
suageHue TpynoB l[momKoBCKOrO W HHTepec K HHM Kak B Hameil cTpame, Tak
¥ 3a py0OesxoM HeYKJOHHO BO3pacTaer.

Ycmexu, HOCTUTHYTHIE COBETCKON HAYKOH B OCBOGHHH KOCMHYECKOrO IpO-
CTPAHCTBA, B BHAYATEILHOH CTeNmeHH omupaloTcas Ha Tpyas llmoiarosckoro,
BaJOMKHUBIIETO OCHOBH HAYKH O MemiaHeTHhx coobuienuax. TopsecTso ero
mpiefl, HX UPETBOPEHHE B JKHBHb COBETCKHMH YYEHHIMH H KOHCTPYKTO-
paMH menaeT O0CO0GHHO AaKTYaJbHHIM MEpPEeH3IaHWe ero TPYIOB B HacTOAIMEe
BpeMA.

B papsBii TOM BKJIOYEHE! OCHOBHEE PabOTH Y4eHOTO IO aBHAIUM, aspo-
NUHAMHKe, PAKeTHOH TeXHMKE U MEKIJTAaHETHBIM COOOIIEHHAM.

Wsnanue npoussemennii ITnonkosckoro B cepuu «Haaccuku Hayku» mpen-
CTaBIsfEeT 3HAYUTEIbHEIE TPYAHOCTH, O0YCIOBIEHHEIE TEMH O0CTOATENbCTBAMH,
¢ KOTOPHIMH CTAJIKMBAJCA Y4eHBHl mpum myGaMKamuu cBOHX pabor.

fHuBa B orjalleHHE OT OCHOBHHIX HAYYHBIX HEHTPOB, l[modKoBCKMIl, Kak
MPaBHIO, HE HMEI BO3MOMKHOCTH NPOCMATPHBATEL H MPABUTEL KOPPEKTYPY CBOUX
craTeil. PeayiabraToM »TOro OBINIO 3HAYHTENHHOE WHCJIO OMEYATOK H HCKaKe-
HHOi, KOTOPHE OH BHHYMIeH OHJ HCIOpPaBIAThH y:Ke B HM3IaHHEIX paboTax.
B Mockosckom otmenenuu Apxusa AH CCCP xpaHaTca aBTOpPCKHE DK3EMIIIA-
Pl MEYATHEIX TPY/JOB YUEHOro ¢ HCHPABICHHAMH U IOMETHAMHU, CJeIaHHBIMHU
ero pykoit. llpm sToM, HapAxy ¢ HCHpaBlIeHHEM JONYINEHHHX OIMUGOK M OIe-
9aTOK, [[HONKOBCKUIT HEPEIKO BHOCHJ NPHHUUIIHAJLHEE W3MEHEHHA U {OIOJ-
HeHHs, sIBIABIINECH, OYEBHIHO, Pe3yJIbTATOM €T0 HOCIeAYIOMUX pPa3MBIOLIe-
HUil U BRYUCIeHMiET. BpeMa BHeceHHS STHX IOIPABOK M JOMOJHEHHH ycTaHO-
BUTH TPYJAHO, TaK KaK WHOrJA OHH JeJaJHMCh MHOTO JeT CIYCTS IIOCJ]e H3JaHuA
paGorsl. Eme 60apmue CI0MKHOCTH OPEACTABIAET NEePeH3JaHIe IPOH3BEIeHHIT,
uzaupeix B Hanyre, Tak Kak B HUX IPH HaOHCAHHH (GOPMYI MPHMEHAINCH
OYKBEL pycckoro aixdasHTa: CKOPOCTH CHapaja oGosHauadack Oyksamu CKc,
BpeMa — Bp, ycKopeHHe CHIIB 3eMHOM TsKeCTH — ¥ 3, WIoTHOCTE rasa — [lar,
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nasaenne Bosayxa — B m 1. m. HKpome toro, Ilmonkosckuii Hepemko
JOIyCKaJ COKpAINEHHA, OTIHIAIINHECS OT NPHHATHIX B HACTOAIEE BpPeMA.
Hanpumep, gacTo ymoTpeGIfOTCA BHPAKEHHOA: CKOPOCTh 8 KIIO, YCKOpe-
HHe 5 KO0, BeC 3 KWio, faBleHne 6 KHJIO, IPH TOM IIOJpPas3yMeBaeTca CKO-
pocts 8 KM/cek, yckopeHHe D Km/cer?, Bec 3 Kr, masiaenne 6 xkr/cm2.

Bce aro sarpynmser arenne pabor Llmonrosckoro, a B paAne ciaydaes mpH-
BOZIUT K HEBEDHOMY NOHMMAHUIO TEKCTA.

B macroamem mamammu paGoThl I[MOMKOBCKOro mewaTaioTcs B TOM BHJE,
B KaKOM OHM OBIIH ONyGIHKOBAHB OPH FKU3HU YIEHOT0, JUGO OCTABIEHHE WM B
PYKOmHCAX ¢ COXpaHEHHEeM TePMHHOJOTHMH aBTOPa, €ro cBOeoOpalzHOil MaHe-
PH BEHpa)KeHHIH, CHCTeMB HyMepamWu ¢opMynl u mnaparpadoB H JApYrux
ocobernocTeil ero cruias. JlomymeHa aume HeoGXOAMMAfg MOJePHHU3AMHA
opporpaduy m OOIENPHHATHX COKpAMEHHI, a TaKKe HCHDPABIEHH SBHEE
OmeYaTKH ¥ HCKa)KeHHA. BCTaBKE 0T pemaknmuu f[aHE B KBaJpaTHHX
crobrax [ 1.

B paGorax, mspgammasix B Hamyre, TpamHckpunmusa GopMya H3MeHEHa ©
pyccroro Ha JdatHHCckHii andasur. IIpu sroMm pia o0osHaveHMs TeX MJIH MHBIX
BeINYHMH, KAaK IOPaBHIO, B3ATH OYKBeHHbe BHPaKeHMH, NPHMEHABIIHECT B
panee ony6aunkoBaHHHX paborax I[momxoBcroro, B ROTOPHX GOPMYIBl AaBa-
JIHCh B JATHHCKOH TPaHCKPWIIIHH,

OTnenpHEle HeACHEE, ONIMOOYHEIe MJIM COOPHBIE MECTa, 4 TaK/Ke TepPMHHEL
IMuonxoBcKoOro, OTAMYAIOIIECHS OT HEHE NPHHATHIX, OFOBOPEHEI B KOMMEHTA-
pUAX, KOTOPbIE MOMEMEHE! B KOHNE KHUTH, CCHIIIKI HA HUX gaHsl nudpamua [1],
[21, [?]...B KoMMeHTapHAX AaHB Takse OO3JHeHIINe JONONHEHNA U H3MEHOHH,
BHECEHHble YUeHBIM B aBTODPCKII 3K3eMILIAP IMeYaTHHX pabor.

IIpu cocraBnenun KomMMeHTApHEeB OBUIM YYTeHH BaMeYaHH#g, C/eTaHHEE
pefmaxkTopaMyu Upemblaymux mamammit mpouasenenuit K. 3. I[momkosckoro —
@. A. Ilamgepom, M. K. Tuxonpasosrim, H. fA. @adpukaurom m A. A. Hoc-
MOJIEMbSHCKHIM.

Iy6nukyemulit B HacTOAmEeM TOME TeKCT mpousBeneHuit I[HOTKOBCKOTO
B3AT HAMH H3 CIEIYIOIUX HNCTOYHHKOB!

CsobopHoe MIPOCTPAHCTBO. Pyxomucs. Apxus AH CCCP, ¢. 555,

om. 1, m. 31.

JaBieEue RHAKOCTH Ha pPABHOMEPHO
ABIKYIIYIOCA B Hell INIOCKOCTb.

Asponnag wam OrunenofobHas (aBma-
OHOHHAA) JeTaTelbHAad MAUIHHA.

[lepBoe ommcamne H. 3. LluoarorcruM
ero aspofuHAMHYIECKOR TpPYyOHI.

r[liEIIB.'I'IeHI-Ie BO3JyXa Ha ‘)HOBCpXKOCTH,
BBeleHHLIE B HCKYCCTBEHHBIH BO3JYIIHBIH
HOTOK.

Conporuslenne BO3AyXa W BO3MYyXOIIa-
Badne.

Tpynsl otfenennsa ¢uaddecKuX HAYK

Obmecra mwobuteneil ecTecTBO3HAHUA, T.
IV. M., 1891,

«Hayra u jmrusHEb», 1894, Ne 43—46.
Apxus AH CCCP, ¢. 555, om. 1, m. 4.

«BectHEK ompITHOH (uU3MKE H BieMeH-
TapHO  Marematmrm», Opecca, 1898,
Ne 269, 270; 1899, Ne 271, 272.

«Haygmoe oGospemme», 1902, Ne 5.



Hccaenopanue MUPOBHX OPOCTPaHCTB pe- «Haywmoe oGoapenne», 1903, N 5.
aKTUBHEIMH mpubopamm.

lccnmenopanme MHPOBHX IPOCTPAHCTB «BecrHmk Boaﬂ,yzomlanaﬂua», 1911,
PEeAKTHBHRIME HpHGOpaMHu. Ne 19—22; 1912, MNe2, 13, 5T,
HceneqoBaHne MHUPOBHX IPOCTPAHCTB OtTpenpHOe W3IaHHE. I{aJIyra, 1914

peaxTUBHHMH mpubopamm (momoxmenme K I
u II yacTH Tpyma TOTO ke Ha3BaHMHA).

Hocummgeckuit Kopabis. Apxus AH CCCP, ¢. 555, on. 1, m. 46.
Heccnenopanue MHPOBHX HpOCTI.‘IaHCTB Otpensuoe uapanue, Haxyra, 1926.
PeaKTHBHEIME IpHGOpaMH.
Hocymuveckaa pakera. OnmbiTHag HOATO- Otpensroe usganme. Kamyra, 1927.
TOBKA.
o ’é‘pyn)u 0 KocMugecKoii paxere (1903— Apxms AH CCCP, . 555, om, 1, m. 60.
1929 rr.).
Hopuii aspomias. Otpensaoe wusgamme. HKamyra, 1929.
HocMiueckue paxeTHsle IOesfa. Otfensnoe usgamme. Hamyra, 1929.
PeaxruBanii asponiaH. OtgensHoe usgamue. Kamyra, 1930.
C paromiaH IONypeaKTHBHHI, OtpensHoe nmaganume. Kamyra, 1932.
JlocTuere CTpaToOCHepHL. Apxus AH CCCP, ¢. 555, om. 1, m. 75.
3seafoner. «3uaume — cuaar, 1932, Ne 23-24.
3dBesgoier € OpeAecCTBYOMIMH eMy Apxus AH CCCP, ¢. 555, om. 1, x. 86.
MauHHAMH.
Crapapgu, mpuofperamompe KOCMAYE- Apxus AH CCCP, ¢. 555, om. 1, m. 93
CKUe CKOPOCTH Ha CyIme WJIH BOJE.
Hau6onsmas CKOpPOCTE PAKeTH. Apxus AH CCCP, ¢. 555, om. 1, m. 105

OrGop mpousBefeHHE H COCTaBleHHe TOMAa OBJIM IPOBENEHH AKANEMHUKOM
A. A. BiraronpaBoBEIM, yYeHBIM CeKpeTapeM KOMHCCHH m0 paspaloTKe Hayd-
soro Hacaenua K. 9. lluonxoeckoro B. H. BopoOreBrM I KaHIUIATOM TEXHH-
geckux mayk B. H. Coxonsckum. B moproroeke ToMa npHHEMAJ ydacTHe aKa-
memuk A, 0. Umnunckruii.

ITogroroska Texcra OwIa mpoBefieHa corpyaaukamu MucTuTyra ucropmm
ecrectBosHanug # Texmuku AH CCCP U. B. Banammmmoit, B. ®. Bypasue-
seiv, Y. V. Kannaunsmv, B. K. Kysakossim m K. A. JleonTheBoil, mof pyko-
popictBoM KamHmmpara TexHmdeckunx Hayk G. A. Coxomogoii.

BBojmas wacTe pemaKmMOHHOTO NPENHCIOBHA HAMHCAHA  AKAJeMIKOM
A. 10, Nwuupckam; cratea «K. 9. IlmoaxoBckuili KaK yueHHI» —aKageMa-
xoM A. A. BrarompaBosrM; KpaTKaa HayuyHas Ouorpadus H. 9. momkos-
ckoro — B. H. Coxoxscrum; GuGamorpadus mevaTHex tpymos K. 9. Imox-
rosckoro — 5. H. Bopo6sessin.

Ilpu moproroBRe K H3JGAHHI0O JaHHONO TOMa OONBIYyKd  IIOMOIIb
OKazamW HayumEe corpyaEuku Mockosckoro orjesnenus Apxusa AH CCCP
H. C. Pomamosa m H. E. HoBrrosa.
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28 Mapma 1883 :.
Ympo

KPHBOE JIBIKEHHE C IIOMOIIBIO TA3A WJIH KUJKOCTH
HJIH JARE TBEPJOil OIOPHI [V

Korpa y Tema GecumcieHHOe MHOMKECTBEO OIOP, OT KOTOPHIX AAHHOE TEJIO
OTTAJKHBAETCA HENPEPHBHO, TO TEJO H3MEHAET CBOE NABU/KeHHE HeNpEepBIBHO,
TaK 9T0 IIYTh €r0 MOKeT MMeTh B/ KpHBoi nuHWH. CKOpPOCTH Tela TaK)Ke IpH
9TOM H3MEHAETCA HeNpePHBHO U MOKeT OBITh YCKOPHTENIbHOH HJIH 3aMejn-
TeJHFHOH.

IMomoskum, uro nama Godka, HamOTHEeHHAd CHIBHO CKATHIM TasoM. Kcium
OTBEPHYTh OJIMH M3 €€ TOHYAHMHX KpaHOB, TO Ia3 HeNPepPHBHOH cTpyeil
ycTpeMHTCA M3 OOYKH, mpHIEeM yOPYTOCTh rasa, OTTANKHBAOIAA €r0 4acTH~
LBl B IIPOCTPAHCTBO, OyZeT TaK :Ke HenpPepHBHO OTTAJIKHBATH H OOUKY.

Pesaynpratom aroro Gyner HempephiBHOe U3MeHeHHe JBUKEHHA (OUKH.

Ecau, mamp [umep], 60uka 65171a HemoxBUKHA, a OTTAJIKABAaHHE Trasa IPOHC-
XOMHUT MO JHHHH, COeNHHAKMEN cBOOONHEIH MEeHTDP MHEPOHH Tella ¢ OTBEPCTH-
€M KpaHa, HIH ecaH 00UKA MMesa MPAMOE ABH:KEHHEe, COBIAJAIOINee ¢ HATIPAB-
JeHHEeM OTTANKHBAHHA rasa, To 00Yka Oymer HMeTh OT HeiiCTBHA rasa mpaMoe
YCKOpHTeNbHOe UIH 3aMe/IHTeNbHOe ABHKeHHe. A ecau (Gouka MMela JBHAKe-
HHE, He COBIajalomjee ¢ HAmMpaBIeHHEM OTJIETAIIMUX TaCTHI[ rasa, TO JBHMKE-
e ee Gyjmer mapaGoimgeckoe, mpeamodaras, 94TO ras OTTaJKHBaercsa C IO-
CTOAHHON CHJIOE B B MOCTOAHHOM KoamyecTse. IlocpencTBoM 0oCTATOIHOTO KO-
JIu9ecTBa KPAHOB (IIECTH) MOKHO TAK YIPaBIATh BHXOMKIEHHEM rasa, 9TO ABH-
JHeHMe 0O0UKM MJM IOJOro mapa Oymer COBepINEHHO 3aBHCETh OT KeJaHHA
YyOPaBIAIEro KpaHaMH, T. e. O0UKA MOMKET ONHCATh KaKYyl0 YroAHO KPUBYIO
¥ 1m0 KaKOMY YTOQHO 3aKOHY ~Kopocreii. Moxer, manp[umep], pasHOMEpHO
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CIUCHIBATE OKPYIKHOCTh, XOTA NPHTATHBAaWOMmMEH HMEeHTPaNbHOH CHJIH H He 0Y-
get. Bo BcakoM ciywae, oO6muil ¢cBOGOAHEIH MEHTP TeJa M OTJIETAIOIIHX MOJE-
KYyJ rasa BCerja COXPaHHMT CBOe IepBOHAYAJbHOE ABW;KEHWE HJIH CBO IepBO-
Ha9aNbHBI TmOKoil. V3meHeHMe ABMKEHHA OOYKH BOBMOMKHO TOJNBKO O Tex
mop, IOKa He BEIMIeN H3 Hee Bech ras. Ho Tak Kak moTeps ero umer Hempe-
PHBHO H IIPH CPeJHHUX YCJIOBHAX 3Ta IOTEpPS NPONOPHMUOHAJLHA BPEMEHH, TO
H [BUKEHHe MOKET OHTH NPOM3BOJBHEIM TONBKO OTPAHHYCHHOE BPEMA — MH-
HYTY, 4ac, [eHb, a 3aTeM OHO JeJaeTcd NPAMOJHHEHHEIM — paBHOMEDHBIM.
BooGme, KpHBOe — paBHOMEPHOE NBH)KEHHE HMIH OPAMOIHHEHHOE HepPaBHO-
MepHOe [BHKeHHE COIPAMKEeHO B CBOOOJNHOM NPOCTPAHCTBE C HEOPEPHIBHOW
moTepeil BemecTBa (omophl). TakKike ToMaHOe [BU;KeHHE COIPSKEHO C Iepuo-
AMYEeCKON IIoTepell BemecTsa.

29 mapma
Ympo
Bopouewm, eclH riIaBHOe TeJIO0 ¥ ONOPH COeAMHEHE MEXKIY COOOH TOHKUMH H
NIHAHBIMH HHTAMH, TO XOTA ABI:KeHHE Teld H Gymer Gollee HIH MeHee OrpaHH-
4YeHO, CMOTPA IO JUIHHE HHUTeil, HO BCE Xe ONOPH M IJIaBHOE TeJ0 BHOBbL MOTYT
OHITH COEIHHEHH B OTHY KYy4Y.
IIpu sToM cBOGOMHEIE MEHTPH TEd OCTAHOBATCA H OKAKYTCH HA NpPEKHEM
MecTe; HIH ke Bce OyAyT MMeTh IIpeskHee PaBHOMEPHOe M OpPAMOe ABHIKEHHE,
KaKkoe OHH HMeJH IO CBOEro B3amMOJeiicTBHA.

T e o p e M a. Beaxoe Teso, Gonbmue UJIN MaJkle TBEPALIe TaCTH KOTOPOTO
MOTYT NPHTATHBATH M OTTAJKUBATH JPYT APYra,— BCAKOE TaK0eé IJIaCTHIHOE
(BHa9aJe HEMOABIJKHOE) TETO MOKET NPHHATH MO0y GopMy u B m060M Ha-
npaBIeHUH.

30 mapma
Ympo

O DAPAJIJIEJIBHOM JIBHKEHWH

f1 roBOpHI J0 CHX IOP TOJABKO O HAPANIeNIbHOM JBHKEHHH, T. €. O TAKOM,
Kakoe, Hanp [mmep], nMeer 3eMHaA 0Ch B HPOJOJKEHIE IOla, O TAKOM JBHKe-
HHH B CBOGOJHOM NPOCTPAHCTBE, IPU KOTOPOM BCE TOUKH Tela ABHIAIOTCH CO-
BEPIIEHHO OAMHAKOBO. JTO 3HAYUT, YTO TPAEKTOPUH UX DPaBHH I CKOPOCTH B
Kasbli NaHHHE MOMEHT ONMHAKOBH IO BeTHYHHe M Haopaslenuw. Eciu, Ha-
up[umepl, ogHa Kakag-EEOYABb TOYKA ONMMCHIBAET BIJHIC, TO H BCE OCTAJLHEE
TOYKH ONMCHIBAIOT COBEPIIEHHO paBHHEE JJJIHAOCH; OPHTOM CKOPOCTH TOYeK
Oymyau, MoeT OHTH, B pa3lW4YHEe BpPeMeHA Pas3ldWIHEI, B OJUH H TOT e
MOMEHT TOKIECTBEHHEL.
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Ho xpome 3TOro mapaiiienbHOTO ABUKEHHS, TOYKH, XOTH OB M HEH3MEHS-
eMoro 1mo opMe TBEPAOTO Tela, MOTYT ONHCHEBATh B CBOOOIHOM HMPOCTPAHCTBE
pasiIugHbE OYTH U ¢ PA3IHIHEIMUA CKOPOCTAMY [aske B OJUH H TOT Ke MOMEHT.
TakoBo gBUXEHUE BpaaTeIbHOE H MUKIOHAAMBHOE. DTHM IIOCACHHIM HMEHEM
A Ha30BY CMeCh JBIKEHHMH BpalarelpbHOro ¥ mapaameiasnaoro. Hamp[umepl,
JBUKEHHEe TJIaHET f§ HA30BY NUKIOHAAJNLHHEM. L[HKIOHmaJbHBIE BUKEHHS
MOryT OHITH, KOHEYHO, OYeHb pa3HOOGpAaBHHEI: IpAMOe NUKJIoug|axpHoe]
1B [Hxenne], Kpyrosoe W mpou. ® mpod.

BPAIIATEJILHOE JIBUKEHHE. ¥CTOIMYHBOE BPANIEHUE

Yxpenum HOOOOBUMKHO [JBe KaKHe-HHOyAb TOYKH Tela. Kcam remeps Texo
TOCPEJICTBOM CHJIH GyJeT OpHBEJEHO B JBH:KeHHe, TO 3TO JABH:KeHHEe H Gyer
spamateabHsM. IIpamas, npoxonamas depes 3TH yKpeIUleHHble, HemOIBHK-
HHE TOYKH, HAa3HBAeTCHA OChI0; OHA TaKKe HETOABIKHA.

Bcee Touxn, mexampue BHE 9TOH OCH, ONMHCHIBAIOT OKPY/KHOCTH. YeM majniie
OTCTOAT TOUKH OT OCH, TEM CKOpPOCTH HX GOJBIIe H TeM caMble IyTH X 0OJBIIE.
ToukH, HaXOmAmMUeCHd HA PABHOM pPACCTOSHHM OT OCH, OOMCHIBAIOT pPaBHEIE
OKPYRHOCTH H, AJA JaHHOTO MOMEHTa BPEeMEHH, ¢ OQHOH CKOPOCTHIO.

BpamarteabHoe ABU:KeHNE HA3HBAETCA PABHOMEDHKRIM, €CIH TOYKH, PaBHO-
OTCTOAINHE OT OCH, [IBATAl0TCA PAaBHOMEPHO, T. €. KOT/la 3TH TOYKH B paBHHE
BpeMeHa MPOXOMAT PaBHHE JHHHN OMHHAKOBON MIMHE HJIM KOTJa TeJO B PaB-
HEIe BpeMeHa MOBOPaYMBAETCA HAa OJHO W TO JKe YHCIO0 TpagycoB. B cBoGommOoM
OPOCTPAaHCTBE BpamaTelbHOE JBHKEHHe MOKeT COBEPIIAThCA M BOKDYT He-
YKpeIIeHHO ocH, CcBOGONHO BHCAmEH B mpocTpaHCTBe. TaKyi OCh Ipome
BCEro Ha3BaTh cBoGopxmoil., O TAaKOM-TO BPAIATENHHOM IBH/KEHHH TBEPIOrO
TeJla BOKPYT CBOOOAHOH OCH A M ImOTOBOPIO.

He Bcakas npsaMas, OPOBeNeHHAS depesd TeJO, eCTh CBOOOAHAH OCh, T. €.
He BOKPYTr BCAKOH HeyKpeNJIeHHOH IpAMOH MOKeT BpamaThCa cBOOOTHOE Te-
n0. MzBecTHO, 9TO BpameHAme MaXOBHX KOMEC y MAIIMH HHOLJA CONPOBOMIa-
€TCA APOMKAHUEeM OCH M caMOil MAMMHH. JTO GKBAET TOr/A, KOT[a pakTHIeCKAH
0Ch MaXOBHKa He COBIAJlaeT ¢ ero cBoOomHOl ochlo. JIposKaHMe MaXOBHKA —
9TO CTpEeMJIEHHE ero BpPamaThCA BOKPYT ero cBoOOMHOH OCH, KOTOPOH ero Jid-
IMATH HacHJIHeM.

CBOBOJHBIE OCH

CpoGopiHasa oCh JOMKHA NPOXOJUTH Yepe3 CBOGOMHEIN IMEHTD Telda, WIH de-
pe3 WEHTP €ro THAKECTH.

B waxmom Telle He MeHee TPEX CBOOONHEIX OcCell, B3aUMHO-NIEPENEHINKY-
napaux. Ho momer 6nth Toapko Tpu. Momer 6mth m Goabme Tpex. Momer
OHTH U OecumcIeHHOE MHOMKECTBO; TaK, B Imape BCAKHHA auamerp — cBoboj-
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Hafg oc¢h. MOKHO Jerxo BOOOpARHTE TeJNO, KOTOpPOe OB HMeJIO JaHHOE YHCIO
cBOOONHEIX oceif, HO He MeHee Tpex. CBOGOAHAA OCh HHOT/A IIEKAT BHE BeIme-
cTBa JJaHHOIO TeJa, H TOrJa ee MOKHO Ha3BaThL HepemecTBeHHON. Hamp [umep],
B KOJIBIlE, B MYCTOil Kaake 0e3 Ha ecTh TaKHe OCH.

ITocare a crasKy 0 CBOGOJHBIX OCsAX H BPalleHHU H3MEHACMEIX (ILIaCTAYHEIX )
no dopme Tesl (MATKHX); a TaKe 00 OCAX CHCTEMH HeCKPEIJIeHHBIX Tel.

Ecam He yRpemieHHOe M He MOAIMEPTOE HHYEM TeNI0 NPHOGPETO KaKUM OH
TO HH OBINO cm0cOGOM B CBOGOTHOM HPOCTPAHCTBE BPAMATEILHOE IBVKEHUE
BOKPYT cBOGOJLHOI OCH, TO 9TO ABH:KeHHe, 0e3 BMeIIATeNbCTBA CHJ OVAYIH He
AHaYe, KaK PaBHOMEPHBIM, HHKOIJla He MO:KeT caMO co0oif TpeKpaTHThCA.
HaoGopor, ecarm TBepmoe TeI0 He HMEJIO BPAIaTedbHOr0 NBHKEHHT, TO OHO,
caM0 co000#f, HHKOrja He IPHOOGPETET ero.

1 anpean 1883 2.
FYmpo

CIIOCOB C MOMOIMBI0O HENOABUAHON OIIOPHI COOBIMATH
VYCTOMYNBOE BPANIEHUE TEIIY

BpamarersHOE ABH/KEHHE BOKDPYT HEYKDEIVIEHHOH OCH MOKHO COOGIIHTEH
TeJy pasziIHYHEIMA cIocobaMH.

Mosmno, manp[umepl, ecim ecTh HemogBHKHAA OMOpPa, YKPENHTh KaKme-
HEOYIE JIBE TOUKM, JeKamue Ha cBOOOTHOM OCH MaHHOTO TeJa, M 3aTeM 3a-
CTaBATH NPOU3BOIBHYI0 CHAY COOOMUTH TNy JBU/KeHHE BOKDYI STHX TOYEK.

Ecnm, no npekpamenun geHCTBHA CHIH, NPHHATH OCTOPOKHO Te ABa OCT-
pHA, KOTOpHE YAEP/KHUBAIH OCh B HENOABIMKHOCTH, TO JaHHOE TeJO mpHOOpe-
TeT paBHOMEPHOE BpamaTelbHOE ABHKEHHE BOKPYT CBOGONHON HEmMOJBUMHONM
U HUYEeM He YKpemleHHOH ocH.

IroT crocob roguTcsa, Korma ¢cBoOOMHAS OCh BEIECTBeHHA, T. €. Korja He-
CKOJIBKO TOYeK CBOGOHOI OCH JIesKaT B BelmecTse gamHEoro Teaa. Ho MomHO co-
o0IMUTE BpamaTrelbHOe ABW;KEHHE Tely, H He YKpPeIUIAA IpeaBapHTEeNIsHO
cBOOOIHYI OCB.

BooGpasum npaMylo, nepueEfAKYIAPHYI0 K ¢BOGOIHOE ocH; BooGpa3uM Ha
Hell 1Be TOUKH, PABHOOTCTOAIHE OT OCH; IPOBejleM IIOCKOCTL depes IPAMYIO
H OCh.

BooGpasum Teneps, 9TO Ha B3ATHE JBe TOYKH [JEUCTBYIOT paBHEIE, HO IPO-
THBOIOJOMHEE CHJE OO0 HANPaBIEHHWI0, HOPMAJbHOMY K 3TOH IIOCKOCTH.

To [mo] mperpamenuu ux melCTBUA TeM0 mpHOGpeTeT paBHOMEPHOE Bpa-
maTellbHOE ABIKEHHE BOKPYTI CBOGOHOH HEYKpeILIEHHOH OcH. ITOT METOo[
IpPUMEHAETCA [JA TeX TeJd, KOTOPEe He HMEIT BeImecTBEHHOH OcH.

OnHAEM CIOBOM— TEIY MOMKHO COOOINUTH YCTOHYHBOE BpalleHWe TAaKiKe Ia-
poii cun (CrrenHaJbHHI TEPMUH).
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2 anpean
BPAMEHNE HEYCTOHYHBOE

Bupouem, ecqu fake 3aCTAaBUTH BPAIMATHCA TEJNO BOKPYT HecBOOOMHOM Ma-
TepHAJBHOH OCH, HO TOJIBKO IPOXOoAAmell gepes MeHTDP TAMKECTH, TO U TOT/Ja Te-
0 mociie OcBOOOKIEHNA melaeT HECKOABKO KoJeOaHUil H HaYMHAeT BPAIIATHCA
BOKPYT cBOGOIHOI HEYKPeIUIeHHOR W HemoABHKHEOM ocu. [Ipu 5TOM TONBKO pa-
Gora BpameHHA yMeHbINAeTCHA H IPOIaBOIas YacTh ee oOpammaercd B YacTHU-
HEe cuinl (Temno...). moe BpamarelbHOE ABH;KeHHWe (€3 BIHAHHUA OOCTOSH-
HO [eHCTBYIOIIHX CHJ W HEBO3MOMKHO B CBOOOJHOM IPOCTPAHCTBE.

Taxoe BpalieHHe BOKPYI HecBOOORHOH OCH MOKHO Ha3BaTh HEYCTOMIHBEIM,
DOTOMY 9TO OHO G0Jiee HIH MeHee CKOPO IPeBpaliaeTca B YCTOMINBOE.

COOBIMMEHUE YCTOHYHNBOI'O BPAIMMATEJIBHOIO ABHKEHUA
MOCPEJICTBOM HOABHKHOM OIIOPBL

IIpencrasum ceGe mBa HEMONBMKHEIX, pPasjieleHHBIX, HHYeM He CBABAHHEIX
Tema, U MYyCTh OJHO M3 HUX, KaKUM OB TO HH ObLIO cmocoOoM, HO He MHAUe,
Kak HIpH IIOCPeJCTBE JAPYroro Teja, Mrpaiomero pojb ONOPH, IpHOGpeTeT
BpamaTelbHOE JIBH)KEHHEe; TOrJa JApYyroe Telo mpHoOpereT IPOTHBOMONOKHOE
ppamenne., Ocu cBOGOZHBIE MOTYT NPHHATH NPOU3BOIBHEIE (MelaeMbie) MOJO0-
JKeHMA, HO JOJIKHBI ObITh mMapaJilielbHbI, B MPOTHBHOM CJIYydYae BpalmeHHe He-
YCTOHYIMBO M JOJHHO CaMO COOOH mpPeBPAaTUTHCA B yCTOHYHBOE, MpPHYEM IIPO-
MaBmasg 9JacTh paboTH IpeBpaIliaeTcd B TEIJ0; eClH Ke TeJdaM YCTPOHCTBO
penATCTBYeT HNPHHATH DapajljielbHOe OTHOCHTENBLHO OCeH moJoMeHHE, TO
Tea COBCEM IOCTENEHHO OCTAHABIHBAIOTCA U IarpepaloTc. TOJBKO mOCPE[-
CTBOM HENOABMKHOH [ocH] MOMEHO COOOmUTH HemapallelbHOE JIBHKEHHE
TelraM.

Cropocra ke Tell MOUYyT OBITh M PaBHH H pPasidgHEL.

ITop cropocThio ke BpAamATEIBHOTO [JBHKEHHA TBEPJIOrO Tela s IOAPA3Y-
MeBaK CKOPOCTH TOUEK 3TOr0 Tela, HAaXOAAIMUXCA Ha PACCTOAHHH eJUHHIEB! OT
ocd. ATO TO e, UTO YrIoBag CKOpocTh. OTHOMeHHe MEKAY TAKHUMH CKOPOCTH-
MH 3aBHCHT OT (OPMH M MacCh JaHHBIX Tel. Yem Gouablme Macca Tela M 4eM
Jgajee OTCTOAT OT OCH eI'0 YacTHIHI, TeM TPYyAHee OHO IPHXOAUT B ABHKEHHE
H TeM MeHee YIJIOBag CKOPOCTh, mpumoGperaemas uMm. M maoGoport.

HHEPIIHA BPAIIEHHUA

CyMMmoli MOMEHTOB HMHEPOHMH, HJIH NPOCTO MOMEHTOM HHEPUHUHM, H HAa3H-
BAIOT Ty CHJIY, ROTOPas, NeHCTBYA Ha PacCTOAHME eNUHHOEL OT OCH, B CO-
CTOAHUH COOOmMYTH TOYKAM TBEPAOr0 Tejda, HAaXONAMUMCH Ha PpACCTOSHHH
eUHHULE OT OCH, CKOPOCTh, PABHYI0 — B KOHI[@ CEeKYHJHOT0 NeHCTBHSI CHJIEH —
eIHNIE.
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OTHOmeHNE YIIOBHX CKOpOCTedl paBHAETCH OOGPATHOMY OTHOIIEHHIO MO-
MEHTOB HHepPIHH.
[0 MoMeHT WHepOWH NepBOTO Tela
@1 MoMeHT mHepmEE BTOPOTO Teia

fI crazaj, 9T0 MOMEHT HHEPIHUH 3aBHCHT OT PACIIOJIOMKeHHA MAacCChl, I0ITO-
My XOTH Macca OIMOPH MoKeT GHTH He3HAYHTEIbHA, OJHAKO MOMEHT MHEDIHA
ee HJIH CONPOTHBIEHNE BPAIIaTeNbHOMY ABHKEHHIO MOJKET OHTbL IPOH3BOJHHO
IpOMajJHO, TAK 4TO, B Ipemele, [oHA] MokeT cunMTATHCA Jarke HEHOIBIKHOM
Maccoii. B mapannenrpHOM JBH;KeHHH (IPAMOM) CONPOTHBIEHHE (HHEPIHA
MPAMOT0 IapajjeJbHOr0 [BH/KOHHA) 3aBHCHT TOJHKO OT MAacCCH, KOTOpPOi
OHO NPONOPOHOHAJLHO, M HHCKOJIBKO He 3aBHCHT OT (opMH BemecTBa. Bo
BpAMIATeNbHOM JBUKEHUH WHEPNHUA 3aBUCHT OT PACIOJIOKEHUS MACCH OTHOCH-
TEJIHHO OCH.

3 anpean 1883 2
Y mpo

CIIOCOB COOBIIATH YCTOMYHUBOE BPANIEHHE ITOCPEJCTBOM
MNOABUKHOI OIIOPLI

Bor xax [mommuO0] mpencrasurs cebGe cmocol cOOGIIEHNA ABYM HEIIOMBMMK-
HHIM TeJaM YCTOMYHBOrO BpalmaTelbHoro pasikenus. OCH IapaiieibHH;
CHJH [eHCTBYIT B KaKOH-HHOYOb DJOCKOCTH, NEPHeHAMKYIADHON K 3THM
0cAM. 4 TOUKH IPHIOMKEHHSA ABYX PABHEIX H HAPANIeIbHHX CHJI HaXONATCA
HAa paBHOM PacCTOSHHH OT JHHWH, COeAHHAIMEN OCH H Je:xamel Ha Tol mioc-
koctH, CHI mBe: OmHA CTpPeMHUTCs COMH/KATh CBOU TOYKY MPIIOMKEHUA; Apyrasd,
paBHasA mepBOil,— yHATATH CBOH TOYKH HpHiIoykeHHs. OueBHIHO, IPH TAKHUX
YCIOBHAX Ha Kaykgoe Telo OyaeT JAelcTBOBATH Iapa CHI, KOTOpas RasKIoOMy
W3 HEHX COOOMmMMT yCTOHYMBOE BpamaTeabHoe JBIKeHHEe. [[BIKenua el — 06-
PaTHHEe, KaK ABIMKEHHSA ABYX CMEKHHBIX 3y09aTHX KoleC KaKOU-HHOYmp MaInm-
e, Touno Tak ke coobmaercs ycToiigmBoe BpamjaTeldbHOE IBH)KEHHE TellaM
H Torga, Korja OCH TapaJielbHEL

BPAMEHHUE YEJOBERA

C moMOmpo0 HMrpYymMKHA — BOMYKA, KOTOPOMY JeTH COOGIIAIOT JBHKEHHE
OpY;RUHOH HJIH IIHYPKOM, ¢ IOMOINbI0 TAKOIO CHapsAga 4eJOBeK MOMKET cOo-
o6mure ceGe B cBOGOJHOM MPOCTPAaHCTBE BpammaTelbHoe pBHenue. IIpm srom
KOpPOGKY, B KOTOPOil 3aKTI09aeTCA OPYKUHA, HYMRHO JePKATh KPEMKO B PYKe
TaK, 9T06H cBOOOJHAA OCH BOJNYKA JeyKala HA OJHOH JHHHWH ¢ OJHOH H3 CBO-
GogHEIX Oceil geloBeYecKoro Teia. ECIH Temeph 3aCTaBHTH NPYKHHY pPasiKu-
MaThCH, TO OHA COOGIHT BpamieHUEe He TONBKO BONYKY, HO I geioBeky. Cmorpsa
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IO PACIOJOMKEHHI0 OCH BOJYKA, JeJIO0BEK MOMKET MOJYYHTH BpalmeHHe BOKDPYT
NMPOJIONLHON OCH CBOEr0 TeJla HJIM BORPYT OfHON H3 ABYX IIOIEepPeuHHIX.
Ecmu macca Bomuxa B 200 pa3 MeHbIIe MacCH eJlOBeKa, a MOMEHT HHep-
ouu ero 8 10 000 pas Menbme MOMeHTa HHEPIHMM delloBeKa, TO YII0Badg CKO-
pocts Bonaka G6ymer B 10 000 pas MembIne yrioBoit ckopocTd gedosexa. M 06-

parso. Tak, ecilH BOIIOK JielaeT cTO0 060POTOB B CEKYHAY, TO 4elOBEK Cleaer
100 1

B CeKYHAY TOIBKO yoooe = 755 oGopora, T. e. measli o6opor ou caexaer B 100
cexyug, mwid B 1 2/ MUHYTEL

Taxoe, mo-BHAMMOMY, MeJJIeHHOEe BpameHHe, OJHAKO, ropasjo GHCTpee
BpameHua 3eMIH, Koropas obopaunBaerca B mpogoixenume 1440 wmumyT.

MoxHO H pyKOil cOOOmMUTH BpameHHe OMOpe M BMeCTe ¢ TeM COGCTEeHHOMY,
BHAYAJ@ HEMOJBHIKHOMY TeJNy; HO TOJBLKO TPYIHO 3TO CAeNAaTh TaK, 9T06H Ipu
3TOHl MAaHHOYJIANHUH H30eTHYTH COOOIMEHHA TeJlaM KpPOMe BpamaTelbHOTO JBH-
JKEIHA — MOCTYNaTeIbHOTO.

OMYIMEHUE BPAMEHHUA

ITpu TakoM MejIeHHOM BpaIeHHH, KaK B IPeAHAYINeM HpHMepe, MEHTPU-
OeHasA CHIa, NPOHCIIEAMAsA OT 3TOr0 BPalleHHWA, TaK HeBHAYUTEIbHA B CPaB-
HEHHU C CHJOH MYCKYJOB, 9TO €€ MOMKHO CUHTATh HecymecTBywomeii. Mexagy
TeM Kak mpH GoJee GHICTPOM BPAINEHHM OHA HE TOJIBKO OmyTHMA (PYKH BHITH-
THBAIOTCA B OJHY JIHHHIO, HOTH DAacROPAYHBAIOTCA), HO Na’Ke MOMKET IOBpe-
JUTH YeJI0BEKY — MOKeT Jake pasopeaTh ero Ha gacTH. Ouenp Me[ileHHoe
BpalleHHe Jierde BCer0 3aMeTHTh mo o00paTHOMY, KaKyIEMYCH BDAINEHHI0
OKPYRAIOMUX HEeMOABH/KHHX Tel.

UemoBeuecKOMY IN1asy cOBepIIeHHO yOegUTeIbHO GygeT KasaThea He co6CT-
BEHHOE BpAamEeHWe, HO IPOTHBOMOJOMKHOE BPAmeHHe OKPY:KAaKmero 4epHOro
8BE3IHOTO ITapa BOKPYT TOYEK, HAXOAAMUXCSA Ha OFHON IMPAMOIi ¢ ero riaasom,

CIIOP O BPAMIEHWH 3EMJIH

Emy 6ymer xasaTscs To 3ke, B 4eM ObIH TBepno y6e:xmens [monu] B gpes-
HUe U CPeJHHe BeKa, KOTOPble HHKAK He CONIAINANNCH NPH3HATH BpaleHde
3emuH, a BHJENH TOJbKO BpalmleHHe XPYCTaJbHOrO CHHEro cBoja. 9to OBLJIO
no I'anmies, KoToporo OHH YyTh He COMKIIH 3a MPOTHBOpEUYHE.

4 anpean
Y mpo
BPAIIEHHE 3JAHUA UJH CHAPAJA

BooGpasuM HenOmBHKHOE 3/jaHHE M BHYTPH ero pasiHyYHbIE, TOMKe HEIOJ-
BIKHEIE, IpeAMeTl. BHYTpH sgaHHA KoJdeco, cBOGOgHAA OCh KOTOPOTO COB-
najaer ¢ OfHON M3 CBOGOJHEIX OCell 3maHUsA, B3ATOr0 KaK OQHO LeJ0e BMECTe C
HaXONAMUMUCH B HeM IIpejMeTaMH.
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IIycts RoMecy MycKyJnbHAA UIH APYTad cHIA, HAXONAMAACA B 3JaHUHU, CO-
obmuT OBICTPOE MW MeMJeHHOEe BpalleHHe; TOTAA JIOAM B 3aHHH TOTIAC iKe
3aMeTAT er0 BpalleHMe 10 KaKymeMycs JBU/KEHHIO 3Be3]], KOTOPHe CIIOKOITHO,
POBHO IIEIBYT, 9epeAyAch, mepeq oRHaMH. TONBKO B BBE3MBl KarKyTcA He-
TOJABMXHEIMM; 9ePe3 9TH 3Be3/bl (MOJAPHBIE) MPOXOAUT NPAMAHA JIHHHA, Ia-
panlelbHAs OCH BPAIIEHUA 3JJaHHA W COCTABIAIOMAA AHAMETP YEPHOTO Iapa.

Ecium yBenmunTh CKOPOCTh BpalmeHHS KoJjeca, TO H BpamjaTelbHas CKO-
POCTh 3aHUA TAK/KE YBEeIHIUTCHA; eclIH yMeHsIHUTE B 10 pas ckopocTs Koieca,
TO B CKOpoCTh 3nanua ymensmurcsa B 10 paa.

Ecau OCTaHOBHTEL KOJeCcO, TO M 3JJaHHEe OCTAHOBHTCH, InepeMeHHTh Bparlie-
HHe KoJeca Ha o6paTHOe — U 3JaHHe HOBOPOTHTCA BCIATH. llpH ompeneneH-
HOM IOJIO;KeHHH OCH BpalmeHHs KoJeca, I0J0/KeHHe OCH BpaIeHusa 3IaHuA Tak-
JHe HeM3MEHHO; HO HHYTO He MellaeT HaM IOBEPHYTH 37laHHE BOKPYT 3TOH OCH
Ha KellaeMoe aHclIo Ipaaycos. Jomyerium, 9ro MoMeHT MHEepOUU Koleca B 360
pa3 MeHbIIe MOMEHTAa WHEPIHH BJaHHA; TOTHA €CTH KOJecO cielaeT OguH 0~

HHII 060pPOT H OCTAaHOBHTCA, TO 3JaHMe B 9TO BPeMsA cjejaer obopora u

360°

rax:ke ocramopurcs. Ilpm 90 oGoporax Kojeca 3jgaHue cjelaer % OKPYH-
HOCTH, Hiau mopepHerca Ha 90 rpagycos.

B apmammu Momxer GHTH He OIHO KOJecO.

ITocpepcTBOM OfHOrO KOTEcCa MOMHO IOBOpAYH [BaTh] 3paHie BOKPYr Of-
HOH ero cBOGOAHOH OCH; IIOCPENCTBOM APYIOro Kojeca —BOKDPYT ApYroi ero
ocu. Ilpm onmcaEmM cHapsama AJif NDyTeINECTBUA B CBOGOJHOM IPOCTPAHCTEE,
A MOKaKY, 4TO BJaHHE MOCPEACTBOM OJHHX BHYTPeHHHUX CHJ U Ge3 moTepH Be-
ImecTBa MOMKET MPHHATH J060e MOJO:KeHHEe, HO 063 mepeMeImmeHHA cBOOOIHOTO
meHTpa.
~ Ilpu mexroTOpOil TOBKOCTH /iBa 9eJOBeKa, BHaYale HEIONBHKHEIE, MOIYT
coO0IATE APYT APYTY CHIOH CBOMX MYCKYJIOB oGpaTHEIe BpAaIiaTelbHEIE JBH-
skeHnd. Bpamenue, KoHe9HO, OyAeT COBEPIIATHCA BOKPYT CBOOOIHEIX M mapal=
JeIBHHX Ocell. B pasinHamHble MOMEHTH 9TOrO BpAIEHHA OHH TO IIAAAT APYT
Ha Jipyra, To B OIPOTHBONOJOMKHLEIE CTOPOHEI, TO B ofHY cropony. OcraHoBKa
HIU 3aMefiJIeHHe OJJHOr0 BJEKYT 3a 000l 0CTAHOBKY MM 3aMeJl;IeHHe IPYTroro,
u o6parHo.

8 anpeasn

YCHOPEHHE, 3AMEIVIEHHE H OCTAHOBKA BPAIIATEJLHOI'O
JBUREHNA

Ecau 1emo BMecTe ¢ omopoil y;xe HMed0 OHY M TY e YIIOBYI CKOPOCTD
BOKPYT OJHOH W TOil ke cBOGOJHON OCH BpameHHA, TO JBIEHHE DTO IOCPEI-
CTBOM OIIOPH MOKeT OBITH yCHJIEHO, 0cJablIeHo, OCTaHOBIEHO M CHeIaHO 00-
PATHEIM.
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ITpu yBeamyeHMH CKOPOCTH JBH}KeHH OIOPH JBI)KeHHE CHAPAMA 3aMeJIs-
ercda; W 3aMe[JIAETCA IO TeX IOp, DOKa CHapAj He OCTaHOBHTCA; IPH HaJlb-
HelimeM yBeJWYeHHH CKOPOCTH BpameHHsA OIOPH ABUKeHHE cHapAAa JelaeTcs
o6paTHEIM B CKOPOCTH 3TOr0 ABHIJKEHHA BO3pacTaeT A0 TexX IOp, IOKa BO3-
pacTaer CKOPOCTBH OHOPHI.

ITpu 3aMepyieHHU BpamaTeJbHOH CKOPOCTU OIODPH CHAapAA HJIU APYroe Te-
JI0 YCKOPsIeT CBOe BpPAIeHHe — YCKOPAET 0 TeX IOp, MOKa OIopa He OCTaHO-
BATCA; HO W jajee, KOIJja BpamjeHUe OMOPH JellaeTcA OOpaTHHIM, JBHIKEHHE
CHAPAJA IPOJOJiKaeT YCKOPATHCA IO Mepe YCKOPeHHA Oo0paTHOro BpameHHA
omopel. Boofme TyT cymecTByeT BaKOH: CyMMa OPOH3BeIeHHIl MOMEHTOB
AHEPIUH TeJ Ha UX YTIOBbIe CKOPOCTH (M X paGoTH BpameHUA) A0 U IOCIe
HX B3auMojeiicTBuf opHA M Ta Ke. OGpaTHAaA CKODOCTH CYHUTAETCS OTPULA-
TeNBHOH W caMOe NpOoH3BeJeHHE MOMEHTA HHEPHHH Ha OTPHOATEIBHYI HIH
o6paTHYI0 CKOPOCTH TaKMe — OTPHIATEIbHEIM,

ITOT Ke 3aKOH IPHMeHAETCA H B TOM clIydae, KOT[Ja B2aHMOIEHCTBYIOMIX
BPaIalOmUXCcAa TeJ CTOJNBKO, CKOIBKO YrOogHO. JTOT BaKOH BpalleHHd aHAJIO-
ru4eH 3aKOHY TMapalJelbHHX JBHMKEHUI, KOTOPHIH TIacHT: KONTHIECTBO BH-~
JHEHHA CHCTeMBI eCTh BeJIHMYHHA IOCTOAHHASA WM CyMMa NPOH3BeNeHHI Mace
Ha CKODOCTH He H3MEHHETCH.

Boo0me KommuecTBO NBH)KEHHA B MHDEe PAaBHAETCA HYTIO UIH €CTh BeIWYH-
Ha MOCTOSHHAA. sUHBafg CHIa MHpa — IepeMeHHAs BeJU4HMHA.

9 anpean
OMMICAHHE CHAPAJA. YCTOMYUBOCTD CHAPAJIA.
YCTONYHNBOE INKJIOUJAJIBHOE [BUIKEHHE (IIPAMOE).
HEYCTOHYHUBOE (KPYI'OBOE)

CHapAp AlA DyTemecTBHA B ¢BOGOJHOM IPOCTPAaHCTBE, KOTOPHI A ceifzac
omuiry, 6yjer CIY:HUThH JJIA NepeBI/KeHUA 4eJOBEOKA W DA3IUYHEX IIpeaMe-
TOB B a0CONIOTHOR mycToTe Ge3 myTH, T. e. Ges HGHO,[[BHH{HOH OTIOPHL H MO0 JKe-
J1aeMOMY HaIpaBJeHHUIO.

IIYCTOTA ABCOJJIOTHAA W CBOEOJHOE ITPOCTPAHCTBO

Boo6pasuM sxelle3HHI NN CTATHHOR IIap, MOTYIUA BHIEPHKAThH ,E[aBJ'IEHHB
3aKJIIYEHHOT0 B HeM Bo3qyXxa [cm. pue. ma crp. 20].

IdToT map cHa0KeH MHOTMMH KDYTJIBIMH OTBePCTHAMHU: CIIpaBa, CJeBa,
cimepeny, c3agi — CO BCEX CTOPOH.

OrBepctus »TH, CIyKampe OKHAMH, TeéPMETHYECKU B3aKDPHITH TOJCTHME
IIPO3PagHEIMH CTeKJIaMH, KPeIocTh KOTOPHX B COCTOAHHH BEIJIEPYKATH BO3YII-
Hoe JaBJeHHE, IIOJ0KHM, B CTO KHJIOIPAMMOB HA KBaJIpaTHHIIT JemuMerp.

Id1a ympyrocts OnH3Ka K aTmocepHoil y mosepxmoctn 3emiam (103,4).
CHapapn, B3ATHIE KaK OJHO IIeJ0€ BMECTE ¢ 3aKIIYEHHBIMH B HEM OJ[yIIeBIEH~
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[Prcynor co crp. 104 pyrommen «CpoGopmOe IpOCTPaHCTBOR]

HEIMA U HEOAYIIeBJIeHHKRMH TeJaMH, KaK M BCAKOE HPOCTOe UIHU CJIOKHOE Te-
710, EMeeT IO KpaiiHell mMepe TPH OCH, B3aHMHOIEPUEHAHKYIAPHHIX U IPOXO0-
JANAX gepe3 CBOOOMHEIH €ro meHTp.
- Opuy us oceit (II, II,) nazosem momsproi, npyryo (M, M,) mepuanonans-
HOit, TpeTsio (3, 3,) 9KBaTOPHATHHOMN.

Yepes a1 0CH MOMKHO HPOBECTH TPH ILIOCKOCTH.

IImockocTs, NIPOXOAAMYI0 dWepe3 jBe LOCIENHAE OCH — MepHUmHoH [alb-
Hy | I 5KBaTOPHAIBHYIO, HA30BEM DKBAaTOPHAIBLHOIN; mepecedeHle ee ¢ mia-
POM — DKBATOPOM.

[InockocTs, mpoXojAmy! Hepes OCH — MOJSPHY H MEPHIHOHAILHYIO,
HAaB30BEM MepHIHOHAILHOI; mepecedeHHe ke ee ¢ MAPOM — MePHIHAaHOM.
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10 anpean

Huaa Toro uroGE TOBODPOTHTH MEPHUAMOHANBHYIO INIOCKOCTH CHapAfma, He
HM3MeHAA MOJIOKEHHSA DSKBATOPHAJBHON, CIYMHUT MaTepHATbHAasA OCh, COBIA-
faomas ¢ DOJAPHOH H MOryIias BPamaThCa BMeCTe ¢ YKPeIIeHHKMHE KOHIIeHT-
pHUECKH, Ha ee KOHIAX, KpyramMH HJIH KoJecaMd (MOHO H OJHO KOJ€co).

Ha ToM w ppyroM KoHIme MepHIHOHAJBHOR OCH (B INIOCKOCTH BKBATOPA)
yKkpemnuiens! ga npu6opa. Opun (M), Bpoje mymKH, CIYIRAT I8 TOr0, 4YTOGH
orGpackBaTh AAPO IO HampaBJIeHHI0 MePHAMOHAIBHOH OCH.

Jpyroit HasHawaeTcA [AAA TOTO ke U HMeeT TaK:Ke BHJ TOJCTOH TPYOH ¢
COOTBETCTBYIOIMUM SJPOM 3HAUHTENHHOH BETHYMHH H TJIOTHOCTH.

910 Anpo oTOpachBAeTCs YiKe He IMOPOXOM HJIK APYTHM B3PHBYATHIM Be-
mecTBOM, KaK B IePBOM CHapsAje, a MeHee 3HAYUTENbHOMN cuiaoli, mamp [umep]
MPYHUHON HJIH CHJIOH PYKH, OpHYeM K APy 9TOMY IPHKpenJdeHAa HHTH 00Jb-
moil JIMHEI, ROTOPas He NMO3BOJNAET eMYy YHATATHCA B GECKOHEYHOCTH, MEKIY
TeéM KaK KaKmoe BHGDPOIIEHHOE AMPO MEePBOH MYNIKHA MpOmajaer AJdA MyTemecT-
BeHHHKOB HABEKH, eCJH TOJIBKO He OyZeT moiiMaHO APYTHMH NyTeHIeCTBeHHH-
KaMHM W BO3BpANIEHO.

IIymka caymHuT AJA nepeMemeHHsA BCero cHapAjaa IO NPAMOM JHHUE Ha
HeompejeleHHo GONBINOE PAcCTOAHHMe, BTOPOH e HPHGOD CIYMKHT IJA yha-
JeHUS IIyTelleCTBEHHWKOB Ha HE3HAUYHTENIBHHE pACCTOAHHA — HACKOJIBKO
DO3BOJAET JIMHA HHTH, ¢ MOMOIIBI0 KOTOPOH AApO mpuTATHBaerca oGpaTHO
Ha IpeskHee MecTO, TOYHO TAK jKe KaK M caM CHapA/l.

ITocpencreom atux npubOpOB (NMYMKH) HepelBIKEHHE BO3MOMKHO TOILKO
Mo OJHOMY HATMpAaBJIeHHIO.

ITonspuast och ¢ KpyramMu AaeT BOBMOMKHOCTH IOBOPAYHBATHCHA INApy BO-
KPYT 9TOil OCH U BMeCTe ¢ TeM IOBOpadYMBaTh MepHjauaH m o0a mpuGopa, Ko-
TOPHE BCE-TAKH OCTAIOTCA B ILIOCKOCTH 3IKBATOPA.

CuiIoil pyKH UM KaKoi-[HUGY b ] MalIMHKE A 3aCTaBJISI0 TOBOPAYHBATHCA
0Ch ¢ KpyraMH; BCJEACTBHE 3TOT0 IOBOPAuYHBaeTcA W HIap, HO B IPOTHBOIO-
JIOHYI0 CTOPOHY H /IO T€X IIOP, TOKA CHJIOH PYyKH, MAIONHH HJIH 110 HHEPIHR
IBHKETCA MOJAPHAS OCh.

Horjga mymika mpoImura mo 9KBATOPY KelaeMoe YHCIO rpagycoB, A MIHO-
8eHHO OCTAHABIUBAK OCh — OCTAHABIUBAETCA U Map ¢ MYyIMKOH ¥ MEPUHAHOM.

Temeppr ocraercA BHIAJNHTH, H Iap ¢ OyTeMeCTBeHHHMKAMH LOMYHICH B
OecrpeselbHOH INIOCKOCTH ®KBATOpPa IO KelaeMOMY HAIpPaBIEHHIO.

Yro6s HMeTh BO3MOMKHOCTD ITOBOPAYHBATE CaMbiifi sKBarop (Immapa) HJM
TYIMKYy B MePHAHOHAJBHOH MIOCKOCTH, CHYMKHUT TaKasd 3Ke 0Ch ¢ KpyraMm, Kak
H moJiApnad, HO COBHAJAI0IIas ¢ 3KBATOPHAJNBHON OCHIO.

C moMompio MOJAPHOM OCH ITyLIKa mpHobperaer Ji06oe MOJOMKeHNE B ILIOC-
KOCTH 5KBaTopa, ¢ IOMOIIHIO }Ke BKBATOPHATLHON ocH — n1060e MOJN0MeHHE B
niockoctH Mepunuana. Ileppas ock moBOpaYMBaeT MepHAMAH INapa, BTOpas —
BDKBATOpP €ro.
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OueBHJHO, ¢ MOMOINEI0 ATUX ABYX OcCeil MyIMKe MOMKHO JJaTh B IPOCTPaHCTBE
BCAKOE IOJOMKeHNe, H, CIe[OBATEeIbHO, MAP MOMKET JABHTATLCA BO BCAKOM Ha-
npapienud. JIBH)KeHMA NUYMKH CXONHEL C.JIBIMKEHHMAMH TPYOH TeOMOJHTA.
Kax Tpy0y aToro moclefHer0 MOKHO HANPaBUTh Ha JIOOYH0 3Besfy, Tak H
OyIIKe MOMKHO JATh jKejlaeMoe HanpaBiIeHHe M OTIPABUTH AP ¢ NyTeImecTBeH-
HHKaMH K JI000i 3Beaje.

JTOCTUHREHUE YCTOMYHBOCTH CHAPANA JJIA NMYTEIMECTBUA
B ABCOJIIOTHOII IIYCTOTE CBOBOJHOI'O MPOCTPAHCTBA

Ecau macca mapa He 0YeHb BeJIMKAa B CPABHEHHM ¢ MacCOil HaXONAMUXCH
B HeM Iofeil, TO BCAKHE ABMKEHHS IMOCHEIHHX BEIBHIBAIOT TaKyKe M J(BUKOHHH
mapa. JIpm:xennsa TeM Godee HeIPABMIBHE, IeM HeNpPABHIbHee IIepeBUKe-
HHe HaXoamuxcA B HeM mpeameroB. HenysxHoe moBopaynBaHHUe mIapa, BCIEQ-
CTBHE 3TOH IPHYMHEI, BIedYeT 3a €000 HEHY/KHOe MOBOPAYMBAHWE IYIIKH.
Bo BcaroMm cayuae, 3T0 HeHY)KHOe TOBOPAaYHBaHHE MOKET GHITH IPOH3BOJILHO
oclabieHo.

Ileno B ToM, 9TO 4eM cKOpee BpamaeTcsA AHCK, TeM TPyAHee feiicTBHeM cu-
OB H3MEHHTH ONpefeJeHHEM 00pazoM ero och BpPaIIeHHS HJIH IIOCKOCTH Bpa-
INeHHA.

Besakue cuanl, JelicTBYIOMEE HE IO HAIPaBIEHUIO K MEHTPY Tejla, CTPEMAT-
ca coo0muTh eMy Bpamenue. Ecau e 9T0 Temo GyIeT 09eHb OLHICTPO BpaIlaTh-
cA, TO mogoGHOTr0 pofa CHIH NPHOIUZUTEIHHO He H3MEHAT OCH BPalleHHS, HO
coobmar eil, mMosker OBITH, mapajllelbHOE ABHIKEHHE.

ITpencraBum cebe, 9To B Immape AJs IIYyTeNIeCTBHA HMEIOTCA [JBa OBICTPO
BPamAOIMUXCA KDPYMKKA, OCH KOTOPHX HJIH IJIOCKOCTH KOTODHX B3aHMHO-
NepUeHJHKYIAPHE (HIH TOJbKO HAKIOHHEI).

Torga menpaBUIbHEE (He IMEHTPAJbHEIE) JeHCTBUA CHJ Ha INap, B BEI[ECT-
Be KOTOPOTO BPamaiTCH OCH ¢ KPYKKaMH, co00INalT NpHGIHBUTENIHHO U IIa-
Py, U OCAM TOJILKO MapalliielbHOe ABHMKEHHE, a He BpamarelbHoe. TaxkuMm 06-
pasoM, mocpeacTBOM 0c000H maph KPY:KKOB JOCTHraercsa TeM Golpmas yCTOM-
YHBOCTH lIapa, 9eM OhicTpee o Bpamaiorcesa. G mOMOMBI0 IIEMO/BUKHOM OO PEI
MOMKHO cOO0mUTH, UM OHCTpPOE ABH:KeHHe (e3 MOBOpAaYMBaHHA Imapa. Bmpo-
9eM, M TOCPEACTBOM HEMOJBUKHON OMOPH MOMKHO [JOCTHTHYTH TOTO IKe.
B TakoM caygae YCTOHYHBOCTH [OCTUTAETCA [JBYMA HapaMH KDYKKOB.
Y Rasmoil maphl KPYMKKOB OCH HIH COBNAJAIOT, MIH MapalielNbHEl, 4 CaMEIe
KPY/KKHM BPAmAKTCAd B NPOTHBOIOJOKHEE CTODOHEI.

Ecmu mpepcraBuM, 9T0 B HEHTDPe ONHCAHHOIO IIapa [AJfA TyTeNIeCTBHA B
abcoMTHON mmycToTe CBOOOMHOTO NPOCTPAHCTBA OCH PasjeldioTcsa IOIOJaM
U Kakjgafd MOJOBHHA CO CBOMM JUCKOM MOKET BpamaThcda HEe3aBHCHMO OT ApY-
HX IIOJOBHHOK, TO MOJAYYHM CHAPAM, KOTOPHIH MOKeT He TOJBKO HAlPaBUTHCH
Ty[a, Ky[a MKeJaloT HaXOfAMUuecsd E HeM, HO H NPHHATH 0ONBIIYI0 HIH MaJyIo
YCTOHIHBOCTD.
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JelicTeHTeIBHO, [JaBIIM OyIIKe ONPEJeNeHHYI (3KelaeMywo) IIHPOTYy K
JOJTOoTY, Kak OBJIO OmHMCAaHO, IOCHe 9er0 KPY’/KKH OCTaHABJIUBAIOTCH, CO00-
MM Temepb MM IPOTHBOIOJOMKHEE H PaBHLHE YIIOBEHE CKOPOCTH (eCIH HX
MOMEHTH MHEPOMH DPaBHE).

Ot sroro nymka He H3MEHHT ¢cBOe HampaBlIeHHe, HO IOJYYHT BMecTe ¢ Ima-
poM TeM GOJBINYI0 YCTOMIHBOCTD, YeM OHICTpee BpameHue KPYKKOB, CKOPOCTH

KOTOPHIX, KOHEYHO, IPOM3BOJAbHA, JUIIL OB HX HE pasopBaia IeHTpobe:xHag
cHia.

YCTONHYHBOE NMUKJIOUJAJBHOE JIBIKEHHE

CMech mpAMOro [BUKEHHsA C BpamlaTeNbHEIM 0Gpasyer mpaMoe MHKIOH-
nanpHoe asukenne. He nenrpanpnoe nelicTBHEe CHIH Ha CBOGOgHOE TEJIO BCEra
BEIBLIBAET TAKOE€ JBHMKEHHE IOCNe JeHCTBHA CHJIHL.

Bor mpaxTHueckoe mpepcramienue artoro jaemwixenusa. Ilycrs ma 3emie B
BaroHe HaXOIUTCA TeJ0, HMeIOIIee PABHOMEPHOE BpaIieHHe BOKPYT YKpelJeH-
Hoit coGogmoit ocu teral IlonycTum Temeps, 4TO BaroH MMEET MPAMOE — pPaB-
HOMEPHOE [BIJKEHHE II0 KaKOMY-HHGYAb HampapJeHHI0, TOIfa TeJO, Bpama-
lomeecAa B BaroHe, OyjeT HMeTh NIPAMOe MUKIOHmATbHOE [ABU:KeHHE, TOYHO
TaK jKe, KaK I BCe €70 TOYKH, 3a NCKJIIYIEHHEM TOYEeK OCH, KOTOpas OymeT UMeTh
npsamoe papHoMepHOe jgBmykerne. OTHOCHTEeNBHO BaroHa NBUMKEeHUE Oymer, Ko-
HEYHO, BpamaTerbHoe, HO OTHOCHTENBHO IIYTH, 1O KOTOPOMY OH (BaroH)
IBH/KETCH — MUKIOHJAIbHOE,

Taxkne-To npaAMBe — NHKITOUIATbHBIE JBU/KEHHS COBEPIIAIOTCA B CBOGOJ-
HOM IIPOCTPAHCTBE, TONBKO 6e3 BArOHOB M YKpemJIeHHHX oceil. Ecam nmockocts
BpameHHdA TeJa IapajielbHa ABMWKEHHI0O OCH, TO KasKnas TOYRA Teaa Oymer
ONUCHBATh HUKIOHAY, DPACHOJIOKEHHYI0 Ha NJIOCKOCTA. IT0 — IIOCKAA
UUKIOH/A; TAK ABIDKETCA KONEecO KaTAIelica Telerd.

Ecau e niIocKOCTH BpamieHAsA He MapallilelbHA JBHKEHHIO OCEBHX TOUEK,
TO KasK[gasd TOYKa Tela OymerT OMMCHBATE IUKIOHIY, PAacIoJOKeHHYI Ha
SITHUTHIECKOM TUIHMHADE HMIH, eCIH 5Ta IUIOCKOCTH NePIeHJHKYIApHA Ha-
ZIpaBIeHHMI0 IPAMOTO ABIKEHW:A, HA KpPyILioM nuiuaape. B mociaegmem ciay-
gae TOYKH ONMCHIBAIOT BCEM MBBECTHHE BUHTOBHE JHHHM.




JMABJIEHUE JKUTKROCTH HA PABHOMEPHO JIBHRYIYIOCH
B HEN IIJIOCKOCTb

PasuHoMepHOE M mpaAMONMHEHHOe ABHKeHNe mIocKocTH '] MBI pasmomxum Ha
JBa CJAATalOMMUX JBMAKEHMA, OOHO M3 KOTOPHX — IO HAmpaBJeHUIO CaMOii
IIOCKOCTH — MKl OygeM HaB8BBaTh, AJA KPaTKOCTH, TMapajllelbHBIM, a ADPY-
roe, mepueHIUKYJIApPHOEe K Heil, — HOPMAaJIbHEIM.

IIpu ogHOM HOpMaXbHOM ycTaHOBHBINEMCA BusxeHumu (V,), AaBiIeHHe,
IPOH3BOAMMOE JKHAKOCTEI0 HAa HJOCKOCTH, BHpamaeTca (opMylIoi

F — ks;—d Vﬁ, (1)[2]

B KoTopoii F o3Ha4aeT faBieHue, k — mompaBOuHEI Koapdun[ment], MeHs-
MUl eTUHUIE, §; — MJIOMAaAb IUIAaCTHHKH, ¢ — IJIOTHOCTH KHJKOCTH, § —
yCKOpeHHe TaecTH H V,, —HOPMAaJIbHYI CKOPOCTh NIACTHHKH; ONpefeleHHE
JaBIEHHA 1O 3TOH (GopMyse HaeT BeTHYHHEI, BecbMa OJH3KHe K TeM, KOTOPHE
Tmonyd4aoTcs M3 ONHTOB (omuOKa He Gonee /) ¢ moMOmEBI0 BpamarelbHBIX
npuGOpoB.

Ho moka nBmixeHHe ITOCKOCTH M OKPY:RAMOIEdl ee Cpeibl eme He yCTaHO-
BHJIOCK, T. €. HE C/ENAT0CH OJHOOODA3HEIM, NaBJeHHE HE MOKET OHITH OIpese-
agemo ¢dopmyroit (1).

Omnpegenum cmagaia paGoTy NITAaCTHHKH, HEOOXOAHMYI0 AJA COOOmMEHHS
cpeze ogHOOGpasnoro apmxenis [*]. OTHOCHTeIbHO XapaKTepa 3TOTO ABIKeHHS
MUIROCTH MBI JOJUKHB NPHHATH KaKyO-HHOYIb THIIOTE3y, KOTODPYIO, pasy-
Meerca, Oy/eM CUMTATh HACTOALKO BEPOATHOH, HACKOJABKO BHIBOJBI, BHITEKAa-
oIMHe W3 Hee, ONPaBAAIOTCA ONBITOM.

Bor ogHa B3 3THX rHO0TE3 0 OBHKEHMH HEeCKHMAaeMOi cpefsl B TOM clydae,
KOrJZa maacTHHKa HMmeeT Gopmy Kpyra (¢pur. 1).

HauGonsmyio cKOpocTs HpHOGPETAIOT TACTHUNE, JeKamye OIH3 IBHAKY-
meica NIOCKOCTH, NpPHYEM JBMKEHHe YacTHI, ClIepegd M C3agd TIOCKOCTH
HMeeT OJHO HampaBleHWe: MepemHne YacTHIH TOHATCA BIIEpel, 3ajHHE yBJe-
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KaloTCcA IO TOMY e HanpaBJeHHIO, BCIEACTBHE pa3perKeHHA TaM BO3IyXa.
Msr pomyctuM, gTo cdhepa IKHUIKOCTH, 0ONEKAIMAs IJIACTHHKY KaK CBOi
GoJNBINOH KPYT, HMEET ONHOOOpPa3HyH CKOPOCTH, PaBHYI0 CKOPOCTH IJIacTHH-
KH; 9aCTHOH 3TOH cepH TONKA0T H YBAEKAIOT JPYrHe YacTH KUIKOCTH, Ia-
Jee Ie)kamye; HO TaK KaK HPOCTPAHCTBO, HIH, TaK CKa3aTh, Pycldo HX NO-
CTeNEHHO pacHUpPAETCA, TO U CKOPOCTh YACTHI[ JKMJKOCTH TeM (O0Jee yMEeHb-
maercd, 94eM fmallee OHH PAaCHOOJOMKEHBI OT ABIMKYIeiica NMIOCKOCTH.

Ha asrom ocmosanuu (dur. 1), ozHagaa paguyc mwiIomaju uepes r, paauyc
Kakoro-Hu0ynap cepHuecKoro clIoA KHJKOCTH depea H, ero ckopocts uepes
V, a cKOpocTh IiIacTHHKW uepes V,, mHaigem:

V., .ar? re
V = ﬁz—- = V‘rn' m ] (2)[41

u6o0, OYEBH/IHO, YTO CKOPOCTH ¢I0sa H BO CTONBKO pa3 MeHBIIE CKOPOCTH ITa-
CTHHKH, BO CKOJBKO MOBEPXHOCTH CJOA GOJBUIE MOBEPXHOCTH MJIACTHHKH.
Yro KacaeTcsa N0 YBICUEHUA 3aJHHX UaCTeil KUIKOCTH [BIKEHHEM, II0-
HOGHEIM JBUKEHHIO MEPeJHHX TONKAOIUX YaCTHI, TO 3TO JTEIKO BHAETH He
TOJNLKO M3 OMEITA, HO H TEOpeTHIecKH. B ca-
MOM jielle, IIYCTh ILNIOCKOCTh CAelala HeKo- r
TOpOe NepejBIKEHHe BIEpeN; TOTHA, 6CIH A r%-ﬂ
OBl JKUIKOCTH HE HMeJa YUPYTOCTH H NpH- \ /
ToM GbLIa GBI IOMEImeHa B cpefe, CBOGOIHOM el ;
OT TAMKECTH, — C3aj4 IIOCKOCTH, HA BeIH- ., !
YUHY ee Mepe/BU/KeHN s, 0CTaIach OB Gpenb—
OycTOTa M YBJI€UeHHE KUAKOCTH IIAaCTHH- e
KOii He CymEeCTBOBAJO OB; HO Tak Kak KHJ-
KOCTh, B OOLIKHOBEHHHIX YCJIOBUAX, HMeeT
TAMKECTh, He TOBOPA y;ke 06 YImpyrocrd, To
OHa TOTYAC ;K€ M BaHHMaeT 00Pa30BAHHYI C3aJM INIOCKOCTH IyCTOTY. 3a mep-
BBIM 3a/{HUM CJO€M TAKHM ke 06pasoM yBJeKaeTcA CAeIYImui  T. X., — CO-
BePIIEHHO MOJ00HO TOMY, Kak M NepefHHe CIOH KUAKOCTH TOJKAWT APYI

Ipyra.
dupdepennuan onpenensiemoir HaMu pa6oTs 7' BUKeHHA MUJKOCTH paBeH

2

1%
dT =dm- 5, (3).

rac dm ecTh Macca c(epHIeCcKOTO CIoA ToamuHOK B dH; HO

— 4eH?.dH. =V oo
dm = 4aH*-dH-d, a V =Vu 5}

clenoBaTeIbHO:

AT = 5% .v,2. 1 dH. (4)



Wmrerpupya aro ypasmenme, Haiiem:
—nd-V: 4
rae C ecTh NoCTOAHHOE.

Ecmu H=r, 1o pa6ora T pasma Toii, KoTopad HeoOXommMa, 4TOGH
©000muts cpepe A (¢ur. 1) mocrosHHy0 cKopocTh V,; cTalmo GHITH:

4 V?: —n-d—Vi
gnr:*-d-z:-—T—-rs-{—-C; (6)

M3 [BYX IOCHENHHX YpPaBHEHWH TOJYYHM:

__ nd 2 r 2n.d )
T= % rav,,(1 — F)+ o T (7)

UrobH ompenmesuTs paboTy BCelt GeCKOHEHOM OKPYIRAIONIEH IIOCKOCTH
SHANIKOCTH, HaJ0 TYT MOJOJKHTH H = oco; Torma maiigem:

T:%--n:?.d—'rﬁvio (8)

3uaa pabory T m mepeaBHiKEeHHE IIOCKOCTH, MOKHO Y3HATH WM CpejHEe
_napienne Ha Hee 5],

Ho mpempme 4eM OpHEMEHATH IoOCHe/Hee YpaBHeHHe K ONpefeleHHIO [a-
BIIeHAS HA TIOCKOCTH HPH CIOMKHOM ee ABISKeHHH (T. €. MapaIeJbHOM U
HOPMaJBLHOM), Heo0XOIHMO yCTAaHOBHTEH CIEAYIOIIWe IIONOKeHHA:

a) Hak TeopudA, TaK M ONBIT HOKAa3HIBAIOT, 9TO JaBJIeHHe HA IJIOCKOCTH,
OpH HOPMAaJbHOM €€ [ABHKEeHHH, HOO4YTH CTPOTO IPONOPOHOHAJBHO ee IJI0-
A/H, HeBABHCHMO OT (OPMEI mMOCIeIHEN.

6) Toumo Tak ke TeopHA W ONKIT IOKA3BIBAlOT, 4To pabora I B mep-
BB MOMEHT HOPMAaJbHOTO /JBHJKEHHS INIOCKOCTH BHIpakaeTcd  ypaBH[e-
HueM] (8) HesaBmcmMo oT ee (pOopMHI, JHmMb OB MIOCKOCTH OBlTa He OYeHb
TDPOMOJNroBaTa; HA 3THX [BYX OCHOBAHHAX, TEODHIO KOTOPHX f TYT BHIYC-
Kao 3a HegocTaTKOM MecTa, gopmyny (8) MOKHO NIpPHMEHHTE H K IIPAMO-
yronsHUKY (a-b), He oYeHbL, OJHAKO, MPOJOJTrOBATOMY; AJA 3TOTO 3aMEHHM
B Hell w-r? m r w3 BHpaMKeHHH
oy
T r

1.4 B s
regope Vi ®

nr*=gs, m wr®=ab, oTryma r =

MOy duM:
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Onpenenum Temeph JlaBJaeHHe BO3JyXa HJIH, BOOGINE, JRUAKOCTH Ha IpA-
MOYTOJNBHHK, OfHA CTOpPOHA (@) KOTOPOro IepHeHAMKYJApPHA IIapajlie]bHOMY
€ro JABHMKEHHIO, a Apyraa (b) mapainennpHa eMmy.

Ecau 6p oH mMmenx onHy HOpMaapHyl cropocts (V,), To pabGora mpmod-
peTeHnd ee (B MaJblil TPOMEKYTOK BpeMeHH) BhIpasmiIach Ob ypaBHeHmeM (9).
Ho om, xpome ToOro, mMes mapaaleNbHYyl0 CKOpocTh V,, mpomea mpo-
TpaHCTBO V), B HAaNpaBIeHHH, NePHCHAMKRYIAPHOM K HpPeKHEMY, H IOTOMY
©€ro cexkyHAHasa pabora jJommHAa OBITH BO CTOMBKO pas Gompme paboTH IO
<opmyse (9), BO CKOIBKO CKOPOCTH mapamiexbHas V, Goxsme mupHHE b
IPAMOYTOJBHHKA, N0 HAaOPaBJIEHHI0 KOTOPOH COBEpPIIAETCA 3TO [BHAKEHHE.
JeiicTBHTeNbHO, TpPUM OAHOH HOPMAIbHOH CKOPOCTH HPAMOYTOJBHHK CO-
«00llaeT M3BECTHOE NBIIKEHHE BO3AYXY ONH3 MIOMANN BeJINIHHOO B a-b;
MPH NOCTYNATEJABHOM 3Ke BUKEHHH TOT Ke HPAMOYI'OJBHHK B ORHY CeKYyH-
Jy coofmaer TO ’Ke [BHKeHHE BO3AYXy OIH3 IOBEePXHOCTH JJIHMHOI B
V, ¥ mupuHONO B @, T. €. OPOCTPAHCTBY BEIMIHMHOKW B Vp-a, KOTOpoe

V. .a
Goapme NMpEAHAYIIEro B ——— =—° paa. (10)

Hampayo wacre a10if BosAymHONK monocH V,-a NpAMOYTONBLHHK JaBHI O
YyBIeKal, XOTA M KOPOTKOe BpeMsA, HO ¢ ONpeJeJeHHOW CKOPOCTHI0, paBHOM
HODMAaJbHOH CKOPOCTH TBep[O# INIACTHHKH, H TOTOMY Hemabe:kHO COOOIImI
i, T. e. mojoce, HEKOTOpPOe JBH:KeHHeE,

Hrax, oGo3nagas HopMalbHOE JaBleHHe HA IUIOCKOCTh, NPOHBBOJHEMOE
9TOl mpmumHOil, yepes F, maiimeMm, Ha ocHoBaHum Qopm[ya] (9) u (10), garo
CcerynjHasg paboTa paBHA

7d ab ¥V
F'Vn=6?'31 Vi {:T' b—p‘, (11)
WOTKYJa
7d£‘1 a_
F = " i 'VﬂV . 1.2
6Vm g Vb P (12)

Bpoas BO BTOPYI 4acTh 3TOT0 YPABHCHAS MHOJKHTEJEM HOIPABOTHBIN
wospunment k, BBuAy He moaHoil crporoctm BEBoma (10) mw orpammuen-
#octH moxoskenua (10), m mpmbaBaAsg K MmONydYeHHOMY BHIpajKeHHIO /aBlie-
mnsa (12) pasaenme opmmmapHoe (1), mpomcxopmsmee mpm ofHOM HOPMAb-
HOM yCTAaHOBWBINEMCHA [BHJKEHHH, MOJYIHM:

F— ksl Ve {1 + BV‘ ]/g (%)} (13)

Ilpexxne ueM ykasbiBaTh Ha 3HayeHme 3TOH (OPMYIH B HayKe, A CUHTAIO
HeOGXOAUMEIM NPOBEPHTH €€ IOCPEICTBOM OIBITOB.

IIpuGop, KOTOpEHIM ME HAMEDEHH OPOH3BECTH 3Ty IIOBEPKY, COCTOMT H3
He(OJIBIIOro CTAaHKA ¢ Bpalfaoineiics Ha HeM FOPHBOHTAJIbHOMH ocklo. B mep-
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OEeHNUKYJIAPHOM HAaIPaBJeHHH K OCH VKpPeIJIeHH Ha Heil /iBe TOHKHE IpPOBOJO-
KH, Ha KOHIIE KOTODHIX MOMKHO HaJeBaTh PAasHOW BEAUIHHE H IPOAOJIIroBa-
TOCTH NIPAMOYTOJBHEIE INIACTHHKH M3 INIOTHOH OyMarH, Tak 9TO OCb TOTJa IO-
JIy4aer ABa ONpAMOYTOJBHBIX H CHMMETPHYHO PACIOJOKEHHLIX Kpbuia (fur. 2),
JemRamUX B OJHOH ¢ Heil miockocTd. OCk M KPEUIBA MOI'YT HEKOTODPOE BPEMA
BpamaThscAd NOCPEeCTBOM HAMOTAHHON Ha 0Ch HUTKH, pa3MaTHBAEMOM TAKECTHIO
rpysa.

Ha sTom nmpuGope Ierko BHIETH, KaK yBeINIHBAETCA COINPOTHBIEHHE BO3-
OyXa IpH yBeJUIeHHH NMapajelbHOHl CKOPOCTH KpPHLIa, KOTOpad, AEHCTBYA
Ha TOHKHE pefpa KphlIa, MO-BHIHMOMY, He IOIIKHA
OH OKa3HIBATH HHKAKOTO BIHAHHA Ha CKOPOCTH Bpa-
OeHAA KPHJIATKH.

s atoro s Gepy ee B pyKH H IIyCKam B JeHCT-
BHe Irpy3—EKpPLELIbA BBPTHTCH C H3BECTHOI CHOPOCTBIO;
€ClIH Tenepkb, BO BpeMd dTOT0 BPAUEHHA, g HATHHAK:
HATH ¢ TpUGOPOM B PYKax, cTapasAck, 9TOOH Moe JIBH-
sReHHe GEI0 mapasiielbHO OocH HOPHGOpa, TO Bpame-
HHe, OYeBHJHO, 3aMeljifeTca H Ja’ke IOYTH 0CTa-
HaBJIHBAETCA, €CIH CKOPOCTH NOCTYIATENLHOIrO JIBH-
JREHUA YBeJWYHTH (rpy3 GEII B 2 I, MHPHHA KDHLIb-
eB — OKOJIO 4 CM, MJIHHA — OKOJO O CM; TaKOBO e
H GImKaiiinee paccTOSHNE UX 0 OCH).

Ho gns nmpomssojcTBa TOYHHX ONBITOB HY/KHO COCTABHUTH HECKOIBKO BCIIO-
MOTaTelIbHEIX (HOPMYJI IPHMEHUTENBHO K HalleMy nputopy (dur. 2).

Ogamavasn IaBjeHHe BO3/lyXa Ha OJHO KPBUIO Yepes F, paccrodnmne meH-
Tpa maBJeHAs [0 OcH — depe3 [, pajamyc ocm — depes3 r mTpys — depes P,
HalileM yCJOBHe DaBHOMEDHOTO JBHKEHHA KPHLILEB:

2FR = rP. (14)

Ecan KPBEJIbA B TeueHHe BPeMeHH { cliemanm rn 1OJHBIX OGOPOTOB, npu-
9eM HHTh pasMoTajgach Ha JJIHHY L, TO:

2nRn ="V, -t (15)
2rirn = L. (16)

Brkmwouaa us ypasHeHma (14) R m r .mocpefcTBOM 3THX ypaBHEHHH o
F — mocpenctsom ypasHerusa (13), momyumm:

4symd 2nRn Tk . __PL
gt -Rzn{ t +6}/?c ]/:—-Vp}—j,ﬁ' (17)

28



3mas, 9T0 §, = ab U pemag »T0 yparHeHHe OTHOCHTeNbHO ¢, HalileMm
BpeMs DPa3BepPTHIBAHNA HATH [MIHHO] L mop BawstHMEM pasiIHYHBIX TPy-
30B:
_ 14dn?R?
t= 3PLg

—— 196-d2ntR2 .9 16dn®R?
Ve Y S Vi + S (18)

Ipumennm Ty ¢GOpMyTy AIA IOBEPXHOCTell He O4eHb NPOAOITOBATHIX,
xorna k MOKHO IOJORUTH PABHHIM eJWHHIE; IIOJOKEM, HampHMep:

VAV, k -+

a = dcM, b=>5cwM,

d = 00,0013, n=10, R=10cm, Vp,=100cm [B cex.], (19)
' L=21cm, g=980 cm [B cer2.],

TOT/ja BHIYMCIUM PAJ BPEMEH B 3aBHCHMOCTH OT pPsja OPHHATHX Tpy3os (P)
IyTeM TEOPUH.

IlpugaBas sareM Kpsabam npuGopa (ur. 2), ynoBIeTBOPAIOMEro yciIo-
Busam (19), Bpamenne, IOCPeCTBOM TOTO ke PAjia TPY30B, H NPHBOJA B TO e
BpeMa IMpHUGOD B MOCTymaTelIpHOe aBusenue co ckopocrsio 100 cm B 1 cexyn-
Iy — II0 HalpaBJeHHK OCH BpameHHA KpPBEJIBEB, — H 3aMedgas BpeMA pas-
BEePTHBAHNA HHTH, MOJNYIHM TaKie PAJ BPEMeH, HO IyTeM ONEITA; TO H APY-
roe BMecTe COCTaBUT cienyiomywo Tabaumy (20):

Ta6aumma 20

P { BHYAC[1eHHOE] t onuT[HOE] P { Branc[merH0e] t onuT[HOE]
1 90,6 91 7 18,0 18

2 47,2 47 8 16,3 16

3 34,8 35 9 15,0 15

4 27,6 28 10 13,9 14

5 23,0 23 20 8,6 9

6 20,1 20

IIepsEiit BepTHKATBHEI CTONIGRI e6 TOKABKBAET TPY3H B rpaMMaXx, BTOPoil —
spema mo Beramcaenuio (18), tpermit — Bpema w3 ommita. Mu BUmMM H3 Hee,
qT0 YacTh Hamlell TeOpPHH ONPABJBIBAETCA JOCTATOYHO.

Ocraerca mpoBepuTh BAMgHHe Ha jaBienne F mpopoaroBaTocTH
na, BHpaxaeMoe ypasH[emmem) (13).

a

5 KPHI-
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W3 dpopmynn (18), mpencraBiaaiomeil MOCTEICTBUA TOTO 3aKOHA, MOMKHO:
BaMETHTH, YTO BPeMsA PasBePTHBAHHA HHUTH NpHOOpa, OPH NOCTOAHHOM Irpysae
P u pna nopepxHOCTEH Malo mpPOXONrOBaTHX, Korga k = 1, mpomopmuoHaln-
HO KBaJpaTHOMY KODHIO H3 INMPHUHH b KpHJa, WIH, IPH IOCTOAHHON IJIHHE
a ero, o0paTHO TPONOPIMOHAJBHO KBaJpPaTHOMY KOPHIO M3 IIPOHOJTOBATOCTH

% RpHIa. OTHM BHBOROM i3 ypasH[emusa] (18) Mel BocmoabsyeMmca nmaa mpo-

pepru (13) B OTHOMEHHH MPOJOJTOBATOCTH NAACTHHKH, [[7 9TOT0 A BEIPESH-
BAI IIACTHHKH PasHOH HPOAOITOBATOCTH H NOCHEOBATENbHO HAJEBAl HX Ha
cuuns nprGopa. M3 MHOTHX OmBITOB IpHBOKY omHy Tabammy (Ne 21):

Tabnmma 21

8 11, 21y 5 10 15 20
% 4 2 1 Y s s
t{onwira.]. 13 24 35 53 67 80
t [BBIaHCT. | 17 Yy 25 35 50 60 70

nepsas rOPH3OHTAJbHAA CTPOKA €€ MOKA3BBAeT MUPHHY b WIACTHHKH (HIm
NJIMHY [0 HANpaBIEHHI0 OCH) B CAHTHMETDPAX, IPH HEH3MEHHHIX pasMepax a.
@0 HaOpaBJIeHAI0 NEPUeHAHKYIAPHOMY (O CM); BTOpas yKashBaeT MPOJOIro-

a
BATOCTh — - BPAIAIOMUXCA NPAMOYTOABHHKOB; TPEThA — BPEMA ! U3 ONBITa

B COKYH[aX, IPH MOCTOAHHOM rpy3e PB 31 U npm npogem, mo ycaosuam (19);
HAKOHeIl[, 9eTBepTad — BpeMs PasBePTHBAHUA HUTH 110 BHYMCIEHHIO w3 (op-
syt (18), mpeamonaras, aro £ = 1. 113 cpaBHeHHA BpeMeH dTOil TabGIMIBI MBI
BHIMM, 9TO Pe3yJbTaTHl OImbITa TeM GIHKe K pe3yabTaTaM TEOPHH, 4eM MeHee
npooATOBATOCTh MIACTHHKH, HMIN, BepHee, 49eM (opMa ee Oamxe K (op-
Me KBajpara.

ITopcrasnsasa B ypasu[erme] (17) mocienoBaTensHO pasMepH TIACTHHRE
cooTBeTcTBYIOmUe Bpemena Tabx[muer] (21), monydennse u3 OmEITA, MOJAras
mocToaHEO P — 3 r, a mpouee mo ycaoBuaM (19), Haiigem us aToro ypapHe-
mug (17) pan Benwumn gag xKosddumuenta k, KOTOPHIH HETPYAHO TOTHAa BEI-
PasuTh MBBECTHHIMH CHOCO0aMH sMumpHIecKoi gopmynoi. MDopmyna sta oxa-
BHBAETCA BEChbMa IIPOCTOTO BHAA, HMEHHO:

k= — 2 . (22)

a
7+2(%)
Byraucaaa spemena mo ypas|[emuio] (18) u nonaraa mpm sToM k, COTIacHe

(22), momyuum papx spemen — 13, 23, 35, 53, 68, 79, — BecbMa GIMBKHUX K
BpeMeHaM, MOJXyYeHHsM u3 onsiTa (taba, Ne 21, 3-g ropus. cTpoka).
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He Mory He npHUBecTH TYT OAHH MOl OIIBIT, BECHMa APKO YKAa3HBAIOMUi rpo—
MagHOe BJIHAHUE MPOXONTOBATOCTH Ha AaBjeHHe BO3JyXa, HIH Ha BpeMA pas-
BepTHBaHuA HUTH. {aHBOIO IIa 5TOro omnTa mocaysxkut Ham dopm[ymxal (18)
unu gopmyna (13), KoTopee yOpomawTcs, Korma rpy3 P HeBEeIHK HIH KOTAa
CKOPOCTh BPAmMaTelbHOro V, ABMKEeHNA HeBeIUKA B CPABHEHHH CO CKOPOCTHIO-

moctynartelsHOTO V) nBisKeHHA mpudopa; Torja BMecto yp [aBrenna](13) momy--
9HM:

7d51 (I_ ‘
= % 2. 23
F= v Vs VeV (23)
a BMecto ypasrH[enus] (18)
28 dn®R? —~—
t = ﬁ aV @ (ab)V,-k. (24)

Wz mocieamero paBeHCTBA BHIHO, 9TO NPH MOCTOAHHON mIomanu ab mpsa-
MOYTOJBHHKA W NPH NPOYHX OJHHAKOBHIX YCIOBHAX BpPEMA Da3BePTHBAHHL
HUTH IPONOPIHOHANBLHO @, T. €. [JIHHEe €r0 10 HaupaBIeHNI0, TePIeHTHKYIAD-
vomy k ocu. Iloaromy, ecru manp [umep], gam mpAMOYroJILHAK, OJHA CTOPOHA
KOTOpOTo BfBOe 0oJee Apyroii, # OH B ABYX NOCIEIOBAaTEIbHEIX ONEITAX pac-
IOJIOMKEeH JBYMA crocoGaM¥ — OJWH pas NIHHHOI CTOPOHOI0 TONMEepeK OcCH,
a Ipyroii pas — AJIHMHHOK CTOPOHOIO BJIONEL €€, TO H BpeMA pa3BepTHBAHUA B
nepsoM caydae Gyper BaBoe GoJee, 9eM BO BTOPOM, XOTS OBl IEHTD qaBJIeHUE
H HaXOJWJICA B ODOHX ONEITAX Ha OJHOM paccrogHmum R oT ocH.

U, neitcTBHTENBHO, TEOPETHYECKHIA BERIBOJ 5TOT BIIOJHE OMPABIHBAETCH Ha
OIEITE.

Nrak, ogua ¥ Ta ke naomans ab, o BANAHMEM OJHOTO U TOTO Ke Ipyaa,.
BpaIaeTcA ¢ PasiH9IHOl CKOPOCTHI0, CMOTPA IO DACHONOMEHHIO IPOROJIIro-
BaTOil miIomayu.

Nz ¢opmymn] (23) mosxuo Takske BHAETH, YTO W JaBieHIe B 3THX JBYX.

a
CIy9asx pasEuTcA BiBoe. B camom feme, B mepeoM ciayuae -

a u
poM ke - =1'/,; OTHOmeHWe paBHO 4, a KBaJpaTHb KOPEHb M3 Hero — 2,

Cramo O0mTH F BIBOE H3MeHAETCA.

Paccmarpusas ypas[emme] (13) m mpuMeHAs k pemeHmio Bompoca o
maximum JasileEus F sMnupumyeckoe BHpakemme s k (22), Haiimem, 4to
MaBleHHe, TPH INPOYNX OAMHAKOBHX OOCTOATENBCTBAX M IIPH IOCTOSHHOIN
mromann (ab), Gymer HamGOMLIIUM, KOTJA MPOLOITOBATOCTh MPAMOYTOJIbHUK A
pasua 3'/;.

Hamerca, ¥ y nTHI, I HaceKOMEIX OTHOIIEHHe JTHHEL KPHIJIa K ero IMHpHHe
peaxo TpeBHIaeT OTHOmeHHe 3/,.

= 2, BO BTO-
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Vpasu[emno] (13) Mo:xHO mpumpgaThk Apyroil Bm:

kd . o 7 a .
F = Eslesmf’: {1 + W_?'l/-b— clg t}, (25)

W TOr[a OHO Oy/[EeT BEIpAKaTh WU JaBieHHe BeTpa Ha HEIOJBUKHEIN IPAMO-
YTONBLHHK, HIH [aBleHHEe ;KETKOCTH IIOJ] BIHAHWEM [BIKEHHA B Hell NpAMO-
YyrolpHHKa; B 9T0M ypaBH[eHuu] V osmauaer CKOpPOCTL BeTpa WIH ILTACTHHKH,
-0flHA CTOPOHA (@) KOTOPOil MePIEeHUKYIAPHA K CKOPOCTH V, a i ecTs yrox
BTOr0 HANPABIEHHS C IIACTHHKOIM.

Ecan yron i mam, To ypasm[enue] (25) obpamaercs:

kd NP al.
F = i s{V2sini {m]/b—}, (26)

u3 GOPMYIE BTOH BUIHO, 9TO NPH MAJOCTH yria i, JaBIeHHe NPONOPIHOHAIL-
HO CHHyCY i, KaK 9TO Temepb NPHHHMAIT Bce aBTOPH [paboT] mo comporusie-
HIHIO.




AJPOIIVIAH IJIN NITHHEIIOIOBHAA (ABUAIINNOHHA 5)
JIETATEJIbHAA MAIINHA *

1

OBIUMI B3IJIA HA JETAHUE KPBLLIbAMH,
OCHOBAHHBIH HA TIPOCTEHIIHX OIBITAX U COOBPAJKEHHAX

IIpencrasere cebe HeGOMBmON cTamOK (Pur. 1) ¢ ropH3OHTATBHONE OCHIO;
Ha OCH, B OJ{HOI INIOCKOCTH € Hell, YKpeIJIeHE CAMMEeTPHIHO JBa KPHJIa, MOTy-
mye BpamaThesa TAMECTHI0 IPysa, NPABASAHAOr0 K HAMOTaHHON Ha OCh HUTKE.

Boasmem 5T0T IpHGOD B pYKM U OyaeM BHAMATEIBbHO CIEINTH 34 CKOPOCTHIO
pasMaTHBAHUA HUTKM, WIH JBH/KEHHA KDHIILEB.

IToxka eme HUTH He PaCIyCTHIACh BCA, IMOHECEM HPHOOp O HANPABIEHAIO
ero ocH,— H MEI TOTYAC }Ke BaMeTHM 0clIableHHe CKOPOCTH BPAMEHN KPHIIBEB.

Ecim Mmp mofemmM, TO KpeIbA OpuGopa OYAYT BEPTETHCA IPE3BEITAITHO
menaerno. BooGme, uem GricTpee qBUKEHHE X IO HATPABIEGHUIO OCH, TeM MeJ-
JIeHHEee ee BpamleHue.

W3 atoro BmAHO, 9TO CONPOTHBIEHHE BO3JAyXa MAXaHHI0 KDPHLILEB YBEIH-
YABaeTCs NPH YYACTHH IOCTYmaTedbHOrO MBIKEeHMs HX. Bosmyx pmemaercs
Kak OH I'yme, Omopa ero — Kak Ol TBepixe.

Bor s Gepy Oonpmue Jerkue KpPHIBSA, YCTPOEHHEIE HAMOLO0ME NTHIBHX:
OpH OOFHATHH HX, OHH CBOOOJHO IPONYCKAalOT BO3AYX, OPH ONYyCKaHHH, OH
OpPOHBBOJUT Ha HHUX HEKOTOpPOe [aBlIeHHe — CHHUBY BBEPX — H YMeHbBIIAaer,
TakEM oGpas3oM, Bec Moero Tela. OcraBasich HEMONBHYKHEIM, A MaXamw HMH,
KaK mTHIa; 9eM ObICTpee A 8TO [eJai0, TeM JaBJIeHHe Ha HMX BO3[yXa OoJbmIe.
Tak, Mo M3BECTHHM 3aKOHAM CONPOTHBIEHHA JKHAKOCTEl, €CIH A YABOI CKO-

* Jra pafora Omna mamucana eme B deBpaie 1894 r.; rumaBHEIe Ke BEIBOJH CelaHbl
eme paneme (1890 r.). Cornacue uX ¢ mociefHMMH OnmTaMu Jlunauesrans m Maxcuma no-
OyquiIO MeHsA HAmewYaTaTb 9Ty CTAThIO.
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pPOCTh MaXaHus, TO [JaBJIeHHe Ha KPLUIbBA BO3PAcTeT BYETBEPO, eCcHH YTPOIo,
TO — BJ[EBATEPO W T. [.

Orcrofa scHO, UTO, DU H3BECTHOH GHICTDPOTE [BUIKEHHS KPHUILEB, IaBile-
HIle Ha HAX CHH3Y Oy/eT PaBHATHCA BECY MOET0 Tela ILIIC Bec KDHIIbeB.
B rarkom ciyuae, s yie mepectai [aBUTh HA IOYBY, MEPECTAI0 €€ KACAThCHA —
M C 9TOT0 MOMEHTA HAYMHAETCA MOH IIOJer.

g 2
a 5
e [ ] | 6
u
J | H
u
{
Our. 1

af — 0cb, HA KOTOPYI0O HaMOTaHa HHTKa 3i, YBIeHaeMad BHU3 FPY30M i; 68 — exc — CTOHKH, B KOTODbIe
BCTABJIEHA O0Ch. CTpeNKa IIOKASHIBAET HANpABJICHHE NBHKEHHA BCEro CTAHKA

OnHaxo HeTpyHbIe pacueTH MOKA3HBAIOT, YTO IPH MOJOOHBIX IPOCTEHIIIX
YCIOBUAX, IPH HOBEPXHOCTH KPHIseB B 11 kB. M. (21/, KB. cask.) m mpu Bece
X, BMecTe ¢ uemoBeveckmM Teaom, B 100 xr (6 mymos) — [cexymamas] pa-
Gora, MOTpeGHAA 1A yPaBHOBEIIMBAHHA [CHIIBI] THAMKECTH, COCTABIAET OKOJIO
10.maposuix domapeit (750 KuIOrpaMMOMETPOB), T. €. GeIOBEK JOJNKEH MPelb-
ABHTH BHEPTHIO, 110 Kpalimeir Mepe, B 70 pas GOIbIyI0, 9eM KaKad eMy OGBIK-
HOBEHHO cBolicTBeHHA (mo JleGoHy, cpegmsas paGoTra B[0POBOro 4YeIOBEKa
maske B 4 pasa MeHBINE, 9eM MEL IpeJmoiaraem).

Bce aT0 XOpOmo m3BecTHO, M eme 0YeHbL ABHO YYeHHIe MOKA3HBAIH, UTO
JAepsxamuiics Ha BO3NYXe, IPH ONHCAHEHHX YCIOBHAX, I'yCh MOJNKEH BBHIIEIATH
aomannuyio sHepruo *. Ho, moxoxmm, 9To 4 HMeHHO 06J1afai0 TaKOH HCIIO-
JOHCKOH CHJIOH, KOTOpasd MO3BOJIAET MHE NOCPEJCTBOM MAXAaHHA KPHUILEB,
BUCeTh HEMOABH:KHO B Bo3gyxe. IIpu atom moa pabora, KOHeuHO, GymeT mpo-
NOPNHUOHANBHA COOPOTHUBIEHNWIO, MCHETHBAEMOMY KPHIbAMU, W CKOPOCTH HX
neuenns, llepas BenwarBEa HeHaMeHHa, MOTOMY 9TO BCEr[a PaBHACTCA BeCy
Tela (cuuTas TYT I Bec KPHIbeB). TaKmm o6pas3om, Mog paboTa GymeT MCKII0-
9ATENIBHO 3aBHCETH OT OHCTPOTH Maxaumsa. Ho, Ha OCHOBaHMM IIpe-

* Tawxoif BITNAN HA YCJIOBHA TOJeTa PO MECCHMH3M B ABHAIMH,
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muaymero ommita (dur. 1), ecam OH g, MaXas KPEUIbAMHA, B3AYMal B TO JKe
BpeMA GexaTh, TO CKOPOCTh MaXaHHA, IPH TOM K€ JaBICHUH Ha HUX, YMEHBb-
muaack 661, Bo crombko ke pas ymembmmIach 6kl M paboTa, moTpeOHAd IIa
JeTaHuA.

ITo6ern s gpesBrraaiiHo GEICTPO, HAYHH A MOJET C KPHIMH KYPHEPCKOTO I0-
eafia IJIH BO BpeMA CHILHOTO NMPOTUBHOTO BeTpa, — W HEOOGXOomuMasa Aid Je-
TaHU#A SHEPTrHdA, MOMeT OHTh, CPABHANACH OH ¢ TOH, KOTOPYIO A B IeHCTBHTENb-
HocTi MMeto. OHa Moraa GbI GHITH M MEHBLINE €e: BCe BABHCENXO OBl OT GBICTPOTHI
mocTynaTelAbHOro Asmkenus *. [Ipusogumsie onsITe ¢ Beprymkoi (¢ur.l) ne
mOfIesKaT COMHEHMIO; CHAPAJ 9TOT JeMOHCTPHPOBANCH MyGIMIHO H HAXOTHIICH
HepaBHO, Do urHnuaTHie npog. H. E. Jlyroscroro, Ha MexanmgecKkoii BEICTaB-
ke B Mockse (amBaps, 1894 r.). Kpome Toro, ects Apyruae CHapAgsl H OMBITH
(Mapeit, Jlunnenrans u gp.), mpasjia, Gojee CIOKHBIE, HO IOATBEDPIKIAIOMME
Ty 7K€ HCTHHY, HMEHHO: C YBeJWUEHHEM IOCTyHaTelbHOH CKOPOCTH JeTaTelb-
HEIX MamuH paboTa, DoTpefHas AJIA HOIePKaHUA HX HA BO3JyX e, YMeHbITaeTCH
Tem Gomee, WeM GrnicTpee OBHKEHHE; MaJO TOrO, SKCIEPHMEHTANIBHO U Teope-
THYECKH BEIBOJAT, UTO YMEHBINEHHE 9TO MPU CROPOCTAX 3HAYHUTENBHHIX HOYTH
H]JOHOP]IHOH&JIBHO GLICTPOTG MOCTYHATEeNBbHOIO0 JBHMEHHSA.

Hanp TonbKO, 9TO GBHICTPOE ABHIKEHHE B JRHIKHX TelaX, faske TAKHX MAaJo-
IJIOTHHX, KaK BOBAYX, BechbMa BaTPyJHHTEIBHO, IOTOMY 49TO TpeGyeT paboTHl,
npomopnuoHalbHoil KyOy cxopoctH. Hanpl[umep], npu yBenruuenun ee B
4 pasa pabora pacceueHHs BO3myXa Boapacraer B 64 pasa (4%), Mexxnay Tem Kak
paboTa mommep:xaHAA aBHAIMOHHOIO CHapAAA Ha BO3AyXe, T. 6. pabora Goph6H
¢ TAMKeCThIo (B TY ’Ke e{HHNIY BpeMeHH) yMeHBIIaeTCA TOJABKO B 4 pasa.

ConpoTHBIEHHE CPENE, NPH MANHX CKOPOCTAX OYAYy4H €gBa 3aMETHO H
npeneGperaeMo, CTAHOBHTCH HEBHHOCHMEIM GpeMeHeM mpH O4eHb GHICTPOM IIO-
CTYIIaTeJIbHOM NBHEHHH.

3TH BBIBOJRI NOJIFHHBI HECKOJBKO OXJAJHTHh Hall OB H YBIegeHne aBHa-
IUOHHKME npubopamu. TeM He MeHee HeBO3MOMKHO Yep:KaThCA, 9TO6H He cfe-
TaTh TOYHHIX PACUeTOB A ONPe[eIeHHA CTEIeHH BHITOAH H YCJIOBWIl mOIeTa.

Bonpoc o sjeranum mocpencTBoM KphIbeB — Bompoc mopmbnilll, Co Beex
CTOPOH Pa3[aloTcA BOBIIACH O «HOBOM TeOPHU NAPeHNUs, OCHOBAHHOM Ha WHED-
L[HH CPeJIHl, T. €., B JAHHOM cJIydae, BO3AyXa. JleTanne OTHI yiKe TPHITHCELIBALT-
CA HE CTOJBKO CHIIEe WX MYCKYJIOB, CKOMBKO HHEPIUA CPEJH, NPOIe — YBelH-
YeHHOMY CONPOTHBIEHHI0 BO3AyXa, Ojaromaps OBCTPOTE MOCTYIMATEILHOIO
JBHKEHUA JETAIOmMUX CyIMecTB. B weM ke TYT «CyTh» M Kak OOBACHHTH IPO-
CTHIM CPABHEHHEM OIBIT C «BEPTYLIKOI (Pur. 1) M aHATOTHIHEIMH ammapaTaMu
(Mapeit, Makcum u mpyrue)?

IlpencraBpre cebe, uTo BH CTOMTE Ha BABKOH IOYBe, BPOje «Bapay (uep-
HasA CMONa IpPHM H3BECTHOH TeMmepaType — TeJ0 MOJYyTBEPAOe), MOKPHTOI
MacJoM, BCJIeICTBHE 9er0 HAIlH MOJOIIBH K Hell NPHIHNATh He MOTYT.

* Takoii BarAAd na yCIOBHA IOJeTa POAHJ ONTHMHU3M B ABHALIMH.
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Yewm pgosee B Ha Heil CTOHTe, TeM CHIbHEE B Hee mOrpyskaerech. Ecim Bu
XonuTe WAKM Geraere Mo TaKoi MOYBE, TO BAIIH CAIOTH OCTABIAIT HA HeH cie-
JIBl TeM MeHee IIyGoxue, geM GhicTpee BB ABHTaerech. SIcHO, uTo m paGora Ba-
mmero ABMKEeHHsA GymeT yMeHbIIAThCA IPONOPUHOHANBHO €ro OBICTPOTE, II0-
TOMY 9TO, 110 Mepe yBeIHUeHHA CKOPOCTH, BAM HPHUXOJUTCH BHIKAPaOKHBATHCS
H3 AM Bce MeHee H MeHee IIy6oknx. Hax GH Hu Oblla MATHA WIN JIeTKa IOYBA,
OpH JBHKEHHH JOCTATOYHO GHICTPOM, €e HHEPHHA BOCHPEMATCTBYET IOrpy-
JKEHMIO0 B HEe Ballero Tella, M BB JBIKeTeCh TOrJa Kak Obl IPH OmOpe, coBep-
ImeHHO TBepAoii. Mbl mpumay GH K TeM ke BEIBOJaM, eCIH GBI, BMECTO IPOCTOr0
Gera, B3yMali mepejBHUraThCA HAa BA3KON MOYBE ¢ MOMOMBIO BEIOCHIIENA U
RaKoro-HuGyas gpyroro nputopa. Mue ciaygamock KaTaThCs OCEHBIO HA KOHb-
KaX IO TOJBKO UTO 3aCTHBINEMY H OYeHBH TOHKOMY JBJY; OH He JOMalica H fa-
3Ke He Tpemal, mOKa s 0eKaJ CTPEeMHTEIbHO, HO CTOMJIO MHE TOJBKO 3aMefl-
JUTH ABU#SEHHE WJIH OCTAHOBHUTHCA — M OH JaBaJ TPENIHHBI, B KOTOPHIE BTe-
Kasa Bojia, OKpysKasa KoHbKU. [Ipm aTux ycloBusx, B Xx0mouyo moroay, HHOT-
Ja 0o0pasoBHIBalAcA MOMeHTAlIbHHIT npoxom. Ilpu pemkenmm e, oueBugHO,
HHEpIHA JBJAa U — I[JaBHOE — BOJH INPENATCTBOBANA €My YIIYyONATECA H
JIOMATBCH.

1I
OYEPK NPOCTEHMEN KOHCTPYRIMH ABHAIIMOHHOI'O NPHBEOPA

Ipexxme Bcero BribepeM cHCTEMY JIeTATEXHHOIO CHAPANA H IPHUMEM OIpene-
JieHHEEe OCHOBAHUA, YIOOHEE INIA BHUNCIEHHI.

EcrecTBeHHEe BCero u Jydmie BCero MOJpasKaTh, IO BO3MOKHOCTH, NTHILE,
KaK MeXaHusMy Hau(olee COBEPIIEHHOMY B OTHOHIEHHH OBICTPOTH IOJeTa U
yupasisgeMmoctu ero. Ilepsrie MOM BHYHCIEHUA W OTHOCHIHCH K TaKOMY NITH-
1emofgo6HOMY CHapfAgy, MaXalomeMy KpHUIbAMH., JTH BEYHCIEHHA BechbMa
HHTEPECHH B MPUMEHEHHY K BHIACHEHHIO SBJICHHA JIETAHHUA JKUBOTHELIX; HO JJIA
HAC OHM, BBHJAY Hamleil meau, HeNPHUIONHEI, n60 mMOApakaHHe OTHOE, B TEXHH-
JeCKOM OTHOIIEHUHW, BechbMa 3aTPYAHUTEILHO, BCAEICTBHE CIOKHOCTH JBHKE-
HUA KPHUIBEB H XBOCTA, & TaKKe U BCJIe,[[CTBHe CIOKHOCTH YCTpPOHCTBA 3THX
oprauos *,

Mur 6y,r:|;eM HO,I[pa}RaTI: NOTHIle TONBKO OTY4ACTH, Hacno.nmw MOJKEM.

BoobGpasum cebe mapAmMyo nNTANy,T. €. JETAOIYI0 663 MAaXaHHA KPHIIbAMMA.

Wporpa nrunma mapur, OJarogaps npuo0peTeHHOH paHee CKOPOCTH; HAIp-
[umepl, korma oma Xxo0uer OCTaHOBHTHCH — CECTH Ha JEPEBO HIH CIYCTHTHCH
Ha 3eMJI0, — TO HEKOTODOe BpeMd OHa He MaxaeT KPHJIbAMH, OTOMY 9TO eif
HYKHO HOTEPATH CBOI MOCTYHATEIBHYI0O CKOPOCTH, HACIET KOTOPOH H COBEP-
maeTcsa HECKOIBKO CEKYH]| IFapeHue.

* Ommaro Tpyse ylanock yCcTpOonTh MOJedb, MaXalIylo KPEUIBAMH H IPOIETAIONIYIO
TaKUM CHoco00M HECKONBKO CAajkeH.
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HWuornma oma mapurt, Giaarojgapa MemJeHHOMY HaJeHHI0 B HAKIOHHOM II0-
JOMKEeHnH, HHOrZJa — IOPBIBAM BeTpa; B MEPBOM ClIydae HapeHHe COBEpPIIaeTCA
CHUTIOi TAKECTH, BO BTOPOM — DHEPTHell ABH/KYINEroca mepeMeHHO Bosmyxa [

Tak HeJaBHO DAPHI CO CBOMMH MCKYCCTBOHHEIMH KDPHUIbAMH H3BECTHHH HC-
caemnoBaTedp JIMIHEHTANh, KOTOPOTrO ONHAKAK IMOPHIB BeTpa HONHAN HA He-
CKOJIBKO METPOB KBEpPXY, UTO XOTA M 3aMeLJHI0 ero najfiennue, Ho OBII0 BechbMa
PUCKOBAHHO, TaK KAaK TPO3HJIO0 NEPeKyBHPHYTh B3KCIepHMeHTaTopa (KCTaTH,
CYHTA0 JOAroM BHIPAasHTH INIy0OKoe Moe cO00Ne3HOBAHHE IO IOBOAY IPOHHK-
miero B meYaTh H3BECTHA O HECYACThe ¢ HAM BO BPeMs moJera).

Wuorpa mapenne ntui, 6Jarogapsa HelpeKpamalomUMCa IOPEBAM BeTpa —
TPOMAJIHEIM BOJIHAM BO3[yXa,— OHBAeT HEOUPENENEeHHO JOJAT0. ITO ABIEHHE
CIOJKHOE, H MHEL TyT He OyjeM BXOJHTH B pa3bACHEHHWE €T0 NPHYMH; 3aMETHM
TOABKO, UTO BOOGmIc mapenme, B pasmomeproMm3] moroxe armocgeps:, TpeGyer
TMOCTOAHHOTO Pacxofa CHJI — TATH, 63 KOTOpOH OHO He MOkeT GHITH IPOKOJ-
KUTEABHO. ¥ TTHI[ 9Ta TAra COBEPINAETCHA epe3 yAapH KDPHIBEB 0 BO3AYX.
Ho uro, ecim Takux ypapos He OyaeT, ecii Halla NTHIA 3aCTHJIA B CBOEM IIa-
peruu! UeMm MH ero mogmeprxum?

IIycrs mam cHapaj umeeT OpMY 3acThIBINEi MapAmeid NTHIE, HO BMECTO

rolloBHl €e, BOOGPA3HM aBa rpeGHBHIX BUHTA, BpAMAKIMUXCA B 0GpaTHEIE CTO-

POHHL H JalOMHX TATY B OJHOM HANPaBJIEHHH, COBIAIAIOINEM ¢ TTOJIETOM CHAPA/A.
Jdra TATa BHHTOB MOTIIa OBl MOAJEP/HUBATh HOCTYNATENBHYH €ro CKOPOCTH, I
OH MOT 0Bl, IPH 3TUX YCIOBHAX, HAXOAUTHCA HA ONHOIN BHICOTE WU [aKe IOJ-
HUMaThCA. BHHTH BpaimaloTcss B pasHble CTOPOHHEL PajM TOTO, 4TOOK OHH He
CTPEMHUINCH TMOBOPAaYHBATh HAUIY HCKYCCTBEHHYI0 HTHULY BOKPYT MpPOTOIBHOI
ee ocu *. MycKynsl XMBOTHOTO MBI 3aMEHUM B3DHIBYATHIMH IIETPOJBHEIMH
meurarenamu. OHu He TpeGYIOT GOTBMIOro 3anaca. TONIHBa (GEH3UH) H He HY K-
JaTcA B TAMEJNHX NAapOBHKax M OOJIBIIHX 3amacax BOJBI; OXIasKIeHHE Ke
pabounX HUIHHAPOB MOKHO IPOMBBOJUTH H BOBIYXOM, UTO yKe H NPHMEH:A-
nock Ha nmpaktuxe. Maxcum u gpyrume, Oymro 6B, ycTpaHBaJW A CBOHX
JeTaTelbHEX CHAPANOB HapoBhe MOTOPH rpoMagHoil ameprum **. Iloka ke
HECOMHEHHO KOHCTATHDOBaHO, 4rT0 OEHBMHOBEIe [BHrare]u Haubolee »HEP-
THYHEI.

Bmecto xBocTa yCTPOMM IBOHHOM PyJIb — H3 BEePTHKAJIBHOE U rOpH30H-
TanlbHOi TIockoctH. Ilepas Oymer ynpaBIaTh HaKJIOHeHHeM CHapsaga K
TOPHBOHTY, BTOPad — HampaBJeHHeM ero K Mepupuany. IlepBas, mo mpeumy-
mecTBy, OyaeT ymep:KHBaTh NPOAOJABRHYI0 OCh CHApAJa B FOPHBOHTAABHOM Ha-
OpaBleHHH, Apyrad, IO IPeHMyMecTBy, — He OymerT NO3BOIATH €My CBOpa-
9HBaTh B cTOpomy. ferarensHo, aT00b 00a pylsa HeficTBOBAId aBTOMATHIHO,
KaK BTO TellePh COOMPANTCA yCTPAHmBATEH AIA IAapPOXOMOB.

* B monienn Jlauries TakyKe HMeeTca 2 BHHTA.
** JIpaBaa, ynorpebisas Ha mapoOBHKM BechbMa TOHKHe TpyOkm, Kak B cucteme Cepmode,
TeOpPeTHYeCKH MOKHO CTPOMTEL YpesBLIYAiHO ODHePTHYHEIE NApOBEE [BUraTeNH,
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JlBoitHOit py/b, MBOIHOI BUHT M HEMOJABHKHOCTh KPHIIBEE TPHAYMAHH Ha-
MM He paji BHIOJH 1 KOHOMHH DabOTH, a efHHCTBEHHO — pajgl HCOOIHH-
MOCTH KOHCTPYKIMH; BCE STH YKJIOHEHHS OT €CTECTBEHHEIX OPraHOB JIETAHUA
TOJBKO YBEIUIHBAIOT PACXO] IOTPeOGHOH [AIA HETro SHEPTHH M IPHHHMAIOTCSH
HaMH OO TOPHKOH HEOGXOJUMOCTH.

He cuuTaiiTe, 0JHAKO, 9TO 0YeHb NEIaJbHHKM, IIOTOMY, UTO M JOKOMOTHB
He eCTh TOYHAA KONHA JOMAJH, a NAPOXOJ] — PHIGH.

TeM He MeHee, B OIHCAHHOM BHJe, Hall CHapAx OymeT CUILHO HAOMHHATH
YCTPOHCTBO JIETAMmMEero KXeCTKOKPHUIIOTO HaceKomoro, Hamp [mmep] Maiickoro’
KYKa, HIH XPyma.

Bo Bpems mosera ero ;KecTkHe Hapy’KHBE KPBUIbS PAacOPOCTePTH H HEIIOM-
BHJKHBI, KaK B Y Hamero mopoGma nransl. J[pyrue ke TOHKMEC, MOJYyOpo3pad-
HHe KpHJIbA HACEKOMOT0 CBOMM MaXaHUeM IOJJeDyKHBAIOT TATY H COOTBETCT-
BYIOT MaXalolaM JOHACTAM HAMHX I'PeOHHX BUHTOB. PyleM macekoMoMmy ciIy-
JKHUT caMoe ero WIEHHCTOe W HM3TH6aiomeecs Teable.

IIX

OCHOBHBIE ®OPMY/IBI COIMPOTHBJIEHUA BO3I¥YXA H BBIBOJ 3AKOHOB
IOJIETA, IPEHEBPErAfA CONPOTHBJIEHHEM CPE[BI IIOCTYIIATEJIbHOMY
ABIGKEHWIO CHAPAJA

Haiinem cHawana HeKoTOpHEe 3aKOHH JeTaHWA aBHALMOHHOrO mpHGOpa,
npuyeM, paf¥ ypoOGCcTBa BHYHCIEHHA, eme 00jJee YIPOCTHM ero cxeMmy
(¢ur. 2).

ITpu GricTpoM ABI/KEHHH CHapAga B FOPH30HTAJILHOM HANPABICHHH U IPH
HeOONBIIOM HAKJIOHEHHH KDEIIBEB K FOPH3OHTY (i), mpHOIU3UTENHEHO HMeeM:

Wi

3mech F — HOpMaJbHOE K KPHUIY JjaBleHHe BCTPEYHOTO BO3JyXa, KOTOPOe,
BCJIE/ICTBHE MAlOCTH yIia i, MOKHO NIPHHATHL PaBHHEM BEPTHKAJBHOM clIararo-
meit F; aroro gasieHns (¢pur. 2); 0HO ynep;KuBaeT CHaPA OT HaJeHHA H PaBHO
TAMKECTH CHapA/a €O BCEM COePRUMBIM; d eCTh NJIOTHOCTE BO3AYXA; § — YCKO-
penue 3eMHOI TaKecTH; S ecTh IJIOMaJb OMHOIO U3 KPHIILEB, ROTOPEE TIPeJ-
moJNaraiTcs pPaBHEIMH, OPAMOYTOJLHEIME H CHMMETPHYHO DAacCIIOJOKeHHEIMH;
a mb — pivHA W MIIPHHA KasKIOTO M3 HUX; V ecTh TOPM3OHTAJbHAsA IOCTY-

* Cm. IV tom Tpypmos Otnenenus guswy. Hayr umn. O6m[ectsa] mob[ureneii] ecte-
creosnanna. Mocksa, 1891 r.; dopmyasr (22) m (26) cTatem: «J[aBielle JKHAKOCTH HAa
ABHAYULYIOCA B Heil IIOCKOCTDL». '
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maTenbHAs CKOPOCTh CHapsAja 10 HANPaBIEHHIO JJIMHEI er0 HJIM II0 Hampasle-
HHUI0 IEPHEH (@) KpHJIa; i — yroJd HaKJOHA KPHJIbER K FOPH3OHTY; OH He-
BEIHNK; T eCTh OTHOINEHUe IIHHE OKPY/KHOCTH K ee guaMeTpy. M3 dopmyis MEr
BHJIHM, UTO JaBlIeHWEe Ha KPHJIbA BCTPEYHOTO BO3AyXa IPONOPIHOHAIBHO CH-
HyCy yriia OTKIOHEHHS UX OT HalpaBJeHHSA BOZNYITHOTO HOTOKA. JTOT 3aKOH

2

=

Jumimsr
Pyns

/0 T Momap

Kapnye
Twea 4

/

Dur. 2

DOTBEPHKAAETCA MHOTHMH YYEHHIMH M OTKDHT CpaBHHTeIsHO HemaBHO (Du-
chemin, 1842 r.; Otto Lilienthal, 1889 r.; Marey, 1890 r.; ymomamryThe
YU€HEIE BHIBEJIH €r0 ONEITHHIM TyTeM; TEOPEeTHYECKH OH MOATBEPIKAAeTCHA JIOP-
nom Peitneem, 8 1876 r.). M3 popMyasr MBI Takske BHmM, 9To masiaeHme (F)
HA KPHJIBA 3aBHCHT Heé TONBKO OT BEIHYHMHE HX NOBEePXHOCTH, HO H OT mpomoJi-

a
rOBaTOCTH (5) ux. ITonomxum B ypasuernum (1):

2VE () @
2.V n (7 +%—?- °

TOrga DOdY9HM:
F — dSv? sini-}‘(%). (3)

a
Ilomaras B ypasHeRHH (2) OTHOIIGHHE  PABHEIM Z W OTHICKUBAF MaKCHMyM

a o
BEIpAIKEHHA f(—g), HalimeM, 4T0 OHO IOIXydYaeT HaUGOJBIIYI BEJIMIWHY IIPH
r=3Y,. Urak, masienne Ha KpHIbg, NPH HEM3MEHHOM HX mromain S, Gymer
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HaHGOMBIINM, €CAH JJIHHA KpHJa OyjeT mpessmarth ero mupury B 3'/, pasa.
[Ipn >ToM maBjeHWe yBeJIWYHBAeTCA JIHINb Ha /5, CPaBHATEILHO C JIaB-
JeHHeM Ha KPHUJIbA KBajgpaTHEE, Ie

a
'E-=1..

e \
( =2)

F ysenuunpaerca B 1,16, 1. e. moutu mHacroasko ke (1/g). U3 aroro caenyer,

9TO MPOOJITOBATOCTh KPHIJILER BHITOJHO YBEJIWYHBATH TOJIHKO O4GHH YMEpPEH-

HO, pasa B 2 — He Goxee,

N3z ypaBrenns (1) He coBceM sICHO BHAHH Te GIaroNpUATHEE OCHOBAHMA,
KOTOpHE MBI IDHHAMAaeM I HallMX PAacdIeTOB O ONTHUHENOZOOHLIX JeTaTeJbHEIX
mamuHax. [losToMy cumrTalo He JHITHMM TPHBECTH TYT APYTHe GOPMYIEH, 1O
CYINECTBY TOMJECTBEHHBEIE C IPHBEJEHHBIMH, KOTODBIE COCTABIAIOT UX CJe-
CTBHE, HJIH YacTHHI cay4aii.

Bor ypaBremme *:

F=*ﬁ.vi{1+ uy5 _ E}
? 2VE(7+2§‘ ( n) ' (32)

rge Vy ecTh HOpManbHAs CKOPOCTh MaXaHHMA INIACTHHKN; 5TO ABHKEHHE Iep-
NeHIUKYIAPHO K CAMOM MOBEPXHOCTH KpHila; Vp €cTh CKROPOCTH MapalllelbHas
HIA CKOPOCTh NOCTYmATEAbHAA N0 HANPABJIEHHIO CAMOH NIOCKOCTH KPHIIA.
Ecan cropocts mocrynareasnas orcyrersyer (V, = 0), To maBienme Ha KpHI-
10 obpamaerca [B]

IIpu mpopoaroBaTocTd B 2

) Sd
F=5 .y (4)

Orciona BHIHO, 9TO MHOKUTENH B CROOKax (ypas[emme] 3;).

( A ]/2: (V
{[1 i 2.V x (7+2§ . F":)} ©)

TOKABHBAET, BO CKOJIBKO Pa3 JaBleHHe, Giaromaps NOCTyIAaTelIbHOMY NBHAe-
muio (V,) Ha miacTHHKY (HJIM KpPHUIO), YBEIHYHBAETCA CPABHUTENBLHO C TeM

* CM. Tam jxe [Popmymer] (13) m (22).
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naBiaennem (4), Korja mocTymaTelbHOE JBH:KEHHE oTCyTcTByeT. IIpm mpomoi-
roBarocTn, Hanp [umep], paBHO# ABYM

(5-2)
MHOKHTENE (D) oGpamaerca [B]
{1 +0,75 (‘{,ﬁ)} G

M3 9ero cleayer, uTo jaBleHue F upeashvaiiHo GHCTPO yBelHYHBaeTcA (BCle-
CTBHE HHEDOUH BO3AYIOHOM IOJOCH, OO KOTOPOH OHCTPO OGE/KUT KPELIO) ¢
YCKOpEHHEM MOCTyHaTeldpHOTro jBM;keHHsa miaactmakn. [Ipmeemem mpmmep:
NyCTh, CTOA HEMOABMKHO, A Maxal KPHIAbAME co cropocThio 10 cMm B 1 ceryH-
Iy; OT 9TOT0 NOJY4YaeTcsa Ha HUX H3BECTHOE JAaBIeHHEe BO3AyXa; Temephb, IOJO-
FKHM, 9TO, Maxasd KpPHIbAME, Kak NTHOA, 4 B TO 3Ke Bpema Oely Bmepen co
ckopocteio 10 M B cexynay (1000 cm [B cex]); Torga mocrymarenbHas CKOpOCTE
Vp 6yner 6oasme ckopoctn maxauua B 100 pas (Vp: Vi = 100); u aToro gocra-
TOYHO, 4TOOH [aBleHHe HA KpbUIbg, mo ¢dopm[ymne] (6), Beapocao B 77 pas.

dro au He GraronpuATHEE yciaoBua uiaa moidera?! Muosurens (6) moxassi-
BAeT, YTO II0 Mepe YCKOPEHHA Moero Gera BO3AyX Kak OBl IyCTeeT, IPeBpamasnch,
IO-BUAMMOMY, B Maccy Bce Goiiee u Goxee muotayw. B npegene, T. e. mpu Gec-
KOHEYHOH TOCTymaTedbHOH CKROPOCTH, JIETKUH Ta3 KaK OBl OpeBpamiaeTca O
JIeTaTeIbHEX CHAPAJOB B CQBEPIIEHHO HENOBM/KHHI, IPAMOH H MOPa3ATEIbHO
CKONB3KUI cTalbHOM NyTh. Eciu mpene6peub TpeHHEM KpPEIBEB O BO3AYX
(Dpyroro cOnpoTHBIEHHS BCTPEYHOMY BO3JIYXY OHH He IPEACTABIAIT, OYyAy-
9, TEOPETHIECKH, GECKOHEYHO TOHKH M IVIOCKHM) M CONPOTHBIEGHUEM IOCTe[-
HEro MOeMy Tely HH CHapAAYy, TO HHYTO He MOMEIaao OB eMy JBUraThCA BIle-
pef ¢ MpPOHM3BOIBHO GOJBIIOI0 CKOPOCTHIO, MpHYeM paboTa TaKOTO JBHMREHHA,
B Ipejielle, CTAHOBUTCA HYJeM: IpoINe CKa3aTh, 0UeHb OEICTPOe Iepe/BHKEeHHe
om0 BO3AYXY OBJIO GRl caMBIM YAOGHHIM H JEHIEBHIM CPEACTBOM COOOINEHHA.

ITosropio eme, uro ypasH[enue] (1), xoTopoe mocay:xuT Ga3UCOM HJIA Ha-
X BHYUCICHANR YCIOBWIl IOJIETa, €CTh TOJABKO YacTHHIA clydail ypasH [eHus]
(3,), maBmero HaM CTOIb OGOJbCTHTENbHEIE peayabrarel. lIpeoGpasys asTo
ypasH[exme] (3;), MOKeM IONYYHTH COBEPIIEHHO Te ’Ke OJArONPHATHEIE BHI-
BOJIBL.

ITocne 3T0r0 MaTeHBKOTO OTCTYIIEHUA GyAeM CHOBA HPOJOIIKATh HAII Iy T
K COCTaBIEHHI0 (HOPMYJ, ONpPEeNAIIHX 3aKOHBI W ycaoBHs moiera. OpgHa
W3 BaKHEHINX 3a7a9 — y3HATh DHEPTUI0 MOTODOB, IPH KOTOpOil cHAPAN M3-
BECTHOI0 Beca U ycTpolicTsa HocuTca B Bosgyxe. Ouesmuuo, sec (Py) Taxoro
cHapaga (pur. 2), npH ero paBHOMEPHOM H IOPH30HTAABHOM IMOCTYNATEIBHOM
JBHJKeHNH, OJ/KeH OBITh PaBeH cyMMe JaBleHHil Ha o6a Kpsuia (pur. 2), T. e.

2F, — Py (7)
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ann npuOINBATEeNBHO, KOTZa yrol (i) Mmadn,
2F = Py. 8)

Ho Bec (Py) Bozaymmoro kopabs claraercsa M3 MHOTHX BEJIHYHH, HMEHHO:
Bec KphbeB (2P;); Bec Kophyca cHapsama H ero 060I0ukm (P.); Bec maccami-
poB (P,); Bec asurareneii (P,), KOTODHIi pasiaraercd Ha JBa CIaraeMbIX:
mepBoe (P;) mper Ha mpefgoXpaHeHHe CHapAja OT NajeHHA, T. e. Ha GOphOy
¢ TAMecThio, BTOpoe (P;) — Ha OfoNIeHNe TPEeHHA H CONPOTHBIEHHA BO3AYXA;
TaK, 4TO HMEeM

m = Py + Py; (9)

nainee — Bec GemsuHA (Pp) MIM gApyroro TOmIMBA, MHATE CKAa3aTh, BEC MaTe-
PHATBHOrO 3amaca MOTEHIHAIBHON BHEPTUU IJIA BHAEIEHHA €e, OPH MOCPe-
CTBe MOTOPOB, IO Mepe HajOoGHOCTH; HaKOHeI eme 0coOHi rpys (P) — Bec
MEJKHX aKCeCcyapoB CHapsja M pPaBHBIX HeNpEeXBHACHHEX BeIIeH.

Urax, momywmm:

Py—2P, 4+ Py+P,+P+P,+P, + P, (10)

Xora geuratens H oauH (9), HO OH MEHICIEHHO paz[elsdeIca Ha JBa; IepPBHI
(P,) mpensarcTByeT cHapAQy OmycKarbcg, BTOpoil (P,), pacceras OKpy:Kalo-
mylo cpefy, IpoJaraer Jopory.
Paspensaa ofe wacTm DpefEAymero ypaBHeHHA Ha BeC BCeT0 CHapsa
{Pv), momyumm:
2P, P, , P, P P, P, P
1:PV+F;+F;+1TV+§;+TV+T° (11)

IlonaTHO, KamOoe W3 OTHONIEHWE BTOPOIl YacTH 3TOTO YpaBH[eHHsA| MEHb-
me eAMHUNLI;, Mbl HazoBeM ux Koapdunmuenrtamm (C) — xpmumes (C,), Kop-
myca (C.), maccammpos (C,), rpysa (C), mBurarexeir (C, u C,) m Tomansa
{Cp); TaK 9TO HaNHIIEM:

1=2C,+ Ce+Cp+C+C,+Cy + Cy, (12)
raoe.
P
C,= =% 13
= (13)
Co= 32 (14)
P
Cp ==L 15
»=7 (15)
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= 525 (16)
Cy + Cy = Cyp; (17)
C, = ,‘?;;; (18)
Py
Co= 52 (19)
P
Cs =},_i. (20)

Boo6pasus B BosgymHOM KopaGme mBa asuratens, obGosmaumM cmay [4]
nepsoro wepes Iy, cmay Broporo — depes I'p m o0uIyI0 HX CHIY — dYepes
T, Torma

Ty Ty=Tn. (21)

Ilpusens B ABUKEHHWe BHHTH, OHH HPOUBBOJAT W TOPH3OHTANBHYI0 TATY f
JBYX COPTOB: f, He fjaer cHApAXYy NajfaTh, a f,— Of0JIeBaeT HHEPIUIO BO3yXa
H eT0 TpeHHE 0 KPHIIBA M Kopuyc cHapafa (pur. 2). Bemwauna tarm Broporo
pOfla HCRIIOTHTENIHHO 3aBHCHT OT CKOPOCTH CHApPAAa, ero yCTPOHCTBa H BeJH-
YMHEl TOBEPXHOCTH KPHIBEB; TATA ke 1-To pojga — OT Beca KOpablId W OT Ha-
KJI0Ha (i) KPHIIBeB K TOPHBOHTY (dur. 2); KOHETHO,

f=h+fa (22)
Vmes moka B BHAy Tary 1-ro poma m paccMarpmBas uepT. 2, Haigem:
fi = 2F .sini, (23)

T. €. BHpaKeHHe IJA TATM HePBOT0 COPTA, OPH YCIOBHH HOCTOAHHOH CKOpO-
CTH CHapAja M HEHM3MEHHO BEICOTH €ro HajJ yPOBHEM MOPSH.
Ecam yrox i maux, To, mo ypasu[enuio] (8), BMecro mociegnero ypass [enus]
(23), momyaum:
f1 = 2Py -sini. (24)
C gpyroii cTOpPOHEH:
1V = TyCi; (25)

snech Cn, wam kospdunuenT BHHTA, MOKa3HBaeT, Kakasd TacTh MOJHONR CHIILI
nasurarens 1-ro poga (T';) yrunusmpyercsa, 6raromaps ymoTpe6aeHHI0 rpedae-
BOro BHHTA (k) H BechbMa WOJBHKHOM BOBAYIIHONM Omophl. 3amerum, aro Cj
TeM OJIM;Ke K eJHHMIE, JeM NOBePXHOCTH BHHTA (OJbINe; BIPOYEM, BCIEICTBHE
TPEHHA BHHTOBHIX JonacTeil o cpeay, C, He npesmmaer 3/,. Ilocnegrum ypas-
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[memment] MuI BEpaskaeM cekyHaayl0 pabory tarm 1-ro poma (f,) npu ropuszon-
TaJbHOIl CKOPOCTH CHapAma, pasHOi V.
Bripamas eme, uro cuaa moropa (7;) .mpomopmuoHanbHA ero Becy (P;)
n sHepruu (E), Hanmmem:
T,=E-P; (26)

saepruda (E) ects paGoTa, BEAeNsAeMasA eNHAIEI0 Beca MOTOPA B eAHHHUIY Bpe-
MEHHU, UJIM 9aCTHOE OT JeJeHHA CHIB MOTOpa (BMecTe ¢ TeHepaTOPOM ero, Hamp-
[amep], mapoBuKOM — y mapOBHIX JBHTaTeNei) Ha BeC €ro.

W3 Tpex mocaepuux ypaBHeHHH W ypaBH[emus] (18), BmkiIIOUas mocaemo-
BateapHo fy, Ty m Py, monygaum:

V-sini = Cy-E-C. (27)
ITonaras B ypaBmenun (3)
F=ly
= T 2

cormacuo ypasH [enu] (8) u BrikI09as 3aTéM, MOCPEJCTBOM HTOTO YPaBHEHA,
sin i u3 mocienueir Gopmyasr (27), momyanmm
P
E = v . (28)
msvclf(i;.) .C,

Idra dopMynTa comepsKHUT BeIpaskeHHe dsHeprum [F, moTpeGHON OT JBHTaTe-
Jell IeTaTeJbHOTO CHAPAA JJA MOAePHKaHUsg ero B BO3JyXe Ha OJHOI BHICOTE
¥ mpH nocrynareilpHoi ckopoct V. Ecim ara ckopocTh CHapsama HeBelHKa,
Hanp[umep],He mpeBHIIaeT CKOPOCTH NTHI[ — H KPBLIbA €ro Takie He 0COGeH-
HO BEJIMKH, a CTAJ0 OHITH M TpPeHHE UX O BCTPEUHHIl BO3AYyX, — TO paGoToif
(T,) Broporo gBHraTelsi, KaK BEJNIHHOI CPABHHTENLHO HEeGONBIION, MOKHO
npeHebpeub, W TOTJa MOJHYIH cuily psurarenei (T,) yaHaeM IO ypaBHEHHAM
(18) m (26); EMeHHO, TOMYYHM:

T,=T,= EC,Py. (29)

Jueprusa (E) moropos, HeoOGXomuMas [jid JeTaHHHA, BOOGIE, TPOMAJHO-
HeOORYHA, H IOTOMY pazfepeM, NpH KaKHX YCIOBHAX OHA MMeeT HaHMEHBLITYIO
peamuuny. Vs ypasu[enuna] (26) sugHo, aTO

30. Oueprua (F) peurareneir o6paTHO NMPONOPHHOHATbHA MOCTYIATEALHOI
cropoct (V) cmapana, T. . 9eM GOJbIne ero CKOPOCTh, TeM MEHbIIe DPHEPTHA; OT-
cIojia clIefyeT, UTO HY:KHO NPHIABATH CHAPAAY BO3MOMKHO OCTPYIO H NIIAaBHYIO
dopmy (kary nTun u pei6) U He JaBaTh KPHIIbIM 0O9eHb GOJBIIHX pa3MEPOB, ITO0H
He YBeIHYABATH YPEe3MEPHO TPEHHUA i CONPOTHBJICHIA CPEMIsl; Jakee, Hafo OTAe-
JTUTH BO3MOKHO GOIpIIyIo 9acTh (C,) MOTHOI mogbeMHOI ciisl cHapaza (1) n na
JIBUTaTeJb APYTOTO POJia, 11a3HAUYeHHOr0 I pacceuenus so3nyxa. Dopmyiia (28)

44



[O/[TBEPKTaeT yiKe BHCKa3aHAEIe HAMH OTYaCTH MBICIIM O BO30YK/{aeMbIX Ha IIep-
BHIX TTOPaXx MeYTaHHWAX O JeTKOCTH JeTaHuA. B camom fgeie, 0HA NOKa3kBaeT,
4TO IIPH O0YeHb 0OJBINOH CKOPOCTH IOCTyHATEIbHOTo ABM:KeHHA cHapsama (V),
sueprug E, a cramo 6wtk u paGora ero asurareneil (ypass[erne] 29), apesnui-
yaifHo MaJjla; NpH 0eCKOHEYHOI FOPH30HTANBHON CKOPOCTH, OHA — HYJhb, T. €.
BOBAYX NpEACTABAAET NIA KPHJIBEB OMODY COBEPINEHHO HEMOMBIIKHYIO, KAaK,
nanp [umepl, emesHomoposkHEIe penbchl. TpyH ke pacceuyeHHs BO3AyXa Ma-
JEeHbKHM H OCTPEIM CHAPANOM HaM KaykeTca TakuM nycramanMm! Iopmson-
TaJTbHAA CKOPOCTH IpeJCTaBIAeTCA HalleMy BOOGpaKeHHI0 UyTh He Gecmpe-
pensHOi! Taxkum oGpasoM, m pabGora NeTaHHA HEBOJBHO NPHPABHHBAETCH
I IBH/EHHI0O CHapAla IO TBEpPAOMY H 09€Hb I‘JTaJIROMy TPYHTY.

Crenytomuit Baxxuuiii BeiBog u3 ypasH[ennsa] (28) cocrour B TOM, uTO

31. dueprus E mpsamo mpomopuuoHajdbHa oTHOmeHHO Py : S, T, €, orTHOIIe-
HHI0 Beca CHAPAJA K IOMALHU ero KpHJIa; TaK 4To, eClIW BeC cHapAma Oymer
B03pacTaTh NPONOPIHOHATEHO BO3PACTAHHIO MJIOMAMH KPHIIBEB, TO DHEPTHS
He morpebyercsa Goabimas, Hopoue, sHeprua He 3aBHCHT OT MAacchl CHapfna,
€CIH TONBKO HOBEPXHOCTH KpHLUTBEB Oy[eT OpPONOPIUOHATBHA €ro Becy.
Beixogur, mo-BHEMMOMY, 9TO BCE PABHO — BHICTPOHUTH JETATEIHHYI0 MAaNIH-
HY JJIS TOJ’beMa OHOTO YeMOBEKA HIH THCAYM uX., Korja ME TO3HAKOMHMCS
€ TeopHell KpHJIbLEB, TO YBHGHM, 9TO TaKoe OGOJBLCTHTENBHOE 3aKIIUCHHE
CTPAIIHO OrPAHHYEHO, '

Jlanee m3 dopmyssl BHEHO:

32. Jmeprus [ o6parua (6] naomamu xpeurbes, IloaToMy, B maBecTHol cTe-
fIeHH, IOJIe3HO OTJeNHTh BOBMOMKHO (olbmuil KoaddunmenT Ha KpHIba (Cg).

33. Dmeprus obGpaTHA NIOTHOCTH BO3NYMHON cpepsl (d), T. €. B BEHCOTaXx
dHeprusa, morpe6Has OT MOTOPOB AaBHAIMOHHHIX JETATEAbHHX HpPHOGOPOB,
Qoxblre, )
- 34. Omeprusa E o6patHa Becy MamuH HIn Koadpdumuenty ux C,. 3pagur,
<eM GOJBIULYIO YaCTh MOJHON MOABEMHOH CUJIEL MBI OT/IeIHM HA ABHUraTelb, TEM
MEHbIIe MOKeT OBITH ero DHepruA.

35. Dmeprus o6parHa q)ynxnnnf(g—) (cm. ypasulemme] 2). Ita PyHKmuUs
b

B 3 /5. Ho mpomoarosaroe KphJI0, IPH OXHOH W TOIf jKe MIOMIagl, TAKeIee

KBaJ[paTHOTO, ¥ IOTOMY, IPHHUMAsA B cooOpaKeHHe eme JPyTrHe YCIOBHA, HA

a
IpaKTHKe MOKeM IPUHATL OTHOmeHMe ;- He Gombmuym 2. IIpum aToM

(3)=1@=076:g,

f(1)=0,66:g,

7. e. TOIBKO HA 1/ — 1/; menbime,

a
IpogoaroepaTocTu (——) KpBlJIBEB HMEeT MAKCHMYM IPH N POJOJTOBATOCTH KPBLIa

IIpH KBajgpare e

45



Bce mpuBopgmMbie BHIBOJH, KOHEYHO, TOABKO NpHOIMauTensHH. [leiicTBu-
TeAbHO, pasGupaeMbie BeIWIAHH €I HAXOMATCA B 3aBHCHMOCTH APYT OT ApPYy-
ra. Tax, manp [mmep], Korma cHapax mogsIMaeTcsA B paspesKeHHBIE CIOH aTMOC-
depsr, sHeprusa moiskHA BO3pacTath (33); HO CKOPOCTH CHAPAJA B PasperKeH-
HOIl cpejle YBeJWYUTCA BCIEMCTBHE yYMEHBIIEHHA CONDOTHBIEHHS €e, W I0-
ToMy sHeprus (28), or 3Tol mpHYMHEI, MOKeT ocaabHyTh. Takike — mera-
TeJAbHBIE CHAPANH GOJBIINX PasMepPOB CPABHUTEIBHO JIerde pPacceKaloT BO3-
AyX H IOTOMY HMeKT GOJNBIIYI0 MOCTYIATEABHYI CKOPOCTEH V, BCIENCTBIC de-
ro ameprus asurareneii (mo yplasmenmo] 28) ymenpmaercs.

Wrak, MB gOCTATOYHO ACHO BHAHM, 9TO BOIpOC 00 OIpeJeeHHH 3HEPTHH
aBMANMOHHOTO NMpUGOpPA U 3aKOHOB €r0 JEeTAHHA — BONPOC BECHMA CIOMKHBIH U
Tpebyer eme MHoro paGorsr. [Toka ke MBI ToNBKO Ipy60 HAIyUalAW MOUBY H,
HMes 0 Heli yse HeKoTopoe MOHATHE, CMejee JBHHEMCA BIepe.

1v
TEOPHS KPEIIOCTH KPBIJIBEB ABHAIIHOHHOI'O IIPHBOPA

@opMy KpPBLIA ¥ €50 [0 0KeHIe OTHOCHTETHHO KOpIyca (¢) CHAPAZa MbL 101~
MHBl KONUPOBATH ¢ HTHI. IloKa, [ia mpoCTOTE BEIYHCIEHHMIT, IO OHM, ITO IO~
BEDXHOCTHh KpHIIA HMeeT NpAMOYToibHYI ($opMy, FOPH30OHTAIBHOE MOJOME-
HHMe W JJIHHHAS CTOPOHA KpHIa (a) HOpMaJbHA K IIPOAOJBHOE OCH KopImyca.

IIpenmomnaras, 9T0 KPHUJIO YCTPOEHO W3 PAaBHONJIOTHOIO MaTepHala, Haii-
neM clenylomee yCJAOBHE PABHOI'O CONPOTHBIEHHUA €T0 H3JIOMY:

35[17. Tommmua h Kakoid-HMGYJb YacCTH KphiIa HPAMO HPONOPIHOHATLHA
yhoajeHUI0 ee OT TOHKHX KOHINEBHIX JacTeil Kphiua,

JloxassIBaTh 3Ty TEOPEeMY ME CUHTaeM H3JIULIHAM. Kpsuto, ycrpoernoe no
aTOMy 3aKOHY, Pajll 3KOHOMAN €ro Beca, MMeeT TaKoe IONePeYHoe ceueHUe
(pur. 3), mnu, BepHee, Taroe (pur. 4).

————
- =~

,/ ‘\\
{ 3
1 Kopnye '
\ J Kpoino
\, /
\\\h - /
Our. 3

3ameTuM, 9T0 mpH BHBOJE TpeARIyIIell Teopemsl npeneGperaerca cob-
CTBEHHBIM BECOM KpHUIA, KAK BEJMYHHOI0 CPABHHTENBHO HEGOIBIION MO
OTHOINEHMIO K JaBIeHHI0, KOTOPOMY TojBepraercs Kpslao (yp[asHemme] 8).
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ConpoTHBJIeHHE H3JI0OMY Yy MeCTa €ro MPHKPEIIEHHA, IJie OHO MMeeT TOJ-
muny k, BRIpajkaeTcsa, NpH AeHCTBHN CHIB HA CPEJHION 4acTh Kphia (HIH Ha
IeHTp BO3AYITHOTO JaBJeHHsA BCTPETHOTO IOTOKA):

lh? K lh*.K.D
sz (GriD)-D wm o (36)
dopMyTy BTy TaKiKe, HO €e BIEMEHTAPHOCTH, OKA3HBATH He OyAy; U3 Hee
AICHO, YTO CONPOTHBJIEHHE WBJIOMY KphUIA UpOImOpHHOHANBHO mupuue (I)
ero, Ksajgpary Toauiuns (4%), KPemocTH BeIecTBa KPHIIA B YILIOTHEHWUIO (T)")
1

ero (D, ects HaTypaTbHAA IIOTHOCTH BemecTBa, ) — cpegHAA IIOTHOCTH TO-
ro ke BelieCTBAa, IOABEPIHYTOTO MCKYCCTBEHHO CHKATHIO WJIH Pa3pPerKeHuIo;

9TO MBI cefiuac BHISICHEM); fajiee, CONPOTHBJIEHME H3JIOMYy KphuIa oOpaTHO
IPONOPHHOHANBHO KeJaeMoll IPOIHOCTH (m) eTo, AJA 9ero Koa(pHUIUeHT pas-
peiBa (K) ymempmaerca B (m) pas, u gaume (L) Kpbuaa,

BriGepem caMHil gyuwmmit Matepuax, Haup[umep] cramp maormoctm (D)
u kpemoctu (K); roadpunmmerT paspeiBa s aygmux copros ee (K) me Gomee
100 kr ma KB, MM ceuenns. Eciau cienaTh u3 Hee CILIONIHOE KPHLIO, TO BEC eT0
GyneT BeJWK, a COMPOTHUBJIEHHE M3IOMY odeHb Maio, Hak me 6pTh? Ecau b
MHEI MOIVIE Pa3pesKaTh BEeIEeCTBO IO IPOH3BOJY, IPONOPIHOHAILHO YMeHBIIAA
ero CONpoTHBJEHUE Pa3pHBY, TO BeC TAKOI0 MAaJOIIOTHOTO KpHIa OHJI 6H
MeHbINe, 4 KPemocTh GoJbme. JTO clefyeT U3 mociaegHed GOpMyJs; B caMoM
melle, OCTaBIAA DOBEPXHOCTH KPHJIa HeM3MEHHOH TaK ke, KaK H ero Bec, HO
paspesxad MaTepHaJ BJBOE, IOJYIHM BO3MOKHOCTE TONIMUHY ero (k) yBeaudursh
TaK:Ke BABOE, 0TYET0 CONPOTUBIEHNE U3JIOMY 10 OoPMYJIe YBeIHIUTCA B 4 pasa;
OT yMeHBbIIeHHA ke MIoTHOCTH (D) oHO yMewbpmaeTcs TOABKO B 2 pasa, Tak
qro, B 06ImeM, CONPOTHBIEHHE H3I0My Bo3dpacraeT Bjsoe. Ha mepBslil Bariaf
usMeHeHHe ILToTHOCTH (D) BemecTBa, mo Kpaligell Mepe B IIHPOKHX Ipegelax
KayKeTCA COBEpIMEHHO HEMEICIMMEIM, H [JefiCTBHTeNBHO, NJIOTHOCTH CTAJH,
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mocpejcTBOM ee 0GpabOTKH, MOMKHO M3MEHHTH TOJBKO Tpe3BHUANHO MaJto,
Ee Gonee smaumTenbHO MOMHO YMEHBIIUTH NPH CIJIABIEHHH €€ C JPYyTHMH
MaJOIJIOTHRIMH MarepuaiaMu, Haup [HMep] amiomMmemeM, HO Bcero sToro He-
JOCTATOTHO,

Yuorpebum gpyroi mpmeM: H3MeHHM He (U3HIECKYI0 MIOTHOCTE, & CPEIHION
o0myI0 IIOTHOCTh KPBUIA, COCTABJAA €ro M3 ILIOTHBIX MEIKHX YacTedl ¢ BO3-
MORHO GOJBIDUMM IIPOMEKYTKaMH Me:xny HEMH, Ecam 6n Mer, naop[mvepl,
YCTDOMIH KpPHLIBA W3 IMOJHX METANINIeCKHX TPYOOK, MOKDHTHX obmeil 1mo-
BEPXHOCTHIO, TO CPeAHAA ILIOTHOCTH TAKHX KDHUIbEB GEIA GH rOpasno MeHbIIe
INIOTHOCTH CTaJaH, EGTB MHO{EeCTBO caoco60B YMeHbIIATH cpe,rmmro njaor- -
HOCTH CTPOUTENHHHX MaTePHANOB, KOTOPHMH H HONB3YITCA JIOAH HAa Ipak-
Tuke, Ilpupona raxixe sTuM He mpeHeGperaer; TaK, KOCTH MHOTHX RHBOTHHBIX
HIM OyCTH (T, €. HAOAHEHL BO3YXOM, KaK ¥y ITHI), HIK COCTABIEHH U3 MHO-
JKECTBA NePEeKPemUBAIUXCA MEKIY C06010 MAT0YeK WIH MIACTHHOK, IOKpPHI-
THIX O0HIeI0 KOCTAHOI0 IIOBEPXHOCTHIO (Yepen ueloBeKa i apyr[nx] sxuBoTHLIX,
TOJNOBKU KPYOHHX PYTHHX H HOKHBIX Kocteil). Hamm Gonbmmue MocTH B pas-
HEIE THTAHTCKHE COOPYHKeHIA HOBEIHIIero BPEeMEeHH TaK/Ke COCTABIEHH H3 IIeJI0-
ro nabupuHTa 6alOK M NepeKJafHH, XOTA H He BCerja IOKPHTHX oO6meit
moBepxHocThi0. Ecau TakoBol0 MOKPEITE, Hanp [uMep], Gammio Difensa, kak aex-
JIOM, W pasfeauTh Maccy OamHE Ha 00DheM, BAKpPHITHIH YeXJI0M, TO MOJIYIHM
CPeIHION TIOTHOCTH OallHM, AHAJOIMYHYI IIOTHOCTH KpLLIBEB, 0 KOTOpOMH
A Temeph TOIKYIO.

B 36 K
dopmyie (36) BaxHO OTHONIEHHE D, T- © KDpemocTh BellecTsa, MPHX0-

aAmasaca Ha equuuny ero mwrorHoctn D). Ecaum Mu Bo3bMeM pimHHEE paxg
BEIEeCTB, YIOTPeGIAeMHX B MHIYCTPUHU, U OyIeM ONpeAelsATh JJsi HUX OTHO-

K o
meHue o TO He HaygeM BRITOJHee 1 Kpellye COJABOB AJNIOMHHHA (I{Oﬁa.ﬂbT,
- 1

HHKeJb M ApyTrHe AOpOTHe W MaXoymoTpeGuTeNbHEIE MaTepHAJkl s He UMeH B
Buay). He Bxoga B Texmmdeckue mofpoGHOCTH 3THX CIIABOB, GepeM UX AiA
HAITHX KPHJBeB H OCTABIAEM 3a C000K CIOCOOHOCTh YMEHBINATh CPEAHION
m10THOCTD (D) mpousBOAbHO, IPHYEM JOMYCTAM, ITO HPOYHOE COIPOTHBIEHNE

K
paspHBY (}?{) BEIeCTBA YMEHBIIAETCA IPONOPIHOHAJIBHO YMEHBIIEHUIO TJII0T-
Dy
mocTH, OHA YMEHBIIAETCH B —5- Pas, mosemy B dopmyny (36) m BXomuT MHO-

D
JHHTeJb 'Dl—.

YMeHbIIEHNA DIOTHOCTH HA NPAKTUKE AOCTHTAKT TOJLKO 4pesBhvaiiHo Hc-
KYCHBIM IIOCTPOEHHEM «pHIXJO0il Macck», ITO gedo ocoleHHO TPYHHO, Korga
9JIEMEHTHL ee JOJKHEI OBTh, IO MAJOCTH caMoil MacChl, o9eHb MeJaKku, TaKoBLI
RPBIJIBH cHapAana. HeBHa‘IHTeHBHOG H3MeHeHHe NJAOTHOCTH, KOHEYHO, HE XHT-
POCTh, HO HeJerko paspemutsb BemecTeo B 100—1000 pas.

BesonacHoe compoTHBiIeHNe H3JIOMYy Kpblia AOJIKHO ObITH pPAaBHO jaBle-
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amo (F) Ha Hero BCTPEYHOr0 BO3JYIIHOIO MOTOKA, T. €. IOJOBHHE Beca CHaps-
ma (Py). Urak, na ocmoBaumu (36), mammmien:

Ih2. KD Py
3fm-D, 2 ° (37)

Bec mpmma (P,), kak TpeyroaspHOil mpmaMbl (Qur. 3), 09eBMAHO, PaBeH:
P, =1, LIhD. (38)

fl roBopma, 9ro Hambosee BHITOJHOEe OTHOmMEHHE MJIHHH (L) KphlIa K ero
mupuHe (/) He IpeBHMAaeT ABYX

R
TTosToMy mMmeeM eme ypaBHEHHE:
L =2l (39)
Uckmouas (L) ma3 psyx mocaepnmx ypapmemmit [(37) u (38)], maiimem:
’;if—g — Py. (40)
P, = I?hD. (41)

Ucrmogas temepp u3 (40) tTonmuuy h kpeima mocpenctsoM (41) m ompe-
IenAdg Bec KpHaIa Pg, moxydmm:

p.=2) 22 pybm. 42)

W3 popmyns 370l BUIHO, 9TO BeC KpHuIa (P,), IpA OHOM H TOM JKe Bece
cuapsana (Py), IpAMO IpomopmHoHANeH [*, T. e. miIomamu KpbLia.

§ = Ll unu, no ypasu[exno] (39), § = 2% (43)

Taxke BHEHO, 9TO BeC ero o0paTeH KBaJPaTHOMY KOPHIO H3 KPEIOCTH Be-
IecTBa (%) u npamo mpomopn [nonanen] ksangp [arHolMy kopmio u3 cpenuei
IUIOTHOCTH pHIXJ0# Maccsl Kpwuibes (D), miam oGpatHo mpomopi [umoHaneH]
kBajplaTHOMY ] KopHI0 3 paspemenna (%) JaHHOrO MaTepHala, Hamp [1Mep]

CTall|m, aJIOMHHHAA H T, II.
Crado GBITH, 9eM PHIXJIee Mbl yCTpauBaeM KpHUIbA, TeM BeC HX, UIA OTHOT0 1
TOTO K€ CHapaga M OfHOM  Tol ke mromanH (I2) nx, memsme. Ho, pasymeercs,

4 K. 9. Inonkosckmit 49



h
eCTh Ipefell BTOMY paspeseHHI0: HMEHHO, [pobb o He pommHa GBITH

6mM3Ka K eJ[MHALE, HHade KPHILA 00paTATCA B mapooOpasHble MacCH M, Ipefi-
CTaBaAA, BO BPEMH OoCTyOoaTeJqIbHOIO JBHMHEHHA, 60.]'151]100 CONpPOTHBJIEHME
BCTPEeIHOMY BOBAYXY, OYAYT KpaillHe II0X0 HCHOJHATH CBOe HAa3HAYEHUME —
nepars cHapan B Bosgyxe. IIpHXoguT pajke B roJoBy, U He 0e3 OCHOBaHHSA,
HaNOJHATh UX PHXJYI0 MacCy BOZOPOILOM; TOTAA, MOKANYI, OKAKYTCA H3INII-
HHUMU ¥ BHYTDeHHHE TIePeropofKHN KpHJbEB, HO B TAKOM CIy4ae HAIl aBHAIMOH-
HEIE npubop mpeBpaifaeTcs yike B a’pocTar,

ITpeo6pasyem ypapu[enne] (42). Mu Bupeam (31), 9ro sHeprusa cHapsapa
ocTaercs HEM3MeHHOH, eCIH BeC er0 BO3PacTaeT NPONOPIHOHAIBHO HOBCPX-

4
HOCTH ero KpblJabeB, T. €. eClJIH OTHOIIeHHe = COXpaHAeTcA TIOCTOAH-
M (A). ITomomum
py, 4
= 4,
uau, Ha ocHoBaHHH (43),
P P.
v v
= = =4 (44)

Bmrnogasa, mocpefcTBOM 3TOTO YypapH[eHmsa], [? mz (42) m sarem, ns
Hero jke, P,, I Bec KpHIa, KOTODHI, mo YypasHeHumio (13), cocrasaser
Hexotopyo uacth (C,) Beca cHapsma (Py), Haipmem:

Co= (45)

46. Orcioma BumHO, 9T0 Kodddunuent (C,) Kpblia BO3PACTAET HIPONOPIHO-
HaJbHO KBAAPATHOMY KODHIO W3 MOJHOTO Beca  aBHAIMOHHOTO mpHGopa
(Py). IMoscuio ator BRBox: ofimafas ompemenenHoll HamboJbmeil sHeprHeH
E peurartemeil, mocTponmM pPAx JeTaTelNbHBIX CHApAAOB pAasHHEIX Macc. Bce
CHapANH Hamy GyAyT JeraTth, €CJau ILTOIMAjAb MX KpPHJIbEB OyIeT COoOTBeT-
crsoBaTh ux Becy (28 m 31). Ho nmpu »TOM cpaBHHTEIBHEI BeC KpPHLILEB

¢ e

14
Gyner Bospacrate Bce Gosee m Goiee, IO Mepe YBeJIHIEHHS CAMOTO CHApA-
ma. Hopoue —y mameHpKHX anmaparoB CPABHHTENBHBIA Bec KPBIIBEB MAad,
y GonBIMEX OH BeJIHK H TOTJIomaeT caMmulit cHapsan. Hanp[umep], ecan Bec
cHapAfa TOocJefoBaTeJbHO Bodpacraer B 4, 9, 16, 25, 36 pas, to cpasum-
TeJbHBII Bec HPBIIBEB 3THX CHﬂpHIl,OB ﬁy,ue'r IoCJqeoBATCIBHO BO3paCTaTh
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B 2, 3, 4, 5, 6 pas; aOcoXoTHHIl Xe BeC KPHIJIbEB BHPASUTCA UYHCIAME:
8P,, 27P,, 64P,, 125P,, 216P,, tme P, aGcomoTHHII Bec KpHIbEB
TIepBOTO HAWMEHBINEro CHapsAAa.

JdroT BHBOJ M3 ypaBH[eHHA] (4D) mpenmosaraeT HeH3MEeHHOIl CpeAHION0
nnotaocTs (D) Kpeieen. Ilpm m3MeHeHME ee OTHOCHTENIBHEIH Bec KpHIIa
(Cy) MosxeT ocraBaThesi MOCTOSTHHBIM. [[ad aTOoro Hy:kHO, 9TOOB TpOH3BE-
neane Py D, B ¢opmyme (45), coxpamnnoch memsMmeHHEIM (B). Ilomoskms

Py D =B, (47)
YBHIHAM, 49TO

48. Cpepuaa nmorHocTh (D) KpHIIBEB [OJNMHA YMEHBIIATHCA TMPOMOPIHO-
HaJIBHO yBeJHUYeHHI0 Beca cHapanga (Py); Torma orHocutenbusiii (G,) Bec Kpoiia
I GOJNBIMIMX M MajBlX aBHAIMOHHBEIX NMpHOOpPOB OyAeT OJHH U TOT iKe,

49, Tarum ob6pasom, TpebyeTca paspHXJIeHHe KPHIIBEB TeM GONBIIee, TeM
Goxdbie BeC CHapAna, KPHUIbA KOTOPOr'0, IPU UBBECTHON BeJINYHHE ero, MOJK-
HEI IIPEBPATHTHECA B KOMO0OOpasHble IJ0XO0 AeiicTByHINMe M HEBO3MOKHEIE Ha
TpaKTHKe MAaCCHI,

50. Urax, npm BozpacTaHWy Beca CHAPAMA OJHO W3 ABYX: WIN KPLUIbA IO~
IJIOmAT Bee 60MBmy0 ® 66abmyo gacts (Cg) €T0 MOJTHOro Beca, KOrja IJoT-
HOocTh (D) HMX He M3MeHAeTCA, — WM OHH NIpeBPAINAIOTCA B DHIXJYI0 Maccy,
He pacceKalnInyid BO3AYX N He HMCIOONHAKIIYIO CBOEro HA3HAYEHHA, KOTAa
nnorHocTh (D) MX MOKeT YMEHBOIATHCA NPOMOPHUOHAIBHO YBEeIHYEHHIO Beca
cHapsana,

U rom Apyroe moKasslBaeT, 4YTO pasMephbl JdeTaTelbHBRIX HpI{ﬁDpOB orpa-
HHYEeHBI.

51. C moMoImbi0 MOCHEJHIX ypaBHEHNMI MBI MOKeM NOJNyIHTh H Goiee ompe-
JleJIeHHEe BEIBOJIHI.

Brranenum pasmepd! B DUIomajb KpHJTa, CHEMAHHOTO W3 Jayuureil cramd.
B ypasu[emun] (12) momomum Bce Kod(hPUIHEHTH PaBHBIMH, KpOMe 3amac-
HOro Koddgunuenta (C), KOTOPHI, HOomyCcTHM, BABOE GOJBINE APYTHX, T. €.:

C=2C, nm 1=9C

a Tak KaK O MH U3 K03(OUIOUHEHTOB, HMeHHO NaccaRupckuii (C,), He MOKET GHITh
mespme 50 Kr (3 myga — Bec XyZOIABOTO dYeJOBEKAa HEOOJBUIIONO POCTa),
to u P, = 50 kr, a Py = 450 kr (27 Dy 10B); KpoMe TOr0, IOJOKUM B yPaBH [e-
muu] (42): D, =7; m = 5; K =700000 xr [ma ks. gu], wam 70 Kr za Ks.
MM ceueHusi; D = 7 (1. e. KpHUIO M3 CHOIOMHOH cramu, 6ea IyCTOT); TOT/&
BergucauM mupury () kpsura B 0,85 M, a cregosarensHo, gamey B 1,7 M. Ma-
nosato! Ho ma ¢opMyasr Mbl BHguM, 9T0 mupuHa () Kpblla TPOHOPIHOHAT -

“ 1
HA KODHIO YeTBEPTOIl CTeNeHH U3 -5 YMEHBIIEHHs INIOTHOCTH MaTepHala. ITo-
9TOMY, €CJIH Pa3peAnTh cpeaHIol niaorHocts (D) kpruna, sanp [umepl, B 16 pas,
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COCTABUB €ro H3 IOJHX TPYGOK, NepeKIaguH W ToMy IOf00HOro, TO MUPHHA
(1) kprna u armma (L) ero yseauuarcsa B 2 pasa

(¥ T6);

naomans ot 1,4 ke, M moitner go 5,8 ke, M. He 6ymer nu, ogHaKo, TAK0OE KPBLIO
gepecuyp «OyXJo», T. €. He IPHMeT JH OHO KoMooOpasHoro smya? Vs ypas-
Hlemusa] (41) maiimem:
h P
T=10D (52)

HJII BHIPasKeHHe 1A (IyXJIO0CTH» KPHIJIA, KOTOpPOe IIOKA3hkBaeT, KAKYlO 4acTh
cocrapiuser TommuHa (k) Kphma mo orHomeHHO K mupuue (I) ero. ITomaras
TYyT, COIJIacHO MOOCJIeAHHM YCIOBHAM H BBEYHCICHHAM:

P,=50 kr; =17 w D=
(6am3K0 K INTOTHOCTH CYXOTO €JOBOTO JepeBa), BHIYHCIHM:

R 1,
T=%

9T0 coBceM He «myXiao». Ecam OB elme YMeHBIIMIH CpPENHION INIOTHOCTD
(D) wprma B 16 pas (rakumx (QUaHYECKHX MAIOIIOTHHIX TeJ MB He BHAeM),
TO pas3MepH ero emie OB YBeIWYHJAHCH B 2 Ppasa, (IyXJOCTh jKe» BEIPa3H-
mach OBl Apo6BIO 1/pp; mIOmans Kpeiaa cocTaBmia OBl 23 KB. M.

(l=34wm L=68wu).

OTHOCHTENBHO «IYyXJIOCTHY (—?—) MOMeM TaTh H o0iime 3aKoHH. 13 ypas-
H[eHns] (42) HaiimeMm:
4
P K _
b=V wDPym; (53)
BHIKIIO9an Teleps [ ua Qopmyusr (52), momyumm:
4

h 27m3D3. P3
T:}/M : (54)

DK®P2

h
BHAYHT, (IIyXJOCTh» (T) KpHLIa 00paTHO IPOMOPHHOHANLHA KODHI® 9eTBEp-
TOlf cremeHH W3 cpejHeil ero muorHocTH (D).
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Onpepenrnm HamGompmylo BeaumdnHy [ m naomane S KpeiIa, Opexuoja-

h
raga HaHﬁOJIB]]IYI'O BO3MOMHYI0 PBIXIOCTH (_l) H IIPOYHOCTH MaTepHaJ’Ia. I[JIH
3TOr0 CHadYajia HCKJIOYMM H3 ypaBHeHHmH (52) m (54) P, mocpesctBoM ¢op-

MY JIBL
Py
C, = P, (13)

P
3aTeM u3 H3MeHEHHOTO (H4) y3HaeM OTHOIIEHHE TV, KOTOpOoe HCKIIO-

unM H3 yplaBHeHHs] (5H2); mocde Bcero ®TOro Haiimem:

et (8- G =

OTciofa BEAMM, 4TO paaMep [ KpEIa HPONOPHUOHAJEH €ro (IyXJIOCTH»
h #* K
(T) , KpemoeTn MaTepmalla B OOBIKHOBEHHOM TIJIOTHOM €ro BHje (—)

m
u xoadpdunmenty Kpena (C,).
Bce aTo mmeer mpepes, W mMOTOMY pasMephl KphUIa M ero mromans ()
yako orpanudensl. Ilomojxum, mamp|mmep]:

Elﬁ (myxaocTs); {% = 100 000; (56)

C,=1'y 1 m =25 (npouHocts); Ttorma seumcanm: [ =3,6 m; L=7,4 u;
S =2.1>=26,64 xB. M.

57. Wrax, kakoit OB MH HHM 3aTeAJH TPOMAjHHI aBHANMOHHHEIU mpubop,
BeCbMa COMHHTEJIBHO, 4YTOOB KpHUIBA €r0 MOIJIH IPeB30HTH NJIOmMAnb
54 k8. Ml7], Uro racaerca n0 aGcomorHOro Beca ux (P,), TO, TEOPETUIECKH,
OH IPOM3BOJBHO MAaX WIH BeJNHK, €CHIH OB TONBKO MATEPHIO MOKHO IIPOHB-
BOJBHO DACIIHPATH M YIJIOTHATH; YIUIOTHEHHWE, BIPOYeM, HE MOKeT Iepeii-
TH BeIWYWHEL Ham0ojiee OIOTHHX W KPeNKHX BemecTs (Hamp., CTaJH).
JeiictBurenpHO, ypaBH[eHne] (55) He comepskmt macc P,, Py u T. ;. m,
cramo OHTH Hanbonbmas BeamunmHEa [ Kpmia He BaBHCUT oT ero Beca (P,),
TaKk ke Kak U mirotHocTH (D).

58, IlocTpouM MEICIEHHO MHOKECTBO JI€TATENBHBIX MAOIMH CAMOI'O PasdHO-
o6pasHoro Beca (Py); Haubomsmuii pasmep ! Kpbeiia, mo gopmyne (95), He 3a-
BHCHT OT BecCa CHapHﬂ,a, H IOTOMY BCEM HM MEL npuagaguM RpLI.TIb}I OJHOro U TO-
ro yie pasmepa | m opMBI, XO0TA H pasHOH NJOTHOCTH, a IOTOMY H Beca. Bec
nx Oymer npomopn[uonasen] Becy cHapsga, a IJIOMAAbL COCTABHT 04 KB. M.

* DTHM moATBep:pmaeTcA BHBOX (49) m (50): «OyXJIOCTH» NPOMOPOHOHAJEHA Pa3Mepy
KpHIbeB [.
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58,. Torma, no ypasu[ennio] (28), moxem saraiounts: sHeprusa (E) gpura-
Teneir, morpedHAA JANA JTeTaHHA IOCPENCTBOM KpHJIbeB, IPH NPOYHX OfHHA-
KOBHIX YCIOBHAX, IpomopuHoHadbHa Becy (Py) cHapama. Ilpum stom BEBOZE
He MPUHEMMAETCA BO BHUMAHHE YPE3BHYAiiHO pasNmIHad NMOCTYNATEIbHAA CKO-
pocts (V) cHapaAmoB; B caMOM Jele, CKOPOCTh OONBIIMX TAeJBIX CHapSIOB
Oymer ropasgmo Goxblie W NMOTOMY 9Heprua He OymeT Tak OHICTPO BO3pacraTh
¢ BeCOM CHapsfa, Kak Mbl Hamam (58).

Suasg HauCOJBIIYIO IJIOMaAbL KPeUIbes (D4 KB. M) IJA BCAKOTO aBHAIHOH-
moro mpubopa, Ml Morau Obl, mo ypasH|ennio] (28), ompegenuTs B abGcouior-
Bylo Bennunny sHepruu (F) gpurateneil, Opu JaHHOM Bece CHApA#Aa H PasHHIX
ero KoagpduIueHTax; Ho B TOM-TO X MTyKa, 9T0 HaM HEHM3BECTHA ele BeJHINHA
HX, KaR M BeJIHYHHA IOCTYDATEeIbHOH CKopocTm mpumbopa.

H pemenuro aTux 3amav ME ceff9ac B IPHCTYOHM.

v

TOPU3OHTAJIBHAA IHOCTYIATEJbHAA CROPOCTh A3POIIJIAHA
1 BHEPTHA ET'0 MOTOPOB

Ws ypasulemual (28) caepyer: weMm OHICTpee IOCTYHATENbHOE JABMIKEHHe
JIeTaTeqBHOTO CHapfAga, TeM sneprus (F) ppurareneii mepsoro poja (mia moi-
nep:kaHHA CcHapAfa Ha Becy) MeHsmie, Ho mpum [gBW/KeHHH 2TOM, KpoMme
TOPH3OHTAIBHONH cJaramoileil gaBJeHHA BCTPEUYHOT0 BO3AyXa HA KpHLIO
(¢ur. 2), saTor caMbBlif BOSAYMHHH ITOTOK HPOM3BOJHT NaBIeHHE TAKXKe H Ha
KOpIyC CHApAfa M HA €ro KpHIIbA, OKA3HBAIOIHEe CONPOTHBIEHHE Cpene
IIOMIMO X HAKIOHA K ropuaoHTy, UTOOHI O/[0JIeTH 3Ty HOBYIO CYMMY [aBiie-
HE Ha KOPOyC H KPHUIbA, HYJKHA elle TATA BTOPOTO poja (f,) U elne JBUTaTeNH,
pORAAIHe TAKYID TATY.

M= Bugenn (ypasm[enme] 55), uTo guaA GONBIINX CHAPANAOB KpBHUIbA 06A-

. h
3aTeNTBHO JOBOJBHO «IIYXJIEI» (l_ me memee 1/5), 1. e. rommuna (k) ux cocras-

JAeT NOPAZOUHYIO YacTh MX MUpHHH (I) 1 gauusr (L); Tak 9T0 OHH HCHOEITHBA-
JOT IpH ABIKEHHH HE TOJBKO TpPeHHe 0 BO3AYyX, HO H COINpPOTHBIEHHE HHOTO
pojia, 3aBHCAINEE OT CTeNeHH MX «OyXJOCTH» W WHEPOHH BoamyXa. Haras
(IyXJIOCTHY A KPHLIBeB HauGoJee BHIOAHA M KaKad OTHOCHTeIBHAA X NI0-
mank HanboJee MpaKTHYHA — PeIIHTh MH He Gepemcsd,

IToppaskas neTarnuM CymecTBaM, MOKEM CKazaThb:

60. Kpburo me qoikHO OBITH 09EHB «IYXJO0» H BEJIHYUHA €ro MOBEPXHOCTH
He JON/KHA 09eHb OTIMIATHCA OT BEJIHIHHEI ITOBEPXHOCTH CaMOro KOpILyca
cHApAHA.

61. Ecan KpeuIba He 0Y€HB (IIYXJIBD)

h 1
T <3



H MOBEPXHOCTh MX paBHA IMOBEPXHOCTH KOpHyca, TO, 09eBMIHO, CONPOTHBIIE-
HITe UX BCTPEYHOMY BO3NYIIHOMY NOTOKY NPUGIHBUTEABHO PABHO COIPOTHBIIE-
HHUI0 KOPIyca — BO BCAKOM Ciydae, He Gosee mocaenmero. [lis mpoexrupye-
MBIX HAMM CHApA/OB MBI TaK U TOJO/RHM: ONpENeJTHM [aBJIeHHe Ha KOPHYC
U yBeJUYHM €ro B HeCKOIbKO pas (n + 1), coobpasHo ToMy, BO CKONBKO pas
IOJHOe CONPOTHBIEHHE KOpIycCa W KpHIIbEB 00Jee CONPOTHBICHHA OFHOIO
ropnyca (1). Tax, eciim mosepXHOCTH KpHLIBEE B 2 pasa (n) Gosee moBepxXHOCTH
Kopmoyca, TO MOJOXKHM, 9TO H CONPOTHBIIEHHE HX BO CTOJBKO JHe pas Gonbuie
COIPOTHBJIEHHA KOpIYyca; MONHOE jke comporusienue (n + 1) 6ymer B 3 pasa
Gouapme,

JlaBieHne Bogayxa Ha KPyTadylo IIomaab (paguyca r), IpH NpAMOJHHEI-
HOM M HOPMAJBHOM €€ JBIIKEHHH €O CKopocthio V, Gymer:
e (62)

e d ecTh WJIOTHOCTH BO3HyXa, g — yckopemme 3emnu (9,8 m[B cex?]), a
r — NONyNmONepeYHHNK CpeJHEr0 CeUeHHA CHapAma. JlaBieEme Ha KOpIIyC,
faaromaps ero nTHIENOA00HOI hopMe (TONBKO ele pasa B 3 ocTpee), B HECKOIb-
xo pas (U) memsme, geM caepyer mo (62); Tax aro omo Gyper paBHO:

Laudy (63)

saeck U ecTs yTunmsanma ¢GopMHE RopIyca.
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Ho compormeieHHe KpHIBEB elle yBeIHIUBAET 3T0 gaBiaeHue B (n 1)
pas, DOTOMY 9T0 IOBEPXHOCTH M CONPOTHBIEHHE OJJHHX KPEIJIbEB B 2 pa3 Golb-
me HOBerHOCTH " COHPOTHBJIBHI‘IH Kopoyca.

Wrax, monHoe maBleHme HA CHAPAN, HE 3aBHCHMOe OT HAKJIOHA KpHUIbEB,

HIH TATA BTOPOTO pojia (f,), paBHa

ridy? 1
fom D (64)

Pa6ora (7';) BToporo poma, copepmaeMad CHApPAAOM HOPH PACCEICHHM HM
BO3[yXa B EIUHHIYY BpeMeHH, BEIpa’kaercsa (GopMyJIoil:

[Ts] = 1oV (65)

Ho rark xax rpeGHeBO#dl BHHT He NIMeeT HENOABIGKHON ONOpH, Kak,
Hamp[uMmep], KoJjieca JOKOMOTHBA, TO 4YacTh IOJHOE paboTH pBHraTesnen
BrOporo popa (7';) OecmmogHo mpomajgaer W TONBKO OCTAJBHAA €e 9YAacTh,
[mponopnuonansHag kospdunuenty] Cp, HEeT HA IPOJIOKEHHE IYTH JIA
cHapAja; HOdTOMY HMeeM:

ToCh = foV. (66)

Uckmouas orciona fp, mocpencTsoM ypasH[enusa] (64), u ompepenss us
nonyuensoro ypasH[emus] T,, HaiigeM:

_ mrid(n4 1)V
7, I (67)

HJIA BHIPajKeHHe JIJiA CHIIEL JBHraTeseil (CeKyHAHOH uX paGoTH) BTOpPOTO
pora. 37ech MOMKHO IOJIOMKHATE:

Ty = EP,, (68)

n6o pabora MoTopa BHIpakaeTcsi IpOM3BefieHueM ero cpepmeil smeprum (E)
Ha Bec (P,); mckmiouas 3ateM H3 IOMyYeHHOTO ypasH[eHus] P, mpu momomm
(19), maiipem:
wr?d (n + 1) V3

¢C U ’

3/ gCLUEC,Py,
V= ]/W : (69)

ITo sToii QopMyisie MBI HE MOMEM ONPEJENHTH INOCTYHATEABHYI CKOPOCTH
(V) cmapsapma, moromy 4ro Ham HemsBectHa sHeprusa (E) ero moropos. Ho

EPV'CQ=

OTKYJA:
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MBl ee ya3HaeM, ecaH BEKIOUNM V mns ypasHl[emua] (28). Cpenas srto,
HaAWmEeM:

. VP VEETD | -
CrLYd - l/ sgsaU.(ci.%).{f (%)}3
He zabymem, 9To TYT f(%) BHPaJKAETCA ypaBHEHUEM
21 E
f (%) = -—V : 2a
2% Va(1+3)

a
rie —- €CTh OTHONEHMC JJIHHBI (L) xpena k ero mupuue (I).

(2)

71. OueBuUmHO, KOPUYC cHapafa, HOALIMAIOMEro YeToBeKa, He MOKeT ObiTh
0YeHb MaJeHbKHM: B IIMPUHY H BHCOTy (2 r), o Kpaiimeit mepe, 1 merp, a B
naugy 10 M. TonbKo mpu Takoil NpPOROATOBATOCTH, B COEJHHEHHH C IJIaBHOL
dopmoii peIGBI, OH JIETKO pacCeRaeT BO3AYX U ABM:KeTcAa OmcrTpo. Hemm, mpn
TOM e IVIOMaMU CpPeJIHero IIOePeYHoTo CeUeHHA KOpIyca, CAABHB ero ¢ 0o-
KOB M MOZHAB KBEPXY, CAeJaTh ero dLIHNTHYeCKEM, TO IOMeINeHNne B KOpIyce
cmenaeTcsa MOBOABHO cBoGommbiM maske Aas 8 — 10 wemomex., YjgBouB BCe
pasMepsi, Haiimenm, uro momemenne B 10 caxxen (20 M) nuHHB I OfHY CasieHb
(2 M) niMpuHE H BHCOTH ¢ y06cTBOM BMecTHT 10 40 myTemecrsenanKoB. TaK,
Bec cHapAna (Py), Ipu ofHAX M TeX Ke paaMepax Kopmyca (7), ecTh BeTHIHIIA
nepeMeHHas1, ¥ B 9TOM CiIydae, IpUMeH:AsA HocleHee ypasH [eHUe |, cKazkeM: dHEP-
rusi Moropa (F) momxua GHTH IPOIOPIHOHAIBHA KBAJPAaTHOMY KOPHIO H3 Beca
BCEro CHapsAna, o BCeM CONEp:KHMEIM (Py).

72. ®opMyny (70) MBI BEBeIH IPH yCIOBHH: CONPOTHBIEHHE M IJIOMAJb
(2 S) xpeTBEB B 2 pas Gosblne MIOM@IM HIKM COOPOTHBIEHUA KOPIyca BCTpEU-
HoMy BosgymHoMmy moroky, Ho moBepxHocTe KOpmyca, IpHHHMAA ee HOXY-
9eHHOU OT BpameHua Ayru napaboisr, 671U3 ee BepUINHbI, BOKPYT XOpAH, paB-

Ha TPHOTHBUTENBHO
0
2 7 (2r)-(20r) = -, (73)
unum, eme MmeHee TogHO — 80r2; ciaemoBaTeNBHO, NIJOMARL KpHUIBER (25)

BRIpazkaerca (opmyioi

28 = 80r2.n,
OTKY/1a
Ry
=00 (74)

75. Mul mpepmosarann paBeHCTBO Bcex KosgdumucuroB [C] (d1), mo-
yemy u B ypaeu[enum] (70) €, m C,, T. e. KodddunmueHTH pABHTaTeJel
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TMepBOTO W BTOPOr0 pOAa, MOMKHO NPEANOJIOMATh PaBHEIMM, HO GymeT Ju
3TO BHITOAHO? JHeprus MOTOPOB o0paTuTcs B MUHUMYM, KOTAA TPOU3Be-
peame Ci-C, B ypasu[emnn] (70) o6patnrca B makcumym. OcraBass cymmy
Kos(ppunmenTa HeU3MCHHOM

1 1 2
(v+5=%)
HanumeM:
Cm - C]_ + Cg. (1 7)

Ham mamo oTeickarhs MakcmMyM (yHERIAM:
= C3-Cy (76)

B KOTOpOil Mbl mcrmounM C, mocpenctsoM (17); saTem mpom3BOXHYIO TOMy-
YCHHOI (YHKOWM TpHpaBHAEM HYJII0; HaiijeMm:

d
% — 3CnC? — 4C% = 0; (77)

pemasg aTo ypaBHEHHe, NOJYYHM:
Ci=2Cn m Ci= 5Cn (78)

79. Wrak, 9T00BI OrpaHWYATHECA HauMeHbmIell smeprueil (£) MoTopos, me-
obxomgmmo obmuit Bec (P,,) WX pacmpeJeJHTh Ha 2 9acTH, ONHA M3 KOTOPHX,
upenHa3HAYeHHAA Ha PACCEUCHHE Cpeisl KOPIYCOM I KPEIIBAMHE, NOMKHA OHIThH
B 3 pasa Goxsme gpyroil, mpeiHAsHAYEHHON COOCTBEHHO A MOAIEPHIAHUA
cHapsana Ha Becy. Hopoue — paGora gemrareneil 1-ro poga momsxaa GHTH BTpoe
Goneure paGoTH BUTATENel 2-r0 poja, WIH — [JA TOAJepKaHuA ol pe/elleH-
Ho¥, Hambodee RHITOAHON CKOPOCTH aBHAIMOHHOrO mpuGopa HazHATAETCS
anms 1/, mons monHOIT paGOTHI MOTODOB.

Temeps Mn1 MoskeM pasoGpaTh HoAPOGHO BHAUEHHE BCEX BETHYHH, BXOAA-
mux B ypasu[enme] (70), a TaKste W BHYHUCIANTH BEJHYNHY DHEPIHH, TOTPEs-
HOHl fis mouera.

80. Bec cuapsana (Py) me memee 450 kr (27 mynoB); HO BeC BTOT MOKET BO3-
pacTaTh [0 M3BECTHOTO Ipefela, IpH KOTODPOM CpPeLHAA IIOTHOCTH KPBILER
paBHA ILIOTHOCTH CTAJH HJIH JAPYroro BemeCTBa; IPH 3TOM BO3PACTAHHH BCE
Ro2(pHUIHEHTH TaK:Ke BO3PACTAIOT NPONOPIHMOHAJNBHO, H TOIHa SHEpTHA F
Oymer UpomopoHOHAJNbHA KBaJPaTHOMY KODHIO BO3pacTamusa Beca. Ecim,
Hamp [umep], pAjg aspomaamoB MOAHMMAIOT MOCHenoBaTeabHo 1; 4; 9 m 16 ue-
JOBEK, TO 2HEPIHA MOTOPOB IOCIEJOBAaTeJbHO BospacraeT Tak: 1;2;3 m 4.

81. 2r, uau gumaMeTp CpeAHETO MONEpPEYHOro CeYelus Kopmyca, He MeHee
MeTpa; eCITH 3Ty KPYTAYyl0 MIOINajb, He M3MEHSAS €€ BEJIHYHHEI, HECKOIBKO

58



¢maBuTh ¢ GOKOB — cpclaTh MPOFOITOBATOM, BAMAOTHIECKOIl, TO CONPOTMB-
JiecHHEe ee BO3AYXY IIOYTH He HapymuTcA, Mexmay TeM HaK BBICOTa HOqueHHOf{
KamepH OypmerT gocTaTouHa ajA ygoOHOro cujenns (oKoiao 2 apliHH).

82. Cy, nnn roapdun [ment] Bunra, He Gomee 3/,.

83. E zasucur ot miaorHocTH (d) cpensr. VMimMenHo, seprua gBurareneil cHa-
pAna, MOJHMMANNIErocs B BHICOTY, YBEJIHMYHBAETCs NPONOPHHOHAILHO KBaj-

1
PATHOMY KOPHIO H3 Pa3peKeHna (E) BHICIIHX cJI0eB aTMocgepsl. Tak, Ha BH-

core 10 Bepcr, re BO3AYX BUeTBEPO peyke, OT CHapsja, IPH TOM Ke ero Bece,
TpebyeTcd BaBoe Goablnee Hampsskenme cuia. Ha Bricore 5 Beper — pasa B
TMOJITOPA; Ha BHCOTE OJHOr0 KMIOMETDPAa H MeHee — H3MeHEeHHe HePrHHU BechMa
He3HAYNUTEJbHO,; HACTOJABKO e HE3HATHTEJNIBHO OHO H IIpH MBTEOPOHOPH‘TBGRHX
KonefaHuAX.

84. S, mIm mOBepXHOCTH OFHOTO KphUIA, BHpakaeTca Qopmyuaoil (43).

h oy CoK
S=2 m (55) 1="%s(1)p%
OTRYJA:
.2 (hy COK*
S=5(7) ot - (89)

S me mosker GbiTh Gonee 27 KB. M (57)8], _

86. n saBucuT oT S H, CTaJO OBITH, €CTh BEJIMYMHA CTOJH K€ MOCTOAHHA
(vpasu[enne] 74).

87. U ecTr yTmau3aIiA OIPOFOAroBaTOl HOPMEL KOpIIyca B OTHOIIEHHH pac-
ceuenMsa uM Bosmyxa. IIpm xopomei ¢gopMme Kopuyca H IpOgoJTOBATOCTH €ro
B 10, U 6aumsro r 50.

88. Ilpoussemenme C,*-C, mop smakoM pamukaia B ypasH[emun] (70),
wa ocumosanmu ¢opmyast (78), paBHO

27
€3 Cy= 25 Ch; (89)

caegosaTenbuo, sHeprua (£) ofpaTHo mpomopuuoHANBHA

4 —
27
ﬁ * C‘m9

T. e. oHa o0paTHO TpomopIuHOoHATbHA K0d(pdunuenTy (C,,) MOTOPOB.

Tenmeps MBI MMeeM BCe JaHHBIe, 9TOOB BEYNCIHTH BeJIHIHHY dHEprHH (F),
notpe6uoit mas monera. llomommm:
90. Py= 450 xr (27 oynos); 2 r = 1 m;

U=50; d=0,0013; =2
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(DpomoxroBaToCTh Kphlia, BXogfAmad B (yHKmumio Ne 2);

g=29,8 m [cer.?]; §=27 xB. M; C,, = % i Cp= % .

He zaGyngem Tar:ie BcmoMoraTeldbHHX ypasueHuit (2), (74), (78) m (89). Tor-
xa sergucauM E = 18,6 kmmorpammomerpa, T. €. B CpejHeM, ABHraTeNb (BMe-
cTe ¢ TeHEPATOPOM CMJIBI), HA Kaskmgblii Kmaorpamum (2,4 ¢ynra) cBoero Beca,
momxeH B 1 cekynny masath paGory B 18 1/, kmirorpaMmoMerpa, WMJIH OH [0J-
/KeH HOHAMATh caMoro ce6a Ha 18'/; M B KaMKyI0 CeKyHIY. JTO COOTBETCTBYET
paGore 21/, maporoit momaam Ha Kammsie 10 kr (24 ¢ynra) Beca MAmIHHEL HIH
okoio 1 momaaunoit cunsl Ha 10 GpyrToB MoTOpa *.

91. fI goanro He BepHI 5TOMY BHIBOLY H BCe HCKal B CBOHX (OpMyJax OLIH-
00K, HO, K CoMaJeHHI0, He oThickan ux. Ilo mpumaraemomy wepremy (Ne 5)
BEI BHJ[UTEe OTHOCHTEJBHEIE pasMepH KpHIbeB cHapana. Mcrunnas niamua ero —
10 M, mupHUHA, C pPacHpPOCTePTHIMH KpHIbAMEH, — OK0JX0 15 M; 2%/, moxmoi
N0 'beMHOM CHJIE ABHANUWOHHOI'O CHAPALA MOTJOIMAIOTCA BeCOM KDPHUIBER,
CTOJNBKO e GepyT MoTopw (6 mymoB); ocraiorcs ®/, mogbeMHOR cHIbl (15 my-
ZOB), KOTODEE pacmpejeiAloTca Ha Kopuyc (3 myna), Tommmeo (3 mypma), mac-
caswupa (3 m[ynal), pasmsle mpHHamIesxHOCTH aspomnama (3 m.= 50 kr) m,
HaKoHemn, 3amacuble 3 mygpa (D0 kr), Tpebyemaa nna modeta H IojeeMa Ofi-
moro wenosera (or 50 mo 100 Kr) smeprus MoTOpPOB, XOTA M MeHbIIEe HHEp-
ruu, 6yaTo 68 mocTurEyToii Maxcmmowm, TemM He MeHee, ona B 18,6 pasa Go-
Jlee DHEPTHH HAUCHJIbHEMIINX TasoBEIX H KePOCHHOBHIX paBurateseil r, flkos-
neBa, B 40 pa3 Gonee OEHBMHOBHIX WJIM KepPOCHHOBHIX jBurateselr Otro it B
186 pas Goxee sHEPrUH .OOGHKHOBEHHHIX HeGOJLIONX NAPOBBIX MAIIUH,

92. Hcratu, npuBefeM M Ipyrue BHIYHCIEHUS [JIsA TOrO ke CHapama. Tak,
mo dopmyae (41), MokeM y3HATH CPeJHIO0 IJIOTHOCTH KPHIIBEB; OHA OKAasbl-
BAETCA PaBHOM %/gy, MIH OKOMO /5, IIOTHOCTH BOABL; CTANO GHITH, CpEHAR
MIOTHOCTh KpHIa AoxHa OHTE B 20 pas MeHbIIe MIOTHOCTH CYyXOTO eI0BOTO
nepesa (0,4). Tpynmenbko cienath Takoe KpbLio!

93. Ho ecam GBI Bec cHapAfRa W BCeX eT0 4acTeil GBI B HeCKOJIBbKO pas 60Jb-
e, TO MJIOTHOCTH KPHLIA JOMKHA OB YBEIHYHTHCHA BO CTOJNBKO e pas, XOTHA
pasMep ero IpH 3TOM He MoOr OB yBeawanrthbesi, JlefcTBHTENBHO, HCRIIOYHB
u3 ypasulemus] (54) P,, maum Bec Kpwura, mocpepcrBoM ypasH[emus] (13),
HaiimeM:

PV h 4 K3C§
_D"=(T) D md (4)

7. e. miaotHocTh (D) Kppia [O/UKHA BO3pAacTaTh IPONOPOHOHAIBHO BecCy

l

* DHeprus ABHTATeld JeTaTelbHO MammHE MakcnMma goxopuma fo 21 Kuiorpammo-
MeTpa W maske, 6yAro OmI, B 2!/s pasa Goxee, T. e. 0 52 KHJIOTPaMMOMETPOB.
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umne ero Beca (C,) K Becy cHapajAa; W3 ypaBHeHHA (DD) BmMAHO, dYro pas

He MBMEHANTCA —— B (g — He M3MEHACTCA U pasMep Kphiia l. Ouesupno,

OJOTHOCTh KPHLJIA MOKET TOJBKO NOCTHTHYTH IJIOTHOCTH CTalnHu (eCiHm OHO
chenaHo U3 crajm) — He Gosee, T. €. IIOTHOCTh KPHIIa MOKET YBEJIHYHTHCH
tosiKO B 760, BO CTONBKO Ke paz MOKeT YBeIHIHThCA H TONHEIL Bec (Py)
cHApAga, W ero rpys, Tak 4To:

95. Haubonpmuii rpya, KOTOPELH MOKeT HOTHATEL CHAPAA C KPBLIBAMM, CO-
crapaser 760 wemosex maccaxxupor win 76 TorH (4600 mygos).

96. 13 dopmyast (70) BupHO, 9TO NpPH DTOM DHEPIHA [BHUraTeseil ToKHA
Boapactu B 27,6 pasa m cOCTaBIATH OKolo 513,4 KHTorpaMMoMeTpa Ha Rask-
IBIi KMIOrpaMM Beca MaIIfHbl, 9YTO COOTBEeTCTBYeT ciiIe 6,8 maposoil momagn
Ha 2 2/, pynTa guraTens wiau nourn 2 nomanu (2,5)Ha 1 ¢ynT. ITa smeprus (E)B
513 pas Goxee sHeprun MmamuH r. fIkosnresa 1 B 5134 — 0OBKHOBEHHHIX Iapo-
peix Mamuu (B 1—2 cmasr)®l,

97. BrramcauM Temeph IoCTyHnaTedbHYI0 CKOPOCTh Halllero CHapAja, moj-
HHMAIIEero OfHOro YeJ0BeKa, a BMelanmero He Gouxee 4-x. as atoro moc-
noabayemca ypas[emmamu] (69) m (78), u3 roropmix madimem: ¥V = 35,4 m
B 1 cexyuny, man 128 kv B 1 5ac (Beper 120). Cropocts me gypual B 3 3aca
MosHO npoderets n3 Mockssr B Hmxmuit-Hosropon,.

98. Ham cHapag OpefedbHOTO Beca, ¢ KPHJIBAMH H3 MaCCHBHOH CTalxm
(92—95), momyunx 661 cKopocTh, Kak BuAHO u3 ypasH[emua] (69), B 83 pasa
SoapmyIo

3

VEPVr
T.e. 2938 m B 1 cex., mam 10 128 kM B 1 wac. YacTuns: Bogopona, Tpu 06HK-
HOBeHHBIX YCIOBHUAX, JBHTAI0TCA C MEHBIIEH CKOPOCTHIO; 3T0ii CKOpOCTH J0-
CTaTO9HO, 9TO0H AApo, nylienHoe ¢ JIyHE, ygaauiock 0T Hee HaBeKu., Pasy-
MEeTCsA, MPUBOMUMbEIE TEOPETHYeCKUe BBIBOJBI HA NMPAKTHKE COBCEM He JOCTH-
JKUMBI U JIaJKe He JKeJaTeJbHE, B caMoM fmene, 5TOT CHapAX, MOABMAIOMMIA
TorsKo 760 wemosexr (ot 50 mo 100 Kr Becom), momskeH 06aaKATh, TOMIMO IPO-
majpiaoit speprun, cunoo B 390 184 merpmu. momanm (516 800 oGHKHOBEHHBIX
NapoBHX Jomajeil); Ha KajKAOro ImacCa)Kupa, TAKHM 00pasoM, NPHXOJUTCH
513 merplua]. mom[ageit], wau 680 oOBIKHOBEHHHIX,

BrirogHO I 3TO, MEIIeBO JH 3TO!

99. Ho Bo3BpaTuMcA K HameMy Hanbojee JeTKOMY JIeTaTeIbHOMY CHAaPSLY.
O6mbeM ero KopImyca TaKOB, 9TO0 OH MOKET CBOGOJHO BMECTHTH 10 4 YENOBEK,
IloaToMy MBI DpHBOJUM TYT JAHHBIE OTHOCHTEIBHO 9TOTO CHAPAAA, HOLHHMAI-
mero mociaeqoBaTenbuo 1, 2 n 4 demorek. PasMepH ero HeH3MeHHEH: IINHA KOP-
nyca — 10 M, cpemmas mupmHa — 1 M (BEICOTa cpegHeil gacTH — OKoJO 2
apmuH, mupuHa — oKouo 1 apm.); mupuna Kpsuta — 3,67 M, nanaa—7,34 M,
IMOBEPXHOCTE ero 27 KB, M, HOBEPXHOCTh JBYX KDPHIIBCB D4 KB, M, 00eM KOp-
myca He MeHee 4 Ky0. M.
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KoaddunuerTH Takke HeH3MEHHH, HO a6COJIIOTHBIE MACCH MOTOPOB, KPLIIb-
€B, Kopmyca M T. JI. BO3DPacTaloT IPONOPUMOHAIBLHO YHCIY INAaCCaKHUPOB —
5Ta OPONOPIUOHANBHOCTE €CTh NPAMOe W Heu3leskHOE IOCIeJCTBHE YBeJHIe-
HHA 9HCJIa ITACCayRUPOB.

Tabamma 100

. L - —_ _g", = - = ol
JE | 2B | 2B | 5s | 528 | u8%| 2B | «3 B E| Bl |.ss
58 °s = | 555 | =2£5| 2of| 322 | 035 | 283 EEE | 5353
S88| 85 | 35 | 255 | E=8g| SE2| 58E | 22 | 852 | 2z |2::
FEa| m& me mELE | SaFH| oza| 75> ms | A=k OdE |mEZ
1
2 900 200 26,2 52,5 | 49,9 | 180,5 200 3,6 5 6
1
1 450 100 18,6 18,6 | 35,4 | 128 100 1,8 55 4
' 1
4 1800 400 37,2 | 148,8 | 70,8 | 256 400 7,2 135 3

Orcona (100) MBI BulM, 9TO BeC KPHUILEB paBeH BeCy MOTOPOB M MPOCTH-
paercs oT 3 Ko 24 mymos. JHeprus MOTOPOB, B 1 CeXyHAY, Ha KHIOrpaMM JIBH-
ratena — g0 37 KHIOTPaMMOMETpPOB. JTa dHePTHA (JAsa DOJHATHA 4-X 4Yello-
8eK) B 37 pas GoJee sHepruu ABHraTesei r. fIkosiaesa, Ha 4 yja Beca KOTOPHX,
npu GJIAroNpUATHHX YCIOBHAX, MPUXOJHUTCA OAHA NAapOBaA JOIAJHHAA CHJA.
Yacoras cKOpOCTH BEHIpa)KeHa B KHIOMeTpax (IPHOIMBHTEIBHO — BEPCThI).
CHOpOGTB NO09TeHHadA, 3HAYHTEJABHO lT]JeBH].E[aIOB.[aH CROPOCTB BO3JYIMHLIX Te-
genuit. Cuia MoTopoB eme Gojee mModITeHNHAA, TAK Kak goxomut mo 149 merpu-
YecKHX Jomajeil (mouru 199 oGHKHOBEHHEIX NApPOBHIX CHJI); Ha gelOBeKa,
CpeJHHM 4HcIoM, pacxogyerca 50 mapoBeix Jowageit. Kpbiro gerxoe, u Kam-
ABIH KBaZp. MeTpP €ro BeCHT, CPeHUM duciIoM, oT 2 1o 7 Xr (oT D mo 17 dyH-
TOB); CpPeHAA IJOTHOCTH OT /5 70 /i, MIOTHOCTH BojHl, T. . B 20—D pas
Jlerde eJoBoro gepeBa. HacKoabko ocymecTBEMO TaKoe KPBLIO HA IpPaKTHKE —
MpeACcTaBIAI0 CYHTh 9uTaTeNo, fI JUYHO NyMal0, 9T0 TaKoe KPBITO BO3MOYKHO
ITOCTPOHTH, XO0TA U C 60J1.B]]'1HM ’I‘py,E[OM. BpeMH 6e30CTaHOBOYHOT'O nojxera CHa-
paAga npoctapaercs oT 3 go 6 wacos. Uem MeHbIIe adpoIIaH, TeM BpeMA HOJe-
Ta 6ONbIIe; B OCHOBAHME MH IpHHMMaeM GeH3MHOBHIE JBHUTraTesH, Tpedyiomue
TONBKO /3 Kr Gemauna Ha 1 MeTpuu., nomans (MeHee 1 ¢yHTa Ha OOHIKHOBEH-
HYI0 MapoOBYI0 CHIY); €CIH IBHUraTeTh MAPOROI, TO TpeGyeTCA 3HAUMTENBHBII
3amac BOJIbI, KOTOPHIl BpeMsa moJeTa COKpamaer B HeCKoJbKo pas (Marcum
yIOTpeOaAl mapoBEHeE MOTOPH BechMa BBICOKOIO AaBJeHHs); Bamac OeH3MHA
ME! ITOJIATaIH BIBOE MEHBIIMM, 9eM BeC JBHraTejeil, i paBHEIM B OTHEABHOCTH:
Becy KOpPIYyca, aKCeCCyapoB adpomiaHa M 3aMacHOMY HOIbEMY, KOTODHII Mo-
AeM ynoTpe6urs, Hanp [umepl, nua ynpogerua kKopmyca. Hoaddunment pas-
phiBa cTand OpHEEMaica B 70 Kr Ha KB. MM CeYeHHHA; IPOYHOCTH — O,
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1U01. IlpuBoguMEle pes3yabTaThH He KakKyTCA HaM OCOGEHHO yOBJETBOpU-
TeJBbHEIMH B OTHOIIEHHII HCIOJHHMOCTH; HATAHEM CTPYHY A0 NOCIeZHEH CcTe-
NeHH: TMOJOHAMM, 9T0 IOBEPXHOCTh KDHJIbEB HMMeeT BeIHYUMHY Tropasmo 6oJakb-
myIo,

s ¢popmynsr (55) MBI BUAHM, 9TO pasMep KPEJIA I POMOPIUOHANIEH g, T. e.

1IPOIOPIHOHANEH KPEIOCTH BelllecTBA M 00paTHO NPOIOPIMOHAJEH KeJIaeMoii
IPOYHOCTH KpPLINbeB, Ecam 6B MBI MOIIH yBelIHYHTh KpemocTh (&) Bemecrsa
BOBO® HJH ecJH OBl MBI PUCKHYJIH yMEHBIIHTH IIPOYHOCTH KDHLTLER (m) BO
CTOJIBKO jKe Pas, TO pasMepsl UX MOTJIH Ol GHITH B 2 pasa Goablie, a ILIOmMAKL —
B 4 pasa. HusBoma mpoumocTh f0 2 !/, (HeomyCTUMHIH Ha NpaKTHKe K03¢-
¢QUIMeHT), MOBEPXHOCTL 2 KpblIbeB mosexeM fo 216 k8. M. Taxosa, mo nuasectn-
AM, GBJIa MOBEPXHOCTH KpHUIBEB Y JeTarcabHOU Mamrmuel Makcuma. Mena
YAUBIAET, KaK eMy yJaJdoChk YCTPOHTH KDPBIIbSA TaKHX OT'POMHBIX PasMepoR;
BEPOATHO, OHHM cHabyeHbI OBLIH pasHBIMH MaduTaMH H THAMKAMH, KaK KPBUIbA
JlnnuenTanda, H HOTOMY MOJIKHHEL IPEJCTABIATH BCTPEYHOMY BO3[AYIIHOMY IIO-
TOKy Goabiioe comporusierne. OT 3TOro CKOPOCTH CHAPAAA He MOMeT GHTb Ha-
ubonpineit, a clIemoBaTeAbHO, U dHeprua (F) — HauMeubmeil,

Kax 651 Tam HE GBLTO, ZOMYyCTHM, UTO M HAII CHapSAJX HMeeT Takue KpHLIbA,
IpH TOM NJIaBHOH ¢opMHl H (6e3 BCAKUX HapY:KHHIX BEAAIOLIMXCA gacreii, co-
IpPOTHBIEHHE KOTOPHX MH H He OymeM, 3HAuuT, uMeTh B BHAY. ITo ypaBmu[e-
muam] (70) m (74), ecnm OJHOBPeMEHHO PACIIMPHM BIBOE H IOMEIIEHHE KOp-
myca, T. €. YBeJIWYHM r BIBoe WiIH o0beM cHapsaga B 8 pas, To n ocTaHeTca He-
M3MEeHHBIM, dHeprus ke (F) gsurareleidl yMeHBIINTCA POBHO B 3 pasa. 06-
IMHIpHOe IOoMeIeHHe KOpIyca JacT HaM BO3MOMKHOCTB NPHCIOCOOHUTH €ro 1
IOJIeTOB MHOTHX JIHI[ — MMEHHO, 710 64.

102. Bot ofmue naHuble JJs TAKAX CHAPANOB, NOJO0HO YCTPOCHHBIX, TOTb-
KO pasHOll MIOTHOCTH M Beca, BLicoTa W mmpHHa Kopmyca B cpefHei wacrtu
(2 r) — 2 M (oromo 1 camk.), muuaa ero — 20 M, moBepXHOCTH 0KoI0 80 KB, M,
o6reM — He MeHee 32 Ky6. M (BeC — pasIMUeH); MOBEPXHOCTH [JBYX KPHIIb-

n
eB pasHa 216 KB. M, HX CpeJHAA «OYXJOCTHY, HIA BHIIYKIOCTE (r) — Yg0s

paupa  — 14, 68 m, mupuna 7,34 M, npounocts ux 21!/, (He axTmreabmasm),
MaTepHald — caMblil Jydmuif,

103. Ilycth, AnA BOCBMH CHApANOB, YHCIO MACCAMKUPOB MOCTEOBATEITHHO
Gymer: 1, 4, 9, 16, 25, 36, 49 u 64; Ba KamqOro maccakmpa, ¢ 3aaCHEIM Tpy-
3oM, MBI KrageM o 100 kr (6 mypnoB), Tak 9TO BeC HX IOCJHEA0BATENbHO GYAeT:
100, 400, 900, 1600, 2500, 3600, 4900 u 6400 xr, 7. . g0 6 1/, Tomms (390 myx.),
Temu xe ancIaMu BEPA3ATCA BECA MOTOPOB Y PA3HEIX CHAPSO0B; TEMH e JHC-
JJaMH BEIPa3fATCA H MacCH KOPIOYCOB ¢ HEOOXORUMBIMU NPHHAIIEAHOCTAMY I
HHUX H [l TacCaKUPOB; TAKOB ke Gyner, moCae[0BaTeNbHO, U BEC 2 KPHLIbEB,
Bec Gemawma naa paGoTsl B MOTOpax Tak:Ke HOJOMHM NPOIOPIHOHANBHEIM
YUCTY HaccaykupoB; OH BRPasHTCA 4YHCIaMH BIBOE MeHBILMMM, HTaK, MII
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ONpEeNeNIIN MONHBIH BeC CHAPANOB, KOTODHI mociemoBaTeabHo Gymer: 490.
1800, 4050, 7200, 11 250, 16 200, 22 050 u 28 800 kr, T. €. ot !/, 1o 28 ToHH,
mwim oT 27 nypos go 1728 ¢ mumrom,

104, duepruo moropor (F) Bewmcaum mocumegosartexnsuo: 9,3; 18,6; 27,9;
37,2; 46,5; 55,8; 65,1; 74,4 kunorpammomerpa. Craio OHTH, BHEPTUA BO3-
pactaeT mpomOpIMOHATLHO KBAJPATHOMY KODHIO M3 WHCJA TACCAKUPOB; AIA
HOCIeJHETO CHapAAa oHa B 8 pas Goibmme, 9eM A MePBOro. OTH e THCIA BLI-
pamalot[', BO CKOJBHKO pas dHepruda ,U,BBI‘&TEJIEﬁ HalOIlX CHAapAJOB OOJIHHA mpe-
BHIIIATH DHEPTUI0 MAIIHH, KOTOPHE, CpeiHAM THCIOM, IPH Bece B 4 myna, ma-
0T OfHy mapoByl Jgomag[muyio] cuiry (MammHA CYMTAETCA C TEHEPATOPOM
CIUIBI, KaK OIHO IeJ0e); 9TH jKe YHCHIA IMOKAasHBAIOT, CKOJBKO METPHIECKHX
nNomamguHbIX cua (MeTpud[eckas] momangb =*/; mapoBoi) mpuxopmrca Ha 1
macca)KHpa BOBAYMHOTO Kopalast; Tak, AJIA Imaccakupa BOCBMOro Kopabuas
pomkua paborate mammnaa B 74 merpmy. momragu, uwian B 100 oGEIKHOBEHHEIX
cun. OTciofa BHAHO, KaK TPYAHO YCTPAHBATH KopabiaH, MOAHHMAIOI(HEe 3HA-
YHTeJbHOE YHCJIO BO3IYLIHBIX IyTEIIeCTBeHHHKOB. MeKIY TeM KaK CaMBLil
rpoMagHHH TeOPeTHIECKHH aaPOCTAT, P YCAOBHAX TOPA3N0 MeHee HATAHY-
ThX, mogriMaer go 600 maccamuposliol, Tpebya ma Kaxkmoro He Gonee 1 MeTpuy,
JTomaji | IBUrasichk co ckopocthio 62 kM [B wac.]. Wrak, npo oTHomenne nan-
Goxpmoro aspocrara K asponaany Noe 8 MorKkeM ckasaTh TaK: BO ¢To pas Goib-
e DACCaKUPOB M BO CTO pa3 MeHBIIAd DHEPIHA ABHTaTeNeil; Bo cTo paz 661ab-
maa Bo3MoxHOCTH HcmodueHHA W Bo 100 paslil] menrmme pacxonsl Ha myre-
mectBHe, (¢Aspoctat MeTaa[mgeckmit] ynpasnsaemsiiy, e, 1—2, Inonkos-
CKHIT).

M5l cKOpO YBHAUM, 9TO HAIIH, KAK OYATO Yy[OBHIIHEE, BHIBOZH BIOJHE
HoATBeP:KAAITCA JaHHBIMH 06 ombiTaXx Makcuma um Jlmnuentans.

105. A6conoTHas CHIa BOCHMH aBMANMOHHBIX IPHGOPOB MOCIEA0BATEIBHO
Oynmer, B Merpuueckmx Jgomanax: 9,3; 74.4; 251,1; 595,2; 1164,5; 2008,8;
3190,9 u 4761,6; scmo, gTo cmia ABurartedeil BospacraeT GeIcTpee Beca CHa-
psAfa: oHA MPONOPLMOHANBHA BECY CHAapALa, YMHOKEHHOMY Ha KBajp [aTHbrii]
KOpeHb H3 HETO,

106, Yacoseie CKOpDOCTH a3pONJNAaHOB mociaegoBarensHo Oymyr: 64;128;
192; 256; 320; 384; 448 u 512 KM; HaUMHAACH OT BeJHYHHLI JOBOJBHO HE3HA-
9HTEeNbHOH, paBHOH CKOPOCTH GOJIBNIMX a?pocTaTOB, OHA JOCTHTaeT IOpasu-
rensuoit semmangsl — 500 Beper B 1 wac, Ho raras ckopocTs HEOOXoguMa H
HanGoJee BEIOQHA; €CJIH GBI MBI €e B3yMall YMEeHBIIHTE, TO SHEPIHIO MOTODOB
OpHIIIoCh OB elle YBeAHTIHTHh M OPOEKT aBHAallMOHHOI0 IpHOopa oKasaixca G5l
eme MeHee ocymecTBuMEM, Ha 5Ty yKacHyH0 CKOpOCTH TpPaTHTCH, OXHAKO,
TOJNIBKO WeTBepTasd M0Jd IOJHOH CHIL JBUrareneii, ocTajdbHEE 2/, HAYT HC-
RIYATETHHO HA MOJepanHue CHAPALA B BO3AyXe, T, e, Ha 6opb0y € TAMKECTHIO.
3aKoH CKOpoOCTell ABeH: CKOPOCTh mpomopuuon [axpHa] KBafjpaTHOMY KODPHIO
W3 Beca CHAapAa WJIH 9HCIa NaCCaKHPOB.

107. Cpemusa nnorrocts (D) KPHIBEB OJA pPa3HbLIX CHADAKOB HOCTEH0Ba-
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rexsHo Brpasmres: 1/400; 4/400; 9/400; 16/400; 25/400; 36/400; 49/400 m
64/400; smaunr, ot 1/400 mo 1/6* miaoTHOCTH BOAH; HJA CAMOTO TAMKEIOTo
cHapAna (M3 MPHBOJUMEIX) OHA B 2!/, pasa MeHee ILIOTHOCTH CYXOro eJ0BOI'0
nepesa. Orciofa BHJIHO, KaK TPYAHO CTPOHTH KPHLIbA ¢ GOJBIION HOBEPXHO-
CTBIO H MaJIOTO0 Beca. HpagpaTHHH MeTp HX, CpPEIHEM YHCIOM, HOCJIELOBA-
TelbLHO Gymer BecuTh, B KMIorpammax:/y; 2; 4%/y; 8; 12%/,y; 18; 241/, m 32 kr
Ha caMoM JeJe, ele HeMHOLO MeHee; 3aMeTHM, 9YTO KpBLIO JL0J/KHO BHEIEp-
#[uBlaTh HeMaidoe faBleHHe, IOYTH paBHOe NMOJOBHHE Beca CHAPAAA; LEHTP
9TOTO [laBJeHHA NPHGIH3ATENbHO cOBIagaer ¢ reomerpmd[eckuM] nerTpom
kphima, Ha Rampeii KBagpaTHLIE MeTp DOBEPXHOCTH KphHUJIa NPUXOLHTCH,
CPeJHEM 9HCIOM, JaBJeHIe BCTPEYHOTO BO3AYXa B 8 pas NpeBHImaomee
IpUBEJeHHEIE THCIA.

108. 3amac GeHsmHa II03BOIXAET A3 POILIAHY NIPOHTH 3HAYHTEIBHOE IPOCT-
paHcTBO 63 BO3OGHOBJIEHHA B3alaca TOIIHBA. OTO HPOCTPAHCTBO IJS BCeX
a’pOILTAHOB OfHO W TO ¥Ke; IMoJarad, KaK W Iperie, AJA a?polJaHoB BIBOE
MEHBIINX PasMepoB,— 10 1/, Kr Gensmra Ha cury B 1 wac (9o 0geHH Mao),
HaiigeM, 9ro HanbGoabmuii pefic cocrapasger okoxo 700 kM; HO BpeMs ero cosep-
IeHHA OIS BCEX CHADANOB PA3IMYHO, HUMEHHO — O0PATHO HX CKOPOCTAM; TaK
4To BpemeHa 3TH GyAyT mociemoBaTenbHo paBHbl: 11; 5%/,y; 3%/y; 23/ 21/g;
15/6; 1%/2; 13/11 waca.

Beuay Goabmoil sHEPTHH MOTOpPOB, BeckMa BePOATHO, 9TO YTHIM3AIUA
AMH TeILTa JaleKo He TaKad HieaJbHAs, KaK MH IpeamoxaraeM (1/y); Tak uro
Kak mpoctpaHCcTBO B 700 KM, TaK H BpPeMeHA IIOJETOB JAOJKHEE COKPATHTHCA Ha
mpakTHKe B 2—3 pasa.

109. HoareepmuM Teneps HamHd BHBOAH onkitaMu Makcuma, Ero merarens-
_HHIT CHAPAJ BeCHJ BMeCTe ¢ 2-Md HacCa;KUpaMH H 3amacaMy TOILIWBA W BOJH
2725 Kr; oTcioma BHAHO, 9TO BEC €ro 3aKJNYAeTCsa MKy ABYMA HAIIAMH CHA-
panamu, nogauManomuvu 4 1 9 gwemoBek (103). IloBepxHOCTH KpEIIBEB HpH-
Gopa Makcuma, Tak »Ke KaK H yCTpOHCTBO ero, BechMa GIM3KO HOAXOJAUIH K
TOMY, 4TO MBI IIPEAIIONAraid U AiA HamuX aspomranoB (¢ur. 2). IlosTomy
CHIa €ro ABHraTelell JOMKHA 3aRN0YAThCA MeRAY npegenamu 74 u 251 metpu-
geckux gomajeir (*/; 0GHKHOBERHOH mapoBoil cmukl). CuiIa MOTOPOB CHApPAAA
MaxcuMa, KaK H3BECTHO, 3aKaoganack mexmy 90 u 225 merpuu, mom [apmeii]
(or 120 mo 300 oOeikHOBeHHHIX iom [azeii]). MBI y:ke BHANM, 4YTO BHIBOAH
HAITH HeCKOJBKO Npasgononobus, Jlexas 6ojee TOYHEIE PACYETH M0 AMETOIHM-
e GopMynIaM m 3akoHAM, HalieM,9ro cHapAj, nogobHHI cHapsgy Maxcuma,
¢ kpeurteaMuE B 216 KB, M, BecAmquid Kak u om, 2725 Rr, poimkeH o6iamaTh
peuratenreM B 137 merpuueckux nomapei, He Onusxo nm 3TO0 K BHEBOZAM
Maxcumall*?1 Ckopocrs ero cHapama goxopnrtmo 150 kM B wac, 9To onATh He
mporuBopequT HamuM pacgeram (mo Ne 106, or 128 mo 192 xm [B =ac]).
Brupouem, nponeras ceou 100 M, efBa IH OH MMeJ TaKWe CKOPOCTH, BBHAY

* BiarogapA BHIYKIOH HOBEPXHOCTH KpHUIEEB CpPefHAA INIOTHOCTE MX MO:KeT “GHTH
3HAYATENHHO GOMBME, YTO YTeIIHTeILHO.
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HecOBepUIEHCTBA B yCTpoiicTBe ero KpulabeB. OTrocureapHo OyaymuocTn
aBMamoHHOro npuGopa U ero sHaveHMa NI KH3HHM, cam MakcuMm cosmaeres,
YTO IPUMEHHMOCTH €ro CHellHaNbHAg, HCKIOUHTeAbHAs ,— K BOCHHEIM LeJIsM,
HO HHUKAK He /1A NepeBO3KH TPY30B U MaCCaKMPOB, T. €. 3HAMEHMTHIl n30-
fperaTedqh BBICKA3HIBAeT Te yKe MBICIH, KOTOPbIE Mbl BHICKA3aJM rOJ C JUIIKOM
Tomy Hasax o6 asponnanax («Aspocram, Bhm. 2, 1893 r., cTp. 83).

110. Ho 3aMeuaTesibHA 3HEPTHs, KOTOPOIii o6UICA OT CBOMX MoTOopoB Mak-
cam! Ero pBuratens (BMecTe ¢ IeHepaTOpOM CHJbl, KOHEYHO) BeCHI OKOJIO
420 wr. Cuxna sge ero 6oa or 90 mo 225 Merpuu. Jomrafeii; TaknM o{pasom,
sneprusa (E) ero, B 1 cekyHny, Ha 1 KmmorpaMM MaluUHbI, 3aKI09aJach MERIY
npenenamu 21,4 m 53,5 kmmorpammomerpa. IIpuMensia Taky sHepruio K Ha-
IIHM aBHAIHOHHLIM TpuGopaM C IMOBEPXHOCTHIO Kpsuibes B 216 xe. M (102),
Haiij|eM, 9TO TOll HHepruu JOCTATOUHO ATA MOTHATHA CHApAJla C HKUIAEM OT
5 no 35 uyemoBeK.

Ecou 681 MakcHM MO NpHAATh CBOMM ABHTaTeldAM HEKOTOPYIO JOJTOBedT-
HOCTH H HOCTOSHCTBO, TO 3TO meno Obiio Ob BIIONHe JOCTOHHO GeccmepTHs Be-
JHKOro m3obperareis. .

111033), Keratu, moaTBepAMM HALIK BHBOAK M TPH IIOCPEJICTBE IPYTOro 3HA-
MeHHTOro mceaenosarens — Orro JIWAueHTAnA, TAK YKAaCHO MOCTPaZAaBIIETO
HejlaBHO 3a HAYKY.

W3 ypasulenua] (3,) Haxommm

fzw(%).vg, e 21 'I/_E-Vp

Vﬂ.= F
4n(7+2T")2 L §.d 21/:?(7-%%“)

: (112)

ITo sToit popMyne MoMceM BHYHCIHTb CKODOCTH BEPTHKAJBHOIO IafeHHA
napauriora Jlmauenrana, MaBecTHO, 9TO moCTenHMIT, HA CBOEM CHAapAje, CIIy-
cKalcA N0 BO3AYXY B HAKJIOHHOM HANPAaBNeHHH € XolJma BbicoTol B 80 M;
BpeMs cIycKa 6b110 okoso 40 cexyHn; BeTep AyJ eMy HaBCTPEYy CO CKOPOCTHIO
7 M B CeKyHNY, npudeM npoJered oH 320 M B rOpMBOHTAIBHOM HANPaBICHHH.
CKOpOoCTh MOCTYTIAaTeNbHAA COCTABIANA OKOIo 8 M [B cek,], ckopocTh maje-
Hast — 2 M [B cek].

Crasio 6BITE, B popmyne (112) M momoxuM;

Vp=7+8=15 M [B cek.],

T. €. OTHOCHTEJLHYI0 CKOpPOCTE (IO OTHONIEHHIO K BOSAYXY) MBL COCTABIAEM

13 CYMMBI CKOpOCTeil CHapssa (OTHOCHTEIBHO 3eMJIH) H BeTpa; F, NN TAMKeCTh

mpubopa ¢ BOBAYXOILIABATENEM, KaK M3BECTHO, paBHAXach okoxo 90 Kr; mo-
@

BepxHocTs (S) KpeuibeB — 14 KB, M; 5 = 1; rtorpa mermcamm: V, =

=3, M [B ceK.], Mey TeM KaK CKOPOCTH HAfeHIsA Obuia (IpH BeTpe) OKOJO
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2 m [B cer.]. B mepsbiii MOMEHT 5TO OPOTIIBOpEYHE MOCTABHIIO MEHA B TYNHK,
Ho oHO lerxo oGbACHAETCA BOCXONANNM IIOTOKOM BO3myXa, GJarogapsa Ha-
KIOHY XO0JMa, ¢ KoToporo (IPOTHB BeTpa) JeTeJ SKCIEePHMEHTATOP.
,[[el‘:ICTBHTGJ'IbHO, Lang. HAKJOHAa X0JMA H ropusonTy COCTABJISIJI He MeHee
1/,, TaK 9TO BOBAYX, yAapAAck B ropy, npHoOperal BOCXOAAINYIO CKODOCTE,
npuMepHO B !/,—!/; cropoctu BeTpa (MeHee 2 M [B cekl); aTor BOCcXomAmmIL
MOTOK H ITOABIMAaJa I{pﬂﬂb}i, OCJ'!aﬁJIHH mO4YTH BJAEBOE CROpOCTb HX TmageHHA.

(vl

EINE HEKOTOPBIE YEPTBI YCTPOIICTBA ASPOIJIAHA; [IPUBEJAEHUE
EI'O B JIEIICTBUE

Ecau cynure mo smeprun CymecTBYIOIIHX ABUTraTeNdell, TO CIeZOBAIO ObI
OTKAa3aThCA OT MEYTAHMH JIeTaTh NOCPEACTBOM NTHLENOZOOHLIX CHApPANOB
(BepHee — HACEKOMONIOZOOHBEIX, IOTOMY 4TO, KaK MB YKaseBajlu, HAII aspo-
IJaH HamoMuHaeT Oollee BCero JeTAwINee ;KECTKOKPHIIOe HaceKoMoe, Ha-
np [amep] — Goxbio KopoBKy). OnHAKO y MeHA eCTh TEOPETHYECKHe 0CHOBAHHSA
BePHTHh B BO3BMOM{HOCTH HOCTPOEHMs 4Ype3BHYAHHO JeIKHX H B TO ’Ke BpeMsA
CHIBHBIX IeTPOJIbHBIX gBHTaTeseil, BIOJHE yXOBIETBOPAIOIIUX 3agade JdeTa-
Hua *, U Bor moueMy s He OTKasLIBAKCh OT gajbHellnell pazpaboTKH 3TOYO
HHTEpPEeCcHOTO BOIIpoOCA.

BymeMm manesaTscs, 4ro pano HiIH HO34HO OH GyfeT pemen B 6aaronpuaaTHOM
CMEICIE,

Cuuraio He JUMIDHHM COOOIIMTbL M TYT BeChbMa KpaTKHe NOMOJHHTEIbHLIE
CBeeHHA O JeTaTeJbHOH MallmHe.

Panee MBI 1aJIu TONBKO ee cxeMy paju obmerdenus pacueros (ria. I11,¢ur. 2);
HO KaK JefiCTBHTeNbHO YCTPOeH JeTAaTeNbHLIH cHApAJ, KaK OH IPHBOJUTCA
B JeiicTBMe, KaK ONyCKaeTCA Ha 3€MJI H KaK COXpaHAeT pasHoBecue — 00
9TOM MLI yModgadu, Yro6sl MMETh BO3MOMKHOCTH OBITH KpPATKHM, IPEIIaraio
IpesKe BCEr0 BHHMATENBHO PacCMOTpeTh cilemyoiue deprermn (dur. 6,7 u8).

®Dur. 6 npencrasaser Buj, cHapsga cGORy; caepylommii yeprex [¢pmr. 7]
ecThk IomepeuHoe (K KOPUycy) Il BepTHKAJIbHOE er0 CedeHHe.

Durypa 8 — sug asponaana cpepxy [14],

W3 gepreseit 8THX ABCTBYET, YTO KPHIIbA OTHIOAL He MMeloT (OPMLI Mp:-
MOYTONBHBIX MIACTHHOK: OHH (0Jee MOXOHKI HA NTHYHH, TOALKO HETMOBHKHEL
OTHOCHTEJNBHO Kopmyca (T. e. He Maxalor mojobmo nrtmwabuMm). Dopma Besse
3aKPYIIIeHHAS; CEYeHNSA KDHIJIBEE, BO BCEX HANPABIEHHAX, OTPAHHICHL IITAR-
IBIMH JIHHAAMHE, 6.1131‘0,{[&]3}1 qeMy IﬂprIbH JEeTKO pacce!{alo'r BO3OYX, IpmiIeM

* Takyio 3ajady, ccaIM BePHTH KYpHANaM, pemina MakcuM; sHeprus jBHraTenell ero
apponmana B 20—50 pas mpeBHIIaNa 9HEPTHIO CAMBIX CHILHBIX GeH3MHOBHX JABHraTelneil,
Hallb TOJBKO, YTO IIOJET MPOJOJKAJCA BCEr0 HeCKONLKO CeKyHJ (Om HpojieTel OKONO
300 ¢yrom, 7. e. ;merenm B Tedenne 3—4 cexynj). Ouens MOKeT OHTEH, TO ABHIATeNH TAKOM
HOpasHTeILHOIl 21IePTHH CKOPO HOPTATCAH.
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JaBleHne Ha BCK HX HIDKHIOO NOBEPXHOCTH HOBOJBHO paBHOMepHO. Bo Bpe-
MsA I0JIEeTAa NepefHAs 9YacTh KOPUyca HECKOABKO NPHIONHATA — OH KaK OHl
BOCXOJHUT Ha FOPYy; TaKoil HAKIOH HeMmoro obiergaer pabory MoropoB. Bo
BCe 9TH HMOApPOOHOCTH H MHOIHe APyrHe MH BXOJHTH He OyJeM IO OTpaHHIeH-
HOMY 00BeMy HacToAme# crarhbu,

Bunme

©ur. 6. IlpofonbHOe BepTHKAJILHOE CedeHue

Msr BUpHM elle Koleca, BHABMrapmiueca BHH3Y Koprmyca. llenp ux ceit-
gac 00BACHIO.

CmapAan DOMHMMAETCA HA BO3AYX JHIIb OPH HM3BECTHOH IOCTyHATENBHOI
ckopocru. Hak xe mpumars emy ee? Bumr (¢pur. 6 m 8) GricTpo Beprurcs, 06-
pasys HOBOIBHO CHJIIBHYIO TATY, HO CHAPAJ CTOHT HEIOABH/KHO, €CHH Koleca

Dur. 7

BaTOPMOKEHBI; €T0 yJep/KUBaeT TAKeCTh H o0pasylomeeca OT Hee TPEHHe.
O6nergas ero B HeCKOIBKO COT pas ymorpebGIeHHeM KoJeC I IIajKoil TOPH3OH-
TaJbHOH JOPOTH B BUJe WyryHHOH HmIaTGOpMHE WJIHW PeabC, MBI YBHIHUM, 9TO
HamI cuapsAd OHCTPO IOKATHTCA HA CBOMX KOJeCaX, yBJIEKaeMbiil JeilcTBHeM
rpeGHHX BUHTOB (0 00HO MAPOXOAY); IO Mépe YBEIMIEHTIS ero CKOPOCTH, J1aB-
JleHue Ha KPHIbLA BCTPEYHOrO BO3JYIIHOTO IOTOKA Gymer BO3pacrarb, HANpoO-
THB —JlaBleHHe cHapAjga Ha OaardopMmy GymeT HACTONBKO K€ yMEHBIIATHCA,
H BeChMa CKOPO HacTaHeT MOMEHT, KOTrja KoJeca CHapaga He OyAyT KacaTbcsa
maaTgopMBl M JeTaTelbHAS MANIHHA, HIPH MOrydeM HeifiCTBHH MOTODOB, IJIABHO
mofiRIMeTCA Ha BO3IYX.

Komeca Hy<HB B npm cimycke cHapsja Ha seman. CIycTuThesa, rje moma-
J0, OH HEe MOJKET; Hy’KHA TIajlkadg I JOBOJNBHO OOmMHpHAA mIaTgopMa, TopMo-
HEHUEM 0 KOTOPYI0 OH MokeT GezollacHO HOTEPATH CBOIO YKaCAIOILYI0 MOCTY-
HaTeapHYI0 ckopocthb, OTclofa BHAHE elle HeKOTOPhIe 3aTPYAHEHNA K YIOTpe6-
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JIeHHI aspoljiaHa. Mosxer GBITH, 3UMOI0 OH B COCTOSAHUH 0e30HacCHO COYyCTHTh-
CA Ha POBHYIO IIOBEPXHOCTL CHEHHOI'O IMOJA, a JeTOM — Ha I'NIaJKYH IOoBepX-
HOCTE BOJB — peHH HJIH 03epa.

Wnse pruns (cTpmxm, Hanp[mMep]) mpuoGperalorT HaAJdeKAIYH IOpH-
BOHTAIBHYIO CKOPOCTH MAJEeHNEM C BHICOTHL; AJIA HCKYCCTBEIIHOTO CHAPANA O~
paykaHue B 9TOM OTHOINTeHHH JIOBOJBHO PUCKOBAHHO, €CJIH He CHKATBIBATHCHA A
9TOT0 ¢ HAPOIHO YCTPOEHHOII FOPKHA, YTO 3aTPYMHECHHSI HUCKOJIBKO HE yCTpa-
HAET.

Bo BpeMs BeTpa DOgheM 3HAUATENBHO 00JIer1aeTcd, eCIH CHAPAN MPUBECTH
B BH/KeHHIE MPOTHB HampasieHusa Gypm. lltamer Ges ManmeAmux ycuimit mopsi-
MaloTCH HHOTJA, PACHpaBIAf KpPHLIbA HA BeTpe. IloTOM, IOHATHO, OHH JTOJK-
HEl MaXxaTh HMH, 9To0B He 0CTa0HTE OTHOCHTEIBHYI0 HOCTYNATeNBHYIO CKO-
pocts Kopuyca. IIpu HepaBHOMepHOM BO3YIIHOM HOTOKE KaK ITHIM, TaK H
CHAPANB, M3BECTHEIM 06pasoM yCTPOEHHEIE, TEOPETHIECKH, MOTYT AepKATHCA
B BO3AyXe NOYTH HCKJIYHATENBbHO €ro mMOphEBaMH, Panﬂomepﬂoe JHe NBHAeHHe
armocdepsl, X0oTA OBl i GeckoHegHO OHICTpOE, HE HA OHY KAaIUTI0 He yMeHbIna-
et paboTEl MOTOPOB; T. €, AYeT AW BeTep HOUYTHHII UAW NPOTHUBHHI, cIabHE
HJIH CHIBHLINA, "facOBOH pacxoj SHEPTHM ABUTaTedeil oT 3TOro He M3MeHAETCHA
HHCKOABKO. TONBKO MOMYTHEI BeTep yCKOPAET mepeMelleHHAe, IPOTHBHLIH ero
samegisger. BupodeM, cOMBUTENBHO, ITOOH IOPHIBHCTHIM BeTep (HepaBHOMED-
HLIH#, BONHHCTHH NOTOK) Ha NMpaKTHKe MOT 3HAUUTENBHO OOJErINThH padoTry
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gBurateieil GoJBIIMX MCKYCCTBEHHBIX JeTAaTENBHLIX CHADIANOB, HOMAHUMAOIHX
aiopeit. [ITunsr ¢ »Tolo mebIo COBEPIIAIOT CIOKHBIE DBOJIONHU, KOTOPHIM HANI
IpPOCTO yCTPOEHHHIH CHAPAJ efBa Ju Moker moppaskath, lla mpuroM m mruma
B 9TOM cJIydae CTAHOBUTCA MrPymKoii BeTpa. OHa, MpaBga, MOKeT MOALIMATLCA
M OIIyCKAThCA IO ReJTaHni, BHICMAaTPHBATE J00BYY, HO OHA IPHHYKIEHA B TO
7Ke BpeMs MenaTh KpYri, HacCHBHO YHOCACH OOMHM BOBIYIIHHIM TedeHHEM.
Ounsithr JIunueHTaNs NOKA3HEBAIT, 4TO COXPAHEHHE TOPHIOHTAIBLHOCTH
IPOJONBHON OCH HeTAINEro CHapAAa HaleKo He TAK TPYAHO, KaK 3TO MOMKHO
nmpeamonarats. Tem He MeHee M JImiuMeHTank, yOpaBAAKMHUA TaR JOBKO py-
JeM CBOEro cHapAja, AOJsKeH OB COBHATHCHA, UTO BHE3ANHHI IODHEB BeTpa
(yckopeHHOe IBHMKeHUE BO3AyXa), NOAHABIIHI ero HEOKHIAHHO BO BpeMsa
cunycka (6o oH, Jeras, CIyCKaJcA N0 HAKIOHHON JTUHHN) HA HECKOIBKO MeT-
poB BHICOTHI, He OpLn masA Bero Gezomacen *, IlosToMy mpocroe ympasienue
py7ieM, moXoOHEIM NTHYbeMY, He TOIbKO Tpe(GyeT HaBHKAa H HENPEPLIBHOIO
BHMMAHHA, HO H Hel0CTaTOUHO Haje:xHo. HeoOXomuM aBTOMAaTHYECKHUII pery-
aarop. JleiicTBue ero me Moiker GHTBH OCHOBAHO MCKJIIYMTENBHO Ha BaKOHAX
THKECTH (ABYXKoJeHHAasA TPyOKa ¢ pTyThio W TOMYy mojo0HOE), KaK AeiicTBHA
perymnaTropa POPHBOHTSJILHOCTH, OpefaoKeHHOT0 MHOIO a4 YOpaBIAEMOI0
aspocrara (¢Aspocrar», Beim.2, crp. 47). B camom mene, Korja asporian HaKkJIo-
HAeTCSA, OH HpmoGpeTaeT MO HANPABIEHHI0 HAKIOHA YCKODEHHOE JBHIKEHMEe
(kax KarAmuiicA ¢ TOPKH), B CHJY Uero BJIHAHHE THMECTH OCIOKHAETCH I
PTYTH B [ByXKoJeHHOI TpyOKe He JeilcTByeT, T. €. COXpaHAET HEKOTOpOe Bpe-
MA CBOHi HAKJTOHHHIH ypoBeHh BMecTe co cHapagom. Ha aapocrare e, or ero
HaKJIOHA, YCKOPEHHOI0 JBIKEHHA He NPOHCXOJUT M IOTOMY peryJasrop pabo-
TaeT WCOpPaBHO, MPHBOAA B AelCTBHE JMEKTPHIECKMH TOK M BOCCTAHABIHBASA
PaBRHOBeCHE BOBAYMHOro Kopadasa. Mue Karkerca, IiiA aspomyiaHa ClIegyer
ynoTpe6uTh, KaK peryJIAaTOp FOPHUBOHTANBHOCTH, MaJeHBRHI OHCTpPO Bpama-
jomuiica auck (paGoToil craforo sIeRTPUYIECKOr0 MOTOpPA), YKpenJdeHHHIH Ha
ocAX TaKHM 00paszoM, gToOH ero INIOCKOCTH MOINIa BCEIJ[a COXPAHATH OJHO IO-
JOoKeHHMEe, HECMOTPA Ha BpameHWe H HakiaoueHue cHapsgall®l, Ilpu Geicrpom
HEIpepPHBHO HOJfeP/KHBAEMOM BpPAIIEHHH JHCKa (THPOCKON, HJIH *KRHPOCKOI)
€ro IIOCKOCTh (yIeT HENOABMsKHA OTHOCHTEIBHO CHAPAJA, HOKA CaM OH He H3-
MEHseT CBOEr'0 HAIpaBIeHNs, HO CTOHT TOJLKO CHAPANY H3MEHHTh 9T0 HAIIpAaB-
JeHUHe, KaK OTHOCHTEJIBHOE MOJOKEeHHE BPAIMAMIEroCH NHCKA OKajKeTCA M3-
meneHHBIM. [lorATHO, Takoe HBMEHEHHE MOKET CIY;KUTh NIPHYMHOI0 3aMBIKAHNA
HIN pasMBIKAHHA DJIEKTPHYECKOT0 TOKA, JEHCTBYIONIEro Ha 3JEeKTPOMATHUT
¥ pyab, KOTOPHH M 3aCTaBJAeT 9yTh YRIOHUBIIUICA CHApAm NPUIATH CHOBA B
FOPH3OHTAJNBHOE MOJOMKEHHE, :

* Har CIBINHO, HE[JABHO 3HAMEHNTHIH BO3QYXOI/aBaTelh M WCCIe0BaTeNb YHal BO
BpeMA OJHOT'0 M3 TAKHX I[IOJNEeTOB ¢ BEICOTH M ciaoMmaia cefe HOTY.



[IIEPBOE OIIMCAHHUE K. 3. HOJKOBCKUM
ET0 A9POIMHAMMWYECKON TPYBbI]

IIpesxne Bcero mokopweilme mpoIry IT. MHOTOyBaxaeMblx wieHoB Hommc-
cHHA AaTh cBoe MHeHHe OOmEecCTBY, He CO0OMATE HAYET0 ¥ HHKOMY 0 MOWX pa-
Gorax u ImjJaHax, 40 OHKOHYaHHA WX M HaOedyaTaHHA.

Bcee mpepiaraeMble YepTeskH CXeMaTH4YeCKHe W CHENaHBl OT PYKH, IOTOMY
9TO He IpefHa3HAUeHHl MMOKA [AJA IedaTH,

JepT. 1. OOmee pacmososenie ONHTOB IO CONPOTHBIEHHIO BO3AYXA.
BoxoBag ropH30HTaJbHAA OpPOEKINS

HP—jnonactHaa Boagyxoxyska (poa Beanxn). IIpoGHMIE, mocTpoeHHSbI
MHO[0 mpuGop uMeeT B BEcoTy 150 ¢M, a B mupunry 40 cM. Bosmymusii moToxK,
[OCTeIIeHHO PACIHPAACH U 0caabussach, BHXOAUT U3 P U B Havale, Y YCThs,
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FMeeT B BEHICOTY M B Impuuy okoxo 40 cMm. P osmauaer pax ropH3OHTAJBHBIX
JIaCTUHOK, Ha3HAYEHHEIX AJA BHIpABIEHHSA IIOTOKA, KOTOPHI BHH3Y OTBEp-
crusi P (Ges nux) He coBceM paBHoMepeH. B H M BHANM oCh (CTOHKH M HOA-
MUNHEEKA e He H300paskeHH) U OXBATHBAIOIMHUil ee Ha/kKHM (Bpoje HaKHMa
[Tpouun). Hamum atoT mMeeT PYROATKY (UepHEI KpPY:;KOK), 3a KOTOPYIO JIO-
nactn (JI) mpuBogATca Bo Bpamenue., Hamum cralien qByMa BUATaMH c rai-
raMu, 3aBUHIHMBasA UX Gojee HIM MeHee CHIBHO, HOIYIUM Ty HJIH APYLYIO Be-
JUYHHY TPEHHA MEKIY Kee3HOH ochblo U JBYMS NepPeBAHHLIMH GpyCcKaMH Ha-
yKuMa., Bpamas Jomacté cKopee H CKopee, MBI, HAKOHEI, OCTHTHEM MOMEH-
Ta, KOrja HaRUM OygeT CKOJAB3HTH IO OCH H CKODPOCTH BO3AYIIHOIO IOTOKA
cpesaeTea MaKCHManbHoil n mocroArHoM. IIpn Bcex ombiTax gaBieHne BO3jyXxa
Ha GopMH GyeT onpenedATECA IPH 2T0l HanGoabmeil CKOPOCTH, COOTBETCTRY-
I0INell BeJIWYNHE HA)KATHA W 3aBHcAmelt or Hac. CKOpOCTh, IPH KamIOM OT-
[IeIBHOM OTBITe, ONPEIEIAETCA N0 AABISHHI0 BO3AYIIHOT0 MOTOKA HA MJIACTHH-
Ky, cormacHo Kosdpdunuentam Hanwvere m Homapno (uau Jlenrines), suas Ga-
pom[eTpHmuecKoe] AaBienme Temmep[aTypy] Boamyxa.

A ects npamoyr[onbHbLii] KecTAHON AMUK ¢ BOXOH, B KOTOPOI IIaBaer
ApYyroil Takoil jke AWK, HOMEHBIIHX pasMepoB, K mociegHeMy, Ha geThIpex
cronGukax (WIM JApPYTHMH cHoco0aMM), HPHKDENJReTCA MCHLITHBaeMasd
¢dopMa, aBIeHHe Ha KOTOPYIO MBI XoTHM ompexeauts. Ha Tom ke cromm-
Ke (), Ha KOTOpOM pACIIONIOKEH AMMK ¢ BOAOM, IpHKpelNJeHa CToeyka, a
Ha Hell cBoOONHO KadyaeTcd MafATHHK H3 NIHMHHOH TOHKOHU Kele3HOH IpoBO-
JOKH.

H mposonoxe mpuBasaHa HUTOYKA, 3a KOTOPYIO TAHET IJIaBaloLias gopMa,
CTpPeMAMAACA YAAMHUTHCSA MO HANPABICHHWIO BO3NYIIHOTO IOTOKA.

OT 5TOro MPOBONIOKA YKIOHACTCA OT BEPTHKATBHOTO HOJIOKEeHHA GoJlee HiH
MeHee CHIbHO, BermumHa YRIOHEeHHS ONpefendercd, HA ONHTe, TAHI'CHCOM
yIia YKIOHOeHHA, NPH IOCPEACTBEe JTHHEIKH, pasmeleHHOll Ha MUIIAMETDH,
Cuia JaBIeHNA MOTOKA GyHeT MpONMOpIMOHATbHA THCIY HeleHni, yKasbBae-
Muigx mposodokoit. Ilyrem ocoGoro ommta 3apaHee OmpefeaseTcd, CKOIBKUM
MIULIMIPaMMaM COOTBETCTBYeT yKIoHeHWe mpoBoaoku na 1 mm. Takum o6pa-
30M, BCE YKJIOHEHHS H COOTBETCTBYIOIIHE [AaBJIEHHS BOBAYIIHOIO IIOTOKA MOK-
HO BHIPA3uTh B MEULIAUTpaMMax,

BuyTrpenuuil AmuEK cHaGHeH ABYMA JerKHMHE PHYAaraMi, KOTODHIE JeJIal0T
ero ABHyKeHHe IOYTH CTpOro mapaJjuieJbHbBIM, OO0 HalpaBIeHHIO BO3QYLIHOTIO
noroka (aepr. 2). Bo Bpema omeiTa Hapy KHBII ANIMK 8AKPHBAETCSA KPHINKOI,
B KOTOpPOH NIpofgeNaHH y3KWe INEdn AJA CBOOOJHOTO JBHKEHHSA CTOJONKOB,
IOJiIe P/KUBAKINUX HOpPMY,

@opMmEr A yeTpawBaJ IpesBHyaiiHo Jerkue, us Gymaru. Ecan myxu0 yerpo-
HTH $OpMy B BHJe MOBePXHOCTH BpallleHHdA, TO f CHa4ajJa TIATeJIbHO BEYEp-
YUBAJ KPUBYIO INIABHOTO Upojoinbuoro cegerma gopmsi, Ilo sroit kpuBoii BEI-
TAYMBANACh HA TOKADHOM CTAaHKEe IOJOBHHKA (OPMBEI, [0 HamOOJBIIErO IIO-
TMepeTHOro ee cegeHUA (Iept. 3) (MHE 3TO ZeJaJH B MECTHOM #eJTe3HOL0POHHOM
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yaunnme). JepeBAHAy0 MOTOBHHKY A 0GJeIVIAN MOJIOCKAME MOKpoOH GyMmars
H 3aBepTHBaJ (3a0HATOBHBAN) BCe KpPENKo IIMPOKOH TechMOi (medeHAaT, Kak
peberka)., Jlap XopoleHBKO HpPOCOXHYTE OyMmare, A CHHMAlX (CBepTHIBAT)
TECBMY H CHHMAN OCTOPOMKHO OyMary, KOTOpasf NPUHMMAJNA BHINYKIbIH BHJ
a;eMeHTOB fepes [smnoit] Goaanxn, Torma ocTaBaZoCh TOMBKO CKIEHTH Ky-
coukm Oymarm Ha camoit opme, Ilocre cHATHA OyMakHOH 060I0YKHE MHPOKOE
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ee orsepcTne cHaOmamoch OymarkHEIM o0pyueM (wepr. 3). Ecam dopma Guna
09€Hb NIpOJOJroBaTa, TO HECKONBKO TakmX o0pydell BHIeMBAloChk BHYTDPH
OymasxkHoil moBepxHocTH, TaK jKe IPHrOTOBIANACH M Apyras IOJOBHHA (op-
MBI (HHOTIA He paBHaA mepsoil), O6e TOJOBUHE cIerka CRIEUBAIICE, 1 dopma
6sr1a rorosa.

Ilpucrymas K ombitam, HEOOXomuMO OHIO yOemHTHCA B JOCTATOYHOM ITOf-
BHKHOCTH IIJIABAIOIEro AMAKA W NPUKPENJEHHOH K HEMY (OpPMEI.

Jl1s 9TOrO CHCTEMY AIMHKOB C BOJOIO 5 CTABHJ Ha CTOJE H 3aMedat, Kakoe
napiaenue Ha GopMy IPHBOARIO ee B 3aMeTHOe JBH:KeHne, Bor mpmbop, mpo-
H3BORHUBIINI BecbMa MaJmle gaBieHHA Ha ¢opMmy. OH COCTOHT U3 CTEPHKHA
A (uwepr. 4), ycramaBimBaeMoro Goidee HIH MeHee ONH3KO K BepTHKANH, H
TOHKOH IPOBOJOKH, M30THYTOH IO NPAMBEIM YIVIOM H Bpamianmeiica BOKDYT
A. Yem merwe mpoBomoka B, ueM 0TBecHee 0Ch A 1 ueM MeHbIIe yKIousaeM B oT
I0JIOFKeHAsA PABHOBECHS, TeM ¢ MeHbIOeil cuioil gaBuT B HA BCTPETHBIIEECH
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NpensaATCTBHE; € MOMOMBLI 3T0ro NMpubopa Jderko NTPOM3BOAMTE [IABIEHUA
B HECKOJBKO MuurnrpamMmoB, @opMa HaYHHAET 3aMETHO IBUTATHCH YiKe MPH
pasaenuu 1 mMmirurpamMma. A Tak KakK faBleHHE BO3JIYIIHOIO IOTOKA B OIIBI-

efion 3

Yepr. 3

Tax JOXOAHT 1o O B GoJiee IpaMMOB, TO
YyBCTBHTEJIBHOCTL MOEro npubopa MHE Ka-
3aJach BIOJHE JOCTaTOYHOIL.

Hanee, HYKHO OBJIO HCCIELOBATH
HCKYCCTBEHHBIH BOBYIIHEIH  MOTOK
(gepr. 1).

Hamo 6elo ysHATH CKOPOCTH IOTOKA
B pasHBIX pAaCCTOAHHUAX OT YCThA M OT
cpejHell ropnaoHTAIbHOM ero ocu, Yept, 5
uzobpaskaeT npuGOpP, YKA3HBAKMMIT He-
TOCPENCTBEHHO CKOPOCTh BOBAYIIHOTO IIO-
roka, OH cocromT M3 miIacTHHRE A Ha
ABYX NPY:KUHHHX HOMKaX, KOTOpas OT-

KIoHAeTcH Oosee HIH MeHee OT IOJOKEHHSA PABHOBECHA B 3aBHCHMOCTH OT
ckopocty BeTpa. HomeGaHue miracTHHKH yKa3sBaeT HA HEPOBHOCTH €r0— MOPHI-
BucTOCTh, [Jlemenna B g molywan Tak: cHadajsa BEYHCIAJ JaBlIeHHd Ha

naacTuHRY A (mo Kosdguumenty
Ranvere u Homapjo) mpu pas-
HEIX CKODOCTAX BeTpa; 3aTeM
NPOUBBOMMI 9TH CAMBle JMABICHII
Ha TIaCTHHKY A IOCpPEefCTBOM
6ioKa M TIpy30B, 0TMedad Ha
Aayre B moKaszaHHA CTPENKU A; U
cTandg COOTBETCTBYIOINMe IU(PEHI
cKopocTeil,

K Tomy e MOMET CIYKHTB
1 amnapar, mnogo0HbI 306 parken-
HOMYy Ha 4epT, 2, TOABKO B
MeHbIIeM pasMmepe; BMecTo (op-
MH Ha HeM yKpeliderca BepTH-
KaJabHAsa maacTuHKa (uepr. 6). Ha
B maBUT BO3OYMHLIA MOTOK, 3ac-
TaBIAA B IBHraThCA H YKIOHATH
NPYMHUHKY A OponopHMOHAIBHO

_5"/5/" Z/
CEFleer .

YeprT 4

nasiaennio Betpa, lllkana C He yKaseIBaeT TOYHO HH CKOPOCTH €ro, HH JgaBle-
HHS, & TOIBKO TOCTOAHCTBO €I'0 U HEPABEHCTBO — B PA3HEIX MeCTaX IOTOKA.
[Torasanna aroro mpuGopa, Gaaromapa Bome, MeHee HOJBEPIKEHEl 1 POKa-

HHIO,

Onmr pacmomaraerca, Kak ykasauo Ha 1-m wepremxe. @opmy momemaror B
cepefitHe DOTOKA, IO €r0 HAIIDABJEHNIO U He 09eHb OJIUBKO K yCThIO, 9TO0H He
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Opl10 GONBIMONR pasHMUIEL MEKAY CKOPOCTAMH BO3AyXa y KOHIOB dopMmbi, Pas-
Mep mociaefHEH, B 0COGEHHOCTH B BePTHKANBHOM HATDABIEHHH, AOMKEH OHTH
HeBeJIWK B CPABHEHMM ¢ MIHAPHHOK HIH ILIOMIANBI0 TOTEPEYHOro CeUYeHus Io-
ToKa. B mpoOGHEX omeITax OT-
HOIIeHNe HamboJbImell mioma-
AH  IONEePeYHOro  CeIeHH
(80 KB. cM) HCHBTEHBaeMOH |
GOpMEI K ILNTOIAJ M HOPMAaJb-
Horo cewenua moToka (40X
X 40 kB. cM) 6sTO He Gonee
/9. Ho sxenaTenbuo, YTOOGBI
9TO OTHOLIEHWe OBJIO ellie
ropasgo MeHbme. Teoperude-
CKH TIOTOK [OJJKeH OB OHTEH
Gearpannuer. Bmpouem, s Ha
ONBITax (IO pa3HEM MeTo/aM)
Oyny HMeTh clydail mOKasaTs,
HACKOJIBKO Mal0 H3MEeHATCH
Ko3pUIMEeHTH  COTPOTUBIE-
HHA II]JI‘I 3aMeHe, orpaHu-
9eHHOr0 IOTOKa Gearpanmd- Yepr 5

HBLIM,

OnmT HaumHAK € Majgoro Hajrkatua BuaTOB (A, bepr, 1), coorsercrt-
BYOINETO MAalOMy TpEHHIO OCH H Maloll cKopocTH moroka. Bcece mopenn
(opMBI) HCHLITEIBAIOTCA IpH OAHOM IIOJOKEHHH raek, IpH OJHOII CKOpO-

CTH HCKyCCTBeHHOTo BeTpa. Horzga
! oIrpegelJieHO W 3anuCaHO JgaBJeHHe Ha
] —~ 17 { / OCJIeJHIOK MoOogelb, BMECTO Hee
| (7/ffn D BCTaBJIAETCA HOPMAlAbHO K IOTOKY,
oiIacTHHKa H3BecTHOII mimomanmu. Ilo
JIABIEHUIO Ha Hee, B CBSIBM C IOKa3a-
HueM GapoMeTpa M TepMOMeTpa, Ompe-
geJasdeM CcKopocTh moTokKa. IleHTpH
¢opM H NIACTHHKU JOKHEL TOMELIaTh-
cqa B ofHoll Touke moroka. JlaBlenue
Ha ILIACTHHKY Jydiie OUpemesATh B
HayaJle ¥ KOHIE CePHHl OIBITOB, ¢ TeM
‘TI‘OﬁbI YBBPHTBCH B HeH3MEHHOCTIU
CKOPOCTH BO3[yXa BOBCE TEYEHHE OIEI-
ta, Hampnoe U3 moxydeHHEIX gHceld mpeobpaszyeM B KoO3(PPHIHEHT COIpO-
THBJIEHHUA COOTBETCTBYMomell (OpMEI, eCIH CPaBHHUM, ITOCPECTBOM [elleHusd,
maB/leHHe Ha OPMY C JaBJeHHEM HA II0MAJb €6 HAMOOJbIIEr0 IONepPEeTHOTO
ceueHns (OHA 3apaHee BRYMCIAETCH; JaBJeHIE ke Ha INIACTHHKY, IOTyYeHHORe
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paHee, JacT BO3MOMKHOCTh OIpefieIUTh H JaBjJeHHe Ha 00y II0mMajab, IpH
TOM 7K@ CKOPOCTH [BH/KEHHA).

IloBopaanBas Ha HeCKONBKO 06opoTOB raiikm Hayxuma H (wepr. 1) u yse-
JHYIHBAA TeM CROPOCTh MCKYCCTBEHHOrO BO3JYITHOIO mMOTOKa, DOJYYHM TOUYHO
TaK jKe AN APYTHX JaBJIeHHi, I0 KOTOPHM y3HaeM pAJg APYrax Kodgpdumuen-
TOB AJIA TeX ke ()opM, HO OPH APYroil CKOPOCTH, BHYHCIAEMOH, KaK yKaszaHo,
no koapdunuenry Hanvere u Homapmo.

ITpomsBopa eme psajg ONBITOB ¢ TeMU ke OPMAMM HpPH HOBOM YBEIHUICHHU
TpeHud W, ciaemoslaTejbHO], IPH HOBOH CKOPOCTH, IOJYYHM TPETHIO IPYIITY
Aasnenuit m Koaddumumentos, Tawum obpasoM, menas, uanp [umep], mabaiome-
HHA ¢ ABYMA AecATKaMH GopM, IPH JECATH PA3AHIHEIX CKOPOCTAX, MOJIYINM
200 aucesm, BHpa)KAWIUX AaBlIeHHe HA pasHbe QOPMBI, IPH PA3HEIX CKOPO-
crax, Torga ocraercst BEIpasuTh rpaguIecKn HIH IOCPEICTBOM dMIIPHIECKUX
YpaBHeHHil 3aBHCHEMOCTh MKy JaBJeHHEM H CKOPOCTHIO MOTOKA, a MHOIJja —
MERAY gaBJIeHHEM, CKOPOCTHI0 MOTOKA H IIepeMeHHOH ¢opMoil Tena.
Bo BecsakoMm caywae, OoJy9eHHBIE MHOK KO3Q(PUIHEHTH CONPOTHBIEHNUA
PasHBIX TeJ, ODOMHMO BHBOAa KAaKHX OB TO HHM OLLIO 3aKOHOB COIPOTHBIE-
HUA, MOTYT HMeTh HEKOTOpPYI IEHHOCTb, KaK (aKT MM KakK IOBepOUHBII
MaTepHa.

Ilpegmonarazo mpousBecTH OOEITH CO CAERYIOIMMMH (GopMaMd, IPH Pa3HHEX
CKOpOCTAX!

1. C remamu pasHoii HPOROJTOBATOCTH, HOJYyI€HHEIMH OT BpalieHHA TYTH
KpPyra BOKPYT ee XOpJEHL.

B rpynny stux HabmioneHmit BoiigeT H chepaIecKas MOBEPXHOCTH C ee Jac-
TAMH.

Ilora MHOI0 MPOHSBORMINCEH OIEITH € TAKOTO POJA MOBEPXHOCTAMH TOIbKO
npu ckopoctd B 1 M [B cex.] m Ba Berpy. Ilocaemmero copra ombITH HEYTOOHE
I TPYJHH, He FOBOPA y’Ke O WX HEeTOYHOCTH (mochialo B HoMmumccmio megaTHOE
OIHMCAHHE ATHX ONBITOB B 3 DKaeMn [1apax]).

2, Wurepecuo Geiro GbI OOpEJeNHTH TAKMAKe NaBleHHe OIPH HAaKIOHHOM IO-
NO;KeHMH MPOJOABHOR OCH TeX ke (opM K HANPaBIEHHIO HOTOKA, HO AJA 3TO-
ro morpebyioTca uepecuyp GoablIne pasMepH BO3AYXOAYBKH.

3. C snauncouoM BpaleHnsa pasHOH yOJIuHEHHOCTH (JepT. 7).

4. C Teramu opMBI JememKH, pPHOH, Aiina (B crathe Oyaer maHa X gopma
TMOCPE/ICTBOM 9epTerka HWIH ypaBHEHHA),

5. C pasHoro pojia IUIWHAPHICCKHMMH H KOHHYECKHMH II0BEDXHOCTAMH
[wepr. 8].

6. C MHEOrorpaHHHKaMU.

7. Hexoropsie aBrops mo comporuBiaeruio (r. ITomopmes) mpemeGperator
3HaYEHHeM KOpPMOBOM 9acTH Telda M TPeHHeM BO3/lyXa (faske JJsa IIPOJOJIroBa-
THX TeJ). fl cmenalo ONBITE, KOTOpPHE BBIACHAT 3TOT CHOPHBIE DYHKT
[wepr. 91.
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611, C xBaxpaTHOil miacTHHKOII, HOPMAJILHOII K HamnpapieHHIO IOTOKa, HO
HaXOfAWEHCA Ha pasHHWX PacCTOSHUAX OT I'OPMBOHTATBHON INIOCKOCTH (OT

cronuka) [gepr, 10].

Hepr. 12

7. C Takoil ke IIJaCTHH-
Koll, HO pacmolodeHHON HaK-
JOHHO K HANpaBIeHH IOTO-
Ka. Jlas 9roro AIUK ¢ BOXOU
M IIACTHHKOH  pacrolaraetcs
Tak, 4roGB HAIpaBJeHHEe IJIac-
THHKN COBIARAJNO C Hampanie-
HHeM I0TOKa; 9TO CIyIHTCeA,
Korga  yKasaTedb (mmnamo-
MeTp—uepT. 1) moramkeT HyIb.
Toryma, mo sapaHee pacdepdeH-
HOMY Kpyry Ha CTOJUKe, AINUK
BMeCTe ¢ MJAacTMHKON moBopadn-
BaeTcA MOCAeN0BaTeabHO Ha 9, 10,
15, 20 m T. ;1. rpafycoB (moBepKa
dopmyn Hwommena, Jlamriaea u
mopna Pemes).

8. OnmmiT ¢ ymaIMHEHHOH TIpA-
MOYrolbHOII NJIACTHHKOI, pac-
TMOJIOKeHHOH BAOJIb IOTOKA, He-
MHOTO HaKIoOHHO K Hemy, Mame-
HAETCA YAJHHEHHOCTH, HIW IPO-
I0JTOBATOCTh, MIACTUHKHA. BEHEBO-
JUTCA 3aKOH, BRIpAIKAIOIMHUI 3Ha-
YyeHHe IMPOMOIr0BATOCTH, MOMUMO
MII0IMA/H,

9. OneT ¢ TakoH ke Iia-
CTHHKOI, HO JAHHHAA CTOPOHA KO-
TOpPOif pacmosioxeHa HOPMAaJbUO
K DOTORY. 3aK0H TOT jKe,

10, JlarmeEnme Ha OAHO U
HECKOJBKO O\MHAKOBHIX TeI, pac-
DOJOMEeHHBX BIOJb ITOTOKA —
onuo 3a apyrum [wepr. 11]. IIpu-
meneHne, mamp[umepl, K Bompo-

Cy:Kak Jerde JeTaThb (paccekaTh BO3AyX) — 04 HOMY a3pOCTaTy MJIHU IpyNIe HX,
‘pacmoNosKeHHON Ilemblo. J3aMedy, 4UYro OIBITEL € MaJOIpONOJTOBATHIMH
TeJaMHl MOMHO NIPON3BOJHUTE IIPH OI[HOI? HJIH ABYX pa3JHYHBIX CKOPOCTAX
HOTOKA, MOTOMY UTO KO3(POHIHEHTH CONMPOTUBJIEHHMA MAJONPONOIATOBATEIX Te
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TO4YTH He 3aBHUCAT OT CKOPOCTH HOTOKA, JHUIIb O®l OHA He OBiJIa MEHBIIE OHOro,
IBYX MEeTPOB B CEKYHAY.

I[JI}{ Toro 9TOOBI MOKABATH OIBIT SHAYUTEJBHOMY YWHCIAY JHI[, HHTepecHO
caenyiomee ero pacmoioxkenue (aepr. 12): A — ects mcnmTHIBaeMaa dopwma,
MaJIoe CONPOTHRIEHNEe KOTOPOIT MBI XOTHM HarJAJHO MoKasaThk myOnuke; B —
SIMUK ¢ 'BOfol, ommcanHbil panee (uepr. 2); J — Touka omopsl pbiuara BC;
(' — IIacTHHKA, aBIIeHNe BO3/yXa HAa KOTOPYIO CTPEMHTCA NepeTAHYThH gop-
My A. Berasup, Hanp(umep], miacrmery C, Iuomajas KOTOPOH cocrapiis-
er '/}, MIOMAaAN TONepeTHOro CEUeHHs, W NpPUBeAs B JeHCTBHE BOBJYXOYR-
Ky (uepT. 1) ¢ KpelKo 3aBUHYEHHKIM HAMKUMOM, YBUJHUM, YTO IPU MOCTEIHEHHOM
yBeIM4eHHH CKOPOCTH BOBJ{YIIHOrO IOTOKA HACTyNaeT MOMEHT paBIOBecIs,
a 3aTeM u mepersirupadue miaacTurku C. Otcioga BeIBogEM, 910 Koaddmi [neur]
COTPOTHRIIEHNS YMEHBIIAETCA ¢ yBEIHYEHHEM CKOPOCTH IOTOKA, 3 B MOMEHT
paBHOBecHs Brpakaerca wucioM '/;,. IIpoGHEIT omBIT Takoro pona A yike
O pOU3BOOMIT,




JABJIEHHUE BO3YXA HA IIOBEPXHOCTH,
BBEAEHHBIE B NCKYCCTBEHHBII BO3YIIHBIN ITOTOK

Jlaa copaBoR mpH YTEHHM CTATHH

CropocTe BpameRHs  JomacTeil BOBAYXOAYBKH MHpPONOPIAOHANBHA KBAaJpaTHOMY

KOpHIO W3 BeamwHEH Tpysa (5 m 6)[1,
OTKIOHeEHe CTpelNKH Ha | MUIIuMeTp coOTBeTcTBYeT cumie B /g Tpamma (0KOJO

12 gum).Japierns (2] ga Teno BEpaxkaroTes B MEJIIAMeTpaX YRIOHeHHs CTPeJKH, T.e. B BOCh-
MHAJECATHX MAONAX Tpamma (24).
IloxkasagHe CTpPeNKH, OpPH Hadale KasRIOro ONEITA, IOBepsAeTcAa rpysoM (23 m 24).
ODnEITH CONPOTUBIEHNA OPOM3BOMWINCE OpH IIOTHOCTH BO3RyXa, Onuskoir x 0,0012.
JapmeEne HA CTONOHKHN, MepeKIAfAHH N JEHTH IOCTOAHHO IPOBepAIOch; Gombmreit

9acThi0 OHO OHIO paBHO (25):

Tpyz + .. ... 1 2 4 8 16 ¢[ymros]
Hagmerme . . . . 3 6 11,5 21,5 42 82 Mm.

B crarne NPHBOJATCA JaBIeHHA 3a BHYETOM ,HaBJIeH.Hﬁ HA CTOHKHM M nopodee.
I[ElBJIBHHB Ha OfHY U TY e HOPMAJbHO PACHOJOMKeHHYI0 NIacTHHRY NpONOpHHOHAIBHO

pennuune Tpysa (26, 27 m 28).
Benuunma faBineHua Ha 1 KB. cM, OpH pasHHX Ipysax, paBHa:

1/, 1 2 4 8 16 [¢yrTOB]
0,325 0,65 1,3 2,6 5,2 10,4 MM,

HMasuenne ma 80 xB. cM = 26; 52; 104; 208; 416, 832 [Mm] (cm. 38).
CKOpocTh IOTOKA IIPONOPIHOHANLHA KBaApaTHOMY KODHIO M3 BeIWIHHH rpysa (29).
OrHommeHHe CKOpOCTeH HOpH pAasHHX TpysaX Bhpamkaerca gucaamm (30):
1 1,4 2 2,8 4 35,7
AGcomoTHEE CKOPOCTH (B MeTpax [B ceK.]) mpm Tex ke rpysax paBmH (35):
1y 1 2 4 8 16 QynT.
0,756 1,069 1,512 2,138 3,024 4,276 m [B cer.].
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ITpoexyueii NAaHHOTO TeJa A HA3HIBAI) B 9TOH cTaThe BEIHYHHY TEHH OT Teja Ha IJO-
CKOCTH, HEPHeHANKYIAPHYIO K HaOpaBieHHi0 MOTOKa, -Ipejmoiarag, 9YTO0 IapalelbHLIe
Ay94 CcpeTa WAYT IO HANpABIGHAIO BeTpa. Hopoue — 9T0 ecTh miomajb NpPOEKIAH Tesa
HAa INIOCKOCTh, HOPMANBHYI0 K motory (102).

[laBnenne Ha DPOEKNWIO, T. €. AaBJIEHNe BeTPa HAa IJIACTHHKY, PABHYIO IJIOMALH IPO-
eKIUH.

Rosgppuyluenm] conpomusaserus — TepMun, wacto ymoTpeGuseMmelii MEOM., D10 ecThb
OTHONIeHHE COOPOTHBIEHNA TeJa K [JaBJIEHMIO HA NPOeKNU0, Wi K CONPOTHBICHHIO I OeK-~
ouK, OpH OfHONK H TOI e ckopocTH Berpa. OH mOKasEBaeT, KaKyio YacTh AaBIeHHsA HA
IPOEKIUIO (IIPOEKIMsA HHOTAa ecTh INIOMA[b HAnmGOABINEr0 NOMepevHOro CedeHHs Tela)
COCTABJIAET [aBleHAe Ha Tell0, OPH OJHOH CKOPOCTH [BUMKeHWS,

Vmuausayueil gopmbl, wau nosesnocmuio gopmei, A Has3HBa0 o6paTHOE OTHOMIEHIe,
T. €. OTHONmeHHEe [ABJeHUs Ha IIPOeKNUI0 K [aBIeHHI0 Ha (OpMY IpH TOil 3Ke CKOPOCTH
Berpa. OHa HOKa3HBaeT, BO CKOJIBKO pas yMEHBIIAeTCA CONpPOTHBIEHMe Tela, Gaarogaps
ero (jopMe, CPaBHUTE]BHO C JaBleHHeM Ha IPOeRNHIO IPH TOH e CKOPOCTH IBH:KeHHA.
Vrunuzannsa opmel 06HKHOBEHHO GoNbINe efUHUNE, Kod(Qmy[nenT] sie CONpOTHBIeRTA —
HaoGopoT — Meuwme eAuEunE. OpEaxo OmBaer m oGpaTHO.

Ha ocHOBaiinu 3aKOHA OTHOCHTENHHOTO JBIKEHNA, POIIHTENBHO BCe PABHO: HBHKETCS
QH TeNO0 B HeNOABU;KHOM BO3[QyXe, HIH BO3AYX IBH;KeTCA HABCTPETY HEIOABMKHOMY TEXdy.
Japmerua Ha Teio B O0OMX CJHydYasgxX JOJKHE OHIThL CTPOTO PaBHE, OPH OMHHAKOBHX YCJIO-
BHAX [BHKEHMSA; H X0TA Ha OUETe, Hallp [mMep], ¢ :xupkoii cpenoil Jwo6ya n JomMen moxy-
9 B 000HX CIy9YafX HeCKONBKO pA3IMYHHE Pe3yIbTATH, OJHAKO 9TO MOKHO OPHIMCATEH
TONBKO HETOYHOCTH B' OHpefieleHHN CKOPOCTH IBIKEeHHA JHANKOCTH. B camoM Jexe qis om-
peflelieEnA CKOPOCTH, HAalpHMep, BO3AyXa CymecTBYeT HECKONBKO (OpMYX, AAHHHX B Ha-
meii crathe (41—44) m BechMa HecOTNIACOBAHHEIX Me:KAY cobomw.

Kosfuyuernm mpenua naockocmu o éosdyr eCTh OTHOmeHme abCONIOTHOM CHIH Tpe-
HUA OJIHOM CTOPOHH! TPyIeiicA MOBePXHOCTH K CONPOTHBIEHHIO TOH Ke IOBEPXHOCTH MpH
[BIGKEHNUH e¢ B BO3[YXe C TOi JKe CKOPOCTHIO, HO IO HANPABIEHWI0 HOPMAIA K Heil.

ITpodoazosamocms €CTH OTHONMIEHHe MIMHHL Tela K CpelHeMY AHaMeTPy ero Han0oib-
mero MONepedHOTO CeYeHNA (HIH K IUHpUHE).

IIpogoarosaThie KpPHBHE OOBEPXHOCTH i YCTPAaMBAl UYpPe3BEMAHHO Jerkme — mu3 Gy-
maru. Ecan MEe HYEHO OO yerpouTs (OpMYy B BHfIe IOBepXHOCTH BPAINEHHS, TO 5 CHa-
qaza TIATEeJILHO BEMEPYHBAN KPHUBYIH TIaBHOTO IPOJONBHOTO cedeHHA dopmal. IIo aroi
KpMBOil BHITaUHBANach HA TOKADHOM CTaHKe, M3 fiepeBa, NONOBHHKA (OPMH — 0 HaH-
S0NIbIIero mMOmepevHOTO CedeHHA ee. DTy HONOBMHKY A obmemnan momocKaMm MOKpoii Gy-
Mara u 3aBepTHBAX (3a0MHTOBEIBAIN) BCe KPEIIKO IINpOKOIl TeckMOil (Iereman, Kak peGenka).
JaB xopomeHsKO OPOCOXHYTH OyMare, A CBepTHBAl TeCHMY I CHHMAJ OCTOPO&HO GyMmary,
KOTOpaf NpPeKpacHO NPHHNMANA BHIOYKIHII BHJ 3JeMeHTOB IOBEePXHOCTH JAepeBAHHOHE Goi-
paak#. Torga ocTaBaloch TONBKO CKIEHTh Kycoury Gymarn na camoit dopme. Iocne caarus
GymaskuO0ii 060I09KY MMPOKOe ee OTBepcTHe cHab;kamock OyMaskEEIM 006pydeM (M3 pHCO-
BalnbHOIl Oymaru), Tak e HPUroTOBIAIACE H Apyrasd HONOBHHA OPMEl, HHOTAA HepaBHAA
H HecXofHasa ¢ Oepsoii. Ecam mapo, ofe DONOBUHEL CIerka CHIeHBANNCE.

Boagyxonyeka cocrosana W3 [epeBAHHOH KIeTKH, CBHHYeHHOH raiikamm. BryTpm
GoKoBBIe CTenKd OBUTH OGUTHL KAPTOHOM, @ KPHBAsS MOBEPXHOCTH OBLIA yCTpOeHa m3 Gejoi
smecTH. OCh M CHMIBl KPHUIATKM — MeTaJINdecKHe; JONATKH ee U3 TOEKOTO Kaproma. Bos-
IYXONYBKY A He B3BeIlUBAJ, HO JyMaio, IT0 OHa He BecuT Gomee 50 pymHTOB.

Bonemylo wacte (opM, [ HCOHTAHMNA MX COOPOTHBIGHHA, A KIeHI W3 TOJCTOH
pHCOBANBHOKE Oymarud.

6 K. 3. Luoaxoscknit



I
ONNCAHHUE IIPUBEOPA H ITPOU3BOJICTBA OIIBITOB

1. WcerycerBennniii BO3AYUIHEIH TOTOK NMPOH3BOJUTCA MOCPEJCTBOM MpH-
Gopa, mopo6Horo Besinke: (depr. 1)[%1,

2. PB — nonacTHasa BO3AyXoAyBKa. Bricora ee okomo 150 cm (2 apm.
2 pepmka): mupuaa — 45 cm, Jlomactu J mpuBomATCcA BO BpallleHHe IIOCpe-
cTBOM rpysoB, or Y/, ¢yrra mo 16 ¢ynros. [Juamerp nomactHoro Koieca, co-
crosmero us 12 momacreit, pasen 100 cm. I'pys geiicTBoBad Tak: GHMYeBKa Ha-
MATBIBANACh Ha BaJd B mocpemcTsoM HeH300paKEHHOH TYT PYKOATKHM W mepe-
KHABIBAJNACH Yepes HENOABH:KHEBIH 0J0K Sy, BRHHYEHHHH B DOTONOK, H NpH-
BASHIBAJNACH K KPIOUYKY, BOHTOMY B NMOTOJIOK PAJOM C HENOJBHKHBIM OJIOKOM.
R mopgsumuomy Gimory By, Ha 2 KpIOKa, HABEIIHBAJAMCH Pasmble rpyasl. Baur
eme gobaBounkil rpysux (e !/, pyHTAa — He Gomee), KOTGPHIH, TPOTHBOAEICT-
Bysl TPEHHUIO H yHIYTOKAA ero IPU MAJIEIX Ipysax, Jexal Bpamenne 6ojce coOT-
BETCTBYIOIIUM CHJe [NIABHBIX CPY30B,0 KOTODPHIX 5 TOJBKO M Hyly yLOMHHATH.

3. K rpysy I’ npapemupaack elle OHMyeBKa,Kacapliasgcsa pcerja moja,pajn
TOr0,9T00BI THAKECTh OHIeBKH B MPUOOpe MPOHM3BOAMIA HOCTOAHHOE lelicTRHE.

4. BuueBka MOIa HaMaTHIBAThCA Ha Baje He Oosee 18 pas, a Bpema nao-
JIOleHHA BO3IVIIHOTO ITOTOKA W NPOM3BONUMBEIX HM JlaBleHUI OHII0 He MeHee
11 ceryun (upu rpyse B 16 dyuron).

5. Ilpu moGamounom rpyse, HaONIOgas BpeMeHA IIOJHOTO pa3MaThiBaHHA
Ou9eBKM, YBUAUM, 9TO BpeMeHa 3TH — IOYTH CTPOro — 0OpATHO HPONMOPILHO-
HaJbHB KODHAM KBagpaTHHM u3 [peca] rpysos. Tax, ma6Gaogaa npema pas-
MaThiBaHHA OMYEBKH IpH rpyse B !/, pyHTa, moxyunM 62 cexyHIBI, T. . Bpems
9TO, CPABHUTEJNBHO ¢ HAUMEeHBIINM (CM, 4), VBEIHUMIOCH B

62

HIn B

]/16:%:]/?7: 5,66.
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6. Orciona MOMKHO JOragbIBATLCA, YTO CKOPOCTh BOBNYHIHOrO IMOTOKA IIpo-
NnoponHoHAaJILHA I‘;Ba,leaTHOMy KOPHIO ¥M3 BeJHEHHBI I'JIaBHOT'O rpyaa.

7. O MakcMManbHO’ Ke BeIMYMHE ee MOKHO CYAUTH 110 AHAMeTPY JODacT-
moro koaeca. [leficreurensHo, npu rpyse B 16 ¢ynros, oGoxg xomeca B 11 ce-
kynun npoxomutr paccrosume B 100x3,1416 x 18 = 5655 cm; B ogmy cekymugy
nmomygum 515 em, mmm 5,15 M.

Yepr 1

8. Urak, ckopocTh BeTpa B HAIIUX OmHTaX Gamska K 5,15 m [B cex.].

9. 9ra CKOPOCTH JOJIKHA BaMeJJIHTHCS JeHCTBHEM pPeIIeTKH, BHIIPAaBIAIC-
meit morok ([uepr.] 1, P),1n HecoBepmeHcTBaMH npubopa. Pemerka P ecTh oT-
KDHITBIH ¢ IBYX NPOTHBONOJOKHBIX CTOPOH ALIMK, pasmeleHHsit 11 ToHKmME
TODM3OHTAJNBHLIMA MmeperopofkaMu Ha 12 paBHEX otgedeHHil, KOTOpHe, B
CBOIO O4epelb, AedATCA Ha 48 ornenenmii 3-Ms BepTHKAJIbHBIMH HEpPETOPOLKa-
mu. Pemerka ocrabiaser BUXPH W ypaBHHBAET CKOPOCTH, T. €. JA€IaeT BeTep
MeHee IOPLIBHCTBIM. )

10. Pemrerra Junis HeMHOr 0 MeHee 0TBEPCTHS BO3MYX0AyBKH, VisMepenns pe-
IIeTKH: B BRICOTY M MMPHHY —OKO0JO0 35 CM,a [0 HApaBJIeHHI0 OTOKA—2D CM.

11. WcnmreiBaemaa ¢opma @ ([uepr.] 1) ycramasiawsaercsa Ha CTOJORKAX,
IIpHKpenJieHHBI X K OTEDPLITOMY HECTAHOMY AUIUKY. HI[[PII{ /e 3TOT MmJapaer
B ipyroM sAmmnke A ¢ HATUTOH B HEM BOMOIO.

12, 9ror mocnepunit () 3akpeiBaeTCs COCTABHOM KPHIIKOH ¢ mpopesaMn
I cBOOOHOTO JBHKeHHA 4-X CTONOUMKOB ¢ Jekamfeil ma HuX (opmoir .

13. Meskny cronGuxamm (deptesk 2), BOJb NOTOKA, NPHKPENJIEHH K HUM
ABe mapajjelnbHBe }KeCTSAHBIE JEHTH; MEKJY HMMH, Ha KpHIIKe, CBOOOAHO
BepTATCA, Ha BePTHKAJbBHO IIOCTABJIEeHHBIX HIoJKax, ABa TOpH30OHTAJAbLHBIX
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nMerkux Kpyka. JlmaMeTp UX TOJBKO 9yTh MEHbINE DACCTOAHIS MEMIY KecTs-
HBIMH JeHTaMn, HasHaueHHe KDY/KKOB — cBOOOJHOE [BHKeHHe CTOJGHKOB
6es Tpemma o kpasa mpopesos. Horga ppmxerca gopma, ofHa M3 JIEHT 4yTh
HAOKUMAeT HA Kojeca W KATHTCA II0 HHM IourH 6e3 TpeHHA.

14, JlnuHa, mMHpHHA H BBICOTA HAPYMKHOTO

amuka B camrumerpax: 30; 15 u 4. To xe — BHY-

L F LR EEFTFLI I ERERE 2R LS, TPeHHero: 20, 10 u 21/ o CM,

° 15. flcmo, 9To DIAaBAIOIMHME AMHUK MOMKET IIOA-

7| HATh, cunTaa ® ero Bec, a0 500 r, T. e. Goxee
¢dyHTAa.

Yepr 2 16. YyscrsureapHOCTh 3TOro mpubopa, fasmke

HATPYKEHHOI'O TaAMKeNdeiimero dopmoio, Golee geM

. DOCTATOYHA; MMEHHO NJIABAIuI AWK OPUXOIHUT

y!Re B JBH;KeHHe OT TOPH30HTAIBHON CHIH B 1 MHITHrpaMM (OKOJO JHHH),

Hayo Tonbko HaIHTh [0CTaTOYHO BOJNHE H yCTPAHUTh IPUCTABIINE KO JHY IJa-
BAIOMEro AMHUKA. Iy3EHPH BO3AYXA,

17. [las aT0r0 HY;KHO IpHKATh AMNUK KO JHY M HEMHOTO HOTepeTh O Hero.
Cnexas 2710, MBI, OfHAaKO, He 3acTpaxyeM ce0s HaBcerja oT mysHpeil, TOTOMY
9TO OT COrPeBaHUA BOAKI M APYTUX NPUYHH HTH Ia30BEe My3EPH HOCTOSHHO BHI-
IeNATCA M MOKPHBAIT CTEHKH coCyHoB. lly3spm Bo3gyXa yMeHBIIAIOT IOJI-
BHMKHOCTH AIUKA, ¥ IOTOMY BpeMs OT BpPeMeHH CJIeAyeT YCTPAHATH HX, KaK
YKasaHo.

18. flmuxr A ycramasaupaeTcA ropM3OHTANBHO Ha CTOMHKe 7', TAK ITOGHI
$popma @ maxoxuIACk B CepefHe IOTOKA i 9TOGH HaNpaBIeHHe {BH/KeHUA BHYT-
PeHHEro AIMHKA COBNAJaJ0 ¢ HalpaBIeHHEM BO3[YIIHOTO MOTOKA,

19. Ilox crommkom T, B HampaBIeHHH IIOTOKA, PACIOIATaeTcsa TOPH3O0H-
TAIbHAA JHHeHKa, pdsfgelleHHAs Ha MUJIHMETPHL.

20. B opHOll BepTEKATBHON MIOCKOCTH ¢ HEK KaYaeTcs, Mogo0H0 MaATHH-
Ky, JerKuii psraar mam crpeaka C. Och cTPeIKY rOpH3OHTANbHA W HEIOJBHR-
Ha, Kak u jguHeiira. Bce 510 cocrasiser ogno meloe co croauroMm T,

21. BechMa mOABWKHEIL I Jerkuit psraar p coenuHser cTpeaky C co croi-
GEKaMH mTaBaloIero AmEka. Tak 4To, KOrJa HpUBENeM BO3TYXOAYBKY B Jeii-
CTBHE, BeTep BMecTe C (GopMoil 3acTaBUT ABHraTheA U cTpedky. OHa yKio-
HAeTCA OT BEPTHKANBHOI0 HONOKEHHA BIPABO M MOKAMKET CTeNeHb CHIEL J(aB-
JeHHA BO3AYIIHOrO HOTOKAa HA GOPMY H CTONGHKM.

22. Opmaro IMOKa3aHUA ee TeM MeHee GYAyT IPOIOPIHOHATBHEL CHIE JaB-
JIeHHA BO3IyXa, 9eM CHJIbHEe YRIOHEHHE.

23. B 2TOM MH Ierko y6eauMcs, eclm ‘3aCTaBUM YKJOHATHCA CTPOIKY HO
JlaBlIeHWeM BO3Jyxa, a CHI0I0 rpysa. [laa arToro, mocpea¢TBOM Jerdaimiero
OymaskHOTO Gl0Ka, M3MeHAEM OTBECHYI0 CHIY TAKECTH B TOPH3OHTAIBHYIO.
Onum xomer ToHuaiimeli HUTKE HpUKpemusmeTca K cToiGukam. Hurs meperu-
MBIBA@TCA d9epes OJIOK, H K JPYroMy KOHI[y ee mMpPHBeIHBaerca OyMasKHas KOp-
3MHOYKa. B mee MpI kmagem rpysel, HaumHas ¢ geuurpamma. CHauamra moKasza-
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HHA CTPEIKRH OyAYyIH MOYTH NIPOTOPOHOHANBHE IPy3y, HO 3aTeM CTpPeIKa ImoKa-
3HIBAET MEHbIIe, 4eM Clejyer.

24. fl HCRPHBUI CTpPENKY, KAk IMOKa3aHO Ha uepreke 1, M JOCTHr mOMHOK
NpONOPOUOHATLHOCTH mNoKasammit. Moii . mpuGop O6BUI yCTPOEH TaK, 9TO
oTraoHeHHe cTpenkn C Ha 1 MM cooTBeTcTBOBamo cmie B /gy r (0KOIO
12 o).

25. Japinenne (npm ImecTH pasHHX IpysaXx) Ha CTONOMKH, MEPEKIaIaHH,
crpeary C m KecTsAHbIe JEHTH BHPaKeTcs B MHLINM [eTpax]:

(Tpya]. . ... 1 1 2 4 8 16 $ymToB
[[daBnenne] . . 3 6 11,5 21,5 42 82 M.

26. ItH maBleHHA BCerfa HY/KHO BHIYHTATH H3 JAaBACHHI HA HCIKETYEMBIe
dOpMH.

27. Jlns onpe/ieleHNsi CKOPOCTH MOTOKA Ha IBYX AMarOHaJbHO PaCIOI0/KeH~
HHIX CTOJIOHKAX YKPEmIseM HOPMAJAbHO K MOTOKY JIBé MOUTH KBAJpPATHHE MIa-
CTHHKE ¢ 00melo miaomaznpio B 14 kB. cM. J[aBleHnsa Ha HHUX, 3a BHIYETOM [[aB-
JeHHA Ha cTONOMEH (25), IpHW TeX JKe rpysax, HOCIENOBaTeNbHO OymyT:

4,5 9 18 36,5 73 145 mm.

28. Orciofa BuguM, 9TO maBieHAE Ha MIACTHHKY IPOOOPIMUOHAJBHO CTEHe-
HH HArpysk#, 9T0 ¥ HOHATHO.

29. A Tak Kak M3BECTHO, 9TO AaBJEHUE HA INIACTHHKY IPONOPIHOHAIBHO-
KBa/IpaTy CKOPOCTH OTOKA, HJIH CKOPOCTh NOTOKA IPONOPIHOHAILHA KBajipaT-
HOMY KODHIO U3 [JaBI€HAA Ha MIACTHHKY, TO MOKEM EINe CKa3aTh, UTO 9Ta CKO-
pocTs mpomopxn [MoHanbHA] KBagpaTHOMY KOPHIO M3 BeJIWYHHEI rpysa I'.

30. Taxum oGpa3oM, OTHOIMEHHE CKOPOCTEil MOTOKA JIJIA Pa3HHX CTemeHei
HArpysKH WOCTEeOBATEIbHO Oymer:

1 V2 2 2¥z & 432,

T. €. HaUBHICIIAfA CKOPOCTh, IpH rpyse B 16 ¢ymros, B 5,66 pasa Gonbme Ham-
MeHbINeH CROPOCTH, IpH Tpy3e B 1/, dynra.

31. laBnennme Ha HOPMAJBLHYH K IOTOKY INTACTHHKY He BaBHCHT, Kak IIO-
Ka3BBaeT ONKIT ¥ TEOPHs, OT MIOTHOCTH OKPY:KAomero Bosgyxa (eciam rpys
ocraeTca TOT e). JleficTBUTENpHO, KOTla YMEHBIIAETCA INIOTHOCTh BO3AYXA,
YBEJIWIHBAETCH CKODOCTh MOTOKA W YMEHbIIEHHOE [ABIGHAE BOCCTAHABIH-
BaeTCA. .

32. HUrax, mpm Bcex mokasaHHAX GapoMeTpa H TepMomeTpa, psaj 27 m0ia-
JKEH OCTaThCsA HEHM3MEHHEIM.

33. OpgHaxo abCcOMIOTHAA CKOPOCTH IIOTOKA HM3MEHAETCH, 4 BMECTE C TeM I
paBleHHe Ha GOPMEL MPOJOATOBATHE, IJe 3HAYATENBHYI0 POIb HrpaeT TPeHHe
BO3yXa.
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34. 3mas aGconoTHOE HasieHue (24) Ha WIACTHHRY, JETKO BEIYHCIUM M CO-
OTBETCTBYOIIYI0 CKOPOCTh MOTOKA. [lJIA 9TOro B OCHOBaHHe HpHMeM QOPMyIy
Kanpere u Komapgo 0,071-V2, koropas smpaskaer B kuwiorp[ammax] nmasine-
mue Berpa Ha 1 KB. M mpu ckopocT: V moToka B Merpax [B cek.]. IIpegmoaa-
raerca papienue atmocdepst B 1 kr ma 1 kB. cM (735 MM) m TeMmepaTypa B
10°11, wmm mocroguHaa naotHocTs Bo3myxa B 0,0012.

35. Ilony4aum Takme ckopocTu, B MmeTpax [B cex.]:

0,756 1,069 1,512 2,138 3,024 4,276,

CiemoBaTelbHO, TH CKODOCTH JIHIIb HA l/; MeHBIIE CKOPOCTH IO 0GOAY
JI0macTHOTO KoJdeca B Bosgyxomyske (7).

36. Ham BO3AyMHHI HOTOK HMeET OrpaHHYEHHYI0 IUIOMA[b IOTEePEYHOTO
ceuenua, umenno okoxo 1200 xs. em (/g KB. M), 3HaunT GOJNBIIE, UEM B am-
napate Makcuma *. Uem cpaBHHTeNRHO OOIMHpHee IJIA MOJENH BO3NYIIHEI
IIOTOK, TeM, TEOpeTHYeCKH, 00dplie OB JOJKHO OHTH LaBJeHHE.

37. OnEaro ombITH s naacTauok Ao 80 kB. cM, fame g0 100 ve o6HapyHHT-
JU TYT ABCTBEHHO BhIpa)keHHOH pasuuubl. Ha 3ToM OCHOBAHHH MOKeM CUH-
TaTh HAIl MOTOK COBEPIIEHHO JOCTATOYHEIM (KaK GH OearpaHHIHBIM) A1a GopmM,
NI0mMAAb MONePeYHOro CeYeHHA KOTOPHX He mpesmmaer 80 KB. CM.

38. Beupy Toro, 4To MbI 9acTo GygeM MMETh [eJI0 ¢ TAKO00 MIOIMATBIO0, JaeM
TYT fasieHne Ha miaacTHHKY B 80 KB. CM, IpPH DasHHIX CKOPOCTAX IIOTOKA
em. 35), B MEIIHMeTpax:

26 52 104 208 416 832 mm.
Jasmenue Ha 1 KB. cM Oyjer:

0,325 0,65 1,3 2,6 5,2 10,4 [mm].

I
JABJIEHHE HA TIIOCKOCTH, HOPMAJIbHYIO K IIOTOKY4!

39. Cropoctu moOTORA, AaHHEE HAMI B Iaparp. 35, OCHOBAHH GBIM Ha
omeitax Haabere u Homapmo. Mbr npHHEAIH UX OMBITEL, IIOTOMY 9YTO OHH OIIpe-
JeJIAJH naBlleHHne Ha NJaCTHHRY OpH HpHMOHHHBfIHOM ee JBHMEHHH, TOTIa
KakK Apyrie y4eHble ONpeelAlId 9TO lasJIeHne IPH IBHKeHNH ee 10 OKPYKHOCTH
(ma xomoBpaTHRX MamuHax). IIpm ABUKEHMH ke KpyroBoM pasieHue Oy-
met Tem Gollee, 9eM MeHEe PaguyC Kpyra.

40. Ha CROTBKO pasIMYHH [OMYyUEeHHHE PASHEIMH YI€HBIMH DPe3yIbTaThHl
OTHOCHTEJBLHO COIDPOTHBJIEHHA, 3T0 MOMHO BHIETL H3 CAenyIOMHX qHCeT,

* Hiram M a x i m. Natural and arlificial flight. «The Aeronautical Annualy, Bos-
ton, 1896.
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ONpefeNAImUX B KIJIOTpaMMaX NaBleHne BeTpa, ABUARYINEroCa cO CROPOCThIO
1 merpa B CeKyHAY, Ha 1 KB. MeTp HOPMAJbHO PAaCHONOMKEHHOH INIACTHHKH
(npu ycaouu 34).

41. ITo T'ynumio m Mopew: 0,130.

42, Tlo MesxuyHapogHOi mKkaie aias cuabl serpa: 0,123,

43. Tlo IlnoGepy, Mopeny, Pemapy u Jlamraer: oxoxo 0,085,

44, Tlo Kansere u Homapmo: 0,071.

45. Teoperuuecku Ilomcene monygueno 2%,
a g — YCKOpeHHe 3éMHOI TAKECTH; 1O 3TOil (OpMyJie BHUMCIHUM, AIA METPH-
geckoil arMocdepnr (735,5 mm) mw 10° 11, 0,0612.

46. K sroii TeopeTwueckoil BengunHe HaubO0Jee MOXXOAAT ONKTH Hannete
u Konappo (0,072). Ux xosdpun [uenr] ronsro ma 1/ Gonee xoapdun[menral
Ilomcexne. Ilpu mpyrux CKOpOCTAX JaBleHHe Ha IJOCKOCTh IPHMHHMAETCH
NpPONOPIOUOHANBHEIM KBaJpaTy CKOPOCTH.

47. Ha mamem npu6Gope HeyXOOGHO ONpemelHTh HEMOCPEACTBEHHO CKOPOCTH
BO3IYILIHOIO IMOTOKA, HO JErKO OLpeAeINTh HaBJeHHe Ha IIACTHHKY, IO KOTO-
poMy Mxl, B cBs3u ¢ onkramu Hansere m Homappo, ¥ ompenelwan cKOpOCTh.
O BepOATHOCTH MOJYIEHHOTO PE3yIbTATA MOMKHO, OJHAKO, JOrafeBaThecA (35).

rae d ecTh MIOTHOCTH BO3IyXa,

IIx
JABJEHHE HA HARKJIOHHYH IIIIOCROCThH

48. Jlapienue BOBAYIIHOIO MOTOKA HA INIACTHHKH, PACHOJOKEHHEE K €T0
HAOpAaBJEHUI0 OO Pa3HBIMH YriaMd, TaksKke OIpemelsloch PA3HHMH YYeHH-
MH, TyTeM TeOPUH ¥ OIBITA, HO ¥ TYT MOJYYHIOCH He MeHee pasHormacus (41,
44, 45).

49, Obo3mauaa uepes p, HaBIeHHE BeTpa Ha IJIACTHHKY, PacIOTOMKEHHYIO
HOPMAJIbHO K DOTOKY, a Yeped p AaBleHHEe HA Ty yKe ILTOCKOCTh, HO IOJ yI-
JIOM | K HampaBJEeHHI0 IIOTOKa, HOIYIHM:

50. ITo Hpworomy... £~ —=sin?i. T'py6ad mnesepHOCTH 3TO (HOPMYIIHI
y P Py P pMy
1
Telleph BIOJHE BHIACHEHA HA OUEITAX W B TEOPHH.
51. Ilo ®. P. Jlecan ... —sini*.
i (44 m)-sin
b P _ @ m)-sint
52. Ilo teopum :oppa Peses™* m Tepraxa... or = Afmsmi

* Bce HOBeilmue aBTOpPHL 10 CONPOTHBIEHHMIO COIJIACHH B TOM, 9TO jAaBieHue, HpH
OCTPEIX Yriax, HpOMOPHHONANBHO sinus’y' yrila HAKIOHEHMA IIacTHHKM, K tomy sxe
npuman uytem onerra [{iomnmen (D uc h m i n. Recherches Expérimentales sur les lois
de la resistance des fluides. Paris, 1842) n Jlmauenrane, wegasuo morudmuii (Otto L i-
lienthal Der Vogelflug als Grundlage der Fliegekunst. Berlin, 1880).

** Lord Reyleigh. On the Resistance of Fluids. «Philosofical Magazine», 1876,
vol. II.
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53. Ho onmram Jlarrses® Ha KOJOBPATHHX MammHAX:

P _ 2sin i
i 1-sin% °

54. fI menan ommiTH ¢ HardoEHOM muacTaakoit B 100 (10 X 10) k8. cm.

Cuawana a ompemelmiI psaj TOPH3OHTAIBHHX MaBIeHHI OPH MOCIENOBa-
TeJbHOM IIOBODAYHBAHHNHA INJIACTHHKN, BOKPYI TOPH3OHTaJIbHONl ocu, Ha 5°.
IToBopaunBaHHe HAYMHAIOCH ¢ HOPMAAbHOTrO (K MOTOKY) ITIOMOKEHUS TIaCTHH-
KM H IpPOJOIKaNochk g0 45°.

55. Jlamee momoxenme croamka ([gepr.] 1) m ammxa maMenamoch Ha Iep-
NeHJHKyAAPHOe; IIACTHHKA pacmolaraiach IO HampaBleHuio Boaf[ymmoro]
DOTOKA M MOBOPAYMBANACH BOKPYT BEPTHKAJBHON OCH. 3a HyJIeBOe HampasJe-
HHe INTACTHHKA IPHHUMAJOCH TO, IPH KOTOPOM BOBAYUIHHII IIOTOK HE Ipo-
U3BOJUJ TaBAeHASA HA INIACTHHKY H HEe OTKIOHAN CTPEIKy HHHAMOMeTpa
([wepr.] 1).

56. Coemuuaa nsa pana (94 u 55) HAGMIONEHNA B OJHO, YCTPAHANA BIHAHUE
CTOEK B ONEITe DD, OTHOCA YIVIH K HAaOpaBJIEHHI0 BO3AYIIHOTO MOTOKA W Helaf,
KpoMe TOTO, IepeBoj; MOJYdeHHHX NaBIeHHI Ha [aBJIEHNSA, NepPIeHUKYIAD-
HBle K MTOBEPXHOCTH ILIACTHHKH, IOJYYHM NPA CKOPOCTH BO3JIYITHOIO MOTOKA,
6nuzkoil k 1/, M [B cexr.] (rpys B 2 ¢ynra):

Yram . ... ‘ . 00 5° 10° | 45° | 20° [ 25° | 30° | 35° | 40°| 45°
Hasmenme . . [ . 0| 18 | 37 56 81 105 | 123 ‘135' 140 | 143
¥Yrawer . . . . | 50° 55° | 60° 65° | 70° 75° | 80° | 85° | 90°
HDasnemme . . | 144 |143,5| 142 | 139 | 136 | 134 | 133 | 132 | 132

57. 9tH HOpMaJbHEE K IJIaCTHHKE JaBlIEeHHA MOJYIEHSEl U3 HaGIIOMeHHBIX
B § 54 wepes fieleHne UX HA COSinUS yIia OTKJIOHEHHS MIACTHHKH OT HAPaBIe-
HES TOTOKa (CM. YIVIBL TaGaumer) ¥ u3 HaGIIOJIEHHEIX B ONEITE DO Yepes Jeie-
HHe HX (faBieHHmil) Ha Sinus yria OTKIOHEHHA.

58. 12 rabauisr BEAHO, 9TO cHadYada (oT Hyas fo 15°) maBieHue Bo3pacTa-
©T HOYTH CTPOrO NPONOPNHOHANLHO YINIY OTRIOHEHHA, 3aTEM HECKOIBKO OBICT-
pee (rpamycos mo 20); malee MemjIeHHEe, MOCTHTas MaKCHMyMa OpH HAKIOHE-
HUE K BO3AymMHOMY motory Ha 50°.

59. Ilpu 3TOM MOJOKEHWH HOPMAJbHOE NABIEHHEe HA INIACTHHKY [ade Ha
12 MM Gompme, yeM Opu OOHKHOBEHHOM €€ NepPHeHIUKYIADHOM IOJOMKeHUH
& norory (90°). BooGme om0 Gospme OOHKHOBEHHOTO JaBJIeHHS Mem;(y yria-
mu 35° u 85°.

60. Hu onma ms cIJOpMy.TI npuBefeHHEX paHee (00—53), He .u;ae'r HaM yKa-
3aHUA HA 9TO0 00CTOATEILCTBO., Bce OHH IMOKA3BBAIOT TONBKO, 4TO J{aBJEHHE,

* 8. Langley. Experiments in Aerodinamics. 1891.
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BpospacTag CHaYala NIPONONUOHANBHO sinus’y yIria OTKIOHEHHS, Hajee
BospacTaerT MeHee GHICTPO, HO BCE-TaKU HeupepHBHO mo yraa B 90°,

61. daem TyT AnA cpaBHEHHA OTHOJIIBHHH L - AL PasHBIX erwB o ¢op-
myaam 51, 52, 53 u mo MouM omEITaM.

50 20° 35° 50° 60° 90°
Ilo Jlecm . . . .. .. .| 0,087 0,342 0,574 0,766 0,866 1
Ilo Peteo . . . ... ..| 0,145 0,470 0,708 0,819 0,920 1
Ilo JlaBrmero . . . . .. .| 0,166 0,612 0,864 0,984 0,990 i
IIo momM oumTaM . . . . .| 0,137 0,614 1,023 1,091 1,076 1

62. Wa rTabmmusl BHHO, YTO NPHW MaJHX yriaX pe3ylbTaThl MOUX OIH-
TOB Hal0T HECKOJBKO MEHBINWe 9ucia, 9eM g9ucia Jlamriea m Pemes; manee,
OHH OJNu;ke Bcero K ombiTaM JlaHries m GOJbINE BCEro OTIAMYAIOTCS OT YHCEM
Jlecau.

63. OnubiTHl OpE PasHHEX rpysax ¢ OJMHAKOBO HAKIOHEHHEIMM INTACTHHKA-
MH TOKasajld, 9TO0 HaBJeHHe npomopr[moHambHO| rpysy miIH KBajgpaTy CKoO-
POCTH TOTOKa.

[1v]

JABJIEHHE HA TPOOOJTOBATYIO HAKJIOHHYIO INIOCKOCTDH

64. Hu ogea m3 npuBefieHHEX (OPMYJ HE YKashBaeT BIHAHHA IPOIOJITO-
BATOCTH IIACTHHKN HA BEIMIHHY JIaBJICHHI. _

B camom pmexe, ecim mracTHHKAa HepUHEHAUKYJIAPHA K HANPABIEHHIO BO3-
IYIOIHOTO DOTOKA, TO faBleHHe NOYTH He BABHCHUT OT CTENeHH ee Y/IHHEHH:], a
TOJIBKO OT BeIHYHHH ee muomand. Ecan jxe oHa HaKIOHeHa K BeTpPy IOX OCT-
PHM yrioM, TO H DPOXOIArOBATOCTh mMeeT 0OJBINOE BIMAHWE HA CTENEHB JaB-
JeHnd *,

67. fl mpomaBen pAx ONHTOB ¢ IPAMOYTOJIbHEMA IIACTHEKAMA IIHPHHOIO B
4 cM, a QIMHOI HOCTENOBATEILHO B 4, 8, 12, 16, 20, 24 w 32 cm. fI pacmomxaran

* A m ans. Sur un appareil destiné & mézurer Ia force propulsive de diverses pa-
letts. «L'Aéronautes, 1890.

JTOT TPYA YKassBaeT, 9TO IPOAOJTOBATOCTE HAKIOHHON MIACTHHKH, PACIONOMeHHOM
mepNeHAMKYNAPEO K IOTOKY, YBeIHWYHBAaeT AaBleHHe Ha Hee Berpa., QopMyisl, OfHAKO,
He Agerca. Ha TO jKe YKasmBalT W OOEITH Jlamries.
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HX TO BIOJEL MOTOKA, TO MONEPEK, IMOJ OTHAM H TeM K€ OCTPHM YIJIOM IPajycoB
B 20.

68. IlpuBosky TYT JaHHLe TPH OFHOH TOJBKO CKOPOCTH BeTpa OKOIO 3 M
[B cex.] ([rpya] 8 ¢ynT.), moTomy uro ABienue 63 m TyT HabIoOKaercH.

Ilpu pacmonoeHWM Tnomepex (JVIMHHOe peOpo HPAMOYTOJBHUKA IepIeH-
JHKYJIAPHO K HANPABJIEHUIO MOTOKA) HMEEM:

Oowma . . .. . 4 8 12 16 20 24 cMm
Hasn[ewwe] . . .22 43 64 90 110 136 mm.

Orciofia BUZHO, 9TO B CJyYae IONMEPEYHOr0 PACHONOMEHNA TIACTHHKH /1aB-
JeHUe IMOYTH NPONOPHHOHAJBHO €e IIoImaam.

69. Ograxo, npu Gosee OCTPOM yrie HAKJIOHEHHA K BETPY ABCTBEHHO 06-
HApY/KUBAETCA yBeIWYeHHE JaBIeHUA, NIPUXOAAMErocs Ha eNHHAINY MIOIaM.
ITpu rpyse B 8 (yHTOB m IpHM HAKIOHEHHH TpajycoB B 12 momyumm:

Onuea . . . . .4 8 12 16 20 24 em
Hasmfemme] . . .6 14,5 25 38 47,6 59,5 MM.

Ha wrampgpie 16 (4 X 4) xBaapatHeIX caHTHM[eTpa] mIacTHHKH mocienosa-
TeIBHO OPUXOUTCA clenylomee nasiaerue: 6; 7,3; 8,3; 9,5; 9,9, 1. e. nasnennue,
OpHAXONAMeecsa Ha eAUHUIY IJIOIMGIH, HEIPEPEIBHO BO3PAacTaeT, YBEINIHBAACE

10 2
B [JaHHEOM IpHMepe 4yTh He B 2 pa3a (—ﬁ- =1§).

70. B ciy4ae mpomolbHOTO PaCcmONOKeHHsA, X0Ta H moj yriaoMm B 20°, Tax
He ABCTBEHHO Oﬁﬂapy}}{HBaeTCH HenpOHOPEHOHﬂﬂBHOCTB JaBJeCHHA BeIHNYHHE
moBepxHocTH maacturKu. Tak, npu rpyse B 8 ¢yHTOB OmHIT Jaer:

Hmna e A 8 12 16 20 24 32 cm
Hapnfenme] . . .22 33 42 53 62 73 85 mmM.

3HauMT, KOTIA IMHA TUIACTHHKE YBEJINYHBAETCA BJIBOE, TABIEHHE YBEIH-
YuBaercsa JHIOIb pasa B MOJITOpA.

71. B 3-x npuBeenBrX Tabammax JaHL AaBIEHHS HAa NIACTUHKH IO Ha-
ODPaBISHUI0 BOBAYIUHOrO HOTOKa. YTOOH MOJNYUHTH NABJICHHA, MEPHEHIHKY-
IApHEE K MJIacTHHKAM, HAJO AaHHEE JaBIEHHA PasJeTHTh Ha sinus yraa Hak-
JMOHGHHA ILTACTHHOK K BETPY.

vl

OIBITHI TPEHHA

72. yHenas BBIACHATH 3aKOHK TPEHUS BO3[AyXa O MOBEPXHOCTH, 51 IPOH3BEJ
OIBIT ¢ TPEMA KPYIJBMH DHINHAPUIECKIMH MOBEPXHOCTAMM, HMEIOIUMHU OJHY
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H TY K€ OKPY:RHOCTH B 32,5 cM ® ofuH u TOT e auamerp B 10,3 cM; mo anuna
MUINHAPOB OblIa pasHag; umenno B 12,5; 25 u 50 cm.

73. Pacmonaranucek OHM 1o HampaBJeHH0 moToKa (oOpasyiomas Ohiaa ma-
panllelbHA eMy), 9670 JOCTUTAN A, TOJHIMAA HIH OMYCKAasA OfUH Kpall MUIHH]-
Pa ITH MOBOpAYHBAaA €ro B OOK IO TeX mop, MOKa cTpeika muHamomerpa ([gepr.]
1, C), npu pelicTBHE OIHOTO M TOTO <€ BeTpa, He MOKa3kBajla HaWMEHBLIIEro
JaBIeHUsA.

Hunuagpsr 9T, KOHEYHO, OTKPHITHE (663 OCHOBaHMIT), H BO3AYX CBOGOIHO
CKOJIB3MJI CKBO3b HHX.

74. Ilpegynpexgaro, 910 AIA MPOCTOTH BHBOJOB BCE OMBITH A IPOHU3BOMKY
Opy TIOTHOCTH BOBayXa, Gauskoit k 0,0012 (cm. 34).

75. Ilpouspomsa ¢ mUAMHOpPaMH ONBITH mpu pabore rpysoe ot Y/, mo 16
$YHTOB U BHUHTAaA AaBJIeHHE HA CTOHKH, MOJYTHM:

IosepxHocTs | Tauna [Cpysst], (yHTE)
1/2 | 1 | 2 | & | 3 | 16
813 12,5 4 7 12 21,5 36 60
1625 25 6 11 19 32,5 56 94
3250 . 50 9 16 29 50 87 160

3aMeTHM, 9TO MOBEPXHOCTh NWIMHZDOB Mbl YBAHBAJIH, IIOTOMY 9TO TPETCA
KaK Hapy/KHaf HX 9aCTh, TAK M BHYTpeHHAA. [[aBieHHe BHPAKEeHO, KaK OOHK-
HOBeHHO, B Muinmmerpax ([1 Mm coorBercrsyer] /g ).

76. PaccMaTpuBasa npeioKeHHy0 TabIHEy, 3aMedaeM cJefyiomue, JOBOIb-
HO SICHO BHIDQJKEHHBIE, B3aKOHBI TPEHHSA.

77. Benwuuna Tpenus [°] He mpomopIuOHATbHA KBagpaTy CKOPOCTH (Bl
rpyay, mo 29); HO KOrja cCKOpOCTh yBeJHIHBaeTCA BBoe (HIH rpys B 4 pasa),
TpeHHe YBeIHIHBAETCA TONBKO B Tpu (B cpemmeM B 3,04) pasa; mim Korgarpys
yBeIWUYHBAETCA BABOE, TO CONMPOTHBIEHHE, B CPEJHEM, YBEINUYHBAETCH B
1,7434; yrioneHns cpaBHHTeNbHO HEe3HAYUTENHHHl H OPHTOM TO B Ty, TO B
IDPYTYIO CTOPOHY.

78. Beamumea TpeHHA He NpONOpPUHOHAJNbHA IJIUHe NUIUHApa. B cpemmem
(kopenb 12-if cTemeHH M2 OTHOIIGHHA NPOU3BEJEHHA YHCEN TaGIHIBI), KOTJa
MOBEPXHOCTE M JUIMHA HUJIMHApPAa YBeJIHYIHBAKTCA BABOE, TPeHHE YBeNHdH-
paerca B 1,546 (paza B moaTopa, ¢ mumiom),

79. Urax, sennauna tperus (7), A QUIUHADPOB OHOTO W TOTO K€ NpH-
HATOTO HaMM fAmameTpa {oxomo 10 cm), Beipasurcsa dopmymoi: T' = Awe [b,
rge v — CKOpOCTh BeTpa B MeTpax [B cex.l, | — mnmma muauagpa, a mpouue
BEJIMYHHE — MOCTOSHHEIE.
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b
80. B wacrHoM cayuae mmeem: T; = Av{-ls u Ty = Av?.15, orcioma mo-
Ny qIM:

Ty (b _ Ty L
81. = (%) mwm  b=log(z-):log ().
83161, Ho MBI BaMeTHIIH, 9TO KOT[a OTHOIIEHHE JINH PaBHO 2 ( 2 2)

TO OTHOIIEHHe TpeHHi paBHO 1,546 (?-— 1 546); ciaenosar[ensHo], b =

= log (1,546): log (2) = 0,629, mm oxromo 0,63.

84. Ompepenns b, ompexenmm a. B gacTHoM caywae, npm ofHoit m Toi
JKe JIMHe MUIHHApPA, HMeeM:

Ty= A3 u To=A-o8.L

85. Orcioga moxyqmm:

=) m a=tos(zi)tes (31).

86. Ho Mo BHuemw, 4dYTO KOT/la CKOPOCTh YBEJHYABAETCA BIBOE
v,
(_vi= 2) , TO TPeHHEe YBeJHYMBAETCA MOYTH B 3 pasa (-i =3 04) Caepo-
2

BareasHo, a = log (3,04):log (2) = 1,604.
87. Teneps ysmaem A. V3 Qopmynst 79 maiimem:

T T

4= 22P  pLeod 0,63 °

BeraBusia cioga mio6He cooTBeTcTBYMOI(We BeawdmHH (v,! mw T') u3 Tal-
aunsr 75, merko Bergmcaum A. BosesmeM, Hamp[mMmep], AaA BeJWYHHE Tpe-
HEA U3 Tabammer 75 umexo 32,5 (cpeamee oxomo 32,3), COOTBETCTBYIONIEE
cxopoctu B 2,138 M [B cex.] m pamme muausapa B 50 cm. Torga BEYHCIEM
nia A mo mpepmipymen gopmyine: A = 1,264.

88. llrax, onbITHEIE pe3yJdbTATH TAOMUOEL 7D BEIPA3UM OMIIHDPHYECKN
Popmynoii:

T =1,264-p1.604. 0,63

89. Temeps mpuMeHHM ee mjia BEBoma o00meill GopMylE, ompepelameil
CHIy TPEeHHA NpPAMOYTOJbHHKA NIWHOO B L MeTpoB, a mupmuolo B 1 Merp,
ABIKYIIErOCs IO HaOpaBIeHmIo cTOpOHE L co ckopoctsio V merpoB [B cek.].
IIpuruMasa B pacder TOAbKO BIAYAHY TPEHHS OHOTO ero 6oKa (MJIH OfHOM
IJIOCKOCTH), MOJIYTHM:

1,264 x 100
32,5 % 2 x 80 x 1000

V1o04. (L. 100)0-63,



Ity GopMyIy MBI HONYIHM H3 MPEABIAYINEil, IepeBejs CAaHTHMETDPEl B MeT-
1
PH B HAIOM MIVITHMETDPH (YCIOBHAA e[HHANA JaBICHHA = il r) B KHIO-
rpammel. Tak 910 B 9Tl opMyle CHIa TPEHHsA BHpaykeHa B KHJIOrpaMMax,
a pampa npamoyroiapaHka (L) — B Merpax. llpomsBega B Heil BerauclIeHHsd,
DOJNYIUM:

T = 0,0004423-V1.604. [ 0,63,

90. Yrobs y3HAThH KO3()QUIUEHT TPeHHA HJIH OTHOIIEHHE ero BeJHYNHEI
3 CONpPOTHBIEHHIO BO3MYyXa IPHU JBHKEHWH TOH Ke NIIOMMaNH, ¢ TOH e CKO-
POCTBI0, TONBKO MO HANDPABIGEHI0 HODMajd X Heil, ymorpeGmm Gopmyry
Kansere mw Komapmo (34):

F=(1x L).0,071.V2

91. Paspgenus npegsaymyo GopMyly Ha 3Ty, HaiimeM:

T
+ = 0,00623.V—0.396. J,—0,87,
3mauur, kKoaddurn [menr] Tperna yMeHbIIAETCA ¢ YBeIHUIEHHEM CKODOCTH U
nauesl (L) MOBEPXHOCTH IO HAUpAaBIeHHWIO IBHKEHHA, M IPHUTOM — yMEHb-
ImaeTcA HOYTH B OXMHAKOBOH crememm (oxoao 0,4) or Toit m PYyTOi NPHYAHEL.
92.. W3 mocaexmeit GopMyJaE mONydIuM H 0GpaTHOe OTHOIIEHUE:

_;- — 160,5-V-+o.86. [+0.37,

T. €. y3HaeM, BO CKOJBKO pa2 TPeHHE NPAMOYTOJbHHKA MEHbINE CONpPOTHUBIE-
HHA BO3OVXa ]:[plr! HOPMaJbHOM JIBHMEHWH TOIO we ]]]JHMOYPOJILHI‘IK& HC TOM
3Ke CKOPOCTHIO.

Taxk gas ckopoctn B 1 M [B cex.] m s mosepxmocrn B 1 kB. M Haiigem 160,5,
a A BeJWYMHHE TpeHus obemx cropoH KBaapara: 80,25.

93. Iaem smech Tabauny [cM. c1p. 94], ocHoBaHHYI0 Ha dopmyre 92, KoTo-
PYIO IIA COKpAmeHWs BBYHCIeHHIl ynpomaeM Tak:

_;_ — 160,5- V0. Lo.57,

Pasymeercs, 3arousr 77 4 78 He IpOBEPEHH! ONEITAMH B CJIydae OUYeHb [IIMH-
HEIX IOBepXHOCTell U Goabmux cKopocreir. Iloaromy amena Tabaumer 93 MoK-
HO CIHTATH HECOMHEHHO BepHHIMH TOMbKO 70 50 cM mumEEl B 5 M [B cek.]
ckopocti. B rex ke mpeaenax BepHa H dopmyaa 93. Becrma xaneio, 9ro He
MOT Ipou3BecT: 0(oJiee OOIIMPHHIX OOKTOB C HOBEPXHOCTAMH Goiabmieid pmau-
Hl ¥ cKopoctsamu, Goapmumu O M [B cek]. ITo amamormm ¢ ommrramu @pyna
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V.M [B cex.] 1 2 4 8 10 20 40
(1710 x 68 90 119 157 172 227 299
1 160 212 279 369 403 532 702
10 » 376 496 655 864 945 | 1247 1645
L1y 100 » 882 1164 1536 2026 | 2216 2023 | 3857
200 » 1139 | 1503 | 1983 | 2616 | 2861 3775 | 4981
| 1000 » 2068 | 2728 | 3600 | 4750 | 5194 | 6853 | 9043

B Boze (cM. Dislére. Exposé sommaire des expériences faites & Amster-
dam sur la resistence des carénes. Paris. 1878) mamo aymarts, 4ro moxasaTenn
dopmynsr 93 mocrenerHO yMeHbmMAaoTCA ¢ yBeaugeruem L u V.

HosppunuenTsl TpeHHA MOJYIMM H3 dHceJ TabIUOBI, ecllH PasjeluM Ha
HHX €JIMHHALY.

94. Hampumep, Jo1s mosepxHocTd gampon B 10 M, ABmKymeldca co CKo-
pocThi0 4 M [B ceK.], KoopUIUEHT TpeHUA paBeH /gs;.

W3 rabaumer BHOHO, 9TO TpPeHHEM TeJ, MaJOmpOAOJrOBATHIX B Hampasie-
HHAH TOTOKA, MOMKHO CMeNO IMpeHeGPeds, eCIH MPUTOM pasMep HWX B HampasJe-
HOH 1mOTOKa Gonxee 1/, M.

Bupouem, u TpemmeM B HAmMHX MOJEIAX, Il IMPOAOJTOBATHIX B HAIpaBie-
HUN TOTOKA, Tak/Ke MOKHO IpeHeOpedb, MOTOMY 9TO OHO COCTAaBUT He 0osee
/30 COMPOTHBJIEHHSA OT HHEDI[HH.

Panee («Bectauk onbirmoit duaukmy, No 259) s nan dpopmyay

T 1

F 58w’

onpenenaomy’o Ko3pPUOUEHT TPEHHA B UPELIONOMKEHHH, 9TO TOBEPXHOCTH
B HaNpaBJIeHHH JBIKEHHA JocTaToIno obmupHa (B. O, @[ Ne 258, cTp. 146,
HOACTpOuURAaA BHIHOCKA). Temeps ABIAETCA BO3MOKHOCTD ONpPENENTHTH, B Ka-
KO#l Mepe MO/KHA BMECTe CO CKODOCTBHIO BO3PAcTaTh M HOBEPXHOCTH, YTOOLI
cobmonanca 3axkon I'arexa (cM. mpen. $opMyiIsi), a BMECTe ¢ HUM OKAa3alNCh
BEPHEl H BHBOJLI, CAeJaHHBEe HaMH B cTarbe: «CaMOCTOATENbHOE IBHIKEHUE
aspocratar (B. O. @. Ne 258 m 259).
95. IMomomum:

58 » = 160.p04.1,037

(ma ocHoBaHHE mpeanAymmeit popmyas u 93). Orciona

58

L= ()" -ore2 = 0,0646-0102 merpa.
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Ecan pimHa npsAMOYTONLHUKA, B HaUOpaBIeHHH NOTOKa, Oy[aeT BO3pacTaTh
npomopmuoHansHo w162, to 3akon I'arema Gymer cobIiofgaThes.

Tak, aaa c¢kopocrteit ynomanyroit crateu ([B. O. @.], Ne 258, ctp. 150)
BHIUHCJIHM [JIHHY MOBEPXHOCTH B MeTpax:

2 | 4 12 20 40 M [B cek.]
L.....0,065 0,610 2,773 8,285 25,44 M

Orcioa BHAHO, YTO Jaske A OY€Hb OOJBMHX CKOpocTedl (Hamp., 40 M
B CeKyHAy, unu 144 kM B 1 gac) TpeGyl0TCA MOBEPXHOCTH He OYE€HDH AIMHHEIE,
B JIECATKU Pa3 MEHBIOHE OpefiaraeMblX HAMH adpOCTaTOB. SHAYHT, TPEHHEe MX
ele MeHLOIe, YeM TO CIeNyeT M3 MPEKHNX Hamux paGor.

96. Tax, B npumepe 74 (B. 0. ®., No 259) npemensHasg CKOPOCTH IpefeIb-
HOro aspocraTa coctasiana 328 m B cerynuny! CruemoBaTeasHO, K03(pdHIHEEHT
TpeHns, mo npeasymum paboram, 6ymer 1/19024; mo saxony ke HacTogmeil
crarer (91) = 1/32800. Craxo GeiTh, TPEHHE IO HOBEIM ONBITAM B IIOJITOPA pa3da
MeHbINe, B IPIMEHEHHN K CaMOMY CMEJIOMY HAIeMy pacdery, a clef0BaTelbHo,
M CKOPOCTh aspocTaTa Oyaer 0oJee BEIMHCIEHHON HaMH paHee,

Wrar, 6IaronmpuaTHOCTH HAMWX BEIBOJOB OTHOCHTENILHO a’pocTaTa HU-
CKOJIBKO HE KOXeGJercHa, CTPafaeT JHUOIb TOYHOCTH X, H TO He OUEHb.

IlpaBunbHbIe pHBMBI H KPYTabii DHIHHAP

100181, Ocp aTUX Tes pacmoiarajiach NePIEHAUKYIAPHO K HANPABJIEHUIO II0-
rtoka. Inumma ocm oromo 10 cm.

101. Tpeyeoavnas npusma; CTOPOHA TPEYTOJBHHKA = 4 cM. 3Jameuy, 9ToO
IaBlleHHe Ha BCE Tela, MaJOMPONOJroBaThie B HaNPaBIeHAH IIOTOKA, KaK 10~
Ka3all OmbIT, MPAMO NPONOPIUOHANBHO TPY3y, HIH KBaApary CKROPOCTH BeTpa.
IMoaromy maBnenusa ero Ha Takwe Telda OYAYT TYT JABATHCA TOJBKO IPH OAHOM
rpyse (XOTs A MPOMBBOAWI 3TH ONBITH H IPH Pa3EEIX rpysax).

102. I'pys 2 ¢yHTa; opHa TpaHb IPU3MEI NapajiielbHa HAIpPABIEHHIO NO-
Toka (kpeima). [lasaenne Betpa [coorsercreyer] 44 mMm. JlaBIeHHe Ia mpoek-
w0 * BeraucauMm B 45 mM. CaenloBarensno], rospum [Hent] compornrrenns
9yTh MEHBIIE eJHHHUIL.

103. Opma rpanp mepueHJUKYJIAPHA K IOTOKY ¥ ofpameHa K Hemy. [as-
aenne 08. Ha npoeknuio ke BeranciuM gasienne B 03 MM. CaenoBaTelspHO, TYT
HaBlleane GOJbINE, 9eM Ha INIOCKOCTh, T. €. 3a0CTPEeHHAS KOpMa [arke yBelH-
guBaer conporusienne. Koaddunm. comp. = 1,1.

* JlpeamojiaraeTcsa NpOeKNMA Ha IIOCKOCTh, HOPMAJbHYI0 K HANPAaBIEHHIO NOTOKa.
9TO ecTh Telb HA ILIOCKOCTh, MePIEHUKYIAPHYI0 K MOTORY, OpeIojaras, 9T0 JIy9H CBeTa
HAYT DO HANPAaBIEHHIO BeTpa.
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104. To e, HO OCTPEHL AByTrpaHHELT yToX pexxer Berep. JlaBmenue ma mpus-
My =31,5. Jlapnenne na npoexknmio = 53. ConpoTHBIeHNe 3HAYUTEIBHO YMEHb-
maercs; umMerHO B 1,7 pasa. Hoadgun. conp. = 0,59 (mourm xax y muiauujpa).

105. Keadpamnas npusma. CTOpoHa OCHOBAHHA = 4 CM; I'paHb HOpMaJbHA
K Berpy. JlaBienue Ha mpuamy =05 4. JlaBieHne HA TPOEKOUI0 BEIHCIHM B
53 muM. Tax uTo maBieHHe HA MPUBMY TYT IOYTH He OTIMYAETCH OT JAABIEHHUS
Ha TpaHb.

106. Ta sxe mpmaMa, HO PacmOJOKEHHAsg CHMMETPHYHO, YIIOM K BETpPY.
Jasnenne ma npuaMmy = 58; Ilasienne Ha npoexnuio = 74. CaegoBaTelrnHo,
jgaBierne ymenpmaerca B 1,28 pasa. Hoadgum. comp. = 0,78. Tem He MeHee
OpU3My BHTIOJHEe paclolaraTh HOPMAIbHO K BeTpy, HOTOMY 4TO abCOTIOTHOE
JaBjJeHHe Oyaer MeHbIIe. '

107. HMlecmuyeoavran npusma; cTropoHa ocuoanua=23 cM, Camaa npoexmus
U JaBleHHe Ha OPOEKNUI0 HauMeHbmee H paBHO 69 MM (yraom Bmepen). [las-
nexwe Ha mpmasmy=061. Conporusienne ymenpmaerca Toapko B 1,13 pasa.
Koadd. comp. = 0,89. .

108. IIpoexknusa mauGoapmas (mBe rpaHE HOPMAaJBHH K Berpy). Jlasienue
Ha Hee 78 mm. JlaBienwe Ha mpHaMy paBHO 2. [/laBleHHe yMeHbIIaeTcsi B
1,5 pasza. Koadd. compor. =0,65 (61130K K K0ahd. cCOmpoTHBICHEA UIXHIPA).

109. OrHOmeHne gaBileHHs HAHGOABIMEro (KOr[a 2 IPaHH IapaJIeTbHE!
BeTpy) K HaHMeHbIIeMY (Korga 2 rpaHH HepIeHAuKyJIApHEH) = 1,2; T. e. 0HO
He TaK BHATUTENBHO.

110. Bocvmuyeoavran npasuavnas npusma. llpoexnua HamMmeHbmas; co-
nporusienue ymenpmaercs B 65:53 = 1,23 pasa. IIpoernus mauboiabmmas;
comporusienne ymeHpmaerca B 69:42'/, = 1,62 pasa. HKoaddunmenrs: co-
nporupaenui: 0,82 u 0,61. Ornomenune HamGONbIIEro CONPOTHBIEHHSA K Ha-
uMeHbmeMy = 03:42 1/, =1,24.

111, IIpamoti kpyeawiti yuaurdp. Jauna ocu 10 cm (Takas ke, KaK U OpH3-
Ma); [AEaMerp ocHOBaHHA O cM. JlaBileHHE CTPOro MPONOPOMOHANBHO KBaJpa-
Ty cKkopoctu. IIpu rpyse B 2 ¢pynra gaBiaennme ma muauHap — 41 mm. [dasie-
mue Ha npoexnmio 65 mm. Compormsiaenme ymenbmaerca B 1,59 pasa. Hoadd.
conp. = 0,63. Crpanno, 9T0 CONpPOTHBICHEE MUIAHADPA, IPH OJHOH OPOEKIHN,
OKa3HBaeTcs faske GoJbme (XOTA M 9yTh) CONMPOTHBIEHHA BOCHMHYTOIBHOM
OpU3MEL — yriaosaroro tena. He mrpaer M TyT poab mepegHuWi yroJa, pac-
cerammuii Bosnyx? BupoueM, cpegumii Koapdun [menT] conpoTHBIEHNA NPUEM
3HAYHTENLHO MEHBIIE, 4eM MEIHHApA.

112. Hexoropsie yuensie npuMeHAT GopMyas (50—>53) K TeopeTHIeCKOMY
OIpejieIeHHI0 MABJIEHHA Ha Tela MHOTOTpaHHBIEe H Apyroit ¢opmsl. Tax, mpu-
MeHAA popmyny Jlecam (51), KoTopas Aaer HaBIeHHsA, 9yTh He BABOE MEHBIINE
HCTHHHEIX, onpemeiaaior koadd [mnuenr] comp [orusaerus] numurapa 8 0,785,
910 rpy60 MPOTHBOPEYNT ONEITY. ECHIH ke B3ATh B OCHOBaHHE (o0llee BEPHYIO
dopmyany Jlauraes (53), To ommbKa moiayaurca eme Goapme. Memay TeM Kak
_HepepHasa (opmyna Heloroma jgaer mempmylo ommGky. OTciofa BHAHA HEBO3-
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MOKHOCTE OPHMEHATH GopMyas (50—53) K BHUHCIEHWIO AaBIeHMI Ha KpH-
BEE WJIM MHOTOYTOJBHEIE IIOBePXHOCTH.

113. BuopoueMm, MH yiKe mOKa3alH Ha ONEITE, 9T0 9TH (OPMYIH [aKe He
TOJIATCA A WIOCKOCTEH, 6CITH OHH IIPO0JITOBATH M HAKIOHEHH K IOTOKY IOJ,
ocrpuim  yraom (64—70).

daamOTHYeCKHe NPAMBIE IHIAHAPSI

114. fI neman onmmTH ¢ 4-Ms syunHnT [MYeckuMu] MEIRHEApaMu; GONBMAas OCh
9JUIANICA Paclmojaraiach IOJ PasHEIMH yriaMH K HanpaslieHHio moroxa. [lpm
rpyse B 2 (yHTA MHOK HONyUeHA clefyiomas Tabamma:

Och IIHICA Haxnonenne Gonpmoll 0CH K HaOpPaBIeHHI
OTHOmMEHHE noToka
Gonemasn Majan 0° 30° | 60° 90°
70 56 Mm 1,25 40 45 56,5 60
68 49 1,39 33,5 43 55 62
65 43 1,51 28 37 54 62
62 31,4 1,98 17,5 34 55 65

Hnuna (BecoTa) Bcex nmamuzpoB = 10 cm.

115. BospMeM moKa B pacueT riaBHEE moxosxeHunsa mumamuappos (0° m 90°).
IMnnunnp, Gonsmas ock KOTOPOro HampaBleHa IO BETPY, MOKHO paccMaTpH-
BaTh KaK TaKoil, TPOMOJITOBATOCTE KoTOporo Godsrme emummmn. HaoGopor,
eclm Mallas 0Chb COBIIAJAeT ¢ HanPaBlIeHHeM IOTOKA, — TOT ke MUIHHAD Oyaer
HMeTh NPOJ0Ar0oBaTOCTs MEHbINE efmHUMNE. Hpyrasii muimugp Gyaer AMeTh
OpOIOJTOBATOCTh pPaBHYX eamHHne. Taxkumm o6pasoM, cuHTas H KPYTIHH
mmmaEap (111), moayunm 9 HaGmioJieHWE HaJ CONPOTHBIEHHEM 3IIUIITHYE-
CKUX OUIHHAPOB PasHOll mPOJ0ITOBATOCTH.

116. Hrax, n3 rabmuns 114 seramcamm:

1,98 1,5¢ 1,39 4,25 1,00 0,80 0,72 0,66 0,51
2,3 2,00 1,99 1,8 1,59 1,52 1,42 1,37 1,25.

IlepBas cTpoka yKashBaeT Ha HPOAOJITOBATOCTh NUIHHIPA (OTHOUIEHHE OCH
110 HANpPAaBIEHHI0 NOTOKA K OCH, IMEPOEHJUKYJIADHOH K HeMy); BTOpag — BO
CKOIMBKO Pa3 YMEHBINAETCH CONPOTHBIEHHE CPABHUTEIBHO C JaBJCHHEM Ha
OPOEKOUI0 MUIMHAPA (YTHIH3amusa (HOPMEI).
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117. 3ateM OBLI ONHT C HUIMHIPOM, OCHOBaHHME KOTOPOTO UMEIO (opMy
pHIOE; TepenHAA 4WacTh HMeada ¢GopMy dJIHMIICA, B3aNHAA OKAHYHBAlach
octpuM yraom; gopmMa — BecbMa muiasHaf. laumHa ocHoBamua 18 cm, mam-
Gonbmas mupmHA 5,8 M. 3HAUMT, IPOJOITOBATOCTh paBHAMach 3,1.

118. OmsiT npu Tpex rpysax: B 2, 4 u 8 ¢yHTOB, MpHYeM IMIMHAD OMH Pa3
ofpamaJjcsa MINNTHIECKAM KOHIIOM K BeTpy, APYroii, HaoGOpOT, OCTPEIM
yraom npotuB Berpa. Ilodyuens clenyiomue TaBleHHA B MM:

Bec rpysa 2 & 8 16 ®[yuToB]

[Qunuanp ofpamen] ty- | 24 42 75 135 Mm
OEM KOHIIOM IPOTHB Berpa

OcrprM [koEnmoM mportus | 26,5 | 52 104 mMm —
BeTpar C e

L R R

Orcioga BUEHO, YTO HABIEHHE HA 3aKPYIVIEHHBIH KOHEN[ 3HAYNTENHHO
MeHbIIE, 9eM Ha ocTpbii. HpoMme Toro, Ha BaKpPYIVEHHHI KOHeI[ JaBJeHHE
BO3pacTaeT He TaK OBICTPO, KAk rpys (MIH KBafpaT CKOPOCTH MOTOKA), MEHKAY
TeM KaK Ha OCTPHI KOHENm 0OHO mpomopmuonainbHo rpysy. Hanmmensmuit Koad-
¢[umuent] comporusienus mng kpyraoro kouma 0,224; mauoasumit — 0,316.
Ilasa octporo rosd[pumuent] conp [otusnenus] ogmn: 0,342. Comporusienue
ymenpmaerca B 4,47; 3,14 u 2,92 pasa (yrunmsanusa ¢(opMsr).

IlpaBunbpebie MEOTOrpaHHHKM H IMAap

119. Tempasdp (upaBuABHBI dYeTHPEXIpaHHUK). J[laBlenume upomop-
nuonanpHo rpy3y. llostoMy pmaio maBleHMe TOXBKO mupu 2 ¢yHTAX.

120. Opua rpamp mapalielbHA HOTOKY; ABYTPAHHHN YTOd CHMMETPHIHO
pesxer BO3AyX; fAamienme — 31 mm. [[ByrpamHEIL yTONl CHMMETPHYHO peHeT
BO3AYX W peGpo ero HOPMaJABHO K mOTOKY; AaBi[emme] = 43. Ogma rpasb
HOpPMaJbHAa K MOTOKY M TpeXI'DaHHEIM yroJ peskeT BO3NYX; aaBi[enme] = 25;
Rro3¢. conmp. = 0,442 (peGpo=10 cm); conpoTusnenue ymenpmaerca B 2,26 pasa.
T'panp mepmempukynsipHa B obpameHa K BeTpy; jasi[emme] = 61; xoahd.
conp.= 1,08, T.e. compoTHBIeHHe pajke yBeIHYNBAETCH BO CTOJBKO pas.
OugeBupEHO, 3a/HAA TUPAMH/IKA TONBKO YBEJIHIHBAET CONPOTHRIEHIE TPLYTOIh-
puka. Haunmenpmuit xoa¢g¢[unuent] comp [otuBrenna] rerpasgpa, Kak yBH-
JUM, JTHIIb HEMHOIO OTIHYaeTcsi oT Koadd [mumenrtal comporumemenus mapa.

121. Oxmasdp (upas[uabmsiii] BoceMarpanruk). Pe6po 6 cM; ock, mpoxo-
[OAmas uepes BEPIIMHE! yINIOB, HOPMaJdbHAa K HOTOKY.

a) YersipexI'paHHH yroJl peKeT BO3AYX; AaBienue Ha okrasup = 30,5;
JaBlIeHHEe HAa KBAJAPATHYI0O NpoeKmumio — 47; xoad¢ [ummenr] comporusmenns
pasen 0,65; conmporuBaenue Boaxyxa yMmembmaerca B 1,54 paza.
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6) Pe6po mOpMalIbHO K 110T01<y H peXeT BO3NYX; HaBiemume BeTpa — 25,
T. €. MEHBIIE IPENEAYIIET0 B —— 3 = 1,22; xoa¢¢. comp.= 0,61.

122. Ky6. Pebpo=8 cm.

a) Opgma w3 rpameii HOpMaJbpHa K DOTORY; AaBjJeHne Ha Ry6. = 04, nasrenne
Ha MPOEKTHPOBAHHYIO MI0CKOCTh = 84 MmM. Hoadd. comp. = 0,76, 1. e. compo-
TUBIeHHe Bo3ayxa yMmMenbmuiochk B 1,3 paza. Ilo [w6ya u [JrommMeny, Taxoe
3Ke OTHOIIeHHEe, HO I COMPOTHBIEHMUA BOJEL, RoJdeblerca memay 1,22 u 1,27.

6) JlBe rpanu mapajIeIsHE DOTOKY, a MPOYHE OJJAHAKOBO HAKIOHEHK K He-
My; OpAMOif IBYTrPaBHBEA yroil pesxer Bosayx. [lasienume — 84, T.e. omo
paBHO JaBdeHHI0 Ha KBagpar. CpaBHATENHHO ¢ MAaBIEHHEM HA MPOERMUI0 OHO
surpakaerca 0,71.

123, Hrocasdp (upaBHIBHEA OKPYIJIHA MHOTOTPAHHHK, OTpPaHHYeHHBIH
20 paBHOcTOpOHHEMH TpeyroibEukamu). Pe6po uyrs Gomee 6 cm. Ocp, npo-
XONAMAas dYepe3 BEPIINHE NPOTHBOMOJOKHEIX TENEeCHHX YIJIOB, HOpMaJbHa
K HampaBieHmo Berpa. IloBopaguBamMe MHOrOrpaHHMKA BOKPYT 3TOH OCH
Malo H3MeHAET JaBlleHWe BeTpa Ha MHOTOTPAaHHHK, KOTOpoe KoJebierca
mexay 69 m 71. Ilmomanp npoexmum memee 100 xB. cm. [laBienne Ha Hee
130 mM. Kospdunuent couporupienus ume menee 59 : 130 = 0,53. Conporns-
JeHHe yMeHpmaerca He Goixee uem B 1,88 pasa.

124, Mlap. llnomanes Gonemoro Kpyra = 63 KB. cM; maBleHHe Ha IOpoOeK-
nuio mapa = 82 mMM. [laBienme Ha map (mpHu TOM ke rpyse B 2 ¢pyHra) = 35.
Koa¢punuenr comporuBimenna = 0,43. 3Ha4YnT, CONpPOTHBIEHHE yMeHBITAeT-
ca B 2,34 pasa.

125. ITomopnes, npuHUMas B oCHOBaHue HauGosaee BepHyo dopmyxny Jlan-
raes (53), BHUHMCAAET AaHATHTHIECKUM IIyTeM KOI(P(OUIHUEHT COIPOTHBIECHHA
mapa B 0,86. OTciofa OMATE-TaKN BUAHO, HACKOJBKO HEBO3MOJKHO MPHUMEHEHUO
$opMyT NIOCKOCTH K OIpefelleHHIO JaBIeHHH Ha KpPHBEE IOBEPXHOCTH.

A penmam omHTH ¢ mapoM (mo OGHKHOBEHHIO) NPH BCeX JAOCTYHNHBIX MHE
CKOPOCTAX IOTOKA H HAmeN, KaK H JIA BCeX MaJIONpOJ0JroBaTHX B HaIpaB-
JIeHHH IOTOKA TN, 9TO JaBjleHHe Ha HHX NPOMOPHHOHAJIBHO KBagpaTy CKoO-
poctH Berpa. Takue ;Ke MOYTH KOB(PUIHEHTH COMPOTHBIEHHUA A NOAYIHT H
paHee A8 OUIHHAPA U Mapa MOCPEACTBOM APYTHX ONEITOB, IPH Ge3rpaHmIHOM
moroke Bosmyxa (cm. I[moawomckmit, «/Henesnwiit ympasagemuii aspocrarts,
mau «Becrauk omwrtHoilt duzmrm», No 259, ctp. 278).

9To coriacue yKashBaeT Ha TO, YTO MOTOK Haml ;qocTaTquo obmupen s
pasMepoB HAIHX Monenen.

IIpoponroraTeie Tenra BpalleHH:A

126. IlpemcraBmM ceGe TeX0 HIM HOBEPXHOCTh, MONY4eHHYIO OT BpamleHUA
JyTH Kpyra OKOIO ee xopjsl. ByMaskHble MOBEPXHOCTH TAKOTO BHAA OHIH
YCTPOEHH MHOI F€THpeX pasMepoB B aiumy; umenno — B 21, 32, 42 m 63 cm.

™ 99



Juamerp (aepr. 3) HamGoabIIero monepesHoro cedeHns Guut 6am3or & 10 cm,
a mromanb ceuenua K 80 KB. cM.

> < e >
o > <>

Yepr.. 3

Bor afcoxiorHbie gaBleHHs Ha 9TH Tela, PacHON0KeHHEE NIHHHOH 0CBHIO
(ochi0 BpameHHsA) IO HANPABJIEHHIO ITOTOKA.

Tpys Yz 1 2 i 8 dlyiros]
21 em 6 12 24 47 79 110
nﬂua 82 » 5 1.0 17 31 48,5 30
42 » 4 8 16 28,5 48,5 89
62 » 1 8 16 3 55 104

QopME HCOHTHBAIHCH OPU PasHEX CKOpocTaX. IlepBHil BepTHKATLHBIR
croaben comep:xur miauHy Gopm B camtiM[erpax]. M3 Tabammel BmmuM, uro
JlaBIeHHe Ha (OpPMEI, ¢ YIAHHEHHEM WX, yMeHbIIAeTcs JUIb BecbMa He3Ha-
9YHTeIHHO, 4 HAYMHAA co ckopocTH B 2,14 M [B cer.] (rpys 4 dyura) onO maske
VBEIMYUBACTCA C yaiuEeHHeM. VIMeHHO NpPH 9TOH CKOPOCTH HAMMEHbIIEe
cOnmpOTHBJIEHNE OKaseBaerca y ¢opmu manuuolo B 42 cm. Ilpm rpyse ke
B 16 ¢yaTOB (CKOPOCTE = 4,28 M [B CceK.]) HanMeHBIIEE COMPOTHBICHNE OKABEI-
Baerca y gopmsl gumH0I0 B 32 ¢cM. ITO cTpaHHOE, HA IIEPBHIH ‘B3TJAN, ABICHES
0T9acTH 00BACHAETCA YBEIWYeHHEM II0BEPXHOCTH Y/IHHEHHOrO Tela, a Cie-
JIOBATEIBHO, W YBEIHUYEeHHEM €ro TPEHHs O BOBAYX.

128. lamee MB BHOHMM, YTO TOJBKO UPH HeGONBLIOEX CKOPOcTAX (10 2 M
[Bcex.]—me Goxee) compornBirenHue TeMa IPOTOPIHOHAABHO IPY3Y (HIH KBajgpa-
Ty CKODOCTH HOTOKA); TMOTOM € OHO BO3PACTAeT 3HAYUTENLHO Me[lIeHHee,
9YTO 0COOEHHO ACHO A TEI MAJTOMmpOJOATr0BATHX, I[ie TPeHHe, M0 HX He3HATH-
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TeTHHOH MOBEPXHOCTH, CPABHUTENBHO ¢ wHEpmueir, meseauxo. I[loromy-to
H HEJB3A BIOJHE O00BACHUTH 9TO fABJIEHHE BIMAHHEM TPEHHA, BO3PACTAlOIIEro
HEeNpPONOPIIOHAIBHO KBanapary ckopoctu (88). flmenme 810 mopasHTeNbHO H
BacIy;KHBaeT Hamero 0co6eHHOT0 BHHMAaHHA, NOTOMY 4TO yKa3hBaeT Ha mep-
CIIeKTHBH, O00Jersammie BO3TYXOIMJIaBaHHE.

B camoMm pmexe, 3aKOH, M0 KOTOPOMY CONPOTHBIEHHE TeJda NPONOPIHOHAIE-
HO KBAJ[paTy CKOPOCTH €r0 JBIJKEHHS, MHOKECTBO Pa3 MOKA3HBAJICA TEOPeTH-
gecKH (KOrjja He TPUHHMANH B PacueT CHIY TPEHHSA) M NOATBEPHKJAICHA ONKIT-
HBIMH HCCIeJOBAHMAME (0 KpaiiHeii Mepe— Ijsa Tel He HPOJOITOBATHIX) —
H BOT OKA3KBAeTCH, 9TO OH Ipy60 HEBEPeH Jayke UIA TeIa MaJOIMpO0JIroBa-
TOro, TPEHHEM KOTOpPOro MOJKHO npeHebpeds; feiicTBUTEARHO, n0o Tabanue 126,
Iuia Tela niauHoo B 21 cM (a mupnHO B 10 cM), IpH yBeaHdeHHH rpyaa ¢ 4 GyH-
ToB Ha 16, mam mpHW yBeIWYeHWH CKOPOCTH NOTOKa B 2 pasa, CONPOTHBIEHHE
yBeIm4IHBaeTcA He B 4 pasa, RaK OH CcJeXOBAN0 M0 00MENPHHATOMY 3aKOHY,
a TOIBKO B 2 pasa ¢ HeGOIbmEM!

Hax sxe 00BACHATE BTO CTPaHHOE HA NEPBHIl B3TJIAJ ABJEHHE?

W3 Toii e TabIUIB ME BUJAM, 9TO YIHOMAHYTHI 3aK0oH TeM Gollee BEPHO
cobiIofjaerTcsa, 9eM CKOPOCTh ABI/KEHHA MEHBINE, I TONBKO IIDH CKOPOCTH OT
2 po 4 M 3amedaercda rpy0oe YKJIOHEHHE OT HETO.

Mosker ObiTh, KOTHAa CKOPOCTh HESHAYHTENBHA, ABIKEHHe pacOpocTpa-
HAETCA JAJIeK0 BOKPYT Tela H PafoTa BOSMYMIEHIIS MM BO3IyXa CPAaBHATEILHO
speanka. [Ipu GoapmuX jKe CKOPOCTAX ABIKEHHA TeJa, BO3MYINEHHEe CPeHH HE
PACIpOCTPAHAETCA [AleK0,— BOBNYX JIHING CKOMaeTcA GJIM3 IepefHed IO~
JOBHHH TeJda U [ajKe OTJAeT YacTh MOJYIeHHOH HM paloTH c:KaTHsg, BHOBB
pacmupsAsAch H OPOM3BOAA AaBJeHHe Ha KOPMOBYIO IOJOBHUHY Tenla. VIMeHHO,
MHE Ka/KeTCs, 9acTh HCTPAICHHO TeJI0M paGoTH BO3BpAIaeTca TakuM 06pasoM
Telly; W 9Ta 9acTh TeM 0oJbIme, 4eM GHICTpee NBHIKEHHE Tela.

Jlas tenx Gollee IPOMOArOBAaTHIX He BaMeUaeTcs TO BOBBpameHHe PaGoOTH,
IMOTOMY 9TO ¥ PH HAaHGOJbIell ynoTpeGIeHnHoil HaMu CKOpocTH (4,3 M [B cek])
00KOBOEe pasJBHraEMe BO3AyXa Upe3BHUYAHO MENIEeHHO, BO3MYINEHHE Cpejnl
pacupocTpaHsercs AalleKo, CTyIaeTcs (CKHMAeTcd) OHA Majlo H MOTOMY IIOYTH
He BO3BpamaeT 3aTpaueHHOH Ha Hee paborsl. Ho mpm mocrarogmom yBeiamae-
HAH CKOPOCTH, XOTsA OH W OYeHb NPOROITOBATHX Tel, 063 cOMHEHHA, AOJKHO
00HADPYKUTHCA BOBBpameHne paboTH, a CleLoBAaTeIbHO, H GIarONpHATHO®
YKIOHeHHe OT B3aKOHA BO3PAacTaHHA CONPOTHBJIEHHA IPONOPIUOHAIBHOMY
KBaJpaTy CKOPOCTH ABHJKEHHA (Tela WM CpeXbl, 9TO BCE PaBHO).

Wrax, npraaroe mamu pamee (B.O.D., Ne 259) comporuBaenue BO3Iyxa
OT HHEePOHHU AOJKHO OHTH 3HAYMTENBHO YMEHBIIEHO, Grarogapsa DpeKpacHO#
yopyrocta Bosmyxa. W sro ymembmenme Gymer Tem Goapuie, 4eM OHICTpee
JOBIKEeHHe aspocraTa. HTO 3HaeT, KaKHX CKOpocTeil, Grarogapa NPHHIHUIY
BOBBPAINEHAA SHEPTHH, NOCTHTHYT BO3AymHEEe Kopabaum B Gymymem! Bo Bea-
KOM cilygae OHH OOJbpIIe TeX, KOTOpHe ORJIE JaHE HaMH B yOOMAHYTOH pa-
gore! ' '
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Ecau BHUHCINTH BEANYHHY TPEHHA [IA Bcex Ted Tabmmmer 126 (maa uero
HY/KHO OIPEJeTHTh OCOOHIH KO3(PUIUHeHT NPHMEHHTeNbHO K KPHBHU3HE Tela)
M BHYECTH ee M3 O0mEero CONPOTHBIEHHA 3THX TeJd, TO HIOAYYHM Tabiaumy,
COMEPIKAIYI0 CONPOTUBIICHNAA, 3aBHCAMME HCKIOYATEABHO OT HHEPIUH BO3-
AyXa M ero ympyrocru.

BaaB papx Tex mpu OgHOI CKOPOCTH, YBUJUM, 9T0 COOPOTHBIEHNE OT UHED-
nuu (IpEGINBHTEIHHO0) O0PAaTHO MPOINOPNUOHAIBHO KBaJpaTy OPOJOIrOBATO-
CTH Tela.

TakoB 3aKOH HIpPONOATOBATOCTH, €CIH CKOPOCTH He3HAYHTEIbHA (H0 2 M
[B cex.]). Ho paccmarpumBas COHDOTHBIEHHA OT WHEPOUH NPH CKOPOCTH
4,2 M [B cek.], yBuguM, 9TO 3aKOH 3TOT He cobamogaerca. Hax me 06BACHUTE
aTy crpamHOCTE? (cM. B.O.D., Ne 259, ctp. 277).

eso B ToM, 94TO OpH MAJEX CKOPOCTAX He HMeET MecTa C/KMMaHHe BO3yXa
¥ COIpSIKEHHOE ¢ HUM Bo3Bpamenue sHeprud. [Ipm ckopoctnm ke Gonee 3HauH-
TeJIBHOH GOKOBOE C:KUMaHHe 0GHADYKHBAETCA IJIA TYOHX (GOpM, HO He MMeer
MecTa IJIA OCTPHX GOpM, MeIJeHHO Pa3gBHTalomMUX BO3AYX, HIOUEMY ¥ MOCHeN-
HHX CONPOTHBJIEHHE OT HHEPOHM H 3HAYHTEJBHO 60.311:1]]8, 9eM TO CcJenyer
0 BaKOHY IPOJOJrOBaTOCTH TeJa.

129. B Temax Y[ IMHEHHHX OTHOCHTEILHOE yMEHBIIEHHEe COOPOTHBIEHHA,
BAaBHUCAINEE OT yOPYTOCTH CpPEMH, He Tak OpocaeTcsa B IiIa3a, MOTOMY 4TO TaM
ITPOMaJHYI0 pPOJH UrpaeT TpPeHHEe BO3[yXa; HANPOTHB, BeIWYHHA HHEPIHH
(pasasuranme BO3NyXa) HE3HAUHTEIbHA, BCIeAcTBHe ocTpors Teida. Ho mis
GOJBIUX TeJ W CKOpOCTell, AlA KoTOpHX TpeHue Heseamxo (91), Gmaronerens-
HOe yMEeHBIIeHHEe CONPOTHBIEHHSA OT HHEPIOUHA MOMKHO CKasaThCcd C HOJIHOH
APKOCTHIO.

130. Haem TyT eme Tabauny, MOKA3HBANIYI0, BO CKOABKO Pa3 yMEHBIIEHO
conpoTHBIeHue Ha Te xe Qopmu (126) cpaBHHTEABHO ¢ HaBJeHHEM Ha IJIO-
maab HauGOIBIIEro IONEPeYHOr0 CedYeHHs HX (Ha mpoekumio). Umcma aTu
MO;KHO Ha3BaTh YTHIM3amHeil, HJIH DOJe3HOCTHI0, (opmsl. OHE oOGpaTHH
roa(pdumuentam comporuBiennsa. [IpubGasiena cTpoka cropocTeil, a AIWHA
Tela B3aMeHeHa NPOJOJAT0BATOCTHI0, HIM OTHONIEHHEM [JIHHE HX K IId-
pune.

I'pyau ' 1/, 1 2 1 8 16 [yuTH]
Cropoorn 0,7 | 1,07 1,51 2,14 302 | e
[IIpomomroBaTocTs]
2,1 4,3 4,3 4,3 4,4 5,3 7,6
3,2 5,2 5,2 6,1 6,7 8,6 10,4
4,2 6,5 6,5 6,5 7,3 8,6 9,4
6,2 6,5 6,5 6,5 6,7 7,6 8,0
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131. Orcroma ME BHANM, 9T0 HAMMEHBIIEE CONPOTHRICHHE B HATINX ONBITAX
0Ka3aJI0Ch y Tela ¢ mMPOAOATroBaTOCTbI0 B 3,2 M UpW HambOJbImeil CKOPOCTH.
ITomopmer mis TOit ke mPOAOArOBATOCTH, HO [If (HOPMH HAealbHOH (HaH-
MeHbINee CONPOTHBIEHAE) HAXOMUT, C MOMOIHI0 BaPHANUOHHOrO MCYMCIEHHS,
koaddum [ment] compormBmenmss pasamm 0,4; 3HAUUT, yTHAX3AUHIO (OPMEL
OH HAXOJHUT PaBHOH 2,5, 4TO MEHbINEe YUCIA, MOIYUEHHOrO MHOI0 H3 OIEITA,
B 4 pasa. .

132. IlomguepkuBaio »T0 06CTOATENBLCTEO, YTOOH €Ime MOKa3aTh, HACKOJIBKO
He TPHMEHHMH CaMH 10 ce(e JOBOIBHO BepHHE (HOPMYJIEI CONPOTHBJIEHHI
mwrockocTedt (52 u 53) B mPUIOKEHHN MX K ODpefeleHHI0 NABICHUH Ha Tewla.

Cpasuenne conmporneieHns Tea pasHoii GOPMBI,
HO (npEOIM3HTEILHO) OHOMN JIHEHBI H NIPOXOJITOBATOCTH

133. Bor (cM. Tabiu.) mapiemma: a) ma ogmo m3 mpegmAymmx Tex (126)
mameo0l B 21 cM, ) Ha 2JIANICON) Bpamenus, B) Ha TeJO IIABHOe B MPOJ0Ib-
HOM HaIpaBJIeHHH, HO HMEIINee KBajApaTHHE IONMEPeYHbe CeIeHHs (COrHyTO
W3 WeTHpeX PAaBHEX INIOCKOCTeH, OrpaHMIeHHHX AyTaMH OKDY/KHOCTH) I
r) Ha TeJI0, COCTABIEHHOE U3 JBYX PABHEIX KOHHYECKHX IIOBEPXHOCTelr (1epT. 4):

a 6 e 2
YeprT. 4
)
2 1y i 2 & 8 16
g
a 6 12 | 24 47 79 | 110 | V:xe mcumTaEHOE [Temo)
i} 5,5 11 | 22 42,5 74 | 117 SNIUICOR) BpANeHAA
B 6,5 | 13 |25 47 80 | 128 KBampaTHOE cedeHme
r 12 24 | 47,5 |94 185 — Komycu

134. CpaBHuMBasg paHee HCIBITAHHOE TEJ0 «@» C JIMICOMIOM BPAMEHHI,
HaXOOUM, 9TO HaBJIEHHE HA JIHICOH] JHIIF HEMHOTO MEHBINE JaBICHHS HA
TeIO «a», OKAHIMBAKIEECH ¢ O0OMX KOHIOB MaleHbKHMEH Komycamm. Mamo
TOr0, HAYHHAA CO CKOPOCTH B 4 M [B ceK.] mam oxone TOrO, fAaBjeHdAe Ha
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sanuucony pame Golxbme. CiefoBaTesNbHO, [T METAaJIHd[eCKOTO0] aspocrara
nBOiHAsA BHTrofa ymoTpeGasTs (OPMHE, OKAHYMBAWIHECH KOHYCHKaMH: B
OTHOMIEHAY KOHCTPYKOHH H B OTHOIIEHHW CONPOTHBIEHUSA.

135. ComporuBieHHe Tela «6», C KBaJpPATHHEM IONEPEYHKIM CEYeHHEM,
TOXe He 09eHb MHOTO OTIHMYAETCA OT CONPOTHBJICHHA «a» U «6», OTKyJa BHIHO,
gTO YIJAH NONEPEYHOro CEYeHAA MAI0 YBEIAYABAIT CONPOTHUBICHHE Tela.

136. 3aTo yrisl mpomONBHOTO ce4ueHHA (HE Ha KOHOAX TOJNBKO) KpaiiHe
BPeQHO OT3HIBAIOTCA HA CONPOTHBIEHHH Tela, KaK '3TO BHJAHO Ha IpHMeEpe
ROHHYECKOil moBepXHOCTH ¢2». TyT comporupiaeHue B 2—3 pasa Goipmie U BO3-
pacraer mOYTH CTPOTO NPONOPHHOHAJBHO IPy3y, HIM KBaApaTy CKODOCTH
mOTOKa (mOTOMY 4TO TyT paGoTa HHEPIEH MHOTO (oJbme paGoTH TPEHHS).

3Hauenne CONpPOTHBICHAA KOPMBI

137. Heroropsie oTpumanoT 3HaueHHe KOPMOBOH dacTH Tejlla B Jejde ero
comporuBienus Berpy. U, geiicteurensno, mut pugenn (manp. 120), uro B me-
KOTOPHIX CIydasdX KOPMOBad 9acTh Ja’ke YBeJIHIHBAeT CONPOTHBJICHHE BO3-
nyXxa aBmkeHmoo Tenda. OgEaxo A yNJIUHEHHHX W IJIABHEIX Tel 3HadeHHe
KOPMOBOTrO IpHUAaTKa rpoMagEo. JlaeM TYT pe3yabTaTHl ONEITOB, IIOKAa3HBAal0-
ImuX 3HAYeHHEe KOPMOBOH 9acTH [AJA pasiHYHEIX TeJ.

138. Ilaa aToro, Me;xAy mpodmm, g Gpaj M3BECTHEE HaM IPO/OJTOBATHIE
Tella, pasfieleHHHE CPEIHMM MONMEPEYIHKIM CeYeHmeM Ha [Be PaBHEIE JacTH.
Tak, 7 Gpal DONOBHHY DINIMNCOHJA BPAIeHHA B NOJOBHHY Tela, MOJydYeH-
HOr0 OT BpAIIeHHA OTPe3Ka KPyra BOKDYT ero xopjsl. Tera g pacmoiaraj
O0BIKHOBEHHBIM 00pa3oM, BIOJIb IIOTOKAa, HO ofpamal HX TO OCTpHEM K BeTpy,
TO ESHM KOHIIOM, KOTOPHIH A 3akJemBal Gymaroii (zepr. 3 m 4).

[Bec rpyaa]l Yy 1 2 [ 8 [pyuT.]

Ilomosnaa saannconmga; ma. =11 cm.

Bunyknoi cropomoil K BeTpy . . . 7,9 14 28 55 106
To ixe, HO TYUHM KOHIOM K BeTDY 30 60 120 238 - -
TlomoBHEa Tema OT BpameHHA AYTH;

mi. =21 em. OcTpmeM K BeTpy . . . — 13 26 49 88
To sxe. TyHmHM KOHIOM K BeTpY - 19 40 81 | 164 —

140. CpaBEEBas BTOpyI0 ropus[onTanbry0] CTPOKY TaGIHIH ¢ AaBIeHTEM
Ha moxmkelil axmuncomp (133), BHmuUM, 9TO KopMa y SIIHICOMA IPUMEPHO
Ha !/; IMmMb yMeHpIIaeT COLPOTHBICHHE,
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141. Paccmarpmpas TpeTsio cTpoky (139) m cpaBHmBas ee ¢ faBIeHmeM Ha
Ji0CKOCTH, BHAHM, WTO [aBlleHHE Ha IOCIEJHIOI MEHbIIe M IOTOMY KOpMa
¥y ILIOCKOCTH YBeIHYHBAET CONPOTHBJIEHHE,

142. CpasHmBag fmaBieHme TPEThEil CTPOKHM C JaBIeHHEM HA IOJTHOE TEIo:
(126), BugmM, 9TO y HEro KopMoOBas 4acTh pasa B JBa YMEHBIIAeT CONPOTHB-
JIeHHEE.

143. Haxonen, cpaBHeHHE NaBIEHII 4-if CTPOKH ¢ JaBIeHAEM Ha MIOCKOCTb,
PaBHY® TJIONMAAH CPETHEr0 MONEPEYHOTO CEYEHNs MOJHOTO Tela, YKassBaeT
HaM, 9TO KOPMOBOH IPHJATOK TAKOTO yJINHEeHHA YMEHLIIAeT CONPOTHBIEHUE
naockocTH. M Beero aToro BugHO, 9TO IpeHes-
peraTr 3HaY€HHEM KOPMHI OTHIOAHL HE CIEAyeT.

1430°], IlpuBosy TYT €le OIEITH, HE TOJIBKO
HHTEpEeCHEIe caMi 10 cefe, HO H yKassBalmue
eme HeCKOJIBKO Pa3 Ha 3HAYCHHE 3a[HEH TacTH
rena. f1 B3AT mMONOBHHY 3IIHIICOMIA BP A EHUS Yepr. 5
(aepr. 3 m 4) m momoBHHY Temra (B 42 cm '

JUIMHEL), IOJYyYEHHOTO OT BPAIEHHA OTpe3Ka Kpyra; KOpode — IHONOBHHKH,
BBATHE JIA OpeAsAymero onbira (139). 9Tl NOMOBHEKE A COEMUHMI MIIOCKUMHT
{H paBHEIMH) KpasMH TaK, 9T0 HOJYYHIOCH TEI0, HECKONHKO HAOMHHAIOIEe
(roxpKO MeHee mpomoaroBaToe: BaBoe) aspocraT HpeGea m Pemapa (wepr. 5).

144, Bor wncia paBieHHH Ha 9T0 TEI0, OGPAMEHHOE TO BIIHITAYECKHM

KOHIIOM K BETPY, TO OCTPHIM:

[Bec rpysa]l A 1 2 4 B 16 [dyHT.]
Tynem xommom K BeTpy . .| 3,5 7 14 25 45 85
OcrprmM [KoHIOM K BeTpy] . 6 12 24 46 84 134

145. IIpespae Bcero Gpocaerca B Iilasa, 9TO JaBJIeHHE TPH OCTPOI KOPME:
MOYTH B[BOe MeHee, 4eM IpH TYyHoii.

146. CpasnuBas 3aTeM 9HCIIa 2-if CTPOKH ¢ JaBIeHHEM HA IOJIOBHHY 3JLIHII-
conpia (139, 2-a cTpoxa), BuguM, 9TO IPH MATOH CKOPOCTH KOPMOBOI IPHIATOK
B/IBOEG yMEHBIIAET COHPOTHBJIECHHE; HO YeM GOJbINe CKOPOCTH, TeM GOJBINe ero-
Imolle3HOe 3HAYEHHE.

147. Nawna Texma (143) = 32 cM; cpaBEEBag ero ¢ TemOM TOMH e JIHHEL
u mpopoarosarocTd (cMorp. Tab6a. 126), maxonmm, 9TO maBieHHe Ha COCTABHOE
TeJI0 HECKOJBKO MeHbIle, 9eM Ha mpocroe (126). Ommako, npu cropoctH 3—
4 m [B cex.], naBmenue Ha Goiee CHMMETPUIHOE TENO (C KOHWICCKHMH KOHIA-
MH) YK€ CTAHOBHTCH MeHee 3HAYHTENbHEBIM.
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148. BriBoxm TOT, 9TO a®poOCTAT BHITOfHEE CTPOMTH CHMMETPHIHO, C HaW-
©OJBINEM TIONEPETHEIM CEYEeHHEM B CepefiHe (TH ABJIEHHA JIeTKO 00BACHA
I0TCA CHATHEM BO3AyXa W BO3BpaIieHHeM dHeprum; cm. 128).

Hapienne Ha MOMYIHIHHAP, NOJYMAp, KOHHYECKYI0 IOBEPXHOCTD
u Ha aspocrar Ilsapua

149, IlaBienme Ha HOCIHeIyWIMUe IIOBEPXHOCTH IOYTH CTPOr0 IIPOIOp-
IHOHANBHO IPy3y (MIM KBagpaTy CKOPOCTH) M MOTOMY A OyNy mMaBaTh [aBie
HHS TIPH OFHOH CKOPOCTH, BEIBHIBAeMOH rpysamu B 2 ¢yHTA.

150. JlaBneEnme Ha NOAYOUIAHAPHIECKYI0 IIOBEPXHOCTH, OChH KOTOpOi
HOpMalbHA K IOTOKY, a BEIIYKIOCTH o0pameHa K BeTPY, OKa3al0Ch PaBHEIM
23. JlaBmemme Ha UpoOeKIHi0 paBHO 34 (mromags mnpoekmuum = 32 X 8).
Crnenorarensno, roadounluenr] conporusnenns pasenm 0,67.

151. IIpn ofparHoM NONOKEHHH NUIHMHApPa, T. €. NPH [JAaBIEHHA BETPA
BHYTDPH €ro, comporusienme =— 43, T. e. uyTh He BABoe Goxbme. JlaBmenue
Ha Npoexknuio0 = 34. 3HauHT, OHO MEHBIIEe, YeM Ha CAMHH TONYIHINHID;
xoa¢p¢un. conp.=1,26. Ilasnenne Ha TONHBIH MHIAHAD C PACKPHTHME OCHO-
BaHMAMHE (CKBOBHaA TpyOa), TAK JKe KaK M Ha TAKOH ke NONYOUIHHJID,
HECKOIBLKO GoJiee, 9eM Ha IWIHHJD, BAKPHTHA ¢ GOKOB.

152. JlaBienme Ha OCTPYyI0 HONOBHHY OTKPHTOrO KOHYCA BHPAaMKaercs
44, a BakprTOrOo KpyroM (ocHoBaHHeM) 51. Bricora 3TOro KOHyca, KaK H HCIIBL
TaHHOTO y:xe msoiiroro (133), pasma 10 cum; Takse M mIOmMaxp DONEPETIHOTO
ceuenns paBHa 80 kB. cm. CpaBHUBaA BTO CONPOTHBIEHHE C CONPOTHBICHUEM
IBoitHoro Komyca (ta6a. 133), Bmgum, uTo mOcIenHee, HECMOTPSA Ha KOpPMO-
BOf HPHJATOK, Jajke HECKOJBKO GOJbINE CONMPOTHBJIEHHA OTKPHITOH KOHMYIE-
cKoit mopepxHOCcTH. Tak 910 KOpMa y ABOMHOTO KOHyCa, B OTHOIIEHHH COLOpPO-
THBJIEHHsA, UPUHOCHT OJHH BPE.

153. Ta e KOHHWYECKas IIOBEPXHOCTh, HO OOpameHHAs OTBEPCTHEM
K BETPY, JiaeT IPH OTKPHTOM OCHOBAHHHE [compoTHBIeHHe, paBHoe] 128, a mpn
saxpuToM — 108, JlaBnenume ma mmockocTs mpoexnmm pasHo 104, 1. e. maske
HEMHOTO MeHee.

154. JlaBmenue Ha HUBKHE OTKPHTHE KOHYCH BHpasKaeTcA clepylomeid
Tabauneit, rjge mepBHil A 03HAYAET BHICOTY KOHYCOB B MIUIIMMETpax; jAHa-
MeTp OCHOBAHHA KadJOr0 KOHyca OHI HeMHOro Goiee 7 cM.

Bricota, MM . . . . . . . . . 0 11 16 20 23 26 3 35
‘OrBepcTveM K BeTpy . . . . . | 60 63 64 65 66 67 68 68
VrioM K BeTPY . . . . . . . | 60 50 48 45 43 42 39 a7

155. fI umrTepecoBaiics 3HaTh, GymeT MU gaBleHUE HA KOHYCH IPOIOPIHO-
HAJIbHO YUCIY HX, €CIH PACIONOMKUTh UX BJAONEL MOTOKa. [l aToro A chenan
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5 paBHBIX (ABOHHBIX) KOHYCOB B Paclolaral HX B PasHOM YHCIe Ha IPOBOIOKE,
TaK 9TO BEPIIMHE HX CONPHKACANHCh; MOJIYIHIHCH CIEIyIOmue pPe3yJbTaThHL:

Yucno KoEycOB . . . .1 2 3 4 5
HNapmerwe . . . . . .-.4 85 11,5 16 19.

3HaunT, HaBleHHE HOYTH MPONOPHUHOHATRHO YHCIAY KoHycoB. OTcioga BHJ-
HO, 9TO KapaBaH aspOCTATOB eBa JH OyJeT HOABHTATHCA C GOJBIIEH CKOpO-
CTBI0, TeM KaM/blil aspocTaT oTaeasHo. I'pys 6run paBen 4 dynr. [Jamna nBoi-
HOTO KOHyca = 14 cM; nqumamerp ocHOBaHHA (CpejHEro ceueHus) = 3'/; cM.

156. JlaBieHne Ha MONyCHePHIECKYI0 IOBEDPXHOCTH, pPAacCHOJIOKEHHYIO
BHITYKIOCTHI0 K BETPY, PaBHANOCh 31; KOrjga ke OTBepcTHE GHIIO 3aKPHITO
xpyrom, To 32. Ilpu orBepcTuu, oGpameHHOM K BETPy, mOJydYaeM, B CIydae
otkpuToll wamm,— 99, a BakpuToil — 94, T.e. gaBleHHe yBEAHIUBAETCHA
B 3,2 pasa, Korjja moixycdepa noBopaympaercd orsepcTueM K Berpy. Cpasmu-
BuA HaUMeHbINEe [ABJIECHUE ¢ [aBIeHNEM Ha IOJHYI0 cepy TAKOTO Ke JuaMerpa
(124), BupguM, 9TO HaBleHMe Ha OTKDH-
Tyio monychepy meusme B 1,13 pasa. /

157. Jasnennme Ha wnoxycdepy, oOT- i
BepcTHe KOTOPOH mapalielbHO HaImpas- \
JeHHI0 NOTOKAa, paBHO 20, HE3aBHCHMO \
OT TOr0, 3aKPHTAa JH Hoaycdepa HIH HET.
910 pmaBiaenue GoJee MOJOBUHB! JaBIeHHSA
(35 : 2 =171/,) na monmymo chepy Taro- Yepr. 6
ro ke nmamerpa (rpys 2 ¢lymral).

158. Amomunnepsit aspocrar lllsapua (zepr. 6 m 7) (onwr 6aus Bepauna,
B 1897 r.), Kak m3BecTHO, B HOCOBOIl TacTH HMeI YOPMY mOJIyImapa, a B KOPMO-
BOil — KPYTJI0ro KoHyca AJAWHOW0 (miam BeicoToo) B 10 M. Hopmy ¢ HOCOM
COeUHAT MUIHHAD AuamerpoM B 12 M u mmmmoro B 24 M. UToGH HMCOETATH
CONMPOTHBIEHNE TAKOTO Tella, A cjeaal Mogo0HOe eMy, ¢ IIOMAaIbi0 KPYTIOTO
momepevHoro ceueHus B 63 KB. oM.

159. Bor peayJsraTh OIBITOB:

[Bec rpysal, ¢yHT. 2 & 8
Cdepoit & BeTpy . . . . . | 26 50 98
Homycom % Berpy . . . . . | 28 54 | 107

CnegoBaTenpHO, faBleHHEe ITOYTH HPONOPIHOHAILHO KBajpaTy CKOPOCTH.
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Jamee, Bugmm, 9TO CONpOTHBIEHEE cepoii BIepex HeMHOTo MeHee, Uem
KogycoM Brepesi. JlaBienue na npoexmmio pasHo 328 (mpu rpyae B 8 ¢ [yHTORB]),
3pauuT Koaddum[menr] compoTHBIEHHsA, NPH CaMBIX GJarOOPUATHBIX YCIIO-
pusax, pasen 98 : 328 = 0,30; yrmmmsanua sxe popmbl = 3,34, T. e. OHa He-
MA0ro 60llee TONE3HOCTH MAPOBOIl TOBEPXHOCTH B MHOTO YCTYIaeT N0Je3HOCTH
IpO/IOJITOBATHX Tl mpocreiimeii gopmer (cmorpure Tabdam. 130).

Yepr. 7
160. ¥Yramy B 3aKI0OYeHMEe Ha ONEIT C TOBEPXHOCTHIO, MOJYIeHHOM OT
COeUHEHHS Cc(hephl M KacaTeIBHOr0 K Hell KoHyca.
O6pasyromas xonyca pasHa 12 cum. [lmomans Goxpmoro Kpyra mapa pas-
na 63 k8. cM; mmamerp — okoxo 8,9 cm. Mcnwiranme Gsuto mpu rpysax B 2;4
n 8 ¢QyuroB; BECOTa KOHyca OblIa NapajiielbHAa HANPABIEHHI MOTOKA. Pe-

3YJIbBTATHl CJHEAYIOIIHEe.

[Bec rpysal, d[yHT.] 2 & 8
Cdepa obpamena K Berpy . . .| . 28 o 90
Homyc pacceraeT BO3AYX . . . 28 55 112
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T. e. mpu ckopocru, Goasmeit 1 M [B cek.], comporuprenne Menspme npu
asmxenun cdepoit suepen. HamGonsmas yrunusamus ¢opmu = 3,65; mam-
megpmafg = 2,93. Haumenpmuit wroapdunment compormpienua = 0,27,
Torja Kak Jia mapa o pasen 0,43. 3HauuT, KOHYC KOPMOBOIl 4acTH 3HAYH-
TeJFHO YMEHBIDAET CONPOTHBIEHHE IIapa.

BBIBOJBbI

161. IlaBIeEHme Ha HAKJIOHHYI0 KBaJApaTHY0 IIIOCKOCTH BepHee BCEro
prpaxaercsa Gopmynoit Jlanraes. l'ogurea gua Toro u popmyna aopaa Pemes.
Opmako HE ogHA U3 (GOPMYI He YKASHBAET 3aMEYEHHOTO HAMH YBEeIHIEHUSA
HOPMATBHOTO JABIEHUA TPH CPETHHX HAKIOHAX MIOCKOCTH K BETPY.

162. OGe mpeasaymue (GOPMYIH XOPOINO HPHMEHATH K PENIeHHI0 BOIpPO-
€OB, KACAIOMUXCA adpOmNaHA (IOAPazyMeBald OTHHENONOOHYH HIM HAaCEeKO-
MOIONOGHYH TeTaTeNbHYH0 MAIIHHY).

163. IlaBsienme Berpa Ha Telxa, He MPOAOJTOBATHE B HANDABIEHHH IOTOKA
(EJIH OKPYTIHE), TPONOPIEOHATILHO KBaJpPaTy CKOPOCTH HOTOKa. To ke MOK-
HO CKasdaTh M OpO Tela MAJONPOJOIrOBaTHE, €CAH B CpemHEH YacTH OHH
#MeoT Tpy0ble YTIH (IBOMHOE KOHYC).

164. Her ¢opMy, ompenenAomux AaBleHIe BeTpa Ha HARJIOHHYIO U IpO-
JI0IroBaTyio MIACTHHKY. UeM npofloJiroBaTee U HAKJIOHHEe MIaCTHHKA K BETPY,
TeM Oollee OOHAPYKHBAETCA HENPHTOJNHOCTh H3BECTHHX (OPMYJI CONPOTUB-
JeHHs TIOCKOCTH: MaBleHHE HAa NPOJOJIIrOBATyH NJIACTHHKY, PAacHo0:KeH-
HYI0 BOJb HOTOKA, BHAYATENBHO MEHBIIE BHYUCISAEMOTr0 II0 HHM, a Ha pac-
TOMOKEHHY0 Nomepek — GoubIme.

165. A6coarorHas cmia TpeHMs, B KIIOrpaMMaXx, OJHOM CTOPOHBI IIPAMO-
YyrolpHAKA, NHAPHHOI B A, a JIUHOI B L, IPH ABMKEHIH IO HaUpaBleHHIO L
<0 cropocteio V, papHa T = 0,0004423 AV1:8 1063 7, e, OHa He TPONOPIUOHATE-
fa KBaipaTty CKOpPOCTH JJBH}HGHHH H He nponopu [monanbual pumme mpsamo-
yroapuuka L.

166. AGcomoTHOE TpeHHe, IPHXOAAMEECA Ha eUHHNY NOBEPXHOCTH IpA-
MOYTOJILHHKA, PABHO:

T, = 0,0004423- Lo
167. Hoadpumuent TpeHHA paBeH:
0,00623

T. €. OH YMEHBINAETCH NOUTH B onmHaroBoi crenend (0,4) Kak OT yBelHdeHHA
CKOPOCTH, TaK H OT yBeJIWYeHWA MJIHUHH MOBEPXHOCTH IO HAINPABJIEHHIO JBH-
skegua (L m V BHpaskeHH B Merpax [u B M/cex.]).

168. Yro6w 3aKOHE TpeHHS, TPUHATHE MHOK B HEJaBHO HameYaTAHHOM
cratbe (B. O. @., Ne 259), Buosnne onpaBgaiuch, HeOOXOAUMO YTOGH IIHHA
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Tpymeiica mMOBEpXHOCTH, B HaNpaBIeHHU [BIMKEHHA, BO3pacTajla IO yCIo-
puio: L = 0,0646.V1.82 1, e, Boapacraia ¢ yBeTwdeHHeM CKOPOCTH J(BIMKEHU.
B npumenennn K pasMepaM HAIINX a3pOCTATOB BeJMUYHHA TPeHHA HECDABHEHHO
MeHbIOEe, 9eM MHEl OpPHHAMATH B ymoMsaHyToil cratke. Tak, auaa aspocrara
B 200 M AIWHEL, JBHKYIMETOCA CO CKOpPOCTHIO 12 M B CeRYHAY, OHA YKa3HBaeTca
pasa B 4 MeHpIme, 9eM Mbl NpHHEMaIu paHee («Hemesusiii ympasisemsiif
aspocrary, L{moaroBCcKmii).

169. Uem orpomMHee mOBEPXHOCTH, UeM MEHEe OHa NPOJOJIrOBaTa M deM
OricTpee ee JABH:KeHHe, TeM (oJiee MBI BIpaBe IpeHEGperaTh BeIHIHHOIO Tpe-
HHsA, B CPABHEHHH C BEJIMYUHOI0 CONPOTHBIeHHA OT MHepuuu. OmHako miusm
yIOpaBJgeMbIX adpPOCTATOB BEJHYHHOH TpPEHHsA NpeHeOperaTh HHKAK HEIb3A..

170. Hu ogmy u3 ¢opMyd cONpOTHBIEHHA IIOCKOCTH TaKike HEBO3MOMKHO
TPHEMEHATh H K aHANHTHIECKOMY ONpEeNIeHUI0 CONPOTHUBIEHMA KPHBHX HIN
MHOTOIDAaHHEIX TOBEPXHOCTelH, MOTOMY 9TO pe3yJbTATH TAaKMX BETIHCIEHWIl
rpy6o mporuBopedar onuTy. Coracme ¢ HOM MOKeT OBITH TOIBKO CIydaiiHoe.
Tar, HesosamoxuHas ¢dopmyla Heloroma paer pesyabTarts, 0Oollee OJHU3KHe
K HCTHHE, YeM BepHasg, cama mo cebe, popmyna Jlanraes.

171. Ra:&{,aomy JHEIAOMEMY A FOTOB OXOTHO HOBTOPUTH JI0GOI U3 onm‘os,
ONMUCAHHKX B 3TOH cTaTse.

172. Ilpu6op, ycrpoeHHbI MHOIO, TaK fielleR, yA00eH W mPOCT, TaK OBICTPO-
pemaerT HepaspemmMbie TeOpPeTHYECKHEe BOIDOCH, YTO [OJKeH CYHTATHCA
HeOOXONMOIl IPUHAIEKHOCTEI0 KaykJ0T0 YHHBEPCHTETA HIM (HUIHIECKOTO
rabuueTa.

M=uomxecTBO HEONMHCAHHHX MHOK TYT ONBITOB NPOH3BOAATCA C ITOMOINBIO
ero B 2—3 MEUHYTH.

173. JlaBlenwe Ha TNNaBHBE NPOAOJATOBaTHE Tela (Kopabiemogo0HEIE)
BOBpacTaeT He TaK ObICTPO, KaR KBajgpaT CKOPOCTH, '

174. ComporuBienne BO3AyXa CIaraeTcd H3 ABYX CHJ: TPeHUA W WHEPIHH
BO3yXxa. Brramras compormsienme 1-ro pojga, yBHAHM, 4TO CONPOTUBIEHHE:
OT MHEPIOHUHU TaK:Ke BoO3pacTaeT MeHee OBICTPO, YeM KBajpaT CKOpPOCTH, 9TO
JIETKO BHETH Ha TEJIaX MaJONpOAOJrOBATHX M 4TO 0GBACHAETCA YHIPYTLOCTBHIO
BOBJyXa, KOTODHIl, GBHICTPO CKAMAaACh MO GOKaM HOCOBOI JacThio Tela, TaK
e OBHICTPO pacmupseTcd, JaBA Ha 3aHIOI0 9acTh Tela M IOATOHAA ero TeM
(1M BosBpamas 9acTh BaTPaueHHOM TeJOM pabOTH).

175. lns madbix CKOpoOCTel H MAalOmpOAOJTOBATHIX IOBEPXHOCTEH WIH
AIA GOJNBIMUX CKOPOCTEH M CHIBHO IPOJOIIrOBATHX Tell, YIPYTOCTHI0 BO3IYXa.
MOKHO TIpeHe6peds, W TOrja CONPOTHBJIeHHE Tela OT mHepiuu Oyaer 06parHO
MPONOPIHOHATBHO KBAAPaTy NPOJOArOBATOCTH €ro (IPOAOJAroBaTOCTh €CTh.
OTHOIIEHUE JIHHE Tela K IIHpPHHE).

176. Ecam cropocts Texa Gyaer BO3pacTaTh NMPONOPIMOHAIBHO €ro mpo-
JIONTOBATOCTH, TO OGOKOBOE C)KMMaHHe YIPYToil BO3AymHOIT cpensl Oyaer
mpuOINBUTENBHO OJMHAKOBO, H IOTOMY IPHOGIM3NTENIHBHO OyayT COOIIORATHCA
7B 3aKOHA OTHOCHTEIBHO CONPOTHBIEHHS OT WHEPIHMH: a) CONPOTHBIEHHE-
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OT UHepmuu GyAeT MPOMOPIHOHANBHO KBAaJpATy CKOpOCTH W G) oGpaTHO Ipo—
NOPHUOHATBHO KBAJPaTy NPOROJITOBATOCTH.

177. KopMoBoit (Wim 3ajHHiT) TPUJATOK Telda HHOTAa YBEIHYHBAET €ro
CONpOTHBIEHHE, HHOTJA He H3MeHAeT, HO 0GONbINeli WacThI0 yMEHbINAeT.

Jnsa ropaGienoqo0HNX Tel HIH JJA YyIPaBIAEMBIX aspoCcTaTOB 3HaUeHUE
KOpMHI (MIH (GOPMH 3afHEro NPHAATKA) IPOMAJHO.

178. 3akoH4y BHparKeHHEM COKAJEHHA II0 MOBOAY TOrO, 9TO MOH OIIBITEHL
He HACTONBKO TOYHEI, HE HACTOJLKO OOMIMPHLEI H MHOTOYHCJIEHHH, YTOGH CIy-
JKHTHh JJIA BHBONA DMIHMPHIECKHX (POPMYI CONMPOTHBIEHHA IIPOJONTOBATHIX
tes. Ha orpammduenHOe ke 3HAYeHHE NPHBOTUMEIX TYT GOPMYJ TPEHHA A YiKe
YKaBHBaI.

A Kak Ba/RHO BO3MOKHO TOUHO (JOPMYyJIHPOBATH 3aKOHEI COIPOTHBJIEHHA 1
tpenus! Hakoe rpomajmoe mpHMeHeHWe OHH HMEIOT K TEODHH a’pocTaTa M
aspomnanal la ¥ ecTh au 06IacTH TEXHMKHM M HaYKH, B KOTODHIX 3aKOHEHL CO-
NpOTHBJIGHHA YIPYTOil cpensl He UMeJH OH 3Ha4eHHA. Tak momelaeMm e ro-
pAYO OIpeNeJeHUs 3THX 3aKOHOB H IIOCIIOCOGCTBYeM, HACKOIBKO OT HaC 3a-
BHCHT, NPOH3BOJACTBY HEOOXOJUMHX A TOI'O ONKITOB.




COITPOTUBJIEHNE BO3[IYXA W BO31YXOIITABAHUE

B 1899 r. a o6parmica ¢ mpock6oit B MmepaTopekyio Axagemuo Hayk
0 BHIJIAY6 MHE CPEJICTB [ MPOM3BOJCTBA OILITOB II0 CONMPOTHBIEHHIO BO3MYyXa.
ITIpm sToM s yKasal Ha OpeNHAYIIHe MOM OINKTH, omHucaHEHE B «Becrmumxe
ONEITHOH (JHBHKHE» (ecTh W oTAelbHOe H3maHme: «JlaBieHme Bosgyxa», I{mox-
roBeruii) u B «Tpymax Mockosckoro ornenenus OGmecTsa xobGuTeneil ecre-
CTBO3HAHIAY.

Axajgemas mopyumiia paccMoTpeHme Moux paGor akramemury M. A, Pu-
KaueBy. BcuengcTsue ero 6JarompHATHOrO OT3HBA H XofjaTalicTBa mepeny Axa-
JieMiel, IocleqHAsA pemmmia BejaTh mue moco6me (470 ply6].) ma mpousson-
CTBO HOBHIX OOBITOB, IPOrpaMMa KOTOPHX ObUIa TAKMKe IIpefcTaBleHa MHOIO
B Axkagemuio. 9o 6u1o 8 Mae 1900 r. f mpuHsAICA Torja ske 3a COOPYyrKeHHe
GONBIIOH BO3AYXONYBHOI MAIIHHEL (BpOJe BeATKH: KDPHIIBIATAS BOBIYXOIYB-
Ka IJIH BeHTHIATOP), faBaBmieil MOTOK B apPIIWH BEICOTH M mupwHE. Caexannt
GBLIM M M3MEpPUTENLHEIe IPHOODH, W BCE 3TO YyTh He 6 pa3 mepegelHIBalOCh
H [epecTpamBalioch, IOKA He NOJIYYMICA BO3NYIIHEIA IOTOK, [AOCTATOTHO
VIOBIETBOPHUTEIHHbII.

K xommy 1900 r. g mor Hagarh KIeiKy MOJelIeil M MPOU3BOJCTEO OIEITOB.
K wromny cuexyiomero roma (16 mex. 1901 r.) s ye BHIOIHHT wacTh Tpej-
mojlaraeMoii mporpaMmbl M NIpEJCTABUI O CHAETaHHEIX ONBITaX 0TyeT B AKaje-
MHI0. DTOT OTYET COCTABJAN TOJBKO H3BICUIEHHE M3 MOEH PYKONHCH U COCTOSI
u3 80 nucuux amcroB TeKcra u 58 Tabuum uepresxei. B mpemiaraemoit craThe
A menal Obl TONBKO MONETUTHCA C HHTEPEeCYHIMUMUCH Hau(odee BAKHEIM U
Hauboiee MPAKTHIECKIM, ITO MOKHO BHIBECTH H3 MOHX pabort.

Hu ommcaume npu6opoB, HA 9ePTE/KU WX, HH ONHCaHUE NPOUBBOJCTBA OIEI-
TOB — HHYTO 5TO HEe MOMKeT HaliTm TyT Mecta. KTO jKe X09eT MOJIYIHTH 06
9TOM HEKOTOpOE IOHATHE, TOT IYCTh 00PATUTCA K MOEMY OT/eJbHOMY H3JaHHIO
(«JlaB1enme BO3myxa».., ckaaxg y rr. Purkrepa, HMoascrena m Illenanckoro),
XOTH TaM d9epTe TIJIaBHOH MAIIHHEL OKAa3alcA HEeBePHEIM.
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B mokname AkajgeMun HayK s He TOJABKO elMe He BHIIOJHUJ IIPeAIoJarae-
MyI0 TIPOTPAMMY ONBITOB W pafoT, HO NajlleKo He HcIepmal M He DEeIIHI eme
OKOHYATEILHO U TeX BONPOCOB, 0 KOTOPHIX A TPaKTOBAJX B gokiIame. Pabors
eme 0OYeHb MHOTO U GOT BECTh, KOT/Ia I €6 OKOHTY M PEIIy Te BOIPOCH, KOTOpPhIe
muoK mopHATH. Ilo Bceill BepOATHOCTH, MPHAETCA NPEAOPWHATE HOBEIE TPYAHL,
¢ JMy4IDUMHE TpuOOpaMH, s MOJyYeHAsA, B HEKOTOPHX clIydasax, 6olee TOYHEIX
Pe3yJIbTaToB.

CanuTaro TYT HEINNIHEM NPUBECTH HBBACHEHHE HEKOTODHX Hambolee YImo-
Tpe6GiAeMEIX MHOI0 flallee CJOB.

[IpopoaroBaTocTs Tela €CTh OTHONMIEHWE [JMHE K €ro JHaMeTpy HamGoiIb-
mero momepeyHoro ceudeHHsA. Ilof AmaMeTpoM TYT MOJpa3yMeBaeTCA AMaMeTP
Kpyra, DaBHOBEIHKOIO IMONEPeYHOMY cedeHHI0O Tena. IIpoexmmsa Tema ecrs
IJTOMAh MPOEKIMH Tela Ha IIOCKOCTh, NEPHeHANKYJIAPHYI K HampaBle-
HHI0O BO3IYIIHOTO NMOTOKA. BeluanHA TPOEKIUH MO3TOMY, KOHEYHO, 3aBHCUT
07 TOJMOMKeHHA TeNa OTHOCHTEIBHO IIOTOKA.

Uucmo, mokasHBalomee, BO CKOJIBKO pa3 naBienue [l] Berpa Ha maockyio
NPOERINIo Texa 6ONbINe TaBIEHHA HA CaMOe Tel0, IPH ONHHAKOBEIX YCIOBHAX,
A Ha3bIBalo TOJE3HOCTHI0 (OPMH MOTOMY, UTO B IPHMEHEHHH K BOBIyXomla-
BAHHIO 95TO GHCIO JeHCTBHTENBHO BHIPajKaeT CTEeNeHb BEITOJH JIAHHOIO Tela
B OTHOMIEHMH JIETKOCTH pacceueHus UM Boanyxa. O6paTHOe OTHOIIEHHE S HaBkI-
Bal0 KOIQOUIUEHTOM CONPOTHBISHUA.

Bce Hamu uHcia W JaHHbIe OTHOCATCA K mioTHocTH Bozgyxa B 0,0012
OJIOTHOCTH BOJIHL

A1 raxsxe masmBaw Koapdmumenrom K uwmcao B opmyie

—_ K 2
P = —00-5V%
ompegeAOmell B KHIOrpaMMax faBleHue P Ha KaKyo-THOO NOBEPXHOCTD.
B aroit popmyme S Gonpmieo TacTbi0 €CTh IPOEKMHA Telda (He BCETAa)
M BHpakaeTca B KBajpaTHHX Merpax (Bcerja); V' ecrb CKOPOCTH HOTOKa M
Bcerja BHpakaeT ero CeKYHAHYI CKOpocTh B Merpax. K ectb BenmumHa Ie-
pemennas u 3asucamas or S m V. Ona ompenensercs OMEITOM M COJEPHUTCH
B IpPHUBEJEHHEX TabIHOax.
IIpomonrosaTocTh NPAMOYrOABHHKA €CTh OTHOIIEHWE €ro pasMepoB mo
HAIpaBJIeHNI0, HOPMAJbEHOMY K IIOTOKY, K pasMepaM 0 HalpaBleHHI0 MOTOKA.
Wrorna e, IPOCTO — OTHOINEHHE AJIHHE K ITHDPHHE.

[IJJOCKHE OUTYPLI. HATIPABJIEHHUE BETPA HOPMAJIbHO K OHUI'YPE

1. Jlapmenus BeTpa Ha paBHOBeIHKHe (T. e. HMelomme ofmy [u Ty el
ILIOmafib) HempoioAropaTHe (UIype (e3 OTBePCTH — PaBHEL.
Hanp [amep ], naBienne BeTpa ONpeieleHHON CKOPOCTH Ha KPyr M paBHO-

BEIHKWH eMy KBajJpaT — PaBHBI.
8 K. 3. Iinoakosckuit 113



2. Ilpm ommoit [u Toil :xe] mmomanu JabieHUHe BeTpa OIPEHETEHHOH CHIE!
HA OPOJOATOBATHE (PUIYPH, KaK NPAMOYTLOIBHUK, SIIUIC, M HAa CKBO3HbLIE,
KaK KOJbIO, pPemeTKa,— GOJbIme, 4eM Ha CILIONIHEE W HEeIpOJ0JTOBaTHE
(cm. 1). Pazanna B gaBneHusax, npm ogmoil [u Toit el naomamm u ckopoctn
serpa, poxomar mo 40%. Itum obbacHaAerca Xopomee JelicTBHE TapycoB
¢ OTBEPCTHAMH.

3. Jlapnerne BeTpa Ha (QUrypy, HsMeHAKmMYylCS mOmo6HO caMmoil cebe,
OpPOmOPHHIOHANLHO €€ IIIOmAa Ay ¥ KBaApaTy CKOPOCTH MOToOKa. TakoMy 3aKOHY,
manp [umep], mMOAYHHAIOTCA KBaApaT, KPYyT, JLIMIOC ¢ IOCTOAHHBIM OTHOIIE-
HHEM oceif u OPAMOYTOJABHHK ¢ MOCTOAHHBIM OTHOIDEHHEM CTOpOH, HJIH ¢ HEH3-
MEHHOI HPO,[[OJII‘OBB.TOCTBIO.

4. IlparTHaeckas ¢opMyna paBleHHA Ha (QUTYPY, H3MEHAKIIYICA IIO-

To0HO caMoii cebe, ecTh:
K

P = 505

812,

rqe P — maBleHHe Ha MIACTHHRY B Kuiorpammax, K — roaddunuenr, ompe-
JeNAeMBIH W3 ONBITA WM IMOCTOAHHEIN 1A M3BECTHOH (OPME B NIOTHOCTH BO3IY-
xa, § — maomaje QUrypPH B KBAAp. MeTpax, V' — CKOpOCTh BeTpa B MeTpax
(B cexymHmy).

5. B caydae ¢uryps HecKBOBHOI M HempomoArosaToi (cM. 1), 5 mpuruMaro,
moutu cornacao Hanwere u Homappo, K pasarM 73,— 7104 IOTHOCTH BO3/yXa,
6amskoil K 0,0012 mIoTHOCTH BOMEL.

6. llaprenne ma mpAMOYTOJIBHHK NPH MOCTOSHHOH €ro IIOMIANH H HEHs-
MEHHOIl CROPOCTH BeTpa YBeIHYHBAETCHA ¢ YBEIHICHHEM ero IpOJ0JAroBaTOCTH;
rak ar0 K B mpepmaymeii Gopmyie uaMeHseTcA cO0OPa3HO IPOLOITOBATOCTIH.
OnmT IpUBOAUT K TaKOi BaBHCHMOCTH Koapdumuenta K oT mpoposroBaTocT
OpPAMOYTOJBHHKA:

Ipogonrosa- IIpomodroea- IIpogonrosa-

TOCTE OPAMO- K TOCTH TPAMO- K TOCTE LUPAMO- K

YrodlbHUKA YrOABHUKA YrOJBHIKA
1 73 8 90 16 95,7
1,5 T4 9 91 17 96,1
2 76,5 10 92 18 96,5
3 80,5 11 92,8 19 96,9
4 83,5 12 93,5 20 97,2
5 85,5 13 94,1 30 98,4
6 87 14 94,7 40 99,4
7 89 15 95,2 50 100,1
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9Ty 3aBHCHMOCTb 5 BHIpayKalo KPHBOI; B 9TOH cTaThbe MOJOGHEIX KDUBHIX
He NPHJIOKEHO, HO RaH{,I[BIﬂ MOMKET ee Ha‘lepTHTh caM, OTHJIaabpIBad aﬁcm{ccamt
IpOMOIroBaTOCTh, a OpamHaTaMu — masienue (2] (K). IIpogoarosarocrn apo6-
moii, wmaop[mmep] 1/,, coorserctByer K mpm mpogoaroBatocTH 0GpaTHOM
(1:%y =4). C momompio Takoil KPHBOl MOKHO OThHICKaTh K W 1isa BCAKOit
TIPOJIOITOBATOCTH,

W3 xpusoii u Tabaumsl BHJHO: JaBleHHEe Ha KBAJAPAT H HA MAJOMPOJOIro-
BATHI NPAMOYTONBHUK, MPH ONHOIH [W TOM kel mmomagm u cKOpocTH BeTpa,
IOYTH OJWHAKOBO m0 upomoxroBaroctw 1,3; sarem, ¢ JalbHEHIIHM yBeu-
YeHHEM TPOJOJrOBATOCTH, JaBJIEeHHE BO3PACTAeT CHAYala NOBOJBHO OHCTpO,
a 3aTeM Bce MeNJeHHee W MeJieHHee, NPHOJMKAACH K Ipegely, IIPEBOCXO-
JAmMeMYy AaBlIeHHe Ha KBajgpaT mporeHToB Ha 40.

7. Ilna ompenelleHHA [aBJeHHA Ha NPAMOYTOJBHHK MOKHO yIOTPeOHTH
dopmyny (4), mogobpar U3 TAGIAMmEI MIH MO KPHBOI KOd(QQPHUIEHT COOTBET-
CTBYIOIIMII IIPOJOJITOBATOCTH HpAMOyroipHuUKa. Jlymaio, dro ara e op-~
MyJa NpHMEHHMa H K DJJIHICY.

HOPMAJIBHOE JABJIEHHUE HA IPAMOYIOJIBHBIE IIJTACTHHKH,
HARJOHEHHBIE K BO3JIYIIHOMY IOTOKY

8. PapmopeiicTByomasa Bcex CUI JaBIeHHAA BETPA HA HAKIOHHYIO ILIOCKOCTh
IOYTH NMepHeHJUKYIApPHA K Hei; 0 TAKOM-TO HaBlIeHHM s H OyIy TOBODPHTE,
moYeMy ¥ Ha3HIBAK0 €ro HOPMAaJbHBIM.

9. JlaBienue Ha NPAMOYTOJBHUK WIH ADPYIyl OHTypy, HEH3MEHHHIM 00-
Pa3oM pacHmoOJOKEHHYI0 OTHOCHTEIBHO NOTOKAa, XOTS OBl M HAKIOHEHHYI K
HEMy WOJi Ompe/eleHHHIM YIJOM, NPONOPOUOHAILHO KBafApaTy CKOPOCTH
IOTOKA.

10. daBnenue BeTpa Ha NPAMOYTOJBHHK (TYT jKe MMOTPAa3yMeBaeTca H
KBajparT), OfHA H3 CTOPOH KOTOPOTO (NIHHHAS HMJIH KODOTKas, YTO HEe BCe
PaBHO) NMEPIEHAMKYIAPHA K HAIPABICHHI0 TOTOKA, IPH OJHOM METPE CKO-
POCTH €ro B CeKYHAY W NpH eJMHNUINE ILIOMAIH, BHPAayKeHO B CIeAyomei Tab-
aume. Yucna ee Takike Beipaxaior koaddunuent K naa ¢popmyas (4), koropas,
Ha OCHOBAHHM NPEIHIYIIEro, FOJUTCS TaKKe H AJsA ONpPeNeleHHsa JaBleHHA
Ha HAKJIOHHBEIA KBajpar WIH NPAMOYTodbHHK [cm. Tabxn. ma crp.116].

11. Ecim yron HaKIOHa NpPAMOYTONbHHKA cocTaBilsger 90°, To ayqme
roadoun [ment] K, nua popmyast (4), 6pars u3 tabanngs (6).

12. Ilpnaumas yrom aa abcnmccy, a masienue (K) 3a OpOHHATY, MOMKeM
BaBUCHMOCTH MEJKIY YIJIOM HaKJIOHA W JaBJeHHEeM BHIPasHTh KPHBOIH, 0co6oif
IJIA BCAKOI mpojgoiaroparoctu, or —o A0 -+5. B rabaume mpomoiroBaTocTh
BHpamaercs (YCIOBHO) OTPHIATENBHO B TOM CIydYae, KOrjla KOPOTKAasA CTOPOHA
OPAMOYTONbHUKA TNEePHeHJHKYJIAPHA K HOTOKY,— H MTOJOMHUTEILHO, KOrma
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JIHHHAA CTOPOHA HODMajibHA K HANDPABIEHHI0 MOTOKa. [0 KDUBEM BTHM
MOKHO Ha#TH HaBJeHHE, COOTBETCTBYIOIIEe JI0GOMY yIriy HaKIOHA.

13. Ilpunpumasn ke 2a aGCOUCCH IPOAOATOBATOCTE OT —O JI0 5, MOIYyIHAM
PAA KPHBEIX, KakJad M3 KOTODHIX BHPaKaeT 3aBHCHMOCTH MEKAY HpPOIOJ-
TOBATOCTHI0O U JaBJeHHEM IPH HEeH3MEHHOM HAaKJOHE.

14. Hax Te, Tak ¥ Apyrue KpHBHE NPEACTABIAIOT CEICHUA OTHOM U TOMH JKe
MOBEPXHOCTH, ypaBHEHHe KoTopoil Z = F (z, y) A He GyAy ompegersaTh 0
G0Jlee TOYHHIX ONBITOB, ¢ GOJee COBEPIIEHHKIMHI ammapatamMu. B sToM ypaBHe-
HHHE IOKa3aHo, 4To gasienne (Z nau K) ects pyHKIOUA HaKIOHA (Z) IIACTHHKE
K OOTOKY ¥ HPOAOJroBaTOCTH (Y) NPAMOYLOTHHHKA.

15. PaccmarpuBas cTONOOB TaOaHOEl, BHAMM, 9TO NPH HEM3MEHHOM YIJIe
HaKJIOHA, TpajaycoB mo 25, nasienme (K) HempephBHO BO3PaCTaeT ¢ BO3pa-
CTaHHEM TPOJOJTOBATOCTH OT —O mo0 5. Tak, mpH mpojoiarosarocTn O |
yrne makmopa B 10° masunemme (K) ma ommy ® Ty Ke miacTHHKY OyaeT
B O pa3 OoibIme, €cCaIU AJANHHAA €6 CTOpPOHA OyAeT NMepHeHJUKYIAPHA K IO-
TOKY, 94eM B TOM Clyduae, KOT[a K NMOTOKY NEPHeHJUKYJAPHA KODOTKasg ee
CTODOHA.

16. W3 tabuune Takke BHAHO, 4TO pasHuma B fasnenmax (K) B Takom
cayvae Gymer TeM Ooibmie, YeM HAKIOH MIACTUHKH K HOTOKY MEHBINE W 4eM
OIacTHHKA MeHee IIPOmOJroBaTa.

17. N Jlamrneit ¥ gpyrue GaBHO HAIIM, 9TO JaBJIeHHEe Ha ONHY H TY HKe
TMIACTHHKY, OPH OJHOM W TOM jKe HAKJIOHE, 3aBHCHT OT €€ pPAaCHOJ0KeHHA
B IOTOKE; HO CKONbKO-HHOYJH TOYHON 3aBHCHMOCTH TYT He HAUIIH W HE BhI-
pasuiH ee HH TabaumaMu, HE KpHBEIMH. ToJBKO U HaiifleHO 6RO, YTO gaBie-
HEe Ha MIACTHHKY GOJbINe, eclli OHA PAaCHOJO’KeHa BIOJb IIOTOKA.

Taxsxe HeH3BeCTHA M 3aBHCHMOCTh HaBJeHna (K) Ha mpojposroBaTyio mia-
CTHHKY B ciydae ee mepuenpuryiaspuoctd (90°) K manpasieHuio mOTOKa, BH-
PayKEHHYI0 MHOIO B Tabmaume 6-if.

O6uKHOBEHHO (Ia, mOKANyil, H BCerga, HACKOABKO MHE H3BECTHO) IPHHH-
Maerca B PacueT TOJBKO IJIOMAjAb NJACTHHKHE W HAKIOH €e K HampaBlIeHHIO
IOTOKAa; 3HAYEHHE e NPOJOJroBaTOCTH HIHOPUPYETCH, KAK HEH3BECTHOE,
X0TA H CYyIOecTBYHIIEe.

18. U3 xpusseix, mocTpoenHsix mo Tabaume 10-if, BUgHO, 970 HaBIeHHE Ha
IpAMOYTOJbHOE KPHJIO, ATHHHAS CTOPOHA KOTOPOTO NEPHEHJUKYIAPHA K Ha-
NpaBIeHHI0 IIOTOKA, BHpakaeTcs npocToil Qopmynoii

K .

5 2
P = 55088V

ecJIM TOJNBKO HAKIOH KpHIa K Berpy He mpemrmaer 10—15 rpanycos.
B aroit ¢opmyae i ecTh yroa HakIoHa, P — faBlleHHe B KuJIorpamMmax,
S — nnomans B KBafpaTHHX MeTpax, V — CKOpOCTh MOTOKa B MeTpax [B cek.],
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a K ects KoapdumueHnt, BenrumdHHA KOTOPOTO JJif NPAMOYTOJLHHKOB PasHOM
TIPOJOATrOBATOCTH BHIparkaercs Tabamment:

IDasnenue (K) Iasnense (K)

IIpogonroBaToCcTh Ha eIMHELY TJI0- IIpogoaroBaToCTs Ha eMHHNY IJI0-
NPAMOYPONBHAKA, | many NpH equHA- OPAMOYTPONBHAKA, | manu npn enuuu-
OIHHHAA CTOPOHA e CKOPOCTH. MJIHHHAA CTOPOHA e CKOPOCTH.

KOTODOro HepueHiH- | Hakion He Gojee KOTOpOro HEepOeHfiH- | Haknon He Gojee
KYJIADHA K OOTOKY 15° KYJADHA K NOTOKY 159

1,00 2,10 3,25 3,3
1,25 2,14 3,50 3,38
1,50 2,28 3,75 3,44
1,75 2,50 4,00 3,50
2,00 2,70 4,25 3,54
2,25 2,86 4,50 3,57
2,50 3,00 4,75 3,99
2,75 3,11 5,00 3,60
3,00 3,20

Hanp [umep], naBiemme Ha npsAMOYroJABHHEK € IPOJOATOBATOCTHIO 3,25,

HaKJoHeHHHI Ha 6 rpax[ycos] k moroky, Gyner:

3,31 .
rae S u V 1omxHb GHTH BHpaKeHs B MeTpax [H M/cek], a P BHpasuTCca B KH-
JIOrpaMMax.

19. s Bcero mpejsiymiero BHAHO, MOYEMY ILTOCKHE KDHIIbSA HACEKOMEIX
pacmonloKeHsl JJIHHHOH CBOEI0 CTOPOHOH HEPIeHANKYIAPHO K BCTPEIHOMY
BOBYIIHOMY HOTOKY (HJIH K HAmpaBIEHHIO IOJIeTa).

20. Iocnemuasa ¢opMyNa NpPUMEHMMA K BHYHCIEHHAM OTHOCHTEIBHO
moJIeTa HACEKOMEBIX MJIH a9pONiaHa, HAKIOH MIOCKUX KPHJIBEB KOTOPOTO K IO-
TORY He mpeBbmmaer 15°.

21. 3amerun, 9T0 mox V MOKHO IOAPa3yMeBaTh He TOABKO CKOPOCTH BETPa,
HO W CKOPOCTH ABH/KOHHUA INIACTHHKH B HOIOJBMKHOM BO3IyXe HJIH, TOYHee,
B cHOROHHOI aTMocdepe. Moxuo faske moupasyMeBaTs M TO H APYroe, OXHHEM
croBoM V ecTh OTHOCHTENBHAS CKODPOCTH MOJIETH, HA KOTOPYH TPOHBBOIXUTCH
maBleHHe, H BOBJAyXa, T. €. CPEJE, B KOTOPOii COBEPINAETCA ABIEHHE CONPO-
THBIEHHA. ITO 3aMeYaHHe OTHOCHTCA H KO BCEM [DYTAM CIy4agM COOPO-
THBJIECHHS,

21 B, JTapenne Ha BCAKYI HAKIOHHYIO K IIOTOKY ILIOCKYIO UIYPY Y4eHEIe
ONpefeNAI0T O CHX mOp OFHOU Kakow-aunGo ¢opmynoit. Tax, ussectHr ¢op-
mynst  Jlamraea-Iiommena, Heioroma, Jleciu, mopma Penea. f pmymaro
Temepb, 9TO HEKOTOPHE H3 3TUX (OPMYJI COBCEM HETONHEI, IPYTHe HPHMEHIME!
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TONBKO K KBaJpaTy WIH NOpHOGAHBHTENBHO K APYIOH KarkoH-HNGYAb HEpPOXOI-
roparoii gopme, rKak, mamp[umep], kpyr. Takora dopmyna Pexes, roropas
IpH OCTPHIX yriaXx HakKJoHa, rpagycoe jgo 10, maer wmcna, OTH3KHE K MOUM
oneitaM, # JlaHrmes, KoTopas coriacyercd ¢ MOUMH YHCJIAMM OpH yriax
MEHEe OCTPHIX H HEMHOTO B0OOGImE NPOTHBODETHT MOMM OIHITaM.

JABJIEHUE HA TIPAMON KPYIJIBII IMUJHUHAP, KOTOPOI0 OCh
(HJIH BBICOTA): a) HAPAJIJIEJIbHA HAIIPABJEHHIO IIOTOKA,
6) HEPOEHIUKYJIAPHA K HEMY, ) HARJIOHHA

22. JlaBienue mO HANpPABJIEHHIO OCH, M B TO ke BpeMmsa koaddpunuent K
Jig OpakTuiecKoil ¢gopmyanr (4-if), BEIparkaeTca clepyiomeil Tabauueii.

B unpaxrugeckoit gopmyne S, B JaHHOM cJIydae, 03HAUAET IIOIMAAE OCHO-
BaHHA KPYINIOro OUJAMHApPA HJIH OJOmANh OCHOBAHHA KaKOH-HHOYNb IpAMOii
TPHBMEL ¢ MAJONPOJOJITOBATHIM OCHOBaHHEM (B KBAJpPATHHX, KOHEYHO, Me-
Tpax).

Hggi(:lnﬂ?;:i?ﬁﬁb Hoadpunnent r?,ﬁi‘;’ﬁ;gﬁaf{?ﬁ,“ KoagpumnueaT nﬁ?ﬁgﬁ;gga;i%“ HoagpannenT
oTHOmMeHNe BH- | K nna ¢op- OTHOImMeHHe BE- | K paa dop- OTHOIneHHe BH- | K pna $op-
COTHL €r0 K [Ha- MyaE (4) COTHI €ro K Iua- myns (4) COTHL ero K ama- MYIE (4)

‘MeTPy OCHOBaHIA MeTpPY OCHOBAHHMA MeTDY OCHOBAHHA

0,1 73,6 0,9 53,0 3,0 62,5
0,2 73,6 1,0 51,5 3,5 64,5
0,3 73,4 1,2 50,5 4,0 66,0
0,4 72,5 1,4 50,7 4,5 67,0
0,5 68,0 1,6 51,8 5,0 68,0
0,6 62,5 1,8 54,1 5,5 68,5
0,7 57,5 2,0 56,5 6,0 69,0
0,8 54,6 2,5 60,0

Ecau, manp [umep], HamM Hamo y3HATH NPOJOJIBHOE [JABIEHHE HAa NPaBHIb-
HY0 IPH3My, IPOJOJITOBATOCTh KOTOPOIl pasHa 1,2 # miomans cedeHus (WIn
‘OCHOBAaHHMA) 2 KB. M, TO IOJYYHM
50,5
P =

— .I)?
1000 22,

rpe V — ckopocrs moroka B MeTpax [B cek.] (mrorHocts Bo3myxa = 0,0012
OJIOTHOCTH BOMABI, Kak Bcerma). Jlasimenme Gymer BHpakeHO B KHIIOIPaMMaXx.

23. fl mpomsBoAMI ONHTH ¢ HUIAHAPAMH PAa3HOH BEJIMUYHHLE M yOemmicH,
4TO TPHBEEHHAA TAO0MHUOA TOJABKO NPHUOJIH3HTEIHHO BEPHA, €CIH NPUMEHATH
e K OUIHHAPAM, HMEIOMUM B jguamerpe ocHoBamua Gomsme 10 cm wu, B
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0c0GEHHOCTH, MEHBINE; TaK/ie eCId M CKOPOCTH BETPa CHIBHO OTIHYAETCH OT
1 meTpa B CEKyHAY.

24, N3 Tabiaumsl BHOHO, 9TO OCEBOe [aBleHHE CHAdala YMEHBIIAETCH
¢ yBeIWYeHHEM NPOAOATOBATOCTH HHJIMHAPA, 3aTeM HENPEepPHBHO, XOTA M MeJ-
JeHHO, BOo3pacraer. AHaJormuHoe spieHume 3amedeHo [[o0ya m [lromnemom
AJs CONDOTHBIEHHUA Tel B BOJeE.

25. Ecau panpaBleHHe TOTOKA NePHEHANKYAAPHO K OCH, TO paBHOJIeii-
creyomee nasiaenue (K) Boiparkaerca TaGauueii:

Hponox- | ool | Mawnenne || Mpogoaro- FE04r | Manaemue | Mpononro-|  GoRd: | Mavackue
wiu orHo- | ®HT K| mepmio k || man otmo- | €8T K| menmio k || mom orro- |  CHT K| menmo k
mexne A napneramn || menme ana IABIEHBI0 meHne anA NABIeHNI
BEICOTH K DOP- | Ha npoek- || eicorsr k | PCP- | Ha mpoek- || BEICOTHI K oD- | wa upoex-
MHAMETDY MZ’_E"I o7 AMaMeTpy ME.JﬁliH IHIO nUAMETDY M?.(-Jilim I
0,2 33,8 0,460 2,0 40,6 0,552 4,4 46,4 —
0,3 34,2 —_ 2,2 41,1 0,558 4,6 46,7 —
0,4 34,7 - 2,4 41,6 — 4,8 46,9 —_
0,5 35,0 0,475 2,6 42,3 —_— 5,0 47,1 0,640
0,6 35,4 — 2,8 42,8 — 5,2 47,3 —
0,7 35,7 — 3,0 43,3 0,588 5,4 47,4 —
0,8 36,1 — 3,2 44,0 — 5,6 47,5 —
1,0 37,41 0,504 3,4 44,5 — 5,8 47,6 —
1,2 37,7 — 3,6 45,0 —_ 6,0 47,7 0,648
1,4 38,5 0,523 3,8 45,4 0,647 6,2 47,7 —_
1,6 39,3 0,534 4,0 45,8 0,622
1,8 39,8 - 4,2 46,2 —

Mocnenuuit cTonber, yrkaspBaer Ha oTHOmMEHHe K K JaBJeHHI0 HA MIOCKOCTD
OpH OJMHAKOBEX YCIOBHAX (K0a(p(HUIUEHT cONpOoTHBIEHNA). B mparTHaecKoi
dopmyie (4) S ecth mIOmMANBP NPOJOITOBATOIO OCEBOTO CEYEHHA -IHIHHIPA.
Hak B aT0ii, Tak u B npeguaymeil Tabnune K OygeT yMeHbLINATHCA ¢ yBeIHde-
HHEM CKOpPOCTH MOTOKA H JUaMerpa OCHoBamua muauuppa (smme 10 cm), u,
maobopor, K Gyner Goubime, eclnm AHAMETP OCHOBAHHA NUIHHAPA OYAeT MEHb-
me 10 cM, a Tarke m ckopocTh V MeHpme omHOro merpa [B cex.]. Ho B mo-
crenHeM cirydae (ymenpmenus V u D) ommGka Gyaer Golbme.

26. M3 Tabuunsl MOMKHO BHIBECTH, 4TO maBiaenme (K) Ha efMHHIy mio-
magd OpoAONBHOTO CeYeHHs MUINHIPA BO3PACTAeT HENPEPHBHO C YIJIMHEHHO-
CTHI0 MUJIMHAPA, CTpeMaAch K mocrogsmHOoMy mpeneny. Ilo kpaiimeit mepe aro
CHpaBeIIHBO, HaYHHAA ¢ npopoarosaroctd 0,2 (MOBOTBHO HUBKHE MHIHHID);
ABIeHHE 3TO OTYACTH AHAJOIMYHO C JaBlIeHHeM Ha NPAMOYTOJbLHHK (cM. 6).
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27. IlaBneHne Ha KPYIJIYI0 IPOBOJOKY pAa3HOH TOJIMUHB BEIPasKaeTca
TabIHIe:

Tommisa | [ysel i omocnmison & omopo- || TommER | [yl oiac (e ke okopo-
NPOBOJIOKH GTH NOTOKA B METPaX B CEKYHALY OpPOBOJIOKMH CTH MOTOKA B Merpax B CEKYHIY
B MILILIH- B MRJITH-
MeTpax Merpax )
1 2 3 1 2 3
0,5 95 70 61,0 6 65 59,5 55,5
1 85 67,5 59 7 64,7 99,0 55,5
2 75 64 57,5 8 64,5 58 55,5
3 70,5 63 56,5 9 64 58 55,5
4 67,5 61,0 95,5 10 64 58 55,5
5 66 60,0 55,5 ’

droit TabIuIEH MOMKHO MOJB30BATHCA [JIA OIpPeNeleHUA JAaBIEHHA TOPH--
30HTAJNLHOTO BeTpa Ha BEPTHKAIBHO BHCAMYy HpoBonoKy. Hampumep, npm
CKOpOCTH BeTpa, 6mu3koil K 3 M [B cek.], maBlenue Ha MPOBOIOKRY TOMIHHON
B 1 MM, B KmitorpaMmax, Oymer: P = %OSVz, rae S ecTh MIAOMAAD MPOJIOTh--
HOTO OCEBOTO CEYeHHS NPOBOJOKH B KBajpaTHEX Merpax. IIpm ckopocrm,
gompmeit 3 M [B cex.], K Gymer HeCKOIBKO MeHee.

28. 3amevaTenpHO, YTO [AaBIeHHEe Ha TOHKYIO IIPOBOJIOKY, HpH HeGONb-
MOH CKOPOCTH BeTpa, MO:eT GeITh Goliee, IeM Ha KBajpaT, PaBHOBEIHMKHIH
IJIOIMaAu HauhOJIBIMero NpOJOIBHOTO Ce4eHHA NpoBodoRH. [lelicTrATENBHO,
[JIA KBaZpaTHOM miaockoctd K paBHO 73 (cM. D), a A7 NPOBONOKK B HEKOTOPHIX
caydasax Ooxpme "(CMOTpHTE TabIHIY).

29. I mpoussesl eme MHOrO ONBITOB C CONPOTHBJIEHUEM NIMJIHHIPOB W
yﬁenrm’ca, 970 B3TO COHpOTHBJIEHHe, OOMHMO IIpOYero, 3aBHCHT TaHKMKe OT
OMaMerpa OCHOBAHMA M CROPOCTH IIOTOKA, YTO BHAHO U3 IOCIeAHEH
TabnmE.

B Moux ommTax xKoadQUIOUEHT compoTHBIeHHs Komebaxca ot 0,46 mo 1,29.
IIpu Gonpmeit pasHume B AMAMETPax U CKOPOCTAX 9TO KojebaHue GBHIO OH
eme smaguTenbHeit. VI3 ckasaHHOro BHHO, YTO BOIPOC [Ja}ke O CONPOTHBIIE-
HHH TAKOTO IPOCTOr0 TeJa, KaK IPAMOH KPYTAHil DUIHHAD,— BOOPOC CJIOH--
HEIH, DOIOBTKY PEeIIHTH KOTOPHI MH OTIOKHM 0 IOJHOIO BEIACHEHHSA 3aKO-
HOB TpemHsa. Taxike BUAHO, HACKOIBKO HECOCTOATENbHE OOBIHBIE TEODETHUE-
CKME BHIHCICHHA KO(PPUNUEHTA CONPOTHBIEHHAA, KOTOPEIE JA0T (IPH BCAKON
OCHOBHOH (opMyse) OMpeledeHHYH0 BelwduHy Koapdmimmenra, He3aBHCHMO-
or GRGOpOGTH TOTOKA, NPOJOATOBATOCTH NUIHHApPA H AHAMETPa €ro OCHOBAHUJD
(cM. 67).
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30. Nasmenme Ha GeckoHe4HO GONBmON NIHMHHE ODUIHHAP (Hamp[mMep],
Ha IPOBOJIOKY), OCh KOTOPOr0 HAaKJIOHHA K HaOpaBIeHHIO MOTOKA, BEHPaKaeTCA
COeIMHEeHNEM TpefsIaymeii Tabaunst (27) ¥ HOBOI, TYT MpeIaraeMoir:

IMoToK rOpHSOHTANEH MoTor ropMscHTANEH
VYroll HAaKIoHAa HoaddpunneHt Vron HawklIoHa Hosprnment
OCH IUIHHpPA {ky) ropuson- | Kosdduoment OCH MUIHHADPA (k,) ropnaon-| Koaddunuenr
H MOTOKY TalBpHOH co- | (k) BEPTH- K HOTOKY TanbHOH CO- (k2) BEPTH-
B Irpagycax cTaBAAImeH KaIbHOIT B rpagycax crapaAnmeit KanbHOH
MaBIeHEA  |COCTABIAKIME OaBieHHA  |cocTaBiAme
BeTpa BeTpa
0 0,06823 0,0000 50 0,5340 0,3361
10 0,09063 0,06103 60 0,7065 0,3263
20 0,1447 0,1296 70 0,8704 0,2717
30 0,2356 0,2034 80 0,9816 0,1609
40 0,3644 0,2863 90 1,0000 0,0000

Taxum o06pasoM, cocTaBiIgOIAe CHJIL JaBJIEHHA BETpa HA HAKIOHHYIO
K TOTOKY IPOBOJIOKY OTpeeraTcs (GopMyaMu:

P,= 15{00 kS VE m Py=

K
1000

Iy SV,

rae K Bagro u3 tabauns 27-it, a ky w k, u3 mocaexgneit rabauner. Ilox S mamgo
nojpa3yMeBaTh ILIOIaJh OCEBOTO CEUEHHMA MUIWHAPA B KB. MeTpax. Hoad-
¢unuent (k;) TOPHBHOTATHHON COCTABAAWIMIEH, TPH OCTPHX yriaax HAKIOHA,
MOJKET HaBaTh HeBePHEIE Pe3yJbTATH, IOTOMY 9TO B TAKOM cjydae TpeHHEe Oy~
JeT mMeTh mpeoGiafaiomee 3HaueHme. TabIHmBI TH MOryT UOpPHUMEHATHCA
JJIA ompeneleHHA NaBIeHHA BeTpA HA MPOBOJOKY MIH GHUEBRY, yAePHKUBAIO-
myw 3Meil (appoOIJIaH) HIH adPOCTAT, TAKIKE [JIA ONpe/ieleHus (GOPMEI ee HITH-
6a u BooOme faBleHHA HA BCe HAKIOHHLE NMUIMHADUYECKHE TACTH KAKHX-
aub0 COOpYyKEHUIt.

31. JlaBrenne Ha 9acThb GOKOBOHf MOBEPXHOCTH IPAMOTO KpPYIJOro INH-
JUHIpA, MEXAY ABYMA o0pasylOmuMH, KOTMa KPUBH3HA €€ NMOCTeNEHHO yBe-

JU9UBAETCSA, BHIpaskaeTca TabIHmei:
K (Bormy- K (BOoray-

OTHOmEHHE . _| OtHOIDE- OTHOIDEHHE . .| OraHome-
CTPENKH K T;?ﬂ{’eﬁg K (pﬂoa.l-c;ﬂo HHE 060MX|| CTDENKE K ng;;e}?g kK %’3560 HHE 0601X
Xopne K BETDY) naBiIeHH xopge K BETDY) HaBIeHHIT

0,0 T4 T4 1,00 0,3 76 49 1,55

0,1 T4 60 1,23 0,4 82 44 1,78

0,2 74 55 1,35 0,5 84 42 2,00
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BooGparkaeMblit 9eTHPEXYIONBHHK MERAY 00pasyomuMu HMeI BO BCEX
WMCOHTAHHHX Mojedax dopmy m BenwuuHy 1 xB. am.

CeueHnme HOBEPXHOCTH, HOpMalbHOe K o0pasylomei, maeT Ayry Kpyra.
ITepsrii cronGen mOKa3kBaeT OTHOIMEHHE BEJIMIHHH CTPEIKH 3TOH AYTH K XOp-
Jie ee.

W3 rabaunmer BupHO, 49TO jake BHAYMTEIbHasA BOrmyTocTh (Ao 0,3) Mmamo
yBeJWIHBaeT MNABIEHHE HA INOBEPXHOCTH.

32. Orciofa BHAHO, YTO BOTHYTOCTH KpbLIa NTHILI, OPH BEPTHKAJIBHOM
JIBIJKEHUH ee B MOKOHHOM aTMocdepe, MAJO mMOJe3Ha NOTHIE. JHAUYEGHHE 3TOMH
BOTHYTOCTH HaM pa3bACHHUTCA [allee.

Hamporus, nasienne Ha BHOYKIbEe OUITHIDIIECKHE MOBEPXHOCTH OGHICTPO
YMEeHBINAETCA C YBeJHYeHHEM H?{ BREHIIYRKJIOCTH.

Orpomenne gaBIeHUA [AIA OJAHOH W TOH e MOBEPXHOCTH, IIOCTABIEHHOIX
‘TaK WM WHAYE, JOXOAMT IO ABYX (CM. MOCHENHHE CcTOIOEN).

33. B dopmyne 4, rorma ompenenseM jJaBleHHe Ha MUIHHAPHIECKYIO IIO-
BEPXHOCTH, HOJX & Hajfo NnoppasyMeBaTh NIOIIAafb NPOEKOWH LIHJIHHAPA Ha
TI0CKOCTh, NEePHeHANKYIAPHYI K HaNpaBIeHHI0 IOTOKA.

34. OublT mOKa3bIBaeT, 4TO AABJEHHE Ha MONYNUIHHAPHIECKYIO IOBEpX-
HOCTH, MOCTAaBIEHHYI GOXKOM, TONBKO B 1,7 pasa MeHbINe, 1eM B TOM ciydae,
Korjia 0Ha o6pameHa BHIYKJIOCTHI0 K BETPY (0ceBoe ceueHie HOPMAJILHO K IMO-
TOKY).

-KBAJIPATHBIE ILJTACTHHKH, HHJHHAPHYECKH HM30I'HY THIE
(TAK 9TO COCTABJIAIOT YACTH BOKOBOIl MOBEPXHOCTH
NPAMOr0 KPYIJIOTO NHJHWHAPA, MERIY JIBYMA OBPA3YIONIHMH)
T HAKJOHEHHBIE K HANPABJIEHHIO MOTOKA ITOJ PA3HBIMH YIJIAMH

35. llunmunpgpruecKkue MMOBEPXHOCTH pacmojaralnchk TaK, 4To obpasyio-
e (WIN OCh MUIMHApPA) OBIIM HOPMAaJNbHE K HampapleHmio motoka. Cocras-
JIAI0IMAA JABJIEHHA M0 HAIPABACHHIO BETPA U COCTABJIAIOIASA 110 HAIPaBIEHHIO,
NEePUeHTHKYIAPHOMY K BETPY W K o6pasyomuM (MIH K 0CH IHIMHEIPHYECKOH
TIOBEPXHOCTH), ONPEAeNAINCh MHOI NyTeM ONHTa. HEciI:H BooGpasuTh cebe
IMIHHAPHIECKOe KPHLIO, 00pasylomue KOTOPOro FOPHBOHTAIBHE, TO IEPBYIO
CHIy, O HANPABIEHHI0 BETpa, MOKHO HA3BATH TATOI; BTOPYIO K€ MBI HA30-
BEM NOABEMHOH CHJIOH KpBUIA, MOTOMY 4TO OHA CTPEMHTCA OBHTATh KPLIJIO
II0 BEPTHRATBHOMY HampapieHmHio. B cienyiomeil TaGiaume faHH BeJIHYHHEI
TACMH U TOJBEMHONH CHIB H, KpOMe TOr0, OTHONIEHHE IIOJBeMHON CHIE K TH-
re, MIA BEJIMIMHA TOABEMHON CHJIBI, NOpHXogAmeiicAa Ha eIHHUIY CHJIE
‘TATH.

36. Ecanm chemaTe ceueHHe OUIMHADHYECKOH MOBEPXHOCTH IIOCKOCTHIO,
HOPMAaJbHOH K OCH OMJIMHIpPA, TO B CEYEHHH MOJYUUTCA AyTra Kpyra, HMenmad
cTpenky u xopny. OTHOmeHHWe 3THX JHHHHA M BHpameHO B 1-M cronGme Tab-
Jmupl [eM. ‘Ta6a. ma crp. 124—125 mammoro uspammAl.
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Yram,

HKpupnana,
IINH OTHO-
meHHe
CTPEIKH K 0 2,5 5 7.5 1,0
xopne
roc- Ilogsemuag croma . . . . . . 0 4,41 9,3 14,0 | 19,5
KOCTE Tara . . . . . . ... ... 2 2,2 2,8 4,0 5,5
0,000 OTHOmMEHME . . . . . . . . . 0 2 3,32 3,50 3,55
/sy IMopvemuasm cmma . . . . . . . 11 13,5 | 16,56 | 21,4 | 26,5
o Tara . ... ... ... . 4,00 | 4,5|5,0 6,0 7,5
= 0,031 OTHOmreHMe . . . . . . . . . 2,75 | 3,00 | 3,30 | 3,57 | 3,51
3 e HMopwevBas cuma . . . . . . . 14,7 | 20,5 | 27,0 | 34,0 | 40,5
= Tara . . . ... .. .... 7,0 7,0 17,5 8,5 10,0 |
£ | 0,0860¢ OtHomenwe . . . . . vow .| 2,10 [2,93 3,60 4,00 | 4,05
5 g Hopvemuas cuma . . . . . . . 11,0 | 18,5 | 25,5 | 32,0 | 39,0
& Tara . . . . . ... ..., 10,0 | 11,0 | 12,5 | 14,0 | 16,5
2 0,130 OTHOmMeEHHE . . . . . . . . . 1,0 | 1,68 | 2,48 | 2,29 | 2,36
S a HomsemEag cuma . . . . . . . 10,0 | 18,0 | 24,5 | 31,0 | 37,5
2 Tara . . . . .. .. . 12,3 | 13,3 | 14,7 | 16,5 | 18,5
g 0,173 OTHOmEHHE . . . . . . . . . 0,813 1,35 | 1,67 | 1,88 | 2,27
A ) Ilogvemmas cuaa . . . . . . . 12,51 12,3 | 12,5 | 13,5 | 15,0
Tsara e e e e e e e 24,6 | 23,8 | 23,5 | 23,8 | 24,5
0,493 OTHOmIeRHE . . . . . . . . . 0,51 | 0,52 | 0,63 | 0,57 | 0,61
0,086 =1/1,
Brrnyrmocts Hopwsemuam cuna . . . . . . . |—14,8] — +2 — |412,5
K Berpy

Haknon oTHOCHTCS K HAKIOHY ILTOCKOCTH, NMpOXOAAIiell depes XOPJH,
K HaOpaBJEeHHI0 NmOTOKa (cM. 1-10 CTPOKY).
37. Tabmuna Beipasmaer koapdumment K mas dopmyns: 4-it, rge mox S
Hajg0 pasyMeTh IJIOIA/lb, MPOXOAAMYIO Yepea XOP[H, TOABKO JJIA KPHBHB-
BBl = 1f,. Jlna ppyrux e mopepxmocreil S 03HagaeT MIOMAb CAMOil KPUBOk
OOBEPXHOCTH, KOTOpad, OPH MaJEX KPHBH3HAX, HEMHOIO OTIHYAETCA OT ILIO-
CROCTH, NpPOXOoAAmeil wepes XOpIH.
38. M3 rabaunsl BUAHO, 9TO HAHGOIBINAA NOJBEMHAS CHIA, IS BCEX HO-
BEPXHOCTEIi, OTHOCHTCA K HAKJIOHY HX, 6mmsKkoMy K 35 rpamycam.
CrpanHO, WTO mogBeMHAs CHITa BCeX NIIMHAPUIECKHX KPHLIBEB, obpa-
IEHHEIX BOTHYTOCTBI0 K BETPY, COXpaHAETCA M HPH HYJIEBOM HX HAKJIOHE
K BeTPy, T. €. IpH OTCYTCTBMH HawiaoHa. C mOMONILI0 KPHUBHIX -ABIEHHUA 5
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B rpagycax

125 | 15 | 17,6 | 20 2 30 35 40 50 60 70 80 20
25,0 | 30,0 | 35,5 | 40,5 | 49,5 | 55,0 | 56,0 | 54,5 | 47,0 | 36,6 | 25,5 | 13,0 0
7,5 | 10,0 | 13,0 | 16,0 | 23,0 { 30,0 | 38,0 | 45,6 | 56,5 | 65,0 | 70,0 | 72,5 | 73,5
3,33 | 3,000 2,73 | 2,53 | 2,15 | 1,80 | 1,47 | 1,19 | — -_ — — 0

33,5 | 39,5 | 46,5°| 53,0 | 59,0 | 72,0 | 73,5 | 70,5 | 57,5 | 44,0 | 30,0 | 15,0 | 0
9,5 | 12,5 | 15,5 | 19,0 | 28,0 | 39,0 | 47,0 | 53,5 | 62,0 | 70,5 | 75,0 | 75,5 | 74,0
3,53 | 3,16 | 3,00 [ 2,79 | 2,32 | 1,85 | 1,56 | 1,32 | — | — | — | — 0
48 5 | 55,5 | 63,5 | 70,3 | 81,0 | 86,5 | 84,7 | 84,5 | 60,0 | 44,5 | 30,0 [ 15,5| 0
12,5 | 16,0 | 20,3 | 24,5 | 33,5 | 42,0 | 50,5 | 58,3 | 64,0 | 71,0 | 75,0 | 76,0 | 74,0
3,88 | 3,47 | 3,13 | 2,87 | 2,42 | 2,06 | 1,68 | 1,45 | — | — | — | — 0
46,0 | 53,0 | 60,0 | 66,0 | 77,0 | 83,3 | 84,0 | 80,5 | 63,0 | 44,5 | 30,0 | 15,0 | 0
18,5 | 21,0 | 24,0 | 27,0 | 35,0 | 44,0 | 52,5 | 60,5 | 64,5 | 69,5 | 74,0 | 76,0 | 75,0
2,49 | 2,52 | 2,50 | 2,44 | 2,20 | 1,89 [ 1,60 (1,33 | — | — | — | — 0
4,40 | 50,5 | 56,0 | 61,5 | 71,5 | 79,0 | 82,0 | 82,0 | 70,0 | 50,4 | 32,5 | 16,5 | 0
20,5 | 22,8 | 26,0 | 28,6 | 30,7 | 45,4 | 54,0 | 62,0 | 64,5 | 69,5 | 74,5 | 76,3 | 76,0
2,45 | 2,21 [ 2,45 | 2,15 | 2,33 | 1,74 (1,52 [ 1,32 | — | — | — | — 0
18,5 | 25,5 | 35,5 | 49,0 | 82,0 | 95,5 | 99,5 [100,0 | 95,0 | 91,0 | 42,0 | 19,3 | ©
25,5 | 27,5 | 30,5 | 34,0 | 46,5 | 59,5 | 68,3 | 74,5 | 82,5 | 85,7 | 87,0 | 87,5 | 86,0
0,73 | 0,93 1,164 |1,440 |1,764 1,605 [1,458 (1,342 |1,151 | — | — | — 0

— |421,5/ — [-4-28,8 34,0 32,5 39,2|39,8)|37,5|31,8|23,5| 13 0

HAIIEJ, 9TO [JIA KPHBHUSHH B !/;, NOABEMHAA CHIA HCIe3aeT JHINEL IPH OTPH-
natelsHOM (MM 00paTHOM) HAKJIOHe B MHUHYC 4 '/, rpamyca. Ilo JImnmenTamio
ke, IPOM3BOJMBINEMY OIIBITH C KPHBHU3HOH B /5, MNmMB mpu muEyc 9°.

39. IogseMHaa cHiIa KpEIa, 00pameHHOr0 BHIIIYKJIOCTBI0O K BETPY, 9pes-
BEIYAi{HO CPABHUTETHHO Mala (CM. HOCHeJHIO0 CTPOKY TaOXHIE).

40. Bor BBIBOIBI, MOMy4eHHEE MHOI C NOMOINBI0O IOCTPOEHHA KPHBHIX H
BHUHCIEHUIT, KOTOpPHE MPHBOMKY TYyT, HO He JOKa3HBAl0.

a) HauBsirofHeiimasa KpHBM3HA OUJIMHAPHIECKOH MOBEPXHOCTH, B IpUMe-
HEHHH K a’pOIIaHy WIH mrumaM, 6auska K Y/;5, mo Jluamemramio e K /.

Kpususua srta ofmertaer paloTy NeTaHHs, CPABHHUTENbHO C ILIOCKHME
KpHUIBAMH, pas3a B ABa. IIpmcoeaunsaa ciofja eme BHIFOJB IPOJOArOBATOCTH
KpHUIBEB, Hali/ieM, 9T0 TO M Apyroe obierdaer paGoTy JeTaHHA NTHI pasa B 4.
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Y HACeKOMBIX BeC KPHUJIBEB COCTABIAET HUUTOMHYIO J0JI0 MX BECa W He
obpeMeHAET MKHUBOTHOE.

TaM MyAapocTh IPHPOJBI OTPAHHIMBAETCA JHINb HPHMEHEHHEM IIPOXONro-
BaTOCTH K]JHJIbeB. Ha BBICIIEIT CTYIeHH. #HBOTHOI'O _ana HOHOMHA B Bece
KpLIIbeB KpaliHe BayKHa, TAK KaK BeC KPHIBEB TMKEIBIX ITHI[ COCTABIHET
HeMalIylo [0II0 UX Beca; W BOT TYyT HIPHPOAA BTOPHYHO yMYyApAETCS, MPUAABAsS
HX KDPHJIBAM €me M BOTHYTOCTh M TE€M YMEHBIIAad HX BEeC H IIOBEPXHOCTE.

41. 6) HaupwirogHeimuii HAKJIOH OUWIHHIDHIECKOTO KPHIIa COCTABIAET
12/, rpapyca. Bupouem, paGora aspominana HsMeHseTCH He Golee, Kak Ha
16 %, npu MBMeHEHHH yria HaKIOHA a3poIlaHAa K NMOTOKY B mpeneaax 7'/,
n 20 rpagycoB. Tyr mogpasyMeBaeTcs OTCYTCTBUE BCAKHX CONPOTHBIEHWUIL,
KpOMe CONPOTHBIEHISA KPHIbeB. B mpoTuBHOM ciayuae yroi Gymer Gomee
121/,°, '

42, B) Ilnsa mauseirojueiimei paGoTs rpeGHOrO BUHTA B BO3AYXE, €ro Jo-
macTy He JOMKHE OHTH INIOCKHMH, YTO MPOTHBOPeYHT onbitaM I'mpama Marcu-
Ma ¢ TpeGHBIMH BHHTAMH PasHOTO poOja.

43. r) Hammenpmas paGora aspomlaHa ¢ HEMOJBIKHEIMH KDHUIbBAMH,
HMEOIMMHE HAHBBHIFONHEHNNe HAKJIOH, NPOJOITOBATOCTh H KPHBHU3HY (KO-
HEYHO, IPH NPOCTOHl HUIMHAPUYECKOH ¢opme), BrIpamaerca (GOpMyIo:

T =0,44p) £

rge T — paGora TATH B KHJIOTrpPAMMOMETDAX, He CUHTAsA JAPYTHUX CONPOTHB-
TeHmit, KpoMme KpHIseB (BIMAHHE BHHTA M T. X.) — OAHHM CJOBOM, TYT BHI-
paskeHa mmoJe3HaA paboTa MO OTHOINEHHI0 K KDHJIbAM; P ecTh Bec cHapaaa
CO BCEM COMEP!KUMEIM B KUJIOTpaMMax, S TNOBEPXHOCTh KDHIIBEB B KBajp.
METpax.

ITormas mammenpmas pabora aspomiaHa, NMPHHAMAas B pacieT BCe CONPO-
THBJEHHSA W MOTEPH, HA OCHOBAHHH aMAJOrHIl ¢ CONDPOTHBIEHHEM B BOJE, IO
Opyny, npubausurensHo Oymer:

T=1,242p]/-ST—.

@opMmynaa aTa IOYTH YIOBJIETBOPAET JAHHHEIM O JeTATeNBHBIX MAITHHAX
(aspomranax) Makcuma, Jlanrmes u Anepa. Ecam :xe anmaparsr Makcuma n
Anepa He JeTald, TO 3TO MOIJO GHTH OT TOr0, YTO KPHUIBA HX He COrlacoBa-
JAUCh ¢ HAWBHITOJHEHINIMMH YCHOBHAMH [jsf HauMeHbIIel paboTH Iolera.

HOPAMBIE 3JIJINITAYECKHE ITAJINH/IPBI

44, InIUOTHYECKHHA OUIHHID €CTh TOT, OCHOBAHHE KOTOPOro €cTh JIIUIC.
HcnmrrBannucy HCKIOYHTENBHO NpAMEe OUIHHAPH, 00pasylomue KOTOPHIX
pacmojiaraiuch NEPHEHJUKYJIApPHO K moToky. Omma H3 ocefl OCHOBAHHMS IPH
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9TOM pacmoJaraercs BAOAb moToxa. OTHOmeHHe 3TOH OCH K JApYyroi, HOp-
MalbHOH K IOTOKY, S Ha3HBal0 IPOHOIrOBATOCTHI0 LUIHHADA.

Korga pumuujpsl pacmolaraluch JIIHHHON OCHI0 JIIIHITHIECKOTO OCHO-
BAHHA BAOJH IMOTOKA, TO NPOJOJATOBAaTOCTh MUIHHApPA ORIa OOJBINE €AHMHHIEL,
B NPOTHBHOM ClIy4ae — MeHbme. [IpomoirosatocTs HAMUX NEIHHAPOB KOJe-
Ganace ot 0,164 mo 8,63. Bricora Bcex muiauuapos cocrasasiaa 10 cm, manas
OCh dJIHICA, MJIH MHDPHHA, Pa3a B [Ba MeHbLIIe.

45, Tyr s npuBoky koapdumuent K pmas GopMydas 4-it, BHYUCHEHHEL
IJIE Tpex cKkopocTei moroka: B 1; 2 u 3 M B cekyHJy.

K | K | K K | K K
Hpo,fgg;om' CropocTh [::llaozgg?! B MeTpax HDOTI‘OOG";I;UB&' CropocTs [gogeom B MeTpax
1 | 2 | 3 1 | 2 3
=
0,2 70,0 :l 2 3,2 22,0 20,0 18,0
0,3 65,5 cE 3,4 21,6 19,6 17,5
0,4 60,5 B £ 3,6 21,1 19,1 16,8
0,5 55,5 ol 3,8 - 20,9 18,7 16,4
0,6 51,0 ° m 4,0 20,6 18,4 16,0
0,7 46,5 5 g 4,2 20,3 18,1 15,7
0,8 44,5 s & 4,4 20,2 17,8 15,4
0,9 43,5 =2 4,6 20,2 | 17,6 | 15,1
1,0 43,0 & o 4,8 -20,2 17,6 15,0
1,1 42,5 B E 5,0 20,1 17,5 | 15,0
1,2 4,0 g = 5,2 20,1 17,6 14,9
1,3 35,0 = 5,4 20,0 | 17,6 | 14,9
1,4 33,0 32,0 31,0 5,6 20,0 17,5 14,8
1,6 31,0 29,5 28,0 5,8 19,9 17,5 14,7
1,8 29,0 27,5 26,0 6,0 19,9 17,5 14,6
2,0 28,0 26,0 24,5 6,5 20,0 17,7 14,7
2,2 26,5 24,5 23,0 7,0 20,6 18,0 15,2
2,4 25,5 23,5 22,0 7,5 21,0 18,5 15,6
2,6 2%,4 22,4 21,6 8,0 21,4 19,0 15,9
2,8 23,5 21,5 19,5 8,5 22,0 19,5 16,3
3,0 22,8 20,6 18,8 9,0 22,8 20,4 16,6

46. B dopmyne 4-it

P = S-ve,

1000 °
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£ pomxuO OBITH BHIGpaHO COOGpPAasHO MPOJOATOBATOCTH IMUJIHHAPA B CKOPOCTH
MMOTOKA.

Ias ckopoctm, Goasmeit 3 m [B cex.], K Gymer menbme, ueM B CTOJOIE
TaGIHOEL ¢ 3arOJOBKOM (3).

IIpm cropoctu ke, Mempmeit oguoro metpa [B cek.l, K, manporus, Gyner
Goapme, ueM B cToabme ¢ osHauenmeM (1).

Ioxg S mago pasymers miIomMags NPOERIUH HMINIMHApPA B KBaAp. MeTpax.

47. @opmyna mpuMeHseTcA K NWIHHAPAM TaKHX jKe NpPUOINBHTEIBHO
pasMepoB, Kark Hamu. [{aa 66apmux pasmepo K Gymer MeHbIme, m HaoGopor.
Ecam orHomene BEICOTH NUINHAPA K MUpuHE Gyner nHoe, Koadgpunuent Gymer
TaX)Ke HEMHOI0 M3MeHATHCH.

48. U3 TaGIuUBl BUAHO, 9TO JaBIeHHE HA MUIHHADP YMEHBIMAETCA ¢ Y-
HEHHOCTHI0 IIIMHApPa [0 mpogolroaTocTH 6, a BaTeM, ¢ eme GOJBIOEM ee
YBeIHYeHHEM, HAYMHACT YBEeANIMBATHCA. JTO 3aMEYAETCA IPH BCEX MCIOEITAH-
HHEX CKOPOCTAX IIOTOKA.

49, Hanee Buamo, 9to Kovdpduuuent K yMeHbIIAETCH ¢ YBEIHICHHEM CKO-
POCTH IMOTOKA; TAK YTO CONPOTHBIEHHE BO3pacTaer He Tak OHCTPO, KaK KBaj-
paT CKOpOCTH TOTOKA.

Eme BugmO, 9T0 WpH mpPOJOIArOBATOCTH, HEMHOTO GOMBINEH HIH MeHbBIIei
enuHnnE (GIH3K0 K NPAMOMY KpPYIIOMY OUIHHAPY), Koaddumuent K mourn
He M3MeHAeTCH, YTO emme Jy4me [MOoKHO] BHIETh, MOCTPOHB KDPHBYIO CONPO-
THBIeHNA K B 3aBHCHMOCTH OT NIpPOJOJITOBATOCTH IIJIMHADA.

50.. Ilonesnocts ¢GOpMEL €cTh OTBIEUEHHOE WHCIO, IOKasHBaoImee, BO
CKOJIBKO pas JaBlleHHe Ha KBaJparT, PABHOBEIHKMIl MIOMAAH MPOEKNHWH Teja,
GoIbIne [ABIEHHS HA CaMOe TEJI0 NpPH TeX e YCIOBHAX.

TTone3nocTs MUINHAPOB BapbHPOBAda B MpeJielaX HAIIMX omEToB 0T 1 70
4:;8. IlonmesmocTs (GOpMB OHIMHADPOB BO3PAacTaeT ¢ WX YIIHHEHHOCTHIO (IO
IpomoaroBarocTi 6 — TONBKO), CKOPOCTHI0 IMOTOKA, abCOMIOTHEIMH pasMepa-
MH i ¢ YMEHbIIEHHEM BHICOTH CPABHHTEIHHO C IIHPHHOK.

YIJIUHEHHBIE NMPAMBIE IUJHHAPHI U NMPH3MbI PASHOOBPA3HBIX ®OPM

51. IlpoponroBaTocTh BCEX CpaBHUBAEMBIX NPW3M H NHIHHAPOB OBLIA
NOYTH OAMHAKOBA W OJAM3KA K O.

OTHONIeHHEe BHICOTH K HAUGOJbINell MHUpHHe, KAk M y SIHOTHIECKHX IIH-
AUHAPOB, paBHAJOCH 2. Pe3yasTaTs ONBITOB BHpaeHH B Tabiaume, HaXo-
nameiics Ba crp. 155 [em. ctp. 129 mammoro Ttomal.

52. W3 Tabramusl BUAHO, 9TO HEKOTOPHIE YIMIOBATHE TeJAa JAl0T IMOJEe3HOCTh
(GOpPMEL, THIIb HEMHOTO yCTYNAMIy0 IOJe3HOCTH 3JIIHNTHIECKOT0 MUIHHIDA
Boo6me, nocrennuit mpejcrasiser popMmy, JATEKO He caMylo JYyImyl B OTHO-
IImeHnn COHPOTHBJIBHHH.

Hauppicmas momesHoCTh, MPH 3 M CKOPOCTH NOTOKA B CEKYHIY, J0XO-
muT mo 5,94, a mpm 4 M [B cer.] — mo 7. HamGonpmasa mole3HOCTE dame
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Hoadpdu-

DopMa OCHOBAHMA OHIMHIPA WM OPU3SMEL. Cropocrp | THEHT (K)|To me (K) To e, HO
Bee OCHOBAHHA CHMMETPHYHE OTHOCHTeNBHO | popgra, p | ANA :poE- npu o6par-| Ioxnes- |opm obpar-
MOTOHA. B METpax MYIRD HOM 10JI0-|HOCTE §Op-| HOM IOJIO-
QHryps RpUBONHHENHEE He HMEIOT yriloB [B cex.] | JIomome- |ienun Mo- MEI HeHNH
¢ GoxoB Hue Gojee meny MOTes H
BERIM'OOHOE
IIpAMOYTONBHAK . . . « o « + « & B 58,85 — 1,251 —
IIpAMOYTONBEAK, OKAHIHBAIOIIMECS =4
¢ 000MX KOHI[OB yriamm B 55° . . . 3 29,20 — 2,52 —_
To xe, HO OgNH KOHeI] OKaHYHUBaET- ©
¢A MONYKPYTOM. I'Ionylcpymu K Bet- ]
py u ofpatHO . . . . . . . . . . = 28,05 27,95 2,62 2,63
To e, HO ¢ 000HX KOHIOB rmnyﬂpyrn 2 26,12 — 2,82 —
PasHOGeApeHHALI TPeyroIbHUK g
(xmm)., OCTPHM YTIAOM K Be'rpy n 06 5
PATHO . + + « &« ¢ o « + o - . « 23,10 56,85 3,187 1,29
PoMm0, yATHHeHHNH . . . . . . . . E 16,69 — 4,345 —_
CHMMeTPAYECKHH YeTEPeXyTOJIbHHK; =
mepepanit yrom = 30°, sagEmii = 20°. «~
BonpmaM yrioM Broeped m ofparHO . 16,67 18,20 4,41 4,04
DIIMAIC + « v v v v v 0 v v o v 15,24 — 4,83 —
HOyru onpymnoc:ren pannmx papm-
YCOB . . . e e ] 12,51 — 5,89 -
Ilepenusas dacTsh {oﬁpan:lennan K g
BeTpy) SIIHNTHYeCKad, 3ajJHAA Orpa- =
HuUYeHa AyTaMH OKDY:KHOCTe# . . . . ° 13,56 14,90 5,43 4,04
Ilepemusaa ZacTe OrpaHuvYeHa gyra- "
MH MeHBIIUX PaJHyCcoB, 9eM RagHAA E 12,51 14,51 5,89 5,08
Ilepefass 9acTh, IpefCTAaBATIOMAS 2,
ILIHTIC, MeHee npo,qonmna'ra. 9eM 2
BATHAA + + v o o o & o o « o « o & < 14,21 16,29 5,18 4,52
IMoppassanue nminam u pwibam. Io- g
JIoBa OcTpad W ¢ OOKOB HEMHOTO BJaB- 3
JIGHHAA + « + » o o 0 4 4 4 e 4 s = 12,66 16,79 5,82 4,31
To ke, HO TOJ0BAa BILIHITHIECKAT o 12,40 16,54 5,94 4,45
To e, HO TOJNOBa OCTpasA H orpa-
HUYEHA AyraMH OKDPYy;KHOCTei . . . . 12,40 15,14 5,94 4,88

MONyYaeTcs y Ted, MepeNHss 9acTh KOTOPHX, o0pameHHadA K NOTOKY, Tymee

3agHel.

53. Jlro0onLITHO CPAaBHUTH MOJYYeHHHE HAMIH THCIA C JaHHHEMHI O COMpO-
THBJIEHUH BOJH ABHKEHHI0 PEUHHX ILIOCKONOHHEIX CYJO0B, KOTODEHE TOME MO~

HO IOPHHHUMATE 3a HOpAMBIEe OUJIHHIPEL C I{pHBOJIHHBﬁH’BIMII

TOJABKO CpPaBHUTEJBHO OYE€HL HH3KHE.

9 K. 9. Inonkosckuit

OCHOBAHHAMH,
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Has Xopomo mOCTPpOEHHHX pPEYHHX NHAPOXOJOB NpPHHAMAaeTcA KO3~
¢un [uent] comporusienus (cM. B Havalde cTaThd OOBACHEHHs yHOTpeGise-
MHX 3pech Tepmuuos) or 0,16 go 0,20. Ecnu, cormacuo Hiobya u [Jommeny,
IIA ABIKYIIeiica INIOCKOCTH HOPHHATH 3TOT Koaddumuent pasmeiM 1,43, TO
mOJe3HOCTh (OPM JydmHX PEYHHX HapPOXOofoB Oyzer koxebaTbca Memnmy 9
u 7,15. CpegHsas molnes3mocTh COCTaBHT OKOJNO 8,1, 4TO He Tak HAJEKO OT IO-
nesnocTH (5,94) Mydmeii m3 gamux GopmM, IPH CKOPOCTH IMOTOKA B 3 M[B cek.].
ITpm cropoctr B 4 M[B cex.] sra momesnocTs y#e J0CTHraeT 7, 9ro eme GIMmKE
K II0JIe3HOCTH MapOXOLOB.

IToneamocTs mapoX0moB HECKONBLKO BEIIE MOJE3HOCTH HAMHMX MOJeleil
He CTOJABKO OT X (OPMEI, CKOIBKO OT BEJUMYIMHEI HX PasMepoB, KOTOpPhHIE, KaK
YBHIUM, UMEIOT BIHAHAEe Ha K03Q(QHIHEHT CONPOTHBICHNI,

5351, Conpomzuenne 3ITHOTHYECKOTO MEIHHEIPA ¢ IPOJOIATOBATOCTHIO O,7
H HamiIy49mell nTumemono6Hoil (KOHEYHO, B [paspeae TOJIBKO) (}Jopmﬂ ¢ mpo-
JOATOBATOCTEI0 4,7 BHpa)KeHO B CIeAyIOINEH Tabaume:

JnnuoTHYecKHE MEIRHELD Teno Hamnyameit GopMu
CHOpOCTE
[:c:[:;g%] K IonesHoCTh K ITone3HoCTh
1 19,0 3,874 19,00 3,874
3 18,0 4,089 17,25 4,267
V3 17,33 16,17
2 16,75 4,394 15,12 4,866
V5 16,02 14,30
Ve 15,75 13,58
VT 15,36 13,07
1 15,00 12,51
3 14,67 5,018 12,22 6,022
V10 14,44 11,90
VH 14,14 11,59
V12 13,88 11,33
V13 13,64 11,12
V14 13,38 10,89
V15 13,17 10,70
4 12,97 5,676 10,50 7,010

Koapdpumment K mmeer mpumeHeHne K ¢opmyie (4), mo KoTopoii MOxHO
y3HATh, B KMJIOTPaMMaXx, JaBjleHne Ha TOT WIH Apyroi muiuugp. W3 Tabaums:
BHIHO, 9T0 KO(Q(PUIHEATE COIPOTHBIECHHSA, C YBEIHICHHEM CKOPOCTH, yMEHb-
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IMalTCA, & I0JEe3HOCTh, HANpPOTHB, Bo3pacTaer. Ilpm HeGompmoii cropocrm
II0JIe3HOCTh y 000UX MPUBOJUMELIX Tell OJHHAKOBAa, HO 4eM CKOPOCTh Goipmie,
Tem Goabme OOHapy:KHBaeTCA PAas3HHNA B IOJb3Y HamIyumeil (OpMm.

54. Kak spmecs, Tak M BCIOAy, O0HApy;KUBaeTcA HEKOTOpPAA AHAJIOTHSH
MeXIy ABJIeHUAMH COOPOTHBIEHHA B BONe U BO3NYXe, XOTA U KayKeTcs, 4TO
CTOJIb PA3HOPOJHEE CTHXHMH, KAK BOJA M BO3AYX, He JOKHEE OB JaBaTh ABIe-
HEA CXONHEIX.

MPOJOJIbHOE JABJEHHE BO3JYIIHOI'O MIOTOKA HA IIOBEPXHOCTH
BPAIEHUA, OBPA3OBAHHBIE [IBIKEHUEM JYTH OKPY/KHOCTH
BOKPYT EE XOPJ(BbI

55. VI3 ommHTOB ¢ TaKMMH IOBEPXHOCTAMH BH[IHO, UTO JaBJeHWe Ha OJHY
m Ty e GopMy Bo3pacTaeT He Tak GHCTPO, KaK KBaipaT CKOPOCTH IIOTOKa,
9TO 3aM@YEHO HAMH M B OTHOIIEHHH IPOJOJTOBATHX NHIMHIPOB, XOTA M He
B TaKoOii cTemeHH, Kak A Ted spamenus. (HenpepeiBHoe yMeHbIIeHHE K03(-
¢un[menral K ¢ ypenlHueHHEM CHKODOCTH IIOTOKA).

56. OUHTH TPOM3BOMIIUCEH C TEIAaMH, MPOJOITOBATOCTS KOTOPHX H3MEHs-
xacey or 2,3 mo 7,4, a mmaMerp CpegHEr0 IONEPeYHOr0 CeYeHHA Y BCeX Tell
o1 Ommsox k 10 cm.

Haumenbmee conpoTHBIeHHE (IpH T1000if CKOPOCTH MOTOKA) OKA3BIBACTCSA
y Tela ¢ DpojoAroBaroctsio 3,33. 9TO BHAYMT, YTO JaBIeHHE HA TeJNO, NPH
HEHM3MEHHOH CKOPOCTH HIOTOKa, OBICTPO IAfaeT C yBEeIHYEHHEM ero Ipojoii-
roBaTocTd (Hamp., OT eUHHIN) A0 BexmamuH 3,33. C ganpHeimHM e yBe-
JITUeHHeM Ipofoiarosatoctu nasienme (K) Ha Telro onATh HaYHHAET BO3pa-
CTaTh H, HO-BHJIUMOMY, BodpacTaer 6esarpaHHYHO ¢ JJIMHOI Tena. IIpm mpyroit
¢gopMe HaUBHITOfHEHMada TPOAOJTrOBATOCTh MOKET OHTH HHAafA: TaK, y ITHI,
CUHTasg W XBOCT, OHA GoibIme.

57. Ecanm kBampar ckopocrz moroka (V?) mpmuaT 8a aGcumccy, a gasienue
HA KaKkyo-1r60 ompeeNesHylo popMy — 3a ODAMHATY, TO BABHCHMOCTDH MEKIY
naBienueM (y) W KBaJipaTOM CKODOCTH HOTOKAa () BEIPA3WTCA JYrol THIEp-
6onsl. Hagano xooppmmar Gymer Ha KpHBOi, Ha HEKOTOPOM DAacCTOAHUH OT
ee pepmuns. Ocu KoopamEaT GYAYT MapaliedbHE OCAM IENEpPGOIH,

58. Yem Texmo mpogoaroparee, TeM Ayra KPHBOI HMeeT MEHBIIYIO KDHUBH3HY
(xo1a KpuBm3HA 5Ta BOOOIIe BeAMIMHA NEePEMEHHAA y rUIepGONEH), T. €. Has
9ajl0 KOOPJMHAT Jalblle OT BEPIIAHEI THIEPGOJEL.

59. Ee ypasmenme Oyzer:

y=V Az* + Bz + C—D. .
Iocroannne (4, B, C u D) oupepeleHkl A Tel BCeX MPOAOJITOBATOCTENH,

or 2,3 mo 7,4. :
9*
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60. ITomesmocts ¢gopmer (Uj) BeIpamaerca (Gopmyioii:

U 9,22
I YVaw+BztrC—D °

B npenmene, Korja CKOPOCTH BOBpacTaer A0 OECKOHEUHOH BENHUUHHI, I
mam V? rakme pemaerca 0eCKOHEYHO BeNHKO M ¢dopMyTa NPHHUMAeT BHJ:

9,2
U;— -71- .
61. Ilo meit, mua npeneasnoit yrunusamuu dopmu (U;), Haiimem Takme
guesia A PasHHEX IPOJOJIroBaTOCTel:
TIpOAOATOBATOCTE o « « & & « o« 2,3 3,3 4.1 5,0 6,3
Ujs “ v n e s 30,50 31,40 19,33 13,45 12,83,

T. e. HaUOOJAbINAA IOJE3HOCTH OKA3HKIBaeTcad y (QOPMBEL C IPOJOJATOBATOCTHIO
3,33.

62. IlomeamocTs Gopme, mpu HeGOABmUX ckopocrax Berpa (or 1 ;o 10 M
B CEKYHAy), IPUBOAUTCA B HEMKecJeaylomei Tabnume.

TIpomoaro- CropocTh B MeTpax [B cek.]:

BaTOCTH { l 2 | s | 4 l 5 l 8 l 7 l 8 l o | 10
2,30 4,6 6,3 8,5 | 10,8 | 12,3 | 13,4 | 14,1 14,7 | 15,0 15,3
3,33 7,9 9,8 | 11,7 | 14,0 | 16,0 | 17,1 18,0 | 18,7 | 19,1 19,4
4,15 7,6 9,2 | 14,0 | 12,5 | 13,4 | 14,0 | 14,4 | 14,7 | 14,9 15,2
5,04 7,9 8,2 9,4 |10,4 |[11,2 | 11,7 | 12,0 | 12,2 | 12,4 12,5
6,31 7,9 8,2 8,8 9,5 | 10,1 10,5 10,7 | 10,7 | 11,0 11,1
7,40 | 5,9 | 65 | 7,2 | 7,7 | 80 | 8,2 | 83 | 8,4 | 8,4 8,4

63. U3 TaGnuny BHAHO: HAHGONBINAA IIONE3HOCTH OKa3kHBaeTcaA y (GOpMEr
¢ IpOAOJIrOBATOCTRIO 3,3, YTO 3aMEYAETCA NPH BCAKOH HEH3MEHHOH CKOPOCTH
moroka. Jlalee BEIHO, 9TO MONEBHOCTH (POPMEI, MPH MBMEHEHHH CKODPOCTH IT0-
TOKa, TeM GOJbINe M3MEHAETCH, 4eM TeIO Tymee, T. €. 4eM IPOJI0JITOBATOCTH
ero menee. Mosker GHTB, 3TO CHPABEAIHBO TOJLKO [0 H3BECTHOH CTEHmEHHM
Tynusus, manp [uMep] mo mpogoxroBarocTH He Goapmeil AByX (4TO MHe IOKa
HEH3BECTHO).

IIpu 4 M cropoctu [B cex.] momesuocts mammywmeit ¢popmur (coGCTBEHHO,
HauGoiiee GrarompumaTHON mnpomoiaroBaroctH) poxogmr go 14; mpu 10 M
[B cex.] — mo 19%/,.

O MHOrOM eme roBOpAT H BHpa/KalOmue 3aKOHHI KPHBHE, HO 00 TOM, He
paccMaTpUBafg CAMHX KDPHUBEIX, TOBODPHTEH TPYIHO.
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IOIOBHBIE MPOJOJITOBATBIE TEJIA, 1. e. TEJIA, HMEIOIINE
PA3HYIO BEJIHYMHY, HO OJJHY ®OPMY H, KOHEYHO,
OJHY IPOJ0JITOBATOCTh

64. OnpITH ¢ TAKWUMH NJIABHEIME B IPOAOJBHOM HampaBIeHHH TelaMd,
HO IONEpeYHHIN pa3pe3 KOTOPHX HMeJ BHJ KBaJpaTa, IMOKa3adH, 9TO IOJes-
HOCTH (GOPMBI YBEIWYHBAETCA ¢ YBeIHYeHHEM HX pasMepa, XOoTa 0ea mame-
HEHIA WX BHJA U IPOJOITOBATOCTH.

Cnenylomas Tablulla BHpa’kaeT Pe3yJIbTaThl OULITOB € TeJaMH IOZO0HOM
$OpMEI, TPOXONATOBATOCTE KOTOPHIX COCTABIANA OKOIO 4:

CKODOCTh B METPax [B Cek.]
IInomane npo- R
K H Temna, - -
e Bm:{m CM. —]7? 1 'Vr 2 2 9 V 9 4
17,6 4,7 4,4 4,9 6,9 7,4 7,9
66 4,7 5,1 9,4 7,1 8,2 9,5
263 5,4 6,3 6,9 8,0 8,8 9,9

W3 nmee BUmHO, YTO IOJE3HOCTHL BO3PACTaeT He TOIBKO C yBeJTHIeHHEM
CKOPOCTH, HO TaK/Ke H C YBeJHUeHHEM pasMEpPOB Texa.

65. ATOT BHIBOJ MOKA3KBAET, YTO HAlJIEHHAA HaMU IOJNE3HOCTH (OPMEL IPOo-
ROArOBATHX TeJN BpAIeHHsA He €CTh HAmOOJbINasg, WPH JTAHHOH CKOPOCTH H
IpOJOJroBaTOCTH TeJMa,— HANPOTHB, OHA JOJKHA elle HECOMHEHHO BO3PAcCTH
¢ yBeJMIeHHEM PasMepoB Tel J0 pasMepoB, HaIpPHMep, aapocTaTa.

* k%

W3 Bcero cKa3aHHOTO O MpPOJOATOBATHIX TeXaX mpocreiimeir HopMsr (55)
clleyeT, 4TO MX CONpPOTHBIEHUE, WIH IOJE3HOCTh, WM, HAaKOHer, Koadpdn-
mueHT K ecTh HemspecTHas (YHKOHUSA CKOPOCTH BeTpa V, NpOJOIroBaTOCTH
Teda H ero abCOMIOTHEIX pasMepoB.

TlonbiTRy K pememmio TOr0 BONpOCAa S NPEACTaBII0 B AKaaeMmio Hayk
B CIeQyIOmeM oAy BMeCTe ¢ OTYETOM O HOBHEIX ONBITAX, COCTABIAIINHX IPO-
OOJKeHHEe MOHMX TemepemHHX pabor.

66. o cux mop maBjeHue Ha BCe Tela, HAXONAMMUECA B PABHOMEDHOM IO-
TOKe BO3JyXa, a HHOIJIa W BOMHI, OMpPEAeNAN0Ch GONbIIEI0 IaCThI0 IYyTEM BHI-
YHCAEHHA, NpHIeM BCerjla OKa3bIBAJIOCH, 9T0 KO3(Q(QHIIMEHT NaBJleHua 3aBHCHT
TONBKO OT OPMEL Tela, HO HHCKOJIBKO He BABHCHT OT €r0 PasMepOB M CKOPOCTH
TIOTOKAa; MHaYe T'OBOPA, OKAa3HBANOCh, YTO JaBlIeHHe Ha MOJOOHO M3MEHA0-

133



meecsa Telo DPONOpPIHOHATRHO KBAJpaTy CKOPOCTH NOTOKA I NIOMAJR IPOeK-
IHH TeJa Ha MIOCKOCTH, HEPHEHAHKYISPHYI K IOTOKY.

Tenepr MBI BHAUM, HACKOIBKO STH BHBOJH OOMEIDHHATOH TEOPHH He-
OCHOBATEJIbHHL.

67. OyugamenToM A OUpeJieeHUA [ABIEHHA Ha Kakyl-Im6o ¢dopmy
OpPHAEMAJIOCH JaBlIeHHe Ha HARIOHHYI0 IIOCKOCTh. I[loBepXHOCTH BCAKOTO
TeJla MOKHO IpeNCTaBUTH cefe COCTOAMmEH M3 MHOMKECTBA ILUIOCKHX I'paHed.
Ilpoussensa nBoitHOe MHTEIPHPOBAHHE, DOJYYHM IOJHOE HaBJIeHHEe Ha TelO.
ITepsoe saGaysxjenue cCOCTOAIO B TOM, YTO He IPUHMMAJH B pacdeT TPEHHsA,
TaK 9TO BCerja OKA3HBAJOCH, 9TO ¢ YIJIHHEHHEM Tela CONPOTHBIEHHE CPe[sl
yMeHbImaerca OesrpaHHYHO, 9T0 Ha OIETe HHKOrga He OIpaBJHBaercd.
Hpgem mamee. Ects MHOrO (popMyJs, Ompemelslomux [aBieHHE Ha HaKIOHHYIO
BJIEMEHTAPHYI0 NIOCKOCTh. ECIN OpUHATH B OCHOBAHHE OTBEDPIHYTYH Temephb
BCEMH, KaK KpailHe DpOTHBOpeYaylo onuTaM, popMylry HrloTona s masie-
HAA Ha HAKIOHHYI0 INIOCKOCTH, TO HOIYYHM Pe3yIbTAaTH BOOOmE HeBepHEHE,
HO HHOIJ[a He JaJleKue OT HCTHHKI. TaK, OOET JaeT g KoapdummenTa compo-
THBJIeHHA mapa okono 0,43, Teopua me — 0,0. Momer Gurs, Onaromapsa
stomy Ha ¢dopMmyny HbioTOHA COTHEH JeT CMOTPENH ¢ HEKOTODHM HOBepHeM;
Macca CTY[eHTOB 3a 5TO BpeMsA HAOHCAJH THICAYH JUCCEPTANMil HA TeMy
0 CONMPOTHBIEHHA H ¢ MHPOM HOIyumiad yuenwe crenemu. Ho sor dopmyia
Heorona paifpomena 3a 60pT, CXBATHIANCEH 3a APYyrue GOPMYJIE, ONpeNelaio-
IHe MOBOJLHO BEPHO HaBJeHHE Ha HAKJIOHHYIO HEIIPOHOJrOBATYHI0 MIOCKOCTH;
CTANH MPUMEHATH M HX K OIpPeIeNleHHI0 NaBIeHIA HA ITOBEPXHOCTH MHOTOTPAaH-
HEle W KPHBEIE, HO, YBH, Pe3yIbTAaTH HOTYUYHIHCH ropme npesxkuux. Hecoraa-
cue ¢ ombrramu gocrurano 100 m 300 mpomenros (cM. Moe [counnenme] «[laBie-
HHE BO3IyXa»).

W3 mocnemcremit mpHMeHeHHA TeX H ApPyruX (GopMysa BHIHO, 9TO IIPHEM
o0menpuHATHI BOOGINe HUKY/a HETOIeH U COCTaBIgeT BTOpoe 3aGiysKaeHHe:
HJIH HYAHBI HOBBIE B3IJIAIOBI HA ABJICHHE COIIPDOTHBJIEHHA, HJIH OOHH ONOLITHI,
KOTOpHle TOJBKO W MOTYT IPOBEPHTH BEPHOCTHh STHX HOBHIX B3IIAJOB.

JBYT'PAHHBIH.YT'OJI

68. IlByrpaHHEIL yroJ A COCTAaBHI H3 ABYX PAaBHHIX KBaJpaToB, KaskIhlil
nosepxmocteid B 100 KB. cM. Yroam pacmodaraics B IOTOKE CHMMETPHYHO,
TaK 49T0 peGpo OHIO HOPMAABPHO K HAmpaBIEHHIO IIOTOKa. Beauwgmua yria
mamenanxack or 0 mo 100°, mpmaem yrox craBmica To pe6poM K MOTOKY, TO,
Haobopor,— orsepcrueM. ONETH NPOHBBOJWINCH IPH CKOPOCTH Berpa
B 1 merp [B cex.].

Pesyaprater, B Bune koapdumuenros K mia ¢opmynst 4-i, mpusemeEH
B caenyoomeil Ta6anne. B nocienHeii ee cTpoxe moKxasaHE JaBlIeHHA Ha IPaHH
TOTO0 ’Ke ABYTPAHHOrO yTia, DAaCIOJOKeHHEIE OTHENbHO B IIOTOKe, HAa He-
KOTOpOM DACCTOSHHMH APYT OT ApPyra, HO (e3 H3MeHeHHsa yIia HaKI0HA.
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Benmuuga JBYIpaHHO-| .- .
ro yraa, B rpagycax 010 |20 (30|40 | 50 | 60 70 80 90 100

PeGpo obpameno
K Betpy . . . .| 4| 6131|2234 |41,5(52,3|64,4|71,4| 88 | 99,5

OTBepcTae K
BETPY . « . « » .| 4|11 |24 )40 | 58 | 74 90 105 | 118,5/ 129 | 136,5

Hapmerme (K)

TI'pamm pasgemne-
HE 0e3 H3MeHeHMI

OX B3amMHOTO Ha-
KIOHA . . . . .| 4|5,6/11 20|31 ] 46 | 60 | 75,4 91 102 | 112,5

Tabunuma 5Ta OTIMYAETCH HEMHOIO OT HOCIAHHOH B AKaieMu0, BCIECTBHE
TOr0, YTO TYT JaHHEIE ONEITA 00pafoTaHK IMOCPEACTBOM KPHBHIX, 94TO 5 BCEerja
IouTH W felal Jyia oTIeTa B AKajfeMHI0o, KpOMe DTOro clydas.

W3 Tabrunu BupHO, 9TO JaBJeHHe Ha PasfeleHHbe IPaHA cHAYAJla HEMHOTO
MeHee, 9eM Ha JByTpaBEHEIl yroix, oGpameHHkil peGpoM K BeTpy, a 3aTeM Goxee,
npuueM pasmmma gocruraer mpm 80° mo 28%.

Havanpmas HesHagdTelbHasdA PasHHNA MoOKeT OHTHh H CJIeJCTBHEM HETOY-
HOCTH ONKITOB.

CpaBHUBafA BTOPYI H TPETHI0 CTPOKH TaGJIHOE BHIWM, 9TO JaBieHHe HA
JBYTpaHHHIA yrod, oOpameHHEIX peGpoM K BeTPy, CHadajla NIOYTH BJBOE
menee (¥, weM mpm oGpaTHOM HONOKeHHH, a BaTeM, IPH yBeIHYeHHH YTria,
OTHOINEHHE MABIEHHHA CTAHOBHUTCA MeHee 3HAUHTelIbLHEIM.




NCCJIENOBAHUE MNIPOBBIX IIPCCTPAHCTB
PEARTHBHBIMI ITPHBOPAMU

[1903 r.]

1. HeGonpmue appocTaTH ¢ aBTOMATHYECKH HAOMIOJAoOMUMH OpHOOpaMH,
6e3 Jiojeii, J0 CHX TOP NOJHAMANACH TOABKO 710 BEICOTH, He 6oxbmeir 20 Beper.

TpynHOCTE HOJHATHA B BHICOTY C IIOMOIILIO BO3AYIIHLEIX HIapOB BO3pacTaeT
9pesBEYAHO GHICTPO C yBEJHIEHHEM ITOH BHICOTHI.

Monomum, M1 XOTHM, 9TO6H A9POCTAT MOSHAICA HA BHCOTY 27 KM U mOf-
max rpys B 1 xr (2,4 ¢ymra). Bosayx Ha BrcOTe 27 KM HMMeeT IUIOTHOCTb
0K0JI0 '/;, NIOTHOCTH BO3JyXa NPH OGHKHOBEHHHX YycaoBuax (760 mm pas-
aenus u 0° Henscua). 3uaunr, map Ha TaKOH BHICOTE HOMMKEH 3aHATH 06HEM
B 50 pas Gonpmmii, 9eM BHHBY. Y YDPOBHA jKe OKeaHa CIeNyeT BOYCTUTh B HETO
me memee 2 KyG. M Bojmopoja, Roropsie Ha Becore 3aiimyT 100 ry6. m. IIpm
aTOM Imap mOomHHMeT rpy3 B 1 Kr, T. e. mOAHHMET aBTOMAaTHUeCKHU mpubop,
a caM map OyaeT BeCHTh KHJIOrpaMM HJIH OKOJO TOTO.

IloBepxHOCTE ero OGONOYKH HpH gHaMeTpe B 9,8 M COCTABUT He MeHee
103 xB. M. CremoBaTeNnbHO, Ka)KIOHH KBaJgpPaTHH METP MaTepPUH, CUHUTAA M
OPROHTYIO K Hell ceTKy, mousxeH Becuts 10 r, mau ksaap [aTHEL] apmun GyueT
BeCHTH OKOJO 1 B0JIOTHHKA.

Hs[agparmsiii] MeTp aroit nucueit 6ymaru Becut 100 r, Bec :xe kBlagpar-
HOTO] MeTpa manmupocHO# Gymaru cocrapiser rpammoB 50. Tak gro naxe ma-
mupocHas Oymara Oymer B O pas Tamellee TOH MaTepHu, KOTOpasA HOMKHA OHTB
ynorpeGieHa HA HaIl adpocTar. Takas MaTepHsa, B IPDUMEHEHHH K aspocTary,
HEBO3MOJKHA, IOTOMY 9TO 000J04Ka, cAelaHHAas H3 Hee, OyAeT pPBATHCA H
CHIBHO IPONYCKATh Tas.

Ilaps GompmuX pasMepoB MOTYT HMeThb 0oJiee TolcTylo o0onouky. Taxk,
map ¢ HeOHBaJX0 OOJLIIHEM AHaMeTpoM B 98 M Oyger HMeTh 00OJNOUKY, KarKIbli
KBaJpaTHEI MeTp KoTopoil Becut okoxo 100 r, T. e. TyTh TAMKeNee OGBIKHO-
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BenHoit nucueit Gymarn. ITogsmer om 1000 kr rpyza, uanm 61 myxn, 9o gepecayp
MHOTO [JIf CaMOmHIIymero mpubopa.

Ecin orpaHMYAThECA, IPH TEX K€ TPOMaJHEIX pasMepax aapocTara, IOABEM-
HOI cIiIol B 1 Kr, TO 060J0YKy MOMKHO cheldarh pasa B 2 Tayxelnee. BooGme,
B TAKOM CIydYae a’pocTaT X0Td H 0GoHzeTcsa BechbMa A0POro, HO MOCTDPOeHHe
ero Helb3sA CIUTATH HenoM HeBoaMmomubiM. O6BbeM ero Ha BeicoTe 27 KM cocTa-
sur 100 000 xy6. M, mosepxHOCcTh oGomouku — 10 300 xB. Mm:

A mexay Tem kakue xalrme pesyaprate! IlommaTHe Ha KakHe-TO
25 Beper...

Yro ke cKasaTh 0 MOJHATHH TpuGopos Ha Goapmyi BeicoTy! Pasmeps
a’poCcTaTOB JOMKHE OBTH €me 3HAYHTENBHO (0IbIIe, HO He HAJ0 OPH 3TOM
3aGHBATh, 9TO C yBEAHIEHHEM pasMEepPOB BOZJYIIHOIO Iapa pasphBaiomue
060JI09Ky cHIE Bce Gonee W Gojiee GepyT mepeBec HaJ CONPOTHUBIEHHEM Ma-
TepHaia.

3a upemeast aTMoceph TMOFHATHE NPHOOPOB C IOMOINBI0 BO3IYIIHOIO
Imapa, pasyMmeerTcd, COBCEM HEMBICAHMO; M3 HaOMIOMeHMI HaZX IaJalol(UMH
3BesgaMH BHHO, YTO Tpemexsl »TH He mpocrmpaiorca pgaree 200—300 M.

Teopernuecku maske OmpemeNsIOT BHICOTY aTMocdepsl B 54 KM, NpHHUMAA
B OCHOBAHHE pacueTa MOHUFKEHNE TeMIepaTypH Bo3nyxa B o° Ilenpcaa Ha Kaik-
OB KHJIOMETDP HOJHATHA, YTO AOBOABHO OJHBKO K IeHCTBHTENbHOCTH, IO
KpaifHeil Mepe JJIA [JOCTYHHEIX CIOEB aTMOC(HEpHI.

Bruicora atmo-| TeMmepaty- | IIpormoers ||BHCOTa atmo-| Temmepa- TI10THOCTE
oMerpax | Domsowwo | PooRvER || OGN Pax' | emsemo | PO%VXa
0 0 1 30 —150 1:116
6 —30 1:2 36 —180 1:584
12 —60 1:4,32 42 —210 1:3900
18 . —90 1:10,6 48 —240 1 : 28000
24 —120 | 1:30,5 54,5 —272 0

Brime mpuBemena TaGiHma BHICOT, TeMImepaTyp M IJIOTHOCTEH BOBIyXa,
BHIYHCIEHHAA MHOI0 Ha 3roM ocmHosammm [']. 13 mee oweBmpgHO, Kak OHICTPO
BO3PACTAIT TPYJHOCTH MOAHATHS ¢ YBEIUYEHHEM ero BHICOTH.

Jemnrens mocaenmero crolfma M BHpPAayKaeT 3Ty TPYHAHOCTH YCTPOEHHA
BOBAYIIHOIO IIapa.

2. Ilepeiigem ® pApyroil mpee MOAHATHA — C IOOMOMBI0 TYMIEYHHIX AJEP.

Ha nmpaxrnke Hauanpmas GeicTpoTa MX JpmxkeRuns He mpesrmaer 1200 m
B cekyHAy. Takoe sppo, mymeHHOe BePTHKAJIBHO, NOJHUMETCHd HA BHCOTY
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B 73 KM, eclli MOTHATHE COBEpINaeTcs B 0e3BO3JYIIHOM DpocTpaHcTBe. B BOA-
JlyXe, pasymeercs, IOJHATHEe MHOT0 MeHbIIe, B 3aBECHMOCTH OT JOPMEI H MaCCHI
agpa.

ITpm xopomeit popMe DOTHATHE MOKET JOCTHTATh BHAYHTEIBHON BEIHIHHEL,
HO IOMemaTh Hafaofaomue TpuOOPH BHYTPH AAPAa HEBO3MOMKHO NOTOMY,
9T0 0HE GyAyT pas0HTH BApeGe3rH — WIH IPH BO3BPANEHHH AApa Ha 3eMIi,
WA NTPH CaMOM JBHKEHHH ero B IyIIeYHOM CTBOJE.

OmacHocTh IpH ABUJKEHHH S7pa B KaHaJle MEHbINe, HO M 3Ta OMACHOCTh,
IJIA TEeNOoCTH ammapartos, rpomamaa. ITomouM, mjia MPOCTOTEL, 9TO HABIEHHO
rasoB Ha AP0 PABHOMEDPHO, BCIENCTBHE Ter0 YCKOPEHHE ero [BMIKEHHUS B Ce-
kyuny coctaBiser W merpos [B cek.]. Torma To ke yckopeHHe moaywaoT u
BCe IpeaMeTH B fA7pe, IPHHYKJSHHEE COBepIaTh ¢ HAM OgHO asmkenue. OT
3TOr0 BHYTPH AApa M0JJKHA PA3BATHCS OTHOCHTENbHAH, KA/KyImasgcd Ta-

sxects (2], pasman 7+ TA® g ecTh ycKopemue 3eMHOM TAMKECTH Y MOBEPXHOCTH
3eman.
HNununa oymeu L Bripasurea dopMmyion

L—=-"_
2(W—g)
rae V ectb cropocTh, IpHOOpeTaeMas AAPOM IO BHIXOf[e W3 xepia.

W3 dpopmynsr ugso, ar0 W, a cllegoBareisno, u OpHpANCHEe OTHOCHTEID-
HOH TAKEeCTH B Afipe, yMeHBINAeTcd C YBeIWYEHNEM [JIHHE [yNIKH, TPU
IIOCTOSHHOM V5 T. e. 94eM AIHHHee OyIIKa, TeM UpUGOpH GesomacHee BO BpeMsa
BHTAJIKHBaHHA fAapa. Ho H IpW o4eHb ANHHHONE, HEOCYMECTBHMOIl Ha mele
NymKe KaKYIMAscA B APe TAIKECTh, NPH YCKOPHAOINEMCS ero ABIKeHHH
B IyIOIeYHOM KaHale, HACTOJIBKO BEINKA, UTO HEKHO YCTPOEHHEE anmapaThl
enBa JU MOTyT ImepesectH ee 6es mopuum. Tem Gojlee HeBO3MOMKHO IOCIATH
B Afpe YTO-HHOYIb JKUBOE, €CIH GH B 3TOM CIYYHIach HaA0GHOCTE.

3. Urak, momycrum, uro mocTpoeHa mymKa HY X0Th B 300 M BHICOTH.
IIycrs ona pacmoso:xena Baoib Gamun Jiadens, KOTopas, Kak H3BECTHO, HMEET
TaKylo }Ke BEICOTY, H IyCTh AP0 PABHOMEDHEIM [{aBJEHHEM ra3oB HMOJydYaerT,
IpH BEXOfe H3 3epia, CKOPOCTh, JOCTATOYHYI I MOTHATHS 3a NPeIes
atmoceprr, Hanp [mmep], pua mopuaTHa ma 300 KM OT 3eMHOM IOBEPXHOCTH.

Torna moTpe6HY0 HIA 3TOTO CKOpocTh V BEumcaum mo dgopmyre V =V 2gh,
rae 7 — BBICOTA HORHATH:A; (MOAyduM OKodo 2450 M B 1 cexymnmy). U3 mByx
mocjlegHEX (HOpMyN, HcKIoUas V, Haigem:

w h

?-ZT+1’

W
TYT —— BHPAKAET OTHOCHTENBHYIO MK Ra/KYMYIOCA TAKECTH B ANPeE. ITo dop-
Mylle Halimem, 4To OHa pasma 1001.
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CnenoBaTelbHO, TAMKECTH BCEX MPHOOPOB B SJpE MOMKHA YBEIHUUTHCH
8 1000 pas ¢ numxoM, T. €. IPeJMET BECOM B OfHWH (h)YHT HCIHTHIBACT OT Ka-
sxymeiica Taxectu gasienme B 1000 dynros, maum 25 nygos. Enpa au raxoit
<usugecKnii npuGOp BHIEPHKUT mOHOGHOE AaBienue [®],

Yro6s He BBECTH KOTO-HHGYNb B 3aGIysKAeHHe CIOBOM (OTHOCHTEIbHAA
U ROURYNIAACA THKECTbY, CKAKY, 9TO A TYT IOAPa3yMeBaid CHIIY, 3aBHCA-
IOy OT YCKOPAIOINErocA ABIKEHHA Tela (Hamp. sAApa); OHAa MOABISAETCH TaK-
3Ke W IPH DPaBHOMEDHOM JBHIKEHUH Tela, €CIH TOJNBKO 3TO ABHKEHWE KpH-
BOJIMHEITHO, W HaBHBAeTCH TOrja NeHTpoGeykHOl cmiuoit. Boofme, oma mo-
SABIAETCA BCETa Ha Tejle WIH B Tele, eCIH TOIbKO Ha OJHO 3TO TEJO HEHCTBYeT
Karasa-Ta00 MexaHImIeCKasaA CHIAa, Hapyllaloliasd [ABIKeHUE Tella II0 HHEepIud,

OTHOCHTEJBHAA THMECTH CYLIECTBYET A0 TeX IOP, MOKA CYHIECTBYET POIK-
JIAl0man ee CHJIA: MpeKpamaeTcss TOCIeIHAA — HCcIe3aeT GecclIe{HO0 W OTHOCHU-
‘TelIbHAA TAMKeCcTh. KCId A HasHBal 5Ty CHIY TAMKECTHIO, TO TOJHKO IOTOMY,
YTO ee BpeMEHHOE [eiiCTBHEe COBEPIIEHHO TOKIECTBEHHO C JeHCTBHMEM CHIIH TH-
rorenna. HaK TAroreHHI0 moIBepIKeHA KayKmas MATEPHAIbHAHS TOYKA Teja,
TaK M OTHOCHTENbHAsA TAMKECTh PO/KIAaeTCA B Kaj/K[AOH YacTHIE Tela, 3aKiio-
YEHHOTO B AMIpe; NPOUCXOMHUT HTO MOTOMY, YTO KAKYMAACH TAMECTH 3aBHCHT
OT HHEPOHH, KOTOPOil OHHAKOBO IOJBEPIKeHE BCe MaTepHalbHbIe 9aCTH Tela.

Hrak, npubopu BEyTpE sjpa cmexaiorca Tsaixedee B 1001 pas. Ecam 6u
Jayke IPH STOM CTPAmWHOM, X0Ta u KpaTroBpemenuoMm (0,24 cerywpsr) ycu-
JIeHHH OTHOCHTEILHON THMKECTH W YJaloch MX COXPAHHTh B IENOCTH, TO BCe
JKe HafieTcad MHOTO JPYTHX IPeNATCTBUHA [JJIA yHoTpeGleHHs NyIIeX B Ka-
gecTBe TOCHJIaTeNeii B HeGecHOe IPOCTPAHCTBO.

Ilpeskpme BCero TpymHOCTh HX IOCTPOCHHA [gaske B OyoymeMm; maiee —
TpoMajHaA HavaJbHAsg CKOPOCTh fA/pa; JEHCTBHTENBHO, B HIKHAX TyCTHX
CII0AX aTMOC(epPH CKOPOCTh AApa MHOTO IIOTEpsAeT BCIENCTEHE CONPOTHBIE-
HUA BO3[yXa; MOTEPA e CKOPOCTH CHIbLHO COKPATHT W BEIHYHHY NONHATHA
Apa; 8aTeM TPYAHO MOCTHTHYThH PAaBHOMEDHOIO AABIEHHS ra30B Ha AAPO BO
BpeMA ero JBIKEHHS B CTBOJE, OTIET0 YCHJIEHHE THAMECTH OyneT MmOro 6o-
aee, geM mel Berameamau (1001); maxomem, GesomacHoe BO3BpalieHue AApa
Ha 3eMJII0 Gollee 9eM COMHHTEILHO.

PEAKTHBHBIIN NPHBOP — «PAKETA» [

4. BopoueM, 0ofiHOTO rpOMaJHOTO YCHJEHHS TAKECTH COBePIIEHHO J0CTa-
TOYHO, 9TOOH OCTABHTH MHCIbh O NPHMEHEHHA NYIMEK K HameMy mexy.

Bmecro mx, mam aspocTaTa, B KauecTBe HCCIENOBaTeNsas aTMocdepsl mpesi-
7aral0 peaKkTHBHHII npmGOp, T. e. POX paKersl, HO PAaKETH IPAHAHO3HONK M
ocobeHHEIM 0Opa3oMm ycrpoeHnHO#. MECaIp He HOBas, HO BHUYHCIEHHA, OTHO-
cAmuecH K Heii, [al0T CTOIH BaMeIaTeAbHBIE PE3yIbTATH, YTO YMOJIYATh O HAX
010 OBl GOJBIIAM TPEXOM.

Jdra Mo pabora JaleKo He paccMaTPHBaeT BCEX CTOPOH fejla W COBCEM
He pemaer ero ¢ OpaKTHYecKOl CTOPOHH — OTHOCHTEIBHO OCYIMECTBAMOCTH;
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HO B JajeKoM OyayImeM ye BHAHEIOTCA CKBO3EL TYMAaH IEPCIEKTHBHL, 0 TAKOE
cTemeHH OGOJBCTUTENBHEIE H Ba)KHEIE, YTO O HHEX eBa JIH Tenepb KTO Me4Taer.

IlpemcraBum ceGe Takoil cHApA[: MeTalIHIeCKadA MPOJOJATOBATaA ‘KaMepa
(hopMBI HaMMEHBIIETO CONPOTHBIEHHA), CHaOKeHHAd CBETOM, KHCJIODOIOM,
ODOTJIOTHTENAMH YIJEKHCIOTHI, MHa3MOB H APYTHX AHUBOTHBIX BH,[[BJIGHHF[,,
mpefHasHAYEHA "HE TOJBKO [ XpaHeHHA pasHEX QH3HYECKHX HpHOOpOB,
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YeprT. 1. CxemaruuecKuii BHJ paKeTs

O0a HEAKAX rasa pasielleHH NeperopofgKoil. 4 — MeCTO CMeIneHHA rasoB M B3DHIBAHNA NIX. B — BHIET
CHJIBHO Pa3pe:HEHHHX H OXNa:HAeHHHX mapos. TpyGa AB OKpy#eHA KOMYXOM ¢ OHCTDO MADPKYIHPYIO-
meit B HeM MeTaJiMdecKoll HUIKOCThio [ny6amkyera smepsiie]l5]

HO M JIA yOpPaBJIAIONEro KaMepoil pasyMHOTo cymectBa (GymeM pas6upaTs
BOIIPOC 110 BOBMOKHOCTH mupe). Hamepa mMeer GonpImoii 3amac BEMIECTB, KO-
TOpHE PH CBOEM CMEMIEHHH TOTYAC ke 00pa3ywT B3pHBYATYI0 Maccy. Beme-
CTBa 2TH, MPABHJIBHO H JO0BOJBHO paaﬂomepﬂo B3pHBaHCB B OIIPBJIBJIBHHOM
OJId TOTO MecTe, TeKYT B BHJe FOpPAYHX Ta30B N0 pPaCIUpPAIIMHUMCA K KOHIY
TpyGaM, Bpoje pymopa HJIH AYXOBOLO MYB3HIKATBHOTO HHcTpyMeHTa. TpyOn
9TH PACHOJOKEHHI BIONb CTEHOK KaMepHl, 110 HalpaBlIeHHI0 ee JIuHH. B on-
HOM — y3KOM KOHIE Tp}"ﬁﬂ GOBeplI[aETCH CMelmenHne B3PBIBIATHIX BEIMECTB-
TYT DOJNYJalTCsS CrymeHHEEe U OJaMeHHEe rasH. B pgpyrom, pacmupeH-
HOM ee KOHIE, OHH, CHIBHO pPa3pefUBINHCHh H OXJAJMBIIHCH OT JTOTO, BH-

PHBAIOTCA HAPY:KY, 4epes pacTpyOs, ¢ TIPOMATHOK OTHOCHTENIHHOI CKO-
POCTEIO.
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ITonaTHO, 4TO TaKOH CHAPAJ, KaK W pakeTa, IPH W3BECTHHIX YCIOBHAX
Qyner TOTHUMATHECA B BHICOTY.

HeobxomuMel aBTOMaTH4IECKHE NPHOODH, yOpaBIAlOMMe ABHKEHHEM pa-
KeTH (Tak OyJeM MH MHOT[a HAa3hIBATh HAIl MPHOOp) H CHIOI B3PHIBAHUA 1O
3apaHee HAMEUEHHOMY NJIaHy.

Ecam paBHOAeCTBYIOmMAA CHJI B3DHBAHHA He IPOXOAUT TOIHO Uepes
GeHTP HHEPUMM CHAapAafa, To cHapaAjx Oyjaer Bpamarbcsa M, CJIEN0BaTEILHO,
HOKyja He Oyner rogutbed. JLoGHTBCA e MaTeMATHIECKOH TOYHOCTH B 2TOM
COBIA/ICHHH COBEPIIEHHO HEBO3MOKHO, MOTOMY 9TO KaK MEHTP HHEPIUH He
MOMET He I{OJIeﬁaTBCH BCJeJCTEHE IBIEHHA 3aKIINYeHHEX B caapane BeImecTs,
TAK I HaOpaBlIeHHUEe B MyIIKe paBHOAEHCTBYIOMmMeHl CHI gaBJIeHHA ra3oB HE MO-
JKeT IMETh MaTeMaTHIeCKH Hem3MeHHOe HamnpasieHme. B Bosjyxe eme MO:KHO
HaupaplIATh CHAPAM PyJeM, NOJ00HKIM IMTHYBEMY, HO 94TO BH Cclejaere B 0es-
BOBJYIOHOM TPOCTPaHCTBEe, The 3Hp efBa TH NpPEACTABHT KaKyw-TuGo 3a-
METHYI0 OmOpy?

Hero B TOM, 9TO €CJN PaBHOAEHCTBYIOMAaA I10 BOBMOKHOCTH 0JIH3Ka K IEHT-
Py HHEPOHH CHapAna, TO BpameHue ero OymeT A0BOIbHO Meadenxo. Ho ensa
TOTBKO OHO HAaYHHAETCH, MH IepeMemaeM KaKkylo-HHOyIb Maccy BHYTPH CHa-
pAma OO TeX mOp, NOKa MPOHCXOJAINEe OT ITOT0 IepeMeleHHe ImeHTpa mHep-
OUU HE 3aCTaBUT CHAPA[ YKIOHATHCA B MPOTHBONOJOKHYI CTOPOHY. TakuM
00pasoM, cilefd 3a CHAapANOM M IepeMelnas BHYTPH ero He0OJBOIYI0 Maccy,
JOCTHTHeM KojJeGaHHA cHapAxa TO B TY, TO B APYIYI0 CTOPOHY, 00Inee e Ha-
mpapleHne AelCTBHA BBPHBYATHX BEINECTB U MBIJKEHWA CHAapANA H3MEHATHCA
He Oymer.

Moser OvTB, pPyYHOE YUOpaBIeHHE NBUKEHHEM CHApALA OKAMmeTCA He
TOIBKO BATPYAHUTENBHEIM, HO U NPAMO NPAKTAYECKH HEBO3MOKHHIM. B Ta-
KOM clydae clIefyeT HpHOEeTHYTh K aBTOMATHYECKOMY YIpPaBIEHHIO,

OcHOBaHHA [JA TAKOBOTO, HOCHe CKa3aHHOrO, ITOHATHEIL.

IIpursaxenne 3eMIu He MOMKeT OBITH TYT OCHOBHOU CHJIOH JJA PeryiImpo-
BaHHA, ODOTOMY 9TO B fAfipe OyIeT TOJBKO OTHOCHTeNbHAs TAKECTh C yCKOpe-
pueM VW, HanpaBleHHe KOTOPOil COBHmAfaeT ¢ OTHOCHTEALHBIM HAaNpABICHHEM
BHUJIETAIOIIAX B3PHIBYATHX BEIMECTB MJIM HPAMO IPOTHBOIOJOKHO Hampasie-
HUIO PaBHOAEUCTBYIOMEN HX JaBleHNA. A Tak Kak 3T0 HanpaBJIeHHe MEHIeTCH
¢ DOBOpaYNBaHUEM Apa H OYyMKH, TO THAMKECTh 9TA, KaK HaIpaBHTENb pery-
JATOpa, HE TOJUTCH.

Boamokuo ymoTpeOuTh AJif 9TOH mEeNH MArHUTHYI0 CTPEIRY, HIH CHIY
COTHEYHHX JIy4ell, COCPEJOTOYEHHEX ¢ MOMOMBI0 MBOAKOBHIYKJOrO CTEKJIA.
Hampasrit pas, Korga AApo ¢ OYMKO# MOBOPAYMBAETCA, MANEHBKOE H APKOE
naobpaxenne COTHIA MEHSET CBOE OTHOCHTEIHHOE WMOJOKEHHE B AAPE, ITO
MoKeT BO30y:RAATh pacIIHpeHHe Trasa, jAaBleHHe, DIEKTPHIECKUH TOK H JBH-
MEeHHe MacCH, BOCCTAHOBIAIOMElH OmpefeleHHOEe HAampaBlIeHHe NYMKH, OpH
KOTOPOM CBETJIOe NATHO HIajaeT B HelTpalpHOE, TAK CKa3aTh, HEYYBCTBHU-
TeJIpHOE MEeCTO0 MeXaHH3Ma.
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ABTOMaTHIECKH MOJBHIaeMBIX MacC HOJIKHO OHITH JBE.

OcHOBOIO fiIA peryinsaTopa HAaNpaBIeHHA AfpPa TaKMKe MOMKeT CIY/KHTEL
me6oabINas KaMepa ¢ AByMA GHCTPO BpPAIAIOIUMHUCA B PasHHX ILIOCKOCTAX
kpyramu. Hamepa mpHBemeHa Tak, 4TO MOJOKeHHE HJIH, TOUHee, HampasJe-
HEe ee He 3aBHCHT OT HampasJeHumd mymrku. Horga mymka moBopaduuBaeTcs,
KaMepa B CHIy HHePIHH, IpeHeGperad TpPeHHeM, COXpaHAeT IpexHee abco-
JTIOTHOE HANpaBlIeHHe (OTHOCHTENIBHO BBeB3J[); 9TO CBOMCTBO I POABIAETCSH
B BEICIIEH CTENEHH IPH OBICTPOM BpAIEHHH KaMEPHHX [HCKOB.

[Ipunennennsie kK KaMepe TOHKHE IPY/KUHKH, IIPH TOBOPAIHBAHUM IyIIKH,
MeHAWT B HeHl CBOe OTHOCHTENBHOE IIOJOKEHHE, 9TO MOMKET CIYIRHUTH MPHIH-
HOI0 BO3HHKHOBEHHs TOKA M TEPEeABIIKEHHA PerylIHpPyHIMIX Macc.

Haxonen, mopopainBaHme KOHIa pacTpy0a TaKike MOKET CIYIKHTB Cpej—
CTBOM COXpaHEHHs ONPeeIeHHOr0 HampaBieHHs cHapsamalfl,

NPEUMYIECTBA PARETBI

5. Ilpempae weM m3marath TEOPUIO PAKETH IIH DOXOGHOTO el pEaKTHBHOIG
opuGopa, IOOKTAIOCH B3aHHTEPECOBATH WHTATENA IPEHMYINECTBAMH pPaKeTh:
mepex UYMKOH ¢ ee SIpoM.

a) Anmapar Hall, CpPaBHHTENBHO C PHIAHTCKOH NyIIKOH, JErokK, Kak.
IepHImKOo; b) OH OTHOCHTENIBHO [EMEB H CPABHHTEIBHO JETHO OCYIIECTBHM;:
¢) HaBleHHEe B3DHIBYATHX BEMIECTB, OyAYYH JOBONHHO pPaBHOMEPHEM, BEI3H-
BaeT pPaBHOMEDPHO-YCKODAWIIEECHA [BHKEHHE paKeTH, KOTOpOe pasBHBACT
OTHOCHUTEIBHYI0 THMKECTh; BEIHYMHOI0 3TOM BPEMEHHON TAIKECTH MBEl MOKEM
YOpaBIATH IO KelaHHiO, T. e. Peryilupyd CHJIY B3pHBa, MEl B COCTOAHHH
crenaTh €e IMPOM3BONBHO Maj0 HIH MHOTO TPEeBHINAmel OGHKHOBEHHYIC-
3eMHYI0 TAMKEeCTh. ECIA NnpeimomoKuM, A OPOCTOTH, YTO CHIA B3PHBA,
OOHEMHOI'Y YMeHbIIAfch, HPOINOPNUOHANBbHA Macce CHapAga, CIOMEHHOIl
¢ Maccol OCTABIINXCA HEB3OPBAHHEIMHM B3DPHIBYATHIX BEIECTB, TO YCKOpEHHE-
CHapAma, a CIeJoBATeNbHO, H BEJWYHHA OTHOCHTEIBHOH TA)KeCTH OYyAyT-
mocrosEEN. Wrtar, B pakere MOryT GesomacHO, B OTHOIMEHHH KaKymeHcs:.
TAMKECTH, OTIPABUTHCA HE TOJBKO H3MEpPHTENbHEE TPUGOpPH, HO U IIOAM,.
TOTJj]a KaK B OYWEYHOM fjpe, JaKe IMPH OTPOMHOI, HEOHBATON WIyMKe, Be-
auauHol0 ¢ Oammro  Jiidens, OTHOCHTEIbHAS THKECTh YBEAHIHBAETCSE:
B 1001 pas(m,

d) Eme He Manoe HpeHMYIIeCTBO p a K € T BI: CKOPOCTH €€ BO3PacTaer-
B jKeNaeMOil MPOTPeccMH W B JKeJIaeMOM HampaBJeHHH; OHA MOKeT OBITH IO--
CTOSHHOH U MOMKET PAaBHOMEPHO yMEHLIIATHCH, ITO JACT BO3MOMKHOCTE O e 3-
OMacHOTrO COIyCKa Ha ODIaHeTYy. Bece neno B xopomeM peryis--
rope BspeiBamma. e) [Ipum mavame mogmaTtha, moka arMocdepa rycra m cOmpo-
THBJIEHHE BOBAYXa HPH OOXBINOH CKOPOCTH OTPOMHO, paKeTa JBHIaeTCA CPaB--
HUTENBHO He OBICTPO I TOTOMY MAJO TEPAET OT COMPOTHBIEHHA CPeAH M Majo:
HarpeBaeTcs.

142



CropocTs pakKeTH, eCTeCTBEHHEIM 006pa3oM, IHWIIb MEIJEHHO BO3DPACTaerT;
HO 3aTeM, IO Mepe MOJZHATHUA B BEICOTY U paspeKeHHs aTMOCQepH, OHa MOKeT
HCKYCCTBEHHD BO3pacTaTh OHICTpee; HaKOHeI, B 0e3BOBJYIIHOM IPOCTPaRCTBE
aTa GHICTPOTA BO3pACTAHHA MOKeT GHITH eme yCHiaeHa. TaKEM myTeM ML mO-
TPATEM ¢minimum» paGoTH Ha IPeOOJeHNEe CONPOTHBIECHHSA BO3IyXa.

PAKETA B CPEJIE, CBOBOJJHOH OT T/KECTH H ATMOC®EPBI

6. Cmagara paccMOTpPHM JieiiCTBEE B3PHBA B Cpefie, CBOGOMHOI OT TAMKECTH
H OKpy’Kalomeil MaTepHu, T. . aTMochepsl. OTHOCHTeIBHO IOCIe{HEl ME GepeM-
Cf TOJMBKO pa3o0paTh ee CONMPOTHBJIEHNE NBUKEHNI0 CHAPA/A, HO He ABIKEHHIO
BHIPHIBAIOINWXCA CTpeMHTENbHO mapoB. Buamanme atmocdepkl Ha B3DPHB He
COBCEM SICHO! C OFHOIl CTOPOHEI, OHO GIATOMPHATHO, MOTOMY TTO BEIPEIBAXO-
mpecd BemecTBa HMEIT B OKPYKAOMEH MaTepHAalbHOH Cpefie HeKOTOPYIo
OIOpy, KOTODYI0 OHH, OpPH CBOEM [BIVKEHHH, YBIEKAl0OT H TaKEM 0GpasoM
crocoGCTBYIOT YBEJANIEHHI0 CKOPOCTH PaKeTH; HO, ¢ APYIOi CTODOHEI, Ta Ke
atMocepa cBoeil IIOTHOCTHI0O H YIPYrOCTHIO MEMIAeT PACIIHPEHHI0 TIa30B
majiee M3BECTHOrO Ipefiela, OTIEr0 B3PEIBUATEIE BEI[ECTBA HE HPHOGDETAIT
TOH CKOPOCTH, KOTOPYI0 OHH MOIJH OH mpuoGpecTH, B3PHBasACh B IyCTOTe.
IT0 mochenHee BIMAHHE HeOIArONpHATHO, HOTOMY 9T0 IpHpamjeHne CKOPOCTH
paxeTsl IPONOPIUMOHAJBHO CKOPOCTH OTOGpachiBaeMHIX IHPOMYKTOB B3PHIBA.

7. Maccy cmapsma co BCeM COAep:KHMBEIM, KpOMe 3amaca B3DHBYATHX
BemecTB, 0003HauuM uepes M,; momHyo Maccy mnociegaux — gepes M,;
HaKOHel, MEPEMEHHYI0 MacCy B3PHIBYATHX BeIECTB, OCTABIIHXCH HEB30PBAaH-
HEIMH B CHApAJe B TaHHHI MOMEHT,— depes M.

Taxkum o0pasoM, IIOJIHAA Macca paKeTsl OIpU Hadale B3pHEBa Oymer paBHa
M, + M,; cnycTa ;Ke HEKOTOpOe BpPeMA OHA BHIPABUTCA IEPEMEHHOK BeJH-
guuo0 M, -+ M; makomen, m0 OKOHYAHHH B3PHBAHHA — mocrogEEON M;.

Yrofnr pakeTa IONyIHIAa HAHGOIBINYX CKOPOCTH, HEOOXOMHUMO, UTOOH
oTOpacsBaHe TPOAYKTOB B3PHBA COBEPIIATOCH B OfHOM HAIpPaBIEHHH OTHO-
CHTENBHO 3Be3fl. A g 9TOr0 HYMKHO, YTOOH paKeTa He BPamadach; a ITOGHI
OHA He Bpalallach, Hajlo 9TO0H PABHOAEMCTBYIOI(AA B3PHBAIMUX CHI, OPO-
XOfAMAA 9epe3 NeHTP UX JaBIeHH#A, IPOXOJHNIA B TO jKe BpeMA H uepes IeHTp
AHEPOHH BCeil COBOKYIMHOCTH JIeTAIHUX Macce.

Bonpoc, Kax TOro JOCTUTHYTH Ha IPaKTHKe, MH yiKe clerka paszo0paunn.

Wrax, npepnosaras Takoe HAMBHTOMHEmee 0TOPACEIBAHHE Ta30B B OJHOM
HalpaBieHNH, NOJYyIHM clegyomee AudPepeHnHaTbHOE YpaBHEHHe Ha
OCHOBAHHM B3aKOHA O IOCTOAHCTBE KOJWYECTBA [BHMKEHHA:

dV (My+ M) =V.dM. (8)

9. 3necs dM ecth 6eCKOHEYHO Malblii 0TGPOC B3PHIBYATOrO BEINECTBA,
BHIDHIBAIOIIEr0CA M3 IYyIMEIHOTO pac’rpyﬁa ¢ DOCTOAHHOI0 OTHOCHTEJBHO pa-
KeTH CKopocteio V.
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10. 51 xouy crasaTh, 9TO OTHOCHTeXbHaA CKOpocTs (V) BHpHBaBOmMUXCA
27IeMeHTOB, IIPH OJMHAKOBEIX yCIOBMAX B3DHBA, OfHA M Ta ke BO BCE BpeMA
B3DHIBAHUA — HA OCHOBAHHH 3aKOHA OTHOCHTEIBLHHIX BHWeHMil; dV ecTh
npupamenne ckopoctu (V) mBUsKeHHA paKeTh BMECTe ¢ OCTABIIMMUCHA HETPO-
HYTHIMH B3DHBYATEHIMH MaTepHajdaMi; IpupamenHue s1o (dV) cosepmaercs,
fnarogapsa orOpaceiBaEMi0 aaemenTa dM co ckopocteio V,. Omnpenenenuem
mocaemHEHl MBI 3alfiMeMCH B CBOEM MecTe.

11. Paspensaa nepeMeHHbIe BeTMIMHH B ypaBHeHHH (8) W HHTerpHpys,
LOTYTHM:

1 dM

7o\ = =\ + 6 (42
HIn

Vil:__]n(M1+M)+c. (13)

Tyr C ects mocrosmuoe. Horga M = M,, T. e. no BapuBamna, V = 0;
Ha 3TOM OCHOBaHHH Haiijem:

C =In (M, + M,); * (14)
€TaJ0 OHTH, . e
_ 1+ M2 :
7= (%) (15)

3Hakm obeux wacTeil ypaBHeHHs [6yAyT] o6paTHBIE, HOTOMY YTO CKOPOCTH
V u V, OpoTHBOMONOMKHEL @O HaNpaBIEHHIO.

HamGonpmas cKOpOCTh cHapafa moayuurcs, Korma M =0, r.e. xorma
Bech samac /M, B3OpBaH; TOrja IOJYYHM, IOJAras B NPEIHIYIMEM ypaBHE-
HIE M = 0:

7o =1n(1+32) . (16)

17. Orcloma ME BHEEM, 4T0 cKopocth (V) cHapama BoapacTaeT Heorpa-
HUYEHHO ¢ Bo3pacramHeM Koamaectsa (/M,) B3pHBYATEIX BemecTs. JHAUYUT,
3amacasachb PasHbBIMH HOJHYeCTBAMH HX, HpH Pas3mbX nyTremecTBMAX, MBI OG-
Iy49HM caMHe pasHooOpa3HBe OKOHUaTelIbHEEe cKopocTH. U3 ypasmemua (16)
TaKe BHIHO, 9TO CKOPOCTh DPAaKeTH, MO H3PacXOJOBAHHH OIPEIeIeHHOro
3amaca B3PHBIATOrO BEMECTBA, He B3aBHCHT OT OBICTPOTH WJIH HEpaBHOMEp-
HOCTH B3PHIBAHMA, JHUIIb OH YacTHNOE OTOpPacHBAEMOr0 MaTepHala JBHIANHCH
€ OfiHOIl H TOI ke cKopocThio (V) OTHOCHTENBHO AMpA. '

Opnako ¢ yseamuaenumem samaca (M) cwopocts (V) pakerst Bospacraer
BCce MefJeHHee M MeJjleHHee, XOoTA H OesrpaHmgHO. IIpuHGrusHTeNIRHO OHA
BO3pacTaeT, KaK JorapupM OT yBeIHUIEeHHA KOJHIEeCTBA B3PHIBUYATHIX 3aIacoB

* In ecTs HaTypalbHHI Jorapudm.
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(M,) (ectm M, Bemnkxo B cpaHeHuH ¢ M,, T. e. Macca B3PHIBUATHX BEI[ECTB
B HECKOJBKO pa3 GoJbIme Macchl CHapsAfa).

18. JlanspHeiimue BHYUCIEHAS OyIyT HHETePeCcHH, KOTAa MBl ompegenum Vy,
T. €. OTHOCHTEJILHYI0 ¥ OKOHYATEILHYI0 CKOPOCTH B30DBAHHOTO 3JIeMEHTA.

Tax Kak ra3 HJIH Iap, OPHU OCTABIEHWH NYIIEIHOr0 pacTpy6a, BecbMa
paspesKaeTcs n OXJIaKiaeTcA (IPH JOCTaTOTHOI AauHe TPyGHI), Hase oGpamaer-
¢cA B TBEPHOE COCTOSHHE — B IHJb, KOTOpas MUUTCA C CTPAMHOI OHICTPO-
TOf[,— TO MOKHO IIPHHATH, 9TO BCHA 9HEepruAa I‘OpeHHﬂ HIH XHMHAYEeCHOr0 coeqn-
HeHUs, IPH B3PHBAHUH, o0pamaeTcs B JBHKeHHE IPOAYKTOB TOPeHHs, HIH
B KHHETHUECKYyI0 aHepruio. B camom pmele, mpemcraBHM cefe OmpefeleHHOe
KOJIMYECTBO rasa, PAacHUPAKIMEroca B mycrore, 0ea BCAKUX NpuGOPOB: OH
6yner BO BCe CTOPOHEI DACIIHPATHECA U BCAEACTBHE 3TOI0 OXJIa:KEATBCA IO
Tex 1op, DOKa He MPEeBPATHTCA B KAIJIH KHUJKOCTH, MIH B TyMaH.

Tyman 3ToT ofpamaercas B KDHCTANINKH, HO y:Ke He OT pacIIHMpeHHA,
a OT HCIApeHHA W IYIeHCHYCKAHHA B MHPOBOE HPOCTPAHCTBO.

Pacmmupsasck, ra3 BHIEIHT BCIO CBOI0 ABHYI0 M OTIACTH CKPHITYI0 9HEPTHIO,
KOTOpasA NPEBPATHICA B KOHIE KOHIOB B GHICTpOe JBM/KEHHe KPHCTANIHKOB,
HampaBJeHHOE BO BCE CTOPOHH, TaK KaK rasd pacIHPAICA CBOGOJQHO BO.BCe
CTOPOHHL.

Ecin sxe ero 3acTaBUTh PACIIHPATBCA B peaepsyape ¢ TpyGoit, To TpyGa
HANpAaBHT JBHKEHHE Ta30BHIX MOJEKYI IO OIpPefeTeHHOMY HaImpaBlIeHHo,
geM MHL M TOJB3yeMCA JUIf HAMWX [eseil, T. e. [JIA JBUMKEHUA DPaKeTHL.

Hax Gynro sHeprusa JBHKEHHA MOJEKYJ IpPEBpamiaeTcd B KHHETHYIECKOe
JBIKEHMe [0 TeX mOp, NOKa BEINecTBO COXpaHdgeT TraszoofpasHoe HJIM Hapo-
oGpaanoe cocrosuue. Ho aT0 He coBcem Tak. JeficTBHTEeNLHO, 9aCTh BeNmIeCTBA
MOKeT OOpaTHThCA B KHJKOE COCTOAHHE; HO IIPH DTOM BHIIENAETCA IHEPIHsA
(ckpuTas TemmoTa HapooGpasoBaHHA), KOTOpaA IIepefaeTcsa OCTaBmIelics
mapooGpasHOil YacTH MaTepHH M 3aMe[IHT Ha HEKOTOpoe BpeMA Iepexon
ee B yruaKoe cocrognue. Ilomo6HOEe ABIEHNe MBI BHAHM B DapOBOM IILIHHIDE,
xorga map paGoTaer cOGCTBEHHBIM PacIIHpeHIeM, BEIXO] #ke H3 ITapOBOro KOTaa
B mmimEAp 3amepr. Torxa, mpu Kakoii Gkl Temmepatype He GBI map, 9acTh
ero oGpamiaeTca B TyMaH, T. €. JKHJKOe COCTOSIHHE, APyTad ke 4acTh HpoO-
JI0JI3KaeT COXPAHATh mapooGpasHoe COCTOSHHE M paboTaTh, BAHMCTBYS CKPEI-
TYI0 TemIOTY CIyCTHBIIMXCA B KHAKOCTH mapos (8l

Wrax, sHeprHa MOIEKyJApHaA OymeT mnpeBpamaThcad B KHHETHIECKYIO,
mo KpaiiHeit Mepe, m0 cocTOAHHA Kuakoro. Horma Bca Macca oGpaTmTes
B KaIl¥, NMpeBpaleHHe B KHHETHIECKYI0 DHEPTHI0 IIOYTH NPHOCTAHOBHTCH,
MOTOMY, 4TO Taph! JKUIKAX U TBEPAEIX TeJ, IPH HH3KOH TeMIepaTrype, HMEIOT
wepecuyp HE3HAYUTEIbHYKH YIOPYrOCTh H HCIOIL30BAHHE HX Ha IPAKTHKE
3aTPYNHUTENbHO, TAK KaK moTpedyeT OrpOMHEIX TpyOG.

Opuaxo |9 mexoTopas He3HAUHTENbHAS YacTh YKa3aHHON HaMH SHEDPIHH
mpomagjer g Hac, T. €. He IPeBPATHTCA B KHHETHIECKYI0 oHepTrHio, Giarogaps
TpeHmio 0 TPy6y ¥ Jy9YeHCIyCKAHUIO TEIIOTH HATPETHMH ee yacTamMu. Bupouen,
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tpy6ba m3 kpacHoii Memu[® MomerT OHTH OKpy:KeHa KOMKYXOM, B KOTOPOM
LUPKYJIUPYyeT Kakoii-HHOYAb KUAKRHI MeTall; OH IepefacT Kap BeChMa Ha-
rpeToit 9acTH OJHOTO KOHIA TPYOH APYroil ee wacTm, OXTAKIEHHOH BCJIEI-
cTBUE CHJIBHOTO pa3peskeHna mapos. Takum oGpasoM M 9ra moTeps, OT Jyde-
HCNYyCHaHuA | TEMJIOIMPOBOAHOCTH, MOKET GHTB YTHJIH3HPOBaHA HIIH clieJaHa
O4YeHb HE3HAYNTeNbHOI. BBUIY KpaTKOBPEMEHHOCTH B3PHIBAHWA, IPONOIKAI0-
Ieroca B KpailHUX CIy4asXx OT 2 M0 O MHHYT, HOTepPA OT JYy4eHCOYCKAaHHUA W
fe3 BCAKNX MPUCIOCOOJEHNIT HeRHATNTENbHA; NUPKYIANUA e METalIHIeCKOR
JHUIKOCTH B KOMYyXe, OKpyMalomeM TpyOH, HeoOxoxuma 4 JpPYTOil Ienu:
VIA mMOAfep:KaHHA TPpyO IpH ONHOHW W TOH ke HEBEICOKOH TeMmmeparype, T. €.
oI coxpaHeHmsa Kpemoctn TpyOsl. HecmoTpsa ma 5T0, BOBMOKHO, 9TO YacTh
ee Oymer pacrmiaBleHa, OKHCJIeHA W yHeceHa BMeCTe ¢ rasaMH W IapaMm.
Moser GHITH, [aIA W30eKAHNA 9TOTO BHYTPEHHIOI TaCTh TPYOH GYMyT BREIKIAMIBI-
BATh KaHHM—HHﬁy,ﬂB 0CcOOEHHBIM OI‘HBYHOI]HBIM MaTEpH&JIOM, YI‘JIGPOI[OM,
uspectbio (Ca0) "™ mrm gem-auGyab HHEIM. X OTA 9acTh yIepojfa NPH 3TOM I
CrOpPHT, HO KPEIOCTh MeTAJJIMIeCKOil NYMKH, MaJo HArperoi, IOCTpajaTh
OT 9TOTO HE MOJKET.

I'asoo06pasHEil e NPOLYKT roOpeHud yriepojia — yINIEKHCI0Ta — TOJBKO
yeunur mofgusaTre pakersi. Mosxer OviTh, ymorpeGieH Gymer POA THTEIBHOTO
MaTepuala — KaKag-HHOYAb CMeCh BemecTB. Bo BCAKOM cliydae He s pemry
9TOT BOIPOC, KAK H MHOKECTBO JPYTHX, OTHOCAIUXCA K HAIDHM PEaKTHBHBIM
npudopam.

Bo mHOrMx ciydaax A OpHHYK[eH JHUIOb TrafaTh HIH NIPEINoNaraTk.
fl BucKoABKO He OOMAHBIBAIOCH U OTAMIHO 3HAI0, YTO HE TOJHKO HE peman
BOIpoOca BO BCell mOJIHOTE, HO 4TO ocraerca mopaGorare mHamy mmMm B 100 pas
Goabme, yem A nopaGoran. Moa nexs BozGyAHTE K HeMy HHTepec, yKasaB Ha
BEJIHMKOE 3HAYEHNE ero B OyAymmeM M Ha BO3MOKHOCTb €TI0 DEINeHHH...

Jia yMeHbIIEHHA NPOTAMKEHNHA, 3aHUMaeMOro TpybamMu, OpH TOR ke [iH-
HE ¥MX, MOKHO 3aBUBATh MX KOJbIAMH MJH 3MEEBHKOM, OKDYHKEHHEIM, AJIA
COXpaHEeHHA YMEpeHHOH H paBHOMEDHOH TeMIepaTypH, XOPOIIO IPOBOAAME
TemJI0 W GHICTPO. MEPKYyIUpyomelt munarocTsio 121,

B macroamee Bpemsa o0pameHne BOJOPOa W RHCIOPOfa B KHJKOCTH HE
nmpejcTaBiAeT ocoGeHHEX 3aTpynennii [13], Hunkoern atH JOMKHEEL GHITH pas-
nenensr meperopoakoii. TemmepaTypa UX BecbMa HH3KAs; MOTOMY HMH IT0JIE3-
HO OKPY’KaTh WM KONKYXH ¢ NUPKYIAPYONHM METAJIOM, IJIH HENOCPe/ICTBEH-
HO caMile mymgm 141,

OnuT moxaer, Kak cmexarb ayame. Ho B mocaenmem ciayuae piag Tpyod
Me[b yiKe He TOIUTCA, MOTOMY 9T0 OHA IPH 0YeHb HU3KOI TeMIepaType Jelaer-
cA XPYUKOI H, BEPOATHO, TEPSAET CBOI0 BA3KOCTH 1%, Herorophie ke MeTamlIbl,
HanpoTHB, nelalTCA Kpende OT OXJIaKJeHHA; BOT TAKHE-TO METAJJbl H HYHO
TOT[a yuoTpeOuTh, HanpuMep :kedeso. He moMHI0O X0pomo, HO KaKHe-TO OIBITH
HAaJ[ CONPOTHBIEHUEM, KarKeTCsA, Kelleza B JKUJKOM BO3[yXe yKaaald, 9TO BA3-
KOCTh €ro mpH 3TOH HUBKOH TeMuepaType yBeIHIHBAETCA TYTh JII HE B JECATKH
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pas. 3a IOCTOBEPHOCTH He PYTaloch, HO OMBITH 9TH, B MPHMEHOHHH K HalleMy
Ieny, 3aciy:kuBaioT ray6odaiimero sumManma. (Ilowemy Gbl He OXIaskgaTh
TaKUM 00pasoM M OOHKHOBEHHBEIE NYNIKH, NpPeKIe 9e€M H23 HHX CTPeIATH,
BeJb KUJKHI BO3JyX Temeph Takad OOKHKHOBEHHAd Bemb).

Mupkuit Kucoopox m Taroil ke BOJOPOJ, BEIKAYHBAEMEIe U3 CBOHX peaep-
ByapoB, B M3BECTHOM OTHOIIEHHH, B y3KO€ HA9al0 TPYOH H COENHHAACH TYT
TMOHEMHOTY, MOTYT HaTh IPeKpAcHBIE B3pHpBUaTHii MaTepmal. Ilomywaemsrit
IMpH XHMHYECKOM COeHHEHHH O3THX KHJKOCTell BomgaHONl map, mpH CTpalmHO
BEICOKOI1 TeMueparype, Oymer paclIupAThCA, MOIBUTaACh K KOHIY, HIH YCTHIO,
TPYOHI 10 TeX mOp, MOKa He OXJAaJUTCA [0 TOrO, YTO 0OPATUTCA B KHIKOCTD,
HeCyllylocd B BHJe TOHIalllero TyMaHa IO HanpaBIeHHIO JIHHHE TPYObI, K ee
BExoAy (pacTpyly).

Bopopon u KHCIOpOA B KHIKOM BHe, IpeMae YeM IMOMacTh B IMYINKY,
OpOAYT MO 0CODOMY KOMYXY, BHOJb €€ IOBEPXHOCTH, OXJagAT ee, CaMH
HAarpelTCa W TOPZa y:Ke MOmajaloT B IYMIKY M B3pPHIBAIOTCA; TaKHM 00pasoM,
9HePTHA Temlla, YXOJAMeEro IMyTeM TeIJONPOBOAHOCTA M JYYeHCIYCKAHUA H3
OymKH, ONATH B Hee BO3BPAm{aeTca, 4TOOH OODATHTHCS B DHEPTHI0 IOCTY-
NaTelIbHOrO [BIGKeHHA Iapa HWIH TyMaHa.

19. Bopmopox u xucimopom B razoo6pasHOM COCTOAHMH, COEIHHAACH g
o0pazoBaHHA OJHOIO KUIOrpaMma BOAH, passuBaior 3825 xanopmit. Ilop
CJIOBOM ¢KaJJOpHA» MBI TYT IID,E[]J&E.}’MGB&BM HOJHYECTBO TeINJOTHI, HOTpeﬁHOG
nna Harpesamna Ha 1° Iledncmsa ogHOro KmiorpaMma BOJEL.

HomamgecrBo aro (3825) y mac Gymer HEMHOro MeHbINe, pa3 KHCIODON W
BOZIOPOJI HAXOMATCA B IKUJIKOM COCTOSHMM, a HE B razoo0pasHOM, K KaKOBOMY
OTHOCHTCA JaHHOE HaMM YHCJIO0 Kaldopuit. B camom fene, sKUIKOCTH, BO-TIEPBHIX,
Ha/I0 HarpeTh, BO-BTOPHIX, 00paTUTh B rasooc0pasHoe COCTOAHHE, Ha 4TO pac-
XOAyeTca HEROTOpas dHePTHA. BBUIY He3HAYHTEAbHON BEeTHYHHEl BTOH dHEp-
THH CpPaBHHTEIBHO C DHeprHeili XHMHYECKOH, MBI OCTaBHM Halle YHCIO Oe3
yMaJleHnA.

[TpranMas MexaHUYECKHH 9KBHBAIEHT TEIUTOTH B 424 Kumorpammomerpa 161,
HaiigeM, 9ro 3825 kaxopmii coorBercTBylor pabore B 1 621 800 kmmorpammo-
MeTpOB; 3TOT0 JOCTATOYHO AJNA NHOAHATHS NPOAYKTOB B3DPHBA, T. €. OJHOIO
gUIOrpaMmMa BemecTBa Ha BeCOTY 1622 KM OT mOBEPXHOCTH 3€MHOTO mIapa,
fpefnoNaras CHIy TAMKeCTH MOCTOAHHOH. JTa pabOTH, NpPEBpPAINEHHAA B JIBH-
JKeHHe, COOTBETCTBYeT paboTe OMHOTO KHIOTpAMMa MAacChl, ABIIKYMEHCH co
cropocTrio 5700 M B 1 ceryumy. fl He 3HA¥0 HE OFHON IPYINEL T, KOTOPHIE 1P
CBOEM XMMHIECKOM COeMHEHHH BBIAENANN OB, Ha €JHHUIY MacCHl I0JyIeHHOTO
IpoAyKTa, TaKoe OTPOMHOe Koamdecrso sHepruu. Hpome Toro, HeroTophie
JApYyTHe BeImecTBa, COEQUHAACH, He 00pasywT JETYYHX NPOAYKTOB, 9TO I
HaC COBCeM He TOJHTCA.

Tax, kpemuuii, cropas B kucaopoge (Si + O, = Si0,), BreaAsET OrpOMHOR
KOJNHYecTBO Temiaa, mmenao 3654 Kamopuii Ha eJUHANY MacChH NOJYYEHHOTO
npoxykTa (Si0,;), HO, K cOKaleHHIO, O0Pa3yIOTCA TPYAHOJETydYHE Tela.
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[Ipunas mugruil KUCIOPOX W BOJOPON, 3a MarepHat, Hamboldee MPATOMHBIL
AN B3DPHIBAHUA, A [Jal 9HCIO JUIA BHPaKeHHS WX B3aHMHON XUMHYeCKOH
SHEPIHH, HPUXO[Amelics Ha eNUHHNY Macch moxydeHHoro mpoaykra (Hy0),
HECKOJBKO (0JbINee HCTHHHOTO, TAK KaK BEIIeCTBa, COEAUHAIOIMECH B PaKeTe,
JOJKHB HaXOQUTHCA B KHJAKOM, a He B razoo0pasHOM COCTOSHMH W, KpoMe
TOro, IPH OY€Hb HU3KOH TeMmepaType.

CunTao He THIIHHM TyT yTeMUTh YUTATENA, YTO He TOAHKO Ha BTy DHEPTHIO
(3825 kau.), HO H Ha HeCpaBHEHHO GOJBIIYI0 MBI MOKEM HaJeAThCA B Oymy-
meM, KOIjja, MOKeT OhITh, HafyT BO3MOKHEIM OCYIIECTBHTh HAIIM HeZOBOIb-
HO paspaboTamHEe eme Mbicam., B camom pmeme, paccMaTpHBag KOIHIECTBO
SHEPTHH, IOJyJaeMoe OT XWUMHYEeCKHX NpPOIECCOB PasHOOOPasHHX BemECTB,
BaMeuaeM B o0meM, He (0e3 MCKIIYEHHH, KOHEYHO, 9TO KOJHYECTBO DHEPTUH,
OpUXofAmelica Ha eJUHUNY MAcCHl IPOAYKTOB COeJHHEHHS, 3aBHCHT OT aTOM-
HEIX BecOB (B OOJBIIMHCTBE CIY9YaeB) COEAMHAONHMXCA HPOCTHX TeJd: deM
MeHBINEe aTOMHBIE Beca Ted, TeM 0ojee BHENAETCA OPH COeUHEHHN HX TEILIa.
Tax, npu o6pasosammu ceprmcroro rasa (SO,) obpasyerca Tompko 1250 ka-
Jopmit, a npu obpaszoBamuu oxmcu Megu (CuQO) — romsxo 546 wamopmii;
MEIY TeM Kak yroas, mpu obGpasosanuu yraexmciaots (CO,), BHEenser Ha
equauny ee macch 2204 ramopuu. Bomopox ¢ KucToponom, Kak MEl BHIENH,
peiienmior eme Goabme (3825). Ilna omeHKH BTHX MAHHEX, B IPHMEHEHUH
K BEHICKA3aHHOW MHOI0 Hjee, HAIOMHIO TyT BeJIWYHHY aTOMHHX BeCOB IIPHBO-
AMMEIX 3IeMeHTOB: Bojopon — 1; xmeaopox — 16; yraepox — 12; cepa — 32;
Kpemumii — 28; megp — 63,

Honegno, MOXHO DPHBECTH W MHOTO HCRJIKNYEBHH H3 9TOTO NpaBmiIa, HO
B 00meM OHO cIpaBefImBO. JlefcTBATENBHO, €CIH MH BOOOpasHM pHAJ| TOUeK,
abcouCcCH KOTOPHIX BEIDAKAIOT CyMMy (WIH OPOHBBENEHHE) aTOMHEIX BECOB
COCUHAIOMUXCA MPOCTHX TEJN, a OPIMHATH COOTBETCTBYIOINYK SHEPIHI0 XH-
MHYECKOTO COEJUHEHHSA, TO, UIPOBEIA 4epe3 TOUKH (MO0 BO3MOKHOCTH OIIEe
K HEM) OJIABHYI KPHUBYI0, YBHIWM HENPEPHBHOE YMEHbIIEHHE OPAHHAT MO Me-
pe yBeamdeHHs abcmmec, 9eM W JIOKa3hlBaeTcA Haml B3TJAL.

IloaToMy, ecaum Korga-HEOyAb TaK Ha3hBaeMEIe IPOCTHE TeJa OKAKYTCA
CJOHBIMH B HX PasloKaT Ha HOBLIE 3JEMEHTH, TO aTOMHBIE Beca IOCIeqHIX
JIOMKHEl GEITH MEHBIIE M3BECTHEIX HAM HPOCTHX Teld. HOBOOTKpHITHE B3iIe-
MEHTH, IO NPEeJHYINeMy, MOMKHE BEIEIATH OPH CBOEM COeAUHEHHH HECpaB-
HeHno 60JIbIIEe KOJIMYECTBO DHEPTHH, 4eM Tela, CYHUTAeMEe Telepb YCIOBHO
IPOCTHIMH M HMeIHe CPaBHHTeNbHO 0OJBINOi aTOMHEHI Bec.

O wmomax, WM moJaTOMax, MAaBHO YK€ BHICKA3HBAJHCH H IaKe AyMalorT,
9TO YCJOBHEIE BJIeMEHTH paslaraloTcd Ha BTH HOHH IOJ| BIHSHHEM COTHEU-
goro cseral'?],

Camoe cymecTBoBaHme 3QHpa ¢ ero moyTu GecupeelbHOK YIPYTOCTHI0 H
IPOMAJIHOI0 CKOPOCTHIO €r0 aTOMOB YKashiBaeT Ha GecrmpefelbHO MaJiblil aToM-
HEIH Bec 3THX aTOMOB M (ecHpeielbHYI0 SHEPIHI0 B CIyIae HX XHMHYECKOrO
COeUHEHHUA.
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20. Kax 61 To HE GBLIO, HO HOKa aas V; (em. 15, 16 m 19) Mu He MoxeM
npuHATh Gonee D700 M B 1 cexynny. Ho co BpemeneM, KTo 3HaeT, MoxeT OHITH
5TO YHCI0 YBEJWIHTCHS B HECKOJIBKO pas.

IMpuaumas 5700 M [B cex.], momenm mo dopmyne (16) BHIUCIHTE He TOABKO

. V . :
OTHOMEHNE CKOPOCTell 57—, HO I a0COMIOTHY10 BeTHIMHY OKOHYATeIbHOU (Hau;
1

. M
Goapmeit) ckopocr: (V) cHapsAja B 3aBHCHMOCTH OT OTHOIIEHHS Hﬂ?i .

21. s dopmyasr (16) BumnO, 9TO Macca paKeThl CO BCEMH ITacCayKMpaMm
u BceMmn anmapartaMu (M,) Moiker GHITH NPOHBBOJBHO BETHKa, B ckopocTh (V)
CHApANa OT 3TOT0 HUCKOJBKO HE NOTEepseT, JUMb OB 3amac B3PHBYATHIX Be-
mecTB (M) BOBpacTas mpPONOPOHOHANBHO BO3pacTaHmio Macchl (M) pakeTs.
Wrakx, BCEeBOSMOMKHON BEIMYMHEI CHAPAME, ¢ JIOOHM YHCIOM IyTEUIECTBEH-
HHKOB, MOTYT OpPHOOpeTaTh CKOPOCTH jKelaeMoii BeamguHE. Brnpogem, Boapa-
CTaHHe CKOPOCTH DaKeTH COIPOBOMKIAETCH, KaK MH BHIeIN, HeCDaBHEHHO
ObicTpeiimuM Bo3pacrammem Macchl (M,) BapeiBuarex BemecTs. Ilosromy Ha-
CKOJNBKO JETKO M BO3MOKHO YBeJIHIEeHHEe MacCH NOJHEMAKINeroca B HeGecHoe
OpPOCTPAHCTBO CHAPAMA, HACTOIHKO 3ATPYAHATEIBHO YBEINIEHAE er0 CKOPOCTH.

22. W3 ypaeuenus (16) momyumm caegyiomyio Tabrumy:

M 14 CeKyHIHAA M 14 CeKYHIHAA
W T | e | | | e
0,1 0,095 543 7 2,079 11 800
0,2 0,182 1037 8 2,197 12 500
0,3 0,262 1493 9 2,303 13 100
0,4 0,336 1915 10 2,398 13 650
0,5 0,405 2 308 19 2,996 17 100
1 0,693 3920 20 3,044 17 330
2 1,008 6 260 30 3,434 19 560
3 1,386 7 880 50 3,932 22 400
4 1,609 9170 100 4,615 26 280
5 1,792 10100 193 5,268 30038
6 1,946 11 100 BeckoHeuno | Beckoueuxo | Beckomeuno

23. W3 mee ycmaTpuBaeM, 9T0 CKOPOCTH, IOJydaeMbe PeaKTHBHEIM IyTeM,
mamexo e Maiasl. Tax, npm macce B3phBUaTHX BemecTB B 193 pasa upespw-
matomeit Maccy (M,) cmapana [parersi], CKOpPOCTH ero, M0 OKOHYAHUH B3PHI-
BaHHA W W3PacXooBaHusa Bcero sanaca (M,) paBHa CKOPOCTH JBHKEHHS 3eMIH
Bokpyr Conmama. He mymaiite, 4To Takas rpoMajiHag Macca B3PHBYATOTO Ma-
Tepuana TpeGyer s CBOEr0 COXpPaHEHHA TPOMAJHOrO KOJHYECTBA KPEHKOro
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MaTepHala AJA COCY[O0B, COJieP:KANUX B3DHIBUATHE daeMeHTH. [leiicTBHTENB-
HO, BO/IOPOJ H KHCJIOPOJ, B KHJKOM BHJE TOJBKO TOra 0OGHADY/KHBAIOT BHICO-
Koe JaBlleHHe, KOTa COCYMH, COJep;Kalue HX, 3amepPTHl, T. €. KOIJa CaMbe
rasbl, BIHAHHEM OKpPY/KAOIMHX CPABHUTENLHO TEIIEX Tel, HarpeBalTcH.
Y Hac e 3TH O/RIKeHHBIe TashH JONMKHE HMETh CBOGOTHEHIE BHX0Z B TPyOy
(TOMHMO IOCTOSHHOTO NPHTOKA HX TyXa B KHJKOM BHJE), Te OHM, COEIH-
HAACH XUMWYecKH, BapeiBaior[cs]. HenpeprsHoe u GricTpoe TeueHme rasos,
COOTBETCTBYIOINEe MCIAPEHMIO JRUJKOCTEH, OXJakJaeT oTH IOCTeNHHE
a0 TOTO, 9TO0 OHH CBOMMH IapaMH He NPOH3BOAAT IMOYTH HHKAKOr0 JaBIeHUA
Ha OKpy:kalomue nx creHku. Vtak, 1m1a coxpaHeHHs 3IeMEHTOB B3phBa He
TpeGyeTcs Ha cocynsl GONMBIIOH MacCH BemEecCTBA.

M,
24, Horma samac B3PHBYATOTO BEIMECTBA PaBeH MAaCCe PAKEeTH (ﬁT = 1),
1

TO CKOpPOCTH IOCHeIHEl 4yTh He BABOe 0ojiee TOiH, KOTOpas HYKHAa, ITOGH
KaMHI0 HJIH OYIIEYHOMY fJPY, HYIIEHHOMY «CeIeHHTAMH» C TOBEPXHOCTH
Hameil JIyHBl, yOaduThCA OT Hee HABCErJa M CAEIATHCA CIYTHHKOM 3eMIH,
BTOPO# JIYHOIi.

dra cropocts (3920 M B ceKyHY) MOYTH JOCTATOYHA /A BEYHOTO yXANeHHA
Ten, GpomeHnbiXx ¢ mosepxmoctn Mapca mam Mepkypma.

2
Ecin orHOmeHnme Macc i, Oymer 3, TO yiKe MONTYYHTCHA, MO U3PACXOJ0BA-

HUH BCEro 3amaca, TaKad CKODPOCTh CHapAja, KOTODPOH JHIIb HEMHOrO He
JOCTAeT 1A TOTO, 9TOGH OH MOT BPAMATHCA 3a MpPefelaMi aTMOCHepH, BORPYT
3eman, nojobuo ee coyTHHKY [18],

[pu orHOmMEHHH ﬂTs, paBHOM 6, CKOPOCTH pPAaKETH IOYTH AOCTATOYHA [JIA
1

yhaleHHA ee OT 3eMId B BeYHOro Bpamenusa BORpyr ColHIa B KauecTBe caMo-
CTOATENbHOM IaHeTH. lIpm GoJbImeM KOJHYEeCTBE B3PHBIATOrO 3amaca BO3-
MOMKHO [JOCTH)KE€HHE Imosica ACTepOHIOB W fJa’ke TAMKEJHIX IIaHET.

25. W3 TaGaune BHAHO, 9TO U IPH HEGOJLIIOM 3aIace B3PHIBIATLIX BEIECTB
OKOHYATEJNbHAA CKOPOCTH CHAPAIA eme A0CTaTOYHA A NPAKTHYECKUX IeJeil.
Tax, mpu samace, cocrapigomem dums 0,1 Beca pakeTh, CKOpPOCTh paBHAa
943 M B CEKYHAY, 9TO MOBOJBHO IJid HOAHATHA pakeTsl Ha 15 kM. [anee, us
TabIMIbI MBE BHIUM, 9TO OpPU HE3HAYUTENHHOM 3amace CKOpPOCThb, II0 OKOHYA-
HUH B3PHIBA, NPHOIMBHTENBLHO IPONOPHNHOHATBHA Macce 3amaca (My); cie-
IOBaTeJBbHO, B DTOM CIydae BHICOTA NOZHATHA NIPOIOPIHOHAJNBHA KBaapaty
aroit maccel (M,) 3amaca. Tak, mpu samace, COCTABIANIIEM ITOJOBHHY MAacCH

M
paxeTs (y“ =O,5), TmOCHefHAA B3aJeTUT JAaleK0 3a Opelelds aTMOC(epH.
1

26. MuTepecHO ompefieNnTh, KaKad 9acTh IOMHOH PabOTH B3PHBYATHX
BEIIECTB, T. €. HX XHMHYECKOii sHepIuH, IepefaeTca paKere.
2

Vv
PaGora B3pHBYATHX BEMmECTB BHPAa3UTCH 2_1-M2, I7ie g ecTh YCKOpEHHe
g
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3eMHOIl TAMKECTH; MeXaHW4YeCKad paboTa pareTH, HMeiomell cKopocTh W, BEHI-
. M09 16):

pasuTCcs B TeX ke eJUHAIAX: 5g - ML, unu Ha ocHoBaHmH (popmyast (16):
Ve

2 M=

"

= My {111 (1+%’1)}2.

Pasnenus Temeps paGoTy pakeTsl Ha pabGoTy B3pHBYATOr0 MaTepHala,

mOMyauM:
i (1 5]

ITo aToit opMyTe BHIYMCIAM CaeyOmylo Tabaumy yruausanun 21 pakeroit
DHEPTHH B3PHBIATHX BEIECTB.

M, VTHanaanna i{i YTHIH3amHA M, YTrnHsanua
My My M,
0,1 0,090 3 0,64 10 0,58
0,2 - 0,165 4 0,65 19 0,47
0,3 0,223 5 0,64 20 0,46
0,4 0,282 6 0,63 30 0,39
0,5 0,328 7 0,62 50 0,31
1 0,480 8 0,60 100 0,21
2 0,600 9 0,59 193 0,144
BecKoHeTHO Hyns

W3 opmyisl # TaOIHIE BHAHO, YTO IPH OYeHb MAJBIX KOJIHIECTBAX B3PHIB-
11211
qgaToro MaTepHaH& yTHAN3aOoud ero paBHa OTHOIIEHH IO A‘Tg’ T. €. TéEM MeHbIIEe,
1

geM OTHOCHTEIHHOE KOJHIECTBO B3PHBUATHX BemecTs mMemsme. llanee ¢ yBe-
JHYeHHeM OTHOCHTEIBHOI0 HKHOJHYeCTBA B3PBIBIATHIX BemeECTB YTHIH3AIMHAA
BO3pacTaeT ¥ NPHOJHBHTENBHO IPH Y9€TBePEHHOM X KOJHIECTBE (CPaBHHTEIh-
HO ¢ Maccoil pakeT) mocturaer maubGoasmeit Bexuaunsr (0,65). Janbueiimee
'yBeJ'IH‘IeHHE B3PEIBUATHIX BEmECTB, XO0TA M MeOJeHHO, HO HENPEPLIBHO yMeHh—
maeT HX MOJEe3HOCTh; NPH (GecKOHeTHO (OJBRIIOM HX KOJIHYECTBE — OHA HYJb,
Tak ke KaKk W Ipu GecKoOHeYHO MajoM. M3 TaGaumsl Take BHAUM, 9TO IpH

M
H3MEHEHHH OTHOIIeHHSA ﬂ—f or 2 go 10 — yrunmsaummsa Gollee IOIOBHHEL
1

9TO 3HAYHT, YTO B TAKOM cCiydae Golee NOJOBHHEI IMOTEHOUATBHOH SHEPTrAH
B3PHBUATOrO MaTepHala IepefaeTCa B BHAe KAHETHYECKOH sHepruu paxere [22],
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PAKETA IIOJ BJIMAHHUEM THAMECTH. BEPTHKAJIBHOE IIOJHATHE

27. Msr ompejiesnian CKOpPOCTH, NPHOGDETAEMYI0 paKeToll B INyCTOTE H
OpH OTCYTCTBHH CHIH TATOTEHHS, B 3aBHCHMOCTH 0T MaCChl PaKeTH, MaCCH
BBPHBYATHX BEIIECTB M SHEPIHH WX XUMHUUECKOro coemuuenus. Pasbepem Te-
neph BANAHHE MOCTOSHHOM CHJB TAMECTH HA BEPTHKAILHOE ABIKEHHE CHA-
pAna.

M= Bugenm, ato Ge3 BIAHAHUA TAMKECTH HPHOGPETAIOTCA PAKeTO OrpoOMHEe
CKODOCTH H yTHIMSHUDPYETCHA 3HATUTENIbHOE KONTHIECTBO PHEPTHU B3PHIBA. ITO
Oyner cupaBeINBO H IJIA CPeI TAKECTH, €CJH TOJIBKO B3PHB OGymeT MTHO-
pennbli. Ho Takoii BBPHB miIa Hac He FOJUTCH, MOTOMY YTO OPH ITOM IOIY-
YUTCA yOMHCTBEHHBIH TONYOK, KOTOPOTO HE BEHHECET HH CHApPAJ[, HH BeIH H
JM0OM, 3aKkdoUeHHBe B HeM. Hawm; ogeBMpHO, HY;KHO Me/JIEHHOe B3DHBAHHE;
Opu MeJJIeHHOM K€ B3DHBAHHH IOJe3HHI d3)(PeKT yMeHbImaeTca H Jarke MO-
JKeT 00paTHTHCA B HYIb.

JeiicTBHTENBHO, IYCTH BAPHIBaHUE OyMeT HACTOABKO ¢I1af0, 9T0 YCKOpPEHHE
paKeTH, MpOHCXOfAMmee 0T Hero, Gyner paeHo yckopenuio (g) 3emuau. Torga
CHapAf, BO BCe BpeMd B3DHBaHHA, OyJAeT CTOATH B BOBAYXe HENOABIKHO, 0e3
OTIOPHI, .

Homeamno, om me mpuHoGpeTAET HPH 3TOM HHKAKOHW CKOPOCTH W yTHIH3ANAA
B3PHIBYATHX BEIECTB, HECMOTPA Ha MX KOJHYECTBO, GyAeT pPaBHATHCA HYIIO.
Wrax, kpaiiHe Ba;KHO HCCIeOBATH AaHAJHTHYECKH BIMUSHHE HA CHAPAJ THATO-
TEeHHHA.

Horpma pakera mBuraerca B cpefie, CBOGOJHON OT CHIIH TAMKECTH, TO Bpe-
Ma (f), B TedeHHe KOTODPOrO B3PHBAETCA BECh B3amaC B3PHBYIATOIO BEIIe-
CTBa, pPAaBHO:

o= —, (28)

rae V ecTh CKOpOCTH CHapAja M0 OKOHYAHHH B3PHBA, a p — MOCTOSIHHOE YCKO-
pexmue, cooOmaeMoe paKeTe B3DHBIATHME MaTepHataMa B 1 cekyrny BpemeHH.

Cuia B3pHIBAHMA, T. €. KOJAHIECTBO BEINECTB, PACXOAYEMHEX IPH B3DHEE
B eHHHIy BpPeMeHH, B 9TOM IPOCTeliIeM CIydae paBHOMEPHO yCKOPAIIIErocA
IOBIKEHHA CHAapaja, He MOCTOAHHA, HO HENPEPHBHO OCHallAeTcs — IIPOIOp-
OUOHAJBHO YMEHbIIEHHI0 MACCH CHAPAAa ¢ OCTATKOM HEB3ODBAHHEIX MaTe-
paajos.

29. 3mas p, WIn yCKOpeHHe B cpene 0e3 TAKECTH, MOKEM BHPAa3HTh H
BEIMIAHY Kakymmeiicsa (BpeMEHHOH) TA/KeCTH BHYTPH paKeTH B TCUEHHE €e
yCKOpAIONIErocsa ABMMKEHHA, HIH B Te4eHHe BPeMEHH B3PHIBAHMA.

IlpuHAB CHNy TAMECTH Yy MOBEPXHOCTH 3eMJIH 3a eMUHHUNY, HAIEeM BeJH-

qUHY BpBMBHHOﬁ TAMECTH B CHapAne pannoii %, rne g eCcTb 3eMHOe YCHOpe-

HHe; QOpMylla 9Ta MOKA3HBaeT, BO CKOJBKO pa3 JaBJeHHE Ha MOACTABKH BCEX
Belei, MOMEeINeHHKX B pakere, GOJbIe JABICHUS TEX jKe Bemel, JerRamux
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HA CTOJIe B Halleil KOMHATe mpH OGHIKHOBEHHEIX ycloBmaXx. Becbma Bammmo
3HATH BEJIWYHHY OTHOCHTENBHOI TAMECTH B CHAPAME, IOTOMY 9TO OHA 00YyCIOB-
IHBAET NEIOCTh WM H3JIOM annapaToB M B3H0pOBbe Jiofeil, MyCTHBIIMXCA
B IYTh JJIA U3Yy9eHUS HEU3BECTHHX NPOCTPAHCTB U CBOHCTBEHHEIX UM SBJIEHHIA.
30. Ilpu BIMAHME IOCTOAHHOH WU IMEePEeMEHHOH THMKECTH, NGO CHIIH,
BpeMsda, B TeYECHHE I{OTOPOPO pacxogyerca OJHH H TOT Ke 3amac B3PBIBIATOrO
MarTepualia, OymeT TO ke, Kak W 0e3 BIHAHUA TATOTEHHSA; OHO BHPABUTCA
H3BECTHOI0 HaM (opMyroii (cm. 28) mau crepymomeii:
Ve
p—g’
rne V, ecThb CKOPOCTH pPAKeTH 0 OKOHYAHHM B3DHBAHHA B CPeNe TAMECTH
¢ MOCTOAHHEIM ycKopeHmneM g. TyT, KOHeTHO, PEAIOIATAETCA, 9TO P B g ma-
PANIeNbHE H TPOTHBOMONOMKHB (CM. 3ariaBWe TJIABH); p — g BHpasKaer
BH/IIMOE YCKODEHHe CHapsafa (OTHOCHTEAbHO 3eMJH), ABIAIOMEECA pPeayilb-
TAaTOM JBYX HPOTHBOIOJOKHEX CHJI: CHJIH B3DHBA H CHJIB TAMKECTH.
32. JleiicTBme moCHeqHel HAa CHAapAN HHCKOJBKO HE BIHAET Ha OTHOCH-
TETHHYI0 B HEM TAMKECTh, H OHA BHpaykaercs 6e3 BCAKOrO H3MeHeHHS GOpPMY-

(31)

aoit (29): %. Hanp[mmepl, ectm p =0, T. e. eciu BapHBaHUA HET, TO HeT W

BPEMEHHOM TAKECTH, IOTOMY YTO =;-: 0. 970 3HAYUT, UTO €CIH B3PHBAHHE

TNPERPATATCA W CHAPAN ABUTAETCA B Ty HJIH JPYIyI0 CTOPOHY TOABKO IIO[
BIHAHUEM CBOEH cKopocTH H cHiw TArorenus Coanma, 3eManm m IPYTHX 3Be3[
U ImJaHeT, TO HaXONAIMUNCA B CHapAxe HaGIOfaTeNh HA caM He OyaeT HMeTh,
TmO-BUUMOMY, HH MaJleiilnero Beca,— He 00HADY/KHUT €ro, NPH MOMOIIH CAMEIX
QyBCTBHTEJNBHHX IPYKUHHHX BECOB, HH B OJHOH M3 Bemed, HaXOJAMUXCSH
npu HeM uiu B pakere. Ilagas uaum mogEmMasch B Heil mOJN BIMAHHEM HHEp-
OUH fa’ke y caMoil mopepXHocTH 3eMau, HabaiofaTedab He OyIeT HCIOHTHBATH
HE Maleiimeii TAMKeCTH, MOKa, PasyMeerTcda, CHADAJ He BCTPEYAET HUKAKHX
IPeNATCTBYN,— B BHJe, Haup [mMep] compoTHBIeHHA aTMOC(PEPH, BOAH MIH
TBEPAOTO IPYHTA.

33. Ecim p = g, T. e. eclim [aBleHHE B3PHIBAIIAXCA raszoB PaBHO TA-

HECTH CHAPAMA (§ = 1), To oTHOCHTENBHAA TAMKECTH OYyJeT PABHATHCH 36M-

Hoii. Ilpn HadadpHOU HeNOABH;KHOCTH CHAPAN B OTOM cJydae M Oocraercd He-
TMOABIKHEIM BO BCe BpeMsa JeiicTBMA B3DHIBA; €CIH 3Ke JO HETO CHapAX HMeN
KaKylo-HHOYyns ckopocth (BBepx, BOOK, BHH3), TO 3TA CKOPOCTh TAK M OCTa-
Herca 0e3 BCAKOro H3MEHEHHsA, NOKAa He H3PacXoayercs Bech B3PHIBUATHI
MaTepHaa: TYT Telo, T. €. PaKeTa, YPAaBHOBEIIEHO M ABUraerca Kak OB IO
WHepOHH B cpeje, ¢BOOOAHOI OT TAMKECTH.

Ha ocmoBamnu dopmyn (28) m (31) moayaum:

V=V2(Pjg). (34)
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Orcrona, 3HaA Kakyw ckopocts (V,) moiukeH mMeTh M0 OKOHYAHHE B3PLIBA
cHapAj, Mbl BEraucauM V, mo xoropoii, ¢ momompio gopmyast (16), ompenennm
n morpebHoe KoamuecTBO (I,) B3PHBYATHIX BemeCTB.

M3 ypasmenmit (16) m (34) momywmm:

V2=V1(1_%)-1n(%+1). (35)

36. W3 aToii hopMyIsl, TaK e KaK B3 IPeNpAymeil, cleayer, 9T0 CKOPOCTE,
npuobperaeMas pakeroii, MEHbIIE NPH BIASHAH TATOTeHHsA, 9eM Ges mero (16).
Ona (V,) momer GHTH fae paBHA HYJI0, HECMOTPA HA OOMJHE B3PHBYATOIO

samaca, ecin -*g- =1, T. e. eclIH yCKOpeHHe, co00maeMoe CHaPALY B3PhIBUATHIM

MaTepualoM, PaBHO YCKODEHHIO 3eMHOIl TAKeCTH, HJIH JaBleHHe Ira3oB PaBHO
H TPAMO IPOTHBONMONOKEO aeficTBmio TaArorenns (cM. ¢opm[yas] 34 m 35).

B sToM cayuae parera CTOMT HECKOJBbKO MHHYT HENOABHKHO, HHCKOJBKC
He MOJHUMAACH; KOT/JA K€ 3amac HCTOIEH, OHA Iajaer, Kak KaMeHsb.

37. Yem Goapme p MO OTHOIIEHHIO K g, TeM OOJBIIY CKOPOCTH V, mpH-
obperaer cHapsA[ IpU NAHHOM KoiamdecTBe M, B3DHBYATHX BemecTB [popmy-
aa] (39).

IToaTomy, ;xellad MOAHATLCA BEINE, HAJO CHENATh P KaK MOMKHO GoJbIme,
T. €. TPOU3BOJUTL B3PHB KaK MOKHO hedarednHee. OpHaKo mpm 3TOM, BO-
mepBHX, TpebOyerca O0olee KpemKHHl ¥ MacCHBHEIH CHAapAl, BO-BTODHIX,—
GoJlee KpemkWe mpenMeTH H ammapaTel B CHapAje, HOTOMY 4To (mo 32) oTHO-
CHTEeIbHAA TAMKECTh B Hem Oy/JeT BechbMa BeNHKA U B 0COOEHHOCTH ONAacHA AJA
JKUBOr0 HAOIIOHATeNsA, eClIH TAKOBOH OTIpaBlIAeTca B pakere.

Bo Bcakom ciydae, Ha OCHOBaHHH (BopMmyansr 35-it, B mpepgede,

Vv, =V1.1n(%+1), (38]

T. €., ecan p GeCKOHEYHO BeJHKO, WIH B3PHIB MOMEHTaleH, TO CKOpOCTE V,
paKeTH B CpPeMe TAMECTH Ta Ke, 4T0 W B cpefe 6e3 TAMKeCTH.
Cormacuo ¢gopmyne (30) Bpema B3pHBaHHA He 3aBHCHT OT CHJBl TATOTE-

M
HUA, a JIHIIh HCRINIATEILHO OT KOJHIECTBA (-Ez) B3PHIBYATOr0 MaTepHata H
1 .

6BICTPOTH WX B3peBaHHA (p).

39. Jlwo6onsTao ompepenuTs 3Ty Beawunny. I[lomoxum B dopm[yae] (28)
V = 11100 m [B cer.] (cm. TaGuuny 22), a p = g = 9,8 m [B cexr.?]; Torna
t = 1133 cerynmul.

3HauuT, B cpeme, CBOOOAHOM OT TAMKECTH, PAKETA NPOJeTeNa paBHOMEDPHO
YCKOPAKIGUMCA OBIMKeHHeM MeHee 19 MHHYT — M 9TO IpH yIoecTepPeHHOM
KOJIMYeCTBe B3PLIBYATHIX BEmECTB CPaBHHTENLHO C Maccol cHapaja (cM.
Taba. 22).

Ilpu B3phiBaHAM ke y MOBEPXHOCTH Hameidl IIIAHETH OH MpPOCTOAN OH He-
TNOJABHKHO B Ted4cHHME Tex ke 19 mmmyr.
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40. Ecan % = 1, to, morada[uuel], V = 3920 M [B cer.]; caemoBaremns-

Ho, t = 400 cexympam, wiu 62/; MHHYTHL.
Hpﬁ% =04, V=2>543m 1B cex.], a t = 55,4 ceryHpgH, T. e. MeHee

MUHYTH. B mociejmem ciaydae, y MOBEPXHOCTH 3eMIH, CHADAJL TWPOCTOAT GO
HEmOABMKHO 55/, CEeKYyHOEL.

Orcioma MBI BHOUM, 9TO B3PLIBAHHE Y IOBEPXHOCTH IJIAHETH, WIH BooOme
B cpege, HecBOOOAHOH OT CHJABL TSAMECTH, MOKeT OBIThH COBepIIeHHO Oeape-
3yJABTATHBIM, €CJH NPOMCXOAHT, XOTA U MOJTO0€ BPEeMA, HO ¢ HEZOCTATOTHON
CHIIOI: [IeICTBUTENHLHO, CHAPAJ OCTAETCA Ha MecTe W He HoJIydaeT HHKAKOI
HOCTYImaTeNbHOH CKOPOCTH, eClIH He NpuoOpen ee paubile; B NPOTHBHOM CIy-
gae OH MOMKET COBEePIIUTEH HEKOTOPOe HepeMermeHue ¢ PABHOMEPHOIO CKOPOCTEIO.
Ecnu 310 mepememienne cOBepIIaeTcA BBEPX, TO CHApPAI CHeJaeT HEKOTOPYIO
pabory. B cryuae nepBoHaTaIpHON rOPH3OHTAMBHON CKOPOCTH U HepeMemeHne
6yaer ropu3oHTaNbHO; PaboTH TYT He Oyaer, HO TOr/a CHAPAN MOKET CIYKHTE
JJIA TAKMX jKe melelf, KaKk JJOKOMOTHB, Iapoxoj HJIH ympaBlIAeMEl aspocTar.
CoyuTh 104 9THX IeJeil mepeMemeHusA CHAPAI MOMET TOJLKO B TeYeHHE He-
CKOJIBKUX MHHYT, IIOKAa COBEPIIAETCA B3PHBAaHHE, HO W B TaKkoe HEGOJbINOE
BpeEMH OH MOKET NPOHTH 3HAYATENLHOE HmpocTpaHcTBo [23]

Bpemsa croarna npuGopa B cpefie TATOTeHHA 00PAaTHO HPONOPIHOHANEHO £,
T. €. CHIE HTOr0 TATOTEHHA.

Tax, Ha Jlyne npuGop mpocTosi OB HeNOABU:KHO (€3 OmOpH! (npn% = 6)
B TeyeHue 2 9acoB.

41. Tomoxum B popmyie (35) I cpemsl ¢ TamecTpio: & = 10; M _ 6,

g ToMy ’
Torga seraucauM Ve= 9990 m [B cer.]. OrTHocuTenpHada TAKeCTb, IO Ipe-
meigymemy, oOymer paesa 10, 1. e. wenoeek B 70 Kr BecoM BO BCe BpeMsa B3pPHI-
BaHuA (oxomo 2 mMuHYT) Oymer mcmeiTeiBaTh Tsskects B 10 pas 66apmyto, Gem
Ha 3emxe, u Gymer BecuTh Ha npy:kuHHHX Becax 700 xr (mymoB 40). Takyio
TAMKECTh MYTEIIeCTBEHHAK MOMKeT NepeHecTH 0e3 Bpega TOJLKO IMPH cOOII0fe-
HUH OCOOHIX NMPENOCTOPOKHOCTEI: MPH MOTPYIKEHHH B 0COOYI0 RUIKOCTh, IPH
0COOEHHBIX YCIOBHAX.

Ha ocuorarunm ¢opayiast (28) BHYHCINM U BPEMHA B3PHIBAHHA, HIH BpeMd
aroli yemreamoi Tsmectn; moayaum 113 cekymp, T. e. MeHee ABYX MHHYT.
JTO OYeHL HEMHOTO, W KaKeTcd ¢ MepBOro pasa MOpasHTeALHBIM, KAK MOMKET
CHapsaJ B TEUYeHHe TAKOr0 HUYTOKHOIO IPOMEKYTKA BPEMEHH NpPHOOGpecTH
CKOpPOCTh, I¥TH HEJOCTATOUHYIO JJIA yHAJCHHA OT 3eMJIU M JABHMKEHHA BOKPYT
Coapua momobHO HOBOM miamere.

Mur mamau V, = 9990 M [B cek.], T. e. Takyio cKOpOCTh, KOTOpasA JINIE
HeMHOro MeHee cropoct V, npmoGperaemoii B cpese, cBOGOMHON OT CHILI THA-
TOTeHH#A, OPH TEX jKe YCIOBHAX B3pHBa (cM. Tabm. 22). Ho tak Kak cHapap
BO Bpemm B3pHBaHHH €Ime B DMoOOJHHMAaeTcda Ha HEeKOTOpPYIO BEICOTY, TO NPHAXO-
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TUT fake B roloBy, 9T0 o6masa pafoTa B3PHBIATEHX BEIECTB COBCEM HE yMEHUb-
IHIach, CPABHHTENBHO ¢ paboroio mX B cpefe Oea Tmmecra. Bompoc aror
MHl ceifuac pasbepeM.

44. Ycropenue cHapsafa B Cpefje TSHKECTH BHPA3UTCA: Py = p — g.

Ha paccrosmnm 0T mMOBEPXHOCTH 3eMIH, he NPEBHOIAIONEM HECKOIBKHX
COTeH BepcT, MH g IpAMeM IOCTOAHHEIM, 4TO HE moBJedeT 3a coGoif Gompmmoi
IOrpellHOCTH; [a H MOrpemIHOCTh-TO Oymer B OMarompHATHYI CTOPOHY, T. €.
HCTHHHEIE YHcJaa OyayT GaarompuATHee MJIA IOJeTa, 9eM BHUYACICHHEE HaMI

Bricora (k) mommaTHa cHapsapga Bo Bpemsa (¢) geilicTBHa B3pHBa Oymer.

h=gpt=25E 2, (45)
BEHIKJIIOYasg OTciofa { mo ypapHeHmio (31), momywmm:
&
=gl (46)

rge Vy eCTh CKOpPOCTh CHApsAfa B Cpefie TAMECTH, II0 HCTOMEHHH BCETO
B3PEIBYATOrO 3amaca.
Tenepp moayuum u3 (34) m (46), BEIKmOwasa V,:

_P—g _r g
h=22 .vz_ﬁ;.(iap), (47)

rae V ecth ckopocts, mpuoOperaemas pakeToil B cpefie, cBoGommoE oT
raroresna. [lonesmas paboTa BRPHEBUATHIX BellecTB B TAKOH cpele BHIpa-
3UTCA:

V%
T=o (48)

Pabora me Ty B cpepe TAXeCTH BHPA3HTCA B 3aBHCHMOCTH OT BHICOTHI IOJ-
HATASA CHAPAZA W ero CKOPOCTH MO OKOHYAHAM B3DHBA, WMEHHO:

2

T,=h+ -5;— . (49)
Ormomenue 5Toii paGoOTH K IpeAbylnell, MaeaJbHOH, PaBHO:
T, 2hg+V;
= (50)

Wcxmouns orciofa i m V mocpencreom (46) m (34), maiimem:
L& 51
1—L, (51)
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T. e. pabora B cpefe TATOTeHUA, IOJydIaeMas OT ONPEJENEHHOr0 KOJHWIeCTBa
B3pHIBUATHX Bemects (M,), meHee, weM B cpefe cBob6OIHOM OT Hero; pasHHUIA

9Ta (?_) TeM MeHbINe, Yem ObICTpee B3pHIBAalOTCA rashl, Wiad ueM Gomee p. Ha-

mpumep, B ciydae (41) moreps cocraBuser ToabkO /4y, a yrmamzamma (51)
pasra 0,9. Horga p = g, nam Korja cHapAjJ CTOHT B BOBAYyXe, He mMeA faske
HOCTOAHHOI CKOpOCTH, moTeps Gyner moxHas (1), a yruamsamus pasHa wy.Tio.
Taxosa e Oyner yTrIH3aIHA, eCIH CHAPAT UMeeT HOCTOSHHYIO FOPH30BTAE-
4y CKOpOCTE.

52. B naparp[adel 41 mur Berameannm V, = 9990 M [B cex.]. IIpumenmym
dopmyny (46) k cuyqaio (41), maiimem: A = 565 KM; 3HAUNT, B TeYeHHE B3pLIBA
cHAapAx 3aliler JaleKo 3a Impefensl armMocdepsl W HmpuoOperer eme IOCTY-
mareapHyI0 ckopocts B 9990 M [B cex.].

3amernm, aro ckopocrs sra Ha 1110 M 1B cex.] Mensme, uem B cpege, cBo-
GopHOIl OT CHIN TATOTEHHA. JTa PA3HOCTh COCTABJAAET Kak pas !/, cKopocTm
B cpene 0Oea TamecTn (cM. Taba. 22).

Orciofa BHAHO, YTO IOTEPA B CKOPOCTH HOJYHHAETCA TOMY JKE€ 3aKOHY,
Kak u morepa pabore (cM. 51), 4ro, BIpodYeMm, CTPOTO CIELyeT W U3 (GopMy-
Jau (34), mpeoGpasya KOTOPYIO, IIONYTHM:

ngV(i—-ﬁ-) wn V»—Vsz-;i-.
Haiigem um3 (51):

T =17y (-2-) 56

Y\p—¢/’ (56)
rae Ty ects paGora, monydaemas CHAapANOM OT B3DEIBUATHX BEmECTB B cpeje
TATOTEHHA, CHJIA RO’I‘OPOI‘D paBHa £.

YroGel cHApA] MOr COBEPIOUTH BCE HEOOXORHMEIE PabOTH, MOTHEMAACH
B BEICOTY, IPEOJ0NEeBas CONPOTHBIEHHE aTMOCHEPH U mpuobperas MeIaeMylo
€KopocTh,— HeobXoammo, 4ro0E cymma Bcex oTux palbor paBHAxach T.

Onpenenus Bce 3TH paboTH ¢ momompio dopmynsr (56), Beramcanm 7.

duas ke I', peramennm u V, T. e. CKOPOCTh B cpepe Ge3 TsamecTd, 0o ¢op-
Mye:

T=M.Z
— 1' Tg' .

3nas Temeps V, moskeMm paccumrare M morpeGHyn Maccy (M,) BapHBYATHIX

semecTs mo dopmyiue (16).
Tarkum myTeM, ¢ HOMOMBIO MPEBAYIIEro, Haimem:

l/ Ty-p
My = M, {e" T:r—8) —1}, (57)
V"I.2 1
Brraucans, MHMl'E BaMeHHIN aiafg Kparkoctu uepesd 7.
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Wrak, saaa maccy cHapaja (M) co BceM COiepHHMBIM, KPOME B3DEIBYATOTO
marepuana (M,), mexanuaeckymw pabory (7,) B3psIBIATHIX BemecTB IMPH Macce
ux, paBHOiHl Macce cHapsga (M,), pabory T, KOTOpYIO HOJ:KEH COBEPIIUTH
CHapAj NPH CBOEM BEPTHKAILHOM HOJHATHH, CHIY B3PHBaHHA (p) H CHIY
TATOTeHNA (g), MOMKEM Y3HATL M KOJNYECTBO B3PHIBUaTHX BemecTB (M,), He-
obxomumoe A momHATHA Maccel (M) cHapana.

T
OrHomeHue 2—,1 B QopMylle He H3MEHHTCH, €CJHM €ro COKpaTuHTh Ha M.
2

Tax gro mox T, m T, MOKHO mOfpasyMeBaTh MexaHHmYeckylo padory I, co-
BepIlaeMylo- e[HHHIEI0 Macchl CHapAna, M MexaHuHueckyio pabory T emuHmIp!
B3DEIBUATHIX BEI[ECTB.

ITop g mymHO, BOOGMIIE, HOAPA3YMEBATE MOCTOAHHOE COIIPOTUBIIEHNE, PABHOE
CyMMe CHJI THKeCTH H COIPOTHBJIEHHA cpennl. Ho cuila TATOTEHHA MOCTENEHHO
yOEIBaeT ¢ yaaneHHe:M OT HeHTpa 3eMIH, BCIENCTBHE UYero YTHIH3HDPYeTCA
GoabpImee KOIWIECTBO MeXaHMIeCKOd paboTsl BapeBIaTHX BemecTB. C gpyroi
CTOPOHEI, CONPOTHBJIEHUE arMocgepsl, Oyayud, KaKk YBHIUM, CPaBHUTEIBHO G
TAKECTHI0 CHAPAKA BECHMa He3HAYUTEIbHEIM, YMEHBIIAET YTHIM3AIHI0 d9HEPriHl
B3PHBYATEIX BEIIECTB.

[To mexoTOpOM pa3MHIMIEHHH YBHAUM, 9TO IOCHEIHAA YOBIb, HPOAOT-
JRafACh HEOJIToe BpeMsa HpoJieTa Yepes BO3AYX, ¢ HBOBITKOM BO3HATDaKIaer-
_ €A MpHUOBIIBI0 OT YMEHBIICHHA NPUTAMKEHHA Ha PpacCTOAHMAX 3HAYHTENHHBIX
(500 kM), rme KOHUAeTCA MEHCTBHE B3PHIBYATHIX BEINECTE.

Hraxk, gpopmyny (57) MozkeM CMeNO HPHMEHATh K BEPTURAIBHOMY IOTHA-
THIO CHApA[ga, HECMOTPA HA OCJO;KHEHHEe OT HSMEHEeHHS THAMKECTH H COIPO-
tuBieHHa atmocdeps (g = 9,8 M [B cek.?]).

CPEJA TAMECTH. OTBECHOE BO3BPAIMEHHUE HA 3EMJIIO

59. PaccmoTpHM cHagala OCTAHOBKY B cpefme, CBOGOMHOM OT TAMKECTH, HIH
MOMEHTAJBHYI0 OCTAHOBKY B cpene Tsaskectu. Ilyers, Hampumep, paxera cH-
00 B3pPEIBA HEROTOpOro (He BCEro) KOMHYECTBA Ta30B mpHoOpesa CKOPOCTH
10 000 m B cexyuny (cm. Ta6m.22). Teneps, pia ocTaHOBRH, ciegyer mpuodpe-
CTH TAKyI0 € CKOPOCTh, HO B 00paTHOM HanpaBieHHn. O4eBHAHO, KOJIHMIECTBO
OCTABIOHXCA B3PHBYATHIX BEM[ECTB, cOriacHo tabaume 22, mMOMKHO OHTE B
5 pas Goapme maccet (M,;) crapsaga. Crano GHTB, CHapAfd AOMKEH HMETh, IIO
OKOHYaHHMH TEePBOIl YacTH B3PHBA (N4 NPHOOGPETEHHA NMOCTYIATEIbHOH CKO-
poCTH), 3amac B3PHIBYATOrO BEMIECTBA, MacCa KOTOPOTO BEIPABHTCA Uepes
oM; = M,.

60. Bes macca, Bmecte ¢ 3amacom, coctaBur M, M,= 5M,-- M,=06M,.

Idroit macce (6),) mepBOoHaYaNbHOE B3DHBaHUE [JOIKHO TaKKe COOOIIUTE
cropocts B 10 000 m [B cek.], a gna »TOr0 HY!XHO HOBOE KOJIHMIECTBO B3PHIB-
JaToro MaTepuala, KoTopoe JA0KHO Tak:Ke B D pas (cu. [ra6ia.] 22) npesrmars
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Maccy cHapfAa ¢ Maccol0 3amaca [ OCTaHOBKH; T. €. MHl foiuxHsl ee (6 M)
yBeamuuTs B 5 pas; momyaum 30M,, 9T0o BMeEcTe ¢ 3amacoM A OCTAHOBKH
(5M,) cocraBur 35M,.
Osmauum gucso Taba. 22, MOKa3HBAKIIEE, BO CKOJILKO Pas Macca B3PHB-
M
9aToro Marepmaia 0oJbIIe MaccH CHapAfa, depes g( = -M—z), TpeIBIAyLIHe
1

M
paccy:xIeHHsA, ONpeJedAON[He MacCy BCET0 B3PHIBIATOrO BEMECTBA (—;ws)
1

I npuoﬁpeTeHuﬁ CKOPOCTH H YHHYTOMKEHUA ee, BBIpAa3HM TaK:

M

r=0+t0+9a=92+9), (61)
unu, npubGasiad A BHUNTAd €JUHUIY H3 BTOPOH 9acTH ypaBHEHUA, IOJYIHM:

M

My lq2q4gr—1=(1—qP—1. (62)

Bceero :xe, ¢ maccor pawerst (M, mam 1), maiigem: %-}- 1 =01+ g3

Ilocnemnee BEIpameHne Jerko samoMuuth. Horpga ¢ ouems Mano, To, mpuGIH-
3UTENLHO, KOJMIECTBO B3PHIBYATOrO BemecTBa paBHO 2¢ (moToMy, 4To g Gymer
HHYTOKHO), T. €. OHO IOJBKO BAsoe GoJplie, 4eM [JIA ONHOTO IpHOOpETEHHA
CROPOCTN.
63. Ha ocHOBaHME moayueHHBIX (OPMYT U Tabmauns! 22, COCTABUM CIENyio-
myo Tabauny:
B cpepe Ge3 TaikecTH

[BVE:e:] My : My Ms: My [f’ce‘;‘{.; My: My | Ms: M,

543 0,1 0,21 11 800 7 63
1037 0,2 0,44 12 500 8 80
1493 0,3 0,69 13 100 9 99
1915 0,4 0,96 13 650 10 120
2308 0,5 1,25 17 100 19 399
3920 1 3 17 330 20 440
6260 2 8 19 560 30 960
7880 3 15 22 400 50 2600
9170 4 24 26 280 100 410200
10100 5 35 30038 193 37248

i 1 100 6 48 BecKoHeTHO BecKoHEYHO BecKoHEeYHO

W3z mee Bummm, Kak HEOZOTHMO IPOMajeH 3amac B3pHBYATOrO Marepmala,
€CJIH MEl XOTHM IPHOGPECTH 0U€Hb (GOJBNIYI0 CKODPOCTH H HOTEPATH ee.



Hs (62) u (16) ameem:
M —aV M =2V
3 1 Vi 3 Vi i
= = —=e ' —1.
o, + e ’ WIH M,
2V
3ametuM, 9TO OTHOmEHHE — ;- IUOJOMMTENLHO, MOTOMY UTO CKOPOCTH
1
CHapAna H ra3oB NPOTHBONOJOKHBL IO HaOpaBJeHHI0 H, CIeJ0BaTelIbHO,
HIMEIOT PAa3HBIE BHAKH.
ITonaras B nocuegsmeit gopmyne V Bpeoe GoMbmuM, 96M B HEPBOM CTOIOLE

TabIUITH, OOJAYy4YHM OTHOIOEHHE Tfi’ T. €. OTHOCHTEJBHOE KOJTHYeCTBO B3pPbhiBUa-
1

TOT0 MaTepuala, moTpeGHOe JIA NpHOGpPETeHHA CKOPOCTeil mocHegHe i TabIuIEl
A TOCHeAYIOMEro YHHITORKEHHA mx [24],

64. Ecau M HaXOAUMCS B Cpefle TAMKeCTH, TO B IPOCTeimeM ciydae Bep-
THKAQJIBHOrO JBMKEHHA IPONECC OCTAHOBKH M OOYCKaHWA Ha 3eMiio Oyner
TaKOH: KOrja pakeTa IOJ BIUAHAEM NPHOODPETEHHOH CKOPOCTH HOTHAIACH Ha
H3BECTHYI0 BHICOTY W OCTAHOBHJIACH, TO HAYHMHAOTCH €€ HajeHHe Ha 3eMIo.
HKorna cmapsam mocturHer TOil TOYKH, B KOTOPOH OKOHYMIOCH UPH HOJHATHH
geiicTBMe B3PHIBUATHIX BEIIECTB, OH CHOBA IONBEPTaeTcid BIHAHHIO OCTATKa
HX,— B TOM jXe HAOPABJIEHUH U B TOM e mopaaxe. OueBHHO, K KOHLNY HX Jeii-
CTBHA M UCTONEHHA BCETO 3amaca PAKETa OCTAHOBHUTCA B TOH TOUKe Y IOBEpPX-
HOCTH 3eMam, ¢ Koropoil 6s1m0 mHadaro mopmarue. Croco6 mOGHATUA CTPOTO
TOJIECTBEH CO cOOCOOOM ONyCKaHHA; BCA pasHHUIlA JHIL B TOM, 9TO CKOPO-
cTH oOpaTHH B Ka)KJOH TOYKEe ITyTH.

OcraHOBRA B cpeme TamecTH TpeGyer Gomee paGoTH u Gojee B3PHBUATHX
BEI(ECTB, YeM B cpejie, cBOGOHOl oT TATOTeHHsA; mMo3aTOMy B (popmyrax (61)
u (62) ¢ mommuo 6HTH GodbIIe, ecan NPAMEHATh PAKETY B CPENe THAMKECTH.

OGozHaumB 310 GOJBIIEE OTHOLICHWe 4EPE3 ¢, HalmeM Ha OCHOBAHHH Ipe-

JBIYINero: ¢ _ Ty "
. wT =T
TRy A
a=q(;25)- (65)
IloncraBuB ¢, BMecTo ¢ B ypaBHemne (62), momyumm:
M 2
=+ ar—1=(+ 2 )1 (66)

3mece M, .03HAYAET KOJUYECTBO, UM MACCy, B3PEHIBIATHX BemecTh, Heob-
XONMMYI0 IJjiA DOAHATHA C W3BECTHOM TOYKH M BO3BPAINEHHUA B TY K TOURY
IPH MONHOM OCTAHOBKE PaXeTH H IPH MmOJeTe €€ B Cpefe TAMKECTH.

67. Ha ocrHoBaHmm mociefgueil §OPMYIEH MOMKEM COCTABHTH CJEHYIOMYIO

Tabaumy, mojaras, 4ro ? =10, r. e., YTO HaBJeHHEe B3PHBYATOTO MaTepHAaIa
B 10 pas Gombme Ta;xecTH paxKeTH ¢ OCTATKOM B3DHBYATHIX BEIIECTB. B aroii
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g
tabmune V Bepaskaer coGerBeHHO paboTy 57 5 CHOPOCTH e Oymer MeHslue,
HOTOMY YTO YacTh 3TOH pPaboOTH ymua Ha MONHATHE B GPeme TAMKECTH.

Jlaa cpempl TsKesTH

[:’ée;‘.l Moy My Mz;:M; [i]:,c::{.l My M, My: M,
543 0,1 0,235 7880 3 17,78
1497 0,3 0,778 9170 4 28,64
2308 0,5 1,420 10100 5 41,98
3920 1,0 4,457 11100 6 57,78
6260 9,383 11800 7 76,05

CPEJA TAMECTH. HAKJIOHHOE INOOHATHE

68. Xorsa BepTHRAJbHOE ABHM;KEHHME PaKeTH Kak OyATo BHIIOgHEE IIOTOMY,
YTo0 MPH 2IOM CKOpPee pacceKkaerca armMocdepa W cHAPA MOJHMAaeTcH Ha G0Ib-
IIyi0 BBICOTY, HO, ¢ ONHOH CTOPOHH, pafora paccedennsa arMocephl, CpaBHH-
TEIBHO ¢ IONHOK pPafoT00 B3PHBIATHX BEDIECTB, BeChbMa HE3HAUNTENbHA,
¢ APYrofi — mpH HAKIOHHOM JIBIZKEHWH MOMKHO YCTPOHTH HOCTOSHHYIO 06cep-
BATOPHIO, [BIGKYINYIOCA B8a mpenelaMd arMocepH HeoIpeeleHHO J0Jroe
BpeMA BOKpYr 3emun, momobuo ee Jlyume. Kpome Toro,— m 710 rraBHOe — npH
HAKJIOHHOM HOJieTe YTHIM3HDPYETCA HEeCPABHEHHO OOJbIIas 9acTh IHEPIHH
B3pHBA, 9eM NPH BePTHKAIBHOM JIBHKEHHH.

[69]. Pacemorpum cHavama 9acTHBIE clayyail — KOrjja MOIET DPAaKeTH TO-
pusonragen [wepr. 2] (28],

[Hepr 2]

Ecnu wepes R 0603Ha9UM BEeNHIHHY DaBHOAEHCTBYIOIEH TOpHU30HTAJBHOTO
YCKOpDeHHsA DPaKeTH, 4epes p — YCKODeHHe OT MeicTBHA B3PHBAHHA U depe3
g — YCKOPEHH® OT CHJH TAKECTH, TO HMEeM:

R=Vp*—¢. (70)
11 K. 9. IlmonxoBcwmit 161



Hunernueckaa sHeprus, MOJMyIeHHAA CHAPANOM gepe3 BpeMdA {, paBHA, Ha
OCHOBAHMH mocjeqHeil GopMyIIn:

(71)

2 2,0
i;.ﬁ. (R)=R_;2=u.;2
g

rjie t ecTh BpeMda B3PBHIBAHUA. JTO M €CTh BCA MOJNeanas pabora, npuobperennas
paxeroii. JleficTBuTeNLHO, PaKeTa HUCKOJIBKO He IOAIUMETCH, €CIH HPHHATH
HaIpaBlIeHHE TAMKECTH MOCTOAHHLIM (4TO Ha IPAKTHKE TONBKO MPH HeGOJIBmOil
TPAeKTOPUH CHApPAJa BEPHO).

PaGora ke B3pHIBIATHIX BemecTs, NpuobpeTeHHAsA paKeToil B cpefe, CBO-
00JHOIl OT TAKECTH, paBHA:

%.ﬁ.(i):{;-tg. (72)

Paspenus moiesuywo pabory (71) ma moxmyio (72), monyunM yTHIH3AUHIO
[IpH TOPHBOHTANLHOM IIOJETe PAKEeTHI:

N e S

ConmporuBiIeHHe BO3AYXa, Kak H NpexKAe, HOKA B pacder He NIPHHU-
Maercs.
Ns mocnegneir ¢opMyasl BHAHO, 9TO IOTEPA PaboOTH, CPaBHUTEIHHO C pa-

2
Goroio B cpene, cBOGOHOME OT CUJIH TATOTEHUA, BHDAMAETCA Uepes (%) . Or1-
ciofia CIeayer, YTo 3Ta MOTePA ropasjo MEHbIIe, YeM IPH OTBECHOM [BIKEHUH.,
g __ 1 .
Tak, manp [umep], mpn > =0 IMOTEPA COCTABHT /1o, T. €. OJMH IPONEHT;
MER[y TeM KaK IPH BEDTHRAIHLHOM [BHKEHHH OHA BHIDAKallach depes % M

paBHANACH /;y, T. €. JECATH HPOIEHTAM.
74. Bor tabamna, rge P ects yroa HAKIOHEHHA CHIIBL p K TOPHBOHTY:
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FOpﬂ JO0HTAIbHOE [BH:KeHHEe DaReThl

P g ﬂa‘repﬂ[(i)j | Sin B ]“E).a- prg l'[m'epﬂ[(i)r‘ Sin B I‘]B:r;a-
P ayes P/ nyCH
1 1 1 90 5 1:25 1:5 11,5
2 1:4 1:2 30 10 1:100 1:10 5,7
3 1:9 1:3 19,5 100 1: 10000 1:100 0,57
4 1:16 1:4 14,5

75. Temeps pemuM Bompoc BoOOmE — HPH BCAKOM HAKIOHEHHH pPaBHO-
peiicteyomeil R. 'opusoHTalbHOCTE TPAeKTOPHW, HJIH paBHOAeHCTBYyIomeil,
Kak A y:e roBopmJ, HEeBHIIOJHA MOTOMY, 9TO IPpH TAKOM [OBHMKEHHH CcHapanma.
CTpamHuo yYBeJIHYHNBaeTCA €ro OyTh qepes aTMOC[I)pr, 4 BMeCTe ¢ TeéM YBeJIH-
quBaeTca M paboTa pacceYeHHA UM BO3IyXa.

Wrak, GygeM DOMHHTEH, YTO ¢, HJH YIOJ HAKJIOHEHHS PaBHOAEHCTBYIOMIEil
oo BeprTHKalu, Golpme mpsamoro yria. Mmeem [261:

R=V p*+ g*+ 2pg-cos,

rge v = « -+ B (rymoit yrom mapaienxorpamma, mo uepre:ky). llamee

sina:sinB:siny=p:g: R [77]
u
R2 2
cosa:—if%?i. (78]

Kumernueckas pabGora smipamaercs (opmymoit (71), rme R ompene-
nserca cornacHo ypasHenuio (76). BeprmrampHoe yCKOpeHWe papHOpeiicT-
Byloweii K paBHO:

R, = sin (¢ — 90°)- R = — cos a- R. (79)
CrnepoBatensHo, paGoTa mMOgHATHA CHapAna OymeT paBHa:
R —cosa
Tl-t'a =—a" Rt?, (80)

Te [ ecTh BpeMs B3DHBAHHA BCero 3amaca B3pHBUaTHX BemectB. Ilomnas
pabora, mpro6peTeHHaA CHapANOM B CpPefie TAKeCTH, BEpasmrca [mo (71)
u (80)]:

Rt?/ R

(T4] = ‘g_; 4 =525 Ri*= T(?-—cos rx) . (81)
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3nech 3a equHANy paGoTHl NPHHATO NONHATHE CHAPAAA HA eJUHUILY
BHCOTHI, B Ccpefie ¢ ycKopeHmeM g. Ecam o >90°, manp/umep] B cayuae
DOHATHA CHAPANA, TO — COS o eCTh BEJNYNHA MOJOKHTeJbHAA, W 06paTHO.
Pa6ora B cpeme, cBoGommoii or Tamectn, Gyner papHa (mo 72) [T'] =

pﬂ

_E-tﬂ (me sabymem, uro Bpems (f) B3pHIBaHHS He BaBHCHT OT CHJI TATO-
TeHHusd).

Bsas ormomenme 9THX ABYX paboT, NDOXYYNM YTHIH3ANUI0 3HEPTHH

B3PBIBUATHIX BeIEeCTB, CPaBHUTEJNBHO C ymnnsaunefl ux B Cpene, JMIMEeHHOH
TAMEeCTH, HMeHHO:

=S ) -t s ) @

Buirmogasa orciona R mo dopmyne (76) maiimem:

[%]:(1—}—%—[—2(:037 -%)—coso&% . ]/-1_;-5’_:_{_20057. g_ (83)

Qopmyast (51) u (73), manp[umep], ecTs TOABKO YacTHEIE caydam 3TOI,
B uU€M JerKo yOemuTheA.

84. Cpmemaem ceitgac e npamenenne Haimennoin dopumymsr. I[Tomomum,
9TO pakKera JeTHT BBepX moj yrioMm B 14,5° K ropusoHTy; CHHYC BTOro yria
cocraeasger 0,25; 370 3HAUMT, YTO CONPOTHBIEHHE aTMOCPEPLI YBEIHIMBAETCA
B 4 pasa CPaBHHTENBHO ¢ COUNPOTHBJIEHHEM ee IPH OTBECHOM IBH/KEHUH CHApH-
ma; mho, mpuGANSUTENBHO, CONPOTHBIEHNE 6 O0PATHO MPONOPIHOHAIBHO CH-
Hycy yriaa HarmdoHa (¢ — 90°) TpaekTOpHH paKeTH K FOPH3OHTY.

85. ¥roa « =904 14 % = 104 —;f', cosoe = — (0,25, zHam o; MOmeEM

y3Hath u $; pmeilermTenpHO, m3 (77) HaiimeM: sinB = sina« —i’:—- TaK, €cdHu
-% = 0,1, 1o sinf = 0,0968, orryma B = 5%- uy = 110° cos v = — 0,342.

Tenepn, no gpopmyie (83) Beramciamm yruauzanuio B 0,966. Iorepsa cocras-
nser 0,034, unn oromo 1/29, Bepmee 3,4%.
dra morepa B 3 pasa MeHbINe, YeM IPH BEPTHKANBLHOM [BUKeHuU. Pesymn-
TaT HeAYPHOI, e/ IPHHATE eIe BO BHEMaHHe, 9T0 COIIPOTHBIEHNE aTMOC(ephl
1 oy
I OPH HAKJIOHHOM [[BHKEHUH (14§ °) HuKak He GoJiee OHOrO mMpoLeHTa paldoTH

yOaleHds CHApAAa OT 3eMJIH.

86. Ina pasubix coobpaykeHuil mpejiaraeM ciaegyomyio tabaumy. 1-i
cTofern MmOKa3HBAET HAKJOHEHHWE IBIDKEHHA K TOPHB0HTY, IOCIENHHE —
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morepio paboTsi; f ecTs OTKIOHEHWe HANPABICHHA JABJEHHS B3PHIBIATHIX Be-
IIeCTB OT JHHUU JeHCTBUTeIbHOr0 ABMKeHHA (cM. gepr. 69— [wepr. 2]).

HakloHHOE [IBH;KEHHE

I'papycs

a—90 ‘ o | B sz o F B YTunmaanua IToTepa
0 90 5%/q 95%/5 0,9900 1:100
2 92 9%a 972/4 0,9860 1:72
5 95 523 1002/5 0,9800 1:53
10 100 9%/ 105%/5 0,9731 1:37
15 105 5l/a 110Y/s 0,9651 1:29
20 110 ol/s 115Y/ 0,9573 1:23,4
30 120 9 125 0,9426 1:17,4
40 130 41y 134Y/5 0,9300 1:14,3
40 135 4 139 0,9246 1:13,3
90 180 0 180 0,9000 1:10

87. HOns oueHnr Mansix yraoB HakaoHa (o — 90°) gopmynay (83) mommo
YpesBHYAHO YIPOCTHTL, 3aMEHHUB TPHUTOHOMETPHYECKME BeJWUUHE HX [Oy-
raMu # cfejlaB Jpyrue yHOpOIeHHA.

Torga monyduMm cieAylolmee BHIDAKEHHe [JIA TOTepH paboTHI:

z? - Oz (1—%) -+ 622 (a:—%),

rane 8 osmagaer yrol Hakiaona asmxenuda (o — 90°), BupameHHHH JIHHOI €ro
AYTH, pagHyCc KOTOpOfl paBeH eJHHHIE, a &£ — OTHOmMEHNne ;;.

OTruppiBasg B mocaenseit popmyie Malbie BEICIIHX IMOPAAKOB, MOAYIHM AJIA
HOTepH:

2
72 1 8 = (i) 5L,
! P - j2
MoskeM ITOJMOMHUTE: )
3 = 0,02N, rge 0,02 ects wacTh OKPYMKHOCTH, COOTBETCTBYIOIAA IMOYTH Of-

1
HOMY Trpagycy (17), a N — 4ucno »THX HOBHIX rpaaycoB. Takmm oGpazom,
moTepsas paboTsl TPUOIMBUTENTHHO BHIPABHTCA:

L 8]
f+0,02 £.N.
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ITo aroit popmyne mderko COCTABHM CIHEAYOIOYI Ta0aHIy, IOJO0KHB

£ -0,1:

P

N........ 0 0,5 i 2 3 4 5 6 10
Worepa . -. . . 1/100 1/91 1/83 1/70  1/60 1/55 1/50 1745  1/33

Orcioma BuM, 9T0 famke naA Goxpmux yraos (mo 10°) mpormsopeune mesx-
Ay oToil Tabammel M mpemplayimelt, 0olee TOYHOH, HEBEIHMKO.

Mer moram Gl paccMOTPeTh eme OueHb MHOToe: paGoTy TArOTEHHs, COmpo-
THBJIEHAE aTMOC(epH; MBI COBCEM elme HIYEero He CKasaJm O TOM, KaK HCCJie-
JOBATENs MOMKET IPOOBITE MPOJONKHTENbHOE, Naske HEONPEJeJIEeHHO O0JIroe
BpeMA B cpefe, The HeT clef[0B KECJIO0POJa; Mbl He YIOMAHYIH O HarpeBaHHH
CHapsAfa OpH KpaTKOBPEMEHHOM HoJIeTeé B BO3JyXe, MH He NalH Ja)ke oGmeit
KapTUHSI MoJIeTa H COMPOBOKAAIOMHUX ero KpaiiHe MHTEPECHHIX ABJEHHH (Teo-
peTHYecKu); MH TOYTH HE yKasalu Ha BEIWKWE IEPCIeKTHBH B Clydae 0Cy-
IecTBIEHHA Jea, PUCYIOMuecs HaM NOKa eme B TyMaHe; HaKOHEI, MM MOTLJIH
Gr HagepraTh KOCMHYECKHe KPUBEIe JBUKEHHA PAKeTLl B HeGeCHOM IIpocTpaH-
cTBE.




NCCIEJOBAHUE MHWFPOBBIX ITPOCTPAHCTB
PEARTUBHBIMHA INIPUBOPAMU
[1911—1912 rr.]

PEAKTHBHBII TIPUBOP «PAKETA» K. IIHOJKOBCKOI'O

1. Ilpepncnosue

Jlonro Ha pakeTy A CMOTpeN, Kak W BCe: C TOYKH 3PDOHHA YBeCeJeHHN U
MaJIeHbKHX MNpHMeHeHHI.

He momHu0 X0pomo, Kak MHe OPUINJIO B rOJOBY CAENTAaTh BHYHCIEHUA, OT-
HOCAImMHPECA K parere.

Mue kaskercs, mepBsie ceMEHAa MBICTH 3aPOHEHBI OBLTH H3BECTHLIM (aHTa-
aepom fHione BepHoM; o mpoGynua paGory MOero Mosra B H3BECTHOM Hampas-
nerud. fIBuaHCH jKemanus, 3a JKeNTAHHAMHI BOSHHKJIA AeATeIbHOCTH yMma. Ho-
HeYHO, OHA HH K geMmy Obl He IOBeJa, ecay OBl He BCTPETHIa HOMOIIYL CO CTO-
POHKI HayKW.

Kpome Ttoro, Mue mpeicTaBiAsAeTcA — BEPOATHO JOM{HO,— YTO OCHOBHbIE
ujen u JI060BE K BEUHOMY cTpeMiIeHH0 Ty/ia — K ComHmy, K 0CBOGORIEHHIO OT
Hene#l TATOTEHWs,— BO MHE BaJOMEHH UyTh He ¢ pommenusa. Ilo xpaimei
Mepe, s OTIMYHO MOMHI0, UTO MOeH J06HMOil MedToil, B caMOM paHHEM JeTCTBe,
ele 10 KHUT, OLIIO CMYTHOE COSHAHHE O cpefie 0e3 TAMKecTH, Ie ABUMEHHI BO
BCEe CTOPOHEI COBEPIIEHHO CBOOOMHHL W Ife lydlle, yem nTHue B Bosayxe. Or-
KyZa ABIJIHCH 3TH ;KGJAAHHsA, A JI0 CHX IOP HE MOTY IOHAThH] H CKa30K TaKHX
HET, a 51 CMYTHO BepWJ, M YyBCTBOBAJ, W JKEJaJ WMEHHO TaKoif cpean Ges
oyt tsarorenuda. Crapeiii JUCTOK B MOMX DYKONHCHAX ¢ OKOHYATENbHHME (op-
MyJaMH, OTHOCAIMMMHCA K PeaKTHBHOMY IpHGOPY, mMOMEYeH aaTow 25 aBry-
cta 1898 r. OueBupnwo, 3anumaicsa A uM pansme. Ho He jmankuii momer pakers:
IUIEHUJT MeH#A, a TogHsie pacuersi. CBOM BLIYMCJIEHUsT M BHIBOJBI U3 HUX f 00-
mapoposanx B 1903 r.* Hacrosmaa paGora ects passurue oToil. Ho rak Kax

#* «Hayunoe oGospeume», 1903 r., MNe 5.

167



HamegaTaHHAH TPy Malo KOMY H3BECTEH, TO 3/1Ch A IIOMEIIaio ero pesioMe H
maske BasRHelmue ero (OpPMYyJIH.

Na6aBu MeHA Goe IpeTeHJoBaTh HA pelieHne Bompoca. CHavamza Hems-
OeHO MAYT: MECJb, (JaHTABHA, CKA3Ka; 3a HMMU INECTBYeT HayuYHHIi pacder,
H yxe B HOHOE KOHIOE HCHOOJHEHHE BeHY9AET MEIC/IB.

Mos pabGora oTHOCHTCH K cpepHeil ¢ase TBOpUecTBa.

Bonee, ueM KTo-EHOYyIb, A MOHUMAI0 0e3fHY, pasfeldlOmyi0 NI OT
ee OCYIeCTBJIEeHNs, TAK KaK B TeUeHHEe MOEH JKH3HH A He TOJILKO MHOTO BBIYHC-
JAA7, HO W HCHOJHAJ, pafoTad TaKKe DYKaMHu.

Ho Heabss He OHTHL Hee: WCHOJHEHHIO IPENMIECTBYET MEICIL, TOYHOMY
pacuery — (aHTABHA.

f 6yny pan, ecam mos pabora mobyauT APYrHEX K AalpHelimeMmy TpPYyAy.

Bce sHaloT, Kak HeBoOOpa3sMMO BeNHKa, KaK OecKoHewHa bceleHHasd. Bce
3HAIOT, 9TO W BCSA COJHEYHAA CHCTEMA C COTHAMH CBOMX IITaHET €CTh TOYKAa B
MHpe. '

IIponuKkHn JOAA B COTHEUHYIO CHCTEMY, paclopssaiica B Hel, Kak Xo-
3giika B JloMe: packpoiorcsa nau Torpga Taitner mupa? Huckonsko! Hak ocmorp
Kakoro-am0yap KaMyIDKa HJIH DPaKOBUHB HEe PAacKpoeT eme TailH OKeaHa.
Ecam 651 azke J0OIM OBJIafel i IPYTAM COJHIEM, HCCIeI0BAIH Bech Miednblii
HyTb — 3TH MHJOJIHapIb! COJHI, 3TH COTHH MRJJAHapPIOB IIJawer,— TO H TOrma
MBI cKazaad Ol TO 3ke. U Muismappsl 9TH — TOYKa, U OHHM OBl He pasobiia-
9uan TaitH Mupa... Bce Hamm mosHaHusA, HacTosamue u Oynymme, HHYTO B
CpaBHeHHH ¢ TéM, 9TO MLI HHKOT/la He ﬁy,ELEM 3HaTh. . .

Ho kak ;xaloK 49ed0BeK B cBoux sabuy:xmenmax! J[aBuo aum OpuI0o Bpems,
Korja mogHATHEe Ha BO3JYX CUHHTAJJOCH RO YHCTBEHIIBIM MORyIIeHHneM H Kapa-
JIOCH KazHbi0, KOoTJa pacCcy:;xICHHe O BpauieHHH 3@1\-1.1'117[ HAKa3BBAaJdOCH COMIKE-
HIEeM.

Heysxelnn Bo Bce BeKa CY:KAGHO JIOASM HOBTOPATH cBom ommnOxu?!l. . .

2. Peswone paGorsr 1903 r.

Pa6oran Haj teopueit peakrnsHoro nputopa ¢ 1896 r., b mpuman K cie-
EYIOIIUM BBLIBOIAM.

Crnapan uMeer coapy:Xu BuA GecKpHITOIl OTHIEL, JETKO PacCeKammei Bo3-
oyx. Bonpmas wacTe BHYTPeHHOCTI CHapdaja 3aHATA ABYMA BELIECTBAMH B
KUIKOM COCTOSTHHU: BOLOPOAOM M KucJopoaoM. Obe jKHAKOCTH pasjeleHsl me-
PeropoIKoil u COeNHHSITCS MEKIYy €000 TOAbKO Majgo-momany. OcraidpHas
YacTh KaMepHl, MeHbOIeH BMEeCTHMOCTH, BazHaueHa Jyid moMenleHua Habaioma-
TeJs U PasHOro poja alllaparoB, HeOOXOMMMHIX AJIA COXPAHEHUS €ro »KU3HU,
IJIA HAYIHBIX HAOMIONeHUIT 1 JIJIs YIPABIEHHS «PaKkeToi» (TaKk HA3BAJH MBI HAII
PeaRkTHBHEIH mpuGOp).

Bopmopon u KHCIOPOM, CMEIMUBAACH B Y3KOM YaCTH ITOCTENEHHO PACIIMPHIO-
meiica TpyOE, BpOAEe AYXNBOTO MY3BIKATHHOIO MHCTPYMEHTA, COENHHAIOTCH
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XuMHYeCcKM M 00pasyiorT BOIAHOI map HpHM CTPANIHO BHICOKOM TemIeparype.
On mmeer OrpOMHYI0 yIPYTOCTh H BHPHIBAETCA H3 MHPOKOr0 OTBEPCTHA TPYGHI
¢ ysKacaiomeil CKOPOCTHI0 IO HAIPABIEHHIO TPYOH HJIH NPOAOJLHOI OCH Ka-
mepsl. HanpaBienne faBilenns mapa U HampaBjleHHEe II0JleTa CHapAja IPAMO
TIPOTHBONIOMOKHE! [1].

R /’fz'::_
.@ m’-'-::'.,-. e et =

el 7 o,
LN Y e

R

Cxema peaxrmsHoro mpmGopa K. 3. Ilmoaxosckoro

IlaBienne mapa OGHIKHOBEHHO COBNajlaeT ¢ HANPABICHAEM JABIKEHHS pa-
Kersl. [Ipu ee ocraHoBRe miaH 3ameniTeHuu ObiBaeT maoGopor. JIBmxeHme ke
mapa DPH YCKOPAKMEMCA XO0Je paKkeThl IPOTHBONOJOMKHO €€ JBHKEHHIO;
npu saMejiAnmeMcs — HaoGopoT. I'OBOpPIO TYT 0 KaKymieMcs ABHKEHHE
napa OTHOCHUTENBHO ' PaKeTH.

Baprismas Tpy6a, HAymas BJOIb IPOOILHCH OCH PAKeTH, Yepes LEeHTP
ee MHepIuM, OXJIAKAAETCs HHBKOU TeMIepaTypoll :KHIKOTO KHCJIOpOIa H BO-
AOpoAa, OKpy:KalomuX TpyOy HIH ee KoxyX. ITH cBOGOAHO HCIapsAOmMuecH
JKIAKOCTH UMEIOT TemuepaTypy oxono 200—250° I umsxe By U npenATcTBy-
10T pacmIaBJeHHI0 TPyObl BHyTpeHHeli BechMa BEICOKOM Temmeparypoit. Tax
KaK B3PEIBAHHE MPOJO/KAETCA BCETO JHIIb HECKOJBKO MUHYT, TO HOTEPH XO-
JIONHBIX JKHIKOCTell OT WX MCHAapEeHHS HEBEIHKA.

Bpamenue paxeTsl MOMKHO yCTPAHHTH PAa3HBIMHM ABTOMATHYECKH AEHCTBYIO-
UM 1puGopamMd, Tak YTO HampaBJeHHe NPOJOIBHON OCH PAKETH M IOJET ee
Oynyr, npubausurensHo, UMETh ONHO HANIPABJIEHNE: IyTh €6 — IpPAMAas IHHAA.

ITpocreiiuay cmocoGoM ympaBIeHHs HampaBIeHHEM PAKeTH CIAYIKAT I0-
BOpaTHBaHKHE KOHLAa pacTpyba mauM pyasa mepex auM. IIpu moBopaunBaHEM
UX rassl NPHAMMAIOT MHOE HANpaBJIeHHe, M CHAPAJ MOBOPAYMBAETCH WJIH pe-
TyJHpYercd.

IHepPrus XHUMHYECKOTO COeIHHEHWS BOMODPONA ¢ KHCIOPOZOM TIPOMALHA.
3HaunrenbHas vacth ee, mmenHO o 0,65 (65%), mepemaerca paxere, T. e.
nepexoauT B Hepruio ee asmkeHuA. Ocramsmaa wacts (35%) upger ma gBu-
JKeHHe BOOAHOTO mapa. Taxasa 3HaYNTEIbLHAA Y9acTh OHEepPruH B3pPHIBYATHIX
BEIeCTE yCBAHBAGTCA pPaKeToil B cpene, cBOGOAHOIH OT TATOTEHHS; B cpeme
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K€ THIKECTH TAaKOe YCBOEHNME MOKeT OHITh JUILL MPH MOMEHTATLHOM B3DPHIBE,
COBB]J]]IBHHO HBHPHPOI[UOMB HpaRTH‘IeCHOM OTHOINEHHH. I'IBM Me[JIeHHee B3PhHIB,
9eM [[071€e OH NPOJOMIKAETCA B CPEJle TAMECTH H YeM CHIbHee IOocleqHAs, TeM
MeHbIIe YTHIN3ANUS DHOPIHH B3PHBYATHIX BEIIECTS.

B cpepne e 6es raxectH yTHIN3anMs He 3aBHCHT OT BDEMEHH M TOPSAIKA
B3pHIBAHHA.

Brarogmapa ycropsomeMycs IBHKEHHI0 PaKeTsl BHYTPH ee of6pasyercA
Ramymasca (IoOKa COBEPUIAETCA YCKOPEHUe PAKEeTHI) WIH BPEMEHHAA TAMKECTH,
KOTOpas TeM GOJbIIe, YeM B3PHIB OBICTpee HMJIH 4eM JIaBJeHHE BHIPHIBAIOIIHXCH
u3 TpyOsl mapoB GoJapime. JTa OTHOCHTENbHASA TAMKECTH IO JEHCTBHAM CBOHM
BHYTDPH AXpa HAYEM He OTJIUTAETCA OT HATYpPaJbHOU Taskect. [Ipm momenTtan-
HOM B3DHIBe OHA GECKOHEYHO BENHKA, W MOTOMY KAK caMad pakera, Tak W Bce,
3aKJII0UAloIeecd B Heil, MOKHO pPaspyMHUTHCA W OOrH6HYTH. Bor mowemy
MOMEHTAJBHHI MM Yepecayp GBICTPHI B3DPHB HETOJEH.

Horna BpemenHnas tamects B TegeHue papeiea gocruraer 10, 1. e. 8 10 pas
Gombme, uem y moBepxHocTH Jemiau, To yceamBaerca 0,9 (90%) mauGonsmero
yCBOEHHA SHEPTHM B3PHBYATHX BEHmECTB B cpene Gea Tamectu, umenno 0,65 X
% 0,9 = 0,585, T. e. 6onee 58 % Bcero kKoauuecTEa NOTEHIMANBHON XHMHIECKOI
DHEPIUH, BaKJIIOYEHHOI B CMeCH BOZOPOAA C KHCIOPOIOM.

Ilpy HaKIOHHOM IOJeTe paKeTh YTHIHMSHDPYETCA ropasgo GoabImee KOJH-
9ecTBO 3aImaceHHOI sHepruu. B mpepene, Korga moier rOpH3OHTANEH, YTHIH-
Bamua HAmGONbIIag M JOCTHUTAET, NPH Y/AeCATePEHHOH BPeMERHOI TsxecTH
BHYTpH pakersl, 0,99, nan 99%. ITpu noxere paxers mox yraom B 14!/,° K ro-
PH3OHTY HE3HAauUHUTEALHOE COMPOTHBIEHHE aTMoCepH TOJNBKO y4eTBepAeTcA
CPAaBHHUTEJbHO ¢ BEPTHKAJbHEM IMOJETOM, MEKIY Te€M KaK YTHIH3UPYETCHA IIpH
taxoM Haraone 0,965. ro cocrasur 0,627 (0,65%0,965) moanoil xumugeckoii
9HEPrHH B3PHBYATHIX BEIECTB.

Haubompmaa yrumusanua (65%) kak B cpepe TAMECTH, Tak M B cpejie Gea
TAKECTH, IOJYJaeTcsi TOrJa TOJLKO, KOrga KOJHYECTBO B3PBIBYATOH CMeCH
B 4 pasa mMpeBHINAET Bec CHAPSANA CO BCEM CONEP/KUMGIM; B MPOTHBHOM CJIYy-
qae YTHIH3aOus MeHbIIe 65%. HpH 9TOM OTHOIIEHHH KOJHYeCTBAa B3PLIBAATBIX
BemecTB (4) k Becy cHapama (1) mocmepumit mpumoGperaer A0 9 KM CKOPOCTH B
onuy cexyuay. CHapsA MOMeT MOJYIUTh H MPOU3BOJLHO GOJIBIIYI0 U NPOU3-
BOJIBHO MEHBIOYI CKODPOCTh, HO TOINAa HCIOJL3YETCA MeHblIee KOJHYeCTBO
9HEePIruH B3PEIBIATOrO MaTepHala. 3TOT IIPOOEHT YyTHIH3alMH TeM MEeHbIle,
qem OoabIIE YRJIOHEHHE OTHOCHTEJLHOIO KOJHIECTBA B3PLIBHATHIX BemecTB OT
yncra 4.

Mpu ormomennu or 1 fo 18 ucmomsaosanue snepruu Goxee 48%; coorser-
CTBYIOIIHE CKOPOCTH B cpenge Ges TasxecTH kolebmawores or 3,9 mo 16 9 kM B
cexyHay. Ilocaenneii ckopocTu GoJee 9eM JOCTATOYHO AJIA ONOJEHHA MPHTAME-
aua Conuna u 3emiawm m GAYKIAHHA PAKeTH MEKIY 3Be3faMd Opu GpocaHuu
ee [0 HAIPABJEHUI) IOJOBOT0 [BIMKEHHA S3eMIIH.

IleiicTBUTENLHO, pacueT HaeT ABe riIaBHEe ckKopoctd Opocanusi: B8 14 u
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74 kv B ceryHny. [TocnenHee 4ncno OTHOCHTCA K GPOCAHMIO IO HAIPABJICHHIO,
o6paTHOMY J[BMKEHHIO 3eMIH, a IePBOe — MO0 HANPABIEHHIO TOJOBOTO €€
nemxeHnsa. Taxum o6pasom, fasxe IPH ABEHAAUATHKPATHOM KOJHIECTBE B3PLIB-
YaTHIX BEIECTB DTOT AKT PadbeIUHEHHs C COJHEYHOH CHCTEeMOil yiKe coBep-
maercHd.

Pakera mo:ker, TEODETHIECKH, TONHHMATH MACCH JKEJaeMol BEeJHYWHEI,

Ecan, manpumep, mano noguars 200 xr, to gua ynaxeansa or Connna Hamo
pe meHee uem 2400 Kr B3pEIBYATHIX BEIIECTE.

JaMeTuM, 4T0 KUCTOPOJ MOMKHO [emeBO HOOBIBATE M3 aTMOCHEPHl OHAEe-
HUeM BO3yXa U JajJbHEeHIIHM HcOapeHueM M3 Hero asora. JTo TaK U Jejaercd
Tenepb. Bojopon MoxHO fOOHBaATH OMMUKeHHeM CBeTHIRHOTO rasa. Cmawaia
oIKAIOTCA 0o0Jlee CIOKHbIE NPOMYKTHl ¢ HAHOOIBIIMM MOJEKYISPHBIM Be-
cOM, a BOIOPON oOcraercs B razoobpasHoM Bume. MokHO [aske OCTABUTH Go-
JIOTHHII Ta3, TaK KaK ¢ KUCIOPOJOM OH JiaeT TaK:Ke cOeJHHeHNA NeTyque (Boja,
YIIEeKHCIbI Ta3) W, claea[oBareabHo], rogusle niaa paxersl. Mrak, Bogopon
H KHcIopop npu habpnaHOM IPOU3BOACTEE MOTYT H He GHITH 0COGEHHO JOPOTH.
OsmieHue BOJOPOMA 3aTPYAHUTENbHO (IOKA), HO BMECTO HEr0 MOKHO B3ATH
C PaBHEIM H fla/Ke JY9IIIHM yCIEXOM JKHJKHe HIN OKHMKEHHEIe YIJIEBOTODOJIH,
KHaK 3THJIEeH, aneThjJeH H T. II.

Jasa coxpaHeHHA rasoB B jRHAKOM BHIe He HY/KHO 0COOEHHO KPEIKHX CO-
CY/IOB: OHH JOJIKHBEL OBITH TOJBKO HEMHOT'O KDEmde TeX 3eMHEIX COCY/0B, B KO-
TOPHIX XpaHHUTCA BOJA.

Tax:xe B3pEIBHAA TPY6A CPABHUTENLHO ¢ OGBIKHOBEHHON IYIIKO YpesBH-
YyaifHO JerKa, Tax Kak B apTHIJNepPHiiCKOH mymKe B3PHB IIOYTH MOMEHTAJEH
H B MAly0 [ONI0 CEKYHMIH B3PHIBAETCA CPABHATENILHO OPOMHOE KOJIHYECTBO
BemectBa. Me:xy TeM Kak B Hallmeil BSPHIBHOH Tpy0e B TOT K€ MAJblil mpo-
MEXYTOK BDEMEHH B3DHIBAeTCH JHIIhL CPABHATENBLHO HHYTOMKHAA [OJA 3ama-
ca, a Bech OH PAacXojlyerc B TedeHHe HecKOAbKHX MHHYT (1—20 mumyrt).

Ecan, sanpumep, Beck cHapafn co Beem cogepsxumeiM Becut 1000 kr u Bpe-
MEHHAA TAMKECTh yIecATepuiach, TO JaBlIEeHHe Ha OCHOBaHME TpPyOHI, T. €. B
Haubonee yakoii ee wactu, Gyner cocraBasars menee 10 tomn. Monycrum, aTo
MIOmMAaAh OCHOBAHHA TPYObl, HIH IJIOMIAjb HOPMAJbLHOTO CedeHHA B Haubolee
y3roi gacri, cocraBur 100 XB. cM, Torga jaBleHHE B3PHIBAIOIIUXCA Fas30B B
ocHoBaunu Tpy6n Oymer menee 100 armocdep. B mpyrux wacrax TpyOGsl faB-
Ienue Oyner TeM MEHbINE, 96M OHH JANbOIE OT OCHOBAHUA M 00Jee PacIoUpeHSI.
J1erKo BEIYHMCINTH TEmeph, 4T0 HAaMGObIIAad TOJNIIHHA CTEHOK TPYOBI U3 CTAJH
lle TPEBHIIAET O MM.

OTHOCHTENHLHO MaTepHala B3pLIBHOM TPyOL HHYETO ONpEefeNIeHHOr0 TeImeph
CKa3aTh HENh3sA. YKAKEM TONBKO HA OMLITHI, KOTODPbIE HOKA3alH, YTO FKEJe30
IpH TeMmIepaType :RHIKHX ra3oB, KOTOpHe OKPYsKalT Hamy TpyOy, nmeer
orpomuyo kpemocts [2]. Homneuwo, Bce 3HAIOT, 9TO JKEI€30 MIABATCA KaK BOCK B
nmnaMeHu rpemydwero rasa. Ho Bejr TouKa niaBiaeHus xeaesa scero 1300° I [31,
Ects BemectBa Gollee TyromiaBKue; TaK, METAJJI BOIXbpPaM HMEeT TeMIepaTypy
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naasaenus B 3200° IT. To sxe MoeM mOBTOPHTEL M OTHOCHTENBHO B3PHBYATHIX
BJIEMEHTOB: KHCJIODOA M BOAOPOJ] MH OpalH TOJBKO JjIA DpPHMEpa. -

fl npuHAT B BHUNCIEHUSIX yIECATEDEHHYI0 BPEMEHHYIO TAYKECTh B paKere;
HO BEJIMYHHA BTOH TAMECTH B HAIIHX PYKAaX, H MHI JlasKe MOMKEeM CJelIaTh ee
AUIDh HeMHOTO Goapme 3eMHOi (1), B ocofGeHHOCTH NpH HAKIOHHOM WIH IO-
PH3OHTANBHOM HOJHATHH. Tax, OpH ropH3OHTAABHOM [BH/KEHHH CHapAma M
YTPOEHHOI OTHOCHTENLHOH TAMKECTH YTHJIW3ALUA BAPHBYATHX BENIECTB, CPaB-
HHUTENBHO ¢ MOMEHTAJNLHBIM B3PHIBOM, coctaBiaser 8/y (okomo 89%). Bopouew,
€CTh CPEJCTBO COXPAHATh BeIM H KUBOTHRIX H IIPDH OIPOMHOH THH{ECTH,
0 ueM peusr Oyjer majsiie.

.BooGpasum abCOTIOTHO HEBO3MOKHOE: MOJOMKHM, ITO HA THICAYH HIIH MHII-
JHOHBI BEPCT YCTPOEHA HpEeKpacHasA OTBECHAA HJIM HAKJIOHHAS jopora (Ha-
npuMep, 3y6uaTag ¥ T. m.) ¢ BarOHAMM, MallMHAMH H BCEMH IpHCIOCOGIe-
HHAMHU 714 yRoOHOTO DyTellecTBHA 3a mpejgensl atMmocdepr. Ilogsimasce mo
Hell Ha H3BECTHYIO BBICOTY, MH IOTPATHM HEKOTOPOE ONPEe/IeNeHHOe KOJIMNIeCTBO
paborel. CoBepmas IOJHATHE ¢ DOMOMBI0 KAKWX-IA00 ABUraTeien, XoTs Obi
U CaMHX COBEPINEHHEIX, IIPDH COBPEMEHHOM COCTOSHHH TEXHHUKH, M HCIOJNb-
ayem me Gomee 10% toli XxuMHUeCKO#l »HEPTHH, KOTOPYIO 3aXBaTtuM ¢ coboi
B BLICOTY B BHIAE TOIJIHBA. ,

g mopgHATHA Ha TY e BBICOTY, HO (€3 JeCTHMI ¥ TONBeMHHX MAIIHH,
¢ mMOMOIIbI0 HAIIEro CHAPAJA, KaK MH BHJENN, YTHJIH3UDPYETCA MPH-PasyMHOM
noas3oBannn He meHee 50% XmMUYeCKoil 9HEPIHH COEJHHEHHs BOOPOJA C
rucaopogoM. Mrak, ¢ moMomeio BoOGpasKaEMEIX BEPTHKAIBHEIX JOPOr Pacxo-
Jgyercsa, mo KpaifHeil Mepe, B nATH (D) pas 60JIbIIe TOILTHBA, 9eM B PEAKTHEHOM
npuGope. BuiBox sT0T cipaBenUB ITHING A MOAHATHA HA BHICOTY, He MEHb~
myo 700 Beper, Korga yTHAUBHPYETCH 3RAUINTENbHAA 4aCTh DHEPTHH B3PHIB-
JaTEX BeOIeCcTB.

Pesynerar Mmomer OBITH cOBCeM NIaueBHHII Nnpu Malofl OTHOCHTENBHOI
THIKECTH U OPH MaldoM moxuATHH. Takr, Ipu BpeMeHHOH TAMeCTH, PABHOH 3eM-
Ho#t (1), m BepTHKANBEHOM IIOJNOKEHHH B3PHIBHOH TPYOH pPe3yIbTaTOM ABIAET-
cdA, IPH OTPOMHOM, CPABIHTENBHO, PACX0[e BBPHBYATHX BEMECTB, BAJMATH-
MHHYTHOE CTOAHHME Ha OJHOI Bhicore. IIpu HecKONBKO GONbIHIEM YCKODEHHH
paKeTH (BpeMeHHAsa B Hell TAKECTh HEMHOTO Gojlee eMHUIE!, T. €. 3€MHOH TA-
FKECTH) MOJHATHE HA HECKOJILKO apmuH B Teuenne okoixo 20 mumyr!!!

Taxue xadKue peaKTUBHEIEC ABJIEHMA MHB OOHKHOBEHHO M HaliaiomaeM Ha
Semue. Bor moueMy 0HM HEKOTO He MOTJIH IIOOIMIPHUTD K MEYTAM U MCCIE0BAHUAM.
Tonpxo pasym m HayKa MOTIH yKasate Ha npeoGpasoBaHHe BTUX ABJICHHR
B rpaHJHO3HBE, NOYTH HENOCTIKIMBIE TYBCTBY.

Bor rinaBueiimue ¢opmMyabl, Ha OCHOBAHWH KOTOPHX CHeJaHB BCE 9TH B~
BOJIBI:

V=W (2+37). (16)1)
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Tyr In ospavaer HaTypaJsHIi Jorapugm; V ecTsb CKOPOCTH CHapsama HITH
paKeTs MO0 OKOIYaHUM B3PHIBaHUA Macch (M,) B3pHIBUATHIX BemecTs; M, ecTh
Macca CHApSALA CO BCEM CONEPIKMMEM, KPOME B3DHIBYATHX BemiecTB. Ilommas
macca pasaa: My+M,; W ects oTHOCHTEIRHAA CKOpOCTHI®] arementa oxmammen-
HEX (pacliupenueM) MpPOJYyKTOB TOPEHHA, KOT/ia OHH BHIPHIBAIOTCA HAPYMKY 13
swepia B3pHBHOM TPYGH. OTHOCHTENHLHO PAKETHl 5T4 CKOPOCTH HE BABHUCHT OT
spemern u Mecta. Qopmyaa oTHocHTCA K cpene Oe3 TsmecTH. Y THIAH3ANNA a6-
CONIOTHON PHEPIHH B3PHBYATHIX BEMECTB PAKeTOll B cpese Ges TAMeCTH BbHi-
pamaerca

%‘2 - {m (1+ %)}2 (26)

M
Horma -ﬂﬁ% MaJo, TO YTHIM3anuAa paBHA Fz Torpma dopmyaa (16) Bepasures
1 1

caen[yomum] obplasom]:

V M.
w T My

14
t=—- (28)

eCTh BpPeMA B3pHBaHHA B TaKoii cpene [®]; p — mocroannoe yecKoperne cHapsaa
oT ﬂeﬁCTBHH B3pbIBaHHA. OTHOCHTEJIbHAA NIIH BpeMeHHada TAMECTh, Pa3BHBIIAA-

csa B CcHapAe, BHPAasuTCA 4Yepe3 OTHOIIEHIE gﬁ, rpe g-— YCHKOpeHue 3eMHOIT

THAMECTH Y IOBEPXHOCTH.

__V [?
t=—2, (31)

rae V, ecTh OKOHUATEIbHAA CKOPOCTH (110 MPEKPAIEHHH B3PHBA) BEPTHKATBHO
nogauManmeiica oT 3eMIn paKeTh.

V=vi(-2-): (34)
Vo=W(1— %).m(ur%); (35)
p=pP—2§& (44)

THe p; CCTh YCKODEHHe CHapAa B cpefe TAMKECTH TPH BePTHKANbHOM J[BH-
JKEHNN,
Bricora (h) momHATHA B 3TOM caydae ompefeisderca (opMYJIOi:
1 2 __P—8 p»
k—zplt-—- 2 'to (45)
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g CumMTaeTcs TOCTOAHHEIM, TaK Kak J0 M3PAaCXOf0OBAHHOS B3PHIBYATOTO MAaTeC-
pHaJIa cnap}m IIogHHMAaeTcAad Ha HB?:H&‘]HTBJIBHyIO BHCOTy CpﬂBI—IHTEJILHO
C pajumycoM 3JeMiIH.

V3
khztp—g) ’ (46)
).
=gy (1=5); (47)
T g
- = - (51)

3neck Ty ecrs mosnesnas pabora B3PHIBUATHIX BeLIECTB B Cpejle TAMECTH,
a I' —B cpeme 6e3 TAMECTH.

M
Wfa‘l =(1+9*—1 (62)
My
= 31, -

IdTa GopMyJIa MOKABLIBAGT OTHOCHTCIBHOE KOJUYCCTBO B3PHBIATHX BElIECTB
M
(m—a), HOTpe(’)Hoe He TONBKO IJA NpHOOpeTeHHA CKOPOCTH B Cpefio Oes
1
TAMKecTH, HO H A TOoTepH ee Ily'l‘eM oﬁpa'rﬂoro BBPHBaHH}I. EBJIH q
M,
Mamo, TO — = 24.
) M, q
To e camMoe, HO JJs NOAHATHA B cpeje Ts:xecTH u obparHoro Geso-
TIACHOT'O CIyCKa.
M, pg \2
— = (1 —-—-) —1. 66
7= (14 2 (66)
M,
Omare, ecanm ¢ mwim 5~ Maio, TO
1

%=2q ) (pig)‘

ITonesnass pa6oTa npu TOPUBOHTAIBHOM J[BUKEHHH paKeThl TOpaspo
Goabme, weM mpu BepTHKadbHOM. OTHOmMEHHE ee K Ioje3Holi paboTe B cpene
6e3 TAMECTH PAaBHO

(£ ™
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2
ITorepa cocrapaser (-%) , MeKIy TeM KaK NPH BepPTHKAIBHOM IBHIKC-

HHH TOTepsa paBHA % .

Tl g4 (B .5 .8 £ . L
[Thjﬁi—f(p)—g—2cos"( - —cosa P]/1+pa+2cos']' p'(83)

3'1'0 BBIpayKeHle omnpenender YTHJIH3aOUIO nIpH HAKJOHHOM DOJHATHH B
cpefie TAMKECTH IO OTHOIIEHHIO K DHEPTUH, MOJYIeHHOH pareToil B cpefe 6es
takecTd. TyT a ecTh yroam Mexay HampaBlIeHHeM PAKeTHOrO IYTH M MIymei
BHH3 BEDPTHKANbI0; f — yroa TOro jke paKeTHOrO TIYTH C HAIPABJEHUEM B3PHi-
BaHHA HIH HanpasJieHHeM B3PBIBHOM TPyOnI; o Goaslme mpsamoro yraa, f —
Menbine; ¥ = a - .

Jlerko mokasark, 4To BhIpaskeHue [83] maer ofa wacTHBIX cayuas, T. e.
(51) u (73).

Ipenuiyniee BripaeHHe MOMKHO YIPOCTHTH, €CIH HAKIOH MYTH DPaKeTLl
¢ ropusontoM He mpeesmaer 10°; Torga momygmm:

Ty g g ‘
[F]=t—&—002.£N. (87)1¢]

Tyr N osHawaer B rpajycax HAKJIOH TPAeKTOPHH DPAKETH ¢ TOPH3OHTOM.

3. Pabora TArOTEeHHA HpH YNANEHHA OT IIAHETHI

Ovenp mpOCTEIM HHTErPHPOBAHHEM MOKEM IOJYYHTH CJIELYIIee BhIpa-
smerne mua pabors T’ HeoOGXOTUMOM [JIA yHaldeHHs eMHEUIE! Macch ] oT mo-
BEPXIIOCTH IJIAHETH pajuyca r, Ha BHCOTY h:

£1 s
T=Sn(t— =)
3necs g, OBHa4YaeT YCKOPEHHE TAMKECTH Ha MOBEPXHOCTH JAHHOM MIaHeTH,
a g — YCKOpEeHHEe 3eMHOH TAKeCTH Ha IMOBEPXHOCTH 3eMJIH.
Ilonosum B aroii popmymre h pasEbIM GeckoHewHocTH. Torma ompegennm
HanGoNpmyio paGoTy NpH YAATEHHH eJUHHUILI MACCH C HOBEPXHOCTH IIAHETH!
B GECKOHEUHOCTH H HOJYIHM

Tl =%‘r1.

SaMBTHB, qTo ? €CTh THAMKECTh Ha MOBEPXHOCTH NJIAHETHI OO OTHOMEHHIO K

THMKECTH 3eMiIH, BHIUM, 9To pabora, morpeGHAA IIA yHaJeHUsa egUHUIEI Mac-
CEl OT IOBEPXHOCTH IIaHETH Ha 0OecKOHEYHO OOJBINOE pAacCTOAHHE, PaBHA
paboTe mOgHATHA 3TOH K€ MacChl OT MOBEPXHNCTH HAa OJUH paguyc ILIAHETH,

175



eCJIH JIONYCTHTh, ITO CHJIA TA;KECTH IIa Hell He yMEHBIIAETCA C yHaJeHHeM oT
IMOBEPXHOCTH.

Taxnm oGpasoM, XOTS IPOCTPAHCTBO, KyJa IPOHUKAET CHJIA TATOTEHHA JI0-
Goii miaHerni, 6e3rpaHHYHO, OJHAKO CHJA dTAa HpEACTaBIAeT Kaxk OB cTeHy
HIN cepy HUYTOMKHOTO CONPOTHBIEHHA, OOJEKAIOIYI KPYyIoM NJIaHETY Ha
BeAHYMHY ee pagauyca. OmondeiiTe Ty cTeHy, NpomHUGHUTe 3Ty HEYIOBHMYIO pPaB-
HOILIOTHYI0 00GOJIOUKY — H TATOTeHHE IMODeKIeHO Ha BCEM ero OeCKOHETHOM
]]pOTF,[}EeH]rIH.

W3 mocaepmeii gopmyasl BHAHO, 9T0 npefenanuas pabora (7)) nponopimo-
HAJbHA CHJIE TAMECTH g; Y INOBePXHOCTH NJAHETH M BeIW4YHHE ee pamuyca.

Jlnsa paBHONJIOTHHIX IJIaHET, T. €. AJIA NAaHeT OJHON HIOTHOCTH, HAmp[H-
mepl, ¢ semnoii (5,5), cuIa TAMKECTH Yy MOBEPXHOCTH, KAK M3BECTHO, MPOMOP-
OUOHAJHHA PajHycy IJIaHETH W BHpAaykaeTcA OTHOINeHHeM pamuyca (ry) mia-
HeTHl K paguycy Semam (R).

&1 r r 1

CiepoBaTeabHo, T =& ™ Ty= = h=7

3Hauut, mpenensHas paGora (7';) upesBrwaiitHO OBHICTPO YMEHBIIAETCHA C
yMeHbIOIEHHeM paguyca (r,) NIaHeTH, HMEHHO, KaK ee IOBePXHOCTE.

Tag, ecau ata pabora misa semaoro mapa (r,= R) paeua R, mau 6 366 000
kmrorpammomerpos [191, ro mua maamerst ¢ gmamerpom B 10 pas meHpmEM OHA
pasHa 63 660 kKmrorpamMMoMeTpoB (eHHMIIA MAacChHl — KIJIOTPAMM).

Ho m ana 3eman, ¢ HEKOTOPO# TOYKM 3peHNsA, OHA He OUeHb BelTHKa..B ca-
MOM [ielie, eCJIM CUMTATh Temaonpoussoxareasrocts Hedra B 10 000 ramopumit,
9TO KOBOJBHO BEPHO, TO YHEPIHA 3TOr0 FOPEHHA BEPASHTCA MEXaHUYECKOH pa-
6oroit B 4 240 000 kumorpammomerpos [11] ma 1 Kmmorpamm ropiogero Marepuala.

BHXO,]'J.IIT, q9TO0 4 HpeaeJbpHOro ynajdeHnd eqUHNIBI MacChl OT HOBEPXHOGTH
Hameil muaHeTs Tpebyerca pabora, KOTOpasg CONEPMKMTCA NOTEHIHAJILHO B
HOJyTOpa MacCOBHX eJHHANAX HedTH.

Tax, B npuMenenuu x gemoBexy, Becamemy 70 Kr, moJyyuM KOJHIECTBO
vegtu B 105 K.

Hemocraer TOMBKO yMEHbSA BOCIOJIL30BATHCA 3TOH Morydeil sHeprueit xm-
MHYECKOI'0 CpOACTBA.

CramoButca Bce-Takm 6ojee MOHATHEIM, TOYEMY YBOCHMEDPEHHOE KOJIMIECTBO
B3DEIBYATOTO MarepHala CPaBHHTENHHO ¢ BECOM CHapAJA MOGKET IOMOYb I10C-
Je/IHEMY BIIONHE OJIOJIeTh CUJY 3eMHOTO TATOTEHHS.

Ilo Jlamrmeo, KBamgpaTHHIH Merp, OCBEI[EHHHI HOPMAJILHBIMH JYydaMH
Connnma, naer B mumyry 30 ramopuwii, mam 12 720 rmaorpammomerpos (121,

Yro6s momyunts BCwo pabory, norpebuyo A 1oGe st OTHONO KHIOrpaMma
HaJi TAKECTHI0 3eMaIH, HY/KHO NOJNb30BAaThCA KBaAPATHHIM METPOM, OCBEIIeH-
HEM nygsamn B rteuenue 501 muamywsi, mam 8 ¢ JIHIIKOM JacoB.

* Bce 9T0 04eHP HEMHOTO; HO IPH CPaBHEHWH YeJOBEYECKOH CHJBL ¢ CHIION
‘MPUTHAKEHUA TOCHENHAA HAM TOKaKeTCA OTPOMHOIi. -
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T&I{, JIONMYCTHM, 4YTO YEJOBER HayKIYI0 CeKYHIY IOoJibiMaeTcda 110 Operpac-
HO ycrpoenHoit JecrHuue Ha Boicory 20 cM (okoxo 4/, Bepmmka).

Torma npegeasuas pabora Oyjer UM coBepiieHa TonbKo B reaenne 500 pueii
TAMKIKOTO TPY/A, €CIH Ha e:keJHeBHLIH oTAnx mogapum 6 wacos. ITpu ymorpes-
Jenun AJIs MOXHATHA JOIIAJWHON CHJBI COKpaTHM pabory B O pas.

Mpu 10 monraguBELX cuIax nmoxagodurcsa roanko 10 gueit, a mpu Henpepsis-
Hoii paore — OKRONO HeAeNH.

Ilpu Toit paGore, KoTOPYH morixomaer aeTAmuil aspomnan (70 cmx), mo-
" BOJILHO OJ{HOIO JIHA.

IInsa GonbMHHECTBA ACTEPOHAOB H AJMA MAPCOBHX IyH dTa pabora moIHOrO
OJIOJIEHUsI TAMECTH mopasuTelsHo Mala. Tak, nyas Mapca He umeor B juma-
merpe Gompme 10 kM. Ecam npuHATHL AJd HUX 3eMHYI IIOTHOCTB Ol/y, TO
padora T, cocraBuT He Goiee 4 KMIOrpaMMOMETPOB, T. €. COOTBETCTBYET HOJI-
HATHIO HA Oepedy B 2 cameHu Bucoroii. Ecnm G6n1 Ha Hameir JIyne, na Mapce
OKa3aliuch PasyMHBIE CYmEecTBa, TO mobeqa Hajg TAMKECIBIO NIA HUX Goraa Obl
ropasjgo Jerde, 4eM JIA JKHTeldeil 3eMiIH.

Tax, gia Jlyas T, B 22 pasa menbire, gem aiaa 3emian. Ha KpymHHX mia-
HeToMAax U COYTHHKAX OJaHeT moGena Hajx GecnpefelbHEIM NPOCTPAHCTBOM
WM, BepHee, HaJ NpPOCTpAaHCTBOM, OKpYy:alomuMm Coxnne uaum miaxers: [13]
Oua 60 MyCTAKAMH C IIOMOIIBbI0 OMMCAHHBIX MHOK DEaKTHBHEIX HPHUOOPOR.
Hamp [umep], ma Becre 7'; 8 1000 pas memsme, gem na 3emae. Ilonmepeunnx
Bectet pasen 375 sepcram. Ilonepeunnk Mernces okoxo 100 Beper, a T, B 15 000
pa3 MeHbIIe.

Ho 570 rpomapgmeiimue acrepoupsr; 6onpmuucTB0 B 5—10 pas menbime.
Oas nux 7', B MEJIMOHBL Pa3 MeHbINE, YeM JIA 3eMJH.

Wz npeppipymux GopMyn HalifeM A4 BCAKOH INTaHETH

Mgt 3pecs Beipasunu pabory nmonHATHSA T Ha BEICOTY /2 OT OBEPXHOCTH IIIa-
HETHl pajimyca r; 10 OTHOIIEHMIO K NOITHOI HauGouspmeii paGore T';. Ilo aroit
dopMyIe BHIYHCIAM:

h 1 1 1 1 1

?_W —5—' T T ‘-2— 1 2 3 9 99 OcecKoH.
T4 44442 39w
T, 11 6 5 4 3 2 3 4 10 100 )

Ilepsas cTpoka mOKasHIBaeT MOTHATHE B pajHycaX MIAHETH; BTOpafd —
COOTBETCTBYIOIIYI0 paboTy, npuHHMaa palOoTy IOJHOIC OJOJEeHHA THMECTH 3a
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eguanny. Hanp[nmepl, ana ymanemus or TOBEPXHOCTH INAHETH HA OJjiH
ee pajHyc HYRKHO COBeDHIMTH NOJOBHHY NOJHOH paloOTH, a miIs y,E[aJleHHﬂ B
GeCKOHEUHOCTh — TOJNBKO BABoe Goxee (1).

4. CropocTb, HeoOXomuMaA Teny AJAA YUAJEHHA OT MJAHETHI

Tar xKaxk MBI 9acTo JaBalH CKOPOCTH, IPHOOPETaeMEle PAKeTOM OT JeficTBAA
BBPHIBYATEIX BEIECTB, TO HHTEPECHO BHATh, KAKOBH OHH [OJKEBI OHITH,
9TO{H OfI0JIeTH CONPOTHBJIEHHE TATOTEHHA.

Meur onste He Gymem OpHBOJHATE GaHaNBHBIX BBI‘IHCJIeHI—III ¢ DOMOIIBID KO-
TOPBIX CHKOPOCTH B3TH OleeI(e.TIHIOTGH, U OTpaHNYHMCA TOJBHKO BEHBOIaMH.

Tax, cropocts V,; moTpebHAA OJIA MOJHATHA PAKeThl HA BHICOTY k H MOXYy-
YeHHMA TOCJe 9TOTO CKopocTH V, paBHA

2g1r1h
V= ]/V2 + = 81"
1 T h
Ecau TyT monoxurs, 9o V = 0, T. e. eclIu Telo ABHIKETCH BBEPX A0 OCTa-
HOBKH CHJOI0 THMEeCTH, TO HalimeM

. 2g1r1h
Vl - Vl‘l + h -

Horpa % GeckonedHO BEAUKO, T. €. €CHH DOTHATHE GecupeesabHO, ¥ KOHEU-
HaA CHOpOCTB HYJIB, TO HBOGXOI[HM&H OJada TOro y HOBerHOCTH NJIaHeTel CHO-
pOCTb BHpaBHTCH:

V= Vzglrl'

ITo aroit popmyne seramcaum s 3eman: Vy= 11170 m B 1 ceryuny, unu
B O pa3 OblcTpee HaHOHCTpelimero NyneyHoro sAApa IPH ero BELIeTE H3 jKepJa.

HOnsa wameir Jdyms Vy; = 2373 M [B cex.], T. e. 3T0 OIM3KO K CROPOCTH
Anpa M CKOPOCTH MOJEKyJ Bogopona. Hiaa mmameTs AraTel, umenomeir 6 Beper
B AHaMeTpe U INIOTHOCTH, He OOJBINYI0 mIOTHOCTH 3emun (5,5), V' menee 5,7 M
B-1 cexymny; Takyio ke modTm cKopocTh V; HaiineM u mias conyTHukoB Mapca.
Ha arix Tellax COTHEUHON CHCTEMEI [OCTATOYHO CJIerka pas0emmaTbed, dUTO-
OBl HaBCEr/Ia 0CBOOOAATHCA OT CHJIBI HX TATOTEHHS H CHeNaThCA CaMOCTOATENb-
HOHl NIaHeTOM.

Haa nnaHer, PaBHOIIOTHHIX ¢ 3eMiel, NIOTYIHM

-
nen V%,

rme g u R orHOCATCA K 3eMHoMYy mapy. M3 dopmyast Bumno, 9T0 mpegeabHad
ckopocTh Gpocaunns (V) B 3TOM ciIyiae NPONOPHUOHAJBHA PAfHyCy ry JAaHHOK
IJTaHETH.
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Tax, pas HambGOJbIIEro MIaHETOHAA — BeCcTHl, mOmepeYHnK KOoTopoi 6Iu-
3ok K 400 rwm, Hafinem, aro V;= 324 M B cexyHnmy.

JTO 3HAUMT, UTO [ajKke PY:KeliHas Iylsa OCTABIAET HaBcerga Becty u je-
naercs aspoJsmroM, Kpymkammmca Bokpyr Coxmma.

Ilocnenmaa ¢opmyra ymo6Ha axs OHCTPOro coobpasKeHHMA O CROPOCTAX
fpocaHnmsi Ha pas3HOH BENMYMHE PaBHOILIOTHHIX miaHerax. Tak, Merncea,
OJIMH U3 KPYNHBIX aCTEPOMIOB, HMeeT AMaMeTp pasa B 4 MeHsme, ueM Becra;
1 CKOpOCTL MOITOMY OYMIET BO CTOIBKO JKeé pas MeHbINE, T. e, okoxo 80 M B
CeKYHIY. '

Beunoc kpy:keHme BOKpYT ITaHeTHl TpebyeT paGoTsl BaBOe MeHEBIIEH M
ckopoct B /2 = 1,41 . . . pas MeHbIne, 9eM JJIA yHATeHHS B GECKOHCTHOCTD.

5. Bpema nosera

Msr e GygeM TYT DPHBOAMTH BeChbMa CJIOMKHBIX (OPMYJ, OIpemeNAIONux
BpeMA mosera cHapapa. Tem Goxee, 9T0 T0 BONPOC He HOBHI H peMIeHHEL,
I MEI GYH.BM TOJNBHO HOBTOPHTB H3BECTHOE.

BocoonpayemMca JTHmMB OZHHM BEIBOJOM, YPe3BRHYAHHO HPOCTHIM U IOJE3-
HBIM JJIA pelleHHA NPOCTeHmHX 3agad O BPEMEHH JABUKEHUA DPaKeTH.

st BpeMeHN ¢ mafeHHs HENONBIPKHOIO CHavala Tela Ha ITaHETY (MIH
Conmie), cOCPegOTOUEHHYI0 B OJIHY TOYKRY (HpH TOH jKe Macce), HaiigeMm

T2 r's r
=TV?§]{ 1—|—arcsm r—g}

Tyr r, o3sHawaeT paccTogHHEe, ¢ KOTOPOTO TelJ0 HAYMHAET IafieHHe; 7 ecTh
BeIWYHHA dTOT0 HaJeHUsd; 7— pajlyC NIaHEeTH, a g;— YCKOpeHHe TAMKeCTH
B 9T0 BpeMsA Yy €€ IOBepPXHOCTH.

Ta ke GpopMyna, KOHETHO, BHPAaKaeT B BPeMA HOJHATHA OT 7y — I 10 Ty,
KOIJla TeJO TepAeT BCH CBOK CKOPOCTH.

Ecau moxomuTh, 4T0 7 = ry, T. €. e€CJIH ONPENeNHTH BpPeMA NaJcHUA [0
EeHTPA COCPEJOTOYEHHON INJaHEeTH, TO IONYYAM H3 IOcIenHell (GopMyIn

=2 . 2y 2
2 L1 2g1 '
IIpu oOHIKHOBEHHHX yCI0BHAX dTa GopMyIa JjaeT Tak:Ke, IpHOGIH3HTENHHO,
M BpeMA NaJieHUsA [0 MOBEPXHOCTH IJIAHETH MW BPeMA MONHATHA DaKeTH C
oTOil II0BEPXHOCTH [0 OCTAHOBKH.
C npyroit cTOpOHEI, BPEMA MOJHOTO KPYTOBOTO O0GpameHusa Kakoro-HuGY b
Teda, Hanp [umep ] cHapama, Bokpyr naamers (mam ColHIa) paBHO:
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I7le ry— pajuyc IJIaHeTH ¢ YCKOPEHHEeM g, ¥y DOBEPXHOCTH, a I'y»— PACCTOAHME
Tella OT ee IeHTpA.
CpapuuBasa o0e Qopmyas:, Haiigem

tit=4)2=5,657.

Crano 6wTh, OTHOHIEHHE BPEMEHH OOpAIeHHA KaKOro-HHOYIbL CIYTRUKA
KO BpEMeHH €ro MEeHTPATbHOrO MAJeHMA HA IJIAHETY, COCPEeJOTOYEHHYIO B
OIHY TOYRY, pasHO 9,66.

HTar, 4To0bl MOAYyYHTH BpeMA MajeHHA RAKOro-HHUOYAb HeGecHoro Tena
(manp [umep], Hameil paxers)) Ha meHTP (MJIH, TPUGIHBMTENbHO, HA TOBEPX-
HOCTB), BOKPYT KOTOPOIr0 OHO OGpam@aercs, HaJ0 BpeMA 3Be3[quoro obpae-
HUA 9TOr0 Tela 10 KPYTy pasgenurs Ha 5,66.

Tax, yauaem, aro JIyaa nagaer go 3emau 4,8 cytok, a 3emna go Comnna —
641/, cyrox.

HaoGopor, pakera, GpommenHaa ¢ 3eMJIHM U OCTAHOBUBIIAACHA HA PacCTOA-
Huu Jlymer, derena 68 B TedeHue 4,8 CYyTOK, HJIH OKOJO O JHE.

Taxme pakera, Gpomennas ¢ ColHua ¥ OCTAHOBHBUIAACA HOJ BIAAHHEM
MOTy49eil CHJIH ero TATOTEHHs M HeJOCTATOYHOH CKODOCTH PAaKCTHl Ha PAcCTOS-
HAH 3eman, ynoTpebuiaa O Ha CBOH moseT OKOJo 64 cyTor, wim 2 Mecana ¢
JHIMEKOM.

[6.] COIPOTHBJIEHHE ATMOCO®EPLI

Onpepennum paGoTy pacceueHHA BO3OyXa pakeTOil mpn OOhIKHOBEHHOM IIpA-
MOJHHEITHOM PaBHOMEPHO-YCKODEHHOM €€ [JBHKEHHH; JOMKHE HPUHATH B pac-
4eT ¥ MepeMeHHYI0 IIOTHOCTH (d) aTMocgepH Ha PasHBIX BEICOTaX.

Oma pasHa (cMm. Moe cou[umenue] «Aapocrar u aspomiam, 1905 r.)

dih 241
1= bil— i) 0
e
A— w_ (2)

B »tmx ¢opmymax d, ecTb ILIOTHOCTH BO3JyXa y ypOBHA oKeaua (d,—
0,0013); % — BBICOTA TMOJNOMKEHHA CHApPA]A, WIH BHCOTA pPacCMaTPUBaEMOit
qacTH aTMocepsl; f-— JaBiIeHme BO3[yXa IPHW YpPOBHE OKeaHa Ha ENMHHIY
niomanu (f = 10,33 Touns Ha 1 KB. MeTp); M — MeXaHHYECKHIl SKBUBAJIEHT
Tenna (M = 424 rtommomerpa) '], T,— remmeparypa a6CONIOTHOTO HYyJIH
(Ty=271) 131, C — remnOeMKOCTh BO3JyXa NPH NOCTOAHHOM OGbeMe (C =
= 0,169);- Tax aT0 A = 2,441, n nepeaa ¢opmyda HpHMET BUL

d=dy(1—1)" (3)
180



TYT

a —24 +1 =588, (4)

a hy=>54 540 M W BHparkaeT NpeJeIbHYI TEOPETHYECKYI0 BBHICOTY . aTMO-
cihepsl HA TPHHATHIX ocHOBaHUAX . JleficTBUTENBHO, ecin B popmyne (1) d =0,
TO £ GymeT BHIpaskaTh BHICOTY aTMOCdepsl; Ho Torjga u3 (1) momygunm:

2(A41
h:%. (5)

OsmaguB 9Ty BHICOTY gepes hy, moxyuum dopmyay (3).

Xotsa sra BeICOTA B 541/, KM H 4pe3aMepHO Maja, Kak BUAHO U3 HaOI0geHHi
HaJ mafal0muMH 3Be3/|aMH, OJJHAKO HECOMHEHHO, 4TO aTMocdepa BHIIC 54 KM
y/He HaCTOJIBKO Pa3peskeHa, 4T0 ee COMPOTUBICHIEM CMEJI0 MOMKHO NpeHedpeds.
B camom fesre, €CHIH BHITHCIHTH ITOTHOCTEL BO3AYIIHONK OGOIOUKH Ha DTOH BbHI-
coTe, mpejmoJiarasd IOCTOSHHYI TeMIepaTypy, Kak y YDOBHA OKeaHa, W,
cllefioBaTelLHO, OeclpeelbHOCTE aTMOC(Eps, TO H B TaKOM clydae HaiigeMm

% = 0,001, 7. e. Ha 3T0if BHICOTE BO3Ayx paspe:xen B 1000 pas, u, smagur,

BEIIIE 54 KM He ocraerca Golee opmoii Teicsagroit (0,001) maccs mceit armo-
cepHl.

Ho 6Gnaromaps OOHMMEHHIO TeMIepPATyphl 3Ta OCTABOIAACA Macca He-
CPABHEHHO MeHbIIE.

Huddepennuan padors! (I') cOnpoOTUBIEHUA BHPAKALTCH

dT —= Fdh, (6)

rie F osHawaeT COMpPOTHBIEHHWE BO3AyXa ABmkeHunio cHapama. Ono pasHo
kSdV?.

=20 &

3meck k ecth koapdunment, papHmuii, mo Jlaaraewo, 1,4; § ects mIomans Ha
HGOJBITEro TONEPETHOT0 CEYCHHA CHapAna; d — NIOTHOCTH BOBJAyXa B TOM
MecTe, Ifle B JaHHBIH MOMEHT IBWKETCA pakeTa; d, KOHEUYHO, €CTh BEINYHHA
mepeMeHHas, MOTOMY 4TO C YBeIHYEHHEM BBICOTHI MeCTa IUIOTHOCTH BO3IyXa
6riCcTpO magaer; V' — CKOpDOCTHh NBHJKEHHA CHApPANA; £ — YCKOpeIe 3eMHOM
TSYKECTH y TMOBEPXHOCTH miaameTH (g = 9,8); U — yTuamsanus wim momes-
HOCTH OPMBI paKeTsl — YHCIO, IOKA3KIBAIOIIEE, BO CKOIBKO Pa3 yMEHbIIAETCS
compoTiBIenye, GlarogapA NTHIEIHO00HOH ¢opMe CHapsAa, CPaBHHUTEILHO
C CONpPOTHBJIEHHEM IJIOMAMHA €ro HauGOJbIIero MONMEPeYHOTO CEYEHHA; ITO
U — rtoxke BenmumHa mepeMeHHAsi, KOTOPad, Kak MOKA3ald MHOTOYHCICHHEE
ONBITHI, YBEIHYHBAETCA ¢ YBENHYEHHEM CKOPOCTH V [BHIKYIIErocsa Tela; KcTa-
TH CKasaTh, YTO OHA YBEIWYHBAETCA H C €ro pasMepaMu.

Bupouem, U mbi npuMeM 3a BETHIUHY TTOCTOAHAYIO, TAK KAK €€ 3BABUCHMOCTD
oT ckopocTH V — BOUpPOC OYEHb CIIOPHBIIA.
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Hamee, Tak KaK CONpPOTHBJIEHHe BO3JAyXa B CPABHEHHH C HABICHHEM Ha
paxeTy B3PHIBYATHIX BellecTB HeBeluko (oKomo 1% m memec), To ckopocts V
cHapsAea MOKeM IPHHATL PaBHOM

V=V2p—g)h,

rae (p — g) ectb HCTHHHOE yCcKopenue cHapaAga B 1 cerynay. 910 moiosxkenne,
npubaBiAA CROPOCTH, yBeJIHIHBaeT paboTy CONpPOTHBIAEHHA aTMochepsl H,
CIeOBATENHHO, YPABHHUBAET MOTPEITHOCTE OT COKPAINEHHA BEICOTH aTMOC(EpHL.

Ha ocHOBaHHE TpeThEero ypaBHEHHS H TpeX HOCIETHHX (OPMYJI HOJYIHM

dT:b(i_h_kl)“-k.dk, )
TYT
SACER @0
H
a =588, (%)

ViETerpupys mo UacTAM ¥ ONpefedAd NOCTOAHHOE, HaiimeM
at2 a+1
Y D S P P _ Pk h
T=b\ernarri—(1—%) |—arr(t+ ) } (11)

Ecnm 3pecy momossmm, uro A = h,, TO monyunm_moimyio pabory (7;) compo-
THBIeHHA artMocdepr. VmeHHO:

2

. bh?
TR ICE R
Momosmum: k —=1,4; d =0,0013; S =2 k8. M; % —10; g =9,8 m

[B cer.?]; U = 100; torma & = 0,0003276; a = 5,88 u h; = 54 540 m. Teneps
mo (12) ssramemmm T = 17 975 rommomerpos.

PaGora 1 TOHHB! B3PHIBUATHIX BEIIECTB, IPH MOJYyIEHHN N3 BOJOPOLA H KUC=
ITopopa omuoit ToHHHE BOmEl, pasHa 1 600 000 rommoMerpoB. Ecim 6n cHapan
€O BCEMH IPHCOOCOOJEHHAMH W IYyTemeCTBEHHHKAMH BECHJ TOHHY, a B3DHIB-
9gaTHil 3amac .COCTABIAN yINECTEPEHHOe KOIH4ecTBO, Mam 6 TOHH, TO pakeTa
saxBaruia O ¢ coGolo morennmuanpuyio sHepruio B 9 600 000 rorHOMETPOB.
B Mexanugeckyio paboTy ABU;KeHHS PAKeTH OpeBpamaeTcsa (Gojiee MOJOBHHE
THOH PHEPTHH.

Crayo GHTB, pafoTa CONPOTUBIEHNA ATMOC(EPHL COCTABIAET B 9TOM CIydae
JHIB OKOJIO /500 PabOTH TATOTEHHS. TO e MOMEM MOTYYHTH, CPABHUB IPA-

Mo pabory comporuBaenus armocdepsr (17 975) ¢ monuoi paGoroii TAroTeHHs
(6 336 000). Haiimem okoI0 /s5. -
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IIpusoixy Tyr TabAHDy, TOKA3LIBAIOMIYIO, MO HPHHATHM HAMH YCIOBHAM,
BpeMA B CeKYHOax OT HavYajJla BePTHHKAJBHOIO noJera, COOTBETCTBYHINYIO ce-
KYHJIHYI0 CKOPOCTh PAKETH B METpax, BHCOTY HOJHATHA B TeX jKe MeTpax,
IIOTHOCTh OKPYKAIOINEro BO3AyXa, NPHHAB IUNIOTHOCTH y YPOBHA OKeaHa
3a eJUHHUIy M DPaBHOMEDPHOE NOHMMKEHHE ¢ BECOTOI0 Temmeparypsl B 0° I,

t V h d t vV h d
0 0 0 1 20 1800 18 000 1:10,63
1 90 45 - 30 2700 40 500 1: 28,28
2 180 180 — 40 3600 72000 | Banmska & Hym;O
3 270 405 — 50 4500 112 500 »
5 450 1125 1:1,13 70 6300 220500 0
7 630 2205 -— 100 9000 450 000 0
10 900 4 500 1:1,653 113 9990 574 600 0
15 1350 10125 —

Bce Bpemsa B3pHBaHWA, OPH yIIECTEPEHHOM KOJHIECTBE B3PHIBIATOIO Be-
mecrsa, npomoikaerca 113 ceryHm, mpuueM B KOHIOE BTON0 BPEMEHH TEIO
opuoGperer ckopocts B 9990 M ¥ mopriMercsa Ha BHCOTY D7D KM; galbpHeiimee
mogEATHEe OyAeT COBEPHIATHCA IO HHEPIMH.

PaGora comporuBnerns arMocdepH BeCbMa MaJjla; MOTePH e IPH BEPTHKAIB-
HOM JBHKEHWH OT CHJIbI TAMKECTH HE NPEeACTABIAET CTOIb MAJloH BOIUYHUHEH
AMEHHO, IepBasg moreps B 35 pas MeHpme, ueM Bropas. 110aToMy BEHITOXHO
HaKJIOHATH IIYTh ABIKEHUA PAKeTHl ¢ TeM, 9TOGH, YBeJHIHB B HECKOJBKO pas
BENHYUHY CPABHUTENHHO MAalyl0, T. €. CONMPOTHBIEHHE BO3AyXa, YMEHHITHTH
B TO e BpeMﬁ BeIHYHHY CPaBHHUTEJNBHO SHAUNTEJBHYIO, T. e. HOTEpIO BHEPI‘HH
OT BIHAHHA TAKECTH.

Herpynso Bumers, 4To paGoTa CONPOTUBIEHAA aTMOC(HEpH, NPHGIH3ATENb-
g0, mponopnmonaibHa cosec (o — 90°) 81 rpe (a— 90°) ects yroa HakIoHe-
HUA BIW/KEHAA CHApAMA K TOPHBOHTY.

Iaem Tyr Tabmuny [cm. ctp. 184]) [Y7), npuma cocraBiemma KOTOpOil Ham
MOCHY;KHI TPebIAYIHii BaKOH, HOBOJHHO BEPHHIH NPH HEKOTOPOM YIaJeHHN
OT TOPH3OHTANBHOTO modera 18],

IMeprriii cTonGern MOKA3bBIBAET YKIOHEHHE [TOJETa OT FOPM30HTA B rpajycax;
9eTBEPTHIl — CYyMMYy BCEX IOTEPH, KOr[a mojesHocTh {/ (OpPMH pakeTH NpH-
aara 3a 100; mociepuwit — cyMMy moreps, ecam moiesHocTs U (opmsr npm-
HATH B 25.

ITo cTonbuy 4-My HamGodee BHITOAHLIN HAKIOH K TOPH3OHTY 3aKI0YaETCA
mexkay 10 m 15 rpagycamm; npm yrunruzamum ¢opmbi, B 4 pasa MeHbIIeN,
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HaMBHrONHeimuit Baknon yme 6ymer 15—30 rpamycor. B mepsom caydae mo-
tepa cocrasiager 0,044 Bceil 9HEPrHH JBIKEHHA DPaKeTHl, yCBOGHION €10 OT
B3DHIBYATHIX BEIIECTB B cpefie Ges TsskecTH WM oKodo 4'/, %. Bo Bropom —
morepsa pasua 0,079, uan oromo 8% (191,

Torepa ITorepa, ecnit

‘a— 90 " Cyfmm tlog%%ﬂh:)grb Cymma
rpapt. OT TAKECTII o'rUa 1:)1%“381“’] unrepb U - noTepk

0 0,010 — — — —
2 0,014 0,0834 0,0974 0,328 0,342
5 0,020 0,0341 0,0541 0,136 0,156
10 0,027 - 0,0171 0,0441 0,068 0,095
15 0,035 0,0115 0,0465 0,044 0,079
20 0,045 0,00868 0,05618 0,035 0,080
30 0,057 0,00594 0,06294 0,024 0,081
40 0,070 0,00462 0,07462 0,018 0,088
45 0,075 0,00420 0,07920 0,017 0,002
90 . 0,100 0,00297 0,10297 0,012 0,112

B cpeme Ges TaKecTH, TMPH YINECTEPEHHOM KOJHYECTBE BBPLIBUATHIX Be-
mecTs (CpaBHUTENBHO C BECOM BCEro 0CTalbHOro0), yruausupyerca 0,63 Bcei
UX CKPHITONH SHEPIHH.

YHUuTORHB, B XyAmeM caydae, 8% sToro uucia, HaiigeM 94TO OPH HAKJIOH-
HOM IBM/KeHHH MOKHO HMCIIOJNB30BaTh 08% BCeil XMMHYECKOI DHEpruH B3PLIB-
9aTOro MaTepmala.

PaGory compoTHBIeHHA BOBJyXa MOKHO YMEHBLIOHTL B HECKOJBKO Ppas,
eclu HavaTh IOJIET C BEPIIMHBI BHICOUAMIINX TOD, HIH, HOJHAB PaKery C IO-
MOII[BI0 BOBJYIIHOTO KOPA0AA HA BHAYUTENLHYIO BEICOTY, HAYATH MOJCT OTTYAA.
Tak, moJeT ¢ BHICOTHL 5 BEPCT yMeHbIIaeT paboTy CONPOTHBIEHHMA BOBAYXa
BJ(BOE, & TOJET C JecATHBEPCTHON BHICOTH — BYETBEPO.

[7.] KAPTUHA IIOJIETA.

OTHOGHTEJIIIHBIE ABJEeHHA
XoTda [0 myTemecTBUA B MPOCTPAHCTBO «OH KaK MATEKO», HO JOMYCTHUM,
9TO BCE TOTOBO: H30GpETEeHO, OCYIIECTBJIECHO, HCTIHITAHO, H MHE y/Re YCTPOUIHUCH
B paReTe " ﬂpHI‘OTOBHJIHCb K HOI[HHTI{IO, a HalllHu HpHﬂTeJIH HaﬁﬂmﬂaIOT a3a
HaMH. .
Ms1 Gynem oTHOCUTH SBIEHNS K paKeTe, HAllM 3BHAKOMEIE — K 3eMJie, acTpo-
HoMBI Mapca — X cBoeil miauere u T. 7. Bee ot sABenis GyayT OTHOCHTEIbHbI
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I COBCEM HeOQMHAKOBBI, OOTOMY 4YTO BCAKOIO pOoga ABJACHHUA 3aBHCAT, MEERIY
npouuM, W OT (OpPMHl ABMMKEHHA Tela, K KOTOPOMY OTHOCATCA ABJIEHHA.

Mgp1, OTHpPABHBIONCEH B IYTh, OyIeM HCHHITHIBATE BeCbMa CTPAaHHLIE, COBCEM
9y/ecHbe, HEOKHJAHHLIC OMYILEHHs, ¢ ONMCAHHA KOTODPHIX H HadYHeM.

HOI(&H 3HAaK; HAa9aJOCh B3PbIBAHHE, CONMPOBOMIaeMO€ OrMYLIIHTENbHBIM THYy-
moMm. Pakrera apormyia W gBHEyJIach B mMyTh. MBI 4yBCTByeM, 9TO CTpPAIIHO
ormxenenu. Yerrpe myma moero Beca mpespatuiuck B 40 mypos. fI mosamui-
cd Ha moll, pacmmbcs BApebearm, MOeT OBITH, Jajke IOMep; TYT YiKe He [0
mabmopennii! Ecte cpeicrsa mepeHeCTH TAKyH0 yiKacHYIO TAMECTb, HO, TaK
CKa3aTh, B YIIAKOBAHHOM BHe HJIH jKe B ;KHIKOCTH (00 »TOM mocie).

Ilorpy:xenusie B JKAAKOCTH MBL TAK/Ke €IBA JH OyIeM CRIOHHH K Habmiome-
maaM. Hak 6s1 To HE ObLIO, TAMKECTh B paKeTe, IMO-BHIAMMOMY, YBeIWYHIach
B 10 pas. O6 arom Ham OBl BOBBECTHIHN: NPY:KHHHEIE BECH HIH JUHAMOMETD
(pywuT 30i0Ta, HOBEIMEHHbIE HA HX KPIOK, npespatuicsa B 10 ¢yHTOB), ycKOpen-
HEIe KauaHHA MagTHHEKA (B 3 ¢ JumKkoM pasa Goiee gacThie), Golee GrICTpoe
najeHHe TeJ, YMeHbIOeHHe BeJHYHHBI Kalelb (;[HameTp HX YMeHbIOAETCA B
10 pas), yTsskeleHHe BCEX Bemeil M MHOTO APYTHX ABIEHHI (cM. GOPMYJIEL
nocae 28).

Ecan 651 mrotaoctTs 3emau yBeauauaach B 10 paa nau ecu Gsr MBI momanu
Ha miIaHery, rae nputsxenue B 10 pas 6oapme, gem Ha 3emiae, TO MB HHYEM
He OTIMIMIE Ol ABIEHWHN B paKeTe OT ABICHHE Ha nJaHeTe ¢ YCHIEHHOH TA-
mecTeio. OHa Morma O GEITH MEHbBIIe B paKeTe, HO TOIJja BpeMs B3PHBAHAA
Gyner Gonpmie, XOTA PaKeTa MOJHIMETCH, IPH TOH jJKe BaTpaTe Marepuana, Ha
MEHBUIYI0 BEICOTY HIH NPHOGPETET MEHBIIYI0 CKOpocTh. Ml pazbupaeMm ciy-
qail BePTUKAJTbLHOIrO0 MONHATHA, KOIJa HampapJeHHe OTHOCHTEJBHOH TAMAKECTH,
kak Ha 3emae. [Ipn HakITOHHOM B37eTe MBI MOINH OB 3aMETHTH H3MeHEHHe Ha-
npaBiIeHHA OTHOCHTENBHOI TA:KecTH He Golee weM na 90°; a mpu HaUBLITOAHEI-
meM Baiere — Ha 79—80° cpaBHUTENBHO ¢ HATPABIEHHEM ee Ha 3eMie B [JaH-
HOM MecCTe.

Ecau 681 B TAKOM CIyd4ae MBI BHIVIANYJIH M3 OKHA PAKeTH, TO 3eMIa HaM
moKasajach OBl MOYTH BePTHKAJAbHOH CTeHOH, yXOAMMEd € OJHOH CTOPOHEI,
B Hebo, a ¢ gpyroii — B Ge3gHy (B mpoBad). '

WcnmreiBaeMas HaMH aficKasg TAecTh OyaeT mpopoiskateea 113 cexyHa.
HJIH OKOJO 2 MHHYT, IOKA He OKOHYHTCA B3PHIBAHHME H €ro myM. 3aTeM, KOTza
HACTymaeT MePTBAA THIIMHA, TAKECTh TAK ke MOMEHTAIBHO HCIE3aeT, Kak 0
nogpuiack. Temeps Myl MOMHANNCH 3a MPEMIETBI ATMOC(EPH], Ha BEICOTY D79 KM.
TaxecTs He TOJIBKO Ocllabila, OHA MCHapHIack 0e3 CAeJ0B: MBI He HCIOBITHIBaeM
Jake 3eMHOI'0 TATOTEHHA, K KOTOPOMY NPHBHIKIH, KaK K BO3IYyXy, HO KOTO-
poe miIg HAC COBCEM He TaK HeoGXO[uMO0, KaK MOCHeNHHIT, 57D KHIOMETPOB —
3T0 O09eHBb MAJO0. — 3TO IIOUTH ¥ IOBEePXHOCTH SBMJIH, H TAHeCTh OOJHHA Ob1
YMEeHbMUTECA BeChbMa HC3HAYHTEIbHO. OHO TaKk H ecTh. Ho MBI HMeeM Aeqao
¢ OTHOCUTEJNHHHIMHU HBIEHUAMHU, W [JA HUX TAMECTH HE CYIIeCTBYeT.

Cmiia 3eMHOTO TATOTEHUS JIEHCTBYeT OMAHAKOBO HA PpaKeTy M HaXOJsAmuecs
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B meii Tera. [losromy meT pasHHIBEI B JBUKEHHHE PAKETH H IMOMEIMEHHHX B Hel
tes. VIX yHOCHUT OAMH M TOT jKe MOTOK, OJHA U Ta JKe CHJA, H A PAKETH KaK
OB HET THMKECTH.

B atoM MBI yOesxmaeMcA MO MHOTHM OpH3HAKaM. Bce He mpHKpemIenHbe K
pakeTe MPEAMETHE COILIM CO CBOMX MECT H BHCAT B BO3AyXe, HH K 4eMy He IpH-
Racasfach; a ecJM OHM M KacaloTcs, TO He MPOU3BOIAT JaBJeHHA APYT HA ApyTa
ann gHa omopy. Cami MBI TaxKe He KacaeMCsA MOoJa M NPHHAMaeM Ti6oe 1mo-
JI0;KeHNEe W HampaBileHHe: CTOMM U HA IOJY, H Ha NIOTOJKe, H HA CTEHE; CTOHM
nepueHANKYyIApHO H HARJIOHHO; IJIaBaeM B cepejHHe paKeTH, KaK pbIOE, HO
6e3 yCHIIUil, B HU K YeMy He Kacadch; HM OJUH IpeIMeT He JaBUT HA IPYTOII,
ecaH HX He NPHMHUMATh APYr K [OpYyry.

Bopa me aperca us rpaduHa, MAATHHK He KadaeTcsa M BHCHT Goxom. I'po-
MajHafd Macca, NPHBEIIeHHAd Ha KPIOYOK NPYKHHHEIX BECOB, HE NPOH3BOIUT
HATAKEHHA NPYKHMHBI, H OHH BCerja IOKA3EBAIOT HYIb.

PrraaskHEIe BeChl TOe OKa3HBAIOTCA 0GECHOJE3HE: KOPOMEICAQ HX HpH-
HHMaeT BCAKOEe NOJOMeHHe, 683[}&8.11}1‘15[0 H He3aBHCHMO OT paBeHCTBa HJIH
HepaBeHCTBA IPY230B Ha YallKax. 30J0TO HeIp3f mpogaBarth Ha Bec. Helnssa
OGBIYHBIMM, BEMHEIMH CIOCOGAMH ONPENENHTH MAaccy.

Macxo, BeITpAXHyTOE W3 GYTHUIKH ¢ HEKOTOPHIM TPYMOM (Tak KaK Memaso
AaBJeHNe WIH YOPYTOCTh BO3AYXa, KOTOPEM MBI JHIIHM B paKeTe), IPHHAMAET
¢opmy Konebromeroca mapa; Yepea HECKOJIBKO MHHYT KoleGaHHe IpeKpa-
miaetcd, H MH MMEEM IPEBOCXOTHOH TOYHOCTH KHIKWE map; pa3buBaeM ero
Ha YacTH — MOJyJaeM IPYNIy U3 MEHLIOUX mMAapoB PasHOi Beamauns. Bcee aTo
mMoN3eT B pasHble CTOPOHEl, Pacmoi3aeTcda IO cTeHaM I CMadYHmBaeT HX.

Pryrublii GapoMeTp MOAHANCA MOBEPXY, M PTYTh HAMOJHUIA BCI TPYOKY.

JByxxomennmui cudoH He nepelHBaeT BOAY.

BrinymeHHbI OCTOPOKHO H3 PYK IpeaMer HEe IajfaeT, a TOIKHYTHIH —
MBUTAETCA TMPAMOJHHEHHO W PABHOMEDHO, TOKa He YJapHTCA O CTeHKY HIIH
He HATKHETCA HA KaKyw-HHOyIb Bemb, 4TOOH CHOBA NPHATH B JBHKEHHE,
X0TA ¢ MeHpIIell cKopocThio. Boobme, oH B TO Ke BpeMsa Bpamaercsa, Kak HeT-
cKuii BoauoK. Maske TpymHO TOMKHYTH TeNo, He COOOMUB €My BpANeHHA.

Ham xopomo, merxo, Kax Ha He)KHelmedl NepuHe, HO KPOBH HEMHOIO
OTPUINBAET B TOJOBY; MIA MOJHOKDPOBHEIX BPEIHO.

Mur ciocoGHE K HabmiogeHnio W pasmunniennio. HecmoTpa Ha To, 9T0 MO-
I'yuas pyKa 3eMJHd ¢ CTPAIIHOK CIIOK HeIPepHBHO TOPMO3HT IMOABeM CHAPANA,
T. €. ClITa 3éeMHOTO TATOTeHHA He MpPEeKpalmmaerca HI Ha OqUH MOMEHT, B paxere
MBI OIIyIIaeM TO 7Ke,9TO H Ha IJIaHeTe, CHIA TAMKECTH KOTODOH HCUe3la KaKuM-
BEGY/b 9yJ0M HIIH IMapalu30BaHa NeHTPOoGEesKHOH CHIIOH.

Bee rak TtEx0, xopomo, mokoitmo. OTKpHBaeM HAapy:KHHE CTaBHH BCeX
OKOH M CMOTDHM 4epes TOJCTHE CTeKJIa BO BCe IMECTh CTOPOH. ME BHAHM JBa
meba, IBa moaymapa, COCTaBISIOIMHEX BMecTe OfHY cdepy, B HeHTpe KOTOpoit
MBI, Kak Oyaro, Haxogumca. ME kak Gl BHyTpH MAYHKA, COCTOAINETO M3 ABYX
pasuonBernux noxopun. OnEa monoBWHA — YepHas — co 3peagamu i Coxn-
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neM; pyrasg — KeJTOBaTaf — CO MHOMKECTBOM SDKUX H TEMHBIX HATEH U
¢ OCIIMPHKIMYA, HEe CTOJNb APKUMH MPOCTPAHCTBAMH. JTO 3eMIS, ¢ KOTOPOR MEI
TOJIBKO 9TO TMpocTUNHCH. OHA He KasKeTCA HaM BHIIYKJION, B KauecTBe miapa,
a HAOPOTHB, IO 3aKOHAM HEPCIEKTHBH, BOTHYTOI, KaK Kpyrias dama, BO
BHYTPEHHOCTH KOTOPOH MEI CMOTPHM.

B mapTte Mecanme MH IoJeTeNd ¢ 3KBATOPA B HNOIy[eHHOe BpeMsA, H 3eMiIA
nosToMy B3aHEMaeT moutH noianeGa. Ilomerer BewepoM HIM yTpOM, MBI YBH-
menu ObI, 9TO OHA MOKPHIBAET UeTBEPTH HeGa B BHJe THTaHTCKOTO H30THYTOrO
cepma; B MOTHOYb MEI YBUAENH OBl TOIBKO 30HY HJIH KOJBIO, CHAIOMEE Myp-
OYypOBLIM NBETOM — I[BETOM 3apH, H pasfeadmwiee He0O MmoImoIaM: OoHa II0-
JopmHa 0e3 B3Be3jl, IOYTH YepHasa, 4yTh KpacHOBaTad; JApyrad — 4YepHad,
KakK caska, yceAHHad 0eCUMCIEHHHM MHOKECTBOM BeChbMa CPaBHUTEIBHO fAD-
KHUX, HO He MepIAoIUX 3Be3[.

ITo mMepe ynaleHHs OT NOBEPXHOCTH 3eMIH W NOJHATHA B BHCOTY, 30HA
CTaHOBHTICA BCE MEHbIIe M MeHBIIe, HO 3aTO BCe fpdye H Apde. 3eMHON map,
B OTOM JHU BHUIE, WJIH B BHJe cepIa MK YallW, Kak GyATO yMeHBIIAeTCA, MeMX-
oy TeM Kak Mb 0603peBaeM (aGCONIOTHO) Bee GOJMBIMYyI0 U GONBIIYI0 TacTh €ro
mosepxHOCTH. BoT 0H HaMm mpejcTaBiIgeTca B Bue OTPOMEOrO G.I0f1a, KOTOpOe,
mOCTeIeHHO YMEeHbIIasACh, Ipeppamaerca B Omiofedxo. Jladee B BHAe JIyHHL.

Bepxa u muza B pakere cOGCTBEHHO HET, MOTOMY UYTO HET OTHOCHTENBHOI
THMKECTH, U OCTABIEHHOE (63 OmMOPH Tel0 HU K KaKOIl CTeHKe PAaKeTH He CTpe-
MUTCH, HO CyOHOKTHBHBIE OL[YIIEHHA BEpXa W HH3A BCe-Takm ocraorcesa. Me
YYBCTBYEM BePX H HH3, TOJBKO MECTa HX CMEHAIOTCA ¢ IepeMeHO0I0 HallpaBJIeHHA
Hamero Tela B mpocTpaHcTBe. B cTopoHe, Ije Hama rojJoBa, ME BHJHM BepX,
a rjge Horm — Hu3. Tak, eclIu Mel oOpamaeMcs rOJNOBOM K Hameid NIaHeTe,
OHA HAM IIPeJICTABJIAETCA B BHCOTe; 00pamasAch K Heil HoraMH, ME IMOTPyKaeM
ee B 663,[[!!}?, IOTOMY 4YTO OHa KasKeTcA HaM BHm3y. HapThmHa rpamgmosHad H
Ha IIePBHIii pa3 cTpamHasn; IOTOM HpHBHI{HeIﬂB ¥ Ha caMOM JieJe Tepselb I0-
HATHE O Bepxe M HHu3e.

Hab6aopatomue Hac ¢ 3eMIn npna’re;rm VBHIENH, KaK pakeTa saryjela
H, COPBABIONCH C CBOETO MeCTa, IoJeTeNa K BepXYy, H0o00HO MajalomeMy KaMHIo,
TONBKO B IPOTHBONOMOKHYI cropoHy 1 B 10 pas smeprmgree. Cxopocts pake-
TH K HeGy BCe BO3pacTaeT, HO BAMETHTH 3TO TPYTHO BCIENCTBHE OBHICTPOTO
ee npmmenna. Ilo McreueHUN CeKyHHH pakeTa yske DOJHATACH Ha BHICOTY B
45 M; dgepes 5 cexyHJ — OHa yiKe HA BHICOTE BepcTsl, wepea 15 cexymm —
Ha 10 Bepcr, ee yie efBa Mbl 3aMedaeM B BHAe TOHKOH BepTHKAIb-
HOH wepTourH, OHICTPO ycTpemIgiomeiicA K Bepxy. Yepes MOJMHUHYTH OHA
y:xe Ha peicore 40 KM, HO MBI IPOJOJIKAEM €e CBOOOIHO BHIETH HEBOODYHKeH-
HEIMO [Ja3aMH, IOTOMYy dTo, GJarojapa Bce BO3pacTaolmell GhCTPOTE JBU-
JKeHNIsA, OHAa Harpenach goGela (Kak aspoOdHT), H ee NpPeJOXPaHHTelIbHAA Ty-
roIIaBKasg W HEOKUCIAMAACA 060J09Ka CBETHT, KaK 3pe3fa. Bolee MHHYTH
IpoaOIKaICA 3TOT 3BBB,[[OHOCHHﬁ ooJIeT; 3aTeM BCe IIOHEMHOTI'Y HCYe3aeT, mo-
TOMY 4TO, BHII[A U3 aTMOc(epH, paKkeTa yie He TPETCA O BO3AYX, OXIaMKIaeTCsa
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W IOHEMHOTY racHeT. Temepb ee MOMKHO pashiCKaTh TOJABKO C IOMOIILI0 Te-
JIeCKOIIA.

Hap He mpomHK 10 Hac, CHIAMMUX B paKeTe, TaK KaK MBl HPeJOXPaHEeHH
OLLIN OT HaTPeBaHHA TPYIHO IPOBOAAMMM TEIJIO CI0OeM H, KpOMe TOro, y Hac
OBIT MOryYHil HCTOYIIMK XOJIOHA: HCIapeHHe MORUX rasoe. W mpemoxpanars-
TO HYHO OBLIO ONHY, ABE& MHHYTEHL.

Hakymeecss 0oTCyTcTBHE TAKECTH B CHApsie NPONOIIKAETCH BCe BpeMs,
1I0Ka HeT B3PHIBAHHA H IOKA paKeTa HE BPAmaeTca: OHA YAAJTAETCA OT 3eMIH
Vv caMoii ee IOBEPXHOCTH, paKeTa [BHraeTcd HAa I'PDOMaJHOM PAaCCTOAHMH OT
CBOEH TJTaHeTH M0 TOH MM APYroil KPHBOI, — TAMKECTH HET; paKeTa MIUTCH BO-
kpyr ComHma, oHa JeTHUT K 3BesjjaM, IIOJBepraeTcsi CHIALHOMY WJIH Clabomy
BIHAHUIO BCEX CONHI[ M BCeX NJIaHeT,— TAKECTH He 3aMeYaeTcH; BCe ABICHHA,
CBOWCTBEHHBE Cpefie, JNUIIEHHOH CHIH TAMeECTH, HabJIOalOTCA B paKeTe H
_OI{OJIO Hee NO-IpeKHeMY. aror BEIBOZI HE CTPOro TO4YeH, HO, HPHG.HHBHTEJIBHO,
OH BEepeH; BIHAHHE €ro HeTOYHOCTH He TOJLKO Helb3sA KOHCTATHPOBATHL B IIpe-
feaax paKeTHOTO IPOCTPAHCTBA, HO Jae Ha [JeCATKH, COTHH, a HHOIJA U ThI-
cAdN Beper Kpyrom Hero. HekoTopoe, HeGOJIbIIOE BIHAHEE HMEET €me CHIa
NPUTAKEHNAA CaMOH paKeTHl, ee Jofell u HabJIOgaeMbBIX HMH B3ATHX ¢ C060I0
npenmeroB. Ho mx BsammHOe JelicTBHe O9eHEL MajJo H OOHADYMKHBAETCA HEpe-
MeINeHHEM CTPOT0 HeNOABIJKHEIX (KOHEYHO, OTHOCHTEIBHO) Tel UL B Te-
qeHHe 4acoB. Eclu ke Bemum HMEIOT XOTA HHYTOMKHOE JBUMKEHHE, BIMAHUE
HBIOTOHOBA TATOTEHHA HENb3A OGHADYKHTE.

[8.] KPYTOM 3EMJIH

MosxHO, OrpaHHYuE B3pHIBaHUE, HOAHATHCA TONBKO [0 #KeJaeMoil BHICOTHI;
TOT[la, HOTEPAB IOYTH BCH CKOPOCTh, UTOOHI He ymacTh O0paTHO Ha IJIaHETY,
MBI MOBOpaYMBaeM CHapAL ¢ IOMOINBI0 BPAINAIOMHXCA BHYTPH paKeTH Tell
H MpOM3BOJAHM HOBOE B3DHIBAHHE B HANPAaBJEHUH, HePHIeHJUKYIADHOM K IIep-
BOHAYAJIHEHOMY.

OHHTB ]JOI[HTCH OTHOCHTeJbHAA TAMECTh; TOJBKO B 3TOM CJYy49ae MBl MOMHEM
OTPaHHYHUTHECA BeckMa MaJoil ee BGJHHHHOﬁ; OIIATH ]I[OBTO]JHTCE[ BCe XOpomo
H3BECTHEIE ABJIEHHA cpensl TAAECTH, CHOBA OHH HCYe3HYT; HACTYNAT THINHHA
H MHD, HO pakeTa y:xe Oyjner obecmeueHa OT IajeHHA; OHA MPHOOpETEeT CKO-
POCTH, HOPMAJBHYI0 K pPaJUyCy-BEKTODY, T. €. II0 OKDYKHOCTH, Kak JlyHa,
u Gyzper, mopo0HO MOCHeNHEl, BEYHO BPAmAThca BOKPYr 3emmm (06 2TOM B
rnase: «Hpusre gsmenus cHapaga [u ero ckopocTsly).

Teneps MBI MOJKeM COBEPIIEHHO YCIOKOMTBCA, TaK Kak pakeTa mpuodpera
{IPpOYHOE» NMOJOKEeHHe: OHa cTala COYTHHHOM , BGMJIH.

C pakersl BHfieH IpOMajHbII [Iap IJIaHETH B TOM HJIH Apyrom ¢asuce, Kak
Jlyna. BunHo, Kak moBopaunBaercs map, Kak MOKAa3kBaeT B HECKOJIBKO 4acOB
BCE@ CBOM CTODOHELI IIOCTIEIOBaTeIbHO. UeM OH OJHKe K paKeTe, TeM rpoManHee
Ka’KeTCsA, TeM BOTHYTas, pacupocrepras mo HeGOCKJIOHY gopma ero mpuuym-
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nuBeit, TeM Golee GIeCKYy OH gaeT CBOEMY CIYTHHKY (pakere), TeM IOCJeTHM
KPY/RHTCA CKOpEe BOKDPYTD cCBoell MarTepnm — 3eMIH. ITO PAaCCTOAHUE MOIKET
OLITH TaK Malo, 9T0 00X0] BOKPYr Hee OymeT coBepmaThCca B JBa dHaca,
U MH GyJeM CMOTpeTh Ha pasHBe TOYKH 3eMJIH B TeYeHHEe HECKOJIBKHX MUHYT C
PasHBIX CTOPOH H OYeHB OJau3K0. HapTuHa 9Ta 10 TaKOH cTEmEHH BEIHIECTBEH-
Ha, OpHBJIeKaTelIbHa, 0ECKOHETHO pasHooOpasHa, UYTO A OT BCell AYIIH jKeJaio
ce6Ge m Bam ee mocmoTpeTs. IIpm TakoMm AByXTacoBoM 000pOTe Rask/bie Ba 4aca
paKera 3aTMEBAaeTCA, MOTPYIHAACh B 3eMHYI0 TeHb H Houb. [locmenuaa npopmon-
JKaeTcA MeHee gaca; 3areM Oojee gaca cserur CoJHbe, 9TOGH yCTYIHUTH MECTO
TLME.

Ecau OB MBI XOTeJIH BOCIHOJBb30BATHCA OOJIBIIMM KOJHYECTBOM CBeTa, T. €.
foJiee MPOAOIKUTENBLHLIM JIHEM, TO JOJKHB HJIH YAAAUTLCA OT JeMIH MU
BpamaThCA HE IO HAUPABJIEHHI0 9KBATODA, a II0 HAMPABIEHHI0 MepHIMAaHA,
4TOGH IyTL HAIN Hepeceral MOTICH 3eMau. B tTakoM ciaydae, T. e. Korga op-
Oura pakeTsl HOpMandbpHa K aydam ColHma, Tajke CpaBHHTENIRHO Ha HEGOMLIIOM
paccTOAHMM OT INTAHETH, MBI IMOJB3YEMCHA JUIMHHLIM JHEM, IIPOHOJKA0-
muMea Mecan U Gojlee: KapTHHBL }e 3eMIH eme pasnoobpasHee, eme 09apo-
BaTeNbHee U HeoKHJaHHee, IOTOMY 4TO OyAyT pelnedHO BHIHH Kpasd OCBe-
LeHHOI YacTH 3eMIH, npuToM GeicTpo ABmRymuecs. OcoGeHHO X0POIIO GHLIH
6Bl PACCMOTPEHBI IOJIOCHI.

Cpoero paxkeTHOro [JBUKEHHUSA MBI HE COBHAEM, KaK He CO3HAEM [BUKEHHUA
3emiu (Korja Ha Hell HAXOJMMCs), W HAM IPEJCTABIAETCA, 9TO CaMa NIaHeTa
MYIUTCA KPYyrOM HAC BMECTe CO BCOM BONMIEOHBLIM HEGOCKIOHOM: paKera /A
HaIlNX YYBCTB CTAHOBMUTCA IEHTPOM BCeNEeHHOH, Kak HeKorma Jdemis!..

[9.] KPUBBIE JIBUKEHHA CHAPAJA H EI'0 CKOPOCTH

TIpu BepTHRANBLHOM MOAHATHH PaKeTH M OTCYTCTBUH BPAIMEHHA 3eMIU
OTHOCHTeJNbHBI NyTh pakeTsl OyAeT mpocTeiiliMM: 3TO0 — IpAMaA JHHHA,
Gosee mam MeHee [JHHHAad B 3aBHCHMOCTH OT KOJHYECTBa B3PBIBUYATHIX BE-
IMecTB.

Taxop myTh pakeTsl I npH OpocaHWH ee ¢ NOJIOCOB Bpamjaiomeica Ia-
HeTH, npenedperad BIMAHMEM APYrux Hebecunix Teld. Horpa KOIMYIECTBO
B3PHIBIATOTO MaTepHaia B 8 pas Goablie Maccs CHapA/a, MyTh PaKeTsl, HMes
Ha9aJ0 Ha DTOBEPXHOCTH BBMJIH He HMeeT KOHIa C I[pyI‘OH CTOPOHLI OH 6801{0-
HedYeH, W paKeTa HHUKOI'Ta He BO3BPATHTCA Ha BeMJIIO npe;[uo.naraﬂ KOHEeYHO,
OTCYTCTBHE HEOECHLIX TEN MIH HX TATOTeHHA.

B npumenenun k 3emile HaMMEHBIIAA CKOPOCTH A (GECKOHEYHOrO OT Hee
yaaxemns pasHa 11 170 M B cexymny [20), unm Gomee 10 Bepcr B 1 ceryHuy.

Ciraboe Bpamenue miIaHETH, KAKOe BUAMM Y BCEX CPeJHHX M MaJHX Ia-
HeT COTHEYHOMH CHCTEeMbLI, HAYMHAA ¢ 3eMIH, BechbMa Majo H3MeHAeT NPAMH3-
HY IyTH; AIMEHHO OYTh PaKeTH IpeBpallaeTca B BechbMa yIIHHEHHLIH 3JIHIC,
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B Cllydae BO3BpANmIeHHA CHapAja Ha 3eMII0, B B mapaGoiay MIH runepfoly —
B cayiae GeCKOHEYHOTO yHaJdeHHdA.

I'opops o0 TpaeKTOpHM CHapALa, MEL HEe HMEIH B BUAY CPAaBHHUTEIBHO KOpPOT-
KYI0 €e 9acTh, COOTBETCTBYIOIIYI0 BpPEMEHH B3DHIBAHHA, KOTOPasf, BIpPOUEM,
TosKe OJMBKA K MPAMOil JUHNH, €CIW HanpaBleHHUE B3PHIBAHHA HE MEHAETCA.

Cragaia, B’ TeUeHIe BPeMeHM B3DHBAHUMA, HBH}KEHHME PARETH GEHICTPO YCKO-
paerca. llallee cCKOpPOCTh H3MeHAeTCS Yyike 0Gojee MEIJIEHHO — TONBKO IIOT
BINAHHEM CHJBbI TATOTeHHA. Nmenno: npH MONHATHH HJIH yaaJdeHHH OT IIBHTpa
IaHeTH CKOPOCTh, NPHOOpeTeHHAA CHAPANOM IPH B3DPHBAHHH, YMEHBIIAETCH;
OpH TPHOTIKEHHN, HIH aJeHiN, — yBeJINUBaeTcs.

ITpu GeckonegnoM ymalleHHH, B TeUeHNE HECKOHIAEMOT'0 BDeMEHH, CKOPOCTh
cHapana ece 6ojlee u 6oJee MPHOAMKAeTCA MIH K HYJIO, HIH K Kakoi-muGo
nocToAHHON BeaudnnEe. Hax B ToM, Tak H B JPyTroM ciydae paKeTa BCE-TaKI
HHKOI[[a HE OCTAHOBHTCA M HHKOIJa He BO3BpATHTCA Ha 3eMII0, He CUHTAACH
¢ CONpOTHBIEHHEM 3Pupa H NPHTAKEHHEM ApYTHX HeGecHBIX Tel.

Ho BeprmralbHBIT B3JeT HEBHIOIEH — BHIOJHEe HaKIOHHHE. B cayuae
HAYaJbHOTO (T. €. BO BpeMsA B3PHBAHAA) TOPHUBOHTAJBHOTO IOJETa IyTh
cHapAma — OJlHa M3 HPHBBRIX BTOpOI‘O IIOpAaKa, HacaTeJbHBIX K 3€MHOMY
mapy B MecTe Hauaja asmkennsa. DOKyc KpUBHX OyJeT HaXOJHTHCA B IEHTPe
3eman. [Ipu HepocTaTOYHOM OTHOCHTENTBHOM KOJMYECTHE B3PHIBYATHIX BEINECTB
(Menee 3—4) moneT He COCTOMTCA, M PaKeTa KOCHeTCA 3JeMIH MIH ymameT Ha
mIaHeTy, KaK IOPH30HTAJBHO NyNIEeHHOEe OOBKHOBEHHOE AJpO.

Ecnu ckopocTs cHapsAga OT AeHCTBHA B3PHBYATEIX MaTEPHAJIOB B VZ_{VZ ==
1,41...) pa3 MeHblIell TOI HaMMeHBINEH, KOTOpASA HY)KHA ANA yiaaldeHus B Gec-
romegrocts (11 170 m [B cer.]), To mwyTh pakrersr — Kpyr, COBHANAIOMMUI C
GOoIBIMEM KPYroM 3eMHOTO mapa (¢ BKBATOPOM HJIH MEPHAHAHOM). JTOT CIY-
qail Takxe He HMeeT NPUMeHeHWSA, HOTOMY 4TO CHAPHJ, JeTA HeIpepHBHO B
3eMHOI aTMocdepe, GBICTPO TepsAeT BCIO CBOX0 CKOPOCTH OT CONPOTHBJIEHNA BO3-
myxa u magaer Ha 3emuo. Ho ecnm 65t arMoceprr He GBIIO, HIH eciiH OLI cHa-
PAA Ha9ad cBOil DOJCT ¢ TOP, BEICTYNAKINUX BEPIINHAMHU 3a IpPefelsl BO3IyII-
HOTO OKeaHa, TO IYTH paKelsl ObUI OB KPYTOBOU M BEUHHIH; OHa HUKOrHa 65t
He ynmajga Ha 3emaio, Kak ee Jlyma. OgeBHjHO, H 3TO HEBO3MOKHO.

Ha ocHOBaHMU CKa3aHHOrO HOTPEOHYIO JIA KPYTOBOTO ABMKEHHSA CKOPOCTH
BBIUMCANM, npubausutensuo, B Skm B 1 cexymay, uau 7904 m B cerynpy [2').

Ecau Bocmonp3oBaThea BpameHHeM 3eMIM M IMyCKaTb CHApA[ Ha 9KBATOpe
N0 HANPABJIEGHHIO JBI;KEHHA 3KBATOPHAJIBHEIX TOYEK 3€MHOTO IMapa, TO He0O-
XOJUMaf CKOpocTh yMenpmuTca Ha 463 M [B cer.] (rakoBa mauGoapmasa CKO-
POCTh BpPAIEHHs 3EMHEIX TOYEK), T. €. Oyjer paBHa 1441 M [B cek.]. Burogsr,
Kak BuguM, HemHOro. IloTpe6Hoe OTHOCHTENIBHOE KOJIYECTBO B3PHIBIATHIX
BEIECTB BEIPABHUTCA YHCIOM OT 3 70 4 (ecaH Bec paKeTH TPHHATH 3a 1).

- PaGora mus pasmikeHHs mo Kpyry pPOBHO BJIBOE MEHBINE MHHHUMYyMa pPaGoTHI
A GecCKOHEYHOr0 yAaleHHA OT MIaHeTH.
Ilpm eme GoabImeM yBeTHIEHHH CKOPOCTH PAKETH HOJIYYAETCA DJIHIC, BH-
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XOIAMUIA IMOCTENeHHO 3a mpemelsl arMocdeprl. JlanpHelimee Bo3pacTaHue CKO-
pocTH OyjaeT pacTATHBATH AJJHIC Bee Gonee u Gollee, mMOKa He 0GpaTHT ero B
mapa0oiy; B TaKOM clIydae paGoTa H CKODPOCTh, HEOOXOgUMasA CHapARYy HIJIA
GopB0H ¢ CHJIOI0 TATOTEHHs, Oy[AeT TaKasd ke, KaK M OPH BEIHOM yHajJeHHH
M0 HampaBJeHHI0O pagumyca miaHeTH (mas 3emam 11 170 m B cerynny) (%21,

IIpu eme Goapmeit ckKopocTH myTh pakerTs — rumepGona. Bo Bcex atmx
cAy4aAX CHAPAN depeciyp MHOTO TEepsAeT OT COINPOTHUBIEHHA atMocdepsl;
a IOTOMY U 3TOT KacaTeJbHbIH K 3eMlle IyTh PAKETH HA MPaKTHKE HEMPHUMEHUM.

Mg BUmenH, 9TO caMBlil BHIPOJHBII IYTH CHapAja — HAKJOHHHIH K ropH-
soury Ha 10 —15 rpagycos. llpm atom TEPAETCA OT [CHCTBUA TATOTEHHA
CONMpOTHBIEHHA aTMochepsr ToabK0 41/, % (23] roit smeprun, KOTOPYIO mpuoGpe-
TaeT pakera B Ge3BOBIYITHOM mpPOCTPAHCTBe, CBOGOIHOM eme M OT THAKEeCTH.
IlyTe pakers B 9TOM clIy4ae TakKoii ke, T. €. OflHA H3 KPHBHIX BTOPOIr0 IOPAJKA
(amunc, mapaGona W rumep60Ja), HO TOABKO KpPHBAA yKe He KacaTelbHA
K MOBEPXHOCTH 36MHOTO mapa. EclH KOTHIecTBO B3PEHBIATOI0 MaTepHala Heflo-
CTATOYHO MJIH COBCEM MAalio, TO, OMMCAB dacTh aiurmnca 241, pakera BosBpamaer-
¢ Ha 3Jemao. 3jech CHapAjk AOKEH B30PBATh HOBOE KOJHIECTBO BEIIECTB,
9T00B OCTAHOBHTHCA IMOHEMHOIY H He DOrmGHYTh HaBepHaKa. IlomHoe Ronm-
9eCcTBO B3PHIBYATOTO 3amaca IJA mOmbeMa # 0e30macHOro BO3BpAINEHHA, IPH
HeGOJBIIOM YIAJeHHH 0T 3eMJH, BABOe GOJbOIe, YeM IJA OMHOTO TAKOIO iKe
DONHATHA; NP OOIBMHUX IOAbEMaX — BTpoe, HpH eme OOJIBIINX — BIETBEPO
u T. A (em. dopm[yay] 66).

Ecuu GBl MH mOMKeNaJll OCTaBHUTh PAKETY HaBcerga B Ge3BO3AYIIHOM IPO-
CTPaHCTBE, CHETAB €6 MOCTOAHHBIM CIYTHHKOM 3eMJH, To B HauGoabmeM yjaa-
seHuH OT 3eMiIH (B amoree) cleyeT BHOBb B30PBATh HEKOTOPoe HEGOJIbLI0e KO-
JINYECTBO BEMECTBA [AJA YBEIHWYEHHA CKOPOCTH CHapsajga. Horga sta ToYra
HeJaleKa 0T MOBEPXHOCTH 3eMIH, TO HeoOXOoAuMasn IJIA PAKeTH CROPOCTE GJIH3-
Ka K 8 KM B CEKYHAY, M KOJHYECTBO BCer0 BBPHBYATOrO 3amaca 0yJeT TOIBRO
B 3—4 pasa mpeBHMATh BEC OCTAJBHON Maccsl cHapaAga. BmpoueMm, kak OH
MBI IaJIeK0 HH YCTPOUIH HAIMYy HAOMIOAATeNBHYI CTAHMHIO, XOTA OB 38 MHJI-
JHOH BEPCT OT IIeHTPAa 3eMJIH, KOJIHIECTBO B3PHBYATHIX BEIIECTB OyIeT MeHbIIe,
yeM Heo0XOauMoe /s GeCKOHEYHOro YAAleHHd OT ITaHETH WO NPAMOil
auEAN UIH napabone. VIMeHHO: OHO BHIDA3HTCA YHCIOM, MEHBIIHM 8.

Hpyrosywo opGury HOBEIM B3PHBAHHEM, KOHETHO, MOKHO NPEBPATHTH B
SITHOTAYECKYI0, A BTY IOCHEAHION, KaK ONHCAHO, ONATH B KPYTOBYI ¢ GOIB-
muM paguycom. TakmMm 0GpaszoM, MBI MOMKET NPOM3BOIBHO MEHATH BEIHIHHY
pajuyca Hammero KpyroeBoro JBM;KEHHA, T. €. IO KeJaHHI0 YHAlATHCA H NpH-
OMMMRATECA K 3eMHOMY mIapy.

Ecnu, umes yixe Kpyropoe ABH;KEHMAe, IPONBBOJHTH B3PEHBAHHE 096HD CJIa-
60e, HO MOCTOAHHOE U IO HANPABIEHNIO ABIKEHAS PAKETH, TO OyTh ee Oymer co-
BEpIIATHCA, BO BCe BPeMA B3pPHBaHNA, II0 CHUpPANBHOI OpOHTE, ypaBHEHHE
KOTOPOH BaBHCHT OT B3aKOHA B3DPHBAHHA.

JanpHelimas TpaeKTOpUA PpAaKeTH, 1O OKOHYAHHH B3DPHBAHMA, OyIeT
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KaKaa-HHGYNb KpHBag 2-ro mopsmka, Hamp [uMepl, Kpyr, 94To 3aBHCHT OT Hac.
ITpu s3prBaHHNm, 3aMeRIAIOINEM [ABM:KEHHE CHApPALA, COHpaldL BaBHBaeTcA
BHYTPH NIEPBOHAYANLHOI KPYTroBoil OpGHTH, H paKkeTa NpHOIHKAETCA K 3eMile,

IMpu pBwkeHMM IO CHHPANH, TMOYTH NEPUEHAMKYIAPHO K HAMPaBICHHIO
TATOTeHUA, YTHIU3UDYETCA TAaKOil e mouTu npoueHT (1o 65 %) sHeprun B3phIB-
YaTHIX BENmIECTB, KaK M B cpefie 6e3 TAMKECTH; TO K€ HPOHCXOJUT IPH NpPOIecce
TIpeBpamieHHsa JIIHITHYECKONH OPOHUTH B KpPYroByw.

ITpu maxsOHHOM B3JIeTe paKeTH HA €e MIMNTHIEeCKHH mwyts Jlyma Oyner
OKAa3BBATH TEM 0OJbINee BIAMSHUE, 9eM PACTAHyTee OpOHTA W 4yeM OJIHHe I0-
noier cuapax k Jlyme, 4To, B CBOIO 04epefb, 3aBHCHUT OT CPABHUTEIBLHOTO
KOJH4YeCTBa H3PacXOI0BAaHHOI'O B3PHIBYATOr0 MaTepHaJda H OTHOCHTEJNBHOTO
nonokenns JlyHul m paxersi. MoskeT cIydYHTBCA,— HJIH [BIMKEHHE CHapAMa
MOKHO TaK PacCYuTaTh,— UTO OH IIOJ| BAHMAHHEM JYHHOTO NPHUTAKEHHA COB-
ceM OCTaBHT CBOX OpOUTY u ymajger Ha JlyHy.

Cropoctp mapmeHusa Gymger me memee 2373 M B CeKyHAy, T. €. pa3a B [Ba
0oJIbIIe CKOPOCTH ymedHoro axpa. Ho sra ckopocTs falero He Tak yOHiCTBeH-
Ha, KaK OpU DaJeHuH Ha 3eMIn. JHePrHuA NajleHuda Ha IOCHefHIK B 22 pasa
Goapmie, YeM mpH HajeHunm Ha JIyuy.

IIpunAB B pacder CKOPOCTEH ABIKeHUA M Bpamenus JIyHsr, a Taxie IBH-
JKeHHud CHapAnga, MOMeM BBYHCIHTL H TO He0O0JIbIN0e KOJHIeCTBO B3PBIBUYATHIX
BEIIECTB, KOTOPOE HYMKHO ia (Ge30macHoil 0CTAHOBKH Ha MOBEPXHOCTH JIyHEIL.
Mory coo6muTs, 9TO MOJHOE KOIHIECTBO B3PHIBYATOrO 3amaca g4 Oesomac-
HOro IyTemecTBHA Ha Hamy JIyHY Bhipamaercs uyucioM, He 6Ompmum 8. Ha
CPABHATENbHO HE3HAYHTETBHOM PACCTOSHHU OT JIYHBI CKOPOCTH paKeTsl, IO-
CPeACTBOM B3DHIBAHUA, HYKHO HEIPEPHIBHO yMeHhIIATh. Bce MOMKHO GBHITH
TaK PACcCYHTAHO H TaK YOpPaBJIsgeMO, YTOOH B MOMEHT NPHKOCHOBEHHA K IO-
BEPXHOCTH JIYHHOﬂ‘ MOYBEl 3Ta OTHOCHTeJNBHAA CHKODOCTH pPaBHAJACE HYIIO.
3amaua, KOHEYHO, JOBOJBHO [EJHWKATHAsd, HO BIOJHEe Bo3MoOHAxA. OmulOKy
B €€ PEeIIeHMH MOKHO IONPABMUTH HOBHIM B3DHIBaHWMEM, JIAIIb OBl OBUI JOCTa-
TOYEH Bamac B3PHBYATHX BEIIECTB.

B cayuae mpomaxa, T. €. €clIH paKera mpoaerur moGiaumzoctH JIyHEI, HO
He 3aj/ieHeT ee IOBEPXHOCTH, CHAPAJ HE cjenaerca cumyraukoMm Jlymbi, HO,
OpUOIMBHBIINCE, yiigeT OT Hee CHOBA, BpallasAchk BOKPYT 3eMIH H ONHCHBaA
BECLMA CIO/KHY KPUBYIO, OPOXONAMYI0 MHOTHA mOGIM30CTH TO 3eMIH, TO
Jlynsi. Ocraerca BOSMOMKHOCTH MAJeHNA KaK Ha Ty, Tak U Ha Apyryo. B mo-
MEHT HauGonpmero npubamuenua K JIyHe MOKHO MycTUThL B JeiICTBHE B3pPHIB-
gaThiit MaTepHald ¢ HeJbl0 3aMeJIHTh [BHKEHHe PaKeThl H cOeJaTbCA, TAKHM
o6pasom, peansiM coyTHHKOM JlyHsl, npaBEykoMm Conmma. C Takoil Kpyrosoi
OpOUTE PasHBIMH CIIOCOGAMH TO}KE MOMHHO MOMACTH Ha JIYHY HIH yIaIHThCA
oT Hee.

Ilo onmucamuno moxera BHIHO, 9TO paReTa MOMHeT CcedaTbCd BEYHBIM CIIYT-
HIKOM 3eMJIH, ABIKYIEMCA BOKDYT Hee, momoGHO Jlyme. PaccTosmme 3TOTO
HCKYCCTBEHHOTO COYTHHKA, MaleHbKOTo Gpatua JIymsl, 0T 3eMHONl IOBEPXHO-
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CTH MOKET GBITH MPOH3BOJIBHO MAJ0 HIH BENHKO; JBUKEOHHE €r0 BEYHO, IOTO-
MYy 9TO COMpPOTHBJIEHHE 3(pUpa He 3aMETEHO JAKe NI MaJOIMLIOTHHX W HeGOoIb-
LIAX TeJ, KAKOBLH B GONBIIHHCTBE CIy9aeB a’pOJHTH, BXOJANHE, IO Beeil
BEPOATHOCTH, B cocTaB KoMeT. Eciu 651 HeGOMbIIME Tela MCOBITHBAIHL CO CTO-
poHEl 3dupa COUPOTHBIEHHE, TO (IIOMHMO IPOYero) Kak MOIIH Gbl CYIIECTBO-
BaTh MHJIJIHOHEI JeT Koabua CaTypHa, COCTOAMME, COINTACHO BHBOMAM acTpO-
HOMOB, 8 TAKHX He0ONBMINX, OTAENEHHHX APYT OT APYyTa TBEPALIX Tel, II0-
pasuTedpHO OuicTpo MIamuxca BOKpyr Carypma.

Jsu:xenne BOKPYr 3eMIH pAfa CHAPAJOB, CO BCEMH NPHCIOCOGICHHAME
I CYIECTBOBAHUSA Pa3yMHBEIX CYIIECTB, MOJKET CIYHTh 6as3offl I [aib-
Heiimero pacnpocrpaneHus uenoseuecTBa. Ilocenssace kKpyrom 3emian Bo MHO-
JecTBe Kosern, nomoGHbx KoabmaMm CaTypHa (MOMeT GHITH, TOMKE HKHBBIM, MHA-
e TPYAHO, IOYTH HEBO3MOKHO OOBACHHTH UX CYMIECTBOBAHHE; €CHU OH He
YTO-TO pPasyMHOEe, YIPABIAIONIEe HMH, KOAbHa MOMKHE Ok 00pasoBaTh s
Carypma aymy), mogu yeemnmuusaor B 100—1000 pas samac coxumewnoii smep-
r'HH, OTHYINEHHON MM Ha moBepXHOCTH Semiu. Ho m »sTHM uemoBexk Moer
He YIOBJETBOPHTHCA M C 3aBOEBAHHOI 0askl IPOTAHYTH CBOH PYKH 3a OCTATBb-
MOl CONTHeYHOI dHeprueil, KOTOpoil B ABa MEHIINapAa pas GolbIle, 4eM MOIY-
gaeT 3eMid.

B rtarom ciyuae BeuHOe ABHKeHHE KPYroM 3eMIH HYKHO HepeMeHHTH HA
taroe e kpyrom Comuma.: [[a1a aToro mpugercs eme Goliee yIaaluTbca OT 3eM-
JIH ¥ cTaTh He3aBUCHMOM miIaHeroi, cuyraukoMm Coanna, 6parom 3eman. Mmen-
HO: pakere, ¢ MOMONBI0 B3PEIBAHUA, CAEAYET COOGMNTH CKOPOCTh 110 HAlmpaB-
aennio geuxennsa 3emau Borpyr ColHIa, Korjga cHapAQ ABHMKETCA ¢ HaHGOIb-
meit ckopocteio oTHOcuTelrbHo ComHua. ITorpeGHas mas aroro smeprus 3sa-
BUCHT OT B@IHYIHHBI PacCTOAHUA, Ha KOTODOM HAXONHTCA PaKeTa OT 3eMIH:
geM 0HO GoJbme, TéM paGoTa MeHbBIIE, BCA Ke CyMMa BHEPTLHH, HeoOXomumad
IJI KPYyroBOTO ABHIKEHHA BOKPYT 3eMIH H A JalbHEHmero moyTH IOJHOTO
yoaJeHHA OT Hee, He IPeBHIIAeT TOH, KOTOpasd HYMHA, ITOOH yIalHTbCA OT
3emam HaBekHu, mpefmonaras orcyrctsme ColHma W Apyrux HeGecHHIX Tel,
T. . ycemepennoe (7) WiIn yBocMepeHHOE (8) KOIUIECTBO B3PHBYATHX BEOIIECTH
(cpaBHHTETBHO C OCTAIBHOH Maccoil cHapana).

Ilpu eme Gompmeit 3aTpaTe SHEPTHH KPYr mepehjier B Gojlee MIH MeHee
PacTAHYTHI 3JIANC, TOYKA NepUTeNns (HauMeHbmero paccroaunsa ot Connma)
KOTOPOTO HAXOAUTCH, NPHOMH3HTENBHO, HA paccrosEEH 3emam or Coxmma.

B nepsoMm caydae, mpHu cpefHeii aarpare seprun (7—8), cmapajy cragana,
TOJ, BAMAHKEM HOBOTO TONYKA IMOJETHT ropasgo OHCTpee, 9eM HYKHO A KPy-

_ TOBOTO JBWKEHHs BOKPYT 3emau U naske ColxHma; 8aTeM aTa CKOPOCTb, OT Jeii-
ctBuA zemuHOro TArorenus (Jlymoi npemeGperaem), Bce Gojsee u Gojiee YMEHb-
maerca W NMOJ KOHEN, UPH 3HAYUTeNLHOM YHATEHHH 0T 3eMIU (IpHMEpHO, Ha
1000 ee muameTpoB), ceIaeTcsa PaBHON JBUKEeHHIO mocaenaeil Bokpyr Coanma.
3emirg U pakeTa SyAyT HATHIIO OHOMY HTOMY JREKPYTY € OJHHAROBON CKOPOCTHIO
H IOTOMY COTHH JIeT MOTYT HE BH/IETh ApYT Apyra. OnHaKO Ha TaKoe paBHOBECHE,
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B TeUeHHE BEKOB, MIAHCOB MAaJo, H JBUKEHHE pAaKeTH, , [l COXPaHeHHS
OpHINYHOIl JUCTAHNEHA, HAJIO TO YCKOPATh, TO 3aMeJIATh, YTOOH KaK SeMid,
TaK U Apyrue IJIaHeThl 3TOH AHCTAHOUH He Hapymmium. B nporuBaoM ciayuae
rpoOsUT majfieHHe Ha 3eMJo.

Bo BTropoM ciydae, mpu (oJbIIeil 3aTpaTe 3HEPTHH, KOTa IYTh PaKeTH
JIMNTHICCKUIT, MAHCOB JIA BCTPEIM ¢ JeMieil TaKMke HEMalo, HO yaa-
JTeHmeM paKeThl MOKHO BOCHOJHBOBATHCSH, YTOOH IONACTh Ha KaKyo-Iu60
«sepxmH0w0» (23] muanery: Ha Mapc mau ero cnyrauku, Ha Becty man ma rakyio-
mHEGYAE apyryio u3 500 madmx miIaHeT (IMIaHETOMWIH, ACTEPOMJEL).

fl ue roBop O JOCTH)KEHHM CaMBIX MACCHBHHIX OaHEeT, KakosH lOQmurep,
Carypn u mp., mOTOMY 4TO A1A 6e30ImacHOTO CIOycKa Ha HAX TpeGyeTca Takoe
.TPOMAaJHOE KOJHIECTBO BBPHIBYATOrO BEIIECTBA, UTO O CIHyCKE BTOM HOKa He
croutr u Meurarh. Ho Jerde cmelarsca WX COYTHHKAMM, B OCOGEHHOCTH OT/a-
JeHHEIMH,— JIerye OOCTHTHYTs H mpHcoequauThea K Koapmy Carypma., Ho-
IWYecTBO HEPTrHH, MOTpe0HOE IJIA JOCTH)KEHHA KaKoW-Iu00 NJIaHETHOHR oOp-
6uTH (HO He COyCKa Ha MIaHeTy), 3ABUCHT OT yRAJIEHHsA ee OT OPOUTH 3eMiu:
yeM GoabOoie 3TO yHajeHHe, TeM, IOHATHO, PacXoj dHEPrHM Gymer GoJbIme.
Ho xax OH HE OHLJIO BeJHKO 3TO yjaaleHHe, ero pa6ora MeHbIIe Toil, KoTopad
HY)KHA I OECKOHEYHOTO YJAJEHHA OT CONHEUHOH CHCTEMBI UM OIYIKIAHHA
cpenm 3Bes3x. U sra mocieguaa pabora He TaKk rPOMagHA, KAK KaKeTCHA C Iep-
Boro pasa. JleiicTBUTENbHO, IIYTKa JH Of0JeTh Morydee npurs:xenne ColHua,
macca Koroporo B 324 000 pas Goxpme macch 3emuu! Ho BrumCIeHHs mOKa-
SLIBAIOT, UTO-€CIH GpocaTh CHAPAI B MOMEHT €ro HaHGHCTPeHmero ABMKeHHA
Bokpyr CONHIa WIM IPAMO C MOBEPXHOCTH 3eMIH B GJAaronpHATHHIE MOMEHT
¥ B GIaronpHATHOM HANPABIGHOH, TO CKOPOCTH OTHOCHTENBHO 3eMJm, HE0O-
X0omuMas I NOJHOr0 pasbeguuaenus ¢ Hewo n CornneM, He npessmaer 16,3 kM
(oxomo 15 Beper) B 1 ceryHAY, 9TO COMPOBOMKIAETCA TPATOH B3PHIBIATHIX Be-
IMecTB, BHIPaKkaeMoii, OTHOCHTEIBHO Macch cHapsana, suciom 20. Ipu camom
HeGmaronmpuATHOM OGpPOCAHHE PAKETH HTa CKOPOCTH Aocrmraer y:ke 76,3 m
B CEeKYHIY, W KOJHYECTBO B3PHBIATOrO 3amaca JOJIKHO OHKTH, CPABHUTEIbHO
¢ OCTANBHOM Maccoil pakers, y:kacHo. GkopocTs abcomoTHaAg, T. €. A XO0uy
ckasarb, oTHOcHTenIbHO COJHIA, HPH AOCTH;KeHHWH pasbefUHEHHA, OJHA U Ta
’Ke, B KaKoM OBl HapaBIeHNH MEL Hu Gpccanu paxery. Ecam se smeprus, Hy -
Hafg g 9TOro, B OJAarONPHATHOM CIy:ae pas B 25 MEHbIIE, TO 9TO BABUCHT
OT TOTO, 9TO MEl TOTJa 3aHMCTBYEM €€ OT ABHJKeHHA 3eMJIH, KOTOpOe HOJKHO
OT 3TOr0 3aMeIHTHCA HA HE3aMETHYIK BeIHYHHY.

Kpyrosoii nyrs parerst BOKpYT CoJHIA MOMKHO CHeNaTh JIIHNTHIECKHM,
YBEJIMYWB WJIH YMEHBIIHB CKOPOCTH CHAPAMA [TOCPEACTBOM B3apHBAHUA.

B mocienmeM ciaydae, Opu yMEHBIIEH HH CKOPOCTH, IEPHUTeNIHIA paKeTs GyneT
menbme paccrogaua Jemam or Commma, m Torjga cHapAj OymeT B COCTOSHHH
OOCTHTHYTh Kakoi-HuGynp HmkHell mianeTsi: Berepn mnm Meprypus. Maccu
UX He 0OY4eHb BeJIUKH H CIYyCK He MOTpe0yeT TaKoro HeBOSMOMKHOTO KOIHIECTBA
B3PHIBYATOTO MaTepHala, Kak GesomacHuil coyck Ha IOmmrep, Carypm min

194



Henryn. 9meprus magenms Ha Meprypuii, kak u ua Mapc, pas B -5 mensie,
YeM Ha Haly TJIaHETY; 9HePTHA ke majenns na Bemepy cocrasiamer 0,82
sHepruu najennd Ha 3emiaIio. UrTo ke Kacaercs acTepPOHIOB W GOMbINEH 9acTH
NJIaHeTHH X COYTHHKOB (JAyH), TO Macca B3PHIBYATOrO 3amaca, H3PacxofoBad-
Hasg paagM CIOOKOHHOTO COYCKa HA HX IOBEPXHOCTHh, NPOCTO HHUUTOMKHA.

Teopernuecku BO3MOKHO eme Gonsmee mpubmmxenne kK CoXHNY U mame
najieHNe HA HETO IpH HOJHOH moTepe ckopocTH oTHOcHTeNsHO ComHpa. Eciu
pakera y:ke Bpamaerca Bokpyr Comnma, Kak 3eMas, W Ha TOM Ke OT HETO
pPaccTOAHNH, TO JJIA OCTAHOBKH JBHMKeHHA TpeGyeTca oTHocHTedbHaa (obpar-
Has) ckopocts oko0 30 kM B 1 cerynny. HoaundecTBo B3pHBUIATOrO MaTepHuaia
serpasurca aucaom 200. Ilagenne mHa ConHne Gymer mpomOIRATHCA B TEUEHHE
64'/, cyTor, T. e. OKOJO ABYX MECHAICB.

Orciona BugHO, 910 nagenue B oraeHnil oxean Comnna tpedyer B 10 pas
fonplre 3epTB (B CMEICIE PacXojja BBDPHIBYATOrO BEIECTBA), 96M yTaJeHHE OT
nHamero CoxHIla W mpuHONH/KEHHE K HOBOMY.

Kak u BoKpyr 3emin, HenpepHBHHIM M 9PE3BHYANHO CIa0BM B3DHBAHHEM
MO¥HO »OaThb paReTe JImﬁon Tpaem‘opmo; MOMHO 34CTaBHTH €€ ONHCHEATH
TOT HIH Apyroii myTts oTHOcHTenrHO ComHma, Hamp[mmep], mo coupaiH,
M TaK JOCTUTHY,Th KeIaeMOR NIaHeTs , NPUGIN3UTECA HIH yaaauThea ot Connua,
yImacTh Ha Hero MJM YHTH COBCEM, CaeJaBIIMCh KOMETOMH, ONy:Kmalomeidl MHO-
rHe THICAYIHA JIeT BO MpaKe, CPeOH 3Be3M, OO0 NPUOJMKEHHA K ONHOH m3 HOX,
KOTOpaa chaejgaeTca [Jd HYTBDIBGTBBHHHEOB HIH HX ITOTOMHKOE HOBBIM
COJIIII[EM.

3aMeTuM, 9TO BO BCEX CIYYafAX YMEHBIIEHHA CKODPOCTH PAKETHl B3PHIBYATHI
Marepuall Hamo OpocaTs IO HampaBlIeHHIO [BHKEHHA SeMIH; HO JBHMKEHHE
cnapﬂ,ua OTHOCHTEJBHO CO.TIH'II& O0CTaHeTCcAd IIpexHHM, T. €. IIO HaHpaBﬂeHHIO
JBHKEHHS Hameil NJIaHeTH.

ITnam panpHelmnIell DKCINIyaTalMU COTHEYHOH dHEPrHH, BEPOATHO, Oyjmer
CleIyIOMmMiT.

UesoBegecTBO MyCKaeT CBOM CHAPAAE HA OfHH U3 acTepOHJOB H JeJaeT ero
Gasoil IaA mepBOMAYANLHBIX cBOMX paGor. OHO modb3yercsa MaTepHAJIOM Ma-
JeHbKOro IJIAaHETOMAA W pasjaraeT WIH pasGHUpaeT ero 4o LeHTpa JJIA co3ja-
HHS CBOHMX COOPY’KeHWIl, COCTABIAMIAX IIEPBOe KOIbIO Kpyrom CoiHIa,
DTO KOJBIO, Hepeno;lmefmoe HHU3HLIO pa3y1ﬁHHX cym,ec'rB, COCTOHT H3 IIOJ-
BIDKHKX wacreil u moxobmo roasmy CatypHa.

Pa31o:uB U HCIIONB30BAB TAKKE U JIPYTHE KPOXOTHbIE ACT@POHIE, PasyMHOe
Hawano oGpasyer AJs CBOMX HeJeil B OYMINEHHOM, T.' e, CBOOOJHOM OT acTepoH-
[OB, MPOCTpAaHCTBE eIie paAA KoJaenm rme-HuOyAe Mexmy opOurtamu Mapca u
1I0nurepa.

Jlnsa pasHBIX TeXHHYeCKHX H JPYTHX Hafo0HOCTedl WHBIE KOJBIA MOIYT
nomemarhea U Ommxe X ColHIY, MeKIy OpOHTaMM (HIDKHHX» ITJIaHeT.

Korma mcromurcsa smeprua CoJlHIOA, pa3yMHOe HAYAJIO0 OCTABHT €ro, YTOOE!
HAaNpaBUTBECA K ApyroMy CBeTHJIY, HeJaBHO 3aropeBmeMycda, ellle BO I(BeTe
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cuisi, MoskeT GHITh, ae 5TO COBEPIIATCA M PaHbIIe: YaCTh CYI[ECTB 3aX0der
HHOTO CBeTa MHIH 3aceJeHHA NOYCTHIHb.

Mosker GBITH, YEIOBEYECTBO TaK OyAeT MHOTOKpDATHO poHTheA 1281,

Het mago6HOCTH MMETH fea HA MOBEPXHOCTH XOTA OB W IMOKPHIBIIErOCA
xomoguoil Kopoit Comana. Her gaxxe mago6HOCTH GHTEH HA TAMKEIBIX NJIaHETaX,
pasBe A maydeHmsA. J{OCTHKeHHe HX TPYMHO; JKUTh JKe Ha HUX— BHAYHUT 3a-
KoBaTh cels IMEemAMHE TAMeCTH, HHOTHA Gojlee KpeMKHMI, YeM 3€MHEIe, BO3EBHT-
HYTh cefe MHOMKECTBO Tperpaj, OPUIEMHTECA K HHYTOMKHOMY IpPOCTDAHCTBY,
*HTH JKAJNKOU ;KH3HBI0 B yTpobe Matepn. [Inanera ects Koasibenn pasyma, HO
HeNb3f BEYHO KUTH B KONHGeaw,

[10]. CPEJICTBA CYHIECTBOBAHH BO BPEMA ITOJIETA.

IMuranme 1 apIxanne

Ilpesxpe Bcero Hy:KeH RUCIOPOX AJNA JHXAHHA, ME OepeM ero oueHb MHO-
T'0 [JJiA B3PHIBAHUA; MOIMH OBl B3ATH eule GoJniie, YTOOB XBATHIO U IS AbIXa-
HHS HA W3BECTHHIl TPOMEKYTOK BpPEMEHH.

YUucrhlit KHCIOPOA exBa JU IOfieH 1A 9eIoBeKa Jaske B PaspeKeHROM, IIpo-
THB OGHRHOBEHHOI‘O, COCTOAHHH, ,D;eflCTBHTEJIBHO, B TAKOM CJydJae JqaBJeHHe
€70 Ha TeJ0 OKa/KeTcd HeJJOCTaTOYHBIM, H MOr'yT OTKPBITBCA RpOBOTe‘TeHHH oT
YHCTO MEXaHHYECKHX I PHIMH.

Bepmnee Bcero ymotpeGuTh CMech KHCIOpOma ¢ KaKUM-HHOYIH rasom, Ges-
BpEeAHBIM [JJIA IHXaHuA,— a30TOM, BOJOPOJOM, HO HE YIIEKRHCIOTOH, mpendar-
CTByPO]IlefI BRITEN CHHIO yr.nelmcnoro raza M3 JerKuxX W HOAHA MHBOTHOTO H
orpasagiomeil ero. Cmeckio m3 20 % kucaopoma u 80 % asora mop gaBIeRHeM
ot 1000 mo 500 MM pryrtHOrO croaGa AHIIATE XOpOmO. A30T IPEAIOYTHTETh-
Hee BOIopoma, ImoToMy 9TO OH He HpEI[CTﬂBJIHeT OIMaCHOCTH BS]JI:IBa.

Pasymeercsa, oTHenenrme A DAaCCaKUPOB AOJKEO OHITH FrepMETHYECKH 3a-
KPHTO H JOCTATOYHO KPEeNKo, 9TOOH BHIEPHKATDh JaBlIeHIe razos, me GoJaeniee
OHOI0 KIIOrpaMMa Ha KBAJPATHHI CAHTHMETP CTEHOK KaMepHl, KOrJa mMocel-
HsS TOABMAeTcs B PaspesKeHHbIe CIOM aTMOCHEpH J 3a ee IpPCHeNLl. Y IIu-
HeHHaA pH6ooOpasHadA MIH OTHYGA OpMa pPaKeTH, BHITOMHAA [JIA JEIKOCTH
paccedeHns BO3AyXa, CHOCOOCTBYET COXPAHEHHUI0 ra3oB, a TaKk:ke BooGIIe Kpe-
NOCTH CHADA/A, BHJ[EP/KUBAIIEMY, B IPOOJ/KeHNE B3DHBAHUA, eCATHKPAT-
Hoe yramerdenme, MeTanmmgeckuii MaTepmaa HPENATCTBYeT IOTepe rasa oT
nuaddysmu,

Ho mano umers cMech KHCTOpOJa W a30Ta; Haj0 elle TOAOABIATH KHCIO-
PO, HpeBpalAOIIUIACA B YrJIGKHCIOTY, M YHUYTOMATH WUIH, TOIHEE, OTHe-
JATH OPOAYKTH AHXAaHHA: YIAEKHCIOTY, aMMHAK, H3JIHIMHIOKW BIAMKHOCThH
u np. Ecrs MHOMECTBO BemecTB, MOrI0MAKIIAX YIJIEKHCIOTY, Iaphl BOMH,
amMmuak u 1. f. Iloaromy HeoOXomuM 3amac u 3TuX BemecTs. lloHeaHo, ecan my-
TeIIeCTBHE COBEPIAETCS B TeUeHNE HECKOJBKHX MHHYT HJIW 9acoB, TO TaKHe
3amachsl, ¢ IPHCOEMMHEHHWEM 3aBTpaKa, He MOryr obpeMeHHTb pakery. Ho
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Ipyroe felo, €CIM HPUAETCH IyTeMEeCTBOBATH HENEAH H TOAB HIH COB-
céM He BOBBPAmAaThCA; TOLHA OT MIPEAIAraeMBIX CpEICTB IPHIETCH OTKa-
3aThCA.

I cymecTBOBaHHA B TeYeHHe HEONPEIEJEHHO JOJTOr0 BpeMeHH 0e3 aT-
Mocdepsl M IIAaHETH MOKHO BOCIHOJB30BATHCA CHJIOK COJHEYHBIX Iydei,
ak semHas aTMocepa ogumaeTcs pacTeHMAME mpum moMomu ConHua, Tak
MO;%eT BO30OHOBIATHCA W Hama HcKyccrBemHas atmochepa, Hax ma 3emie
pacTeHHuA CBOUMHE JIMCTHAMHU M KODHAMH IOrIONIAI0T HEYUCTOTH M JAIOT B3a-
MeH IHIY, TaK MOryT HempephlBHO paboTaTh AJIA HAC M 3aXBAYCHHHIC HAMH
B myTemecTBue pacrennsa. Hak Bce cymecTBylomee Ha 3eMie KHBET OJHHM I
TeM JKe KOJIMYeCTBOM Ta3oB, KHMKOCTEH M TBEPAHIX Tk, KOTOpoe HUKOT[A He
yOBIBaeT ¥ He MpuObIBaeT (He CYATAA MAJIEHHs a3POJHUTOB), TAK M MBI MOKeM
BEYHO JKUTH B3ATHIM HAaMHU 3amacoM Marepmu, Hak Ha 8eMHOHl DoBepXmoCTH
coBepImaeTcad HECKOHYAaeMH MexaHMYeCKHH M XUMHYECKHiT KPYroROpOT Be-
ImecTBa, TaK M B HallleM MaJeHbKOM MHDKe OH MOKeT coBepmaTeca. C Hayunol
TOYKH BPEHHA BO3MOKHOCTH CRasaHHOT0 HECOMHEHHA; Telephb IO0CMOT-
pUM, HACKOJBKO OHO OCYIECTBEMO B OyaymeM, MoOKeT GHTb, H OYeHb OTHa-
JICHHOM,

ITo Jlamraeto, oquH KBafpaTHEH MeTP HTOBEPXHOCTH, HOPMANBHON K Ha-
OpaBlIeHHI0 CONHEYHHIX JIydeil, mMOJyJaeT B MHHYTY KOJIHYECTBO COJHEYHOMH
SHepruu, BEpaskaeMoil Tpuamateio (30) kamopmamm. ITO BHAYUT, ITO ONHH
KHJIOIDaMM BOJBI, Pa3JMTHIl Ha OfHH KBAaJpAaTHEIH MeTp IOBEDXHOCTH, OCBE-
IMEHHOH IepmeHAMKYJIAPHHIMH K Hell COTHEYHBIMH JydaMH, HarpeBaercdad B
munpyTy Ha 30° I, ecau mpene6peus moTepeit Temia OT JyYeHCIyCKaHHA, TEI-
JONPOBOTHOCTH H IIP.

ITepeBopa aTy TemnoByIo SHePrHi0 HAa MeXaHH4ecKyw0, moiyuuM 12 720 nu-
aporpammomerpos (271, Takum o6Gpasom, B CyTKH, HA DACCTOSHHH 3EMIH OT
Conana, moxyanm 18 316 800 knaorpaMmomerpos, uan 43 200 ranopuit, (B ce-
ryEay monyanM 0,5 Kamopumif, mim 212 KHTOTpaMMOMETPOB, T. €. HEIPepHEB-
HYI0 paboTy HmOYTH B 3 JIOMaJUBEbEe CHIH.) ,

[To TumupsizeBy, B pH3HOJOTHIECKHX OIBITAX C PACTEHHSMH yTHIH3HPYET-
ca 1o 5% conmeunoil sHeprum, uTo coctasut 2160 Kanopuil B cyTKH, 3amacenH-
HBHIX B HOpPHAX, JIHCThAX H IJIogax pac*renrrﬁ.

C mgpyroit croponsl, o JleGony, KHIOTpaMM MYKH COZEpP/RHT HOYTH BJBOE
Goylee PHEPTHMM; TAK YTO CYTOYHHI 3amac NOTEHNUAIBHON BHEPrHH PACTEHHA
coorBercTByer 0,5 Kr Mykm, WIH mouru Kujorpammy (2,4 ¢yura) xmebroro
MAKMINA,

Tor e nap Coauma, yTHan3mpyeMslii Ha OJHOM KBaJ[paTHOM MeTpe IO-
BEePXHOCTH, HEIPEPLIBHO OCBEIIaeMOH CONHEYHHIMU JyYaMH, MOMHO BBIPA3HUTH
OHOM M3 CHeAYIOMUX BEeJUYMH: 9eTHpbMs KUI0[rpaMmamu] MOPKOBH, IATHIO
kmro [rpammamu|] kamycrsi, 2/; Kr caxapy, Gomee 0,5 kr pucy.

B ymoMaHYTHIX ONHITaX bH-HPONEHTHAA SKOHOMHA HAKOIJIAIACh BO BCeX
gacrax pacrenmsa, B mmogax ke, Komeuno, 6yzuer ee MeHbine, OUBITH 9TH OLITH
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IIOCTABJIeHHL B BO3MOHLHO GJIE[I‘OHPIIHTHBIO YCJIO0BHA, HO HaAIla MCKYCCTBEHHAA
arMocdepa M DHTaHHe pPACTEHHI MoryT OHTH B yCI0BHAX, eule Ooxee Oaaro-
opuatHeX, Ilo TuMupazesy, mose, B IyumeM ciaydae, YTHIH3IHPYET B O pas
MeHbIIE, T, €, 0Kodo 1% conneunoll srepruu, OTcoga BUAHO, 9T0 HCKYCCTBEH-
Hble YCIOBHA OKA3HIBAIOTCA [ajke B O pas BEIOTHEE,

O6paTuMca K HeIOCPENCTBEHHOMY yKasaHMIO mpaKTuku. JlecATHHA, wmii,
npubnusurensro, rekrap (10 000 m2) paer B rox mo 25 000 mymor Gamamos,
gro cooreercTeyeT 0,11 Kr B meHs Ha 1 KB. MeTp nIOWARH caja.

Ho Bens ma 3emme obGmaka, Ha 3emie TOJCTHIH CI0H Bo3ayxa M mapoOB
BOJIHI, NOTJOIEAOINHAX MHOTO 9HEePTAH; Ha 3deMlle — HOYDL M HAKJIOHHOE Hampas-
JIeHIIe JIY'E[ef:'[ GO.‘IIH]I&; KOJHYIeCTBO YIJIEKHCJIOT0 rasa B BO3[lyXe TaKMe, Kak
II0KA3EIBAIOT ONEITH, HeGiaronpuaTHoe (Hambodee OJaroIpHATHOE, Mo TuMmu-
pazeBy, 8%, MexIgy TeM KaK B BO3MyXe HET U OHHOI gecaAToi mpomenta). Ha-
KOHeIl, MOJKHO JIH CYHTATh OJarolpHATHOH NmepBOOBITHYI0 KyJIBTYpPY pacre-
HUi, BO3JEJHBAEMHX IJeMeHaMmu moutu nuxkumnu! IlpuEaB Bo BHAMaHHE CKa-
BaHHOE, IPHAETCs, mo KpailHe#l Mepe, yaecaTepuTs faph ColHoa M IPHHATH
OPOM3BOANTENBHOCTE OTHONO KBaJpaTHOroO MeTpa B HameM HCKYCCTBEHHOM
oropojie He menee Kak B 1,1 kr Gananos, Xae6roe nepeso, mo 'yMGoasTy, mouru
TaK jK€ IpPOH3BOAMTENLHO, KaK H OaHaw.

Brixogut m3 mpegsiAyiiero, 49TO OAHOIO KBajpaTHOTO MeTpa OpaHsiie-
peu, oOpameHHON K COJEYHOMY CBeTy, yiKe HOCTATOYHO [JIS IHTAHHA Yejo-
BEKa. :

Ho Kro Melmaer 3axBaTHTh HaM OpaH;Kepew ¢ TpoMajgHOIl IOBepXHO-
CTBIO B yIHaKOBAHHOM BuIe, T. e. B ManoMm o0seme! Horna xpyrosoe fBuxenue
BoKpyr 3demau man CodHIA yCTAHOBUTCA, ML COGMpaeM M BHEBHIAaeM M3 pa-
KeThl HAaIIM TepMeTHYeCKHM BaKpHTHE IMIHHpDHYeCKHe AMUKH ¢ Pa3Hoo0-
Pa3sHEIMH 3a4YaTKaMH pacTenuil u mopgXxopsamelt mouBoil., CoJHEWHBIE JYUH
JBIOTCS Yepes mpo3padHbie MOKPOBH OpAHAKepeN M IOTOBAT MAJA HAC ¢ 0ac-
HOCIOBHOH GBICTpOTOl Hawm pocKowHLil crox., OHM JapAT HAM H KHCIOPOJ
H MAMOXOIOM OY9HINAIOT MOYBY H BO3AYX OT KHBOTHLIX BBI}IGJ’IGHHﬁ. TH?KBGTH
OIMyaTh TaM HE IpeaMeTH, HH JIOIH He OyAYT, H MOTOMY KpPEIOCTEL COCYIOR
¢ pacTeHuAMH OyIeT NpefHA3HATATHCHA JHUIOL JiA GOPLOBL ¢ YIPYTOCTBIO CO-
JepHAMUXCA B HHX Ta3oB. I'IaBHBe M3 HUX: yIJIEKUCIOTA M KHCIOPOX, ¥ Tie-
KHCJALIA Ia3 cocTapiAeT B 3eMHOIl atMocdepe He Goslee OOHOH IBYXTHICATHOI
(Y2000) €€ 0OBEMa, ABOT M mpyTHE ras3el TAKMKE HTPAIOT POJbL B MHTAHIH pacre-
HUIT, HO 0 HX OIOTHOCTh, KAK H IJIOTHOCTH KHCIOPOAA, KoToporo ouu (mo Tu-
MHpABeBy) noTpebasior B 20 pas MeHBlie, YeM yIJAEKHCIOTLI, MOKET ObITb.
6e3 Bpema jmas pacreunii, wpespbldaiiHo, MaJa.

Nrak, atmocdepa Hammx opadkepeil MOMKET OHITL HACTOJIBKO Pa3perKeHA.
4TO jaBieHne rasoB Ha ee crenku Oymer B 1000 pas mempuie, deM JaBieHie
- BO3/yXa Ha YpOBHE OKeaHa.

Orcioma BHAHO, 4TO HE TONBKO He Gymer GOpsOB € TAMKECTDLIO, HO HOYTII
HeT I GOpbGLI ¢ yHPYrocThbI0 ra30B, Tak 4TO Ha KaKJOr0 NACCakUpa MOMKHO
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Gparh, €CITU HY:KII0, COTHH KBa/lPATHBIX MeTPOB 3THX Y3KHUX CTeKJISHHBIX AII-
KOB ¢ PACTyINHMH B HHX OBODaMH M (pPyKTaMi.

EcTh molmas BO3MOKHOCTb ellfe Ha 3eMiIe MPAaKTHIeCKY BRI PaboTaTh I HCIbI-
TaTh CPEJCTBA AbIXaHUA H NHTAHHUA dHelOoBeKA B M30JMPOBAHHOM INPOCTpaH-
CTBe, '

MosxHO oIpeleINTh HAMMEHBITYIO TOBEPXHOCTh, OCBEMIEHHYI0 COJHEIHEIMHU
Jy4aMu ¥ JOCTATOYHYIO AAA UeJOBeKa B OTHONIEHHH ABIXAaHHA W ITHTAHINA;
MOMKHO IOJEICKATh N WCHOETATh FOAHBIE AIA 3TOH menm pacremus. llpasma,
yeiosuA HA JeMie JaleKo He TAaKOBH, KaK B 3(HpHON cpefie, BIalH OT mIaHe-
THI, HO MX TAM MOKHO BCe-TAKW HpUOIUBUTH K 3eMHBIM. Tak, Jerko B cpene
0e3 THAKECTH YCTPOUTE [(€Hb ‘M HOYh, CTOMT TOJBKO OpaHKepeAM CoOOINATH
Me/JIGHHOE BpalareJbHOe ABIKeHHe, Torma ceeT Oyaer YepeoBaThes ¢ THMOI,
H NpOJOKHTENIBHOCTE HTOH CMeHH Npou3BONLHA. JBmmenune Gymer BeuHoe,
no unepmuu, Ilo-moeMmy, ycaoBua TaMm jaxe ropaspgo Golxee BHTIOJHEE, YeM
Ha 3emie. JleiicTBUTENIBHO, BeMHEE pacTeHHA (GOJbIIE BCErO CTPAfaioT U Jarke
moru6anoT oT HeOIATONPUATHON mepeMeHH TeMIEpATyphl B TeUeHHe HOTH MK
SUMBL; TakMe oT OaKkTepHil, TapaBHTHHX TpHOKOB, YepBeil, HACEKOMHEX, I'DHI-
3yHOB, ITHI; OT HE[OCTATKA BIAarW, HCTOMEHHA MOYBEH. B aupHOM Ke Ipo-
CTpancTBe 9TUX BPATOB HET, MOTOMY YTO II0YBe BO3BPAIIAIOT BCE, UTO OT Hee
B3AJHM, MOTOMY 9TO KoJeGaHHA TeMIOepaTypH B3aBHCAT OT Hac, KaK H IPOJOJI-
AMTEIBHOCTh HOYM; BPEeMeHM roga He OyeT, ecaH [BHKeHHE pAKeTH
Kpyrosoe; BpefHLX OakTepHil H HACeKOMHX, NpH HeGOJBMUX opam;xepei-
HBIX OTHeJdeHuAX, He Oyjer, TAK KaK HX MOKHO YHHYTOKATH HAMOJIHEHHEM
otpenennil yOuilCTBeHHEM [JId HEDOAXONAMNUX CYIIECTB H 3apoAbIIel rasom,
TIOBHIIEHHEM TeMIIepaTypH WM Jayke IPOCTO HENPEePLIBHEIM COJHEYHHIM CBe-
ToM, yOmBaomuM OGakTepHii M 3JOTBOPHEIX sapombimeil. Bmara Tamxe He
MO;KET MCUe3SHYTh U3 repMeTHYeCKH 3aKDHITEIX MPOCTPAHCTB.

Coopysitenre Ha 3eMie ONEITHHIX opaHKepel, B 0COGeHHOCTH XOpOIIO H30-
TUPOBAHHAIX OT BHEHIHEIO BOBJYXa M ¢ GNarOmpHATHO Paspe;keHHOH cpejoii,
JOBOJBHO SaT]JYJ],HHTBJIbHO IIOTOMY 4TO HYMEH BeChbMa erl'll{llﬂ MaTepHaa o
MaCCHBHEIe HOCTpOHKH, uro0n BHAep:KaTh BHEIIHee [faBlIeHHe aTMocdepsl,
4ro0b! BHEp:KaTh 60pBOY U ¢ TAKECTHI0, B ONKTHHX opaHKepeAX IpHAETCHA
CHaya/Ja JOBOJIBCTBOBATHCA JaBIeHHEM BHYTDH HHX TaKHM ke, KaK M cHapy-
M, W, BHATUT, TONBKO Hambomee 0JIATONPHATHHIM OTHOMIEHHMEM CMECH Ta30B,
0JIe3HHX 1A pacteHnil. CymMa ke BHYTPeHHHX JaBICHHII Oymer paBHa o[-
Hoit atMocdepe. Mexay TeM Kak B 2()HpHOM IPOCTPAHCTBE MOKHO PaspefuTh
ra3oBylo cMech 10 HauGodee BHITOgHOH cremeHH. IIpH 3eMHEIX ONHTAX JIy9IH
cBeTa IMPOXONAT He TOJBKO Tepes CTeKI0, KaK B 3)HPHOM IPOCTPAHCTBE, HO H
depes TOMCTHIH cloil aTMoc(ephl, IepenoJHeHHOI MapaMHu BOJE, TyMaHAMU H
obnaKaMm, 3aTPYAHAOIIMMHA JOCTYI K DACTeHHAM COJNHEYHOIH BHEPTHH B ee
JIeBCTBEHHOM cocTogHHH. MHE, B cymHOCTH, COBEpPIIEHHO NE3HAKOMEL ¢ HCTHH-
HOIi 5HEPTHeil COMHETHOTO CBeTa, emle He KOCHYBIIEroCH Bo3/IyXa. ‘Mosxer GBITI:,
OHa COBCBM HQOGHRHOBBHH& N0 ee XHMHYECKHM CBOHCTBaM,
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[11,] CIACEHHE OT YCHJIEHHOI TAMKECTH

B camoM Hawase moJeTa, KOTAA eme NMPOKOJIKAIOT DIYMETh B3PhIBAIOIIHECS
BEINEeCcTBa, OTHOCUTENbHAA TA/KECTh B CHAPAMNE, KaK MBI BHIEJIH, YBEIHINBAET-
¢ B HECKOJNBKO pas, moJoKuM, xoTb B 10.

ChnpamriBaercs, BOSMOKHO JIH 9eJ0OBEKY IepeHecTH ee, 6es Bpefa s cebs,
B TeUeHME HECKOJBKHX MHHYT. JTOT BONPOC MOKHO PENIHTL Ha 3eMie, a BMe-
CTe ¢ TeM BHIpaGoTaTh CaMble BHITOJHEIE YCJIOBHSA, IPH KOTODHX 9Ta, HJIH eIe
G6abmras, TAKECTh NePeHOCHTCA Jel0BeKOM GesomacHO aiis 3mopossa. fl eme
JaBHO MeJaJ ONBITH C PAa3HBIMH KUBOTHBIMH, IOJIBEPraf HX JeiicTBHIO ycH-
JEeHHOM TAMKeCTH Ha 0COOBIX NMeHTpoGexubX MamuHax. Hu ogHo cymecTBo MHE
yOHTH HE yIal0Ch, la A U He UMEJ 3Toil meJn, Ho TOJBKO AYMAaJ, 9T0 3TO MOTJIO0
cayaursca. IloMHuTCSI, Bec pHIskero TapakaHa, M3BIEYEHHOIO W3 KYXHH, 5
yBenmanean B 300 pas, a Bec numiaenka pas B 10; A He saMeTnn Torga, 9To0B!
ONBIT NpHHEC MM KakoH-nubo Bpen.

YBennmuuBaTh B OpEABAPHTENBLHBIX ONHTAX ¢ YEIOBEKOM KayKymylOCA Ts-
#KEeCTh IPOIE BCEro ¢ MOMOMBI0 MEeHTPOOeKHOMH MAMHEL ¢ BEPTUKAIBHOMH 0ChIO
BpAINEEHA W ¢ BOSMOKHO GGIBIMEM PagHyCcoM, T. €. BOBMOKHO 0OJBIIAX pasMe-
POB B FOPH30HTAJBHOM HanpaBieHuH. UeM GonbIIe PacCTOSHHE OT OCH ONBIT-
HOIl KaMepHl ¢ 4eJJ0BEKOM, TeM Jyulle, IOTOMY YTO TeéM MEHBIIe YIIOBasd CKO-
pocts mpuGopa M TeM MEHbHIe OYIYT MOJABEPIKEHH TOJOBOKDY/KEHHIO HCIThi-
TyeMble cy0BeKTH., BpaligHHe DPHHOCHT 0COOHI Bpe;y OpraHmaMy flaske MPH
Maxoit meHTpobexHOH cuile, HIm mWpH MaJoit alcomroTHOl ckopocTH, ecrH
yriaoBasg CKOpOCTh BeldHKa, T. €. IPH MajloM pagmyce Bpamennsa. Bearmii
HCOEITAN 3TOT He3HAYHTENBHEIH Bpef, KPy:Kach eme pe0eHKOM rae-HuUGyas B
cajxy, Ha my:xalike,

Bupogem, BpameHue H, CI€0OBAaTeNbHO, PACCTPONCTBO, IPHUMHAEMOE HM,
He IMeeT MecTa NpH YBEJHICHHH TS/KECTH B JBIKYIIelicA NpAMOIHHEHHO pa-
Kere, UTo m3BecTHAsA MELIEHHOCTH BPAIIEHHA HE TOMBKO He HPOH3BOAUT 6O-
Je3HEHHBIX OIMYMEHHI, HO JaKe W HEBAMETHA, MH BHAUM U3 ABJIEHUs Hempe-
PHIBHOrO BpalieHHA 3eMJIH, KOTOPOMY MBI BCe HOABEPraeMcs €O JHA Hamero
POKIEHHUA; TO yKe 3aKaiodaeM, HaOIOfaA mPOFOJIKHTENbHEE 3a0aBH Ha Ka-
pyceasax He TOJABKO JeTeil, Ho W B3POCAHX. Tak, g ogHAKIBl BHAEN Ha Kapy-
celnAX ABYX MOJNONEHBKHX [eByIIeK, HAHATHX, JJIA IPHBICYCHHs ITyGIWKIL,
KaTaThbCsA JeHb H HOYbL HAa JePeBAHHBIX KOHSMX.

Rasnpiit omsiT Haj yBeJHYeHHEM TAMKECTH JJOCTATOYHO OPOM3BOLUTE OT 2
g0 10 MnHYyT, T. €. CTONBKO BpPEMEHH, CKOJBKO IPOAON;KAeTCA B3PHIBAHHE B
paxkere.

A me Gyny TYT BHBOJUTH H3BECTHHX (GOPMYJ, M3 KOTOPHIX MOMKHO 3a-
KJIIOYUTH CJAefyIomee,

OUBITHEIM IyTEM MOJKHO IOJNYYHTH HCKYCCTBEHHYIO TAMKECTH jKelaeMoi
cHIIB; 9eM GoJiee MBI XOTHM 3aMe[JIUTh BpallleHHe, TeM Gojbme JOMKHA GLITH
CKOpOCTh KaMepHl s MOMy9enus Toi ke TakecT. Tar, mpm paguyce 8 100 M,
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opu ceKyHgHOH cKopoct B 100 M m mpm moarOM o6opore B 6,3 cexymmpr mo-
IydaeTcs yAecATepeHHaA CHJIA TAKecTH; ecaHn paguyc Gymaer B 10 pas mensbuie,
TO, MPH TOMH 3Ke HCKYCCTBEHHON TAMECTH, YHCJIO0 00OpPOTOB NN YTJAOBaf CKO-
pocts Gyner B 3 ¢ IumKoM pasa 6olbmie; BO CTOMBKO K€ Pas YMEHBIIUTCA IO~
cTynaTejibHad HIH aﬁCOJ’II{)THaH GROPOGTB.

Jenaa ompThl Ha MeHTPo0eKHON MamMHe HIH ¢ HOMONIBI GHCTPOTro Kpy-
FOBOr0 [JBHM(EHHA BATOHA 10 HAKIOHHBIM peJbcaM, MBI MOMKEM OIpefelHTh
ganbonpmyro Ge3BpeAHyIO A 3[0POBbA BEIUYNHY TAMHKECTH, KOTOPYIO MOJKET
BHJIeP;KaTh CyOBEKT B TedeHMe HBBecTHOro Bpemenu. Ecmam GbI, mpoTHB omm-
JAHUA, 0 THM ONEITAM MBI Y3HAJM, 9T0 yie HeGonpmmas, nanp [umep| yasoen-
HafA TAMKECTh eCThb IpeJeNbHas 6e3BpeqHast, TO M TOIJ{a HAIIE 0 MBL He TONHK-
HBl CINTATHh NPOHTPAHHBIM: BO-IEPBHX, IOTOMY, 9TO paKeTa MOMKEeT, IIPH Ha-
KIOHHOM [BIGKEHNH, BHTOJHO YTHIH3HPOBATH paboTy B3PHBYATHX BeIIeCTB
Naske H ¢ TAKOH Malol OTHOCHTENBLHON TAMECTHI0 BHYTPH €€, BO-BTOPHIX, IIO-
TOMY, 9TO, IOTPY3UB YeJOBEKa B BOAY M [eJad ONBITH YBEAWYEHUS THAMKECTH
Haj TAaKHEM KyHoaloliuMcsa B GIarompHATHOM NMOJOKEHHH Cy0'BeKTOM, HaBEDHO,
OONIy9HM HeCpaBHEHHO 0olee yTemMMTEeNbHBIE pE3YJIbTATHL.

O6BacunM, B 9eM geno. BosbMeM o4eHP KpemKH# OTKPEITHIT MIH 3aKpHI-
THIH COCYJ € JKHJKOCTBI0O M IOTPY3HM B Hee KaKyl-HHOYOb TOHKO CICJIaHHYIO
QATrypKy H3 MaTepmaja CaMOro HEIPOYHOTO, HO IJIOTHOCTH KOTOPOr0 paBHA
IJIOTHOCTH KUAKOCTH B cocyne, (Purypra aTa, OTHeIBHO B3ATaA, T. €. BHE
FKAJKOCTH, TycTh OyAeT TaKk XpPyIKa U HeKHA, YTO ee He TOJBKO HeJab3fd ypo-
HHUTH, He pa3buB BApeGearu, Ho U B PYKH B3ATh TPYJHO, HE CMAB ee HJIW HE OT-
JgomaB vactu. Temeps BosbMeM ee C COCYHOM, BRHIKOCTH KOTOpOrO OHA TaK
X0pomio ypaBHOBEII2HA, 9YTO CTOHNT HENOABHAKHO HA TOM MecCTeé H B TOM IIOJO-
JKeHHH, B KaKOM MBI XOTEM (KaK MacCIAHHI Imap B BuHe, npu omeite Ilmaro).

Ecan omsiTel Ha nenTpoberiHoli ManInHe eJaTh He C YeJOBEKOM, a ¢ TaRoi
KPOXOTHOII M TOHEHBKOH QUTrypKoil, KOTOpaA BHE JRUIKOCTH eBa BEIEDHBA-
eT Jaie COOCTBEHHYI0 THMKECTh, TO Pe3ynbTaTH OymyT camiie OiecTamue:
(QuUrypKa ocTaHeTCA IeJa W AayKe HEIOABHAIHA, HECMOTPA HH HAa KaK0e yBeJI-
YeHUEe OTHOCHTENBHOH THMKEeCTH,

Mur morxem Takke u Ge3 neHTPOGEKHOE MAIIMHEL yAPATh H30 BCEX CHJ CO-
CYJ0M IIO CTOIY HIH MOJOTKOM CTYIaTh IO COCYY; IIOKA MOCTEeIHII Mel 1 /-
KOCTH He BEIIJIECKHBAETCA U3 COCYy/[a, Halla urypka Gy/er HeBpequma; HO CTOUT
TOABKO B 3THX OOBITAX YCTPAHHTH SKUJKOCTH, W BeCh 3p(erT mcuesHer: mamke
KpenKue mpepMmersl GYAYT JOMATHCA NPH JOCTATOYHO GBICTPOM BPAMEHHH HIH
IpH A0CTaTOYHO CHJIBHHX ymapax. Taxme jKe ONHTH H TaKKe YJAA9HO JErKO
TIPOHBBOAMTE ¢ HeGOMbIMUMU pPHIGKAME, MOTpYy:KeHRmMH B Boxy. OTcioga BUA-
HO, 9TO JKHJKOCTH, OKpYy:;Kalomas TejJa OfHOH ¢ Hell MIOTHOCTH, IIO-BHUMOMY ,
yCTpaHAET pa3pyHIMTeNbHble IMOCHENCTBHA TAMKECTH, KaK OB BeIHNKa OHA HH
Osura. Crano GHTH, €COH MBI BO3BMEM JKHJKOCTh, INIOTHOCTH KOTOPOil paBHa
CpenHeil MIOTHOCTH YeJOBeKa, M IOTPYysuUM B Hee DOCJIEqHEr0, TO, IPH OIBITax
HaJl nepeHeceHHeM YCHIEHHON TAMKECTH, HOAYyIHM, XOTA OTIAcTH, Te JKe XO-
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“pouue pesyasTaTh. fl roBOpI0 0TYACTH, HOTOMY YTO BCE CKA3aHHOE OTHOCHTCS
‘710 TeN, BCe WACTUIE KOTOPLIX HMEIOT OJHY M Ty e OJI0THOCTH. PasHue e
OpraHsl XUBOTHOIO HaJeKo He 00Jagal0T 9THM CBOMCTBOM, B 0COOEHHOCTH
IVIOTHOCTH KOCTEH H BO3MYINHEIX MOJIOCTEH KUBOTHOIO OTIMYHA OT ILTOTHOCTH
JIPYTHX €ro 3IeMeHTOB. HOCTH Tela, mOrpysKeHHOTO B KHAKOCTh, OYIyT TAHYTH
BHHB, 10 HANPABJEHHIO OTHOCHTEIBLHOM TAKeCTH ; 60ee 3Ke JerKue 3acTi OyayT
CTPEMHTBLCA BBEPX: MEMAY DPAaBHBIMH TKaHAMH o0pasyeTcsa HaTAMKEeHHe, KO-
TOpOE MOKeT KOHYHTHCA pasphiBOM HX H Jaske CMEpPTHI0 OpraHu3Ma IpH J0-
CTATOYHO GOJBINOM YBEIWICHHH TAKECTH.

Wrax, maubonpmas mepeHOCHMAas deJOBEKOM 0e3 BPEIHBIX IIOCIeNCTBHIl
TAKeCTh HebecnpeselbHA H IPH DOrPY:KEHHH €r0 B COOTBETCTBYIOINYIO JKH[I-
xocts. IIpemen e sror, mymaw, He menee 10 U Momer OHITH OmpefeNeH s
Kamaoro cyGbpeKTa TOIBKO OMBITOM. Jlydme Bcero, 9To0H BO BpeMsA 3KCIEPH-
MEHTa JeJOBEK paclojaral cBOe TeJO IOPHU3OHTAIbHO B QyTiaape, NpHOIU3H-
TeIbhHO, TaRO# (GopMEl M 00beMa, KaK HCIEITYEMEHI cyOBEKT; TOrja 3allojlHe-
HHE KUTKOCTHI0 MPOMEXYTKOB MOTPe0yeT HE3HATUTEIHHOTO €6 KOIHIECTRBA, 9TO
BajKHO B SKOHOMHYECKOM OTHOIIEHHH — IPH NeHCTBHTEIBLHOM IYTEHMIECTBHH B
pakere. Por, HoC ¥ ymIn JOJKHEL 6HTB 3aKPHITH ILIOTHO Y6XJOM ¢ TPYOKOH [
¢BOOOIHOTO IHIXaHWA.-

Yro weropek MoKeT H 063 }KUTKOCTH BEIEPKATh OTPOMHYIO TAKECTh MAIYIO
IO CeKYH/E,— 9T0 HECOMHEHHO. B caMoM jielle, ipu mafleHUH TeIa € BEICOTH
OHO y[apsAeTcA O IOYBY; MOCAENHAA, 9TOGH YHHUTOKHTH IPHOGDETEHHYIO de-
JIOBEKOM IPH HDafleHHH CKOPOCTh, caMa CBOEH yIpPYTrocThI0 co00maeT eMy yCKO-
peHHoe NBH:KeHHe B 00paTHyIo cropoHy. TyT, mpaBma, yuacTByer  yOpyTrocTh
Tela JKMBOTHOTO; B O0COOEHHOCTH MEYKOCTHHIX YOPYIHX XpsAmeil,— a IOpH
JOBKOM IPBEIKKE — TaKiKe cHJla MyCKYJIOB crubaromuxcs Hor. Ilpu aToM poixma

" PasBHBATHCA KAYKYIAACA THMECTH, KOTOpAsd BeChMa BEIHKa, MOTOMY 9TO Bpe-
A yjpapa Malo, a moroMy oOpaTHoe YCKODEHHOe [BIIKEHHEe B 3TOT MOMEHT
BeCbMa BEJIHKO.

CaMa nmpEpoja B TAKHX CIy4Yadx H OpPH yaapax OOCTOPOHHMUMH TelaMH He
npeHebperaeT CBOMCTBOM JRHIKOCTH YHHYTOMKATH pas3pyIIMTeNIbHOE HelicTBHE
OTHOCHTEJIBHOM TAKECTH U MOTOMY 3a00TIAMBO MOTPY’KaeT BCE He}KHBIe OPTaHH
KMBOTHOTO B 0COGHE SKUTKOCTH, HAAUTHE B KPEIIKHEe eCTECTBEHHEIE COCY/IHL.
Takxos MO08r, HIaBalIUil B JKAAKOCTH, HATHUTOH B 4epem; TAKOB H 3apOJBIIT
MJIEKOIUTAIOMEr0, OKPYKEeHHHH KUJKOCTHIO 10 CaMOT0 HOABIEHWA Ha apeHy
suA3Hd. JlasKe TPOMHEIIINIEHHOCTH INOJB3YeTCA JTUM [lIA COXpaHeHHA caabbix
PPYKTOB, BaMEHAA KUIKOCTH €e IpyOBM mOomo0MeM — CHIIYIUM BEIecTBOM;
TaK. BHHOTPAJ 3achHIAalOT [ePeBAHHHIMH HJIH NpoOKOBHIMH ONMIKAaMH.

[12.] BOPBEA C OTCYTCTBHEM T/AMKECTH

Ho BoT B3pHBaHHE B paKeTe KOHYEHO, a C HTHM IPEKPAaTHIACh H yrKacaiw-
mas TasecTb. Mu GrraromosyuHo BRUIE3aeM M3 cBoero ¢yTiaspa, CTHpaeM C
TeJa OCTATKH JKHIKOCTH W obJiekaeMcs B ofeskqy. Hak Om B BO3HArpasife-
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HHe 3a YCHJAEHHYK, TOJBHKO 4YTO IepeHeCeHHYI TAMeCTh MBI COBCeM Teloepb
OT Hee CBOOOJHEL.

CrnpamuBaeTcs, He MOBIUAET JH 3TO OTCYTCTBUE TAMKECTH T'yOUTeIBHO Ha
uaine 370poBse? He JOMKHBI TH ME M TyT NPHHAMATL KaKHUe-HHOYAbL TIpe-
JOXpaHATENbHEE MEpDHI?

Bo Bpems majeHmA MIH TPOCTOTO0 NPHKKA Ha Halmeil mIaHeTe, MOKA MBI
elle He KOCHYJHCh HOTaMU €€ MOYBHI, MEI TaK:Ke HaXOJUMCHA, IO OTHOMEHHIO K
flalieMy Texy, Ofieae M mpefMeTaM, OpPH Hac HaXOAAMmUMCH, B cpefe, CBO-
OOHON OT TAMECTH, HO ABJIEHHE 3TO MPOMOJIKAETCA MHOTO-MHOTO IOICEKYH-
Abl; B TEYeHHe 2aTOro npomem}rma BPGMGHH qacTH Hamero TeJa He JaBAT Apyr
Ha Ipyra, najJbTO He OTArJaeT IIeY, Yachl He HATATHBAIT KapMaHa U OYKH HA
HOCY He cTpeMATcA Ha HeM o0pasoBarh mouepeunylo gepry. Ilpm KymaHbpM Ha
3emMne Bec HAImEro TeJla TAKIKE MOYTH MAPATH3YETCA NPOTHBONIOJOMHEIM Jeli-
CTBHEM BOAE. TaKoe OTCyTCTBHe Beca MOKET yiKe MPONOJKaThCA Heompe-
[leIEHHO [0Jroe BpeMsa, JHOIs Gsl Bojia Obla JoBodsHO Temiaa. Orciofa BHIHO,
4TO e/iBa IH HYMHH KaKHe-THOO 0cOOLIe ONBITH I AOKasaTelbCTBa Ge3Bpeq-
HOCTH Cpefsl, TUIOeHHON TaxecTi. Momer OHTH, TOJBKO [iId JTIOfeH TYIHLIX,
CKIOHHEIX K amOMIEKCUH W MPUIMBAM KPOBH K MO3TY, Takasa cpema Gymer cio-
c00CTBOBATh IPEKIEBPEMEHHON KOHYMHE, KaK U Je/KaHbe WIH KynaHbe He
so Bpema. Ilpoume ke cmMepTHHE, Haj0 HmOJaraTh, CKOPO IPHCOOCOGATCA K
HOBOMY mopAAKy Bemeil. [[na GoapmmucTBa GOMBHHX M caalHX Takasd cpena
NnpAMO-TaKH GaaromerensHa 1281,

Ecam 6H gaske 0Ka3alloch, 9TO JIOJH HE MOTYT JKHTH 0e3 TAKeCTH, TO ee
7erko GeLIO GBI CO371aTh MCKYCCTBEHHO B cpejie, Ije ee HeT. [[Ja 8Toro ToapKo
JRUIUITY 9el0BeKa, XOTsa G pakere, HA[0 COOOIUTH BPAIATENBHOE JBUMKe-
HHE; TOTMa, BCIEACTBHE LEHTPOOEKHOM CHIIEI, 00pasyeTcsa KaKyImaacsa TAMHKeCTh
yKeJaeMOl BeJIMYMHEI B 3aBHCHMOCTH OT Pa3MEpOB FKMJIHINA U CKOPOCTH ero Bpa-
meHnd. Taxoe mpeoGpasoBanue cpemsl HAM HAYET0 HE OYHOET CTOHTH, TaK KaK
Bpamenne Tejla B 0e3BOBAYIIHOM NPOCTPAaHCTEE H NPHTOM B cpene, cBOGOM-
HOH or TATOTeHHsA, GymeT 6e3 BCAKOM IOJJIEPMKH NMPOJOIMKATECA BEIHO. ITa
TAKECTH TeM yHoOHa, 9T0 MOKeT OHITh HPOHBBOJBHO Malla HIH BEJIHKAa, BCera
MOKeT ORITh YHHYTOKEHA M OINATH BO30GHOBIEHA; HO OHA, KAK I €CTeCTBEHHOE
TArOTEHNE, TpedyerT YCHIEHHONH KPeIOCTH JRHJHNI M APYTHX IPEIMeToB, Tak
KaKk CTPeMUTCA HUX pAaspymuTh; KpOMe TOT0, HeH30e:HO HKPHBOJHMHEIHOE
JBIIKEHWE, NYPHO BIHAIOMEe Ha OPTaHHBM, €CIH IOJMHLIH 060poT mpoTekaer
CKOpO.

JeiicTBHe yCHJIEHHOH TAMECTH Ha PACTEeHUS NAaBHO NCIBITAHO, HO HIIETO
0COOEHHOT0 He 3aMedYeHO; TOJBKO ¢ IlepeMeHOH ee HampaBJeHHA MeHAeTCH
II HapaBJIeHNe POCTa; HMEHHO CTBOJ HANPABIAETCA B CTOPOHY, IIPAMO mPOTH-
BONOMO/KHYI0 HANPaBJIEHHI0 HCKYyCCTBeHHOH TsskecTH. MHTepecno 3HaTh, Kyja
OH OyJeT pacTu B ciyuae ee yCTpaHEHUA; MO BCeil BEPOATHOCTH ero HampasJe-
HHe TOoTHa Oyner [eJIoM CAydad H BJINAHHA CBETA.
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[13.] MEYTBI
Bynymee peakTHBHBIX HPHGOPOB

B nepmoii manmewaTaHHO# paGoTe 0 PEAKTHBHHIX CHAPAAAX ME MeYTAIH O
Oyaymux, eme HEOTKPHTHX, (G0Jee 2IeMEHTAPHEX BeIeCTBAX, COeQUHEHHE KO-
TOPHIX JOJKHO COIPOBORAATHCA, Ha OCHOBAHUM OOIUX NaHHHX XHMHHE, Gollee
TPOManHEIM BHITEJNeHHeM SHEPIHN, IeM COeJHHEHHMe M3BECTHHX IPOCTHX Tel,
gan [pumep] Bomopona ¢ kucaopomom. Ilpu sToMm meryumii mpoaykT coemuHe-
HHA JoJ:xeH OB mpuoGperars M G6apmyio ckopocts (W) mnpm Beixome m3
PeaKTHBHOHE TPYOHL.

ITo popmyne 35 (rmaBa 2) BugHO, 4TO ¢ yBeamdenueM W Boapacraer mpomop-

. . M
OHOHAJNBHO IPH TOU Ke OTHOCHTEeIhHOH —M-z— 3aTpaTe B3pPHIBUATOrO MaTepiaJja
- 1

u V,, T.e. CKOpOCTH paKeTsl.

Jlymalor, 4TO pajuii, pasjarasch HEPEPHBHO Ha 60Jiee DIEMEHTAPHYI Ma-
TepHIO, BEIENAET U3 ce0A TaCTUIE PABHEIX MAcC, ABUTAIIHECH C TOPABUTEdb-
HOJ, HeBOOOpPasHMOIl CKOPOCTHI0, HEJANEKOH 0T CKOPOCTH cBera. Tak, BEge-
JNAIOIMHEECA NPUA 3TOM ATOMEI TeIHA ABUraioTcA co ckopocteio 30—100 Teicaw
KHJIOMETPOB B CEKYH/IY; aTOMEIL FeJIUA B 9eTHPe pasa TAKeJee aTOMOB BOJOPOAa;
Opyrue Tensna, BHaelsemuie pammem, B 1000 pas merue Bomopoma, HO 3aTO
nBUraiTcsa co ckopocTsio 150—250 ThicsaY KUTOMETDPOB B CEKYHIY; 00man Mac-
ca 9THX Tejlen (OTPHMATEIHHHX 9JIEKTPOHOB) SHAYHTENALHO MEHBINE MACCH
aTOMOB renusa (WOJOKHTENBHEX BJIEKTPOHOB). ITH cKopoctH B 6—50 ThicAY
pas Goapme ckopocTH (B KHJIOMETpPAx) JBIDKEHHA ra3oB, BHIJIETAIOMNX H3
JRepJia Hammell peakTHBHOH TpPyOHL.

ITosTomy, ecim GBI MORHO GBEITO JOCTATOYHO YCKOPHTH PAsiOMKEHHE Pajis
WIH PYTHX PagHOaKTHBHEIX TeJ, KaKOBHl, BEPOSTHO, BCE Tela, TO ynorpedie-
HAE ero MOIJH OB HaBaTh, NPH OJHHAKOBEIX NPOYHX YCIAOBHAX (cM. (OPMYILy
35), TaKy0 CKOpOCTH PEaKTHBHOTO mpHOOpa, mMpH KOTOPOH MOCTHAKeHHe OIu-
sraiimero coiHma (3pesgnl) coxpaturca mo 10—40 xer.

Torma, uTo6H pakera BeCOM B TOHHY pa3opBalla BCE CBASH ¢ CONLETHOIT
CHCTeMOii, OBOABHO OBII0 GHl menoTku pajua (cM. gopm|yay] 16).

Komeuno, panpHeilimmee [BH;KEHHE HAYKH -IOKAKET, YTO BCE BTO TAJTEKO
He TaK, HO XOpOIIO, YTO MEl MOKEM M Temeph MEeUTaTh 00 STOM.

Mosker OHTH, ¢ TOMOIIBI0 IEKTPAIECTBA MOMKHO Gy/eT CO BpeMeHeM NpH-
HaBaTh IPOMAJHYI0 CKOPOCTH BHIODACHIBAEMEIM H3 PEaKTHBHOrO ImpHGOpa da-
crumam. M ceifsac H3BecTHO, 9TO KaTOAHEE JIy4un B Tpyoke Hpykca, Kak
M Jy4YH pajHA, COONPOBOMKIAIOTCH IIOTOKOM 2JEKTPOHOB, MAacca Kamjoro M3
KOTOpPHIX, KaKk MH ropopuin, B 4000 pa3s MeHBbIIe MaccH aToMa rejusa, a CKO-
pocts gocturaer 30—100 trcau kuroMeTpos B 1 cekynay, T. e. ona B 6—20 THI-
cAaY pas GOJbIIEe CKOPOCTH OOGHIKHOBEHHHX IPOAYKTOB TOPEHHS, BEIIETAOUHUX
H3 Hamedl peakTHBHOH TpPYOEL.
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[14.] Herozmo:kuoe cerogHsA CTAHET BO3MOKHBIM BaBTpa

beuro BpemMsa — u O4eHD HeJaBHEEe,— KOTNA HJEA O BO3MOKHOCTH V3HATH
¢ocTaB HEOECHBIX TeJI CYUTANACH TAJKe U Y 3HAMEHUTHIX YYEHHX M MECIUTEI el
Gespaccynnoii. Teneps aTo Bpemsa npomao. Meicap 0 BO3MOKHOCTH Golee GIH3-
KOI'0, HENOCPENCTBEHHOI0 H3YUeHUs BCEIEHHOM, A TyMal, B HACTOAINEE BpeMa
mokaskerca eme Oodee mukoil. CrarTh HOroi Ha MOYBY acTePOHIOB, MOJHATH
pyKoil kKameHb ¢ JIyHEI, YCTPOHTH ABWIRyIiUecs CTAHOUH B 3QHPHOM OpO-
cTpaHCTBE, 06pa30BATh ;KUBHE KOAbma BOKpYr 3emum, Jlyun, Comxnma, Ha-
omopare Mape Ha paccTOAHHH HECKONBKHX JECATKOB BEPCT, CIYCTHTHCH Ha
ero COyTHHKH HIH Ja)ke Ha caMyl ero mOBEePXHOCTb, 4TO, HO-BHIUMOMY, MO-
sxer GBITH cyMacOponnee! OHAKO TONBKO ¢ MOMEHTA IPUMEHEHHA PEeaKTHBHEIX
TpuOOpOB HaYHETCA HOBAaA, BEIHKAasg 3pa B aCTPOHOMHMH — 3moxa Oojiee IpH-
CTATBHOr0 H3ydeHud HeGa. YCTpamalomas Hac IpoMajHad CHIa TATOTEHHSA He
nyraer au Hac Gomee, ueM caepyer!

Iymeunoe anpo, BHIIETAOIEe CO CKOPOCTHI0 IBYX KHJIOMeTpoB B 1 ce-
RyHIY, He Kamerca Ham maymurensusiM. [lowemy ke cHapap, derammit co
ckopocTei0 16 KM B CeRyHAY W yHATAOINHIACA HABERH OT COMHETHOH CHCTEMBI
B GesIHBl BCEJEHHOM, OfoJeBaiomuii cuiay taroremna Semiau, CoaHma U Beei
€T0 CHCTeMHl, OJNKeH moBepraTh Hac B y:kac! PasBe Takas mpomacTh MeKIY
gqucaamu 2 u 16! Beero Tompro om0 Gonbme ppyroro B 8 pas.

Eciu Bo3MOKHA eQUHHMIIA CKODPOCTH, TO I0YEMY HEBO3MOKHA CKODPOCTH B
8 rakux egurmn! He Bce Jm mporpeccupyer, ABHMKETCS BUOEPEN H OPHTOM C IO-
paskalomeit Halml yM ObicTporoii. JlaBHO JH JecATHBEPCTHAs CKOPOCTH Iiepe-
JBIMKEHHA Mo 3eMJe Kasalach HammM 0a0yIIKaM HeBepOATHOI, TOMOBOJIOM-
Holi; a Temeps apromobuin meaator 100—200 BeperBuac, T. e. B 20 pas GuicTpee,
aem e3quan npu Helorone. JlaBro n Ka3aloch CTPAHHBIM MOJIb30BATHCH HHOIO
CHII0X0, KPOMe CHIIE MYCKYJIOB, BeTpa u Bojel! ['oBOpsa Ha 3Ty TeMy, MOKHO HH-
Korga He KOHYHTE.

B macrosmee BpeMa unepejOBEE CIOH YeIOBEYECTBA CTPEMATCA CTABHTH
CBOIO }KH3HB Bce Gollee U Gollee B HCKYCCTBEHHBIE DPaMKH, i HEe B 9TOM JH 3a-
KiouaeTca mporpecc? BopsGa ¢ Hemoropmoil, ¢ BHCOKOH M HHMBKOH TeMIepa-
TYypoil, ¢ CHIOH TAMKECTH, C 3BEPAMMU, BPeHHMH HACEeKOMHIMH W OaKTepHAMH
HE CO3JAeT JU M Teleph BOKPYT YeJOBeKa 00CTAHOBKY, YHCTO HCKYCCTBEHHYIO!

B adupHOM mpOCTpAHCTBE dTA HCKYCCTBEHHOCTH TOMBKO HOMIET A0 CBOEro
KpaiiHero nmpejieia, HO 3aTO W 4eJOBEK Oy[AeT HAXOAMTHCH B YCIOBHAX, HambO-
Jee OIATONPHATHHIX NI cebd.

C TeueHHEM BEKOB HOBHIE YCIOBHA CO3[aAyT U HOBYI HODPOAY CYINECTB, H
OKPY:/Halomasn HX HCKYCCTBEHHOCTE Oymer ociabiieHa M, MOsKeT OHTEH, TOHEMHO-
ry coiifier Ha HeT. He Tak Ju BoJHEIe JKHBOTHEIG HEKOTJ[a BEHINOJBANH Ha CYNIY
H MaJo-IOMaly OPEeBPATHIHCh B 3€MHOBOJHEIX, a IIOTOM H B CYXOIYTHHIX;
IOCJIe/HHE Ke, a MOMKeT OHITh M BOjHbIE (JTeTydane priOsl, manp [mmep]) 1*°], naman
HAavYalo JKUBOTHEIM BO3BJAYIIHKIM, T.e. JerawomuM, manplumep], nrumam,
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HACEeKOMBIM, JEeTy9ImM MHIIaM. 3a moGemoit Haj BO3AYXOM He IOCTeyer Jn
noGena HaJ 2pUPHEIM NPOCTPAHCTBOM: BO3MYNIHOE CYMECTBO HE NPeBPaTHTCH
au B 3dupHOeE! .

Torma aTH cymectBa OyAyT yiKe Kak OB NPHPOKAEHHEIMH TpaMKIaHaMu
supa, YHCTHX COJHEUHHIX Jydeir M GecKOHEYHHX Ge3mH KocMoca.

[15.] Oxmparcuue zemmio GeICTBMA YCTPAHMT
peakTuBHBIH npEGOp

Yro mpejcrapiasger s cebd 3eMHONH map? JTO CTPANIHO HaKaJICHHAA Macca,
BHYTPM TBepHad OT JAaBJEHUs BePXHHUX CIOEB, MOOIMIKe K KOpe — RUAKAad,
pacunaslieHnas. BHyTpum — 3T0 Bce eme MaJeHBKOe COJHIE, JHIIS CHAPYIKH
YCIHOKOHMBINEECA H NOKDHBIIEECA TOHKOIl XOJIOIHONH KOPOYKOH.

XuMHYecKHe MpPOMmecchl, BCE €Ie OJ Heil MpOogOKAalmuecs, BIHAHHE
BOJIBI, CH{aTHE IEHTPATbHOH MACCHl JOJIKHEL MO BPEMEHAM BHIBHBATH BYJIKa-
HO9eCKHE H3BEPIKeHHA, W Temeph CIie NOTPACANIie BeMHYI0 NICHKY,

Hto Mosxer HaM mOpyIuTHCA 34 TO, UTO B TeUEHUE THICAYETETHH MOTEHIATb-
Had DHEPrHA MAcC 3€MHOTO mapa He OGHapYMKHTCA B OMUH 3JI0# JE€HB ¢ CHIOIO,
KOTOpaf coTper ¢ Junma 3emian Bce 'KuBoe. [[pAInHONE B3PEHIBA MOMKET CIYKHTE
uepefBHIKeHNe BHYTPOHHHX dacTeil 3eMHBIX Macc, MX XHMHIECKOe COeHHeHHe,

NPOBOKIAEMOE BHAEIEHHEM TIPOMAJHOTO KOJHYECTBA Temja U yBeluge-
mueM obnema [30), Orcioa — KaTakIMaM, YHHYTOKAMOIUA OPraHMYECKUd MUp
MeXaHAYEeCKH , W Yepes IOBHIMeHne TeMIepaTy PH MOYBH | Bo3nyxa. Haromer,
VHUYTOKEHHE BHCIIMX KHBOTHBEIX MOJKET MPU TOM CIYIHTHCA H Yepes BHIIe-
Jenue B atMocdepy BPEJHHX Ui ABIXaHHA rasoB. PeakTHBHEIE mpuGop B
TAKOM CJydYae CIaceT ceMsA 9YeJOBEYeCTBA.

JloBOMBHO majieHnA Ha 8eMHOH map adpPONHUTA B HOCKOIBKO BEPCT JHAMETPOM
9TOGE MOTYGHTH TIOfeil; H 9TO MOKET MPOMBOUTH COBEPIIEHHO HEOKHTAHHO,
TaK Kak TaKOH aspoiuT, KAk HeNepHOJMIeCKas KOMeTa, UAA U3 MpPaTHBIX
TPOCTPAHCTB 3BE3HOT0 MHpPA IO THMEpPGOIHIECKOMY NyTH, He MOMKeT OHITh
npeBAIEH aCTPOHOMAMH 3a J10Jroe BpeMs o karactpods (311, Ty ruGens npon-
30{IeT OT 3eMIETPSACEeHHus, OT NMOBLINEHWS TeMIEDPATYDPH 3eMIH H BOBAYyXa U
OT MHOKeCTBA JPYTHX MPHIUH.

M= BHOHM, KaK BCOBIXHBAeT, Kak OB POJUTCA 3Be3[a, YTOOH ONATH MOTYX-
HYTb; 9TO TeMHOE Tel0, moxobnoe 3emie, moracmee cHapyu CoxHne, mocTHIIA
KaTacTpo(a WIH OT HafeHAsA F’HraHTCKUX (ONHIOB, MIH, CKOPee, OT BHYTPEHHHX
xuMEYecKux [*] mpomeccoB crpammO HaKaleHHOrO BHYTpH HeGecHOTo Tella.

HeO}RHJIaHHOB NOBHINEHHE €10 TeMI[EpaTypl)I JOJIAHHO MOMEHTAJBHO YHH-
YTOKATH BCE JKABOE, YTO YCIENO 3apOJUTHCA B arMocepe IJIAaHETH B Tede-
HIE THICAYeNeTHH MOKoA ee Kophl. OT KOMET [JaBHO OKHAIOT THOETH 3eMiin
n He (€3 OCHOBAHHA, XOTA BEPOATHOCTH 5TOi IHGeSH Ype3BEYAHO MaJja; HO
Bce Ke 3TO MOKeT CIY4YHTHCA W 3aBTpa, W uepea TpuIHoHH Jer. Homere
H pyTHM CIydYaiiHEIM, MaJOBEPOATHBIM, HO FDO3HHIM M HEOKHJAHHHIM Bpa-
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raM KHBOTO [OBOJBHO TPYAHO YHHITOKHTH OJIHHM YAapoM BCe CYINECTBa,
obpasyromue, GaarogapA peaKTHBHBIM DpuOOpaM, KOIbIEBble NOCEIeHHA BO-
kpyr Conmma...

Uncno ;xuTeneit 3eMHOro Imapa HENPEPHBHO H TOBOIBHO GHCTPO pacreT,
HeCMOTpPA Ha MHOKECTBO HeONarompHATHHEIX YCJIOBHM. 3a mocleqHee CTOJeTHe
9TOT HpPUPOCT OKaamBaerca me memee 1% B ropm.

Ecnm mpuHATH TaKoil NpPONEHT HEMSMEHHEIM H faitee, To gepes 1000 mer
nacemenne 3emin ypeamamrca pas B 1000.

Kypna e rorga feBaThCcs 3TOMY POAY, IPOKOPMHTHL KOTOPBIA 3eMHad IO-
BEPXHOCTH OyHeT He B CHIaAxX?

PearTupHbie mpuGOpEH 3aBOWIT JOAAM OecupeqelbHbIE HPOCTPAHCTBA W
DagyT COMHEUHYIO SHEPTHI0, B Ba MIJLIHapafa pa3 06apmylo, 9eM Ta, KOTO-
pPyI0 9elOBEUECTBO WMEEeT Ha JeMie.

. Ho Coxrne me ogHO, CBETHIAM HET 9UCIA, H MOTOMY He TOIBKO Oyaer sa-
XBaueHO GecnpemelbHOe MPOCTPAHCTBO, HO M GecnpefelIbHAA SHEPIHA JIydei
OecuUMCIeHHBIX COJIHI[, HEOOXOmMMAag A KU3HH CYIIECTB.

Uto moctumeHue APYTHX COJNHI[ BO3MOKHO, 9TO BHIHO W3 CIEAYOIMHX
co00pa/eHNil: MOJOKAM, YTO PEaKTHBHHEI npubop ABHUMKETCA PpPaBHOMEPHO
TOMBKO ¢0 cKopocThio 30 kM B 1 cekymay, T. e. B 10 000 pas meniennee ceera.

TaxoBa ckopocTs 3eman Bokpyr ColHIA; ¢ TAKOI 3Ke CKOPOCTHI0 Hepeixo
ABATAIOTCA H aPPOJNHTHI, M3 Yero BHAHO, UTO0 3Ta CKOPOCTH BO3MOKHa (0ea
ocnabnennaA) W oA Madex Ted. Tak Kak AydY cBeTa OT GIM/RANIMHMX 3BE3N KO-
XOOMT 0 HaC B TedeHNe HECKOJBKHX JIET, TO PeaKTHBHEE moesga AOAyT 1o
HUX B TeYeHHE HECKOIBKHX JECATKOB THICHT JIeT,

Jaa KUSHH OJHOTO 9eJOBeKa 3TOT NEpPHOJ BPEMEHH, KOHEYHO, BEJIUK, HO
JJis MeJIoTO YeI0BevYecTBa, Tak ke KaK M s CBeTOBOMH ;kuanu mamero ColHIa,
OH HHMYTOKEH.

B Teuenue necATKOB TEHICAY JIET MYTEMECTBHA K APYTOMY CBETHIY JIOJCKOI
pox, leTa B MCKYCCTBEHHOI 06CTaHOBKE, OyJeT KATh 3alacaMi MOTEHIUAIbHOIM
9HEPrHHU, 3aMMCTBOBaHHON or Hamero Co’aHIa.

Ecnm j;xe BO3MOKHO IlepecelleHHe 9YelOBEY4ECTBA K JPyroMy COITHIY, TO
IpHYeM HAIIH CTPaX¥ OTHOCHUTENHHO CBETOBOH ;KHUBHEHHOCTH HAIIero 0OJecTsd-
mero tenepb ceermaa? Ilyckait oo mepkmer m moryxaer! B Tewenme coren
MIITHOHOB JI€T ero CJIaBhl U GlecKa JMIOMH CYMEIOT CHeNaTh 3amachl SHEPTHH
A TepeceluThC ¢ HAMH K JAPYrOMY 0Yary >KHASHH,

Mpaunsie B3rIAAH yYeHHX O HeHBGEKHOM KOHIIE BCErO JKHBOIO Ha 3emie
OT ee OXIa)KAEHHA BCJENCTBHe I'M0eNH CONHEYHOH TEeImJIOTH He NOJKHH HMeTh
Tedeph B HaIIHX INIasaX [JOCTOMHCTBA HENPEIOKHOH MCTHHEI.

Jlyamas wacts gemoBeuecTBa, MO BCEH BEPOATHOCTH, HAKOIA HE MOTHOHET,
HO OyHeT mepeceIATHCA OT COJMHIA K CONHIOY IO Mepe mx moracamma. Jepes
MHOTHE JENIJIJIHOHEL JIET ME, MOMKeT OHTh, OyleM KUTh y COJHIA, KOTOPOE
eme Tenepb He BO3rOPeJoch, a CyIEecTBYeT JHIIb B 3a9aTKe, B BUJe TyMaHHOI
MaTepHd, NPefHA3HAYEHHON OT BEeKa K BEICIIMM IEIAM.
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Ecnu MBI y:Ke Teneph HMeeM BO3MOKHOCTH HEMHOTO BePHTH B ECKOHEYHOCTD
9eJ0BEYECTBA, TO 4TO OYyOEeT 4epes HEeCKOJBKO THICAY JEeT, KOrja BO3PacTyT
HAIlM 3HAHEA H pasym!

Hrak, mer KoHma ;KU3HH, KOHIA PAa3yMy W COBEPIIEHCTBOBAHUIO YEIOBE-
gectBa. llporpecc ero BedeH. A eClH 3TO TaK, TO HEBO3MOMKHO COMHEBATLCA
U B JOCTH)KeHHH GeccMepTHA.

Cwmeno xe upure BUepe], BeIHKHE M Malbie TPY:KEHHKH 3eMHOTO pojga, W
sHaiiTe, 9TO HU OJHA Y€PTA U3 BAIUX TPYAOB HE HCYe3HET GeccleqHo, HO IMpuU-
HeceT BaM B 0ECKOHETHOCTH BEJIHKHI TITON.




NCCJIEAOBAHHUE MHUPOBbLIX ITPOCTPAHCTB
PEARTUBHBIMU ITPHBOPAMIT

(momoarenne x I m Il uwacTu Tpyma Toro ke HasBaHHA)

fl Hmy mommepIRKH MOHM CTPeMIEHHAM GBITH MOJE3HHIM H BOT IOYEMY HpH-
BOJKY TYT BCEe MHE H3BECTHOE, YTO MOKET BHYIIUTH [OBEpHE K MOHUM TPYy[AaM.

Tsaeno paboTaTs B OAWHOYKY MHOTHE TOIH MPH HEGJATONPUATHEIX YCIO-
BUAX M He BHJETh HHOTKYZAA IPOCBETA M COJEiicTBHA.

W3 Bcex craTeil 0 «pakeTe» Bce-TAKH BHJHO, YTO MBI OY€HL AaJeKH ¢ Ha-
IIHMH COBDPEMEHHBEIMH TeXHHIECKHMH CPEACTBAMU OT MOCTIDKEHHA TpedyeMoi
CKOPOCTH.

3necs 1 xorel GH, B CBOIO 0Yepe/s, MOMyJsIPH30BATH CBOM MBICIH, CI€IATh
HEKOTOpHe K HHM NOACHEHHS ¥ ONPOBEPrHYTH B3TIAJ HA «PaKeTy» Kak Ha
9T0-TO, IPE3MEPHO JaTEKOe OT Hac.

Bor mexoTopsie m3 TeopeM, MOKa3aHHBX MHOI paHee, 3[lech e A OyAy HX
TOJABKO HNOACHATH, €CJAH OHH He COBCEM YGGJIHTBJIBHH.

Teopewma 1. IHycme cuaa maxcecnu ne ymenvuaemes ¢ yoaienuem meaa
om naaremut, ITycms smo meao nodwasocy na evicomy, paswyio paduycy naq-
Hemw; mozfa OO cosepwium pabomy, paswyr mol, Komopasi Heobxoduma
018 noaHo20 000AeHUS CUABL MANCECMU NAAHEMEL.

Jlna Semin, HampuMep, M TOHHH BemecTBa 3Ta paGora pasxa 6 366 000 Tom-
momerpos (11, Ecnu cuapsan, kak y 9cuo Ileaprpu, paGoraer 24 MHHYTH H Be-
CHT TOHHY, TO HETPYAHO PacCIHTaTh, 9T0 B CEKYHAY €ro [JBHUraTelb MOJKEeH
maBaTh «paxerey pabory B 4420 rommomerpos, miau 58 800 moman[wunix] cmi,
a me 400 000, rar paccauTeiBaer cuo Ileaptpm *.

Y mens mapriBaHme GeicTpee u mpopgommkaerca Toapko 110 cex. Taxum 06-
pasoM, B CEKYHJY CHap#AJ] BeCOM B TOHHY mqoJxeH Bhenuts 57 870 TomHO-

* CM. crateio K. E. Bejfire n uua. «IlpEpofa u moams, 1914, M 4. Bes comue-
HASL, 1 TYT MCOPABIAI0 OHedaTKi, a He omubKu Jcmo Ileasrpu.
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MeTpoB, aro cocrtasiger 771 600 momapgmmeix cui. Bcee, KOHETHO, CRaMYT:
BoaMoH0 a1 d10?! CHApANK BeCcOM BCero B TOHHY, miu 61 myn, BHEIHeT 4yTh
I He MHJITHOH JOmAaJHHLIX cHI!!

Camble Jergaiiiime gBUTaTeNM BHJIENAIOT B HACTOAIMEE BPEMA HA TOHHY
(1000 xr) ceoero Beca me Gouee 1000 mom[amuuEx] cui.

Ho pero B ToM, 9TO 37eck peds HpeT He 00 OOLIYHBIX JBHTAaTeNIAX, a O CHa-
pAfax, MOJOOHBIX NYHIKE.

Ipencraspre cefe mymky parupoio B 10 M, BEHIOpachHBAaIOmMYI0 CHAPAJ B
TOHHY BECOM €O CKOpocThi0 1 KHIoOMeTpa B CEKYHAY.

JT0 HegaJeKo OT feiicTBUTeNRHOCTH. Haxopa ke paboTa, mpoOM3BeIeHHAR
B3PHIBUATHM BEMECTBOM H noJdydeHHad axpom? Her mHuuero jnerge, Kak pac-
cYHTaTh, 9TO OHa cocTasiger okoxo 50 000 TOHHOMETPOB— H BTO B TeUEHHE
magoii monu cerympil. Cpeamsas ckopocTh Ajpa B mymxe He menee 500 M
B 1 cern. Cnemoarensno, mpoctpamctBo B 10 M sapo mpoGeraer B /5, cek.
3magur, pabora mymru B cerkyamy cocrasur 2 500 000 TOHHOMETDOB, HIIH
oxoxo 33 300 000 momap[ummx] cmi.

Orciofa BHAHO, 94TO moiesHas pafora apTHadepHiicKoro opymua B 066
pas 6ompme, uem Tpebyer pakera Jcuo Ileawrrpu, u B 43 pasa 6oinme, Tem
MO peaKTHBHHI upuGOD.

Wrax, B KommaecTBeHHOM OTHOIIEHWM HET HUYETO 00mero MexJay peakTHB-
HBIMH CHApPAJAMH M OOBIKHOBEHHBIMH MOTODAaMHU.

Teopewma 2. Bcpede bes masecmu 0KOHUAMEeAHAL CKOPOCMb ( DAKEINbLY ,
nPU NOCMOAHHOM HANPABACHUU 63PHLBAHUL, He 3asUcCUm Om cuabl U nopadkae
63PLIGAHUS, @ MOALKO OM KOAUYECMBQ 63pHlewamoz0 mamepuata (no omuo-
WEHUIO K MaCCe «PAKembly), €20 Kauecmea u jcmpoticmea é3pwieuamoli mpybst.

Teopema 3. Ecau koauuecmso 63priguamozo Mamepuaia pasHo Mmacce
«pakemuly, MO ROWMU NOA0GUHA DAGOMYL 63DPHLEUAIMO020 Geuwjecmea Rnepedaemcs
pakeme. ITOMY JIeTKO HOBEPATH — CTOUT TOIBKO BOOOPASHTH BA OJMHAKOBHIX
o Macce mapa M MERAY HUME pacupaMmiammyloca npysxury. OHa pasmennr,
npH pacupAMIEHHMH MEKAY ImapaMH, NOPOBHY 3aKIUYEHHYI B Heil
pabory.

Ecau, nanp [umep], nmeem snpo ¢ TpyGoil ¥ BRPHBAOMYIOCA H3 HEE TAKYIO
7Ke MacCcy BOJOpOjia IpH HYJeBOH TemMmepaType, TO CKPHBAIOINAsACA dHEPrHA
BOJOPO/ia PAa3fedHTCA TOmoJaM, MPHIEM OfHA ITOJNOBHHA IEepeacTca AApPY.
CropocTh MOJEKYN BOJAOPOA, Kak M3BECTHO, COCTABIAET OKOJO ABYX KILIO-
MeTpoB B ceryHny. IToaromy smpo moxyaut ckopocts okomno 1410 M B cexyHnny.
Ho ecimupuasaTs B pacaer TenI0eMKOCT BOZOPO/A MK BpAMATeNbHOE IBIKCHUE
JBYX aTOMOB, H3 KOTOPHIX COCTOHT KajH/lafd MOJEKYJa BOAOPONA, TO AAPO IO-
JIy9HT OKOJIO 2 KM CKODOCTH B CEKYHJY.

Ilocae aToro yie HETPYAHO MOBEPHTH MOHM pacdyeTaM, IO KOTODHIM BEIXO-
JUT, 49TO NPH XHMHYECKOM COEIHHEHHU BOJOPOJA ¢ KHCJIOPOHOM CKOPOCTH HO-
BOOOPABOBAHHEIX MOJEKYJ BOJEI, BHIPHIBAIOINAXCH N3 HEMOABHIKHOE TPyOHI,
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cocTaBiseT Golee D KM B CEKYHAY; CJIeJOBaTEIbHO, CKOPOCTh, MOMYIEHHAs
DOJBHIKHON TPYOOH TaKoil sxe Macchl, 6otee 31/, kM B cexyuay. [eiicTBuTeNb-
HO, €ClH OBl BCA TEIIOTAa TOpeHHA Iepefaach COeJUHEHHIO, T. €. BOJAHOMY
napy, To Temneparypa ero gocraraa 6sr 10 000° IT (ecu 65 He GBIIO €ro pac-
IMAPEHHAA); TPH 9TOM CKOPOCTh YacTHI napa Oyjer, NpuGIn3uTenspno, B 6 pas
Gonsme, wem npu myxe (+273° aGe. Temi.).

CropocTh MOJEKyYT BOJAHOTO Iapa NpH HyJe, KaK H3BeCTHO, Goiee 1 Ku-
aoM[eTpal B cexyHay, clleoBaTeNbHO, NPH 00pasoBaHUH mapa U3 KHCIOPOZA
H BOIOPOJa PA3BHBAETCA, OJarogaps XHMHIECKOH peakmuu, CKOpPOCTh mo 6 Kum
B CEKYHIY.

f1, KOHeTHO, TOMLKO Jienal Ipyodyw u Hamanﬂym NPOBEPKY MOHX IpeH-
HHUX BBYHCIeHHI.

Hrak, Korga Macca rpeMydero rada paBHa Macce «PaKeTh», TO CeKyHJHAA
CKOpOCTh ee B 31/, KM BechbMa eCTeCTBEHHA, U 9HCIO 9TO OYEHb CKPOMHOE.

Teopema 4. Koeda macca pakembl naioc MAacca 63puleuamula Geuyecms,
UMEHWUICA NRPpU DeakmueHom npubope, eospacmaem 8 2eoMempudeckoli npo-
2peccult, mo CKOPOCMb «PAKembly YeeAUuUusaemes 6 npozpeccui apugmemusecko.

IJTOT 3aKOH BHPA3UM ABYMA PAJAMH THCEJ:

Macea: . . ... 2 4 8 16 32 64 128 . .. ...
Crop[oers]: . . . 1 2 3 4 5 6 T v e v o

ITomosum, HampuMep, 9TO Macca PAKeTH W B3PHIBYATHIX BEIIECTB COCTAB-
aser 8.

f or6pacusawo 4 eguunns BapeBY [aTrx] Bem[ecTs] m momrywan cropocts,
KOTOPYI0 MBI IpUMeM 3a eHHHILY.

3arem a orGpackBaw 2 eIMHHOH B3pHBY[aToro] MaTepuaia W mOIydaio
eme eJMHHIy CKODOCTH; HaKOHEIN, OTOPAacChIBAl0 MOCHEIHION eJWHHIY MacChl
B3PHBUYATHX BEIECTB U IMOJYy9Yal0 €INe eHHHIY CKOPOCTH; BCEro 3 eUHHIIL
CKODPOCTH.

U3 3T0it TEOpEME BHIHO, 9TO CKOPOCTH AATERO He MPONOPHHOHANBHA Mac-
ce B3PHBYATOTO MaTepHala: OHA PAacTeT BEChMa MeJJIeHHO, HO GecmpefelsHo.

Ecres HanGomee BHIOJHOE OTHOCHTENBHOE KOJNMYECTBO B3PHIBUATHX Be-
IECTB, IPU KOTOPOM HX dHEPIUA MCHOIb3YEeTCHA JYUIIe BCero. IT0 IUCI0 Gaua-
KO K 4.

Ho aGcomorasie ckopocTH «pakeTs» BCe-TaKH TeM (O0JIbINe, 9eM 3a1ac B3PHIB-
9aTHX BEIIeCTB 3HAYHTENbHee. Bor samac 3TOro MaTepuala H COOTBETCTBYIO-
e CeKyHJHBIE CKOPOCTH B KHIOMETDAx:

1 3 7 15 31 63 127 256 .. ... . . (mMacca B3pHBu[aTOTO]
MaTepuana)
3, T 10y, 14 17y, 21 24y, 28 . ... ... (GKOpOCTH)

Teopema 5. B cpede maaecmu, nanp[umep] Ha Jdemae; npu eep:
MUKGILHOM NOOHAMUU  «pakembly wacmb pabomul 63PHIGUAMBLL  GLUYeCE
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nponadaem — u men 6oavwan wacmyv, vem baudce dasaeHue BLLPLIEAIOUWULCA 2A308
Ha pakemy ¥ eecy nocaednell.

Ecau, manp[umep], «parera» co BceM COHEP!XHMBIM BECHT TOHHY H AaB-
JIeHHEe B3PHIBYATHIX BEIIECTB Ha CHApA/ TOME COCTABIAET TOHHY, TO YTHIH3a-
OHMM HeT WIN OHA PaBHA HYJI, T. €. B3phBaHWe 0e3peaylIbTaTHO, TAK KaK «pa-
HKeTa» CTOHT Ha OJHOM MeCTe H 3Hepr1!;1 eii He mepemgaeTcAa.

Bor mouemMy B MOHX mpoOeKTax gaBlieHHe Ha «pakeTy» a npuaumaio B 10 pas
60apmMUM, UeM BeC CHAapAJa CO BCeM B HeM HaXOAAIIMCA.

9cmo Ilenprpu, npunumas Bec paxers B oguy Touny (61 myn), ma B3pbIB-
yarnie BemecTBa OTHeNAeT ONHY TpeTh, win 20 nynoe. Ecan a0 pajguii, npuroMm
OT/eAINIHA CBOI dHEPTHIO' B MHJIIIHOHEI pa3 GbICTpee, 46M 3TO €CTh HA CaMOM
eme, TO MeHIJIaHETHBHIE ITOJeTHI oGecImedeHsl.

A cam meuTarm o paguun. Ho B mocieguee BpeMA A MPOM3BEN BHYHCJIEHHA,
KOTOpHle MHE MOKa3alH, YTO eClTH HAmpaBHTh dYacTHUH (albda u Gera), BBI-
JlellgeMBEe PajHeM, B OfIHY CTOPOHY TAapaielbHbIM IYyIKOM, TO BEC €70 yMeHb-
maercd, OPUOIH3HTENHHO, HAa ONHY MHIHOHHYI M0N0 €ro COGCTBEHHOTO
seca (%], . |

ITocne »TOro0 A GPOCHT MBICAB O paguu. BCARHE OTKPHITHSI BOBMOMKHEL, ¥
MedThl HeOHHOJaHHO MOTYT OCYHIeCTBHUTLCH, HO MHEe GH X0TeJ0oCh CTOATH, MO
BOBMOJKHOCTH, HA OPAKTHYECKOH IOYBE.

dcno Iensrpu perauciasaer, yro 20 myHoB rpeMydero rasa MOIyT IepeaaTh
«pakeTe» TONBKO !/ 5, TpeGyemoil pabGoTH, HEOOGXOIUMMOHE AJIA 0CBOGOMKICHHA
OT CHMJBI TAMEeCTH.

ITo moum pacueram, mepejaeTcs Jaxe MEHBINAA 94aCTh, UMEHHO TOIBKO
1sa0. IIpHanEa He TOABKO B TOM, 9TO OTHOCUTEILHOE KoamgecTso (1/3) B3peis-
gaTHIX BEMECTB HESHAYHTENBLHO, HO IITaBHEM 00pPa3oM eme B TOM, YTO JaBJe-
HHe ra3oB Ha cHapaAx y JcHo IleasTpu mpuHEMAaeTCA JUIIF HA OJHY JECATYIO
npeBLmamuM Bec «pakersiy. Jra pasauna B 100 pas meHsime, geM Kakywo
OpHHHMAIO 1.

Ha ocmoBauuu nocieaneil TeopeMsl (D) MBI BHAEIH, YTOB3PHIBAHNE B Cpefe
TAMKECTH MOJKET OBITH Jlake Ge3pesyIbTaTHLIM, €CJIH JaBJEHIE ra3oB Ha IpHGOD
fymeTr paBHO €ro BecCy.

HeiicTBUTEIBHO, OTHOCHTENbHOE KOINYECTBO B3PHIBUATHIX BemecTe (1/3)
¥ 9cuo Ilensrpu mamexo or Haumboldee GIATOMPUATHOTO (4); MOITOMY, COTIACHO
MoUM TabaumaMm, cHApPAJA npuobGperaeT CKOpocTsh He Goidee 1/, KM B CeRyHIy
M TO OPH JaBJeHNHU ra30B, Kak y meHa. Ho Tak Kak y Hero sTo gaBienue B 9 pas
MeHbINe, TO yTHIU3Hpyerca B 10 pa3 MeHbIOe, B CKOPOCTH OyAET TOIBKO OKOJO
0,5 kM [B cex.]. [laa omgosieHus Ke 3eMHOH THAMKECTH HYKHO HMeTH Oollee
11 KM B CEeKYH/Y; CIe/0BATENBHO, CKOPOCTh MOJKHA GBITh B 22 pasa Goanme,
a sHeprus, morpeGuasa JiA aroro, Oymer B 484 pasa Goawme.

OmnsATs HOBTOPSAI0, 9TO OMNOKH, 3aMeYeHHEIe MHOIO B TokIaje JcHo [leasTpu,
€CTh, BePOATHO, IPOCTHE OMEYAaTKH, KaK 9TO YacTO OBIBaeT; HO JyMaw, 9TO
He0ecIoIe3H0 MX HCOPABHUTSH.
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YcnemHoOe mOCTPOEHHE PEAKTHBHOTO MpuGopa M B MOHX IJIasaX NpejcTas-
1seT rpoMajiHble TPYAHOCTH H TpeOyeT MHOTOJETHEH npeaBapUTelbHOM paboTh
i1 TBOPBTH‘IECKHX H ODPaKTHYIEeCKHX HCCHBHOB&HHI'{, HO BCe-TaKHM 3TH TpygHO-
CTH HEé TaK BeJHKH, 9TO 61:] OrpaHHMYUTHECA Me4YTaMH O pagnu m 0 HeCYyImecTBYIo-
MUX [OKa SABJEHHAX M TeJax.

Moxno 11 3a6paTh MOTPeOHEI 3amac B3PHBYATHX BEINECTE, HPEBLINAI0-
muil BeC «paKeTH» B NECATKH pas?

IIpencrasum cebe, 9T0 MOJOBHHA YOJHHEHHOH BepeTeH000pas3Hoil «pakeTsn
BamONHEHA MKHUAKHMH CBOOOJHO HCHAPAIOIMUMECA B3PHBYATHIMHA BEINECTBAMH.

OTH BemEecTBa HAXOAATCA IIOf BIHAHHEM YCHJIEHHON OTHOCHTeILHOH TH-
JKECTH BCJEACTBHE YCKOPEHHOTO [ABHKEHHA «PAKETHI», M NOTOMY CTEHKH IIO-
cllefiHel MCIBITHIBAIOT OT RUAKROCTEH HaBieHne Gonpmmee, 4eM IPH HEIIOABIHK-
HOM IOIOKeHHH PaKeTHl Ha 3emJe. PacueTsl mOKasbBaoT, YT0 MPH CTAIBHOM
MaTepuale, mpu Haje:xkHoi (6) mpounocTH, mpu «paxere» qamHON B 10 M m
OpH TAMECTH, TPEBHINAIONmeil 3eMHYI B O pa3, BeC B3PHIBYATEIX BEI[ECTB
MmozkeT GeiTh B O0 paz GolbIme Beca «PAKeTH» C OCTAJBHBIM COJEPRUMEIM (3]
I aro mpu caMoM 3aypAZEOM MaTepHale H GONBIOM 3amace NpouHocTH. Teo-
pPHA TakiKe MOKA3bIBACT, YTO MPH YBEIHYECHHH PA3MEPOB «PaKeTs» OTHOCHTENb-
HHI Bamac B3pHIBYATHIX BemecTB yOmBaeT, H HaoGopor. IToaTomy BuIrommee
JaBaTh ¢paKeTe» BO3BMOMKHO MaJbie pasMepsl: 10 M ANHHB — BeIHIHHA, BIOI-
HE JOCTATOYHAA.

Jpyroii BaKHBIH BOIPOC — 0 TeMOEpPAType B3PHBAKIGHXCHA MATEPHAIOB.
Pacuers: morasmBaor, 910 mpu cBOGOJHOM (KAaK B Hameil B3PHBHOH TpyGe)
pacIHpeHHH NPOAYKTOB COEAMHEHHSA TIpeMydero rasa HauboNnbImas TeMie-
paTypa HX poukHa mocrurats S000° IT.

Ho ma mpakTuke B ropsAmeM rpeMydeM rase Jajke He ITABHTCA M3BECTH.
CrenoBaTelIsHO, TeMmepaTypa JalleK0 He TaK BeICOKa. [Ipmumma B ABIeHHH
NHUCCOIMATHH .

Horzma BOopox M KHCIOPOX HAYHHAKT XHUMHYECKH COEJUHATHCA, TO TeM-
nepaTypa HaCTONBKO MOBHINAETCA, UTO NPEMATCTBYeT GOMBIIO YacTH MOTERYT
0o6pa3oBaTh XMMHYECKOE COEIWHEHNE, TAK KaK MPH BHICOKOH TeMmepaType OHO
HEBO3MOKHO. Boma HauHHAET Pa3naraThCA HA BOLOPOI H KHCIODON yiKe MPH
1000° L. HeBuns Hamea TeMmepaTypy pasiokeHHs BoasHoro mapa ot 900
mo 2500°. IloaToMy MOMHO AymMaTh, 4TO HauGOJABINAA TEMIEpaTypa TOPSIIero
rpemyqero rasa He mpessmaer 2500° IT.

He rtak yxe Hempeomoqumo pPal3bICKAHHE MATEPHANOB, BHAEDKHBAIONHX
TaKyl0 TeMIeparypy.

BOT HeROTOPHE H3BECTHBIE MHE TeMHepaTypr nJaap/JIeHuAa TeJl. HHHeJb —
1500°, sxemezo — 1700°, uapuit — 1760°, namnaguit — 1800°, mratmua — 2100°,
upuguit — 2200°, ocmuit — 2500°, Boxbdpam — 3200°, yraepon mHe pacmiaas-
nen game upu 3500° II. C omnoit cTopoHEI, Ba3pHBHAA TpyGa A0MMKHA yCUIEH-
HO OXJIasKJaThCA, C APYroli — HCCIeN0BaTeNH NOJAHLI H3HCKHBAThH BEINecTBa
H IIpOYHBIEe, H TYTOIJaBKHE.
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Wzrickanna pomxHEl GHTH TaKXe HAOPABIEHHI ¢ IEJBIO-HaliTnm HauGolee
NIOAXONAIIMEe BeIecTBa JJNA B3pPHBaHUA. 113 BCex MBBECTHBIX XMMHYECKAX peak-
mit HauGoIbIee KOMHIECTBO TEINIOTH aeT COeIHHEHIE BOAOPOIA ¢ KIIOPOLOM,

Bor ckombko BHIENIAETCA Temla HA €JUHMIY Beca B3ATHIX BEMECTB MPH
COeNIIHEHHM UX ¢ KuciopomoMm. Bogopon npu oGpasosamun Bomel pnaer 34 180,
a mpu obpasosammd mapa — 28 780, yrons npu oGpas[opanun] yriaermeiaoro
rasa — 8080, yraesomopopsr or 10 mo 13 Teicau xamopuii. Ho maM BaKkHEE
He BTH 9HCIa, a Te, KOTODHE NPUXONATCA HA EIMHNIY MACCH TPOIYKTOB
TOpeHHA: TONBKO OHH [Aal0T HAM NPEACTABIEHHE O MPUTOMHOCTH JJIA (PaKeTHD
roprounx mMatepuanos. Ha egunanuy Maccsl napoB Bojsl Haiimem xamopuit 3200,
yraekunciaoro rasa — 2200, Gemsuma — 2370. BooGme, yrieBogopojisl upu ro-
PeHlH, Ha eAUHHAILy CROeI MAacCHl, Tal0T YHCI0 GONBIIee, TeM IS YIIeposa, T. .
Gomsmmee 2200, mo me goxomamee mo 3200. Yem Goipme B yriesomopone BoO-
IOpofZa, TeM BHITOMHEE OH g «pakers». Henpssa GparTs MaTepualsl, Jaiomiue
HelleTy4ne OPOAYKTH, Kak, HaIpHMep, OKHCh KaJdbI[Hd HIH H3BECTh.

Opuu M3 razoB B JKUIKOM BHJIe, HMEHHO TPEAINOYTHTEIHHO KHCIOPOJ, IIO-
Je3eH KaK CPeACcTBO, OXJaykaaolmee B3pHBHYI0 Tpy6y. Bomopon e B sumKom
BHJie MOKET OBITH BaMEHeH KUIKUMH HJHU JIETKO CIYINAIIIUMHUCA B JKHIKOCTH
yriesopoponamu. Hamo uckaTe Takue COeJWHEHHsS BONOPOAA C YrIEPOIOM,
KOTODHIe, CO/iePKa BOBMOJKHO GOJBINE BOJOPOJAa, 06PABOBANHUCHL HPH CBOEM
MONyYeHNH H3 DIEMEHTOB C MOIJOMEHHeM TeIIoThl, Kak, mamp[mmepl, ame-
THIEH, ROTOPHI, K COKATEHHI0, MAlo COAEPIKUT BOAOpoaa. B mocaenmem ot-
HOIIeHNIH GOIbINe yHOBIETBOPHAET TEPUEHTHH, WIM CKHOMIApP, M eme GoJbire
MeTIJI, WA GOJOTHBIM ras, MOCJHENHHE HEXOPOIN TeM, 94TO TPYNHO CTYINAeTCH
B HHAKOCTH. . '

Ilomo6HbIe e coejuHEHHA He MeMaeT OTHCKHBATH U [JIA KHCIODOJA.

Hamo HaiiTm Henpoumbie COEJUHEHHA €ro ¢ caMHM c0(OI0 (BpOje 030Ha)
HIW ¢ JPYTHMH TeJaMH, KOTOPEe GB AaBAaJH IPOYHEIE H JETydHe NPOAYKTH
IpH COeJHHEHUH C DJEMEHTAMH YIJIeBOJOPOMa, HMPHTOM ¢ GOJBIIMM BBILEIe-
nueM Temaa.

Ecmn pgnsa «pakeTsly BMECTO BOAOpoAa ymoTpe6uM GeH30J Miid GeH3HH, TO
AJIA TOTO ClIydad, KOrga Macca B3pPBIBIATHX MaTepHaJIOB paBHaA Macce {PaKeTh»
C ee OCTAJBHBIM COJ@PIKIMBIM, HalijeM CKOPOCTh BHLIETAIOMMX H3 TPYOH da-
crur, He B 9700 M [B cex.], a Toasxo B 4350. A cKOpoCTh ¢paKeTL GyZeT TOMb-
o 3100 M B 1 cex. IlosTomy Temeph mOJYIUM TaKyk TabJUIy MacC B3PHIB-
9aTOr0 Marepuaja M CKOpocTeil paKers:

Macca: . . . .. 1 3 7 15 31 63 127
CKOpOCTL B KM
[B cex.]: 3 6 9 12 15 18 20 .. ..

OTHX CKOPOCTEH TaKKe OCTATOYHO M IJIA MEMKIY3BE3IHEX NyTeMEeCTBU.
YraeBomopoisl BHITOJHEL, MOTOMY 9TO JAI0T OYEHBb JETydde -IPOJYKTH:
BOJAHOI map M yriIeKHCIBIH ras; KpoMe TOro, MUAKHI yIIeBOAOPOJ IPH 00bIK-
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HOBEHHOH TeMmepaType He IIOTJOMmMmAeT 3HAYMTEIHHOTO KOJWIECTBA TEILIOTHL
TpH CBOEM HATPEBAHHM, KaK KHAKHMH M OYEeHb XOJONHHH YHCTHH BOXOPOX.

Basxen Bonpoc 0 Bece B3pHBHOK TpyG6l. [Ia 5TOr0 HYKHO 3HATH JaBJIEHIE
ra3oB BHYTpH ee. Bompoc 3TOT OYeHb CIOKHEIM H TpeGyer 0GCTOATEABHOrO
MATeMaTHIECKOTO H3JI0KeHus (I s ero ]IDJII‘OTDBJIHIO IJIA medaTH). 31eCh e
MBI €r0 TOJBKO CJETKa KOCHEMCH.

ITpencraBum ceGe Hagado B3PHBHOH TPYOLI, KyZA B OMpPEJEIEHHOM OT-
HOIEHUH NPHTEKAIOT Taskl B MKUAKOM BHJe (XOTh BOmopon I Kucropon). Toms-
KO 9aCcTh aTOMOB BCTYIIaeT B XHMUYECKOe COe/IIHEHHE, IIOTOMY UTO IIOBLICHBIIAA-
ca o 2500° TemmepaTypa MemaeT coefuHeHHI0 npoanx aTomoB. Ilpemmonaras
OJOTHOCTH CMECH Fa3oB B eIMHHILY, HaliieM, YTO yOPYIoCcTh HX, OPUHAMAA B
pacder BEICOKYI0 HX TEMIEpaTypy, He IPEBECHT D THICAY aTMocdep, HIH OKOIO
5000 kr Ha KB. caHT[uMerp] moBepXHOCTH TPYGH B caMOM ee Hadale.

ITpu mem:keHHH Ta30B B TPyOe W UX pacHIHpPeHHH TEMIEPATypa MX JOJKHA
OBl DOHU3HUTHECA; HO DTOr0 HEKOTOpOe BpeMs He OyZeT, Tak KaK NOHH3UBIIAACH
‘TeMIeparypa ceifuac ke JacT BO3MOMKHOCTH NPOJNOJLIKUTHCA XUMIUIECKOH peak-
LI, 9TO ONATH NOBBICHT TeMueparypy Ao 2500°. Mrak, g0 HEKOTOpPOil cTeneHA
pacmupeHHA ra30B WX TeMIepaTypa OCTAeTCA MOCTOAHHO, TaK KaK BOCCTa-
HOBJSIETCA TENJIOTOI0 TOPeHMA.

ITocne monHOro coenMHEHHA aTOMOB M 00pa30BaHMA BOJAHOTO mapa Had-
HeTCHA 6HCT]JOB IOHHKeHHe TeMIepaTyphl. Brruncirenne MDOKAa3bIBaeT, 4TO
IpH yIIecTePeHHOM yBeJIm4eHHH 00BheMa abCOMIOTHAS TeMIepaTypa TOHHMKAeT-
ca Basoe. Ha 2TOM OCHOBAaHHH COCTaBHM CIEAYIOIMYI0 TaGIuUmy pacHIHpeHHH
H COOTBETCTBYIOIUX abCOMIOTHEHX W OOHKHOBEHHHIX TemmepaTyp (mputaus[u-
TeapHo]) 4],

Pacmmpenne . . . . e 1 6 36 216 1296 7776
Teun[epaTypa] aﬁcon[m'maﬁ] 2800 1400 700 350 175 87
Temn[epatypa mo] Ieabcuio  +-2500 41100 4-400 50 —125 —213

U3z sroro Bumuo, aro mpu pacmupenun pas B 200 y:xe BEeIAeTCA MOITH
BCHA TEIJIOTA, MPEBPAINAIMAACcA B paboTy IOCTYHATEIBHOTO JABHKEHHS ra3os
u «pakersy. Ilpu panpHelimem pacmupenu:m map 06pamaercsa B JKHIKOCTH
H fasKe B KPHCTAJIIH JbJa, MYaI(Hecd ¢ MOPasUTeJbHON GHCTPOTOR H3 TPYOH.

Tak BOT KakoBa rpy0as KapTHHA SABJEHHH BO B3PHBHOH TpyGe.

ITomosxmM, g WPOCTOTH, 4TO OHA IUIMHAPHYIECKOHR (OPMEI, H Ompeje-
JUM ee HAHOOJBIMYI0 TOJNIMHUHY H INIOMANL JHA.

ITycte Bec «paxeTH® ¢ 4eT0BEKOM H BCEMM ee OpraHaMH H 3amacaMH, Kpo-
Me 3amaca B3PHBYATHIX Bemecrs COCTABUT ONHY TOHHY; HX KOJHYECTBO IPH-
mMem B 9 T.

JlaBnenne Ha «paKeTy» IOJOKEM B O pa3 Goabme ee Beca. OrHocHTeNbHAA
£€ TAMECTh W BCEX IPEJIMEeTOB B Heil Gymer 5, T. e. B O pas GoabIme TAMKECTH
ga 3emne. Yenopek goisKeH OHTH B JeKadeM MOJOKEHHH, MOrPY/KeH B QyT-
Jaap ¢ popoit. ITpm aTOM MOKHO Py9arhCa 3a MONHYH 6e30HaCHOCTH ero Tela.
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Hrak, naBienne rasoB Ha «pakeTy» HIA Ha AHO Tpy6u coctasuT 50 TOHH,
nan 50 000 Kr. A Tak xax rassl B Hadade TpyOs maoor 5000 Kr nasaenus Ha
kB agpaTueiii] camTmMerp, TO IAOMAAh OCHOBAHHA TPYOGH  COCTABUT
10 xB. cM. TommuHy CTEeHOK TPYOHl, IPHHUMAs JYYNIYI0 CTAIEL B OGEMIHYI0 Ge30-
nacHocTh (6), BEIYHMCANM paBHOi 4,0 CM IpH BHyTpeHHeM auamerpe B 3,6 cm.
Suaunr, BHeIMHHI nuameTp OymeT MeHee 13 c¢M, a BHyTpeHHHil — MeHee 4 cM.

Bec peummerpa rakoit TpyOs 6yner okoxo 10 kr, a ogmoro merpa — 100 xr,
HO He Hajo 3a0HBaTh, 970 BeC TPYOHI AOMHeH GHCTPO yOLIBaTh IPH yHAAJeHHR
OT ee Hayaja, TaK KaK rass OBICTPO pPacIIHPAIOTCA U JaBJIEHHE HX OPOmOPIHO-
HAIbHO YMEHBINAETCS, HEe FOBOPA yiKe NP0 MOHHKEHHE TeMIepaTypsl, KOTO-
poe HauMHAETCS HEe Cpasy, HO OTCTyHas HECKONBLKO OT Hadalda TpPyOH.

Bce-rakm BupHO, 9TO Tpy0a MOTJOIMAET 0Y€HHL MHOIO H3 BECA (PAKeTHD.
ITosTomy masicCKaHuA JOMKHE GHTH TaKiKe HANPABIEHH B CTOPOHY OTHICKAHHSA
MaTepualoB, ropasmo Gollee KPENKHX, 4eM OOHYHAA CTalb, KOTOPAg MOMKET
H HE YIOBJIOTBOPHTH HAIIMM IEJAM, MOMHMO €€ JErkomJIaBKOCTH.

Oupenenenne morHOro Beca TpyGr 6e3 BEICIIEHl MaTeMAaTHRH 3aTpPYIHH-
TenbHO. OcTaBisgeM 3TOT Bompoc A0 Goilee 0GCTOATENLHOIO TpaKTaTa.

BapripuaTeie MaTepuall HaJ0 KAKHEM-THOO CIIOCOGOM BJaBIHBATE B TPY-
Oy; ma aTo Tpebyerca rpomMajgHas pabora, COCTABIAIMAS OTHY M3 TPYIHO-
creit gena. Ho He Hago 3axkpriBaTh riasa. Ecau «pakera» BeCHT TOHHY, B3PHIB-
gaTHit Matepual — 9 T, ycropemue «pareTn» —50 M[B cex® ], To naBienune
Ha Hee NpH HaKJIOHHOM (00jee BEITOJHOM) BOCXOMKIEHHH COCTaBHT OKOJO
50 ronm. )

Haganpuas ynpyrocTs rasop W gaBleHHe Ha JHO TpyOs Oymer 50 TOHH.
Jasnenne rasos ma 1 KB. CM MBI IPHHAJIH B 5 TOHH. Temeps, U3 BTHX JAHHLIX,
HaiieM, 94To JJIA modxydenns ckopoctd B 10 KM B CeKYHIY BaBPHBAHHE JOJKHO
npomoiKaThea 0koao 200 cek.; Tpy0e MBI JOMMKHEK JOCTABIATE B CEKYHIY OKOJIO
45 Kr B3pHIBUATOTO MaTepuata.

CKOpOCTh MX TeUeHH, IpPeamosarag HX CPeNHION IJIOTHOCTh B eTUHHITY,
Oyger oxkodo 45 M B cex. PaGoTa UX BTaJIKMBAHWUMA, MPH OTPOMHOM JiaBIEHUH
B yCThe, cocTaBuT padory B 2250 TOHHOMETPOB B Te€YeHHE OJHOI CeKYHJIbI, 9TO
cocrasur 30 000 mapoemx momapeii!!

Ilonyuunu pesyabTaT, HeMHICAHMEIN [JIA JBUraTelell mpU HACTOAMEM CO-
croauann TexuEurH. [loaToMy oT HakagnBaHNA OGBIKHOBEHHEIMHE CIIOCO0AMH HAIO
OTKasaThCA. Bcero mpome BKIAMEBATH B TPYOY H3BECTHHIl 3apAj U [HaTh eMy
B30OPBATHCA W YIETYUHTHCA. 3aTeM, IPH OTCYTCTBUH JaBlIeHUA B TpyOe, BABHU-
HyTh ApPYrOi 3apaAf, W T. A. ITO AO/JKHA NPOU3BOANTH MaIlMHA H OPHTOM C
HEOOBIKHOBEHHON OHICTPOTOM. 3aTpyJHEHHA MBI BHIUM H TYT.

3amernM, 9TO moJeaHad pabora B3PHBYATHIX BENECTB B HameM CHapAe B
cpenaeM G6yner me memee 400 000 momamuBEmX cmax, 9To cocraBisier B 13 pas
Gomee paGoOTH BHaBIMBAHHA B3PEBYATOTO MaTepmaida B TpyOy. Henpss mam
BJJaBJIHBATEH HTOT MATEPHAJ paboTO0 CaMOro B3PHBaHHA, Kak HHeKTop Hiud-
dapa BLABIUBAET BOJY B MAPOBHUK CHIOI0 ABIEHUA HAXOJAMErocsd B HEM mapa?
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Y camoro ycTha TPYOH JOMKHO OHITH OTBETBIEHME, 110 KOTOPOMY Tashl I10-
BOPAYMBAIOT ONATH K YCTHIO M, B CHJIY CBOEHl GEICTPOTH, BTATHBAIOT H BTAJNKH-
BaIOT B3PHIBYATHII MaTepHaJ HenpepHIBHOI CTpyeil B caMoe yCTheé B3PHBHOM
TPYOHL.

Bez commuenus, »To OHJIO OH OCYIMECTBHMO, €clIH OH HAOIHCHL MOJ-
XOAAmMYUe MO TYTOMIABKOCTH W KPEmOCTH CTPOMTENbHBIE MATEPHAJEbI.

Ecnu npuHATH BO BHEMaHHE IPOMagHYI0 CHJIY JaBlIeHHA ra3oB Ha «pake-
Ty», AOCTHTAIOMYI0 O TOHH U GoJee Ha TOHHY «PaKeTH», TO BOOPOC 00 ynpas-
JMeHHH paKeToll He IOKaykerca JerkuM. CruGas BHIXOJHOH KOHEI B3PLIBHOM
TpyOBl M M3MEeHsAsA TeM HampaBJeHHe BEJIETAOIIMX ra30B, MBI BEIBBIBAGM 6O-
KOBOE [aBJeHHe H H3MeHeHHe mOJoeHHa pakersi. Ho obmee naBienme Ha
Hee Tak BEJIHMKO, UTO NPEKIe UeM BEl MOBEpHETe pacrpyl (WIH PyIsL B HeM),
paKeTa y:Ke IOJy49uJIa CHIBHOE YKIOHEHHE MJH HajKke mepeBepHyJach. Pa-
KeTaM B Boo6lie cHapsAgaM, MTOCTPOEGHHKIM JJIA BOGHHBIX WeJei, pagu ycTodum-
BOCTH B HamnpaBJeHHH, NPHAAIT OBCTPOEe BpamaTelbHOE NBH}KEHHE BOKpPYT
npomonabHoil ocu. C mameil «pakeToil» 3TOTe CHeIaTh HEIL3A, IOTOMY YTO
BpaleHHe BHZ0BET NIEHTPOOEIRHYI0 CHIY, OT KOTOPOil IMOCTPajaer KHBOE CY-
mecTBo. HO MOMHO JOCTHTHYTH YCTOHYMBOCTH, €CIH B «paKerey MOMECTHTH
OBa GHICTPO BPAIMAIIUXCA TeJla, OCH BPAIEHHA KOTOPHX B3aHUMHO-TIePHEH-
TUKYIAPHBL. JTO YBENWIHT BEC «PAKETH», UTO HempuBiIerarteapno. Mommuo
Tpome H DKOHOMHEe NOCTHIHYTh TOTO 3Ke, €ClIH B3pHBHOI TpyGe mpuUEaTsh
HeCKOIBKO 0GopoTor (cM. ueprt.— [crp. 218]); ommu oGoporwr GyayT mapad-
JelbHH NPOJONBHOH OCH «paKeTh», a [Apyrme mnepuermguxyiaspus 131, Xora
Macca CTPYH Ta30B M HMUTOKHA, HO BOSHATPAJHT €€ MOPABUTEIbHAA CKOPOCTE
HX, JIOCTATAIOmMA" 5 KM B CeKYHHY.

Ecau, manp [umep ], mirotrocts razos B 400 pas MeHbIIE IVIOTHOCTH BPAINal0-
merocs ucka, a ckopocts ux B 20 pas GoibIme CKOPOCTH THCKA, TO COIMPOTHB—
JleHNe BPAIEeHHIO «paKeTs», 61arogapsa AelcTBHIO ra3oB, OyaeT TaKkoe ke, KaK
M OT JAHMCKa, OpH OJAMHAKOBHIX Maccax.

Haxe B cpeme 00pa3oBaHHBIX JIONeil NMPEACTABIEHHA O SBJIEHHAX B «pa-
KeTe» NPH ee BOCXOKIEHUN 0O9eHb CMYTHEL. ¥ nucaTeleii-paHTa3epoB ONMHCAHHA
OTHOCHTENBHHIX ABJEHHI HIM OTCYTCTBYIOT, HIHA HEBEPHBHI.

Hamymascsa TaxecTs B «pakere» 3aBHCHT OT YCKOPEHHA, MOJYyYaeMOro exo
OT naBlIenud razoB. Tak, eciu yckopenne «pakeTsn» S0M B cex (2], To orHOCHTEN B~
Haf TAKECTH B Heit GyneT B O pas Goabmme 3eMHOI, TAK KaK YCKODEHHEe TOCIef—
meit cocrasaser 10 M [B cex®.]. IloaroMy Bo BpeMsa B3pHBaHUS B pakere Oyjer
YCHIE€HHAA TAKECTH B T@UEOHHE 3—4 MUHYT; mOCIe NpPeKpalleHus B3PHBaHUA
TAMECTs KaK OB YHHUTOKUTCSH, TAK KaK YCKOpeHUE 0T B3PHBaHUA Oymer HyJb.
YcuneHHY0 TAMKECTH MOKHO JIETKO IePEeHECTH, IOTPY3UBIIHCH B KPeNnKuil pyr-
JIAp YeJTOBEUECKOil (OPMEI, BMEIAIOMMI OYeHh HEMHOTO BOAHL. [[OMMKHEI OBITH
TIpOM3BeJeHsl NPeJBapUTEeIbHEE ONETH ¢ DOMOIbBI0 OOIBINOHR LEHTPOOEHHOM
MAIIMHE, TaKKe pPOMAalomel OTHOCHTEIbHYI TAMKECTb.

Takume ke ONHITEI HYKHO IPOM3BECTH ¢ LEIBI0 BHPAGOTATH YCIAOBHA,
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HeoOXomuMEle AJA ABIXaHHA H ODHTAHHA YeJO0BEKAa HPH OKDPY:KAIIIEM ¢PaKeTy»
0e3BO3IYIMHEOM IPOCTPAHCTBE.

Brmenpusefennoe yixe gaer IpeicTaBieHHe 00 YCTPOMCTBE PeaKTHBHOIO
cHapAma MJA KOCMHYECKHMX myTemecTBMil. Temeps Bcero ymecTHee yKasaThb
Ha CXeMaTHIeCKHH gepTemx «paReTH» H HpHBeCTH COOTBBTCTBYIO]I(EB OnmHCaHHe
{cM. uepT.).

Cxema «paKeThIy

JleBas, sajuaAA, KOPMOBAA MOJOBMHA (PAKETE COCTOHT U3 ABYX KaMep,
pasfeleHHEX He 0003HAYEHHOH HA UepTerke MeperopoaKoii.

Ileppas ramepa COHEP!KHUT IMUIKHI CBOGOJHO MCHADAKIMHICA KHCIO-
poa. O uMeeT 0YeHs HUBKYI0 TEMIEDPATYPY U OKPYHKaeT 4acTh B3PHBHOI TPY-
OF W [pyrue AeTaaH, MOABEp/KeHHbe BHICOKOM TeMIeparype.

Jpyroe ornenennme cOmep/RUT YIJEBOMOPO/AN B JKHAKOM Buje. [[Be gepHbIe
TOYKH BHU3Y (IOYTH MOCPEIMHE) 03HATAIT NONEPeTHOe ceueHne Tpys, 1oCTaB-
JA0IMUX B3PHBHONE TpyOe BapsiBuaThie MaTepuads. OT ycresa BBPHBHOM TPY-
OB (CM. KpyroM JBYX TOYEK) OTXOJAT JBe BETKH ¢ OHCTPO MYAmMUMUCH Tada-
MH, KOTOPEHE YBJIEKAIOT i BTAJIKUBAIOT MKATKHE IeMeHTH B3PHBaHUA B yCTHE,
nomo6uo mHiKerTopy sHuddapa uam mapocTpyiHOMY Hacocy.

CeoGogE0 HMCHapAOMUNACA JKAAKHI KUCIOPON B ra3o00pasHOM H XOJOJ-
HOM COCTOAHUH 00TEKaeT NPOMEKYTOYHOE MPOCTPAHCTBO MEKIY AByMA 06o-
TIOYKaMH «PAKETH» W TeM HPENATCTBYET HATPEBAHWIO BHYTPEHHOCTH ¢pPaKeTE»
npn OHCTPOM JABHKEHHH €€ B BO3nyxe.

Bapriepas Tpyba aenaer HECKONBKO 0GOPOTOB BIOJb «PaKeTH) Mapalilelb-
HO ee NPOJAOJBHOM OCH W 3aTeM HECKOJbKO 000pPOTOB NEPHeHTUKYJIAPHO K
a10it ocu. Ilens — yMeHBIIHTH BEPTIABOCTH (PaKeTh» HAM 00AErIHTH ee
YIpaBIgeMocTb. JTH 00OPOTH OBHICTPOABHKYINEIOCs raza 3aMeHAIOT MacCCHB-
ase Bpamaomuecs puckn (1, IIpaBoe HOCOBOE HBOMTHpOBaHHOE, T. €. 3aM-
KHyTOe CO BCEX CTOPOH, IOMEINeHHEe 3aKIIYaer:

1. Taswm u mapsi, HeoOxommmeie miIsa asixannsg. 2. IlpmcmocoGaenns nas
COXPaHEHHA JKHUBBHIX CYIIECTB OT YIATEPEHHOH HJIH YJECATEPeHHOH CHIIB
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Tamecrn. 3. 3amacel jua numramus. 4. Ilpmenoco6ienus ana yupaeiaenua,
HECMOTPA Ha JeKavee NOJOKEHHe B Bofe. 0. DBemecTsa, DOrIomaiomue
JTAEKUCHH Ta3, MHAa3MH # BOOOIE BCe BPeJHBIE MPOAYKTH [bIXaHAA.

Cnemaem 3gech eme rpyGeie pacuers (] mia cpaBuemma aprTuiliepHicKHX
opyauit ¢ pakerHO# TpyOOIl.

Xo0Ta A W 9HTaN, 9TO AApa NPH ONHITaX mOXydYadu cxopoctb mo 1200 m B
1 cex., HO Ha IpaKTHKE AOBOJLCTBYIOTCA cKOpocteio B 900 M [B cexr.]. Ilpnm
DTOM, He CIHTag CONPOTHBIEHMA BO3AYyXa, ALPO, ABHTAACH BEPTUKAJIBHO,
noxgauMaerca Ha Bricory 121/, kM. Ilpu momere mox yrioM B 45° oHO mpoxo-
JHT HanGOJbIIee PacCTOSHHE B TOPH3OHTATHLHOM HAIpaBIeHUH, NIMEHHO 20 KM
(23 Blepcrrt]). Jletut aapo B mepBoM caydae okoxo 100 cex., Bo Bropom — 70.

IIpu cxopocru sxe B 1000 M [B cer.] mHauGonbpmee mommsaTme — 50 KM, a
maub [onpmee] ropusontansaoe nepememenne — 100 kM. Bpema momera Gyner
BIBOE GOJBIIE.

IIpn 14-gioiimoBoM opypum, mauue ero B 10 M m cHapsane (axpe) BecoM B
1 Tommy, HalieM, WTO cpejHee AaBJeHNE B NyIIKe Ha KB. caHT[umerp] cocra-
sur oxoxo 1250 wr, mmm 1250 atmocdep. Ilpm ynroemnoii ke cropocTH sppa
cpenuee papiaenue pocruraer 0000 armocdep. MaxcumanpHOe, KOHEYHO, IO-
pasno Oonpme. ClemoBaTelbHO, B NYIKe fAaBJeHUe OIMBKO K JaBIEHWIO, IpPH-
HATOMY HAaMH B «pareTe» (O THICAY aTM.).

Ilpumae B Hameit nymKe MacCcy B3pHIBYATHX BEINECTB B 1 TOHHY, a BpeMsA
IBIGKEHUA sApa B KaHalde — B '/p; ceK. (oxoHuaTedbHas ckKopocts 500 M
[B cex.]), maiigem, 9T0 B cpegHEM B CEKYHAY pacxoayerca 25 TOHH.

B mameit ;e «pakere» ToAbKO 45 Kr, T. €. B 555 pas mensme. [lonaTHo, 9TO
MAaCCHBHOCTh paKeTHOH B3pHBHOH TPyOH HeGOJBIIAadA.

Bo eepriBHOI TpyOe «paxeTs» BHOpACHIBAIOTCA He TA:KeNble AApa, a TOIb-
KO MOJEKYJH raszos. EcrecTBeHHO, 9TO CKOPOCTH MX Topasfo OOJbIIe CKOPO-
CTHU SIeP M JOCTHTaeT 5 KM B CEKYHIY. TaKoro ke mopsgmgxa H CKOPOCTh, MOIY-
gaemas «pakeroir. I'opsAume rass OTHAOT CBOI0 paboTy NyHmIEYHOMY AAPY fa-
JIeKO He B IOJHOM BHAe, HO TOJNBKO IOKa HAXOAATCA B IIyIIeYHOM KaHAale.
Brixogsa U3 Hero, OHH eme MMEIT IPOMAJHYI0 YOPYLOCTH H BHICOKYIO TeMIe-
paTypy, 4TO [OKa3biBaeTCA TPOMOM H CBeTOM OpymmitHoro srictpena. ITocre-
TI6HHO PACIIHPANINAACA B3PHBHAA TPYOA «PAKETH» HACTONHKO AIHHHA, 9TO
TeMiepaTypa M yOpyrocTh BHIXOAAIMMX H3 pacTpyda rasoB COBEPIIEHHO HH-
qToHEL. TakuM o6pasoM, B «paKere» SHEPTHA XAMUIECKOH peaKIWE HCIOJb-
ayeTcA MoYTH 0es OCTaTKa. '




KOCMUYECKHNII KOPABJIb

Ecnu ma Teno cHmay OymeT mpom3BONUTHCA aBieHHe, OOJIbINEE ero Beca,
TO OHO He TOJNBKO Oy/eT MONHMATHECA, HO H OyneT HenpepLHBHO YCKOPATH CBOE
nBmKeHne, Yepes HEKOTOPOe BPeMS OHO NMOJYYHT CKOPOCTH, KOTOPOH MOKET
OBITE JOCTOYHO JJIA BEUYHOTO yjaleHHsa oT 3emau u paxe CoiaHIa.

Bor ocHoBamme. A MEKIUTAHETHRIX H ME/K3BE3THBIX (MEKCOTHEUIIBIX)
MyTemecTBHI.

Haa ynamemna cmapajga or 3eMiaH W OIyMKIaBHA ero Ha FOJOBOM IYTH
(opGuTe) Hameil mIaHETH JOBOABHO OTHOCHTEIHHOH CKODOCTH (T. €. IO OT-
HOmeHHI0 K 3emie, cuutasd ee Hemoxpmxuoi) B 11,2 xm [B cex.] (11 Beper B
CeKyHIY), a masa Begmoro ymademnma oT CoaHIA MOCTATOYHO OTHOCHTENLHOM
cekyHnHO# ckopoctu B 16/, kM (16 Beper) *. B mocuemmeM ciywae He0o0Xo-
MO BOCHOJB30BATHCHA CYTOUHBIM M B OCOGEHHOCTH TOJOBHIM IBI;KEHHEM
3emau. Muage, TpeGyeMmbie CKOPOCTH OKAKYTCA wymoBHmubiMu (11,

Jas Begmoro momera Kpyrom 3emim, 3a arMocepoil, HykHA CEeKyHIHAA
CKOpOCTH, He Meubmafg 8 kM, Torga mam cHapsapn Oymer mofo0eH MaJeHBKOM
Jlyne.

IIpuBomuMbIE CKOPOCTH He RaMKyTCA IPE3MEPHBIMH, €CJH MB HAIOMHHM,
4T0 CKOPOCTh CHAPAZOB NPH BHUIETE U3 IYMIEYHOrO AyJda JOCTHTaeT 2 KM B
CeKYHY, a BHUIET IPOAYKTOB CaMBIX DHEPIHYHBIX B3PHBIATHX BEMECTB, B
nycrore,— 95 kM [B cex.].

Wrak, Bompoc CBOOUTCA K TOMY, 9TOGH MPOM3BOJUTH HA TEJNO AaBJEHHE, B
HECKOJBKO pa3s Goapmee Beca aToro teda. Hanp [umep], ma rommy npubopa —
JBe, TPH, NECATH TOHH.

Haxme e s TOro JIOOH HMEIOT CPEACTBA?

ITpesxme BCEro MpHXOMAT B FOJOBY IYIIKH: ¢ B3PHBYATRIMHA MaTepHaJaMu
(mopoxoM, HaAmp.), CO CHKATHIMH rasaMu, ¢ TEPETPETHIMH JETYYHUMH KHIKO-
CTAMH, BHGETPOM&FHHTHHB H T. O.

¥ Bce mpuBOJWMEeE TYT dYHCIA H coofpaskeHHs OCHOBAHEI HA BHIYHCJIEHHAX, COJep-
JKamMUXCA B MOHX H3[JaHHHX M HEHSJaHHHIX Tpyaax. (Aemop).
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Ho Tyr BO3HHKaeT HeMalo HEONONHUMHX MPEIATCTBHUIL.

HomyctuM, Od MPOCTOTH, UTO AaBJeHHE ra30B B IYIIKe OJHO U TO Ke BO
Bce Bpema BapeBamua. [lycts cmapan (appo) secut rommy (61 myn), a mas-
Jenue rasoB Ha Hero 2 ToHHH. CeKyHIHOe ycKopeHHe (IpuGaBKa CKODOCTH
B 1 cexynny) Gyzmer BaBoe Goablme 3eMHOTO, H MOTOMY B ANpe MOABHUTCA Ka-
JKYIIAsAcA OTHOCHTEJBHAA TAMECTh, BJIBOE ﬁo.nbmaﬂ semuoit, QUM CIOBOM,
BO CKOJBKO pas GyJer AaBjieHne rasoB Ha AApPO GOIbIIE ero OGHKHOBEHHOTO
Beca, BO CTOJIBKO JK€ pa3 M KaKymasaca TAKeCTh B aApe Oymer 6oJbmme 3eMHOM
tsoreetd. {Torga, 4To0H HONYYHTHL [JOCTATOYHYI0 IA OMOJNEHHA TAMECTH
CKOpOCTh, mymKa foi:xuHa umers mruay B 3000 Beper.)

Ecau sxe nymra 6yger gnunoio B 60 KM (Beper), To TOrja JaBleHHE, Tpe-
Oyemoe gaa npuobpereHHa AocraTouHO# cropocrm, Gyaer B 100 pas Goasme
0OLIIHOTO Beca Apa co BceM cofep:KuMbIM. IIpu aTOM Bec T B HEM yBEIMIHT-
ca o 100 pas. ITyremecreennuk, ecamuit 100 kr (6 onymos), Gymer Bo Bpemsa
B3puBaHuA u jasiaenusa rasos Becuts 10 tomm (600 mynos). Pyka ero, Becom
B 10 pymToB, Gymer TAnyTH ¢ cuioit 25 mynos. Takyio TA#ecThL eBa JH Bb-
HeCeT /KHBOE CYIECTBO, Jajke IMPH CaMBIX JYYIMIHX NIPeJOXPaHATENbHEX Cpei-
CTBAX.

IIpu nymre B 600 KM cpemHAA Ka)Kymascs TAKECTH YBeNHYHBAETCHA B
10 pas. 1 ara TaKecTh e7Ba AU TepIHMa A Y€J0BEKa, M TO IPH ODOIPYHKEHHH
B KHIKOCTH TAKOM e MIOTHOCTH, KAK CPefHAA MIOTHOCTL €ro Teia.

IMoscHuM 3HaYeHHME JKUIKOCTH KaK IpenoxpaHuTelbHOro cpemctsa. Ilo-
JOKHM, 9YTO BBI HOI‘]JY}{{BHI)I B HHIKOCTH TaKkoi e IIJIOTHOCTH, HaK Cpe}lHHH
NIOTHOCTH Bamero Tejla, H AHOIATE 9epe3 TPYOOo4IRy, BHXOAAIYI0 Ha BOBAYX.
Bam Bec xak OBl mcuesaeT, OH ypaBHOBEIMMBAETCA MAaBIEHHEM BOIbI, BH He
IMOHAMAETECh H HE OIyCKaeTeCh, BBl HAXOQUTECh B pPABHOBECHM Ha BCH-
Koii rmybune (c:katueM Tea mpemeGperaerca). Ilycts Temeps TAMmKecTh yBeIH-
YUIach B MIJLTHOH pa3. Bel mo-npexnmemy Gynere HaXOMUTHCH B PABHOBECHH
M He IOYyBCTBYeTe 5Toil ycmiaenmoil Tamectn. OHa moO-mpeKHEMY AJA Bac
He cymectByer. (B camoM peme, XO0TdA TAKeCTh BAIOero Tejla M yBeNIHYMIACH
B 1 000 000 pas, HO m gaBleHHE BOJAE BO3POCIO B CTOJIBKO K€ pas. SHAUHT,
paBuoBecue He Hapymaercsa.) Hrak, sKHZKOCTH Kak 0bl MpPeAOXPaHAET YEIO-
BEKA OT YIKACHLIX IOCHeNCTBHA mpu mo6oM ysenmueHumn tamectun. Hemapom
Je mMpHUpoma mpuOeraer K TeM Ke mpueMaM, KOTJa X09eT COXPAHHTH HEKHEIe
OpTaHH3MH OT rpy6oil cuas TATOTeHHA U ToduKoB. Harypa morpyskaer 3sa-
POIBIINA KHUBOTHEIX B AHHIKOCTH, TaKKe OHpy®aer HMH MO3I BRICIOHX HH-
BOTHBIX.

Tax 65 OBLTO, €caH OB TEJNO YeJOBeKa OBJIO BOOJHE OMHOPOAHO IO CBOEH
nixoTaocta. Ho B TOM TO U 6710, ITO 3TOTO, K COKaleHnlo, HeT. Koctu ropasao
IUIOTHEe MYCKYJIOB, a MYCKYJH IJOTHee ;kmpa. Hoctm, mpm BospacTaiomel
CHIJIe TAKECTH, OyAyT TAHYTH KHHBY, & KHDP CTPEMUTHCA KBEPXY. JTa PasHOCTH
HaBJeHHH MO/KeT Pa3pyIOHTh JIOGOH OpraHWBM IPH JOCTATOYHO GOJBIION CHIE
TATOTEHHA.
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ToXpKO ONBIT MOKET OnpemeluTh TY HAHOOJBIMYI0 OTHOCHTEIBLHYIO TA-
JKEeCTh, KOTOPYI MO:KeT Ge30mMacHO [JIf CBOErO 3[0POBBS BHIHECTH YETOBEK.
JIBCHTHKP&THOE ee yCHJeHHe CYHTaeM BO3MOMHBIM; HO H TOra NYIIKa TOdMHHS
umerp jauny B 600 M. [Ipm rakoit paume memsGe:xHO ee pacmosaraTb ropu-
sonTanbuo, (GTOHMOCTE €e HEeWMOBEPHA H OCYIIeCTBHMOCTHL MAaJlOBEPOATHA.
IIpuroM compoTHBIEHKE BOBAYyXa MPH FOPHBOHTANBLHOM (MJIH MaJOHARIOHHOM )
moJieTe M IPOMafHON HAYAJILHOH CKOPOCTH YHUYTOKHT GONBIIYI0 acTh KHHE-
THIECKOH DHEDPrHM CHapAfa, H OH He JOCTHUTHET CBOEH ILeiH.

QJIeKTPOMATHATHEIe, HJIH RPYTOi CHCTEMBl, NYIIKH AagyT HEH30eKHO Te
3@ IIa9eBHBIE PEe3yJbTATH.

I[IpuoGperaTs CKOPOCTH MOKHO eIe, OMMPAaACh Ha BO3AYX, KaK a’pomIaH
mau pupumxabap. Ho mpumobperennsie 9STHM TyTeM CKOPOCTH TepeCcTyp JaleKu
ot tpeGyemeix. 100 M cropoctH [B cek.] aspomrana (360 kM B wac) cocraBisAioT
aumb ogHy crouBajmaryio (Menee 1%) HeoGXOAMMOI IIA TOIHOTO OMOJEHMUS
semuoii Tmmectn. C TaKOH CROPOCTHIO farke HE BEICKOYHTH M3 aTMOCHEpH.

Tpynao mapmeaTbcs, 9100 OGHKHOBEHHHEIH, He peOpMHPOBAHHEBIN .adpoO-
IIaH MOI MOMYYIHUTH KOCMHIECKYI0 ckopocrs. llpesmpme Bcero mpouHOCTE ca-
MBIX JIYYIIHX CTPOHTEJHHEIX MaTEePHAJIOB HE IO3BOJNAET KOJeCY WJIH BOBIYIL-
HOMY BHHTY (HE3aBHCHMO OT BEJHUYHMHE! €ro AuaMerpa) HMeTh CKODOCTh IO erc
o6ony (urm mo okpy:xHOcTH), Goasmyio 200—400 m B cexyrny. Taxum oGpa-
30M, CEKYHIHAHA CKODOCTh a3pomiaHoB momxHa orpamdHguntses 100—200 ae
(360—720 M B wac).

Ho omu MoryT GHITH npeoGpasoBaHLl U NPHBOTUTHCA B JBHKEHHE MHBIM Y-
TeM, 063 BHHTOB, HMEHHO IyTeM OTOpPACHIBAHUA BO3AyXa OCOOHIMH CJOMKHLIMI
TypbumamMu. ITOT CoocO0 MMeeT HEKOTODHIEe MPEHMYIIECTBa, Tak Kak maer [%)
HEOrpaHWYEHHO OONBIOH MaTepHald Ad4 OTOpaceBaHUA (H3JEKaeMBIH U3
armocdeph), a TaKKe H KHCIOpPOX AJdA ropiouero. Bmpouem, Kucimopon Ha
spagurenpHoil Bricore (100—200 kM) mourn HcYesaeT W 3aMEHAETCH BOMO-
ponom (31, Mosker 651Th BO3MOKHO Gy €T BOCIONIB30BATHCA U M, KAK TOPIOYHM.

Eme npome aspomiansl OPHBOJUTE B JIeliCTBHe B3pHBaHHEM 3apaHee 3a-
TmaceHHHX B3PHBUATEHIX BemecTB. Ho Torja y:ke aspomiaH mpeBpamiaercs B
IATAHTCKYIO paKery. JTOT IpHeM KaK OH Xy:xe npepsiaymero. JleiicTRHTeIRHO,
NPHXOJNTCA BamacaTh He TOABKO ropiodee, HO M KHUCIOPO[, BEC KOTOPOTO B
BoceMb pa3 (oJbIme CaMOTo0 JeTTailmiero TOMIHBA — BOAOpopa. Takoil mpH-
60p, CPABHATEIBHO C NPEABAYINHM, JEeBATHKPATHO OOpEMEHAETCA BAmMACaMIL
moTeHOuaNbHOM 2Heprun (B ¢opMe B3PHIBUATHIX. BEIECTB). 1€OpPETHYECKH,
Ha HEKOTOpOi BHICOTE OJNKHA MOJYIUTHCSA B3PHBIATAA CMECh M3 KHCJIODPOJA,,
asora u Bojopona. Ilpasma, aTa cMech 0YeHB Pas3pesKeHHAsA; HO €6 MOMKHO CTy-
CTHTH IOCPEICTBOM CJIOJKHHEIX IeHTPOOEKHEIX HacOCOB. TOTa pakKeTa MOMKeT
OTIPABAATHCA (63 GONBIMHX 3aIacOB TONJHBA H MPHOODETATH JapoOM rpoMaj-
HEE CKODOCTH B DAa3peHeHHOM cJoe Boaxyxa [11.>

Haxomen, ects TperHit; caMblii 3aBleKaTeldbHbIl cmocod mnpuoGpereHns
¢KOpOCTH. ITO — Tepejada HEPTHH CHapaAny uspHe, ¢ 3emau. Cam cHapsan,
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MOMKET He 3amacaThcs MaTepualtbHOM (T. €. BECOMOii, B BUJE B3PHBYATHIX Bé—
mecTB MAH ropiouero) smeprueit. OmHa eMy mepegaerca ¢ miIaHeTH B o6pase
napaliielbHOTO NY9Ka dIeKTPOMAarHATHRIX Jy4eii, ¢ He00IbmoM JIHHOR BOJTHE.
Ecnm pasmep ee He mpeBHIIaeT HECKOMBKHX JECATKOB CAHTHMETPOB, TO TAKOIL
DIIEKTPOMATHHUTHIH ¢«CBET» MOKET HANPABJIATHCA MapasJelbHBM IyYKoM {C mo-
MOmEI0) GOJBIIOr0 BOTHYTOro (mapaboaudecKoro) 3epraia K JeTAMEMY aspo-
nlIaHy M TaM yie faBaTh paboTy, HeoOXOAUMYI0 AJIs OTOpACHBAHHA YaCTHIL
BO3yXa MJH 3amacHOr0 «MepPTBOrO» MaTepHala — A NOAYYeHHA KOCMH-
9eCKOIl CKOPOCTH {eme B armoceped. ITOT MapANIEIbLHEN OYyIeK 3JIEKTDH-
9eCKHX HJIM [la’Ke CBETOBBIX (COMHETHEIX) JY4ell W caM JOMKeH HPOUSBOIHTH.
naBJenne (B CyIECTBOBAaHHU KOTOPOTO MOMKHO eme comMHeBaThes) [P, koropoe
TaKsKe MOKEeT JaTh JOCTATOUHYIO OBHICTPOTY CHapAAY. B TaxoM caydae He Haxo
U samacop s ordpoca.

IMocnemunit croco6 kax Gel caMblil copepmennslit. JleificTBUTENRHO Ha 3eM-
e MOKeT OBTHh IIOCTPOEHA CHJIOBAA CTAHIOUA HEOIPAHHYEHHBIX IOYTH pas-
MEpOB, ¢ NpPOH3BOJACTBOM MHOTOMHJIJIHOHHOH 3JeKTpHuecKoii sHepruu., Ona
orGpacelBaeT ee H TepefaeT JeTAMEMY ammapaTy, KOTOPHIH caM yiKe He HYH-
JaeTcA B 3amacax CIEeMUANbHON 9HEPrHH (T. €. g NpHOOPETeHHA CKOPOCTH).
OH cofep:RUT TONBKO JIOAEH U HEOOXOQMMOe A WX JKUSHA A MPOJOIKeHHA
ee BO BpeMa IyTH, HWJIH NOCTOAHHOIO KHTEIbCTBA B 3Hpe. ITHM OUYEeHB OH
oberdmiach 3ajavya MeKIJIAaHETHHIX COOOMEHHH M KOJOHHM3AIHU CONHEUHOI
CHCTEMEL.

Ho Bce aT0 wepecuyp rUmoTeTMuHO (COMHHUTENBHO) H [FasKe MAaJo J[OCTA-
TOUHO 11 pacaeroB. Hpome Toro, ecau Mu maiijeM HEOGXOJIUMEIM A CHADANA
Bamac «MepTBOTO» OTOpoca, TO He pasyMHee Ju 3aMEeHHTH eTr0 BBPHIBYUATHIM Ma-
TepHANoM, KOTODHIi MOMHMO OHODHOU DPOJH CONEPIKUT €Ie M AParomeHHYI:
smepruio. (BmpoueMm, BrromHee Ha OOJBINHX BHICOTAX, B aTMocepe, MOTb-
30BaThCA AJIA 0TOPOCA PasperKeHHEIM BO3AYXOM, KOTODEHI, KOHEUHO, NPHJET-
¢ CTYINATh CIAOKHEMEI NEHTPo0eKHEIME KoMupeccopamu. Horma B aToM cTpaiu-
HOM Pa3peKeHHH IOJYIHTCH CKOPOCTH OKOJO 8 KM B CeK., TO CHAPAM MO CIM-
paju BHIifeT coBceM U3 aTMocepH u GymeT BpamaThesa Kak JIyna. Orciona yixe
JerKo moay4unThs npH[pamelune ckopocra.) 6]

Ecau ke moip3oBaTbcA TONBKO [aBlIeHHEM NydKa Jydeidl, TO Gymer Ju
NOCTAaTOTHO TAKOe JaplleHHe H HEe COMIKEeT JU OHO HAam CHapan, {MId He yHH-
YTOMHT JH Jiofeit! )

JlaBieHue comHeuHOro cBera Ha paccrosuanm 3eman e Gomxee 0,0007 rpam-
Ma Ha KBajgp. Merp. 4YroGm npomseectH nasienue B 10 TomH (momyckas,
9T0 cHapaAj 0e3 B3PHBUYATHX BEIMECTB — BeCHT (TOJBKO OXHY)> TOHHY),
nau 10 MEITHOHOB IpaMMOB, HY/KHA NOBEPXHOCTH B3epKaja, He MeHbMIAsS
16 000 000 mB. M.

Torna pe6po kBagpaTHOTO mapaGoaMgeckKoro pedaeKTopa AOJKHO HMeTh.
ae menee 12 600 m, mam 12,6 xm (12 Beper). Henp3s camrars 570 0CyIECTBH-
MEIM, 0cOGeHHO B HacToamee spema. [Ipurom morox nygelr MPHOBEHHO pacmiaa-
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BHT CaMBIil TYyromIapKuil MaTepual HebecHOro kopadas. Ja U KaK HAmpaBlIATh
Iy90K 2HEPTHH HA HENPEPHBHO H3MEHAIOIMHN CBOE NOJOMKeHHe anmapar?
Taxoit croco6 gpusxerna 7] cTaBUT pajx TPyAHEIX BONPOCOB, pasdpelIeHHe KOTO-
pEX mpemocTaBuM Gyaymemy. Ho gaBieHHe CONHETHOIO CBETa, JIEKTpOMAr-
HUTHBIX BOJH, 3J€KTPOHOB H YaCTHI[ requs (albga JydH) MoKer GHITh U ceii-
Yac nmpuMeHsaeMo (B »dHUpe) K CHapagaM, YCHEBIIHM YiKe NOOeJUTH TATO-
TeHHe 3eMJH U HYKTANUMCH TOIBKO B JajJbHeifmeM KOCMHYECKOM Hmepeme-
mennu [B],

Msr ykasann Ha BeJHYHHY CKOPOCTEH, HEOOXOMMMEIX IJIA mOOENHl HAm TA-
secTp0 3emau, naaner u CoJNHIlAa, HO MBI HE BHICYHTANH PadoTy, MOTPEOHYIO
AJNA TOJNYdYeHHs 3THX CKOpPOCTEil.

Tonsxo ompenenus paboTy TATOTEHHA, MBI YBHAMM TY MONIHOCTL, KOTOPYIO
MOJKHEL BHJAENATH HeOeCHble JKHIAMKH,

ITpoctoe muTerpupoBanue (0coGoe MaTeMaTHIECKOE [IEHCTBIE) TOKA3HIBAET,
YTO OHA paBHA TOH, KOTOpaA HY:;KHA CHAPAAY MJIH APYroMy Tely, YTOOH IOA-
HATBCA Ha paguyc (IONyIONepeTHHK) 3eMIH, Ipeanojarad TAKeCT, HEH3MeH-
HOH, HeyMeHbIIawIeiica.

Ha camom gene, npu ygaJeHHY OT HOBEPXHOCTH IIJIAHETH Ha PAIHYC TAKECTh
yMeHBINAeTCA B 4 paza, Ha iBa paguyca — B 9 pas. Kopouae, oma Tare GsicTpo
YMeHbBIIAETCA C yOaJeHHeM OT ]J,eHT]Ja OJ1aHeThl, HaK HPHTH}{{BHHB Mar"amTa,
ROTOpOE CTAHOBHTCA HE3aMETHHIM Jajke Ha PACCTOAHHH HECKOJIBKHX IIaros.
ITocnme aTOTO CTAHOBHTCA IOHATHBIM, YTO paboTa TATOTEHHA He GECKOHEYHA,
a, HAPDOTHB, UMEET ONPEeNeHHYI0 H He 0OYeHb 3HAYATEAHHYI0 BEIHINHY (KaK
pabora ypmalleHHA TBO3OA OT MATHHTA).

Ecau Tero umeer maccy B ogmy ToHHy (61 myn), To mommas paGora TATO-
Tenna 3eMiIH, OPH yAajJeHuu 3Toi ToHHHEL, cocraBuT 6 367 000 TommomerposB.
Ilocmennee duciio BHIpakaeT W paguyc 3eMau B Merpax [9],

CpaBHEM 3Ty DHEpPTHIO ¢ TOH, KOTOpPOil B HACTOANEE BPeMA pacmojaraer
9eJI0BEK.

Tonrna BOOpOJa, IPH CrOPaHUH B KHCIOpoje, sujenaer 28 780 Tommorpa-
aycoB (rpomajmbix Kadopui) maum 12 300 000 rommomerpos.

JHaguT, eclu Gsl 9TA SHEPIHA BCA MOIIA MPEBPATHTIHCA B MEXaHHIECKYIO
pabory, TO ee OKazaldochk OB MOYTH BABOE GOJMbIIE TOM, KaKad HYKHA, YTOOH
OHOII TOHHE TONJIHBA COBEPIIEHHO OCBOOOMHMTHCA OT CHJIBI B3EMHOTO IPHTA-
FKEHUA.

Hedrs gaer mo 13 000 ramopwmit, uam go 5 560 000 egurun pabotsr, T. e.
DHEPIuH He[I}TH 049eéHs HEeMHOTO HeOOoCTaeT OJA DOJHOTO yganennﬁ ee MacChI
oT 3eMmiH.

IlpaBma, B 3(pUpHOM HPOCTPAHCTBE HET KHCJIOPOHA, W HOTOMY, €CIH JeJ0
H7eT O PAaKeTHOM mpHOOpe, TO MH JOMHKHH GpaTh Kmcaopox ¢ coboit. Boobme
MEI JOJKHB IOAHHMATE: Fopiodee, RUCIAOPOJ U CAMEI KOpabib CO BCEMH JOb-
MH H €ero IPHHAJIERKHOCTAMH.

Ha TomHy cMmecH, cocTOAmEl M3 BOOOpOga H KHCIOPOfa, 00pasyloImux
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opu XUMHYecKOM coefuHeHwmu Boxy, Bmimeiserca 1600000 rommomerpos
paGoTh. JTa DHEPTHA COCTABIAET JHINL YETBEPTYIO JOMI0 TOH, KaKadA HY}KHA
NI TOIHOTO OTHAENEHHA THMKECTH TOJIBKO OJHMX NMPOJAYKTOB FOpeHNs (BOJEI).

Bensun ¢ xuciopomom gaer Ha TorEy 1 010 000 ToHHOMETpPOB. JTO COCTAB-
ageT y:Ke MeHbINe OJHOH IIecTOll NOTpeOHOH >HEPIHUH.

JHepruaA pagua M APYTUX IMOJOOHHX BEIIECTB OIPOMHA, HO OHA BEIENA-
eTcsa Tak MeIJIeHHO, 9To aGcomorHo HempurogHa (1%, Tar, ToHHA pajgua BEe-
aser B reaerne 2000 xer okoN0 GHINMOHA TOHHOMETPOB, T. €, B MIJLTHOH pas
Gonpmme, IeM yroab IpH O0Pa30BAHHH TOHHH NPOAYKTOB (YTIEKHCIOro rasa).

Ho xumorp [amm] pagua maer okomo 130 wamopuit 8 wac. CaegoBareasHo,
guio[rpamm] pagua paer HempephiBHO pabory paGodero OpPH HAEATBHOM
nemonb3osannn. ToHHA pamus, OpH TexX jKe yCIOBHAX, maer oxkoixo 100 moma-
JUHEX CHJI. 3HAYHMT, ¥ W0 cBoeMmy Becy paguit B 10 pas meHee mpogyKTHBEH,
9eM aspomiIaHERe asuratend. Hewero um rosopmurh, 9T0 mOTpe0HOr0 KOJH-
YecTBA pagUA He HAffeTcA ceiiyac B pacHOpsIKEHWH BCEro CBETA, YTO CTOH-
MOCTH €r0 4yHOBHINHA W 9TO HE MMEETCA €Ie M PaJHeBOr0 JBUIATEJNd.

Ho B03MOKHO mpuUMEHEHHE OTPHOATENBHEIX H IOJOKHTEIBHHX BIEKTPO-
HOB, T. €. KATOJHHX M AHOJHKX (HMIM KaHAJTOBHX) JIydell; B 0COGEHHOCTH
nocieHAX (HUBMAsA CTEHeHb HX CKOPOCTH HOXOJUT A0 HECKOJBKHX COT KHIO-
[mMerpos] B cexynuy)*!l, eciu yacTcs yMEHBIIUTH HX CKOPOCTH BO MHOTO pas
(mamp., B 100 pas). A roeopio 0 mpuMeHEHUH DIEKTPHYECTBA, JeHCTBHE KOTO-
pOro BCerfa CONPOBOKIAaeTCs BHIOpAacEHIBAHMEM fANEpP reluda U DIEKTPOHOB.

flpnenne ¢paHRIHHOBA KOJECA WMOKABEBAET, 4TO CKODOCTE HX MOJKET
[6mTB] cuTBHO OclaGieHa OKpy:Kalomeil cpefoil, IpAYeM OHH JAlOT 3aMeTHOe
HgaBleHue. 910 masleHue 0oco0EHHO MOkeT OHTH HCIOIB3OBAaHO B aTrMmocdepe,
X0TsA W odYeHb paspemenHoii. TpynHee mcmoab3oBamme ero (IaBleHHA) B Iy-
CTOTE, TaKk KaK OHO CTAHOBHTCA Hemamepumo mamxo. CmiIa plIeKTpHYecTBa, Ha-
OpPOTHB, HEOTPAHHYEHHO BeJHKA H NOTOMY MOMKET JaTh MOIYIeCTBeHHEIH
MOTOK HOHH3MPOBAHHOIO TelHA, KOTOPHI MOKeT NOCIY:KHTH IJsa HebecHOTro
KopabasA.

Ho m 3TH Me4TH MBI OKa OCTaBMM M BO3PATHMCA K HAIINM OPO3aHYECKHM
B3PEIBIATEHIM MaTepHajaM.

Brixogur, 9To caMbie SHEpTHYECKIEe B3PHIBIATHE BEI(ECTBA, IPH CAMHX
AgeanbHEHEX yCIOBHAX, HE B CHAIAX COBEPIIMTH HOJHOH mobeAs! Haf coGCTBeH-
HOIl TAKECTHIO.

Bce e MH ceifgac moKaxeM, 9TO B3PHBIATHE BEIECTBA, B3ATHE B JOCTa-
TOIHOM HOJIHYEeCTEE, npa HeROTOprX YCJIOBHAX, MOILYT npHgaBaThb HeﬁeCHHM
KopabaAM mIGYH CKOPOCTh H TAKHM 0GPAa3OM OCYINECTBIAATH KOCMHYECKHE
CTPAaHCTBOBAHNA.

Homyctum moxa, 9To TAMeCTH HeT. Bor ABa Tela paBHOH MacChH H MERIY
HHUMH cKaTasg cumpanpHasa npymumaa [gzepr. 1].

IIpymnua pasmumaerca, n oba Tena; GHBHIINE 0 TeX IOP HEHOBHAKHLIMHA,
npuo6peranT paBHEE CKOPOCTH., Bymer mpuGIH3HTENBHO TO K€, eCIH MBI OJ{HO
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H3 TeJ 3aMEHHM PaBHOI Maccoil ¢;KaToro rasa, HAIpaBJIeHHOI'0 TPyOOi B oOfi-
HOM HampasJeHHH. B atoM ciywae MB OorpaEMuiMCsa OJHHM WOJEIM HIAPOM ©
pacTpy0OoM M 3aKTIOUYEHHEIM B HEM C}KaThIM rasoM WJIH Heperperoit Jerydeii
augrocteio [gepr. 2]. Tas BLuIeTaeT B OHY CTOPOHY, a TaKad K€ Macca CO-
cyna B apyryio. CKOpocTH, Kak £ TOBOPHJ, TOJBKO NPHGIUBNTENHHO DaBHLI.

Laeamsni -
s

[Uepr. 1] [HepT 2]

Bwmecro rasa mam mapa, 414 molaydueHus OOJbINEH CKODOCTH, MBI MOMKEM
B3ATH B3DHBIATHE BEINECTBA BPOJE MOPOXAa, MUPOKCHINHA, JUHAMATA H TIPOd.

CHOPOCTB BRIJIETAIOIHX B3pPBIBYATLIX BEIMECTB MOMeT JOCTHIaTh apu no-
CTATOYHO AAHHHOI TpyGe (B mycToTe) 5 KM B CeKyHAY. SHAYUT, M CHAPAJ HAII
IOpH PaBHOM Macce ¢ B3PHIBAOIUMCA MATEPUAIOM MOMKET HOJYIUTh TAKyIo 7Ke
CKOPOCTB.

Ho nmpepcraBum ceGe, uTo Macca B3pHIBUATHIX BemecTs B 3 pasa GOIbIe
Beca PaKeTH C OCTAJIBHEIM COfepKUMBIM. Bec pareTHl MBI IpHHHMAaeM 3a efu-
HHIY; Bec B3pHB[dateix] Bemecrs Gypmer 3 (22—1 = 3).

M= B3peiBaeM cHagasa aBe enmEumsl, OcTaBmuecd ABe eTUHHILI MOJYdatOT
CeKYHAHYI0 cKopocTh B O KM. Ilocae atoro BapeiBaem eme egumumy. Ilomyaaem
npuGaBky B 5 kM [B cek.]. CHapsag moxyaut cropocts B 10 KM [B cex.]. Teneps
BooOpasuM, 4TO 3amac pakreTH cocraeiger 7 (2°— 1 = 7). Mu B3puiBaeMm
4 epmummpi. OcraBmmecsd 4 eAWHHNEI MOMYYaloT 5 KM CKOpocTH [B cek.].
Bsprsaem 2 equuuner. Ocrasmuecsa moaygaroT eme 5 KM [B cex.], Bcero 10 xm
B cexyHny. Hawomen, Tpermii pasz BapsiBaem 1 emuruny. Ilycras paxera
TOH Ke MacCHl emie MOJydaer 5 KM [B cek.]; Bcero 15 KM CKOpOCTH B COKYHAY.
Hdanee samac BSPHBUATHX BEI[ECTB, CPABHUTEIHHO ¢ MACCOH PaKeTHl, MOKET
OHTH mocaepoBaTenbHo: 24 —1 =15; 25 —1 =31; 26 —1 =63; (2= —1).

CooTBeTcTByIOmEE CEKYHJHBE CKOPOCTH KopaGis Oymyr o9 X 4 = 20;
OX0 = 25; 5X6 = 30; 5Xn.

OugerngHO, OHH (E3TPAHWYHO BO3PACTAIOT, MEXKAY TEM Kak JarKke NJIA MEw-
BBE3IHEIX NyTENIEeCTBHH He HaJo ckopoctu Godee 16—17 M B cex.

IIpn mameM paccy:kmeHMH MBI OTPEIIMJINCH OT CHJEl TS/KeCTH. B cpepe ke
TATOTEHHA 9YacTh PabOTH B3PHIBIATHX MATEPHAJIO0B NPONajaeT. JTa YacTh TeM
MeHBIIEe, YeM B3PHBaHHE OHICTpee W 4YeM OJIDKe K FOPHBOHTY [BH/KeHHE CHa-
pAxa. .

Takx, mpu MOMEHTAJBHOM B3DHBAHHHM OPONAKa SHEPTHH HE CYIIECTBYET.
Tarx:xe ee me Gyner npu B3PHBAHHHA, HOPMAIBHOM K [EHCTBHIO TAKECTH, He-
cMOTpsA Ha N0y cIaBocTh B3PHIBAHMA.
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Ho tyr mmt Bcrpedaem gaBe ropectu. IIpu MOMeHTaJdLHOM B3DPHBAHUHI OT-
HOCHTEIBHAA TSKECTh B CHapsAme Oyaer GECKOHEYHO BeTHKAa U MOTOMY [OJKHA
y6ute B HeGecHOM Kopabie Bce ;xuBoe. IIpn ropusoHTaIBHOM e HAPABICHAR
B3PHBAHEA pPAaKeTa MAJaeT HA WIAHETY Ipexje npuobpeTeHHa HEOOXOIXHMOI
CROPOCTH, yHHYTO:Katomeil Tarorenne (8 kM B cek. IIpm sroit ckopoctu men-
TpoOeKHaA CHJIA CTAHOBHTCA PaBHOM CHJe TAKeCTH. TaK 4TO CHapAJ OMHCH-
BaeT GecUHCIEHHHE OKPYMKHOCTH, Kak mHama JIyma).

Kpome Toro, mpm ropMsoHTAJLHOM MOJETe YBEIWYHBAETCS BO MHOTO Pas
caoii mpoxogumoit armMocepsl. OT 3TOr0 GOXBmas 9YacTb paGoOTH BBPHBYA-
THX BeIIeCTB, OYKBaJBHO, pacTpaduMBaeTcsad Ha BO3OYyX. SHAUMUT, 06e KpaiiHo-
CTH HETPUMEHUMEI.

Brraucnenne mokasmBaeT, 4T0 HauGojee BBITOLHHIL YToJ HaNpaBIeHAS
(r ropusonry) sarmiogaerca Me:xay 20—30 rpamycamu.

Ilpu sTom u compoTHBIeHUE aTMOCHEDPH He OYEHb BEIUKO, H OTHOCHTENH-
Hafg TAKECTh B paKere HeCONLIIAsA, U IMOTEPH BHepruu B3phBY[aTeix | BemecTs
OT CHIIBI TATOTEHHS HE3HAYUTENBHA.

Wrak, no-pHANMOMY, CHAapAd BCAKOH MacCh MOKeT HPHOOpeCTH KocMude-
CKYI0 CKOPOCTh, 3a0paB lasie, CDaBHUTENbHO, HE 09eHb 00abmoii 3anac (4—10)
BBDHBUATHIX BemecTB. Ho H B BTOM MBI [OJKHEI TOPHKO Pa304apOBaTHCH.
Boraucinenns nokaspBalT, YTO €CAH B3PHBAHHE HPOHCXOAHT XOTH M WOCTe-
IeHHO, HO TaK jke KaK B OOHKHOBEHHOIl pakeTe,TO Bec COCYyJa, COJepKame-
To B3PHIBHOI MaTepHal, OymeT O4YeHb BEAHMK 10 OTHONIEHHMI0 K Macce CO-
cyna.

B camom gene pmaBieHHe ra30B NpPH BSPHBAHHH, BO BCEX H3BECTHBIX MHE
cHCTEeMaX paKeT, IepefaeTca BCell BHYTPEHHEH ee MOBePXHOCTH H 3aCTAaBJAET
JelaTh ee OYeHb mpouHoii. Mosxer Jum GHTH Jerka Takasg pakxeral

JlaBlenue rasoB mpH B3PHIBAHHH CAMBIX SHEPTHYHLIX BEMMECTB MOCTHTAET
5000 armocgep, uian 5 TOHH Ha KBajp. CAHTHMETp. JlomycTnM, 9T0 MBI yIOTpe-
OuIH OJUMH MJIH HECKOJILKO COCYJOB caMoil Jydmeii MUIHHAPO-MAapoBoi ¢op-
MH, 9T0 ynmoTpeOJeH caMHil KpemKHil U JerKHi MaTepHaa ¢ CONPOTHBICHHEM
100 kr Ha KB. MM (ITOTHOCTH = 8; JIETKHE CIJIaBEl MAarHHA W aJIOMHHHA pac-
IUIABIAIOTCS W MOTOMY aGCOJIOTHO HENPHTOJHEI), 9TO 3amMac MPOYHOCTH yMe-
PeHHH (4) U 9TO 3Ta MPOYHOCTH HE MOCTPAAET OT MOBHIIEHHS TEMIEPATYDH.
Torga pacuer HaM mOKaKeT, 4TO Bec cocya (MIH Kotaa) 6yaer B 30 (Tpupmats)
pa3 Goiee Beca B3PHIBUATOT0 MaTepuala, COMEPHKAMEroCA B BTOM COCYHE.
ITnoraocts B3pmBuaT[hx] BemecTs TNpUHEMAeTCH TPH STOM pacdeTe 3a equ-
HHIY (IJIOTHOCTH BOJIBL).

Ecnu, manp [mmep], BapHBYaThe BemecTBa NJIOTHOCTH BOALI BECAT TOHHY,
TO caMBIil Jy4YDIMil KOTeJN, HX comep:Kamuii, Oymer Becuts 30 TOHH.

IIpm mnorHOCTH BemecTB, BABOE Goabmieil, cocynm Becut B 15 pas Goapme
Hanporns, ecnu Bap [mBuarsie] BemecTBa, B BHJE SKEJKOT0 KHCIOPOAAa X BO-
HOopoja, B CpegHeM BTPOe Jierae BOJHI, TO cocyn Oymer B 90 pas Taskelee HX.
{Wrak, BaprBuaTHil MaTepuail, mo KpaiiHeil mepe, B 15 pas nerge paxers.
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Wuage ropops, B3pHIBYATHII MaTePHANT He MOMKOT COCTABIATH MO Macce Goiee
1/, Beca PAKeTH, COCTOAMmMEH M3 OJHUX TOIABKO cocymos.> IlpmveM pasmenme
ronpko B 2500 atmochep M mIoTHOCTh B3pHBY[aThHIX] BemecTs B emMHULY, U
Torga cocyn 6ymer secursb B 15 pas Goasme ux (121, [IpeneGperas BecoM ocTalb-
HBEIX 9aCT2i paKeTH ¢ ee DPHHALTEKHOCTAME A BeCOM JIOKel ¢ He0OX OMIMEIME
IJlA HAX 3amacaMu, cmpocuM cels, HA KaKywo jKe HauGONUBIIYI0 BEICOTY MO-
JReT MONHAThCHA TaKada mpocTeiimas paxera. Pacger maer 360 M ckopocrm B ce-
Kyuny mam Beicoty 6605,5 M, T. e. MmeHee 7 KM.

aBJIeHHe, Pa3BUBaEeMOe IOPOXOM, MUPOKCHINHOM H IPYTHMH yHOTpeGIae-
MHMHA B3DHIBYATHIME BeINECTBAMU, MeHbINe, HO 3aTO U feiicTBHe HX ciabee.
Bo Bcakom ciydgae, BO3MOKeH (ojiee 3HAYHTENBLHBIA OTHOCHTENLHEHIH 3amac
B3DHIBYATHX BEmeEcTB W 06apmaA CKOpPOCTH.

Crnosxaas paxera 'ogmapaa m OGepra HHCKOIBKO mella He WaMeHser. Teo-
pUsA MOKa3HBAeT, 9TO YHCIO COCY/0B (XOTA OBl M BJIOKEHHHIX JIPYT B HIpPYyra)
HOPAJOK HX B3PHBAHUA HHKAaKoro obierdenus B Bece He paior 131, Cixarhie
rasel, Kak OH OHH yNpyTrH HM OHJIH, JalOT TOT :Ke peayiasrar. Ho Moryr 6HTH
BEIECTBA, KOTOPHE IPH GOJBIIOH IJIOTHOCTH pPa3BHBAIT MaJoe JaBieHHE.
Haop [umep], marperas Boga momer pasats, Bmecto 5000 armocdep, opHy,
IecATh, CTO H T. .

W tyr camrle TouHkie pacdersl MOKA3HBAKT, YTO MPU CAMBIX OJATOMPHAT-
HEIX YCIOBHAX Ieperperasd Boja He MO;KeT ce6Gsf M CBOH KOTJIH IHOXHATH BEIIIE
60,km. IIpuroM MH He DpHHAMaeM BO BHHMAaHHE, YTO IPHMeHEHHE IeperpeToi
BofH (rpagycos mo 200 II) eme He HCHBITaHO M MOTOMY 9TH BHYHCIEHWS MO-
I'yT He OmpaBIaTbCA IO ,IIpyI‘EM, qUCTO [[paRTE[‘IeGHHM HPB‘II‘IH&M.

XoTa U 3T0 JaleKo OT KOCMHAYECKUX CKOPOCTei, HO JJd HEePBHX OMBITOB
Bopa, Harperaa mo 150—200° II, mosser oxasaThCsa MPUTOTHOM.

Ine sxe Bruxon? Om kak 6ynro ouens mpoct. Hajmo 3anacaTb caMbie HEPIH-
YecKHe B3DHBIATHE BEMECTBA, HO B3DHIBATH WX (IMOMAXy)> B OHDpEJeNeHHOM
0YeHb KpenmKoM He0OJBIIOM coCyJe, KOTODHII Ha30BeM B3DHIBHOH KaMepoii,
IO Had9aJdoM B3pHBHOH TPyOH. IlaBlmeHme razoB Gymer MCHHTHBATE TOJBKO
8Ta KaMepa H ee IPOJOJIKeHUe — B3PHBHAA TPyOa, KyHga OyayT yCTPeMIATHCA
OPOAYKTH B3DHIBa, MOCTENEHHO PACIIAPAACH M OXJIAMIAACH, BCIEACTBHE Ie-
pexofia GecHOPAXOYHON TEIIOBOHl SHEPIHH B KHHETHYECKYIO, T. €. B OOBIKHO-
BeHHOe [IYHOBeHHE ra3oBoii crpyu. TpyGa ¥ B3pHBHaA KaMepa HMEIOT 09eHb
Beboaxpmoii 00bem. Iloaromy Macca mx He Mmosker 6ITH 09eHb Bedunka. Ona ompe-
JelleHHA W HE BO3pPacTaeT ¢ yBeIWdYeHHeM 3amaca B3peiBuaThx BemecTB. Co-
CyObl, UX COJep:;Kaiile, He HCUBITEHBAIOT HAKAKOTO NABIeHHA, KPOMe TOTO, KO-
TOpOe IPOHCXOMUT OT UX YCHIEHHOH OTHOCHTEJNbHOM BecomocTn. TaKue COCYAH
(6axm), ocoGeHHO IPH MHOTOKAMEPHOM (C IEPeropojKaMH) yCTPOHCTBEe, MOTYT
BECHTH OY€Hb MAJo.

Ho yerpoiictso Takoit paxers yeuo:xaaerca. HeoGxogumo HempeprBHOE
HaKaYHBAaHWe B3PHIBYATHX MATEDPHANOB BO B3PHBHYI0 KaMmepy. BapuBanue B
cpejile TAKECTH MONKHO IIPOHCXOAHETH O4eHb OEICTPO (TYT BeBATh HENIb3f).
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HonugecTBo B30pPBAHHHIX B CEKYHOY MaTepHAJIOB BEIHKO, NABIICHHE He-
ckonpko TEIcAT armocdep. I[lomarso, uro m paGora HaKaYUBAHHA HE Maja.
Mu ceifwac yBmamM, KakoBa OHa H BO3MO;KHA Jjm [14],

Taxum o6pasom, HeGecHaa pakeTa 00a3aTeIbHO yeIoskHAeTcA. [l puGasnaioT-
CA K Heil HEemPEepPHBHO MeHCTBYIOIMEE HACOCH M [BHraTeIH, TPHBOJIHE HX
B IBIKEHHE.

JTa MHCIb He MOeT OHTH NpHMeHeHA K Ieperperoil Boge, TaK KaK OHA
BO BCeil Macce paspHBaeT jaBienune. Harpepars ke ee mo Mepe HaKauHBaHUA
B OTHEBYI KaMepy HEBO3MOJKHO IO dYpE3BHYANHON M HeHM3GEKHOH GHICTpOTE
aToro mpomecca (T. e. 06pasoBaHnd napa). SHAYHT, eperpeTas Bojia IPHATOHA
TONBKO I TEPBHX ONEITOB H YyOpa)KHEHHUIN, NAWIMAX CIHOCOOKE H IIPMEMEl
yIpaBJlIeHHS, PETYIHPOBaHEE B3PHBAHHSA, H3MEeHEHNE CKOPOCTH | T. 1. ITO 060~
JeTCE CPaBHHTENBHO [ENIeB0 M MOKET OCYIECTBHTHCH OeCHpEeNATCTBEHHO,
T. €. MH He BHJUM TYT HEOJOIMMHIX TEXHUIECKHX 3aTPY/[HEHHII.

Boseparnmcsa k Hameit pedopmmpoBaHHO# pakere. Ee ycTpoiicTBo oTHO-
CHTCA K KOHCTPYKIME CTapoil TaK ke, KaK IEPBEE KOTIH BpeMeH YaTTa K
npouspomurelsam napa Cepmore ¢ TOHKMME HarpeTHIMH Tpy6aMmm, KyJa HaKa-
94UBaJach BOJIa H MOMEHTANLHO JKe HcnapAlack. BumectumocTs aTuX TPy6 GblNa
9pesBEIAiiHO0 Maja, a IOTOMY H BeC TaKHX TIeHepaTopoB mapa Mor OHITh,
TEOpETHYECKH, 09eHb MaJl, B CPABHEHUH C My3aTHMH NAJIHHIPUIECKHEMH KOT-
JaMH, eme H Temeph HHOIJA YIOTPeGIAeMBIMH.

Kax nmokaseBaloT MOH PACYETH, IPH JBIKOHAN KOCMUYECKOH DPaKeTH IOJ
yraom B 30° K TOPH30HTY, TAMKECTH B CONPOTHBIEHHE ATMOC(EpPH! MOTJIOMAIT
HeGOJIBIYI0 YacTh SHEPIHY H ABJEHHE MPOHCXOMUT MOYTH C TEM JKE yCIEeXOM,
Kak 0Ges mpuTA/KeHHA (MM B cpefe 6e3 TAMKECTH).

Jsa rpyOBIX pacueToB dTOM CTATHH, MBI IpeHeOpeskeM YIOMAHYTHIMHA HOTe-
PAMHE T IpHMEM CeKyHAHOe yckopenue pakeTs B 30 M. OTHOCHTEIBHASA TAKECTH
B Heil Oymer BTpoe Golee 3eMHOI. B Nemauem mONOKeHWH 3TOPOBHI MOJOmoi
9eN0BEK, HAJEI0Ch,! mepeHeceT ee u 663 morpyenusa B BoAy. Ho npeneGperaTs
npeoXpaHATEIBHEIMA CPEJCTBAME HH B KAKOM CIy4ae HE CIeIyer.

IIpmpomnmas Hm:xe TabIHOma NOKa3HBaerT (HPHOIAM3HUTENBHO, KaK U BCE B
9TOll CcTaThe) BpeMsa B CEeKYHAAaX OT HadaJa NBIVKEHWUA, COOTBETCTBYOILYIO
CEeKYHIHYI0 CKOPOCTh B KMJIOMETpPAaXx, IPOiieHHHH IYTh U BHCOTY DOJHATUA B
kmioM [eTpax]. IlaTaa cTpoKa yRasHBaeT NIOTHOCTE aTMOcepH, ee mpeolira-
JAOIUA Ta3 W CHIY 3eMHOH Taectm (151,

PaccMaTpuBaa BHAMAaTeJbHO TaGIHIY, MBl IOJAyIaeM KapTHHY [BH:KEHUA
PaKeTHI.

Nemxenne ee mom yraom B 30° K TOpHBOHTY HENPEPHBHO YCKODSAETCH.
Yepes 15 cexynn ckopocrs gocrturaer 0,45 kM [B cex.] (450 M [B cex.]), HO
CONPOTHRIEHNE aTMOC(EPH YiKe YMEHBIIHIOCH BIBOE, TAK KaK paKeTa IMOJHA-
Jach Ha O KM, Ijie INIOTHOCTH BO3MyXa BABOE MeHbIIE, 4eM Yy YpPOBHA OKeaHa.
Eme wepes 5 cexyspa sTa IIOTHOCTh YMEHBIIAETCA BTPOE; PaKeTa AOCTHTaeT
BeCOTE B 9 kM npu cxopoct B 600 M [B cex.]. ITocae aToro coctap armocdepsl
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HauymHaeT 3aMeTHO H3MeHHAThcA. IIpeo6mamaior Gollee jJerkme rasni, OPOLEHT
asora Boapacraer. Mu mpoierenn Bce o6IaKa, BCe Ty4M, CKONMIA JEIAHBIX
KPHCTAJJIOB, BCIO 00IaCTh BONAHBEIX MeTeopoB (Tpomocdepy). Hpyrom cyxocrs
u 6esobiagnoe HEOO.

Yepea 30 cexyng or Hadama moxera ckopocts gocturaer 0,9 kM [B cex.]
(900 M [B cek.]); comporuBIenue BO3yXa o4eHb c1abo, Tak Kak paxeTa saGpa-
apack Ha Beicoty 20 M, rge maotraocTs 0,06, T. e. Boamyx B 17 pas peme, uem
pua3y. Mpl metum wepes crpartocdepy, rae HaxOAWM H3PeJIKa JIHIIbL INePHCThHIe
o6raxa. 9To 06IacTh MAAIOMUX 38€3]] (MECTO MX BO3TODAHWA M PasdpyUIeHHs)
1 cBeTamAxca 06aaros. MeI mposeTaeM ee, IPHMEPHO, 9Yepe3 MUHYTY OT Hada-
Na OBIKeHHA, Korma mocturaem 80 KM BEICOTH H BO3JyXa, KOTODHIH paspe-
maerca yxe B 00 000 pas. Ou mourn mesamereH. Ilo Berenepy, TyT mpexpa-
maeTcs cHHeBa HeGa; cOCTaB ero — BOJOPO/ U TeOKOPOHMIT, KOJUIECTBO OCTATE-
HBIX Ta30B HeapaumTedbHO. CropocTh pakerst pgocruraer 1,8 km [B cex.]
(1800 M B ceKyHIYy — BHICIIAA CKOPOCTh apTUINIEPHHCKUX CHAPAMOB IPH BHI-
xome u3 ayaa). Teneps ¢ compoTHBIeHHEM AaTMOC(EpPh MOKHO He CUHTATHCA,
H IOTOMY paKera Bce Oojee W 0oJiee MOKET CKIAOHATHCA K TOPU3OHTY, NpHU-
Onumang CBOM IyTh K OKpY:KHOCTH, KaK Jlyma. B Tabnmme M HaKJIOH OCTa-
puan HeusmeHubiM. o pakeTe [0CTaTOYHO JHMIIE BHIHTH U3 arMocepHOH cpe-
mei. UpesMepHbie MOAHATHA, YRa3aHHBIE B TabauOe, M3IHIIHA: NPEKAe BCEro
HaJ0 YKPEmUTHCA B KAYECTBE 3eMHOTO COYTHHKA, HA MOJNOKEHHM MAaJeHb-
Koit u 6amsroit 3emuoi JIyHsl. OTCo/a yie HETPYAHO COBEPIMATH BCAKNE Aalb-
Helillne nepeMemeHnsa H ABMMKEHHA BINIOTH 10 BHIXOJa H3 CONHEYHOH CHCTEME
u monera cpen: asesn. Mrak, Ml mpoieraeM BOmOPOmHYyIO cdepy, OKpYyHeH-
HYH0 9epHBIM HeOOM ¢ rOpamiiMMH CBeTIRIMH TouKaMmH 3Bes. IlopriMaeMca BEI-
me 80 KM U BcTymaeM B 00JacTh TeOKOPOHEA ¢ mpHOaBKOif HEKOTOPOTO IpO-
IeHTa BOMOPOJa, B TANHCTBEHHYI0 00IacTh CEBEPHHIX CHAHHIL.

Yepea 150 cex. mam 2!/, MUHyTH, ME OPOXOJUM M 3Ty chepy U BCTyImaeM
B abCOJMIOTHYI0 NYCTOTY, B IIPOCTPAHCTBO CBETOHOCHOTO 3dupa, rpe mpuHobpe-
TEHHOEe HaMM ABMEHHEe CTAHOBHTCA BEYHBIM HACTOJBHO #€, HACKOJBKO BeY-
HO gsmkenne HeGecHHIX Ted. CKOPOCTH paKeThl HOCTHTaeT 4,5 KM B CEKYHAY;
ona mogumMaerca Ha D00 KM or aemHOil moBepxmocTH. Ho aroit ckopocrn eme
He[0CTaTOMII0, ITOOH CALNATHCA HAMEMHEIM COyTHHROM Jemiuu. Pakera, cKiIo-
HAACH K OKPYKHOCTH, IPOJETAET YCKOPEHHO, CO B3PHIBAHHEM elle 2 MHHYTH,
a Bcero 270 ceRyHj OT Hadala JBHKEHWHA, MOJYUHB B3PHBAHHCM CKOPOCTH B
8 kM [B cer.] u moguapmuce Ha Bercoty 1700 Beper. Tyr rramects 3emau 3a-
MeTHO yMeHbImaerca (IpomeHToB Ha 35). Bmarogapa sromy pakera mogHATACH
OBl 3HAYHTEIBHO BHIOE, ecilIn 0Ll BCE BpeMsa He CHKJIIOHAJACh K I'OPH30HTY.

Temeps MOMHO yCIOKOUTHCA, MPEKPATHTH B3PHIBAHUE H OCMOTPETLCH KPY-
Tr'OM, HO NOpeAmoJOHUM, 9TO B3DBIBaHHE OPOJOJAKAeTCcs, TOTraa 'raﬁmma HaM
mOKasKeT ero paldpHeiimmue pesyanTaTs (18], 3 Heil man pacger Ha AanbHeiimmee
B3pEIBaHlie, MpHYeM IPH ONpeeleHNH BBICOThHl HE IPHHMMAJI0Ch BO BHHMaHHe
yMeHbIIEHNE CHJIB TAMKECTH.
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Ho BasxHOCTS IMeEET HE BHICOTA HOJHATHA, 4 TUPHOOpPETEHHAA CKOPOCTb.
Oma jaeT BO3MOMKHOCTH, TOCHE MPEKpaNmenus BapeBaHua uepes 370 ceKymn,
COBCEM YHAJUTHCHA OT 3eMJH H JETeTh IO ee TojoBOii op6uTe, B KaduecTse ee
cobpara nuaHeTH. lIpu gansBeiimem BapeiBanuu B Tegenue 550 cex. (9 Mun.)
0T HagaJla mMoJIeTa, CKOPOCTh O0YIeT He TOJIHKO MOCTATOIHA A MOCTIKEHIA JII0-
60l mIaHeTH (TOMBKO HANpPaBIeHHE CKODOCTH PAKeTH MOMKHO COBIAAATh C
rOJIOBEIM JIBH3KEHUEM 3eMIn), HO U JJf MOMHOTO ofojenus npursaxenua Comn-
na W OnymgaHus cpemu WHEX coidHn Maegmoro ITyrtu 117,

Mpr paccuHTHBAJIH paHee B HAIIMX MEYATHHIX TPYHax, 9T0 HeOECHHIT Ko-
pabup [iA MOTyYeHUs mepBOil KOCMHYECKOl cKopocTd B 8 KM [B cer.] momuen
3abpaTh 3amac CaMBIX DHEPTHYIHBIX BBPHIBIATHIX BEINECTB, B 4 pasa MpPEBH-
IIalomuil Bec PaKeTH C ee COJEP:KEMEIM (3a BEI9ETOM 3TOTO 3amaca).

Ecxn 65 pakera ¢ JIObMH U TPOYNM BECHJIA TOHHY, TO PACXOJl B3PHBYATHIX
pemects coctaBua 6br 4 TorEEl man 4000 kr, B tegenune 270 cex. Cpemumit ux
pacxon B 1 cexymmy cocrasur 15 Kr.

Hasnenne ma kocmut [eckywo] pakery, mo ycaosuio, Gyner B 3 pasa Goapime
Beca PaKeTH CO BCEM COJIEPIKHMMEIM, BRJIOYAA clOla H HEB30PBAaHHHBIE €IIe MaTe-
puansl. Takmum o6Gpasom, ecim YCKOpDEHHe MOCTOAHHO, TO B HadYale mOJeTa,
rorga pakera Becur o ToHH (1 4+ 4), nmasaenme cocrasur 15 tomm (5X3).
B komme jke B3PHBAHA, KOIJla MATEPHAT M3PACXOJ0BAH U PAKETA BECHT OJHY
TOHHY, faBJ€HHE BCEr0 TOJHKO B 3 TOHHH. 3HAYMT, Pacxoj B3PHBYATHX Be-
LIecTB B HAUaje MOJETa OKakeTca B O pa3 Goibmie, 9eM B KOHIE €TO.

Xora ato Oymer U 04eHH HETOYHO, HO JJISA MPOCTOTH ME IPHMEM CPeIHHIT
pacxox B 15 Kr, Tak:Ke W cpeJHee faBleHne — B 9 TOHH.

Torpma pakera B HavYalle ABHIKEHMA INJa OB MeJJeHHEE, a B KOHIE ero Obl-
crpee. JT0 GBIIO GBI MOJE3HO B OTHOIMEHHH YMEHBIIEHHA IOTEPh OT COMPOTHB-
JeHHA atMocdeps. ITO YIPOCTHIO OH TaKKe YCTPOHCTBO B3PHIBHOHE TPYOH
H I{amepm B3pHBaHHUA.

ITpumem HauGoabmee paBiaeHne BaphiBalomux rasoe B 3000 armocdep.
3HauuT, faBIeHNe Ha [HO TPyOr 6y mer paBHo 3 ronraM Ha 1 KB. cM aHA. A HyXK-
HO moayuuts 9 TomH. CleqoBaTENbLHO, NHO B3PHBHOMN TPYOH MOMTKHO HMETH B
OCHOBaHHM 3 KB. ¢M miromazu. CKOpPOCTh HOTOKA B3DHIBY [aThIX] BemecTs muA
H3pacxofoBanua 15 Kr B CeKyHAY, CUHTasA HX [NIOTHOCTH paBHOi] MIOTHOCTH
Bojel, coctaBut (15 000 : 3 = 5000 cm [B cex.]) 50 m [Bcek.]. PaGora ux B[s1]-
rankupaHusa oymer (9 Tomr X 50 M = 450 rommomerpoB) 450 TOHHOMETpPOR,
wian 4500 merpua. nomaj. cun. (Merpuueckaa cmia pasHa 100 xKmmorpammo-
MeTpam.)

3HauuT, MOMHMO ITPOYEro, HaM Hy:keH asurartens B 4500 cun gusa maraum-
BaHHA BEMECTE B TPyOy BapHIBAHHA. JTO cefiyac IPaKTHIECKH He OCYIMECTBHMO.
JleficTBUTENBHO, €CIH MHE Ja/Ke OT/IENIHM Ha 3TOT MOTOD IOJOBHHY BCETO BeCa
paxets, T. e. 500 Kr, TO H TOTHAa HAUIM JBHraTelH LOJKHE ObITh B 9 pas Jerue
CYINECTBYIOMMHMX.

Bor ogHo M3 MHOTHX BaTpyHHEHHH PaKETHL.
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ITpuxomnT B roNOBY BRIAIHBATE NEPHOHIECKH IOTOBEE HATPOHK! BO BBPHIB-
Hyio Tpy0y (UAH KaMmepy), T. e. HaJ0 BJIOKUTH OJUH MATPOH, B30OPBATH €rO,
JAOKIATECA, KOrfa TpyOa ocBOGOAUTCA OT rasOB WM [JAaBIEHHA, 3aTéM BJIOMKHTH
Bropoii maTtpoR m T. n. Torga pakera Gymer ABHraThcA TOMIKAMH, HEpPaBHO-
MEpPHO ycKopeHHO. J10 Tepmumo. Ho CKOpPOCTh BRJIAJEIBAHUA TATPOHOB GymeT
HEeJIOCTIRUMO BeluKa. B ceRyHqy Hajo BIOMHTH MUIHHIP B3PEHBHOTO MAaTe-
puanta pauaow B 90 M, wirm 100 naTpoHOB AINHOI Ka)KAHE B moaMmerpa. Ecan
sxe pacmupuTh TPyOy B 10 pas u caerats ocHoBanue B 30 KB. ¢M (IIOIEPEYHHK
6,2 cm), To Bec B3PHBHOU TpyOH yBeaugmurtes, mo Kpaiineir mepe, B 10 pas.
Torga mamo B 1 ceryany BronkayTs 10 GUAHHIPOB BEPHBHOrO MaTepualia M-
uo10 B 50 cm rassetii. [ToMuMo Beex 9THX NPENATCTBHI, TOMYKY OT B3DPLIBAHNA
yeunarcsa B 10 pas m chenalnTcs HemepeHOCHBIMU /A TIOeid H ONACHBIMH IS
LEeTOoCTH pakeThl. Bec cocymoB, XpaHAMMUX 3amachl B3puBY[areix] Bemecrs,
u, BooOmEe, Macca pareTH jgoinkaa ysermgurhes B 10 pas.

Wmmextop (macoc) Huddapa Bakaumpaer BOAY B HAPOBEE KOTIH CIHIOK
camoro nmapa. Henbasg JTm BOCHOJIB30BATHCA STHM MPHHINIIOM A HaKauyHBa-
HHA MaTepHaloB B TpyOy dHeprueil caMHX B3PHIBYATHX BEINECTB — HX Ty0-
BHUIMHBIM JABJIEHHEM H CKOPOCTBHIO?

PaGora B3pHIBUATHIX MAaTepHaNOB, T. €. 4 TOHH BemecTBa, HpeAmoiaras
JHEPIUI0 XHMHUY[ecKOro] coemuHEHHA BOJOPOAA C KHCIOPOHOM, OYHET
(1 400 000 x4 = 5 600 000 T™.) 5 600 000 ToHHOMeTpoB. 3HauuT, B 1 ceKyH-
ny oum Brzeasor (5 600 000 : 270 = 20 700) 20 700 ToHHOMETPOB, 4TO COOT-
sercrByer pa6ore 207 000 merpuueck. cumia. Jro Gymer B 46 pas Gombme, gem
noTpebHas paboTa BTAIKHBAHUA MaTepHaloB B TPYOy.

Orciona, BO-IEpPBHIX, BHAHO, 9T0 pa6oTa HAKAYMBAHMA COCTABJILET JHIIbL
ONHY CODOKINECTYI0 BCell pa0OTH BBPHBYATHX BEINECTB, BO-BTOPHX, SCHO, UTO
paboTa B3pHBaHHA I'POMajiHA U HE MOMKET MJTH B CPaBHEHHE ¢ MOI[HOCTHIO 0OBIT-
HHX JaBurareneii. Begb oHA BHEAAET HENPEPHIBHO, T. €. RAKAYI CEKYHAY,
207 000 merpmu. cmi.

Memsay Tem Bec B3PHIBHOH TPyOH, KOTOpas COBEpINAeT 3Ty THIAHTCKYIO
paGoTy, OYeHh HE3HAUHTENEH: BCEr0 TONBKO YacTh TOHHHL.

Mo:xer nu aro 6eTh? Buomme mosxer. JloKaszaTelsCTBO MH BHIHM B pabore
aprmanepuiickux opyzauit. Herpynuo paccaurars, aro opymue, BEGpAaCHBaio-
mee TOHHY YyTyHA ¢ HAYaNbHOHN ceRyHaHoii cropocthio B 1000 M, coBepmaer
pabory B 50 000 ToEHOMETDPOB, I 2T0 B TeueHme !/;, CEKyHAH. 3HAUHT, B Ce-
kyHny oHa cocraBut 2 500 000 TorRHOMETPOB, WIK 25 MUJIHOHOB METPHY. CHII.
9ro Gonpme paGoTer Ba3pHBHOU Tpy6s B 121 pas. Ecam raxkas mymkxa BecHT
20 ToHH, TO Hama B3pHBHAA TPYGa Gymer Becuthb Menee 200 Kr, 4TO JOCTIKIMO,
KaK TOKA3HBAKT MOH DAaCYeTH.

Ho kax :xe OHTH ¢ HakauHBaHHeM Marepualos. V3o6peraiire HHHEKTOD.
Jlo 3T0TO 0 KOCMHYECKHMX NYTEIIECTBHAX MOKHO TOJIBKO MEUTaTh.

JlaeM TyT depTesk KOCMHYECKOIl paKeTH, Kak oH cocTaBien Muow B 1914 r.
(aepes 11 axer mocne mepsoro mpoexra) [cM. wepr. Ha cTp. 218].
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Brime npHBefieHHOE y:Ke /aeT IpejcTaBleHne 00 yCTPOHCTBE PeaKTHBHOTO
cHapAna MIA KocMHYecKHX myremectsuit., Temephb Bcero ymecTnee ykazaTh Ha
cxeMaTHYeCKHiT uepTesk «paxeTsd 1914 roma u mpuBecTH COOTBETCTBYIOIMEe
onucanue. Jlepas, sagHAg, KOpPMOBaA IIOJOBHHA «PaKeTH) COCTOMT U3 JBYX
KaMep, pasgeleHHHX He 0003HaU9eHHOII Ha dUepTexke IEPEropojKoil.

IlepBass xaMepa COMEP:KHT KUAKHIT CBOGOHO HMCHAPAIOMMICA KHCIOPOJ.
On mMeer 094eHH HUBKYI0 TEMIEpaTypy M OKDY!KaeT 9acTh B3PHBHOH TPyOsI 1
OpYTHE [eTajlH, TOJABED/KEHHEIE BEICOROH TeMmepaType.

Ipyroe oTfieleHHe COMEP/RAT yIMEBOAOPOAH B REAKOM BHme. J[Be uep HHX
TOYKH BHUBY (DOYTH MOCPE[HHe) 03HAYalOT MOmepedHoe cedenue Tpyd, AocTas-
IA0NMX B3PHBHOHE TPpyGe BapHBuaThie Marepalbl. OT YCTEA B3PHBHON TPYOHI
(cM. KpyToM ABYX TOUEK) OTXOJAT ABE BETKH C GBICTPO MYAIUMHCS TasaMH, KO-
TOpPHIE YBIEKAIOT W BTATKHBAIOT ;KUJKHE BIEMEHTH B3DHBAHHA B yCThe, IO-
no6uo mmmertopy sHudpdapa, uru mapocrpyitmomy macocy. CBoOomHo Mcma-
pADMEICA JKUTKAH KUCA0OPOA B ra3oo0pasHOM M XOMOJHOM COCTOAHHE o0Te-
Kaer HPOMB}{{YTO‘IHOB IIPOCTPAaHCTBO MeEXAY JABYMA 060JIOHH&MH «paReTm» "
TEéM IpPenATCTBYeT HarpPeBAHWI0 BHYTPEHHOCTH (PAKETH» MPU GRICTPOM [BHKe-
HHH ee B BO3JIyXe.

Pyaum manpasiieEns H moBopoTa momoOHB aspomtamasiM. Ilomemiensr omHu
CHADY;KH IPOTHB BBIXOJHOTO KOHOA B3pHBHOI TpyOe. OHE jeilcTBYOT B
BO3IyXxe W B mycToTe. VIX yRIOHeHHe, a BMeCTe ¢ TeM M YKJIOHEHHE DPaKersl,
IPOMCXOMUT OT AABIEHHUA CTPEMHTEIBHO MIamuxcs rasos. [logo6uki e pyms,
HO NOMEINEHHEI OTHENTBHO, MOJKET CAYMHTE H PEeryjlaTopOM BpameHHda, T. €.
OH MOKET 3aCTaBHTh PaKeTy BpamaThCa B TY HJIH APYIYI0 CTOPOHY, clabee
WM CUIbHEe M OCTAHOBHTH HEBOJBHOE BpaINeHHE PaKeThl, IPOHCXOMAIEE OT
HEeOPaBUIBHOTO B3DHIBAHUA W [aBlIeHHA Bo3fyXa. Ero geiictBue B3aBHCHT OT
BHHTCOOPABHOr0 CKAMMBAHUA MIACTHHKHE DY/, PacmojJo:KeHHOTO BAOJIL IO-
TOKa rasos B Tpy0e. Pyiasp or ckamuBaHua nprHIMAaeT GOPMY apXuMeOBa BHHTA
M TeM 3aCTaBlAeT BPAmaThcd NPOAYKTH BBPHBA; BTO U CIAYHKHUT NPHIAHOIO Bpa-
IEHUA PAKeTH BOKPYT ee NIHHHON OCH MJIH OCTAHOBKHU yiKe HMEIONMETOCA Bpa-
IMEeHHA .

Hasmauenme, KOHEYHO, B OCTAHOBKE BCAKOIO BPAIMEHHSA PAKETH, TyGUTENb-
HOTO [JA MII0aeH.

OnumeM OmMymMeHUS NyTeNIeCTBEHHNKOB, OTIPaBIAI0NMXCA B KOCMIICCKOM
pakere Iig GAYEIAHUA KpyroM 3emian, mopobuo ee Jlyme, Taxk:xe — mabiaome-
HnuA npopoxaomux. [Ipenmomaraerca, 4ro pakera GraroycTpoeEa M XOpOIIO
HCIOJHAET CBOE HasHadyeHHeE.

B paxere HeckoabKo ¢yTIAApOB POPMEI T6JOBEKA, MO TUCIY TYTENICCTBEH-
HUKOB. JIIOH MOKaTCS B HUX TOPH3OHTAJNBHO IO OTIIOMIOHHI0 K KayKyIneitcs
TAKECTH H 3aIHBAOTCA HHYTOMHBIM KOJHYIECTBOM BOJIHI. PYRH pacnonomemﬂ
TO}Ke B JKUJKOCTH, HO CBOGOJHEE, TAK UTO OHH MOLYT YIPABIATH PYKOATKaAMH
npuGopoB, pacmoioKeHHHEX Takse B Bome. [IpuGops perymupyior Hampasle-
HHEe paKeTsl, COCTaB ee BO3AyXa , TeMIeparypy, BIaMHOCTh, B3pLIBaHHe H IIPOY.
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B 'rakoM moo}KeHHH IIyTelleCTBeHHUKH B TedeHHe 270 CeKyHJ B3PHIBAHUA
HEMHOT0 MOTYT B3aMeTHTH.

Tamxects nx cHILHO ocaabiema Bopoit. Boma temma. Xomoma mer. Okma
3&Kp]’:|ITI)I IIJIOTHO HEmpoO3padYHBIMH CTaBHAMH, W BHJETH Hapy}{{ﬂoe, 9T0 BHE
pakeTsi, Heab3s. Tak 65 OMHO GHTE. Ho MH TOJOMAM, YTO Iy TEIEeCTEeHHH-
KH CTOAT MIH CHAAT B Kpeciaax, CMOTPAT B NPO3padHbe OKHA M HabIogaT
CIOKOIHO okpYy:katomee. Torma n B ata 270 cek., mIn B 4!/, MUHYTHL, MOKHO KO-
9T0 BAMETHTH.

Paxera cmagama crour Ha 0cofHX penancax. Bribpana BoICOKas MeCTHOCTH
B ropax. Haiier makmon moussl rpagycos B 20—30 k ropusonry. MectHocTs
BEHIDaBHeHa, OPOJOH{EHLI pPeJbCLI. Ha 9THX peldbCax H IMOMECTHJIH pakKery.

Bricora MectHOCTH 5—6 KM, mOIOTHOCTH BO31yXxa moaosmHa (0,5), pemabco-
BET myTh mpoaosken Beper Ha 100.

PaReTa Ha peJabCax B HAKITOHHOM IMOJTOMEeHHH, IM0J ¢ IPHBHHYCHHBIMH CH-
neEbaMM — Takyke., [lyremecTBeHHHKM BB30OIIIH B paKeTy, TepMeTHIECKH
(mrorHO) 3amKHydHCH. llomoikeHwme KpaitHe HeyaoGHo. CHuerh Ha Kpecaax
HEBO3MOKHO, CTEHKH KaMepH Be3Je HAKJIOHEHH. SHAUHT, W XOJATH HENb3A.
MOH{HO TOJABKO NOMEeCTHTHECHA Ha JerKHX BepeBOt[HBIX CHJICeHHAX BpPOOe Tpale-
Iuif, 9TO cpeNalH HAIOH NyTemecTBeHHHKH, H3DPAHO IOBepTeBmHAChE. B okHa
BHIHE: TOPHI, 3aHUA, MJIHBYIMHe B TeMHO-CHHEM He(e, BHIIe W HIKe, 06Ja-
Ka, Kopoue — OOBIKHOBEHHAA KapTHHa ropuoii MectHoctu. Hagamock BapriBa-
Hue. OHO OTIYMUTENLHO H HEXOPOMIO JAEHCTBYET Ha HEPBH; HO IyCTHh HAIIM Te-
pom GyAayT HMHI KpeOKHU U He 00paTAT HA TOT CTPAINHLII BOii HIKAKOT0 BHAMA-
HHA.

PaReTﬂ MOKaTHJIaChk IO peabCcaM, ONyTeIIeCTBEeHHHKH ITOYYBCTBOBAJIH TOJJd-
90K, I TOPH3OHT, KaK MM IOKasalock, mosepHyxcsa Ha 60°. Om cram mra HuX
noyTH orBecHoii ropoii. Ilom e pakeTs! cpemalcss MOYTH TOPH3OHTANBHEIM.
Bucsaune kpecla HaKTOHWJINCH M OPHHANH IapallelbHOE CTEHKaM Hampas-
nenme. TsamecTs yBeaWUImIach 4yTh He BABOE, H JIOJH C yHKACOM 3aBalHIHCH
B Kpecaa. [loqHaAThCA ¢ HUX OHM MOTIH TOALKO IpH KpafiHeM HAOPAMKEHUHA CHI,
HO mOKa He OBLIO B aTOM HafoOHOCTH. B OKHa e OBLIO BCe OTIAYHO BHIHO.
KpyroMm: mouTm oTBeCHBI TOPHU3OHT M YCHIAKIINE €ro FOPH, 03epa, PeKH —
BCE 9TO MOYTH B OTBeCHOM Hampasienun. Hak Gyaro peasedHyio Kapry 3eman
mocraBmin mox yraom B 60° K ropmsoHTty.

ComHme TOMBKO 9YTO BBOILIO, HO H OHO KasdaloCh BHICOKO Hajg TOJOBOIl.

Hasnenne Ha parery GuiIo HemameHHO (9 TOHH), HO TaK KaK KOJHYECTBO
B3PHIBYATHX BemEeCcTB yOBIBalo, TO yCKopemmne cHapsja pocio. Ot aroro Ta-
JKeCTh HEIPePHBHO yBeamuumBatack: or 14/; (Tamects 3emunm = 1) B Hauaie
nyTH, 0 9 — B KOHIE ero. IT0 sICHO GHUIIO BHAHO M3 HAOMIONEHHA HaX NpY-
sHUHHBIME BecaMu. Hycok somora B 1 (yHT, mOJNOMKEHHBI Ha 9amKy BecOB,
TMOKAa3EBAET OKO0JI0 2 GYHTOB, T. €. GONBIIE, IeM CIEAYyeT, TaK Kak caMasd TalllKa
¥ Npy;KHHA BecHIa Goliee IperkHero, JTOT BeCc 30J0Ta HEMpPEPHBHO, Ha Iia-
3ax HX, BOBpAcTal, HaTATHBadA NPYKHHY Bce Gojlee m Goxee.
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He mpomao u gByx MHHYT, KaK paKeTa COCKOYMIA C PEIbCOB W HECIach
CcBOGOIHO W JaeKO OT MOYBH. J|BH)KeHHe ee IYTHHKH He MOIIH 3aMeTHTh, HO
HM Ka3aloch UTO I'POMAHLII ONPOKMHYTHI FOPHB0OHT MPOBAIHBAETCA CO BCEMHE
CBOMMH ropaMH, O3€paMH W rOpOJaMH Kyna-TO BHH3 W BMECTE ¢ TEM OTHalger-
¢A OT PAKeTHI.

Yack ¢ BECOBEIM MaATHHKOM CTAXH 0ECCTHIHO 0e:kaTh BIEPEN, MagTHHK
MOPHIBHCTO TOPOIHJCA H BMECTO 2 KolXeGaHHMM [Jelal B TO K€ BPEMS TpH.
910 BHJHO GBUIO € MEPBOTO B3TJIAJA M CBEPEHO II0 KAPDMaHHEIM JacaM, XOj Ko-
TOPHIX OCTaBalCA BePHHM. PTyTh B GapomeTpe omycTHIach IOYTH BJBOE, XOTA
aHepOH] MOKABKHBAJ TO K€ JaBJeHHE Ta30B BHYTPH paKeTh. Priua:KHbie BeChH
He NOKAa3RBATH YBeIHMIeHHS BeCa, XOTA BCEe Tela CTAlXH BaBoe rpysuee. OHo
TMOHATHO, TaX Kak THpH cralm Taxelxee. Iloyunrensno GBIO BHETH BTO He-
NpEPHBHOE BO3pPaCTaHHE Beca, KOTODPHIH MEl NPEBHIKIH CYATATH UEM-TO IO~
crogaasM. I{enrpofernas MammHA MOriIa NOKasaTh, 4TO Macca BCeX Tel
ocralack Ges Maleiimero W3MeHeHHs. Bemu cTaldu majgaTh CTPEMUTEIBHO.
Hannm cpenaxmck BaBoe Meabue IO qHaMeTpPy, oOBeM ke MX c¢Tadl B 8 pasg
mensme. BonHE pacnpocTpaHATnch GricTpee. Jluma nyTHEKOB molmenHend, H,
ecnm OH He HX MOJIOJOCTH M 3/J0POBbE, OHH JHIIHJIHCH OH 9yBcTB. Bee e ux
CHJHHO KIOHHIO PACTIIOIOKHUTHCA Ha KOHKAaX, KaKk WM Ka3aloch, TOPH30HTANB-
s0. Iloka onm Tepnenu. Ho Kpecia BmaBIHBaJHCh TAKECTHIO X TeJ Bce TIy0-
JKe M TIayOme.

He6o Temueno. Cranu BUAHS DIaHETH U §0Jee KPyIHbE 3BE3IEl, HECMOTD
Ha monmnii 6reck Commma. OmO Takme cugio cuibHee. Mecan, egsa paHee
3aMETHHIHA, CTAJ BOJOTHTHCA U CHATH, KaK OyaTo BeMEITHII. He6o maBmo GsLIO
cOBepIeHHO 6e3061a9H0, 00/1aKa jKe HaKJIOHHHM IT0JI0r0M MOKPEBAJH MeCTaMH
TaKoil jKe HAKJIOHHEI TOPH3OHT H MeNAJIH KOe-IJe BHIETh ONPOKHHYTYIO
3eMII0 W Mope.

HeGo Bce Temuee, a3Be3p Bce 6oapme, JIyaa—ceernee, Coamme— G6aecTameii.
IIponerenn masHO Tpomocdepy ¥ crparochepy. Berynunu B obimacts Bomopoga
u reoxoponmns. HebGo coBceM depmHo, 3Be3j MHOMKECTBO, U BCE 3TO Kak OyATO
Tak Gam3Ko — pykoil mopark. CBOJi HeGecHHIA cjenalica IIapOBHHEe, Ipa-
BIJIBHEE, HO OH OHLI OH CTpamleH, eclIu O HE ero MIPYMIeYHHIl BHI. 3Be3jH
CTaJH Pa3HONBETHEIMH, APKUMH, HO He MepmamomuMmu., HTO BHex xopomo,
TOT BHJEN TOABKO CBETJIHE TOYKH Ha uepHOM ¢omHe.

Ilpomerenn o6macTh TeOKOPOHUA H BHOpalHCch H3 aTMoc(epsl. 3Besfsl cTa-
IU eme Apde M oT4eTHAnBee. TeHW OT mMpeMeTOB B DaKeTe Pe3KH, HO IOJYCBET
ocTalica, BCJAeICTBHE OT]JB.}I{GHHH CBeTa OT CTEeHOR p&I{eTH " HpeI[MBTOB, B
ueit maxonamuxca. Cran sugen Maeunsit IIyte. 3emus Bce eme Obiiia B BHIE
TpOMaJHON BePTHKAJBHON CTeHH. Temepp aTa CTeHA HMeeT BHJ 9alll, B3aHH-
matomei monue6a. Ona xKasxerca c6oxy. Omaa mOJNOBHHA CBOMA YepHAs, YCEsH-
HaA cepe0pAHHBIMH M Pa3sHOIBETHEIMH TOYKAMH 3Be3f, Apyraa DogoGHa Ipo-
MapHoil Bormyroil Jlyme, 3ammmaromeif mouTH HOJOBHHY HeOa.

TamecTs Tak ycmwiuaach, 9T0 OJUH H3 COYTHHUKOB JHIINJICA CO3HAHWA,
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ApYyroil Jer Ha moJ, a TPeTHil, HauOoJee BHIHOCAHUBEI W MYCKYJHUCTBIH, TIPe/-
JTOKUI, PAJli COACEHHHA, JTe/KaBIIEMy 3ale3Th B BaHHY ¢ Bojoii. CHagama onm
¢ BEIUKHM TPY/AOM IIOMECTHIH Ty/Ja CBOEro GeCuyBCTBEHHOIO TOBAPHINA, 3aTeM
3alle3 U caMu, DONAEP:KUBas TOJOBY cJaaboro Hajg BOMOIL.

Cpaay sxe OHE IOTYBCTBOBAJH e, KAK B paw, a 00IbHOI ceifgac ke OIHYI-
CA, HE 3aMETHB JaHie CBOETro 06MOPOK8. TeJIO moTepaao Bec, TOJBHO roJadoBa
OHLTa MHOTO Ts:Kelee M Kasallach UYIKOH, KaKHM-TO IIOCTOPOHHEM IIPEIMETOM.
OHn MaxalH el HeBOJNHHO, Kak OH s;xelas cOpocurb. Ho m aro menpmarHoe
OIyINeHHe JerKo GEII0 yerpaHurh. CTOMIO TOMBKO HOTPY3HTH FOJOBY B BOXY.
Ouxm npexe HaueIn ocobse OTKHE, KOTOPHIE He MEIIAJA BAJETH B BOJIE€ H Iepes
BOJIY, B3AJH B POT TPYOKH, NIOTHO IPEMKHYBIINE K ryGaM H HOCY, IPECIOKOIi-
HO DOTpPY3HIHCH B BaHHY ¢ rojosoit. CoBcemM mpekpacHo. Eme dyume nprieas
Ha JHO BAHHH. JTO GBIIO POCKOIIHEE, B CMEICJe HETH Tejld, CaMblX MATKHX Ie-
PHH H YyCOBEPIIEHCTBOBAHHKX Kpecen [ia pacciabiensbix. Ciygaiino momas-
masg B BOAY PHOKa naapala, Kak HA B 4eM He OnBalo. TOIBKO MOBEPXHOCTH
KHOKOCTH MOPIMUIACH OT TPACKH, [a H BCe JPOKAIO MENKOH JpOKBIO.

B xoHIe B3apHBAaHHUA IPENCTOANA YIEBATHDPEHHAS THMKECTh, HO OHH ee
Teneps He GOAINCH. _

Paxera ynpasiaiachk MOYTH aBTOMATHIECKH, M MM PeJKO NPHXONHIOCH Ie-
PeABHraTh CTPEIKH perylATOpOB W PYKOATKH mnpmbopoB. ToHKHme mpoBoja
HX WM KHOOKHK ObIM B BOjme WAU moOamsocTr. Ho, Korma OHH DETATIHCH BH-
TAUTh M3 BAHHE PYKY HJIH HOIY, TO OHH HM3HEMOIaJH OT yCHJIHHA, TaK Kak
qiIeHbl ORIH KaK OR HAIATH CBHHIOM.

Yepes 4—5 MEHYT OT Havala OyTeIEeCTBHA HACTyNHIa BHE3ANHO MOTHIb-
Hag THIOHHA, MO0 B3phiBaHme Opexparmwiock. [locie oraymurensHOro BOA,
mymMa H TPACEHHSA, KOTOPHE MeIald HM CKazaTh XOTh OJHO CIIOBO OOBIKHO-
BEHHEIM IIyTE€M, 5Ta THITHHA WX TAK!KE MOPAa3Wia, KaK YYAOBHIIHHII IIyM IpH
oropiTiu ¢ 3emun. B ymax mymeno, oHm omenenesan, Kak GyATO MOrpys3HIHCH
B KaKOH-TO HOBHI Mup. JIMma HaTHINCH KPOBBIO, HO 2TO OBIO HE ONACHO, TaK
Kak ¥ B Bofie OBIIO mO9TH TO sxe. PaspriBa KPOBEHOCHHIX COCYI0B IPOH30HTH
He MOrio. Bma mums BHeGONBIMON KOHTPACT B HANPAKEHHH KpPOBH.

Yro sxe genars. OHI BCe CHENH, He TIEBEIACH, B BOJie, KaK 3agyMIeHHEIE.
Ho Bopa, motepsaB TAKecTh, cTalla HeMeIJIEHHO BEIIOJN3aTh U3 BAHHE W OPHHH-
MaTh NPHIYAIHBEE (POPME. ITO 3acTaBHIO HX O04HYThCA. OHW BCKOUHIH Ha
HOTH H IIOJIeTeNIH B PaKeTe. ¥ JapH TOJOBOH H APYTHEMH JacTAMH Tella O IO-
TOJIOK H CTEHKH PaKeTH emje Golee BacTaBWIH X mpuiiTm B ce6sa. Mx mepsre
JBHKEHHA B BaHHe pas0pocall BOAY B pasHEIE CTOPOHEI, H OHA Temephb JeTrala
B RaMepe B BHE GOJTbmUX ¥ Jerkux mapos. [Toxose 610 Ha TOJET MEUIBHEIX
nyseipeii. Ho »To 6wim naoTHRE IMApH, MAacCHBHEE, THTAHTCKEE Kamid.
Ilapsr, BOpoYeM, CKOPO MOKOHYMIH CBOe crpaHcrBopamme. OHE TPHINIIN K
CTEeHKAaM W JPYTHEM OpenMeTaM H 0GBOJOKRIN HX. TBeppsle ke BeImH, HHOTIA
MOKpBIE HJIH IIOEPI)ITHE TOJCTHIM MACCHBHEIM CJOEM BOIBI, KaK CTEeKJIaMH,
IIHHPAMHE B3ak W BOepel BMecTe ¢ INyTHOHKAaMH. DBemu 3TH DOHEMHOTY

237



YHHMa/JHCh, HO JIOOH XeldalH NBHEeHHA H ooTOMY IIHBIPAJTNW B3aJ M BOepen,
Kak Oay:kpalomue TeHH.

ITyremecTBeHHHKE HHYETO Temeph HE YYBCTBOBAJM, KPOMe V/IHMBJICHIS,
TaK KaK ABJeHHMA IOpasuaH HX (ojdee, 4eM HX ONHCAaHMe (IPOYHTAHHOE HMHA
JI0 Toxera).

Ilym B ymax yroMOHHJCH, paKeTa Kak OyATO CTOANIA, HO OHH 3HAJIH, 4TO
OHa MIHTCA Temepb BOKPYT 3eM/IN, KaK ee HOBasd JyHa, CO CKopocThio 6—7 Beper
B ceryHny. Ona BHe aTMocdepsl, 832 3—4 THCAYH BEPT OT IOBEPXHOCTH SeMJIH.
OcraHoBuTBhCA caMa coGOil He MOMKeT; OHa — COYTHHE 3eMIIH.

Horma Hamu repon BIOJHE OMOMHHMIHCH, OHH HAYaJTH TPHUBOTUTEL CBOE XO0-
3AHCTBO B OPAJOK. Y0Opalam BOAY, IPHBABAIH COPBABIINECH CO CT€H BO Bpe-
MA yCHJIeEHOﬁ TAMEeCTH npenMeThl.

OHH HCIHITHBATH GIaKeHHR TOKOM U THOMHY. [[BUMKEHHEe UX Teld U Bemelt
HMeN0 TpW TIAaBHHX YCTOHUHBHX BHAa. lIpamomuneiimoe, BpamarennHoe M
coeqHHEHHE TOrO H H,perI‘O. BHJI& eme 4acTo nNpuMech HeIPaBHJIBHOT'O KOJe-
GaTeIBbHOTO BPANIEHHST, HO OHO CKOPO IEPeXOAHNI0 B OOBIKHOBEHHOE YCTOgH-
BOE BpameHHe BOKPYI cBoGomgHoit ocu. JIx Momuo GhTo HallTH He MeHee Tpex
BO BCAKOM Tele.

Bapomerp nogaamxca, pryrs 3aHAda Beo TpyORy. Ilycrorsl B Heil He GbLIO.
Besagne sech 0nIH Gecenabubl. Tssxecrr He 661510, O Macce MOYKHO GBLIO TOMB-
KO CYAHUTh IO YCHINI0, KOTOPOe HYKHO OBLIO MPHIOKUTE K BEMH, YTOOK CABU-
HYTHP ee C MecTa, npuaaTh CROpOGTB.

qu’lOBBK H BCSARMI npeaMeT MOT HaXOJHTHECA B IIOKOE B .]'110601\{ DOJOHEeHHH.
Jemxenne 6e3 mpenATCTEMI HEKOTJa He IpeKpamaioch. Bepx kasaicsa Tam,
rje Guima rodoBa, a HH3 Tam, rie HorH. [lostomy y Kasmgoro GBI CBOI Bepx,
CMOTPA IO €ro IOJOMEeHHIO.

3eMyia 3aHEMaJla IMOYTH IOJOBHHY Heba H HMMeJaa BUJ BOTHYTO momycdeps:,
B I[eHTPe KOTOPOiIl HAXOAMTCA paKeTa; HO OfHA YacTh 3eMJH OCBENEHA Kak
Mecsl| i IMeeT BUJ H30THYTOr0 THTaHTCKOT0 JIYHHOIO cepua, Apyrad TeMHas —
IleHeIpHOr0 IBeTa. JTO HANPSKEHHE 3EeMHOrO0 cBeTa BOBoe 60Jiee JYHHOrO.
A6comrorHan ke ero cuia, npm moanosemmnu, B 30 000 pas Gompme cBera
noauoit JIyrsi. CBerastii cepn pacTer ¥ 4epes HECKOJILKO MUHYT IPEBPAIIALTCA
B IOJHLIE Kpyr. BricTpo mpoxoaar Bce 3eMHBIe (asBl: OT KPACHOIO SPKOTO
Kpyra, BHYTpH TeMHOro, go Gaecramero moayHeba. 3eMJIA TOTTa XOPOMIO B/~
Ha: BCe €8 MATePUKH, MOPA, OKEAaBEl, OCTPOBa U jiae ropoja. TomsKo 9acTsh
ee 3aKpHITA CHEKHO-OeasMH o0NlaKaMH, a Kpas HeACHBI. 3eMJd KaK Kapra,
HO HeBHIAHHOH cTpaHHO# mpoeKmmM. Bce GopMBI KpaeB ee CILIIOMEHB! U He-
acubl. Takme KapTel He ymoTpedusiorca. BepTuraTbHOe IMOJNOKEHME SeMIIH,
KOHEYHO, HCYE3II0.

Teneps [nsa ofHOrO OHa Ka3allach BBepXY, JJA jApyroro — cOOKY, a s
TpeTeero BHH3Y, CMOTpPA OO HX IOJNOMeHuio. I'epom Hamu ITOKOHJIHCH BO
BCAKOM MECTE PAKETH M BO BCAKOM IIOJO/KEHHH, HE COMPHKACAACH C IpemMe-
TaMu, Kak peIOel B Bojie. Ilepememenue ux COBEpIIANOCh OPH MajeiimeM yci-
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JHH H HEe CTOHJIO HM HHEaKOI'O Tpyia. ROI‘J‘I& OHH BepPTealCh, TO HM Ka3ajocCh,
qTo BepTHTCH parera, COJIHI[E, 3Be3IH H BEM.T[H. HOI‘I(& IBHITaJHCh, 0CHM HE MOTI-
au pasybemmrhcsa, UTo ABHraerca paxera. Ilosromy opHOMY Kaszaloch, dTO
paKc¥a HEDOABH/KHA, IPYTOMY — 9YTO OHA ME[JEHHO BPAaIlaeTcd, TPeTbeMy —
4T0 OHa OHICTPO Bpamaercs, I€TBEPTOMY—YTO OHA W BePTHTCA, W yHaJjsaercHd,
HATOMY—4YTO OHA TOJNBKO yHAJAeTcsa U T. [., CMOTPHA IO HX COOCTBEHHOMY pas-
m000pa3HOMy [IBHMKEHHUIO.

Hpecna, cTynna, nyxoBuKH, MOAYIIKH, faxe HOTH OKa3alHCh COBEPINEHHO
aznumuuMa. He HYKHB TakKe CTOJH M pasHEe mopctaBkH. Ho Bce Bemm,
KOHEYHO, MPUXOJUIOCH MPUBA3LBATE HJIH OUPa)KJaTh CETKOH, 4T00H OHH HE
Opommiu mo Bceil Kamepe. lleiicTBUTeNnHO, Majselilmee ABH)KEHHE BO3yXa,
MaJledmuil TOJTOK, X BCe MPUXOJAT B ABUKEHME I pacloliaraerca Iie Iomajio.
Bes mpemocropomuocreit — cymOyp u GecmopaAjgok moJydaercA HeBooGpa-
BUMBIIT.

Ecan Ob me corpeBaromas Do0JAN30CTH 3eMIIfA, TO TEMIEPATYPY MOMKHO Obl
MeHATH mo kexannio: or 270° xomopma po 150 renna wo Ifenscuro. Ho 3emusa
CBOHM TEILIBIM JY9YeHCOYCKAHHEM MellaeT HOJYYeHHI0 B pakere KpailHHX cTe-
nemeit xomoma. He, mpumepmo, no 100° xomopa [remmepartypy! mosmHO mo-
BOJIUTE.

Ilns m3MeHEeHHs TeMIepaTyphl CAY/KHT MeHAIOMAACA CHAPY:RH 000JI09Ka
paKeTsl; TO OJecTAmas, TO Y€pHAS, TO TO M apyroe Bmecre. Ilepensumennem
COOTBETCTBYIOIAX PYKOATOK MOKHO 3aMOPO3UTH BCEX JOfmeii NN 3aKapHUTh
ux, Kak nopocar. IloHATHO, 9TO IPH TAKAX YCIOBHAX HeT HU Maleiimell HamoO-
HOCTH B Ofe/KAe W OOYBH. '

He nymno m kyxH#H, 1 ropHoB. Pa3HEe oTHeleHAA paKeTHl MOTYT HMETh
pPas3Hy0 Temmeparypy, cMorpa mo HajgoOHocTu. IIpHcoefuHeHme HeCROIBKHX
BepKajl MOMKeT [aTh TeMIepaTypy KysHe4YHOTo ropHa u 0Oojee TOro.

Pacmmpennaa pakera, B BUjie opamkepen, ocoOOEHHEIM 06pa3oM yCTpOeH-
Has, MOKET JaTh KUCJIOPOA M mumy JoaaM. [|elicTBATeIHHO, OHa JAacT IPHIOT
I caMbIX IJIOMOBHTHIX pacrTenmii. Bor Bam nmuma u kmuciopon. Ho sTo Tema
odueHs OOMMpHasdA, U TYT eil He MecTo.

Kaxpmoie 100 munyr paxera Bcrymaer B TeHs Jeman. Torpa ocoGeHHO Xo-
pomo BuAHO 3Beagnoe Hebo. Ho u 3emiua mpu sToM ApKO cBeTHT B 00pase rpo-
MagHOrC KpacHOro BeHOa, BHYTPH TeMHOIO. OH 3aHMMaeT OOYTH nonﬁeﬁa.
Connna, KOHEYHO, HE BHIHO. JTO €CTh COJNHEYHOE BaTMEHHe HJIH HOYb — Ha-
3oBeMTe, Kak xorute. TyT cyTku nponomkawTea okomxo 100 mumyt, a HOub 40.
Jlyna cosepmaer cBom ¢ass B o6sgHoe Bpemsa. OHa TONBKO BABOE CBeTiIee,
6marogapa OTCYTCTBHIO aTMOC(epHI.

3sesguoe He60, Connue, Mueunstii [IyThs, nnanerst — Bce 3T0 0GHYHO, TONB-
RO OYeHbL OTUETINBO, 663 Mepmanus, Ges «rydeil», BaBoe cBeTiIee, ropasfo MHO-
roumcjeHHee, pa3HONBeTHEE, 1a PacmoosKkeHo (Kak OyAro) Ha KPOXOTHOI, 4ep-
HOH, CTpOro cdepHdecKoil MOBEPXHOCTH.

Ty pait jaa acrporomos. x raxasnetit Bpar—armocdepa —He CymECTBYeT.
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Tyr 0651 omEE cpaenanu GecuwcCIeHHHE H BEIWKHE OTKPHITHA CO CBOMMH TH-
TAaHTCKUMH TeJeCKOmaMH, CIOEeKTPOCKONaMH H ¢oTorpaguieckuMu mpudo-
pamu.

IIpoBo;kaBmue HAMUX TEePOEB APY3bA, OCTABIIMECH Ha 3emie, HEUKAKHX
ONWCAHHBIX HMIIIOBWI, pasyMmMeercd, He HembiTaau. OHE BHIOENH TOJBKO, KaK
pakera uepe3 HECKOJHKO CEKYHH MCY€3Ta M3 IIas, OPEIBapPUTEILHO 3aBHIB
caMBIM Y’KacHBHIM 00pasoM,

Coycra MEUHYTY, [gBe, MOCHEINIAICA POBHEI rpomoBoit packar. GHagamna
OH YCHIHBAJCA, IIOTOM CTAJT DajaTh ¥ Hcyes. JTO paxera, JOCTUTHYB KOCMHUE-
CKOil CKOpocTH, pasgBhrajia Bo3gyx. COMKHYBIIMCH, OH YCHUIHI BO3LYIIHYIO
BOJIHY, KOTOpOiHl MOHamOOMIOCHE HEMAJO BPEeMEHH, 9TO0K HPOHTH PacCTOAHIe
A0 MCXOMHOrO IYHKTa PAKETH.

Yepes 2—3 MamyTH OHA CHOBA CTaja BHAHA B BUJE 3BE3MOYKH. JTO paKera
CTalla CBETHTHCA BCIEICTBME TPEeHHA 0 Bo3nyx. Ho m 3Beana cKopo mepecraia
OBITE 3aMETHOI.

IIyTHEKHE, JOCTHTHYB 3HAYMTENBHOTO0 YHOAJNEHHA OT S€MIH, AYyMAald, ITO
OHH HocATCA B abGCOMOTHON mycToTe, HO OHH OMHOATHCH: CIEmbl aTMOC(HepH
H TYT €me OKasajuch.

ITosromy paxera, HcmbITHBaA HeGOJBIIOE CONPOTHBIEHHE, OIMMCHIBAIA
CIOHPANL ¢ 09eHb MAJEIM IIaroM, KoTopag mpHOJE)Kala ee HempepeHBHO, XOTA
O 09eHb MeIIeHHO, K demie. OHHE chenalu Takoe MHOMKECTBO 0GOpOTOB Kpy-
roM 3eMJH, YTO Iarke MOTePAIHE UM cuer. Bee e Bo3Bpamenne Ha 3eMIo GBLI0
mensOesxH0. CHaZama CKOPOCTh JBHIKEHHA PaKCTH yBEJIWIUBAIACH M IEHTPO-
0e)XHaA CHJIa YPABHOBEIIMBAJA TATOTEHHE 3eMJH, HECMOTPA Ha YBeIWICHHE
aroro TArorenns. Ilorom ckopocTs Kocmma [eckoro] Kopa6us cTama yMeHsIIaTh-
cfA, BCJEACTBHE YCHIUBIIErOCA CONPOTHBIeHHA arMocdeps. Torma myTHOKH
CTalH NJIaHHPOBATH, HOJHAB HOC PAKETH KBEPXY C IOMOMBI0 PYJA, KOTOPHIH
paborall, Kak apponnaaEEHii. OHE Moriu Temepb He TOABKO YMEPHTH NajeHue,
HO Jla)Ke IPeBPATHTH ero B MOAHATHE, TOKA eme He ORJIA NOTepsHA CKOPOCTE.
Ho nomgHaTHe GBLI0 M3IAMHAM, MOTIIO KOHYATHCA NOTEPel ABUKEHNA B BHICOTE
u, ru6eNnpl0 paKeTH, nNpeBpaTHBIIeca B GeCKPHUIEI aspomnad. OHHE CHIGKa-
JuCh, HO MEeJJIeHHO, Bce Ooxee m Golee mpHOMMEKaAch K 3emie.

yranky aumes moamnu cyaply, 4ToOH IajeHHe IPHILIOCH HE HA CYINY,
a B MOpe.

JeiictBuTensHo, coyck GHII omacHee, weM Ha aspoliiaHe, Tak Kak He OHIO
KphUIEEB H TpeGoBadach GONBIAS CKOPOCTh, YTOOH ypPaBHOBECHTH TAMKECTH.

Cynp6a ycawsmamna mx Monp0y, W OHH IIOYTH TOPH3OHTAJHHO BJIETENR B
Mope.

Cropocts Onuta eme Bemnka {(200—300 M B cexyHay)), U OHE IPOILIBLIH
[HOPAROYHOE PACCTOAHNE, MPEXIe IeM OCTAHOBHTHCA U OBITH B3ATHIME Ha GopT
OPOXOAMBIMUM HEJATEKO TapOXOgOM.

Tonbko TOYHEIE pacdeTsl CMOTYT AaTh OTBETH HAa BOOPOCH, KAacalOMUECcsHd
KocmuuecKoro Kopabmua. Pacuers sxe yraKyT 1 Ha TpeGoBaHHA, KOTODHIM HOIHK=
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Hbl YIOBJETBOPATHE B3pPbhIBYATHIC BCUICCTBA, GBOfICTBa Mar2pHaloB U mexXaHHu3-
MBI, NPHUTOJHBIE IJId IOJiera M HH3IH B 9[1)11138.

JTUX pacYeToB y MEHA MHOr0, HO A He BCe eme MOTY oIoJeTh. Lem He
Menee, yKeJaTelbHO NOJHOe H3aHUe 3TUX TPYAOB co BceMu GopmyaaMu u Ta6-
guumamMd. TonsKo Torma Mbl 9TO-HHOYABL CeIaeM.

Tarxe y MeHA HAROIMJICA H MATePHas, YKas3bBAKOIIUIT IyTH IIPaKTHICCKO-
ro DoCTH;KeHHH ycIexa. 3"1‘0 OyTh OIILITOL U H3LICKAHMIT nmog BAMAHHEM Teope-
THYECIKUX BBIBOJIOB.

Moe ycuoBue ¢ m3gaTelnCTBaMi — mMeYaTaTh PYKOmHCH moHemuory. Hma-
e Y Melld He XBAaTHT CHJ. B caMOM JieJie, KaXJgad HanedaTaHHAad 4YacTh macT
fonpocTh O7A BHUMATEABLHOro mpocmorpa mociaepylomeii. Ilomesno uspanme
e H3JaHHOT0, HO MaJjJg0 H3BECTHOI0 HJIN HEJOCTYIHOIO.

Jymaio coirpars posis 3ameBatsl. Maremarnku, Oosiee 3Hawmpme um Gogee
CHJIBHBIE, MTOKOHYAT, MOMeT ORITh, pemleHHe ITOCTABJEHHBIX MHOK 3anad.
3HAKMHe M ONLITHEE TeXHUKA TOMOTYT HM OCYI{ECTBHTEL H CaMBIil KOCMHYECKHUIT
Kopabap. [18]

16 K. 3. Ilmonxosckm#



NCCJIENOBAHUE MUPOBBIX IIFOCTPAHCTB
PEAKTHBHBIMII ITPUBOPAMU

(nepenspanme paGor 1903 m 1911 rr. ¢ HeKOTOpPHIMI MBMEHEHHAMH
H [JONOTHEHH IMH)

NPEJHUCJIOBHE

CrpemyeHHe K KOCMAYECKHM MyTEINECTBHAM 3aJI0MKEHO BO MHE MB3BECTHBIM
¢anrazepom L. Beprom. Ou npobyaun paGory mo3ra B 3TOM HalpaBIeHHH.
Apmymep sxemanMA. 3a yKeJaHHAMA BOSHHKJIA JeATedbHOCTH yma. Homedno,
OHA HU K 4eMy OB He IOBeJa, eclH O He BCTPETHJA IOMOUIL CO CTODUHEI
HAYKH.

Kpowme Toro, MHe mpencraBisercs, BEPOATHO JOMKHO, 9TO OCHOBHBIE HJEH
u n1000Bb K BEYHOMY CTPEMIEHHIO Ty[a — K COJHIYy, K OCBOGOMIEGHHIO OT
Iemeil TATOTEHUA, BO MHE 3aJI0KEHB UyTh He ¢ poykpenus. Jlo xpaiineil mepe,
A OTJINYHO MOMHIO, 9TO Moeit JroOuMmoil MedYTOil B caMOM pPaHHEM JeTCTBe, ele
0 KHHT, OBIJIO CMYTHOE CO3HaHHE O cpeje 0e3 TAKECTH, IJie JBMKEHHs BO
BCEe CTODOHEL COBEpPIIEHHO ¢BOGOMHLI W 0e3rpaHWYHEl M IJi¢ Ka)KIOMY Jyullle,
yem nrune B Bozayxe. OTHKyna ABHIAUCH TAaKHe JKeJaHHA — 5 A0 CHX IOp He
Mory moHAThb. V] ¢cKa30K TakWX HeT, a 4 CMYTHO BEPUI, H YYBCTBOBAJ, H KeJjall
HMEHHO TaKoH cpensl Ges myT TAIOTEHHA.

Mosxer GBiTH, OCTATKH aTPO(QHPOBAHHOIO MEXAHH3MA, BHOOXIIHXCH CTPEM-
JIeHHIT, KOI/la HAIIH NPEIKH JKUJIHM eme B BOJE H TAMEeCTh e10 ObJIa ypaBHOBE-
ImeHa, —NPUYHHA TAKMX CHOB W JKeJaHUIi.

Eme ¢ 0HHX Jer g Hamea OyTh K KOCMHYECKHM IOJETAM. ITO — IEHTPO-
GesxHasA cuia ¥ GeicTpoe gBmikeHme (cM. mou «'pessr o 3ente u HeGer, 1895 r.) [11,
IlepBas ypaBHOBEMHBAET TAMKCCTH W CBOJUT €€ K HyiIo. Bropoe — mopuuMaer
Texa K HebecaM M YHOCHT HX TéM [aJjblie, 9eM cKOpocTh Ooasme. Brrancaenns
MOIJIM YKa3aTh MHE H Te CKOPOCTH, KOTOpBIe HEOOXOMMMEL 1A OCBOOUHIIeHNIs
OT 3eMHOI TsHeCTH u mocTwkenun nianer. Ho kak ux moayauts? Bor Bompoc,
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KOTOPBI BCIO KH3HL MeHA MYYHI ¥ ToAbK0 ¢ 1896 r. 6T MHOIO Ompegeneno
HaMedeH, Kak Hambojee OCYMEeCTBUMELIL.

Jlonro HA pareTy A CMOTpeN, KaK BCe: ¢ TOYKH 3PEHHA yBeCeNeHMA U Ma-
JeHbKUX mpumenenuit. OHa fajke HMKOrZAa MeHA HE HHTEPECOBaJa B KadecTBe
HIDYOIKH. Mem,r(y TéM HaK MHOIue, ¢ He3aDaMATHHX Bpemen, CMOTpeJdH Ha
pPaKeTy, Kak Ha OQUH H3 cmocoGoB Bo3jpyxoniaBanus. [loKONaBOINChE B HCTO-
puH, MBI HalileM MHO:KecTBO u3o0perareneii Takoro poga. Taxossr HuGaiapuig
un Qemopos. MHOrA OHI TOMABKO CTapPUBHLIE PHCYHRMW HAf0T MOHATHE O Reja-
HHU IIPAMEHNUTE PaKery K BO3OyXONJaBaHHIO.

B 1896 r. s Brmucan kamury A. I1. Menoposa: «HoBwil npurIun Bo3ayxo-
nnasauua» (C.-Ilerep6ypr, [18]96 r., o6nem: mommewarmoro jucra) (2], Mue
TOKasallach OHA HeACHOH (Tak Kak pacyeroB HHKakmx He naHo) [31. A B rakux
CIydadaXx s NPUHUMAICh 3a BHYHCIEHHA CAMOCTOATENIBLHO — ¢ asoB. DBor
HA9a/I0 MOUX TEOPETHYECKHWX HSHICKAHHII 0 BOBMOKHOCTH NPHMEHEHHs peak-
THBHBIX TPHGOPOB K KOCMHYECKHM NyTemecTBHAM. HMKTo He ymoMmHAX 10
Mena o kHEKKe PenopoBa. OHa MHe HITYEro He Jjajia, HO BCe jKe OHA TOJKHYIa
MéHA K cephe3HbIM paboram, Kak ynasmiee aA0J0K0 K OTEPHTHIO HryloTonom
TATOTEHHUA.

OueHp BO3MOKHO, 9TO HMEETCA W eIe MHOro (0jiee CEephesHHEIX paboT o
pakere, MHe HEH3BECTHHIX, H3TaHHHLIX OYeHb AaBHO. B 3ToM ke rogy, moc.e
MHOTHX BLIYHCJEHHMII, A Hamucaa moBecTh «BHe 3emun», KoTopas motoM Gniia
moMmemnieHa B skypHale «llpupoma u Jliogu» u mame mapgana ocoboil KHHroi
([19120 rop).

Crapuiil THCTOK ¢ OKOHYATENBHEIMH (OPMYyJlaMi, cAYyIaiiHo coxparmnmm]-
¢, nomeden garoio 25 asr[ycra] 1898 r. Ho ms mpegmigymero o9eBHIHO, UTO
TeopHeil PaKeTH a BaHHMAJCA paHee aToro Bpemenm, mmenuo ¢ 1896 r.

Hurorpa s He mpereHaoBaJ Ha mMoJHOe pemexue Bompoca. CHauama Hens-
0emHO MAYT: MBICIEL, GaHTa3usA, CKa3Ka. 3a HUMH OIeCTBYeT HAYWHHIH pacder.
1 vike B KOHIE KOHIIOB HCIIOJHEHHE Beh4aeT Mbicab. Mon paGors 0 KocMmue-
CRUX NYTEIIeCTBUAX OTHOCATCA K cpejHeil dase TBopuectBa. Boxee, gem wro-
HAOYAL, A HOHUMAI 0e3IHY, Pas[elsIomyio Uiel0 OT ee OCYINECTBIEHNA, TAK
KaK B TeYeHHUE MOEH KU3HH A He TONBKO MBICIHI 1 BHITHCIIA, HO U HCTIONI-
HAJ, padoTaA TaKme DPYKaMH.

O.D.HaRO HeIb3d He OBITH ujee: HCIONHEHWIO NPeIIeCTBYeT MBICIE, TOTHOMY
pacuery — (aHTa3HA.

Bor uro mucan s M. Quuumoomory, pepnaxropy «Hayumoro oGospemus»,
mepeq TeM, KaK MOChIaTh emy cBow Terpanb (uzmama B 1903 r.): «f paspaGo-
Taja HeROTOpBIe CTOPOHBI BOIIpoca O IMOJHATHH B HpOCTpaHCTBO C IMOMOIOBIO pe-
aKTHBHOrO NpuGopa, moaoduoro paxere. MaremaTuueckie BLIBOJEI, OCHOBAHHBIE
Ha Hay4YHBIX JaHHbIX M MHOI'O pa3 NpOBEpPEHHbIe, YKA3HBAIT HA BO3MOKHOCTD
C IIOMOMIBI0 TAKUX TPUOOPOB MOJHUMATHCA B HEOECHOE TNIPOCTPAHCTBO M, MOMKeT
65ITb, OCHOBEIBATH MOCEJNEHHA 3a mpemenamu semuoi armocgepst. Ilpoiigyr,
BEDOATHO, COTHH JIeT, Hpejie 4YeM BLICKABAHHBEIE MHOIO MLICIH HaHmyT
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npUMEeHeHWe W JIOMH BOCIOJb3YIOTCA HMH, 9TOOB PAacCeIAThCH He TOABKO MO
auny 3eMiIm, HOo M N0 JUNy Beell BCEIeHHOIA.

IToutu Bea smeprua CoaHma mpomajgaer B HacTOAMEE BpeMaA 0(eCHONe3HO
s desnoBedecTBa, 0o 3emisa moaydaer B asa (2,23) mMuiaiuapna pas MeHb-
e, yem menmyckaer Couaxie.

Yro cTpanHOro B mjee BoCnoian3oBaTnca aroil sueprueii! Uro crpannoro B
MLICIIH OBIAfeTh M OKPYKAONEM 3eMHOH map GecupenelsABM IPOCTPAH-
CTBOM...».

Bee 3mHaloT, Kak HeBOOOPABMMO BeJHMKAa, Kak GesrpaHuvYna BeeJeHHasd.
Bce 3gaioT, 9T0 H BCA COJHEUHAs CHCTEMAa ¢ COTHAMY CBOUX IJIAHET eCTh TOYKa
B Maeunom Ilytu. M camsrit Maegnsrtii IlyTs ecTs TOUKa IO OTHOMIEHHIO K dHP-
HOMY ocrpoBy. llociegHuUil Ke ecTh TOUKA B MHDe.

ITpouuxHu JIOAM B CONHEYHYIO CHCTEMY, PACHOPsKaicA B HeH, Kak XO-
3giika B [JOMe: pacKpoKTcA JH Torja TalHy BceneHHO? Huckoanko! Haw
0CMOTP KaKOTO-HHOY/Ab KaMeImKa MM PAKOBMHEI HE PACKPOET elge TaiiHE OKea-
Ha... Eciam G gase 4YeI0BEYECTBO OBIANENO J(PYTHM CONHIEM, HCCIENOBAO
Bech Mueunsrii ITyTh, aTH MmIIHapAbl COJNHI{, 9TH COTHH MILLIMAPIOB ILIa-
HeT,—TO H TOTHA MBI cKazaxm Obl To 3xe. I Mmiimapast sTH—TrouKa, 1 OHR GBI
#ie pasobmaumiaun TaifH Heba.

Bea usBecTHas HaMm BeeleHHAA TOILKO HYJIL H BCEe HAIIM TOSHAHWUA, HACTOA-
afue u Oyaymue, HUYTO B CPABHEHHH € TEM, YTO MBI HEHKOTJA He 0yaeM 3HATH.

Ho rar masor geqoBek B coux 3abny:xmeHuax! IJasHo su ObLIO Bpewms,
KOrja IOJHATHE HA BO3AYX CYHTAJIOCH KONMYHCTBEHHBIM MOKYINEHHEM M Ka-
pasioch KasHbio, KOrJa PACCYKIeHNEe 0 BPAIEHAN 3 eMIH HAKABBBAIOCH COMKIKE-
uueMm. Heyxenun m Temepsr CYMIEHO JOAAM BIAfaTh B OMHOKH TAKOTO e
copra!

HameuaranHbie paHee MOH TPYABL AOCTATH AOBOJRHO Tpyauo. IostTomy a
TYT B CBOEM H3[aHHH COSIMHAIO MPONLILe PabOThl ¢ HEKOTOPHMHU O3 HeHIIIME
JOCTHKEHMAMH.

Ha mepBrie Mmou paGorel ofpameno BHUMaHHe HeMHOrHX (ocoGeHHO Gaaro-
napio 3a aro punmanue B. B. Promura u fI. U. ITepensmana). Muoro mer cuoy-
cra moaBuianch, Tpyas mpod. Tommappa, actplomomal OGepra, mmmlemepal
Tlomanma n obmepgoctynubie Tpyas Pomuna, [lepeasmana, Bame n gpyr|ux],
paboThl KOTOPHIX, K COMATEHHI0, MHE He M3BecTHH. OHH mpuiiiu, B o0meM,
K TeM ke BhIBofaM, Kak u s1. Torga, ecrecTBEHHO, M MHE OBLIIO OKasaHo 00JbINe
pnoBeplis u BHuMaHuA. B aToMm oTHomenuu oyeHs s 00a3aR TaK:ke Accompanun
HarypanuctoB u ee npencen[aremxo] A. II. Mopmecrosy.

Mue nsBecTHn obmemocTymuule crath Mogecrora, aeupora, Jlanmposa-
Cxo6iso, [IpaaumankoBa, Eropoea, Manyitnora, BaGaesa, I'mymro, Yuxen-
ckoro!4l, Amuesckoro, [llmypio, Pabymunckoro, Poxusix, Penuna, ConoBresa,
Illnpuuknoa ¥ MHOTUX APYrHX, YKasaTh Ha KOTOPHIX ceityac He mory. Heko-
TOpBIE CTATHH MOJIHCAHB TOJBKO AByMd OyKBaMH, a MHEe U cOBceM 06e3 mOf-
nucu. Muoro b0 AHCHYTOB W JEKUHIT, MOCBAIMEHHLIX KOCMHYECKOI parere,
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COJIEPKAHUE 3TOIl KHHTI'U

Jlas pemenus Halell 3aJa4Yd HaM HaJ0 O0JeTh ABa IJABHBEIX NPENATCTBHA:
APUTAKEHHE 3eMIu H comporuBieHue atmocheps. [lanee mamo B adupe, B
nmycrore, HaWTH CpecTBa AJd ALIXAHHA, MHTAHAA W COXPAaHEHNA IOCTATOY-
HOit Temmeparypel. Hamo HailTH Tam ke cpefcTBa M HCTOUHMK DHEPTHU JUIA
mepeMeIieHnsA II0 BCeMY IPOCTPAHCTBY coaHeuHoil cmeremsl. HeoOxomumo
PasBUTHE MHAYCTPHH, NOAJep:KHBalomell HecOXxonuMmMuiil KomdopT GecducJeH-
HEIX OYAYIDHX NOKOJIEHWi, 3acelAlImUX CcoJHeuHylw cucremy. Haxomern,
HaJ0 yKasaTh NPAKTHYECKHE IYyTH QIS ofoJeHHsA 1-ro mara, T. €. mocememus
BHe armocdepn mo GiamdocTH 3emum, B Ka4eCTBE €€ MAaJeHLKOrO CIYTHUKA.

HEBECHBIN KOPABJIb JOJKEH BLIThH ITO/IOBEH PAKETE

OcHOBa EEHCTBHA KaykAOTO SKHMOAMKAa M Kopabia ofHa M Ta »Ke: OHII OT-
TAJIKHBAIOT KaKkylo-THO0 Maccy B OJHY CTOPONY, a caMM (0T BTOro) JBHUIAIOTCH
B ITPOTUBONONO;HYI0. [lapoxon orrankuBaer BOAy, AUpHKabIs W aspomiai —
BOBJ[YX, JeJIOBEK U JIOMAaIL—3eMHO#l map, peakTHBHEIN npubop, mamp [unepl,
parera, CerHepPOBO KOJIecO — HEe TOJBKO BO3JYX, HO H Te BeImecTsa, ROTOpre
daKJHNYEeHB B HHX CaMHX: HOpOX, BOY. Ecnu 6])[ pareTa HaxXOnMJIachk B IMyCTO-
Te HIH B 3¢Hpe, TO BCe ke OHA NpuoOpesa OB ABH:KeHHE, TAK KaK y Heil ecTb
3amac JJIA OTTAJRUBAHHUA: IMOPOX IUIH APYyTHE BEPHIBUATHIE BEI[ECTBA, COJEPKa-
mye OJHOBpeMEeHHO u maccy u sHepruio. OUeBHIHO, AJMA OBHKeHHMA mpubopa
B NYCTOTE OH JO/KEeH OBITh NMOJO0eH pakKere, T. €. CONEPIKATL HE TOJBKO
9Hepruio, HO U OMOPHYI0 Maccy B camoMm cebe.

s nyreinecTBuii BHe armMocdepil N BCAKOH Apyroil maTepHalIbHOH
cpensl Ha Boicore 300 KM, a TakKe eme Hajdblle MEKAY IUIAHETAaMH W COJH-
HaMM,— HY/KeH CleluaJbHbl npm6op, KOTOPHIE MBI TOJBKO A KPATKOCTH
OymeM HasHBaTh pPakemoii.

3aMeTHM, 4TO ME:K3BE3[HHIH dQHUp ecTb TaKasd e MaTepHalbHAdA Cpefa,
HaK M BO3LYyX, HO 10 TaKOﬁ CTENeHH paspemem{aﬂ, 9T0 HA B KaKOM CJayvJae
Fe MOKeT CHy:kuTh omopoii. TolsKo yCIOBHO OHA He NMPHYHCIAETCA K Mare-
pun. axe HeOecHbie KaMHM (OOJNMIBI, aspOJIUTHI, NMAJAIIIUNE 3BEAJbI), B He-
CKONBKO IpaMMOB BECOM, MOTYT B HeHl ABUTATBCA C yiKacawlmeil CKOPOCTHIO
(mo 50 m Gosee BepcT B CeK.), He BCTpedasd 3aMETHOTO conpoTuBiIerud. OpHBM
cinoBoM, d(HP, B OTHOMEHHH CONPOTHBIEHNA ABUKEHHIO TeJ, MOKET CHH-
TATLCA 3a MYCTOTY. Tarke W ero MOTOKH, B BHJE JIYYHCTOH M BJIEKTPHICCKOi
SHEPrHH, OKA3hIBAIOT JHIIL YPE3BEIYANHO Majloe JaBjieHHe Ha Texa. Tak 4To
MBI IIOKA W HMH OpeHebpeeM.

Bspmnamie HE TOJBKO MOMKET CIYMRHTh IJd OOMHATHA ¢ IIJIAHETHI, HO N
OJIs1 CIIyCKka Ha Hee; Heé TOJBKO a4 IOIy4YeHHA CHOPOCTII, HO W [IJA moTepn
ee. Crapag B COCTOSHNH YAAMATHCH OT SeMIH, OJY:;KJATh MEKIY MJIAHCTAMI,
MEKy 3BesJlaMM, I0CemaTh NJIaHeThl, HX CIYTHHKM, KOJIbIA U [pyrie HebecHble

245



Tenxa, BO3BPAMATHCA HA Semidi0. Jlume GB OHJIO JOBOIBHO DHEPreTHIECKOro
B3pPHIBYATOr0 Marepuaia. Bmpouem, MBI YBHIUM, 9TO €CTH BO3MOKHOCTH CIIY-
CKaThcA HA MJIAHETH, HMelomue aTMmocdephsl, 6e3 BCAKHX 3aTpaT B3PEIBYATOrO
‘M&Tepﬂﬂ.ﬂa.

PABOTA TAIOTEHHA NIIPH YJAJEHHH OT IIJIAHETBI

QueHp NPOCTHM HMHTErPHPOBAHMEM MOKEM IOJYYHTH Cllef[yIouiee BLIpaje-
mue ang paborsr I, HeoGxoammoil AnA ymakeHWs egUMHMIEL Macch (8! ot mo-
BEPXHOCTH IJAHETH pajuyca r, Ha BeICOTY h.

g1 ry
T=4% n(t—7)
3mech g, 03HAWAeT YCKOPEHHe TAKECTH Ha NOBEPXHOCTH [JaHHON mia-
HEeTHl, & § — YCKOpEHHEe 3eMHOIl TAKECTH H4 MOBEPXHOCTH SEMJIH.
ITomosxum B dTO# QopMyne h paBHEIM GecKOHEIHOCTH. TOrga OmpexeauM
HanGonsmylo paGoTy NpH yAaJeHHH eJUHHIE MacChi ¢ MOBEPXHOCTH IJIAHETH
B 0ECKOHEYHOCTH H IOJYYHM:

g
le?l'rl.

3amemn, uTo é:; €CTh TAMKEeCTh Ha IMOBEPXHOCTH IIJIAHETEl II0 OTHOIMEeHHID

K TaKecTH 3eMiH, BUAuM, 4ro pabora, morpedHas [iA VAAJeHAA efIHUI
Macchl OT MOBEPXHOCTH IJAHETH HAa OECKOHEYHO GOJBINOE PACCTOAHHE, PABHA
paloTe mOOHATHA BTOH K€ MAcChl OT MOBEPXHOCTH HA OJIMH PAJUyC IJIaHe-
THl,— €CJH JONYCTHUTH, 9TO CHJA TAMKECTH Ha Hell He yMEHBINAETCA ¢ yiaaje-
HIleM OT HOBEPXHOCTH.

Taxum o6pasoM, XOTA NIPOCTPAHCTBO, KyAa IPOHMKAET CHIA TATOTCHHA
m000it mraHeTs!, 6e3rpaHHTHO, OJHAKO CHJA 9TA TPEJCTABIAET KaK OHl CTEHY
nin chepy HHITOKHOTO CONPOTHBIEHHA, 06JeKammylo KpPyroM IJIaHETy Ha
BeJIMINHY ee paguyca. OporeiiTe aTy cTeHy, TPOMNOHTE 3TY HEYJIOBHMYIO paB-
HOILIOTHYI0 00JOUKY — H TATOTEHHE NMOGEKIeHO HAa BCeM ero 0ecKOHeYHOM
OPOTAMEHHH. .

N3 mocaepmeit gopmyas BumHO, 9TO0 mpeaeidbHas paGora T, mpomopumo-
HallpHa CHJEe THAMECTH Y IOOBEPXHOCTH IIJIAaHETHL H BeJIHYHHE ee paguyca.

JlA paBHOITOTHEIX IJIaHET, T. €. ANA NJaHeT OfHOH MIOTHOCTH, HANPH-
Mep, c 3emHoll (5,5), cHIA TAMECTH Yy DOBEPXHOCTH, KaK M3BECTHO, MPOIOP-
UHOHalbHA PaJiHyCcy NJaHETH M BHpa)kaeTca OTHoINeHmeM pagwyca (ry) mia-
Hetsl K panmycy 3emam (R).

.l"2
CarenoBareqasHo, % — %. u T,= % oy = .E}-
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3Ha4uT, IpejeasHasa pabora T’ upeaBEYaiiHo GHICTPO YMEHBIIAETCS C YMEHB-
ineAueM pagmyca (ry) DJaHeTLH, HMEHHO — KaK ee MOBEPXHOCTH.

Tax, ecou ara pabora miast 3emmoro mapa (r; = R) pasma R, uxun 6 366 000
ruaorpammomerpam (%1, to mua nmamers: ¢ guamerpom, B 10 pas -MensmumM, oHA
.pasra 63 660 wumorpammomerpan.

Ho u gna 3emun, ¢ HEKOTOPOH TOYKM 3peHHA, OHA He OYeHH Beauka. B ca-
MOM fedle, ecJH CUUTaTh TemirompouspoguredsHocts Hepru B 10 000 ramopmii,
9TO OBOJBHO BEDPHO, TO DHEPTHA HTOTO FOPEHHA BHPA3HTCA MeXaHHIECKOI
paboroit B 4 240 000 mummorpammomerpoB Ha 1 kmiorpamv rprodero Mma-
Tepuaa |71,

Buixonut, 9TO AJA mpeeabHOro YAAJEHHS eSMHHIE MAacCCH OT HOBEPXHO-
¢T Hameit nmaHeTe Tpedyerca pabora, KOTOpas CONEP!KUTCA HOTEHIHAILHO
B DOJYyTOpaX MAacCOBLIX eMHHHIAX HeTH,

Tak, B MpUMEHEHHH K 4eN0BEKYy, Becamemy 70 Kr, MOJYIHM KOJMIECTBO
medra B 105 wr.

Henocraer TONLKO yMEHbA BOCIONR30BATHCSA HTOH MOrydeil dHepruei
XHMHYECKOr0 CPOJICTBA.

CranoBuTCA Bce-Takm 00jiee MOHATHLIM, MOYeMY YBOCHMHDPEHHOE KOJnde-
CTBO B3PHIBYATOr0 MarepHala, CPaBHUTENHLHO € BECOM CHapsaa, MOKET II0-
MOYb IIOCJIETHEMY BIOJHE O0JeTh CHJIY 3€MHOr0 TATOTEHHA.

ITo Jlamrmew, KBagpaTHBI MeTp, OCBEMIEHHH HCPMAJBHHIMH JIy9aMH
Conmna, maer B mMunyry 30 ramopmit, mam 12 720 RmIorpaMMoMeTpOB.

Urobsl monyuuts Bclo pabory, moTpebHYI0 ajia mobeasl OJHOro KHJIo-
[rpammal Hapg TasecTn0 3emim, HYMKHO IHOJB30BATHCA KBaJApaTHRIM METDOM,
OCBEHmeHHHIM JydaMH B TeueHme D01 MHHYTH, MAH 8-MH ¢ JIMIIKOM 9YacoB.

Bce 310 ogens meMHOro; HO TP CPABHEHHH YEJI0BEYECKON CHIBI ¢ CHIIOHI
COPUTAKEOHAA, NOCHEeNHAA HAM IOKa}KeTCA OIPOMHOI.

Tak, AOIyCTHM, YTO YENOBEK KAyl CEKYHAY IOALMAeTCa IO Ipe-
KpacHO ycTpoenHoii Jectaune Ha Beicoty 20 cm (oxoao 4 !/, BepmkoB). Toraa
mpeaelsHas pabora Oymer uM coBepmieHa TOJRKO B Teuenue 500 mueil TAKKOro
Tpy/a, €cIu Ha ekefHeBHEIH orTasx mojpapum 6 wacos. Ilpu ymorpebaemuu
I MOFHATHA JOMAafuHONH cuisl cokparum pabory B 5 paa. Ipm 10 momamu-
HBIX cmiax moHajoburTca Toasko 10 nHeil, a npu RenpepriBHON pabore — OKO-
JI0 HeJeNH.

ITpn Toit paGore, KoTopylo moriomaer Jderamuit aspouaau (70 cma), mo-
BOJIBHO OJTHOTO JIHA.

Jlia GonpmHHECTBA ACTEPOHIOB H [JIA MapCOBHIX JYH aTa paboTa IONHOTO
ONOJNEHHA THAMECTH MOpasuTelsHo Mama. Taxr, ayasl Mapca me mmeior B gua-
merpe Goapme 10 kM. Ecau npuHATS A8 HHX 3eMHYI0 IJIOTHOCTH S /5, TO pa-
Gora T, cocraBur He Godee 16 KUIOrpaMMOMETPOB, T. €. COOTBETCTBYET IOMHA-
THI0 Ha Oepesy B 7 1/, casxen [®] vuicotrl. Ecrm 6s1 Ha Hameit JIyne, na Mapce
OKa3aluch pasyMHBIE CYIECTBa, TO moGeqa HaJg TAMKECTHIO Niad HUX Obina Obl
ropasio 7erde, 9em A KUTENed 3emiu.
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Tar, pgaa Jlyusr 7, B 22 paza mensmie, em pasa 3eman. Ha kpynssx mira-
HeTOMJAaX U CNYTHHKAX mJyaHer mobeja HAj TAMECTbI0 ObliIa GBI mMyCTAKAMH C
IOMOmbI0 ONMMCAHHEIX MHOK peaxtHBHBIX mpubopos. Hanp[umepl, ma Becre
T; B 1000 pa3 mensnie, uem Ha 3emie, DOTOMY 9YTO momepeTHHK BeCTs paBeH -
375 Bepcram. Ilomepewrnmk Meruccet orxomo 100 seper, a 7'y B 15 000 pas
MEHBIIE.

Ho aro rpomanneiimme actepomisl; GoasmiHcTBO B 5—10 pas mensme.
Hdna sux 7, B MHJIJIHOHE pa’ MeHpIIE, 9eM I SeMIlH.

Nz mpeppigymux dopMmysa HaiigeM OJIA BCAKOH IJIaHETH:

h
T h
Tl'_h+r1—' h

Msr 3gecs Bripazuau pabory mopuaTia T Ha BHCOTY A OT MOBEPXHOCTH ILIA-
HeTHl pajuyca ry MO OTHOIIEHWI0 K mOoJHON HambGompmei pabore T;. Ilo sroit
dopMynae BHUHCIHM:

h 1 1 1 1 1
- =N = - - —_ O

ri 10 5 A 3 5 1 2 3 9 99 Gecromeuno
r_t+ ¢ 1t 4 4 1 2 3 9 9 .

Iy — 11 6 5 4 3 2 '3 & 10 100 :

HepBaH CTPOKa ImMOKashiBaeT Ha MOJHATHE B pajuycax IJaHETH, BTOpas —
Ha COOTBETCTBYIOMYI0 pabory, IpHHHMAA PabOTy IONHOrO ONOJEHHA TAKECTH
sa eguunny. Hanp [nmep], IaA yaajleHnd OT MOBEPXHOCTH NJaHEeThl Ha OIWH
ee pajMyc HY’KHO COBEPIIUTH NMOJOBHUHY IOJTHOUE paGoTHl, a [JA YOAJEHHUA B
fecKOHEYHOCTh — TONBKO BaBoe Goaee (1).

HEOBXOJHMBIE CROPOCTH

vTaR KaK MBI DaHBIIEe TACTO AABAJNH CKOPOCTH, MpHOOpETAaeMHEe PAKeTOl OT
JenCTBHA B3PHBYATHIX BEImECTB, TO MHTEPECHO 3HATh, KAKOBBI OHH [OMKHbI
OBITH, 9TOOBI OAONETH CONPOTHBIEHHE TATOTEHHA.

Mer onare me GyneM NpUBOAWTH M3BECTHHIX BHAHCIEHHH, ¢ MOMOIIBIO KO-
TOPBIX CKOPOCTH 3TH ONpENeNAnTCsH, U OTPAHHYHMCH TOIBKO BHIBOJAMH.

Tax, ckopocts V,, morpe6Has aia MOXHATHA PaKeThl Ha BRICOTY A H moay-
UeHHUA IOCJe 3TOT0 cKopocTm V, paBHa

A
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Ecau tyT monosuts, aro V = 0, 1. e. ecIu TeJI0 ABHKETC BBEPX 10 OCTa--
HOBKH CHJIOH TJF.[.'I'{{(E‘rlf.'.i'I‘lfIJ TO Haﬁﬂ,el\li

. 28’1?‘3_}&
n=) B

Horpa h GeckoHETHO BEJNKO, T. €. €CJAH MOAHATHE OeCHPeleNbHO H KOHeU--
Hasd CKOPOCTH HY/b, TO HEOOXOAMMAA MJIA TOr0 y IMOBEPXHOCTH IMIIAHETHl CKO-
POCTL BHIPABUTCA:

Vy= V281?'1-

ITo aroit popmyme Boramcaunm mias 3eman: V,= 11 170 m B 1 cexynmy [°1,.
WIH B 5 pas GecTpee HamGHCTpelmiero NymeIHOro AApa, IPH ero BLIIETE H3-
epIa.

Hua mameit JIynst V, = 2373 m [B cex.], T. e. 570 GIH3KO K CKOPOCTH Apa
I CKOPOCTH MOJIEKYJ Bomopopa. [las miamerst Arara, mMmeromeii 6 Beper B aua-—
MeTpe M MIOTHOCTH, He (Odbmylo mioTHOCTH 3emaud (5,0), V; medee 5,7 M B
1 CeKyHmy; TaKyI0 ke MOYTH CKOpocTh V, Haiiem m nas coyTHHKoB Mapca.
Ha »rumx rTtemax cosHeuHO#l CHCTEMHI [OCTATOYHO cJerka pasbeskarncs,
9TO0LI HaBCEr[da 0OCBOOOMUTHCH OT CHJIBL MX TATOTEHHWS M CACIATHCA CAMOCTOA—
TeJLHON IJIaHeTOli.

s mraser, paBHOILIOTHBIX ¢ 3eMIei, OXYYHM:

Vl.:'rl o

rme g 1 R otHOCcATCs K 3emHOMY mapy. V3 dopmyas BHgHO, 9TO MpefelbHAF
ckopocts Gpocannusa (V) B aToM ciaydae npomopmEOHaIbHA pagmycy (ry) nam-
HOIl IJaHETH.

Tak, ana HanGoapImero miIaneronga — BecTsl, momepeyHuK KoTOpOid Oam-
30k K 400 kM, Haiigem, ato V, = 324 m B cekyHny.

Jro 3HAYAT, 4TO JazKe Py:;KeiHas WyJsl OCTAaBIAeT HaBcerja Becty u jie-
Jaerca aspoamToM, Kpymamumca Bokpyr CouHiua.

Ilocnemmaa dopmyna yno6HA mns GHICTPOro cooGpaskeHus O CKOPOCTAX
OpocaHHA Ha pasHOU BEJIMYAHE PABHOILIOTHEX niamerax. Tawk, Merucca,
OJWH U3 KPYNHEIX acTePOHIOB, MMEeT jmamerp pasa B 4 meupme, uem Becra,
H CROPOCTHL MO3TOMY OyHeT BO CTOIALKO yKe pas MeHbIoe, T. €. okoao 80 M B
CeRyHay.

Beunoe kpyeHme BOKpyr miaHersl TpeGyer paGoTsl BABoe MeHbIIed u

ckopoctn B /2 = 1,41 . . . pa3 menpIneil, 9eM /1A y/aTeHHSA B GECKOHEUYHOCTD.
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BPEMA IIOJIETA

Mur He OymeM TYT MPUBOLUTH BECHMA CIOMKHEIX (OPMYyJ, OMpeeNHIuX
BpeMdA moJeTa cHapsAfga.  I'eM 6olee, 94TO 3TO BOIMPOC He HOBHIH H pEIMIEHHBII,
41 MBI 6y}1eM TOJABKO IIOBTOPATH H3BECTHOE,

BocnonbayemMca numb OgHUM BRIBOJIOM, YPE3BLIYANHO HPOCTHM H II0OJE3-
AIbIM, [OJA pemeHHd HpOCTBﬁ'J]IHX 3ajlad O BpPeMEeHH IBIKEHHA pPaKeTL,

Jlna BpemeHU { majieHAsA HeMOABHM/KHOTO CHAadala Teja Ha TLIAHETY (Hiau
«CoTHIIE), COCPENOTOYEHHYI B ONHY TOuWKy (NWpH Tol ke Macce), Haiimem:

P T2 _Z(VE_1 are sin L)
ry 2g1 r 1+ r2 .

Tyr r, o3HavaeT paccToAgHME, ¢ KOTOPOTo TeJN0 HAYWHAET LajieHHe; r €CTh
BeJIM9AHA JTOr0 HajgeHHA; Iy — pajuyCc IJIaHETHI, a £1 — YCKOpenHe TAAEe-
€T B 5TO BPEMA y €€ IOBePXHOCTH.

Ta sxe ¢dopMyra, KOHEYHO, BRIPA}KAeT W BpeMd HOJHATHA OT (ry — r) A0
¥y, KOTJA TEeXO0 TepAeT BCI CBOK CKOPOCTE.

Ecau momoskuth, 9T0 I = ry, T. €. €CIH OIpPeJelUTh BpPEMs MajeHHA 10
AGHTpPA COCPEIOTOUEHHOH IIaHeTH, TO MOAYyYUM H3 moclegHell (GOpMyTsI:

f= ",y o
_ 2 r 2g|'_.

ITpu o6BIKHOBERHEIX YCIOBHAX 8Ta GOpPMYyIa [aeT TaK:xe, IPHOIU3HTEILHO,
M BpeMs HmajeHHd 00 MOBePXHOCTH IIJIaHEeTH, MJIH BpeMA HOIHATHA PaKeTsl
'C BTOH IOBEPXHOCTH H0 OCTAHOBKH.

C npyroii CTOPOHK, BpeMA MOJHOr0 KPyroBoro oGpamenuda KaKoro-Hubyab
‘Tena, Haup [uMep)], cmapsama Boxpyr maameTs! (uanm ConHIa), paBHO:

to—=2q. 2/ 2
1 T ry g’

Ifle r; — pagUyc IJTAHeTH ¢ YCKODeHHeM g; y HOBepPXHOCTH, a I'y — pacCTOAHHE

‘TeJla OT €€ IEeHTpa.
Cpaprupaa obe dopMymns, HalineMm

tit=4)2=05,657.

Crano 6BITH, OTHOmMEHHE BpeMeHH o6pameHHda KAaKOTrOo-HHOYAL COYTHHMKA K
BPEMEHH ero NEeHTPAaJbHOro NajeHHdA HA IUIAHETY, COCPEJOTOYEHHYIO B OJHY
TOYKYy, paBHO 5,66.

Nrar, uro0bl moaXyynTh BpeMs TajeHHs KaKoro-HHOyQbh HeOeCHOro Tela
(manp [mmep], mameit paxers) Ha WenTp (MaH, NPUOIHBUTENbHO,— HA MOBEPX-
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HOCTB), BOKPYT KOTOpOro OHO 006palaeTcs, HafO BPeMs 3Be3jHOr0 obpamienns
9TOr0 Tejia M0 KPyTy pasielauTh Ha 5,66,

Tax yanmaeM, ato Jlyna magaer mo 3eman 4,8 cyrok, a 3emana go Conuma —
64/, cyrTor.

HaoGopor, pakera, GpomeHHas ¢ 3eMIH M OCTAHOBUBIIASICA HA PAaCCTOAHITH
Jlynnl, Jgerena B TeueHue 4,8 CyTOK, MJIH OKOJO O [AHEN.

Taxmxe parera, Gpomennas ¢ CoTHI[a B OCTAHOBHUBIIAACH, IO BIHAHHEM
Morydeil CHIIBI er0 TATOTEHHUA M HEOCTATOYHON CKOPOCTH PAKETH, Ha PaccTos-
HuH 3eMaH, ymotrpeGuaa GH Ha CBOH momeT OKoOMI0 64 CyTOR, MIH 2 MecAlla
C JIHIIKOM.

PABOTA COJIHEYHOI'0 TATOTEHHA

Oupegennm pabory Tarorenua CodHIA, KOrma paxeTa HaupaBigercs ¢
seMHOro mapa. HoHewno, BeirojHee Bcero, 9To0B CHapAA OblI HAOpABJIEH MO
rogosoMy aBmiennio 3emam BoKpyr Commua. TyrT Mo:%HO0 BOCHOAB30BaThCH
TaK;Ke W BpAINeHHEeM Halel IIaHeTH BOKDYT OCH.

PaGora pakern cnaraerca m3 mByx pabor. IlepBasa — opmniesme semuoi
TsmecTn. Js eMHMIB Macch, Hamp|mMep] TomHE, oOHA BHpaxaeTcs
6 366 000 ronmomeTpoB, mian cexyHmuoil ckopoctsio B 11 170 M. Ecau pakera
Oyger Gpomena Mo HANPABIEHWIO TOJOBOTO JABMKEHHA 3eMJIH, TO OHAa yAaJuT-
cs1 oT 3emau u caenaerca cnyTankoM Conuua, Kak u 3emasi, Oma tax:ke 6ymer
HMeTh CeKYHIHYI0 CKOPOCTH, MOJOKHM (cpenHion), B 29,5 wm, Ilaa roro,
qro0Bl Telleph OHA COBceM ymanmiach or Commua, Hago paboTy ee rofoBoro

LBIJKEHUA yBENIMIHTH B 2 pasa, WIn CROPOGTBBVE. T. e. IpubaBHUTh €l CKo-

pocts, pasayl0 29,5 (/2 — 1)= 12,21 kM [B cexynny]. [lomuas paGora Beipa-
/Kaercs oTHOCHTEAbHBIM dncaoM 11,172-4-12,212, a ckopocTh, moTpebHas s
monyyenua seeit paborsi, fyner J 11,172-412,21% = 16,55 &m [B cex.]. Tax rar
Y paKeThl BTOPOM OMOpH! HET, TO OHA CPa3y MOJKHA NPHOOPECTH 3Ty CKOPOCTS,
OTTHAJAKHBAACHE OT BBMJIH. Ecru BOCHOJB30BAThCA BpameHHeM JKBaTOpHANB-
HEIX TOYeK 3eMIH, TO 9Ta CKOPOCTh eme yMeHbmuTcA Ha 465 M [B cex.] u Gyner
cocraBaaTh 16 085 M [B cek.l, T. e. okomo 16 KM B cexymgy. Jroil CKOpoCcTH,
pasyMmeercs, Goiee 9eM JOCTATOYHO, 4TOGHI f0deTeTh A0 MO0 IJIaHETH COI-
seunoil cucreMul. G Hell MOKHO BeUHO OIYRIATH MY 3BeanaMu (COTHIAMH),
HUKOITIA He OCTAHABIHBAACH. TONBKO Heabsa OymeT BEUIETETH WJIH, BepHee,
ypanuteca mapcerga oT mHamero Miaegnoro Ilytu, Ecam 65 MH B3gyMaau
HAYMATh MOJEeT IPOTHB TOJNOBOTO JIBIMKEHHA 3eMIH, TO moTpefoBanack GH rpo-
MaiHadA CROPOCTB I ymacapimana paGOTa, ‘ITOGH 0JI0JIeTh COJTHEYHOE TAr'OTEeHHE,
JeiicTBuTeNBHO, IpH MepPBOH paboTe MH yxadaeMca OT 3eMJaH, HO He TepaeM
OIATH CBOEH ToMoBoM cKopoctH B 29,5 KM [B cek.]. IIpu orrankupanum ot 3em-
JH B TPOTHBOIOJOHOM HAIDPABIEHHH, d9To0H ymamutbesi oT CoJHIA, ME
O OJHHRBL HOTepﬂTB aTy CKOpOCTb " UpﬂOﬁpGCTH ele NpoTHB TOOOBOr0 OIBMKEHH A
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ckopoets B 41,7 kM [B cex.], 1. e. Bcero 71,2 KM B cexynay. Bea cropocts,

norpebHas mas Hamero jaena, oymer )/ 71,22-411,2% = 72,1. Jra ckopocts B
41/, pasa Goaswme, a pabora B 20 pas, KOJHYECTBO e B3PHIBYATLIX BEINECTB
HeBOOOpasuMo BeJduKo. MeHee HeBwroAHO Oyner mpu OpocaHHH CHapAzZa B
HOpMaJbHOM Hal’[paBﬂeHHH K rogoBoMy nOyTH 3BMJII‘I.

CONMPOTUBJIEHHE ATMOC®EPBI JIBHHEHNIO CHAPAIA

Iloka MBI mOKa}KeM TONBKO, 9TO CONPOTHBJIEHHE aTMocepnl ecth pabGora
HEeEHAYHUTeJBHAA IO OTHOMEHHK H paﬁoTe TATOTEeHHA. HOTOM aTH BOHPOCH
pasbepeM ocHoBaTenbHO. IlycTs cHapsy mMeeT oTBecHoe aBmxenue. Ecam ce-
RyHjHOe ycKopenue ero B 30 M, To o mpommxer 50 Bepct, T. e. IOYTH BCIO
atMocepy, B TeueHme 33 cexyra. Ilpuw »sToM mHambGoasmas cek|[yHmgHas|
cxopocth cocTaBuT 1 kKuimo[merpl. Ho Bems aTa CKOpocTh Ha BBICOTE, Ifie BO3-
OyXa Io4YTH HeT. MLI MOHeM H]JHHHTB CpegHIO CHOpOCTB He GoJiee HOJKHIO~
[Mmerpa B cexyuayl. [laBienue ma 4 KB. MeTpa CedYeHNMA DaKeTH He Oyer
OpeBHImIATh OPH TAROH CKOpoCTH, mo wuaBecTHHM ¢opmyaam, 100 Tomm.
Ho Tax Kak pareTa 04eHb JJIHHHA, HMEET XOPOmM Y0 (OPMYy H JBHKETCA OYeHDL
GEICTPO, TO BTO HaBJeHHe HA ITOCKOE CeYeHHe YMeHBINAeTcs, IO Kpaiimei
mepe, Bo 100 pas. 3naunr, ono Gymer He Goxee 1 Torur. Hama Gorsman pakera
Becur He menee 10 rouu. [{aprenue na mee Oymer me memee 40 Tomn, Tarum 06-
pasoM, oHO cocraBHT uncao B 40 pas Goabme Toro, KOTOpoe BHIPAKAET CpPeR-
Hee comporusieHue armocepr. Ilommana paGora cmapsama uam paGoTa TATO-
TeHHA, KOHEYHO, OyfeT B THICAYH pa3 Goxabme pabOTEH CONPOTHBICHHA aT-
mocdeps, OTcIOfa TaKie BUIHO, 9TO BO3AYX AOJUKEH NMETh He3aMeTHOe BJMA-~
HHEe Ha CI{OPOCTB JBHHEeHHA pPaxeTsl.

AMEIOIMAACA SHEPTHA

ITpuBogum TtyT TaGmumy 1.

Msr Bupenm, 4ro paGoTa TAroTeHMs 3eMiaH, Ha Kuio[rpamm] macch, co-
craBager 6,37-10°® kmmorpaMMoMeTpoB, HMIU CEKYHAHYI0 CKoOpocTh B 11 Ka.
C aroii paboroil Mbl u GymeM CpaBHHBATH 3HEPIHIO, KOTOPOIl MOMKET Pacnops-
aTecAd dYeloBeK. Bepxmaa wacts Tabu. 1 oTHOCHTCA K TOMY CIydamo,
Korja MBl JeTHM B NYyCTOTe H moTpebiaseM cOGCTBEHHHII, 3amacHOll KHCIOpPOS.
B srom ciyuae sHeprma B3pHBUATHIX BEIIECTB, MO KpaifHell Mepe, B 4 pasa
MeHBbIIEe, YeM HY:KHO JJA 0CBOOOKIEHHA WX OT NIyT TATOTEHHsA, Ipeliojarasn
DOJHYI0 yTHIH3anuio Topernsa. CooTBeTCTBYoMasas CKOPOCTh pasa B 2 MeHbBINE,
Hmxaaa gacts tabn[mosi] otHOCHTCA K mMoJeTy B BO3[yXe, KOTJA MBI MOJKEM
3apMCTBOBATh KUCIODPOJA M3 OKpy:Kalmeil cpeisr, He 3amacas ero B paKere.
B rakom ciysae umewomasca sHeprua Oymer pasa B 2 Gonxpme, ueM motpedHO,
TaKKe H CKODOCTH 3HAYMTEIBHOI,
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Tatonmuma 1

JHeprus BIpPHIBYATHIX BemiecTe Ha 1 kmno|rpamm] mpoaykTos

(Pearnn coeuumenna] | Boapmue | Kutorpawsto- | CEIYIIEAR) | omomene
B M
F
H: u Qs momynatores ,
TMAPEL BOAEL  « « 4 - + . 3200 1,37.108 5180 1,455
To ke, HO mOmy9aercs
BOHA . . . . . .o . .| 3736 1,6-108 5600 1,702
To xe, HO nonyqae'rcﬂ
meg . oL .. . 3816 1,63-108 5650 1,730
Cu Oy Honyq[ae'rcfr]
COz . v v v v v s 2200 0,94.108 4290 1,000
Benzur HCy n Oz; mo-
ayvaercs H,0 mw GOz, .| 2370 1,01-10¢ 4450 1,077

3H8pl‘]lﬂ Ha EQHHHITY MAacChl TOPANIEro Teaa

Toprune Texna. Topenne | gonpmue | Kumorpaso- | Cex[vimmas)
SLALLY= TH
B rueaopone. KUClopon | ranopun MeTpal CROPOCTB, 0 pagor -
H3BHe B o :

Topur H,. HOJI[)"-I&BT‘

e] HsO . . .. 28780 12,3.108 15520 13,08
['opur C. HOJI[)“‘IE[BTCB]

COz . v v v v v e v v 8080 3,46.10° 8240 3,673
Topur yraeBojopof, {10000 4,28.10° 9160 4,545

mosi[ygaerca] CO; u H,O || 13 000 5,56-108 10440 5,909
Pamgmit . . . . . . .. 1,43-10°1 0,611-1012| 3,44-108 0,65-108

B o0miem BBIXOAHT, 9TO SHEPIUH B3PLHIBYATHIX BOUIECTB OKA3EIBAGTCA HaleKo
HeJ0CTaTOYHO, YTOOE XOTA MM CAMUM IPHOGPECTH CKOPOCTH, OCBOOOKAAOILY 0
#x 0T 3eMHOI0 TArOTEHHA.

Herpynao saeMeHTapHO [0Ka3aTh, 9T0, HECMOTDPA HA DTO, CHAPAJ MOKET
HOJYyIUTh J100yI0 CKOPOCTh, CTOMT TONBKO 3aNACTH NM0GOIbIIe B3PSIBHOrO Ma-
Tepuana. [Ipu egmunne samaca (1), Mo oTHomeHHIO K BeCy HyCTOro CHapsfia,
OYEeBHIHO, W CKOpocTL OymeT GaMM3Ka K O KM B CEK., TAK KaK OTTAJKHEaIOme-
¢a Maccsl ommHAKOBH (CM. Tabum,). Ilpm orHocmTensHOM 3amace B 3, CKROPOCTE
paxetst Gyzet yiie 10 xm[B cek. ], [eiicTsutensno, 0T6POCHE 2 eIHHIIEL BAPHIB-
YaTEIX BEMECTB, IOJYYHM CKOPOCTh paKeTH (¢ ocTaTKOM) BS KM [B cek.]. Bapsi-
Basg ocratok (1), mpmbaBuM cHapsamy eme CKOpOCTh B O KM [B cek.]. Bee-
ro npuobpereM 10 Em cer[yunuoii] ckopoctn. Tax serko goraskeM, 94To mpn
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samacax papeiBIaTHX BemecTB B 7; 15 u 31 momywum ckopocrtu kopabaa B 15,
20 u 25 km [B cex.]. Mesmny Tem, gase qis 0CBOGOMIENUA OT CONHETHOrO TA-
roteaus (1] nopoaepHO ceKyHaHOH ckopoct:m B 16—17 KM,

Pa3JIOH{eHI‘Ie 4TOMOB eCTh HCTOYHHK OPPOMHOﬁ 9Hepruuy, HaK 3TO BHOHO N3
nocaenueit crpoku tabanusr, Jra sueprus B 400000 pas Goasme camoit Mory-
et xummaeckoit smeprun. HegocraTor ee B TOM, 9TO OHA yepecuyp Aopora,
HEIOCTYIHA W HCTEeKaeT KpaiiHe MejJeHHO, XOTA M ThicAYM JeT. Ecam Gbl Mbi
naske moObIm Kmiao[rpamm| paagms (9ero HeT), To M TOrJa BHENAeMas HM
pHEprus najia Obl TOMbKO 15 KHIOIpaMMOMETDPOB B CEKYHOY, T. €. TPYH pabo-
yero. 3HAYHT, TaKoil MOTOp, HpPH OJHOM BeCe ¢ ABUAIMOHHEIM, IO Kpalimel:
Mepe, B 7 pas c1aGee mocaeguero. IlpuToM ME He HMeeM enle pagHeBors MOTOpa,
na m mena Kuao[rpammal panus we Mewbure Muiauapna pyoueit. Ho mennss
OBITH YBePEHHEIM B TOM, UTO He HalAyT co BpeMeHeM [eneBsie U GEHICTPO BEe-
As0Mue 3HEPrHI0 HUCTOIHHKM,

MOJYYEHHUE KOCMHYECKHX CKOPOCTEIl BOOBIIE

MBI MOKeM TaKyH CKOpPOCTh MNOJYy4uTh W Ha miaHere. [lomydms ee, mul
yhanseMcsa B dpHPHOEe IPOCTPAHCTBO, OJAy:KIEaeM cpead ILTaHET U Jaike
cpenu 3Besn. Ho ecam MBI He HMeeM TaMm, B IyTH, peakTHBHOro mpubopa,
TO JBH;KeHHe Hamme OyaeT momoOHO JBH)KEHHI0 0OoJHpja, T. €. OHO He OyIer
saBuceTh OoT Hameil Bonu. ClemoBarelsHO, Ge3 pakeTHoro mpubopa 06oHTHCE
BCe DPaBHO HEBO3MOMKHO.

Monyuyenue cxopoctu ma 3emme mreer GONBIIHE TPEMMYIIECTBA, TAK KaK,
JBHTAfCh IO €€ MOBEPXHOCTH, MBI MOKEM IIOJydYaTh HENPEPHBHHI OPUTOK
DHEPTrHU, HE TpaTA B3amac. '

Hepeqncmo TYT HeOCYImeCTBHMEIE CpencTBa IOAydeHHA KOCMHYECKHX
cropocreii. 1) HeBoaMoHO mycKaTh CHApA[ ¢ BpPamalImerocas KolJeca HIU
THTAHTCKOH KapycedH, TaKk KaK CKOPOCTh IO OKPY/KHOCTH KOJeca, He3aBH-
CHMO OT €ro pasmepon, He moykeT OnTh Gomee 500—1000 MerpoB B cexyHAY;
a 3T0 CKOPOCTH HEe KocMmdecKas. Jlae NpPH 3TOH CKODPOCTH KOIECO NONMHO
pasopBaThcs OT HeHTpPOOE:kHOH cmasi. Hpome TOTO, HH OAMH OPraHH3M He
BEIIEPRAT ee felicTBHA fake mpH auamerpe koxeca B 1 xumomerp. 2) Hesos-
MOMHA KOPOTKafA NYIKa, TAK KaK OTHOCHTEIbHAA TAMKECTh B AApe pasgpobuT
opramuam. Jlame nymra aauunon B 6 kM maxa. IlpuBopurcs nm agpo B ABH-
SREHHE ra30oM, B3PHBYATHIM BEIMECTBOM, 3JIEKTPOMArsHMTHOH CHIOH — 3TO:
Bce pasHo. 3) HeBosMmo:xHa BepTUKATbHAA OYIIKA, TAK KAK TAKHE COOPYHe-
HEA UpH GOdbImOil BeiCcOTe HeocymecTBMME. 4) HempakTmama ropHaoHTallb-
Had OyOIKa, He3aBHCHMO OT €€ [UIMHBI, TAK KAaK OPH BhLIeTe AAPO GBICTPO IO-
TepseT MOYTH BCIO CBOW CKOPOCTh B NJIOTHOM CJoe Boagyxa (cM. Taba. 2).
Wz 8 crpoxu ee summo, uro paxera B 10 TOHH BecoM, ¢ mIOMAjbI0 mMoNeped-
HOTO CeIeHHA B 4 KB. METpa, MpH FOPMAOHTATBHOM ABHMKEHHH § YPOBHA MOPA,
Jaske MpH KocMuuecKoir cxopocty B 8 KM [B cek.], Tepser 20% cBoeil KumHe-
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Tabaunma 2

ConpoTuBieHne BO3AYXa W pafoTa NpH HOCTOAHHOL CKOpOCTH cHApAga

Macca paxernl = 10 Tomn. [lmomajne mnonep[euymEoro] ceueRHA paKeTH=%4 KB. M.
Yruama[auusa] popmrr=100. Iln[ornocrs] B[osayxa] = 0,0013 [mmoTHOCTH]BOABL

1., Ce[iynpupie] cxopo-
cri, B M (1000 m) . 4 6 8 10 12 16 17
2. Maen[erue] Boad[yxa]
Ha IUIOCKOCTE B 4
KBOp. Merpa, B TOH-
Hax. P =0,0001.-V2.4 | 6400 | 14400 |25600 [ 40000 {57600 | 102400 115 600
3. Nasnen[ne] Ha paxery
OpH yTHIH3aHH B 100.
TOHHHL . « « + « « -« 64 144 256 400 576 10 24 1156

. PaGora paxersl npu
nponemxernn ga 10 kM.
ToicAYN TOHHO - MET-
F10): 640 1440 2560 | 4000 | 5760 10 240 11560

IEN

5. Eenn parera BecHT 10 TOHH, TO 1A ONOMEHNA 3eMHOH TsKecTH HysHAa pabora. He
menec 6370000 x 10 x 2 =127 400 000 T™. YMHOKaeM Ha 2, TaK KaK YTIII3HPYETCHE
He Oonee 50Y) sHEPrHH B3PLIBA. .

6. Pabora compoTHBIe-
HMf JI0 OTHOIIEHHIO K
pa0oTe B3pPLIBYATHIX
pemects, B %. Ilpo-
Ger 10 km . . . . . 0,50 1,13 | 2,02 | 3,15 | 4,54 8,06 9,10

7. To e, HO 1O OTHO-
LIeHH10 K padoTe IBH-
senus cHapana. Ilpo-

LHEHTEL + « « « + + « 1,00 2,26 4,04 | 6,30 | 9,08 16,12 18,20
8. To ke, npu upobere
B 50 ru. ITpouesn[rs] | 5,00 11,30 | 20,2 | 31,5 | 45,4 80,6 91,0-

9. Ecam nycraa parera
BecT OJHY TOHHY.
Hpouent(s] . . . . . 50 113 | 202 | 315 | 454 806 910

40. Iywra Ha Boic[oTe]
8 wy B 10 TOHH, HpO-
Ser 50 xM, paboru B
npoueETax . . . . . 1,5 3,4 6,0 9,4 | 13,6 24,2 27,3

THYecKoi sHepruu. 9t0 npu upoidere B 50 kM. Ho Begs mpu Takoil cKopocTH
oHa Oymer ABUraThca KPHBOJHHEHHO, He Bhiner m3 armocdeps. Iloaromy:
OHA TOTEpPsAeT OHICTPO BCIO CKOPOCTH, M pPaHbIIe TOIO yHajeT HA SeMIio.
IIpu 16-kumo [merpoBoii cekynpamoii]l ckopoctu oma morepsier 80% croeit
suepriu. Ecau ke paKera mMeeT MEHBIIYIO Maccy, T. . 6e3 3amaca B3PBIBYATHIX
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(BemecTB, Hamp[mmep], mpm Macce B OQHY TOHHY, TO YK€ NPH CKOpPOCTA
B 4 kM [B cex.] oHa moTepaer moNoOBMHY cBOeil ameprmum. MaccuBHOCTH Afpa
.mHOr0 obaerzaer ero moxer. Vs 10 crp[oxu] Buamo, uTOo mymKa Ha BBICOYAii-
KX rOpax TepmHuMa, TaK Kak AApO jame mpH ckopoctHm B 12 kM [B cexk.]
-repsaer Toabpko 13,6 % csoeit ameprun. 5) Heposmo:xHO mpHOGpETEHHE KOCMH-
YecKOll CROPOCTH Ha HEeOONBINHX KDPYrOBHX NYTAX, TAK KaK LEHTPOGeHHas
.cmiia y6LeT OpraHmsM, XOTS XODOIIO YKDEIJIEHHYI0 B MOYBe JIOPOTY M He pas-
pymur. 6) HempakTHuno # moiaydeHHe KOCMHYECKOl CKOPOCTH Ha OTPOMHEIX
MyTAX, PAaCTHOJOMEHHHX TOPH30HTAJBHO O JKBATOPY, HOTOMY 4YTO COHpO-
‘THRJeHHE BO3IyXa, KaK H B NpPEJbAYIONEM ciIydae, IOIJIOTHT BCK CKOPOCThH
neumennsa. Honeca gna gBumymeroca KOCMHYeCKOro skumarka (ona obuer-
9eHHA TPEHUsA) He IPUTONHEHL.

Heroropyo cremeHL BO3MOMKHOCTH WUMEIOT Ta3oBhe, W B OCOOEHHOCTH
.3JIEKTPOMATHHUTHEIE, MYyMKH, JIHHOI He MeHee 60 KM, pacmosoKeHHEE Ha-
KJIOHHO B TOpax, TaK 4TO HX HKEPJO BEIXOMUT HA BEICOTe 8 KM, Tle BO3AYX yiKe
BTpOe pasperKaeTcH.

O ToM, 9TO MyImKH HE MOTYT OBITH KOPOTKH, MHOTO Yy:Ke nucajocs. [Tosto-
pUM H MBI HECKOJBKO cl0B. YeloBeK, name moOrpyxeHHHIH B BOLY, eABa NH
MOKET BBHIJEPKATH OTHOCHTEIBHYI0 THKECTh B CTO pa3 GONBNIYI0 3eMHOM.
~Cnemos [aTensHo], CeKYHIHOE YCKODeHNe NBWIKEHHA fA/pa B IYIIKe HE MOKeT
66rte Goaree 1000 M (10 X 100). Ecim mago us6aBUThECA OT TArOTeHHSA 3eMIIH,
TO MPUXOAUTCH B KaHATe mpHoGpecTH cKopocTh B 12 kM [B cek.]. 9To mMomer
.copepmuthca B Teuenue 12 cexynm. Cpemmsaa cropocts sapa 6ymer 6000
[B cex.]. B 12 cer[yma] omo mpoiiger 72 xm. TakoBa ¥ HauMeHbIIAg [JIHHA
nymeu. Ho, mo Bceit sepoarmoctu, oHa B 10 pas Goabime, Tak Kak YeNOBEK
_H B JKUIKOCTH He BHIEP/KHT GoJlee UeM AECATHKDPATHOE YTsyKeleHHe. Hoport-
KHe cTalbHBEE NYIIKH NPHTOAHEL JHIb ANA GPOCAHHA CTAJHHHIX 7K€ CIIONI-
HEIX Afep. W Takue OyMKH HOJKHEL OBITH, IO KpailHelr Mepe, B CTO pas JJHH-
Hee OORHIKHOBEHHEIX apTHINEPHIACKHX OPYZAHil, HHAYe U Aqpa, 6e3 miomeii, OyoyT
,pasapo0IeHsl.

C mepBoro pasa KaskeTcd, 9TO ras, CKOPOCTh YAaCTHI[ KOTOPOIO IpPH OOBLIK-
HOBEHHOII TeMmepaType He NPEBEIHaeT 2 KM B CeK., He MOKET JaTh KOCMHYe-
«ckux ckopocreit. Ho aro ommbra, KOTOPYIO MH ceifiac BEIACHHM.

IIpencraspre cebe Gonpmoii pesepByap A ¢ BOAOPOROM HIH APYTHM Ta3oM
U OPUMHKAOMI{ K HeMy DUIHHApHYeckuii ctBox B [wepr. 1]. Ha cuapan
B upoussojurcsa AaBieHne TeM (oJiee MOCTOSAHHOE, UeM pesepByap A Golsine
«CPaBHATENBHO ¢ 00BeMoM HuInaApa B. 3HawnT, B NpefeIbHOM ciiydae pabora,
noiygaemMas ALpOM, NPONOPIUOHANBbHA JUIMHE CTBOJA, a CKODPOCTh Aapa
NpONOPIHONANLEA KBAJAPATHOMY KOpHIO u3 3toil anuubl. ClenoBaTelsHO,
-0HA HEOrpaHHYEHHO BEMHKA. JTOT CTPAHHHI BHBOJ (mapajgoKc) O0BACHAETCH
‘TeM, 4TO paboTa cOBEpPIIAeTCS HA CIeT Becell ra30Boil Maccel A. A Tak Kak OHa
_MOKeT OBITh BeJHKa, TO H OT[aBaeMasd aAApy pabdoTa MoxkeT GBITH I'pOMATHOMH.
Benr Goabmyo CKOpOCTH MOJNYy4YaeT TOJNBKO HEe3HAUMTENBHAA Macca rasa B
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cTBode u caMm cHapafk. OcradpHaa Macca 4 MMeer Malylo CKOpPOCTh, HO 3aTo
oma oxaammaerca. Ha cuer aroil BHeJeHHON OTPOMHOI TEMIOTH M TOJYyda-
erca pabora ABWKEHHA Afpa u rasa B creoxe B. flcmo, uro niasa mpmoGpere-
HuA HauOoIXbmell pabGoTH M CKOPOCTH IIOJIE3HO NOJOTPeBaHHe rasa CTPYAMH
mapa WIH JIPYTUMHA NpHeMaMH, KOTODHIX MHOMKECTBQ. ¥Y0GHO mogorpeBaHue
DJIEKTPUIECKHM TOKOM 1Uepe3 HPOTAHYTHE B A TPOBOJHHKH.

[HeprT 1]

B mocareayomux BHUUCICHUAX OyJeM CIHTATH faBIeHHe HA ANPO MOCTOAH-
HEIM, T. €. peaepsyap A ouenb 60JbINM, HAOJHEHHLIM BOJOPOXOM U IIOJIOTPe-
paembiM. Ha Boopoy TsskecTs pmeiictByer B 14'/, pasa ciabee, weM Ha BO3AYX
(B OTHOMmEHHH CTYIIEHHA B HU3aX), I TOTOMY MHI IpEMeM, HeCMOTPA Ha 60ab-
MIyIo BEICOTY IyHIEYHOrO JKepJa, IIOTHOCTE Ta3a BO BCeil cucreMe MOCTOAHHOM.

IlonyunM ypaBHEHHA

P=pﬂ'n‘F; (1)
jig=P:M; (2)
V= V2/L; (3)

=1/ %, %)

K = ’T . ()
W3 srmx dopmyn Haimem:
j=8-K; (6)
M.
P = _g—’_ : (7)
P -
n= s ®
Ve
L= ®
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Tyr K — oTHoCHTeIbHAf TAMeCTb B AApe, /| — cek[ymamoe] ycropenue
anpa, P — paBleHHe Ha AApO, n — 9HCIO0 aTMocdep maBiaeHmnsa, L — niauHa
nywxn B RKuiao[merpax], ¢ — Bpema npeGHBaHEA B KamHale, F — miaomanb
CeUeHWA NYIMEeYHOr0 KaHala, V — HauboXbmas CEKYHAHAd CKOPOCTh, D —
gumaMeTp CedeHHs sapa U KaHazla.

C pomompio »THX (GOPMyT COCTABHM LpHIaraeMyio Ttadux. 3.

Tabanma 3

Yexopenne semu[of] Tamecrn =g = 10 M/cex?]. Macca A1pa [11] =M = 10|m].
Hasmenme armocdeprnt = p, = 10 [m/m]

K 10 | 100| 10 | 100| 100| 100 | 100| 10 |1000{1000[1000]1000| 10 000| 40
i, [Mfcex?] | 102 | 10% | 102 | 10° | 10%| 10% | 10%| 102| 10¢[ 10¢| 10¢| 10¢| 105 | 400
P, [m] 102 | 10% | 102 | 10% | 108| 10% | 108|102 | 10¢| 10%| 10¢| 10¢| 105 | 400
n 10 | 100| 10 | 100| 100| 100 | 100| 10 | 10| 103 | 108| 10%| 10¢ | 10
L, [&m] 720 | 72 | 720| 72 | 32 |144,5| 8|80 | 7,2 72|72 | 720 72080
t, [cex.] 120 | 38 | 120| 38 | 8| 17 | 4|40 (1,44 3,8/ 3,8 12| 38 |20
F, 2] t | t{10)10] 1| ¢ | 1] 1| 1] 1]|10|10] 10| 4
V., [mmfcer)| 12 {12 | 12 [ 12 | 8| 17 | 4| 4|12 3838|120 380 | 8
D, [m] 1,43 [1,13 3,57 |3,57(1,13[ 1,13 |1,131,131,13/1,13|3,57(3,57 3,57 [2,26

13 rabaunoer BujgHO, gTOo mpu crymeruu raza B 10000 artmocdep u mpn
AnuHe NymKH B 720 KM, MOKHO mOJyduTh cek|[yHmHy0] ckopocts B 380 KM.
Mexny Tem, kak mas ojoienus nputa:xenus Coxnua u Oay:xnamus B Miaeu-
oM [Tyt mano mums 17 kM ckopocru [B cexymmyl. U3 6 cron6ma ta6a [mms ]
BH/(HO, YTO TaKasfg CKOPOCTh MOJYYaeTcsa NPH OTHOCHTENbHOM TaectH B0 100,
OpPH CTOKPATHOM CJKATHH raza W npu aaune nymku B 145 km. Uz 8 croxabua
BUIHO, YTO 4 KM CKODOCTH [B CeKYHAy| moaywaerca mpH JHecATHKpPATHOH TA-
sxectu, npu cxarum B 10 arvocdep um npm pauue nymru B 80 kM. Ecau no-
nepeYHoe CeYeHHe KaHaja YBeIWYUTh B 4 pasa, WInm AuaMeTp B 2 pasa, TO
(crlonGen] 14) cropocTh TOIl ke MacChl yBeIHYHTCA BJBOE, T. €. AOCTHIHET
mepBOii KOCMHYECKOH CKOPOCTH (4TOGHI CHAeNaThCH HOGHH3OCTH 3eMIH ee
cuyTHHKOM). [lIMHa DymKH H C;KaTHe rasda OCTAaHYTCA Te JKe, HO YCKODeHHe
H OTHOCHTETbHAS THMECTh YBOIHYATCS BUYETBEPO.

JNeKTPOMArHATHE® NYMIKA HMEWT GOJbIIOe MPEeUMYIIEeCTBO, TaK KaK He
TpeOyoT pesepByapa, ropasmo OCYINECTBHMEe, DKOHOMHEe H HMEIOT OOMIIb-
HE NTPHTOK (GOKOBOIl DHEPIHH HAa BCEM HX NPOTAMKEHWH, JErKO HOABOXHMOI
NPOBOJHUKAMH M3 OOKOBEIX CTaHIMIi.

Ilymrm, co BpemeneM, MOryT HmMeTh (ONbIIOE IIPEMEHEHHE IS MAacco-
BOTO OTHPABIEHNUA CHADPAMOB: JIA KOCMHYECKUX TEpEeceNeHHH B GOIbIIOM Mac-
mrabe I KaK JONMOJHEHHe K pakeTHOMy cmocoGy. B camom peme, mpu mony-
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YEHHW ¢ OOMOIBI0 MYMKH MePBOH# KOCMHYECKOIl cropocTH B 8 KM [B cek.],
AIpo Bosppamaercs obpatHo Ha 3emiui0 m pacmmbaercs OGaarogaps TOMY,
9T0 €ro CKOpPOCTH He mapallelbHa dKBaTopy (Mmau Mepuamany). ns mepssix
Ba/KHBIX JOCTHHEHUH, T. €. A NOCEIeHHH moOIu30CTH 3eMaIH, HO BHE aTMo-
chepsl, HEOOXONHMO cOefHHEHHE NYMEIHOI0 METOfa ¢ PaKeTHBIM: AApO IpH-
obperaeT CKOpoOCTh MeHbmyio 8 KM [B cek.], HO moroM j0GaBiseT e B3pHBa-
HHeM, KaK pakera. Tak KaX HanpapleHHe B3PHIBAHUA NEPEMEHHO M 3aBUCHT
OT HAC, TO CHAPAL MOKeT HPHOOPEeCTH MOCTATOYHYI0 CKOPOCTH IO OKPYHK-
HOCTH, 9TOOGH CAEIaThCH. OJHBKOH M MaleHBKOH JYHOH 3eMiIm.

Bes pakersoro mprcnocoGieHHS MOMKHO OOOHTHCH, KOrja Ieldb CHapAaa
(BEIOPOINEHHOTO M3 HYNKH) CTaTh Ha OPOHTY 3eMIH MJIH mpOJeTeTh MOGIH-
BOCTH IJTaHeT HAIIell cucTeMsl. TakiKe TOrJla, KOTIa OH JOJKEH OCBOOORMTHCH
ot mputsienusa Coxrma u Gaymaarh cpeiin WHHX coixHu, B Muewnom Ilyru.

Bo BcakoM ciaygae NymMKH (M 3JIEKTPOMATHHTHBEIE), BCIEJCTBAE CBOETO
GONBINOro MPOTHAMEHUA, CTPANIHO JOPOTH, MAJO OCYIECTBHME (B HACTOAMEe
BpeMs), H IMPHTOM PEAKTHBHEI mMpHOOP MoixeT o0oiTHCh U Oes mHux. fI Tonsko
YKasaJ, 9TO OHM He IPeCTAaBJIAIT HETemOCTH M MOIYT, CO BpeMeHeM, Korja
HOCMHYECKHe nepeceﬂe:ﬂnﬂ HpHOﬁpeTYT OﬁmeHOB HpHMeHeHﬂe, NOCAYEHATE
TaKKe feIy 3aBOPBAHHA COJHEYHHIX CHCTEM.

Paxera B cpaBHeHHE ¢ IIyIKOif TO e, 9TO OAKTePHA B CDABHEHHH €O c.rm-
HoM. Pakeroio A HasHBal0 peaKTHBHHI MPHGOD, KOTODHI JBHraeTcs OTTA-
HHBaHIEM BelmecTBa, 3allaCEHHOI0 B HEM 3apaHee. HET MAIIHHLBI H HET 0pra~
HII3Ma, KOTOpPEIe HEe OTTalKHBAJJIH 651 oT 086}1 MaTepHH qeaJoBeRr BbIJIBJIHET
HeNpepHBHO KOkeil map, Takike W IapoBas MamMHA, HO 'féficTBHE 3TO crafo
B CPAaBHEHWH C APYTHMH CHJIaMH, B HEUX paGoTalOmMuMK, W [OTOMY Takue mpH-
GOpH HEIB3A HA3HBATh peAKTHBHBIMU. Pakera momo0Ha yBeceduTeNbHOH pa-
rere. Ornmame ee oT APYrHX SKUma)Ke@i M Kopalmeii, TOM, 94TO HOCHEIHHE
OTTATKHBAIOT BEINECTBO, BHE HX HAXO/AIIEECH.

IIycts MH cHavalla HMeeM JeJI0 ¢ HEBECOMOH HHEprHei, KaKOBO 3IeKTPH-
YeCcTBO, MAcCOil KOTOPOro MOyKHO mpeHebpeus. JlomycTHm TaksKe, 9T0 CHApAX
HE IOJIBePHKEH CUIe THKECTH M NPyTHM BHEmHAM cmiam. Torma axs mByx
HeNOABMKHEIX MacC, OTTAJIKHBAaEeMBIX NTPOMEKYTOTHON HeBeleCTBeHHOI CHIOI,
HMeeM, Ha OCHOBAHHH 3aKOHAQ COXPAHEHWA KONMYECTBA JIBHIKEHHA:

M,V 4 M,-W = 0. (12)

Ecan ckopocrb pakets: V' npnMeM MOJOMKHTEIBHOH, TO CKOPOCTH OT-
6poca W Gyper orpmmareibHa, TaK KaK KOJHYECTBO [BIKEHHS OBLIO HYIb
H He MOKeT W3MEHHTHCA BHyTpeHHUMH cuaamu. M, u M, osmagaoT Maccr
orbpoca ¥ paKeTH.

Pa6ora, momyyennaa paxeroif, Gymer

E =X, (13)
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PaGora orTonkEYyTOH MaccH Gymer:
M,.W?

E, =27 (14)
ITomesuocts pawers [12, mam memoansoBamme e sHeprmm, Gymer:
__EB . 1 _ 1
n= E;+Es_(1+5_* _(1+_M2-W2)' (19)
E; ) ﬂ‘-fer
Ho ms mepsoro ypasmennsa [cM. ypasmemme(12)] Bmamo, aro
M 14
ﬁ"; = (16)
3HaunuT, IMOJME3HOCTH PAKEeTH:
1 1
“=1W=1M1' (17)
(t-v) (+z)

Orciofja AcHO, 4YTO, 4eM MeHbIIe Macca PaKeThl N0 OTHOIMIEHHI0 K Macce
oT6poca, TeM HCUIOIb30BaAHME €0 sHeprum 3maumrensHee. Ilocmenaaa dopmyna
JaeT Tabaumy 4.

Tabaunma 4

‘Macca ‘parersr, My. . . |1
Macca orbpoca, Ma. . .
IlonesmocTs pakeTH, n .
To se, B IPOIEHTAX . . .

9 8 7 6 5 4 13 2 1 0
1 2 3 4 5 6 |7 8 9 10
0,1y 0,2{ 0,3}|0,4 0,5}0,60,7 08|09 1
10 | 20 30 |40 | 50 |60 (70 | 80 190 ‘

(== -

100

U3 mee BmAHO, UTO mOME3HOCTH, HA OPAKTHKE, He MOKET OKTH MOIHOH,
TaR KaK pakKeTa BCerja HMeeT KaKylo-HHOyAbp Maccy. Ilpm paBmmix maccax
pakerst m or0poca mcmoabs3oBamme cocTasiser 50%.

Ho me To Gymer, eciim cHAPAN CO CBOMM 3amacOM yiKe HMeeT HEKOTOPYIO
CKOpOCTH, Hamp [mMep ], moaydenHyi0 mMOCPEICTBOM BIEKTPOMATHATHON MYIIKH,
B3pHBaHHEM HIH Kak O TO HEH Obno. TyT Mosxer OHTH HHTEDPECHHIH CayTail,
KOTJla HCIOAb30BAHHE DHEDPTHH, HE3aBHCHMO OT MAacCH 0TGpOCca, MOKET OBITh
B0 100% . [leiicTBUTeNbHO, €CTH paKera uMeer, Hamp [mMep], ommm-MeTp CcKO-
POCTH, TO, OTKHJKIBAS DIEMEHT OTOpPOCA B HPOTHEBONOJOKHYI CTOPOHY C
OTHOCHTEIBHOH CKODOCTHI0 B OJWH METP, NOIIYyYHEM Malyi0 9acTHUIy oT6poca
¢ afCcoMIOTHOH CKOpPOCThI0 B HyIb. flcHO, 4T0 BCA M3pacxojgoBaHHas pabora
[omia MeJdKOM HA MONB3Y cHapama. B pasbmpaeMoM ciyuae, BMECTO ypaB-
Heaua wnepsoro [em. (12)], momyamm:

MV + Vo) + M (W + Vo) =(My+ M) - Vo. (18)
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Tlo coxpamernuu, moayauM popmyry (12) u Bce BHITeKaOIUe U3 Hee BH-
popsr. Tyt V, ects 00mas mepBOHAYANBHAA CHROPOCTH CHCTEMEI 10 0TGpachi-
paHHA. [lalee HMeeM:

By =V + Vo (19)

E, =22 w1 vy (20)

- - 21)
= M5 (W + Vo (

SR VAT
ITo (18) mam (12), Bmecro aTOro, HaiimeM:

1
N AU/ P
Y=wysvy

(22)8)

Ecrm paxera uMeer mpuOaBKYy CKOPOCTH ([0 TOMY ke HaIOpaBlIeHHIO, KO-
HEYHO), TO OTOPOC HMEeT CKOpPOCTh OTpHOaredbHyo0. Ecium eme cKopocTh
orbpoca = obGmeit ckop[ocru] parkersr (W =1V,), To umcaurens B dopMmyie
(22)14] paBen Hym 0 H moromMy M= 1, TO ecThb HCOOIb30BaHHE PHEPrHH OyHeT
moxmoe, wim cocraBur 100%. 3mauur, BEITOgHO, YTOGH WACTHOE OTOpOCA
OTTAJIKHBANHACH B IIPAMO HPOTHBOMOJOKHYI0 CTOPOHY OT JBHKEHHA CHApsAfA,
CO CKOPOCTBIO caMoii parers. Torga molyauM HuealbHOe HCHONB30BaHHE (1))
3aTpageHHOH paboTH.

Ho Mp mMeeM B BHAY OT AaHHOH 3amaceHHOHM MacCH 0T0poca IOJYIHTH
HAaHOONBIIYI0 CKOPOCTH cHapaga. Briroguo ¢ or6pocoM COEAUHATH SHEPTHIO,
9TOGH caMEli 0TOPOC GBI B TO jKe BpeMsa H HCTOYHHKOM 3nepruu. Mmage pgero
Gyner xyme. [leficTBHTENBHO, [€CIM MBI BO3bMeM, Hamp [mmep], mecok, aus
orGpoca M yIIepoJ ¢ KHCIOPOAoM (KaK COeIUHEHHE dHEPTrHu ¢ O0TGpOCcOoM),
TO MEI MEHEe BHITaJlaeM, 4eM ecJH BO3bMEM B 3amac OJHH TOPIYHE BENmecTBA.

Bo Bropom ciygae, npm OmHON Macce 3amaca, SHEPTHA Ha eJUWHHNY MacChl
sanaca OyjgeT Goxpmie M mOTOMY HOJydYHTCA O0JBINasg CKOpocTh oTOpoca, a,
cTano OHTH, H pakers. BooGme, smeprus mMarepmainbHa. Jlae alleKTpugecTBO
U CBeT MAaTEePHAJBHEl, He TOBOPA YiKe NP0 B3PHIBUIATHE BEIECTBA. UTOGH CHa-
PAL DONY9HI HaHGOIBIMYI0 CKOPOCTh, HA0, TOOB KasKmad dacTHIA IPOAYK-
TOB TOpPEHHA HIH HHOTO 0TOpOCA NOJYIWIa HAUOONBMYI0 OTHOCHTEIBHYIO
ckopoctb. OHa ixe HOCTOAHHA JJIA ONpEeNeIeHHHX BemecTB oT6poca. YUro
TOJKY, eCIU MEl COKOHOMHM YHEPTHI0, He mMeda oTOpoca. JKOHOMUS DHEPIHH
TYT He HMeeT MecTa: HeBO3MOKHa W HeBHITONHA. [|pyTHMH CIOBaMH: 6 OCHOGY
meopuu pakems. Had0 NPUHAMb NOCMOAHHYIO OMHOCUMELbHYI CKOPOCMb
wacmuy ombpoca.
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Jpyroe memro — peaKTHBHBIE aspoOIJaH, KOTOPHIl MOMKET BOCIOIb30-
BAaTBCA BOBAYXOM Kak IpeaMeToM oTGpoca. TyT BEHIoHO SKOHOMHTH 3aIACEH-
HYIO BHEpI‘EI]O, KOTOpa}I, MexIy opoYHM, OOJAHA GHTL HCIIOJB30BaHA H HKaK
oropoc. Ho Takoii cHapAx He ecTh YHCTO PEaKTHBHHI mpuboOp.

Mosxer OHTEH elme TaKoif caydaii, KOrga DOMUMO SHEPTHH OTGPOCA MBI HMEeM
eIqe TPHTOK SHEPTHU H3BHE. JTOT TIPHTOK MOMKET MOJaBAThCA ¢ 3eMIU BO Bpe-
MA JBH/KEeHHA CHAPHAMAA B BHAE IYYHCTOI sHEPTHH € TOK HIH APYrokl IJIHHOI
BOJH, TaK:ke B ¢opme aldbda- u Oera-gactunm, Takxe ot CoaHma.

3eMHO#l IPUTOR SHEPTHH 3aMaHYHB, HO MAJO NAHHHIX IJIA €ro OOCYMRue-
HusA. CONHEUHHIl jKe NMPHTOK YHEPIHM HMEET MECTO, KOra y)Ke paKeTa BHE
armocdepsi. B oboux caygasx 3amacHOil 0TGpOC He HYKeH, TAK KAaK YHEPTHA,
OpHTeKanInad H3BHe, caMa COZEP/KUT 0TOpoC B BHAe albga- M OeTa-4acTHII.
Hapo TonbK0 yMeTh HAOpPAaBUTH HX B CTOPOHY, OPOTHBOMONOMKHYIO FKEIaeMOMY
HampaeleHHI0 pakersl. Jlemro Gyner AcHee, eClIU MEI 3amacaeM pPafHOAKTHBHOE
BemectB0. CKOpOCTH TaCTHI €ro Tak IpoOMajHa, 94TO 3amac ero MOKeT ObiTh
O4YeHPp Majl, B CPaBHEHHHM ¢ Maccoil pakeTsl. Tak 9TO 3TA MOCHEIHAA MOKET
CUHTAaTHCA NOCTOSHHON, KaK I OPH SHEePTHH, NPHTEKAWINel M3BHE.

B raxkoMm ciayuae mMmeeM:

dV dMs
W= (23)
W ects oTHOCHTENbHAA CKOPOCTH uacTHIl 0TGpoca, Hamp [mmep] wacTumn anbda.
Warerpupys, noxyaum, upeamojaras INOCTOAHHOE HaNpaBileHHe OTOPACH-

BaHHA:

V=W%:+Vo. (24)

V, ecTp HaualdbHadA CKOPOCTh paKeThl 10 OTOpACHBAHWA HJIH B3PHBAHUA.
Ecnu oma paBHa HyJI0, TO:

M,
V=Wt (25)

Wa dopmynsr BUAHO, 9TO OKOHYATENBHAHA CHKOPOCTH CHAPAAA MPONOPIHO-
HaJbHA OTHOCHTEIBHOMY B3amacy orbpoca (miau, BooOme, oTOpocy, Tak Kak
Bamaca MOMKeT He OHITH) M OTHOCHTENBHOH CcKopocTH orfpoca (Hamp[umepl,
qacTum a’deda).

Ecou W =3-10® m[B cex.]; My=M,, o V=3-10® m [B cer.]. OIra
cropocth B 18 000 pas Gompme Todl, KaKad HY/KHA NJIA ONOJEHHA IPHTAME-
auna CoxmHna. JHeprus e 2TOro [ABM:KeHHA B 324 Muaiauoma pas 6Goapmme,
9eM HYKHO. JleTa ¢ Takoil CKOPOCTHIO, HQUPHEIN KOPAGIb JOCTHTHET GJIMMAKAIL-
Imero COJHOA MM OMMKaiimeil WHOI COMHEUHOH cUcTeMbl B 4 roga. Tyt mpen-
mojaraercd 3aMMCTBOBaHMe DHEPrHHM H3BHe. [lJA mpHMeHeHHA (HOPMYyIH K

PaiHOAKTHBHOMY BEINECTBY Haj0, YTOOH OTHOMICHHE 37-2 oo Mano. Ecom,
1
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ganp [umep], omo pasmo 0,1, To AIA ROCTHKEHHA HHOIO COCEIHETO COJHIA
norpebyerca 40 ier.

Or Connuma Hems3s HaOpaTh TaK MHOTO dacTun, 00 IpH yHajJeHHH OT
CoaHma mpHMTOK MX IDOYTH mpexpamaercd. VszBecTHHE pafHOaKTHBHEIE Bemie-
cTBa, KPOMe TOro, paalaralTcid OYeHb MEJJIeHHO H JAIOT B CEKYHJY OYeHBb
HepocTaTounyio pabory. HouamuecTBo HX, mMelomeeca B pPyKax deJOBeKa,
rar:ke HuaToxkuo. Ho Gynymee HEMSBECTHO: 3€MHOI mMAap U eTO BEI[ecTBa Majo
HCCJIeTI0BAHR. OH MOMET JaTh eme MHOI0 HeOHHIaHHOTO.

ITomosmum B dopm(yne]l (25): W =30-10°m [B cex.], a V =17-10°
[M/cex], T. e. Taky CKOpPOCTH CHAapAma, KOTOpas TOJLKO HEMHOrO 0O0JbINE
rpeGyemoit mas Beunoro ypademua or CoaHma.

Monyanm:

M Vv
- = 7 = 0,00057. (26)[15)

3HaunT, OTHOCUTENbHAZ Macca 0TOpoca HIH pPagHOaKTHBHOIO BeMmEcTBa
COCTABJAET B OTOM CJIydYae OROIO l/y00, Maccsl cHapapa. Ecam, manpumep,
OH BECHT TOHHY, TO Macca 0TOpOCa COCTABHUT TONBKO D68 r, nim mMenbme momy-
Topa ¢ymra. Macca or6poca Tak Mala, 9TO MAacca pPaKeTsl MOMKET CUMTATHCHA
MOCTOAHHON M (POPMYJH TPHMEHHMEl NMOYTH (€3 MOIPemIHOCTH mpH ymorpel-
JNeHHH 6y.E[Y]Il,HX H]JII]"OJ_IHHX pa}lﬂoaRTHBHHX BEImMeCcTB, eCJIH TOJBKO CROpOCTH
HMX 9acTHI TAKOI0 jKe IOpAjKa, KaK CKOPOCTH albda (3JeKTpHIECTBO HIU pa-
Amit).

HaxoBo ke Oymer Hcmolb3oBaHme »HeprmH? Vmeem:

M,y VE

E1= 2 ’ (27)
Ey =25 (28)

Henonszosanue Gymer (cm. 21):

1
= (29)
(t+32,7)
C momompio (26) momyumm:

PN S S— (30)

W 7R
t+3)  (1+37)
( +7 1477,
Horpa mmeeM Je10 ¢ pajMOaKTHBHEIMHE BEIECTBAMH WM ¢ HHeprueif, mpu-

TEKAIOMEl M3BHE, TO OTHOMIEHHA B mOCJHefHell opMyie 04eHb BEJIHKH U IO-
TOMY HMeeM:

Vv M
N= = (31)
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Tak, B pasobpammom ciayuae, xkorma M; : M, = 1765, ucomonszoBaHme co-
CTaBJIAET OKOJO OfHOH [JBYXTHICAYHOH. XOTA HCHONB30BaHHe HE BHITOJHO,
HO 3aTo 3amac orfpoca HUYTOMKEH.

Bo ¢pamxnumoBOM KONece HCIOJB30BAHHE BHTOJHEE, OTOMY 4TO YaCTHI[HI
NpPUBOJAT B ABIDKeHHE CPABHATENHHO OTPOMHYI0 Maccy BO3[yXa (RIeKTpH-
geckuit Berep). Ho B mycToTe mCmoibp30BaHHE S9HEPTUHM TaK MAl0, YTO KOJECO
He Bpamaercd, T. e. moiaydaeMas pabora He MoKer opoiderh TpeHusa. llpun-
nun ¢paHKIMHOBA KoJeca MOT Obl HMeTh NpHMEHEHHe NpH IojeTe CHAapAAa
B BO3TYyXe€.

PEBPAIMEHUE TEIIJIOBOIl 3HEPI'MH B MEXAHWYECKOE JBUKEHHE

OGpaTuMcA K B3pEBYIATHM BemecTBaM. VCTOYHIK MX SHEPIHH €CTh XuMmde-
CKOe cpojicTBO. B o6meM oHH HaloT JWIb TEMIOTY, T. €. 6ECHOPANOYHOE BH-
sKeHne JacTur (Moaekyw). HyKHbI 0coGble MAIIMEE, 9TOGH HOJYIATH H3 TAKOr0
ABHKEHHA (H3 TEIUIOTH]) JBMKEHHe YaCTHI[ COTJIacoBaHHOE, HapallelbHOe,
B OJHYy CTOPOHY, ONHHMM CIOBOM, [BH:KeHHEe Hpocroe, BuauMoe. [[JIsa peakTur-
HOr0 ammapaTa Hamo, 9TO0GE BO3MOKHO 00JBINAA YACTh TEIIOBOH MJIM XHMH-
4eCKOU 3HEprHHM YacTHI NpeBpaTHIAach B HX COITAaCOBAaHHOE MOCTyIATeNbHOE
nsmReHne. TOrjga HCYEBHET TEMJIOTA, a B3AMEH €€ MEI MOJyJaeM MeXaHmIecKoe
KBHJKEHNE, WIH OBCTPO ABIKYIOyloca cTpyio. [laa sToro ynorpedasiorT miauH-
HyI0 TpyOy. B omHOM KOHII¢ €e mMPOHCXOMUT B3PHIE HJIH rOpPEHHE, a H3 APYyroro
CTPEMHUTENBHO BBUIETAlOT rasel M mapsl. GreHky TpyOH HMeEIOT CBOiiCTBO Gec-
MOPAJ0THOE (B pasHbié CTOPOHHI, KOIEGI0OIEecs), TeII0B0e HIH XHMIIECKOe
IBIsKeHde (HesaMeTHOE, ONIYIaeMoe KaK TeIioTa) HANPABIATH B OJHY CTO-
POHY, IpeBpamars B IOTOK, HOmo0HBE peunoMmy. Ho mHeobxomumo, aTo0H
IPOAYKTH TropeHHs OHJIN ra3000pasHbl HIX mapooOpasHHl (MeTydH), ¢ BO3-
MOKHO HM3KOI TeMmeparypoil osxmxennsa. Eciau s1o Tak, T0 ras, pacmupssack
B TpyOe, Bce Oojiee W 0oJiee OXJasKmaeTcs, TEIJIOTA MCIE3AET, 3aMEHAACH
rasopoii crpyeit. Ecam Tpy6a KopoTkas, TO raad BHPHBAeTCS H3 Hee, HMes
BHICOKYI0 TeMIepaTypy, W dHEeprHs ee He OyjeT HcmONb30BaHA (Tak ObIBaeT
B nymKax u py:xbax). ITocne Beixoma u3 TpyObl ras NpomoiKaeT pacUpATH-
cA M OXJaMZaTbCcd, HO NBIJKEHUE NPOHCXOTUT B PA3HEIE CTOPOHHI, 9TO [JIA
Hac HempurogHo. Eme xy:Ke, eciu B3pHB npoucxoauT 6ea TpyOe. Yepecuyp
NIHHHAaSA TPyOGa BEIIOAHA, HO OHA OOpEMEHUT CBOEH MAaCCOl paKeTy M IOTOMY
TO}e He TOoJAuICcH.

IIpm mecTHKpaTHOM pacIIMpEeHHH rasoB aOCOJIOTHAasA TemMmeparypa Io-
HmKkaerca Basoe. Mcomonmssosamme rtenia Gymer B 50%. Ilpu pacmupennn
B 36 pas mcmombayerca y:xe 70% m 1. x. Urak, Tpyba noiKHa GHTH HACTONB-
KO JTHHHA, 4YTOOH ras, IpH BEIXOJE, PAacIIMPHICA IO Kpaiigeir Mepe B 36 pas.
Eme ayame — B 1300 pas. Torga npomamer Toabko 5% Bceil TenaIoBoi sHEp-
run. COBepIMeHHO HEMPUTOJAHBI BEN(ECTBA, AAIOIHe HEJIEeTyIHe HTPOXYKTHI,
HaOpHMeD OKHCh KaJbOHA: dHEPIrHA BelIHKa, HO HCOOJAL30BATh €e TPYAHO,
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TaK Kak HET rasa (OH eCTh TOJNBKO NIPH 0Y9€Hb BHICOKOI TeMIepaType, Kak Ha
Comnue), HeT pacmupeHns. JHEPTHA IPEBPAI(AeTCA B IYIHCTY0 H TepAeTcA
B a¢upe. Tepuums mapooGpasHble TPOAYKTH, B OCOGEHHOCTH B CMECH C [a30-
o6pasusiMu. Hanpumep, mpH CropaHumi yTIIEBOAOPONOB € KHCIOPOAOM ILIA
C €ero AasOTHEIMH COEIHHEHWAME BHIENAIOTCA rassl (YIIEKHWCIHIH, a30T) H
napsl Bogsl. IIpw CHIBHOM DACHIUPEHNE TPEM/e OMRUIKAIOTCA B KANJIH TMAPHI
ponsl. Ho, B npHCYTCTBHE rasoB, OHH IIepeal0T CBOX TENJIOTY rasdaM, KOTOPHe
I HCHONb3YIT ux sHeprmio. Tarme Moyker GHTH HCIONL30BAHA H DHEPTHA,
BHEIJIeIeMas MPH 3aMep3aHNM BOJH. AGCOTIOTHAA TeMIepaTypa B3PHBAIOIUX-
¢ rasoB B NepBHl MoMeHT moizkua OH pocrurath 10 000 rpagycos; wo mpu
TaKoil TeMmepaType TOJABKO Majafg 9acTh JIEMEHTOB HAaXOAUTCA B COEIHHE-
HHH, OCTaJbHaA pasioxeHa. IlepBas, cloKHAA 9acTh, TOABKO LIpPH pacIiH-
PEHHH CBOEM W HOHHMKEHHYW TeMIepaTypHl IOCTeneHHO Boapacraer. [loatomy
TeMImepaTypa B3DPHBAIOIIEXCA BEIECTB Ha jexe egsa Jdu mpesocxopmt 3000
rpagycos. Ha aTOM OCHOBAHHE B mOCHeAylomel TaGaHIe 5 MH BEIpaaeMm
YpcIaMi He CTEeNeHb TemJa, a4 CTeneHb IOTeHNUAJTbHOH sHeprudm. Bmpouem,

HAUMHASA C THICAYH, BYX THCAY, 9TO yiKe OyneT mpuOGIMBUTENbHAS TEMIIepa-
Typa.

Tadbauma 5

HenoaszoBanue TendoTH B Tpyoe

Pacmupernue razos . . . . 1 6 36 216 1300 7800 | 46800
Temnepar[ypa] aGcomiormas
 WIH sHeprua . . . . . ., 10000 | 5000 | 2500 1250 625 312 156
Temnepar[ypa] mo Ienscu 9727 | 4727 | 2227 977 352 39 | — 147
McoonpaoBaHue Tela, B Ipo-

MeHTAX . « v v « &« .+ & 0 50 75 - 87 95 97 98,4
Iloteps B mpomeATax . . . 100 50 25 13 5 3 1,6
Ilpumepr|[aa] nnoTH[0cTE] Ta-

30B IO OTHOHIEHHK) K BO3-

OFXY « v v v v o v v v s 1000 167 28 4,6 | 0,77 0,13 0,02

Kax BupHO, maske mpu mcmoasaoBamuu B 90% TemmepaTypa eme cocras-
ager 352° II. Ilpu meit mapsl B OMKUJKeHHe NPHHATH He MOTYT, H NMOTOMY He
HCIOAB3YeTCA NIPH TAKOM PACIIMPEHHH Jajke CKPHITAA TEMJIOTA OKHKEHHA.
3HaunT, BHTOMHO JalhHeilllee pacIIHpeHHe, BO3MOMKHOe [IHIMEL B IYCTOTe.
Torga Tpy6a eme MOMKHA YAITHHUTHCA.

BapriBanme mwpH BEICOKOM [aBJeHHH OCOGEHHO HEOOXOAUMO BO BpeMd
nojdera B atmocdepe. BapriBaHHe He MOKeT JaBaTh AaBle€HHe, MeHbIIee aT-
Moc¢epHOro, HGO B MPOTHBHOM CiIy4dae He OymeT pacmupeHma u moroka. Ho
H UpPH MHOTO HPEBHINANIEM [JABJEHUH HMCIOOIbL30BaHUE Oy[geT TeM MeHbIIe,
9eM HIJKe HaBlleHHe B CPABHEHHU ¢ BO3OyMmMHBIM. EcauW, HanpuMmep, AaBieHUe
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raszos B 6 pas GoJbIme BO3OYMIHOTO, TO MCIOJb30BaHUE HE MOMKET GHITH GOJNb-
me 50% . Ecau paBienue rasos B 36 pas Goxpmie gasieHus CPefkl, TO HCHOTb-
sopamme Membme 70% (cM. TabmE. J).

B nycrore — mpyroe meno. Tam ynpyrocTs B3pHIBAIOIUXCHA Ta30B MOMKET
OBITH OYEHHb Majia, TOABKO Tpyba Oymer ImmMpe, BEC ’Ke €€ OCTAHETCH IMOYTH
6es mamenennsa. Mu He TepsaeM B HCHOAb30BAMNM, TEOPETHYECKH, HH NPH Ka-
KOM CaMOM MaJOM JaBIeHNH B3DHBA, €CIH TOABKO pakera B mycrore. Urak,
BRIXOJHT, 9T0 B Hadale IojleTa CHapAja jaBleHue B TpyOe JOJKHO OHITH
O0YeHb BBHICOKOE B CPAaBHEHHMM ¢ aTMOC(HEDHBIM; 3aTeM, IO Mepe HOTHATHHA, BTO
TaBJieHHEe MOMKeT HpOHOpHHOHaJIBHO IMOHHAATECH, & B BCIJHPE, BHe BO3ayXxa,
MOMEeT 6HTB KaR yrogHo GJIaﬁO. Ha OpaKTHKe 3T0 MaJao IpHMeHnMO, TaK Har
Tpy6a JOJKHA OBITH MJISA 3TOTO TO Y3KOM € TOJCTHIMH CTEeHKaMM, TO IODHPOKOM
CO CTEHKaMHM TOHKHMH.

Hapo seifpats cpegnee naBienue, MpeBHIIAKMEe, KOHETHO, aTMOCHepHOE,
H ero IPHAEP/KUBATHCA OO0 HOJYYEHHA YCTOHYWBOIO MOJOKEHUSI, NMONOOGHOIrO
nonoskennio HeGecHsx Tex. Ilocie sTOTro aBleHHe MOMKET OBITH IIPOM3BOJBHO
MadIbiM,

IaBienne ofHUX ¥ TeX YK€ B3PHIBHBEIX BEIIECTB MOkeT uamenatbea ot 5000
armocdep ;o ;KelaeMoil Maxoil Bedmauubl. J[el0 B TOM, 9TO B OFHOI M TOH e
TPY6E cHlia B3]J])IB3. 3aBHCHT OT TIOATEJBHOCTH CMEIIEeHHA 3JIeMeHTOB IOpeHHA.
Cmemenue MOKeT OBTH TAK COBEPIIEHHO, TaK TECHO, 9TO B3PHB OYAET MOYTH
MoMeHTaNbHME. WM, maoGopor, oH MoO:ker OLITH MEAJEHHHIM, KaK TOpeHHe
OpPH ITOXOM CMEIIEHHH, KOTIa YaCTH COSMUHAIIMXCA BEMECTB 09€Hb KYIIHEL
OTHM TyTeM M peryaupyerca fgaBienue. Tar Gojee minm MeHee CHIbHOE Jeii-
CTBHE Imopoxa 23aBHCHT OT ero IIle"OTOBJIeHHH.

Ilpu BEHICOKOM [aBIeHNH HCOOJL30BAHHE SHEPTHH BEIHKO, HO TpebyercH
HeomoauMo Goapmaa paboTa ANA BTAJTKHUBAHUA Macc BO B3pPHBHYI TpyOy.
IMosromy Hamo, MO BO3MOMKHOCTH, HE OYeHb TePAd B WMCIONbL30BAHNM, IOHH-
8HTH MaKCHMAJbHOE [aBlIeHUE B TpyGe. B TeMumepaType MEI TYT He BRIUTDHBAEM.
Ona nensberxHO BHICOKaA, UMeHEHO 3—4 THeasu rpaxycos L. Mckyccreennoe
OXJaMJeHne HADPYKHHX CTEHOK TPYOH HE00XO0IMO.

Mur momeM ceifdac ykasaTh Ha MOTpeGHBIE MumuMyM fasienusa. On ompe-
mensAercs BAHMAHHEM aTMocepH, ee naBieHuHeM. KclIu HavgaTh HOJET C BHCO-
KHX rop, TO arMocepHOe faBienue MoxHo npuHATh, B (0,3 Kr Ha KBaJgpaTHHIMA
CaHTHMETP. ITO COCTAaBIAET OKOJO TPETH JaBJeHWS IPH YPOBHE OKeaHa.
3HauuT, OpH BBUIeTe rasbkl TpyObl He AO/MKHBL HMeEThH |[gaBieHue] MeHbBINE
0,3 [kr/cx?]. B mawade e TpyOH gaBieHHe QOJKHO OBITH, IO KpaiiHe#r Mepe,
B 36 pas Gombme (mcmoxps[osaume] 75%). Urar, maxkcumMainrmoe [aBlIeHHE
rasoB He JOKHO ObITE MeHee 10 aTMocdep. B HmxHEX jKe clrogax — He MeHee
30 armocgep. Bo BcaKOM cayvae, MOKHO OTDAaHHYHTHCA CTa aTMOC(epamH.

PaccunuraeM BeamYumHEy NnJOIMajM OCHOBAHWA B3PHIBHOH MNUIHHAPHIECKOMR
TpyOH IpH 3TOM jAaBleHHH. Eclu pakera BeCHT TOHHY, a CO B3DHIBHEIM MaTe-
pHANTOM O TOHH, eclIH gaBleHHe Ha Hee OT B3PHBAHHA B 2 pasa IpPEBHIIAET
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¢e Bec, TO HaJI0 MOJYIHUTH AaBleHue Ha aHO TpyOu B 10 Tomu. Ilromangs ocHo-
pamna TpyOs GyneT paBHA CTa KBaJpPaTHBRIM caHTHMerpam. Jmamerp Kpyraoi
anomana ocHopammsa coctasur 11,3 cm. Mer yike roBopuim, Kak IOJYYHTH
HU3KOEe [aBJeHHe: YeM KpyIHee 5IeMEeHTH B3pHEBa, T. €. UeM XY:Ke OHH pas-
MemiaHs, TeM B3pHB clxaGee. Bce e B 3amepToM mpPOCTpAaHCTBE, B KOHILE
KOHIIOB, MaBJeHHE AOCTHTHET Oorpomuoil Beaumaunsl. Ho, Bo-mepBrix, Tpy6a
TIHPOKA W OTKPHTA, BO-BTOPHIX, PasMelIMBAHNE TAKOBO, YTO [aBJeHHEe NOJY-
gaerca Kakoe HaM HYEHO. IToBTOpAI0, 9TO ME HHCKOILKO HE TepsAeM dHep-
ruu ropeHus ot ciaboro gasieHud. IIpm GecmopsagodHOM B3pEHBE (B3PHBE
qaCTHOM B 00IIelt Macce) IPOMCXOMUT OXIaKIeHNe K GyPHOE IBHIKEHHE (IOPHIB).
Ho pgsmwxenne, He cosepmas paboTH, TYT ke IPEeBPAINAaeTCA B TEILIOTY, H
Temmeparypa BoccranaBiausaercd. MDusmkm xopomo 510 nopuMarwr. Ecam me-
NOJb30BAHNE DHEPIMH M GygeT Xy:Ke HPHM MajoM JaBJeHUH, TO BHHOBaTa B
ITOM a’moctbepa. OHa Heé MmO03BOJIAET B3PHBYATHEIM BeIleCTBaM pPaCIIHPATHCH
peorpanudenno. Ho s3aTo mpu GoasmoMm JapieHmH TpyGa Oymer Kopode, 4Tu
cocTaB/geT DKOHOMHIO Beca. B mycrore, yBeTHUHBAsA JAUHY TPYOR, MBI MOKEM
JOBECTH MCIOIXb30BaHue dHepruH ropenus mouru no 100%; @wo aauma TpyGH
6yper Tormga o6peMeHHTENLHO BeJduKa. fI MHOro pas morassBad, 410 pabora
BTAJIKHUBAHHA B3PHBHBIX MaTepHaJdOB B TPYGY JOBOJBHO BeJIHKa W IpH
HamGoAbINeM gaBlIeHHH Heomonnma. Jlaa ma0eKaHHA BTOTO MOKHO CHeJNAaTh
Tak, 9TO0LI JaBieHHe B Havake TPYOBl MepPHOJUYIECKH MEHANOCH, HaIpHMep,
or 200 armocdep mo myas u or myas go 200. Omo 6yner soaamctaim. CpenHee
aBJIeHHEe MOMeT OBITH B 9TOM clIy4Jae OY€Hb BeJIHKO, JHAIIb Ohl nepeHec ero
geq0oBeK. B3pHBYaTHE BOIECTBA TYT JAOJIKHE BTAJTKHBATHCA B MOMEHTHI CIa-
Gelimero maBleHHs, mepHoaudecku. Torga pabora BTalKWBaHHA OymeT HHY-
TOH{HA, 4 HCHOJH30BAHME TEIIOTH HWIH XHMHIECKOr0 CPOACTBAa TOpasfio 6OJb-
me. B Bojie 'Xe TOMIKE He OTPA3ATCA BPEAHO Ha deIOBEKe.

TMBUKEHHE PAKETHI OT B3PBIBAHMA B IIYCTOTE H B CPEJE,
CBOBOJIHOI OT TSKECTH

Xora m He BHTIOJHO aBaTh OTOPOCY OTHOCHTEIBHYIH0 CKODPOCTEH, GOMBIIYI0
WM MeHBINYI0 abCONIOTHOH CKODOCTH CHapAaa, HO OPH ymnoTpeOJIeHHH B3DbHIB-
YaTHX BeIECTB OTHOCHTEAbHAasf HX CKOPOCTh, IOHEBOJE, IOCTOSHHA. deM
oHa BooOme Goapme, TeM GOIBIOYI0 CKOPOCTH NMOJydaer ammapart. Heau Tak,
TO CHaYalla CKOPOCTE 4acTHI[ 0TGpoca GOJbIIe CKOPOCTH PAKETH H HCIOIb-
30BaHHE OYeHb MaJO, 3aTeM 00e CKODOCTH DAaBHH, HCIOOJBL30BAaHHE IOJHOE,
Ianee, ckopocTs 0TGpoca MeHbINE, H NCHOJIb30BaHNEe YKIOHAETCA OT DOJHOTO.
Kopoue, ncnonpsoBaHue SHeprum, WIHW MEPEXOJ €6 B JBIDKEHHE PAKeTH, Ha-
YMHAETCA € HyJNsA, IMOCTENeHHO Bo3apacraer, goxomut mo 100%, sarem nempe-
PHIBHO YMeHBINAEeTCA, CIOYCKAasAch B Npejete [0 HYyJId.

Ipn BapwBammu Mb uMeeMm jBe morepH. Ilpesxme Bcero He BCH BHepPrusa
Temaa IpeBpamaeTca B ABMKeHHe oTOpoca. Ho weMm naumrHee TpyGa W deM
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razoo6pasHee MpOAyKTH 0TGpOCa, TeM 3Ta IIOTepsA MeHbIIe. B mpenene oma
ayns., Ha mpakTure HCHOIL30BaHHE He NOKHO OHTH Membine 75%. Bropas
IOTepsA 3aBUCHUT OT TOTO, YTO OTGPOC UMEET OJHY U TY Keé OTHOCHTEIBHYI0 Ham-
GONBIIYI0 CKOPOCTh, He PABHYI0 YCRODAWIEMyCA ABHeHwio cHapama. Hak
YBHJHM, 3Ta IOTEPSA, IPH KOCMHIECKHX CKOPOCTAX, COCTaBIseT He Menee 35 %,
a mcrmolbzopanue — He Goxee 65%. B cpese TaroTenna, B KOTOPOIl MBI JKUBEM
Ha 3emie, oHO Meubme. Ecim npmmATs BropweHoe mcmoxbzopanue B 50%,
TO paKeTa mpeBpamaer B cBoe apmkenme okoao 37% (0,75 X 0,5) Bceit mo-
TEeHINHANbHOM DHEPTrUH B3DPHBYATHIX BEIIECTB.
HWmeem B mycroTe M B cpefe, CBOGOZHOH OT TsKECTH,

WdM + M,dvV — 0. (32)

Ho M, cocrour us mocrosunoit maccst M, (1. e. u3 cHapaga, Jiofei, 3a-
nacoB W PasHEX NPHHAIEKHOCTEH) M mepemenHOH Maccer [M] BaprBwaTHIX
BemecTs, KOTOpke, Cropas, BEIOPACEHBAOTCA M3 pakersl. Jmagur, M, —=
= M, -+ M. Tenepr BMecTo (32) momyamm:

WdM + (M, + M) dvV = 0. (33)
Orcroma
aM
Murerpupys, maiimem:
V — — W.In (M, + M) + const. (35)

(In osmagaer marypaapHHi dorapudm). [HomyctuMm, 9T0 npu Hagame B3PHI-
BaHHsA paKeTa He ABHWragack, T. e. V=0 um M = M,. Torga ms (35):

const = W .1n (M, -+ M,). (36)
CrnegoBaTelbHO:
M M
V—W.ln (ﬁ) (37)

Hanbonpmyo cxopocTh IOIydaeT pakera, KOTAa MH3pacXoiyeT Bech
3amac BBPHBYATHIX BemectB mam xorma M = 0. |
B raxoM cmyuae

, M
Vmax=W-1n(1 + 35 ) (38)
1.

N3 mocnenneit ¢opmyast Bupmo: 1) MarcmmanbHasg CKOpPOCTH CHapAaa
(Vmax) TeMm Gousme, weMm Goabmyro ckopocts umeer orépoc (W). 2) V max
MoOskeT OecmpeleJlbHO BO3pacTaTh € yBEAWICHHEM OTHOCHTCIBHOTO KOJII-
M,

M,

9ecTBa ( ) ordpoca. Ho Bospacrasme 310, CHauaJa HOBOJBHO OHICTpOE,
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M
mOTOM JellaeTcA Bee Oojlee um Oollee MeqaeHHEIM. Ecam oTHoImeHme 2

M,
My
O49eHb MAaJI0, TO MATEMATHKH JETKO HOKAMKYT, 9TO0 Vpax = W - SHaunT,
1
B 9TOM ciydae Viyax mpomopnmonamsua samacy M, Hamporms, B mpepemne,
My
korga orHomeHme (cM. 38) oueHb BeaWKO, Vpax = W-.ln —), T. €. BO3-

My
pacraHme cKopocTH Oyner wgpesBH4aitHo MejdeHHoe. 3) CKopocTh pakeTH

M
He H3MeHAETCsd, eCJH OTHOIMeHHe Tfl ocTaeTcAad IMOCTOAHHBIM. OTCIO,E[&
1

BHJHO, 9TO KOCMHYECKas CHKOPOCTH He BaBHCHT 0T aGCONIOTHON BeJHIHHBI
MaccHl cHapsapma. MHeME croBamm, Macca CHapsAfa M ero HArpysKa NPOM3-
BOJIbHO BeJHWKA, €CIH He CYATATHCA ¢ MHRIMH ycJaoBHAMH. 4) OKoHUaTenmbHAS
Vmax He 3aBHCHT OT MOPAAKA B3pHBaHHA. I[POXOANT I OHO paBHOMEDPHO

WIH HET, CeKYH[H WJIH THCAYENETHA — 3T0 BCe paBHO. [lae mepepHIBEL
Hmgero He smadgar [16],

N3 (34) naiipem:

@ MiM C Tdr (39)

Ileppas gacTe BHIpa)kaeT CEeKYHAHOE YCKODeHHME B IBIJKeHHH paKeTH, T. e.
CHIIY POMKJAEHHOH B Hell OTHOCHTENbHOH TAMECTH (XOTHA KPYIoM, IO HameMy
ycaosuo, TaxkecTH Her). Hax Buamo (39), oEHa mpomopnmoHaJlbHA WHTEH-

dM :
CHBHOCTH B Pacxofie MaTepHala (“?ﬂ_) Kpome Toro, mo mepe ero (/M)

M3pacXOf0BAaHAA, KaMKYINAACA TAIKECTh YBEJHYHBAETCHA, Tak Kak [M yMeHb-
maercg. UYToOH OTHOCHTENbHAS TAMKECTh OCTABAJAch HEM3MEHHOH, HeoGxo-
JIMO IOCTemeHHOe ocjableHnme HHTeHCHBHOCTH B3phiBa. Torma ma (39)
TOJLy IHM:
M;W_ LM g 1(39,)
M

e K ectb moCTOAHHASA OTHOCHTENBHAS THAMECTD. OTGIO,E[aI

—W.dM
o =X dt. (392)
Warerpupys, moiydum: _
—W.In (M, + M) = K-l + const. (393)

Ecmm M = M,, 1o t =0, caemoBaTelbHo:

t=W ln(Ml-{-Ms

M, +M )° (394)
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Ecau M =0, 1. e. Bech B3pHBUATHIl MaTepHal MHCICPIAH, TO

W M3\
= — .]In _
=g W1+ (395)
3HauNT, BpeMs BCero B3pPHIBAHUA OOPATHO TIOAYYaeMOl OTHOCHTEIBLHOI
TAMKECTH W YBeAHIHBaeTcA ¢ Maccoil orbpoca.
Wa (39,) maiimem:
aM K , 1
= — o (My+ ). (39)127
OTciofja BHAHO, YTO HAHMeHBIIAA WHTEHCHBHOCTL B3DHIBAHHA HIHM Hau-
MeHBIIASI HX moTepA OHBaeT NnpH KOHOe B3pHBaHusA, Korma [ ocraiock
Mamo, a HamGoJepmas — BHadaxe, xorga M = M,.
B mepeom ciayuae

aM KM
&= T W (39:)
a BO BTOPOM
M K
S = — 7 (My+ My). (39)

Oraomenue HanboJdbIIero pacxofga (B Hayalle) K HaUMeHbIIEMY (B KoHIe)
Oynmer

14 ﬂ;j . (39)

M
Yem Gompme OoTHOIMCHHE —ﬂT“, TeM CUIbHEe W3MEeHSEeTCA pACXOJ, B3PHIBUA-
1

TOTO MaTepmatga, n, 06paTHO, OH HOYTH IOCTOSIHEH IPH MAJIOM OTHOINEHHH.
Ha npakruke cuiy B3peBaHHA H3MEHATH HeyA00HO, Ipome NepeHOCHTH
HeIOCTOAHHYI TAKeCcTh, MOTPYSHBHIM JIOJled M ApPyrHe HEKHHE NpefMeTHl
B JKHIKOCTb.

Bpemsa BaphBaHHA BCero samaca, IPH er0 PaBHOMEPHOCTH, KOTAA YCKO-
PeHHe paKeTHl H OTHOCHTEJBHAs TAMKEeCTh BO3PAcTaloT, HO PacXoj B3pHIBYa-
THIX BeMIeCTB OfMH M TOT e, MOKHO BHIDA3HThL elle TaK:

dM

tl:Mﬂ:W. (3910)

Tyr mpoMsBOIHYH MOMKHO 3aMEHHTH CEKYHJIHEIM DPacXoloM B3PHIBIATOrO

pemectBa. To jKe BpeMs, IPH PABHOMEPHOM YCKODEHMH paKeTHl H IIOCTOAH-

HOIl OTHOCHTEeNBHOH TayKecTHm B cHapane (39;), Ho HépaBHOMepHOM pacxoje
orbpoca, Gymer paBHO:

. v dv
ty= ——E;,ax = Vmax: " (39]1)
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IIpousBogHas TyT BHpakaeT NOCTOSIHHOe IpubaBieHme CKOPOCTH CHApsMA
B CeKyHIY.

VnTepecHo 3HaTh, KaKad 4YacTh IONHOH pPaGoTH ABIKYIUXCA YACTHI
orGpoca mepefaerca parere. meem:

E,— 0,5M,.- W2, (40)
Ey = 0,5-M,Vax . (41)
Orcropa:
£y My Vinax \2
y iy T ( W ) ; (42)

uIH, Ha ocHoBaHum (38):
E M Mz\)2
7 = () (43)

OTcofa MOYKHO BHYACIHTE, 9TO HCIOJIL30BAHME He MOeT ObTh Goapme 65% ,
a [N DONydYeHHsa KOCMIIeCKHX CKOpocTeil oHO Moer OHTh npuEaTo B 50%.
Ecam samac B3pHIBIATOrO BEM[ECTBA CPABHUTENBHO HEBEJINK, TO MPHOIH3HU-
TeILHO HOJy4IuM BMecTo (43):

E
| =My M, (451181
HIIH, TOYHee.
E, M, M,
5= (1~ ) (46)

Mosxuo monyumth eme Gomee Toamyo (GOpMyJTay, 3HAf, 9TO

x? z3 !
ln(1+x)=x—7—|——§—~—T... (47)

W3 ¢opmyn BumHO, 9TO cHagada, KOTJA 3amac MaJj, DOJE3HOCTH BO3pa-
CTaeT NPONOPIHOHAIBHO 3amacy, 3aTeM Me[JIeHHee, AOCTHraeT HamGoJbmeit
BEJIHYHHEI, IOTOM MEJIeHHO YMEHBIIAETCA H, B Ipejele, MOCTUTAET HYJA.

M .
OTHOI[IGHHGH: = ¢, COOTBETCTBYKIIEe HAMGONbIIEH IOJNE3HOCTH, ONpe-
JendeTca ypaBHEHHEM:
2
In (1+ q) =1_|_§'gr -q 6musko kK 4 (T. e. 3amac NpeBHIIaeT BeC PAKETH B

4 pasa), a ucmonbsosamne 65%.
Kpome Toro, 90 MH BHBEJIH aHAJTHTHIECKH, H3 Tabauusl [6] BHgEM, 9TO
ranGoapmee mcmonbaosamne (A0 65 %) sHeprum orépoca GhiBaer TOrma, KOTja
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Bec ero B 4 pa3a Ooapme Beca pakernl. Ho mpomenTt mcmons3osaHusa, Boobme,
me Max (oxoxo 50%), Korga OTHOCHTENBHOE KOJHYECTBO 0TGpOCA Kodebiaerca
or 1 mo 20, a coorsercreyiomue cropoctu ot 3000 m[p cex.] mo 15 000.

Tabanuma 6
oot IV max. ecnn ovo- | Jmax IO | PRGN | e e no
S| e PSR LB | el
M,: M, dopm(yaa] (38). |"yiyaal (38). |popm[yaa](L3).
0,1 472,5 378 8,87 11,4
0,2 910 728 16,55 42
0,3 1310 1048 22,9 92
0,4 1680 1344 28,2 138
0,5 2025 1620 32,8 204
0,6 2345 1876 36,7 280
0,7 2645 2116 40,0 357
0,8 2930 2344 42,9 440
0,9 3210 2568 45,8 520
1 - 3465 2772 48,0 607
1,5 4575 3660 55,8 650
2 5490 4392 60,3 1520
3 6900 5520 63,5 2430
4 8045 6436 64,7 3300
5 8960 7168 64,1
6 9730 7784 63,0
7 10395 8316 61,7
8 10 985 8788 60,5
9 11 515 9212 58,9
10 11 990 9592 57,8 ‘Ha pene o
15 13 865 11 092 51,2 i
20 15 220 12176 46,3
30 17170 13736 39,3
50 22 400 17 920 31,0
100 26 280 21 040 21,0
193 30038 24032 14,4
o o o 0

JTO BUONHE OCTATOYHBIE KOCMUYECKHe BeNHYumAn. J[Be cKopocTH TabGIMIE
OTHOCATCA K pAasHLIM B3DPHBYATHIM MaTepuajiaM. bBoJpmas — K YHCTHIM —
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BOIOpOAY U Kuclaopony. Menbllag — K yrieBofopofaM W SHIOTEHHEIM COeIu
HenmaM Kuciaopona. Ilaa HarnAgHOCTH, A npuOABIAKL HATHIl CTOIGEH, KOTO-
pHii mokaasiBaeT B Kuiao[merpax] Hambonbmee mMOgHATHE Tela IPU 3EMHOMH
M IOCTOAHHOH THAMECTH.

Hame mccienoBanue mpHMeHserca B clenylomux clydasx: 1) B cpene
6es TasecTH, manp|[umepl, MeNAY COJNHIAMH HJIH MJIEYHBIMH IYTAMHE, Te
TAMECTh CJIM3KA K HYJTI0; 2) Ha MAalBIX acTepPOHAax, MaJblX JyHaX (IyHH
Mapca) i na Bcex Maabix HeGecHbIX Temax, Haup [umep], Ha koasnax Carypra,
r7e TAMKECTHI0 TOMKe MOMKHO mpenedpeus; 3) Ha opbute 3emiuu; 4) B KammoM
MecTe JI000H COJNHEUHOH CHCTEMBI, HAa KaKOM YIOJHO pacCTOAHHM OT Hebec-
HOro TeJa, ecIH CHApAX BHe aTMocdepsl u mpuobpea HAH He OpHOGDET CKO-
poCTh, NPENATCTBYIOmYI0 eMy 3ageBaTs He0ecHoe TeJ0 HIH €ro aTMo-
chepy.

[ToToM yBUmUM, UTO AiA W30e:KaHUA TOTEPU DHEPTUH, HANPaBIeHHE B3DPH-
BaHUA MOGKHO OHTHR HOPMaJbHO K pPaBHOJEHCTBYIOMEH CcHJe TATOTEeHHA.

Orcroia BHOHO, 9TO AOCTATOYHO TOJBKO OCBOOOIUTHCA OT IMJIAHETHON aTMO-
cephl W celaThCsa COYTHHKOM 3TOH IIaHeTHl, XOTA OB Ha OUYEHbL OIHBKOM
OT Hee paccTOAHHH, 9TOOH JajJbHeiilllee JBMKeHHEe W IEpeMemeHHe IO BCei
BCEJeHHO# ObI0 copepmieHHo obecrnedeno. [[eiicTBUTeNBHO, B3pPHIBAHIE TOTHA
. MO:KeT OHTBH O49eHb cJHabbIM, a dHeprHA, moTpebHAA MJIA 9TOr0, MOKET OBITh
saumcrBosana ot sHepruu Conuuna. OmopHLIT MaTepHan HagyT 9acTHIH albda
u 6eTa, MOBCIOJy paccesgHHBIe, HIH 6OJHIH, KOCMAYECKasA NBLIb U Ipyras Hebec-
HaA MeJI0Yb,

Ilepssrit BeTMKMil mar 4YenosedecTBa COCTOHT B TOM, YTOOBI BBLIETETH 3a
arMoc(epy H caenarecA cnyTHHKOM 3eMan. OcralbHOe CPaBHHTENBHO JETKO,
BILIOTH [0 YAQIeHHA OT Hallell CONHEUHONH cucrtemsl. Ho g, KOHeYHO, HE HMEIO
B BHOY CIIYyCK Ha MAaCCHBHEIe MJIaHEeTHl.

OBU;KEHHE PAKETHI B CPEJE TAMECTH, B IIYCTOTE

Yerpaamm moicienHO aTMocdepy uian BooGpasum ce6sa Ha JIyre winn gpyroi
naamnere, HMeOINeil cyImy U He OKPY)XeHHOH rasamMu wim mapamu. MeaneHHbIM
BpameHnneM nanerst npemeGperaeM. Iloser cmapsama momer Gpith: 1) oTBec-
HEIM, 2) TOPH30HTAIBHEIM U 3) HAKIOHHEIM.

PasGepem Bompoc BooGme (cMm. [epr. 2).

+ Ha pakery JeiicTByeT culla TAKeCTH (g), BEpakaeMasa CEKYHIHBIM yCKo-
peHmeM, 3aTeM CHIa B3PHIBAHHA MO HANPABIEHHI AIUHHON ocu cHapsama (f).
Mesxay HampaBiJeHHAMA 3THX CHI 00pasyercd JaHHLIA yrox o, Goapmuit 90°.
¥Yrox cunsl B3pHBAaHUA ¢ ropHaoHTOM Oyner a—90 = y. Ito GyayT TpH HaH-
HBIX BeJImduHsl. HensBecTHSI: HAPaBIEHNe ABMKEHHA DPAaKeTH, OmpemelaeMoe
yraom B waum yriaoM x H BeJIMYWHA PAaBHOAEHCTBYHOmMEH p, T. €. CeKyHIHOe HC-
THHHOE YCKOpeHHe cHapAmga (p).
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Tpuronomerpus uHam mact (cM. 9epr. 2):

a=y+90% sine=cosy, cosa=—siny;
cosp= —sinz; z=p—90°% tgp= —ctgw.
. __ j-sina _ J-cosy
tgp = ctgz = g-+j-cosa  g—j-siny

p=VP+g+2z-g-cosa=V+ g —2/-g-sing.

(48)

(49)

M3BecTHHIT yToX ¥ U HEHM3BeCTHHIH 2 Impolne, TOTOMY YTO OHM MCHbINE OpA-
MOTO W ONpeflelA0T HAKJIOHBI K TOPDH30OHTY CHIBl B3DHIBAHHA (TaKMKe OcH
paKeThl) H PaBHOJIEHCTBYIONIEIl (HCTHHHOE HANPABJICHUE ABHKEHUA CHAPAAA).

[eprT. 2]

HaroBo e Gypmer mCHOIB30BaHHE B CpPele TAMKECTH, B IycTOTe?

El = 0,5M1’Vgnax -+ A.
A ectp paGora mogmATHA paKeTH, a [E; — paGora paxeT.
A=—cosB.l-M,g= +sinz.l-M,g.

! osmagaeT BeJIMIMHY mpoJieTa WIH AJMHY NyTH cHapsaja.
Ecam p m j GyRyT DOCTOAHHEH, TO:

l — V?’nax
2p
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a (us 65—67)

Ey = 0,5My-Viay (1 4 ? .sin x). (68)
Jamee
Ey = 0,5M,-We. (69)
Uz (68) u (69):
VZ
ﬂ=%= g; v’;‘;"(‘l—i—%sinm). (70)

Us TPUIOHOMETPHH H3BECTHO NJA BCAKOTO yriaa:

ctg B

CO8pPp = ———v, 71) .
e (71)
Orcioma u [u3] (48):

g+j-cosa — sinz — g—j-siny

V2-sin®a + (g +j-cos a)? Vitcosy + (g—7siny)®
(72)

cosp =

U3z (70) Temeps MokeM HCKIIOYHTH Hem3BecTHHH sinz. Ho mapgo eme
HCKIIOUHTE B Vipax. Wmeenm:

h=2 I (1+ "f?f) (39)

9r0 ecThb HOJHOE BpeMA B3PHBAHHA INPH IMOCTOAHHOH OTHOCHTGIBHOM
rakecrn K. Ho

K=] 1 Vpax=pils (74)
Canenmosarensno, (uz 39, m aroro [74]):
w? My )2
Vﬁlax = pz_ g {]I’l (1 + M: )} . (75)

Teneps m3 (70), (72) m (75) maiinem:

_ My ﬁ}ﬁ
n= T {ln (1 - I, X

s (14 g(g—j-siny) ) 77
( VP costy + (g —7siny)- V[ + g2 — 2jg-sin y) (77)
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Korma tamectn HeT, g =0 u p =j. B aTom ciygae mochenuas gopmyia
naer ¢opumlyay] (43). Oupepenum no (77) Hemoarzosanue (1) B TOM Claydac
KOIZla BBPEIBaHHME FOPH3OHTalAbHO, T. €. Korga ¥y = 0. Torga omaThs momywamm
dopmyny (43). Jlerko m Tak BHeTh, UTO IPH HANpaBJIEHHH B3DHIBAHUA, HOD-
MaJbHOM K CHJE TATOTeHHA (TOPU30HTANBHOM), HCIOIL30BAHHE TAKOS Ke,
KAK IpPH IMOMHOM OTCYTCTBHH TaAMecTH. Biamsro K nuaunere (y caMmoii moBepx-
HOCTH) IOPH30HTAlILHOE B3PHBAHHE He IPHMEHHAMO, TaK KaK pakKera, IOHMH-
magch, 3ajeHeT 3a moysy. Ho Ha HEROTOpOii BHICOTe, Make B BO3JyXe, OHO
BO3MOKHO, a TaKe TOTHa, KOrZa pakeTa, B CHIY NIpHoOpeTeHHOH KocMWde-
CKOH CKOpOCTH, yiKe He MOKeT 3aJieTh 8a aTMocdepy M HOCHTCH, Kak HeGecHOe
reso. OHO eme mpuMeHHMO K nIaHeTaM (ea aTMocdep, IPH JABUKEHAN CHAPALA
0 FOpPH3OHTANBLHOMY rilagkomy nyTH. [lajee yBUmUM H DpHMeHEHHE K JIBH-
3KeHHIO B aTMocgepe.

Mosxem nposeputs ¢opm[yry] (77) eme Ha omEOM YacTHOM clydae.

Ilomoxum, uTo jABUKEHHWE CHApAmA OTBecHO, T. €. ¥y =90° mw p =] — g.
Torna HaiigeMm:

v (s B (- 5). =

Jdrta me ¢QopMmysna GbIa BEIBeJeHA paHee H CONEP/KUTCA eme B IMEYAaTHHIX
tpynax 1903 r.[2°] U3 mee BMAHO, 9TO OTBeCHOE [BUKEHHE PAKETH OYEHbH HE
BHITOJIHO, B OCOOEHHOCTH, KOIjla j HEMHOr0 IpeBnmaeT TAecTs. Hamporus,
yeM GOJBIIE CHJIA B3PHIBAHHA / IO OTHOIIEHWIO K g, TeM NOTepA MeHbIIe u
n Gompme. CpaBHHBasf MMOJe3HOCTH B CBOGOAHOI OT TsamecTH cpeme (43) ¢
TQJIeBHOCTHI0 B Cpele TArOTeHHs npm orBecHoM ABmkenuu (80), smmum, garTo

MOCNeHAA IMOJe3HOCTh MEHbIIe mepBoit B 1 : (1 — }i
BEIpayKkaerTcsa Ipoodsio ?. Ecaun, manpumep, cmia B3peBauusa B 10 pas Gonpme

). OrHOcuTembHAA IOTEPSA

peca pakersl, To morepsa cocrasur 0,1. Ho xorga oGe cuast paBHEL, TO mOTEpPA
pasua 100%. T. e. Bca smeprus repserca GeapesynsTaTHO Aia cHapapga. leii-
CTBUTEILHO, B DTOM CJIydae paKera ypaBHOBEIIeHAa, He MOJHAMAETCA H He
floydaerT HHKaKoii ckopoctH. IIpum GeckoHedHOH cuie (j) B3pHBa HCIOIb-
goBaHNE, KaK B cpefe 6es Tamectn. Ho CHIbHOe B3PHBaHHE Bce yOHBAaeT
paspymaer BHYTpH cHapsga. Ero MOHO IDHMEHHTH TOJIBKO NPH CHAapANax
fez Jdofell M CIOKHBIX aOmapaToB.
Tabauma 7

Cpema Tsmkectn. OTBecHoe [BHGHAE PAKeTHI

ig.. | i l 2 ‘ 3 ‘ 4 ‘ 5 ’ 10 | P
IloneanocTs B mpomenTax 0| 50 66,7 | 75 80 90 100
CrapocTh B mpomenTax 0| 70,7 | 81,7 | 86,6 | 89,4 | 94,9 | 100
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Hax Bmamo, OTBecHOE [BHJKEeHHe CONPOBOMKIAETCA OGONBLIOH moTepei
9HEPTHH, B 0COOEHHOCTH, KOTJa CHJIa B3pHBaHUA (f) HeBedukKa. TyT j goxHO
O6pTH GONBINE g, B MPOTHBHOM clydYae Jajke HHKAKOr0 JBIKeHHS He MOJy-
gurcsa. Ilocnenusas cTpoKa BhIpa)kaeT B NPOLEHTaX HAaHGOJBNIYI0 COOTBET-
cTByIOmylo ckopocth. Ha camoM fesie CKODOCTH BEIpAMKaeTCA BTOPOM CTPOKOIL,
OOTOMY 9TO YacTh YHEPIHHU IOHJeT Ha NOJHATHE BO BpeMd B3PHIBaHUA (HOKa-
sano B 1903 r.).

IIOJIET PARETHI B CPEAE TAMECTH, B BO3AYXE

l.omomuM, 9TO IrOpH3OHTAJBHO PACHONOKEHHAA paKeTa B Cpele TAMECTH
JIBATAETCH eIe IO BIHAHHEM rOpH30HTaXbHOH cuisl. CHavala CHiIa TAMECTH
sacTaBHT ee majathk mox yraom or 90° m memsme. Toumee — ramrenc (tg)
9TOro yraa paBeH‘%'. Ho uepez HECKONBKO CeKYHH OPHBOHTAJBHAA COCTaB~
JAKINaA CKOPOCTH pakeTH OyIeT TaKoil TpoMajHOIl, 9TO OTBECHOE [BHKEHU®
CHapsAja, TpH ero (OJBIIOH IOBEPXHOCTH, CTAHET COBEPIIEHHO HEe3aMOTHBIM

[HepT. 3]

B CPaBHEHHH C FOPHM30HTAJbHOH cocTapasaiomeii. Torga paxera 6yner ABHraTh-
CA NOYTH MOPH30HTANBEO, KAK IO pelJncaM. MoKHO BHUHCIATE, 9TO IafeHHe
PaKeTH, BCJeCTBHe CONPOTHBIEHWS BO3IyXa, NPH BHAYUTENbHOH OOKOBOK
IIOBEPXHOCTH CHapsAfa (BepTHKANbHASA TPOEKIHUSA) MO;KeT OBTH TOJIBKO OYEHb
Me[lIeHHEIM, naske Bce Gojlee H Golee MeNJEHHHIM IO Mepe yBeIHYeHHA CKO-
poctu pakxerel. Tak ke OymeT 0GCTOATH AeN0 H NPH HAKIOHHOM JBMKEHHN
CHapaja, ecau HaKIoH He npesmmaer 30—40°. Torma cmapapn, cmycTd
HECKOJBKO CeKYHZ OT Hadyala [BHKEHHH, J[BUraercs Kak 10 HAKJIOHHBEIM
peabcam.

ITpumepnoe majenne XOpOmO yCTPOEHHON paKeTH, MPH OTCYTCTBHH FOPI~
30HTAJBHOrO JBHKEHHA, COCTABHT TOJBKO 2—3 mecaTKa METPOB B CEKYHJY.
Ilpn orpomuoii sxe mocTynaTelbHOM CKOpPOCTH OHO AOMEHO Aoith no 1 Merpa
U MeHee B CeKyHay. UTo ke 9T0 B CpPAaBHEHHH ¢ KOCMHYECKOH CKOPOCTBHIO?
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M3 uepreska mMeeM, TPHOIUBHTEILHO:

Vinax = p-ty; (83)
p=7j—g-siny; (84)
K= (85)

w M
t=—-In(14 32); (3%)

Ve = ( — g-siny)- 2 In (1 + 472). (86)
1

910 mpH mOCTOAHHOM J.

Qopmynsl eme Gollee MPHTOAHE NPH ABIKEHHH CHAPAAA IO HAKJIOHHOMH
HeIONJAIONIelicA IIOCKOCTH, T. €. HPH YCKOPEHHOM JBHKEHHH IO rope
(pBEpX).

3aiimMemcss onpejielieHHeM HUCIOIb30BAHHA.

E, =0,5 Ml‘Vﬁnax + 4; (87)
A=M,.-gh=M,-gl-siny. (88)
Tyt h ects BermunmHa DOAHATHAA CHapsAA.
Orcropa:
M .
Ey =3 Vi (1 + % .smy). (89)
Hamee:
E, =1 (90)
CreroBaTeaIbHO:
Ey . _ M V?nax £
E="= (1 + > -smy). (91)

C nmomomwio (86) m (84) ms aroro maiipem:

2 .
n=g {1+ G2 (1 =% sing). (92

Vnpowasi fopmyany (77), upm Mameix yriaax ¥y, IOJydYAM IPHOIMMEHHO
u oty camyio (92) gopmyay (cM. eme 49 dopmyamy).

Ecau pakera ropusonramera y =0, To moxesHocTh (U3 92) oMy amM
coriacuo ¢opm[yme] (43). Tax ke (ms 92), ecam y = 90°, momyumm m3BecT-
nyo gopumyay (80).

Bumum, 9to mosesnocTh 8 mycrtore (77) BooOme He Ta, 4To B atMocepe
WM, BepHEe,— B IYCTOTE IPH ABM;KEHNH CHAPAMA 10 HAKIOHHON NJIOCKOCTH.
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[Toreps, mo cpaBHeHHIO €O CBOGOJHON OT TAMKECTH Cpefow, OyIeT:
-:‘;— -sin y. (93)

Ecau, manpum([epl: g:7/ =0,3; y =20°% sin y = 0,342, to morepa cocra-
sur 11,4%. Ilpu yrme, BgBoe Membmem, motepa — 95,7%. IIpumaraem Ta6-
auny 8.

Tatnmma 8

Cpepa Tamecrn B armochepe. Haknomnoe JBmiKeHwe.
Ilorepsas sHeprMm B HPONEHTAX NpPH PAasHHIX | : g

) ¥roJ1 HaklloHa, B rpagycax
Cuna
BIPLIBAHNA 1 5 5 10 15 20 25 30 35
10 0,17 | 0,34 | 0,85 1,7 2,6 3,4 4,2 b 5,7
5 0,34 ) 0,64 | 1,7 3,4 5,2 6,8 8,4 10 11,4
2 0,8 1,7 4,25 8,5 |13 17 21 25 28,5
1 1,7 3,4 8,5 17 26 34 42 50 a7

Orcroa BHJHO, 9TO OY€Hb BHIOAHO OBIIO OB IyCKaTh PaKeTy IPH CaMOM
CUNIBHOM B3PHIBAHHH, €clTM OB He pa3pymHTeJbHOE €T0 NeiicTBHe H TEXHH-
decKie 3aTpyAHeHHs. Tak ke BBITOJHO OBLIO GEl HAIPABIATH PAKETY IO CaMbIM
HaNMEeHBIINM yIIaM, eclH Obl He paGora comporuBiIeHns atMocdepsr. Boobme,
moTeps, Jajke MPH Maloil cuie B3DHBAHHA, MOKeT OHTH HoBejeHa jo 1 mpo-
HeHTa.

BOJIEE TOYHOE BBIYHCJEHHE CONPOTHBJEHHA ATMOCO®EPBL

1 Bce ke B mocaenyomeM yupomain GopMyas, fagase MEOW B 11—12 rogy.
Jomycraio TemMuepaTypy BO3AyXa mocTOfgHHOUN. Biaromapsa aromy atmocdepa
pacumpocTpaHsAercsa 0e3 KOHHma. Torma mMeeM H3BECTHYI0 (GOpPMYJIy:

k:

e (), (95)

P ar

rae T“ ecTh BHICOTA BOOOpaykaeMoil atMocdepsl h, IpH HOCTOAHHOH ILIOT-
1

Hoern dy; [P, — nasnenne arMocdepH, coorsercrByiomee d,]. 3HauuT:

h dy
w=0(7) (96)
"
=h
de=dyeh. | 97)
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ComporuBicHHe BO3AyXa, HaH jasicHume (R) ero Ha pakKery OT ee NBu-
wenus, Oyner:
F v
=—ed s~
R =— % (98)
Oro pasienne (I[lomceme) me B aGCOMOTHHIX CcOMHHNAX, a B OOHKHOBEH-
HBIX Mepax, Hanp[umep] B ToHHaxX. Ilpm HaKIOHHOM HNBMKEHHH pPaKeTH
pamHa (I) myTn cocraBmT:

h
=4 7 (99)
Umeem: _
p=]—gsiny (84)
n
V=V)2p-l (84)
Orcioma
V=V2(G—g-siny)-L (100)
dieMeHT pabOTH CONPOTHBICHUA BO3AYXa BHIPABUTCA:
dT = Rdl. (101)
Wz sroro, (97), (98), (99) u (100), mHaiigem:
—l-sinu
aT =72 —g-siny)-le ™ -dl. (102)
IMomosum TyT:
l-si h
3;::‘ Y= i (cm. 99);
__siny __dh _ hde
de = ™ vdl = T dl =Sy
Torma Haligem:
ar = LU—gsing)di e o g, (103)
- ag-sin?y 1 :
ITonaraa TyT:
F(—gsiny) 3 _

Wurerpupys u onpepensa IOCTOAHHOE, IOJYYHM:

— —1
P aft () = i (14 ) o0
(105)
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Tlonoxnm:

l h
hi-Siny  hp-sin’y =2z (106)
Torpa:
T'=4-(1—(1+2).e 7. (107}

Ham wmamo onpemennts modHYI paboTy CONDOTHBIIEHHS aTMOCHepH.
Hns sToro Hamo NONOMKHUTH:
h=oc0 mam z= oo.

HMNmceem:
1 1
-7 — — = _ — = ; (108)
I+T+tetres
CiepoB[aTenbHO]:
1+z)ez=e?+z.e72=
1
et z -1 4 . _ . (109)

z z? e E 2z
LR L WAL T e Tt

Orciofa sicEO, 4TO €ciu h WM z paBHO GECKOHEYHOCTH, TO H BHIpaseHHE
(109) o6pamaerca B HyJab. 3HAYHT, TOrjga paGoTa COMPOTHBIEHHSA

T —A. (110)

Ilonnyo paboTy oTBecHOro jBm:cenms modydum u3 ¢dopm[yae] (104),
ecau monoxkum y = 90°. Torma mHaiimem:

F (5 —
r=Fi=0 4. p (111)
ag
CpapruBaa 3Ty paboTy ¢ moJdHON pa0oTOil HAKIOHHOTO [BH)KEHHA, yBH-
OUM, 9TO TOCHeqHAs 0O0JbIIe TMEepBOH BO CTOJBKO pas:

J—g-siny
T—g)sinty (112)
Ecaun j BemuKo UiH Y HEBENHK, TO, MPAGIN3HTEIBHO, MOMEM CIUTATh, UTO
pafora HAKJIOHHOTO [BHMKEHHA o6paTHa KBaApaTy CHHyca yIyla HaKIOHA.
3HayHT, KOrAa HAKJIOHA HET M [BMIKEHHE TOPH3OHTAJILHO, TO moiHasA paboTa
conpornpnennsa Geckoneyna. Ho aTo He mpaBuiBHO, TaK KaK PaBHOIJIOTHHIE
CJIOH aTMOC(I]prI He MOTYT CUYHTATHCSA TOPH30OHTAJIBHBEIMH, KaK MBI 310 npUHA-
JIH,— BCJIEICTBHE C[I)BPHHHOCTH 3emuid. OI{HHM CJIOBOM, IJif MaJIBIX YTIJIOB
$opmysnsr He npumenumsl. Tak, cciim NPUHATHL BEICOTY arMocdeps: samMeTHOH
maoTHOCTH B 50 KM, TO JCTKO BHIYNCIIMTH, YTO FOPH30HTAABHEI Ny Th OombIIe
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HaKJIOHHOTO TOMBKO B 15,5 pasa. Ecam je mpuHATL BEICOTY B O KM, TO FOpH-
30HTAJIBHHIL myTh GOMBIIe oTBeCcHOro Gyaer B 155 pas. 3Hauur, ropusoHTAIE-
Has pabora He MOKeT ObTh Geckomeumoii. Ilo ¢opm[yne] (104) mosxem BEI-
9UCHUTE MOJHYH paGoTy orBecHoro aeusenusa. [Jomyctum: F = 2; j = 100;
g =10; b, = 8000; d; = 0,0013; a = 100. Torga T = 14,976 ToHHOMETDOE.
Ona cosceM HeaHaYHTeNBbHA Jla’Ke B CPABHEHHH ¢ OfHOM paboTOHl INBUMKEHHA
paxersi, umeromeit Macecy B 10 TonH (6e3 B3pHBUATHIX BEIMECTB) M 0CBOGOMKAI0-
meiica or cuikl 3eMmuoit Tamecty (11 kM ckopoctu [B cek.]). 9ra pabora Goiee
60 munauon[os] ™. 3magur, oma B 4000 pas ¢ aumrom Goiawme pabOTHI OT-
BecHOro comnporuBieHns artmochepsi. Hauap JBmiKeHHme CHapsAjga C BEICO-
gaifmux rop, Tam, Ie BOBAYX pexe B 3—4 pasa, yBHAUM, coraacHo ¢opM[yne]
(104), uaTo aTa paboTa eme yMEHBINAETCHA MPONOPIHOHATBHO PA3PEIKEHHUIO, T. €.
TOMe B 3—4 pasa.

OT HaRJIOHHOIO NBUMKEHHA OHA YBEIHYHBAETCH He OdYeHb cHAbHO. [lo
dopmyne (112) moskeM 3TO BHUMCIHTH, moxous j =30, j =20 u g =10

| Tabaunma 9

Yoo R B 11 20 | 30 40 50 90
Tlmpu] =30 . .....| 467 | 11,3 | 5 2,85 | 1,92 | 1
Tiopm] j=20 . .....| 60 14,2 | ©6,0 | 3,3 | 2,1 1
Losin? g oo v vv ... 33 8,55 | 4 2,42 | 1,70 | 1

W3 sropoit crpoku BHmmO, 9T0 ¢ 20° HakIoHa paGoTa yBeJIHYHBAETCH B
11 pas. IloToMm, U3 cpaBHEHHA 2 M 3 CTPOK C UeTBEPTOHl BHAHO, YTO paboTy
MOKHO Ipy60 CUMTaTh HpomopnuoHadbHOM 1 :sin? y. Uem Goxpme j, TeM Gam-
30CTh 3Ta 3HAYUTEJbHEE, W Hao00poT. TpPeTha CTpOKa MOKa3HBAaeT yBeJHICHHE
paGorsr npn j = 20. Ilpm mansix yriax meTmHHas paGora, BeaenacTeue cde-
pHYHOCTH 3eMTH, TIOpasf0 MeHBIIe.

Mu BuHgenm, uro paboTa CONPOTHBJIEHHA NOPH OTBECHOM [BIDKCHHH CO-
crapasger 1/4000 wacts paGoTH ABHAKEHHA paKeTH, HO H IPHU HAKIOHHOM
NBUKEHHH OHA MEHee OJHOTO NPONEHTA.

Hurepecna 3aBHCHMOCTH pPabOTH CONPOTHBIEHHA OT MPOHAEHHOI'O TYTH
mau gocturayToii Buicorsl . Ilommas paGora Bipaskaercs dopm[ymoir] (104),

Ta6aumua 10021
OTHOCHTEIbHASA OCTAIOMIAACA PpaboTa CONPOTHBICHUA B MPONEHTAX

Yrom . . ... 1 5 10 20 30 40 50 90
= 4EM . ... 0 0 0 3,6 25 45 59 T4
= 8 » 0 0 0 0,094 5,4 19 32 53

h=16 » 0 0 0 0 0,14 2,4 7,9 25
h=24 » 0 0 0 0 0 0,305 2 11
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ocralomasnca — ¢opm [yramu] (107) u (108). Oma sasucur or HawIoHA (y)
u BeicoTl mopuaTuA. CocraBnenmas muOW0 Tabx[umal 10 u mokrassiBaer 3Ty
34BHCHMOCTB.

W3 nocmepaux 4 crpox Bummo: 1) Ilpm mpoiere B 4 KM cpaBHUTENbHAA
octarmascsa pabora mesamerna or 0 mo 10° marmoma. Ilame npu 20° oma co-
crapiser menee 4%. 2) Ilpn mponere B 8 KM (BBICOTHI), [ja)ke IPH HAKIOHE B
30°, ona oroxo 5%, a mpu 40° pasua 19%. 3) Ilpu nopgrATHE Ha BECcOTY 16 EM
.0HA Jlajke TPH OTBECHOM JABHKeHHH paBHa 25%, a npu mopmaATHN Ha 24 KM —
#e ooapme 11%. Ilpu HarmoHAxX ke MOYTH HE3aMeTHA.

CAMBIiT BRITOAHBIN ¥I'0JI MMOJIETA

ITo dopmyme (77) umu (93) MOkeM BBUMCIHTH MOTEPI0 PaGOTEHL OT HAKIOHA
# cpene Tasectu. Ilo gpopmyme (104) ompepenseM cOOTBETCTBYIOIYI0 MOTEPIO
0T compoTuBJIeHHs arMocepsl. COcTaRHB TaOMHIy U BEICTABUB CYyMMY HOTEpPS,
yBUIUM, KaKoil HAKJIOH CONPOBOMKIaeTcs HamMeHblmeir morepeii. Ou m Gygmer
CaMBIM BEITOJHEIM.

Ho u Ges Tabuun MOXHO, NPHOIH3UTENIHHO, ONPEJeIUTh HAHBEITOTHEHIIN i
yron makiona. Ilorepa 0T HAKIOHHOIO [BMKEHHA CHApAAA BEIPaMaeTcd
(cm. 93):

% -siny, B a0CONIOTHEIX eJUHHHNAX. . (113)

Ilotepss ot comporuBieHHA arMocepsl, B aOCOMIOTHEIX efuHUIAX, Oymer
fem. 104]:

ag=—4 L=EY g, (114)

sin?y

PaGora pakeTs paBHa:

E1=0,5-M1.V§nax:0,5.M1—W2{ln(1 + gi)}z(cm. 38).  (115)
ITosTomy o6e morepm, B abCOMOTHHIX egMHHmAX, OyZyT:

E,- Esiny+ Ag — B, Lsiny + 2 .d,-12- (’:w) —Z. (116)
] 7 a sin?y
Bssap mpomsBomHYI0 5TOr0 BHpAasKeHHsi M NPUPABHSB ee HYIIO, NOJYYUM
ypaBHeHMe, HeyJo0HOe JJifi peIleHHA OTHOCHTEIBHO sin .
Ho eme B 11—12 roay mel pokasweiBanu, 9T0 BETOAHEeHmmWH yroa
gesenuk. Ilosromy moxeM y 2-ro useHa mpemeOpedb BhIpaskeHHEM g-siny.
Torpa ypasmenme (116) mpespaturcs:

Z—E- £ .X4 T odihi A (117)
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3necy siny = X. . [lupdepennupya »T0 ypaBHeHHE, IPHPABHUBAA HEp-
BYI0 IIDOM3BOAHYIO K HyJI0 H ompefieasas X, moaydnm:

) ) 2Fani
X =siny = —ahg (118)
C momomsio (115):
° 4F dyh22
siny = I/ et (119)
TR o

OTcrofa BHIHO, 9TO BHITOAHKE yrox y: 1) yBemmumpaerca ¢ sHeprueit
B3pHBaHUA | ¥ 00mMHPHOCTEIO F paKeTH M 9T0 OH: 2) YMEHBINAeTCA € YBe-
IMYeHreM I0je3HOCTH (OPMH a [H] Macchl 0T6poca OTHOCHTEJBHO MAaCChi

Mz u
cHapAga (Tl) Ha nmamere ¢ Goxpmoill TaAMKECTBIO (g;) OH TOMe YMEHB-
maercs, u obparso. ITomomum B (119): F =2; d=0,0013; h, = 8000;
% =10; a=100; M,=10; W =>5000. Torma seramcaum siny = 0,167
u y=9°35". Ilpn j =20, siny = 0,57 m y = 3°20".
Ho npm Takmx Majkix yraax CcONpOTHBIeHHe arMoc(epH BBHAY ee
chepmamocTd GyfeT Topasgo MeHbIIE. OSHAYMT, H BHIOAHBIN yroa Oyaer

eije MeHbIIe.
W3 gopmynnr (117) maiineM OTHOCHTeNIBHYI0 HOTEPI OT 000HMX NpPHYMH:

; 2F dyjh?
Z 8 .y fWo g _Ex S . (120)
L‘l ] {381X2 7 Ma 2
aMIW“-{ln (1+ M) X
1
chopeﬁn%?a(?;n.u' GIes THIHEC- 1 5 3 L 5 6 ‘ 7 3
siny=X . .. .... 0,0097 | 0,0154 |0,0204 | 0,0246| 0,0292 | 0,0326 |0,0356 [0,0392
¥ron B rpagycax
W . 0,56 (0,88 1,17 (41,41 |1,68 (1,86 (2,07 |[2,26

Z:Ey=ITorepaB % . . . |14,6 11,6 |10,2 |9,23 (8,57 |8,07 |7,66 (7,33
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IToxkaskem OGonee mpocTyio (OPMYyNy JAJsA OmpeleleHHs NPONEHTHOM
TOTCPH.

Paspmenus Bropoit wiren Ha Tpertuit (8 120), y3maeMm, BO CKONBKO pa3s Io-
Tepd OT BIUAHHA TAMECTH GoJee, 4eM MOTEPA OT CONPOTHRJICHUA BO3AYXA.
-3aTeM, MCKIIOUHB H3 3TOro oTHomeHHA X ¢ momomypio (119), momyaum gucio 2.
3 a10r0 BHIHO, 94TO IPHW HAMBHTIOJHEHDIEM HaKIOHE IMOTEPA OT TATOTEHHH
B/iBOe 0OJBIIE TWMOTEPH OT COMPOTHBIEHHA BO3ayxa. ClemoBaTelbHO:

Z

_ £ £ .x_3. 8.
=5 X+5 x=5.2.x (121)

Tak, npu yrmax B 9 m 3°, Haiimem moxmyio morepio 8 0,025 n 8 0,0428,
T.e.82,5% m 4,3%.

Nz (121) m (119) BBIBEJiEM TOJHYH OTHOCHTEIBHYI0 MOTEPIO:

z 3 2TFdyhlg? ‘
7= o (122)
2ane fin (14 572)} -0

IInomanpe mogOGHO M3MEHAIOMETOCHA TeJa BO3PAcTaeT NPONOPIHOHAILHO
KBajpary ero pasMepos, a 00beM i Macca — KyOy ux. CiemoBaTensHo, moteps
YMeHBIIAeTCA ¢ yBeINYeHNeM Pa3MePOB PaKeTHl, a TaKiKe ¢ yIydmenneM GopMsl
4 CHapAla u yBeJIH‘IBHHBM } HJIH CHJABL B3PBIBAHHA, TOJBKO 09eHbL MEJEHHO.
Ecnu, manpumep, j yseaumanrcsa B 8 pas, TO moTepsA YMEeHBIIUTCA TOMBKO BJBOE.
Becbua BBITOJIHO JIETETH IPH MAJIOM J, OT 4ero, KaK BHJHO, IPOHTPaeM HEMHO-
ro. llpm j =10, X =siny =0,036, y —'2°10" u Z : E, =0,054. Cae-
JIOBaTeIBHO, YIOJ OYeHb MaJ, a morepa = o%. Ha nere oma ropaano MeHbIIe
0T IMapooOpasHOCTH 3eMJId.

ITonoxum B dpopmymax a =00, j pasHoe, a npouee, Kax panpme: F = 2,
d, =0,0013, h, = 8000, 10 W = 5000.

Toma COCTaBHM cnej:{yromyfo HpHﬁJ‘IHBHTeJIBHyIO rabaumy 11.

Tabanuma 11

9 10 15 20 25 30 40 50 60 80 100 200

0,0422| 0,0453| 0,059| 0,072 0,083 | 0,094 0,114 0,133 | 0,150(0,182 | 0,211] 0,333
2,43 2,60 | 3°25' [ 4°10° | 4°45' | 5°25° | 6°33' | 7°40° | 8°40° |10°30" | 12°10" | 19°30°
7,05 |6,80 | 5,94 | 5,40 | 4,97 | 4,71 | 4,28 | 3,98 | 3,75 | 3,40 | 3,16 | 2,50
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IIpn manoM HaKIOHE, OKABHIBAETCH, HEOOXOMHMO H MaJloe YCKOpeHue,
4TO OYEHb BHITOJHO C TeXHMYECKOH CTOPOHEI. fHalb, ITO mMOTEpPA MONyYaeTcs
npu sroM HamnGoapmas (mo 14,6%).

Mur gaem TyT yckopenme muaa cHapaga or 1 mo 200 m B cexymmpy?, uro
coorsercteyer or 0,1 go 20 mo ormHomenmio x cmie 3eMHOU TskecTH (10 M
[B cer.2]). Ecnm, manmpumep, paxera secut 10 TOHH, TO JaBleHHEe B3PHBYATHIX
BEIEecTB Ha Hee B KoHIe myTtn oT omuoi g0 200 ToHH. YroJ HaKIOHA H3MEHF-
erca ot moarpaayca ao 20°. ITorepa sHeprum oT TAMKECTH CONPOTHBIEHUA ar-
mocdepst o 15% mo 21/,. KHakerca cTpaHHEIM, 9TO HOTEPSA MEHbINE OPH GOIb-
mMuX HAKJIOHAX; HO 3TO OOBACHAETCA OTPOMHOCTHI0 yckopemus j. IToreps e
OpH MAJKX yriaX Ha caMoM Jielle eIme MeHbIle, BBHUAY Harmba aTtmocdepd
Ha WIAPOBOH MMOBEPXHOCTH 3eMIH.

Ecnu macca paxerst (M,) 6yzer s 8 pas mensme, 1o mo (119) 1 (122) summo,
YTO CHHYCH YIJIOB H NOTEpPH B Tabuume yseamdarcs Bpsoe. Tak, mpu j = 30
yroa Gymer okomo 11°, a moreps — owomo 9!/, mpomenTos.

ITo Tabaune u c{;opmy.ne 114 nmerro morasars, 4TO npuOTHKeHHEIe GOPMYIht
He jaioT Goipmeir omuOKu faxe npu j = 1. Ilpu Gompmem j oma ropaspo
MeHbIIe,

TARECTb, COIIPOTHBJ/IEHUE ATMOC®EPHI H H3I'UB 3EMJIH

3 (101), (98), (97) m (100) momyuumM B OGHIKHOBEHHHIX eJHHHIAX:
—h

dT — ""‘f* (j— g-siny)-em Ldl. (122,)

Ilua mrockoit 3emym nmenn eme B momoisb opmyay (99) [ = k:siny. Ho
IjiA ACTHHHOH opMel 3eMim oHA IPMMeHMMAa TOJBKO NPH OYEHB OCTPHIX
yraax y. Jkns BesKmX yTaoB nerko Haiifiem Ooiee TOUHYIO (opmymny:

h=£.siny+%:l(siny+-2%), (123)

rae R ecrs pagmyc 3emuim.
OTcroma MOKeM BHYHCJIHTE:

. e 2h
l=—R-Slny(1—l/1 +~m). (1.211)
ITomosmmm:
Rsinty O +tr=l+3—3 R
OFP&HH‘]HB&HCB TpeMd 9IeHaMH, DOJYyIHM:
. z x? h h2 h h
l= _R'Smy(— 2 + _8_) = siny T 2Rsin’y = siny (1 2R -sinzy)
(126)
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Pemnm 3anawy o paGore compoTmBIeHMs aTMocepbl B 4YaCTHOM caydae,
Rorja mouer ropmaoHTadeH m y = (.

Tornma
h=e u 1=V2Rh (127)
Hanee na (102):
—h 2
Fdy . Ty _ Fdy . 3Em
dT:Tg Jee .Jdi_a—g—-;-e ledl (em. 127). (128)
Honosrmm:
12
R %
Torma
ldl = Rh,du (129)
1 Bmecto (128):
dT:&--}'-R—hl-e—“-duzA-e—“-du. (130)
ag

Warerpnpya m ompenensAs HOCTOAHHOe, HaMfeM:

—h R
T:A(i_e—u)=A(1—-eh_1):A(1—-eEﬁE). (131)
Tyr
Fdy .
A =2k jRhy. (132)

JdT0 BHIpakeHHe ONpeAedseT M INOJHYIO paboTy CONPOTHBIEHHA AaTMO-

cepsl.
Jl1a BCPTHRATBHOTO JABIJKEHHA MMEJH:

F(j—

T = fiTg} cdyh2. (111)
IIpu oTBeCHOM [BM/KEHAH CHapsjfa paboTa CcONpOTHBIEHHS aTMOCHepsH
6ynmer mempme Bo cTONBEO pasz (132 m 111):

(}_:L}) . Tﬁ.. (133)

TMonomum tyr: j = 100; g = 10; A, = 8000. Torma, mo (133), momyunm
gucao 883, 1. e. paboTa mpPH TOPHBOHTAIBHOM [BIVKEHHH 4yTh HE B THICATY
pa3 Goapme, WeM Ta sKe pab0Ta CONPOTHBJIEHUS aTMOCHEPH OpPH OTBECHOM
mojere cHapsapga. Takasa orpoMHOCTH paGoTH OGBACHAETCA TEM, 4TO CHAPAL
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€ BOBpacTalomedl CKOPOCTBHI0 AOJKEH HpOJeTaTh OYeHb IJIOTHBIE CJIOH aTMO-
cpepri. UTak, myTth, GIMBKHII K TOPUBOHTAILHOMY, O9€HL HEBHIIOJeH: pabora
COMPOTHBIEHHSA MOTJIOTHT OTPOMHYIO YaCTh JKHBOH CHJIBI PAKETH, H MOCHEHSA
He mpuobperer mocrarodHoil cropoctu. Mer Bujenu, uro paGoTa OTBECHOTO
COONPOTHBIEHHA BO3QyXa COCTaBJIAET, npm{epHo, YEeTBIPeXThICAYHYD 9acTh
KUHETHIeCKOM sHepruu cHapama (upu M, = 10 romu). 3wmauur, ropusoH-
TalbHOE CONPOTHBJIEHME IIOINIOTUT OKOM0 maAToit monm (22,2%). Ilo raGnune
11, npu mawaome B moarpamyca (0,56), moTepsa HeCKOIBKO MeHbIIE,
umenno oroxo 15% (14,6). 3uecy TOMBKO '/; MPUXOAUTCA HA CONMPOTHBICHHC
BO31yXa, T. e. 5%. Tax Mamo noromy, uto yckopeunme mo tabaume B 100 pas
MeHbIIe, 9eM Mbl HpHHANH. Tyr W moTeps OT BIHAHMUA THMKECTH.

N3 (132) Bugso, ar0 T MHOTO 3aBHCHT OT j H WTO TOPH30HTANbHbE MOJIETHI
BBITOHEl OpH MadoM j. Tax MoKeM BBIYHCIHTEL IJIA Pas3HHIX j paboTy compo-
THBICHUA aTMOC(epsl IPH TOPHBOHTAIBLHOM MABIKeHHH cHapanga. Ilomosxmm
no-mpesEemMy: F =2, a = 50; Ttorga (cm. 132):

T = 264800-;. (134)
PaGora pawrerst Oymer (u3 41 u 38):
M2
E, = 0,5-M,-W? {ln (1 + -E)} (135)

PaBora pakerst maa opgonenua semEOH TamectH mpun M, = 10 cocraBur
oxomo 64-108. Dto Gomee comporusienus atmocdeps B (240 : j) pas.
CocrasuM Tabauuy 12,
Tabunuma 12

Cua Ba3pHBa (7) ‘1 2 15 110 20 ‘30
Iloreps B 9% . 0,42/10,83(2,1| 4,2| 8,3112,5

50 '100
20,8 41,7

[lame mpi ycKopeHHH 5, T. €. B NOJOBHHY 3emHOil Taxectu (10), moreps
oxono 2%.

CIIYCK HA 3EMJIIO, IOCEMEHNUE TIIJTAHET I BO3BPAIEHHUE JIOMOIi

[Tomoxmm, aTo paxera mogHANIach HA TAKYIO-TO BBICOTY, IOTEPAB BCIO CKO-
pocts mpu oTBecHoM monere. Ilox BIMAHHMEM TATOTeHHA OHA OyjeT IajaTh
obpaTHO, TpHOGpETeT BHAYUTENBLHYI0 CKOPOCTH M pacmuberca 0 JeMiIo, He-
CMOTPA Ha TOpMoO3fAmee AeficTBHe aTMocdepH. Jlaike ogHO TOopMoO3Amee meii-
CTBHE TOCHeJHell MOKeT pPaspyIIHTh CHAPAN WIM yOHTh HaxXofamuliica B HeM
opragmaM. Ho ecam Mer BooOGpasmum, 94TO y paKeTH NOCIe NOJHATHA OCTAJICA
samac B3PHIBUATOTO BEI[ECTBA H OHA ymOTpeGHIa ero ¢ TeM, 4To0H 3aMe[IATh
CKOpOCTh CBOETO NaJeHHA COBEPHIEHHO B TOM JKe IOPAAKEe, KaK OHA 3Ty CKO-
POCTh yBeJAUIHUBAJIa, HOAHUMAACE ¢ 36MIH, TO COYCK COBEPUIMTCA GIaromolyd-
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HO, H ¥ caMOif IMOBepPXMOCTH NJIaHETH CHAPAA OCTAHOBHTCA, T. €. CIOKOMHO
COyCTHTCA Ha 3eMTIo.

ECJIH OJA TOOHATHA KOJMYIECTBO B3PEIBIATHIX BeIMeCcTB NOJHHO IIPeBeIaTh
B ¢, Pa3 BeC PAKETHl CO BCEM COMEP/KUMEIM, TO W Jjid GIAromoJyqdHoro CIycka
Hy:;KeH 3amac, paBHLIH Macce PaKeTH, YMHOMeHHO Ha ¢,. [laa ogmoro mop-
HATHA Macchl paKeThl CO B3PLIBYATHIM BEIECTBOM OyIeT:

M, + My-q, =M, (1 4+ q). (136)

Insa cmokoiinoro cmycka TpebyeTcsa eme 3amac B3PHBYATHX BEMECTB, B §;
pa3 Goapmuii asToit maccer (136), 7. e.:

M, (1 + q1)-q1. (136,)
Buecre ¢ pakeroii u mepseim sanmacoM (136) aro cocrasur
M, (1 +q) g+ M1+ q) =M1+ q.)° (136,)
Macca ogmoro samaca Oyper:
My (4 ) — My = M {(1 + ¢.)* —1}. (137)

Ecau, nanpumep, M, =1, ¢, = 9, to samac Gynmer 99, 1. e. Bec ero B 99
pas Goxbme Beca paKeTsl C CONEPIKHUMBIM (KpOMe B3DHIBIATHIX BEIECTB).
Takoit o6mIbHEI 3amac efBa JH ocymecTBHM. Eimme Tpynuee fello, Korga Mul
moKesIaeM MOJUATHCA ¢ 3eMId, CIHYCTHTHCA Ha KaKyio-Iu00 YyKIYI0 NIaHeTy
(HaXOMAILYIOCHA, MOMOMKIM, HA 0pOHUTe 3eMiIN), MOAHATLCA ¢ HEe H BOBBPATHTLCH
IOMOIA.

Hpyroe mexao, eclin mMOJHATHe CHapAla HEBEIHKO H MOTOMY ¢; €CTh Majaag
npobs. Torpga sanac npubansurensuo 6ymer: 2M,q, (em. 137). 3uagur, Torna
3aIMac TOJLKO YABaMBAETCA.

Ho mopnaTHe Ha 1e3HAYHTENLHYI0 BEICOTY He HMeeT KOCMHUECKOTO 3Ha-
qeHUA.

MoguaTtne ¢ 3eMIH U CIYCK Ha IYKAYIO IaHeTy, Ha opOure 3eMau (TaKoi
HeT: 9TO momymenue), TpeGyer zamaca:

Mi{(1+ q1)-(1 4+ g2) — 1} (138)

3neck ¢, 0O3HaUaeT OTHOCHTENbHOE KONMYECTEO B3PHIBYATHIX BeNECTB, MOTPes-
HOe A IONHATHA HIH COYCKa Ha YYKAYI0 IJIaHeTY.

ECJIIi Ha aTOM IJIaHeTe MLI HE MOeM CHeJlaTh 3amaca B3PbIBUYATLIX BelNecTs,
a, Mexay TeM, XOTHM YyJeTeTh C NJIaHeTH H BO3BpaTPIT])CH Ha BEM.]‘IIO, TO C
HOCJ’IEI{IIGH 3apaHee MBI NOJMHBI B3ATH 3allac.

My{(1 4 q1)% (1 4 g2)* —1}. (139)
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Jlonyckas, 9To gyKaas mIageTa o Macce I 06beMy, Kak 3emis, Haiijiem 3amac
PaBHBEIM:

Mi{(L+a) —1}. (140)

TMomoxum TyT ¢4 = 9 1 M, = 1. Torga 3amac 9999, . e. coBepmenno Heocy-
mecTBuM. IIpHGIM3UTENBHO, 37ech MOMKHO noipasymesars Bemepy. Eme
MeHee OCYIEeCTBEMO ImyTemecTBHe Ha IOmnrep m gpyrue MaccHBHEBIE IJIaHETH,
n6o 1A HUX ¢, rpomaaHo. Hamporus, myremecTsne Ha acTepoH/sl, 0COOEHHO
Ha MalleHBKHE, JTOCTHKHMee, TaK KaK ¢, MOMHO CUMTATh HyJIeBmM. Torma
myTh Ha JIO00H M3 HUX (ONATH IpejmoJaradg UX Ha opbuTe Semin) BOBEDA-
menue Ha 3emaio TpeGyer samaca mo ¢gopmyae (137).

Ilocemas pasHbie MIAaHETH, He MMes BO3MOMKHOCTH HAa HHUX JeJaTh 3aIIachl
I BO3BpamasAch Ha 3eMII0, MBI, BOOOmE, MOJKHBI [eJaTh TAKOH 3amac:

Mi{(1 4+ q1)% (L 4 ¢2)°- (1 4 g5)*- (1 + gn)* —1}; (141)

n ecTh 9HCIO0 INIaHeT, cunTad U 3emiato. Ilpu paseHcTBe HX ¢ 3eMiIel mOTyIuM
damac:

{1+ q)™" —1}-M,. (142)

OueBHIHO, TaKOe IOCTENOBATEIBHOE MOCEIIEHME MJIAHET eIe HEeBO3MOYKHEE.
IlpaBaa, MH MOKeM HOCTYNHTEH meidecoobpasmee. CmycTHTBCA, HampHMep, Ha
Mapc (pabory mamenenus paccrosuus or ColHIA IOKa He CIUTaeM), BOBBpa-
THTHCA Ha 3eMII0 U CeJaTh Ha Heil HOBHII 3amac, 9TOOH MOCETUTH, HAIPUMED,
Mepkypmnii. Ho kax 6m nm 0bjIa Malla mOCemaeMas INTAHETA, OTHOCUTEIEHBIH
Bamac B3PHIBYATHIX BEINECTB He MO}RGT orrte Meree 99. 1 aro moatu meogonumo,
Kax e GBITB?

Eme B utose 1924 r. B Moeﬁ cTaThbe, OTIpaBleHHON B «TeXHUKY H KHBHBY,
W HeH3JaHHOI TaM, HO BO3BPAIMeHHON W IITeMIIeJeBaHHOll, A yKa3all Ha BHXO[.
B 1926 r. To:xemoxrBepaua B cBoeii Kuure mmxenep I'omans [22). ITpusomy
TYT BHAEPKKY M3 YHOMAHYTOH Moeil pyROmHCH.

IIyrtenKm, JOCTUTHYB SHAYATEILHOIO YHAJIEHHS OT 3eMIH, JyMaJIl.
9TO OHH HOCATCA B abGcodioTHoir mycrore. OpHAKO, B 3TOM OHH OIMHMOIHCH:
caeasl aTMocephl H TYT eme OKasanuch. 1103TOMy HX 9KHmaM, HCHOBITHIBAs
HeboONnbpUIOE CONPOTHBJEHHE CPE/(bl, OMMCBHIBAJ COHpaJdb ¢ O9€Hb MaJbIM IOAroM,
ROTOpasA NMpHOJIMKalZa er0 HEempPEepPHBHO, XOTA M 096HbL MEJIeHHO, K 3eMie.
Omm cmenain Takoe MHOKECTBO OGODOTOB BOKDPYT HEE, UTO JayKe MOTepAln
uM cuer. Bee ke BosBpameHHe Ha 3emiaIio Opo memsOe:xmo... CHadala CKO-
POCTh JBUKEHUA DPAKETHI POCTA M HEHTPOOEKHAA CHJIA MOYTH YPABHOBEIIH-
Bajla TATOTEHHE 3eMJIH, HECMOTDA HA YBEJIHUEHHE ITOr0 TATOTEHHA.

IToroM ckopocTh cHapsAnma cTajda YMEHbINATHCHA, BCAEICTBHE YIIOTHCHHS
arMocepsl M YCHIMBHIETOCA OT 3TOTO CONPOTHBJGHHA Bo3Ayxa. Torma myT-
HOKH CTalH TJIaHHDPOBATH, NOAHAB HOC DaKeTH KBEPXY C mOMOMBIO pyisA,
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KOTOpHI paboras, Kak aspomnauuEnil, OHH MOIIH Tenephs He TOIBKO YMEPUTH
najieHHe, HO jlaske NPEBPATHThL €ro B NOMHATHE, MOKA emie He GbIA MOTEpAHA
crkopocts. Ho 5T0 GBIIO MBIHIIHHM H MOIJIO KOHYHUTECA YTPATOH CKOPOCTH
Ha BEICOTe M THOENBI0 paKeTH, IpeBpaTHBINeiics B OECKPHIIHIH aspomiaH.
Onu cHH}KATUCH, HO HE TAK OHCTPO, 9TOGH ¢ CHIOK YJapPHUTHCA B IJIaHETy, U
He TaK MeJJIeHHO, 4TOOBl OCTaThCA HA BHcOTe 6e3 ckopocTh. IIyTHHKH TOJIBKO
MOIHIH cyas0y, 9TOOH IajeHHe NPUNLIOCH He Ha cylmy, a B Mope. B camom
melle, coyck OB ropasjo OmacHee, YeM Ha adpoOIIaHe, TaK KaK y CHapaAja
He OBJIO KpHJBLEB M TpeGoBalack GoNbMas CKOPOCTH, YTOGH YpaBHOBECHTH
TA/KECTh CONPOTHBIEHUEM BO3AYXa (IPH IyTh HAKIOHHOM ABWKEHHH) H CIOYC-
THTLCA HE KPYTO, a I0YTH TOPHBOHTANLHO. Boja TyT ObLIa BCEro Haje:kHEe.
Cynp6a yenmmaia mx MOAb0Y, W OHH HOJOTO, 3ajeBasd Bce Oolee m Gojee
MOpPCKHE BOJHEI U TepAA OT 3TOT0 CKOPOCTH, BJETENTH B OKean. J[BuieHme
BCE JK€ HE COBCEM MCCAKJIO0, M OHM MPOILIEIN MOPAZ0YHOE PACCTOAHNE, IPLHKIe
YeM OCTAHOBUTHCH...».

HO,}.‘(TBEPJZLHM, qT0 BCEe 3TO MaTeéMaTHYeCHKH BEPHO H BIIOJHE OCYIIEeCTBHMO.

CaemoBaTensyo, ¢ HeOOMBIINM 3aIacOM B3PHBYATOr0 MATEPHANa MEl MOMKEM
CleNaThCA CIYyTHHKAMU 3eMIH, MOCeNTUThCA B adupe, BHe aTMOC(epH, ycTpam-
BATh MOHEMHOTY TaM KOCMUYECKOE XO3AHCTBO, CIIYCKATHCA (€3 3aTpaTH MaTe-
puajia Ha 3eMiIi0, OMATH MOJHUMATHCA ¢ MJIAHETH ¢ HOBBIMHU 3aNacaMy OpYIHIi,
gacrell KHUAHUIA H BCero HEOOXOAHMMOIO JJIA COMHMIHOTO IOJOKEHHS B 3pupe
B KadecTBe MaleHbKOH W ONH3KOH JyHHI.

I‘OPESOHTAJILHOE NBIGREHHE CHAPAJOA B PABHOIJIOTHON ATMOC®EPE
IIPH HAKJIOHE ETO JJUHHOW OCH

Mst monaranu (83 u panee), 910 paKeTa [OJKHA BHTAaThCA B BOBOYXe, KaK
o0 perbcaM, T. €. 9TO COIPOTHBIEHHE aTMOC(EepH IoMemmaeT el 3HAYUTEIbHO
YRIOHATHCA OT HYTH, OOYCIOBIEHHOIO B3PHIBAIOIMMH CHIAMH H CHIAMH TA-
smectn. Ceifgac MBI 3TO IOATBEpPIHM.

Ilomoxum, 9T0 paKeTa ABUTAETCA TOPHZOHTAILHO ¢ CEKYH/IHOK CHOPOCTHIO
v, IpUYeM [JIMHHAA OCh €e OTKIOHEHA HA HEKOTODHH yroil y K FOPHB0HTY.
Torga orsecuoe pasinenue Ha Hee (R,) Gymer, cOriacHO M3BECTHHM BaKOHAM
COMPOTHBIEHHA HKHIKOH Cpemsl:

R, = —g -Fy-K,y-siny-v2. (143)

3meck F), ecth ropmaoHTalbHasi MPOEKIHA paKeTsl, a K, — mompaBOYHbLX
Koa(hPUUUHEHT K HEH, CPpABHHBAIOINMII €e ¢ HEIPOZOJTOBATOH IIOCKOCTHIO-
Ecanm pakera JaBmKeTcA TOpPHBOHTAJBHO, TO, 3HAYMT OHA He Iajaer,
n fapmenwe Ha Hee cuusy (R,) paeHo Becy (M,) pawxersi. Torma ms (143)
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Hajigem:
M o8

siny = W.

(144)
IMonosknM, Hanp[mMep]:
M,=1; g = 10; d = 0,0013;
v =100, Fp=20; K, =1.

Teueps Buumeaum: siny = 0,0385 u y = 2,2°. IIpn M,, B 10 pa3z Gomb-
s (]
meii, u y Oyner modru B 10 pas Gomsme (22,7°). Ilpu », B 10 pas Goms-
meil, HaknoH ymenpmaerca B 100 pas, T. e. Jemaerca HeaaMETHO MaJbIM.
ITonmiTaeMcss ompejieuTs PaGoOTy CONMPOTHBICHHA arMocepbl NpH YCKO-
PEHHOM ¥ TOPHBOHTAJBHOM ABH;KeHNHN pakeTs. CepHIHOCTD 3eMiIn yMeHbIIaeT

a1y pabory. 'opusont[ansHoe] paBiacHue (/i) OT CONPOTHBICHUA EBO3AYXA
Oyner:

M2
Ry = Ry-siny = My-siny = ——P°_ (145)
x — £ty y= p yﬂthKyvz *
CaenoBaTenbno, sjacMenT paGoOTHI COCTABUT:
dT = R.dl, (146)

rfe | ecTh JuWHA IPOHEHHOTO IyTH.
MoskHO cuuTaTh d WOCTOAHHOH H TOJNBKO ¥ ICPEeMEHHOI.

v=V2jl.. (147)

J ccTe ceKyHQMHOC YyckopeHme pakersl. Teneps ma (147), (146) wm (145)
HOJTY 9HM:
: M2 gdi
_ P
AT =5 &l (148)

MuTterpupya m onpepensas mocTogHHOe, HallieM.

T=4n(p). (149)
Tyr:
Mg
_ P
A= F K" (150)

~ Ecau cuurats pabory ¢ mawala myTH, ¢ HyJeBOil CKOPOCTHM, TO TaKasd pa-
Oora TeopermgeckH GecnmpenensHa. OHa cTaEOBHTCA HEGOMBIIOH, KOT/la paKeTa
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npollia MO pelbcaM 9acTh NyTH [,, MpHOGPeTs yiKe HEKOTOPYI0 CKODOCTH.
B paBrOmIOTHOI cpexe paboTa, XOTA U MeIJIEHHO, HO BO3pacTaeT Gecipeselp-
mo. ITomoskmm, B (150): M, =1; g =10; F, =20; K, =1; j =10. Torna
4 =192 un '

T —=19,2.1n (;T) (151)

IMycte mocme 10 kM nyrm cuapap upoaerutr Bcero 1000 wm. Torpa
I'=19,2-1n 100 = 88,3.

Ecnu ke crapapn mpoitner npeaeapurtensuo 1 kmmomerp, To T = 132,5.

3HauNT, Ha yAep:KaHHe OT majeHHA paboTa UAET, CPABHHTEIBHO, COBEp-
MmeHHO HHYTOMHAA.

MosxHO BEHIpa3HTh Ty paGoTy B 3aBHCHMOCTH OT NPHOOPETEHHOH CHApPAIOM
v. Umeem mua (147) u (149):

v v?
l :TF H TIA'].H(—;'%—). (152)

Tax, ectm parera Hauala co ckopoctn 100 M B cekymmy, a KOHYHIA
cropocteio B 10000 M [B cer.], To

T =19,2.In (100?) = 176,6.

1o yike KOCMHYIECKas CKODOCTH, MOYTH OCBOOOMKIAKMIAACA OT TATOTEHHA
3emnu, a pabora Bce-TaKH HesHauuTeNbHAa. Ecaum momer mawaiacs ¢ 10 M cko-
poctu [B cek.], To

T —=19,2.1n (1000?) = 265.

Pasumma B paGore or 5TOro okaseiBaercA HeBedHKa. COOTBETCTBEHHBINH
myts | BeamceauM mo (147). Wmenno:

£=;—:=5-10“M,

unm O TeicAY KuaomerpoB. (Hamo moMHMTE, WTO B 3THX BHYHCIEHHAX MBI He
OpHHHEMaeM B pac4eT TPeHHe B CONIPOTHBJAEHHE OT HHePOHH — OJHHUM CJIOBOM —
noGoBoe comporuBiaeHne.) Ho nmpu TakoM IJMHHOM NYyTH, XOTA BHaUale H
rOpH30HTAJBHOM, paKeTa CTPANIHO YAAJfgeTca OT 3eMHO " IOBEPXHOCTH H
momajaeT cHavala B pasperKeHHHIH BO3AYX, a MOTOM B mycTorTy. B Mano pas-
pesxeHHOM Bo3myxe pabora OymeT rpoMagHa BCIAENCTBHE CUIBHOTO HAKJIOHA
cHapama, a B 60/lee pa3peKeHHOM Jajke PaBHOBeCHe HEBO3MOMKHO, TeM Gollee
HeBO3MOMKHO OHO B mycrore. PafoTa pasHOBecHs CTaHOBHTCH Hellemoli BesdH-
YWHOIA. '
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MosxHO TIpUIEPKUBATHCA MOCTOSHHOTO CIOs BO3IyXa JI0 CKOPOCTH B 8 KM
B cex.], mocae gero meHTPOGEKHEAA CHIA COBCEM YHIITOKAET TAMeCTh. Hakaon
YHHYTO;KaeTca W paboTa momaep:;KaHUA TA:KecTH HcuesaeT. Boobme, pabora
IIpH KPYTOBOM ABMKEHNH, OT BANAHNAA HEHTPOGEKHON CHIIBI, MEHBIE BEIYHCIICH-
woit. Ho Tyr sBumerca npyroe sarpynaenne. IIpn npuxeHNHN B MIOTHOM cpere
patora 10060OBOIO CONpPOTHBIEHMA armocdepH, XOTA H IPH ocTpoil dopme
CHapAja, CTAHOBUTCA HEBHIOZHO Beamxa. Hpome Toro, mocie nproGpeTeHHA
CEeKYHJHOH CKOpOCTH B 8 KM eme Beb HYMKHO BHIOpaThCA IO KacaTelbHOH
HJIH BOCXOAAMENR KPHBOH M3 aTMocdepsl, 9T0 ONATH OTHHMET MHOrO paboTH.
Hamu pacuersr ceiigac moKasalW TOIBKO, 9T0 paboTa mMOAAep’:KaHHA Beca
OYeHb MaJa, HO MBI He JOKa3HBAaeM, YTO OyTh B PABHONJIOTHOM BO3IyXe ca-
MBIIT BBITOJHHII.

[TOPU3OHTAJIbHOE JABHKEHHUE CHAPAJIA B PABHOILJIOTHON ATMOC®EPE,
ECJIH HARJIOHA NJUHHOM OCH CHAPAJA HET]

Ecnn nakiIoHA JIMHHOR OCH cHapAma HET, TO cHapAx OymeT MOJaBaThCs
o HampasleHHo TsaxecTn. Ilamenue, miIm, BepHee, CEeKYHAHAA CKOPOCTH
naneHuns Oyper: .

. g
vy =v-siny = Wﬁtﬁv_' (165)

OnaTs npegmosaraercss IOJCT paKeThl TopH3oHTaNbHBEIM. [log y TyT
HYKHO TOJpasyMeBaTh MAJHIl YroJl YKJIOHeHHs CHApsAja OT ero TOPU30H-
TAJIBHOTO [OBHAEHHA BCIEOCTBHEe TAMECTH H COHPOTHBJ’[EHHH BOB]IyX&.
Tomosxnm, vampumep, M, =1; g=10; d=0,00037 (ma Bsicore 10 KM);
Fp=20; K,=1; »=2260, h=10000. Torma »,=0,6, 1. e. 60 cm
B CEKYHAY.

Ecnm cmapaj mewwxerca o KacaTedbHoll K 3emie, TO, ¢ OJHON CTO-
POHEI, OH yAamgeTcs OT 3eMIH ¢ H3BECTHOIHl CKOPOCTHRIO, C APYroil — magaer
HIM OpROIMMKAeTcA K IOBEPXHOCTH 3eMiH, B 3aBHCHMOCTH OT CBOe# mo-
CTYIATeAbHOR CKOPOCTH W IJIOTHOCTH cpejsl. IlameEme BhIpakaerca ¢op-
mydqoit (165). Ucknouns u3 mee d m v (em. 97 m 147), momyunm:

h
Mo
vy = Ll . . (166)

o ‘ e
dF, K1 V2V Dh

CHOPOGTB e NOJHATHA NPH ABHKCHHH IO KacaTeJbHOH BBEIYHCIUM TaK :

22, (167)
l[‘.’.

i

_ I
L= 2
Z TyT o3HadaeT Bpems. Vmeem cme h
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f‘z_i-l
4D *
Orciona, nuddepennupys, maiimenm:

Cnemopatensno, h =

dh )"Z 4 ﬁ = L
rd_.f. 3‘33: T' Vj' 'k . (1‘68)

Tenepr MBI mMeeM Bo3MOsKHOCTH AaTh caemymomryio Tabm. 13.

Tadonuma 13

Bpemst momera paxe-

TH B cekynpgax . .| 40 20 50 100 200 400| 1000
CeRyHIHAsA CKOpPOCTD B

merpax; ;=10 . .| 100 200 500 1000 2000 4000 | 10 000
! — navHAa NyTH B KA-

no[merpax]. Peiic . 0,5 2 12,5 50 200 800 | 5000

j2
Bric[ora] h = D npu-
Gumanrensno. Merpu| 0,02 0,32 | 12,3 | 197 3150 50 400 | 1 970 000

dh
di —CKOpOCTH HOAHA-

THA [MeTpeI] B ce-

KYHIY . .« o« o . 0,008 0,064 | 0,554 4,43 35,5 283 4430
[[nmnocm BO3yXa
d . . ...... — — — 0,0013{ 0,000878| Bauako K Hy.Ii0

CropocTs DafeHHA OT
THMECTH M COIPO-
THBJIEHHA BO3RYyXa,

Merpst [B cer.] . .| 3,85 1,92 0,77 0,385 | 0,280 53| 4.10109
d
El Cel1 1 1 1 1,48 550 409

IToner, mpuGnusurembHO, COBepmaerca mo KacareabHoil k 3demue. Ot
9TOr0 NPOHCXOAMT yjaleHHe OT mapoBoii mosepxHoctH (4 crplokal). Cma-
gajla BTO yjhajenume mourm HeszaMmeTHo. Tak, mo mcrewemun 10 ceKyHm, Korma
yiKe OpOiiieH0 MONKHIOMETpa, OHO cocTasBisger Toapko 2 cM. Cxopocrs
(5 crploxal) ynanenna no merewennu 10 cexynng cocrasuser 8 mm [B cex.). Ho
ye gepes 50 ceryHM, Korjga mpoiimeno Gomee 12 KM W cHAPAA MOIHAICA Ha
12 M, cropocts Gomee moamerpa (55 cm) [B cexymmy]. Ona y:me B aTOM cay-
9ae HEMHOro He jocTiraer ckopoctn namenus (7 crp [oxal). Ilpumepno, Bexope
mocie 50 cekyHJ|, MOCHEAHAA CKOPOCTh CTAHOBHTCA HE3aMeTHON B CpaBHEHHU
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¢ ynaleumeM oOT miapopoii moBepxuoctu. Tak, mo ucreuemmm 200 cerynm,
Korfa CHApAJA MOTHAJNCA y’Ke Ha BBICOTY 3 KM M mpuoOpel CeKYHJHYI CKO-
pocts B 2 KM, mpoieres mo Kacarenbmoir 200 KM, CKOPOCTH MOJUATHA Ipe-
BHIIAeT CKOPOCTh NIajeHHA (0HA OTpaHHYeHa OT CONPOTHBIEHHA BO3AYyXa)
B 127 pas. Ho mamee oHa mOBHIMAETCH, CPABHHBACTCHA CO CKOPOCTHIO MONHATHA
M, HaKOHeIl, 0e3MepHO ee IPEBHINAET, MOTOMY 4TO aTMoc(epa pasperaercs
H B IIyCTOTe Hy:Ha OECKOHEYHAA CKOPOCTh, UYTOOBl IOJNYYUTH JaBJe-
HHe HJIH CONPOTHBIEHHE CPEIBl, PaBHOEe Becy pakersl. Tam yie teido Oy-
JeT majfaTh TOJNBKO OT HEHCTBHA CHJIBL TAKecTH. Hopode, TOrga MBI MOMKEM
COBGPINGHHO MTHOPHPOBATH CONPOTHBJIEHHE BO3AyXa, KOTOPOTO B WYyCTOTE
HeT.

YUro me Bexoput? IlpmmepHO, ¢ MHHYTY paKeTa YKIOHAETCA BIIH3 OT
FOPUBOHTAJNH; TOCTE 3ITOTO TMOJET CTAHOBUTCHA MAPAIEIbHBEIM 3eMile; 3aTeM
HAYMHAETCHA yJAajleHHe OT 3eMHOH HNOBEPXHOCTH, W IIOJNeT Bce Goilee m Golee
npHOINKaeTcA K KacaTeJbHOIl MpaAMOil; Ta/KecTh KaK OB He BJIMAET [Ia CHa-
PAX, OH ABH;KeTcA Oyaro mo peascaMm. Ho mo merewenun, npuMepHO, 4 MHHYT
(265 clerynn]), Bo3myX HAacCTONBKO pasperaercs, 4TO PEJbCH Kak OBl ycrpa-
HAIOTCA U CHAPAJ JETHT y:Kke IO BAHAHWEM CHJIH 3eMHOH TAMKECTH, KOTOpas
BXOJUT B CBOM IIpaBa; HO TOTja yiKe Kopalbap mopHakcs Ha BHcOTy 10 M,
mpoaerea 351 KM m mpuoGpel CeKyHIHYI CKOpPOCTh Gomee 2 KM.

3maunr, Hekoropad, Golee NJIOTHAHA, WACTh aTMocdepsl oblerdaer NyTh
CHAPAMA, TAK KAK HA DTOM NPOTHAKEHHH [aeT €My pPelIbCHl, 4TO yMEHbIIAaeT
pabory, eclii He CIHTATH J06OBOTO COmpOTHBIeHnA ammapara. Mer gouycriman
ycxopenue (j) pakers, papubiM semuoMy (10 M [B cex.?]). VBemuuenne pas-
lenua (j) Ha cHapAA cjedaeT YKJIOHEHHE OT KacaTeJbHOI eme MeHee 3HaTH-
TEJBHBIM, T. €, YKPOIHT «peldbchy. MosKHO TOTHO OmpeneauTh KPHBYIO mOJeTa,
HO ¥ Tak ye maHo MuOro gpopmya. Heymo6cTBO TAKOro KacaTelIbHOTO K 3eMie
moJjieTra B TOM, 9TO IIOJeT HAJA0 HAaYMHATH C BBICOTHL: C 631]18]5[ HIH KPYThbIX
rop, Tak KaK IepBHle CeKYHAH COCTOAT B NoHm:KeHmn pawrersl. [lpm j = 10,
KaK BHJHO H3 Ta0IUIB, CPefHAS CKOPOCTH MANENHA OT TAMKECTH M COIpPOTHB-
JeHHA BO3[AyXa He MOKeT HpeBHILIATh YeTHIPEX METPOB, eCclu HA9aJdo moJeTa
cantars or ckopoctH B 100 m [B cex.]. Takum o6pasom, B 40—50 cerynn mo-
leTa CHapAj ONYCTHTCA ropasmo Membme, geM Ha 200 . Bepmee — merpos
ma 100. ITocie aToro momer y:xe GymeT mapajieleH HOBEDXHOCTH 3eMIH, a
eme pmallee HauHeTCH ymalenue ot mee. Mrak, mpH yMmepeHHOM melicTBII
(j = 10) B3pHBYATHIX BEINECTB IOJET AOJNKEH HAaYaThCA ¢ OAIIHH BLICOTOI
B 100 M uau ¢ Takoii ;e ropsl, HO mpu KpyToM oGpriBe B 45°. Ilpu Goapmem j
u TpebyeMas BHCOTA Oy/ieT MEHbIIE M YRIOH MOJ0e. ITO0 06parmo mpomop-
unonansno. Eciu cHagala ABHraTbCa 10 rOpH3OHT[aldpHOI] miIockocTH u
Tak NpHOOPECTH CKOPOCTH, HeCKOIBKO Goapmyio 000 M B CeKyHIY, TO COBCEM
He moTpelyeTcda BO3BEHIIEHHA, TaK KaK MajleHHe He Oy[eT NpeBLIMATh yaale-
HHe, TMPOHCXOAAMEE OT MAPOBHAHOCTH 3E€MIIH.
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IOABEM B ATMOC®EPE MO BOCXOJAIMEN JIITHAH

Hacaremrsusiii moleT BBITOEH TeM, YTO IO3BOJIAET ymOTPEOIATbH OUEHE.
MaJyi0 CTemneHb B3pHBaomeil (/) cnisl. B TeXxHHIeCKOM OTHOIIEHHH, 0COOEHHO
IpH TepBHIX ONKITaX, 3TO OYeHHb BakHoe mpemMmymectBo. Ho B oTHOmemmnm
9KOHOMHH BHEPTHH, HAyImel Ha CONPOTHBJEHWE BO3AyXa, Jydlle NOIeT,
HARJIOHULIA K ropmaoury. XoTg, 4eM 0OJbINe HAKIOH, TéM HTOHEBOJE NpPH-
XONUTCS yHoTpeOuTh OOMBINYI0 B3pPHBAIOIYI0 CHIy (), TAK KaK BTOT HOIET
nomobeH MOTHATHIO HA TOPY.

M= y:xe pazoGpanu ero pamee (83) B OTHOIIEHHH CONMPOTHBJIEHHA BO3yXa.
Tenepr MH MoeM NpHOGABHTH, 4TO OBIH IPaBH, NPEANONarad HUITOMKHOE
YKIOHEHNE OT majeHHs, OJarofaps CONPOTHBIEHHI0 aTMOCHepH.

Mger Bupmenu, 4TO KpyToil mOABEM HEBHIFOAeH, 0CO0EHHO OTBeCHEIH. TyT MEI
mpejuolaraeM MalOHAKJIOHHHIL momer B arMocdepe. OH MMeeT MHOTO BHITOL.
Bo-nepsrix, moreps smepruu ot TsyxecTH MeHsme. IToxmer ke B Bosgyxe mpu-
PaBHHBAETCA K BOCXOMIEHHMIO HA IOPY, OT Uero Imoreps SHEPrHH elne yMeHb-
maetca. Ha Goxpmoil e BbICOTe, T[e BO3AYX HE MOKET CIYKHTH OIODOI,
IeiicTEHE B3PHIBYATHIX BEINECTB MOKeT OHTH HOPMAaJAbHO pajHycy, Gaarojpaps
9eMy, KaKk Mbl JOKasall, DOTePH 3HEPTHH coBceM HeT. Bo-BTOpEIX, MOMHO:
yHnoTpeOHTh Malylo CHITy B3peiBauMA (j). B-Tpersmx, Mo:KHO BOCIOJB30BATECH
ropaMu, 4TOGE COOOIMUTE AOCTATOTHYI0 IMOATOTOBUTENLHYI0 CKOPOCTE CHAPANY,
KaK MBI BHEJNH, OYeHb IOJe3Hylo, u60 Torga MOMHO H30emaTh HajeHHA, B
0COGEHHOCTH, €CJIH HAKIOH IIyTH JOCTATOYHO BEIHK. B-geTBepTHIX, HEKOTOpas
CTemellb HAKIOHA NYTH CHJBHO yMEHBIIAeT pAacxof SHEPrHH Ha OJOJIeHHE
Jgo6osoro comporupiaenus armocdepsi. (CpaBHUTENBHO € KacaTeJBHBIM HIIH
ropusonrtalbHLM mojderoMm.) Haxomen, nmpm mamoit cuie B3pEIBaHHA, paKeTy
A BCe ee YaCTH He Hamo AelaTh 0CO0EHHO MacCHBHHIMHU. TaK:ke H AJA coxpa-
HeHHA 4YeJOBeKa He HY/KHO NOpPeAoXpaHHTEIBHBIX CPeAcTB.

ITpu makIOHHOM BOCXOAAINEM [BHMKEHHH PAaKeTH yaalenue (k) oT mapoBoil
MOBEPXNOCTH 3eMIH BABHCHT OT JBYX IPHYHH: OT yIda HAKIOHA W OT cepHa—
HOCTH IJIAHETH: MEPBO€ PAaBHO .

hy = l-sin y, (169)
a BTOpOe
IB
hy = 25 - (170)
Orcropa:
. 2 . i
hy 4+ hy =1l-siny + 5=l(smy+—5). (171)

Ilagenue BeipasuTca HsBecTHHIME HaMm ¢popmynamu (165) mam (166). Ho
mop yriaoM y B HMX Haj0 IOAPa3yMeBaTh APYTOil yroJ, BEIPAXKaOIHil yKI0-
HEHHE, MCKIOYHTETHHO 3aBUCAINEE OT COIMPOTHBJIEHHA aTMOC(EpH M IOCTyma-
Tennuoii ckopoctu momera. Ou, B0OOGmE, UPe3BHYANHO MAaJ.

297



ITpu BocxomsAmeM ABH:KEHHH, XOTS H IO MaJOMy YKIOHY Yy, CHJa B3pHI-
BaHOA j He MOKeT OHTH KaK yrogHo mMala. Ee MuauManisHAfd BeIHYHHA ONpe-
JAeNAeTCA ypaBHEHHEM:

j=g-siny. (172)

N nmpm srom parera GyzeT cToaTh Ha rope (BOBAYX). YCKOpDeHHS eumie He
Oymer, a 6ymer cuinpHOe majgeHue. Hy:HO M BHIOmHO, 9TOOH j 3HAYATEILHO
OpeBHINANO0 3Ty BednuuuHy. [[aeM TyT HauMeHbIIee j, B 3aBUCHMOCTH OT yria
HaKJAOHA ¥ M CHIB TsaKkecTH g (Tabm. 14).

Tabnmma 14

y, B rpap[ycax] . |1 2 3 4 5 6 7 8 9 10
7, B MeTp[ax B

cew.?] . . . . . | 0,175]0,349]0,5230,698(0,872{1,05|1,22(1,39|1,56| 1,74
/. YBenlmueHHOe B

fUpas. .. .. |1,7 |3,49 |5,23 |6,98 (8,72 |10,5|12,2{13,9|15,6|17,4

Otciofa BujHO, uTO, W yBeamuennoe B 10 pas, 0HO, faske MU HeCATH Tpa-
Jiycax HakJdcHA, ToAbKo B 1,7 pasa Goapme cuiaer semuoii Taxectu (10 M
[B cer.?]). Ho m mpu aroM HakJIOHEe M MEHbINEM, OI€BHIHO, MOMKHO OTDaHAINTh-
¢A HecpaBHeHHO (oiee ciafoil BsphiBalomeil cuiaoit j, npumepro mo 0,1 cmmnr
TAMECTH. JTO »Ke HMeeT TpOMajHEle TeXHWYeCKHe BHITOJH, TaK KaK IIO3BOJUT
HagaTh MOJIETH [gaske IPH COBPEMEHHOM COCTOSHHUH TEXHHKH.

" ITaem TyT B TaGaUOE CEKYHAHYIO 9HEPruio ABUrartelsa na 1 TOHHY pareTH,
OpH Pa3HHEX ] W Pa3IHYHEIX CKOpocTAX (Tabx. 15). DHeprusa BHIpaMKeHA B THI-
«cssuax merpmaeckux cui (100 kv [B cex.]). (IlpmGauaurensno.) Cxropocrn
pakers (v)—B RuioMm[eTpax B CeKyHAY] B pasHEIe MOMEHTH [[BHIKEHN.

Tabamma 15

v [B KM/cexr] . . . 0,4 0,2 0,3 |0,5 1 2 5 8 11
11o01] 02| 03|05 1| 2| 5| 8| 1
2102 04| 0,6/ 1 ol 4| 10] 16] 22
‘ 3103) 06| 09| 15| 3| 6| 15| 24| 23

Yer - ’ ] L] ’

cvopemne (/) pa-| o | "ok T s a5 5| 10| 25| 40| 59
werst, B [eew®], L0 b ST o | T | g 10| 20| 5| 8 | 110
‘c’ﬁagap RBAOMAAL oo | 2 | 4 | 6 |10 20 | 40 | 100 | 160 | 220
30 3 |6 | 9 |15 30 | 60 | 150 | 240 | 330
50| 5 |10 |15 |25 50 | 100 | 250 | 400 | 550

) 100 | 10 |20 |30 |50 100 | 200 | 500 | 800 | 1100
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BuixoguT, 94TO »HEpPrHA OJHOTOHHOH paKeTH, IPH HaUMEHBIIEM YyCKOpe-
uuu (¥, KOHEYHO, MAJIOM yrie Hakiona), usmenserca ot 100 cux go 11 Thicay -
merpuueckux cui. Ecam pakera maer 100 xr mHa MoTOp, TO BHaYale dHEPIHUA
Oyner Gam3Ka K a3pPOMJIAHHEIM [BHTATENIAM H TOJBKO UPH JOCTHKEHUH Kpaii-
Heii KocMuyeckoil cropoctm ypeamumeaerca B 110 pas.

C mepBoro Barisaa ycTpalaeT 3STO, HO He 3alyjeM, 9To HMeeM Jel0 C
peakTHBHEIMEH (MJM pareTHeMH) msurateidamu. CyTe COCTOHT B TOM, 4TOOH
B3PLIBATE B TPy0e €HECEKYHIHO ONpeNeNeHHOe M HEU3MEHHOE KOJHIECTBO
B3phiBgaTHX BemecTB. Ceifuac ME IOKaskeM Ha IpHMepe H TabJamIe, 9TO OHO
coBceM Hepeauxo. Hampumep, mia OIZHOTOHHOH DPAKETHl, NPH [OCTH)KEHHH
€10 KOCMIYECKOH CKODOCTH B 8 KM B CEKYH/Y, HOBOJBHO 4 TOHHHI B3DHIBIATHIX
MaTepualioB. BpeMs BSpHBaHHA . VIS TOJy4eHHA 3T0# ckopoct: Gymer 8000
CEeKyHJ, eCllH CpefHAA BeJuduHa B3phBaiomen cuian pasma 1 (0,1 cuam Ta-
skecTn). 3HAUNT, B CEKYH/y NPH/ETCS, B CPEIHEM, B3PhIBATH MOJTKHIO [rpammal
(oxomo ¢yHTa) B3pHBYATOTO BemecTBa. UTo ke 3mech mepoctmiumoro? Eeciu
Gl B3pHBaOman cuia 6wxa gaske B 100 pas Gonpme (mpu 60abIIEM HAKIOHE),
M TO OPUOLIOCH OBl B3PHIBATH B CeKYyHmY O Kr. M sTo BO3MOMKHO.

Crenyoman tabmmna 16 morasker mam, mpHOITHBHTENBHO, CPeIHee KOJH-
YECTBO B3PHIBUATHIX MATEPHANOB, yHOTpPeOIAEMBX B CEKYHAY, HpH pa3HOU
BapaBalomeil cmie j. Macca pakeTs cocTaBigeT TOHHY.

Tab6umma 16

3amac B3PLIBYATRIX BeleCcTB

B TOHHAX .+ + « & « « + « & 1 4 9 30
OxonvarenpHan crcopoch B

‘Merpax [B cex.] . . . . . . | 3465 8045 11 515 17 170
BpeMa Ba3puBaHNA B cexymuax | 3465 8045 11 515 17170
Bplems] B "acax . . . . .. 0,96 2,23 3,2 4,8

Homugectso Bsp[mntzafrmx] Be-

iufects] BEr [B cek.],j=1. 0,29 0,5 0,78 1,75
Tome, HOj= 5 . . .. 1,45 2,5 3,9 8,75
To me, mo j =10 . 2,9 5 7,8

£l [

BTopoit KOCMHYECKOH CKOPOCTH MOBOJBHO, WTOOH CAENATHCA CHYTHHKOM
Bemnn, xomeuno, BHe arMocdeps (23], Tperseil — gocTaTouHO ANA OJOIEHHA
BEMHOI TAMKeCTH W OJY;RJaHHA 1m0 3eMHOM opbuTre. VI TyT CEeKyHIHOE B3DHBa-
HHe MeHbme ogHOro KuiIo[rpammal (2 ¢ynTa). Ilocmemneil cKOpPOCTH JOBOJB-
HO [Jig BEYHOTO Y/IAJEHHA OT HAmeidl CONHETHON CHCTeMH H OIy:KAaHHA B
Muaearom Ilytu co cropocThio, HE MeHbIIell CKOpoCTH Imymegnoro aapa. asxe
U TYT CeKyHJHHIT pacxox MeHsme 2 KT (4 ¢yHTa). Bpema BapuBaHHA MPOROI-
JKaeTca OT OfgHOTO 10 O Yacoe. Bce aro mpm cumie (j) B3peiBamua B 10 pas
MeHbIIeHl 3eMuON TaxkecTH. IIpu Gonpmeil cmae j MpOmOPIHOHAIBHO yBeIH-
qUBAETCA CEKYHIHHIHE pacxoji B3PHBYATHX BemECTB H YMEHBIIAETCHA BpeMA

299



BBPHBAHNA. YBEIWYEHHE MacCCH pPAaKeTH TaKike CONPOBOMKIAETCH IIPONOp-
IMOHAJHHEIM BO3pacTaHMEM CEKYHIHOTO pacxoja, BPEMA Ke B3pHBaHHUA
TYyT He H3MeHaeTca. Haskerca cHagana cTpaHHBIM, 94TO paboTa pPaKeTHOro
MOTOPA NPOTPECCABHO (CO CKOPOCTBHIO CHApAIA) BO3PACTAET, MEKIY TEM KAk
CEKYHJHOE KOJIHYECTBO H3PACXOJOBAHHOTO B3PHIBYATOI0 MaTepHala He yBe-
auguBaercda. Jlelo B TOM, 4TO B3pHBUATOE BEmECTBO, €mie He B30pPBAHHOE,
y#Ke MMeeT dHepTHI TeM 00MbInyi0, YeM 6oJble CKOPOCTh HECYINerocs kopaod-
asa. IloaToMy OHO M BHeJAET ee B GOJBIIEM ROJHYECTBE U€M 3TO CIAELYeT IO
ero IOTeHNHAJLHON XHMHYECKOH 3HEepTHH.

Jna mopgHATHA, IPH HaKJIOHHOM [BIDKEHWH CHapsaja, MBI HAILIH GOpPMYyILy
(171),

CropocTs mogHATHHA, mpemnefperas MOKa IMAPOBHAHOCTHIO 3eMau, Oymer:

v-sin y. (172,)

C apyroii CTOPOHBI, CKOPOCTH TajeHHs ompeneiasercs gopm[ymoii] (165).
IlpupasHuBasA majeHHe TOAHATHIO, HANIEM YpaBHEHHE, H3 KOTOPOTO IOJYydInM:

M#g

roAv ek (173)

siny =

IIpu srToM yrie HavalbHOE ABIIKEHHE OyJer TOPM3OHTAJILHBIM.

Ecam, manpumep, M, =1; g =10; F, =20; K, =1; » =100, 10
sin y = 0,0385, a yrox 2,2°. Ilpu ckopocru B 200 M [B cek.], yrox Gyper
6ausor k 0,5°.

Wrak, BoJHE BO3MOMKHO H30€/aTh NaJeHHA JajKe IPH 0Y9eHb MAJIOM yrie
HaKIOHA, TUmb O OB OCTATOYHAA HAYANBLIIAA cKOpocTs. Ho 0Ha MOKeT OLITH
ropasgo0 MEHbBIIe, ecJau yrod HakiaoHa Oymer Goapme. Tak, ecom yroxa moiimer
mo 8°, o cropocru B 50 M [B cek.] yme Gymer mOBONBHO.

BBIB O]l BI

13 BCero M3I0KEHHOTO MOMEM clesIaTe Clenyinee 3aKJAO4YeHHe. IToaer
BBHITOJHO HAYATh B ropax, Ha BO3MOMKHO Gosbmeit BeicoTe. [1a ropax momaxmna
OBITH BEIPOBHEHA jopora, ¢ mawkiaomom He Oomee 10—20°. Ha asromo6mIb
CTABHTCA pakKera, Koropas mpuoGperaer or Hero ckopocTh or 40 mo 100 M
[B cek.]. Barem cuapsaj, BOCXOAANMM IyTeM, JETHT CaMOCTOATENIbHO, Pa3BH-
BafA C3aAl JlaBJeHHe B3phHBaHHeM BemecTB. HakIOH cHapAfga, o Mepe yBe-
JIIY9eHnd ero CKOpPOCTH, YMeHbIIaeTCd; H IIOJeT HpﬂﬁﬂH}RaBTCE K TOpH20H-
TaJbHOMY. ITo BBEIXOJIC e H3 atrmoctbepm H HeKOTOpOro ygajdcHHA OT BCAKHX
€e CclIef0B mOJeT CTaHOBUTCA NapaJlIeIbHLIM 3eMHOH MOBEPXHOCTH, T. €. KPY-
TOBHM. ¥YCKOpeHMe (J) AONKHO HMeTh HAUMEHBIIYIO BeJIHIHHY, NPHMEPHO
or 1 no 10 m [B cer.?]. Pacxog Ha compoTHBJEHHE BO3[YyXa OKAMKETCA MHHM-
" MaJBbHBIM. B.TIHHHHB TAMECTH TaKMe NIOYTH YHHYTOHaeTCA (B OTHOIIeHHH
motepu oHeprum). IlepBas ckopocts mpumoGperaeTca aBTOMOOHIIEM, a’3pomia-
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H0M HMIH KAKHUM YrOJHO NPHOGOPOM: CYXONYTHEIM, BOTHBIM HJIHM BOBIYIIHBIM.
ITomer He B 04YeHBb pa3pe:KeHHON aTMocepe MOKET NPOHCXOAHTH DHEPTHEi
TONJIUBA, CHKATAEMOTO RHUCIOPOAOM H3 aTMoc(ephl. ITO COKOHOMHUT 3amachl
ronauBea B 9 pas(MpealnHOE YHCIO, KOIJ[A 3alacaeTcA OfMH YHCTHIH BOMOPO[).
Ecau paxera B BO3AyXe eme He MpuoGpesa KOCMHIECKOIT CROPOCTH, O0CBOGOMK-
NaIomeil ee OT TATOTEHHA 3eMIH, TO B 0YeHb PA3PEKEOHHBIX BO3JAYIIHKEX CI0HX
KHCJIOPOAOM aTMOC(hepH NOML30BATLCA yiKe Helbsa. 1loaToMy TYT myckaerca
B XOJ 3aMacHOMl KHAKHI KHCIOPOJ MIH HEMPOoYHOe (0 BOBMOXKHOCTH, DHIO-
renHoe) ero COeQUHEHHWe C ApyruMm raszamu (Hampumep, ¢ asorom). Torga
HeoIMoIy4eHHAA CROPOCTh MOBOJHUTCA 70 KOCMHYECKOI.

OBINHIl IJIAH KOCMUYECKHX JOCTHAREHHI

Mn MOHeM JOCTHUIHYyThH 3aBOeBaHHA COJMTHEeYHOI cHCTeMBbI 09€Hb ﬂOCTYlTHOﬁ
TakTHKOfi. PemuM cHavana Jervalimymo 3agady: yCTPOUTL dPUPHOE mOCEJeHHE
mo6am3ocTH 3eMIHM, B KadecTBe ee CHYTHHKAa Ha paccroammm 1—2 Teicadq
KHJIOMETPOB OT NOBEPXHOCTH, BHe aTmocgepsl. llpm 5ToM oTHOCHTENBHEII
3amac B3PHIBYATOrO MaTepHaJa BIIOJHe JOCTYIEeH, TAaK KAaK He IpPeBbImaeT
4—10 (cpaBHHTENBHO ¢ BECOM pakKerTs). ECiuM e BOCHONB3OBATHCA MPEIBA-
PUTEJIBHOIO CKOPOCTBIO, MOJYIeHHOH Ha caMoii 3eMHOH NMOBEPXHOCTH, TO 3TOT
3amac OKarKeTca COBCEM HeBHAYMTENbHBIM (06 3TOM BHEpEIH).

ITocenupmuchk TYyT yCTOHYABO W OOMIECTBEHHO, MOAYYHB HAJEKHYI U
GesomacHyo 0asy, OCBOMBIIHCH XOPOIIO ¢ 3KM3HLIO B 3¢Hpe (B MaTepHalbHOMH
IIyCTOTe), Mbl y:Ke 0oJiee JeTKUM myTeM OymeM H3MEHATH CBOIO CKOPOCTh, yja-
aateca or 3emam u CoaHia, BoOGmEe pasryamBaTh, e HaM HOOHPABHTCA.
Hexo B ToMm, uro B cocToaHun cnyTHUKA 3emiau uian CONHIIA ME MOMKEM yIOT-
pBﬁJIHTI: CaMble MaJible CHJILI Qs yBeJWYeHHsA, YMeHBINEHHA H BCAKOTO H3Me-
HeHHA CBOeli CKOPOCTH, a CTAlO OBITh, M HANIEI0 KOCMHYECKOIrO IOJOMKEHHA
Jueprun ke KPYroM BeJIHKOe H300HIHe, B BHAe HUKOIJa He MOracaiolero,
HeNpepHBHOIO M JeBcTBeHHOro xaydeucnyckamusa Commma. Toduwoit omopst
WL OTIOPIIBIM MaTepHaJIOM MOTYT CIAYHUTE OTpUIaTeIbHEIE H, B 0006BHI{OCTH,
MOJIOKHUTENbHEE (ATOMEI TelIHA) DJIEKTPOHHI, 3aMMCTBOBAHHEIE OT COJHEYHOrO
H3ITy49eHus. JTOH dHEPTHH CKOJBKO YTOIHO, U YJIOBIATH ee HE TPYAHO B OT-
POMHOM KOJHYECTBE NPOTAHYTLIMH [aJIeKO OT pAakKeThl IPOBONHHKAMH HIH
HHLIMH HeH3BeCTHBIMH CpeJicCTBaMu. MoXHO BOCIOAB30BATHCA H JaBlIeHneM
cBeTa, HAIIPABHB ero oTpaskaTelamu mo HagobHocTH. B camom mee, KHIorpamm
BellecTsa, ¢ HOBEPXHOCTHIO B OJHMH KBAJPATHHI MeTp, B TedeHHEe rofia IOJy-
YaeT 0T COJHETHOTO CBeTa ImpHpameHue ckopoctu, Gomxsmee 200 M B CEKyHY.
Benengcrsme orcyTeTBHA TAMeCTH (KasKymerocs, KOHEYHO, HJIH OTHOCHTENb-
HOT0), 37eCh KaK pPas MOKHO YCTPaHBATh OTPOMHEBIE JIETKHe Be€pKala, falomue
BO3MOMKHOCTh TNpHOOGpeTaTh Tropasgo Godbmme NpHOABOYHEIE CKOPOCTH M,
TaKkuM 00pa3oM, TepaAa HX (Hacuer ux Ke)[®! «GecmiaTHO» myTemecTsOBaTh
mo Bceil COMHEUHOH cuCTeMe.
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Tax MBl MO;keM moOpaThCA OO0 aCTEPOHOB, MAJTEHBKHMX IJIAHETOK, CILYCK
Ha KOTODHE, MO MaJOi HA HHUX TAMKECTH, He NPEACTaBiAAeT TPYAHOCTH. [[o-
CTHTHYB 3THX KpoxoTHHX HeGecHbx Ted (or 400 mo 10 u memee KHIOMETPOB
B JHaMeTpe), MB MOJYy4YHM OOHIHE OMOPHOT0 W CTPOHTENIHHOr0 MaTepHalla
1A KOCMHYECKHX NYyTeIIeCTBHU H BegeHHA »(HpHOro xossgiicTBa. Orcioga
oas Haé OTR]JOBTCH IOyTk HEe TOJBKO KO BCeM IIJIaHeTaM Hameﬁ CHCTEMRLI, HO
H OyTh K JAPYTHM COJHIIAM.

Mz ysxe ropopHam 0 TOM, YTO BOBMOMKEH CIIyCK Ha 3eMii0 (es 3aTpaTsl
BeIMecTBa H DHEPruH. ¥YCTPOHCTBO MEPBOIO XO3AMCTBA, MO GIM30CTH 3eMIH,
HY)KIAeTcAa B MOcTOAHHON 3emHON momomu. Cpasy Ha HOTH CaMOCTOATENb-
HO O0HO CTaThk He MOMeT. HOSTOMY HE()ﬁXOI[HI\LLBI NOCTOAHHBIE CHOIIEHHA C
naaHeroir. OT Hee mpujeTcs mOJydYaTh MAIIUHEL, MaTepHAJNBl, pasHbe COOpPY-
JKEHHUA, IPOAYKTH nuTauuA, Jofneii. Heusberxen n gacTerii 06MeH paGOTHHKOR,
BBHAY HEOOBIYHOCTH CpeJBL. )

Jlaa posepameHHA Ha 3emil0 HeT HagoOHOCTH npHGeraTs K KOHTPB3PEHI-
BAHHIO M, TaKMM 00pa3oM, TpaTHTh 3amachl BemecTsa W sHepruu., Ecam, mo
6muzoctH atMocdepsl, crabbpiM OOpaTHEIM B3pHIBaHHeM eme Gojee MOmoimeM
K Hell M, HAKOHEI, 3a/IeHEM 3a ee Kpad, TO cefigac e OymeM, OT CONPOTHBIEHUSA
BO3[yXa, TEPATH CKOPOCTH W MO CHHpPANH cunyckathea K 3emiae. CobeTBeHHO,
CKOpOCTh CHauala, OT majeHusa, Oyner yBelIHIHBATHLCA, IOTOM 3Ke, HPH BCTYII-
JeHUH B 6oJlee INIOTHYI 4acTh aTMOC(epH, OHa HagHeT ymeHpmartbea. Horma
OHA CHeNaeTcsA HEeJOCTAaTOIHOH, 4TOOH OHOH LEHTPOOE:RHOMH .CANOH ypaBHO-
BEIIHBATh CHJEY TAMKECTH, TO HAKJIOHHB NIPOJOJIBHYIO' OCH CHapsAna, HagmHAKOT
niaEupoBaTh. MoKHO emie "yBEeIHYHTh CKOPOCTb, YBEIHNYUB HAKJIOH DPaKeTH
BHH3 W npubasisd, depes3 najgeHue, 6ercTpory. OmHEM CTOBOM, MH HOCTyIaeM
C paKeToil, KaK C adpPOIIAHOM, ¥ KOTOPOro ocTraHOBIeH MoTop. Hak TyT, Tak
M TaM, HaJl0 OpHHOPOBHTEL MOMEHT IIOTEPH GOJbINell 9aCTH CKOPOCTH K MOMEHTY
KacaHHA CYIIH HIH Bomnl. TepATh IpoMajHYI0 CKOPOCTH PaKeTH Ha BHICOTax
COBepIIeHHO 0e30macHoO, B BUIY IPe3BHYAMHON HOpa3uTeIbHON PaspeKeHHOCTH
raM BO3myxa. MoHO jaske DOTEpATh HOOYTH BCH CHOPOCTH, 06epHYBIIHCH
MHOTO pa3 Kpyrom 3emau: octaBuTh ToabK0 200—300 M B cexkyHAy (cMoTpA
N0 WIOTHOCTH OKpYKAIOme# cpejsl), a 3aTeM MOCTYNaTh KaK C CaMOJeTOM.
Ho Bce ke, ecIu y paxeTs HeT 00aBOYHLIX IIAHOB, IPH3eMIEHHE COBEpIIaeT-
CA IIpH ropasfo Goabmmell CKOPOCTH, YeM Y aspoIjiaHa, M IOTOMY OHO PHCKO-
BagHee. Ero xopomo jerats He Ha cyme, a Ha BOJE.

Wa crasamporo BupuM, 9T0 HeGECHHIH KOpPabIh 0MKEH NIMETH H HEKOTOPHIE
9epTHL CaMoJera.

KAKOBBI JKE YCJIOBHA KU3HH B DOHPE?

B pakere moaro cymecTBOBaTh HEBO3MOJKHO: 3allachl KHCJIOpOxa [iIA
ABIXAHHA W TMHIA JOJKHE CKOPO BHITH, MPOJAYKTH K€ MHIXAHHA U MHIIeBa-
PeHHUA 3arpABHAT BO3AYX. HyXKHH ocobhe Kuianma — Oe3omacHEE, CBETJbIE,
¢ JKeJTaeMOoH TeMmepaTypoil, ¢ BO300HOBIAIOIUMCH KHCIOPOIOM, C TOCTOAHHEIM
OpPHTOKOM NHIMH, ¢ yAOGCTBAMM IJA JKUBHH H paboTH.
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ITH KIIHNIA M BCE IPHHAMIEKHOCTH IJIA HHX TOJMKHEL JOCTABIATHCHT
paxeTaMH ¢ 3eMJH B CIOKEHHOM (KOMIAKTHOM) BHJe, PAaCKJIaJLBAThCA I
cobupaTeca B 3pupe, o0 OpHOHTHE Ha MecTO. fHUIHIME HOKHO OHITH HEIpO-
HHIAeMO A Ta30B W NapOB H MPOHUIAEMO [IJI CBETA.

Ero matepuais: [**) auKenmmpoBaHEAd CTalb, IPOCTOE H KBapIEBOE CTEKJO.
O6urenp COCTOMT M3 MHOTHX OTHeNeHHil, HBOJUPOBAHHHX APYr OT Apyra H
cO00MIAOMHUXCA TOJBKO IJIOTHO B3aKpHBalOIMUMHCA ABepsaMH. Ecim Kakoii-
au6o orcexk OyaeT mpoOHT MJIH OKaKeTcs NMPOHUIAEMEIM 1A Ta30B, TO MOXKHO
ceifgac )Ke CIAaCTHCh B APYTOM, a MCOOPYEHHHIH mcmpasurh. Mamdeiiman yred-
Ka CHa)XeTcd yYMeHbIIeHIeM [aBJIeHHA H NOoKa3aHueM ‘IYBGTBHTBJIBHOI‘O Ma-
gomeTrpa. Torga e MOMHO NPHHATH Mephl K YHHUTOMKEHHK NIPOHHIae-
moctu. Tarkum o6GpasoM, 0e30mMacHOCTH KH3HH B OYCTOTE MOMKHO IOBECTH
o 100%.

Oxomo OfHOH TpPeTH NMOBEPXHOCTH JKUIMIIA OTKPHITO JJIA JNydeill COMHET-
goro csera. OHH NPOHHKAIOT BO BCE OT/EIeHHA, OIarojapds NPO3PaYHOCTH
neperopoiok.

Bes moBepXHOCTH SKUJIHINA MOKPHITA JBOMHEIM CJI0€M TOHKHX MOIBHMIKHBIX
cTaBHeil, KaK depenuneii uam Kpymuoit gemyeit. Eciu HeocBemenHas COTHIEM
9acTh 3JaHHA MORPHTA OJecTAIMMMH CTaBHAMH, a IpOo3padHas OTKPHTA A
COJHEYHHX Jy4eill, TO MOJyd9aeTcsA HAWBHICIOAS TeMIEpaTypa, AOCTHTAIOMMas
150° Heabcua. Ecam ke, Ha060poT, HENpO3padHad MOKDPHITA BHABHHYTHM dep-
HEIM CJIOEM, a Ipo3padHag OJaecTAmei, Kaxk cepe6po, MOBEPXHOCTHIO, TO MOJY=
gaeTcs HHUBMAA TeMImeparypa, gocruraiomas Bpadum ot 3emau 250° xoxoga.
IToGnusocTH e IIaHETH TeMImepaTypa He MOKeT NOHHMSHTHCA 0ojee, IeM Ha
100—150° mmxe myas, Tak Kak 3emia corpepaer. HomMGumHUpYs, WIH cove-
Tad, 6IecTAMYO TelIylo (IaHIHDE) C 9ePHOH, B TOM HJIH APYTrOM KOJIHIECT-
BEHHOM OTHONIEHHM, IOJYIHM JIOOYI0 CTeNeHb TemJaa: JJIA B3POCIHX, [eTeil,
pacrenuit, 6aHb, NpadedHBIX, AJIA Je3HHPEKONH, NPOMHIIIEHHBIX Meleil
H T. 1.

Bor npumepHOe yCTpOHCTBO TENIOBOTO HPHCHOCOGIEHHA, MAIOIIEr0 pas-
HOOOpasHyI0 TeMIepaTypy, XOTA W He KpailHe BOBMOKHBIE Tpemelbl Tenla.
Henpospaunas "acTs skuauma cHapy:xu gepaas. Ha meGonpmom paccroanmn
OT Hee HAXOJMTCA BTOpas OJecTAmasn ¢ 06eUxX cTOpoH uemys. Ee gacTu Moryr
BPaIIaThCA M CTAHOBHUTHCA HOPMAIBHO K IIOBEPXHOCTH, KaK WIJH eiXa. Torga
noly4aercs HH3MasA TeMmepaTypa. Horma ke sra OGpoHs B3aKphiBaeT dep-
HYI0 IOBEPXHOCTH, TO MOJYyYaeTcs BHICINAA CTENEHb Temaa. Takad ke gellys
MOKeT OHTH H Ha NPO3PavHOH 9aCTH RHIAMA. TOrjfa MOMKHO MOJYIUTE GoJiee
HUBKYI0 TemMmeparypy. B saBucumMocT:m oT HasHadeHHA QUPHBHIX KaMep, HX
ycTpoitcTBO MoikeT GHTH 04eHb pasHooOpasmo. Tak, mamp [mmep], 6mecTaman
gemysa MOKeT HaJBHTaTHCA OJHA HA APYIYHI B HECKOJBKO CI0EB H OTKPHIBATH,
Gollee HIH MeHee, UePHYI0 IMOBEPXHOCTH JKUIHINA, AaBag KEITaeMyl0 CTEIeHb
Temia.
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Ilepsoe Bpema GyayT mpocTeiimue aomMa, MPHTOLHLE KaK A JIONEH, Tak
B aaa pacremmii. OHH 3amOJHEHH KHCIOPOAOM INIOTHOCTH B ONHY HATYIO
atMocgepsl, HeCONBMUME KOJMIECTBAMH YIVIEKHCIOrO Tasa, asora H NapoB
Bopbl. TyT jKe HAXOOHTCA HEMHOTO ILTOAOPOAHOIN W BiIaskHoil mousel. Oma,
.oceemennaa CoiaHmeM m 3aceAHHAsd, MOKeT JaBaTh OOraThle MHTATEALHEIMA
BeIecTBaMH KODHEIJIOAHEE U apyrue pacrennsa. Jliogm 6yqyT mopTHTH BO3AYX
H TOefaTh IIOfbI, & PAcTeHHA GYAYT 0UMINATh BO3AYX U IPOHBBOIUTE IJIOAH.
Yenoper GymeT BO3BpAmAaTh B MOAHOH Mepe TO, ITO OH MOXUTHI OT PACTEHHIL:
B BHJe ynoOpeHHH AJa mouBEl M Bosayxa. IIpm pToM HeBO3MOKHO 06GOHTHCH
6e3 pabOTEl pasHOro poga OGaxTepmii.

CoBepmenHo TOT Ke 000POT MEMKIY FKMBOTHBEIMH M DACTEHHSIMH MBI BUIHM
Ha 3eMHOM mape. OH Tak/Ke H30JUPOBAH OT APYTUX HEGECHEIX TeN, KaK M HAMIA
pareTa-RUIHIe.

Yemopery pgaer mama 3000 Goxpmux Kadopuii B cyrku. CTONBKO Ke maer
Temra moarmrorp [ammal yroa miam Kuwiro[rpamm] myru, mwin 3 Kr xaprodensd,
IIH 2 Kr Msaca. KBajgpaTHbIil MeTp MOBEPXHOCTH, OCBEINEHHHIN HOPMAaXbHBIMI
ayaamu ColHna, B OyCTOTE, HA PACCTOAHHH 3eMIn (OT CBETHIA), HOIydaeT
B cyrku 43 000 xamopuii, wro coorsercreyer 10 kr mywum, mam 43 Kr KapTo-
dens (rakxe Oamama), wau 30 Kr Mmsca.

3HAUNT, TEOPETHYECKH, OKHO B 1 KB. M, OCBEIIEHHOE HOPMAXBHBIMHI K HEMY
Jayusamu Conuma, maeT dedoBery B 14 pas Goabmme sHEpPTHH, YeM HYKHO OJI4
JKUBHH B cypoBoM kiammate. Hekoropsie pacrenus mcmoassyor ao 10% cox-
RevHOil »Hepruu (TakoB KakTyc Bep6auka), apyrue mo 5% (6aHam m KopHe-
mropusie). TakuM oGpasoM, AIA CYIMECTBOBAaHHA 9YeNOBEKa, T. €. IJIA IOIY-
YeHUA HEOOXOMUMBIX My RHCJIODOfa M MUIH, A0cTaToTHO 1 KB. MeTpa coimed-
HEIX Jyd9eil, npu yciaopuu yrmrusdanuu sueprum Coxmma B Yy, mam B 7%.
Brixogur, uTO A8 HACYMHEIX HOTPeGHOCTEH OXHOTO CHIABLHOIO YEIOBEKA NI0-
BOJIBHO ;KHJIMINA C OKHOM B OfIHH KB. M M mOAXoAAmuIME pacTeHuamu. Ho pacre-
HHA eINe MOMKHO KYJbTHBHPOBATH OTOOPOM M HMCKYCCTBEHHBIM OIIOJOTBOpDE-
HueM. BoamoskHO, 9T0 OHH €O BpeMeHeM OYIYT JaBaTh, IPH HAEATHHBIX ddHp-
HEX ycaosuax, e 5 u He 10%, a 50% u 6omee. Ho u cospemennsie pacreHus,
IpH HEKOTOPOM BhIGOpE, MOTYT yiKe YHAOBIETBOPHTH HAC.

Pacrenuam B Hallux ;XHIHmMax MOkeT ObTH OYeHb Xx0pomo. Tak, Temmepa-
Typa — CcaMada [OJd HHX ﬁﬂaI‘OHPHHTHaH, KOJIU4YeCcTBO YI‘JIGRHGJIOI‘O raza mMmo-
et GbIThL joBemeno 0es Bpepa Aaa wemoserka o 1%, 1. e. ero Gyzer B 30 pas
fonpme, 4eM Ha 3eMie, BIaKHOCTh — Ii00asa, yno0peHue — IOMHOE W IOJ-
xXojAamee, CBET — JKeJaeMOro HaUpsMKeHHA H COCTaBa Jydell (K deMy MOTYT
OOCHYHHATE CTERJIa pa3H'bIX OBETOB H CBOﬁCTB), IIOJHOE YHH‘ITOH{GHHB BCAKHX
BpefHTeNei, COPHLIX TPaB H IOCTOPOHHHX KYJILTYDP IyTeM IpeABapUTeIbLHOTO
‘OUHINEHHSA IOYBH IIOBHIIIEHHEM TEMIEpaTyphl.

Onnako malero HE COBHAZAIOT MEKAY co60it mMOTpeGHOCTH pa3HBIX pacTe-
Huil 1 gexoBera. [asa Kaskmoro cymecTsa Hy:KHa 0coGas, Hambolee MOLXOS-
mas g4 Hero cpena. Tak aTo m 6ymer co BpeMeHeM B »¢Hpe: Add OJHHX
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pacTeHmii TAK0Ee-TO MOMENIEHHE, C TAKOI-TO IO0YBOI0, aTMOC(HEpoI0, BIAroi0, CBe-
TOM W TEMIOEPAaTypolo,— A APYTHX HHOE, AJIA 9eloBeKa eme 6oJiee OTAMIal0-
meeca. M nna pasHEIX pac, BO3pacToOB, TeMIOepaMeHTOB KHIHMA He OQHO006-
pasHHL.

Ha mepsoe BpeMAa MOMHO HOBOJBCTBOBATHCA COMKHTEIBCTBOM (CHMGMO3)
PACTEHHH C YETOBEKOM.

Taxectn He OyAyT omymaTs HU pacTenus, Hu Jdiogu. U naa rex u jgua
APYTHX 9TO MOKET OHTH 04eHb BHIrogHO. Pacremuam me HYKHH GyIyT TOJCTEE
CTBOJIEI H BETHKH, ROTOp]’:ﬂe Hepe,r_um JOoMawTCca OT 06HJIHH IJ0g0B M COCTaB-
JaA10T GecroJiesHbli 6allacT AepeBhbeB, KYCTApPHAKOB U [Jajke TpaB. 1AKecTh
JKe MeIlaeT W MOJHATHIO COKOB. MalleHbKas TAKeCTh BCE-TAKH MOKeT OHTH
moJe3Ha PacTeHHAM: IJd yIep:KaHMA IMOYBEL M BOJEL B OJHOM MecTe H, BooOme,
s nopanka. Ho ee Jerko monyunts caaGHM BpamieHHeM yRUTHINA WIH OpaH-
sepedt. Hak nma pacreHmii, Tak W AJA JIOfeH OHa IOYTH He OymeT 3aMéTHA:
CTBOJIHL HE OYAyT FHYThCA U JIOOU GYAYT HO-IPEKHEMY CBOGOMHO COBEPINATH
NOJIETH BO BCEX HAUPABIEHHAX, ABHTAfACH 10 MHEPUHH Kyjaa Hajgo. Benmamma
HCKYCCTBEHHOH TaecTH OygeT 3aBHCeTh OT YIVIOBOH CKOPOCTH M pajmyca
ppamenus. [Ipumepmo, ona mosxer 6uTh B 1000 pas MeHee 3eMHOI, XOTA HHITO
He Memaer HaM cjexartb ee M B 1000 pas Gonee semuoii. Ha Bpamenue opan-
JKepem WM [JoMa He HY/KHO HUKaKoro pacxoma cmi. IIpemmeTs! Bpamaiorcs
camu cofoif, To MHePIHUHU, ecld pas mpusenens B gpmxenue. [locaennee Beu-
HO, KaK Bpam;eHHe IIJIAaHETHL. |

Hemaemaa TeMmepaTypa JacT Yed0BEKY BO3MOMKHOCThR OOXOAHThCA 0es
ome:kasl ¥ 00yBu. O0CHIHe Tema OrPAaHHYUT M NOTPe0HOCTH IIVIIH.

Hesnnpernna yHAYITOKHUT BCe 3apasHble 0ONE3HH M BCeX BpegHTENed H
Bparos pactennil u gemoBeka. OTCyTCTBHE TAMKECTH OCBOOOIKIAeT MO OT
mocTeNiel, Kpecel, CTONOB, DKUDAKER M CHI ala aBmxenusa. B camom pexe,
AOBOJLHO TONYKa, YTOOH JBUTAaTHCA BEYHO II0 HHEDIUH.

Pa6oTe BesKOro -pofa TyT yao6Hee IpOM3BOMUTH, YeM Ha 3emie. Bo-mep-
BEIX, TOTOMY, 9TO COOPY’KEHHA MOryT OHTH HEOIDAHWIEHHO BEIHKYU HPH CaMOM
c1aboM MaTepHalle — TAMKECTh BCe PAaBHO HX He Da3pyIIHT, TAK KaK ee TYT
HeT. Bo-BTODEIX, 9YemoBeK 37eCh B COCTOSHHH pPaboTaTh IPH BCAKOM IOJO-
JKeHHH, 3aKpemwp TOJBKO HOTH MJM APYTyI0 YacTh Tela — HH OTBECHHX,
HI FOPH3OHTANBHHX JuHHE TyT Her. Her HU BepXa, HM HUBa. YIacTs HUKyJA
Henb3s. Hurakme, gajke caMee MacCHBHEIE TPEJMETH 3aaBATH pPaboTHHKA
He MOTYT, TaK KaK OHH HAOKYJa He majair, gaske 0e3 Bcaroi omope. Bcee
COCTABHBIE YACTH Tela, Kak O OHYM BEIUKH HEH ORLINM, HE JABAT APYT Ha APyra.
IlepemematoTcs BCe BemM TpH MajeiimeM YCHIMH, He3aBHCHMO OT HX MacCH
U pasMepa, HYXHAa TOJBKO eIHHOBpeMeHHAA 3aTpara, OPONOpHHOHAIbHAA
Macce IpeMeTa H KBafpaTy ero CKODOCTH: 3aTeM Yy:Ke Tela ABHTAIOTCH
6e3 ocramopru. OcTaHOBKA He MOKET BO3BPATHTH HOTPAYEHHYI0 Ha IEPBOHA-

yajJlpHOE [BWKeHMe pabGory. Tak wgro TpaHcmopr OyKBalbHO HHYEro He
CTOHT.
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Ho me mamo 3aluBaTh, 9TO ABJIEHNSA HHEPUOUH (HIH KOCHOCTH) OCTAIOTCA
H TYT B TaKOH )Ke CTENEHH, KaK H Ha 3eMle; ygaphl Tax yKke CHJIBHEI, KaK Ha
nxamere, B cpene Tamectn, Hoska ycmemna, [Tomas mesmpgy npymsa pasamamo
(MM HECOTTACHO) JBHKYIMIMMICS TBEPJIBIMH MacCaMi, MBI MOMeM OBITH pas-
IaBleHE — NPH HX 3HAYATENHHOH BeJuWdHHE HIH 00Jpmoil ckopoctd, Tak e
YCOemHO EHCTBYIOT BCAKOI'O POMA MPECCH, PHYAark, qpOOHIKY, MOJOTH H BCE
OpyTHe MallHHBl, €CJH AelicTBHEe HX He OCHOBAHO HJIHM He 3aBHCHT OT CHJIH TH-
FRECTH.

Her 6opr6E ¢ moromoil, co CAAKOTHLIO, XOJIOXOM, TYMAaHOM, JIHBHCM, CHI-
pocThi0, BETPOM, yparaHaMM, TbMOI0, ;xapoM H T.H. Her Gops0H ¢ :KHBOT-
HEIME # pacTeHuAME. [[n7 paGoTsl BHEe MCKYCCTBeHHOH CPefEl, T. €. BHE K-
IUIa, Helb3A OHTH TOJHM (MOKA 9eJTOBEK He MPHCIOCOOHTCA A JKHZHH B
IycTOTe, YT0 HEe MOKET COBEPIIUTLCA CKOPO M YTO JOIKHO PajHKaJbHO Hpeos-
pasoBaTh ero Temxo). B adupe, B mycTore paGOTHHKH H TYIAIONHE IOJHKHEL
00JIeKaThCA B 0COOEE MpegoXpaHuTebHEIEe OJI€K/IE, BPOIe BOSOMa3HEX Ok
(ckadamap). Omnm, Kak ¥ 3aKpPHTHE KEIAMA, KAOT KUCIOPOA M IMOTIOMAIOT
OPOAYKTH YeNOBEYECKHX BEIAETEeHHi. IT0 yOpOmeHHOe moxo0He TEeCHHIX
JRUJIAIN, HEMOCPENCTBEHHO HPHMEKAIOMUX K Tedy, PasHuma ToabKO B TOM,
YTO KHCJOPON TYyT HE pacTeHHA [aloT, a OH 3amacaeTcAa 3apaHee W BBJeldeTCH
NOHEMHOTY, KaK B YCOBEDIIeHCTBOBAHHKIX BOJOJas3HHX KoctioMmax. Ocobue
CTEKJIa NPEeJOXPAHAIT OT IyOGHTEIHHOT0 MAEHCTBHA COTHEUHHIX Jyueil, ITH
OIeKIbl HeITPOHUIAEMEl AJIfA rasoB, 00JaZal0T JOCTaTOYHOK IHOKOCTHIO M Kpe-
NOCThIO, 9TOOEL BHI[BPH{HB&TI: JaBjieHHe ra30op H He CTeCHATH IBHKECHHUA dJe-
moB, OpraHWYecKHe BHIJIEIEHHsA NOIIOMIAIOTCA, BIAKHOCTH BHYTPH OB
perymupyercss, OKpacka OJeM/IL MOKHA COOTBETCTBOBATH YKETAEMOH TeM-
neparype. B opHoit omesxme xononHo, a B ApYyroit ;xapko. Moxuo Hcmeubcs
B ofHOM 00JaueHHH M 3aMep3HyTh B ApyroMm. IloBepxHocTh cradaHApa MOMKET
OvITh OpOHEBas CABHIKHAM, KAk ;KuIHme. TOTma TeMuepaTypy MOMKHO MEHATH
IO KeIaHuIio.

Bryrpm smumirnm pa6oTsl HpoMBBOSATCA Kak Ha SeM.rIe, TOIBKO TOpasyo
ynoGHee, TaK KaK He CBA3HBAET TAMECTh W €€ HANPABIEHNE, HE CTECHAET OfeK-
pa, o0yBb, XOJOH, Kap H OORYHASA 3eMHAA IpPA3b OJEK[IEL

Bce coopy:xenus, ckadaHApH, OPyAHA, Opam:Kepem MJIH mnnnma — BCe
JAOKHO GHITH CHENTAHO W MCHBITAaHO 3apaHee Ha 3emue. Bea paGora B adumpe,
Ha IepBOe BpeMs, OTPAHHIHBAETCA JHMb CGOPKOH roToBmx sacteil. Ileppie
KOJIOHHH JOJJKHBL OCHOBLIBAaTHCSA Ha CY€T CBOEH INTaHeTH, TeM Oojiee, 4TO H
MaTepHaaoB NeGJH3OCTH 3eMIH, BEpOATHO, HHKAKHX HeT (MOKHO TOJBKO
BaxXBATHIBATH COCTABHEIE TACTH DPA3PEKEHHOH aTMocgepsl, HO PTOr0 HEJOCTa-
T0gH0). XOpOMIO, €CIA KOMOHIHE HA MEPBHX TOpax HE GYAYT XOTA HYRIATHCA
B Kuciaopoje u nume. Ho Havaigo TeXHAKH BO3MOMKHO U TyT. Eme MeHee K00~
HHH OyAYyT HYKOATbCA B IOMOINHM, KOTJA HOCENATCA B IOACE acTEepPOHIOB,
mesxny Mapcom m Omnrepom, rae He MosKeT GEHITH HYKH B CHPOM MaTepHmale.
3neck moceneHuA MOAYyIAT HE TOIHKO MHOJKECTBO ITAHETOK, NAIOMUX CKOIBKO
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YTOIHO BeImecTBa M He CTECHAIIUX CBOEK TAKECTHIO, TYT HE TOJBKO MBI IOJY-
9HM COJIHOE MOJOMeHNe, HO H yiKacaloliie IPOCTPAHCTBA ¢ COTHETHON DHED-
rueii, o0mee KOJHYECTBO KOTOPOIl B JiBe THICAYH MUJJIHOHOB pa3 Goablie TOTO,
KOTOpOe moJy7aeT ceifuac Hamma miIaHeTa. TeMmepaTypy iKe B mosce acTepOH-
JI0B MOKHO JOBECTH NPOCTHIM CIOCOGOM (OMMCAHHEIM [JaBHO R MOMX DPYKOIH-
cax u narenToBaHHRIM Mapryse) no 20° Leascua u Goapme. CoKHBIME CIIO-
cofaMn U 3epKaJaMH OHA MO:KeT OBITH moBefeHa a0 TemmepaTyps CoaHma,
a myTeM JJeKTpHUecTBa eme Bhime. Ho HMYTO He MemaeT HaM HePECENHTHCH
n 6amsxe kK COMHILY, THe ero cujia B TeCATKH U COTHE pa3 GoJbmme, IeM Ha 3eM-
ae. Temmeparypa B Hamux pykax. Maccs BemecTsa Halifyrca H MeXAY
OpﬁﬂTaMH HIDKHHX IOJaber.

Mzt roBopuarm, uro 6opr6nl ¢ mpupogoil mourn Her. Ho Goporkea ¢ mas-
JeHneM rasoB, yOmiicrBenubIMH Jydamu CoOJHIA, ¢ HECOBEPIIEHHOK IPUPO-
11010 YelOBeKAa U pacrteHuii HeoGxonmmo. Boesars sa romdoprt, sHanume, yco-
BEPIIEHCTBOBAHHA JTOfiell W T. J. Hema(exHo. HopsOE MHOro, XOTs OHa W He
TaK MeJI04YHa, Kak Ha JeMJe.

PA3BBUTHE B OOHPE ITPOMBIMIJIEHHOCTH (MHAYCTPHH) B CAMOM
IMAPORKOM CMBICJIE 3TOr0 CJI0OBA

ITepBrie semHEbIe sruBOTHBIE 3apogmiuchk B Boje. OHa yCTpaHAET TAKECTb,
T. €. paspymanmylo culy, KoTopasd 0co0eHHO OBLIa BpeIHA HEPBHIM HEMKHEIM
OpraHH3MaM. YHHUTOKeHHAA TAMKECTh, IPOTHBOMEHCTBHEM IKUIKOCTH, YiKe
He MemaeT HeOIDAaHWYEHHOMY pA3BHTHI pa3MEpPOB BOJAHHEIX CYIECTB (Kak
pacTeHHi, TaKk H JKHMBOTHHIX). TakuM 06pasoM, BOJHEIE CYINECTBA MOHKHEI
OBl OCTUIHYTH BHAYUTENBHOTO 00bEMa, a 3HAUMT, M TAKOrO 3Ke 00BeMHCTOrO
mozra. OEHE 6B mOITOMY MOMKHEL CAeTaThCA rosmomamm miameTsl. Ilowemy
7Ke DTOT0 He BHIILIO, IOYEMY OMmEpPeAHMIH cyxomyTHeie? ['TaBHAafg OpmIMHA
BaKJII09aeTcA B HEBOBMOKHOCTH HOIJEP/KUBATH B IKUJKOCTH BEICOKYI0 TeM-
nepaTypy, HeoOXOmMMMYI0 [ NPOMHIOLIEHHHIX meieii. BopgHble »KUBOTHEE,
yloegmue H3 MOpA, YTOOH OPEBPATHTLCA B HABEMHEIX, IMOHEMHOTY JOCTHIJIH
rOCIOACTBA HAJ 3eMHHM IIApPOM, XOTA CHadala M Oburm ogeHb cixabei. Ho
KOHKYpeHIOMH Ha cylle He GHJI0, H HOTOMY OHH, GOPACH TOABKO MEKAY co6Oi,
MOTJIH JOCTUTHYTH Bhicmero passutmsa. OjHa W8 NpUINH X NpeobiagaHus
B TOM, U4TO OHH MOTJIH IOJYyYHTHh OTOHb W POAMTHL HHAYcTpuio. Jlpyras mpu-
gUHA OTCTAJOCTH BOJAHBIX — MOIJIOMEHHEe BOHOil comHegmoil sHeprum. OmHu
He MOTJH el0 NOIb30BAaTHCA B TAKOIl iKe cTemeHu, Kak cyxomyrmsie. Omm me
HMeJIH TBepjoil OmOpH, TaK Kak JHO OOJBIIMHCTBA OKEaHOB OBLIO HENOCTYI-
HO TIyGOKO M HOTpy:KeHO B mOXHeHmui# Mpak. TpeTsa oTcTaloCTh IpOMC-
XOJMT OT HEJOCTATKA KHCJIOpPOJa B BOJE M HEBO3MOMKHOCTH IOANEP:RHBATH
Haubojee GIATONPHATHYIO 1A JKUSHEHHBIX IPONECCOB TEMMEPaTypy B CaMoOM
KOpIyce CYMmeCTBa—H B CHIYy MAaJOCTH KHCIOPO[a, H B CHJAY OXJIaKIal0mero
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BIHAHUA IUTOTHOM U TemioeMioi cpepst (261, Ceobopuoe gpmKenne B Heil Tak:xe
3aTpyAHAETCA MacCHBHOCTHW Bomel. He Onilo m MaTepmanNa giA HHTYCTPHH,
€ClIH HE CUHTATh 0OeperoBHX M MEJIKOBOJHEIX IPOCTPAHCTB, OIPAHMIEHHBIX
OJI0manbl, IIOJYTEeMHBIX H IO PBITHIX OONYAHIKAMH HAaHOCaMH.

Brxon Ha Bo3myx m Gops0a ¢ TAMECTHI0 MOIJIAa HAa4aTheA y BOMHEIX Yie
mocie pasBuTHA MycKyaxarypel. BopeGa asta Grila TpymmHa, HO mobGema Oslia
B KOHIE KOHIIOB ofiep:kaHa. Tak ke 0yzer ojxep:kana mo0ega H IpH Iepexofe
cymecTB H3 BO3Ayxa B apup. 114 mepexopna Ha Cymny HY/RHBI OHIIH MYCKYJH,
a I Iepexoma M3 BO3AYXa B IYCTOTY — pPAa3BHTHE NPOMBINIEHHOCTH, B
ocobenmocTu MorTopHoil. Ha 3emme, B cpeme TaAKecTH, OHA WOJBHTAETCSH
Me[JIeHHO, XOTA BOBAYX AJA 9TOT0 Jydme Bopasl. Eie yaoGuee nis pasBuTHs
KyJAbTYpH 3QHpHOE HPOCTPAHCTBO, B OCODEHHOCTH CBOGOJHOE OT pPaspymH-
TeJIHHOH M OIPAHHIUTENBHON CHJIEI TAMECTH. TaKoMy ycIoBUIO GONbIIEe BCETO
Y/IOBIETBOPAIOT MB30THPOBAHHEE OT MJIAHET MOCEJNEHHA HIH KPOXOTHEIE acTe-
poungsl. Tyr m oOmime MarepHalla, W He3aMeTHasd TAMKECTb, U JE€BCTBEHHEIH
COJIHEUHEIN cBeT, W GearpaHM4YHOe H JOCTYNHOE HPOCTPAHCTBO, H COXHEYHAA
9HEPTHA, MPEBHINANINAA 3eMHYI0 B 2 MIIILTHAPAA pas, H cBOGOIA NepeMeImeH s
Ha BCe MIECTh CTOPOH — JIaKe [0 WHEIX COMHEYHEIX CHCTEM.

3/ech MOXKHO HemocpencTseHHo cuiaol CoXHma ¢ MOMOMBIO 3epKal H CTe-
KOJI TOJY9YHTh OTHEHHEIE OUarW JdI060ii BeJWYHHH, ¢ TeMmmepaTypol or 273°
xoxoga mo 6000° remma. IlpeoGpasoBanueM coMHEYHOil SHEPIHM B MEXaHH-
TOCKYI0, a 3aTeM B IEKTPHUECKYI0 MOKHO moayuuTh mo 20 Thicsaa rpaplycos]
u Goiee. .

CunpHee BCero OTHHMAET TEIIO0 OT HATDETHX TeI BOJHAA Cpefia, HO M
BOBJYX MEmAaeT CHABHOMY HATPEeBAHHI0O Wim oxJaxmmennio Tea. OH Takme
OKHCJIAET MOBEPXHOCTH 0GpabaTHIBAEMBIX MPEAMETOB, CIKUTraeT HX HIN Ipe-
OATCTBYET HX COXPaHEHWI0 M CIJIABIEHHI0 (CBADHBAHMIO) B OJHO IeJoe.
B nyc'w're aToro MHH}’C& Jivis: | HPOMH]I[ZIIGHHOCTH HeT.

TaskecTh TaK/Ke CTPAIHO MeIIAaeT CTPOMTEJNBCTBY, PAaSBHTHI0 TEXHHKH,
AelicTBHI0 MalmnH, OepeMemeHHI0 H CONHalbHOMY OOIEeHHIO,

[Mouarao mosTOMy, mOoYeMy B HOACe MATEHBKHX IJIAHETOK (INIe THAMKECTb
‘JIerKO OJJOIMMA CaMEIM cJabhM JBHXKeHHeM), B 3dHUpe, B mMapCTBE HeNpPepHB-
HOro CBeTa W IECTHCTOPOHHEr0 IPOCTOpa, HHAYCTPHA M DROJIONHA Pa3yMHEIX
CymecTB, He OTpaHHYEHHHIX pasMeépaMH MO3Ta, MOJKHEI HOCTHTHYTH HECIHI-
XaHHBIX YCIeXOB.

EpuncrBenHoe 3aTpyLHEHHE — OTCYTCTBHE BO3JyXa W MPOHM3BOIMMOIO MM
MABJIEHHA Ha TeIO0, KOTOPOEe CTAI0 HeoGXomuMOoCThIO g ykuBoTHEIX. IloToM
cymecTBa NOPHCIOCO0ATCA H K 3TOMY, HO CHadajJa NPHIETCS HMEThH [Aelo C
HCKyccTBEeHHOI armocdepoit mgaa pacrenuii u miogeir. [Iyctora u meBcTBeHHHI
commeunHit cper ybusalor. IlpoTHBOammeM mocay:kar: XOpOmO HW30JIHPOBAH-
HBle MHOTOKaMEpHBIe FKHIHIMA, CKaaHAPH H HCKYCCTBEHHHI mopbop cy-
mecTB. Hucmopoy e, Boga, MeTajuIsl H Apyrue HeoOXoauMble BemecTBa Ha-
XonATcA no4TH BO BeeX xamMuAX. Hamo Tonpko ux masimeus. [{enn mpmycTpun
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B odmpe, B ofmem, Takue ke, KaK H Ha 3emiIe, TOJIHKO MHOro oGmEpHEee,
HECMOTPA Ha TO, 9TO YeJOBEKY He BYKHH GyAyT HH Ofe/kla, HE MeGeab, HE
MHOTOE Apyroe.

3EMHAA IIOJATOTOBUTEJIbHAA PAKETA. IIJIOMAIKA JJIA PA3BETA.
MOJIOTHO. MOTOP. CONTPOTHBJIEHHE BO3[1YXA. TPEHHE

Mer Bujenm, 9T0 paKera eme Ha «3eMie JOJJKHA IPHOOPECTH HEKOTOPYIO
CKOpOCTH, YTOGBl Cpasy JereTh OPH30HTAIBHO HMIH HAKIOHHO, BOCXOAINIM
nyteM. UYem Gonrme Gymer molydenHas oT pasbera CKOpOCTH, TeM JydIme.
HenareapHo, 9TOOH CHaApA[ HE TPATHJ IPH 3TOM CBOEH 3amacHOil sHEpPrum
B 00pase B3PHIBIATHIX BEIIECTB. A 3TO BO3MOJKHO TOJBKO B TOM CJIyd9ae, €CIH
Hama pakera OymeT IpHBeJeHA B [ABI:KeHUE IOCTOPOHHEH CHIOl: aBTOMOGH-
JeM, DapoxoaoM, JOKOMOTMBOM, as’poIaHOM, mHpHyKableM, rasoBOH WIH
9JIEKTPOMATHUTHOH MymMKO# M mpod. VsBecTHEIe roTOBHE CHOCOOB HE MOTYT
ngate cxopoctH Goabme 100—200 M B ceryHAY, TaK Kak HHU KoJeca, HH BO3-
AyIIHEIE BHHTH He MoryT (Gea pasphiBa Bpamarbcs ObicTpee. CKopocTs HX
o OKPY:RHOCTH MO;kHO mopecTH no 200 M — mHe Gosee. 3HAaUHUT, 3Ty CKOPOCTH
(720 M B wac) He MOryT mIpeB3oiiTH OOHUHBIE OpyquA mepegsmxennsa. [aa
Hagala, moyKalyi, 1 aToro Muoro. Ho Mu 6yemM cTpeMHTBCA COOOIMIATE paKeTe
BO3MORHO OGOJBIIYI0 IpEABapUTENBHYI0 CKOPOCTH, YTOOH OHa cOeperia CcBOi
Bamac BBPBIBIATOr0 MaTepHala MJIA galJbHEHDIero moJjera, KOTga OHa YKe
OCTaBHUT CBOH TBepaHil myTth. OTcloma BHIHO, 9TO AJA NpHOOpPETEHHA CHApPA-
noM cxopoctm, Goabmeit 200 M [B cek.], mysmEl oco0bie mpmCIOCOGIEHHSA.
TazoBble H 2JIEKTPOMATHATHRE MYIIKH, HA NEPBOE BPEMsA, MBI JIOIKHE 0T-
BEPIHYTH, KaK COODY’KEeHHs, Yepecuyyp HOpPOrHe, MHOIOMIIIHOHHEE, BCIEH-
creue ux Goaxpwoil gamHEl. B KODOTKHX jHe OTHOCHTENBHAS THKECTH (TOJ-
40K) Bce yOber u nanomaer. Camsiil mpocTOil W IETIEBHIA B 9TOM CIyTae IpHeM —
PAReTHHIH, pearTHBHEI. MBI X0THM cKasaTh, YTO HAIa KOCMAYECKad paKera
moiykHA OBITH BAOMKEHA HAN TOCTABJIeHA HA APYryl B3eMHYI0, KoTOopasd, He
OTpPHIBafACh OT NOYBH, H cOOOmHUT eif ;xedaemuiil pasber. [lns semHOit pakeTH
HY:KeH IJIOCKMH IpAMOJUHEHHHH HaKJOHHO BOCXOOAMMI NyTh.

B03,E[YUIHHG BHHTHI HEBO3MOMHE H HE HYHHBI. I’IX TATa 3IaMendgeTcda 3aq-
HUM JaBlieHHeM B3pHBawimuxcsa B TpyGe rasos. Homeca ans o6meruenmsa Tpe-
HuAd He TOAHB. JeMHasg paKeTa IBHTaeTCH, KaK CAHH.

Tpenue TBepAHX TeJN HPEACTABIAET MOBOJBHO BHAYUTENHHOE COIPOTHB-
neHwe, gaske ecqyu obaervaerca cMasroii. Hanpmmep, xosddumueRT TpeHHA
IJA JKelle3a M0 CYXOMY UyryHy miau Gponze (1 oGpaTHo) cocraraser okomxo 0,2,
JTO BHAYHT, YTO CHAPAJ BECOM B OJHY TOHHY OPHBOAMTCA B [JBHJKEHHE Ha
TOPHBCHTANBHOR NIOCKoCTH cuiIcl, He MeHbmeidr 0,2 tommwm, mam 200 kKr.
TaxoBa renuuuHA TpEeHWH AIA AaBjdenuil, He mpepnmakmux 8—10 xr Ha
KB. CAHTHMeTp Tpymeiics moBepxnocTu. IIpm Gomrpmem Hamope, KosddumueHT
TPeBHs BO3pAcTaeT MOYTH IpomopmuoHatbHO. IlpemcraBmM cefe Kele3HYIO
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UIAa MENHYH WIacTHHY, BEHCcoTo He Gomee 10 m. Oma posxpmaer Tpemme, co-
OTBeTCTBYIomee maHHOMY Koagdumuenty. Ecnm jxe TonmuHa miracTHHB GymeT
BaBoe Goapme, TO W Koaddunuenr Tpenua yseamunrcs sasoe (0,4). Ilpm
ray0uHe 3TOr0 MeralludecKoro moias B 40 M y:e mOBpempgaeTca OpH ero
CKOJBKEHHH NYyTh (YyryHHAA WJIA GpOH30Basd OCHOBA — J0pOra, IO KOTOpOH
IBHALETCA ILIACTHHA). .

3amegaTenbHO, YTO KO3P(UOUEHT TPEeHHA ¢ yBelWdeHHeM CKOPOCTH TPY-
H[AXCA TeJ YMEeHBIIAeTCsA pa3a B 4 U Golee (B y3Kux mpepnexax omaira). [Ipm
OORHKHOBEHHOM [aBJeHHM, He HAPyMIalOmMEM VKa3aHHbe Npefnens, H IpH
00HIBHOH cMaBKe K03(QQUIHEHT TpeHHA TeX e Tel MOKeT YMEeHbIIUTHCA B
9—10 pas. CmaunpaHHe TPYIMHUXCA IMOBEPXHOCTEH BOMOH yMeHBIIAET TPEHHE
pasa B gBa. Hoapdumuenr TpeHma MeTanna mo IbAy ‘M cHery (M oGparTHO)
nmoxomur no 0,02, 7. e. B 10 pa3 MeHBIIE TPEHUA CYXUX PABFOPONHEX METAIIOR,
H CpaBHUBAETCH, 3HAYHT, ¢ BEIUIHHOI TPEHHA NpH OOMIbHOI cmaske. Hrak,
eclM paKeTa JBHUTAeTCHA MO JbJY WA POBHOMY W OOCHIBHO CMA3aHHOMY Me-
TAXJIAICCKOMY IOJOTHY, TO HET HEONOJHMBIX HPEmATCTBHH A GHCTPOTro
nemKenna 6e3 rodec. Kcmu, Hampumep, Ha CHAPAK NPOHM3BONUTCA [aBIEHHE
rasos, pasuoe ero Becy (j = 10), To Ha Tpeume Tepsercs Tomxbko ot 20 mo
29 Bceil 3aTpadyeHHOIl HA JBMKeHHe 3eMHOI parersi auepruum. Ilpm yckope-
HiE B 5 M [B cer.?] (j = D) sarpara Gymer or40 104 % . Ecan j =1, 1o 3arpara
ysie cocrasur ot 200 mo 40%, [ro Herepmmmo.

Bnpowem, s 3Halo cmoco0b CBOJHTH TPeHHe NOYTH K HYJI0, HO 00 BTOM
HOTOBOPHM B Jpyroit kmumre [27],

Mp npExofMM K MBICIH O 3eMHOH pakere, JBUTAOIEHCA IO OOHKHOBCH-
HEIM, HO TJAJKHM H CTPOr0 NPAMOJIHHEHHHIM DelbcaM, OGHIBHO CMa3HIBAIO-
WEMCA BHIHPAOMUM H3 IMOT03EB MAIMWHE CATOM, MAclOM MIH JBIOM.
[Tocxennee BOBMOKHO TOMBKO B XOMOHOE BPEMsA roja, WIH Ha BHCOKHX ropax,
rge TeMmmeparypa HIMKe HYIA.

@opma 3eMHONW paKeTs AOMKHA OHITH JerKooOTeRaeMoll BozayxoM. Yem
oma Gyjer mpomoiroBaTeil, TeM Ierde pakera OGygeT paccekarh CpeAy, ecid
HEe CYUTATh TPEHHE BO3[yXa O CTEHKH 3eMHO#l paxers. IIpu ee mpomoiarosa-
toct B 100 mam 200 (T. e. Korga AJIMHA BO CTOJBKO Pa3 IMpEeBHIIAET HaHOGOIb-
MHEi DOmepedHNK CHAapAfa) MOKHO Jaske NMPHHAMATH B Pacuer OJHO TpPEeHue.
Beupy, wak ysupguM, oO4eHb [JIHHHOIO OyTH, HeoGXomuMmoro mua pasbera
cHapaAfa, OH W caM MOMKeT OBITh OUEHb [JINHEH — MecTa XBaTHT.

Oco0Ble BHYHCTEHHS H COO0DasKeHHS, KOTODHE Mbl TYT HE NPHUBOLAM,
OOKa3HBaWT, 9T0 BeJIHYHHA TPEHAA He MOMET HPEeBHINAaTh YHCIA

*gpg .Fe, ' (174)

Rakag On HE OBLTa CKOPOCTH Tpymieiics mosepxHocTH. M3 GopMynasr BummM,
9T0 3TO MpeAeJbHOe TpPeHHe NPONOpPUUOHANBHO Tpymeiica mromapa (F),
OJIOTHOCTH rasa (p) H CKOpoCcTM nBWKeHHA erc moixerya (c). Taxoit BBOJX
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CpaBHUBAET, MPH OTPOMHBIX CKOPOCTAX, ra3bl ¢ TBEPHLIMH TeJIaMH, TaK KAk
y NOCTEeNHHUX TpPEHHEe He OYeHb 3aBHCHT OT CKOpocTH Tpymerocsa Texa. [Ipe-
oGpasosanmem dopmymst (174) me TPyAHO J0KaszaTh, UTO JUIA (IOCTOSHHHIX»
rasoB M HEUSMEHHOTO BHEIIHErO MaBJEHHSI 3TO IPEJieNIbHOe TPEHHEe IPOmop-
OUOHAIBHO KBaApPaTHOMY KODHI0 U3 MOJEKYJISpHOTo Beca rasza m o0paTHO
opomopnuoHadbHo KBajplatHomy] KopHio m3 TemmepaTyps rasa. J3HAUMT,
HampHMep, mpH aTMOC(HePHOM [ABIEHHH HATPETHH BONOPOXN [aeT MeHbIIe
TPeHUHA, 9eM XOJOofHHIT Bo3ayx. HanpoTus, XomonHHIl yIIeKHCIE ras mpe-
craBider GodnIIee CONPOTHUBIEHHe, ueM Harperuit pozayx. IIpu opmoit ke
IJIOTHOCTH Ta30B BEIBOZ OymeT oOpaTHELA, T. €. Ta3Hl ¢ MAJBIM MOJEKYIAPHEIM
BECOM M HarpeTele fal0T GOMbMuUN Koadpdunuent tperuda. I'oopum mpo mpe-
JeJIHL. :

ITo dpopmyme (174), mna oGeramoro Boamyxa, Ha 1 KB. merp, maiimem mpe-
mensuoe tpenme OmmskuM k 0,011 Tomme

Hpyrue coobpaskeHus malOT [NA BEINYAHEI TPEHHA (HOPMYIy:

R:z—ﬁg 1bpo. (175)

3maunT, KOd(PHIMEHT TPEeHHA NPONOPIMOHANEH WJIOTHOCTH rasa (p),
CKOPOCTH CHapAja W ToamuHe (§) mpUIHIIIEro BO3AyXa K ONHOMY KBajpaT-
HOMY MeTpy, ABHKYIIEMYCS CO CKODOCTBI0 OJIHOr0 MeTpa B cekyuny. Ho,
K CcOMajJeHuio, 3Ta GopMylia BepHA TOABKO TOTNA, KOTJA CKOPOCTH  CHapAda
HMeeT CTOJBKO METPOB, CKOJBKO OH caM mMeeT MeTpoB miuusl. ClemoBaTeabHO,
B 3TOH (opMyle MBI JOJKHBI moJd0oxuTh [ = ». Torma moaywmm:

6 .
2

IMomoxum tyT: 2g = 20, b = 3, p = 0,0013; kpome TOro, MHE M3 JIMIHHX
oneToB ua3BecTHO, 910 & = 0,01 (1 camrumerp). Torma maiimem:

R =195-10"8»* = 195-10782. (177)

HonyctuM eme, 9T0 Bec BCETO CHAPAJAa B TOHHAX BBIPAMKAETCA UYHCIOM
= [. Torma cocraBum caeayiomyio Tabaumy (17) miasa pasHsIX yCKOpeHWil |
H DasHEIX CKOpocTeill cHapama [cm. cTp. 312].

Bupum, uT0 maske mpH CKOPOCTH B 5 KM [B cek.] M yCcKopeHHH 3eMHOIii pa-
xerst B 0,1 tamecru (j = 1) moreps me mpesmmaer 10%. Ho Tyt 6onxpmoe
HEYA06CTBO: paKeTa AOMKHA MMeTh B AAHEY Ao O KM. Ilpm mameix cropoctax
H MaJHX AIHHAX CHApAma MOINIONIAaeTCA He3aMeTHHIM mpoumeHTt paborsl. Ho
TYT Tymoil CHApAM MACT 3HAYHTENHHOE CONPOTHBIEHHE OT PabOTH pasgBHIA-
HHA BO3AyXa.

Jnuna 3emMHOI pakers He AoiskHA ftpesocxoxute 100 M, B mpormBHOM
cayuae pakera OyJeT mMeTh GOJBITYI0 Maccy M NEHHOCTH, Aa H abCOMOTHAA

R=2 .1y = 2% v%p. (176)
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Tabanuma 17

JlnuEa, Bec W CHOPOCTh
3eMHOH paKeTH, B MeT-
pax, ToHHaxX [H M/ceK.]|:

Benuumma Tpemus, B Ku-
morpammax . . . . .[0,002 | 0,2 |20 {500 {2000 (4500 (8000 {18000 |50 000

ConpornBienne OO OTHO-
HIeHNI) K JIaBJeHHI0 Ha
CHapAN, B OPONeHTax

=

10 100 500 |1000 |1500 |2000 | 3000 |5000

j=10. ... ... 0,0002 | 0,002 0,02 [ 0,1 0,2 0,3 0,4 0,6/ 1
To me, j= 1. . .[0,002 |0,02 | 0,2 1 2.1 3 4 6 10
To me, j= 4. . .|0,0005/0,005 | 0,05 | 0,25 0,5 0,75 1 1,5| 2,5

pabora, HeoGXOAUMaA AJIA MPHAAHHA el CKOPOCTH M OfI0JEHHUA CONPOTHRICHNA
BO3ayxa, Oyger BelHKa. 3HAYUT, HAJO MHOTO B3PHIBUATHIX BEIIECTB W BaTpaT

. v
Ha HuX. Ecam pakera Gysner xopode, 9eM B TaGaume BO CTOIBKO pas: 7, TO

Ka/Kmasa 9YacTHIa BO3[yXa OyJeT TOJBepraThCH CMEIEHHI0 GojJiee KOPOTKOe
BpEMs, 9eM KOT/la CKOPOCTL CHAPA/A THCIEHHO PaBHA JJIHHE er0. Bpems ymennb-

N v
HIHTCA B 7 [paz]l, mO TommuHa O yBiIeKaeMOro ci0A BO3AyXa YMEHBLIIUTCA

v
He NpONOpOUOHATBHO, a NPMMEPHO BO CTOABKO pas:1 +In (1—) Bo cromsro

/K€ pa3 yMeHLIIUTCA W CONPOTHBJEHHE BO3AyXa. TaruM 00pasoM, BMECTO
popmyasr (176) momyuum Gollee TOYHYIO, IPHTOAHYIO [JIA BCAKHX JJUH 3€M-
HOIl pakeThl, a HMEHHO:
R = _2% . ﬂ; . (178) [28]
14+ In T

Tonoxum puuny pakeru mocroguuoit u pasmoil 100 m. Cropoctu sxe pas-
anguel. Torga momyamm [ra6a.] 18.

Tabanuma 18
v, B M [B cex.] 100200 (300 400 [500 |700 1000 [2000 {3000  |4000
T, 1l 2 s e |5 |7 |10 20 30 | 4
m(‘f';-) ...... o| 0,69 1,10 1,39 1,61 1,95 2,30 3,00 3,40 3,69
()41 ... o] 1| 4,60 2,100 2,30 2,61 2,05 3,30 4,00 4,40 4,69




Ilocmennsas cTpoKa mOKA3HIBAET, BO CKOJBKO pa3 yMeHbINaeTCA TOJIIHHA
DPUWJIMNIIEr0 CIOs rasa W CONDOTHBIEHHE OT TPEHHS B B3aBHCHMOCTH OT
VRIOHEHHA HAJIUHH (2-g CTpOKA).

Mycrs B dopmyne (178) 6 = 0,01, | =100, b = 3. Torma Haiimem:

R—19510%._ " (179)
1+1n (%)

9TO macT BO3MOMKHOCTD COCTABHTH clexyiomylo tabaumy (19) aGeomior-
HHIX H OTHOCHTEIBHBEIX CONPOTHBJIGHHH HpH pas3HO cuie B3pHBamHA (f).

Tabnmma 1912

v, B M [coK.] . . . .‘100' 200 | 300 | 400 | 500 | 700 | 1000 { 2000 | 3000 | 4000

aga[enme], B &r . .j19,5| 23,1 | 27,9 | 32,6 | 37,4 [ 16,3 | 59,1 | 97,5 [133,0]167,0

Macca =100 T,
=10 0,02|0,023|0,0280,033 {0,037 | 0,046 | 0,059 | 0,098 | 0,133 | 0,167

Macca =100 [r],
i=1 0,2|0,23 10,28 (0,33 |0,37 (0,46 [0,59 |0,98 |1,33 |1,67

Maccea =10 [1],
=1 1 212,3 |2,8 3,3 |3,7 |46 |59 9,8 |13,3]16,7

B NpOOeHTax

Macca = 10 [1], '

=4 o,5{0,6 (0,7 |0,8 |0,9 |1,4 |1,5 [2,5 |[3,3 |42

OTHOCHTENBEHOE CONpOTHBIIEHHE,

Orciona BUAHO, 9TO [asie NPH CaMOM MaJoM yCKOpeHuu (j = 1) m HuaTosm-
noii maccusroct: (10 ToHH) paxeTsl Tpemme moraomaer mHe Gomee 17%.

Pemum Temepsr BOmpoc O NIMHe IJIOMANKH NI pasbera 3eMHOH paKeTH.
YacTh MIOMAAKE DOCHYKUT [ YCKODEHHS ABUKEHHA, a JAPYrad 9acTb —
oA 3aMemJieHHA 1 yHWITOMKeHMs ero. HoHTpBaprBaHue He €CTh 9KOHOMHBIA
cmoco6 YHMYITOMKEHUA OpHoOpeTeHHOM cKopocTH. TopMoKeHHmeM dYepe3 Tpe-
HHe HJIH COOPOTHBIEHHE BO3AYXa 9TO MOMKHO CeJaTh faske CKopee, T. €.
Ha Goxee KOpOTKOM nyTH. MokHO mMpeKpaTHTh CMasKy W BEICTABHUTH NEpPHOEH-
OUKYJAPHO K HanpaBlIeHHIO [BH;KeHuA miansl. VX Boagymuoe compoTHBIeHHE
CKODO YHHYTOKHT CKOpOCTH 3eMHOi pareTl. Ha Ttopmoskenue, ocoGenuo
ecnu JIOAH YiKe YJIeTeNH B KOCMHYECKOH paKeTe, HAJ0O ropasfo MeHbLIIYIO
gacTh JOporu, 4eM Ha yckopemme. Ofmas KapTHHA TaKoBa. 3eMHAg paKeTa
MUHMTCA IO pelbcaM YCKOPEHHHIM [[BH}KEHHEM BMecTe ¢ Kocmmyeckoil, Horma
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DOJYyYHTCA HAHOOJABIIAA CKOPOCTh H HAYMHAETCA TOPMOMKEHHE 3eMHOI
PaKeTH, KOCMIYeCcKas BRIPBETCA 10 MHEPIHHE H3 3eMHOH I moiifieT CBOHM IyTeM
BCEe CHOpee H cKopee, OJarojapda HadaBIIeMycsa COGCTBEHHOMY B3PHIBAHHUIO.
3aTopMO}KeHHAA K€ BO3JYXOM HIH JPYTHMH CpeACTBAMH BEMHAA paKeTa
IIOKATHT Jiajlee IO IIOMMA/Ke, HO BCe MeAJIeHHee, TOKa He OCTamoBHTCA. Top-
MO3AIIY"0 JacTh WJIOMIAJKU MH He OyjaeM cuuTaTh, TaK KaK OHa MOKeT OHITh
09€Hb KOpOTKa. UTOOH CONpOTHBIEHHWE OBLIO HaUMEHBIIHM, KOCMHYECKasd
pakeTa [qOJIKHA COCTAaBIATH HepefHIOl uYacth 3emHoii. Hoc mepsoit 6ymer
OTKpHT (HApy:KH), a KOopMa cOpAdeTca B pakxere 3emuoil. Horma nsmmenue
mociemHel OymerT saMemJIATHCA, TO KOCMHYECKas paKeTa BHPBETCA H3 3eMHOM
H OCTAaBHT ee. B BeMHO{i MOHEBONE OTKPOETCA IMUPOKAdA WACTh (3€B), KOTO-
pas, OpemcTaBiAA OTPOMHOE CONPOTUBIEHHE, H 3aTOPMO3UTCA OYEHH CKOPO
posgyxom. Paxera, Ge3 XJomor, caMa OCTAHOBHTCA. 3€MHAd paKeTa O4EHB
AINHHAaA, W KOCMHYECKas 3aiiMeT B Heil cBoelf KOpMOIl TOJIBKO MaJyl0 9acTh.
OcranpHas oCTaHeTCA [NJIA HAOIHEHHA €e B3PHBYATHIM MATepHAIOM H Op-
raHaMd yIpaBJeHHA.

Hdasa cocrasinenusa tabauns 20 (HamGONBIIHX CKOPOCTEH 3€MHOH pPAaKeTH)
uMeeM (OPMYIH:

p=j—g-siny. (180)

Tyr BUgEM: paBHOJEHCTBYOIYIO (p), YCKOpeHHe OT B3PHBAIOIEH CHIIE
(j), Tamects 3emum (10 M [B cex?]) m yrox makmona nyTtu k ropuzonty. Jlamee:

v=V2pl=V2(G—g-siny)l (181)

HlaBnenue (P) Ra pakery B3pHBYATHIX BEIIECTB OMPENEISAETCS YPABHEHHEM:

P=M; L, (182) g0

rge M, ects Macca pakersl; MaBJIeHHE BHPa’KeHO B OOBKHOBEHHHIX eNHAIAX.

IInomaaky canrtaem ropusorTanbHoil (y = 0). Moer moHagOGUTHCA TOIBKO
049eHb MAaJbIil HAKIOH, KOTOPHIH NPHBEIEHHNE CKOPOCTH YMEHBIIHT HEMHOTO,
KaK M COOPOTHBIEHHE BO3JyXa.

Bpema pBuwskenna 3eMHOM pakeTH IHONYYHM, €CIH CKOPOCTH pasjeluM Ha
ycropenue j. Tak, mpu 500 kM myTtm maiimem, mo tabaume, or 103 cek. mo
1030 cexymn. Ilpw mytm B 1 KM Bpema Gymer ot 4'/, mo 45 cexymm. Bpems
TODMOKEHHS MOKeT OHITh 09eHb KOPOTKO.

TamecTb, KOTOpaA POMKIACTCA OT YCKOPEHIA, N0 TAaGAHIEe, MEHAETCH OT
0,1 mo 10 semmoii. Cuaragch ¢ mociegHeli, oHa JaeT KaKyI[yIOCHA THAMKECTh B
pakerax or 1 mo 10 (mpubmmsmrenpno). PenbcoBmit myTs rge-HHGYAR B Io-
pax, Ha BEICOTE, BO3MOeH jamuow u B. 500 KM (okoxo 5° [okpysxHOCTH]
Semam). Tak uTo ecTh game HaJeKIa Ha HOJyYeHHe KOCMAIECKHX CKODOCTeil.
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Tabamma 20 [31]

JImm: Eg:-zmac. 1 2 5 10 50 100 200 300 500

j =100 447 | 634 | 1030 | 1420 | 3180 4470 6340 7780 10300

= 50 319 | 453 735 | 1015 | 2270 3193 4530 5560 7360
7= 30 246 | 348 404 | 780 | 1750 2460 3480 4280 5650
= 20 201 | 282 460 | 634 | 1424 1998 2835 3479 4600
j= 10 142 | 200 326 | 450 | 1000 1420 2000 2460 3260
= 5 101 | 144 230 | 315 710 1000 1418 1740 2300
i= 3 78 | 109 178 | 246 550 774 1096 1340 1780
i= 1 45 63 103 | 142 318 447 634 778 1030

Ho Gompmasa TaxecTh 3acTaBisfeT YHPOYHATH PAaKeTHl W TEeM YBEIHIHBATH
ux macce. Takme DOHAJ00ATCA OT Hee W NMPEJOXPaHHTEAbHBIE CPECTBA IS
gesosexa. Haxomen, yBenmmausaerca pabGora compormBienus Boamyxa. Op-
HAM CIOBOM, JOCTATOYIHO M YCKOpPEHME j, pABHOE BEMHOMY, H TOTHA y:e IOIy-
9UM BOOJHE OCTATOYHYH HpEABAPHTENbHYH cxopocts o 3260 M [B cex.].
HeGoapmioit ogems monesHuil Hakiaon myTH B 10—20° HeMHOro yMEeHBLIIUT
IOArOTOBUTEJIBHYI0 CKOPOCTH.

MosxeM BHUMCTHTH H 3amacH B3pPHBAHUA JJA 3eMHON parers. Ecam myc-
Tas 3eMHas pakera BecuT 10 TomH, fla HeGecHas pakeTa ¢ BapAJOM CTOIBKO
#e, To Bce BMecTe cocTaBHT 20 TorH. Teneps mo rabaume ([rada. 6], dopm. 43)
BRMHCJIHNM B TOHHAaX 3amaC B3PHIBHOIO MaTepHaka IiIA 3eMHOI parKeTs oA
leonyqeriuﬁ pasueIX cropocteil. Cropocts orGpoca (W) momyctum B 4 EM

B CeK.].

Tabaomma 21

% 0,10,2| 0,3 | 0,4 ’ 0,5 ‘ 0,6 | 0,7 | 0,8 | 0,9 1 1,5 2
1

M,, TopEN |2 | 4| 6 8 10 12 14 | 16 18 20 30 40

Umax» M i
[B cew.] |378|728| 1048 | 1344 | 1620 | 1876 | 2116 | 2344 | 2568 ! 2772 | 3660 | 4392

ITHX CKOpOCTEH BHOJHE JOBOJABHO, MEKIY TEM 3amac He IIPEBHIIIAeT
40 TorH. BaMeTHM, 4TO CHJIBROE TOPMOKEHHE MOMKEeT yOHTh YeJ0BeKa, yIpaB-
naiomero 3emmoit pareroii. IlosroMy mnydme, ecim WOCHEAHAA YOPABIAETCH
aBToMaTHueckn 0ea3 amomeil. IlaccakHpH jKe KOCMHYECKOH paKeTH OKasKyT-
cA BHE TIPH TOPMOJKEHHH, TaK KaK OHA y#e BEIPBETCA TOTIA M3 3eMHOTO CHA-
pana.
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Ecau rocmMugeckas pakeTa TaKHM IyTeM HOJyYWia HAYalbHYI0 CKODOCTH
6e3 3aTpaTH CBOEro COGCTBEHHOIO 3amaca, TO OHa MX MOMKET 3amacaTh MeHbIIe
ITH, OPH TeX ’Ke Balacax, MoJyYaTh GOIBMYI0 KOCMIYECKYI0 CKODPOCTD.

Umenn: '
do = —W T{% (34)
n
v=—W-In(M, + M) -+ const. (35)

Ecaiu magaidpHas cKOpoOCTh paKkeTH v,, 10 M = M;, T. €. Macca orbpoca
Oyner mamGonemas (HadampHas). CiaegoBaTesbHO,

vy = — W.In (M, + My) + const. (183)
Briunraa us (35) (183), mosmyunm:

M+ M,
U"UO=W'IH(W). (184}
Ecam M =0, 10 momydnM HauGobmyI0 CKOPOCTH (Vmax).
CuemoBaTenpHO,
M?

IMonmosxuM, 9TO MOATOTOBHTENBbHAS, HAYAJBHAA CKOPOCTH PAKETH paBHA
TpeM KujJo[MeTpaM B CeKYHAY], a HaJo HMETh ¥max = 8 EM [B cex.]. W mo-
J03kEM B O KM [B cer.]. Torma, mo tabaume 6, HaiimeM OTHOCHTEJILHEIN 3a-
mac KOCMHYeCKoi parersl paamiM M) : M, = 1,8. Memay Tem kak mpamo

IJis MOJIyYeHHMS CeKYHIHOH cropocTH B 8 KM Haf0 OTHOCHTEJBHEI 3amac B 4
(rada. 6); ma (185) moeM momyduTh:

Tabamma 22 o Umax—"?,

G=e W —1. (186

Vmax» B EM [B cer.] |8 11 17 . .
D5 3 6 12 Bocnoanbayemca aroit  dopmydoii,
max ’ 9T0GH COCTABHTH CPABHHTEIBHYIO Ta0-
M, : My (no 186) . .|0,8 | 2,31] 10,0 gmury 22. VI3 Hee BHAHO, 9TO KOCMH-
Mg : My (no rabanue 6)| 4 8 30 YyecKas pakeTra, HMeINasd IpeaBapH-
Vmax— 4 + « - - 4 7 13 TENBHYI0 CKOPOCTH, FOPasjo MeHee mepe-
MM, . |1.24 3.08 120 TPY/KaeTci B3DHBUATHIMH BEMECTBAMH,
2 e ’ ’ '’ geM HeMMeIas aToil cKopocth. Tak,
My:My o0 4 8 30 JUIA TOJYY4eHHs BBHICHIEH KOCMITIECKON
Vmax—3 -+ - - . S 8 14 CKOpOCTH, O[OJIeBAOIEll NPUTAKEHHIEe
My:My . ..... 1,72 4 15 Commna (17 m [B cek.]), mamo Om
My:My ... ... 4 8 80 BapuipuaThx Bemects 30. Ecam xe pa-
KeTa ele Ha CyIIe MOJydYHua yie 5 KM



{B cex.], To oTHOCHTeNBHEIH 3amac cocTaBUT ToAbKO 10. IlepBas KocMugecKRas
cKOpoCTh Tpebyer samaca B 4; eclH ke ObLTa MOATOTOBHTEIBHAS CKOPOCTH
B 3 KM [B ceK.], To Bec B3pPEIBIATHIX BELIECTB cOCTABHT ToabKO 0,8 Beca pakers.

[©OPMA 3EMHOIL PAKETBI]

@opma semHOil pakeTHl 0YeHb YAJUHEHHAS, HAUMEHBIIETO CONPOTHBIE-
Hud. Y pnugennocth mMoxer gocturatk H0. Tark Kak parera He TMOKHAaerT 3eM-
JIO W [OCTATOYHO IVIOTHHEIE CIOH aTMOC(epH, TO e€e HeT HafoOHOCTH [elaTh
repmermgeckn sakpsiToii. Ee kopmyc Momer GbiTh ymogoGleH Kopuycy aspo-
miaga. B meM cojep:KHTCH mOMemeHme JJiA B3PHBYATHIX BEMECTB, KOTOpLIE
HATHETAIOTCA HACOCAaMH BO B3PHBHYW TpyO6y H BHOpPacHBAIOTCA CHIIOI B3PHBA
B 3ajiHeil gacTH pakeTH. B Hell jxe HaxoauTcsA A HaKaYUBAHHA U IBHUTATENb,
NPHBOAUMEIH B fAeiicTBHe 0€H3HHOMOTODPOM (BO3MOMKHO HJIA 3TOr0o H IpejBa-
PpHUTENbHOE HWCIOJIb30BAHHE HEOOJBOION YacTH 3amaca B3DPHIBIATHIX BEMIECTB.
ITocne paGoTel B MOTOpE OHHM HOCTYHAOT BO BBPHBHYI TPy0y H COBEpIIAIOT
pabory pearmum).

[ROCMHYECKAA PAKETA]

Hocmuwaeckas pakera moMKHA MMETh HaHMEHBIIYI0 Maccy H 06BeM, 9TOOH
aerde GeiTh peanusosanHoil. IIpogonrosarocts ee 10, e Gomee. Hauboapmui
nonepesnuk me memee 1—2 M. Mopma Tarxe Jerxo ofrexaemas, HO ee 000-
JIOYKa repMeTHIeCKH 3aKpHITa, TaKk KaK paKeTa yjgalsgerca B Ges3po3jymmHoe
TMPOCTPAHCTBO, TMie 9epe3 OTBEPCTHA ra3, HeoOXOMUMBIH 1A ABIXaHHA, MOT
OBl BeChb BHIHTH.

OcHoBHag 000JI0MKa pPaKeTH MOJKHA BEIEPKUBATH 0e30ImacHO [aBieHie,
He MeHbIIee OJHOH MATOH aTMOC(epH], eClH HAIOJHEHA THCTHM KHCIODONOM.
HeiicTpuTensHO, ¥ ypPOBHA OKeaHA MH HoIydaeM HaHOGOIbIIee KOJUIECTBO
kucaopoma. YacTHoe maBaenue ero cocrasiaser okoxo 0,2 armocdepr. Takoso
W €ro KOJHIeCcTBO. 3HAYUT, (PUBHONOTHIECKH ero pocrarouHo. Ho TemoBer
JIeTKO HepeHOCHT WM, 10 KpaiiHeili Mepe, NpHCIOCOOJAfAeTCA ele K BIBOe
MeHbIIeMY KoamdecTBy' Kuciopomga. Ha ropax (B 5—6 KM BEICOTHI), I/ie BABOE
MeHBINE KHCJIOPOJa, YENOBEK eme CBOGOJHO KHBET. 370DOBHE HEPeHOCAT,
XOTA ¢ OMACHOCTHIO JJIA JKUSHHM, elle BABOe (oJbImee pasperkeHHe (Ha BEICOTE
B 10 kM). Bo Becakom cayguae 0,5 OOHKHOBEHHOrO ROJHYECTBA KHCIOPOAa
DOBOMBHO. 3HAUNT, JOBOABHO KHCIOPOLa IpH faBaenuud ero 8 0,1 armocdepr®®l,

O6onmoura parkeTH [ONKHA MMETh KIIATAH, OTBOPAIOIIHICA HAPYMKY, €CiIH
Pa3HOCTh MEHy BHYTPCHHHM H BHEIIHHM JaBJIeHHEM CpeIuH ]IPEBH]I[aBT,
momoxnmM, 0,2 atmocepsi. Brmsy, y ypoBHA Mops, aGcoJIOTHOE AaBIEHHE
B paxere, ctano OHTh, OyaeT He Gomee 1,2 aTMoc(epH, a B mycTOTe JaBaeHHEe
BHYTpH cHapapma He upessoiiger 0,2. 3To mpemensi, 0Y4eBHAHO, NPHTOXHEHE
ATA AEIXAHHA.
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Ecau yBeaIWIuTh TOCPEICTBOM DPerylATOpa BHEIIHee AaBJeHHe Ha Kia-
nman, panpumep, no 1 armocdepsi, TO mpejeNs AABICHHI GyAyT: ABEe W OJHK
armocepa. Ilocmennee ma mepBoe BpemA mpHrojHee, Kak OGOTpImUil 3amac
ona peixanua. BayTpenHee maBleHme rasa 3acTaBideT JelaTh GOpMY pake-
THL B BUJIe [UDPUKAGIA ¢ KPYTOBHMH IOIMEPEIHHIMU CeIeHNAMU. ITa ke Gopma
ooJesHa H AJd OOJAYy9YeHHA HaHMEHbIIero CONPOTHBJAEHHA BO3yXa. OHa e
u30aBlAeT paKkeTy OT H3JIHIIeCTBA BHYTPEHHHX CKPEIJIEeHHI H Heperopoiox.
Hanyraa Kpenko, pakeTa 3aMeHsAeT CIO0KHYI0 GalKy, XO0pOIIo CONP OTHBJSII0-
myioca meperudy u, Boobme, uamenenuio gopmel. Ho Tak Kar eit mpuxonur-
CA MIAHHPOBATH H 3Ta CHOCOOHOCTH ee (663 KpHIbeB) ciafa, TO HOIE3HO COe-
IWHATH GORAMH HECKOIbKO 00onouex (paxer) ¢opmel Texr Bpamenus. Coenqu-
HeHHBIe GOKa JOMKHEL YKPEIIAThCA BHYTPH meperopogkamu. Takaa cIoKHAS
paxeTa, HANMOMHHAIOMASA BONHUCIYI0 INIACTHHY C HECKOJbKUMH OCTPHIMIT
XBOCTAaMH H TOJOBaMH, HIH OJHO 6OJBOIOE KPHLIO, y:ke 60Jee yCIENIHO IJa-
mupyer. HocMmuueckoil paxeTe emje NPUXOQUTCA BHIEPKHBATH YCHICHHYIO-
TAMKECTH, JTO 3acTaBIAET JelaTh BCe €€ OPTaHHl (olee KPEIMKAMH, UeM HYHKHO-
IJIS CONPOTHBIEHHSA CHIaM OOBKHOBeHHOH TsaimectTdH. Tak, MOMMHH GHTH
Kpemde OTHeNeHHs, XpAHAMME B3PHBIATHE MaTepuandsl. Ho ME BHuelan, daro
HauboMee BHITOJAEH MAJOHAKIOHHHIH mOMET ¢ HEGOTHIIHMM YCKOPEHHBIM [BH-
sxerneM (j menee 10). IIpm aToM TaAMecTs Tak a0 HBMEHHTCH, 9TO BCe pac—
9eTHL MOKHO CMEJO JAelaTh Ha OOHIKHOBEHHYI0 ee CHIY.

Ilpugerca eme mpHHAT, BO BHUMaHHe CTYM[EHHEe W pa3peeHHe CPeIHl,
OKpy:Raomed GbHCTPO ABIKYmMYyoca pakery. B HocoBoit wacTu BOBIYX CiKm-
MaeTcd, YTO IO3BOJAET 3Ty UaCTh PaKeTHOH 000IOUKH JenaTh Goidee clIaboir
HIN TOHKOH,— B KODMOBOIl ’Xe cTOpoHe atMocdepa paspemaercs, 4TO 3a-
CTaBAAET KOPMOBYIO 9acTh JIeJaTh mpoaHee mian Toame, CHIH 3TH [EHCTBYIOT,.
moka pakera B atMocdepe. B mycrore mx mer. Tem me memee, He ocrabnag
NePeHIon 9acth, 3aJHION HEOOXOAMMO AenaTh 0(odee IPOYHOH. ITO HMMeer:
6ospOIOe 3HAUEHHE [JIA KOCMHYECKOH paKeTH W MeHbINee A 3€MHOI, BCIe-
CTBHE €€ 3HAUMTEJLHOH IIpomoarosatoctd. Ml BHAeau, 9To 00mee IPOJOJIb-
HOE CONPOTHBJIEHHE BO3AYXa COCTeBIAeT HeOOJBIIYI0 YacTh [aBJeHHA Ha
paxeTy B3pHBUATHX BemecTB. HopMalbHoe K CTeHKaM paKeTH [aBileHHE —
Takoro ke mopapaka. CiemoBaTelIbHO, IPH CPeJHEM j OHO COCTABJIAET BeJI—
9UHYy, He IPEeBHINANIIYI CHIY OOHKHOBEHHOH TAMECTH. BBE[,E[Y GoIpImoro
damaca OPOYHOCTH PaKeThl, 3THMH CHJIaMH, KaK H OTHOCHTeJIBHOH TAMECTBIO,.
MO3HEM npeneOpeds.

Ta6auuna 23
O6beM pakeTsl, B Ky6. M.. . . . .| 5 10 | 15 20 30 40 50 | 100
Bec BEyTpemHero rasa ILIOTHOCTH '
BO37yXa, B KL . . . . . .+« . .|6,0]1319,5| 26 39 52 65 | 130--
Bec 060omouKM, B Kl . . . . . . . .| 33 | 65| 98 130 | 195 | 260 | 325 | 650~
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[IpunnMaeM B OCHOBY INIaBHO€: PasHOCTh BHYTPEHHErO M BHEIIHErO0 XaB-
JeHHH JUIA pakersl BepereHooOpasHoil. Bor macca (rabm. 23) oGomouru, cpe-
JAHHON W3 CaMHX KPEeNKHX CIIaBOB jKele3a, TPH YETHPeXKPATHOM 3amace
MPOYHOCTH PABHOCTH JaBIEHHHE B OAHY aTMocdepy (BMeCTO HeOOXOmHMOIl B
0,2 armocdepsl). ITOT BeC BAaBHCHT, IiIaBHEIM 0CpasdoM, oT 00BeMa 00OJOUKH,
a ge OT BHJIa M NMPOJOJITOBATOCTH, MPEIONaras BepeTeH000pasHy0 MIABHYI0
$opmy.

Brixomut, 9T0 Bec 0GONOYKH TOALKO B O pa3 GONbIne Beca 3aRIIYEHHOTO
B HeM Boagyxa oOmkmOBeHHOH miormoctn (0,0013). Ilpm pmasmemunm B 0,2
arMochepsr mpoarocts Gymer 20, a upm 0,1 samac mpourocTm gocturaer 40.
Ilag momemeHus ofHOro gexoBeka Bmoime jgocrarogno 10 wry6. m. Taxoro
samaca KHCIOpPOJia JOBOJIBHO OfHOMY delosery ma 10 pmeit, ecim Bce mpomyk-
THl JBXAHHA NOIVIOIIAlOTCA B caMoil pakere.

Hau6onpmmii rpys, BOBMOMKHEIA AJA paKkeTH, MpH DPasdHHX ee o0BeMax, .
BEIpaYKAeTCA OPHMEPHO B TOHHAX 1-if cTpokoit [rabmumsr 23], 9ToT rpys, OpH
Bcex obseMax, B 154 pasa Goabme Beca oGomouku. Bmpouem, mig mammx
paxer 000J09Ka OKaKeTCA HEOPAKTHYHO TOHKA, TaK 4YTO ee IIOHEeBOJe IIpH-
JeTcs melarh TONmE pasa B fBa, Tpu W 0ojee, CMOTPA MO MaJlOCTH 00BeMa.
JT0 eme YBEIHYUT Bamac IpogHocTH Madux parer. Ho mamoro o6sema 06o-
JOYKH, B TAKOM CJIydYae, COCTABAT OOJBMYI0 YacTh HAWBHCIIEH I'PYy30NOIb-
emuoctu (154), mampmmep, 1; 2;10%. [dna Goapmux xe 065eMOB BeC 060I09-
ku menee 1% . Ilpo mapymxuylo gemyitaaTyio 060I09KYy, AAIONYI0 BO3MOMKHOCTD
moNy4InTh B 3dupe, Ha colHeTHOM CBeTy, or 150° Temma mo 250° xomopa, Mb
yxe ropopunn. OHa e B GlecTAmEM BHIEe MOMKET TPEJOXPAHHUTH W OT HAa-
TpeBaHHA BO BpeMA II0OJieTa B BO3AyXe, 0COOEHHO eCIM MEKAY Heif M KpemKoi
o0omoukoii OymeT IpoOTEKaTh XOJNOAHHI ra3, BHIYCKAEMHH H3 paKeTH.

[MATEPHAJI B3PBIBYATBIX BEIMECTB]

Marepuan BSpHIBUATHX BEIECTB OHJ HaMu yKasan pamee. OOpamemmsiii
B JKHJIKOCTh YHCTHIH BONOPOZ CONEP/KHT MeHbIIe HIOTEHOMAJIbHOH SHEpPTHH,
TaK KaK XOJOJeH ¥ IOINIOMAeT dHEPTHIO IpU OGpAIeHHA B ra3 H XHMHYECKOE
ero fpeiicteue caabGee. Ero TpyaHO ofpamarh B MKALKOCTh M XPAHHThH, TaK Kak
6e3 0COOBIX TpeoCTOpOKHOCTEH OH OhcTpo yueryunmsaerca. Ilpuropmee
BCero ;RUKHe WU Jerko ofpamaeMmsie B JKHAKOCTh YIJIEBOMOPOME. UeM OHH
JeTydee, TeM OONBINE CONEPIKAT BOJOPONa M TeM OHH BHTOgHEE s fAeda. Huc-
JIIOPOJ; TepIHM H B KHJKOM BHJE, TeM (olee, 9T0 MOKeT CIYKHTh HCTOTHHKOM
OXNaKIeHHA, K KOTOPOMY HpHXOAUTCA npHGeraTh [IA OXTaiKIEHHSA pPIKETH
(B0 BpeMa ABHIKEHHA B aTMOc(epe OHa HarpeBaeTcf) M B3pHBHO# TpyOr. Ho
pPasyMHee TOCTYOHTH TaK: HamOOJBIMIYI0 9acTh 3amaca KHUCIOpOga B3ATH B
ofpase ero KaxkuX-Tu60 SHAOrEHHHX COENHHEHHUIl, T. €. TAKHX, KOTOPHE CHH-
TeSUPYIOTCA (COCTABIATCA) ¢ HONMOMEHHeM Temla. LIpH pasioixeHHH Ke
OHH ero 00paTHO BHENAIT W YBEIMIUBAOT, TAKEM 006pasoM, JHEPIHIO
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ropenus. J{pyras, MeHbINasd, IacTh KECJIOPO/a MOKET ORITH B YHCTOM H JKHIKOM
BHZE W CIYKHTH CHAUala JIA OXJNaMHAeHHA, a MOTOM 1A HHIXaHHA H B3PEH-
pamma. Ero npuxoaurcesa 3amacaTh HeMHOTO. I'epMeTmaecKy 3amepTsie ;KHgK@e
rass pa3BHBAIOT OTPOMHOE JaBJEHHE, JIA ONOJEHHA KOTOPOT0 HY:;KHH OUeHb
MaccHBHEE cocyasl. IloaToMy, 4ToGBI He OHITH TAKHMH, OHHW JOJKHBHI HMETh
OTBEPCTHA, depe3 KOTOphe MOITH OH CBOGOJHO BHIXOJHTH oGpasoBaBmmecsd
rase. Tax mojuep:KuBaeTcA M HX HH3Kasa TeMmmeparypa. lleficTBme CIOMHBIX
B3pPHIBYATHIX BEIIeCTB HEMHOTO yCTyHaeT AeliCTBHIO THCTHX BOAOPORA H KHCIO-
poga. IMocnennme naioT cKopocTk O0TGpoca (IPOAYKTH COeIHHEHWS, WIH rope-
mng) B 5 kM [B cek.], a crosxmasie — 4 kM [B cek.]. 3maunt, H cKopocTh pa-
KeTHl B IIOCJIeoHeM CcCJaydae 6y,ue'1* B TaKOM e OTHOIIeHHH yMeHbIIEeHa, T. e.
ga 20%.

Hexoropsie TpefIaraioT IS PeaKTHBHOIO [efiCTBHA CIKaThHeE B COCYHAX
rassl WIH CHJABHO HarpeThle JeTyYHme JKHAKOCTH. JTO COBEPIIEHHO HempHMe-
HEMO H BOT modeMmy. CaMile TOYHEIE M MHOTOYMCIEHHBIE MOH pacdersl IOKa-
3EIBAIOT, 9TO BEC pe3epByapoB, camMoil Jyumeil GOpME B MaTepHala, Mo Kpaii-
Heil Mepe B O pa3 (oJbIme Beca C:KaTOTO BOBYXa, 3aMEHAION(ETO B3PHIBIATOE
Bemecteo. Orcioma BHAHO, 9TO rasopuii orbpoc Bcerga Oymer pas B 9—10
BECHTH MeHBINe, deM pakera. Mu sxe puguM (rab6a. 6), uro AlA modydeHms
HE3MEeH KOCMHYECKOH CKROPOCTH Hamo, 4T00B B3pPHBYATHIE MaTepHal, NpH
caMHX GIaronpHATHHX YCIOBHAX, MPEBHIIAT MO MAacCé PAKeTy B YETHIPe
pasa. X0Ta Jerkme rass I BHTOJHee, HO OHE TpeGyIOT H GOIBINEro Beca COCY/OB.
To e ckakeM M Ip0 CHJIBHO HaKaleHHble rase. Boga W pgpyrue Jeryuue
KEAKOCTH, YMEPEHHO HArpeThie, Jal0T HEKOTODHEe IPEeMMYyHIeCTBA H IOTOMY
GoJlee IMPUTOJHHEI A HEPBEX OIBITOB HEBHICOKOTro mojiera. Moum BEUHCIeHHS
IIOKA34JH, UTO ¢ IOMOIBI0 CKATHX Ia30B MOJKHO DOJKMATHCH HE BEIIE D KM,
a IOCpPe/ICTBOM Teperperoii Bogs — He cBhme 60 kM.

. Her muuero moka Gojiee 9HEPTEIHOTO M B TO K€ BpPeMA IMOAXOAAMEro yKa-
3aHHEIX paHee B3PHBYATHX MaTepPHAaJOB.

Kax xe B3pHBaTh UX U Kak xpaHuTs? Ecau B3pHBaTh TaK, KaKk BO BCEX
H3BECTHHX CTApPHX H HOBEIX paKeTax, TO pPeaKTHBHOE [aBJIEHNE IPH B3PHEBE
Gymer mepejasaThbca Ha BCIO MOBEPXHOCTH cOCyja (HX XPaHMIHIA), 9TO 3a-
CTABHT [eJaTh ero 0YeHb MAaCCHBHEHIM. [[aBlleHNe B3PHBUATHX BEIIECTB JOXOJHT
g0 5 Tecau atMocdep. B Tarom ciyzae pacuer HaMm HOKayKeT, 9TO Bec GaKOB
6ymer, mo Kpaiimeii mepe, B 30 pas Goxbme Beca B3PHBYATHX MaTePHAJIOB
IpH BOJNAHON HX INIOTHOCTH (OHA Ha Jelle MeHbINe, a 3TO eme Xy:ke). Ecau
TaK, TO CHApAA He mogHUMeTcA Bhme 15 Km.

Ho mBr Mano morepsem, eclu 6aarogapsa cmocofy ymMepeHHoro (T. e. He-
TINATeJIHHOr0) CMENmIeHHs B3PHBYATHX BeEIIECTB OCIA0HM NaBleHHEe HX [0
100 armocdep, mwaum B 50 pas. llpu sTOoM m 3amac B3PHIBUATEIX MATEPHANOB
MO}KeT YBeIMYUTHCA BO CTOIBKO ke pas m jgoctmub 1%/3. U rakoro samaca
mano. JlanbHeiimee yMeHbIIEHHEe JaBJeHWSA B3DHBA HEBHITOIHO BBHUAY [aB-
menuma aTtmocdepsl M Maloil yTHIH3amHH Xumudeckoit smepruu. Iopasmo
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paccyauTeNbHEe [ep:KaTh JTeMEeHTH B3pHBa 0c000, Ge3 JaBileHHA M TOJBKO
HaKa9MBaTh UX BO B3DPHBHYI0O TpyOy, T. e. oco0yio Kamepy, Ijieé MPOUCXOIUT
XAMUYECKOe COeMHeHHe (rOpeHHe) aeMeHTOB. TOrjma AJdA XpaHeHHA HX
MOTYT CJYHTh OOBIKHOBEHHBIe OaKM HJIH Jaske caMa PasTOpPOJKeHHAs paKeTa.
HeynoGeTBo B TOM, 9TO IPHXOAMTCS, MpeOfoJeBas AaBleHHe B3DHBA, HaKa-
9HBaTh BEIIeCTBA BO B3PHBHYI Kamepy. Ho ecam gapienue me 6omee 100 at-
Mocep, TO paboTa ITOr0 HArHeTAaHHMA HE OYEHb BeIHKA.

ITpepsaraem Ty Tabaumy 24, ompepexsiomylo 3Ty paboTy OpHE pasHBIX
KOCMHYECKHX CKODOCTAX H pasHO# cmie B3pmBammsa. Maccy pakeTsr mpuHm-
MaeM B OfHy ToHHy, pasienme —B 100 atmocdep.

Tabnuma 24

CropocTe CHapaga B KM [B cex.] . . . . . . . 8 1 17
Macca BSpBIBYATHIX BeIECTE B TOHHAX . . . . . 4 8 | 30
Bpemsa B3puiBaHHA B CeKYHAAX )

(fopm] j=10) . . . . . . . . . ... ... 800 1100 | 1700
CexyHaHOE KOJMYeCTBO IMOJABAGMEIX
B3PHIBYATHIX BEIECTB B KT+ . . .+ « o« & « . . 5 11 17

Pafora HaxaYmBaHMA B KHIOrpaMMOMeTpax . . 500 | 1100 | 1700
BpeMs B3DHIBAHHA B CeKyHJAX ‘
(mpu] j=1) . ... ... ... ... ... 8000 | 11000| 17000
HonuvecTso B3DHIBYATHIX BemECTB
BCERYHAY B KT o v v v v v v v v v 0 v a a s 0,5 1,1 1,7
PaboTa B KMIOTPAMMOMETPAX . « + 4 « = + + .+ . 50 110 170

W3 Hee BHAHO, YTO NPH caMoil MaJoii cuie B3psiBa (j = 1) U mpu HauMeHb-
meit Kocmmdeckoir ckopoctn (8 kM [B cex.]) paGora BEaBIMBaHHMA WIH Ha-
KaYHBaHHA OPpaHH‘IHBaeTCﬁ 50 RHJIOTP&MMDMGTP&MH, HIH OOJOBHHOI MeT-
pugeckoit cuiael. IIpu camoii e rpoMajHOil KOCMHYECKOH CKODOCTH M yhe-
caTepennoit cuie B3peBa (j = 10) paGora mocturaer 17 MeTpHUeCKHX
CHII.

Bce aTO Merko OmoNEMO M [jarKe MOKET OHITH eIe YMEHBIIEHO MPH BBPH-
BaHHH HGPHOI[H‘:IBCHOM, 0 I{OTOPOM MBI YiHe rOBOpPHJ/IN. HOHHTHO, qTO
OpH YBeJWYEHHO Macce paKeThl pa0oTa NPONOPIMOHAJLHO yBEIHYHBAETCH.
IIpusefennble 4HcIa — CpefHHEe, IPHOIH3UTeNbHEE. I[IIOTHOCTH B3pHIBUA-
THIX BEI[ECTB NPHHUMAETCA DABHOH eJUHHILE.

Wz rabaumel Tak:e BHAHO, 9To paboTa HakadumBaHua Oyjaer HeoOpeMme-
HOTEeAbHA faske TOIJla, KOTJa JaBJeHHEe B3PHIBYATHIX BEIECTB [OBEJEM [0
1000 armocep. Ho mpm Goasmmx Maccax paKer W IpH OOJbIOOM JaBJIeHHH

HSKOHOMHO HPHMEHATh HePHOJHIECKOe NaBlIeHWe W HaKaumBaHHe. Torma pa-
6oTa HamMHOro cOaBHTCAH.
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B3PBIBHAA TPYBA. ®OPMA. JABJIEHHE. BEC. OXJIAJKIEHIIE

T'naBHell gBHTaTeNls paKeTH eCTh BBpEBHAA TpyOa, momobHaA mo aeicT-
BHIO IIyIIKe ¢ XoJocThiM 3apamoM. Hackonsko B3peBHasA TpyGa Jerde pesep-
Byapa, BHIEDPKUBAIOIIEr0 €e [aBleHHE, BHAHO U3 clenylomero. Tabmuua
24 TORaBHBAET, UTO NPHU 3amace B3PHIBIATHIX BEIECTB B 4 TOHHE! CORYHIHLIA
pacxon ux cocrapiasger 0,5 Kr. CTONBKO e B CEKYHAY UX H BEIXOJUT U3 TPYOHL
3mauur, Tpyb6a €cTh COCYJ, cojep:kamuii momkmio[rpammal Bemects, mpm-
TOM OPH MaBIE€HHUU, GOJNBIIEI0 YaCThH0 YMEHBIIEHHOM CPABHHTEIBHO C JaBJe-
HHEM B pesepByape (re OHO MaKCHMalbHOe M paBHOMepHOe). Pesepmyap
e (0ax) comepxur semects B 8000 pas Gompme. Crado GHTH, U Bec €ro, mo
KpaiiHeit Mepe, JI0J3KeH OHTH BO CTOJLKO ke pas Goabme. Bor, mpumepwo,
KaKyl0 SKOHOMHI0 MpEeACTaBIAeT MOA paKeTa mO OTHOINEHHMI0 K yIoTpebise-
meiM. [{unuenpuaeckas ¢opma TPyGH OKasbBaeTca depecayp giuEHa. Ho-
Hudgeckad ¢opMa TeM CHJIBHee COKpaliaer dTy MNJIHHY, 9eM KOHyc 0oibluc
pacmupsaerca. Ho wem yron ero Gonsine, TemM Golee W NmOTePH DHEPTUHM, Tak
KaK JBHJKeHHE [a3oB YRIOHAETCA B croponsl. Bee sxe npu yrae B 10° moreps
mogtu HesamerHa. Ho um B Taxkom OGoasmom yrie Her HamoGHOocTH. Homyc
HYyHEeH YCE‘IBHHLIﬁ. B MEHLIIEE OCHOBAHHE HAKAYHBAKTCA HHIKHE B3p]bIB'
yaTHe BemecTsa. B Tpy6e OHH CMEIIHBAIOTCA, B3PHBAITCA, CTPEMATCA IO
TpyOe K OTKPHITOMY IIHPOKOMY OCHOBAHHIO KOHYCa, OTKyJa H BBRIPEIBAIOTCA
Hapy:Ky, CHIBHO paspesKeHHEE, OXJAKIeHHbIe, CO CKOPDOCTRIO JI0 & KM B Ce-
Kysny. B munumppudgeckoii TpyGe mone3noe [gaBleHHe COBEPUIAETCA TONBKO
Ha Kpyrioe OCHOBAHHE NHJIHHAPA, Ky/a HATHETAIOTCH B3PbIBIATHIE BEI[ECTBA, —
B KOHMYECKOI Ke TpyOe IoTe3Hoe JaBieHHe NPOUCXOJUT HA BCI0 BHYTPEHHION
mopepxHOCTs KoHyca. [ToaToMy ocHOBaHHe KOHNYECKOH TPYOH ropasfo MeHE-
me, 9eM y OHIHHApHIecKoii. Jlerko BriBemeM (GOpMYyIy, MOKARLIBAIOINYI0 OT-
HOmMEeHHEe ILIomaneil OCHOBAHHI KOHyca:

Fmax _ (1 + L tg «), (187)

Fmin

rjie Mo MOPAAKY NOCTABIAEHBI: IJIOMAAs OONBIIEr0 OCHOBAHHA H MEHBIIEro,
nauHAa TpyOBI, pagHyc MeHBINEro OCHOBAHHMA M TAHTEHC yTIJa OTBepCTHA KO-
Hyca.
Ecam pakera BecuT TOHHY, a CO B3PHIBYATHIMH BEIIECTBAMH O TOHH, I
yckopenne (j) pakerst 10, To # gaBieHHe Ha TPYOy ra30B [OJKHO COCTABIATH
5 roun. Ilpn manGonpmem pasmenuu razos B 100 armocep u opH HUIHHADH-
"ecKoil TpyGe maomans ee ocHoBamusa Oyaer o0 KB. cM, Amamerp—S8, a paguyc—
4 cm. [lpumas eme giury Tpy6sr B 10 M m momosxus B dopmyne (187) pasmsie
yIasI, cocTaBuM Tabia. 25 A BEeJUYMHB pacIIMpenHs TpyOm (34,

Orcloma BUIHO, UTO JOBOJIBHO YTIila OTBEPCTHA KOHYyca maske B 1° W HHKaK
ve Gomee 5—6°. Ilorepsa sHeprum mpm 3TOM OYHEeT COBEPIIEHHO HUYITOKHA.
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Ta6anuma 25

¥Yrom B rpagycax . . . . . .| 1 2 3 4 | 5 | 6 ' 8 10
Fooax Foin + + + « « « « - .[28,8]95,1| 199 | 342 524 | 740 | 1296 | 2000
OTHOmeHHe juHamerpoB . . . .| 5,37 | 9,75 ;| 14,1 | 18,5 | 22,9 | 27,2 | 36,0 | 44,7
Iuamerp orseperus, 8 M. . .1 0,2210,39| 0,56 10,74 ( 0,92 11,08 11,441 1,8

Hecmotps ma woHmueckyio ¢opmy TpyOB, XOpomee HCIONL30BAHHE CHJIB
B3pHBaHHA TpeOyeT BOBMOKHO 6ojee NIUHHOHE TpPYOGH, WTOGH Taskl MOUTH
BCe CBOE GEecrnopAIouHOe ABHMKeHHe (TeIIOTY) HPEBPATHIM B MOCTYNATEILHO
nemxende. C HeNpi0 yBeJW4eHHsA JIAUHE TPYOH OHA MOKET JedaTh H3THGHL,
Wsrubanue B ABYX B3aUMHO-NEPOEHIUKYIAPHBIX IIOCKOCTAX MOMKET YBe-
JUYUTHL €Ie W YCTOWYHMBOCTH pPAKeTH; BpaiieHHe TasoB, CTPAImIHO OHICTpOE,
3aMEHHT J[BA MACCHBHHIX, HOPMAJBIEX MEHAY C000I0 JHCKA, BPANIAIONIHXCHA
¢ ymepenHnoii ckopocteio (100—200 oGopoToB B ceKyHAy).

IlBurateanr i HaKauHBaHHA, BBHAY €ro ClIabOCHIBHOCTH, MOMKET OBIThH
adpOIIAHHOIO THIA, TOIBKO B PA3PEHEHHEX CIOAX H B MyCTOTe MOTPeOIATH
oH Gyner (mOHEBOJE) 3amaceHHBIH KUCIOPOA. BEX0x mpomyKTOB ropenns B
HeM JoJI;KeH OHITh HampapjieH B 00Imyi0 B3DPHBHYI0 TpyOy HIHM B ocolyio, ma-
painnenpEyi0 riaasHoi. Heapsa npeHeGperaTs M MAaJbM HCIOJIb30BaHHEM
DHEPIHHM TOPAYMX IPOAYKTOB ropeHHs B Moropax. Bech Bamac B3pHIBIATHIX
BEIMIECTB MEl MOTJIM GBI WCOOJB30BATH B OOBIKHOBEHHHIX JBHUTATENAX (OEH3H-~
HOBBIX, I'a30BEIX) JJIA IOJAY4YeHHA OTPOMHOH MexaHHYecKol sHeprumu. Hax oma
MoKeT ObIThb BelHKa, BHAHO H3 Tabmums 24. Haumenrmee morpebienue
B3PHIBUATHIX BemecTB, IO Tabaume, moakuio[rpammal B cexymmy. 9To Ko-
ImgecTBO comepykut sueprmm (raba. 1) 1,37-10% kmmorpammomerpos. Ecan
ucnons3yerca us sroro 30%, To momyunm mMexaHwdeckyio smepruio B 411 000
KHJIOTPAMMOMETPOB B CEKYHAY. OTO COOTBETCTBYET HeNpepuBHON pabore
Goiee yeM B 4 THICAYH MeTpHYeCKHX cmi, VapleKmu Takylo MeXaHHICCKYIO
paboTy, MBI TONB3YeMCA MPOAYKTAMH TOPEHHSA, KaK PEaKTUBHBIM MaTepUAaloM,
B0 papeiBHOK TpyGe. OcobGenno 3T0 OHJIO OB HDPHUIOJHO B paspermeHHOM BO3-
nyxe u B mycrore. Ho maM HeT HHKAaKO# HaJOGHOCTH B TaKOil IpoMajHOl Me-
xaHndeckoil smeprmm. J1f HaKAYHBAHUA B3PHIBYATHX BEIMECTB HAN0 OYEHK
HeMHOro paborel (TaGmuua 24) — or oxHoit mo 100 cma. Kpome rtoro, aro m
HEBO3MOKHO, Tak Kak aspomlasHuii Morop B 4000 merpmy. cma secuT He
menee 4 TouH. Ero Bec morzormr BCIO TOxBEMHYH0 CcHIy pakers. S xouy
CKasaTh, 9TO MeXaHHYeckas paboTa, KOTOPYIO MBI MOeM MOJTYIHTh MOYTH Ge3
ymepba, B THCAYH pas 0oJbNIe, YeM HaM HYKHO.

HexoTopoe saTpygHeHHe BHANM B OUYeHB BHICOKOI TeMmepaTtype BapuBa—
HHFg — B caMoM Hagane TpyOer. OHa poxomuT g0 2—3 THCAY TPajycoB HQ
Ilenscuio. Yem panpme or Hagana TPyOHl, TeM TeMmepaTypa TEeKYIOUX H pac-
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IMUPAIOMMUX([CA] ra30B HUMKE. ¥ €aMOro BEIX0[a TPYOH OHA MOKET OBITH HUIKE
HyIS W faske, B HIealbHOM ciIydae, fpoxomut go 273° xoxopga.

Tpy6a nonmua GHITH clelaHa M3 KPENKOro, TYromIaBKOr0 M XOPOIIO mMpPo-
BOJIAINEI0 TeII0 MaTepHata. Torga HakaleHHas 9acTh TPYOR OyIeT OTHaBaTh
" cBoe Temno cocemHHM xodomueiM gacTaM. Ho aroro memocrarouno. Heo6xo-
OUMO HeNpepHBHOE, BO BPeMA B3pPHIBA, OXJaKJeHHe HAKAJIeHHHX dYacTeil
Tpy6bi. OHE MOTYT GHTH OKDPY/KEHEl JKHJKAM KHCIOPOLOM, KOTOPHIH BCe paBHO
HeOOXOfMM [ [EIXAHHUA, TOPEHHA B MOTOPAX M OXJAMKACHUH IelOBEUIECKOTO
momemenuss B paxere. [loaromy oGpasoBaBmmiicssi OT HarpeBaHHS TpPY6O0O
ras foj:eH OHTH HampasJeH, I'MTaBHEIM 00pa3oM, B HarHeTaTeIbHBIH MOTOP.
Bce-rarkm HeKOTOpAas Ha9aTbHAA ACTh TPYOH OyET ACIOPUYEHA BO BPEMA B3PHI-
BaHUA, KAK OHO HH KpaTKOBpeMeHHO. [l09TOMYy HaKaleHHasdA dYacTh TPYGH
JIOMKHA [eTaThCsA TONMmE, YeM HY}KHO, YTO0H MPOTHBOINEHCTBOBATH JIAaBJIOHIIO
razoe. OHo ocnabasgerca mo Mepe yaaleHHA UX OT Hagada TpyOb, paspeskeHHA
un oxJTaKpeHHA. TariKe M TONIHHA CTEHOK TPYOH TeM TOHbINE, YeM OJIIKe
OHH K BHIXOJHOMY oTBeépcruio. Bec TpyOnl OUYeHbL HESHAUHTENEH Jae NPH
HauOoJpIIeM U PaBHOMEDPHOM AaBJEHHH BO BCIO ee MaHHY. Tax, npHHAB naB-
JeHHEe B CTO aTMOc(ep, YeTHPEXKpPATHHIA 3amac MPOYHOCTH, JYYIOMi Mare-
puan, gauay Tpy6e B 10 M m guamerp ee B 8 cM, npu HUIHHPHIECKOH HOpME,
JIerKO BRAUCITHM Bec TpyGrI, pasmsiit 32,5 kr. Ho Begs 310 wncao paumo, mpen-
mojarasg BcIo TpyOy TaKOH ke KpenKoil, KaKk ee Ha4alo, IJie MABJIEHHE BO
MHOK€CTBO pas 0oJbIme, YeM B APYrHx ee gacTax. OQHEM CJIOBOM, 9TO Bec
npefensHO GOMBIION.

Bec marmeratensmoro moropa Gymer or 5 go 100 kr (rabm. 24).

[OPTAHBI HATIPABJIEHHUA PAKETBI]

OpraHEl HampaBleHHs paKeTs MOoJ00HH aspomiaasHbiM. Ho oHE oTTmua-
I0TCA TeM, 9TO MOTryT JellcTBOBATH He TOIBKO B BO3AyXe, HO U B IyCTOTe.
970 TpH 0€O0GHIX PyJIsA, M BCe OHHU MOMEMAIOTCA MOGIU30CTH BEIXOIHOTO PACIIH-
PEeHHOTO OTBepPCTHA B3PHBHOI TpyOh. Tak Kak pakere, mpH cIycKe Ha 3eMil,
IPAXOJHUTCA INIaHHPOBaTh (e3 B3DPHBaHHA, KaK a’pondaHy, TO PYIH 9TH
He MOryT OHTH BHyTpH TpyObl. Jlommusl GuTh: 1) ropm3oHTANBHEIE PYIb
BHICOTHI, 2) OTBECHHI PyJIhb HaupaBJIeHUs M, HAKOHEIN, 3) PYIb OOKOBOM yCTOM-
guBoctH. [lepBrie jBa Hewero ommcHBATh, Tak KaK OHM TOKAECTBEHHEI C DY-
naME asponiaHHbiMH. Ho pmeiicTByor omu mw B mycrore, G1arofapa OHCTpoMy
IIOTOKY BHIXOJAIMUX M3 OTBEPCTHA BBPHIBHON TPyOH rasoB. YHKIOHeHHe Pyia
BHIBHIBAET Ha HEro MaBleHHe NOTOKAa (IPOAYKTOB TOPEHHA) M COOTBETCTBYIO-
mee YKIOHEHHe cHapAma. JTH PYJIH MOTAM Ol MMeTh 04€Hb MAJIyi0 IIOMANb,
BBUY GHICTPOTrO Ta30BOTO MOTOKA; HO paKera MOJIKHA MIaHHDPOBATE B BO3yXe,
KaK aspoliaH, W MOTOMY OJIomajnb pyJieil OGymer Takas e 6oapmias, Kak y
camoixera. To jKe MOKEM CKasaTh W PO KPHUIKMIKHA GOKOBOIl yCTOHYHBOCTH.
ITocraBmennsie mo GokaMm Kopmyca cHapana, OHE OyayT paforaTb TOABKO B
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armocepe. IlosTomMy, Kpome OOHIKHOBEHHEIX SJIEKTPOHOB caMoJeTa, HY:eH
Apyroii opraH yCTOWYMBOCTH, AEHCTBYIOMME W B mycTOTe. ITO €cThb HEeGOIb-
masA NIaCTHHKA Tepe]] BEIXOMHBIM OTBEPCTHEM TPYObI, MOTYyIm[ad BpAamaThCA
BOKDYT OCH, IapajlelbHOll ocu TpyOH miam pakere. [Ipm mosopaumsammm
NAACTHHKH BBRUIETAIONUI U3 TPYOH IOTOK CaM BPAINAeTCH; POMKIAETCA ero
BUXpeoOpasHOe JBH;KEHNE, YT0 H 3acTaBlAeT CHapAJ HOBOPAUMBATHCH BOKDYT
CBOEH [JIMHHOH OCH B TY MJIH OPYIy CTOPOHY.

Ecau stor pyns HapymH, BHe TpyObI, TO OH OymeT HeilCTBOBATHL U B BO3-
Ayxe, Hak &BPOHH&HHHE BJIGPOHLI, HE3aBHCHMO OT B3pHBaHHH; HO 0H qepec-
qyp ciab H 1A NIaHWpoBaHHA He HcnuTaH. IloaToMy, KpoMe Hero, npHIeT-
ca mpuUOErHYTh M K OOBIKHOBEHHEIM 3JIepoHaM. VI3BUBEI B3pHBHOH TpyOH,
eClIM OHM €CTh, TaKiKe JOJKHHE OHTH OTHECEHH K OpraHaM HampaBlIeHHA HIN
DOJTOJKeHHA.,

Paxera momxHa HMeTh KBapIeBhle MPO3padYHbIE OKHA, ITOOE BCE KPYIOM
MO;KHO OBIJIO 0603peBaTh M 9TOOH OHM He MOINIM IOJONATHCA OT HArpeBaHW:A
" Tpsacku. BHYTpH OHM HOMKHE OBITH NPHKPHTH APYTHM MPO3PAaTHBEIM CI0EM,
3AMAIMAIOIMM OT FyOHTeNBbHOTO MAeHCTBMA YHCTHIX COJHEYHHX Jydeil, He
obeaBpe:KeHHLIX 3eMHO# aTmMocdepoit. HoMmmac efpa 1 MOMeT CIYHHTH PYKO-
BOJICTEOM K OIpeJeleHHI0 HampaBleHmA. [[na srora mpurogHsl Gollee BCEro
COJTHEUHEIE JYUH; a eCIH HeT OKOH HIH OHU 3aKpPbLITH, TO GEICTPO Bpalfaromue-
cA MajJeHbkHe aucku. Hoporkoe BpeMs B3pHBaHHA U mpeGhBaHHA B aTMO-
chepe OHH MOTYT CHYMUTH 0e3yKODU3HEHHO.

Beupgy toro, uto BRIrOfREE BCETO0 HANPABIATHCA NPH HEGOMBIMOM YCKO-
peHuu (j) paKeTH, HHKAKHX OCOORIX IIPEJOCTOPOIKHOCTEN [JIA COXpaHEHHA
qeJI0BEKA OT YCHJIEHHOH TAMECTH He TpefyeTcd, Taxk KaK dTO yCHIeHHe OYeHb
MaJlo M HOPMANBHEI CyOBHEKT BEIHECET ero maske cros. IIpm Tom oHO mpomo-
JRAETCA HECKONBKO MUHYT, camoe Goapmoe 2—3 gaca. [IpogyRTH eTo AHIXaHHA
NOJMHBl ITONIOMATHCA INeJo9aMu H ILPYI"HMII BemecTBaMu, npo 9T0 3HAWT
xopomo xuMuku. TaK:ke JOMKHE 00€3BPEKUBATHCA U BCE TBEPABIE H KHAIKNE
Bhienennsa uenosexa. O moGHIBAHUM B aHpe KHCIOPOLa M MHUIMYM MHOTO MHOIO
mucasock. Jlen0 9TO HECOMHEHHOH OCYMEeCTBEMOCTH.

Teneps MBI DOTOBODHM O TOM, KaK MOHO HadaTh paboTy KOCMHYIECKHX
MOCTH/REHHI HeMejIeHHo, ceifgac xe. OGBHKHOBEHHO HAYT OT HMBBECTHOTO K
HEM3BECTHOMY: OT IBEifHOI HIJH K MBeifHOi MamuHe, 0T HOMA K MACOpyOKe,
OT MOJOTHJIBHHX IEIMOB K MOJOTHIKE, OT dKHOaKa K aBTOMOOHIIO, OT JOJKH
K Kopabmioo. Tax M MBI gymMaeM mepeiiTH 0T adpomiIaHa K peaKTHBHOMY IpH-
60opy — [IJig BaBOEBAHUA COMHEYHOH cucreMir. MEl yike roBopuIH, 9TO pakKera,
IeTs CcHavala Heu30e:KHO B BO3JyXe, [ONKHA HMETh HEKOTOpPHEe YepTH
aspomrana. Ho MEr yiKe [OKa3EIBAMH, 9TO B HEM HEIPUTOHEI KOJIeca, BO3/IYIIHEI®
BHHTH, MOTOD, IPOHHNAEMOCTh NOMEMIEHMS [JIA rasoB, OOpPeMeHHTEIbHEl
KpHIbA. Bee 970 MemaeT eMy MOJTYyIUTH CKOPOCTh, Goapmyto 200 M B ceKyHAY,
min 720 kM B wac. Camomer momxen GeTh mpeoGpasosan. O He Gyner mpu-
TofleH A Dedell BO3AYIMHOrO TPAHCIOPTA, HO IOCTENEHHO CTAHET NPHTOJeH
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I KocMHuecKux myremectsmit. Pasge u ceiiuac aspomnaH, Jeras Ha BHICOTE
12 ®Mm, me oponesaer yme 70—80% Bceit armMocdepsl I He npuUbGIHAAETCA K
cdepe gucroro apupa, okpy:xaomero 3emaro! ITomorkeM ke eMy HOCTHIHYTH
foasmero. BoT rpyGee cTymeHnm (CO MHOIHMH MPOMEMKYTOYHBIMH, KOTODHIE
OIyCKalo) PasBUTUA U IpeoGpasoBaHUA adpPOIIAHHONO Jeida, AOCTHTAIONEro
BEHICIIHX IeJei:

1. YcrpaumBaerca paKeTHBIH CaMOJET ¢ KPHJIBAMH H OOBIKHOBEHHEBIMH Op-
ramamu HanpasleEna. Ho GeHsumHOBHII MOTOpD 3aMeHeH B3PHIBHOH TpyOoii,
KyJa HaKaYHBAIOTCA B3DHIBUATHE BEI[ECTBA CAAa00CUIBHBIM [BHTATENEM.
Bosnymmoro Buara Her. Ecrh 3amac B3pHIBYATHIX MaTepHal OB H OCTAETCA
IOMeIeHue AJA THI0Ta, 3aKPHTOe 4eM-HHOYAP NPO3padHBIM, TaK KaK CKO-
pOCTh TaKoro ammapara GoJbme adpOITAHHON H CKBO3HAK HEBEIHOCHM. JTOT
npufop OT PeaKTHBHOTO ACHCTBHA B3PHIBAHHA IOKATHUTCA HA IMOIO3BAX MO
CMa3aHHEIM peIhcaM (BBHUAY HEOONBIIOH cHadalla CKODOCTH MOIYT OCTAThCH
H Koieca). 3aTeM TOJHMMETCA Ha BO3MYX, MOCTHTHET MAKCHMyMa CKODOCTH,
OOoTepAeT BeCh 3alac BBPHBYATHIX BEINECTB H OGJErdeHHBIH HadHET ILIaHW-
poBaTh, Kak OOHKHOBEHHHI WIH 6e3MOTOPHHIH aspomlaH, 9ToGm §ezomacHO
COyCTHThCA HA cymy. Takoil OmEIT, ecou BEPUTH razeTaM, yke GBI HPOH3BEECH
¢ IOJHBIM YCIEXOM KaKHM-TO HHKEHepOM B ABCTpaJsui,

Koanuectro B3PEHBYATBEIX BeIMEeCTB H CHJAY B3PHBAHHA HAaA0 NOHEMHOTY
YBEeJIHUHBATh, TAKKe MAaKCHMAJIBHYIO CKOPOCTH, JAlbHOCTH, a IJABHOE —
BHCOTY moJeTa. BBHAY HpPOHHIAEMOCTH JJIA.BOB3AYyXa YEIOBEYECKOT0 IIOMe-
IEHUA B CAMOJETe, BEICOTA, KOHEYHO, HE MOKET OHTH (OJBIIE H3BECTHOI
pexopauol BHCOTH. JlocraTouno u O KM momuatuA. [[eas »THX OOEITOB —
yMeHbe YIPAaBJATH a’pPONIAAHOM (NPH 3HAYMTENBHON CHKODPOCTH [BIKEHHSA),
B3PHBHOH Tpy6oil M NIaHUPOBAHHEM.

2. Kpeurbs moclenyomux caMoJeTOB HAaf0 IOHEMHOIY YMeHBINATH, CHIY
MOTOpa M CKOPOCTb— yBeIMIHBaTh. IIpunerca npuGerayTs K mMOJNydeHHI0 IPef-
BAPUTENbHOIl, [0 BBPHBAHHA, CKODOCTH ¢ NOMOINLI0 OMHCAHHEIX paHee
CPEJICTB.

3. Hopoye manpHeHmUX asponiaHOB CAeAyeT NeJaTh HeIPOHHI[AeMBIM JJIA
rasoB ¥ HAMOJNHEHHEIM KHCJIOPOAOM, ¢ NPHGOpaMH, HOTTONAIINUMHA YIie-
KHCHHH ras, aMMHAK H JADYTHe IPOLYKTH BHIeJeHHA dYeroBera. Ilemrp —
DOCTHraTh JIOGOT0 pa3pesKeHHA BOBAyXa. BrcoTa MOKeT MHOTO IIPEBOCXO-
mnte 12 kM. B cuany GONBmION CKOPOCTH TpPH CIyCKe, A (GE30macHOCTH,
er0 MOJKHO JeIaTh Ha Boje. HempoHHmaeMoCTh KOpuIyca He [acT paxere
OOTOHYTE.

4. Il puMeHAIOTCA ONHCAHHEIE MHOIO PYJIH, AHCTBYIOIHE OTIHNIHO B IYCTOTE
H B OYeHb Da3PEKEHHOM BO3[yxe, Kyma saneraer cHapsaj. Ilyckaerca B xof
OECKPEHIIEI a3ponjaH, CIBOCHHEI HIK CTPOEHHHH, HaAYTHE KHCIODOJIOM, rep-
MeTH9eCKH B3aKpHTHH, xopomo niamupylomuit. OH TpeGyer ANa MORHATUA
Ha BOBAYX 0ONbpINeil mpemBapUTeNIbHOH CKOPOCTH H, CTAXO OBITH, YCOBEPIIEH-
cTBOBaHHMA pazbemusix mpubGopos. IlpuGaBoumas CKOpPOCTH [JacT eMy BO3-
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MOMMHOCTh HOTHUMATHECA BCE BBRIINE W BHIIE. HeﬂTpOﬁeH{HaH CHJIa MOMeEeT ymxe
IIPOABHTL CBOE [EHCTBHE M YMEHBIIHTH paboTy ABHMKEHNA.

5. CropocTs mocTHraeT 8 KM B CEKYHAY, MeHTpoOeKHAA cHIa BIOJHE YHH-
qTO}KAeT TAMKECTh M PAKeTa BIEpPBEE 3aX0auT 3a mpemeds: atMocdepst. IToxe-
TABIIH TaM, HAa CKOJBKO XBaTaeT KMCJIOPOJA M IMINU, OHA BCE Ke COHPAaJbHO
BO3BBpamaercsa Ha 3eMII0, TOpMO34 ce0e BOByXOM U ILIaHNPYyA Ge3 B3pHIBaHHA.

6. Ilocme sroro MO;XHO yHOTPEGIATH KOpPUYC NPOCTOH, HECIBOEGHHBIN.
Ilonersr 3a atMochepy moBTopaloTesa. PeakTupHsIe IPIGOPH. Bee Goaee U Gonee
YIAJIA0TCS OT BO3AYIIHON 000T0YKH 3eMJIH M npeGhBaloT B aUpe BCe AO0JbIIe
u pgoapmie. Bee jke oHE BO3BpamaoTCA, TAK KaK MMEIOT OTPAHMYEHHEIH 3amac
IUMAE W KHCJIOPOAa.

7. HenaoTca MONBITKH H30aBUTHCA OT YIJEKHCIOTO rasa W JPYTHX 9eJ0-
BEUECKHX BEIETEHUA ¢ IOMONBI0 NOMOOpAHHBIX MEJIKOPOCIHX pacTeHHi,
JlalomEX B TO jKe BpeMd NHTATEIbHEE BemecTBa. Ham sTHM MHOro, MHOTO
paboTaT W MeJJIEeHHO JOCTHTAOT yClexa.

8. YerpauBatoTes spupHEE CRadaHAPH (OfeMK/b) I 6eBONAaCHOr0 BHXO/A
M3 pakeTsl B 3¢up.

9. IIna monydeHHA KMCIOpOJa, NAMM M OIMINEHHA PAKETHOr0 BOBAYXa
OPHEAYMBIBAKT OCOOBe IOMEmEHHS A pacTeHmii. Bce 2To, B ClOKeHHOM
BHJE, YHOCHTCA pakeraMH B d(HDP M TaM PpacKJIaJHBaeIca H COENHHAETCA.
Yenopex mocturaer (OoNbIIell HE3aBHCHMOCTH OT 36eMIH, TaK KaK J0GHIBAET
CPEJICTBA KUBHH CAMOCTOATENBHO.

10. Borpyr 3emanm ycrpamBaioTca OOMIMPHEIE TOCENEHHA.

11. UcnonpsyioT COMHEYHYI0 BHEPTHIO HE TOJBKO JUIA MATAHHA U YH0GCTB
sKU3HN (KoMdopTa), HO W AUA TepeMemeHHsA N0 Bcell CONHEUHOH cHmcTeMe.

12. OcHOBHBAXOT KOJOHHH B HOSACE ACTEPOHAOB W NPYIHX MECTAX COJHEY-
HOH CHCTEMEI, IJe¢ TOJBKO HaXONAT HeOoJpmue HeGEeCHBIE TeNa.

13. PasBuBaercs IPOMBIVIEHHOCTh H Pa3MHOKATCA HeBoOODa3MMO
HOJOHHH.

14. Jlocturaercs UWHAHBHAAYAIbHOE (JAMYHOCTH, OTAEABHOTO YEIOBEKA)
u o0mecTBeHHOE (COMIANHCTHYIECKOE) COBEPHIEHCTBO,

15. Hacenenue COTHEYHOH CHCTEMBI [eNaeTCA B CTO THICAY MHUIIHOHOB pas
Goapmie Temepemuero 3emuoro. lloctHraerca mpemen, mociie KOTOPOro HEM3-
Oemxuo paccemennme mo Bcemy Miaewmomy IlyTm.

16. Haumnpaerca yracamume Coamma. OcraBmeecs HaceleHHe COJHEYHOI
CHCTEMH YIANAETCA OT Hee K IPYTUM COJNHOAM, K paHee yAeTeBIINM GpaThbAM.




HKOCMHUYECKAA PARETA
OITBITHA I NMTOAT'OTOBKA

(HornMaTh W ONEHHTH BTY CTATHIO MOKHO TONLKO OCBONBIIHCH
¢ monm «lccnegoanmem» 26 r.) (!

OIIHCAHHE YEPTERA

Cragana HeoOXOWMO NPOH3BECTH ONELITH HA OZHOM MecTe, T. e. 0e3 Ba-
MeTHOro mnepemempenusa npubopa. [Ipegmonaraerca mpu »TOoM BHpaboTaTh
TOAXONAMYI0 KOHCTPYKIHIO, TaKyKe YNpaBJeHHe B3PHBOM, HAmpaBICHHEM
npubopa, ero ycrTolYmBOCTHIO H HpOY,

Yepr. 1 msoGpakaeT mpefmosaraeMoe Ha IIepBOE BPeMA YCTDOMCTBO am-
mapara. PucyHoxr cxemaruueckuii (mepemenHbI Macmral), T. e. Gea cobiaio-
JeHUA TpomopnHmoHaIbHOCTH dacTel. [loroM # mocraparocs mpubIH3NTETBHO
OaTb HMCTHHHBEE pasMepHL.

Hauunaem onmcamme cmpasa Haleso,

1) M ecrb GeH3MHOBHIE MOTOD AJf BHIKAYHBAHHA W HARAYMBAHHA JKUAKO-
ro BO3AyXa, KHCIOpoga HIu ero sumoreHHblx coemumenuii, Tor e Morop
CHYKHT TAKKe W [JIA HAKATHBAHHA BONOPONHHEX coeguHenuil, [mymurens
clefyeT YCTPaHHUTh, a IPOAYKTH ropeHusA BHOpacHBaTh Ha3aj 10 HANpaB-
JeHuio, 06PaTHOMY IIPeoIaraeMoMy JBHKEHHI0, JTO XOTh HEMHOTO YBEIH-
9UT peaKTHBHOE [elicTBHe pakeTH, BmpoueM, ANA ONBITOB BTO HEBAKHO,

2)H.K.uH. B. —paBaHacoca, IPUBOUMEIE B [BHKEHUE OHUM A BUTATEIEM,
[TepBrIit HakauHBaeT BO B3PHIBHYIO Tpy0y KHCJIOPOHEE COSTHHEHUA, APYToii—
Bopoposable, OOBEMBl HX JOMIKHEL COOTBETCTBORATH IIOJHOMY COEHHEHHIO
BapHBUATHX BemecTB, OOBeM KHCIOpOJHOTO NUIWHjpa, BoobGme, Goabme
BOJOPOJIHOTO,

OxomgaTerbHAA peryJHPOBKA MOMKET B3aKOHUUTHCA WM3MEHEHHEM XOoJa
OfHOTO H3 mopmIHeill. PeryiupoBKa MMeeT BaKHOe BHaYeHUE; €CJIH KHCIOPOJA
OGymer Gouxbmie, 9eM HYKHO, TO MOJKET 3aroperbcs B3pHIBHAaA Tpyba, eclI:
MeHBINE, TO JapoM OyAeT OpomaJaTe TIOopIodee,
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OmpegenuM oTHomeHHe 00HeMOB HACOCHHIX NUJINHAPOB B ClIydYae yIo-
rpebGaenns Gemauna (CgHg) mmnakoro rucmopoma (O,). [Ipm cropamum momy-
gaerca Boga (Hy,0) m yraexumcamit ras (CO,). Huaa Cgu momywenna COy
gago Oj,, mam 192 Becopmx wactTdH Kumciaopopa, a mas Hg mago Og, mum 48
wacreii., Beero 240 wacreit kucaopona. Bensou sxe umeer 78 wacreit, Crano GHTH,
Kucaopoga Hajo mo Becy Goasie B 3,1 pasa. Ilpm opumaroBmix (mpuGmusu-
TeJbHO) IIOTHOCTAX M 00BeM KHCIOpoxa OyzeT BTpoe Golbme, deM GeH30Ia.

P -pamra
. 8 Kucnopodueid 6ak K&
Ry Kucnropodroe coedurerue 3
E=]
S Yanebodopodneid bak 2 é Hacoe
8.6, . huenop,
Pyns | Bepm ar
o'
Pyns | eop. g2 ] r
. 7 Bapoilfran mpyba gg §:”Wﬁ —— K[ AR |S
P PI S8 S 1Bodop ——k|_HB_|S
Pyns | z2o0p. 5; pB. < k x
Pyno | Gepm BT . ” ;%:M
i 030p.
' Yenebobopobuoe cosburenue fl. 8 P
Q
Kuenopoduei 6ak H.6. S
a-pama
QeprT 1

Ecnu B3aTh coeqUHEHNA, KOTOPHE CO/eP:KAT G0JBIIe BOZOPOAA, HaI(puMep)
ommennni atuned (CoH,), mnu crummpgap (CioHye), To ormomennme Symer
Goneme, HO Mano maMenutcd, Tak, maa macaopopuoro rasa (CyH,) omo Gy-
mer 3,4. Jlma ckummpapa (TepmeHTHHHOE Macjo) oHO Oau3ko R 3,2 (mpexmo-
Jmarag OFMHAKOBHE MI0THOCTH). Ho mpu ymoTpeGaeHMH JRHKOrO BO3/YyXa,
B KOTOpOM MHOTO a30Ta, 00beMHOE KOJHYECTBO KHCJIOPOAAa HACOCA MOMKeT
YBEIMIUTHECA B O pa3, W OTHOIIEHHE 00BeMOB MEIMHApOB poiiger go 15. Ho
JacTh a30Ta OOGBIKHOBEHHO YHAJAETCH, H MOTOMY 3TO OTHONIEHHE IOPasfo MeHb-
me W MOKeT JoiiTH mo 4—9. JHJoreHHHE COeNMHEHHS KUCIOpoma (HAampu-
Mep, asorHHil amrugpun NoO;) Takke 5T0 OTHOmMEHHE YBEIHIHWBAIT, HO
oueHb HemHoro. Tak dTo coeuHeHHEe JOBOAHT OTHONmEHHE KHCIOPOTHOrO
coeflMHeHHA K BojopomHoMy (GemsmHy) m0 4,2.

Ecou BrarkmBath KaKUM-EHOYIb c0cOG0OM YrOJBHEL MOPONIOK, T. €. dHC-
mhiii yraepopg (C = 12), to KoamuectBo Kmcaopoga (O,) oKaKeTca TOIbLKO
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B 23/, pasa Gonbme, deM yras. Ecium ke moclaemHHiT mJI0TeH, KaK aaMa3, To
Kucmopoga mo obwseMy morpebyeTcs fAaske MeHbINEe, YeM yTIiIepofa.

3) kk, kk — macocHBle KiamaHbl, ¥ OJHOTO HAacoca [ABa KUCIOPOJHBIX
KJIamaHa, y JApPYroro — fBa BOJOPORHHIX (T. €, HPONYCKAIOIMHX BOAOPOIHOE
coequHeHMe). Huamamsl HaxomATcs HA HEKOTOPOM pACCTOAHHH OT MecTa
B3peiBa (P K., P.B.) W TOTOMy HOpPTHUTBCA OT HATpeBaHHA He MoryT. Hpome
TOro, KHCIOPOAHAA CMeCh OYeHb XOJIOJHA, & BOJOPOXHOE COenHHEHME OXJark-
HeHO CHIBHO €10 ke, MOUEMY JKap B3PLHEBA He NOXOAUT BO BPefHON CTemeHH 10
HacocoB W KIamanoB, Hnamamkl, Bemymiue Bo B3PHBHYI TpyO0y, 3aXJIOMEIBa-
I0TCA € Y3HACHOM CHIOH B MOMEHT B3pHBA, T0dBKO TOTAA, KOTJA YMEHBIIATCH
OaBJeHHe B Tpy0e M IPOAYKTH B3PHEBA YaCTBI0 YJIETAT, YACTBIO Pa3peATCH,
MOTYT OTKpBIThCA KJIANAHEL M JBHraThCA MOPIIHH, 9TOGH JaTh TpyGe HOBYIO
IOPIHI0 B3PHIBYATHIX BeIECTB (BepHEe WX HA3HBATh DJIE€MEHTAMH B3PHIBa,
TaK KaK OTOeJbHO OHYM He B3PHIBAIOTCA, KaK, HaOpHMep, MOPOX HIAHM HUTPO-
TIHIEePHH, M TOTOMY coBepmeHHO GesomacHsr). OTciofa BHAHO, UTO CEeKYHII-
Hoe yncao 060poToB ABHraTeid (MIH XO[0B IOpPINHA) HE MOKeT OHTEH BhIIe
MepHl, ompejenseMoil ombiToM, OTcoma U HEOOXONMMOCTE NEepeMeHHOM IHepe-
paun. Ecam, manmpuMep, mpHaeTca 9ucio o60POTOB YMEHBHIMTH B O pas, TO
nepejiada HOJKHA DTOTO AOCTHTHYTH, 49TO0B MOTOP dKoHoMHO paboran. Ho
TOTO K€ MOKHO JOCTHTHYTH, YMEeHBIIMB 00BEM KasKJOTr0 Hacoca B O pas WIH
JKe X0 HmopmHeil Bo cToabKo jke pas. [lepeoe Brirommee. Torma mepemenHas
Iepemadya WA [epPeMeHHbIH XOf MOpIIHeH MOKeT MOHAJOOHTHCA TOMBKO B
OymymeM nJis H3MeHeHHA CHIK B3DHIBAHUA,

4) I, T. K. uwll. T. B. — mposogEBle TpyOHl A4 KHCIOPOja B BOAO-
pona. OHE HAYT oT GaKOB M OKaHYMBAKITCA y HacocoB, OHH He IOJBEPraloTCs
TNaBIEHHUIO B3PHBA, KaK U 0akdW, W MOTOMY MOTYT OBITH YCTDPOEHHI A3 TOHKO-
To MarepHaia,

5) P. K. m P. B. cyTh pemeTKH ¢ KOCBIMH JABPAMH [JfA JTYYIIero cMe-
IeHHA YrIeBOAOPOga € KHCIOpOAHOHE cMmechlo. Hawamo BapeBHOI TpyOH
meperoposkeno monomaM. Ilo opmoifi momoBume ycTpeMmiseTca KHCIOPOjHAA
cMech, IO Jpyroil — yraesomopop. TyT oHEH XOMOMHE W CMEIMATHCA HE MOTYT.

CmemeHne W B3pHB NPOHCXONAT Jajiee, 3a pemeTKaMH, e MHOMKECTBO
PAa3HOPOMHHKX CTpy#l NPHXOAAT B CTOJNKHOBeHHMe H cMemenne. Haxamenmas
B 9TOM MecTe (eme paHee) TpyGa moby:KaaeT UX K XHMHIECKOMY COeJHHEHHIO
nan B3peIBY. (JIJ14 MEepPBEIX ONBITOB HY:XHO HMEThL BIEKTPUUECKU Wiy 1pyroi
3anaj, HaKaJAeMEd OpH Hadaje ONBTOB, NOKa He HAKAaAMIACh IHePeropojka.)
Ilenr meperopomoK — yHadmTh KJIamaHEl 0T 9Pe3MEpPHOr0 ’Kapa, HeCKOJbKO
‘OXJIaAUTh B3PHBHYI0 Tpy0y H YMEHBIINTH (YPABHATH) CHIY B3pHIBA M €ro
J[aBIeHHe Ha JHO TpPyOHL.

Ecam peipbl B pemieTke O4YeHb MEJKH H X MHOTO, TO B3pHIBaHHE Oyner
yepecayp OLICTPO, B3DPHIBHOI TONYIOK y#aceH, H TpyOa MOMKeT MmOCTpajaThb.
YyHCJIO M pasMep ABP HAAO ONpeJeJUTh ONBITOM, HA49aB C JBIp KPYOHBIX,
yMeHL]]IaH HX IT0 BO3MOMKHOM CTeIleHH H YBeTHYHBAasA OJHOBPEMEHHO MX YHCJIO.
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Hanpaanenne HX WIH B3aUMHBIH HAKIOH TaKmKe HaMepAeTcA Oo0 IoJy4YeHHA
JyYIIero peaynbTaTa.

6)B. T'.— B3puiBHaA Tpyba KoHHdecKoii ¢opME. Jra pacmupamwmagcs
& BEIXOAY dopMa coxpammaer AduHy TpyGu., ONBIT HoKeH OmpejenuTh Hau-
‘Gollee BRITOJAYIO CTEIEHb €€ PAaCXOoAeHHA, HAH yroa Komyca. Ouenn Goub-
XI0H yrodl CUJBLHO COKPATHUT JJIHHY, HO, pasbpachead B3pHBUATHE BemecTBa
B CTOPOHBI, MEHBIIE HX HCIOIB3YeT.

BapuiBuas Tpyba mommua OHTBH c/lelaHA H3 MaTepHaJa NMPOYHOTO (Haxie
Opu BEICOKOIl TeMIepaType), TYyromIaBKoOTO H HECTOPAEMOT0; X0POMIO, €CIH OH
‘TaKe H Jydmuidl TpPOBOAHHK TeIa.

Hoctymuee cmenars TpyOy m3 ABYX o0olo0dek: mepBad — BHYTpEHHAA,
0ueHb OPOYHAST M TYTONJABKasg, BTOPAA — MeHee TYTOIJIABKAs, HO TOMe
IpoYHAA M XOpOIIO HpoBOAAmAd Temro. bBiarogapa aToMy, cTpanrHoe Harpe-
BaHme TpPyOH DOOXH30CTH pemeroK OyneT OBICTpee YHOCHTHCS HapYKHOM
TpyGoiil B 00e cTopoHE H Oymer moneano obemM cTopoHaM TpyOHI: cipaBa GyayT
TOAOrPeBaThCA XOJNOMHEE, €lle He CM3MaHHHEe KUAKOCTH, a CIeBa — pac-
WMUPAIOIIHECS H OXJaRAaiOMueca O0TToro moroku rasos. Harpesawme npm-
HaBuT WM cKRopocTH, uTO W Hy:kHO., Hpome 1oro, TpyGa oxmammaerca eme H
mugroctamu, Hedrts (BomopogHoe coeguHeHHe) oXJaamgaer TpyOy H cama
OXJIaK[a6TCA CMECHI0 KHUAKOTO KHCIOpPOja.

OmelT 3acTaBUT HAC MHOrOKpATHO MEHATH MAaTepPHAJbl, BBDHEBHEE BemecT-
Ba M YCTpoiicTBO TDPYGHL.

7) B. B. u K. 5.—BHyTpenuuil BOAOPOAHEI uan HepTAHOHE GaK, OKpyska-
WMl ropAYyw 9acTh BBPHIBHOH TpyOBl, H HApPY:RHHIH, OKpyKaOIIHA BOXO-
PORHHIE Gax W OXJIAMKAAIOMMNIA €ro CBOHM JKHAKAM KHCIopogoM. Bakm me moi-
KHBl CBapMBAThCA CO B3PHIBHOH TpyOoil, Tak Kak OHAa MOjBep/KeHa B3PHIB-
®@HIM TOJYKAM H HOTOMY OymeT pBaTe GaKkm B cJaydae TeCHOTO COETHMHEHHUA
uX CTeHOR ¢ TpyGoii. I'epMermyeckoe coeXnHeHNEe ¢ HEI0 BOBMOMKHO MPH BOJ-
HHCTHIX CTeHKaX OaKa.

8) Plyas] ¢lepm]. u Plyas] elop]l. —pyam mporus BEIXomHOro OTBepCTHSA
Ba3peiBHOM TpyO6hl. Tak rak Gygymuil anmapaT JeTMT TO B BO3iyXe, TO B Iy-
©TOTE W ONMYCKAETCS HA 3eMJII0 IIAHUPOBAHHEM (ITOCIE TOro, KaK H3PACXOAYeT
BeCh B3pHIBHOIT MaTepHasl, HJIH IocJe TOro, Kak ¢ HaMepeHHeM N peKpaTHr
B3DHIBH), TO PYJIH JOJKHEL IeHCTBOBATH OLMHAKOBO X0POIIO KaK B BO3[yXe, TaK
u B mycrore. TaK:e H IpH HeNOABIMKHOCTH IIPUBSA3aHHOIO ammapaTa BO BpeMa
mepseix ombiTon. Ilepen ombiramm mpuGop AOJIKeH BHCETh Ha BepeBKe, IpH-
BA3AHHOH HWKHUM KOHIIOM K IEHTDY ero TsKeCTH, YTo0B HMeTh Ge3pasiany-
HOE€ paBHOBECHE. CHIBHO HAKJIOHATHCH OH HE MOMeT, TaK KaK 3TOMY MeIloaer
Ganskmit moxr (mousa mam momoct). Ilpu mepBHIX ommiTax B moMereHuu (IaH
HApY’KH) H3MepsIeTCA TOJABKO CpefHAA pPeaKTHBHAA Cmja WIH OTHAaYa, BO3-
OyxgaeMas pAJOM NOYTH CAHBAOMUXCA B3PHIBOB. IT0 ecThb TAra upubopa
WM cTpeMieHHe ero Brepen. HomeuHo, mpu 3THX OIBITaX NpHOOD YKpPEILAAOT
TakK, qrobBl OH HE MOT BepTeTbCA H TOJBKO HATATHBAJ 3aJHIOI0 BepeBRY
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¢ nuaamomerpon, IloroMm ympasasaiorea B pyanx. [lenaior cBoGogHEM BpalleHHe
ammapara H, MAaHeBDHPYA PYIAMH, CTAPAlOTCA JaTh eMy OllpefielileHHOe HallpaB-
JeHHe W CTPEMATCsS COXPAaHHTEL ero, CHadYama yopaKHAKTCA C ONHHM BepTH—
KaJBHEIM pyiaeM., XOTA CHapAn m Oymer HEMHOrO HaKJIOHeH, HO HAaIpaBJeHHe:
€ro B TOpH3OHTANBHON IIOCKOCTH MBI OymeM MeHATH mo exaruio, Ilorom
IYCKAalOT B N0 M TOPHBOHTAJNBHBIH pyIb, COCTOANMI H3 NBYX HJIOCKOCTE:
(Bpome pasmBOEHHOIO XBOCTA HEKOTOPHIX ITHUN) M ABOHHON IITaHTH IId pyd-
HOTO ympaBiedus, TaKuUM cnocoGoM NETaeMcd HAIPaBATH NPOAOJIBHYI OCh-
paxeTsl HesaBHCHMO OT Ioia. Jlaem, mamp[uMepl, cHapAay mOJHYyI0 TOpPH3OH-
TanbHOCTh, BOKOBag yCTOHYMBOCTD JOCTHTAETCA B3AHMHBIM HAKIOHOM dac-
reil TOPU3OHTANBHOTO PYJIA, YTO JOCTHTAETCA PACXOKIEHHEM pPHIYATOB [ABOI-
gHoll mrauru, Tyr HeT HMYEro HOBOTO: BCe KaK y caMojera. JTH e pyIn
(oHEm MOryT BHXOAHTH 3a upemeabl TpyOH) CAYKAT TaK:Ke B IHyCTOTE MW
B3pEIBe WIH [ake 0e3 B3PhIBA, HO MPH CTPEMHUTEIBHOM J(BM;KEHHH CHADAIA
B BO3jJ[yXe 10 WHepPOUH, KOIKA OH BO3BPAMIAETCA HA 3eMII0 IIAHAPOBA—
HHEM, ’

9—10) Pama P u mepexynafiMHa Ha pame, WaH omopa On. BspeiBHaA Tpy-
06a B ee y3KOM Hagale J0J:KHA OHTH 0CcoOeHHO MaccmBHA, TyT y Hee eCTh-
BLIIAOIAACA 9acTh, KOTOpad H ONHpaeTcAd HA mepekaaauny pamel, Omopa
BhIep:KHBaeT Ha cefe YAaCTHH pAxg MOTYyYHX TONIKOB, CAHBAKIIHEXCA B OJHC
CHIBHOE [aBJeHNE, KOTOPOE JONKHO BHIEPHHUBATH HepeKIafiMHAa U paMa.
Jaa ycmemuoCTH 2TOr0 9mCI0 CBOGOMHEIX BHOpaluil mepeKIafiMHEl HE O~
HO OBITH KpaTHHIM YHCJIY 060pPOTOB MOTOpa, MIH YHCIY B3pHIBOB. B mpoTuB-
HOM cIydae pacKadaeTcA H CIOMHUTCA [ajke OYeHb KpelKas OIOpa.

BapuiBanne He MoykeT GHITH BIIOJHE DaBHOMEPHHM, M BBHAY MaCCHBHOCTH:
BCell cHcTeMB M GOJBITOTO THCIA B3PHIBOB B CEKYHAY (X0 25) moayduTcs
HEKOTOpOE CpefHee JnaBiIeHHe, KOTOpoe W ompejgexutca cmiomepom, Hawm
BHITOIHO, 9TOOB CHJIa B3pHBAHMA (HJH TAra), NPUXOAAINAACA Ha EIHHHIY
Macch YyTpPadWBaeMHIX B CEKYHIY B3DHIBHEIX BeIIeCTB, OkIa HauOoJbIIeil,
[Tyrem GecuncaeHHBIX ONBITOB MBI 3TOT0 JOMKHBEL HoOHTRCA. TakmKe IeJOCTIr
T JIerHOCTH BCEro ammapara. IIEJIDCTB OOCTHraeTrcsa HpO‘IHOCTBIO MaTepHana‘
H ApYTUMH €ro KadecTBaMu, ero ¢opmoii (HIH YyCTpPOICTROM), XOpOIINM:
OXJaxgeHneM, o0MHUPHOCTHI0 BBPHBHOM 9acTH TPyOH (B3pHIBHAA MOJOCTH, 9TC
MOGJHBOCTH peIIeT0K) H  YMEHBIIEHWEM MOPOHU B3PHBHEX BEMECTB H HX
cunb. B3pHBHYI IOTOCTH HY}KHO COKpAmaTh MOHEMHOrY, IOHEMHOTY e
YBeIW4YHBATE M pPA30BYI0 HOPOUI0 HAKAYHMBAEMBEIX BeENIECTB,

PABMEPBI M KOJHYECTBA

ITonaras ToERyY Ha BeCh CHA DA/ Ha Bamachl B3PHBYATHX MaTepHAJOB H yIpa-
BUTeJA, OpaKTHIeCKUe peayabTarThl, T, €. BOBMOKHOCTH TOJNETA, NOMYIHM:
yae npH pacxopoBamnu B cekymAy 0,3 xr sapusubix semects, (Cm. Moe «/lc-
caegosanuer [19]26 ropa, crp. 77) (2l
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Pa6ora makauupauma OyneT MeHee OfHOI MeTp|mueckoii] cuabl (Tam sie,
ctp. 108) 3], Orcioma BHAHO, YTO HA MOTOP BBEIXOAHT IOpOYEro B HECKOJIBLKO
<0TeH pa3 MeHbINe, TeM Ha BSpBTBHyIO prﬁy, 0 IOoTOMY peﬂKTI‘IBHOe ILEﬁCTB'HE
JBHraTeNsA (BHOPOCKH ra3oB Hazajd) MOYTH He3aMETHO B CPaBHEHHM ¢ TPyO0oil.

Pacuers cuenaem me ma 0,3 r, a ma 1 xumol[rpamm], ¥smaem B Takom
caygae 00beM [ABYX HACOCHHEIX IUJIMHAPOR (BMeCTe), HmpeamoJaras eIHHHULY
MI0THOCTH BBpBIBaI'O]I(HXCH BemeCcTB, 4YTO He 04YeHb JOaJIeK0 OT HCTHHEIL.

Ecam morop pemaer 25 oGOpOTOB B CEKYHAY, TO Kassabiil 000pOT A0IBKEH
JZasath 40 ky6. cm. 3maumt, 06a Hacoca BMecTe mMelT 06beM Kyba ¢ peGpom
B 3,4 cm, Hacocrr, oueBnpiHo, Kpoxoruse, Ho Gnaropasymwee HauaTh ¢ MEHbL-
aero KOJHMYecTBA BBPHIBHBIX BelMecTB, mamp [umep] ¢ 0,1 xr.

O6bem aToro MaTepuada Gymer paBeH KyOy ¢ pebpom B 1,6 cm (16 mm),
flcHo, 9To BeCOM HACOCOB MBI MOKEM COBEPINEHHO NpeHeGpedb, TeM OoJiee 9TO
©OHH HEe IOJIBEP/KEeHEl CHILHOMY HaBJIEHHIO,

OmeiT moOKazkeT, MOKeT JTH He0OJNbUIaA CHJIA BrOHSITH BO B3PHBHYI0 TPYOy
©TONBKO WIH Gojlee MaTepuaia, Pacuer B Moeit kumkre cuemad Ha 100 at-
Mocdep HeIIPepHBHOTO NAaBIEHHSI, MEKIAY TeM KaK, IpH GEHCTPOM CMEMeHHH H
MaJOCTH B3PHBHOI TIONOCTH, OHO MOKET JOXONHTH N0 3—5 ThICAY aTmocdep.
Ho worma pasBuBaercs momo0HOe jJaBIeHUe, TO KIAMAHKE UM 3alHpaiOTCH,
Hacoc He JeHCTByeT W MOPUIEHB JHIIL CHEMAaeT KHIKOCTH MM IPYHHUHHBIH
maTyds (MPHMHKAIOIINi K TOPIIHIO CTePKEHB) HEMHOTO CHXHMAETCHA MOJ BIHA-
HHeM JBIWKeHHA MOTHIA (Kpmeommnima). OgHAKO TO HACTOJNBKO KpaTKHII Mo-
MEHT, YTO HACOC ero IIOYTH He 3aMedaer. B aTOT MOMEHT rassl BBIPHIBAIOTCH,
maBieHHe B TpyOe W Ha KJIANaHHE oclabmserca W Hacoc paforaer, Kak HH B
weM He OHIBAJO,

TpyaHO TEOpeTHIECKH ONMpENeIUTh HauOOJee BHITOMHBIN JAaMeTp Hadaia
B3DHBHOI TPYOH, HO OH He MO;KeT OHTH MeHBLIIe NpPHMEpPHOTO pasMepa Haco-
coB, To ects gumamerp TpyOH He Menee 2—4 c¢M, 3@aumr, nIomags oT 4 j0
16 k8. cm. HanGonbmee faBienue Ha nHo, npeamoaaras 3000 atmocdep, He
apessicnT 12—48 Torn. Ho 310 TonmbKo Ha KoporTkuil Mur (yaaps). Ham mo-
CTaTOYHO CpeJHee JaBJeHHe B OJHY TOHHY.

1 npu arom ysxe Bosmo:kuH moiers. [Ipm kommgeckoit TpyGe eme mpubas-
JIAeTcsa cocraBiadlollee NpPOAONBHOE JaBleHHe, (rarogaps HAKJIOHY TPyOHBIX
CTeHOK. JHAUHT,Cpef[Hee AaBIeHHEe HA JJHO MOKET OHTH MeHbBIIEe OfHOH TOH-
HH,

HO CHJIBHOE JaBJEHHE Ha ROPOTRI’IFI MOMEHT HJIH TOJNYKH HE BBIT'OJJHEI, TaK
KaK 3acTaBIAOT JleIaTh MacCHBHEe B3PHIBHYIO Tpy0y M KJamaHH, 9TO yBeJIH-
JHBAeT TAMKECTh pakeTh. [loaroMy cMmemeHwe He MOMKHO GEITH TIIATENIBHEIM.
Hano sawaTe ONBITH C pemeToOX He 09eHL MEIKHX, 9T0OH M30€HaTh MIHOBEH-
HOI'0 B3pHBA W YyMHACHEX y,lIﬂpOB, XO0TH BBHOY HPIICYTCTBHH BHemHEro arT-
sMoc(epHOTO HaBJEeHWA BHTOAHee OHCTpHil B3pHB u Ooabmoe paBleHUe,
Jlabsl yMeHBIINTH paspyITHTeNBbHEE A TPYOB yAaphl, MOKHO €€ CIeJIaTh
¢HaYaJa NPOCTOPHEe H Kpemde, 4eM MO pacdery,
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MoTop, HakadHBAalOIUiIl TropdYee M KUCIOPOA, OyHmeT paboTaTh mMOYTH
BIyCTYI0, & MaCCHBHOCTh TPYOH HYy:KHA OyqeT TOJIBKO AJA KOPOTKHX TOMYKOB,
Ho mnsa mawana momuo mpeHeGpeds skonomueil Beca., Ilorom mago crpemuth—
¢A YAAMHHUTH MOMEHTHl JaBIEHHA, 4TOOH OHM 3aHMMAaNH, IO Kpalimell Mepe,
UOJOBHHY BCero BpeMeHH, HJIH CTOJBHO jKe, CHOJBKO MOMEHTBI cradoro miam
HyJIeBOro mapileHus. [[71a 3TOoro mpUAeTCA HIM YYACTHTL THUCIO JBIDKEHHI
HACOCOB, W yBeauduTs ux o0sem. [lepoe BHIrofHee, Tak Kak gact Gojee
paBHOMepHOe AaBaeHue, Torma HCIoJb30BaHNe MACCHBHOCTH TPY6H 6yner 6omnb-
Ile, TaK KaK CpegHEee peaKTHWBHOe NaBIeHHE DPOIOpPIHOHAJBHO YBEIHUHT-
ca. PaGora :xe MoTopa Bo3pacTaeT He CHIBHO, TaK Kak BRauMBAaHHe NOI-
YKHO COBHAMATh ¢ HAHMEHBITHM JaBJIeHHEM B TpyOe, KoTopoe OHBaer mocie
B3phiBa. TOJNBKO ABWKeHHe MopmHell GymeT NpephiBecTee M NPYKWHHOCTH
maTyHa HJIH MOTBLISA OO0/ HA YBEJHYHTBCA.

Kpemocts TpyGh HCHONB3YeTCA TYT TeM, 4TO YCHIUTCA ee HeilCTBHE MM
moxyuuTca OoJbllee cpejHee peaKTHBHOE JAaBJIeHHe IIPH TOM ’Ke Bece TPYObI.
Ho mosHO, He ycminead peaKTHBHOe feliCTBYME, YMEHBMHUTH Maccy TPYOH,
yBeaH4YHBasA 4HCI0 B3MaxXoOB HacoCa M yMEHBIIafd B TO e BpeMda HX o6 neM,

Ho BosBpaTHMCs K epBHIM OIIBITAM 1 TePBHIM CKPOMHBIM YHCIaM, CKOPOCTh-
INBIMKEHHsA CTPYH B HACOCAX, NMPH ILUTOMAJN CedeHHA oT 2 10 8 KB, cM, Oyner
or 50 mo 125 cM B cexynny (oGbeM HacocoB or 4 go 40 wyo6. cm). Yucao
0o6opoToB MoTOpa — 20 B CEKYHAY.

[Tpu Brixome u3 TpyOH rass HE MOTYT HMETH MeHee OfHOI aTMocdepsl maB-
aena. Ecam momomurh paspesmerue B 1300, To aGcomotHas TeMme-
plarypa] BEIXOgAIMMX H3 B3pHBHOI TPyOH raszos Gymer 625 mrm 352° I («Me-
cuegoBanue» [19]126 r., crp. 33) [4], 3maunt, BRUTEeTalOINUe rassl B atMocdepe
eme GyAyT 09eHb TOpAYH, W HCIOJB30BaHEHE Temaa (oOpamenHe ero B JBIKe-
aue) Oyner mmkak me Gomee 95%, a ma camoM meme ropasgo MeHbme, n6o-
TeMilepaTypa BEIXOAAIMUX rasoB Oyjer, BepoaTHO, Muoro Bhme. Mx cropocth
me Oypmer uIpeBmmarh 3—4 KM B ceKyHay (Tam ke, crp. 42) %1, Hago mo-
O6uBaThca HaMOOJBLIEH CKOPOCTH, 4TO BO3MOMKHO TOJNBKO IIPHU ONpPEJeeHIBIX
pasmepax Tpy6rl. Illmporoe ocHoBanme TpyOs GesomacHee, HO ZaTh HAHOOIb-
IIHX CKOpOCTell Takasf Tpy0a He MOKeT.

B pepkux ciosgx BoOzAyXa MIH B IyCTOTe paspeskeHHe MOKET OBITH 0UeHD-
BLICOKOE M OymeT 3aBHCETh OT pasMepoB u ¢opMH TpyObl. Temmeparypa yxo-
JAMUX TPORYKTOB ropeHHA OyaeT OYeHb HH3Kasd, MHCHOOJb30BaHUE TeMIepa-
TypHh HauGoabmee H CKOPOCTH MaKcmMmaabHasdA. Ho HaM mnpujperca HadYaTh
MOJETH B aTMoc(epe, W MOTOMY PACCYHTHIBATH HA BEITOJBI HYCTOTO IIPOCTPAH-
CTBa MBI MOKEM TOJIBKO IOTOM, KOIJ{a OCTHTHEM ycmexa B Bo3nyXe. B mycro-
Te, Hamp [mmepl, mamGoapmee pgaBieHHe rasoB B TpyGe MoKeT OLITH OYeHD
MaJHM, W MH HHYero or artoro me morepseM (Cm. «Mcciemosanme»...). Mz
3TOro BHIHO, ITO CO BPEMEHEM, HOJHABIIACH B PAa3peKeHHble CJ0M aTMoc(epsl
¢ TOMOIBI0 MAaCCHBHOH TpyOBl, MBI MOKeM ee 0TOpocHTh 0T ceba M NPOFOI-
/KaTh HOJET IpH moMouu TpPyOm Gosee Jerkoif, ¢ mMambiM gasienunem. Ho-
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Malnoe maBieHHe (ciartmHe B aTMmocdepax) sacraBmiao OBl mmepeaexarts Tpyoy:
NP BHIXOfle M3 aTMoc(epH cjejaTh ee MHpe H JIWHHee, 6e3 H3MeHeHuA 00-
nero Beca, u60 CTEHKH IPHM STOM YTOHBmATCA., TaKoe H3MeHeHHE B IYyTH
HEBOSMOKHO, a MOTOMY Tpy0a, mpHCmocoOIeHHas K BO3AYIIHOMY JaBIEHUIO,.
ocraercsa Ge3 M3MeHeHHA W B IMycTOTe. DBlio 0Bl mMOJE3HO ee YAJUHHTB, T. €,
cenath HaCaJKy Ha KOHeI[ TpyOHl, UTO, MOKeT ObITh, H GyAyT JeNaTs B paspe-
JKEHHBIX CJOAX BO3AyXa H BHE aTMocdepsl., ITo0 BOBMOMKHEE,

ECTb enle cnocof0 BBICIIEr0 HCIOJIL30BAHHA JHepruu BBpHBaHH}II YMeHb-
IUTh B IIyCTOTE€ PacXoj B3PHIBUATHIX BemecTB B ceKyHAy. Ho aTo BoBMOMHO.
TOJBKO B OrpaHWYeHHOM pasMepe, CMOTpPA II0 HAYAJBHOUN CHJIe B3pPBIBAHUA
B atMocdepe, Ona MoxeT GHITH TaK Mana, 9T0 H yMeHbIIATh GyIeT HEYETO.
Bce e, mo Mepe yBelndeHHA PaKeTHOH CKOPOCTH, CHJY B3PHIBAHUA B HMyCTO-
Té MOMHO 0CHIabJATh IOYTH A0 HYyIA.

Haxkoea :xe GymeT TOJMINHA CTEHOR M Bec B3PHIBHOI TpyGsnI?

[aBnenne rasoB (Ha KB. CAaHTHMETD) C yAaJeHHeM OT Hadalda TPyOBI ObICT-
P0 majaeT BCJENCTBHE HX DPA3pPeKeHNA W OPOHCXOAAMEr0 OT TOTO OXJIasK[ie-
u1da. Pacnpenenenne miotHOCTeil 1 TeMmepaTtyp B TpyOe mofo6HO TAKOMY e
pacipeneeHHI0 HX B OTBECHOM c¢Toabe atMocdepsl, X0Td MOTHON TOMIECTBEH-
HOCTH 'H HeT. J[eHCTBHTENBHO, XOTS rashl mepeoe BpeMs (T. €, Ha HEKOTOPOM
NMPOTAKEeHHM OT Hadala TPyObl) M paCHIMpAIOTCA, HO TeMIepaTypa HX He ITo-
HIKaeTCs W PaBHA TeMIepaType AUCCONUANMAA NPOAYKTOB FOpeHHA. ITO OT--
TOro, 9T0 CHAYAJa TOJBKO YaCTh HJIEMEHTOB COEAMHAETCH XHMHYECKH, [Pyras
HaXOJHUTCA B COCTOAHMM DadjoKeHus, H00 MOTHOMY XHMHIECKOMY COelLH-
HEeHWI0 MemaeT BHICOKasa Ttemmeparypa (3—4 teicaum rpajglycos] Lemxbcus).
Horpa e coegmmenme BCeX IeMeHTOB 3aKOHYATCH, rasil OyAyT paclupATh-
CA H OXIaKNAThCA KaK B CcToJ0e aTMocdepsl.

Orciona BHAHO, 9TO TOJBKO HAa4alo B3PLIBHOH TPYOBI IOJBEDPHKEIO CHIb-
HOMy maBiaenmio. Msr GymeM paccuumTHIBATE Bec TPYOR H TOJNIHHY €€ CTEHOK
aume Ha 1 Merp pmammbt ¥ Ha mocroammoe maBimenue B 3000 atmocdep, xora
CpefiHee JlaBIeHHe, B 0COOEHHOCTH NMpPH TePBHX ONHTAaX, OymeT ropasgo MeHb--
e,

Ecan pmamerp TpyGH B HECKOJIBKO pas 0oJbINe TOJIIMHBEI ee CTEHOK, TO
MOMHO NPHHMMATh (IpH OGHIKHOBEHHOM XOpOIleM MaTrepHale), UTO Bec
cocyma B 1mecTh pas Goxblme, 4eM BeC C/KATOro B COCy[e BO3AyXa (MIM rasa
OIOTHOCTM W yHpyrocTH Boapyxa). Ho smecs sTOT 3aKOH He NpPHMEHHM, TaK
KaK TOJNIHHA CTEHOK COCTABJseT 3HAUHTENbHYI0 dYacTh AHMaMerpa TpyOhi.
3aro, IpHU HAIIEM pacyeTe HA JOCTATOYHYIO MONEPEYHYI0 MPOTIHOCTH, TPONOJIb-
Hasfd OPOYHOCTH OKayKeTcsa uaGhITOUHOIl (T. €. ropasgo GoJbIIe, YeM HYHHO).

ITpouseemem e pacgersr,

8 =R —r. (1)
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37eck AaHH TOJMHUHA CTEHOK TPYOB H pajfHMycH ee: HaDY:KHEIH H BHYT-
perunii. Jlamee

g=2(R—r)=. (2)

Tyt mokasambl: CONpOTHBIEHHe MaTepmaja TpyOh Ha TPOTSAKEHWH eu-
HUIB ee [auHEbl, Koddpdum[ment] compoTmBIeHHA MeTanna W ReIaeMbril
samac mpouyHocTH. [[aBIeHHe rasoB HAa TOM K€ NPOTAKEHWH OyeT:

p = 10°p,-2r, 3)
rie p, ecTh JaBleHue B Merpuueckux atmoc(epax. [IpmpaBmusasg aTo mas-
nemne ¢ compormpiaesmeM, 3 (1), (2) m (3) momyumm:

R—r 8 n
=210, 2. (%

r

[Tonommm 1yT pg = 3000; n = 6; 6 = 60 kr ma xB.MmMm = 6-10°r Ha
1 k8. cm. Temeps Haiinem 6 : r = 3. 3maunT TOMMUHA CTEHOK GymeT B 3 pasa
GoJbmie BHYTPEHHET0 pafgmyca TPYObI MIIH B IMOJATOpPA pasa GoJbme ee BHYTPeH-
mero pmamerpa. Ho ects MaTepmamdsl, BaBoe Gojee NpouHEeE, H 3amac Npod-
HOCTH, BBHJY MEHBINEr0 JABJIEHHA B Tpyle, MOKHO TAaKKe YMEHBIOIHTH BABOE.
Torma TommuHA CTEHOK COCTAaBHT TOJBKO ¥/g pammyca, mam 3/, muamerpa.
Bec TpyG6e Gymer:
G = a(R? — r?).¢-100. 6)]

9o ma npormxenun 100 ¢M; 1 ecTh TyT IIOTHOCTL MaTepuada. Ml npHHU-
Maam 2r or 2 mo 4 cM.
Uz (5) m (4) maiigem:

G = pg-1r® (10%po - 2+ 2) - 10°- 2. (6)

Mgl nprEEMaTH BHYTpPEHHUH gmaMerp TpyOsl orT 2 mo 4 M, HauW paguyc
ot 1 go 2 cm. 3magut, dopmyaa (6) gact mpm obkIHOM MaTepHaae H GOMBIIOM
samace npoYHOCTH AJs Beca Tpy6s or 37,7 mo 150,7 ®r. A masa odeHs KpemKo-
ro MaTepuajJa M MeHBIIEM 3amace nNpodnocTH — ot 9,2 mo 20,7 kr. Ho Momx-
Ho oboiituch Gea ¢opmyas (6). IeiicrBureasno, r=or 1 g0 2 cM, § = or
3 m0 6 em, R = or 4 mo 8 cm. 3mauur, Bec Tpy6s mo dopmiyael (5) Oymer
2512.(Ry — r?), mau ot 37,7 no 150,7 xr. Tak e MOKH O MOXYyIUTE BeC TPYOHI,
korma ToamuHa 3/¢ BEyTplemmero] papmyca.

Yro e puxomur? HauGoasmuii Bec TpyGol me mpepmmaer 151 xr, m ato
MpH TPaTe OAHOr0 KHJOTPAMMa B3PHIBYATHIX BeNIECTB B CeKyHAY. ITo Goxee
geM JOCTATOYHO OJaA 3aaTMOC[1)epHHX ooJaeToB HPH IOJHOM BeCeé paKeThl B
1 rouny. Bee ocTambpHOe BeCHT 0UeHB HEMHOT0. Bec MoTOpa ¢ HacocaMu H Tpy-
Samu — He Gosee 10 xr. Ha pamy, Gakm, pyam, mmiora m mpodlee] momo-
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sxuM 140 kr, u Toro Bcero Gymer okono 300 xr. Ha papriBuatsie BemjecTBa oc-
taperca 700 Kr, T. e. BEBoe OoJbime.

s mepBHIX OIBITOB W faske AJIA IOJETOB B cTpaTocepe M IMyCTOTS 3TO-
ro moer OHIThH 70BONBHO. 700 Kr BOJOPOAHEIX H KHCIOPOAHLIX COeLHWHeHHH
xpaTatT HA BaphBaHHe B TeyeHue orT 700 mo 7000 cexymp, wimm or 11,7 MunyT
ro 1 waca 57 MumyT.

N rtpy6a u Bech cHapsj, MPH OMHTAX Ha MeCTe, MOTYT OBIThH emlle Jerde:
no 100 =r.

KRucnopoasoce sHIoreHHoe COeIHHEHHE HWIH CMECh

Ha mepsoe Bpema MoykHO ymorpeGuTh kupkuil Bosgyx. Ilpmmecs asora
OCHAGHT B3PHIB M IOHHBHT MAaKCHMAaJbHyI0 TeMmeparypy. Co BpeMeHeM Ko-
JH9ecTBO a30Ta CJeLyeT noHeMHory y0amiarh. TeMImepaTypa OT 3TOro MOBHI-
CHICA HEMHOTO BBUAY ABIEHHE guccomualmu. XOMOJHAA JKHIKOCTH, BXOJA
B OTHeJeHHe B3PHIBHOI TpyOhI, BechbMa I0JIe3HA A ee oXaamuuennsa. HHugruit
BO3IYX OYeHH JIeIIeB H MOKeT OBITH eIe JAemeBJe.

IlnoTHOCTE ero GamM3Ka K eNHHHNE, TEIJOra HCHapeHHs HUYTOMKHA (6D),
Temmeparypa — 194, temmoemkocrs Heeequka. Harpeeaa m ucmapss ero,
MH HEMHOTO TepsieM dHePrHM, TeM Gojee UYTO OHA MOJYYAETCS OT Meperpersix
gacteil TpyOBl, OXJaKJeHHEe KOTOPHIX COBEPINEHHO HeH30emHO.

Briroguee ;xupmroro Bosgyxa Osia Os1 asormeiii amrmapup (N,O;), ecam
OBI HE €ro TOPOroBH3HA, XHMIYECKoe JleficTBHEe, HEYCTOHIMBOCTS H SIMOBHTOCTE.
B meM kuciopoga BTpoe Oonblle, d4eM azoTa. lIpHTOM 3TO ecTh HIOTEHHOE
coe[iMHeHNe, W HOTOMY OHO IPHM Pa3oKeHHH BHIJENIET TEI0, ero MPUIII0ChH
OBl W IONOTPeBaTh, TAK KaK IpH OOBIKHOBeHHOH TeMmeparype oH TBepa. He
HOpPeKOMEHAYIOT I 3HAMEHHTHIe HeMeIKHe QH3HKH Gosee DOTXOAAMHE DHILO-
regnsle coeguHeHHA Kucaopomal Ho moHeMHOMRY KHUIKHHA BO3AYX MOKHO
3aMeHUTh KHCJIOPOXOM (M3 BOBAYXa), KOTOPHI BO BCEX OTHOIIEHUAX IyUIIe
N,0;. Ero remmeparypa B oTkpeitoM cocyme — 182°I1. ¥umpkmit kuciopop
M3 BO3ZyXa UWOYTH YHCT,

Bogopoaroe coegumHeHne

Hugkuii Bogopoa BooOIne HeNpPHMEHHM, B 0COOEHHOCTH HA TEePBOE BpeMs.
Ilpuunna: noporosmsua, HN3KaA TeMIiepaTypa, TeIJI0Ta HCOApeHHd, TPY/-
HocTh xpaseAua. [IpaxkTtuamsee ymoTpeOMTE  YIrIEBOJAOPOAB € BO3MOMKHO
GONBMUM OTHOCHTENBHO KOJIMIECTBOM BOAOPOAA. OHEPTHA WX TOPeHHA HOYTH
TaKad jke, KaK pasjeleHHHX BOZOpoja M yraepoxa. IIpopyKTH ropenus ma-
pooGpasusl mad razoobpasuel. Toabko HpHMech yriepojia IOBHIIAET TeMIe-
paTypy TOpeHHA, BCNeJCTBHe ero OOJMbBIMeH TPYIHOCTH AHCCOIHAIWH.

Ho yraesomopomsl ¢ Ham0OJBOINM IIPOHEHTOM COJepP:KAaHHA BOJOPOHA
rasoo06pasubl, KaK, manp[mmepl, meram (CH,), manm Goxorusii ras. O6pa-
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mMaeTcA OH B JKHUAKOCTH TPYAHO H HA MEepBOe BpeMs He NMPUMEHHM, XOTA B HeM
BOZlOpOfia TONBKO B 3 pasa (mo Becy) MeHbme, ueM yraepoma. Ilomxomsmee
Oymer 6erzoxn (CgHg), xora B mem yraepoma B 12 pas Gombme, 9eM BOOOpOJA.
Enie mocrynnee mHedTh ¢ Bo3MOHO OSoapmuM copep:kanneM sopopoma. Oma
nake pemieBJe mpKoro sozpyxa. Hedrts ecth cmecs yraepomoponos. B mpe-
pensaoM yraerogopone (CnHsnys) BOmOpOm cocraBiser He MeHee WLIECTOI
momu (mo Becy) u He Gouee Tperheil. IloBTopsieM, 4TO BCe YIIEBOTODPOAHI, B
OTHOMEHNH XUMHYIECKOIl »HEPrum, MOTYT CUHTATHCA, MPHGIUBUTENBHO, 34
cMech Bofoposia ¢ yraepopoM. IlmoTHOCTH WX GOMBLIEI0 9ACTHI0O MEHBINE eHHNA-
s, Bce oHM BHIIENSAOT JETy9He TPOAYKTH H TOTOMY HPHTOJHEL JJIA PAKETH,

MaxcuManbHas CKOPOCTh NPOAYKTOB FOPEHHA, IPH 3aMeHe BOAOPOJa yrie-
BOZLOPOaMHU, HEMHOT'0 YMEHLIIAETCS: IPHMEPHO, ¢ 5 KM [B cer.] [0 4 KM [B cek.]
(cm. «MccamepoBanue», crp. 16) (6], ITo mpu RucaOpOme, comeprKameM HEMHOTO
asoTa.

Temneparypa

Jna mawama, weM ona Oymer HIUKe, TeM Jyumie, TAaK KaK Jerde HaiiTy
MaTepHalbl AJiA B3pHBHON Tpy6Hl. IIpuMeck asora K KMCIOPOXY MOITOMY IO-
Te3Ha, XOJONHOCTH JKHAKOrO BO3AyXa H OXJaKIeHHOW MM He)TH — TaK ke,
XOTH 9TO OXJAKAEHHE 3aCTaBAAET HAC TepATh smepruo, Ho yraepop 7! medrn
TeMIepaTypy TOpeHUd BO3BHIIAeT. B 3ToM OTHOIIEHHH BEITOfeH OBLI OH whc-
THIl BOLOPOX, K KOTOPOMY, MO;eT OHTBH, W mepeiinyT co BpeMeHeM. Mosxer
OBITH, HAlyT ero BHITOTMHEE DHAOTeHHEIE coeguHenusa. OdeHb GBI GBI BHITO-
meH oaHoaToMuHit Bomopoxm (H); ecnm BepuTH CBeEeHHAM, TO OH BHIeIAET
Ha 1 rpamm, npm o6pasoBammu aByxatommoro Bomopozpa (Hy), 50 000 ramo-
puii, T. e. moaru B 16 pas Gomee, weM rpamm rpemydero rasa (cMm. moe «Hec-
caenosaume» 1903 r.) 8. Orcioga BUAHO, 4TO CyMECTBYIOT HpPAaKTHYECKHE HC-
TOYHHKH DHEpPrHH, B [ecATKH pa3 (ojlee HHEPrUUYHBIe, UeM CaMHe MOIydHe U3
HM3BECTHEIX (KaK rpeMyuHil ras, OKHCIeHHe KaJBIUA H IPYTHE).

Cxoapro GH HHM BEAENANIM Tela Temja NPH TOPeHHH, HX TeMIEpPaTypa He
MOJKET -IIPEBHIIATH TeMIepaTyphl guccommamuu. [[aa BOTH ke OHA ropasmo
HUKe, 9eM [JIA yTIeKHCIOoro rasa, Bce ke IPHXOJHTCA HpEJIOYCCTh IOKA
HeTH, Gorarymo BOLOPOAOM, BBHAY ee mocTymHocTH. [IpuToM BbicOKas TeM-
mepaTypa IOpeHHS Yriepofa HeCKONBKO [OHU;KAETCA 0T HPHCYTCTBHA MMapoB
BOJBI, KOTOpHIE PAa3llaraloTcA 3TOH BHICOKOIl CcTemeHBI0 Temaa.

B o6memM, ecam 65 He GHJIO MCKYCCTBEHHOTO M €CTECTBEHHOrO OXJAaye-
HuA TpyOBl, BHCIIAs TeMmeparypa ee Moria O nocrurars 3000° Ileabcus.
Ho rass, nmocae cMem3HHA, B3PHBAHNA H JOCTH}KEHHA BHICIIEH TeMmepaTyphl,
YCTPEMIAIOTCA K BEIXOAY, Bce Gosiee H 6oJiee pacmIMpAACh H OT TOr0 OXJarKia-
Ach: OecIopAA0YHOE TEIUIOBOEe ABIKeHHe, Giaarojapda HampaBigiomeMmy jeli-
CTBHIO TPYOHI, MPEBPAMAETCA B COINIACHOE, MeXaHUYEeCKoOe, cTpyiinoe, B mycto-
Te TeMIepaT[ypa] BELIETANIMUX Ta30B JOMKHA OH JOCTHIHYTH aOCOJIOTHOTO
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HyJg, TAK Kak TaM pacliMpeHNe HEe OTPAHHYEHO BHENIHHM JaBIEHHUEM,
B armocdepe ke, mpw 10CTaTOYHO [UIMHHON KOHHYeCKoi Tpybe, Temuep [aTypal
moumsures go 300—600° L. Cpenmss temmep[aTypal B3phiBHOI Tpy6H mIoO-
5TOMY He MOMKeT GHTH OYeHb BHICOKA: BeJb TENJI0 OT HAKAJEGHHHX €e "acTeil
6eicTpo yGeraer K xomopubiM. Hpome Toro, Tpy0a HempepHBHO OXJIaKmaer-
cA CHAPY'RH W BHYTpuU. B caMoM pgelle, B IeperopoOKeHHYI ee HAYAIBHYIO
9acTh TPOHMKAIOT HENpephBHOM CTpyell [Be OYeHb XOIOAHEIE KHJKOCTH:
FKHOKHUI BO3AYX W OXJakAeHHAsa UM ke HeTh, A Hapy/KHHe CTeHKH TpPyOH
elie OXJAKIAITCA XOJOAHOH HedThio, KOTOpAsg caMa OXJAMKAeHa OKpyMHaio-
muM ee EMAKEM BosayxoMm. OTcopa BHIHO, 9TO JIUIIb IHeHTpalbHafA 9acThb
razosoro croafa BO B3PHIBHOI TpyGe MoKeT HMeThL BHICIIYI0 TEMIIEPATYDPY,
9acTH ke ero (NPOAYKTH TOpeHNA), NpHIeraninie K CTEHKAM, HMEIOT TeM-
mepaTypy yMepeHHYIO, TaK KaK OXJaKIATCA XOJOJAHOH (BepHee — He
OYeHb HAKaJIeHHOIH) TPYOOIl.

Marepuaasl B3pbiBHOIl TpYObI

He Moxer am u mpH 5THX yCIOBHAX PaciaBAThCA M 3aropeThcA Tpyba?
Wan xora GH ee wacTh, mouBepsKenHas Bhicmeil TemmepaType? ['opennmio me-
Tasgaa (T.e. COBIHHEHUI0 €r0 ¢ KUCAOPOROM WJIHM APYTHMH Bel(eCTBAMH) B Ha-
9ajle TpyOB MemlaeT HHM3Kas TeMIepaTypa KHUZKOCTeH M XOJONHBIE CTeHKH
Tpy6sl. Ileperopopka TyT mpemATCTBYeT XHMHYECKOMY INpoIeccy, a 3HAYHT
U BHJeJeHNUI0 (POKIeHHI0) TemJa. YiKe 3a MeperopojKold IPOHCXONUT CMenIe-
Hue u ropenme, Tyr TemmepaTypa mocturaer MaxkcuMyma. Ho kKucnopon Geret-
PO morjomaerca BOLOPOAOM H yrjaepoaoM, He HMed BO3BMOMHOCTH CHJIBHO
JlelicTROBATh Ha OXJAaKASHHEIH MeTalI TPYOH H COeAMHATHCA ¢ HUM XMMHYEC-
kn. IIpm maGHTKE BOAOpOJA cMech Jaske o0JajfaeT BOCCTaHABIMBAIOMEH Ci-
Ioi, T. e. packucaser merann. CpaBHUTeNBHO HUBKAA TeMIepaTypa CTeHOK
TpyOH Haske MemaeT X pacmiaapieHuio. Ho He MemmaeT NmpHMeHHTH mepeMe-
muBaHMe HEPTH,

Beszonacuocts B3pHBHOI TpyOH MOMKHO BHAETH N3 TEXHHKH CBapHBaHHA
JKeJIe3a AMETUIEHO-KUCIOPOAHEM miuaMeHeM. TemMmeparypa ero BHIIe TeMIle-
parypsl TOpeHHMA HAMHUX B3PHBHHEX BeIecTB, H00 OepeTcA dWHCTHIE KHCIO-
pon, n ametuinen (C,H,) copep:xur mmoro yraepopa. Ilpn msGeitke BOopopona
(. e. ero coefmHeHUA — aMETHIEHA) JKEJNE30 HE TOABKO HE FOPHT, HO HaKe
OKHCP €ro BOCCTAaHOBJIAETCH. Omo u He IIJIaBHTCA, €eCJIH ero OXJdaxKaaTh
X0Ta OBl BOJOH ¢ BajHei CTOPOHEL, TAK KaK He MOKeT JOCTUTHYTh TeMIlepaTyphl
niuaeneEua. DBonemmue Macchl MeTANIIOB 3aTPYAHHTENBHO CIIABIATE, HO0
HX Tpeae HYRKHO CHJIBHO HATrpeTh.

Bce e MB TOMKHEL CTPEMUTHCA K TOMY, 4TOGH MaTepHaX TpyGHl OB He
TOIBKO KPEmOK U TYToNJABOK, HO H 00Ja7ad XOpoIIelo TemIONpOBOSHOCTRIO,
TaKKe MAaJbIM XHMHYeCKHM CPOJACTBOM C KHCJIOPOAOM M APYrHMH 2JIeMeHTa-
MM, BXONANU[MMH B COCTAB B3PHIBYATHIX BEIECTB.
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- Ms=uoro Tenr HMeIOT BHCOKYI0 TeMmepaTypy DuaBiesus. Hampmmep, Boab-
ippam naasmres mpu 3200° I, Ho meTamas TakHe penki, KoporH u obpaborka
UX B OOJLIINX Maccax IOKAa HEBO3MOMKHA B CIIy HMEHHO WX TYromlaBKOCTH.
Tloka or momoGHEIX MaTepHATIOB NPHXOAHTCA OTKazathcsa, Hawarh mpmmer-
¢ ¢ IDPOCTOrO KeJesa. TeMmeparypa ero ImIaBieHHda B aucroM BHae 1700° IT,
«cranu — Meresme (oroxo 1200—1300). A mam ee Kak pas W TPHOETCA YIO-
Tpeburhk BBHAY ee Kpemoctu. UToGH ee yBeAWYHTH, MOMKHO CHJABIATH €€ C
'BOIb(paMoM, XPOMOM, HHKeJIeM, MapraHmeM, KobaabToM H T. . TyT wy:m-
HH YHKazaHHsg COHequalHCTOB, HaKHX He MajJgo CpegH HeMI2B.

ITonesHo GELTO OB MOKDHEITH CTANBHYI TPYOY CI0eM XOpPOIIO IPOBOMAIIE-
ro TEeImJ0 METaJJa, Bpoje KpacHoi Meim, amioMHHHA # npodlee] (mas myu-
mero oxiaaxpeHus Tpy6r). Ho aTn BemecrtBa 0oGHKHOBEHHO HJIHM JETKONIAB-
xm uau menpovusl. [loaToMy Takoit mpueM He KOHOMEH B OTHOLIIEHHH Beca.
PasBe Meramnyprm yramKyT HaM HOAXOomAmuil piaa toro marepmai. J[o Tex
e mop mpumerca obodTHCs 63 BTHX TOKPHINEK H JO0BOJBCTBOBATHCA JIyY-
IIHM COPTOM CTAJIH W ee TeIIONPOBOZHOCTLIO, KOTOpAas, HO-BHAMMOMY, HO-
CTaTOYHA [JIst MEePBHIX OIBITOB.

Ecau 6m pgame B3puBHAA Tpy0a B MecTe ee BHICHICH TeMmepaTypsl HeM-
HOr'0 U IpHTopesaa, To U To 6kia GH OGema He 09eHbL 3HAUHTeNbHaA. Bejb Tol-
OHHa ee CTeHOK TyT KaK pas HamboJabIman.

Cnenaem eme o6ozpeHHe paGoOTH Bceil MAaIIMHEL, 9TOOH Jydme CYAHUTh
'0 HeOOXOMMMEIX KA4eCTBAX pAasHBIX MaTepualoB, BXOAAIIMX B ee COCTAaB.

ITycxkaeM GeH3HHOBHIE MOTOP BXOJOCTYXO. 3aMeTHM, 4TO [JA yMeHBIIe-
HHUA MAaCCHBHOCTH €ro MaXoOBHHKa II0JIE3HO COeJaTh ABHATATeJIb MHOTOIHIHH-

ApoBbiM, Hamp|mMep] ABYXOHIMHIDPOBHEIM JBOMHOrO NeHCTBHA.

CuoemnseM MOTOp € JBOHHBIM HAcOCOM, KOTODHIH HaYHeT BHIKAYHBAThH
u3 GaKOB CTPANIHO XOJOJHBIE JKUAKOCTH H BrOHATH HX B IePEropoKeHHOe Ha-
qaiao tpy6r, Haumyrcs BapeiBer. (CoGCTBEHHO, PAX XOJOCTBIX BBICTDPEJOB.)
Yacrs TpyOH 3a meperopomKoil HAaKalIHTCA, W TEHMJIO OymeT paclipocrpa-
HATHCA To TpyGe B ofe CTOPOHHI, BHAYMT H HA meperopokenHyio gactb. Ilo-
2TOMYy JKHAKOCTH, eIle He JOXOAA /0 IeperopoxoK, 6yAyT HarpeBaThed, 006-
pamarscs B Ta3H H TapH.

Yepes pemeTkn y:xe OyayT  BEIDHBATBCA Trasoo0pasHhle BemecTBa Golee
‘mu MeHee miaorubie, CMemmenme 3TUM o6JerduTcA, TaK 4T0, MOMKET OHTH, HE
nonajgobarca u pemerku. Ho Hauamo B3peIBHOM TpyOH, KIamaHh ¥ HACOCH
OyayT B IpOXJaje N IIOTOMY IIOCTPagaTh HUKaK He MoryT. Ha HEX moiigyT oOBIK-
HOBEHHbIE MAaTEePHAJEI.

Hamperit BaMax Hacoca gaer BapniB, CrymeHHas B3pLIBHAA BOJHA, [aB
Moryumii TOM40K TpyOe W coeqHHEHHOI ¢ Heil paMe, pacHpOCTPAHHTCA BIOIb
TpyOH B BHJE pacUpAIOMeica M OXJa)RAalomeica oT 3TOro ra3oBoil MaccH.
Jo xomma TpyOnt, mpm aTMocepHOM HABIEHHH, AOXOAHT HEe OYEHL IOpAIHil
ras ¢ Temmeparypoit B 300—600° II. Bo BcsAakoM caydae ee JerKo BHHECYT
MeTalnnmuecKme pyiau. B IycroTe e TeMIlepaTypa OKamkeTCsa COBCeM HHBKOIA,
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B 3aBHCHMOCTH OT PACIIUpeHHA TPYOH H AIHHE ee. JacThle B3PHIBHL (X0 25
B CEKyHAY) CIHBAOTCA B OLUH M HAIOT TATY (pAMA OTHA4) HIW ABH{EHHE am:
mapary.

Vemex onmmToB Ha MecTe (B CTaHKE) B ClIe[yIOMEM:

1. AnmapaT no/UREH OCTaBaThCA IIEIBIM, 2 B3PHBHAA Tpyba He JO/IKHA
MOXOIMTh [0 TOJHOTO pa3pymeHHA IIOCle M3PACXOMOBAHHA BCEX BBPHIB-
YaTHX BEINECTB, '

2, MaccuBHOCTh ammapata OpH 3TOM MOJIKHA OBITH HaWMeHBIIEH.

3. PeakTnBHOE JaBIeHHE JOMMKHO OHTH HAaWOOJBINIUM, COTJIACHO OHCTpO-
Te PACXOJIOBAHHSA MPOAYKTOB B3PEHBA H HMX KadecTBY.

4, NIna sroro cropande AOMKHO OHTH KaK MOMKHO COBepIIeHHEe.

5, Tarke rteMmepaTypa OCTABIAKWMHX Tpy0y rasoB — HaHMeHBILEH.

6. IlpmGop mOMEEH MOBOPAYHBATHCA IO KEJAHHI0 ONBITHONO YHpaBH-
TEld W COXPAaHATH jKelaeMoe HAIpPaBlleHHE.

7. PaGora HacocoB He foJuKHA OBITH BeIHKA,

ITocie ombITOB Ha OJHOM MeCTe M AOCTIMKEHHA YyCIeXa MOMKHO CHApAL
OoCTaBHTE Ha ‘IBTH]JB KoJleca I KATHTBCHA peaHTHBHﬁIM )IBI‘:JICTBHEM Ha aaponr
pome. CHauana OH MOKeT GBITH OOBIKHOBEHHEIX pasMepoB, HO IO Mepe yBe-
IHYeHHS CKOPOCTH pasMepH ero AOJUKHHBI BO3pacTaTb. BoBMOMKHO, 94TO IpH-
eTca BOCIOJL30BATHCA B THXYIH IOTOAY 03€pOM H INIMCCEPOM, CHABR KoJjeca.

IIpu 4-x Kosecax NWPHAETCA YHPABJIATH OTHHM OTBECHBIM pYJeM ITOBO-
poTa, IpH ABYX KoJjecax BOIb — DYJAMH IOBOpoTa B 0OKOBOM ycTroiuum-
BOCTH, HAKOHEN[, IPH O{HOM KoJlece — BCEMH pYJIAMH.

3areM ¢ a3pojpoMa WIH 03epa MOKHO HAYaTh B3IETH, He BEIXOJA 3a IIpe-
mexbl Tpomocdepkl. [nA oblerdeHHs 3TOTo ClIefyeT K ammapary IPHCIIOCO-
6uUTh aspolIaEHble KPBLIbA, a PYJIH yBEeIHIHTh HACTOIBKO, ITOOH OHH MOIIH
CIYHUTE NJIA ]]JIaHI’I]JOBaHHH n ]IpE[ OTCYTCTBHH B3pbhIBaHNA.

Hansueimee yrxe onucano Muoo B «Mccaenosanmm 1926 roxa [?1. Bopouew,
OIBITHEE pafOTH MOTYT MOBECTH HAC W IO WHOMY nyTH. OHE BepHee HAIPaBAT
HamYy [eATeNBHOCTD.

Besonacuocre paGor

Bce omerTH HAag0 TPOMBBOAHUTE YMEWTH H ¢ KpaliHell OCTOPOMKHOCTBHIO,
3amac 2JIeMEHTOB B3pPHBA CHAYaJa JIOJKEH OBITH OUeHb HeOOJBINOH: MpHMep-
HO IS JecATKa B3MaxoB, T. €. JAJs JECATH XOJOCTHX BhIcTpendoB. Hacoch
MOKHO B3ATH HAHMeHBIIMX pPasMepoOB WJIH X0 X NOpIIHeH COKpaTHTh W IPH-
BogMTh HX B JaeiicrBme pykamm miam Horamm. llocie Kampjoro omeiTa, T. €.
HEeMHOTHMX B3PHIBOB, OCMaTpHBaTh COCTOAHNE BB]J_BIBHOFI TPYGBI, HJIaoaHOEB, pa-
MBI H BCETO ammapaTta. T0JbKO MOHEMHOIY Y4aliaTh IHCJI0 B3PHIBOB H HX CHIY.

Jlna Haganma MOKHO BOCIOJL30BATHCA KOPOTKOH NUIMHIPWYECKOH B3pPhIB-
Hoil Tpy0Ooli ¢ MOCTOAHHON TONIIUHON CTEHOK, IOTOM TaKoi ke, HO JJIMHHEE
H ¢ yMeHBIIEHHEM CTEHOK K BHIXOJHOMY OTBepCTHIO, jaliee — KOHHYECKOil
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ic GBICTPHIM yMeHbLIIeHHeM CTeHOK K Kouny. IIpm mamMmenemeMm Bece TpyOwI
(mo pacuery) mano orpasmgaTh ee Ha cayuail paspsisa gpyroff TpyGoi.

OxuaxmeHne, Ha IepBOe BpPeMA, MOKFO JeJaTh BOJAOM (Kak OXJammanTcsa
IyIIKH), 3amackl B3PhIBUATHIX MAaTePHAJNOB AEpHKATh APYT OT JpyTra B OTAale-
HHH, XOTA TOJBKO OBICTPOE CMeIEHNHEe ITHX 3amacoB MOMKeT JaTh OMAaCHBIH
B3peB B moMemenun. OHHA 3Ke y Har JeKaT B PasHLIX COCYJaX H CaMH IO Ce-
Oe copepmeHHO Ge3BpeqHE (TOJBKO COCYH C JKUJKAM BO3TYXOM JOJKEH HMETHh
CBEPXY OTBEepCTHE AJIA CBOOOxHOro mcmapeHHd. UTOOGH ero MeHbOIE YXONUIO,
CIeyeT OrPaRgaTh COCY[AH OT IPOHUKHOBEHHA BHEIIHEro Temra. B mycrore aTo
JerKo, B BO3[yXe jKe HYKHBI COCY/BI HA MaHe] I0apOoBCKHUX. BrpoueM, B3phBa-
HiIe TaK HEJ0JT0 B KOCMHYECKONl paKeTe, 9TO BHE OMBITOB 9TH NPEZOCTOPOK-
HOCTH W3JIMIIHY, TaK KaK MOTePH U IpH 0GB KHOBEHHBIX GaKaX HeBHATUTEILHHI),

Y9amas 9HCIO B3PHBOB I [ yBeJHIHBAsA] IMOPIUI0 KAKIOTO 3apANa, B KOH-
Ile KOHI[0B, IpuOeraeM K MOTOPY M K THHY CHapsAaa, 0ojee Hau MeHee 0Jm3-
KOMY K HAIleMy 9epTexy.

B cymmoct:, MBI HMeeM [[eJ0 C YACTHIM DSAJOM HE 0YeHb CHJIBHBIX XO0JIO-
creix BEicTpenoB. IloaToMy, ecnm B3phiBHas Tpyba [QOCTATOYHO KpemKa HIU
mpejoXpaHeHa, TO ME HHYeM He PHCKYeM, IpOH3BOAA CBOM aKcmepuMents. Ho
ONBITH OJKHBEI pyKoBoAHTh Hamu. FIngero aGconiOTHO BEPHOTO MBI HE [0JLK-
Hbl CYATaTh B. HANIMX TEOPETHYECKHX YKAZAHUAX.




TPY (bl 0 KOCMIYECKO PAKETE
(1903—1929 rr.)

Ilemnocts Momx pafor cocToHmT, TTaBHHIM 00pasoM, B BHYHCICHHAX H
BRITEKAIOIMHAX OTCHA BREBOIOAX. B TexHHYECKOM Ke OTHOMEHHH MHOI0 IOYTH
HMYEro He chenamno, TyT Heo6XOoQHWM JIWHHHIA PAN OIEITOB, COODYHEHHH o
BLIYYKY. JTOT NPAKTHIECKMHA IyTh H JACT HAM TeXHWYeCKoe pelleHHe BONPOCA.

JnunnHeil nyTe SKemepHMeHTaNbHOrO Tpyaa HemsbGesxen. Ilora ke MoryT
OLITh JaHB TOJBKO Majlo3HAYAINMe CXEMEl (CM., UepTeH W WX ONUCAHINE)
H NpHBOAHEMEE TYyT yKasauHd, OCHOBAHHEE Ha MHOTOUHCIEHHHX (opMyaax
H BBIYHCJIEHHUAX.

Camoe HazBamme (pakera) y’Ke YKasblBaeT OCHOBY MBIGKeHIA 3TOT0 KOC-
MugecKoro Kopabas. Cmia HempepHBHOTO B3DHIBAHUA DAKETH TOpPasfo Cciaa-
Gee opymmitEEx BhicTpenoB. OHO TPOHM3BOAWT C3aiu HaBileHue Ha npubop N
naeT eMy yckopenme. Ilociepmee porkpaeT DpHOABOYHYH KayKymyloca THA-
#ects. Hak ycropenme, Tak M npmnbaBoYHAA TAKECTH MOKeT OBITH HEBEJHKA.
Benuunna ee 6GamaKa K 3eMHOI.

Tar kax moserT moYTH rOPH3OHTAJNEH, TO NPHOABOYHAA THKECTH, PABHAA
3eMHOIl, yBeIHmYmBaeT HATypaJbHYyl0 He Oojee 9eM pasa B moJTopa (IpH omOp-
HOM IBH:KEHHH B BOBI(YXE). Boapmoe YCHKOpeHHe paKeThl BHITOJHO B OTHOINE-
HHH 9KOHOMHM B3PHIBYATHX BemecTB. Ho ¢ gpyroil cTopoHH HEBHTOLHO, TAK
KaK yBeJHUNBAET MAaBJEHHE HA MPHOOD M 9eIoBeKAa. Y CHIEHHASA THMK2CTH Tpe-
OyeT Gonblmeil KpemocTH cHapsAma Hau GoJabImIed ero MacChl M ONACHA A KO-
Boro cymecrBa. Ilocienmee TpeGyer ero IpemoOXPAHEHHsI, YTO TAKKE YBEJIH-
guBaeT oOmmit Bec cHapama. Hpome Toro, Goapmoe yCKOpeHHE yBeIHIHBAET
paboTy paKeTH Ha JBHKeHHMEe B BO3JyXe H HATPeBaHHe paKeTH OT TPEHHA.

IIpenoxpanenne uenoBeKa NPOM3BOTUTCA NOTPYMKEHHEM €ro B JKHIKOCTH
(ecam cexyHpHOe ycKopenue cHapsjga Goaxee 20 M), IA0THOCTH KOTOPOil paBHA
cpemHeil MIOTHOCTH cymecTBa. HOJWYECTBO JKMUIKOCTH HE HIpaeT POIH H
MokeT OHITH OUeHb Mallo, €CIH UpeJoXpaHUTEIbHHIE cocyn mMmeeT (opMy dTe-
aosexa. Ho cammiit cocya mommeH GBITH HOCTATOYHO KpPELOK.
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B mugkocTm weloBerk TepAeT Bec, KaK O mocCHenHHE CHIeH HU OBLI.
IloaToMy B upgKoil cpeme CYyIIECTBO MOMKET BHIIEDPIKATE OIPOMHOE YCKOpe-
HUE, T. €. GONBIMYI OTHOCHTEIBHYK THKECTh., TOJMBKO HEPABHOMEPHOCTH
IJIOTHOCTH pPAasHEX "acreil ero Tema (KoCTH, KPOBb) OTpaHmIHBaeT Gesomac-
Hyl0 BeJHYHHY YCKOpDEHHA pAKeTH H BO30ymAaeMylo HM TsKecTs (U,

OnHEM CI030M, €CTh YCKOpeHHe Ham0oJee BHITOAHOE, H OHO JOJIKHO OLITH
6amsKo K 3eMHOMY, T. €. K 10 M B cex®, [Ipm TakoM MamZoM yCKOpeHHH Ha-
KIOHHHBII TyTh DaKeTH MOJKeH GHITH OMAM30K K TOPH3OHTAAbHOMY. BhIrogst
MaJOHAKJOHHOI0 JIBHKEHHA GI‘pOM’HH B CpaBHeHHH C ero HeBBITOJAMH, HO-
clegHHe BaBHCAT OT YBEJIWIeHHA NYTH B aTMocdepe U YBEIHICHHS OTTOTO
pacxopna sHeprun, Ho Tak KaK cOmpoTHBIeHHe aTMoC(epsl BOOOME HEBEJIHKO
0 OTHONIEHWIO K IaBJEHHUIO HA paKeTy M obmeil cymMe moTpeGHOI smeprum (2],
TO ME M BHOHpaeM MAaJOHAKJIOHHBIM HyTh, KaK Haumboiee BHromuEiil., Ero
OpeHMyINecTBa B CHeAYIOIEM: MOKHO YHOTpPeOHTE Malloe YCKODeHHe, HIH
MaJIyI0 CHJIY B3PHBAHHA; MOMKHO H30aBHTHCA OT NPEIOXPAHHTCIBLHOIO A
yeJIOBEKa COCyMma; pacxoj paboTH Ha CONPOTHBIEHHE BO3yXa YMEHBINAETCA
0T MaJoif Ha4aJbHOI CKODPOCTH; paKeTa MOMKeT GHTH Jerde or Majoir mpuba-
BOYHOH THMKECTH,

CymecTByer HaRJI0H Hambolee »KOHOMHYeCKui, Beamauna ero — He
Gomee 10—20°,

Bamxuyo poiap HrpaeT CKOpPOCTH BEJIETAIOIINX M3 B3PEHBHOH TpyQGH Trasos.
Yem ona Goabmie, TeM M OKOHYATEIBbHAA CKOPOCTH paKeTH sHauHTeabHee, ['assl
noiygawoTcsa, manp[uMep], or ropermsa B TpyGe CMeCH ;KHIKOrO KWCIOPOAA
¢ meprho. OHEH CBOGOTHO pACIIHPAITCA, OTIETO OXJIAKTAIOTCA, M TACTh
TEIJIOTH NpeBpamaeTca B MEXaHHYeCKYH CKopecTh. Ho BHemHee IaBileHHE
aTMoc(epbl MemaeT 0esrpaHHYHOMY DPACIHIMPEHHIO Tas0B M TaAKOMY kK€ HX OX-
aasxmennio. Ecau 6B gen0 mpoMCXOXHIO B OycroTe, 3a aTMocdepoit, To pac-
M APAIIIMECA T3kl JOCTHIIHA GBI TEMIEPATYPH abCOoJIOTHOrO HYJIA M BCA Tel-
J0Basg dHEPrUA OpeBpaTHIachk Gsl B IBIKeHHe, Torga OB CKOPOCTH BHIIETAlo-
m{EX 3 TPYOH rasoB AOCTHINIA HauOOJbIIed BO3SMOMKHOH BealHIHHHE, Pacuers
IOKA3BIBAIOT, 9TO OHA AocTuriaa 0k 4—5 KM B cexynjgy. CKOpPOCTH apTHIie-
pHiICKNX CHapAMOB, a cTaJO OBITH M T'a30B, IpPHU BEJIETe MX U3 Iyila, He Golee
1—2 gm [B cer.] (Omoirel I'ogmapma maam or 2,3 mo 2,4 KM B CeKyHAyY). Ira
MaJgasa CROpOCTB 3aBHCHT OT ‘IGTBI]JGX I[]JI'I‘I]EIH.' opy;me HegoCTaTOYHO IJWHHO,
atMocjepa TMpenATCTBYeT Oe3rpaHUYHOMY pACIIMpPeHHI0 I'azoB, ymnorpebnd-
eMBle B3pBIBUaTBle BeMeCTBA BHIJIENAKT MAaJ0 BDHEPIHH, H, HAKOHEL, YacThb
ee IOITOMIAeTCHA IBVKEHHEM THKENOro ampa.

Honeuno, e3pbiBaHMe B paKeTe HEBHITOZHO HPOM3BOAUTH 0e3 TpyOH,
TaK KaK TOr/{a DeaKTHRHOe [aBleHHe ra3oB Ha pakKeTy OyaeT HaIpaBleHO B
pasHBIe CTOPOHBI U JBIGKCHHUA ee He mojyyurca uiam 6yner ouens cnabo. Tpyba
HanpaplsgeT DOTOK I'a30B B OJHY CTOPOHY W TOJNBKO IIpH BHXO[e H3 Kepia
Tassl pacIIMpsIIOTCA BO BCe CTOPOHEI I mMoTOMY GecmoJiesHo giis paker. flcHo,
uTo TpyGa AOKHA HMeTh OTPOMHYI0 [JIHHY.

Opuako quunanad quianHIpUIeckaa Tpyba Mosmer OHTH 3aMeHEHa OYeHB
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ROPOTKOH KOHHMYECKoOIl, ¢ yriaoM pacrsopa He Gomee 30°. JTo corpamaeT miu-
Hy TpyOH BO MHOMeCTBO pa3 IPH OTJIHYHOM HCIOJL30BAaHHH TeIJa.

BeirosHO ymoTpeOieHne MHOTHX B3pPHBHBEIX Tpy0: BO-IIePBEX, OXJasKie-
HEe Jy9ine, BO-BTOPHX, TOHKHe TPYOH CPABHHUTEJIBHO lerue H Kpemue, T. €.
BeC HECKONBKHX TpyO OymeT MMeTh MEHBOTYH Maccy, 4eM 3aMeHAIMAs HX
ofHa ToxcTag Tpyo6a.

Bonrmyio d9acTe BpeMeHH B3pHBAHHA paKeTa MYHTCA B paspKeHHOM
BO3LyXe WM NMycToTe. BaphBaoOl@eca MaTepHaldbl CMENIMBAIOTCA B Tpyle u
MoryT ObITH BHIOpaHH ¢ HauboJpmell TemlIoTolo ropenusa. HakKomen, pakera
He Hy:K[gaeTcsd, KaKk IyImKa, B fAApe: OHa BHOpachBaeT TOJABKO rasel. Bot
nogeMy paxera BHOpACHBAET HX B IYCTOTE CO CKOPOCTHI0O 4—5 KM B CEKYHAY.
CpaBHHTeJIBHO MaJL NyTH B aTMoc(epe He faeT AdA raszoB TAKHX CKOPOCTeil,
Ho, Bo-mepsHX, nBUKEHHE DPAKETH MOMKET HAYaThCs C BEICOKHX TIOp, BO-
BTOPHX, eif BHelmrHell CHIOMH, A0 B3PHIBAHHA, JAIOT Ha TeX jKe ropax 3HaYH-
TeJLHYI0 MOCTYNATEIbHYI CKOPOCTH, 9TO COKPATHT eée NyTh HAj TODAMH B
IIOTHOM eIme CJoe aTMocgeps.

IoraeM, 9T0 pakeTa MoeT NpHoGpecTH Ja100y10 cKopocTk. BooGpasmm,
g TOpOCTOTHL BEHBONOB, YTO TAMECTH OTCYTCTBYeT HJIH 4YTO HAaIpaBJCHHE
B3pHBAHMA HOpPManbHO K Hefl. OszHaumM Maccy paKeTh, (e3 B3PHIBUATHIX
BelecTs, gepes enupuny. [Iycrs w B3peiBmas macca Oymer Takas ke, Pas-
HEle MAacCH, OTTAJIKHBAsCh XPYT OT APyra, npuobperaioT, HpUGANZUTEIBHO,
paBHBIE CKOPOCTH. JHAYHT, 3TO [ACT paKeTe CEKYHAHYH CKOPOCTh, OJH3-
KyIo K O KM. Eclonm pakera BospMeT ¢ co00il TpH UacTH B3PHIBUATHIX BelleCTB,
TO CKOpOCTH y:ke ypsoutca. IeficTBHTeqbHO, BHIGpACEHBAd CHAYANIA 2 JACTU
B3PHIBYATHIX MATEpPHAJIOB, MBI OCTAJILHEIM IBYM JaeM CKOPOCTH B O KM [B
cek.]. BribpacriBag 3aTeM HMEIOILYIOCH Yy HAC elle ONHY dacTh, MOJTYUHM
npubaBKY CKOPOCTH 5 KM B CeK., a BCero parera moay=at y:xe 10 xu cropoctu
B ceryHay. Ecam GymeM mociemoBaTensHO OpaTh Takme samace: 2—1 = 1;
4—1=3; 8—1=T7; 16—1=15; 32—1=31, 10 moayumM cJaemymoI(He CKOPO-
cru pakersr: 9; 10; 15; 20; 25 [km/cer] u T. 1., 0YeBHAHO BeJIHUYNHA CKOPOCTH
HeorpanuaeHa, Bropoil ¢KopocTH mOYTH ZOCTATOYHO AJNA YAATEHHA OT 3eMIH
¥ mepexofia Ha ee TOMOBYIO opOUTY, TpeThell MOYTH MOBOJBHO IJA HpuOINxKe-
HuA K M000# miamere u jaske OGmympamua cpenu comnun, Mamewsnoro Ilyrn
(pasyMeerca, ecInm pakeTa OymeT OyileHa IO HANPABJIEHHIO T'OLOBOTO JBUKe-
HUA 3eMiin).

Crnpamusaercsa, Mo;kHO Ju OpaTh TaKme 3amachl B3phlBa, KOTOpBIe IIpe-
BBRIIIAIOT MacCy BCero COOPYyMHEHHA ¢ YeJIOBeKOM H BCeM HeOﬁxO,aHMLIM, B
Tpu, cemb U OGolee pas?

Cnoco0 o0BYHOIO paKeTHOTo B3pPLIBAHHSA He rojurcsa. B caMoMm peie,
TYT peaKTHBHOe [eficCTBWe B3pHIBA, T. €. AaBJeHHe, ITePeJaeTcs BCeMY pesep-
Byapy, BarjJiouaomeMy Bce samachl BapsiBamua. Ot aroro cam cocyn Gymer
HMEeTh MacCy. B HEeCKOJIBKO pa3 GOIbmMY0 MacChl B3PHIBHHX BeMECTB, HHAYe
pesepByap OKasKeTCsd He0CTaTOYHO KPEeNKHM H B3opBercda. LTakum obGpasoM,
B OOBIKHOBEHHOH paKeTe B3pEHIBHAA Macca Bcerfa OymeT COCTaBIATH He Goliee
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10—20% maccs paxeTs, Torga KaK OH4 NOJUKHA OBITH BO MHOTO pas Goisime
MacCH pPaKeTHL.

OTHOCHTENbHOE KOIHYECTBO B3PHBHHX BEIIECTB MOJKET GBHITH TPOMAfHEBIM,
eciiy BemecTBa OyIyT HATHETATHCA B KaMepy B3DHIBAHHA 1O Mepe HAaJ06-
HoCTH, T. €. moHeMuory, mamplumep] mo 100—200—1000 r B cerymmy.
Camn mo cebe pJIeMeHTHl B3PHIBA, MB0JHPOBAHHEIE APYr OT Apyra, B3OPBATH-
ca He Moryr. Hedrrs Ha crenkn He masur. HRmpkuil se Kucaopon, 6yaydan or-
KPHT B CBOOOJHO HCIADAsSCH, TAaKiKe HE NaeT HHKAKOTO JAaBIEHHA, OJHATUT
BaRIOUaloMue HX pesepByaph OyAyT HEMHOIO TsrKelee OEHSHHOBHX HIH
KEepOCHHOBEIX GaKOB.

HpH 9THX YCIOBHAX H IpH HE3HAYHTEABHOM YCHODEHHH paKeThl Macca aje-
MEHTOB B3DHBA MOKeT OHITh B [eCATKH pa3 (oJbIIe CHapAKeHHOIl paxeTs (3],

Macca BapeIBHOI TpyOH H KaMepH, B ee Hauaje, TAK/KE HEBEIHKA BBHIY He-
3HAYUTENBHOT0 CEKYHIHOT0 KOJIMIECTBA B3PHBAIOIINXCA BOMIECTR, ¥ 3K0e HaJa-
710 TpyOH HOCTATOYHO OXJIasKIaeTcd He(QTh0, a TOCIHefHAA —KHCIOPOJOM,

Kpome Toro, BHIrojHee npepHBHCTOe (MEPHOAMYECKOE) HATHETAHHE pJIe-
MEHTOB B3pbIBa, T. €. HaKageHHEII MaTepHaJ CHadvaJJxa B3pBIBaeTCA M OCBO-
Oo:maer Tpy0y, a mOTOM YyiKe ApYroil TONYOK Hacoca HANOIHAET TPYOY
B3DHIBAIOIIUMICT BeECTBAMH H T. J.

B raxom ciryuae He moTpebyeTcA oueHb GONbOION paboTH [JIA HATHETAHHA
3JIeMeHTOB B3phBa. Ho monmoe 9HMCa0 3apANOB B CERYHAY OrpPOMHO [JA
kamgoil Tpy6sr: mpamepro — 20 mam 50. Tomuku Ha cHapsx ypaBHHBaWOTCA
Ounaromapa MHOKecTBY Tpy0. BoT ele BEHrofa HX MHOFOKDATHOCTH, KpPOMe
YKa3aHHHIX,

Pakera BxomuT B pasperkeHHEIE CIOH BO3[YyXa, 3aTeM momajaer B 0e3BO3-
nymuoe npocrparcTeo. [Ipm makmome ee myTm K ropmsonty Ha 12°H ceKymp-
oM yckopenm:m B 10 M momywmMm, mpmGIHBHTENILHO, TaKHe CKODOCTH, pac-
CTOAHMA H BHICOTH B 3aBHCHMOCTH OT WHCJa mpomenmux ceryun. Hauanbnas
CKOPOCTH paBHA HYJIO, TAKECTH YBEAWYHBAETCA B MOITOpa pasa. Bosayx
HUTPAaeT pOoJb OMOPH.

Bpemera B COTHAX CeKyHJ:

1 | 2| 3 | 4|5 | 6] 7187 9 | 10 |
CeKyHIOHEE CKODOCTH DPaKeTH B KM:

1 | 2] 3 | 4|5 | 6] 7|81 9 | 10 | 1

IIpoiifleEHEEle PAaCCTOAHAA B KM:

10 | 40 | 90 | 160 | 250 | 360 | 490 | 640 | 810 | 1000 | 1210
IlogaaTne Hax rOPM30HTOM B KM:

2 | 8 | 48 | 32 | 50 | 72 | 98 [ 128 | 162 | 200 | 242

IlpmGaBka BECOTH OT KPHBU3HH 3eMIIH:
0,046 (0,25 1,3 | 4 | 10 | 24 | 38 | 65 | 104 | 460 | 232
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Orcioga BumHO, 9T0 yike gepes 200 ceKyHNT pareTa mOOauaer B Cloil Bos-
Iyxa, B TpH pasa MeHee ILTOTHBIH, 9eM BHHBY (MeKIAy TeM KaK HCTpavYeHHAS
DHEPrHs B3PHIBAHHA COCTaBiAeT. npuMepHo, 20 mpomeHToB moauoit). Uepes
300 cerk. pakera mouTHm H30aBIAETCA OT CONPOTHBIEHHA aTMocdheps, W60
TYT BO3AyX paspesaerca pas B 14; cmycra 1100 ceryunm (memee 19 mmmyT)
0T Hauajla M[ONeTa paKeTa BHXOGUr HX aTMmochepbl u mpmobperaer yixe
CKOPOCTH, JIOCTATOYHYIO, YTOOBI CTATHL HA OPOHUTY 3eMJHM H CHEJIATHCH CAMO-
cTOATENbHON mnuameroii, cmytHuKoM Coxmna. BsapelBaHHEe 0 HCTEYSHHH
19 mmEyT MoMeT OHITH DpekpameHo. Pakera GyjeT MYaThcs IO HHEPIUH B
OycToTe, TePSAA CKOPOCTH TOABKO OT NPUTAMEHHS 3eMIH WIH FPYyrux Hedec-
HHIX TeJ. HO OHO OCTAHOBHTE €€ YyMHe He MOKeT.

Bce atm ympomeHHbIE BBEIBOAEI IPEAIONAral0T 04Y€Hb YAIHHEHHYIO NJIaB-
2y10 GopMy paKeTH H JOCTATOYHYIO OIOPY B BO3LyXe, 6larogapsa ee CKOPOCTH
Il COEMHEHHI0 HECKOIBKHX pakeT MX GOKAMH WM IJIOCKAM KPHIBAM (CM.
moe [counmenme]: «HosEit aspommany),

ITocnme mpexpamieHus B3PHIBAHHA paKeTa W BCe B Hell HaXOAAmeecs Kak
OBI TEPAIOT TAMKECTh. TaK KameTcsa HAXONAIIEMYCH B pakeTe YelOBEKy. 3e-
MJIA HO-TPEKHEMY NPUTATHBAET pPaKeTy M BCe HaXONAIMUEcH B Hell IpefMeTH,
qTO BBI]J&H{&BTGH B HeIpepbIBHOM daMeqJieHHA HX [IBHHEeHHNA. Ho ara
TAKECTH JIEHCTBYET OJMHAKOBO KaK Ha pakKeTy, Tak © Ha 9YeJI0BEKa
B Heil. IlosroMy oTHOCHTENbHOE IMOJO;KeHWE HX He HameHserca. OHE JBHTra-
I0TCA ¢ ONMHAKOBOH CKOPOCTLIO M He COMHMKAITCA MEROy co00oi, mnogo6HO
COpY, yBIEKaeMOMY ORHHM TedeHmeM BOs. OTHOCHTEIBHOTO WAJEHHA HET,
3HAYAT HET H TAKECTH.

Ycunennaa TamecTs, B mepsiie 19 MHHYT B3priBa, He MOTNa TOBPENHTH
OPraHm3MY: WIH U0 CBOEHl MaJOCTH HJIM OJarogaps NpefoXpaHHTeNIhHEIM
cpenacTBaM BaHHH. Ho He MOeT JIH HOBPENUTH OTCYTCTBHE Ta:KecTH? [leficTBHe
ee BeIpaKaeTcs B YBeIMYEeHHOM JABJIEHHH CTOJM0a KDOBH M OTATYEHHH BHYT-
peHrux opranoB. OYeBMIHO, OTCYTCTBHE BTOIO OTATYEHHA M JABIEHHA TaKKe
flesomacuo, Kak JeyKaHue HIH Kymambe. TyT TOKe THAIKeCTh KaK OB yHHUTO-
;kaerca. Hakomen, ecmu naske crTosgHHe BBEPX HOTaMH He yOHBaeT OpraHH3M,
TO, BHAYHT, M OTCYTCTBHE TsKEeCTH He MOKeT dTOro caelars. IIpmaumB KpoBH
K Mo3ry, 0e3 COMHEHHs, YBeIHINBACTCH, I HEJOCTATOK TAKECTH MOJKET TaKIKe
BPEIHO CKA3aTHCA JIJIA YeIOBEKA, KAk JeykaHbe B mocrenu. OpgHako IeKaTh
MO}KHO TOJaMH H OCTaTheA B :xuBhix. Moxofoit oprammsM Ko BCeMY HPHCIO-
cobnaercsas. CpoGoma OT TAKECTH TOJBKO MOKET YTOMHTH, KAk M J0JTOe Je-
saHbe. Bupouem, Bpamenue paxkeTH M HeHTPOGeKHAA CuIa, OT TOTO MPOHCXO-
BAmMas, MOTYT HaM BO3BPATHTH TAMKECTh H HPHTOM JI060H BEITHIMHEL.

ITepeitmem x pmerxammio. IlpocTpaHCTBO BHYTPH paKeTH JOMKHO OHITH
OIOTHO 3aKPHITO, B NPOTHBHOM CIydae ra3 4epea MaledmIylo I{edKy OHCTPO
ylaeTydauIcHa, T. €. yijer 3 paKeTsl W pacceeTci B HeGeCHOM mpOCTpaHCTBE.
Kpome Toro, HyeH HenpepuBHHIHE NPHTOK KHCIOPOMA, TAK KAK YeJOBEK
o0pamaer ero AplXaHHeM B yrJeKHCcIbli ras. M ipyraMum cBOEMHE BHIIe€HUAME
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ou moptut Bo3ayx. Ho y Hac ecTh 3amac mupxoro ruciopoma. Hpome roro,
MHOKECTBO BEINECTB CIOCOGHO €ro BEIIENATH OT NOAOrPEeBAHHA H JIPYrUX
OpUYHH. YIJMEKHCHBI ras W NPOYHEe BHEJENEHHA YelOBEKA TaK:Ke CIIOCOOHH
mOrJIOmAaThCH melouyaMu H o0e3BperkuBaThca pasHeiMum BemecrBamu. Ho myq-
e BCEro OYMIMATh HAWYy MAJeHBKYH aTMocdepy pacTeHHAMH, Kak 3TO
npoucxonur Ha 3emHoM mape. [lomyrmo moayumm w mmigy, T. €. IJIOAE OT
pacreHui.

IlpmoGperenne pakeToii KOCMHYECKHX CKOPOCTEH Ype3BHdaiiHo o06Jer-
9UTCA BBENEHHEM pAaKeTHHIX II0e3M0B M OCOOLIX [AOPOr IS HHX, BeAYIIUX
ma ropy (cm. moe [coummenme]: «Paxermnie moesma») 4],

YenopeuecTBO CO BPEMEHEM 3ACENIHT OKOJOCONHEYHOe mpocTpadcTso. Ho
9TO TMPOM30iiieT He cpasy, a myTeM Tpyja U MHorux sxeprts. Ilonnas coxmeu-
Hafd 9HEPrHA B 2 MIJIIIHapaa pas 6oJbme moaydaemoit 3emiueii. Jlroqm Bocmoas-
3yI0TCA STHM GOTATCTBOM, XOTA M HeJIerok OymeT myTh K HeMmy. Ho demose-
9eCTBO y/Ke BCTYIHJIO Ha 3Ty gopory. Temepbh ODpoM3BOMAT ONEITH ¢ peaKTHB-
HEIMH aBTOMOOMJIAMH, CaHAME B caModeTamMH. OHM HaydYaT Hac BHITOTHOMY
B3PHBAHUIO W ynpasleHuio. H 3eMHOMYy TpaHCOOPTY B HUBMHX CIOAX aT-
Moc(epH peaKTHBHEE HNPHGOPH He NPHMEHHMEI, IOTOMY 9TO AAAyT HEIKOHO-
MHIYECKHe peayabTaTH. 3areM OyaeM KAaTh OT JRHSHH CIEAYHINUX INaros
PeaKTHBHOIO [ela.

1. PeaxtnBHOro aBTOMOOHIA € ABYMA KoOJecaMH (HA ONHOI OCH) . YMEHbA
YOpPaBJIAThE ABYMA DPYJIAMH.

2. Peartusmoro aBToMoOMIA Ha OJHOM KOJece W YMEHbH YUPAaBIATH €Ie
OOKOBOIl YCTOHYUBOCTBIO.

3. Taxoro ke aBTOMOOHJIA ¢ KpPHJIBAME, YMEIOIIEr0 B3JAETATh H 3aTeM
COYCKAThCA ITAaHWpPOBAHHEM. ABTOMOOGHIL NPEBPATHTCA B PEAKTHBHBIN
aspomian. Ho Hafo mOMHHUTE, 9TO [JIA 3aMeHbl OOBIKHOBEHHOTO CAMOJETA OH He
DKOHOMEH.

4. Taxoro e asponjaHa ¢ KaOHHON, He BHIIYCKAIOIEH KHUCIOPOHN, H CO
cHapAfaMHU, [JAIOMUMH BO3MOMHOCTH YEJOBEKY [HOIAThH B H30JUPOBAHHOMN
rabume.

5. Baners Ha BricOTY BHme 12 KM I gajke 3a mpejedsl aTMOCHEpH ¢ IIo-
CIeNyIOmUM MIaHUDPOBAHMEM M CIYCKOM Ha 3eMiIio 06e3 ymorpeGlIeHHs B3pLl-
BAHUA.

6. IIpomommurenproe npedrBaEne BHe aTMocepsl, Ha KPyrosoil opouTe
(cocTosaHne MaleHBKOH ITYHEI), H Ge30macHOe BOBBpAIEHHE ILTaHWPOBAHHEM
0e3 pacxofa B3DHBHEIX BENECTB.

7. IlpucnocobieHre pacTeHUI B pakeTe AJfA OUMIMMEHHA BO3AyXa M IONY-
9eHHA IHIIA.

8. Hauano paspuTuUA TeXHHKH BHE aTMocdepEl.

9. UcmonpsopaHie COJHEYHOH OJHEPIHMH H [aBJeHHA CBeTa MJIA Hepe-
Memenna B Bd(QHPHOM OpOCTpaHCTBe. TOYHEE pACUETH MOKABEIBAXOT, HTO
KHJIOrpaMM MacChl BepKala npu ero mopepxmoctu B 10 KB. M, Ha paccTOAHHM
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3emin, MoOJIyYaer OT AeHCTBHA CBETA B TeYeHWe roja npubaBKy CKOpPOCTH JBYX
KuoM[eTpos| B cekyuny. Ho rjpe mer Tsasmectd, TaM 3epKaida MOTYT [moayauTs)
eme GoJbIIe, IpH TOM ke Macce. BpamenneM TORIaiAmux 3epKat (BooGme nmac-
THH) MOMKHO NPHAATH WM HaTA)KEeHHe, INIaJKOCTh H COINPOTHBIAEMOCTH B HOP-
MaJbHOM K HuM HampaBieHHH. Tak 9T0 MeRKIIaHETHbIE MyTeIIeCTBHA BIOJ-
He oOecmedeHbl, €CHH TOJbKO CYMECTBYeT JaBJeHHE CBETa.

10. Ilepecenenne B o6acTa apupa Me:xay opéuramu 3eman m Mapca miam
npyruMmE opburamm, Gojee IOAXONAIIMME,

11. MorymecTeenHOoe pasBuTHe TexHHKH B 3¢pupe. UpessraaiiHoe pas-
MHOKEHHEe H YCOBEpPIIeHCTBOBAaHHE HaceJeHHA.

12. IlocremenHOe HCIOJIB30BAHHE H 3aHATHE HEGOJLIIMX TelX ILIAHET-
HOH CHCTEMuI, HAYHMHAA C CAMHX HAWMEHBIIUX AacCTePONJOB H CIOYyTHHKOB.

13. Ypanlende K HHOMY COJHIY OpPH ocaa0ieHMH M NOTAacaHUHW HAMIETo.
CroIBKO THICAY JIeT IOIJIOTHT BTOT HYyTh Yy HAC — IPEABHAETH TPYIHO.




HOBBIII A9POILTAH

1. IIpencrapere cebe CHIBHO HANYTYIO BO3MYXOM HIH KHCIOPOJOM MOBEPX-
HOCTh BPAaIIeHUA B BHIe BepeTeHa. JlmaMeTp ero momepedHOro cedYeHHs He
MeHbIIEe JBYX MeTpOB, aaubga me mempme 20 M.

[TapanmenbHBI pAJg TaKUX BepeTeH CMBIKAeTcs OOKaMH M 00pasyeT BOJ-
HHCTYI0 KBAJpPaTHYI0 IJIACTHHKY ¢ 3yOUaMu c3afi H Ha KOHIAX (CM. YepTerxH
[pur. 1]. Oum mo mopAAKy mOKa3HBAIOT: BIJ CBEPXY, COOKY, clepesu, moie-
PedHbI paspes H CXeMYy IOJAHATHA ¢ BOJAHOM IMOBEDPXHOCTH).

Inomane naacrurxd He MeHee 400 xB.M (20 x 20). Cnepepu u czanu, Ha
KaMOM OCTPOM KOHIe, IOMEImeH BO3AymHEN (rpe6uoit) suar. [Jmamerp ero
He meHee 1 merpa, aucno mx me Menee 10—20 mrTyx.

ITo Goram, mazajgu, yCTpOeHHl ABa OONBINNX PYJA BEICOTH, KOTOPHE CIY-
JKAT H pyJaIaMHa GoKoroii yeroirtunpoctu. GBepxy cHapaza, TOMe C3afii, MOMEMEH
OIMH HJIH HECKOJNBKO pYJeil HampaBIeHHS.

JlBurarens OPHBORAT B JeiicTBMe NpomeanepH (BHHTH, HANPHM.).

2. Ilpu BaieTe aspomiana ¢ BOJL HAJAO INOCTABHTH €ro Ha 0COOHIE IOILIAB-
KH B CJIeTKa HAKIOHHOM moloykenun. Horma oHmpuoGperer JOCTATOYHYIO CKO-
poCTh M BBIETHT, TO MOMIABKH 3TH OTHENJIAITCA M AadpomiaH JeTuT 6es
anx. Coyck e, Graropaps ero HOMPOHHIIAEMOCTH, MOMKET OHITH M Hemocpej-
CTBEHHO Ha BOAY (T. e. 6e3 monmaekos). Tak ske MPOUSBOAUTCA M B3JTET ¢ a9POA-
poMa, HO BMECTO TOMJIAaBKOB Oyamer yme KOJecHasg OCHOBA, KOTOpadA TaK#Ke
0CTaBIAECTCA Ha cyme IpH NOTHATHH aaponnaaa Ha BO3OYX. TYT CIOYCK TaK#e
Tpebyer oGmupHOH# Bomuoii mopepxuoctu. OH BOgMOMKeH W Ge3 Hee IPH POB-
HOM IoJle HIHM Ha NIOCKOH CHEXHOH MOBEPXHOCTH. TackaTh 3a C000I0 Tsse-
AyI0 TeNEeKY HIU TONNAaBKU HEBEITOJHO, W 9TO CKODO OCTABAT.

3. Bor, B rmaBHOM, YCTPOHCTBO HOBOTO 6e€3(I036JMMKHOrO aspoOIIaHa.
CrnpamuBaercsa, Kakue ke mpeuMmymectsa o umeer. OHH XOpPOIIO BEACHAT-
cA TONBKO myTeM BHuucIeHuii. OgHAKO MBI 3apaHee IPUBONUM TYT IEpevHcC-
IeHHe HaubOO0Jee OYEBMIHEIX BBITO.
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4. BememcTBEe HENPOHHUIAEMOCTH A BO3AyXa HOJIyYaeTcsa MOCTOAHHOE
BHYTpPH CaMOJIeTa [aBJeHHe M, ClIe/{0BATeIbHO, 0e300aCHEI TOJNeT B paspesKen-
anix cmoax armocdepr. B aToM ciyyae NPHXOMNTCA HAKaYMBATE BO3AYX B
KaMepHl, 9TO0sI Jkedb ero B peurareiax. Ho sens HakauuBaHHe HeoOX0IUMO
U B OGHIKHOBEHHHIX aspoOImIaHAX NpPH II0JIeTe MX Ha BHICOTAX.

: [ 1] :
Z

65006665500

68880000680}

0
0
= ——
O

[Dur. 1]

5. Ilpounocts Bcero cHapsAza BCHAECTBHE BHYTPEHHEI'O CBepXAaBJeHHd,
a IOTOMY H HaHMEHBIOHiI ero Bec.

6. Hammenppmuit pec ¥ HamGodbIIag NOPOYHOCTH €€ OT BO3MOKHOCTH
PaBHOMEDHOTO pacCIpemeNeHns JTOIeil U TpPY30B.

7. Manoe comporuBieHme BO3AyXa BCIEICTBHE OTCYTCTBHA Kopmyca, HO-
JKEeK, Kojlec, MONTABKOB, KPHUIbEB, TAMEH, CTep/KHEH M T. . — H OOJbIMAad
OTTOr0 CKOPOCTE.

7,. OTTOro ke »KOHOMHA Beca.

8. Ilpocrasa ROHCTPYKOHA, a MOTOMY [EIIEBH3HA BCEr0 COOPY:KEHHH.

9. BoamokHOCTE CTPOHTE GOJIBIINE IPY30NONBEMHEIE CAMOJETH HA CTO U
0ollee maccasKHpOB.

10. Ynobnoe pacnpeneneHHe MHOTHX BO3AYIIHHEX BHHTOB H MoTopoB. OT-
4gero modHaa GesomacHocTh. OMHOBpEMeHHAA MOpPYa MJIM OCTAHOBKA JasKke IATH
MOTOpPOB COBEPIIEHHO (e30macHa ¥ I0YTH He aameniser morxer. OT sToro e
MOKHO YHOTpPEOXATH BHHTH HEeOONBIIOr0 aUaMeTpa H [OmycKaTh 6O0JBIIOE
guesIo 060POTOB MOTOpA M YBEJIHYEHHYH HX DHEpPTHIO.

11. Mosxmo yamuHATE W PACIIUPATH CHAPAN, He YBEIWIHBAA €r0 BHICOTHL.
Ilpn pacmmpenunm ero paGora yMeHbIaeTca (IPOJOJIrOBATOCTh KpHLIa IIOIE-
pedHas), a HPH CYMKEHUH yBeAHuumBaerca (MPOAOATOBATOCTH TPONOJIBHAS).
ITocnenyomue pacueTs mellaeM Ha KBagpaTHOE KPBLIO.

12. Mamas MOmMHOCTH OTHOTO MOTOpPA W IMOTOMY MUHHMAJBLHHI Bec, ONHO-
ofpasme, [gemieBKa W NOPOCTOTA.

13. Muoro mpocropa m KomdopTa.
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14. BoaMmomuOCTH Jerarh HA GONBHIIHX BHICOTAX, INE BO3AYX pas3perked,
a IOTOMY HMeTh OONBIIHE CKOPOCTH MOCTYNATEAbHOTO JBMKeHm# (11,

15. IlocrememHEIA mepexoJg K KOCMHYECKOMY pPEAKTHBHOMY KOpabJio.
Jlpyrue mWpeMMyImecTBA BHIACHUM BEITHCIEHWSMH, KOTODHE IOATBEDAAT YiKe
YKa3aHHEIE,

16. HeynoGuo HenpephBHOE HAKaYHBAHME BO3JYyXa B adpomjiaH, HO OHO
BooGme HemaGeKHO A HeocaalneHHOH paboTH ABHraTeleil B pazpe;KeHIOM
BO3JyXe M ceifdac ymoTpebiAercs, €clIH caMoOJeT NpemHasHAdeH JJIA BHICO-
KHX MOJETOB.

17. Hpuerynum K pacueram. Ilpenymperxpmaio, d9To Bce OHH TpHOIN3R-
TeJIbHEL.

OcHOBHBIE eOWHHOEI, Ile HE CKa3aHO,— CEKYHa, METP U €ro IpOU3BOJ-
HBI: TOHHa, TOHHOMETp H T. ..

BooGpasum cebe OTCeK MEMJY ABYMA MOIEPEYHEIMH MapalielbHBIMA Ce-
YEHWAMII OJHOI'0 BePETeHA, Ha PACCTOAHMH OfHOTO Merpa. Mml mpumeM ero
RPYTAEM OHIMHADHIECKAM ¢ amamerpoMm [) (cpemHee cedeHHme).

18. OKpy®HOCTD U BTOTO CEUEHHA, TaKKe H noBepxHocTh F, Gyner: v = F =
=mnD, rue T ecTh OTHOIIEHHE [[IMHEI| OKDPY:KHOCTH K JHaMeTpy.

19. Bec oGomoukn (G,) empasurca: G;=nDép, rne 0 ¥ p CyTh TOXIH-
Ha 0GOJIOYKH H IJIOTHOCTH €€ MaTepHuana.

20. momans ee ropu3oHTATBHON mUpoeRmuH = Fp = D.

21. Harpysry (¢;) omHoii 06ONOYKH Ha eJHHUIY NJIOMATH IPOEKI[HH
naiigem u3 19 u 20:

g, = Gy : F, = ndp.

22. Ho »T0 Harpyska HemoJHag. JTO TOIHKO HAarpys3Ka OT Beca 00OJOYKH
(¢,). OHa eme ypenmumpaeTcA OT Beca MOTODOE, OPraHOB ympaBlIeHUA (¢s),
ropiogero ¢ Gakamu (gz), dofgeit u rpy3oB (q,) m 3amacuHas (gs). Tax aro mon-
Hag Harpyska (g) Oymer paBHa:

g =¢q+ ¢+ g+ q + g
23. Ecau mOMOMHUTH TOKA IS TPOCTOTH, 4TO BCE HATPYSKH OJMHAKOBH,
To Haiimem mu3 21 m 22:
q = 5¢q; = dndp.

24, Comporuslenue paspeiBy 0060X09KH (S)) HOMKHO PABHATHCA CBEPX-
nasnenuio (P) rasa suyrpum oGomourm. Ilosromy mammmem:

Sy=6-2K,:n=P.Fp—=P-.D.

K, ectb BpeMeHHOE CONpPOTHBIEHHE Pa3pHBY, n — 3amac NPOYHOCTH # P ecTh
cBePXJaBleHHEe ra3a Ha eUHUNY MNJIONIAAH.

25. @opMyna 24 paer HaM BO3MOMKHOCTH YBHATH TONMUHY OGOTOUKH, a
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cJIefl0BATeNILHO, M Bec ee M HArpysky. Byjier mspecTHa WM HATDY3Ka IOJHAS.
Taxum obpasom, uz 23 u 24 moayqum:

8=PDn:2K, n ¢ = 5¢g, = dnpPDn :2K,.

Yacrtupre Harpysk:m na 1 KB. M DpPOEKOUE MBl OPUHAIH B ORHY HATYIO
nonuHoit (22).

26. B o0meM moBepXHOCTH BCEr0 appoIIaHa IpejcTaBlifaer Kak OB OJHO
nI0CcKOe Kphuro. Mer mpuHmMaeM caMble HEBBITOIHEIE yCIoBHA. Tak, ME MOTIH
OBl DTOMY KpBIIY NPHAATH clIabyio H30THYTOCTH, H NOJANEPKHBAIOINad CHIA
(oT BCeTpewHOro mMoOTOKA) Bo3pacrala Ov BABoe. Ho Mul pacuer menaeM Ha ILIoc-
KO€e KpBHLIO.

27. Taxxe paBilenue Ha WIOCKOCTs (P,) HOPMAJbLHOTO MOTOKA MBI NIPHHH-
MaemM mno dopmyie:

P, = (c® : 2g)-v, rjie 0O3HAUEHH CKOPOCTHh mOTOKa (c), YCKOpeHHE 3eM-
noit TsykecTH [g] m mimorHocTs Bo3ayxa [y]. Ilpumaras ¢opmyrna paer mas-
JleHHe pasa B MOJTOpa MeHbINee, deM Ha fele. JTO TOKEe HEBEITOJHO.

28. OrHocuTenpHO [aBIeHHA HA HAKJIOHHYI0 K [OTOKY NJIOCKOCTH HpH-
HuMalo opmyry Jlanries, Tak Kak oHa 6AH3Ka K MOl W BIOJIHE OIPAaBJbIBa-
erca Moumu ommTamu. Ilo Jlamramero, maBieHHe Ha HaKIOHHYI0O IJIOCKOCTB
MOMHO IOJYYHTH, YMHOXHB BEeJIHUYHHY [JdaBJeHHA HODPMaJbHOI'0 NOTOKA HAa

2siny : (1 4 sin?y).

Ho mpm BurogHoM mojere aspomiaHa yroJ HARJIOHA €r0 K TODPH3OHTY
O4YeHbh MaJd H ONOTOMY MBI MO}eM HOpPMAaJbHOE [aBJeHIIe HpOCTO OOMHOMEHTD
Ha yABOeHHHE cumyc yriaa. Ilorpemmocts Gymer HesHauuTexbua. OTHEIHE
cuHyC yria OyneM o03Ha49aTh TakK: siny.

29. Torga moayuum, mo yciaosuio 26, naBileHHe, KOTOpOE HA CaMOM [ele
ropaspgo 6GoJnlle, 0cOGEHHO €CAH HPHAATH JEerKylo KPHBHU3HY HalleMy caMo-
aery. Nmenno, nmognemuasn cuma (P,) ogHOro cierka HaKIOHHOTO K TOPH30H-
Ty KBajgpatHoro merpa Gymer (26 m 28):

P, = (c?:g)-v-siny.

Ommnbkra 6yner HeGoapmasn. Tar, mpu yrae B 10° oua me Gomee 3%. Uro
9TO 3HAYHUT B CpPaBHEHHWH ¢ TeéM, KaK MLl YMeHBIIHIAH NOOABEMHYI CHIY BO3-
nyxa mo ycaosusm 26 u 27,

30. PapuoMepHSI rOpH30OHTANBHELH IOJET adponiana Tpedyer, 9To6H MOJ-

Hasg Harpyska (g) Geuta pasHa mogbemuOl ero cmie (P,). ITostomy ms 25 m 29
NOJYy9IHM:

¢ =V 5ngpPnD: 2ysiny-K, .

Ty BEIpaskeHa CKOPOCTh HE3aBHCHMO OT Beca 000JO0YKH H BooOme Beca
asporrana u ero uacreii. I[Toppasymesaercsa TONBKO, UTO OH AOJKEH OBITH
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paBeH ero IOJHOIf MObeMHOI CHJIe OT JaBJeHHs BCTPEIHOTO MOTOKA Ha KPHLIO.
ITogbemuas cmira Mo:keT GHTH OYeHb Maja, W TOrJla BeC as3poIaHa JOJKeR
GBITH TOE MaJl, 9T0 NPAKTHYECKH HeOCYIIEeCTBUMO, H 0GPATHO: OH MOKET OBITH
OueHbh BEIHK, UTO Tak:ke HeocymecTsumo. IlosTomMy ata ckopocTe mias Hac
MmagonnTepecHa. 13 ¢opmymsr BHauM, 9T0 0HA JOMIKHA BO3pPAcTaTh C YBETH-
geHHEM CBEpX/aBIeHHA, KeJaeMoil IPOYHOCTH H pasmepa (D) m yMeHbIIATBCA
¢ yBeIHYeHHEM IJIOTHOCTH BO3JyXa, yIria HAKIOHA KPEIA U KPEHOCTH Mare-
puana.

31. Hapmo paszo6paTs Temephr 3HadeHHe 9HEPTHH (UIH MOIIHOCTH JBHIAaTe-
neif) W CONPOTHUBIEHHA BO3AYXa OT TPEHHS M HHEPIHH.
. BooOpasuMm Ham aspomiaH [JIHHOW B [, MHUpHHOK B b W BHCOTOO B D.
Hapno ompemennTs NONHOE €ro CONDOTHBIEHHE NPH JBI/KEHWH B BO3JyXe U
yneapnoe, T. e. Ha 1 KB. M ropua|omTampmoii] mpoexmuu.

f1 monmasyioch cBoeit pa6oroit «Comporusin[erme] Bosmyxa [u cropsrit
moean]», 1927 r. Tam dopmynst 20 u 23 ompenensioT mOTHOE CONPOTHBIEHIe
MOBEPXHOCTH 3JAHIcoHja BpameHHsa. Mu me Gymem pasGupaTh 3HadeHHe
IOCTOSHHEIX B BTHX (OPMYyJax, a TOJBKO 3aMeHHM HX umciaamu. Kpowme Toro,
IOJIHOE CONPOTHBJIEHHE MBI pasjeldHM Ha BEIHYHHY Topu3oHT|[adpmoit] mpo-
exnuu. Ee miromanb Mo:keM mOJ0KHTH pasHOM [-D-0,75, roe Bepasens: qua-
MeTp W [IMHA BJIHICOHAA.

32. Torga BMecto 23 GOPMYJIHl, Hal0mE IOJHOE CONMPOTUBIIEHNE, TOJYINM
CONPOTHUBIEHHE yAedbHOE, T, €. Ha 1 KB. M IpOEKOHH:

Py, = yfe*+(A: X3+ B: XD),

33.... tme A =0,0212; B = 0,00134; X ectp mnpomoiroBaTocTh HOPMEL,
HIH OTHOMIEHHe AJHHEI ee K BHCOTe, a f— 0cobnl KoagdumueHT TpeHHA
(popm[ymal 20, «Comporusn[emuel», 27 r.), sapmcamuii or orHomenHA [ : c.
On ompepmenserca spoumciennem (20) uam tabmaumamu [Toii ske pabGoThI].

34. Onpepensaa A m B, mu nonomumu: 5 = 3,14; g=9,8; Ky =0,4;
Ky=1; Kpy=1;, K,=0,75; 6, =0,0084. 3nauenme 3THX NOCTOSHHBIX
nocraTouHo pasdbacHeHo B moeM «Conporusiaermny, 27 r. (%]

35. Mna ymoGcra BeAMCIeHHIT MBI mogoskuMm eme B fopmyne (32):
A: X234+ B:X.D=C. Torma Py, = yfc*C.

36. 9T0 yaeabHOE CONPOTUBIEHHE OT TPEHHA W HHEPIHH, KOIJa adpoIiaH
JeTHT COBEPIIEHHO TOPH3OHTANbHO. JJIsA TMONyYeHHSA MOABEMHON CHILI HY-
sxeH HakaoH. IloaToMy monyuaercs eme TrOpPMBOHTANBHOE CONPOTHBIEHHE
(Pp,) OT HakTOHA aspomIaHa. JTO €CTh FOPHIOHTAMBHAA COCTABIAIOMAA OB~
eMHOil cuasl (P,), mIN HOPMaJbHOTO JaBIeHHA BO3Ayxa Ha Kpwmo. OHa pas-
Ha (cM. 29):

Py, = Py-siny = (c?: g)v-sin?y.

37. Temepp Moram Obl y3HATH TpeGyeMyio OT aspomilaHa paGoTy, yMHO-
JKMB CyMMY BCeX TOPHMBOHTAJIBHHIX comporuBIenmit (34 m 35) Ha CKOpPOCTL
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nemxenusn. Ho Graromaps ymorpeGiIeHnio Iponelriepa (BHHT HIX 9TO JPYToe)
pa6ora aspomirana [Gymer] Golee maealbHOH B HEKOTOpDOE UHCIO & pas,
38. Urak, monyunM ceKyHgHylo pabory aspomiama (u3 35, 36 m 37):

(Pn, + Pn,) ac = ayc® (fC +-sin?y : g) = N,.

Tlocmennaa GykBa oO3HAYaeT BEAHYUHY YIEAbHOH MOIHOCTH MOTOpa, T. e,
ero cekyHguyw pabory, npuxogamywocsa Ha 1 KB. M TrOpPH30HTAILHON mpoO-
@KIUH aspomiaHa.

39. C npyroii cToporsl, MOmHOCTE (/N,) 00yCIOBINBaETCA BEIMIHHON HONB-
eMHOIl CHJIEI: 4eM 0OJblLIEe OHA, TeM OOJbINe ME MOMEM YAeIHTH Macchl g
IBHraTeleil, m, cle0BaATeIBHO, TeM GoJabmme Oymer MomuocTh. B 23 maparpa-
¢e ME [ONYyCTHJIH, 9TO MAcCHl, ACCHTHOBAHHEIE Ha O JeTajleil BO3AyXOJeTa-
HHZ, OMHAKOBE M paBHH Macce 060mourm. Taxmm o6Gpa3oM, Bec MOTOPOB
BHIDABUTCS BeCOM O0ONOYKH WM NATOH mojell moaHO# HArpyskm (cM. 29).
3Hasg e BeC MOTOPOB, ux sHepruio (E), miau cexyHamyio paboTy eXMHHAIEI
Hx Maccsl (yAeIbHYX paGoTy), HeTpyAHO BHpPA3ATh H HX MOIHOCTR. Tarmm
obpasoM, ¢ mOMOmBIO 2D Haiifem:

N, = 0,5xEPpDn : K,.

40. Ocmosable ypasHenua ciaenyomue. @opmyna 25 Brpaskaer NOTHYIO
Harpysky Ha KB. M IPOEKIHH B 3aBHCHMOCTH 0T Beca oGomouxu. Dopm(yna]
29 — T0 Ke, HO MOJBEMHYI0 CHJIY B 3aBHCHMOCTH OT CKODPOCTH IOCTYIATeIb-
moro mgemxenua. @opum[ymal 38 — ymeapHylo MOmMHOCTH, B3aBUCAMYI0 OT
CKOPOCTH TODUBOHTANBH. NBHMEHHMs u yria makiaoma. Dopm[yma] 39 —
TO;Ke MOLIHOCTH Ha 1 KB. M OPOEKIHM B 3aBHCHMOCTH OT BECA MOTOPOB, KO-
TOpPHIH# TPHHAT PaBHEIM Becy oGomouky, uiam 0,2 moaHOH MONBEMHONE CHIIEL,
Vpasuenns 32, 33 n 36 cyrs Bcmomoraredsusie. Bee ceMb gopmys oTHOCAT-
ca K omHOMY KBajp|atHOMy| MeTpy ropH30oHTANBHONE NMPOEKIHH a’pONIaHA,
Bes 25 ypaBHeHHA MH He MOKeM OOOHTHCH, Tak KaK 00OJOTKa, JeTad Ha
BEICOTE, a TAaKMe paji IPOYHOCTH, JOMKHA HMETH OIPeeTeHHYI0 MaCCHBHOCTD,

Haa ropH3oHTATRHOCTH ITOJIeTa MOJNHAA HArpy3Ka (¢) [0MKHA PABHATHCA
yaeapuoit mogbeMuoi cuie (P,). IT0 1aeT BOSMOMKHOCTh HCKIIYUTH M3 ypaB-
genmit 25 u 29 yAelNbHYH0 HarpysKy HWIH yAeAbHYI0 MOIBEMHYIO CHIY.

Taxme ynersHasg MOIHOCTS (/V;), B 3aBUCHMOCTH OT CONPOTHBIEHUA CPEIH
(38), u oma ke, TOIBKO B 3aBHCHMOCTH OT y[AelbHOT0 Beca MoTopoB (39),—
paBHE MeXAY co6oil, 9TO JaeT HaM CHIY HMCRIOYATH H YAEABHYH MONIHOCThH
(V,). Takum oGpasom, mOXydHM:

82

‘'n .
41. 2,5inD-I-§ =4 rsiny

3 sinfy) .
42. aye (;c+_——g )_ 0,52EpPD- g~
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Mcrimouan us 42 ypaBHeHHs IUIOTHOCTH Bojyxa (Y) mocpemersoM 41, mony-
qUM:

43. c:E-siny:{Sag:(fC—{-SiI:y)}.

Orcoma BHIHO, 9TO CKOPOCTH a’poOIIaHA NMPONOPIUOHAAbHA YAEJBHOI sHEp-
rum ero fpurarejei. Tak, ecanm GH Bec HX, IPH TOMH /Ke MONHOCTH, YMEHBITHI-
ca B 10 pas, To m camMocTOATENbHAA TOPH3OHTATBHAA CKOPOCTH YBEIHYHIACH
6B BO CTOJBKO K€ pas.

44. Ho me 3alypmeM, 4TO IJIOTHOCTH CPENLl HPH ITOM HE RKaKada-HHOYOb:
mopunHAeTca ypaBHenmio 41. U3 mero moxyaum:

= 2,0mpPDng : (K, sin yc?*).

CremosaTelbHO, BTa WJIOTHOCTH [IOMKHA YMEHBIIATHCH, KaK yBeawund-
BaeTca KpafpaT ckopoctu. Ecam, Banpum[epl, ckopocTts yBenmumBaercs
B 10 pas, TO a’pomTaH HOMIKEH MOAHATLCA Ha BHICOTY, Ifié TWIOTHOCTH CPEMEl
B 100 pas menpme, geM BHHBY, THe OH JeTand ¢ smeprueir moropos B 10 pas
menbmeii. Ho ma BRICOTax Kak pas m TPyAHO NPOSABIEHHE DHEPTHH MOTODOB,
€CIH He CIyINaTh Paspe;KeHHBIH BOBJAYX HMIH He OOJb30BATHCA 3alaCeHHBIM
AETKEM KHCJIODOJOM. 3aMe4aTelbHO, 9TO CKOPOCTL HE BABHCHT OT Beca 060-
JOYKHM H ee CBOMHCTE.

45. Benmommmm, 9T0 j camMo 3aBUCHT OT OTHONIEHHA CKODOCTH ¢ K JIHHE
asporana (fop[mynal 20 «Comporupunenns»). Ilosromy ompepenenue cko-
pocTH MH faeMm mpuOamsurensHoe. Bupouem, f mamo umasmenserca. Tax, us
dopm[ymsr] 20 mam rabamnm «Comporusienna» Haiimem, momaras mamay (I)
aspomtana B 20 M,

Cropocts . . . . ... 100 200 300 400
f o e ... .. 25 3,4 37 4,2

CienosaTenbHO, MONPABKH HEMY/PEHBL.

O6parum eme pauManue Ha C. @opm[ymna] 35 Beipakaer saBmcuMocTh C
ot pasmepos (D) u mpopoarosaroctu (X) asponnana. CnenosaTenbHO, BeXH-
9HHA CKOPOCTH 3aBUCHT M OT €ro IIPOAOJITOBATOCTH.

Ho ompememum camyo cropocts (¢). Honycrum, gro: | =20; D = 2;

= 3,14; E = 100 (MerpnuecKas cuila Ha KHJIOrpaMM Beca Mmoropa); a=1,3;
sin y = 0,1 (6° makmona x ropusonty); g = 10; X = 10. ITo srum mamHEM
Haitmem: f = 2,5 (cm. 45. Ilpemmomaraem 3apamee CEKYHIHYK CKOPOCTB
B 100 M), C =0,000088 n ¢ =109 [m/cex.] (393 KM B 1ac).

dTo mepsoe npuGiamkenHoe pemenme. Ho MBI 3apaHee npemmosoKHIA
cexyanuylo cropocts B 100 M, Mesxny Tem Kak oHa OKasaldack okomo 109.
Ilosromy f Gymer we 2,5, a HeMHOro GOJbIle, 9TO COBEPIIEHHO He3aMeTHO
VBEeJIMIUT HaleHHY CKOpPOCTh.
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46. BeamcanM m COOTBETCTBYWOIYH IJIOTHOCTh BO3myxa 1mo dopm[yie] 44.
IMomommm: p=8; P =10 (ceepxmasmenme B 1 armocdepy); D =2;n = 10;
g =10; K, =105 (100 wr 5a KB. MM cegenns) u ¢ — 109. Torna HaitmeM mua
amoTHOCTH cpensl [Bemunanuy] memmoro memee 0,0011. 3uauur, mogmmMmaTheA
TOpHJIeTCS He BHIMIE JBYX BEpCT.

47. Ha ocmoBamum ¢opm[yam] 44 cocrasum TaGuuuy:

CeryHIHEE CKOPOCTH B MeTpax | 109 l 545 | 1090 ’ 2180

OTHOWeHAe NMIOTHOCTel Ccpemsl . ' 1 “1 125

1: 100|‘1 : 400

48. He coBceM ACHA 3aBHCHMOCTH CKOPOCTH OT HAKJIOHA a3pomiaaHa (sin y).
Ho ¢ymrmusa: siny : (f-C + sin’y : g) mMeeT MaKCHMyM, mpHYeM MOJydYaeT-
c¢A Hamboampmas CKopocThb. DBeps npouM3BOAHYI0, NPHPABHHBAS ee HYJIIO H
ompesieliAd W3 MOJNYYEHHOTO YypaBHEHHA HAKIOH (Siny), COOTBETCTBYIOMMI
ee Makcmmymy, moxyumm: sin y =} f-C-g.

49, MMopxcTaBlgag 3TOT HAKIOH (sin y) B ¢popMmyay 43, maiimen:

¢ — E . E
10a-V7-C-g 10a-siny *

50. Homosmum: C = 0,000088; f =2,5; ¢ = 10. Tenepsr u3 48 momyaum
siny = 0,047 (yroa = 2°40’).

51. Ilonarasa eme £ = 100 (06sKHOBEHHKI aBHANNOHHLLH MoTOp) M @ = 1,5,
perumenay: ¢ = 141,8 M B cexymmy, mwnum 511 kM B wac. IT0 MaKCHMaJb-
Hag CKOpPOCTh, KOTOpas MNOJNydYaeTcs NPH yIiIe HAKJIOHA adpoIlaHa Dod-
T B 3° k ropusonty. Hu Gonpmuii, H1 MeHbIINI HAKJIOH He JAI0T BHICIIEH CKO-
pocTh.

52. Ecam Bcerma Gynem mpHaep:XHBaThCA HauboJlee BHITOAHOTO HaKJIOHA,
TO IS BeTMUNHBI INIOTHOCTH cpefpl U3 44 M 49 momyumm:

2 ——
1 =250 npPD- 4z - 7 VJCg®.
. z

OTciofa BUAHO, YTO €CIH GH JOCTUINIH BHICINEH 9HEPTHH MOTOPOB, TO IpH-
IIJI0CH G JIeTATh B 0YeHb Pa3PeHKEeHHEIX CII0IX aTMoc(epsl, TAK KaK 10 popMyTe
IJIOTHOCTH CpPEbl OBICTPO MOMIKHA YMEHBIIATHCA € BO3pacTaHHeM SHEPTHH
MOTOPOB.

53. Ompepmenum sin y u3 ypasHenus 41; mHaiimeM:

sin y =4-D : (-7),
rme A =2,5 npPg(n : K,).
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54, Temepp BHKMIOUAA sin y m3 ypasH. 42 m pemas ero OTHOCHTENBHC
INIOTHOCTH CPens (), IOXydHM:

AED 100g- fC'aﬁc"‘
T = 10g7Cac® {H'l/i } ’

55. Orcopma BHOHO, 9TO:
< E:(10aV}Cg),

T. €. 9TO CKODOCTh He MOKeT OHTH 0OJBIIe ompeneleHHOH Benmauuel. [Ipm-
HAB IpeskHne yclaopus, Beramcanm: ¢ < 141, 8. lomyunan 1y xe mMakcuMmaib-
HYI0 CKODOCTh, KOTOPYI0 Hamuam pamee (49).

55,. Urax, ckopocTs OOGHIKHOBEHHHIX a9pONJIaHOB HE MOKET ObITh yBENH-
4YeHa B paspe/KeHHHX CJOAX BO3KyXa, €clH He OyneT yBelmdeHa YHeJbHaA
smeprusa jpurareneii. [lostomy oOHUHBIE aBMANMOHHEIE JBHraTeIH A IOC-
TI)KEHHA BHICOINX CKOPOCTell, MO-BHAHMOMY, He TOJATCA.

55,. HeoGxomuMaa paspe’KeHHOCTL BO3JyXa NPH 3TOH HauUGOAbIIEH CKO-
poctu Beipasmtes mo Gopm[yme] 54 Tam:

v = AFD : (10gfCac3),

Ecan orciona BeIKIIOZAM CKOpocTh ¢ B A mocpenctsoM ypasH[emmit] 54 m
95, To momyuumm ¢opm|ymxy] 52.

56. Haxopa ke pabora asponiama? YaearbHas paboTa BEHpaKaeTca $Hop-
mynoit 38 wam 39. Ilpm ycaomax 45 m 46 seawmcanM N, = 2,5 T™, UIH
25 wm[erpwu.] cun Ha ¥B. M rop[usomrampHoii] mpoexmuu. Ha Bcio mpoex-
nuo (20X 20) momywmm 10000 m[erpma.] cmi.

57. Monnyw marpysry suguM uz ¢lopmyasn] 25, nmenno:

g =5¢; =0,125 1 =125 &r.

Kasapiit pon marpysku (0,2) 6ymer cocrasasts 0,025 1, mam 25 kr.

58. Ha wenoBera, Becamero 75 Kr, Tpebyercas 3 KB. M HpPOEKIHH,T. €.
75 m[erpmu.] cma. A Tak Kak Bca mpoeknua okoxo 400 KB. M, TO aspomIaH
moxer Gpath 133 uemopexa.

59. O6mem, cooTsercTBylomuii 1 KB. Merpy mpoexkmuu, OymeT OKOJIO:
0,75.2 =1,5 ry6. m. CnemoBaTelnsHO, OIHOMY YEIOBEKY IPUAETCA NOTYIATH
0K0im0 4,5 Ky6. M. Ilmomans ke moma == 3 KB. M gake Oypger Oosble, deM
HYKHO.

61. [Monyuennas maMu ypedpHas paboTa MOTOpa — Ha JelOBeKa 19 MeT-
[pEYec.] cHI — Yepecyyp BENHKA H MOTOMY YOBITOYHA (XOTS YacoBasg CKOPOCTH
8 511 KM BHOIHe OKymaeT pacxofisl Ha sHeprmio). Hexpssa 1u ee yMeHbIIHTH?
Ho pmuas »Toro mpemne Hamo BopasuTh paboTy MOTOpa, NPHXOJAILYIOCA
He Ha eMHANY IIOmanu ropus [oHTaabHOM | IpoeKIMH, a Ha eMHHUILY IOIBEMHOK
CHIIEI M Ha EQUHUIY CKOPOCTA IOCTYNATENbHOro ABHMeHHA. [[eiicTBUTENBHO,

358



ccau mer apmkeMeda B 10 pas cropee m mogeiMaem rpy3 B 10 pas Goasmie, To
mniogeMy Obl Ha 310 He 3arpatuth paGorsr B 100 pas Gonpme! Corpamenne Bpe-
MEHH OT CKOPOCTH NBHJKEHHA eCTh el(e HOBag BHITOfa, KOTOPYI M TYT y4u-
THBaTh HE OyleM (BCIeNCTBHE ee HEeONPeIeJeHHOCTH).

62. s ¢opmlya] 39, 55 um 25 momyumm:

Ny:(c-q) = 2a-VF-Cq.

Tyr mu momuocTs (39) peauM Ha MaKCHMAJIBHYIO CKOPOCTH (5D) M IONHYIO
Harpysky (25).

63. Orcroma BHAHO, 9TO MOMIHOCTH, TpedyeMaa Ha eJUHHLY IepeMeN[eHus
€IMHUIBL IPy3a, He BaBHCHT HH OT SHEPTHH MOTOPA, HH OT CKOPOCTH, a TOIBKO
ot (GopMBI U BeIHYNHE! adpomnana. OHA IOYTH MOCTOSHHA.

64, @opm[yna]l 62 noraseiBaer CeKyHAHYI paGoTy B TOHHOMETpaxX Ha
mpoXeT OfHOH TOHHK aspomiada Ha 1 Merp mnyra.

Ho ma miozeir uper troapko maras gacts (0,2), mwrm 200 Kr. 3Ha9HT, MEI
monygum paGoTy i TmepeMemeHms ByX demnoBek (¢ Garaskom) ma 1 Merp
nyTH.

65. IIpumem ycnosms 46. Torma ma 62 maiimem: 0,047 ™™, wam 47 Krw,
Ha ToHHY aspomaana m 1 merpmyrm. JTo Ha aBa yedoBeKa, Ha ogmoro (100 xr)
[momyumm] 24. OOGmikBOBeHHO OOWYHEIE aspomiag Ha 1 dYemoBexa, mpm
cexynpHoi ckopoctu B 40 m (144 kM B wac) tparur 40 merp [ug.] cun. Ha opun
smerp nyrtn moitmer 1 merp[ig.] cmma. ¥ Bac ke BEIXOZUT B 4 pasa MeHbLIIE.
Ho croIBKO eme SKOHOMHTCS BpPEMEHM.

66. CrOTBKO e MOJKeT NPOKATHTh (€3 cIycKa HAI a’pOmJaH IpPH YCIo-
puax 46? Ms1 Bumenn, 910 CKOpOCTH IpH 3TOM coctaBiager 051 kM Baac. Ha-
rpyska moamas pasma 125 xr, a wacrEas (Ba MOTOpH, Hamp.) — 25 Kr (Ha
1 ®B. M ropus[omranpnoil] npoexmum). COOTBETCTBYWIAS MOIHOCTH GyHeT
25 merp [ma. ] cmr  (56). Ha 25 m[erpnu.] cman moiiaer ropiogero 0,2 X 25 = 5 Kr.
3HauuT, HaM Hamero OeH3WHa XBaTHT Ha O dgacoB myrtu. IIpm aTom aspo-
niaE mpodeTut 2555 kM. Ho MB mOKasHBaid, 9TO MOJbeMHAS CHJIA HAIIETro
aspomiaHa Ha Jiele OKayKeTcsa, MO Kpaiimeil mepe, B 2 pasa Goxwpmie, T. e.
npubaBUTCA eme 70 KI ropiouero. JT0 JacT BOZMOKHOCTH €My IpoJereTh 06es
cuycka B 30 wacos 15 338 kM, mau Gomee 15 Thicau kuimo[merpos], ato moc-
TATOYHO A mepelera 4epes OKeaw.

67. CropocTs aspomiiaHa 3aBHCHT OT CKOPOCTH BHHTA IO €r0 OKPY/KHOCTH
{a He oT 4HcIa 0GOPOTOB B CEKYHAY, KOTOpoe TeM (onblne, 4eM pasMep BHHTA
MeHbINe). JTa e HHCKOJIBKO He BaBHCHT OT PaaMepoB BHHTa (€ro amamerpa),
a TOIBKO OT IPOYHOCTH MaTepHalla W ero pachupeleleHds B BUHTOBOI (urype.
Tax, BHIrOfHEe OCHOBaHNE BHHTA JIelJaTh MaccHBHee. Bo BcAKOM ciyuae ara
OKpY:;RHafg CeKyHIHad cropocTh He Goxee 500 M, B IpPOTHBHOM cJaydae HH
ONMH MaTePHAJT HE BHIEP:KHT IMEHTPOOEKHON CHIB W BHHT DAaB3JIETHTCA OT HEe
papeGesru. CKopocTh aapomiIaHa, HPH CaMOM HAUMEHBITEM HaKIoOHE (45°)
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JomacTeit BHHTA K DOTOKY, Ha @pakTHKe, Oyager me Oomee 250 M
B cek. max 900 KM B dac, 4YTO OYEHb [aJEKO OT KOCMHYECKAX CKOpOC-
Tei.

68. CrenoBaTenbHo, ecnid MBI XOTHM IOJYIHTH KOCMHYECKHE CKOPOCTH,
JleTad B PasperReHHEIX CIOSAX BO3AYXa, TO BHHT He FOTMTCA (IOMHMO OGBTHOM
cIaboCTH MOTODOB).

Hpowme atux mpemsaTcrsumii, ecTh He MeHee CepPbe3HOe. JTO BONPOC O KUCIO-
posme. MosxHO c:xuMaTh BOBAYX, T. €. HAKAUMBATL €ro B KaMepy aspomiaHa.
Ho mpu ciarum Bosgyxa B 6 pas aGcoaioTHas ero remMmepaTypa MOBBIIAETCS
Basoe. Bor tabamma:

Bo- cronbro pas cixumaerca paspeseHHBIH BOBJyX:

1 | 6 | 36 | 216 | 1296 | 7776
AGcomIOTHAA TeMIepaTypa C;RaTOr0 BO3AyXa:
200 | 400 | 800 | 1600 | 3200 | 6400
Temneparypa mo Ienscmo:
—173 | 127 | 527 | 1327 | 2927 | 6127

69. Temmeparypa c#aToro Bosjayxa moXomut ao 6 teicsu rpamycos Ilens-
cus. Tyr Tpatatca orpomHas paboTa, KOTOpad OTYACTH BHJIEJNAETCA 0OpaT-
HO, eClH, He NOHIKAdg JTYy YyAOBHINHYI0 TEMIIEPATyDy, BIOHATH CiKATHIX
Boanyx B moropel. Coxarme B 36 pas eme MOMKHO pomycTuTh (IpH GOMBITEM
C/KaTHU XHMHYecKad pDearuMdg M BHeleHHMe Temla 3sajeprarcs). Tyt Tem-
neparypa Gyner oxomo 527° II.

70. Jlns asponana u aTo xopomo, T. e. 1019 xm B wacldl. o raroro caarus,
O[[HAKO, Ha NpAaKTHKe eme He JOXOAUIH, HO MOKET OBITH MOMIYT.

71. Ho kak OmTh mansme? Hak moJydYnTh CKOPOCTH eme 6ojbmie, mpH Ko-
TOPHIX HH BOBJYIIHHH BHHT, HH CMaTHe B MoTopax Hempumenumo? OT oGpg-
HEIX MOTOPOB M BHHTA NDHXOJHTCA OTKAa3aThCA.

Mosxuro GpaTh ¢ coGOir B JKHAKOM BHJE B3amack KHCIOpPOJa, B3PHBAThH
¢ TOMOImEI0 HMX Tropiodee, BHOpDACHBaTh HPOAYKTH B3PHBA HAPYKY depes
TpyORY (kak a10 y Mens onucano B 27 r.; cum. «Kocmud [eckan] pakera») u moin-
B0BAThCA OTHadeil, KaK JBHTATeJeM.

Ho, ¢ opmmoit cTopomEl, KpaiilHe He KOHOMHO OOGpDEMEHATH adPOINIaH Be-
COM KHCJIOpOJa, KOTOPHIl panpme 6paica uz atMmocdepst. C Apyroit cropous,
CKOPOCTEL asponjiaHa He HACTOJBKO 3HAYHTENLHA, YTOOH BHIFOJHO ORLIO MOJb-
B0BaThCA OTHAdEH.

Ha emmanmy Beca ropiouero, COCTOAMIETO0 W3 YHCTOTO yriepojia, HAajo
Kucaopona mo Becy B 2,7 pasa (32 : 12) Goapme. MToro macca samaca Toif e
DHEPIHM yBeIHYHBaeTcA Toraa B 3,7 pasa. Ecam Gul Mcmoan3oBaHme ropio-
9ux GBLIO BO CTOJABKO K€ pas (OJbIIe, TO TOTMAa MOMKHO OH eme NMPUMHPHTL-
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CA ¢ 3TOH HENPHATHOCTHI0 TeM (O0Jee, 9TO MEHl MHOTO BHIATPAEM B CKODOCTH
IOBIKEHUA,

72. B paspemeHHOM BO3QyXe HCHOJB30BAHHE TEMIA MOKHO [OBECTH [0
50—100% (8 mBmkemuum razoBoro or6poca). IcmonpaoBaHme e pPaKeTHO®
(B MBIMKEHHH paKeTH), IPH CKopocTH B 1—2 KM B CeKyHAY, efBa JH Gymer
BEIIIE HCIIONb30BAHNA €ro B OOHKHOBEHHEIX MOTOpax.

Yrobsl pakeTHOe HCIOAb30BaHHE OBLIO IMOJHBIM, HYKHO, 9TOOH CHOPOCTH
orGpoca (B KasKmblil MOMEHT) PABHAJNACH CKOPOCTH [BIKEHUA AaspomiIaHa
(«Mccreposanue», 26 r.) [,

73. Orcioma BbITEKaeT O4eHb CIOMKHAA KOHCTPYKOHA JeTaTelbHOI'0 INpH-
Gopa Gompmoit cropoctn. CHawala OH mycKaeT B [JeJN0 OCHYHEIE MOTOPHI H
rpe6uoit BuaT. IloTOM BHHT yCTpaHseTcs WM BEPTHTCA BIYCTYIO, 8 MOTOpPBI
HAKAYMBAIOT BO3JAYX B B3ajHee HIOIHPOBAHHOE NOMENIeHHE, W3 KOTOPOTO
OH BHIPHBAETCA CO CKOPOCTHIO, PABHOM CKODOCTH [BHIKEHHSA AadspOIJIaHA.
Tar Kak cHa9ala 3Ta CKOPOCTH YBEIHIMBAETCH, TO CKOPOCTH BERIPHIBAIOMEro[c]
¢3alM BO3JyXa TOe NONKHA pactdH. Horma oma gopacraeT 0 KHJIOMeTpa B
CeRyHAY WIH (oiee, TO TE JKe MOTOPH HAKAYMUBAOT BO B3PHIBHEIE TPYOH i€~
MEHTH B3DHBA, BEUIETAIONINE B Pa3pPEKEHHOM BOBJYXe CO CKOPOCTHI0 3—D KM
B CEKYHAY.

74. Tyt me cTaHOBHTCA BechMa 3aMeTHa HEHTPOOEMKHAS CHIIA [JBUKEHHSI
aspomiiaHa KpyroM 3eMId, BeChbMa YMEHBINAIOINAH €0 Bec U pafoTy mepe-
smemenna. Oma gOXOmHT [0 HYJIA, KOTAA A9POINIAH MOJYydYaeT HEPBYI KOC-
MHYECKYH0 CKOPOCTH M BBIXOIMT 3a NpPEJeNE aTMOC(epHl.

75. Bunar momer gaTh 0OJbINE CKOPOCTH aspOIIaHy, 9€M 9TO AYMAIOT.
CKOpPOCTH er0 N0 OKPYHHOCTH, KOHEYHO, He MoyKeT 6hiTh Goapme 500 M B ce-
KYHIY, HO JOIACTH BUHTA MOTYT OHITH HAIPaBJEHE! IIOYTH TapAlIeIbHO BCTPed-
HOMY HOTOKY, HJIM [BH}KEHNI0 aspomnana (¢ yrimoneHuneM B 20—40°). Cravana
ero pabora Gyner mourn GecmosesHa. Ho Korga aspomman mpuoGperer Gonb-
Iyi0 CKOPOCTH, TO BUHT, NPH H3BECTHOM COOTHOIEHWH, HaYHerT paboTaTh
Gosiee 9KOHOMHO. Pa6oTa W BCAKOT0 BHHTA HE3KOHOMHA B Hadale [BH/KEHHSA,
KOIZ]a aaponllaH He MpHoOpeN eme OKOHIATEIbHOM CBOMCTBEHHOM eMYy MOCTOSH-
HOil cxopocTu. X 0pomo, eclim Obl JOMACTH BHHTA, aBTOMATHIECKH HJIH IIyTeM
yupaBJIeHHS , MOTJIM MEHATH CBOH HAKJIOH, IOCTEMEHHO YMEHBINAA 670 K BCTPeY-
HOMY TOTOKY, 110 MEDe YBEJIMIEHH CKOPOCTH CAMOJIETa.

Xora paGora mpym MaJOM HAKJIOHE JOmacTeil K MOTOKY M KpaiiHe HEIKO-
HOMHA, HO 9YTO K€ HelaTh, €CJH HeT JPYyroro BHIXO4a IPH ymoTpebideHHH
puHTa. OMHAKO MBI 9Ty KOHCTPYKIHIO M MAJNbIil HAKJIOH JOMACTeH K MOTOKY He
PEKOMEHTyeM.

76. IIpome coolmuth cpasy KaKEM-THGO CIOCOGOM BHAYHUTENLHYI0 CKO-
POCTH asponslaHy H IOTOM IYCTHTh B A€N0 BO3JAyIHEE Hacockl. OHR ¢ moMo-
I(b10 O0OBIKHOBEHHEIX MOTOPOB CIYINAIOT M HAKA9HBAOT B 0CO0YI0 3ajHION Ka-
Mepy Bo3gyx. M3 mHee oH BEIpEHBaercs uepes ocobbie TPYOH HaAPYKY, 3a KOp-
MOBYIO 9acTh RopalGisa. BEuTer rasos JMerko peryImposaTh, €00GpasHO TmONY-
YeHHOI CKOPOCTH a3pOMIaHa M SKOHOMMUH,
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77. CROpOCTH BEJIETAIOMIEI0 M3 OTBEPCTHA B Pa3peKEHHOE IPOCTPAHCTBO
Tasa JOBOJIBHO OAHOOOpa3Ha W MaJ0 B3aBHCHT OT cTemeHm ero ciarug. Ho
‘BeJ[b TO CHPABEJIHBO TOJIBKO IPH NOCTOAHHOM ero Temmeparype. Boobme sxe
«0Ha HEMOCTOSHHA M MOKeT HOXOAWTH A0 MHOTMX THICAY IpafycoB (Kak Obl HA
GBI paspeieH M XOJONeH BHadajle CKUMaeMbi ras). Eciam HyxEa Maras
<CKOPOCTh 0TOpoca (IpH MaToil CKOpOCTH CHAapsjaa), TO Mbl C:XEMaeM H HaKa-
qHBaeM BO3AYX yMmepenuo. Torga CKOpPOCTH €ro NpH BHIXONE MOMET OHITh
nmaxe Mmeree 500 M B cexynny. Ho ecm HyXHa yCHIeHHAs CKOPOCTH BHOpAacH-
BaeMOTO BOBIYyXa, TO HAKAUWBAHHE YCKODAETCA, BOBAYX CHKUMAETCA CHIBHEE,
.‘GOJIBE OT 3TOro HaI‘IJEBaETC}I H CHKOPOCTE €r0 YBeJHYHBaeTCHd. CROPOGTB CHJIBHO
€XaTOTO B HArpPeToro [0 MHOTHX THICAY TIPAajyCcOB BO3JYyXa MOMET JOXOIHUTH
Jio 2 m Gomee Kmao[merpoB] B cekyHAYy (IpOIOPIHOHATNBHO KBagpaTHOMY
KOPHI0O M3 YOpPYTLOCTH Tasa, WJIH ero aOCOJIOTHOH TeMIEpaTypHI).

He zabygem, 9To C:RUMaeTCA BO3AYX OUYeHb paspeeHHBH, mHanp[mmep]
1 1000 pas, m crymenme ero gact masieHme Toabko, manp|[mmepl, B ogmy art-
Mmocgepy,— UTO OH CHA4Yala XOIOJEeH, HO OT CXKAaTHsA CTPANIHO HArpeBaercs
H BEIPEIBaeTCA ¢ TeM 00JbINeI0 CKOPOCTBHIO, 9eM 9TO Harpesanue Bhime. ILnor-
HOCTH CIKATOTO0 BO3QyXa TYT He IPH TeM, eCOH TOJBKO KPyroM O4eHb paspe-
/ReHHOe IPOCTPAHCTBO.

78. Moropr name moryTr paborars ¢ mocrogHHOH cmiroii. Torga ckopocrs
MCTEUEHHS CIKATOrO BOBYXa MOMKET PETyJIHPOBAThCA 3acioHKamu. Uem BBF
IyCKHOE OTBEPCTHE MeHbINe, TeM 00JbIIe B pesepByape OymeT HaKOMIATHCH
BO3MyXxa, TéM Gombme OH OyJeT CiKaT, TeM CHILHEe HATDEeTCH U TeM BHIIIe
0Oymer cKOpOCTH ero HCTedeHHA H3 Tpy6.

79. Hamo TonBKO OTpajuTh BOBAYNIHY0 Kamepy OT moreps rTemia. Ecaum
CIKATHIH BOBAYX Oymer OXJasKmaThCsd, TO CKOPOCTh MCTEYEHHS TPY/JAHO BO3BHI-
marhs M, KpOMe TOro, TOrfa Me OyzeMm GecmlIOJHO TPATHTHL PHEPTHI0 (KOTOpas
6y[er MpeBpaIaThCA B TEIVIO M YXOJAUTH B HeGeCHOe MPOCTPAHCTBO).

80. Ilpn eme Gompmeil CKOPOCTH a’POIMIAHA YiKe BHITOJHO OyeT mpAMO
C;KMTaTh TONIMBO B BAIACEHHOM KHCJIODOJE.

81. Besikmit TenIOBO# ABHraTelb B TO Ke BPeMA H PeaKTHBHBIE mpubop,
©CJIH BEIXJIONHEIE Ta3kl HAIPABIEHH B KOHHIECKHe TPYOH I BEIPEIBAIOTCA B CTO-
POHY, NPOTHBONOJOKHYIO IBM/KEHHI0 dRUMaka Wi Kopabas. Ho Taxk kak BH-
pHIBaeTCA HX HEMHOTO, CKODOCTH KOpabasA Mala, TO MCIOIL30BaHHE 2TOH 70
IMOJHHTEILHON 3Hepruu Oymer ouens caabo. ITosromy (mamp., B aBTOMOOHIIE,
OGBTHOM a3pONJIaHe) €0 HE MOJAB3YIOTCH, a Ta3Hl BHIOPACHBAIOTCA (€3 BCAKIX
npHcnoco6IeHHuit B pa3HEE CTOPOHEL.

Ha mameM ObICTPOXOZHOM adpomjaHe Ha BEICOTAX OTHM mpeHeGperaTs He
caenyer. Ho, KoHeuHO, cHJIa 9TOH peaKkuy He GyIeT A0CTATOYHA BBHAY HEOOIb-
mIOro KOJHYECTBA B3PHBAKINErocs B MOTOPAX MaTepHAaJa.

JBurarein MoryT HaKauMBaTh BO3AYX M [JaBaTh BO3AYIIHYI0 pEaKIHIO.
Ho m BrIxJonHEbE rass OyIyT OPOHSBOANTH Ta30BYH DEAKLHI0.

Bosgymuaa peaxnmusa Oyjer yTuiausupopath, npumepmo, 20% remmorss
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ropenusa. Ocraomuecs 80% OGyayr mcmonssoBambl BHXJIONHEIMA rasamu. Ho
BBHIY MaJoOil CKOPOCTH ad’poluTaHa ToidbKo mpomentoB 10—20 sroii smeprum
ToiIeT Ha OBHJKEHME CHapAma.

Bce e BRIXORUT, 9TO MCHOJH30BaHHE BHIPHIBAIOIUXCA Ta30B B PA3PerKeH-
HOM NPOCTPAHCTBE MOMKET YNBOHTH paboTy MOTODPOB.

82. 3ameruM, KcTaTH, 4TO BOBAYX JJIA HaKaYWBaHHA HAJI0 H3BIEKATb
HacocaMH U3 IPOCTPaHCTBA mepej HOCOM Kopaliis, a BEOYCKAaTh ero Ha KopMe.
Torma Bmepenu cHapsma BO3NYX paspeguTCs, a €3agd CIYCTHTCA. IJT0 Oymer
MMOATOHATH aaponnaﬂ.

83. CnoxHOe yCTpOHCTBO MOTOPOB aspomaHa YTAKEIAET ero H jeslaer
magonpurogasiM. IloaToMy ME mpemiaraeM HECKOJBKO €ro THOoB. Bce oHm
IPy30mogBeMHE — He MeHee ueM Ha 133 uwenosera, npu pasMepax He MeHee
20 M B piMHY W WMEpHHY W He MeHee 2 M B BHICOTY. MOmMHOCTS X MOTOPOB—
me HIKe 10 000 merp [mg.] cma. (Bupouem, MoskHO CcysuTh BABOE a’pomliaaH,
M TOrAa yjelbHas paGora ysexmumrtca B 1,4 pasa).

Toapko He Hano 3a0HBaTh, YTO MOJHaA MCTHHHASA IOABEMHAs CHIa aspo-
ITaHa WM HarpysKa Ha KB. MeTp, IO KpaiiHeil Mmepe, B [Ba pasa 00JbINe, geM
Mu Bergueanan (26 m 27).

IdToT HBGEITOK MOKET GHTH HCIOJB3OBAH PA3HBIMH CIOCOOAMH: OH MOKET
YBEJIUYATH YHCIO macca:kupoB B 6 pas, om Momer OHTH ynmorpeGieH Ha ycH-
JIeHHBIe 3amachl TOINIMBA, KOTOpble MAAyT €My BOBMOMKHOCTH CO BCEMH macca-
JHUpaMH ODpolleTaTh 6e3 coycKa 9eTBepTyI0 HOJI0 OKPY:HKHOCTH 3eMHOTO IIapa.
MosxrO gacTs H3GBITKA MONBEMHOM CHJE IOKEPTBOBATH Ha YHOPOIEHHE adPO-
miana (25). Ucnoapsosanne Mosker GHITH B JPYTOro COpTa.

84. BosspaTuMca, OfHAKO, K THIAM a3pOIJIaHOB.

A. Camoner pja mojlera B HUBIIMX CJT0AX aTMOc(epHl He BHIMIE 3—4 KM.
CeepxpiaBieHHe, BOOJOBHHY aTMOC(EPH,— HYKHO JUIIb JIf IPHOAHHA Kpe-
moctH H HecrmGaemocT:m o0omoure. J[Burateqm H BHHTH OGEIKHOBEHHOTO
BHaa, ckopocts — 500 KM B uac, mepexer us Epponst B AMepEKY — He Goxee
12—15 wacos. Ymcno maccaskmpos, npu HamMmenbmem pasmepe (20 X 20),—
ot 133 no 798 wenosex. Ha maccamupa mpupercst ot 75 1o 12 MeTpHIECKUX CHII.

85. B. Asponram jis moiera Ha BEICOTaX, Tjeé YEJOBEK YK€ CTPAaer
OT paspe:keHHA BO3AYXa W IJie¢ CKOPOCTh CaMOJIeTa MOMKeT OBITh MHOTO BHIIIE.
JlBHraTenu oGsI9HBIE, HO JOMACTH BHHTA MaJTOHAKJIOHHBI K HAUPABJICHHIO IBH-
s#erua. Yacts paboTHl MOTOPOB HIET HA CIKATHE BO3AYXA [JIA HHUX Ke, a ApPY-
Tag — IJA BO3AYMHOH peaknmu. TyT paboTa BO3JYNIHBIX BHHTOB HEdKOHOM-
Ha, HO CKOPOCThH caM0JeTa pasa B jBa Ooiabmie.

86. B. Bumr ycrpamserca. [[BHraTelM 3aHATH HCKIIOUHTEIbHO CKHMa-
HHEM BO3AyXa pamd Boaaymuoil peakunu. llodp3yioTca U BEIXJTOOHEIMH ra-
samu. CKOpOCTH W BBICOTA HMOAHATHA OOJNBINE, 9eM YV TPENBIAYIMEro THHA.

87. I'. Cropocts m BEHICOTA modeTa Goabme. J{BHraTrean MalOCHIbHBIE U
BAHATH TOJBKO HAKAYUBAHMEM He(TH M KHCIOPOJHHX COEJUHEHHIl BO B3DHIB-
Hele KOHHYECKHE TpPYOHI.
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88. II. Cropocts eme Goavme. Boxpmas BeicoTa 0CBOGOMKIaeT OT COMPO-
THBJIEHHA BO3[yXa, & CKOPOCTh M MEHTPOGEKHAA CHIa — OT 3eMHOM THAMECTH..
To u gpyroe menanT ABH/KeHHe CHApAJa BeIHHIM, He TpeOyd pacxofa dHepIrHH.

89. IMocnenaue Tpu THma TPEGYIOT BHAYMTENLHON HAYATBHOH CKOpPOCTH,.
KOTOpas MOKeT UM OHITh JaHA BCIOMOTATENBHBIMI I10€3[aMH, B30HpalIMUMICH
Ha ropH (cm. Mou «PaxerHre moeaga») (61

90. IIpu HOBEIX cHCTeMaX ABHTATeNeil BOSMOMKHBLI JOCTH;KEHHA GOMBLIMX
BBICOT, Pa3pPe;KeHHBIX CJI0EB BO3AyXa W 0OJBINHX cKopocreil. Exgmamma myrtu
Oyner 06XONHTHCA HEJEmeBO, HO OYAeT OrPOMHBIH BHIUTDHIII BPeMEHH. BOT
B 9eM IPEeHMYINeCTBA HTHX adpPOILIAHOB. 3aTeM OHM CIYKAT He3aMeTHBIM Ie-
PEXOIOM K B3Be3[I0IJIaBAHUIO.

91. Her mamo6mocTm TopH30HT|anbHyw] mpoerumio aspomiaHa MeaaTh.
kBajparaoil. OHa MoKeT GBITL U YBKOH, cocTOAMEN U8 3—5 HAAYTHX MOBEPX-
mocreil ppamerua. Ho torma ymensmas pabGora pgpurarelei Oymer ©Gosbmie
BCJIE/ICTBHE TIPONOJBHON mpopmoirosatocTd. Tak, mpH Takoit o6paTHO# mpo-
[OJNTOBATOCTH B MOBa, pabora yseamdurca Ha Rarkue-aubyms 30% (cMm. moer
«Conporusnenuer, 1903 r.) [7]

92. IlenTpoGesxuas cmia, IpH JABH;KEHHH aspomiaHa co ckopocrsio 300—
400 M B cexymmy, Ha SKBaTOpe, N0 HANPABJIEHWIO [BHKEHUA 3eMIH BOKDPYI
OCH, YMeHBIIAeT Bec aspoImlaHa, HpEMepHO, Ha 1% . ¥ MeHsa roToBH GopMyJIsl
H pacdeThl IBHMEHHA HOBOTO aaponﬂaﬂa Ha BRICOTAxX, B paapemeHHOM BO3YyXe,
Tie IPHHAMAETCS B pacier H meHTpobesknas cuia (Mo pykommeb 1926 r.)[8l,

TJABHBIE BBIBOJIBI U3 MOEr0 COYHMHEHHA «HOBBIA AJPOILJIAH» [°]

Npes makoro aspommaHa coBceM He HOBAa: B3TO Aa’spOMIAH-KPHIO —
NaBHO NPOEKTHPOBaHHHI cHapan. IIHeBMaTHYecKad €ro KpemocTs — TOME:
HE HOBOCTb.

Ho cosepmenHo HOBEI (pOPMYIBI U BHBOIB H3 HAX.

Boofme gyManam, 9T0 CKOPOCTh A9pPONJIAHOB B paspeKeHHEIX CJI0AX BO3-
nAyxa Momer OBITH rpoMajHa, 0Jarogaps MaloOMy CONDOTHBIEHHIO BO3JyXa,
KOHEYHO, eClIH MOTOD, CHaOMKeHHHI KoMIpeccopoM, He oclabeBaer.

Ho »r0 coscem mesepmo. Ha BrIcOTax ckopocTs TOIBKO TOrma Goisime,
KOTZa 9HEPTHA MOTOpa (Ha eUHHIY €ro MaccH, B 1 ceKyHAy) npomopuuoHaIb-
Ha KBaJpaTHOMY KODHIO M3 Da3peskeHHOCTH Cpefbl, T. €., KOTja BJEKYIIad
BIEpe[ CuJa, HJIM TAra, IOCTOAHHA. B TakoM ciydae CKOPOCTH IIPOIOPIHO-
HaJlbHA 9HEPTUH MOTOpA.

Ha sTom ocHoBaumm moiayynM TabIHIy.

Paapesxennocts BO3nyxa:
1 | 4 | 9 | 16 | 25 | 36 | 49

Bo curomexo pa3 BO3pacraeT CHKOPOCTE H norpeﬁuaa YAelIsHad 9HepPrusa
MDTO}’J& B CeI{yHﬂy Ha eJIHHHIOY ero M&CCH}

1 ] 2 4| 5 | 6 | 7
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OTOT BHIBOJ] OTHOCHTCH K OOBIKHOBEHHBIM BHHTOBHIM adpomianam. Ho, Bo-
TEepPBHX, ¥ HAC HET MOTOPOB 3HEPIUYHEe HBBECTHHIX, BO-BTOPHIX, €CJIH OB H
b1 — OOBIYHBIE BHHTOBOI IIpomellep pasopBalcA OH npH (0JBIOE CKO-
pOCTH.

OCTaeTCH TOJBKO OTHa3aThCA OT BO3JYIIHOI0 BHHTaA H BOCIOJB30BATHCHA
pearuueii oTGpacHBaeMBIX Haszajl NPOAYKTOB ropenus. JleficTBUTEIBHO, TATA
HWJIH peaknud mpa aToM 6y,]16T OJlHA H Ta He He3aBHCHMO OT CHOPOCTH OIBHHEHITA
.cHapaAga, a pa0doTa mpomOpIMOHANBbHA CKOPOCTH, 9TO KaX pas3 u Tpebyercs.
TOJII:KO npH OGHRHOBEHHOM l'IO'l']JBﬁJIeHHH ropoYdero peaxknona OKa3blBaeTCHA
mepocraTounoii. Ero csxmrars mago B 5—10 pas Goaxsme. Padora ke or moTo-
poB TpeGyercs He(GOMbINas: TONBKO JJIs CHKATHA BO3AYyXa, HEOOXONUMOTO [
B3pHIBOB B paounx muimuapax. Ilostromy takoit motop Bo 100—200 cmax mo-
eT OLITh HEeMHOTO THKeJIee OOBKHOBEHHOro. Taroil peaKTHBHHIN a’pomIaH
OymeT OYeHb HEIKOHOMEH IIPH JBH)KEHHH ero B NJOTHEIX CIOAX BO3AyXa.

ITpaBuabHOCTH BEIBOJA O 3aBHCHMOCTH MEMKJY CKOPOCTBI0 paKeTonJaHA I
IJIOTHOCTBI0 CpEefbl MOKHO IOATBEPIUTH OYEeHB IPOCTHIMH DPACCYMKACHIAMM.

Ilomoxum, 9TO camoJieT IPH NJOTHOCTH BO3[yXa B eIHHHILY M TaKOi e
TAre mpomeliepa HMeET TOMKe eJHHANY CKopocTH. Temeph, eclu OH Oymer
IeTaTh TaM, Ijie IIoTHOCTH atMocdepsl Gyner B 9 pas MeHbme, HO TFOPH30H-
TallbHAs CKODPOCTH B TPH pa3a 6oiplle, TO paBHOBeCHEe ero He HAPYIIUTCA IPH
TOM ’Ke TATe BHHTA, T. €. OH He OymeT HH mamgaTh, HA HOTHUMATHCA.

B CaMOM [leJie, 110 M3BEeCTHBIM 3aKOIaM, OT YMEHLIOICHHNA IJIOTHOCTH Cpenbl
JlaplleHne ee Ha KpPLIbA YMeHBMUTCA B 9 pas, H TO ke JaBJIeHHE, OT yBe-
JWYEeHHA CKOPOCTH B TPH pasa, ysearmwaurca B 9 pas. 3mauur, B pesyiasrare,
OHO OCTAHETCS HEeM3MEHHBIM M PAaBHBIM TAMKECTH CHapsma, KOTOPHI U He OymeT
Onarofapa ?TOMY HAaJaTh.

C apyroil cTOPOHEI, TATA BUHTA, KAK OJHA M3 COCTABJAIIUX JABJICHAA Ha
KpeuibA (yrodl aTakW KOTOPHIX He H3MeHmica), ocraercs memsmenmoir. Ho
ceryHaHaa paGoTa MOTOpa BCe ’Ke BO3pacTeT B 3 pasa, MOTOMY 4YTO CKOPOCTh
yBeIHYmIach B TpH pasa. Tara BUHTA OCTAeTCA HEMBMEHHOIl, MOTOMY 9TO Bpa-
mareJLHad ero CKOpOCTh YBEJIMYMIAch B 3 pasa, OTYer0 JaBleHHEe HA ero
ITomacTu Bo3pociao B 9 pas. Ho mIoTHOCTS cpejibl yMEHBIIHIACH BO CTOJNBKO Ke
pas, Tak 49TO0 TATa NpomeJiIepa He H3MeHHIAch. Il coKaleHHI0, HEBO3MOMKHO
yckopenue BpameHua Bo3p[ymmuoro] BuHTa, H6O OH MOKET Pa30PBATHCA OT
IeHTPOOEKHON CHIIEL.

Ecau, BooGuie, cpepa paspegunach B n® pas, TO CKOPOCTH U paboTa MOTOpa
yBeIHUNBaeTCA B n pas.

fleno, uro mpm ymorpeOIeHMH PaKETHBIX IBHraTeNeil, TATa KOTODHIX He
3aBHCHT OT CHKOPOCTH CHapﬂf.ﬂﬂ, CHOPOCTE HOCIHeqHEero MOeT BO3pacTaTe B
paspemkeHHOil cpefe.

Ho samac B3peIBUATHX BemecTB (CM. MOH COYHHEHHA 0 KOCMHMYECKOH pake-
Te) — OmpefelleHHBI; U MOTOMY, 4eM OOlIbINe CKOPOCTH pPaKeTOmJIaHa, TeM
MeHbIIe BpeMa motera. IIpoiifernoe ke HauGoOIbIIee MPOCTPAHCTBO OCTAETCA
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HeH3MeHHEIM. DBEHMTrpeIBaeTca TOTBKO CKOPOCTH M COKPAIIAeTCA BpPeME
nyTH.

IlpuroM MH moApasyMeBaeM TFOpPH30HTAIBHOE M pPaBHOMEDPHOE [BHIKEHHE
H He TPUHHMAEM BO BHHMAaHNe HH paboTy NOJHATHA CHAapAAa HAa BLICOTY, HE-
00XOANMYI0 IJif MONYIeHHA IKEIAeMOH CKOPOCTH, HH 3Ty HAYAIBHYH0 CKO-
pocTh, KoTopasa eme TpedyeT pacxoja SHEPrHH, IOIIOMAMIEil ropioyee.
O6a mpuGapouHble pacxopa TeM 0oOJnIle, YeM 3HAUHTENBLHEE 3HelaeMasd CKO-
pocts. Urak, TpBUHAS OIS SHEPTHH rOPIYEro MOIJIOM[AeTCs HAYaNbHON CKO—
pocreio u momaatTueMm. U To u gpyroe coxpamaer peiic cuapaga. Ho xax cko-
POCTh, TAK W BHICOTA JAIOT BOBMOKHOCTH, IPH HX IOTACAHHH (CIHYCK H IO~
TepA CKODOCTH), NPOHWTH emie HEKOTOPOe AONOJHHTeIBHOE MPOCTPAHCTBO.

Ecre Takaa CKOPOCTh, IPH KOTOPOH Bce ropiodee HOIJIOMIAETCS IPHOOpe-
TEHHeM JKeNTaeMoil CKOPOCTH M TOJHATHEM B pasperKeHHbIe CJIOM BOBIyXa.

Torma Bech MyTh COCTOMT TOJMBKO H3 YCKOPEHHOTO IMOJHATHA HA BEICOTY
H TaKOTO »Ke HAKIOHHOrO0 CHOYCKa NIPH 3aME[JIeHHOM J(BUKEHIH.

- 3mech pas0HpaTh MBI 3TOr0 He OymeM, Tak Kak MMeeM B BHAYy He(oJblmue-
cropoctu (mo 500 M B cekyumy uau mo 1800 kit B wac) u TaKHe e BBICOTH, MO—
riIomaIHe CPABHUTEIBHO HE3HAYATENLHOE KOJIMIECTBO TOPIOUETrO.




HKOCMUYECRHUE PAKETHBIE IIOE3[IA

OT ABTOPA

Mgue y:xe 72 roga. fI naBEO He paboTao pyKaMu ¥ He IPOHBBOKY HHKAKHX
OIEITOB.

Hap peakTUBHBIMH mpuOOpaMH OpaKTHIECKH TPYAATCA Ha 3amajne co Bpe-
MEHH H3[laHuA Moeil mepBoii paGorer B 1903 r.

Crauana nckanu npumenenuit k soennomy nexy (Yure B lllsernum u Kpynn
B 'epmamum).

ITorom, co Bpemenn gpyroro moero Tpyaa, B 1911—12 r., pa6oraan soodme
TeopeTHIecKH U aKcmepuMmentaabrno (Buprenann, I'ogmapn). Torpa me BHCKa-
3aJ1 cBOM coobpakenua u JcHo IleapTpH.

Ho ¢ 1913 r. u B Poccun '] MBOrHE BamHTEpECOBATHCH BOOPOCAMH 3aaTMO-
chepHOTO JTeTaHHsA, B 0COOEHHOCTH KOT/[a YBHJANH CePLe3HOe OTHONIEHHE K HeMy
3anama. [Tepeoivu 3abesunxamu 6pinn: Promun, Ilepensman (oueHb AOCTYIHBIE
u HayuHHe tpyns), lMupunkun, B. Bopo6res, Manyitmos, Pabymmuckuii,
MImypro u pgpyrue.

Co BpeMeHHM HBIAHHA B O4eHb pacmpocTpaHenHOM :kypHadue («I[Ipupoma m
momm, 1918) moeit paGotsr «Bue 3emam» (ormenbnoe usplamme] B 1920 r.)
3amHTepecoBalcsa 3seamonnaBanuem OGepr. Ero counHenne Jajmo repMaHCKUM
YUeHEIM M MBICHUTENAM H3PAJHEIN TOMIOK, GIaroJapAa KOTOPOMY IOABHIOCH
MHOTO HOBHIX paboT m paboTHHKOB, kakope: Boabd, Banrse, Iedpr, I'onannu,
Jleit, 3anpep, Onens, llepmesckuii, Jlagemau. Ilocaensuie nBoe oueHs ycepa-
10 (ocobemno JlageMan) mepeBOIWIM W pacmpocTpaHAIHn MoH Tpyapl. To e
nenanun 8 CCCP Mogecros, Basar, sanosckuit, Eropos, [assjos, Jlanupos-
Cro6xro m mpyrue (Ges mojmmcm).

IMogsunucr pakeTHEe aBTOMOGHIM, TIMCCEPH, CAHH M Jaske appOmIaH
(mop, ynpasaenuem Illtamepa). Bce 270 GBIO Ouenb HecOBEPIIEHHO, HO IIPO-
H3BOOHJIO0 MHOTO IOYMY H OBLIO IMOJE3HO KaK B OTHOIIEHWH OIIBITOB, TAK H B OT-
HOIIEHHH PacHpOCTpaHEHHA MHTepeca CpeAHl Oo0IMecTBa, YUEeHHX W CTPOUTENeN.-
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Cranu cunpuee pacnpoctpauarses st ugen # 8 CCCP. Buicrynunu: Ber
yuHKHH (reKknun), Ilaunep u Ponmn. ITocrepnnii cBonMu mpeKkpacHeIME pa6o
TaMH, OONMPHEME CRBEJEHHAMH IO JIHTEpPaType BOmpoca, GeCcIpHCTpacTHeM
0COGEHHO CIOCOOCTBOBAN PACIHPOCTPAHEHMIO HMel apesgomiaaBanuma. Moskmo
CKasaTh, 9TO MEPBHI cHelualuceT MO 9To# gacTH y Hac npod. Pomun. Torga
e IPONOBeNOBaNH Hopyl muelo Umxepckmii, Pomunix, Crporanos, Pemum,
ConoBres, 'mymro W aHOHHMEL.

He TonbKO 3a rpaHHIel, HO H y HAC TeNepPh YUPEKIAIOTCA HHCTUTYTH H
obpasylorcs 0oGmecTBa, YNeHH KOTODHIX YCIENHO H TAJTaHTIHBO pPACIPO-
crpamaloT HoBeie Hueu. Tarosw:: Jlpsom, Ilepexsman, BopoGres, Beitreann,
Popurix, Benrepos, Horuparerako, Jlymenko m apyrme wiens: 3Tux o0IecTs.
Ocobemno MHOTO Hammcaadm 03eHb AenbHEX crareit Ilepexsman u JIpBOB.

ITpuser or Mena paGoraukram actpoHasTHKN Kak B CCCP, Tar u 3a rpamu-
meii. VM nmpuperca mopaGoraTs He OguMH mecATOK JerT. Iloka 5To jemo He-
GraromapHOe, pHCKOBaHHOe M GeamepHO TpyaHoe. OHO moTpedyeTr He TOTLKO
9pe3BHYANHOI0 HAUpPAKEHHA CHJ H MeHHAJBHEIX JapOBaHUil, HO H MHOTHX
JREPTB.

BoapmuHCTBOG OTHOCHTCA K 3BE3JOINIaBAHMIO, KaK K epeTHIecKoid umee,
¥ HUYEro He Xouer caymarh. Jlpyrue — CKenTHYeCKH, KaK K Bemy, abCOJ0THO
HEBO3MOKHOI, TPETEH — depecuyp HOBEPUUBO, KaK K IPEIMETY Jerko u CKOpo
ocymectsumomy. Ho mepsrie Hema0eskHbe HEYAATH 00ECKYPAKHBAIOT H OTTA-
KHBAIOT CIa0BX W MOAPHIBAIOT JOBepHEe OOIEcTBa.

PaGoraromux oxupa0T GOIbIINe pa30uapoBaHHA, TaK KaK 0JarompuaTHOE
pemeHHe BOIpoca Topas3g0 TPY/JHeEe, YeM AYMAlT CaMbleé OPOHHIATEIbHEIE
yumur. X Heynawm, McTOmMeHNe CHJ M Hage[I 3aCTABHT MX OCTABHTH [0 He-
3aKOHYEHHBIM T B HeYaabHOM cocToguHuH, [loTpeGynoTca HOBEE H HOBEIE Kajph
CBEHHX 1 CﬂMOOTBEP}{{BHHH}( CHJI.

3Be3onIaBaHie HEIb3S H CpaBHHBaTL ¢ JeTanueM B posgyxe. Ilocmen-
Hee — HUIPyINIKa B CPABHEHHUM C II€PBBLIM.

Hecomuenno JOCTHTHYT ycmexa, HO BO]I]JOC (0] BpeMeHH ero NnOCTH/KeHHA
AJd MeHA COBepIIeHHO 3aHPBIT.

IlpencraBienne 0 IErKOCTH €ro pemieHHA €CThL BPEMEHHOE 3alIyHIeHHe.
Koneuno, oHO mOIe3HO, TaKk KaK IpHAaeT GOLpPOCTb H CHJIE,

Ecau 651 3Hadu TpymHOCTH mela, TO MHOTHe, paGoTalomie Temeph ¢ SHTY-
3Ma3MOM, OTHIATHYJIHCH OBl C y/KacOM.

Ho saro kaxk mpekpacmo OymerT AOCTHTHYTOe. 3aBOEBAHHE CONHETHOI
CHCTEMB! JJaCT He TOJBKO DHEPrHi0 W KH3HbL, KOTOPHE B 2 MIILIHapaa pas 0y-
nyT o6HIbHEe 3eMHOM YHEPTrHH W JKM3HH, HO H IpocTop eme Gojlee OOHILHEII.
Yenosek B cBoeil BiaacTH Hajd 3emlell BiIaJeeT, TaK CKa3aTh, TOJIBKO NBYMA
H3MEpDeHHAMH, TPeThe ¥e OTrPaHHYeHO, T. €. PacnpocTpaHEHHe BBEPX H BHH3
noxa HeBo3MOkHO. Torga e dYeJOBeK MOAYYHT TPH H3MEpPEHHA...

A orcyrcTBHE TAMKeCTH, a jmeBcTBeHHEE JyuH ColHla, a Jibas TeMmmepa-
Typa, moJydaeMad B COOPYMEHHAX TOJABKO CHJIOH COJNHEYHHIX Jyded, a HHU-
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9ero He CTOoomee NepejiBHIKEeHHe BO BCe INECTh CTOPOH, a IIO3HAHHE BCEJIEH-
Hoil... MbI He MoKeM TyT OLEHHTH BCEX OJAr M TPEMMYIIECTB 3aBOEBAHUA COJ-
Heq1o0il cmeTeMel. Hoe-9T0 g a0 B BHIIIEYNOMAHYTOM MoeM counHenun «Bme
3eMiuy,

PAKETHBIE KOCMHYECKHUE ITOE3TA

1. HO,E[ paKBTHE[M noeangoM A nonpasyMeBam coeIMHEHHE HECHKOJBRHX
OJMHAKOBEHX PEaKTHBHEIX NPHUGOPOB, ABHTAIMMXCA CHaJala MO Aopore, Imo-
TOM B BO3[yXe, TOTOM B MYCTOTe BHE aTMOC(EPH, HAKOHEI, IJie-HHOYIb Mem-
Oy nJaaHeTaMH HJIH COJHIaMMn.

2. Ho Toapko 4yacth 9TOr0 moOe3fa YHOCHTCA B He(GecHOe TPOCTPAHCTBO,
OCTATBHBIE, HE HMEA JOCTATOYHON CKOPOCTH, BOBBPAMIAIOTCA HAa 3EMIIO0.

3. OguHokoii paxrere, 4TOOH MOCTHIHYTH KOCMHYECKOH CKOpPOCTH, HAaJO
meaatp GOJbIIONH 3amac ropiouero. Tar, JIA MAOCTHKEHHA MEPBOii KOCMHYe-
CKOil CKOPOCTH, T. €. 8 KM B CERYHAY, BeC TOPIOIEro JNoJKeH GbITH MO KpaiiHeii
Mepe B 4 pasa GonbpIne Beca PaKeTHL CO BCEM €€ OCTANBHBIM COmep:RHUMEIM (2],
970 3aTpyHHAET YCTPOMCTBO PEAKTHUBHEIX IPUOOpPOB.

IToe3n ke gaer BO3MOMKHOCTH HIM JOCTHraTh OOJBIIHX  KOCMHYGSKHX
CHOPOCTB]?[, HIH OI‘paHH‘lHTBCH CpﬂBHHTeJIBHO HeOOoJpIIM 3damacoM COCTaBHBIX
qacrTeil B3pPHIBAHIA.

4, Mur OymeM cHagala pemiaTh 3ajady B camom mpocreiimem supe. Ilpen-
mollaraeM yCTPOHCTBO BCEX paKkeT COBEPHIEHHO OMHAKOBHIM. 3alackl TOpPIOYero
U cuia B3pHBaHHA Takie. Ha gene, KOHEUHO, NOJKHBI OHITH HEKOTOPH®
yrJoHeHHA. TaK, pakeTH, ABHTalIHecd IO fopore, OYAyT LpOIIC, ABHIA0-
muecs TOABKO B aTMocdepe He HMEOT HaA0OHOCTH cHab#aTbcA IpUcHocobie-
HUAMH I8 OPOAOJKUTENBHOTO CYIECTBOBAHUA NIofeil B 2HpHOM HPOCTpPaH-
ctpe 131,

5. BspsiB HauMHaeTCA ¢ mepefHeil paKkeTsl, YTOOH BeCh IO€3] IOABEPTaICA
HATSKEHMIO, a4 He CHKATHIO, ¢ KOTOPHIM Jerue Goporsca [4l. Hpome toro, sto
crocoGCTBYeT H yCTOHIMBOCTH [Oe3/a BO BpeMA B3pHBaHHA. [IpH 3TOM MOIKHO
COCTaBUTH OoJiee NJIUHHKIE I0E3J, a CIef0BATEIbHO, M OOJNLIIYI0 CKOPOCTH
OpHE TOM 3He 3amace roplouero B KamIOM DPAKeTHOM BaroHe.

6. Uem Kopoue BaroHH, TeM GOJbINe MOMKET OBITH HX YHCIO HPH TOM Ke
damace IpPOYHOCTH, a YeM ﬁo.rmme HX 9HCJ0, TeM OKOHYATEJBbHAA CRODOCTE
TmocJeHero 3ajHero BaroHa Oyjaer Golbime. JTO 3aCTaBIAET CTPEMHTHCA HAC
Jenatbh OTAeNbHbIe CHapA/b BO3MOMKHO Kopouze. Ho pguamerp pakermoro mpu-
Gopa He MOKeT OHITH MeHbIIe OJHOTO MeTpa. JHAUNT, AJNHHA PAKETHOro BaroHa
e mosker GeiTh Memee 10 merpos. ITpu MeHbImeidl mpoAOATOBATOCTH CONPOTHB-
JeHKne BO3QyXa OHaMercH qepecayp 3HAYHUTe/JBHBIM. ,D;JIE[ paHET, BO3Bpamaw-
muxcA Ha 3eMin, 3T0 MOMeT OBITh JOCTATOTHHIM, HO A KOCMHYECKOTO Ba-
rosa Hazo He mMenee 3 M B guamerpe u 30 M B aaumny. OTciofga BLIBOJ: mOCIEN-
HUIl KOCMHYECKHII BAaroH Hajo AenaTs obmmpuee (3],
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7. YerpoiicTBO KocMHYeCKOIl paKeTH OYeHb CJIOKHO H OyIeT HEHpepHBHC
eme ycaokuaaTeesa. Mer me mmeeM 1ean ceifgac BXOAUTH BO BCE MOAPOGHOCTH.
TyT eJlp Apyrada: mMOKas3aTh BBRII'OABI IOe3da, B OTHOIMEHHH OKOHYATEJIBLHON
CKOpPOCTH B CPaBHEHHH ¢ OJUHOKHAM peaKTHBHHIM mpubopom. Bosmokuo, 910
MalleHbKaAa paKeTa, m0 JOCTH)KEHHH 3QUDPHOTO MPOCTPAHCTBA, OyHeT pasBep-
THIBATLCA B Goabimyo. Ho MEI Bce 9TO OCTaBHM H NpPHMEM pasMeDL pPaKeTsl
B 3 um 30 m.

8. Tlonepeunuk pakeTs cOCTAaBIAeT TPH MerTpa, AdmHa ee 30 M, TomIMUHA
cTeHOK — 2 MM (K Kommam Ttoame). Ilmotmocts mx marepmama — 8. Ilio-
magb CpegHero cedeHus 7 Ke. M, mosepxHocth 180 kB. M, o6vem 105 6. M.
Paxera mosmer smectuts 105 ToHE BOmsl. OTcex oGomouxkum B 1 M BecHT Be3sme
OJMHAKOBO, TAK KaK K KOHOAM oHa Tojme, umenuo 0,15 rommsi. CTOaBKO 7Ke
mollaraeM Ha Jiomeill, Gakm, TpyObl, MaIIHHLI ¥ JPYrHe NIPHCIIOCOGJeHUA:
Bcero 0,3 TOHHEL Ha METp AJIMHEI. 3HAYUT, BCA 000JI0UYKA paKeTH Oy[geT BeCHTH
41/, romast. CTONBKO jKe BHyTpeHHEe cojep:kanme — Bcero 9 tromu. M3 aroro
sBeca Ha Jiodeii MOBOJABHO TOHHEI.

9. Banac Ba3pmBuaTHX BemecTs momoykum Ha 1 merp orceka 0,9 ToHHE
a Ha BCI0O parery — 27 TOHH, T. €. B TpH pasa Goibloe, YeM BECHT paKeTa CO
BeceM comep:xuMbiM. (COOTBETCTBYIOMAA CKOPOCTH [JIA OJHOM PAKeTH, Npu
yuorpe6aennn Hedrm, pasHa 9520 M [B cek.]). Oror samac B omHOIl paxere
BaiiMeT (OpH IIOTHOCTH ero B exumuuiy) 27 RyO6. M, T. €. OKOJO 94eTBEPTOIl
moad Bcero oobeMa pakers. Ha miofeit m mamuusr ocranercs 78 ky6. M. Ecin
Bo3bMmeM 10 wemoBex, TO KaKIOMY HOCTAHETCA OKOIO 8 KyG. M, mian KyG[nue-
cKan] KomHaTa ¢ pebpom B 2 M. Kucioposa rakoro oGeema, npu ABYX aTmMocde-
pax fmasieHHMA, XBaTUT Ha Anxanue 160 wemosex B Teuenme 24 wacos, MM
10 genosex B Teuenme 16 nmeii: KOHeYHO, NPE YAAIEHHH NPOAYKTOB [HIXa-
HHA.

M= xoTuM mOKa3aTh, 9TO Jake TaKoil Golbuloii 3amac ropkouero He n6pe-
MEHHUTEJEeH A pPaKeTsl.

10. BspuiBaHume HaTATHBaeT mMOe3[, W BOT mOYEMY TOJIIMHA CTEHOK B y3-
KHX MecTaX paKeTH O0O0JbIIe: CONPOTHBIEHHE pAa3phIBY KaKIOT0 CeYeHHA
PakeTH JAONMHO OHTH OAMHAKOBO.

11. OGomouka paKeTH, NP 3amace NPOYHOCTH B D, BHEDIKHT CBepX-
nasienne B 4 armocepsr. Ho rak kak oHO U B mycToTe He Gollee AByx aTMocdep,
To samac mpognoctu Gyner 10.

12, Tax Kak BCeM paKeraM MOKeT HPeJCTOATHh INIAHMDPOBAHHE, [JayKe IMO-
clelHei—KOCMHYECKOll, IPU ee BO3BPAMEHHH HA 3eMTI0, TO RaKaasd paKeTa
HMEET TaKOe YCTPOHCTBO.

Opunounas Hagyradg 0060I09Ka, MMEIOMAA, M0 HEOOXOMUMOCTH, (GOpPMY TO-
9eHOT0 HA TOKAPHOM CTaHKe Teda (Tella BpAmEHWA), NAaHHDOBATH OyIeT cla-
60. Hapno coemuputh, Hanp[umepl, Tpm Takux mosepxmoctu. Hapmyrthie BO3-
JYXOM HJIH KACIOPOHOM, IPHMEPHO [0 ABYX aTMocdep, OHH IpeACTAaBAT cO6O0
BeCbMa NPOYHYI0 OalKy.
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13. Kpeuiba MB He MOMKEM NOPEQJIOMKHTE BCJIEACTBHE B3HAYHTEIHLHOIO HX
Beca.

14. Kampaa pakera mOMKHA MMeTh PYJH: HANPaBIEHHHA, BHICOTH W IIPO-
TupofeiicTBEA Bpamenuio. OHH [OMKHBL JefiCTBOBATL HE TONBKO B BO3ZAYyXe,
HO H B IyCTOTE.

15. Pynm maxomaTca B BajHeli wacTH Kamjgoii paxerer. Mx nBe mapsr.
3a muMH ceiigac clexyior B3pHBHHE TpyObl. Hampasiemme mx kKocsemmoe,
HeMHOTO B 6oK. MlHage BEIPHBAIOMIMECH Ta3kl OYIyT MaBUTH HA 3aJ{HIOK0 PaKeTy.

Yucno B3pHBHHX TPyO He MeHee deThipex. MxX BEIXOjHEIE KOHIH paciro-
JIO}KEHEL M0 OKPYMAHOCTH DaKeTHl, Ha PABHEIX PACCTOAHUAX APYT OT Apyra.
BaprBanue mpoHCXOAUT TONIKAMH, KaK OTHENHHBIE XOJOCTHE BEICTPENI. ITH
TOMYIKH MOTJIH Okl moBpeauThs pakrere. Ilostomy momezmo uwmcio Tpy6 jenaTh
ropasgo Gosee "ersipex. BricTpeast GymyT 4ame m MOryT OBITH pacmpejelne-
HEl TaK, 9TO JaBJeHHe Ha PAKeTy OT B3PHIBOB OyMmeT [OBOJBLHO PaBHOMEDPHO,

Hampaa mapa pymeit HaxoguTCA B OAHOH INTOCKOCTH (mapaiaelbHOI
JUIMHHOH OCH PaKeTh), HO OTKIOHEHHe HX OT Hee MOeT OBITh HEOJHHAKOBO.
Torma pakera HawHer BpamartscA. M3 atoro BugHO, 9T0 A106ad mMapa MOKET,
B DTOM CIy4ae, CIY:KHTb JJIA yCTpaHeHHs BpameHus pakersl. Hampmaa mapa,
KpoMe TOro, CIYKHT [JIf yNpaBJeHHs HANpaBIeHUEM CHapsAfa B IaHHOl
niockoctn. B obmeM momydaercsa jxelaeMoe HampaBJeHHE B IIPOCTPAHCTEE M
oTcyTCTBHe BpamieHusa. II0TOK B3pHBAaWOUINXCA ra30B HAOpPaBIgETCH Ha 3TH
pynu. IloraTHO WOCTE BTOTO, 4TO OHH CAYIKAT He TOIBLKO B BO3JYXe, HO U
B IIycTOTe.

16. Manenpkue KBapieBEe OKHA [AIOT HECKONBKO COJHEUHHX IATEH
BHYTPH DaKeTHl, HY:KHHX NIpH ynpapleHuu. lpyrue Gonbmue OKHA BaKPBITH
cuapy:xu crapuamu. Ilorom, B paspemenHoil armocepe Wiam B IyCcTOTe, HX
OTKPBIBAIOT.

17. Hocosas uacts 3anaTa diogemu. Ilallee clefyer MamuHHOE OTHEICHHE
(macocut W JIBUTATENH [JIA HUX), HAKOHEI, KOPMOBAA 4aCTh 3aHATA B3PHIBHE-
MH TpyOaMH H oKpy:kaomumu unx OGakamu ¢ HedTelo. Ilocmemnme oxpymenst
GaxaMu ¢ cBOOOJHO HCHAPAIOMMMCA KUIKMM H XOJOJHBIM KHCIOPOJIOM.

18. leno mpoucxomut, npubIUBUTENbHO, TaK. Iloesn, momomuM, U3 mATH
PaKeT CKOJB3UT IO JOPOTe B HECKONBKO COT BEPCT IJMHHOK, MOJHHMAACH Ha
4—8 Bepcr oT ypoBHA OKeaHa. Horma mepegHsas pakeTa HMOYTH COMGKET CBOE
ropmwdee, OHa OTHEINIAETCA OT YETHPeX 3agHHX. JTH MPOAOIKAIT [BHTaThCSH
¢ pasbery (mo MHepIHH), HePeIHAA Ke YXOAUT OT 3a[lHUX BCIEJCTBHE NPOJOJI-
JRAOMErocd, XOTA H 0CTabIeHHOTO B3PHBAHMA. ¥ HPABAAIOMUII €10 Hampas-
IdeT ee B CTOPOHY H OHA NOHEMHOI'Y ONyCKaeTcd Ha 3eMJI0, He Mellasd IBUKe-
HHUI0 OCTABIOUXCH CIEMJIEeHHHIMH 9eTHIPeX pAaKer,

Horpa myTts ounimes, HauMHAaeT CBOe B3pPLIBaHUE BTODadg paKera (Temeps
nepennsass). G HeHl DPOHCXOMUT TO Ke, UTO U C NMEPBOIl: OHA OTHEIIAETCS OT
3aflHHX Tpex M CHavaja oOroHAeT HX, HO IOTOM, He HMeA JOCTATOYHOI CKO-
PoOCTH, IIOHEBOJE BOBBP&UI&ETCH Ha HJIaHeTy.

24* 3n



Tax e u BCe APYTHe paKeTH, Kpome mociaenueil. OHa He TOTBKO BHIXOQUT
3a mpejeasl arMoceprl, HO M HpHoGpeTaeT KOCMHMYIECKYI0 CKOPOCTh. Bemen-
CTBHE BTOr0 0HA HMIH KPYMHTCA OKOJO 3eMJH, KaK ee COYTHUK, UJIH yJIeTaeT
Jallee — K IJIaHeTaM H Jake MHHM COJHILaM.

19. Jlna opuuoKOIl pakeTsl MBI HMeeM (opMyay (cM. Moe «MccaenoBannes
26 roma. @opmymna 38) (8],

oo 45,

Ije JAaHO0 OTHOMEHHe OKOHYATENBbHOH CKOPOCTH pakKeTH V K CKOPOCTH
orépoca W, B B3aBHCHMOCTH OT OTHOIIEHHA ITOJHOI Macce orGpoca M, man
ropuero K Macce DaKeThl CO BCEM CONEeP’KHMBIM, KDOMe COCTABHBIX JacTeil
B3psBa. SHAK In 03HadaeT HaTypaJbHEI JorapugM.

20. 9ty GopMyITy MOKHO OPHMEHHTL H K CIOKHOHU pakeTe, T.e. K H0e3ny
13 peakTUBHEIX Opu6Gopoe. V GymeT 03HauarTh npHOaBOYHYI0 CKOPOCTh KarKo-
ro moesjia OT B3PHIBAHMA BemlecTBa B oiHOIl pakere. OTHOCHTeXBHAA CKOPOCTE
or6poca W' Bcerma ocramercsa ogHa u Ta ke. Macca or6poca M, — ranxe.
Ho macca paxerst M, He ecTh Macca OJHOH paKeTH, a IeJoro moesxa, Ges
Macchl B3phIBHOrO Marepuana M, mepenHell pakeTel, KoTopad AeiicTByeT Ha
BeCh ITOe3]] CO BCEM erd eme HeTPOHYTHIM TOPIYUM.

21. TlosroMy MBI JOJKHBI 3aMeHHTH B dopmyre 19 maccy paxersr M,
maccoo moesna M, mo Qopmyie:

My = (My -+ My)n— M,,

rme n o3HauaeT uHcao paker. O4eBHAHO, YTO ITO BHIPAKEHHE OTHOCHTCA HE
TOJTBKO K IIOMHOMY T0e3[y, COCTOAIMEMY H3 ONmPEJeNeHHOr0 YHCIA PaKeT 1,
HO KO BCAKOMY APYIOMY YaCTHOMY 10e3my (mocie yObIIH HeCKONBKHX Iepef-
HAX PaKeT), COCTOAMEMY TOIBKO M3 MEHBIIEr0 HX IHCIa 7).

22. Teneps Bmecto 19 GopMyan moxyduMm:

v . My
W= In ]:1 + (M4 M) n — .Mgi] '

23. Ilns mepBOro moesfa, COCTOALIEr0 N3 HaHOOMBIIEro uHcIa (r;) paxer,
TOMYIHM:
Vi

— =] 14- — ! }.
Ll R v

24. Ilns BTOpOro moessa, B KOTOPOM OfHOI pakeTodl MeHbuie, Halifiem:

=] 1 J
A Ay P
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25. Tamse u mig ocTalpHHX. Boobme ke [Iia moesga mMOpAjKa z Oymer:

14 1

iz]nlii—l— "

W M
(-M—;-—I—i)(nl—x—l—‘l)—-l.

26. Hamp[umep], aia mocllegHero moesga £ = n;. llogcraBuB, MOIYYHM
dopmyay 19 ala OOGUHOKOHR paKeThl.

27. CropocTh mepBoro moesaa Brpaaerca GpopMyoi 23, mojHaA CKOPOCTh
BTOPOTO — CYMMOI0 CKOPOCTH IepBOro roesja H NpHOABOYHOH CKOpPOCTH BTO-
poro. BooGme moixHas CKOPOCTEL moesfa HOPAAKA Z BHIPAMKAETCA CYMMOIO
npubaBogHEIX cKopocTeil (25) mepsnix x moeanos. ITolxHas ckopocTs mociep-
Heil 3ajgHeil pakeTsl OyjaeT paBHa cyMMe NpHOAaBOYHEIX CKOPOCTEH BCEX II0€3-
OB, OT CAMOro CIOKHOTO [0 HOCIEJHero, COCTOAIIero M3 OQHOI paKeTHl (mo-
pAfka n;).

28. W3 obmeii opmyrs! (25) MBl BUHANM, 9TO MPUGABOYHLIE CKOPOCTH I0E3-
nOB TeMm GoJiplie, 4eM MeHbIIe ocTalock pakrer. Hammempman mpubaBodHas
CKOpPOCTE — y HOJHOrO moesja, HaubOdbmmas — y NOCIEIHEro, KOrja T —
= ny, T. €. KOTJJa B HeM OCTAJach TOJIbKO OfHA pakera. IlpubaBogHbie CKO-
POCTH BO3pacTalOT BEChMa MeJJIeHHO, M HOITOMY OUEeHEL GOJBINOe YHCIO paKeT
JaeT MaJlo BBITOMBI, T. €. HEMHOT'O YBEJIHYHBAET IOJHYI0 CKOPOCTH HOCIemHeH
PaKeTHl.

Bce :xe Bospacramme KOCMHYECKO#l CKOpPOCTH OBIIO OB GeCIpefedsHBIM,
ecliu Obl He OrpaHHYEHHAS KPEIOCTh MaTepHala, M3 KOTOPOro C/elJaHH pa-
HEeTHI.

29. BoiuncieHus MOKHO YOPQOCTHTH, €CJHM CYHTATH HO€31a ¢ KOHIA, B 00-
paTHOM TOpAJKe, T. €. MOCIeNHHIT Oe3[ U3 ONMHOKON paKeTH CYUTATH 3a
nepBuIii, mpeanocaeanii — 3a BTopoil u T. i. Torja nopankosoe auca0 GyaeT
Y, U MBI TOJYIHM:

y+z=n-+1.
30. Brikamiouas ¢ DOMOLIBIO 9TOFO YpasHEHHA z U3 ypaBHEHHA (25), moayaum:

VWu=1n [1-!- (%_:1)3,_-1 ]
2

dtuM MBI IOKA3ajdM, YTO IMPHU cUeTe MOe3f0B ¢ KOHOa mpubaBOYHAA CKO-
POCTH He BaBHCHT OT MOJHOIO 4HCJa pakeT (n,) B moesge, a TOIBKO OT oGpar-
HOTO MX mopamka (y).
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31. Taxg, coctaBum TaGIHUILy, M0 KOTOPOil Jerxo O6yJer ysHaBarh MOMHYIO
CKOPOCTh Ka/KAOT0 TACTHOTO Toe3fa M HaumOONBIIYI0 TOJHYI CKOPOCTH IO-
cJe[HeT0 Mmoe3fla, COCTOAIIEr0 H3 ONHOH paKeTHl.

ITopajon (y) moesga ¢ KoHIA:
1 | 2 | 3 [ 4 | 5 | 6 | 7 | 8 ] 9 | 10

[lopapgok ¢ mauama (x):
10 | 9 [ 8 | 7 | 6 | 5 [ 4 | 3 | 2 ] 1

Ortrocur[encHass] npubaBodHad CKOpOCTh, ecam My : My =1/y:
1,386 | 0,470 | 0,262 | 0,207 | 0,166 | 0,131 | 0,113] 0,100 0,09 | 0,08

OTHocuT[enpHAA] OKOHYATENBHAA CKOPOCTH MOCJEIHero moesja (M3 ONROH paKeTH),
COCTOSILIEr0 B Hayajle JIBIJKeHHA H2 HECKONBKHX DPaKeT:

1,386 | 1,856 | 2,118 | 2,325 | 2,491 | 2,622 | 2,735] 2,835 2,925| 3,005

32. Ecau, manp [umep], y Hac moesj H3 4 paker, TO MOCHE[HAA OKOHYA-
TelIpHAad OTHOCHTENLHAA CKOPOCTH Oymer 2,325, T. e. oma GygeT BO CTONBKO
paz Goaslie ckopocTH or6poca.

CKOpOCTH YacTHBIX IO0€3l0B (IPH YeTHPEeX paKeTax) B HOPMAJbHOM IIO-
pAnKe T MOMKHO y3HATH W3 TpeTheit cTpoku. Omm GyayTr mo BpemMeHH, HAYH-
Had ¢ CaMOro CIOKHOTO:

0,207; 0,207 4- 0,262 =0,469; 0,469-4-0,470 =0,939; 0,939--1,386 = 2,325.

Ilna moeama M3 fecATH paKeT IOJHAA CKOPOCTh NOCTENHEH paKeThl =
=3,005. CropocTi 9YaCTHHIX IO€3JI0B BTOTO IOE3fa, MO0 MOPAAKY X, y3HaeM
TAaK4e W3 Tperbell CTPOKM, CKIAJHBAA ee 4ucla, HadIMHAA CIOpaBa.

33. Ucrtunmeie CKOPOCTH MOMKEM ONpeNeNHThH, 3HAA CKOPOCTH OTGpoCa
(W), t. e. BeuIeTalOIIUX H3 B3pHBHOH TPyOn mpoxaykros ropemus. Ilomydnm
Takyw TabIuImy:

Ymcnmo paxeT B moeajie:
1 ] 2 | 3 | 4 | 5 | 6 | 7] 81 9110
OroHYaTeNbHAS CeERYHIOHAA CHOPOCTE IIOC/IeHero moesia B KM [B CGR.],
eciid My:My=13 u W =3 KM [B cer.] :
4,17 | 5,58 | 6,3 | 6,96 | 7,47 | 7,86 |8,19 | 8,49 | 8,76 | 9,00

To e, o W =4 uM [B cer.]:
5,06 | 7,49 | 8,49 | 9,28 | 9,96 | 10,48 [10,92]11,32 [11,68 |12,00

To sme, HO W =5 xar [B cer.]:
6,95 | 9,30 |10,60 |[11,60 | 12,45 | 13,10 [13,65 |14,15 [14,60 [15,00
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Haxe nmpum ynorpeGieHnH He(pTH W MCIOJL30BAHMU YHEPTUH TODEHHS B
50% (W =3), npu 7—8 moesjax, molyvaeTcs KOCMHYECKad CKopocTh. ITpm
GolpIIeM HCIONB30BAHMM OHa MOJYYaeTCA y:Ke NPH TPex U Jaske ABYX MOe3-
max. [ag ymajdenus oT 3eMIH M AOCTHKEHHA IJIAHET M aCTEPOHIOB MOMET
OHTH [JOCTATOYHO JECATHPAKETHOTO IOe3fa.

34. Ecmu B dopm[yne] 30 macca pakers: M, BeInka B CpaBHEHHH ¢ Mac-
coii ordpoca M, HaM YACTHHII MOE3] COTEPKUT MHOTO paKeT, T. €. Y BeJHKO,
To BrOpoi uwien B ¢opm[yre] 30 mpencraBuT MaNylo, NPAaBHIBHYI Apo6L Z.

Torga MOMeM HOMOMKUTH HPHOMIHBUTEIBHO:

74
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Yem menpme Apods Z, TeM MeHbIIe MO;KeM OpaTh YIEeHOB.
35. Momosxum, vaup[umepl, Kak pampme: M, : M, =1/3 uw y = 6.
Ilepsoe mpubmmxenne mo 34 pact '/, =0,143. 9ro memuOro Goxbme,
vem mo rtabnmue 31 (0,131). Bropoe mpubmuxenne Gymer 0,133, uro eme
Oamske K meTHHe. Helu BO3BMEM JEBATHPAKETHHIA moesn, 1o Z =1/, u mep-
soe npubamxenue gact Z — 0,091, uro y:xe moutu cormacyerca ¢ TaGaHuei.
36. Mrak, magunaa ¢ 11-ro moesga, MOMeM CMeNO ITOJOMKHTE:

4 1
AT —
(3 +1)v—!
37. Cymmy npuGaBouHEIX cKOpocTeil moeagop ganee 11-ro ¢ kKouma Mozkem

y3HATh, NpUOIH3UTENbHO, HHTerpHpoBaHuem Brpamenna 36-ro. Hmenno
MO YTHM:

ml+2)=2—-2 42

%ﬁ; .1In [(% +1)y— 1] -+ const:

Ecmu const = 10, To cymma mpmGaBOUHEIX CKOPOCTeil paBHA HYJIIO.
Cnenos[aTeasno],

consb:—lm-_—ﬂi%f;]n[(%—i—il)-10—‘1].

3HauuT, AJMA CyMMB NPHOABOYHEIX CKOPOCTEH MOJYydHM:

(M )y
M. ln[ My )Y ]
M+ M~ M, )
(T’I-; L 1)‘10 —1
38. Monaraa tyr y= 11 (ogummammaTeiii moesx, T. €. mMpHGABKY oONHOM

paKeTsl K fecATH), Haiinem ortmocut|eapmyio] npHOaBOYHYI CKOPOCTH B
0,077 (cm. Taba. 31).
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Ecau mer npubasum 10 moesnos, 1o y= 20 u cymmMupoBanHag npubasod-
Haa CKopocTh gecartu moespos Oyner 0,55. Ilpu ckopoctu orGpoca B 4 kM
[B cex.] mpubaska aGcomrormas cocrasur 2,2 Km [B cexk.].

IMpu6asum 90 paxer; y = 100 n npmbasounas cropocts Gymer 1,78. A6-
comtotnasa npubaska (W = 4 km [B cex.]) pasma 7,12 kM [B cek.]. ITo Tada. 33
[leCATHh MO0e3[0B mpH Tex ke ycaoBumax pawor 12 xm [B cek.]. 3maunmr, cro
0e3/0B IajfyT ceKyHauymo ckopocts B 19,12 xm [B cer.]. ITo Gomee gem mysK-
HO JUIsT YJaldeHHsS K WHBIM COJHI[aM.

Ilpu 50% wucnomszoBanmu ropiouero (taGa. 33) HaiimeM, 9TO CKOPOCTH
or 100 moespos Gymer 9 -+ 5,34 = 14,34 &M B cerymuy.

39. Ilpu Gomee weMm CTO paKeT B MOE3[e MOMKEM CYMMHDOBaHHYIO mpuba-
BOYHYI0 CKOPOCTh BHIpasuTh ¢opmynoir (uz 37):

M, Y
i on Mo

40. Hanp[umepl, aaa Teicaanr moesno HambGodbiias oTHOCHT|edbmas]
cropocts Gymer 3,454. Ecnu W = 4, to abcon[orras] nmpuGaska or 990 pa-
ker= 13,82, a Bcero or TeHICAYM paKeT moaydnM 25,82 KM B CEKyHIY.

41. TlpepcrapmM cefe cHayalda TOPHBOHTANBHOE JBIKEHHE BCEX IMOE3J0B.
Y mocnepmeit pakeTh Oyaer HamOoisIee CeKyHIHOE YCKOpeHHe (mpubaBKa
ckopoctn B 1 cexyuny). Ha mpakTtuxe yno6HO, 9TO0B CHIa B3PHIBAHHA OBLIA
nocrogunoil. Eciu sro Gymer Taw, TO yCKOpeHHEe ONHMHOKON paKeTH CHadala
Gyner crabee, moToMy 9TO Macca Oyzer BelHKa, H0o ropimodee eme He H3pacxo-
gosano. IToroMm, mo Mmepe ero cropaumsa, yckopenme Oymer Ooasme. Tax,
IpH HameM TPOIHOM 3alace B Hadale ycKopeHme OyaeT B 4 pasa Gompime,
geM B KOHIE, HOrjga BecCh BBPHBHOH MaTepHaJI BHEIIIEJ.

42, Ilpm BB3pHBaHMH, HOPMATBHOM K HANPABIEHHI0 TAMKECTH, I0IHL30-
BaThcA OOIbMHAM YyCKOpeHHeM (Ha TBEpJOM NYyTH, B BO3JyXe HIH B IyCTO-
Te) HeBHIOHO. Bo-mepBEIX, MOHa/005TCA 0COOBE MpemOXpaHHTEAbHEE Cpef-
cTBa [JA COACeHUA NAacCasKupa OT YCHJIEHHOH TAMKECTH, BO-BTODHIX, CaMasg
pakKeTa [JOJKHA [eJaThCA IpPOYHEEe, a CTalo OHTH, M MacCHBHEE, B-TPETHUX,
B3pDHBHHE TPYOH H [ApyrHe MAIIHHEL JO/KHEL OHITH TO}Ke Kpemde H Mac-
CHBHEE.

43. Ilpumem mauGonnmee yckopenue moesna B 10 m [B cex.?]. Taxoe xe
ycxkoperme B 1 cexynngy 3emiasa cooOmaer cBoGONHO MafalONMMM IIPEIMeETaM.
flcmo, uro mopmo6HOEe ycKopeHHEe OymeT B HOCHegHEM II0€3fle H3 ONHHOKOM
paKeTs — NPHTOM B KOHIE PABHOMEDPHOro B3pHBamuma., Mm pgomycrum, uro
CHJIa BTOr0 B3PHBAHHA YMEHBIIAETCH IIPOMOPOUOHANHHO YMEHBIICHHIO ITOJ-
HOIH MacCH paKeTH, TaK 4TO YCKOpEHHE Bce BpeMsa OyleT MOCTOAHHHIM H PaB-
meM 10 M B cex 2.

44. Macca noesjoB u3 AByX u 00jJlee paxeT MaJ0 H3MEHACTCH, H IOTOMY
TaM CHIY B3DHBAHOA MOKEM NPHHATH MOCTOAHHON. TaMm yCKOpeHHE MOKeM
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canTaTh HemaMeHHEIM. IIpuToM oHO GymeT TeM MeHbINE, 9EM YHCIO PaKeT B
noesne Godsme. Tak WTo HEKOTOpAasA HEPABHOMEDPHOCTH HHYEMY HOBpPEAHTLH
HE MOJKET.

45. Yckopenne BTOpOro moesfa (¢ KoHIA) OyaeT BABOe MEHbINE, TaK KaK
Macca ero Basoe Ooxapme. JlecAToro — B [gecATh pas MEHBIIE, TAK KaK OH
comepxxkut 10 paker omMHAKOBOH Macchl M T. .

BHXO,]IHT, qT0 Haupﬂmem[e TOPH3OHTAJABRHOIO IIOe3a HJIH €ero OTHOCH-
TeJbHBI BeC HE 3aBHCHT OT WHCIa paker. [ledcTBHTENBHO, €ClIH masxie Oymer
1000 paxer, To HaTameHue ero GymeT, ¢ ONHOH CTODPOHH, Grarojaps Macce,
B 1000 pas Goapme, ¢ apyroii, Gmarogapa manomy yckopemmio, B 1000 pas
smeHpme. O4eBMIHO, MO€3[ M3 CKOJIBKO YLOJHOTO 9HCIA paKer Oyaer HMeTh
TarOe Ke HaTA/KeHHe, KaK M COCTOAmMH M3 OgHON paKeTh.

46. Ecaum marskeHme moesfa [IUHHOrO OOJNbIIe, TO TOJABKO Giaromaps
TPEHHI0 U CONPOTHBIEHHIO BO3XyXa. JTHM MBI HOKa HpeHeOpereM.

47. HarloH myTH K TOPH3OHTY TaK/Ke YBEIHYHBAET HATHKEHHE MTO0e3/a
HpOMOPIHOHANEHO ero aiamue. Ho eciim MBI npuMeM KPHBOI TYTh, MOCTENEHHO
BOCXOJAINHI, IPHYeM HAKIOH ero GymeT (TaHreHC WM CHHYC HAKJIOHA) OYCHB.
MaJl ¥ NPONOPHOUOHAJNEH YCKODPEHHI0 I0e3[a, TO W ITHM 00CTOATENBCTBOM
MOKeM npeHeOpeds.

48. Mmes Bce 3T0 B BUAY, BHIYHCIHM BpEMeHA, CKOPOCTH, PEHCH M MOABEMHI
moe3noB (cM. Taba. 49).

Ouenp yao6HO JONYCTHTH, YTO B3PHIBHOHR OTHEN B Ka)XA0H paKeTe yCTpoeH
u pelicteyer ommHaKoBO. Torma BpeMsa B3pHBAHUA, UPH HOJHOM M3Pacxo-
JIOBAHMH OJHOT'O0 W TOTO JKe 3amaca ropiodero, Takxe OyjeT OJHHAKOBO BO-
BCEX paKeTax.

Ecru momyumM mepeyl KOCMHYECKYH CeKyHAHYIO cxopocts B 8000 M,
TO TaM, BHE aTMoc(ephl, HaBJeHHEM CBETA MM ADYIHM CIOCOG0M yiKe JErKo
Oyner ymalaThCa OT 3eMIH W MyTEMeCTBOBATH B IpefelaX CONHEYHOH CHCTe—
Mbl B paxke mainee (cm. «MccaemoBamme» 26 roma, crp. 80) 7L

49, Tloesg B 5 paxer.

HOMB}')& Moe30B B XPOHOJOTHYECKOM HOpAIHKe:

) l 1 | 2 | 3 | 4 [ 5
Umeno paxeT B KayKkgoM Moesfle:
(2) | 5 f 4 I3 |2 | 1

CpenHee ceKyHIHOe YCKOpeHHe B M [B cer.?]:
(3) | 2 | 2,5 | 3,33... | 5 | 10

(Bpems BapmBanma mocroAHHo). OTHOcHTenpHAA NpHOABOYHAA
CKOPOCTH KajsI0ro Moesja:
(4) | 0,2. | 0,25 | 0,33... | 0,5 | 1,0
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OxoHvaTeTbHAsA OTHOCHT[eIbHAA] CKOPOCTH KaKAOro MOes;a:

(5) | 0,2 | 0,45 | 0,783 | . 1,283 | [2,283
AGcon[0THAA] CROPOCTE KayKIOTO MOC37a, eciM MpHGaBOTHYIOSCKOPOCTE
nocieaHeit paxersl nNpuHEATE B 5520 M [B cex.] (cMm. «Mccaemosammes 26 ropa):
(6) | 1104 | 2484 | 4322 | 7082 | 12602
(7) Bpema BapmBanna B ceKyHgax = 1104 :2 = 552 = 5520 : 10 = 552.

Oro ofiHO ®m TO ’Ke A BceX paKer.
CpenHAs CKOpPOCTH KaRJOT0 MOe3ga B M [B cek]:

(8) | 552 | 1242 [ 2161 | 3541 | 6301
Beck npoiifeEHHH KaKIBIM M0E3A0M MyTh B KM (OpH B3PHIBAHHM):
(9) | 288,14 | 685,58 | 1192,87 | 1954,63 | 3478,15
Tasrenc maxnoua:
(10) | 0,02 | 0,025 | 0,033... | 0,05 | 0,1
OTBecHuil MONHEI DOgBeM Kaa[oro] moesga B KM:
(11) | 5,76 | 17,1 | 39,6 97,7 | 347,8
To ke, ecTH HAKJIOH BABOE MeHLIIeE:
(12) [ 2,88 | 8,5 | 19,8 | 48,8 | 173,9

OKoOHYaTe/NLHEE CKOPOCTH NMPH 50 % MCHONBL30BAHMA B3PLIBHEIX BCIICCTB,
KOTJla CKOPOCTh OMHOKOH pareTsl = 3900 [M] B cex.:

(13) | 780" | 1755 | 3054 | 4992 | 8892
JlmmHEa 1noesmgoB B M:
(14) | 150. | 120 | 90 | 60 | 30

50. U2 6-it crpoxkm BUAMM, 9TO MATHKPATHEI I0E3]] a€T CKOPOCTH, J0CTa-
TOYHYIO /A YAAJIEHHA OT 3eMIH U jaxke oT ee opOuTH. Ilourn nepeyro Kocmu-
geckyo (8000 m [B cek.]) ckopocTs mpHOGPeTaeT MpeAHOCIeHUI M0e3M, CO-
CTOAMMI H3 AByX paker. Tar 4TO eMy HEMHOTO He XBATaeT, YTOGH HOCHTBLCA
BHE arMocepsl, KpyroM 3eMiH, BMecTe ¢ IOCTeIHEl paKeTOH, B3PHIBUATHII
MaTepHal KOTOpoil eme He mapacxomoBaH. IlouaTHO, 9TO OH MOMKeT GHITH 3a-
MeHeH RaKuM-JTHO0 papyrmm rpyasom. OTcloma BHAHa BO3MOKHOCTH JIeNAaTh
CIYTHHKaMH Semiu neJible Harpy:KeHHble moe3a, €C/lIH IMOJHOEe YHCJO COCTaB-
HBIX gacTeil moesja, T. e. paKeT, AOCTATOYHO BEIHKO.

51. 18 7-it cTpOKH BHHO, 9YTO BpeMsA B3DHBAHUA B KKIOM I10€37e PaBHO
552 cek., nau 9,2 mumyte. Ilare moesgo Bo3eMyT 46 MumyT Bpemenn. 3Ha-
9HT, MEHEe WeM B gac Bce OyjeT 3aKOHIEHO, W MOCTEeJHAA DPaKeTa CHeNIaeTcs
OILYRIAOMMUM TEIO0M.

3amac B3pHIBHBIX BEMIECTB y HAaC BTpoe 0olee Beca paKeThl ¢ OCTAJbHBIM
cofiep:uMEIM 1 moTroMy paseH 27 toHH. CllefoBaTeNBHO, B CEKYHAY MIOJKHO
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mapeiBathea 48,9 wr. PasmomepmocTh geiictBuA TpebGyer GOJBIIOTO THCIA
Ba3peiBHEIX Tpy6. Ecau B rasmpoit pakere ux 6ymer 40, a MmoTop JaeT B CeXyHIy
30 oboporos, mau 30 HakaumBaHUil (DOPIUIA) B CEKYHAY, TO KaKJad MOPIUA
cocrasut 0,041 xr, mmm 41 r. C wem cpasmuTcs 3ta kKamoHazma!... 1200 xo-
JIOCTHIX BBEICTPEJIOB B CEKYHANY B 41 I CHILHOrO B3DPHIBYZATOTO BEMIECTBA Kajk-
netii. VI oHa mpoposikaeTcsa mocaeoBaTeNbHO H HENPEPHBHO BO BCEX paKeTax
B TeueHue 46 MumyT.

52. Msr panu nia pasMepoB pakeTsl, AJIA ee momepednnka 3 M. Ha nepsoe
BPeMA MOMKHO OTPAHHYUTHCA ONHHM MeTpoM. Torga Besa 2Ta yiKacalomas
KapTuHa ociaburcsa B 27 pas (tpu B Ky6e). Mb roOBOpHIIM, 9TO B 3TOM ClIydae
mocjefHAA KOCMHYECKadg paKeTa MOMKET 0coOnM 00pasoM  pasBepHYThCA
H OBITHP DPOCTOPHEIM IOMEIEHHEM JAJa deloseka. Ho 06 »roM B gpyrom
MecTe.

53. U3 9-ii cTpoKM BUAHO, 9TO IYTH, IPOiiJeHHbIE I0E31aMHi, HE IMPEBHIIAI0T
pasmepoB 3emHOro mapa. Ho orBecHbii mogsem kaxkmoro moesma (ctpoxa 11)
ropazno mMenbme. Tak, TOJILKO MepBHIl mO0e3[, NpoKarack mo 3emie 288 K,
IOHUMaeTCA Ha BLicoTy 5—06 KM. Bropoil moesn yse CKOPO A0T/KeH OCTABHTH
‘TBepAYyI0 mOpory u Jererh B Boanyxe. lloclemnsa pakera, He KOHYHB €Ie
B3pLIBAHUA, YIETAET YiKE 34 HpENeNs aTMocepsl. IT0O — Korga HamOOoabIOni
‘TAHTEHC yIila mogbeMma (y mociaenmero moesfa) pased 0,1, a cooTBeTCTByHOMmMMUIL
yroa ¢ ropmsonToM — 6 rpamycos. [ia mepsoro moesma OH HeMHOro 0oiee
1°, maa Broporo — 2° m T. I.

54. Ilpm maxmome, BmBoe MmeHbmmeM (cTpoka 12), yme mBa moezma MOTyYT
BpeMa CBOEro B3prBaHHH lTpOBO)IHTb Ha TBEP,I[OM oyTH. Bmco*ra 3EMHBIX
rop eme mosBoiger ato. Torga TBepasli myTh cocTaBHT 0K0I0 600—700 M.

55. B crpoxe 13 mer npenmonomminn 50% HCIONB30BaHAA SHEPTHH B3PHIB-
HeIX BemecTB. M TOrga mocaemHHE mMoe3] mMOJTydaeT CKOPOCTh, Ha MHOIO Ipe-
BOCXOIAMYI0 TepByio Kocmmdeckyio (8 km [B cek.]). Pakernbie peiichi, mo-
HATHO, IPH 3TOM OyIyT KOpode.

56. HauGonpmuit mawanpusrit moesn uMeer B puuny 150 m. Ecan e orpa-
HUYATHECA HA IMEPBOE BPEeMA BTPOe MEHLIIMMHU pasMepaMH, TO BCETO MOJIYTHM
oA nAaTHpakerHoro moesma o0 M.

57. Msl yse roBOpWJH, 9TO MPOYHOCTH MOe3fa (Ha pasphiB) HE BaBHCHT
OT q9UCcha pﬂReT Ha TOPH3OHTAJBHOM IIYyTH. O,T.[HaHO JocTaTo9Ha JH IPOYHOCTE
ONHHOKON paKeTs?

IMaomans ceueHus OGONOYKH paKeTsl Be3je OAMHAKOBA M paBHA (UpH
Tonmuue B 2 MMm) 18000 rB. mM. CompoTuplenne pasphBy, OpH IIeCTHKpAT-
HOM 3amace mpounocti, Oymer e meree 180 Tomn. Pakera co BceM comep:xu-
MEIM (1 ropiognm) umeer Macey B 36 Tonn. Ycropenne B 10 M [B cex.?], B cBazn
¢ OGHIKHOBEHHON THAMKECTHIO, CO3/aCT OTHOCHTENBHYI TakecTs B 1,4 pasa
Goapme semHOii. Ho ropmsoHTanbHas cocTaBidlomas OyJeT TOIBKO paBHA
semMHOil. Takum o6pa3om, paKeTa mOJBepraeTcs HATAKeHWIO, paBHOMY 36
TOHHAM. JTa paspylIawmas cHjla B O pas MeHbIIe CHJBl CONPOTHBIEHHA Ma-
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Tepuaisa. Ecin ske npuMeM pakeTsl B TPH pasa MeHBIIEro juaMerpa H JIHHLI,
TO paspymanmas cuia Gymer B 15 pas MeHbIIe mPOYHOIO COMPOTMBIEHWA.

58. HarnoHHOE [BHKEHNE YBEJUIMBAET TO padpymaiomee Biusuune. Ho
OHO JJIA BCEX I0€3]0B OfUHAKOBO. TaK, Nia ONUHOKOH PAaKeTHl HAKJIOH HaH-
Gonpmuil W-yBenumauBaer Hanpsenne Toapko Ha 0,1. Haxmon, manp [umep],
NATHKPATHON PaKeTH B O Pad MEHbBIIE, TaK UTO, HECMOTPA HA GOJBIIYIO Maccy,
HanpssKenue OyjeT ysemnuueHo (B cymme) toske Ha 0,1.

59. Orciona BHAHO, 9TO PAKETHl MOTJH GBI AeJaThCA MEHEe MACCHBHEBIMH,
ecam OB He rasoBoe CBepxfaBleHme, HeusOe;xHOe B mycrore. Ero Bce ke
MOKHO YMEHBIOHTH B 4 pasa, Tak KaK BMecTO 4 aTMocdep cBepX[aBleHus
MOJKHO OTPaHHYHTHCA OogHOH. OgHaKO 060J0YKa OKaMKeTCA MIA MalblX paKeT
HENPAKTHIHO TOHKA.

60. Beuny m36EITOYHOH KPEmOCTH 10e3[a Ha PAacTAKeHHEe, MbI IPejJI0OHIM
eme Tabaunmsl Ha moespa us 1, 2, 3, 4 m 5 paxer. Ho smecs MBI jomyckaem,
YTO CHJIa H CKOPOCTH BSPHBAHUA OJHOI M TOMH 7{e MacCH B3PHIBHOTO MaTepHaia
npomopHUOHANBHE Macce moesna. Tak, mepBsIil 1mM0e3[, MOJOMKIM H3 O paKer,
TAHETCHA CUJIIO B IATH Pas GOJbINe0, 96M OfHA PaKeTa, W TOTOMY 06a moesna
HMEIOT OJJHO H TO ’Ke ycKopeHme. Tarke M Bce YaCTHHIE MOE3Ia OHOrO H TOro
ke 0003a. BEIXopHT, 9TO, HeCMOTpS Ha pasiHdHe B THCIe PaKeT pasHBIX
[M0e3[0B, ¥ Hac Kak OBl JBIKETCA OIHO TeJIO ¢ HEHSMEHHBIM CEKYHJHBIM yCKO-
penmem. Ho BpeMeHa B3pHIBaHMSA, KOHEYHO, OGpATHEI MaccaM YacTHHIX II0€3-
nos (u60 4eM CHIbHEe B3DHBAHHE, TEM CKOpEe OHO M KOHIAETCSH).

61. Bo Bcex rabaumax (cM. 62 u 63) MBI npEUHEEMaeM OKOHYATENBHYIO CYM-
MOBYI0 CKOPOCTH IOCHefHell pakeTH pPaBHOH HIepBOil KOCMHYECKOil CKOpOCTH
B 8 kM [B cex.]. Tabaume!, MexIy TpoYuM, JAIOT OTBEET Ha BONPOC: KaKas Ke
npu 3ToM Tpebyercs mpHOaBOYHAA CKOPOCTh A ONMHOKOM paxersl. Vs 6-if
CTPOKM TaGMHI MH BHAMM, 9TO 3TH HAaHGOIbIMHe NpuGaBOIHEIE CKODPOCTH OYIyT
TaKOBH [JIA pPA3HHEIX I0€3[0B:

Unmeno pakeT B HOesfe:

1 | 21 3 | 4 | 5
Tpebyemasa npudaBoyHAA CKOPOCTh OT OJIHHOKOIL
PakeTH B KM [B ceK.]

8 | 5,3 | 44 | 3,8 | 3,5

Mu Bumum, 9To mpuHGaBOYHAA CKOPOCTH TEM MEHBINE, Te€M UHCIO PAKET B
noesne Goapiie, Tax, ATA MATHPAKETHOTO TOE3/la 0HA TOIBKO 3,9 KM B CEKYH-
Iy, 9TO JOCTHTAeTCHA MPH OTHOCHTENIHHOM B3amace ropiodero B 1 mmm 1,5.

MNa 10-it u 16-it cTpox BUAHMM, 9TO AJHUHA PEHCOB MO TBEPAOMY IPYHTY TYT
ropasgo Membme. Tak:ke Bech mpouecc Banera kopoue: Bcero 800 cerymp
unu 13,3 mumyTe, Tak Kax cexympuoe yckopemme (10 M) me ymembimaercs,
IMOKa HOeT B3pHBIBaHHE.

62. Juamea pakersr 30 M.

380



1 pakera ” 2 paKeTH

‘ 3 pakeTm
Homepa mnoesmos:
17 L 1] 2 l ] 2 | 3
Unclro paKkeT M OTHOCHTENbHAA CAJA B3PHBaHHA:
1yt o2 0 4 0 3 2 ] 1
OTHOCUTEIBHOE BPEMA B3PEIBAHUA:
[3] | 1 | 1 ] 2 I 1 | 1,5 | 3
OTHOCHTEeIEHO® BpeMsa YCKOPEHHOTO ABHKeHMA KAKIOTO TMOe3fa:
[4] | T ] 3 I T 2,5 | 9,9
OxoHvaTelFHAA CROPOCTH KajskIAOTO TOes3fa B M [B cek.]:
15] | 8000 | 2667 | 8000 | 1454 | -3636 | 8000
[IpnfaBka CKOPOCTH KamkiOro moesfa [B M B CeK.]:
[6] | 8000 | 2667 | 5333 [ 1454 | 2182 | 4364
BpoMa [BHXeHAA Ka)KIOTO TOE3[1a ¢ NpesAyIuMA B CeKyHIax:
{7]) | 800 | 266,7 | 800 | 145,4| 363,6 | 800,0
Bpemsa apmeHHA OJHOrO HOe3jla B CeKyHAaX:
{81 | 800 | 266,7 | 533,3 || 145,4 | 218,2 | 436,4
CpefHAA CKOPOCTE KAMKOro Moesja B M [B cek.]:
{9] | 4000 | 1333,3 ] 4000 | 727,2 | 1818,2 | 4000,0
JanHa myTH Kamkgoro moesja ¢ NPeJBITYIINMH B KM:
[10]| 3200 | 355,5| 3200 | 105,71 661,1 | 3200
ITpomeT ramjao0ro Mmoesga OTAEIBHO B KM:
[11]] 3200 | 355,5| 2844,5 | 105,7 | 555,4 | 2538,9
Buicora mogustus. Cumye yraa = 0,30:
{12]1 960 | 106,7 | 960 I 31,71 198,3 | 960
To me. Cumyc yraa =0,25:
[13]] 800 | 88,9 | 800 I 26,4 | 166,3 | 800,0
To me. Cmayc yrma = 0,20: '
[14]] 640 | 77,1 | 640 I 21,1 ] 132,2 | 640,0
To me. Cmayc yrama=0,15:
[15]] 480 | 53,3 | 480 I 15,8 | 99,2 | 480,0
To me. Cumyc yrma =0,10:
[16]] 320 | 35,5 | 320 I 10,6 | 66,1 | 320,0
JIlnmnua Beero moesga B M:
[17]1] 30 | 60 | 30 I 90 | 60 | 30
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63. Mmuua parers: 30 M.

4 pakeTs 5 paker
Hoxepa noeamos:
mrrt 2 7 3 1 4 ot o2 | 3 | 4 |5
YUmenno pakeT B KajKgOM U OTHOCHTENLHAA CHMJIa B3PBIBAHHA:
err 4«10 3 2 14 S50 4 0 3 | 2 | 1
OTHOCHTEeNLHOE BpeMs B3PLIBAHHA KaKIOr0 IOC3HA:
3] ¢ | 1,3 | 2 | 4 | 1] 1,25 | 1,67 | 25 | 5
OTHOCHTENNEHOE BpeMA YCKOPEHHOTO JBHIKEHHA Kaj;KR/0r0 HOoe3ja:
(41 1 | 2,3 | 4,33 | 8,33 || 1 | 2,25 | 3,92. | 6,42 | 11,42

OxoHYaTeIbHAA CKOPOCTH KAsKIOr0 MOe3la B M [B cer.]:
[5] |960,4] 2237,7 | 4158,5 | 8000 [700,6 | 1576,3 | 2746 | 4497,8 |&000
IlpubaBra cropocTH Ka;kJoro mnoesja B M [B cer.]:

[6] |960,4 | 1277,3 | 1920,8 | 3841,5 | 701 | 876 | 1170 | 1752 |3502
BPBMR OBIMKEHHA KaMIOro moeafga Cc NPeALIIYVINAMA B CeKyHIax:
[7] | 96,0 | 223,8 | 415,8 | 800,0 || 70 | 158 | 275 | 450 | 800
. Bpema ycrkopeHHOro IBIMKEHHs OJHOIO IOE3[d B CeKyHJAX:
[8] | 96,0 | 127,8 | 192,0 | 384,2 |70 | 88 | 117 | 175 | 350
Cpenmsas cKOPOCTR KasKIoro moesjla B M [B cex.|:
[9] |480,2 | 1118,8 | 2079,2 | 4000,0 | 350 | 788 | 1373 | 2249 | 4000

JlnuHa pefica Kamoro moesna ¢ MPefbLYIUMH B KM:
(10]] 46,08 250,43 | 864,45 | 3200 | 24,50] 124,50 | 377,57 | 1012,05 | 3200
IIposeT KamwIOro 1Oe3xa OTIENBHO B KM:
[11]] 46,1 | 204,3 | 614,0 |2335,6 | 24,5| 100,0 | 253,1 | 634,4 |2188,0
Bricota mopmaTud. Cmayc yriaa =0,3:
[12]] 13,8 | 75,1 | 259,3 | 960,0 | 7,35 37,35 | 412,28 | 303,61 | 960

To xe. Cuuye yraa = 0,25:

(13)) 11,5 | 62,6 | 216,14 | 800,0 | 6,1 | 31,14 | 94,4 | 253,0 | 800
To sxe. Cunye yraa = 0,20: ’

[14]1 9,6 50,1 | 172,9 | 640,0 | 4,9 | 24,9 | 75,5 | 204,4 | 640
To me. Cunyc yrma = 0,15:

[15]1| 6,9 37,5 | 129,7 | 480,0 | 3,67] 18,6 | 56,7 | 151,8 | 480
To mxe. Cunye yraa = 0,1:

[16]] 4,6 | 25,0 | 86,4 | 320,0 | 2,45 12,4 | 37,8 | 101,2 | 320
Ilauna Bcero moesfa B M:
[1711120 | 90 | 60 | 30 150 | 120 | 90 | 60 | 30
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64. Haknou TBeppoii [OpOTH K TOPH30HTY W TYT Haj0 HPU3HATEL OYeHB
MaJisiM, HO mOCTOAHHBIM, Hamp|mmep] B 6 rpagycos, mpuuem cumuyc yraa
Gynmer pasem 0,1. Iopora BEIifeT mpAMOil, HO He BOTHYTOH, Kak B clIydae
HENOCTOAHHOI'0 CEeRYHOHOTIO }’CHOPBHH}I YaCcTHHIX MNOOe3n0B.

65. Ilnsa moespop us 2, 3 ¥ 4 pakeT MOMKHO JONYCTHTH HE TOJBKO YCKOpDeHHE
MOCTOAHHBIM, HO H BPGMH B3pPBIBAHNA TAaKHM e HEH3MEHHBIM. HO oJada aToro
samac ropiYero B KaJoH Befymleil pakeTe AOMKeH OHITH IPONOPLHHOHAJNEH
CHJIe B3pPbIBAHHA, HJIH MacCe HaMIoro 4JacTHOro Ioe3fia. 3Ha‘IHT IIepBLIE
pakeTsl (HAH moesjga) He TOMNBKO B3PHIBAIOT CKOpee, HO M MOJbIie, 9eM IIO-
rabuaumam 62 u 63, B cully Goapinero samaca ropwdero. TyT Takie Bce YaCTHEE
moesja J[BHTAIOTCA, KaK ONHO TeNO € MOCTOSHHBIM yckopenuwem. Ha asrom
OCHOBAHHH COCTABHM Clefyoouyio Tabammy (cm. tabx. 66).

66. Hdauna paxerst 30 M.

2 paKeTsl 3 pakeTm 4 pakKeTH

Home pPa nmoesoB:

@wmir ot 2 1 11 2 I 3o v 2] 3 | 4
Ymeo paxer B YACTHOM [oe3fe, OTHOCHTeIbHAA CHIA B3DHIBAHAA M 3alac TOPIOYEro:
@1 2 | + ¢ 3 1 2 | t | 4 | 3] 21
OTHOCHTEIEHOC BPeMsA YCKOPeHHOTO [BHKeHMA KayKIOoTo [oesja:
6 S O A I T e e S A S O
OTHOCHTESRHOC TOJTHOE BpeMs B3PHIBAHNA KasKI0TO IOe3ja:
@/ ! + 2 5 v [ 2 [ 3 | 4+ 1213/ 4
OroHuATEABHAA CKOPOCTE Kajkj(OTO Ioezga B KM [B CeK.]:
&1 4 1 8 1 27 1 53] 8 | 2 | 4] 6|8
ITpubaBouHas CKOPOCTE KaskJA0ro MOe3a [B KM B cek.]:
® 4 1 4 027 | 27 | 2,7 0 2 | 2| 2] 2
IToaHoe BpeMs ABHIKEHHA KaKI0T0 N0e3ja, eciH CeKyHJHOC ycKOpeHHe Becerja paBro 10
(1) | 400 | 800 || 267 | 533 | 800 | 200 | 400 | 600 | 80O
Bpemsa 1BHKeHHSA OJHOTO Moes[la B CeKyHAaX:
(8) | 400 | 400 | 267 | 267 | 267 | 200 | 200| 200 200
Cpemaas CKOPOCTh KajkIoro moesjfia B KM [B ceK.]:
9 | 2 | 4 | 1,33 | 2,67 | 4,00 | 1 1 2 | 3 | 4

" [MosHass MIMHA IIYTH KAa)KAOTO MOe3fla (¢ MPelHAYIEMH) B KM:
(10) | 800 | 3200 | 355,5 | 1422 | 3200 | 200 | 800 | 1800 | 3200

].1]_)0.]19T KamJoro moeaga OTIENBHO:
(11) | 800 | 2400 || 355,5 | 1066,5 | 4778 | 200 | 600 | 1000 | 2200

Ilonnas BricOTa HONHATHA B KM. Cunyc yraa = 0,1. ¥ron] = 6°:
(12) | 80 | 320 | 35 | 142 | 320 || 20 | 80 | 180 | 320
Inuma moesma B M:
(13) | 60 | 30 90 | 60 | 30 | 120 | 90 | 60 | 30
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67. Hawxmor TBephoil MOpPOTH K TFODH30HTY M BOOOMIE TYT MOMKET GHITE
mocrosuariM. Haup[mmep], Tamremc yraa (6°) maxmoma pasem 0,1,

Jaske mepBHI YACTHBIH [OE3H TYT TOJNBKO YacTh HYTH MOMKET HATH IO
TBepaoMy rpyHTY. Ipyras 06npmias gacTh coBepmaeTcs B arMmocdepe.

13 6-it crporkum BHEHO, 9TO NMPHGABOYHEIE CKOPOCTH ONUHAKOBHI IJIA Ya-
CTHHIX IO0E3JI0B OHOTO KOPTe;Ka M TeM MEHbIIe, 4eM IHCIO0 PaKeT B KOPTeHe
Goneme. Ilna deTHpexXpakeTHOTo moesfga mpubaBOYHAA CEKYHIHAS CKOPOCTH
TONBKO 2 KM, UTO COOTBETCTBYET OTHOCHTEIbHOMY 3amacy ropwouero ot 0,5
zo 0,7 (mo oTHOmIEHMIO K Macce paKeTH (e3 B3PHIBYATHX BEIECTE).

ITepepume 3eMHEIE mO€37a M MOTYT HMETh GOJBIIYI0 MAaccy ropldero, Tak
KaK 9HCJIO Jiofieil Ha HHX Mo;KeT GBITh MEHbINEe I 00OpyAOBaHMe HX MpPOMIE,
n(0 OHH BO3BpAINAOTCA celvac Ke HA 3eMJI0.

68. Bce me mauboslee MPAKTHYHE M OCYIIECTBAMEH II0€3/{a U3 OJHHAKOBO
YCTPOGHHEIX DAKeT, ¢ HEU3MEHHBIM 3aMacOM TOpPI0YEr0 W MOCTOAHHOK CHIIOI
B3pEBa (cM. [m.] 4). OHE Xe MOIyT COCTOATH W H3 IPOMAajHOrO 4HCJIa WIEHOB
(OTAEMBHEIX paKeT), YTO YBENHYHBAET OKOHUYATEIBHYI CKOPOCTH HIH IIO3-
BOJIAET [OBOIBCTBOBATHCA HEGOMBIINM 3a1IaCOM TOPIOYEr0 B KayKAO0H OTHEIbHON
pakere (mam caabeM ero ucmoap3oBaEmeM). OpEHEM CclI0BOM, H HOpH
HECOBEPIIEHCTEe PEAKTHBHEIX MPHOOPOB MOMKHO TOrJa MOMYYHTL KOCMUUECKHE
CKOPOCTH.

69. Bor Tabuuma Ha JAecaTHpaKeTHHIH moesy. Bpemsa BaprBamus (3 crpo-
Ka) B KayKIOM 9acTHOM II0€3[[€ OQHO H TO JKe, 9T0 CJENYyeT M3 OJHHAKOBOTO
yeTpoiicTBa WIEHOB moe3qa. LCIM 9T0 BpeMA O3HAYHUM 4depes3 £ H OymeM Tpe-
GoBaTh OT mociaefqHell paKeTH (IOe3fia) MEePBOH KOCMHYECKOM CHKOPOCTH, TO,
Ha OCHOBAHHM YETBEPTOHl CTPOKH, MMeeM:

70. 1z +11z.. +1,25z... + 2z... 4+ 5z + 10z = 29,29x = 8000,
orkyma x = 273,1 cekyHSEHL

71. HauGonpmiag npuGaBoTHAH CKOPOCTH, TpeGyeMas OT mOCIeHed Ofi-
HOKOIl pareTsl, Oymer toasko 2,7 kKM [B cer.] (6°), aro cooTBeTCTBYET OTHOCH-
TensHOMy 3amacy ropioueroor 0,8 mo 1. Ecau:xe samac 6yner Goasine, T0 1
OKOHYATEeNbHAA CKOpPOCTH GyAeT Goapme. Ho Ha mepsoe BpeMaA 9TO HE HYIKIIO.

72. llepBbie 4 moe3a MOTYT HATH [0 TBEPAOMY TPYHTY, HPHYEM MOIBHEM
= 6 KM, a gauEa Bcero mytH 419 mMm (cm. 13 u 10 crpokm). ITo .momycTHMO
s 3emun. Ilarsiit moean sakaHYHBAeT CBOM myTh B aTMocdepe, a OCTAIbHEIE
O fake HAYHHAWT ero B Heil. Bugy mapooGpasHocTH 3eMIM NOSHATHE IIA
DOCJHEIHAX TOe370B ropasmo GOJbIme, 4eM BHAHO U3 cTporu 12.

[auma BCero mwyTH, BO BpeMA B3PHBAHHA, JOCTHTAET 3 THICAY BEPCT.

73. Teepnasa popora KpuBa: BoTHyTa (cM.cTpory 14). Toumbie BE4HCIE-
HHOA OTHOCHTEJIBHO BTOH KPHUBUBHH TAIOT (JOPMYJIEI 9€PECTYP CAOKHEIE (CO BTOPHI-
MH TPOHBBOJAHBIME), W MbI HX TYT HE MOKeM IIPHBOIHMTH, 9YTOOH HE 3aTEMHATH
raasaoro. Ho momycrum, 9ro KpuBM3HA NyTH MOCTOSHHA IJA KaMKIOTO TMOE3AA.
MNasectnas smemenTapHas TeopeMa HaM jact: r = L?: 2h, rje mo mopamxy
O3HaYeHB: PafMyC KPHUBH3HbBI, IPOHNEHHBIH HyThb H OTBECHOE NONHATHE /.
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Tadnuma 69

Nmma ommoii parerst = 30 M. PakeThl oJUHAKOBBI [0 YCTPOIiCTBY I 3amacy roproyero

Homepa wgacTHEIX [10€3;10B:

) | 1 2 | 3 | 4 | ] | 6 | 7 | 8 | 9 ] 10
Yucmo pakeT B KasjlOM YacTHOM IOesfie:
2 /101 9 | 8 | 7 | 6 | 5 | 4 13 ]2]1

(3) BpeMs B3pLIBaHHA OJHO M TO ’Ke:
CeryHIHOE YCKOpeHHE RajKIoro mnoesia B M:
4) | 1 | 1,411 | 1,250 | 1,429 | 1,667 | 2 | 2,5 |3,333] 5 | 10

(5) Ecam jmenaeM JOCTHTHYTh MepBoll KOCMAYecKOH cKOpOCTH B 8 KM [B cek.], To
rpeMa BepuBaEnd Oyner = 8000 M [B cer.] : 29,29 M [B cer.?] = 273,1 cex.

[IpubaBouHas CKOPOCTH RAMKIAOrO 1oe3da B M [B cer.]:

(6) 1273 | 301 | 343 | 391 | 456 | 546 | 682 | 1009 | 1365 | 2734
OKOH‘IaTBJIEHaﬂI CHOPOGTI’J HamJoro noe3sjga B M ['.B ce;{.]
(7) 1273 | 574 | 917 | 1308 | 1764 | 2310 | 2992 | 3901 | 5266 | 8000
Cpefnsasa CKOPOCTE Kask[IOr0 NOC3JaB M [B cek.]:
(8) | 136 | 287 | 458 | 654 | 882 | 1155 | 1496 | 1950 | 2633 | 4000

[nnEa myTH Kamjloro moesna B KM (eM. 3 5 CTpOKH)
(9) |37,1| 78,3 | 125,0 | 478,5 | 240,8 | 315,3] 408,4|532,3|718,8|1092,4
Becr npolifeHHBH NyTh KazkIOoT0 M0e3ga ¢ MPEABIIYIHME B KM:
(10) | 37,4 | 115,4 | 240,4 | 418,9 | 659,7 | 975,0]1383,0 |1915,7]2634,5|3726,9
HarI0H OyTH KamkAoro YacTHOro moesga. Tamrenc yrma (6°) mocmepmero mpumem B 0,1,
HarmoR Apyrux IDpomopnHoHajeH yCKOPEeHHIO:
(11) | 0,01 | 0,011 | 0,0125 | 0,0143 | 0,0167 | 0,02 | 0,025]0,0333| 0,05 | 0,1
Ilonnas BEICOTA -DOMHATHA KAa/KlOT0 I0€31a B KM:
(12) |o0,37¢| 0,870 | 1,562 | 2,553 | 4,021 |6,306 |10,21 |17,72|35,94 [109,24
IMonnaa BLICOTAa B KM:
(13) 10,371] 4,241 | 2,803 | 5,356 | 9,377 |[15,683|25,89 |43,61|79,55 188,79
" Bricora no orHowmeHmio K peiicy (12 m 10):
(14) |-0,01 | 0,01090 | 0,01179 | 0,01278 | 0,0140 |0,0161 |0,0187 |0,0227/0,0302|0,0508
ITomHoe BpeMAa B3pHIBaHHMA KajKOOrO ImOezfa B CeKyHax:
(15) | 273 | 546 | 819 | 1092 | 1365 | 1638 | 1911 | 2184 | 2457 | 2730

Crpoxn 10 m 13 mnospomAioT ompepeldnTh pajnyCc KPHUBHBHEL IJIA KamJoro
yuactra nytu. Tak, i 1-ro, 5-ro m mocaenmero, 1. e. 10-ro, HaiieM B KHIO-
merpax: r = 1850, 23220 u 36770. Orcioga BUAHO, 4TO PafHyChl KPHBH3HEL
BospacraT. Ot aroro menTpoGe:xmHas cula ymeHpmaercs. Ho oHa, B TO ke
BpeMs#A, PacTeT OT YBEJIWIEHHA CKOPOCTH MOe30B (HCTHHHbIE PagUyCH GOJBIIe, &
NMOTOMY HMCTHHHAS TEHTPOOEKEAA CHJIa MEeHbIIe).
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74. Jlns Tpex 3THX CAydYaeB BEITHCIHM €€ B METPAX CEKYHIIOr0 YCKOPeHH.
Hax msBectno, ona pasHa Fy =V?:r, rme osHaueHH NeHTpoOe:KHAA CHIA,
CKOPOCTH MNBW;KEHHA M pajMyc KPMBHMBHEI myTH. 9Ta ¢opmyra, crpoka 7 u
naparpad 73 mator: Fy = 0,04, 1,34 u 1,74. Ilo oTHOmeHMIO K CHIIE 3eMHOII
makecru (10 M yckopemusa B cerynmay 2) sto cocrasaser or 0,004 mo 0,17.
Ho we saGymeM, 4TO TOJBKO WeTBEPTHIl I0E3N MO;KET JBHTATHCH 110 TBEPAOMY
OyTH T pasBuBaTh HeHTpoOe:xHYH cHIYy.OcTalbHEe IBUralOTCA B atMocdepe,
H TOrja UEeHTPoOeHOM CHIbI MOMKET COBCEeM He ObTh: BOOOmEe, OHA OymeT 3a-
BHCETHL OT HAaC, T. €. OT ympaBieHunsa (OT HawrJOHA pyxeir). aa 4-ro moespa

=16 360 u F, = 1,05, r.e. cuna, npuAABINBAINAA TI0E3]] K NyTH, HE §O-
Jee OfIHOIT AecATOll TAmkecTH moesna (Ha Jlelle eme MEHLIe),

75. O6GpatuMca BOOOmE K OTHOCHTEJNBHOH CHJIe TA)KecTH, oOpasyloleil-
cA B moe3ge BO BpeMs ero npisxenusa. [{eHTpoberHan cuira mpuKEMaeT moes)[
K Jlopore cHadala He3aMeTHO, IOTOM CHIIBHEE, HO MAKCHMYM HE JOXOMHT 10
0,1 ramectn 3emun. IToii cmmoit Mbl npemedpexeM. Bropas, HOpMalpHag K
Hell, cuIa 3aBUCHT OT YCKOPEHHOTO iBH:KeHuA noesga. Haubomsmaa sernauna
ero pasHa 3eMHOMY yckopenuio (10 m [B cex.2]). DToii BenmunHO yrie mpeme-
6peus meabsg. Cirarasch ¢ MPUTAMKeHHEM 3eMaIH, 06e CHIBI JAlOT YCKOpPEeHHe,
npubnusurensao pasHoe 14 M [B cer.2],aro B 1,4 pasa Goipmme 3eMHOrO yc-
Kopennsa. JeloBek BecoM B 7D Kr Gyuer BecnTh B moesie He Oomee 105 kr.
Takxoe yBeInmueHHe TAMKECTH, B TEYEHI HEMHOTHUX MUHYT, J€IKO BHIHECTH Jarke
B CTOAYEM IIOJOMKEHMH, HE T'OBODA Y€ MPO MOJOIHX 3/0POBAKOB M Gollee 1mo-
KoOitHOe moao;xenne. TasxecTs Oymer BO3pacTaTh HOHEMHOTY, H3MEHAACH OT
1 no 1,4 mo otHomeHH K 00bKHOBenHoH. Hakmon 3Toil oTHOCHTENLHON TA-
JHECTH K OTBECY TaKiKe PacTeT MOCTENeHHO, OT Hyla Ao 45°. TopmsontannHas
BeMHAA IMOBEPXHOCTH, II0 Mepe YBeJIHYeHHA YCKODPEHHS, Kak Obl HaKJIOHAETCsA
Bce Gonee u 6olee M B KOHIE YCKODEHHOTO JBUKEHHMA KajKeTca [JIA Imacca-
JRUpa, IT0 MOE3J[ MIUTCA HA rOpy Iof yraoM B 45°. B mauaie ABIDKeHHA DTa
ropa IOYTH rOPH30HTAIBHEA, IOTOM JIETaeTCA BCe KPYUIC, O KOHEI jKe TBeP/0ro
OYTH OPEACTABUTCA IOYTH OTBECHO. 3pesuime yKacaiolmmee W mOpaKaloliee.
Tpenne u compoTHBIEHHe BO3AyXa HEMHOIO OCIAONAT YCKOPEHHOE ABHAE-
HHE ¥ MOTOMY OCHabiAI0T W CaMoe YCHJIEHHe THAMKeCTH.

76. Horma moean cpeiBaeTcsi ¢ TBEPAOTO IPYHTAa W MYHTCA B BO3[AyXe, TO
ABIEHHE YCIOMHACTCH.

B arsocepe Gymer To ke camoe, eCIH PABHOAEMCTBYIOMAA B3DPHIBAIOIIHX
cul Oymer HampaBlleHA BOAb NPOJONHHOH MAMOHAKIOHHOH OCH PaKeTH.
Torga ona, mamas, Gy[eT HCIKITHBATH CONPOTHUBIEHHE BO3JyXa, PaBHOE ee
pecy. Bospyx Gymer masuTh Ha Hee, Kak W TBepjas mopora.

Opnmako paxera,1eTa B HaKJIOHHOM IIOJOFKEHNN, HOCOM KBepXy, He ymafer
Ha 3eMI0, Tak Kak OymeT HOZHMMATHCA GHICTPEE, YeM ONMyCKAaThCA.

77. Onycrkanue OT 3eMHOU TA;KeCTH GyHeT B Hadade MeJIEHHOE H YCKODEeH-
HOe, IIOTOM 3KG JIOCTHTHET TAKOM CKOPOCTH, IPH KOTOPOil J(aBleHHEe BO3AYXa
CpPaBHAETCA C BeCOM paKeThl. TyT OTBeCHAs CKOPOCTh MaJeHHUA CHeNaeTcHa Io-
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CTOAHHOMN ¥ He 0YeHb BHAYUTEITHHON B CPABHEHHH ¢ HENPEPHBHO BO3pacTalomeii
CKOPOCTHI0 IONHATHA pPaKeTsHl.

78. Parera, napainenbHO yTpOeHHAs WJIM ydYeTBEDEHHAs, HA TPH KBaj-
plartaeix] merpa cBOeil TOPH3OHTANBHON NPOEKIHH JACT TAMKECTh, NPH Hada-
Je BapHBaHUA, Kak Mel Bupenu, okoxo 0,9 tommer. ([laa paxer ¢ puamerpom
B1M — B9 pas menpme). Ha 1 xB. merp npumerca 0,3 T (cm. 8). Taxoso xe
Oymer W jJaBiemue BO3AyXa Ha KBajp|aTHbIi] MeTp ropH3OHTATBHON mpOEK-
UUH CHApAAa. JTO OGCTOATENBCTBO MOMKET HAM CJYKHTH IS COCTABIEHHS
ypaeuenug. OHO Ke HaM JacT HEOOXOJUMEIE BEIBOJEI.

79. IlpumeM HampaBieHHEe PABHOMEHCTBYIOMEH B3PHBAHMA TOPH3OHTAIb-
BEM. Torma BeTpedHHIE IMOTOK OyaeT HampaBJeH Ha pakery (mojaras OCHO- |
BaHME ee IIOCKHM) TOJl YIJI0OM, KOToporo Tanrec pased (Vy @ V), rae osHadeHs
MOCTOSHHA S CKOPOCTH MAJIeHUA PAKETH OT €e TSIKEeCTH U IepeMeHHAs CKOPOCTh
TOCTYIATEIbHOTO JBIKEHHA PaKeTH.

80. HasieHue BOBMYMHOTO IOTOKAa HA HOPMAJbHYH K HEMY IOBEPXHOCTH
OJIHOTO KBaapaTHOTO MeTpa Oymer uHe MmeHee (d : 2g)-V?, raemaeMm miIOTHOCTH
BO3[yXa, YCKODEHHE BEMHOH THKECTH H CKOPOCTh IMOTOKA.

IToTox me, peitcTByIOmMuil Ha NIACTHHKY B HAKJIOHHOM ITOJOMKEHUH, JaBHT
curnHee (B yaBOeHHBIH TaHrenc yriaa). ClemoBarelnHo, JaBlieHHe Ha Kyl
KBaJ[paTHHI MeTp OCHOBAHWA PAKETH BHIPABHTCA:

(d:g)-V-Vp.

81. Beanumny 9TOro JaBIEHHA MBI TOJMKHE NPUPaBHATE Becy (G;) paxerTsr,
npuxonsuemycs Ha 1 k8. merp ee ocuosanus (0,3 Tommst, mau 300 kr). Cie-
INOBaTEeNbHO:

G, =(d:g)V.V,.
Ortcioma
Vv
- = (g:G)): (d-V?).

W3 aToro BUAHO, YTO OTHOCHTENBbHAA CKOPOCTH NAaJeHHA, WIH YIOJ 3TOr0
najieBHa (TaHreHc), GBICTPO YMEHBIIAETCA € YyBeIHYeHHEM IIOCTyHaTeJbHOI
ckopocTH pakersl. Ho OH yBenmumBaercs ¢ yMEHBIIEHUEM IJIOTHOCTH BO3IYXa,
T. €. C NOJHATHEM PAKEeTH B BLICOTY.

82. BrlgmcauM TaHreHC 3TOrO yIvla AJIA PaSHBIX CKOPOCTEH paKeTH H pas-
HHX IINIOTHOCTEH BO3OyXxa.

Ecaun maup [umep]: d = 0,0012, G, = 0,3 1, g = 10m[cer?], V = 1000 m
[B cek.], To marmom Gyner = 0,0025. Jlase na Bricore 8—10 kM, rge Bo3gyx
pueTBepo pexe, HakiIoH Oymer 0,01. Ilpu ceRyHOHOH CKOPOCTH PaKeTHl, BABOEC
mensmeii (500 M), raxmaon Gynér 0,04. U aToT nakiaon B 2,5 pasa MeHbIIe mpHU-
uAToro Hamu HariaoHa (0,1) mpomoasHOil och paKeTsl K FOPU3OHTY (KOrja OHa
CXOJIUT ¢ TBEGPJAOTO WYTH). 3HAYNT, H NPH 9TAX YCIOBUAX PAKETa HE TOIBKO
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He Oymer majgaTh, HO H GygerT OHICTPO MOJHMMATHECA KBEpPXY, YAAIAACH OT
DOBEPXHOCTH 3eMIH emje ¥ B CHIY ee IIapoo0pasHOCTH.

83. Ho paspemeHHOCT: BOBAyXa ¢ TEUEHHEM BPEMEHM BO3PacTaeT ropasmio
GhicTpee KBaApaTa NOCTYHATEIBHOR CKOPOCTH pakeTsl. IlooToMy wHacTymuT
MOMEHT, KOIZa TAMKeCTHh paKeTH He Oy/eT ypaBHOBENIMBATHCA COMPOTHBJICHAEM
arMocepsl, OTHOCHTENIbHAA BEPTHKAJIbHAA COCTABIAKINAA TAKECTH Oyoer
YMeHBIIATHCH W B INyCTOTE, 3a IpefelaMu arMocdepsi, mcuesner. Torma
0CTAHETCH TONBKO THAMKECTH OT YCKOPEHHOTO TOCTYIATEIBHOTO IBHKEHU PAKETH,
pasmoro 10 M [B cexr.?]. OHO mpoM3BeneT KAMKYILYIOCA TAKECTh IO HANP-
KEHHIO, PaBHYIO 3eMHOI, HO O HANpABIEHHIO eif MOYTH NePIeHIAKYIAPHYIO
Torma 3eMis HOKAMKETCA OTBECHON CTEHOH, MapalIeIbHO KOTODPOMl MBI IBH-
#eMca (BOCXOIMM).

Ho u aTo HpOﬂ,DJ’[}KHTCH JIHIOb HECKOJBKO MHHYT: BBpBIBaHHe npenpam*rca
H BCHAKHWE CJeIbl TAKECTH KaK OB HCYEBHYT.

84. Eciu momo:KuM B mOCIeHEM ypaBHEHHH TaHTeHC yria HakaoHa B 0,1
uV = 1000 m [B cex 1, To Beramcmum: d = 0,00003, T. e. MOKHO MYATBCA 7O
BBICOTHI, Iji¢ MIOTHOCTH BO3Ayxd ogers Mada (0,00003. Oua 6ymer B 40 pas
MeHbINE, YeM y YPOBHA OKeaHa), M BCe jKe He mamaTh npm ckopoct: B 1000 M
[B cex |. Takas ckopoOCTS eme He pa3BHBaeT IEHTPOGEKHYI0 CHIY, DABHYIO TH-
JKECTA 3eMJH, U IIOTOMY He JlellaeT OyTh KPYroBHIM — Ge3 npuOIMKeHHA H
yhadeHuda oT 3eMJH. JIHMb o0 HOCTHHEHUU CEKYHIHOI CKOPOCTH B 8 KM [B cek |
HIH OKOJO NyTh OYAET KPYTOBEIM K BEYHHIM (TOJBKO BHE aTMOC(EDHI).

85. OxapakrepmsyeM Hamd moesja passeix cmcreM. Moryr GwITH weThpe
caydas

A. Parersr ycrpoeHBI HOYTH OJUHAKOBO. 3Jamac B3PHBYATHIX BEMMECTB Y
BCEX OJ[MH M TOT ke, HO B3DHBaHNE TeM CHIbLHEe, 9eM Macca Ioesfga 00JbIme.
Bnarogaps aToMy ycKOpeHHe IS BCeX YaCTHHIX TI0€BI0B OJHO H TO ke, HO Bpe-
MA B3pHBaHHA o6partHO Macce moesna (62 m 63).

B. 3amac B3peIBYATHX BeIMEeCTE U CHJIa B3PHIBAHUA TeM OOIbIIe, yeM GOJb-
me Macca 9acTHOTO moeana. BCJIBI[CTBHE 3TOTO CEeHYHIHOe YCKOpeHHe H BpeMH
B3DHBAHUA [IIA BCEX MMOE300B OfmHAKOBH (cM. 66).

B 3amac B3phiBUATHIX BEIIECTB HPONOPIHOHAJEH Macce JacTHOTO IOe3fa,
HO CHJia B3PHBAHHA NOCTOAHHA B aTOM clydae BpeMa B3DHBAHHA B KaKIOM
moesne TeM 0OJbIDe, 9eM Macca ero 0olbime. YCKOpeHHE ke 00paTHO Macce
Y3aeTHOrO mmoe3fa. JTOT ciIydaii HaMH He pas3oGpaH.

T". Bece pakersl cOBepIIEHHO TOKIECTBEHHLI 0 3anacy Iopoodero n B3PHBHOM
Mamume. Yem Goiplle Macca 9acTHOTO IIOe3fa, TeM MeHbLIIE YCKODeHHe.
Bpems B3pEBaHHA I8 BCEX II0E30B ONMHAKOBO (cM. 49).

* 86. Cucrema A HeymoGHa TeM, 9TO TpeGyeT y IePBHX paKeT CIJIBHOTO HJIH!
OBICTPOT0 B3PHIBAHNA, & CIEA0BATEIBHO, YCAOKHEHHA H YTA:KelJeHHA B3DhIB-
HOro Mexamusma. OT 3TOro jKe ¥ HampsA/KeHHE MEPBHIX JUIHHHBIX IOE3[0B Oy-
JeT rpomMagHO. Bes cucTeMa IpO3MT pas3phIBOM, M IOTOMY HENb3A yHOTpPeOIATh
MHOTOpaKeTHHX 1m0e3oB. [[pubaBouHas CKOPOCTh KaK/IOTO MOe3/1a TaKas iKe,
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Kak u B cucreme I'. Briroja — B yMeHBIIeHME JUIMHEI TBEPJOr0 IyTH H Bpe-
MeHH B3DHIBaHHS, HO 9TO cOBceM He BaykmO (62 m 63).

87. Cmcrema B, kak um mpegsigymas A, TpebGyer YBeIHYeHHA MAcCH U
o0beMa paKeTel TeM 0oJpmero, 4eM OOJbIIe WIEHOB B BEJOMOM €10 Ioe3fe.
Bens roprouee TpeGyeT moMemeHs, TaAKAKe 60Jee CIO/KHEbBIE H CHIBHEE MATTHHLI,
Heawssa torma m ymorpebisTh MHOTO PAKeT B IO€3/le: OH PABOPBETCHA OT CHJb-
HOTO YCKOPEHHOTO [ABWKeHHA. DBhiroga B GBHICTPOM YBEeJHYEHHH CKOPOCTH,
TaK KaK l'[pHﬁaBO‘:[HaH CHO]JOCTB 0lHa H Ta e 4 BCeX moe3JoB. 3]:[8.‘11‘1'1‘,
OKOHYATeIbHasA CKOPOCTH NPONOPIUOHANLHA YHCIY pakeT B moesme. Kcmu,
nanplumep], npubaBoIHaA CKOPOCTH OAUHOKOI paKeTH cocTaBlAeT 8 KM [B cek.],
TO moesq cuctemul B, cocToamuil M3 ABYX paKeT, JOCTHraeT CeKyHIHOH CKO-
poct B 16 KM, 4TO DOYTH AOCTATOYHO Aig GIYMAAHHA CPEOd MHBEIX COJIHIL.
Ecam mpt MOmeM OT OHHOKOH paKeTH IMOJYYHTH CKOPOCTH B 2 KM [B cek.],
TO YeTHIPeXPAKETHHIH MOE3]] MAcT mOcHefHeil paxere yiKe HePBYI0 KOCMHYeC-
Kyl cwopocts B 8 kM [B cek.] (cm. 66).

88. Cucrema B mpartmunee, moToMy 9TO AJif JIHHHHIX IOE3[0B YyCKOpe-
Hue Oypger craboe, Kak B cucreMe I', o moTOMy MOKHO ymoTpeOHTH [ IOe3-
Ja MHOJKeCTBO paKeT. B3phIBHBIe MeXaHM3MBI I CaMbleé DPaKeTH IOYTH OJH-
HakoBnl. Ho Tak Kak KOJHIECTBO roOpIOYEro MpomopIHOHAIBHO Macce JacTHOrO
noesfa, TO MepeJHHEe PAKeTH [OJIKHEI OHTH O0JblIe, YTOOH BMECTHTH 06OJB-
myio mMaccy ropiogero. B atom mx memocratox. Ho Mu BHpemx:, 94T0 mpocropa
B HAallHX paKeTax [OBOJBHO U IOTOMY moe3m M3 2—3 paker BO3MOkeH H 6es
maMeHeHHA 00sema mpubopos. Ewe Brroga B ToM, 9T0 mpuGaBOTHBIE CKOPOCTH He
YMEHBLIAXTCA ¢ yBEIMIeHIeM 9ucia paker, kak B cucreme B. J[eitcTBuTeNBHO,
XO0Td YCKOpeHHe B JUIMHHOM MacCCHBHOM IO€3je M MeHbIIe, HO BpeMA B3phHIBa-
HHA, B CHIy GONBINOro 3amaca ropiodero, BO CTOJLKO ke pas Ooanme. Ilo-
9TOMY OKOHYATeNbHEIe TPUOABOTHEIE CKOPOCTH Yy BCEX TACTHHIX TOE3IO0B OfM-
HAaKOBH, 9TO Ipe[cTaBideT GONLINOE NPEHMYIIECTBO, Y ITHHEHHE K€ BPEMeH
u TBEpHoro myrn (cpaBEHTENBHO ¢ cucremamu A u I') He cymecrBeHEHO.

89. Xora MBI 3TOT CIydaii He pasOHpaji, HO OTHOCHTEIHHO BETHYHHH
npubaBOYHHX CKOPOCTel MOsKeT cily:xuTh Tabauna 66. Ira cmecrema B sacmy-
FKUBAET CaMOro yCHJIeHHOTo BHMMaHHA. Ecam Om MH, HampuMmep, MOIJIH OT
OIHHOKOH PAKeTH JOCTUTHYTH CKOPOCTH BCero aumpb B 1 Kuwxo[merp B cer.]
(mymegHasA CKOPOCTH MO;KeT OHITH GoJbine), aTo mo Tabauue moero «Mccie-
nosauum» 26 r. tpeGyer ormocureapnoro samaca or 0,2 mo 0,3, To m ToOrma
IoBoabHO 17 moesfoB, 9TOGH HOCTHTHYTH HAMOOIbIIeH KOCMHYECKOH CKOPOCTH,
MOCTaTOYHOI AJA NOCTHKEHHA BCeX INTaHeT (HO He CHyCKa HA HHUX) I GIyx-
nauuA B Mnegmom IlyTu. Bamac roplouero B pakerax, HauuHaa ¢ IepejHeit,
Oyncr He Goaee:

5,1 4.8 4,5 4,2... 1,2 0,9 0,6 0,3

Tarme samacel Bmosnne gonycrumsul. [locmeguan KocMHUecKas pakeTa GynmerT
IOYTH IycTa, T. €. CBOOOJHA OT TOPHYEro.
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Bor raxkme mepcmeRTHBE 0GeINaeT IpHMEeHEHVE I0e30B, BOT KaK OHH MO-
IyT OoO0NeryuTh MOJyUeHHWE KOCMHIeCKHX CKopocteit!

90. O cucreme I' (cm. 49) MBI gocraTouHo roopuiau pambmme. Ee mpen-
MYOIECTBO B IIOJHOM OAHOOOpa3HH 2JeMEHTOB moeaga (KpoMe mocllemmHeil Koc-
MHIECKOH paKeTH).

Boo6me, cosepmuB cBO€ M€N0, T. €. OTHPABHB MOCHEHIOI0 PAKeTy B KOC-
MHYEeCKOe IyTellecTBHe, BCEe OCTAJLHBIE paKeTsl, KaKoH OB TO HH OBLIO CH-
CTeMHI, mpoJereB 0oJee MIH MeHee JIHHHBI myTh B arMocepe, MIaHUpYyH,
CIOYCKAITCA Ha CYIy HJIH BOAY H ONATH MOTYT CIYHTH AJdA Toro ;xe. Omum
U TOT Ke I0e3j[, HA OJHOM H TOM K€ IyTH, MOMET OTHPABHTH MMJJIHOHE TpPH-
GopoB B HeGecHoe myremecTpue. TpeGyercs TOMBKO HEMPEPHIBHEIN pPacxon
Ha ropmoyec H3 [EILIEBEIX MPOXYKTOB HE(PTH H DHIOTEHHBIX COENUHENHH KHC-
nopona.

Henocrarox cucremur I' B mamoit mpu6aBognoit ckopoctu. Ho eciu psap 89
saMeHHM pPaBHBIMH WwiIeHamu, Haup[umepl, B 5,1, To cucrema B mpesparut-
ca B I', u Torga oxoHuarelrHaA CKOPOCTH €IIe HAMHOTO BO3DPACTeT.

91. Bompoc 0 marepuaiax Iiig CKUTAHHA, YCTPOMCTBA BAPHIBHEIX TPY0, 060-
JOYKH M APYTHX dJacTeil pakeTHl He MoMeT OHTH ceituac pemen. ITostomy a
IIOKa NpeAnoxarai A DJIEMEHTOB B3pPHIBA He(TAHbIE MPOAYKTH M IKHAKHIT
KHCJIOPOJ IJIN ero HAOTeHHHE COeJMHEHHA, a [JJIfA yCTPOHCTBA DPAaKETH —
PasHEIe M3BECTHBIE COPTA CTAJTH: XPOMOBYIO, OEDHITHEBY0 H NpOU.

HOHG‘IHO, MHOTO BBITOOHEE ynocrpeﬁm*b AJId 3JIEeMeHTOB B3phiBa OJHOATOM-
HEIH Bogopoa i 030H, Ho ycTOMYHBEL IM IOCTATOYHO TAKHE MATEPHANbl H MOLYT
JH HAMeTh yAOOHSBIH ;UAKWE BUA! ITO MOMKHE! PEIIHTh XHMHKH, CIIEIHAJILHO
BaHMMaMIINeCA MMONOOHBIMU BeNIECTBAMH.

Ecan BO3MOMHBI XOpOINHE Pe3yldbTarsl ¢ KHCIOPOAOM, HEDTHIO H CTANbIO,
TO TeM Jy4ume OHM OyAyT NpHE HHEIX GOJee BBIXOAHBIX MaTepHalax.

Bomnpoc o Teeppoit nopore paspaGoran B MoeMm counneHun «Compormsire-
HOe BO3JyXxa [m ckopwii moesml», 27 r.

INPHBABJEHHE O TEMIIEPATYPE KOCMHYECKON PAKETBI

Jae cpefu ydYeHHIX CYIECTBYIOT NPOTHBOPEYHBEIE M HEACHHIE MPENCTaB-
JIeHNA 0 TeMImepaTrype Teld B ajupe, Haup[umep], o TemmepaType paKeTs.

l'osopar o Temmeparype HeGECHOTO NPOCTPAaHCTBA. ['0BOpHTH 00 3TOM
HEBO3MOKHO: BTO HE HMEET CMBICIa, IOTOMY UTO MHI He HMEeM ICHOTO OHATHA
06 opupe. MomHO TOBOPHTH TONBKO O TeMIIEpaType rasoB, KHAKOCTEH N
TBePAHX TeJ, NOMEImEHHHX B HeGECHOM IPOCTPAHCTEE.

Ecnu ponmycturs, 4T0 Kpyrom Kakroro-HMGYAbL Tela B ddupe HeGeCHOTO
OPOCTPAHCTBa HET HAKAKHUX APYTHX Tex, Hanp[umep] commn, miamer, KOoMeT
#l MaJHIX TelN, TO TaKoe TelJO OyleT TONBKO TePATH TEIIOTY, He mOJydad ee
B3aMeH OT Apyrux Ted. BechMa BeposaTHO, 4T0 TeMmmepaTypa TaKOro Tela
Joiizier mo abCoJOTHOrO HyIsa, T. e. Oymer uMmers 273° xomoma mo eancuio:
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JBHKEHHE MOIEKYNI OCTAHOBHUTCHA, HO 9TO HE 3HAYUT, 94TO JBIKEHHE MX Fac-
Teii, © TeM (oJlee IPOTOHOB, W JIEKTPOHOB IpeKpaturca. Easa Jam Bmoame
NpPEKpaTHTCa JaKC J[IBH/KEHHE MOJEKYJ W aTOMOB.

Ho mmr me Gynmem morpy:karscd B rayOMHEL Bompoca. Ham HymHO mpep-
cTaBlleHHe O MPOCTOH Temmeparype Teldl B HeGECHOM NpocTpaHcTBe. Beckbma
BepoaTHO, 9To OoHA Gamskra K 273° xomoma. Takosa remmepaTypa B yaJeHHH
OT COJIHI[, KOIJla OHM Ka:KyTcA 3Be3j0ouKaMu, uD0 HarpeBaHMEM OT HHX TOTHA
MOKHO npeHeOpeub. COMHEBATHCA B 9TOM TPYAHO (XOTS H B 3TOM JeJe BHIBO-
Bl y9eHHIX paszHOpeumBhl). JleficTBUTENBHO, Teneph PAaKTHIECKH MOATBEPIKIA-
ercd, 4TO TeMImepaTypa miamner, yaajdeHHeix or CoOJHIIA, OYeHb HUBKA, MEHIY
TeM KaK OHH HarpeBaloTCsA COJNHEIHBIMH Jydamu. Eciu O OHH yAalWINCh eIe
JAaJbpITe OT CBETHJIA, TAK 4TO BCe COJNHIA NMOKasaJHCh OBl MM 3B€3JaMH, TO 9Ta
TeMIepaTypa HeCOMHEHHO jomuia Obl 10 abcodorHoro myisa (273° xoaopa mo
Llerscnio).

ITnapersl eme 061agaoT COOCTBEHHOI TenmIOTOH, OHH eme GOpPIOTCA ¢ HX
OXJamJeHHeM, Yy HHX eme 0OIbINOH 3amac Temla M ero HCTOYHHKOB.

Tena ke HeGONBIMKE, K HKOTOPHM MOMHO NPHIUCIHTEH HE TOABKO B3€M-
HBIC TBE'I& 9eJIOBEYECKOI0 OGHXOI[B., HO H acTepoHab! (eC.TIH OHH yJaJeHbl OT Tel-
JIBIX UM HAaKaJIeHHHIX Teld), OBICTPO JOCTHTAIOT CTemeHH alCONIOTHOIO XO-
nopa. '

IToaTomy KocMmmueckaa pawrera, saaaum or Conmma, MEeXIy egBa MepHaw-
IOUMH 3BE3[aMH, MO-BHIUMOMY, HAXOMHTCA B KpUTHIeCKOM moioxkeHuu. Ee
TeMImepaTypa CKOpo [oMkHa poiTH a0 273° xomopa.

Ho, Bo-mepBeIX, OHa MOMeT HMeTh B ce0e HCTOYHHK Telja, BO-BTOPHIX,
MOKeT OHTh HACTOJBKO 3aIMIIEHA PAMOM 000T0UEK OT MOTEPH Temjaa, 4TO 3TH
morepu GYIYT JIETKO BO3HArpPaskAaThCA HCKYCCTBEHHO Jlaske B TedeHHE THICAY
JICT.
Ho sror BOompoc Ml moka ocraBuM. OGpaTuMcs K CHapAay, KOTODHII Ha-
XomuTca Ha TOM ke paccroapuu or ConmHua, Kak 3emias. ITO HHCKOILKO He
MemaeT eMy OHITh BHE 3eMJH, Ha ee¢ opOHTE, HA COTHH MHJIIHOHOB BEDPCT pac-
CTOAHMA OT 3eMJIH, KOT7ja OHAa MPEACTABIAETCA MaJeHBKOM B3BE3IOUKOI, I0-
no6uoii Bemepe.

Hama paxera Gypger TepaTh TENI0 TOIBKO OT JIYYeHCHYCRAaHUA, UHOO BO3-
Oyxa HIH Jpyroii MaTepHaJbHOI cpefsl KpyroMm ee Her. Ho oHa ke Gymer m
moayyaTrs temiao or CoJaHIA, W MOTOMY TeMmeparypa ee OyaeT HOHHKATHCH
TONBKO [[0 TEX WOp, MOKAa PACXOJ TEIJIOTH (0T Ay4eHCIyCKAHHA) HE CIeTaeTCA
paBHnIM mpuxoxy (ot aydeit ComHna).

3Ha9uT, HalO CO0GpPa3UTh O BEJHIMHE IPHXOJa M Pacxoga H TOTAA yKe
pemaTe BOOPOC O BEIWYHHE YCTAHOBHBINEHCA TOCTOAHHOH TeMmepaTyphl
Tenta.

Benmuunra mpuxona, KomewHo, saBucuT oT smeprum ayueit Cosamma. Mer
9Ty SHepPrui0 nmpuMem mocrosuHoii. Ho oHa Momer coBceM He BOCIPHHHMATB-
A HAIIUM TeIOM, €CIM OHO MOKPHTO co cTopoHn CoJHma OFHOI HIN
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HECKOIBKHMIH 6IecTAMAME 000JOYKAMH, IEJTHKOM OTPaKAIOMUMHU 3Ty TEILIOTY.
3maunr, Kak O HH ObIa BeduKa sweprug Jayueir ColxHIa, OHa MOMKET He
BOCHDHHMMAThCA Hallell pakeToif, 0Jarogaps ee YCTPOMCTBY H CBOiCTBaM
DOBEPXHOCTH.

Hao6opor, ecTs uepHLIe MOBEPXHOCTH, KOTOPHIE MOYTH IENHKOM MOTIOIIA-
0T magawmy®o Ha Hux Ttemiaory Conmma.

Wrar, mpuxop Temila MO;KeT KoJe0aThcsa OT HYJAA [0 HEKOTOPOIl MaKcH-
MaJbHOH BeJMYHHBI, 3aBHCAINEH OT DHEPIHH COTPERBAINUX Jy4deii.

Ecam Ger He GBUTO pacxoja Temra OT JydYeHCOyCKaHMsA, TO Hallla paKeTa
Torja Harpemack O mo temmepatypkr Goamma.

OOpaTuMcsa e K pAacxomy TemIOTH.

Bearue moOBepXHOCTH TeN TEPAIT TENAOTY, HO OfHH (OJbIIE, APyTHE —
menpme. I[IpuroM »Ta moTeps GhicTpo BO3pacTaer (B WETBEDPTOH CTemeHH)
¢ yeeaumueHueM abCONIOTHOI TeMumepaTyph Teia. HomedHo, morepu Bo3apacra-
0T M ¢ yBeJIHYeHHEM mnoBepxHOCTH (Hanp|umep], cmapsana).

Bce o1 cooGpaskenusa W BEIYHCICHHA NPHBONAT K CIEIYIOIAM BRIBOJAM.

Coopy:xenne, ¢ ogHOH cTOPOHE o0pamenHoe K CONHIy, HMeWmee ¢ 3TOil
CTOPOHB! TEMHYIH0 HOIVIOMANINYI0 TemJI0 NOBEPXHOCTH, a € JAPYroif, MPOTHBO-
TOJIO}KHOM (TeHeBOIl), OrPaKIEHHOE OT MOTEpPh JTYIUCTOH SHEPTHH HECKOIL-
KUMH OJeCcTAMMMMH TIOBEPXHOCTAMH, MOKeT HMeTh TeMIepaTypy, BRICIIN
mpegen Koropoir He memee 150° IT.

Bor npartmueckmit npumep. VmeeM mapooOpasHbii B3aMKHYTHIL COCYH,
¢ raaom. Tperes Hons ero moeepxHocTH, ofpameHHoit K ConHmy, 3aKphTa
CTeRJIaMH, XOPOIIO MPONyCKAIIMUME JyducTyio sHepruio. OHa majaer Ha TeM-
HYI0 IOBEPXHOCTH BHYTPH Imapa, KOTopas xopomo noriomaeT ay3u Coxmna.
OcranbHEE iBe TPETH IMOBEPXHOCTH OTPaKIEHHI OT MOTEph TeIIa OFHOI HJIu
HECKOJNBKUMH GIeCTAMUMH MOBEPXHOCTAMHU. Temmeparypa rasa BHYTpH Iuapa
moxomur mo 150° IT.

Tor ke monwii map, obpamennsiii ¥ Conuny 6iecTameil MOBEPXHOCTHIO,
TmoNyYaeT BHYTpH TeMueparypy, Gausryio k 273° xonoma. KomeGanue Temmo-
TH — Gomee 400° II.

Tor e map, mosepuyThiid K ColHmy GOKOM, Tak 4TO TOMBKO WACTh MPO-
3pauHoil moBepxHocTH morygaer ayan COTHIA, IMEET TEMIEPATYPY, CPENHION
mexay 273° xomomga u 150° sxapsr.

IToBopaumBas map Tak U CAK, MH MOJyIaeM TOGYI0 TeMIepaTypy Memay
aTuMH mpenenamm. Hanp[mmep], Temmeparypy Bcex KIMMAaTOB, BCEX BHICOT
H BCeX BpeMeH roja 3eMHOro IIapa. )

Ecam mam cuapapn OymeT MOCTATOYHO GHICTPO BepTeThCA, ofpamasch Ie-
puoguuecKu mpospawHoil croporoit kK ComHIy, TO B HEM YCTAHOBHUTCH CpeJHAA
TeMmeparypa, Gamskas (mo pacuery) k 27° II. 910 mouru BgBOE GOIbLIE, UEM
CpeiHAsA TeMIepaTypa Halleil Bpamalomeiics IIaHETH (IPo 3eMio).

Ho mocnepuss O6apIylo 9acTh COMHEYHHX Jy4eidl He BOCHPHHHMAET,
a otpaskaer obparHo B HeGecHoe mpocrpanctso. Benp 50% semHoil atMoc(eps
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NOKPHITEL Beerga oONakaMu, OJecTAmAas MOBEPXHOCTh KOTOPHIX NPEKpacHO
OTpaMkaeT COJHEYHEI cBeT. BoT mouemy cpemHas TemmepaTypa 3eMiau GIu3Ka
x 15° 1I.

Boobme remmepaTypa miaseT — JeJ0 YCJIOBHOE H OY€HBb CIOMKHOE, W MHI
HE IMEeM B BHIY TYT pa3bupats 3T0T Bompoc. B Momx pykomucsax MHOTO c006-
paskeHUil U BEYHCIEHHH O TeMImeparype IIaHeT. B megaTHHX ’Ke TPYHax mpH-
BEJIeHBl TOJBKO Pe3yJbTATH HX...

Kasxerca, uro Temepp BOIPOC O TeMmepaType KOCMHYECKHX paKeT j0cra-
TOYHO YACHUJICAH...

Opnaro Mozker OBITH U TAKO€ YCTPOMCTBO HEOECHEIX CHAPAMNOB, UTO TEMIIe-
paTypa X Oy[eT BHpa’KkaThcad He COTHAMH, a ThHCAIaMH rpamycos. Ilaa aroro
HYKHO eme yMeHBIOHTh pacXoj Temyia, He yMenbmas ero npuxoga ot Comnna.

Ecaum 6 MBI B HameM IIape yMEHBIONWIM NIOMALbL OKOH M yBEIHUTHIH
nromaib OrecTAmedl MOBEPXHOCTA, TO MOTEPA Temia YMEHbIIHIAch Obl, HO
3aTO W NPUXOJ Temia COKparuicsa Obl. VI3 aToro 3akoJmOBaHHOrO Kpyra, of-
HAKO0, MOKHO BEIATH. MOKHO OCTAaBHTH B IIape OYEHb MaleHbKOE IPO3pavHoe
OTBEPCTHE U BIYCKATH B HETO J1060€ KOMUIECTBO COTHETHOH dHEPTUH, TOCPEN-
CTBOM COOHPATeILHOrO CTeRIA Win cpepmaecKoro sepraia. OTBepcrue B mape
TOJHHO IPH BTOM COBmagarh ¢ (QorycHEIM mzobpamenueM Coxnma. Tawr, mo-
TepH TeIla KOHAyT A0 MEHHUMYMa, 6e3 BCAKOrO COKpameHHs NPHX0o/a COJNHed-
HOH DHEpPruH.

Yro me suiiner? Kommgectso Temma B mape 6yaer Bo3pacTaTs 0 TeX moOp,
OKA e}KECeKYHJHLIH TPHXO0] He CPaBHAETCA C CEKYHIHHIM PAacXOfoM. JTO He-
OPEMEHHO [JOJKHO CAYYHTHCH, TAK KaK C BOBBHIIEHHEM TeMIepaTyph Pacxop
Temsa Boapactaer. Temneparypa BHyTpH mapa moxxer goittu go 1000 i Goaxee
TPajJycos.

Ecnu 651 pmaxxe Ham cHapA[ YAATWICH K OpefelaM COJTHEYHOH CHCTEMEL,
Tyaa, rae spamaerca ¢ ceouMmu Koabmamu CatypH, rpe mMuarca Ypan u Hen-
TYH,— M TaM KOCMHYecKas pakKera moria 0w moayuurs ot CoOJHIA TemiIory,
JAOCTATOUHYIO A KUBHH (ONMCAHHEIM IIyTeM). ’

Hao6opor, ecTs BO3BMOKHOCT MOJYYeHHA HH3KOI TeMOepaTyps, HECMOTDA
Ha camsle ropsaane dyau ConHima. JT0 faeT CpPeACTBO NyTEMECTBOBATH HANIEMY
pakernomy mpubGopy mobausoctu Comnma. He TompKo TaMm, rje Kpy:RHTCA B
AHAPUTCA B COMHEUHOM xkapy MepKypmii, BO 1 eme GIHxKe.

Yaxe nasso (¢ 1920 r.) ME 06 5TOM mHCATH U TeHeph TOTBKO MOBTOPAEM pa-
Hee CKAa3aHHOE.




PEARTUBHBIN ADPOILIAH

(Bzaro u3 Goanimioii pyromnc)

2. 9roT aPOMIAH OTIMIAETCH OT OGHIKHOBEHHOIO TEM, UTO COBCEM He MMeeT
rpe6HOr0 HIH BO3AYITHOTO BHHTA.

Ero peitcTBue 3aMeHseTCA oTmadeir (peakmueir) npogyKTOB FOPEHHS B O0BIK-
HOBEHHBIX ABHALHOHHEIX MOTOpax.

Ho nocnegane Tpe6yior mekoroporo npeobpasopanua u gomonneHusa. Tax,
CJKHTal0T MHOTO FOPIOYero, NpudYeM OHH JA0T CPABHUTENLHO HeGOJBOLYI0 pa-
fory, mamp[umep], B 10 pas wmeusbmme, WeM CJAEAYCT MO :OJUYECTBY TOIJIH-
Ba. Oum gemaoT Goxbmoe umciao 0GOPOTOB W HMMCIOT HMOTOMY PAacCIIIpeIlbe
KJj1amaHHEe OTBepeTHA. IIpogyKTH ropenua HanpasiIAlTCA dYepe3 KOHWIeCKHe
TpyOBl Ha3al, B KOPMOBYI0 4acTh a3poIIaHA.

Hpome Toro, c:xuranme xoTs Gsl ¥ 09€HB XOJOJHOTO BO3JyXa BEICOT COMPO-
BOMKJAETCA €r0 HaKalHBaHHEM.

Bor Ta6Gnuua:

Bo tronbKo pas cKAMaeTcA KaKOM-HHGVIL HOCTOAHHKI ras
HIA cMech HX (BOBAYX):

1 | 6 | 36 | 216 | 1296 | 7800
OrrocHTeNbEAA a0COMIOTHAS TeMIIEpaTypa:
1 | 2 | 4 | 8 | 16 | 32
ABcomorHasg TemmepaTypa:
+273 | 546 | 1092 | 2184 | 4368 | 8736
To e, no Ienscuio:
0 | 273 | 819 | 1911 | 4095 | 8463
ABconroTHas TeMIieparypa:
4200 | 400 | 800 | 1600 | 3200 | 6400
To e, no Ieascuio:
—73 | 427 | 4527 | 4327 | 2027 | 6127
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3 mocnenueil cTpoKM BHAHO, 4TO faxke npu adeganoM (—73° 1) Bosgyxe
BrIcOT c:xxuMaHue ero B 36 pas yske TpeGyer 06a3aTeIFHOTO OXJarIeHHA.

Jln1a aToro MeI ImOJNB3yeMCA CHIBHBIM paclIMpeHHeM IPONYKTOB TOpeHHA
B paspesKeHHOH aTMoc(epe I NPOMCXONAINMM OT BTOT0 X CHIBHBIM OXJarKe-
unem. llosToMy 2TOT HAKaJeHHBIH ccaTHEM BO3AYX MPOBOAUTCA IpeNBapH-
TEJILHO B OCOOBIl KOKYX, OKPYKAIOMUII KOPMOBEIE KOHIE TPYyO ¢ PacIHpAIO-
MUMUCA TPOAYKTAMH TrOpeHHa. TOrga yiKe STOT CIRATHEIH M OXJIaKIeHHBIA
BOBJYX CIYAHT AJA OXJarkJeHnA pabounx WIVIHHADPOB, a 3aTeM JJA TOPEHUA
B HHX.

3. Mos reopus camoxera [18]95-ro u [19]29 r. («Aspomnam») '] morasana,
4TO Ha BEICOTaxX OH TOJBKO TOTAAa mpuobperaer YCHIEHHYI0 CKODOCTH B paspe-
JKeHHBIX cI0ogX armocgepsl, Korga paboTa MOTOpa NpPONOPHHOHANBHA CKO-
POCTH caMoJIeTa.

Crenyomas TabIuna CIyKUT IJIA MOACHEHHS:

OrHOCHTeNIbHAA ILIOTHOCTE BO3AYXa BHICOT!
1 | 1:4 | 1:9 | 1:16 | 1:25

IMpubnusurenpHas BHICOTA TOJNETa HAX yPOBHEM OKeaHa:
B KM (npm 0° II):

0o | M4 | 17,6 | 224 | 257

OTHOCHTEABHAS MOCTYNATENBEAA CKOPOCTH a3pOIIana:

R ) | 3 | 4 [ 5
Tpeﬁyemaﬂ OTHOCHTEJIEHAA SHB}'JI"I-[H MOTOpOBC

1 ] 2 | 3 | 4 | 5

IdT0ii CIHOCOGHOCTHIO (BHIEAATH pPaboOTy, NPONOPHUOHAIBHYK CKODOCTH
cHapAna) o6afaer TOJBKO PEAKTHBHEIA JBHraTelb, B KOTODHL MBI H XOTHM
npeobpasuTh OOHKHOBEHHHI aBHAIMOHHEIH MOTOP — ¢ IeJbI0 YBEIHYHTH
CKODOCTb adpONJaHa B pPaspeseHHHX CHOgX Bo3ayxa. VIHOro BeIX0ma HeT.
Taxroil BLIBOA MBL TONIy9aeM, eclu npeHeGperaeM paboToil OCTAHOBKH BCTPEY-
HOTO BO3JYIIHOTO MOTOKA, MOTPe0HOro AN CHKUTAHUA TONJIMBA.

Ho ma BHCOTaX NPHXOAMTCA CKEMATh pasperKeHHBIH BO3AYX ANA ymoTpeo-
JieHdsa B Moropax. [[na aroro-to, rIaBHHM oGpa3oM, H TOifeT oOBYHAA MeXa-
Hudeckad pabora gsuraredeit. IloToMy MB m He MOKeM OT HHX BIOJHe HM36a-
BHTHCH.

JBurarenas, gerasd OrpoOMHOE IHCIO 060POTOB, paboTaeT MOUTH BIYCTYIO
U BEITeNAET CPaBHUTEIBHO HeGOAbIYI0 paboTy: oH He sKonoMeH. Ho Gompmasn
paboTa HaM ¢ He HY;KHa, TaK Kak paboTa C/KATHA XOJOJHOTO Pa3peKEeHHOIo
ATMOC(EPHOTO BO3[yXa CPABHHTEIHHO HEBEINKA, M DHEPTHH MOTOPORB (C OTPOM-
HHIM H30BITKOM) HA 5TO XxBaraeT. ['TaBHag menb ABATATENS: pEaKTHBHOE Jeii-
cTBUE 0TOpOCAa IPOAYKTOB TOpEHMsA, NpOIeliep yiKe yCTpaHeH.
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IToramem Bemuauny sroii pa6orTei. Tarx Kar cmumaeMsiii BO3EYX OXJIasK-
HaeTcA KOPMOBBHIMH YacTAMH PEeaKTHBHHEIX Tpy0, TO TeMIepaTypy ero mpHMeM
mocTofgHHOK. B TakoM ciywae nas ompepeleHHs paGOThl €ro CKATHA BOCHOJb-
syemca popmynoir (14,) (cm. moe «laBienme»(2], cTp. 9):

A:Pl-Vl-]n(—I:,‘-).

Tyr P, n V,— nepsonagaipHoe naBienne m 00beM, a V €CTh KOHEYHLLH MabLil
o6bem (mocme cxarusa). Ilomoxmm, uto Bo3myx paspemen B 1000 pas. Ilpu
oTOM nasiemume ero Gymer Toxxke B 1000 paz mennme. Ilenr mama — cxaTh
aToT orpomumii o6bem B 1000 pas, 94T06E mOBECTH €ro 40 MEPBOHATAIBHOTO
MaJoro oomeMa, COBEPINHB JJg 9TOTO HeKoTopyl pabory. Orcioma BHAHO,
uTO mpoussenenue P, -V, ocraerca mocTOAHHEM, KaKoil ObI MBI pa3pe;KeHHbIi
CIIOHl BO3IyXa HM B3ATM. 3HAYMT, paboTa CKATHA 3aBHCHT TOIBKO OT JOra-
pudpma cimarus (V; : V). Ilpoussenemme P,-V, mpm myxe Lleascus pasuo
10,3 ronromerpa. Temeps, mo dopmyme (14,), Terko cocrapmm TabaALy paGborT
g{.:m DOXy9eHUsA OJHOTO Ky6. MeTpa C:KaTOro BO3AYyXa HOPMAJABHOH MIOTHOCTH.
MEHHO:

Paspesmenne posgyxa HaH TpefyeMoe ciKaTIe:
1 | 6 | 36 | 216 | 1296 i 7800

PaGora monyyennsa ky6. merpa Bosjyxa HopMansHO maormoctn (0,00129),
[OpH HYeBOIl TeMmeparype, B TOHHOMeTpax (IpUOIH3uT.):

0 | 18 | 36 | 54 | 90 | 108

[Torom (8) MEl yBHIUM, 4TO Ha eMHUNY MACCHl (KHJIOrpaMM) FOpIOgero,
B cayuae Gemsona, TpeGyerca okodo 11 KyG. M HOpMaIBHOTO Bo3myxalsl. s
nolydenus ero u3 paspexcenmoro B 7800 pas mHysmumo 108 TomHOMeTpOE.
Ho xmnorpamm GeH30Ia MOMKET JaTh He MeHee 4 CHJI B T€IeHHE 9aca. JTO COCTa-
BaT pa6ory (75-3600-4) B 1 080 000 xumorpammomerpos, mam 8 1080 Tom-
momerpoB. Brixommr, uto ara paGora B 10 pas Gombme TpeGyemoit s cixa-
THA.

ITpn mempmenm cixatun m paboTa MeHbIIe, KaK BUAHO H3 Tabmaume. Ho pa-
fora, 0es oxXJammeHNA BO3nyxa, Oymer ropasmo Goanme. TyT Mer MoseM Boc-
moanzoBaThca Qopmyioit (39). Vmemmo:

A=B-P, .V, {1 —(V,: V)t B, (32)
Uz (44) suaem: B = 2,48 u 1 : (B + 1) =0,287. Ilonossum V:V, = 780.
Torpa Boumeaum A = P,-V,.34,7 = 358 ToHHOMETDPOB, T. €. OoHa Oyger B

3 ¢ mumxom paza Goasme npensigymeit (108 ™). Beeske ona B 3 pasa Merpme
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phIjleremoit motopamu. Ha mpakTHKe Hajo B3ATH CPeNHION paboTy, KOTOpad
Oyner pas B O MeHBIIE BBIeJiieMoii Moropamu. Brraucienuas paGora OTHO-
CHTCA K C/KAMAHHIO B Imycrore. llaBleHHe aTMOC(epH IOMOTaeT CKHMaTh, H
IMOTOMY HCTHHHas paboTa MeHbINE, B 0COOEHHOCTH B HEKHNX CJIO0AX aTMocde-
Pyl W mpH HEGOJNBIIOM CHKATHH.

B nmamux crogx Bo3gyxa aspomiaH mpebrBaer Hepoaro. Ho u torga pa-
60Ta MOTOPOB IOJE3HAa W mOHAET AJMA BO3AYIIHOTO OXJaKAeHHA paboumx Iu-
JRHIPOB H [axe JJIA CKATHA BO3AYXA, pajd YCHIEHHOTO CropaHusa (GeHaMHA,
YBEIHYeHUA MOIHOCTH MOTOPOB H CHJIH B3DPHIBAIOIAXCS Ia3oB.

HeiicTBuTeapHo GopMyaE H TaOAMIBI MOMeM IOPHMEHHTb M JJA CHUMa-
HUA HOPMAJIBHOTO BO3jyxa (6Iu3 ypOBHA OKeaHA) A YCHIEHHS dHEPTHH MO-
TOPOB (TOJBKO CTEHRH X HYKHO jfexaTh npounee). Mz (14,) m (39) Bugno, aro

. pabora CKaTHA NPH 9TOM HPONOPHMOHANBLHO yBeJAWImBaerca, mbo P, yse-
awuanpaerca. Ho Bexp saTo m paGoTa MOTOPOB BOBDPACTAET BO CTOJABKO jKe Pas.
A rar KaK 3amac IPOYHOCTE y padouNX NHJIMHAPOB BCerja H3JIHIOHE BEIHK
(410 GBI He fleNlaTh OYeHb TOHKHX CTEHOK), TO BEChMa BBHITOJHO CKHMATh BO3-
IOyX [JaKe B HIMKHHX CJIOAX aTMochepsl.

4. Tlpu paspaborie TeOpUH TAKUX a3pPONIaHOB HAM MPHXOMUTCH UMETh €0
€0 CHaTHEM H pacnmpelmem rasoB, ¢ HX TBHHOHPOHBBOI{HTEHB]‘IOﬁ CHOCO@HO-
CTBIO, T. €. ¢ TEIIOTOil TOPeHHs, ¢ UX CKOPOCTBI0 OTOPOCA, ¢ HX PEAKMUEN,
€ CONpPOTHBIEHHEM BO3NyXa, ¢ KOMIpeccopaMH H UX paboToil H ¢ pasHbLIMH
OIPYTHMH BemmaMH.

IToaroMy MH [OMKHEL CHOBA COCIATHCA €me Ha HAINY MEIATHYI paboTy:
«Jasrenne Ha mwrockocTs» (1930 r.).

9. Jln1sa ucchaemoBaHHs roplodYero, pagu OmpemeleHHOCTH, MH pasbHpaeM
‘TPH pOIA TOIIHUBA: BOLOPOX, yriaepop, 6emson. as cmuramma ux Gepem quc-
THIl KECITOPO], OOBKHOBeHHBIH Bo3ayx maum asornsrit aurmupup (N,O;).

BTO He 3HA4YHUT, 94TO MBI CUMTAaeM TaKHe MaTepHaJbsl JJId I[BIII‘&TEJIBfI HaMm-
JIYYIIIMH WIH HanGoJiee BEITOMHBEIME, HO IPOCTO HOTOMY, 9TO HHEIE MaTepHaJlbl
TIOKa He HCHOHITAHLI W eme He MOKa3aHa BO3MOXHOCTb MX MPaKTHIECKOIO IIpH-
MeHEeHH.

Hanp [nmep], ogmoaromusiit Bogopon (H) Bhigenser npu 06pasoBaBuu [BYX-
aromuoro sogopoaa (H,) B 16 pas Goxpme smeprum, geM TaKas jke Macca Ipe-
mydgero rasa. (Cum. moe[counmenne] «Hocm [mueckan] parera», 27 r., crp. 15)M41,
Ho mur me mMoseMm mpemjiaraTe ropiodero, He HCIBITAHHOrO mpakTudecku. Ha-
np [uaep], s He 3Ha, Moyker au ogHoarTommEl Bogopon (H) 6wTh 06pamen
B JKUIKOCTH H HACKOJBKO 3Ta KUAKOCTH GesonacHa B OTHOIIEHWH B3phiBa. To
7Ke CKa/keM U IIPO ApyrHe MaTepHaJsl, HpefjlaraeMble PasHEIMH aBTOpaMH, Ha-
up [umep] o30m (O;) U Terkue Meraisi, KaKk ropiodee (Hamp., aJOMUHHIE, JTH-
THH, KaXIbmui u T. 1.). Takke mOKa He WPAKTHIHA Hfies OTOPACHIBAHUA TacTeH
a’pomiiaHa MM OpeBPAmEeHHs HX B TONJIHBO.

6. Bor Tabamma, nmoKasHBalOmas OTHOCHTENBHEI BEC MaTepHajoB, y1acT-
BYIOIHUX B FOPEHHH [cM. CIEAYIOIUIYIO cTP.]|.
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Hassanue ropodero . . . . . . e e e e
@opMyna roproaero . . . . . . 4 . . . . .
O-mocn'r{cubﬁmﬁ] BeC 9YACTHIH (MOJERY-
JBI) 4 e e e . . e e e e e e e e e e
Hazsamne nponyﬂ:{‘oa TOpeHMA . . . . . . .

QopMy.ia NPOIYKTOB TOpPeHHs

Orrocur[ensHEli] Bec noTpeduOTO LI cmpn-
gua ®ueaopona (Oz). . . . . . . .. . .

To e, Ho asorHoro amrmapmuga (N,O;) .

OTHOCHT[eNMBLHLIH] Bec MPONYKTOB ropomm
OPH KHCIOPOME .+ & « « v v v o 4 o 0 v u o

To me mpm NyOj
ITpurumaem Bec ropmodero 2a efuHHLY . . .
Torma mec rmemopoga Gymer . . . . .
Torga Bec MPOJYKTOB TOPEHHA 6y,u.e'r upn
Kucjiopoae
Torga Bec NpOs OyTer . . . . . . . . . .
Torpa Bec npouyrToB ropeRms npu NpO;
Oymer. . . . . ..

. e e s

Bopopon
H,

2
Bopa

H,0

16
21,6

18

23,6
1.
3

10,8
11,8

Yraepon
G

12

Yraexucania
ras

CO,

32
43,2

44
59,2

2,67

Denzon
CﬂHs

78
Boua u
yraex[uc-
Abii] ras

Hy0 u CO.

240
324

318
402

7. Eciu B HammeM asponjyiaHe MBI CKHIaeM BO3OyX. TO HaAO0 yKa3aTh Ha KO-

JIHYCCTBEHHBIE OTHOIIEHWA ero JacTeil.
Haa sroro mpepiaraem Tabmunmy:

Hagpame . . . . . . . . . .. .. Buan[yx] Rucnop[ox] 181 | Octansnoe
CoctaB BOBIyXa mO Becy . . . . . . 100 23,6 76,4
To me mo o0BEMY . . . . « .+ « . . 100 21,3 78,7

Orciosa HaiiieM CcJIeylouiie BECOBEIE OTHOINEHWA COCTABHEIX dacTell BO3-

ayxa: Ny

: 0p=3,24; O, : Ny=0,309; O, : Boagyx = 0,236; sosayx : O, =

= 4,24, 310, manp[umepl, 3maURT, YTO KHCIOpPOR cocTaBiaser mo Becy 0,31

Beca asora u 0,236 Beca Bcero Boanyxa.

Jas 00beMHBIX OTHOIIEHWIT MMOTYYHM:
0, : Boauyx = 0,213; Boamyx : Oy = 4,70.

398

N, :0, —3,69; 0,:N

(= 0.271;



8. Temeps MoO:KeM maTh KOJIMYECTBO BOBAYXA MO Becy H 00bEMY Ha CIH—
HULY Macchl (KHJIOrp.) TOPIYero

MopMYTIa TOPIOUETO « + + & « & + & & & Hs C CeHyg
Honuvecrso ero mo Becy . . . . . 1 1 1
IMoTpe6HOE KOMMTECTBO KHCIOPOAA . 8 2,67 3,33
Bec mpoAyKTOB ropeHus NpH KHCIOPODe . 9 3,67 4,33
(lorpe6HOE KOMHYECTBO BO3AYXA . . . . 33,9 11,3 14,13
Bec mpojyxToB ropeHHs IIPH BO3AYXe . . 34,9 12,3 15,13
ITorpebroe Komwu(ecTBO) BO3AYXA MO 0Oh-

emy (mmorHocts =0,0013), Ky6. M. . . . . 26,1 8,7 10,9

9. Ho maM Ba)XHO 3HATH eme HOTPeGHOe KOJIHYEeCTBO RHCIOPOAA, BO3AYXa
H a30THOTO aHTHApHAa Ha MeTpHuecKyw cuay (100 rmmorpammoMeTpoR).
ITosTomy mpenmaraeM chaepylomyio Ttadaumy [cM. c1p. 400].

10. Cpenaem noscueHns u BHBOAEL u3 proit TaGauns. [Ipn menonbzosanuu
aTMoc(epHOro KHCIOPOAa 09€Hb BHIOQHO 3amacaTh Bojopox. Bec aToro ropio-
4yero, Ha Ty ke paGory, Oymer B 3 pasza Menbmne, uem Oemauna (cTploku] 3 u
12). #Kaap TONBKO, 9TO MKUTKUI BOAOPOL MOKa MaJlo JocTymedH. Beirogen rax-
JRe ORIDKEHHBIN GoMoTHEIA raz, niam metan (CH,).

B clIydae e 3damaceHHoro H\‘Hi{ROl‘O KHCJIOpOaa pas3HHIa 3amacos HWIHm
BBPHIBHEIX DJIEMEHTOB He Tak BenmKa (cr[pokal 7). Tyt HeT GoabInoil BHITOIE
sameHATH OenauH BomopogoMm. Ilouru 1o e mpu ymorpeGuenun N,Og.

ITpu momHOM Bece CHapAMKEHHOTO adpomaHa B OJHY TOHHY Hake JacoBOI
Bamac TOINIMBA He KaskeTca 4peamepHbM (12). Jlma Bomoposa ke OH COBCEM
MaJI.

B crpokax] 13 u 14 naerca cekyHmHaA CKOpOCTh 0OTGPOCA mPH caMBIX Gia-
TONPHUATHBIX YCIOBUAX: IPU COBEPIIEHHOM TOpeHHM, (€3 mOTEpPH TemIa, MpU
ONUHHEIX KOHWYECKNX TPy0ax M pacIINpeHHH NPONYKTOB TOPEHHA B IIYCTOTE.
KHorpga ncmonesyem 5037yX, TO NOHATHO, YTO Macca NPOAYKTOB B3phiBa Oyner
nouTy B 4 pasa Goxpme (7 u 8), weM npu wucToM Kuciaopone. Iloatomy cropocts
orGpoca TyT Gyner pasoe Menslre. Ho 3aTo Mb n36aBiasieMcsa 0T 0GpeMeHHTENb-
HEIX 3auacos kucaoponga. OnHaKko HeTb3s 0CBOGOANTLCA OT BTHX 3AIACOB B IY-
CTOTe WM B OYCHb Pa3pe;KeHHBIX CI0AX arMocdepn. 3amackl N,O; naior He-
GoabIMOe NPEUMYINECTBO CPAaBHUTENBHO € KHCIOPOIOM.

Crpokn 15 u 16 gator BeTMYHHY YCKOpEHMA paKeThi MacCOM B OJAHY TOHHY,
nNpuIeM COINPOTHBJICHHEM BO3AyXa npeHe(peraerca. BHXOAHT, YTO HCIOIB-
30BaHKe BO3yXa BHIOAHEe, TAK KaK JaeT 00Jblnee yCKOpeHne, HE TOBOPs Yike
npo obpeMeHeHHE KHAKUM KHUCIOPOAOM. JTH WHCIA MBL IMOJNYYHIH TaK. ¥3Ha-
TH, BO cKoJIBKO pad Bec parets (1000 kr) -Goasime ceKyHAHOR Macch oTGpoca.
JaTeM Ha IOMYYEHHOE YHCJO MBI pasfenseM CeKYHAHY CHKOpPOCTH oTGpoca.
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(QopMyna ropo9ero . . . . . . . e e e e e e e e e
HKomudgecTBo Telma Ha efMHANY MACCEI TOPIOYETo . . . . .
TennmoBoe OTHOMEHHE . . . . +« « « « &« + « & C e e e e
CHOIBKO HaJI0 rOpoOYero Ha 1 MeTDHUECKYI0 CHIIYy B dac, Kr

CKonBKO Hamo Rncnopona Ha cmay (100 HEJTOI‘paMMO-
METPOB) B WAC .+ &+ + &« v « 4 4 o 4 4 v e e e e s

6. Ckomp®o Hajgo BO3JAYyXa B 4ac Ha CHAY, KT . . . . . . .
6;. Cronpko mamo NoOjz . . . . . . . e e e e e e e e e
7. Bec ordpoca B wac IPH TOPeHHE B KHCJIOPOTE . . . . . .
8. To e, MPH TOPEHHH B BOBLAYXE, KT . . + « « « « + + .
8:. To e, mpm ymorpeGuemEum NoOs . . . . v v v v o v 4 .
9. Bee orGpoca mpu Kmcamopope Ha 1000 cum B wac . . . . .
10. To e, B 1 CERVHAY + « v + ¢ v v v v o v v o v o s o &

11. To :Ke, OPH ropeHMH B BO3IYXe, KL . . . & & o « « « «
11,. To me, npm ymorpednmerunm NoOj; . . . . . . . . . . ..

12. Yacosoit samac ropouero ma 1000 cmm,~kr . . . . . . .
13. CexyHamas ckopocTs or6poca mpm Kueaopome («Paroras,
26r) 80 ML o L

s o o

14. To me, HO NpH BO3AYXE . . . . . . e e e e e
14;. To ke, mpu asoTHOM aHrmipmme NoOs. . . . . . . . ..
15. CexyHxmoe yckopeHme pakersl B 1 Tonny, opH  KHC-

afopone], M[Becek® . . . .. .. ... e e e e e
16. To ke, npm BO3uyxe, M [Bcer.2] . . . . . . . . . . ..
161. To me, mp:E NoOs . . & & v v v v 0 v v v o e e e

17. JaBnenne (oTmaga) OT STOTO HA paKery IPH KACIOpPOJe, KI
18. To sKe, IPH BO3AYXE, KT . . « + « + « + « & + = + ..

18;. To me, mpm NaOs . . . . & . o o o v v v o v v o
19. CxopocTs pakeTbl Yepes dac IIpH KHCIOpOAe B IyCTOTe, M
[BeeR.] « v v v v o i e e e e e e e e e e e e e

20. To e, HO npu ynorpebGmenuu Bosnyxa (cm. 15, 16) . . .

21. CroJBKO HAZO CeK. A7 moxydeHns ckopoctd B 8000 M [B cex. |
OPH KHCIOPOME  + « + v s o« + & s o o n # s 0 o o e v o s

22, Tome, BHacaX . . . . . v v v v v v v e e e e e e
23. CooTBeTcTByIOmee KONHIECTBO ropodero, kr (em. 12). . .

24. CrOXBKO HaAo ceK. s moxydeHus ckopf[octu] B 8000 M
[B cex.] mpn Boagyxe {em. 18). . . . . . . . .. ... ..

25. To 1me, B UACAX . 7 .+ & v o « 4 o 4 o b a4 e e
'26. COOTBETCTBYIOMEe KOJMHTECTBO TOIMMBA . & & o o « o + &

[27]. O6bem moTpeGHOrO KoamYecTBa BO3JyXa — Ha 1000 CHJI B
gac, Ky6. m. Ilmormocts Bo3pm[yxa] =0,0013 . . ... ..

[28]. To me, B 1 CERYVHAY . + v « « « « 4+« o & o o & & o o s
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(Ilo m3BecTHEIM 3aKOHAM, OT AEHMCTBHA CHJIEL MEAY ABYMS MaccaMu 6Oapmas
TOJydaeT BO CTOMBKO Pa3 MEHBIIYI0 CKOPOCTH, BO CKOIBKO pa3 OHA GONBINE
npyroit macchl). [lonaTHO, 9TO DO Mepe cropaHnsA TONIHBA YCKODEHHAE CHapAma
HOJKHO BOBpacTaTh. MEl Jajan HanMeHBIIee.

Crporku 17 u 18 BEpakaloT OTHAYy WIM TATY B KHIOTPAMMAaXx.

Crpoxm 19 m 20 paroT CKOPOCTH paKeTsl IO HCTEYEHHH gaca, He, K cuHTad
COUPOTHBIERHA CPensl. ITa CKOPOCTh, IPH yUOTpeOJeHHE BO3IYyXa, JOCTHTAET
nepBoil KOCMHIECKOIT.

Ho copamusaerca, soamoxker au morop B 1000 cwn, mpm macce Bcero cHa-
pmmenna B 1000 xr. OpHo GensmuoBoe TomamBo moriaomaer 250 kr (cr[poxral
12). Ilpm Tenepemmnem cocTroguun MoTopHOro Aexa asurareab B 1000 cux Gymer
Becuts He Menee 500 kr. Ho fesro B TOM, 9T0 Ham MOTOP MOKeT iaBaTh TOMBKO
100—200 cmar (cM. 3), THMB GB OH CKUTad CTONBKO, CKOJBKO CIKHTaeT MOTOP
B 1000 cun. Tyr rnaBuoe He paGora, a roperue u peaknua. Takoit MoTop MoO-
JKeT BeCHTh ropasno mempme, Hamp [umep] 100 mam 200 xr. Torma ocramercs
JOCTATOYHO HA OCTANLHOE COOPY’KEeHHE CO CHADMKeHUEM.

Cr[poral 23 moxasmBaeT Ha BeIHYHHY 3amaca OQHOTO rOPIOYEro, OpH ymo-
TpeGIeHNH KHCTOPOMia, AIA MOMYIeHHA 8 KM CKOPOCTH B CeKYH[Y (B IIyCTOTE).
1 6e3 samacoB KHCIOpPOJa OH OKA3HBAETCH BENHK, a ¢ KHCIOPOKOM HEBO3MO-
*KeH — IIpH Bece PaKeTH B OAHY ToHHY. Hamporus, samac ropioduero IpH
HCOOJB30BAHHH BO3JIyXa ¢ TOI e OEeJbI0 BO3MOMEH.

Ho mosxer nmm mommAThCA OOBIKHOBEHHEIH aspomynaH, maccoit 8 1000 xr,
npu HalierHoit Hamu peaktneuoit Tare (17 n 18 crlpoku])? Ilonaras o6ukHO-
seHnbrl camoaer B 100 cull B offHy TOHHY BECOM W C CEKYHIHOI CKODOCTHIO B
40 M, maiinem ero tary B 125 kr. ITomesmocTs BO3[ymHOro BUHTA OPAHAMAEM
8 0,67. Ilpm xucmopose 3Ta TATa y PEaKTHBHOrO aspomiaHa 6amska k 125 kr
(17), Tax 4TO M TYT C€AMOJET IMOJHUMETCA M MOJETHT (e3 mpomelaepa (€O CKO-
poctsio 40 M[B cer]). Ho mpu mcmonnsosamum sosayxa (18) ornaga ayts me
B 1Ba pasa Goasme. [lo moeir Teopun («Aspommamy, 1895 u 1929 rr.) 7] camoner
¢ TAroi B 125 Kr MOMKET JeTeTh €O CKOPOCTHI BABOE GOJBINEI0: HA BEICOTE B
12 kM, e BOSAYX pasa B 4 peme.

11. Mu uMeeM B BHAY PaBHOMEpPHOE H TOPH30OHTAAbHOE IBIJKEHIE aspoIa-
Ha. Mb He cumTaemcsa ¢ paGoToil ero BOCXOMJEHHS HA BHCOTHL H ¢ paboroil
IpHOGpPeTeHAA NOCTOAHHOH CKOPOCTH ABHMKEHNS. JTHM MOKHO IpeHeGperars
TOJIBKO IIPU CKOPOCTAX, He npepsmaiomux 500 M B ceKyHAY, U NDPH HOTHATHAX
He ceeime 30 kM. IlpH 3THX yCIOBHAX eCTECTBEHHO CIyIeHHE BO3AyXa B IIe-
penmei Tpy6e OKa3HBAETCH HEMOCTATOYHHIM, H MH IO3TOMY, BooOme, He MO-
eM ma0esRaTh ynoTpeGaeHHA KOMIpeccopa TOrO WM HHOTO THIA.

12, IlonmomxuM, 9TO MHE HOCTHraeM IpPH ypOBHE OKeaHa CEKyHIHOI CKOpO-
CTH BO CTO METPOB. JTO NPH ymOoTpeOIeHHA HAIIEero PeakTHBHOIO JBHIATENA.
Ha Bricore oxo010 12 KM, T71e BO3YX BUETBEPO Perke,CKOPOCTH CAMOJIETa,IPU TOM
7Ke MOTOpe, Oy/IeT yiKe B [Ba pasa Goxsme. Hax sxe 510 Tax? Benp MoTOp TOT e,
Jlemo B TOM, YTO pEaKTHBHELA MOTOP BHIENAET MOMHOCTD, HPONOPIUOHAILHYIO
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CKOPOCTH ABUMKEHHA cHapaAja. [lelicTBUTENBpHO, ero TAra, WIH pPeaKius:d, He
H3MEHAETCA HH NPH Kakux ckopocrsax. Hamp [mmep ], ecam pearijus coctaraser
250 kr, TO oT4ero OHA MOKeT YMEHBIOUTHCH NpPH GONbIIEH HIH MEeHb-
meil CROPOCTH aspomiaHa. A eclH TaK, TO BHeNAeMaAa B CeKyHEY pabora
6ymer mpOmOpPIUOHAJbHA CKOPOCTH camojeTa. EcIH ero cKopocTh yBemmdH-
Iack B O pas, TO MPH TOii ke TAre u padora ypeauauresi B O pas. llpu Hyme-
BOIf CKOPOCTH M MOUIHOCTh MOTOPa, HECMOTPS Ha TPOMaHYIO pPeaKuuIo, Oyaer
pasHa Hyno. Me noppasyMeBaeM, KOHEUHO, UCIONB3YeMyIe paboTy: geM G6oMb-
Iie CKOpOCTh, TeM MCIIONL30BaHUE SHEPIHWH TOpeHHs OOJbIIe.

13. Pa6ora, HeoOxomuMasa AJIA OPOXOMKAeHHA ETUWHHLL OYTH HA PA3HLIX
BHICOTAX, ocraercsa HemamenHo#l (cm. «Hossiil aspomrany). Ona He 3aBucuT
OT CKOPOCTH CHApPANA HA PA3HLIX BBICOTAX. JTO 3HAYMT, ITO MOLIIOCTE, IJTH pa-
60Ta B eIUHANY BPeMeHHU, NPONOPUHOHAIBHA CKOpPOoCTH caMoieTa. Ho aTo TOIB-
KO TpH OGHIKHOBEHHEIX mpomeidiaepax. [IpH peakTHBHOM e MOTOpPE MOIIHOCThH
(sepmee — pacxop ropiouero) ogHa u Ta se. ClegoBaTelbHO, Pacxo/ TOMINBA
B 1 CeHYHIY NYyTH TeM MeHee, 9eM CROpOGTL GoJIbIIe.

14. ITpusenem mpumep. M Hammim, uTo caMoler BeCOM B OJHY TOIIHY HOJ-
7KeH C/KWraTh, IO KpaiiHeill Mepe, CTOJIBKO roployero, CKOJALKO Tpebyerca Ha
1000 merp[nmaecknx] cun. Ilpu yposve okeaHa oH GymeT HMeTh CCKYHIHYIO
CKOPOCTH BO ¢TO MeTpoB. OH GyIeTr Ipn 9TOM C/RHTaTh TOIIUBA B O pas Goablre,
geM HeOﬁXO}.‘{HMO AaA 06HH}IOBBHHOI‘O caMoJera ¢ BUNTOM. HOBTOMY mai Peakr-
THBHBIH aspomiau yosToYHee OOBIKHOBEHHOTO B IATh pas. Ho BoT oum JeTur
BIBOE CKOpee — Tam, Ije RJIOTHOCTH arMocdepht B 4 pasa mexsme. Tyr om
OypeT HeBBITOJHEE TOABKY B 2,0 pasa. Eme Beime, rae Bosayx B 25 pas pesxe,
OH JeTHT B 5 pa3 CKOpee 1 y:Ke FICNOJbL3yeT 3HEPIrUio TaK X0 VCIIemHo , Hax
puHTOBOI camoner. Ha Bricore, rame cpema B 100 pas peske, ero cKopocTh
B 10 pas Gomsme, m on Oyfer BeIrofHee OOGBHIKHOBEHIIOrO aspomjana B
2 pasa.

[pu ogenp GOABUTHX CKOPOCTAX ABJEHAE HACTOMBKO OCIOMHAETCH, 4TO
HaIIl BBIBOABRI CTAHOBATCA He NOBOJBHO BePHEIMHI (Tal{ KaK MBI He IPpHHHEMAaeM
BO BHHMaHHOE, UTO KHCIOPOMA /[JA TOPEHHS 3aMMCTBYeTCA H3 aTMOc(epsi.
Cum. mMoe [counnenue] «Conporusienue Bosayxa [u cropeii moesnl», 1927 r.).

15. 3auem ke MBI TOHSIEMCH, 9ET0 JOCTHTaeM, eCJIH DKOHOMEA paboTH He
ocoOenHo oOwabpHA? Jles1o0 B TOM, 4TO MBI IOJydYaeM CKOpPOCThH ABHKGHHHA, He-
BOSMOJKHYIO IUIA caMoJeTa ¢ BHHTOBBIM IPONEJNJIepPOM.

IIpn sHauM1eMBHBEIX CKOPOCTAX MBI TaKike HeM30eKHO HOCTHraem GOJBINHX
BeicoT. {pome TOro, mpm 9TOM mOJdydYaeTcs 3aMeTHAd HeHTPOOe/KHasA Cula, KO-
Topas TeM Oojee coKpamaeT paboTy B momkMaeT Hac KBepXy, 9eM CKOPOCTE
Goapme. IIpu ceKyHmHOH CKOPOCTH OKOJNIO 8 KM paGora sTa COKpAIaeTCA MO
HYJA M MBI BEIXOJUM 3a IpEmels aTMOCHEepHI.

16. Doapmas CKOPOCTh CHapsija MMeeT NPHUMEHEHHE H K 3€MHOMY TPaHC-
oopry, ecJau H He noJaydaeTca 9KOHOMHH TONIJHBA.
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Mz BHIENIH, 9TO IIOJeT IPH B3ATLIX YCJAOBHAX He MOKeT IpOoaouHaThCA
Gonbme waca. Bor paccrogHuMe, KOTOpOC MOMKET IPOJETETh CHADAJ HA pas-
HEIX BBICOTAX, IIPH Pas3HOR MOCTYHaTeNbHOH CHOPOCTH moJjera:

OTHOCHTeTBHAA IJIOTHOCTH PA3PEKEHHHIX CJ0eB aTMoc{epri:

1 | 1:4 | 1:9 | 1:16 | 1:25 | 1:100
IlpnbaranTeIbHAA BLICOTA TOJIET& B KM:
o | 1 | 17,6 I 22,1 | 25,7 | 36,8
CexyHHasg CROPOCTH B M:
100 | 200 | 300 | 400 | 500 | 1000
HacoBadg CHOpPOCTb B KM:
360 | 720 | 1080 | 1440 | 1800 | 3600

Ilocneausasn cTpoKa moKasHBaeT M 9acoBoii peiic. OueBHgHO on memocraTo-
YeH AiA mpanTHuecKHX memdeit. Ho, Bo-mepseIX, BEHICOTA H CHOPOCTH MOTYT
OmTH eme 0ONbIIE, RO-BTOPHIX, BECOBOM 3amac M 9HEPIHsA TIOPIOYET0 MOryT
OnTh eme yBeawgeHbl. Torma peiic OKaskeTCss MOCTATOYHBIM [JIA TepeleTa
4epes OKCAauLI.

17. Msbr 3pech 1mO4TH He KacaeMCA PacueTOB OTTIOCHTEIBHO BOCXOJISI[Ero
YCKODEHHOIO [(BH)KeHHA CHapAfla M HOCTHIRERHA UM KOCMHIECKHX CKODPOCTEit,
0CBOGORAAI0IMX €T0 OT cOnpoTHBJIeHHA atmocdephl. ['osopmM Tombko mpo
3eMHOI TpaI-IGH()pTHJ'III]]]L HaMekaeM Ha IIBﬁBCHB[fII YEAaZbIBAEM Ha nmepexon-
HYI0 K HeMY CTymeHb. 3a 5pOil asponiIaHoB BHHTOBHIX JOMKHA CIEN0BaTh apa
a3pOIIaHOB PEeakTHBHBIX MJIM a’pPOINIAHOB CTPATOCHepHI.
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CTPATOIIJIAH IIOJIYPEAKTUBHBI

KPATHOE OIHUCAHHUE HATJIS/IHBIX YEPTEMREN

1. Yepr. 1. Jlaem cHa%ala niiaH MM TOPH3OHTAIBLHYIO IPOEKLMI0. Bummm
TPA TOYTH OJMHAKOBEIX KOpmyca xopomeii dopmel. B ogmoM momemamorcs
yupasurenn (uuiors). OH DJOTHO 3aKpHIT OT moTepn Boaayxa. IloaTomy Ha
BEICOTAX B HEM TaKke JIeTKO [bIIaTh, Kak BHUBY. Jlpyroit — cogep:xur ro-
piogee. B cpepHeM mOMemeH: BOBAYINHBIE BHHT (mpomensep), JBHraTels
(MoTOp), CiKEMaTenb BO3AyXa (KOMIpeccop),
XomoaunbHUK U 1upod. (Cpegnui’ Kopuyc Gymer
OIMCAH jlajlee MO0 4YepTerkaM — 2-My u 3-my).
______ CBepxy KOpmycoB mpOXomUT GOJBIIOE KPHLIO,

KOTOpOe CIy:KUT H CcBA3BI0 Mia HuX. C3agm
ABa KpHJIa, Morymue moBopasmsaThes. Cor-

>— j JIaCcHOe HX BPalleHHe CIYMKHT KaX PYJb BHICOTHI,
----- - > a4 HeCcorjiacHoe — KaK KpPBUIbA (OKOBOH ycTOli-

|

quBocTH. HakoHen, ykaskeM Ha pyib Haupas-
JeHUd, NMOMEMEHHHH c3afH H cBepXy Ha Cpef-
HeM Kopimyce.
2. Hepr. 2-it usoGpaskaer NPOAONBHEI pa3-
pes cpennero kopmyca. [lepennas ero wacrs (1)
Jepr 1 MOZKEeT OTKpHBaThca 060Jee HIHM MeHee (cM.
eme dept. 3). Buosme saxpeToii ona He GHBa-
er. Tax sxe ycTpoena W 3ajiHAA 9acTh KopIyca
(9). BerpeuHsiil mOTOK, BO BPeMA JIBMKEHMAsI caMoJeTa, BCerfga ero MPOHUKAET,
9eMy CIOCOOCTBYeET eme M BO3JYIHEHE BHHT (), NPABOANMEIL B JIBHMKEHNE
He()TAHKIM HJIH GeH3HHOBEIM ABHrarexeM (3). Ou oxdamjaercsa OGIIHM BO3LYID-
HEIM IOTOKOM B cpejHeM Kopnyce (pyraape). Ilorokn uncroro Bosgyxa Ha BeeM
9TOM 4YepTee O3HAYeHH OJUWHOYHEIMH cTpelkaMu. IIpogykTel ropemus wu3s
IBHTaTeld HAYT IO MHOTHM TpyGaMm (3) m cobGHpaioTca B KOableoGpasHoe
(MesKOy ABYMA NIIMHAPAMA), NOCTENEHHO pacIIUpPAIOMEecs NPOCTPAHCTBO.
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31ech OHA CHJIBHO PacIIMPAIOTCA, HX TEINIOTAa NMPEBPAMAeTCaA B JBHKEHUE,
OT 9ero OHH mpHOOPeTaloT GONBIIYI0 CKOPOCTh H HHU3KYI® TeMIepaTypy, HAOXO0-
pamyio po 250 rpaalycos] xomoma. ¥ mac momyuwaercsa xopommii x0J0-
puianEAK (§). TpyGer ¢ mpoqyKTaMH TOpPeHHA Ha YepPTesKe BATYIeBAHEL.
Hanpasnenne mx 03HAYEHO CTPETRAMH.

JeprT 2

CamomeT IBHKETCS CHJIOI0 BO3AYIIHOTO eukma u omdaveld npodyrmos
zoperus. Besi aTa Macca rasoB BHIIETaeT ¢ OOMBINOH CKOPOCTBIO depe3 3aji-
Hee H3MelfAwlneeca OTBePCTHE CPefHero Kopumyca.

K xompmenomy npocTpaHCTBY (5) XOM0OQUILHAKA NPUJIeraeT [pYyroe TaKkoe e
OpPOCTPAHCTBO, TOMKE MEMRAY JHABYMA IH-
auHApamMa. B Hero BXONAT Yepea KOIb-
neobpasuoe orsepcrue (7), B3aBOpadMBafg
nasajg, DOTOK 4uceToro Bosmxyxa. CmiIpHO
OXJTa/KIEHNEIH  XOJONWIBHUKOM (§), oH
manpasigercs uepes pax Tpyo (8) [B]
cxuMaTenb rasa (10). Om mpusommIcA B
yCHIIeHHOe BpameHue oT Moropa (3) mpu
mocpejcTBe 3y0uaTLIX KOJec M IIapHHpa
T'yra (11). Vs c;xmMarena 9HCTHIL Cika-
THl ¥ y;Ke HATPeTHH (0T CIKEMAaHHA)
BOBAYX HANPABIAGTCA OO HECKOIBKHUM
TpybaM B MOTOp, 94TOOBI BMecTe ¢ OeH3H-
HOM nuTates paboune IHIHHADHL.

Yem GoabIne CKOPOCTh CaMoJeTa, TeM
Gojiee CY;RMBAIOTCA  OTBEPCTUA  cHe-
Peau u caaiu CpPegHEro Kopmyca. ¥ cTpoii-
CTBO 9THX H3MEHAIOIMHUXCA OTBEPCTHH
BujHO W3 3-ro ueprerma. Tyr mpencraBleHO OTBepPCTHE CIEPENH HJIH C3afH.
IToBepxHOCTF KOHIA KOPOyCa COCTOMT W3 NPAMOYTOJBHEIX IIIaCTHHOK,
cobupanxcs y OTBEPCTHA B CKJIAJKH HIN B BOXHUCTYIO 3Be3ny. Moxer GhiTh
4 apyroe mogoGHOE YCTPOMCTBO.
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Hepe'mc.ImM TE]:[EPB, qero OOCTHraeT BCA 3Ta MalllMHA.

3. SaMEHYTHI DHTOTHHE W MACCARUPCKUE KOPIyC IO3BONAET JeTaTh I
caMBIX pa3peKeHHEIX CJIO0SAX BO3JIyXa.

4. Boamymmsii BUHT BCET[a BPAIMAeTCA ¢ HEM3MEHHOIl Ge30macHoOi CKOpo-
crei0 (150—300 M [B cex.] mo ero OKPYKHOCTH), HECMOTPS HAa IPOMaJHYIO
cCKopocTh camolera. Jlemo B ToM, 9TO BO CKOIBKO pa3 yBEJIHUHBAEICA €0
CKOPOCTH, BO CTOJBKO K€ pPa3 YMEHbINAEeTCA IJIOMANb OTBEPCTHA CIEPENH H
csagu. Hanp [umepl, npm moxHOM HaHGOTBIIEM PaCKPHITHH jKepia (IUINHID)
mycTs ckopocth camoiera Oymer 100 m B cexympy. Ecam cropocts cmHapspma
yseamanrcesa B 9 pas (900 m [B cek.]), To mIomanb oTBepCTHIl TOMKe HAPOIHO
yMeHbIIaeTca B 9 pas, a DOMepPeYHUK MX, BHAYHT,— B Tpu pazalll. Caemosatenn-
HG, TPH TAKUX [eHCTBHAX KOJMYECTBO BO3AYXa, BXOAAWIEr0 B cpemunii Kop-
nyc, Oymer Bcerga OgHO M TO 7Ke, 9T0 H 00YyCJHOBIHBAaeT HEM3MEHHYI0 CKOPOCTD
TOTOKAa B DIMPOKOi YacTH yTaapa H TaKYIO ke HeH3MEeHHYI0 CKOPOCTh BHHTA,
HEeCMOTPA Ha CaMyi0 PasHOOGPasHyI0 CKOPOCTh CaMoJIeTa i CKOPOCTh BXOJIAMEro
B sxepyo soaayxa. Msr a1o eme moroM mosicHEM (34).

5. Tara camomera poskmaeTcs He TOJIBKO OOBIKHOBEHHHIM CITOCOGOM, T. e.
BO3AYIIHEIM BHHTOM, HO M OTAAadell NPOAYKTOB TOpEHHS.

6. Uem BBIIe JeTMT CTPATOIIAH, 4YeM pe:xe arMmocepa, Tem Ooibime
pPACIIEPAIOTCA Tra30BBE NPOXYKTH TOPEHHA, TeM HUMKe MX TeMIeparypa,
fonplle OXNa)KHeHMe MOUTAKIIEr0 MOTOP BO3AyXa H Oodblme JeiicTBHe
cxumarena. Tak 9To oH HempaBHO paboTaeT H B NIOTHOH H B paspesKeHHOM
atMmocdepe.

Teopusa rasosoro c;KmMaTeJd ONHCAHA B 0c000i, M3MaHHOH MHOH paboTe,
KOTOpasA MO;eT OHITh mMOJAyueHa OT MeHal?l,

7. CHawana cTpaTOmJIaH KATHTCA MO PelbCaM, CHEry wid Bofge (OH ke m|
yeroirgussiit rmapomiad). [lonymis cekyunmyio ckopocts B 100 M, om mon-
HEMaeTcs Ha BOSAYX H JIETHT HARKJIOHHO KBEPXY Bce cKopee U ckopee. Jlers
B HIIKHHX CIOSX BOBJYXa, OH CKOPO JOCTUI O IIpeJeNbHOH CKOPOCTH, HpH-
Mmepuo, B 200 Mm.[B cex.]. Ho kpyTo mogumMasch KBepXy, OH BCTpedaeT Bee Gojee
u Gollee paspeskeHHEIE CJIOH BO3IyXa, 0TIET0 CKOPOCTH €ro IMPOJOIKAET BO3pa-
CTaTh: CHaYaJa MeJIeHHO, a IIOTOM Ha OOJBIIHX BHICOTAX, ITe BO3AYX OYEHH
paspe:keH, GeIcTpee.

8. Hmeem B BuAY, 9T0 paGoTa MOTOpa HE TOJBKO He OcIabeBaeT, HU Fayke
ycHIHBaeTcsa, Gaaromapsa HH3KOH TeMmepaType XOMOAHWIBHHKA H CHILHOMY
OXJKACHUIO (MOKET GBITE, ajKe O/KMKeHNI0) BOBAYXa, HOCTYHAOIEro B KOM-
mpeccop.

9. Bce uepre:xu cxematmueckue. UToOH Jyume H Jerde IMOHATh YCTPOMCTBO
U feiicTBH2 CHapAfa, BCe BTOPOCTENEHHEIE mOmpobHOCTH ycerpamensl. Hampu-
Mep, He 03HAYEeHbI CHpeHJIeHHH H MeXaHH3M CHHMaHHA BXOMHOI'0 W BEIXOJHOTO
(mns BO3myxa) OTBEPCTHA.

Ecam cxopocth cTparoniaHa HOJKHA IPeBHINATh B ONpENENEHHOE YHCIO
pas Ty, KOTOPYI0 MOKeT BHJEp/aTh OOHKHOBEHHBIH Bo37|ymmsii] BuaT Ges
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¢yraapa, TO NpakTHYHEe 3TOT QYTIAP celaTh MIagKHM, XOpomeil GOpMEI, HO
¢ PaBHEIMH OTBEPCTHAMH CIEPEIM M C3ajH.

Ecau, manp[umep], MakcuMaabnass CKOpPOCTh CHapsjia AOM:kHA B 9 pas
IpeBHIMAaTh OOHKHOBEHHYI), TO H OTBEDPCTHA MONKHO HeJaTh, IO NIOmMAmH,
B 9 pas MeubpIle, a IO AMaMeTpy — B 3 pasa.

Taxum o6pazoM MOTYT GHITH yCTPOEHE CTPATONIAHE Ha YIBOSHHYIO, YTPOEH-
HyI H T. JI. CKODOCTE.

UroOsr B Ha9ale moJIeTa, IPU MaJoi CKOPOCTM, He TPATHTh JHMIIHEH PaboTH
Ha JBIDKeHWE, QYTIAP MOKeT HMeTh OCO0LHe NpPOJOJbHBE IOCTEIIEHHO 3a-
KDHBAIOMHECH OTBEPCTHA: CIEpeAN — cBepxy ¢yTaspa, a c3agd — CHUBY
ero. [logremuan cuma 0T 3TOTO TOMBKO YBETHIMTCA.

CIRIMATEJIb BO3[IYXA

10. Om wmaTepecen cam 1o ceGe I MOMET UMeTh MHOTO NpPHMeHEHMIL.
Beposarno, momoOmbie mpumbopsl ecTh u gaske mareHtrosansl. Ho g HemaBHO
TOABKO YCBOMI UX feficTBue, s3Hadenue u Teopuo. VI B arom Bea cyrs. O6s-
ACHUMCSH .

Eme 3a 3000 mer mo mameil spw Kuraiinam masectHa Obra pakxeraldl. Iloa-
TOopacTa JIeT TOMY Hasaj CHIOH paKeTs ORI Jake MOJHAT HA BO3AyX OapaH.
BoaMoMHO, 9TO H JNIOOM MOAHHMAJINCHL CHIOH PAaKeTH, XOTA 3T0, MAOJIKHO
OLITB, W O0YeHb DPHCKOBAHHO.

Yro mosker OHTH Ipolne HAEH NPHMEHHTH pPaKeTy K ABI/KEHHWIO Ha cymie,
Bogie u B Bogyxe. OffHAKO TOJBKO TEOPHA [ala YKa3aHUA HA UCTHHHOE 3HaTe-
Hue peakrusunx mpubopos. o 1903 r. pakera 6wura TOABKO HIPYIIKOH HIN
HMeJIa HUITOKEEE 3eMHHE npuMenenus. Hocmumueckoe ee 3HadeHWe B NOJHOH
Mepe HUKeM He NIpeAyrajnBaloch, IO KpaiiHeil Mepe He O®IIO OIpeNeleHo
payano. To ke MOKHO CKa3aTh M NPO MOH CKHMATENb.

11. OGbKHOBEHHBIH BOBJYIIHbIA BHHT He NPHMEHAM g OGBICTDPHIX HABUMKE-
HHI BEICOTHOI'O caMoOJeTa, TaK KaK PasphBAeTCd NPH HSBECTHOH OKPYRHOIR
CKOPOCTH, HE3aBHCHMO OT CBOEro pasmepa. Tare ¥ JOmaTKH Halmero BeHTH-
JIATOPaA HE MOTYT UMETH MO CBOEH OKPYIKHOCTH CKOPOCTH GONBIIEe HpeaelbHOM.
Yucro oGoporop MOKeT GHITH TeM 0OAbIIe, 9eM MEHBIIe AMaMeTp BHHTa, HO
CKOPOCTBH IO OKPY!KHOCTH €ro He NpeBHIaeT Ipemeila, 3aBUCAMETO0 OT Kpe-
IMOCTH MAaTepuala, H3 KOTOPOTrO OH YCTPOEH.

12. BenTuasrop-cixuMaTelnb H306paseH Ha Bropom uepreske (10). Tombpko
c3ajH, y BHIXO0Ja NOTOKAa, K HeMy JAOJKHa OBITH IpHOaBieHa CRUMAIOMAACA
Yy BepIIUHL KOHWYECKAs TOBEPXHOCTH. He oTBepCcTHE Yy BEPIIMHEI MOJKET
CY/XHBATBCA ¥ PACIIHPATHCA IO KelaHWI ymnpasurenda. Vs Komyca, c
eBa 3aMETHBIM OTBEPCTHEM, OHa (IOBEPXHOCTh) MOKET IPEBpPAIIaTHCA B
IUITHHID.

13. Bemrmaarop-cixumareds (2ept. 2 U 3) COCTOMT W3 KPYII0H MUIHHADHE-
9ecKOil TpyGH, BHYTDH KOTODOIl BpamaeTcd JPYroi BaKpHTHI IUIMHIP
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¢ ycasKeHHEIMH BOKPYT HEro BOBJYIIHHMH BHHTaMU (OHH IOJOGHEI CaMOJETHBIM
wiIn aMeloT QOpMy apxuMenoBa BHHTA). Memny KaskIsIMH ABYMA BHHTOBRIMH:
KpyraMH PacCHOJOKeHA BJIOJNb, HAPANJNEIbBHO OCH IHUIHHIDPOB, IUIOCKAA He-
mopBm:kHaA Jomatka. OHA MoyKeT GHTH OPOTAHYTA DHCHEHTPHIHO B GONBIIEM
OEINHApPEe ¥ OPHKpeneHa K HeMy jke. [leJb 9THX JOIMATOK — M30e/KaTh IO
BO3MOKHOCTH BpalOeHHs BO3AyXa B C)KuMaTene. JlmaMeTp BHyTpeHHEro Bpa-
mamerocs NUINHIpPa, OPHMEPHO, B JBa pasa MeHbIIE, YeM BHEIIHETO—
HenogsmsHOTO4],

14, Korma ock Bpamaercsa IpH MOJHOM paclIMpPEHHH KOHEYHOTO KOHycCa
(qmIHEAp), TO BOSLYX DOUTH He BCTpeYaeT CONPOTHBICHHA CBOEMY CTpPEMJe-
HUI0O O [IBUKETCH INOYTH 0e3 C/KEMAHHA, KaK OT [eiiCTBHA OJHOrO BWHTA.
Ho wem Gompme cysxuBaTh BEIXOAHOE OTBepcTHE (4epT. 3), TeM NPOXONAIIHI
ras OpH BHXOJE CKHMaeTcs CHJIbHee.

JleficTBHe 9TO BCEr0 MOHATHEE, €CAU MH BOOGDA3WM, UTO BEIXOIHOE OTBEP-
cTHe coBceM 3akKpuiTo. lloroka He Gyner, HO BoO3qyX GyjeT TeM Golee CiKarT,
yeM Giamke HAXONHTCA K KOHNY TpPyOH.

15. Tyt Kaskgaa mapa JIOMATOK CKMMaeT ero Ha ONPeNeJIeHHYI0 BeIHIHHY.
ITonmosxuM, mepBEHI BHHT yBeIMYMBAeT NaBJeHMe W CixaTHe Boagyxa B 1,1.
Torpma BTOpOHl BHHT, BMECTE C MEPBHIM, YBEJIMIUT 9T0 gaBiaenme y:xe B (1,1)2,
Tperuil, ¢ mepBeiM u BropeiM, B (1,1)%, necarsit — B (1,1)'° u 1. &.

Bupum, 9To npemeabpHOE JaBIeHHE B C)KATHE B TPyOGe BO3pacTaeT ¢ YHCIOM
BHHTOB. B 0opHOI I TOil jxe TpyOe OHO HEOMMHAKOBO W BHPa)KaeTCA PAAOM IH-
cem: (1,1), [(1,1)%], (1,1)3... (1,1)%... ITocenHee 9YHCIO BEpaskaeT JaBIeHHE B
TpyGe mocie AecATOro BO3NYMHOIO BHHTA.

Hpome Toro, moBmmaercs OT C:KATHA W TeMOEpaTypa, 9TO UCKAKAET TH
BEIBOJIEL B CTOPOHY YMEHBIIEHHS MaBIEHHsA, TaK KaK INIOTHOCTH BO3JYXAa C €Tro
HarpeBaHHeM YMEHBIIAeTCH.

16. Ecau MBI OTKDOEM HEMHOTO OTBEPCTHE, TO MOJYYHUTCH IOTOK, HO yKa-
BaHHOE JaBJIeHHE celgac ke HeMHOro ociaburcsa. Yem mupe Oymer oTBepcTHE
B KoHyce (uepT. 3), TeM CKopee HOTOK, HO MeHbIIE NABIEHHE W C/RaTHe (ABIe-
HHE rOpasio CIOoJKHEe).

Ecrs cpemHee BHeIIHee CONpPOTHBIEHHE, OPH KOTOPOM MeHCTBHE INOTOKA
caM0€e BEITOHOE. .

18. IloxommM, 94TO OCH HOKDHITA DUJIHHIDPOM, JUAMETP KOTOPOro B 2 pasa
MeHbINe fHaMeTpa TpyOH. BHHTOBHIE JOMACTH PACHOMOKEHB KPYTOM MaJOro
DUINHAPa, W BO3AYIOIHEI TOK NPOXOAHUT B KOJIbHEOOpasHOM NPOCTPAHCTBE
MEKIY OOGOMME OUIHHApaMH. JTOT mpoxox cocrasiager 0,75 miromanm mome-
PeYHOr0 CeYeHHA GOJbIIero MWINHTpa. MaJsil GUINHIDP OKaHIUBAeTCA IIAB-
HEIMH TOBEPXHOCTAMH, KOTODHIMH OH 3aKDHIT ¢ 0GOHX KOHIOB.

19. Ha uepresxe 2 BEAEM OPOONBHEIH paspe3 10. B HeM MH 3amenaeM me-
peropoaku. OHE npHUKpenJeHH K GONbIIeMY DHIHHADPY, HO He KacaloTcA Mallo-
ro. lleperopogxu HasHa9eHE 3areM, YTOGH B Tpy0e He MOTIH 00pa3oBaThCA
BPAIAOIAecs TOKH, KOTOPHe YHHYTOMAT WIN OclabAT HampsiKeHHe Tasa
H ero DOCTynaTelIbHOE ABHIKEHHE
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20. Bmirogmo, 4T0o0H NEPEropOXKH HPH HAUMEHBIIEM COIPOTHBJISHHAH HMe-
U U HauMeHbmuil Bec. [ aToro 06a KOHNA KasKA0d NPUKpPeuNdTca K 601b-
meMy OHIHHADY.

Pacuer c:xmmaTens

21. Onpegenny HAHGOTBMYI0 CKOPOCTH (U) IO OKPYAHOCTH BpaIfarole-
roca tena. IlycTs 910 TeNO0 — HMUINHApPHIECKAA MATKa, HIH BOOGME MUIHHAD,
PAacIOIOeHHE NepIeHUKYISPHO K OCH BpameHnsa (Kak cmuma Kojeca).

Hau6onpolaas CKOpPOCTh IO OKPY/KHOCTH LOJYIHTCH, KOTHA HamGOIbIIee
HAMPHAKeANe MHIHHAPA (Y OCH) OT HeHTPOOEKHOI CHIIEI PABHO CONPOTUBISHUIO
martepuana. Ha aTOM OCHOBAaHHH COCTaBHM YypaBHeHHe:

u2.l K,
T 00 =7%,

rje BUAHM JJMHY DUIHHApa [, BHpajkeHHE 3eMHON TAKECTH g, MIOTHOCTH
MaTepHala Y, BPeMEHHOEe CONDOTHBJIEHHEe Marepmala paspeBy K, m 3amac
npouanoctu §. Hoad[punmenr] 0,5 mamiam ¢ moMOmpI0 HECTOMKHOTO HHTETPH-

posanua. Orcioma
Vs
U= .
T8

W3 storo BupuM, 9TO MaKCHMaldbHAA OKPYIKHAS CKODOCTH NUIHHApA HH-
CROIBKO He BABUCHT HH OT €0 TOJINWHEI, HH OT AIuHH. [loHATHO, 4TO 4HCIO
00OpPOTOB HMAJKH B CeKYHRY TeM GolbIme, ueM MeHbmme ee aauna !. Ho cko-
pocTh u mpomopn[HoHaJNbHA] KBaZpaTHOMY KODHIO H3 KPEmOCTH MaTepuala
u obpaTHa 3amacy mpogHOCTH S W MIOTHOCTH MaTtepHana 7 (cM. Gopmymy).

22. Crep:xeHb MOKET K KOHITY CY/RUBATHCH, KaK KOHYC, KaK KJINH, IIH KaK
TeJ0 Be3e PABHOTO CONPOTHUBIEHHA. JTO YBEIMUIHT OKPY:KHYI0 cKopocTs. Ho
Yy HAC NPeAnoNaraloTcs JONATKH BOBIYIIHOIO BHHTA, W NOTOMY yMeHpIIEHHE
IIIOIMAH CeUeHHA K KOHOY eaBa JH ymo6mo. OT pacmlIomuBaHHA IUINHIPA
B JIONATKY M TaK OHA K KOHOY YTOHBIIAETCH.

23. Kaxogo sxe Oyjer crymenne BO3AyXa JOMATKOH BEHTHIATODA?

Dopma TOmATKE — 9acTh apXuMenoBa - BHHTa. ME HCIOIB3yeM TOJNBKO
BRICIIYIO0 IOJOBHHY CTEP:KHA.

Ecnu HakIOH BepXHEr0o BJIEMEHTA JONATKE K OKDYKHOCTH €€ BpAIeHWs
03HATMM depes tg o, TO HaKJIOH HIMKHEro ee dieMeHTa Gymer 2-t.g a. HauGoas-
Iladg HOPMAalbHafg K OKPYMKHOCTH CKOPOCTH BOBAYIIHOTO IOTOKA B MUIHHADH-
ueckoil Tpybe Gymer v = u-tg a. Ckopocts ara, Graromapsa cBoiicTBaM apXH-
MenoBa BHHTa, OymeT oHA W Ta yKe NI BCeil JODATKH, HJIH IJA OIpPeNeleH-
HOTO TONEPETHOTO CEYEHHA TPYOHI.
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24. 9ToT TOK BOBAYyXa BAOIL TPYOH MOKET NPOHBBECTH MaKCHMalbHOE
napiaenue P He MeHbINe CIEAYIOIIEro:

p:('“";ﬂ.d_
g

25. TyT u MBI MOKeM MCKJIIOUHTH ¢ momompbio dopm[yasr] (21). Torga mo-
JY9IUM:

P=tg?a{K,: (vS))} d.

Ham nmenno mHTepecHo »10 mamGomsmee pasiaeEme. OHO BO3pacraeT ¢
yAenpHO#H mpodHOCTRI0 MaTepuana (K :.S), mrotrocThio cpexst (d) U Tanren-
cOM HaKIOHa JIomacTeif (B KBajpare).

Bonrmoii 3amac mpogrocTH (S) HE BHITOJEH.

26. Tamr[enc] yraa Bepxmeit wactu Hensaa npuuaTts Goasme 1. Torga
YTOJ JIOMACTH ¢ OKPYHOCTBIO Oymer 45°, a mmikuei ee wactu — 64,5°, Ilomo-
&M manee B (25) dopmyme: K, = 2-10° Kr ma KB. cM ceueHuA (BTO MOKHO
OPUHATE TOMBLKO A OTOOPHBIX M HCIBITAHHLIX COPTOB XPOMOBOM IUIH APyTroi
moobHON cranm); ¥ = 8; § =4 (ue menee); d = 0,0012 [kr/mm3].

Teneps peraucamm mo ¢opm[yae] (25): P =75 ®r ma 8. am, mau 0,75
metp [maeckoii | armocdepsr. Dopm[yaal (21) maer m coOTBETCTBYIOMYI0 CKOPOCTH
10 OKPYKHOCTH JIOMATOK, MMeHHO i = 353,95 M [B cek.].

27. Bawxe x xusun Gymer monoxuth tga = 0,5. Torna P =19 kr [Ha
kB. aul, mwam 0,19 ar, a u = 353,5 (ta me).

28. Ilunmuaapudeckaa TpyOa, HMeEINAas HECKOJIHKO BO3AYIIHHIX BUHTOB
Ha OFHOI ocH, jacT Cileiyomue HaHOOMbIOINE [ABIEHHs OPH PA3HOM WHCIE
BHHTOB.

MBI MOjKeM OPHHATH AJA BO3pacTaHUA AaBieHmA uwucio 1,2, mpemmona-
rad IOCTOAHHYI0O TEMIePaTypy, HIH HCKYCCTBEHHOE OXJaKHeHHe TPYOH H
BO3JIyXa.

Ymceno Boapg [yMHKX ] BAHTOB:

1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
Csxatme B aTtMmocdepax:
1.2 | 1,44 | 1,73 | 2,07 | 2,48 | 2,99 | 3,59 | 4,28
YUmcsio BO3[ [ YIIHLIX ] BHHTOB:
10 [ 12 | 14 | 16 | 18 [ 20 | 22 | 24
Csxarme B at™mocfepax, nmprbausnt [eanuo]:
6,75 | 8,9 | 12,9 | 18,3 | 26,3 | 37,8 | 54,4 | 79,9

29. Honoxum B ¢opmynre (25), aro6s eme OBTH OAMME K IKHSHH:
tga =0,5; K, =10% v =8; § =5; d =0,0012.

Torga P = 7,5 kr Ha kB. ju, mau 0,075 atmocdep. Ilo dopmlyme] (21),
u =223,6 m [B cexr.].
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30. Ha sroM OCHOBAHHH TOJYYUM TabOJHILY:

Ynclio BHHTOB:

2 | 4 | 6 | 8 | 10 | 14 18 | 20
Haszerne B atmoc(epax, nprGIN3AT [eTbHO]:
1,45 | 1,32 | 1,52 | 1,74 | 2,00 | 2,64 | 3,48 | 4
Umemo BHHTOB:
30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
Hasnenne:
8 | 16 | 32 | 64 | 128 | 256 | 512 | 1024

31. laa crparomnama, JeTAmero Ha BHICOTaX B OYEHb DPa3PErKEHHBIX
CI0AX BO3JYyXxa, Haflo GOJBIIOE Cryliesue, HeGOJAbIIOe YMCIO0 BHHTOB M OTPOM-
HEI 00BEM CIymaeMoro BOBAYXa JJA TOPEHHA.

ITpumenm ycmorus (26). Umenno: u =353, 5, cxxatne 1,75 (0T ogHOro BHHTA).

Ynclio BHHTOB:

1] 2 | 3 [ 4 | 5 | 6 | 7 | 8 | 9
Cirarme:
1,712,9 | 4,9 | 8,4 | 14,3 | 24,0 ] 40,8 | 70,5 |117,6
Uncao BHHTOB:
10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26
Crymenne:

204,5 891 | 1714 | 4960 | 14380 |41470 |120000 | 348.10° | 10°

HKoneuno, Bo Bcex armx TabaHmax ME mOTyYaeM HauGoIbIIee HpelelbHOE
gaBienne. BricOKoe crymeHme HPHMEHHMO TOJTBKO [JIA COOTBETCTBYIOIIETO
Paspe;KeHHa BO3AyXa B BHICIOHX CJIGAX aTMOC(EpHL.

Ilpunenenne cikumarens

32. 9roT KOMmpeccop MOMKET aTh KaKkoe yTOAHO JAaBJeHHE (0 CHKIKEHUS
Tas0B MM }Ke OYeHbL BHICOKOH TeMmEepaTypH) M KaKoe YTOJHO KOJHMIECTBO
Bosnyxa. Hoopounment mcmonrszopannsa paGoTH MOTOpa BaBHCHT OT yCTPOIi-
CTBA CKUMaTeNldA, MaBJIEHUA H CKOPOCTH IOTOKA.

Hesricoxnit kKosnmuent molesHoCTH HCKYNAETCA IPOCTOTOR yCTPOIicTRa,
OTCYTCTBHEM CMa3KH, KOMIIAKTHOCTHI0, BOBMOKHOCTHIO BLICOKOIH TeMIepaTypH,
JeTKOCTBIO U femeBkoii cixumarens. OH mpuMeHAeTCA K BEHTHIATOpaM, JOM-
HaM W PasHOTO poja meJaM W mpuGopaM, e HyKHO MHOTO BO3JyXa OpH 60JIb-
oM faBJeHHH W BHICOKOI TeMmepaType. Tak:ke K cTpaTomiaHaM, K PeaKTHB-
HBIM CyJiaM, 9KHIakaM #W CKOpHIM moedznam (Hamp., «[lemmenun Ha peancax»
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u Moii GecKoxecHsIil moean). OH mpeBpamaeT MexaHU4eCKyi0 paGoTy B TEILIOTY
# ob6parHo. MosKer CIy;RHTh U I NOABEMa JKUIKOCTeH W 00paTHO, KaK Typ-
OumHa.

HPOIEJJIEP

33. Teunepr ommmem mpomennep. OH OTIHIAETCA OT OMHCAHHOTO CHRHMA-
TeJNsA TONBKO TeM, 9TO HMEeT M CHepeau KOoHyc, MomoOHEI 3ammemy. Yuciao
ero BO3IYIIHEX BHHTOB HEONPENENTEHHO W MOKOT OTPAHMIHUTHCH JarKe OTHAM
suaTOM (3epr. 2).

Korpa npomennep, ¢ OTKPHTHIME BIOJHE OTBEPCTHAMHE, B BHE WHIHHIDA,
MYHTCA BMECTE CO CHAPAZOM, TO OTHOCHTEAbHad (IO OTHOMIEHHI0O K Tpy6e)
B HEM CKOpOCTH IIOTOKa Oyzmer ¢ + W, 1. e. ckopocTs cHapsAfa (c) mumoc OTHO-
cuTeIpHas (MO OTHONIEHHIO K BHHTY) ckopocTh orGpoca (W) — or pmeitcrsus
sogaymuaoro BuHTAa. HoO Tak Kak cropocts cHapsja (c) mMomer OHTH O4EHB
BeJIMKA, TO H OTHOCHTEIBHAS CKOPOCTH TOTOKA B TPYGe MpomeJiiepa — Tak Ke.
Memxny TeM KaK moclIefHAA He MOMKeT NPEBHCHTH NPEAeNa, OmpejeldeMoro
dopmynamu (21) m (23), KoTopEe AaloT:

2g-K
c+W = ‘/TE -tgo.

dTa CcKOpOCTh BIOIHE ompeneleHHad. MakcAMyM ee MH ONpeNeNsANH B
353 m [B cex.]. 3HauHT, U CHaPAN HE MOMKET HMETH GOJBIIOH CKROPOCTH, HHAYE
pasierarcd oT MeHTPOGeKHOM CHIIL BO3AYIIHEE BUHTHL, T. €. JODATKH B TpyGe.

34. Kax"me 6mts? Heymxenau Gonbmoil CKOPOCTH CHAPAJ HMETh He MOKET?
Ho us storo TyIHKa eCTh BHIXO[I.

Haunem ¢ ommta (cM. yepT. 4). fI yerpoumn mapy:xHyio 9aCTh- (PyTAAp)
Moero mpomeandepa 6e3 JomaTox (6e3 BHHTa).

Jepr 4

lnacrunku (MaATHHKE) B 8TOil TpyGe, B cepejuHe CHILHO PACHINPEHHON,
OBLTH mOBemIeHH B 4-X MeCTaX: IOCEepeuHe, ¥ BXOAHOTO OTBEPCTHA, Y BHIXON-
HOTo # cOORy y Bxoga — BHe TpyOsl. OGa orBepcTHs OBLIH OJHOTO pasMepa,
MasfTHUKH — TOK/IECTBEHHHI,
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C stuM mpmGOpPOM S PaBHOMEDHO ABHIAJNCA MJIHM CTOAN Y IOIYOTKPHITOM
JiBepH TeIIoil KoMHATH. B mociegHeM clydae mOTyIajicsa CBEPXY JBEPH OYEHB
TPaBUIBHHEII NOTOK M3 TEIIOH KOMHATH B XOJOAHYIO.

Bce ¢arorepa 6rian cosepmenno ojmuakoBrl. I[loaromy mabmiogaemoe omu-
HaKOBO€ YRJIOHEHHE KpalHAX YKasHBAJI0 Ha OAMHAKOBYI CIUIY HJH CKO-
pocts morora. Ho cpegusaa miaacTmaKa ((aiorep) yKIOHATACh HE3aMETHO Ma-
J0. 3TO YKasHBAJI0 HA MAJIyI0 CKOPOCTH BO3[yNIHOTO MOTOKA B pacIIHpEeHHOMI
qacTH TPYOHL.

35. Yro me pmpum? IlycTs Takas TpyGa MIATCA BMECTe CO CHAPALOM BIOIb
cBoeil IIUHEAOR OcH. Berpeunslii MOTOK BXOMUT B mepegHee OTBEPCTHE CO CKO-
pocThiO CHapAna, 3aTeM ociabiaseTcda Ipe3BETAilHO B IMHPOROH 4acTH TPYOH;
HO H23 BEIXOJHOTO OTBEPCTHA BEIXOIHT C TAKOH Ke CKOPOCTHIO, C KaKOH BHIXO-
IUI. TO caMoe W MOATBepKJaeT Ham omerT (3],

36. Ecau Mer OymeM miIomans KpaliHUX OTBEPCTHH YMEHBIIATH HPOMOPIHO-
HAJTBHO YBEIWIEHHIO CKOPOCTH adPOILTaHAa, TO OTHOCHTEIBHAS CKOPOCTH B pac-
IIMpPeHHOR JacTH TPYOH GyaeT ocTaBaThCA HEM3MEHHOH, HECMOTPA Ha yBeIH-
YeHme CKOpoCTH cHapsaja. [edcTBHTENBHO, €CiU, HANPHMED, CKOPOCTH CaMoO-
aera yseamanurca B 10 pas, a KpaiiHme oTBepCTHsA yMeHbIIATCA (IO DUIOIA/IH)
BO CTOJBKO Ke pa3, TO 00BeM BXOAAINEr0 B HpOHeNJep BOBAYXa OCTAHETCH
HeM3MEHHBIM. A Tak KakK CpemHAA IJIOMALb CeYeHUS TPYOHI TAK;Ke HE H3Me-
HHIacChk, TO CI{OPOCTB ONOoTOKAa B 3TOM CeYeHHH TOX{Ee He MOMeT H3MEeHHTHCA.

37. Takum oOGpasoM, BO3yImHHEE BHHTH OyayT paboraTh GesomacHo mpH
BCAKOH CKODOCTH caMojeTa, TaK KaK CKODOCTH OKpY:Kawimeli mx (BHHTH)
cpenmsl He BO3pacTaeT, HECMOTPA Ha BO3pPACTaHHME CKODOCTH CaMOJIeTa.

Hpﬂ OTCYTCTBHH BHHTOB OTHOCHTEJBHaA CKOpOCT]’: cpensl ¥y BXOJa H BEI-
xofia mpomeliepa OyjAeT papHa, NPHOMIM3HTENBHO, CKOPOCTH caMoJeTa (TOIb-
KO TpeHNEé M M3MeHeHIe TeMImepaTyphl OT CHaTHA H pacIIMpeHHs BO3yXa ee
Hemuoro ociabnaior). Ho OGararomaps pmeiicTeuio paboTalomero mpomesiepa
8Ta CKOPOCTH YBEIMYNBAETCA HA HEKOTODYIO BEIWIHHY, CMOTPA IO DHEPTUH
MOTOpA.

3HAUAT IOTOK IO BHXOAe mnpuobpeTaeT HEKOTOPYI0 H3OHTOYHYI0 CKOPOCTH
CBEPX CKOPOCTH CTPATONIaHA.

38. Ilpm ero molere OTBEPCTHA JOJNKHEL CYKHBATHCH IO MEpPe YCKOpPEHUsA
ero mpusxeHHA. Tak, ecIM CKOPOCTH CHApAna yBeldmamiIach B 25 pas, T0 miIo-
majs 060MX OTBEPCTHH [JOMKHA YMEHBMATHCA B 20 pas, a JAHaMerp WX —
B O pas.

39. Hamu npm aTOM J0M:KeH PYKOBOJHUTH yKasaTellb YCKODEHHA CHapAa:
OTBEPCTHA MOMKHO MBMEHATH JO TeX ImOp, MMOKA YCKOpPEHHE CHApANa TOCTHI-
HeT HAaHOOJbIIeH BEIMIHHE. ¥YCKOPEHHE jKe [BIKEHHA KaKOro-Imho Telxa
TOYHO ORA3BIBAET 0COOHIH MpocToit mpuGop (aKceaepoMeTp).

Wrak, mame npHcocoGIeHNEe aeT BOSMOMKHOCTh YIOTPEGIATH BOBYIIHELH
BUHT IIPH BCAKOH CKOPOCTH CaMOJeTa, TaK KakK Hall BHHT BCeIQa BPaIlaeTCs
C OJHOI CKOPOCTHI0, HECMOTPA HA PA3HYI CKOPOCTH CHApAAA.
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HanGoasmyio CKOpPOCTh NIOTORKA B CpemHell 9acTH TPYGH Ml ONpeneiAln
B 353 m[B cer.]. Besomacuee Gymer MeHbmas ckopocTs, Hamp [umep] 210. Cra-
9aJia 3Ta CKOPOCTHh He moxydaerca. Ho moctemeHHO CKODOCTH CHAPANA YBeIu-
gupaercsa u moxopur, moioxkuMm, a0 200 m [B cex.]. Cropocts orGpoca (oTHO-
CUTeJILHO BHWHTA) TpPHMeM B JecaATh MeTpoB. [lalee, mpu MUIHHIPHIECKOI
dopme TpyOH, T. €. IPH BIOJHE OTKPHITHX OTBEPCTHAX IPONEIAepHOI TpyOH,
CHOPOCTB ODOTOKa M BpalmmeHHe JOOaTOK YBeJIHYHBATHECA HE IOJHAIEL. Ilo-
5TOMY, IPH BO3PAaCTaHHH CKOPOCTH CHapPAAA, MbI IVIOMA/(M KPAeBEIX OTBepPCTHIl
yMeHbIIaeM NOpPONOPIUOHATBHO YBEIHUEHHI0 CKODPOCTH [ABM;KeHHA mpubopa.

Beipasum ato Tabauieit:

CropocTh CHapAga B M [B cek.] . . . 100 400 900 1600 2500
OTHOCHTEIBHAH ILIOMWALE HpaﬂHHX ce-

weHHE TPYOHL . . . . . . . . . . 1 0,2 0,11 0,067 0,04
OrHOCHTENLHEIL JIHAMET] OTBepCTHil 1 0,5 0,33 0,25 0,2

CKOpOCTh NMOTOKA B ITHPOKOI wacTH TpyGer Beerna Gymer 210 m [B cek.],
110 CKOPOCTH BBIXOMAAINETO0 M BXOJAIIEr0 NMOTOKA MPHUOIMBHTENHHO OJHMHAKOBILY
u GypyT:

110 420 630 840 1050

Koneuno, oTBeDPCTHA MOKHO CY’KHBATH (OJBIIE MOKA3aHHOTO (TOIBKO ITO
HeBHITOJHO), HO pacCIIHPATL CBEPX HODMEI HEJB3f1: PAa30DPBETCH BO3YIIHLIH
BHHT.

Wrak, ¢ MOIHLIMHE OTBEPCTHAMHE IPONENJIePHO TPYOBl MBI MOMEM ABATaThCA
roasko o ckopocru B 100 m [B cex.]. Janee oGasaresqbHo CyskuBanHHe OTBep-
cruii. Ecau omo Gyper Oollee weM HY/KHO, BO3AYIIHEIA BHIOT OCTaHETCH IeJ,
ecJU MeHBIIe, 9eM CHeyeT M0 Tafauie U yKa3aHHOMY 3aKOHY, TO Pa3OpBeTCH.

Ilpopomxenne paboTH mocTapamwchk H3[aTh 0C¢060.

ITora mory coofmuTh, 9TO 3TOT CTPATOMIAH, [JA NOCTIMKEHHUA HAMe yMe-
PeHHBIX BHICOT, f0iKeH mmerh He MeHee 1000 merp [wzeckux] cmax, npm moi-
HOM Bece B onHy ToHHY. ClIejioBaTeqsHO, MOTOD AOJKeH OLITEL Jerde OGLIIeH-
HOro apmanuoHHOrO. [IpuMepHO Ha KHIOTpaMM ero Beca Hajl0 He MeHee 2—
4 merpumueckux cui. [IpakTHKa K 9TOMY HIeT, M €CTh YiKe MOTODHI, KOTODHE
al0T Ha KHIoTpamMy csoero seca o0 2 momay [mueix ] cun, (Cratea ara manmucana
B romme 30-ro roga).




NOCTUSKEHUE CTPATOCOEPDI

1
B3PBLIBYATEIE BEIMECTBA W I'OPIOUEE

B cymsocTn HeT peskoil rpaHMIEI MEKIy MPOLECCOM BSPHIBAHHA BEILECTBa
H TPOCTHIM ropenueM. JleficTBHTeNbHO, TO M APYyroe eCTh (0jee MIH MeHee
6HCTP08 XHMHYEeCKOe COoequHeHHe. I‘ope}me ecTh MEIJeHHOe COoeJHHeIne —
B CeKYHAY COelHUAETCA, MOJOMHM, 1 rpaMM BemccTBa; B3PHIB ke eCTh OBICT-
poe ropeHne — B CEKYHAY COeJHHAETCA, AONYCTHM, TOHHA Bemiecrea, T. e,
B 1000000 pas Goaspme.

Tagr e MOMKIO CMOTpeTh Ha TJEeHHe, PyKaBJeHHne I MeJJlIeHHOe OKHC/Ienue
Wik, Boo0me, Ha BCAKYI0O MeIJIeHHYI0 XUMHUeCKYI0 peaknuo. OZHUM CIOBOM,
pa3HHOA BO BCeX JTHUX ABJeHHAX YHCTO KOJIHYECTBEHHAA.

3dameTHM, YTO DHepIHA B3PHIBYATHIX BEMECTB Ha eJHHHIY HX MacCHl Jajke
ropasmgo MeHbIOE, 9YeM 9HEpPru#a, BbIgeJdeMad eIHHHIEID MacChl TrOpHYero.

Tak, xumorpamm aeiMEOro mopoxa maer 783 ramopunm (338 000 kmmrorpam-
momerpos) !, muuamut o1 1291 go 1900 ramopmii, okcumurosse cmecr ot 2000
mo 2500 raa., rpemyumii raz — 3200 x[amopmii], cmecr yroasHoro mopourka
¢ rHARUM Kueaopomom — 2200 xalopuii.

ITpn ropenmm ke Hoxydaerca Ha Kmiaorpamm yriaepoma 8000 xamopumii,
Ha Kmiao[rpamm] mHedTaHmX mpoaykroB — ot 10 mo 12 Teicaw wadopmii, Ha
kmao[rpamm] Bomopoma — 29 000 kamopmii. I'tapHaa npHYHHA pasIHYEA
B TOM, 9TO IPH FOPEHHH KHCJIODOJ BO3[yXa He CYHTAaeTcd, KaK HHYEro He
CTONINHII M He3amacaeMblil.

I’I'ra}{, B JHOHOMHYECKOM OTHOIMEHHH roprodYee BBITOJHe€ B3PBIBUATHIX Be-
IiecTB, TeM GoJiee 9TO HOCIEIHEE TOPA3A0 A0POHe H HCIOIL30BAHNE HX MHOTO
TpyAHee. JKOHOMHYHO DTO jelXaTh HOKa COBCeM He yMmelT. Bce 3TH OMBITHL
¢ peaRTHBHLIMH ﬂBTOMOﬁHJIHMH, ramccepaMH, CaHAMH, IINIaHepaMH HMeRT
6oJplIOe 3HaYeHHME TOALKO KaK yde6a M MOATOTOBXA K CTPATOILIAHY U 3BE3-
NOJIeTY.
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HKaxue sxe Torma mpeMMymiecTBa MMEIOT B3phIBUATHe BemecTBa? Bosbmme
NMperMyIIecTBa, X0TA HUKAK He dKoHoMHueckHe. lleiicTBUTENbHO, BBPEHBIATHE
BEmecTBa B KOPOTKUI MPOMEKYTOK BPEMEHH BHeJAIOT TyOBHINHYIO dHEPTHIO,
TaK KaK XMMHYECKOe COeIMHEeHHe CMeNIaHHHX 3JIeMEeHTOB FOPEHHA MPOHCXO AT
TOYTH MOMEHTAJBHO. .

IHomoxxuM, 9To yriepojga cropaer KHIOrpaMM B CEKYHIY, MEKIY TeM Kak
B3PHIBUATOTO BEINECTBA MOMKET CTOpPaTh B BTY Ke CEKYHIY HECKOJBKO TOHH.
Ecnu npu sToM, Kax OOBKHOBEHHO, MOJNYYalOTCA JAETydHe TPORYKTH, TO OHH
MOTyT IpHOGpECTH CEeKYHIHYI0 CKODOCTh B HECKOJBKO KHIOMeTpOB. MX smep-
IrHA JBHWKEHHA MOKeT OHTh HCHOJb30BaHA TYypOHHOH, XOTHA NIpaKTHIECKOE
pelleHHe 3TOT0 BOIpOCA elme HEOCTATOUHO cozpelo. Mer Bepum, ogHaKO, 94TO
Oynymee peakKTHBHEIX MOTOPOB JOMKHO ORTH OiecTamum. ME ocHOBHIBaeMca
Ha TOM, 4TO JIeTy4He IPOAYKTH B3PHBA, PACIIHPAACH B HCKYCCTBEHHON MM
eCTeCTBEHHOH mnycroTe (BHE aTMocdepsl), BCI0 CBOI BSHEPTHI0 IPEBPAMAoT
B JBHKeHHe. TaK 4TO HPOIEHT HCIOJL30BAHNA MOKET OHThH BHICOK, KAK HHTHE.
HKpome Toro, mMeer GoJpmioe 3HaYeHHe OHICTPOTa FOPEHHA U, 3HAYHT, BHE-
JeHUA JHEPTHH.

ITpenMymecTBO B3PHIBIATHX BEINECTB YiKe cef9ac yTHIAHBHPYETCH A Or-
HeCTPeJIbHHX OpyAHH H pas3pylleHHA TBePARX Macc (HaOp., TPAHHTHBIX CKal).
Tax e, B MaIy0 J0JMI0 CERYHAB, OHH CO00IAIOT GOJTBIIYI0 CKOPOCTh MyIIed-
HOMY fA[pY, BHuenAa (B cpegHEM) HECKOIbKO MHUJIHOHOB JOIMAXMHEIX CHJI
B 1 cexyuny. B Ty ke Manyo DONI0 CEKYHIB OHH OPOM3BOJAT MOIHYI0 padoTy
pasgpobieHus KaMEeHHEIX Macc.

Pakernsie mpuGopsr mpaMoro neficTsua (pakera) MOTYT [aBaTh Takie
OOJBIIYI0 MOIIHOCTH CHAPAJAM I SKHIaXKaM, IPH YCIOBHH HX CEeKYHIHOH CKO-
POCTH B HECKOJBKO KuiaomerpoB. Ho Takas CKOpOCTh HEBO3MOKHA B HUAKHHX
CJH0AX aTmoc[bepH, TaK KaK 3TOMY NpPenATCTBYeT CONPOTHBJAEHHE IJIOTHOIO
Bo3gyxa. ToapKO B KpaiiHe paspe:KeHHBIX CJI0AX aTMOCc(eps BO3MOKHA
Takafgd CKOpPOCTh W NPHJIHYHOE HCIIOIb30BaHIE,

Heratu, ompoBepraeM TyT BeCbMa pacmpocTpaHeHHOE 3a0aysmenue — Gyj-
TO B BBICIIHX pa3pemeHHBIX CI0AX ﬂTMOC(I)BpI)I BO3MOMHA KOCMHYeCHAada CHO-
POCTH mpH 00HYHOM sHeprumu Apurareneir. Eme B 1895 r. B cBoux M3pgaHHBIX
TpyAax 12l 1 Haxomma, 9To mOTpeGHAs MOIIHOCTH MOTOpa B HamGoaee Gaaro-
IPUATHOM Pa3peiKeHHOM CJI0€ NpPOnOpIHOHATbHA CKOpocTH camomera. Hamp [u-
mep |

Paspessennme . . . . . .. .. ... 1 4 9 16 25 36 49 64
CHOPOETB + « « v v+ « v v v « v o .. 1 2 3 4 5 6 7 R
Tpebyercss MOIMHOCTE IPH TOM ke Bece

e e e 2 3 4 5 6 7 8

MOTOPA . . + + « =« « « o -

(9o wepes 35 mer moxTBepAmMN aMepmkaHckmit yueHnsii Hoprmu-Hpykoe-
ckmit). I To xopomio, TaK KaK TpPU HEM3MEHHOH IIOTHOCTH BO3AyXa 9Ta MOII-
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HOCTh NPONOPUHOHAJBbHA KyOy CKOPOCTH, T. €. 3Ta MONIHOCTH BO3pacTaer
B ormomennn yucen: 1, 8, 27, 64, 125, 216, 343, 512 m . 1.

TpynmuocTu mpu mojere B cTpaTocdepe Golbpmme, HO HX MOMKHO OJ0JETH,
HNOIB3yACh HMEHHO IyHOBUINHON MOIIHOCTHI) B3PHIBYATHIX BEMIECTB.

1I
JOBHTATEJIN H B3PLIBAHUE

1. CobcTBeHIIO, BO BCAKOH TONKE HPOMCXONUT HEIPEPHBHO B3pHIBAIIMe,
0cO0EHHO BTO ACHO TaM, rje ymorpebiasior dopcyraxn. OqHako BTHM B3PHIBa-
HHEM B OOBIKHOBEHHOH IapOBOH MamIMHe HJAH TypOHMHE HEOOCPEACTBEHHO HE
nonb3yioresa. Ilonp3yloTes TONBKO HOMTyYaeMBIM TeIJIOM: TEIJIO HarpeBaer
BOJy W IIap, U yke OTciofla paGora. JHepruA 3THX MOTOPOB HaHMeHBINAdA, T. €.
Ha KUJOrpaMM Beca JBHraTelld HMeeM B CEKYHIY Malyw MmommgaocTs. Horma
HMeeM JlellleB0e TOMJIMBO, Kak TOpd MAM yrodk ¢ HETOAHBIMHM IPHUMECAMH, H
HE CTeCHAEMCA BECOM MAlIMHEI, TO 3T0 0YeHbL SKOHOMuYHO. Ho B TOKOMOTHBE —
TONIHBO (oJiee WHCTOE M JOPOroe W 3KOHOMHUA TYT Kolebaiomasca. Buaao
cTpeM/IeHHe IepeiiTH K B3PHBYATEIM MOTOpaM (GeH3MHOBEE H JHBEIL-MOTOPHI)
HIIH K 3JeRTPHYeCKIIM.

2. Bropoili crydaii mMeeM B MOTOpax BHyTpeHHero ropemus. Tyr mons-
3YHOTCHA CHJIOK B3PhIBaHHA, H MOTOMY 3TH MOTOPLI IPaBHJAbHEE HASEIBATE B3PbIB-
meiMH. X BBITOABI: OTPOMHAA dHEPTHA, 9KOHOMHOE HCIOJb30BaHHE TOPHYETro
U mOTOMY Manmii ero samac. Hepmroma — Gojee gucroe m goporoe ropodee.
Bnpouem, jusenn-MoTOpH, pafoTalomme Ha JEMIeBOM MasyTe, dTOr0 HeEA0-
craTka He uMeloT. o Jerxume HX THOH eme MaJo PacHpOCTPAHEHBL.

B ofomx cirygadax HMCIONB3YIOT HHYEro He CTOIIMHUI KHCIOpoj (113 BO3-
ayxa).

3. PeaxTuBHbIe aBTOMOOHMIN, IJIHCCEDHI, CaHM, a’pOmIaHBEl, CTPATOIJIAHHE
W 3Be3J0JeThl MCIONB3YIOT 3alaceHHLIH 3apaHee KHCIOPOJ HIH APYroi oie-

MeHT, HeoOXoauMEIl A ropeEud. Ilenrr — B KOpPOTKOe BpeMa HOJYIHTH Uy-
JIOBHIOHYH DHEpPTHIO.

Tyr MoryT OHITH JBa IpHeMa.

A. Hucnopojmuslii »IeMeHT HJIH 3aMeHZIOIEH ero MoskeT ORITh B3apaHee
cMemmaH ¢ ropiodeil gacTeio (Hamp., nopox). o CHX IOp HJIA ABM/KEHUA WIH
nojera JN0fell ymorpeGasaNNch TOABKO IOTOBEIC B3PEIBYATHIE BEMIECTBA.

IIpenmymecTBa 3TOro mpHeMa B CJIENYHOMEM: MPOU3BOJBHO OBICTPOE pas-
BWTHE SHEPIHH U IPOCTOTA B yCTpoiicTBe mBurareis. Heswron ropasmo 60Jdb-
Ile, HMEHHO: OIIACHOCTH 00IIero B3pHIBa Bcero samaca (pams H rubeap Banabe
H Apyrux); oGpeMeHeHHEe MAIIHHbI BECOM KHUCIOPOJHOTO COeJUHEHHA (MUAKRMI
KHCIOPOJ, HIU eTO JKUIKHE a30THHE COSNUHEHHA); oGpeMeHenue BecoMm Tpyo,
HaYNHEHHEIX B3DHBYATHM BEIIECTBOM M BHIEP/KUBAIINHX OTPOMHOE [aBIEeHHE
BEIDHBAIOIMUXCA CKATBIX TPOAYKTOB ropeHusd (OT 3TOTO TPYOH AOJNKHBI OHTH
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KpeNnKH H TAMENH); IpH HeGOIbIHX CKOPOCTAX, JUCTYNHEIX B HHHUX CHOAX
aTMoceps!, MaJEIi NPOIEHT MCIOJAb30BAHHA XMUMHYECKOH dHEPrum; JOporo-
BH3HA Bameanmx BEImecTE.

B. Bo BTOpOM mpHeMe KHUCIODOJAHOE COEJUHEHHME OTAENEeHO OT IOpIYero,
JIIeMEeHTH COENHHAKTCH IOCTENEHHO, KAaK B aBHAIMOHHOM MOTOpE, TONBKO
Kucjaopon 6Gepercs He mpaMo M3 Bosgyxa. OmacHocTH 00IIeTro B3pPHBA HET,
obpemenennsa TsKeNBIMH Tpyb6amm — Takke. Ho mpoume meBwiromsr ocra-
HTCH.

Yro ke sacTaBiAer npuberars Hac K 3amaceHHomy kuciaopoxy? Ha rpo-
MaJHBIX BBRICOTAX, B qpe:smmafmo paspeisenHoM BO3yXe HJH eIle BLIIIe, 3a
atMoc(epoii, B IycroTe, HeoOXOAHM 3amac KHCIOPONHOTO COeJHHEHHs, II0-
TOMY 4YTO W3 aTMOc(epbl KHCIODOX M3BJIEKATh NMPaKTHYeCKH HEBO3MOMKHO, a
B nycrore ero HeT. T'aM MOKHO JOCTUIHYTh GOJBIINX CKOPOCTEH, W HCIOIB30-
BaHMe XMMHYeCKOH JHeprHH MO;KeT OBITLBechMa 3sHaguTelnsHEIM. OcraloTcs
HEBHITOAK: 0GpeMeHeHHe BeCOM KHCIOpO/ja U JOPOroBH3HA €T0 HIH ero COoemH-
wenmii. Ho aIeMeHTaMu B3DBIBaHHA MOTYT CIYIKUTE: Jelnesasa HedTh (ropiouee)
M REAKMA KHCIOPOJ MIH ero cOoefuHeHHe, Hamp [uMep] MUIKHIT a30THOBATHIIL
aHruApH]. JTO HE TAK AOPOrO.

Paaneﬂenne JIEeMEeHTOB B3DhBIBa YyHe OCyImecTBJIAETCA Ha npaRTm{e B He-
Goanmmux Jeralomux npubGopax (6es miopeit). Jlemo, o4eBEANO, IpPOrpecCHPYeT.
Ho st mpuGopsl HMe0T ApPyrue HEJOCTATKM, YKasaHHBIe MHOI0 B KypHale
«Camomer» (1932 r.) ®l. IloaToMy oHEM M galoT Takme claGbsle pPe3yJbTaTHL.

III
BBIBOP 9JIEMEHTOB B3PLIBA JJIA CTPATOIIJIAHA

M=s1 moppasymeBaeM JOCTH;KEHHE OY€HE pa3peskeHHBIX CJ0eB BO3JyXa, Kor-
la M3BJIeYeHHE KHCJIOPOJa M3 BO3[yXa 3aTPYAHHTEJIBHO.

DJleMEHTHl BBPHIBYATHX BEIIECTB [JIA JTOIl MAIIMHEL JOIKHEL 001a1aTh clle-
AYIOImMEMH CBOMCTBAMH.

1. Ha epununy cBO€il MacCH mpH TOPEHHUM OHH MOJIKHBI BHAEIATH MaKCH-
MaJbHYI0 'paboTy.

2. Omn TOJI}KHBI [aBaTh HOPH COCMHHEHHH Tra3bsl HIN JeTy4He yRHIROCTH,
obpamjarmueca OT HarpeBaHUA B Haphl.

3. OHH JOTKHH IPX TOPEHUH Pa3BUBaTh BO3MOKHO HH3KYIO TeMIeparypy,
T. €. UMeTh HHUBKYI TeMIepaTypy JUCCOMuanuil, 9T00H HE HCIOPTHUTH CTBOJA
(mro3EI).

4. Jlommusl 3aHUMATh HeGOMBMON 00HEM, T. €. HMETh BO3MOMKHO OOIBIIYIO
IIOTHOCTb.

5. Jlommusl OBITH KUAKH M JErKO CMEMHBATHCA. YHOTpeGleHHe JKe IIo-
POIIKOB CJOKHO.

6. Oum MoryT OHTH U rasoo6pasHbl, HO HMETh BEICOKYI0 KPUTHIECKYIO
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TeMIepaTypy H HH3KOe KPHTHYECKOe JaBlIeHHe, 4TOOH ya00HO GHIO MX ymo-
Tpe6uTh B OyRmKeHHOM Bupe. OUMKEHHEE a3kl BOOOINE HEBBITOHEI CBOGH HU3-
ROil TeMmepaTrypoii, TaK KaK OHH IOTJIOMAIOT TEIJO JJIA CBOEr0 HarpeBaHHA.
ITorom ymoTpeGienne HX CONpPAXNKEHO ¢ IOTEPAMHE OT HCIHAPEHHA H ONACHOCTHIO
BapeiBa. He ropsarcsa rakike qoporme XHMHYECKN HeyCTOHYHBHIE HIM TPYIHO-
JMOOBIBAEMBIE TPOIYKTEHL.

IMpusemem npumepsi. Hanp [mmep], Bomopox m KUCIOPOR YAOBIETBOPAIOT
BCEM YCIOBHAM, Kpome 4-ro u 6-ro. JleficTBHTeNTBHO, MKUAKHE BOAOPOL B
14 pas nerge Bomst (maorHOCTE €ro 0,07) H moToMy HeynoGeH, TaK KaK 3aHMMaeT
Goupmoit obwem. IloroM, KpuTHUecKas TeMmmepaTypa BOJOpoja papHa 234°
xoJoma, a kucaopoma 119° xomopa [41. Yraepom B OTHeNBHOCTH HE TOTUTCH
II0 CBOeMY TBepjoMy cocTogumio. Hpemuwuii, aloMuHHNE, KaJdbIuli U Apyrue
BEIECTBA He TONATCA He TOJHKO MO TBEPAOMY COCTOAHHIO, HO H IOTOMY, 9TO
JaloT ¢ KHCIOPOMOM Hederydue npoayrtsl. O30H He TOMUTCA, HOTOMY 4TO MI0-
por i XuMH4YecKH Heycroitump. Ero Ttemmeparypa kumenus 106 rplamycos]
xonopna (mo Ileancuio). BoabIIHHCTEO MPOCTHIX H CIOMKHBIX TeJ HENPHTOLHO,
TIOTOMY YTO BHIIENAT IPH COeIUHEHNMN MAJlyl0 SHEPIHI0 Ha eJUHUIY IPOAYK-
TOB.

Haxkue e BemecTBa TPUTOTHLI?

A BoT Kakue.

1. Tlpocteie wmam coOMHBIE, HO HMEION(HEe TPH OGHIKHOBEHHOH HJIM He
OYeHb HHU3KOH TeMIepaType MHAKOe COCTOAHHE H IJOTHOCTh, HeJaJeKyK OT
NJIOTHOCTH BOMBI. SHAYUT, MOMKHO MONYCTHTH M OMKIKEHHLIe Tashl, HO HMeEIo-
me BLICOKYI0 KPHTHIECKYIO TeMIepaTypy KMIEeHHUA B IIyCTOTe. ,

2. Brigeaswomue HanGonplIyio paboTy Ha eJMHHILY NOJYJeHHBIX MPOXYK-
ToB. TaKOBH HeKOTODbIe caaG0IK30TeHHEe H B 0CO0EHHOCTH JHAOTEHHEIE COe-
AuHeHH#A (mMOCHemHHEe TPH Pa3J0MKEHHH He IOIIOIMAalT, a BHAEIHI0T TEIIOTY
H TOTOMY OCOOEHHO BEHITOIHEI).

3. Hemoporme u XuMHYECKH yCTOMYHUBEIE.

4. INaromue mpu TOPeHHH JeTydde IPOAYKTH: Tassl MIH Iapsl.

Haubonee sHepruunnie cocTaBHbIC YacTH B3pPHBa, JAlOIye JeTyIHe TTPO-
AYKTBI,— 3T0 BOmOpox m Kuciopoxn. ITpu o6pasoBanHU BOASHOTO Tapa Ha Kak-
netit rpamm Beimenserca 3233 wramopuu. Takoe ke ropenme JerkKuX MeTalJIoB
(nmTHA, amMOMHHAA, MarHuA, cuaunug u Gopa) paer or 3400 no 5100 ramopmit,
T. €. 3nauHTeNbHo Goxnme. OgHAKO 9TH MaTepHAJH He NPHUTOJHEL MO HEJNeTy-
4eCTH IPOAYKTOB.

Ho B oTmensnoM Bue BOAOPON M KHCIOPOA moKa Heyxo6ms. Jlyame Bcero
BAMEHHTh MX CIA0LIMH COC[MHEHWAMH ¢ APYTUMH daeMeHTaMH. Tak uTo y Hac
BMeCTO BOJOpOAa OyAyT BONODOJHEIE COEAMHEHHA, a BMECTO KHCIOpojga —
rucaoponubie. Camble mOAXoAmue IJds8 ropeHHs B KHCIOPOle — 3TO yrile-
Bofoposet. U BogopoOM i yriIepoj, IpH COEIMHEHHH ¢ KHCIOPOAOM, JAlOT JeTy-
Yye MPOAYKTE. B 3TOM OTHOmMEHHH OHH MPUTOXHEL. BOAOPOM, IPH coOeHHEHUN
¢ KHCIOPOJOM, HA eJMHUIY MACCH NPOJYKTOB naeT GONbIDe SHEPIHH, deM
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yraepon. VimenHo Bomopox maer or 3233 (umap) mo 3833 (soma), a yraepox
2136 (Bce mochmemylompie 4YHClIa BHIPA/KEHEI B MaJHX Kalopuax Ha 1 rpamm
HJIW Ha rpaMM-MOJEKyIy BemecTBa). IloaToMy yrieBOAOpPOIBI BHIAENAOT IIPH
ropeHMu TeM (oJbIIe HepTUM, 3eM OOJbINe NPOLEHT Bomopoaa. TakoBH mpe-
meapHble yraesonoponusl. Vs mux camseiii mpoctoit — meran (CH,), mam 6o-
norasit ras. OH comep:xuT HauGoabpmuit mpomeHT Bomopona (25%). Ho mamo
OpHHATH BO BHEMAHHE, YTO OONBIINHCTBO STHX COEJMHEHHI — IK3OTEHHEIE,
T. €. Ipu uX 00pa3oBaHHU BHeNAeTcA Temno. Horma st coeguiennsa cropamor
B KHCJOPOJE, TO OHH Hpenae AOMKHL pasioxurbca mHa H, m Op, mpuuem,
o6paTHO, morjomaerca Temao. Hpome Toro, OKHIKEHHBII MeTaH HMeeT HWUB
Ky Temneparypy (—82°) kumenus um moromy HeyaoGen. Ho Beumcamm ero
srepruio BapuBa. G rpedyer O,. [Ipnm arom Ha rpaMM-MOJNEKyITy (MOJB) BEHITe-
aaercsa 94 000 ramopuit. Hy tpedyer Oy. [Ipu srom na 36 r supenserca 116 000
rasopuii. Beero Ha 80 r Beienserca 210 000 xan. Ho npexsapureasnoe pas-
noxenne CH, Tpebyer 18 500 ramopuit Ha 16 r (Moxs). Ocraercsa 191 500 ka-
aopuit ma 80 r. Ha 1 r mpogykror moayaum 2394 ranopuw.

Cpemu yrieBofopoOROB €CTh TAKOH, KOTOPHIH CONEPKHMT MEHBIIHI IPOIEHT
(12,5Y%) Bomopona, HO ofpasyercsa OH C MOINIOIEHHEM TEIIOTH (SHAOTEHHOC
coemunenue). Iro sruien (C,H,). Mo maxomum ero Gosee mopxomamum. Heii-
creuteasno, C, Tpebyer O,. Ha 89 r sugenserca 188 000 rax. H, tpebyer
0,. Ha 36 r sugeaserca 116 000 x[anopwmii] (map). 3uauur, Ha 124 r BHme-
asaercsa 304 000 x [amopuii]. Ho npu pasmomennn C,H, Brimensaorca o6paTHo
noraoueHHbe panee Ha 28 r (moap) 15 400 xamopmii. Tak uro Bcero momyanm
319 400 wan. Iro ua 124 r. Ha 1 r mpoxpyrros mosxyqum 2576 xal. IT0 HeMHOTO
60JbIIe, YeM OT MeTaHA. JTHIEH JETKO OJRMIKAETCH, TAK KaK KPUTHIECKAA TeM-
neparypa ero 10° remaa, a Kpur[mdeckoe] gaBnenme 52 aTmocdepsl. ITHIEH
JerKo MOJYTheTcd M3 STHIOBOTO CHHPTa MM 3(Hpa NpPH NPONYCKAHWHE
[mocmemmunx] wepes ramEanse mapuru, Harpersie Ha 300—400° I1. Buixogur,
4TO 3THJEH BHTOJHEEe GOJOTHOro rasza (MeraHa).

Hcnnraem tenmeps Gemszon (CgHg). Hak mupxkocTs mOBOTBHO MIOTHAA, OH
Hauboiee mpurojien aug ssesjgoiaera. Ho on comep:xur Torsko 8% Bopgopona.
KaxroBa e ero sHeprud Ha eIHHHNY MAacCH IPOAYKTOB IPH €ro XHMHYECKOM
coeuueHnH ¢ KuciaopogoM? Berson—sksorennoe coemunenne. Ho mpu oGpa-
B0BaHMH OH BBIIEIAET HA MOJb (T, aMM-MOJEKRYJTy, HJIu 78T) BCero TONBKO
10 200 kamopmii. Ho Bce xe cnemaem pacuer. Gy Tpedyer O,, u Hy mymnaerca
B Oy. 3maunur, ma 318 r nponykros seimenaerca 738 000 rkaxopuii. Buunraa or-
cioja nordomenue Ha pasiomenne CgHg, moayaum 727 800 ranopuii. dto Ha
318 r. Ha opum rpamMm npopaykTos maiinem 2289 kamopuii. IT0 HEMHOTO MeHee
9THJIeHA, HO 3aTO HMEEM JKHIKOCTb OOBIKHOBEHHOH TeMIEpPaTypH H OYeHb He-
BHAYMTENBLHOE [aBIEHHE €€ HapoR.

Anernaen (C,H,) Takoro sxe mpoueHTHOro cocrasa HEYZ0OeH, Kak ras.
{IpuToM 5TO 3K30TEHHOE COETMHEHHE BHINEIAET ropasgo GONbIe Temaa Mpu
cBoem oOpasoBanun, dem Gemson, npuMepro B 18 pas. 3mavdr, m moriomaer
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Gonnmie mpu ropexuu. Hpome roro, wem Goxbime B yIriIeBofopoje yrieposa,
TEeM BBHIIIE TeMIepaTypa AUCCOLUAIHH, a CIeI0BaTeIbHO, H TeMIepaTypa B3phI-
Ba. Jlyume Bcero OKIKEHHEIH BOMOPOMN; HO MOJNyYeHHE ero M XpaHeHHe 3a-
TPYAHUTEIBHO, HMOMHMO OTDOMHOTO 3aHHMAaeMOIro HM oOBbeMma.

IIpuBenem TyT pesyapTaThl HAIIHX PACYETOB O TEIJIOTe FOPEHHS CIHPTOB,
spHpa M CRHOHAApa.

Cnupr merunmomsit (CH4O) . . . . . .2123 [ran.]
Cnupr stuaosmit (CoHgO) . . . . . . 2327
9pup (C4HwWO) . . . . . . .. .. .2512
Crunnpap (CpoHg) . . . . o o 0 o 0 02527,

CrmpaBa MOKA3aHO THCIO BHIJEIAEMHIX KAJOpHil HA eJUHHLIY NPOTYKTOB
roperns. Bugno, 9T0 W 9THMH ropHYUMH IpeHeGPEraTs Hedb3dA.

ITpu Hamux pacyerax MBI IPEIIOJaraeM OKIKEHHEIH KHCIOPO. 9TO mpe-
crasiaseT Gonpmue Heynoocra. O30H jke XHMHYECKH HEYCTOHYHB U IPaKTHYe-
cku HepocTymeHn. IloaTomy oGpaTHMCs K KHCIOPOAHBIM COEHHEHHAM.

MNntepecHsr rucaopomusie coenmuenus asora. Ilepesucamm manGomnee mua
HaC¢ moaxofAmue. JHIOreHHOE ra3o00pasHoe coequHeHHe 3aKHCh azora N,O
HENPHTOHO, MOTOMY 4TO COJEP/KHT GOJNBIION NpOLEHT azoTa. To ke MOkeM
CKasaTh M TPO 3HAOreHHOe coeguuenne — okuch asora NO. Tperve coenu-
HeHne — asorHoBaThil anruapupg (NO,) npexcrasiser Gypyio JOBOJBHO yCTOM-
9uByl0 KHAKOCTh. OGpasoBaHme ee (CHHTE3) CONPOBOKIAETCS HHYTOMKHBIM
BeijiesTeHneM Terna. OHa XUMHIECKH [OBOJBHO ycroiausa (fo0 500° IT) u ouens
mirorHa (1,49), 4T0 menaer ee Bechbma mpurogroi. OHA CHIBHEN OKHCIHTENS,
HO TOKPHTHE Pe3epByapoB, TPy0, KIAMAHOB U MPOY. 30J0TOM, IIATHHOM, HPH-
mneM H APYTHMH HEOKHCIAKNIMUMICH BemecTBaMH IpefoXpaHiAeT MallHHBI
0T pas3bedaHHsd.

Ilaroe coepunenne — aszorubiii amrmapuy N,O,— comep:uT HEMHOrO Me-
Hee a30Ta, HO OHO HEYJIOOHO IO CBOEIl XUMWYECKO HeyCTOMYHBOCTH.

Ocranosumca Ha NO,. IT0 coefuHeHHe BIOJHE 3aMEHAET KHUCIOPOJ, HO
OHO 00peMeHEHO a30TOM. JTO YMEHBIIAET CKOPOCTH BHLIETA Ta300Gpa3HEIX IPO-
OYKTOB TOpEHHA, IIOTOMY 4YTO yBeJIHYHBaeT HX Maccy. MBI OCTAHOBHMJIHCHE Ha
Gemsoae. Ero wactuumsblii Bec (MoNb, HIH rpaMm-Moieryiaa) 78. Msr Bumenn,
qT0 370 BemecTBO ymomiaersopserca O, mau 240 r. Bec mpoxayxTor npu rope-
uuu B gucrom kuciaopone pased 318 r. Ho y mac O,. Tyr na O,; npuGasasgerca
azora (N) 105 r. Ilponykros 6ymer 423 [r]. Ita macca Goapme B 423 : 318 =
=1,331. OT yBenmueHWA MacCH HOPOAYKTOB [OPEHUA CKOPOCTH HX BHLIETA
ymensmaerces B 1,15 pasa, . e. cocrasur 87%. Hanp [umep], Bmecro 6000 m
B cekyHay Oymer 5220. Dueprius B3phiBa Ha TPaMM HPOAYKTOB cocrtaBur 1721
k[anopuio].

Mosxer GBITH, HaM CRayT: a HUTPOLIHOEPHH, NHPOKCHJIMH H IPOY.—
pPasBe OHH He [JalOT 0OJbINe SHEPTHH? ¥ BH, rOpasfo MeHhIDe, KaK 3TO BHIHO
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g3 chepylomeil Ta6aunsl. B Heit moKazaHa TemyIoTa 06pa30OBaHMA IPHBOJHMEIX
TeJ W3 dNeMeHToB Ha 1 rpaMM mpoAyKTOB B MaldHX Kaldopuax. DBuoupaem
Hambojee BSHEPTMIHEIE B3PHIBYATHIE BEIECTBA.

AmoMuHui ¢ aMmmavyHoll cemuTpoi. . . . . . . . . . 1480
Ilopox pauiMEEd ¥ GespeiMHENT . . . . . . . .or 720 go 960
HurpornmnmepHERBIH MOPOX . . .« . . . . . . . . . Jo 1195
HUTPOPMAOEPHE . . . « « « & v v v v v v o o v . . . 1475
HuuurpobeH30i ¢ agotHoll Kmeaforoit] . . . . . . . . .1480
ITUKPAHOBAA KHCIAOTA . « + v « « + o v o« o o o « + o« 2 120
TpeMydad PTIYTB . « « « o « « o s+ o o o o o o o« + o . 380
AsoTHOKMCIEIH mHasofeHsom . . . . . . . . . . . . .1330

O9TH rOTOBBIE B3PHIBUATHE BEM[ECTBA YIOTPEOIATH HEBO3MOMKHO BCIE/CTBHE
OMaCcHOCTH HEOKHJAHHOTO B3PHBA BCEH MAacchl, MOMHMO WX MAJOH SHEPTHH.

Pesromupyem ckasamnoe:

1. Bopopon Heromen mo Maloifl IJIOTHOCTH H TPYAHOCTH XPAaHEHHS B JKHI-
KOM BHJE.

2. Osmmxennsrii metan CH, ¢ munkum xucimoponom paer 2394 x[amopum].
Heyno6HEI BeileficTBHE HH3KOI TeMImepaTypsl KUIEHHA.

3. Macaoponnuii ras, uau srmaen (CoH,), ¢ O, maer 2576 x[amopumiil.
dra cmech Goiee moxxomamad, Tak kKak atmien (C,H,) mmeer kpuTHueCKyw
remneparypy B -+10°.

4. Bensox (CgHg) ¢ rucmopomom maer 2289 k[amopmii]. dHeprus Menbme,
HO JKHJKOEe COCTOAHHMEe BHKymaerT. [IpMrogHsr ¥ cMecH MKUTKUX yTrIEeBOJODOIOB
C BBICOKOH TemIepaTypoil RHmeHus (KepOCHH M mpod.), TeM Gojlee 4TO OHH
nemeBsl (HedTh).

5. Yoorpebienue JKMIKOT0 KHCIOPOAAa NPEACTaBIAeT HEKOTOPHIH MHHYC
BCIEICTBHE €ro X0J0fla M 3aTPyAHEHHA B XpaHEHUH.

6. HauGomee mopxoguT BaMeHa KHCJIOPOJA Aa30THOBATHM AHTHIDHIOM
(NO,). 910 Gypasa, XUMHYECKH YCTONYMBAA JKHUAKOCTH IIOTHEE BOJbL.

7. Ilpu cmemenun ee ¢ 0eH30JIOM Ha eJUHHIY NPOAYKTOB BHIEIAETCSH
1721 x[amopusal. Itm mBe mugKocTH HaMGOJEe MOAXOMANM JJIA 3BEBIOINIETA.
HO JacTH ero MamiH JO0JHAIHEL 6BITB II]JBI[OXpaHBH])I OT ORHCJHANINEro BIHAHIA
NO,. 9ra sueprua (1721 xl[amopual) Hesemuka, HO 10JbINe, 9eM HHEPTUA Ca-
MOTO JIyUmIero mopoxa M CaMblX CTPAIIHBIX B3PHIBYATBIX BEN[ECTB (HUTPOIIIH-
nepus). IlpuroM moclnemmue mOpPOrMm M MX HEBO3MO KHO Jep:KaTh B OOJNbITHX
KOJHIECTBAX.

8. Ilpuroguel Takke COHPTHL B «CEPHBIIY 3QHD.

ITpusomum TyT eme TaGIuNy 3aBUCHMOCTH M€Kk y TEIIOTOH rOpeHHA H CO-
OTBETCTBYMOINEell CKOPOCTBI0 TPOAYKTOB ropemus (OpH [THHHHX Tpy0ax H
B IYCTOTE).
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Temmora TOpeHHA HKHJIOTpaMMa B Gonemax RaJlopEAX:

700 | 1000 | 1200 | 1500 | 1700 | 2000
HpeanpHaa MexaH[ndeckas] paGora B THICAYAX KHIOTPAMMOMETPOB:
300 | 428 | 513 | 642 | 727 | 856
CooTBeTCTBYOUIAA HIealbHAA CKOPOCTE B M B CERYHLY:
2450 | 2920 | 3200 | 3580 [ 3810 | 4130
Tenmora ropenns:
2200 | 2500 [ 2700 | 3000 | 3200 | 3500
HpeansEan pabora B THCAYaX KIM:
941 [ 1070 | 1155 | 1284 | 1369 | 1498
CHOpOCTE B M B CeKYHAY:
4340 | 4630 | 4800 | 75060 | 5230 | 5470

Tax npu ynorpeGiaernn apupa moxyunm 4630 M ckopocT: B cerymuy.

IIpn ropH3OHTAIBLHOM JBUKEHHH IO PEeJbCAM WM IPH OTCYTCTBHH TAMKe-
CTH U CONPOTHBJIEHHA CPEIE MOJIYYAM TaKHe OKOHYATEIbHEE CKODOCTH CHa-
pAfa, IPU PasHBIX MaccaX B3PHIBHOIO MaTepHala, O OTHOIIEHUIO K BeCY CHa-
PANA CO BCEM COJEP/KMMBIM, KPOME FODIOYero W KHCIOpPOJa:

CpaBuuTensHEIE 3anac B3PHBHOTO MaTepHaJa:
1 ] 2| 3 4| 5 6 | 7 ] 8 | 9 | 10

[Ipunumag cropocth otGpoca npu adupe B 4630 M [B cex.], nomyuuM Takylo HauGoIL-
LIyI0 CeKYHOHYIO CKOPOCTh CHApAA B M:

3200 | 5094 | 6400 | 7465 | 8314 | 9026 | 9646 | 10194 | 10685 | 11126

3HayuT, NPH NATHKPATHOM (D) Bamace MOKHO C/IIATHCA CIHYTHHKOM 3eMIIH,
a npu gecaruxparoM (10) — cunyrauxom CodHma, Tak KaKk IpOH30HmeT OT-
JelleHHEe CHapA#a OT 3eMIH H IepeMemeHWe ero Ha OpOHTY HAmmed IJIAHETH.




3BE3JIOJIET

3Besgoner — TOT ke adPOIJIaH, TOALKO Gea Bosmymuoro [puaTal. BBHIY
4pesBLYAiiHOd OBICTPOTH JBMMKEHUS KDHUIBA HMEIT e/Ba 3aMETHYK BOTHY-
TOCTh. JJIEMEHTH B3PBIBa, T. €. TOpPIYee H KHCIOPOJ, Pa3beINHEHE (cm.
¢ur. 1). Onn makayuBawTCA B Kap6lopaTop AByMA NMOPITHEBEIMH HACOCAMH.
371eCh OHM BCTPEYAIOT 0COOYI0 (PEIIeTKY CMELIeHHA» H B3PHIBAIOTCA DPAa3HBIMA
3BeCTHRIME crocoGamu. V3 orHeHHOI KaMepsl OHM yCTPeMIAIOTCS B KOHUUE-

Pynv

[® ur. 1]. Pakeronnam K. 3. l{HONKOBCKOTO.
Yeprem aBrOpa

CRyI TpyOy, H3 KOTOpOH 6BICT-
PEIM, OXJTaWIeHHBIM OT pacmupe-
HHS W pa3spe/keHHBIM IIOTOKOM
BHIPHIBAIOTCA HAPY#KY B KOPMOBOIi
gactH cHapaga. Orgaga stnx
TasoB U NPOH3BOAUT HeNPEPHIBHO
yCKOpAIOIee NBHKEHHE pAaKeTH.
VY pacmMpeHHOI HapYKHOI TacTH
TPpyOHl (JI03E) HAXOMATCSA pPYJIH:
HanpaBleHHA, BEICOTEI K OOKOBOII
yeroitausoctu. Bmaropmapa crpe-
MHTEJIBbHOMY IMOTOKY BBIXJONHBIX
rasoB OHH pa0oTalOT H B MyCTOTE
HE3aBUCHMO OT ORpY:Kaomei
Cpefsl.

B ormemmoit kamepe mpouc-
XOOHT PAQN B3PHEBOB, Kak B Gpay-
HHHTe UJau mynemere. Pasuuna
TOJIBKO Ta,9TO B PEAKTHBHOM 3Be3-
HoJieTe CTBOJI KOHHYeCKHil, B3DHIB

xoJocroit (6e3 myJam) ja COCTABHBIE UacCTH B3PEIBHOTO BEMECTB pasfeleHsl U
CMEMHBAITCA TOJIBKO B OTHEHHOM KOpoOKe. Eme pasHuma: onl HaKaIHBAKTCA
upu mocpencTse ocoboro gpurarens. Ilocaenmee ycmoBue MOKHO yCTPaHUTH,
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NCHONE3YA 0TAATy (peakuuio), Kak ee HCHOONb3yeT myJeMeT. JTO €Ie YIpo-
maeT Hall CHApPs[, KOTOPHIH yiKe HEMHOTO Torna 6yaeT OTIHYATHECA OT Iy JIeMera.

IMocnemuuit menaer mo mecATH H Gojee B3PHIBOB B COKYHAY. UHCIO B3pPH-
BOB B 3BE3[0JIeTe MOKET OHITH eme GOJbIme, TaK KaK XO0JOCTHIe B3PHIBE CKOpee
0cBOGOKIAIT TPYOY (ni08y) OT rasop. ABHANMOHHEIE MOTOPH MOTYT HABaTh
B paboumx muauuaapax po 20 m Gomee B3pHEBOB B ceRyHAY. MapecteH mame
ABHUraTels ¢ COTHeW 00oporoB, uiam 50 B3pPEHIBAMH B CEKYHOY.

Ecnun kampgoe Haxkauupaunume Oymer masats 100 r B3pHIBIATOrO BemecTsa,
To mpu 40 3aidmax B CeKYHIY OyJeT COMKEHO 4 KI B3DPHBIATEIX MATEPHATOB.
JToro Gymer BHOMHE JOBONLHO JIJIA IOJETAa 3BE3[0JIeTa BECOM B TOHHY W [Js
€r0 HENPEPHIBHO YCKOPAIINETOCH ABMKEHHUA.

Ho BaprBHasg Kamepa m KOHHUECKas TpyDa (gio3a) MOTYT CHIBHO HAKa-
JUTBCA, €CNH He NPHHATH OPEJOXPAHUTENBHHX Mep K HX oxaamjenmio. [lo-
BTOMY OHH OKDYKEHBI KUJKHM TOPIOUAM, a JKHAKOE Topoiee — HHIKIM,
cBOOOJHO HCHIapPAIOIMUMCA KHCIOPOMOM. JTH JRUIKOCTH NO0JIE3HO HEmpepHBHO
nepeMemuBaTh.

Hapo eme mommHTH, 9To MeTaXlmieckas Tpy6a — XOpPOIOHil IPOBOJHIK
Temsa. A mMOTOMY pacHmHpeHHas €e 4acTh, CHIBHO OXIaKleHHas pacIupsaio-
MUMHCA Ta3aMH, OyJeT myTeM TeNJIOmpPOBOJHOCTH IEPEHOCHTH CBOM XOJOH y3-
KOH HaKaJeHmHOH dacTH TPyGH H TeM yMepATh ee :kap. llpaBHibHee cKa3aTh’
AP YBKOIl 9aCTH MEPEHOCHTCH B XOJOJHBIN KOHEN TPYOHIL.

B mynemerax M ApYTHX OTHECTPENBHHX OPYAHAX TPYAHO XOPOIIO HCIOIb-
30BaTh TEIIO TOPEHHs, MOTOMY 4TO TPyOa (CTBOJI) 06A3aTeNbHO JOMKHA OBITH
IIUTHHAPHIECKOl W M03TOMY OYeHb MIUHHOUE. B 3Be3monere e TpyOa KOHHYE-
cKad, CHIBHO DACIIHDEHHAS, M IMOTOMY €€ MOKHO MeJaTh TeM KOpOode, 4em
yTOJI KOHyca HJIH ero pacmupenne Goasme (Ho He Goabme 30 rpamycos).

Ecau ocymecTBHM myseMer, TO ocymecTBuM i 3Beanoner. OcTaeTcs TOILKO
3aMMCTBOBATh YacTh €ro MeXaHHBMa OTHAaYH, 4TO0H HM30aBUTBCA OT 0COGOTO:
MOTOpa.

Ilpunae cexymnmueii pacxoj B3pHBYATOTO BEMECTBA B 4 KT, a MOJHEIH CHA-
PAKEHHHII Bec 3Be30JeTa — B TOHHY, HalifieM, 9TO 3amac B3PLIBYATOTO Be-
mectBa B 0,8 rommer (800 xr) mapacxoxyercs B Teuenme 200 ceryma. B srto
BpeMA B3BEBJOJET, YCTPeMIAACH mMOX yriaoM mpuMmepHo B 30 rpamycoB K ropu-
B0HTY, OHICTPO MOCTHTHET PABPEMMEHHEIX CIOEB BO3AYXa U mMPHOGPETET TaARYI:
CKOPOCTH, KOTOpDAfA BHKHHET €ro 3a NPEeJelsl aTMOCepsl.




3BE3JIOJIET C NPEJIIECTBYIOIIMMHU EMY MANIMNHAMUI

. YCcOoBepIIeHCTBOBaHHAA mapoBaA TypOmHA.
. Moryumii merkmii Morop.

. CrparomaH ¢ TAaKHUM MOTODPOM.

. 3BesjoJer.

s L0 DD

ITAPOBBIE TYPBHHBI. HEJJOCTATOK ITAPOBLIX TYPBHH

Cuauana Typ6uHa OpIIa mpoOCTa: MMEIA TOABKO MAPOBOM KOTEN, COIIO U
OfMH HHCK ¢ JomaTkaMmu. Vlcmosp3oBanne pHeprHu OBLIO OYeHB cilaboe, a CKO-
poCTh BpameHHs OrpOMHAad, HenpakTHYHada #M omacHasa. Ilotom mpubaBminm
XOIONMIBHMK, TAK 9TO ¢ OJHOH CTOPOHHL JONATOK OHIO faBleHHe mapa, a
¢ Apyroit — moaTH mycToTa (Bakyym). Mcmomp3oBanme sHepruu yBeINYNIOCH.

Haxonen, npuayManan MHOTOJHCKOBBE TYPOMHBI ¢ IPOMEKYTOIHBHIMA He-
NOOBHKHBIMHA THCHKaAMH, ¥ EOTOpHX Tak:Ke OBIIU HampasJdgmniue JOIMaTHI (I_[Ha-
¢parmer). 9To GeLTO TeHHalXbHOE mobaBienne (cm. ¢ur. 1).

Mer pazbepem 3HaU€HHE AUCKOB MOJBIJKHBIX H HENOJBHKHEIX, KOTODHIE
yerpoens mogtH opmHaxoBo. IlogpoGmoctu ymyckaem. Jluckm Kak Oul Haca-
JReHEl Ha pabo9uil Bakd, H BCE 5TO 3aKNI09eHO B ouuH oOmuii uuauagp. Hever-
Hble BpamalOTCA BMecTe C BalOM, a YeTHble He IPHKDEIUIeHH K HEMY, a K
IUIMHADPY, a moromy HemopBMKHBI. (I[JIA cCOKpameHHsa MOMycKaeM yIporie-
HIHE).

BooGpasum npogoabHb# HOPMAABHEN K JucKaM HX paspes. [lomyuum psp
BOJTHHCTBIX IJIaBHBIX KPUBBIX (cM. ¢ur. 2).

ITO HE COBCEM TOYHO, HO [JIA HOACHEHHMA TOBOJBHO, OCOGEHHO €CIU CKO-
pocth mapoB 4pe3pbigaiiHo BeduKa. Heuernsie qupsr 03magaior paspes mof-
BHKHBIX JHCHKOBBIX JIODATOK, & YEeTHHIE — TAaKHUX e HEeMOOBHH{HEIX. SRTY'I]IE‘
BAaHB NOABIUKHEIE JomaTKH. Ilap, BXOfa mO MHOMECTBY KPHBEIX KaHAJOB
MeMIy JOHaTKAMH HepBOTO IMOABMKHOI0 TUCKA, IPHBOIUT €r0 BO BDAIMATeAbHOE
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JBHMKEHHE, TepsAA 4YacTh CBOEH CKOPOCTM M HPOHM3BONA Ha CYET SHEPIHH
CBOEro NBHKEHHA paboTy. 3arTeM, BXOJd B KAHAIE MEKAY HEMOJBHIKHLIMI
JomaTKaMy mMepBOil muadparMel, BHIOPABIAETCA, NPHOOpETaA ABHMKEHHE TMOUTH
BJIOJb OCH INIABHOTO BaJa WJIH BIOJNB NUJIMHApA, BMemalmero gucku. [lamee,
map yiapsAercs, XOTA W ¢ MEHbIIeH CKOPOCTHIO, B MOJBIKHEIE JOMATKI BTO-
poro gucka, IpoH3Bojs paboTy U TepAs 4acTh cBoeil ckopoctH. Tak sero nger
H fajlee, MOKA map He IMOTepAeT GOJBIIYI0 9acTh CBOEH CKOPOCTH.

Ilpoiiga Bce mUCKH, OH CIymaeTci B XOJOAWIbHHKe, 00pasya Boay. Bce
BTO ropasfio CIOKHEe: ¥ JUCKH, H AuapparMsl He BIOJHE CXOLHBI, 4 HOCTEIEHHO
usmengiorca. Ho He OyneM BXOJUTE B M3BeCTHEIE MOAPOGHOCTH H PacCUeTH.

MHorogucKoBse TypOHHHE HalT CPEACTBO HCIOIB30BATH BCAKYIO CKOPOCTH
mapa, 9ero Helb3A CKasaTh IpO OfHOAHCKOBYW0. Ilpm ogHOAHCKOBOH TypGuHE
Goapmiag 9acTh DHEPTUU [BHKEHHA mpomapmaer Gecmiaomuo. Ileno B Tom, 41O
OKpyHHAA (HAHOOJBIIAL) CKOPOCTH JOMATOK MJIH JHCKA BIOJHE ONpeJelcHHA
H HE OPH KaKOM HX MaTepHale He MO;KeT npeBemath, npumepHo, 300 M B ce-
ryuny. Jada BameRTrojHeilnero e HCHOJL30BAHHA DHEPTHH JBH:KEHHA Tasa
HY#HO, 4TOOBH CKOPOCTH JIOMATOK Oblla paBHA HE MeHee OJHOH TpeTU CKO-
pocrn mapa. Homeuno, ecau ckopocts ero Hepeamka, Hamplumep] 600 m
[B cer.], To xopomee MCHONL30BAHNE BO3MOMKHO H IIPH OTHOTMCKOBOI TypOnHe
JlaBans. Heymo06cTBO TOILKO B ONACHOH CKOPOCTH BpAamMeHHA M HEIPaKTHI-
HOCTH ee NpUMEHEHHsd K reHepaTopaM BJIEKTPHYECTBA H APYTHM LeJIaAM, TOe
CROpOCTh Tpebyercsa, Boobme, HeGoNpman. Ecly sxe CKOPOCTL Mapa UIH raza,
manp [umep], pasHa 2—5 KM B CeKyHAY, TO MOYTH BCA KHHETHYECKas dHep-
rudg npomnanaer, TaKk KaK CKOPOCTh IO OKPYYKHOCTH JONATOK HE MOM{eT IIpPeBbI-
matk 200—300 M B cexyHuy.

Hpyroe meno mHOromuckopas TypOMHA. YceTpaumBadg JODATKH Maloil Kpu-
BH3HBI, MBI MOMEM IOJAYIHTE KaKYH-YIrOgHO MaJdyX CHOpPOCTH JOIATOK, Ka-
KoBa OEl HH OBLIa CKOPOCTH Iapa HJH rasa, H 0O9eHb 00JbIIOE HCHOJNb30BaHHE
renda. Toabko 9eM 0oJibIIe CKOPOCTH Hapa M MEHBINE KellaeMas CKOPOCTh
JONATOK, TeM WHCIO AHCKOB I guadparm [ONKHO ObITH 3HaguTeNbHee. fl
BHIKY, OJHAKO, HEKOTOPHE HEIOCTATKU H B MHOrOAMCKOBHX TypbmHax. Ile-
PEYHCTI0 UX.

1. CropocTh BEITEKAIOMMETO M3 KOTIOB CKATOIO Napa He MOKET IPeBHINATh
500—600 m B cexynny. Ilpu mmom ke ycrpoiicTBe TypOHHE OHA MOria Gl JOMTR
mo 2000 m [B cex.]. DHeprus ke sToro asmKenHus Gyaer B 16 pas Goasmre.

2. TemmepatTypa BHXOAAMMX M3 CONJ MapoB uepecuyp Bexmra (300—
400°) um melficTByeT BpPENHO Ha AMCKH M IHUJIMHID.'

3. ITap, crymasck B KOHZEHCATODAaX, BHIIENAET DECIIONHO IHEPTHIO, 3a-
TpaYeHHYy0 Ha ero oOpasoBaHHE.

4. Ucnonsayerca TONBKO HefONbImasd IIOmMAAb [OHCKOB, TaK Kak map
JCTpEeMIfeTcAa M3 HECKONBKUX Y3KHX COILI.

Yxaxem HA CPeCTBA YCTPAHHTh 3TH HEJOCTATKHU. I'TaBHHII jKe H3 HHX —
Majloe HCIOJb30BaHHEe SHEPTHH Tenja, HIH ropiodero.
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YCTPOICTBO MOEN TYPBHHBI

IlpepnaraeMas MHOIO TypOHHA HMeeT ciaejylomee ycTpoiicTBo (cM. ¢ur. 1,
Ha KOTOpOH cXemMaTHYecKH OHa U300pakeHa B IPOMOJLHOM paszpese).

ITap u2 mapoBuKa He yCTPEMIIAETCA MPAMO HA JOOATKHU AMCKA ¢ HEGONBIOH
CROPOCTHIO, HO MpEeKJe HET IO KOHIYeCKo# TpylOe. Pacmmpascey U oxiam-
Jasgch, on oT aroro npuoGperaer ckopocts o 2000 M B cekymgy. Ilourm Bech
OH IDH JTOM OKHKaeTcA M B PACIIHPEHHONH JacTH IOTydaeM y:e He IOTOK
mapa, a MOTOK Kameldh, ABIKYIMXCA BTpOe GEICTpee myus H afgep. Tawum o6-
pasoM, IMOYTH BCe TEMJI0 M CKPHITad TeNJOoTa HCIapeHHsd IpeBpamiaerca B KH-
HeTHYeCKYI0 9HEpPrHIo.

OTOT MOTOK ycTpemisdercsa Ha 2/, MIOMaAM NepBOTO JHCKa, a4 MOTOM U Ha
OCTalbpHBEIE JUCKHU, MOKA He mOTepAeT IOYTH BCIO CBOX CKOPOCTH. ¥ THIH3a-
nua ropiogero O6yzer rpomMajgHas, AeATeNBHOCTH Ke XOJMOJUIBHHUKA CBENETCH
II049TH K HYJIIO.

CoGeTeenno, HeT fgaske HANOOHOCTH H B OYeHL BBICOKOM J[ABJEHUH mapa.
ITO Ke OYeHb YMEHBINACT BEC H yBeJIHMYMBaeT 0e30IMacHOCTh MAPOBHIX KOTIOB.
Bce ke BBICOKOe JaBlieHHE IIOJE3HO, IOTOMY 4TO COKpam@aeT pasMepsl KOHH-
geckoil Tpy6el. OHO 0COGEHHO ITOJIE3HO MPH OTCYTCTBHM XOJONMIbBHAKA
(B armocdepe BEICOKOTO JaBJIeHNA).

ITAPOBAA TYPBHHA BE3 KOTJIA H XO0JIO/ITHJIBHHKA

IaBecTHas m onmmcaHHAA MHOI TYpOHHA HMeeT OOJNBINOH ymeJbHEHI Bec,
T. €. BeC, NPUXOIAIMUIICA HA ONHY ee CIUTY: YIKACHO TAKENbI KOTIB M XOJOJHIb-
ank! Ilo aT0if npuumEe Takue TYpGHHE HENPHIOTHEL AAA AWpmkabireil, aspo-
NIIaHOB, CTPATONIAHOB, aBTOMOOUIEl — BoobGme Tam, rje Tpedyerca Ooldbmasn
MOIIHOCTH OpH MaJOM Bece.

Mur Mo:keM H36GeKaTh XOJOMUJIBHHKOB HPH GOJBINOM HAYaJbHOM JaBiIe-
HBU mapa B Koraax. [lorepsaeM B HCnONb30BAHUU TOpIOYETo TeM Golee, 4eM
MedHee OyzmeT [aBleHHE mIapa IO OTHOIIEHHI0O K BHeIIHEMY aTMocdepHOMY
JaBleHy0. 3HAYMT, Ha BEICOTAX HMCIOJLBOBAHHE ropiouero Oymer TeM GoJsmie,
yeM BHINEG DOAHAMEMCS, T. €. 4eM pexxe atMmocdepa. Orcloma — BETOJHOE
npuMeHeHne mpu6opoB 6e3 XOMOAUIBHHKA K CTPATOILIaHAM.

OnHaKO KOTIBI OCTAaHYTCA W BCE Jed0 oKamerca HemomxopamuMm. Heabssa
Au u3bexars U KOT/I0B? (Bce e KOTIH MOTYT GHTH TeM Jerde, IeM BHEIIHEe
atMocepHoe naBleHme caadee.)

@ur. 3 nmOKa3HBAET YCTPOHCTBO MOIMHOIO [BHraTeNs ¢ MAJBIM yHeIbHBIM
BecoM. Ty 3amacaercs He TOABKO ropwouee (HedTh), HO M KHCIODPOT B KHKOM
BHAE HWIN €ro KHCIOPONHOE coemuHeHme. IHHMCIOpog MoeT OHITH HEIUCTHIM,
T. €. ¢ 3HAYMTENBHOH NpHMechlo asora. Ha KHAKHIE Kucaopox HeGOJBIIOH
crpoc, ¥ NOTOMY OH IIOKa HMeeT 3HAYUTENbHYI0 neHy. Ecan ke ero 0yayr npu-
MEHATH KO BCAKOTO POJia JIETKUM MOTOPaM, IIPUTOM ¢ GOJBIION IPHMECHIO a30Ta,
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TO IleHA €ro 3HAYHMTENBHO CHHBHTCA H OH He OyHeT CTOHUTH AOpOske He(TH.
Hedrs n muaxnii KuCIOpON HAKATUBAIOTCA OJHOBPEMEHHO, ITOCPEACTBOM HacO-
COB H JIBHraTeJs, B 0c0o0yI0 KaMepy (Kap6IopaTop), pacmolO}KeHHYI0 B Hadale
KOHHYECKOH TpyObl. 3[ech TH JIEMEHTH CMEIIMBAITCH IMOCPEICTBOM 0C060ii
(PEemeTKH» W Jlal0T HenmpepsisHOe ropenne u Temueparypy a0 3000 rpaglycos].
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OGpasyloTcsas yriaexHCHOHi ras M maphl BOJBI, NMEIOIWE OTPOMHOC JaBlIeHHe
B HECKOJIBKO TEIcAd atTMocep. To m apyroe, pacmmpssachk B TpyGe W OT 3TOrO
OXJlaKmaAchk, HPHOGperalT BCe GOMBMYH M OOJIBIIYI0 CKOPOCTH, KOTOpad
K koHmy Tpy6sl moxomut mo 4000 M B cexk. ITOT CTPEMHTENBHBIN W K KOHIY
XOJOAHEI Ta30BHI HOOTOK, ¢ HPHUMECHI0 MApOB BOAB M BOAAHBIX Kalelb,
yZapAeT B JIONATKH MOJABHMKHEIX U HENONBI/KHBEIX [HCKOB W NPEBpaIlaercs
B paboTy BpameHusd.

Rucnopogaoe coegunmenne oxiaaskaaeT HeTh, a He(hTh, MUPKYIUPYsa BO-
KpPYT KOHHYEeCKOH TpyGH H KapOloparopa, OXJIajKIaeT 3Ty OTHEHHYI0 KaMepy
H MemIaeT TeM ee pacIJIaBlIeHNI0, TOPEHHI0 K paspymenuio. HKpome Ttoro,
cTaJbHafg Tpyba, Hakalafch y KapOooparopa, mepegaer CBOe TeIUIO NYTeM
TeNJOIPOBOJHOCTH XOJONHEIM YacTAM TPYOHI, COCTABIIOMUM HPOAOIIHEHIe
KaMepHl CMeIIeHHA, H TeM emle 0olee OXaskaaercd.
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Yrsaenenne MOTOpa TYT TPOMCXOMUT TOMBKO OT JRUJKOrO KHCIOPOLHOTO
coequmernus. IIpu Gemsoae (CgHg) m xucaopone (O,) Macca mocienmero 6yner
nmoutn B 3 pasa Goxbme ropiouero (Cm. «Paxera», 1927 r.)l1.

Ilpm gpyrux yraesomopomax H GOJBINO IMPEMECH a30Ta 3TO OTHONIEHHE
Mmozker Bo3BeicUTECA 10 4. Ho, ¢ omHO# cTOPOHEI, TAKOe TONJIHEO, KAK YroJb,
ucnoansyerca B 3—4 pasa craGee, dgeM HedTh, Tak 4TO 3amac ero exsa JU He
NpPeBBICHT 3amac He)TH BMecTe ¢ KHCIOPOIOM; ¢ APYIOil — mpH mojere B CTpa-
Tociepe TOpPas3no IPOIME BamacaTh KHCIOPO, 9eM H3BJIEKATH €r0 H3 PeaKoi
arMocdepsl, a 3aTeM OXJaMJaTh W CI'YINAaTh ero.

Ecnn naBieHne He 09eHL BEJHKO B KapOlopaTope, TO MOMKHO ymoTpeOHTH
HelnpephHBHOE HAKaYMBaHHE TOPIOYEro WIN KHCIOPOJHOro coefuneHus. Eciau
7K€ OHO MaKCHMAJbHOE (YTO BHIOJHEE B OTHOIIEHHH YKOHOMHH Beca H MCIOJIb-
30BAHUA TOPITEro B MIOTHOH atMocdepe), To paboTa BRAuHMBAHUA OymeT He-
MOCHIBHO BeamKa. Torma yno0Hee NPIMeHUTH NPEPHBUCTOS HaKadYHBaHUE dJIe-
MEHTOB B3DPHIBA C OMOMIBIO IOPIIHEBHIX HAcOCOB. B sToM ciydae monywaum pax
XOIOCTHX 3alm0B (BEICTpeNoB). B KOPOTKHE TPOMEIKYTKU MEKAY HUMH H HPO-
H3BOOHTCA BHAYHBAHHNE C IIaMMeHBIIHM pacxonom BHEpI‘HH. JIOH&TRH JUCKOB
OyAyT mojBepraThCA M3MEHAINEMYCH NaBIeHHI0O a30BOr0 IMOTOKA, YTO 3acTa-
BUT HX JeJaTk IpOYHee.

Wz wucnopopubx coefuHeHuil HauOoJee mpHrogHa Oypas H XHUMHYECKH
ycToituMBas MUAKOCTE azorHoBatoro amruapupa (NO,).

Morop, HaraguBaoOIiil 9MeMeHTH B3PHBA B KapOHOparop, MOMeT, KOHEYU-
HO, CBOI0 paboTy 3aHMCTBOBATE 0T TyPOHHEI uepes 0coyio nepemady (TpaHCMIC-
cuo). Ho momer OHTH Hu €CaMOCTOATENBHEIM, 4TO yaobOHee. Jlyume Bcero —
B3PHIBUATHI MOTOD, BAMMCTBYIOMHIT 9HEPTHUIO OT d1eMeHTOB B3phiBaHuA. IIpo-
OVKTH BEIGpachBaloTCA B 00yl TpyOy H YCHIHBAIOT PEaKTHBHOE JlelCTBHE.

NPIMEHEHHE ONUCAHHOH TYPBUHBI K CTPATOIJIAHY

HoncTpykuusa taxoro aspomiasa BHCOT (CTPATOMIaHa) B MPOJOIBHOM pPas-
pese HarlajgHO H3o0parkeHa (cxemMaTuuecKu) Ha Qur. 4.

CpepHAA wacTh KOpmyca ¢ KPHIbAMHE 3aHATA omucaHHeiM Mmortopom. Om
OPHBOIUT B [BM:KeHHe BO3AYIIHbI BHHET (Ipoueiiep). Ilocnenuuit sacacsiBaer
BO3IYX CIIpaBa U BHIrOHsAET ero BiIeBo. OT sTOro mpubop ABMIKETCA cJleBa Ha-
mpaBO (CM. CTPeIKHM BHe KOPIyca, O3HAUAIOIHE HANPABIEHHE [BUIKEHUA KO-
pabia). ITOMY ABHKEHHIO IOMOTaeT eme I oTAada (peaknus) oTpaboTaBIIero
rasoporo moroxa. OHa TeM CHIbHEEe, YeM MEHBINE HCIIONL3YeTca TypOmHOiX
JIBHKEHNEe IMaporasoBoro moroxa. IIpu gocTHrHyTO# cTparomiaHoM GOJIBIIONR
CKOPOCTH Ha BHICOTAaX BajkHee paboTa oTmadu, 9eM paboTa BO3IYIIHOrO BHHTA.
Brusy, B naoTHEX closx arMmocepsr,— HaoGopor. [losTomy BHH3Y, mpm Ma-
Joil ckopocrH, GoJNee JomKeH paGoTaTh BHUHT, a B PA3PEKEHHLIX CIOAX,
upu GOXBIOH CKOPOCTH,— OTAAYA.
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Kpaiiaue oTBepcTHs Kopmyca AOMKHHL OBITH T€M MEHBINE, 4eM CKOPOCTD
crparonana Goapme. VHave oT meHTPOGEKHON CHIIBI Pa3OPBETCA BO3MYIIHBL
BUHT (cM. Moii «Crparommany, 1932 r.)[?). Csagm, ¢ mpaBoit cTOpOHBI MOTOpA,
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BHIUM B3aMKHyTO€ moMemeHHe (KaGUHKY) ¢ KHCIOpOmHOIT aTMocdepoil uim
¢ OGHIKHOBEHHKIM BO3JyXOM HEM3MEHHOU MWIOTHOCTH. JTO KalTa i Jiofei.
‘Ora HeoOxopuMma Ha GOJBIHIX BHICOTAX C 0YeHH PABPEKEHHBIM CI0EM BO3-
ayxa.

Ha6monenne okpy:kaiomero copepmaercd 9epe3 HECKOABKO OCOOBIX BpH-
“TeIbHEIX TPYOOK (IEePHCKOIOB).

Mpumeganue. IMocmepuuii MOABIKHEIA mUCK TypOHHEI ¢ JIomAT-
_KaM# HCKPHBJAET HOTOK. TaKiKe 3aKPyIHBAET MOTOK UM GONBIION BO3IYIIHEHA
BHHT. JTOMY MOXHO IDOTHBOJEHCTBOBATH [ABYMA PY/IAMH HANPABICHHA —
IOCPEACTBOM HEPABHOTO HX HakIoHa. Ho MO/KHO eme mOCTABHTH HPOTHE
BOBJYIIHOTO BHHTA 0CO0YH0 HENOABIKHYIO mauadparmMy, mogo0HYH BO3IyII-
HOMY BHHTY, TOJNBKO C OOpaTHHIM HCKpHBIeHHeM JomaroK. OHa BEOPAMHT

432



0TOK, N TaK OyJeT yCTpaHeHO BpPAaIeHHe CTPATOIIaHA BOKPYT IPOJOALHOM €ro
ocu. Jlmaparma sra Ha "epTerke He H3oGpakeHa.

IMpuvjeaanne] 2-e Ilo ofpasny TypOHHE yCTpauBaeTca H MOt
farapeilHHil CKHMaTelb Ia3oB.

3BE30JIET

OnucanHbI MOJNYPCAKTHBHEIN a9pPONIAH, 3HAYUTENBHON BEIHIMHEL, MOMKET
yHeCcTH Ha (yKCHpe YHCTO peaKTHBHEIE npubop (3Be370IeT) Ha BOBMOMKHO GOIb-
myo Brecory. Torma sBesmoler, mpefocTaBlIeHHHH camMomy ce0e, IpHBemeT
B [efCTBHE CBOH YHMCTO PEAKTHBHEIH MOTOD H YCTPEMHTCs y:Ke 3a aTmocdepy.
3BeazosieTr MOl IeoJHOKpaTHO OB ONMCAH B IeYaTH, H TOTOMY OTCHLIaeM
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UHTATENA K OTHM omnucammaMm (cM. «3Hamme — cmiaan, 1932, No 23—24)03],
[IpuBosy TyT Bce-Taku ympomenmsii ero puc|ymok] — [¢ur.] 5. ITo ecrs
IPOMIOTBEHOE CeucHHE HmpHOopa.
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Ecau yerpanuts ua ¢ur. 4 TypOGHHY ¢ BO3AYIIHEIM BUIITOM W BHEIIHIOK
0G0JI09Ky ¢ aTMOCQEepHHIM BO3[YXOM, TO M IOJYYAM 3Be3/(0JIeT, HAH THCTO
PeaKTHBHHIN JeTaTedbHEE ammapar. Pucymox u 6e3 omucaHHA DOHATEH.

Og_ Ll .-’V’(/L

rod

‘{_EH. 4 <f/:.’J¢(.?u!f'a’f;
MO € ?//Mrtf/(/si ’

Xahe. A€ (7377
W . Ahy donr il

®ur. 6

Kpeiba maockue. OHu mose3dsl 0 BbLIeTa H3 aTMocdepbl M 0CO0EHHO Heol-
XOIMMEL IPH CIIyCKe B BO3qyxe 0e3 B3pHBaHUA H ropiodero. Hecronsko ksap-
TIEBHIX OKOH HAXOAWTCA Buepenn. BHIMyKRIOCTH K CTEHKAM 3aIATH KHCIOPO-
mom (O,) uanu ero coemunenuem ¢ asoroMm (NO,). Hazapm 3 pyaa: wanpasie-
HHA, BEICOTH U ycroiiuuBocTH. Bee Tpu HMeloT 0co0Lie, HE3aBHCHMEIE TPHBOJIH.
@Dur. 6 nzobpakaer Ty e MalIMHY B IOOEPEIHOM paspese.




CHAPANLI, IPHOBPETAIOIUE KOCMHYECKHUE CKOPOCTH
HA CYIIE WJIN BOOE

1. Taxue cHapambl UMEOT GOJBINNE TPEHMYINECTBA MEepe]| . TeMH, KOTOPHe
HDOJKHEL IPHOGPETATh 3Ty CKOPOCTH HA BHICOTE, 0€3 CBABH ¢ 3eMHBIMH COOpY-
AleHHAMH. MMEHHO:

A. OEE MOryT mMOIBBOBATHCA IPOMAJHON JIEKTPHUECKON dHEpTHeid, Hmy-
uieit me3BHE (T. €. ¢ 3eMHLIX HEemOJBMKHBIX COODPYIKEHHIT), KaK TpaMBaH.

B. B nemxaunx mymkax MOMKHO TOJIb30BATHCA €INE W YOPYTOCTHIO IOJIO-
rpeBaeMbBlX 3JIBRT]JH‘IBCTBOM rasos.

B. 9TH coopy:KeHHA MOTYT CIY;KHTb HEIMPEPHIBHO JJIA OTHPABKH MHOMKECT-
Ba CHapsAHOB 3a aTMocdepy.

I'. s peusxeHns cHAPANA B TpyGe MOKHO YCTPOUTh B Helt mycrory. [[aum-
B IIyTh CHapAaga, KOHEYHO, I'OPH3OHT3.T[8H HJIH CcJerxa HaRJOHEH W IpHJe-
raeT K mo4yBe, a He B3JBIMaeTcd IIa BBICOTY, KaK ﬁamna.

. CrHapapsr otnpasigTca 6e3 GOJBIIOTO 3alaca 37AeMEHTOB B3pPbLIBaHHA,

E. Bo BpeMsa nyTH OHH MOI'YT cOGHpaTh HOHEMHOTY ¢ GOKOB KaKHe-HHOyIb
IMOJIeBHLIC OJdA HHX MaTCpHAaJBI.

I'mapHas BHITO/lJa — B MOJy9eHHH JI000i sreprun ¥ GOMbINOH KOCMHYECKOI
ckopoctii. Hak Hcemonp30BaTh 5Ty DHEDPIHI0 — BONPOC OYEHB CJOMKHBLIL.

2. Kpowme Toro, Taxkue npuGOpE! IMEIOT B MHOTO HEJOCTATKOB CPABHUTEIHHO
¢ peaxrusHmMu. Ilocmegmue mpepcraBIAOT TMEPBYI0 CTAmMI0, a JpPyrue —
JaIbHeHIIyIo.

Bor xaxoBsl 5TH HEZOCTATKH:

A. Ocobwiit yTs (mosroruo, Tpy6a) ao 1000 kM gaHEH W, HOHATHO, 0YEHB
OOPOTOil.

B. ITo6ounsie menomBIKHLIC WCTOYHHKH SHEPTUM, Kak, Hanp|[umep], re-
Hepa'ropm JJIeKTpU4YecKOoro ToKa, KOMIIpecCOpel M IOpyrue.

B. Inuna cuapspma ot 40 o 400 u Gomee merpos (mpu xopomeii dopme,
pasyMmeercs), Mmade HOJIyYCHHE KOCMHIECKHX CKOPOCTEH HEBO3MOMKHO.
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T". Crapsan eme B IJIOTHBIX CIOSX BOBAyXa HPHOOpPETaeT KOCMUYECKYIO
CKOPOCTHL M DOTOMY HCOEITHIBAET GOJBINOE COMPOTHBIEHUE CPEJIHL.

B o6mem, mpemATcTBHE — B CIOMKHOCTH, BEIWYHHE W JOPOrOBH3HE BTUX
coopysxenuit. OHM BO3MOMKHBI, KOTJa JIO/IH Golee yOeqaTcs B OCYMECTBUMOCTH
KOCMHYIECKHX CKOpPOCTeH W HeCpPaBHHMBIX BHITOJaX CYIMECTBOBAHUA 3a aTMOC-
depoii, Bue 3emiH.

3. BO.TIBmHe CHOpOCTH BO3MOMILI TOJABKO HPH }’C.HOBHH YOJIHHEeHHOCTH Je-
TAMEro WIH JBUTAOMErocs 10 3eMlIe cHapsAna. llombayeMcs MOHM Tpy/oM
«JlaBIeHHe Ha MWIOCKOCTHY, 30 I., ctp. 27 (1], TIpuBoauM wacTs TaGIHObL:

CeIin,[[HLIB CKOPOCTH B KM:

1,2 | 1,5 | 1,8 | 2,4 | 3 | 4,5 | 6
MHHHM&I[BHL]B IIPOJOJATOBATOCTH cnapﬂnonz
4 1 5 | 6 | 8 | 10 | 15 [ 20

Mosxem DpHHATE 14 YETHPEXKPATHOH NOPOJOJrOBATOCTH CKOPOCTH TOJBKO
1 kM [B cek.]. Torma moaygmm rTabaumy:

Cr[opocte] . . . . . . 1 2 3 4 5 6 7 8 9 10 11 12
IIpog[omroBarocts] . . . 4 8 12 16 20 24 28 32 36 40 44 48

Eciu MEL IPOIOAT0BATOCTE €Ie YBEJIHYHM, IPUMEPHO BABOC, TO OyIACM HMCTD
NOo4YTH OJHO TpeHHE, H CONPOTHBIEHHE OT HHCPOUH TOTJa MOMHO OTKHHYTB,
KaKk CPaBHHTEIBHO Majoe.

4. B Takom ciywae compormBiaeHme OT Tpenmsa ((,) Ha eamHImy obBeMa
CHApANA BHIPABHTCA:

Q, _ 1KNF
—_— = = - D=,
V 4K gxD?
{Cm. moe [counmennme] «ComporuBienme Bosmyxa», 27 r., gopm[yma] 56)21.
He Gymem mnoBTOpATE pasbicCHeHHe BXONSAIIMX CIOa BeJIAYHH, B3aMeTHM
TombKO, uro: K, =0,7; 8; =0,0084; Ky =1, g=9,8;, z ecr» mpomoarosa-
TOCTh CHapajga, D — gmamerp HambOJBImIEro IIONEPeYHOr0 Ce4yeHHs, Hajec
BHJIIM — IJIOTHOCTh BO3lyXa d H CKODPOCTH CHApAfa v.

5. F ectp mepeMeHHOE M BHIParKaeTCs

Fotsfiam().

Tae [ cers momma cmapaga, mau D.z (em. gopm[yay] 19 «Comporupienusy).
6. Temeps Qopm[yny] (4) Kopode mammmem Tax:

QQ‘

v

d-v?

zD? °

— A.F
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7. Tyr
15K , -8
="K,
ITo ycaosuio (4) 4 = 0,00225.

8. 61’[0.110;1{111»1 eme: v = 1000, D = 4, d = 0,0013, z = 10, ! = z.D=400,

F = o 0,5211 (cm. «Comporusmenme», ctp. 12). Temepb BEUHmCANM:
i 0,000001521.-2; = 0,000095 Tomss.
xD

Cnenosar [epro], mpu ckopoctu B 1 Kmio[merp B cex.] B caMbiX MIOTHBIX
cJroax aTMocdepst compotusaeHne Ha 1 k6. MeTp chapana Gyxer menee 0,1 wr.
9. Ha ocmoBanumm npegsiaymux (OPMYI cecTaBuM TablAUIY YAeTbHBIX

compoTneieHHi (T. e. Ha 1 K6. M) B KHJIOrpaMMax TpH Pas3HbIX CKOPOCTAX
B Kuiomerpax [B cexymuyl.

1 2 3 4 O 6 7 8 9 10 11
0,521]0,3830,331|0,303|0,28510,270 | 0,254 | 0,250 0,243 | 0,237 | 0,231
0

12
0,227
_Vq ,1 10,296)0,576|0,928 1,35 | 1,87 |2,45 [3,07 |[3,77 |4,36 |5,37 Iﬁ,flz

U
F
Q

10. YroOu modyunTsh cexyujmyio paboTy, Haao 3TO HeGOMBIIOE YedbHOE
CONIPOTHBJACHHE IMOMHOMHTE Ha CHOPOCTB:

Ilonmywun ymenpHyio paGory B Mmerpmd. Jomap[mmbix] cumax [31:
Lg, | 1,0 | 5,05 |17,28|37,12| 67,5 [112,2[171,5] 245,6| 339,3 | 456,0 | 590,7 | 770,4
Ecin maske BMeCTHTH HCTOYHHK BHGPI‘I'IH I MOTOpD B CaMOM CHapAjge, TO B

1 k6. M oua maiiger mecTo 0 ckopocti B 8 Ky [B cex.] (245,6).

11. Ho monmHas MOIQHOCTHL CHapafa IpoMajHa, HOTOMY 4TO IPONOPIHO-
najlbHa 0O0BeMYy:

N = (?Vl) -V =0, v
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12. TIo ¢opm(yme] (33) «ComporuBIeHHA» HOMYIHM:
2K,

N== .8,dF Dv® = A,FDv®.
13. Tyt
2K
A, = g" 8,d.

14. llpu ycaoBuax (4) maiimem A,= 0,00000156.

15. Taxum obpasom, mo gopmyre (12) n rabaune (10) ompenennm nommyio
CeKYH[HYI0 MOIHOCTH CHapsAja (IPH ycIoBHAX 8).

16. CoegunHM Bce B OfHY TaOIuIy, T. €. CEKYHIHYI0 CKODOCTh B KHJIOMET-
pax; compoTHBJeHHe cpefsl, npuxoxamee Ha 1 k6. M o6bema cHapana (Qq: V),
B KHJOTpaMMaXx; CeKyH/HYI0 pafoTy B MeTpHYECKHX CHMJIAX, HPHXOJANIYIOCS

Ha 1 6. meTp (T"- v). Conporusienie Bcero cHapsaja ((Q,) B TOHHAX H IOJIHYIO

CeKYHIHYI0 MOIIHOCTH Beero cuapsga ( Q- v) B merp [mueckux] cunax. D = 4,
r =100, I =400, V = D?. 1.0,5 = 3200.

Ceri. CKOpOCTH B KM 1 2 3 4 5 G
QpV v . . .. 0,1 0,296 0,576 0,928 1,35 1,87
[L{] = (QQ:V) ‘v 1 5,95 17.28 37,12 67,5 112,2
QUL 0,250 | 0,753 1,422 2,322 3,414 4,685
[N]= Qg7 . 2512 15 060 42 670 92 870 170 680 281 100
CeK. CKOPOCTE B KM 7 8 9 10 1 12

Q V. . .. ... 2,45 3,07 3,77 4,06 5,37 6,42
[L]=(Qgu1) v 171,5 245,6 339,3 456,0 590,7 770,4
Q, s e e e e 6,14 7,69 9,42 11,40 13,44 16,04
[N]=Q v . |430-[10%] [615-[10°] |848.[10%] | 1140. [10°] | 1478.[10°] | 1925.[10%]

Mommocts BEpaseHna B MeTpud [eckux | cuizax, mo mpm cropocTH, GoJbIIeit
6 xm [B cer.],— B ThicAuax MerTpHueckux cwi. Tax, mpu ckopoctn B 12 KM
[B cex.] MommBoOCTh JOXONUT MOYTH A0 ABYX MHIJIMOHOB METPHYECKHX CHII, a
compotusieane — mo 16 TomH.

17. 9Ty MONDIHOCTE MOMKHO COKpPATHTH, €CIH yMeHLIATH pasmeps (D)
cuapsaga no ¢opmyae 12-ii. CompoTupleHHe cpejsl BecbMa HE3HAYHTENHHO
B CpaBHEHUH C CHJIOH, HEOOXOmMMOIl A ycKopeuns cHapsapaa. Ilomoxmm, 910
cpenuaa miIoTHOCTH cHapaga = 0,2. OGveM Buaucaum mo dopm[yrae] (55)
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«Conporusnenns» B 2680 k6. M. 3uauur, macca cuapapga 6yger 521,6 ToHHEL.
Ilpu yexopenuu 8 100 m [B cex.?] manmenue 6yner 52 167. 3mauur, masxe npu
crkopocta B 12 km [B cek.] comporusmenue cpenul 8 326 pas mempme.

18. WurepecHo BEYHCINTE, CKONBKO XK€ MEl 3aTpauHBaeM BCEI0 TOHHOMET-
POB paboTH Ha CONpOTHBIEHNUE BO3AyXxa. PafoTy Ha offofieHNe HHEPUUHE H TMPH-
ofpereHne CKOPOCTH, KOHEYHO, CIUTATH He OY/IeM.

19. ITo dopmlyme] (33) «ComporuBieHms» mMeeM (CYHTAafg OANO TPEHIie):
Qu= A, FD»? (em. 11 u 12).

20, Nmn Q = Ayv*, tme Ay, = AFD.

21. Ouddepennual sarpagennoil Ha Tperne paGots (L) 6ymer: dL =A,v*dS,
rae S QJIHHA TYTH.

22. Ho dS = wvdt, re t ecTh BpeMs OT Hauaja ABIKeHHA, a v = JL.

TTomaraem yckoperue () mBUKeHHA CHAPsALa HOCTOAHHBIM.

23. Torpa dL = A,v%dt = A,j*t%dt.

24. Wmrerpupys, monydmM:

Az gy
L — T'f t -
Wnn, va ocuoBaunu 22,

L= i

25. Orcrooma BUARO, 9TO IPH HOCTUHEHHH OTHOH M TOM Ke CKOPOCTH BBITOJI-
HO OOJBIIOE YCKOPeHHEe J.

Ho ycropenne umeer npegessl, Tak Kak IpH GOJBIIOM YCKODPEHUH He TOJb-
KO JIeTYMKH, HO M MPeJMEeTH MOTYT mocTpanats. M mamoe yckopenue He romuT-
¢f1, TaK Kak 0yTh Oyjer depecayp mIHHeH U gopor. Ilpu nemavem monosxenun
YeJIOBEKA B BOfle MOKHO mpHHATH ycKoperue Bo 100 m [B cex.2].Omno macr yue-
CATEPEHHYI CHJY THIKECTH.

26. ITpumem crapnie ycmoBua (cM. 4 u 8) u cropocts B 12 KM [B cex].

Insa o6nersenns pacuera opm[yry] 24 npencrasum B BHgE:

= 8, 7
L= Ay T
WNau, ma ocumoBanun dopmyn] 12 u 20, maiigem:
—N.Z
L=N TR

27. Ho N wuasectno us rabm[umm] 16.
Baas ee giia 12 kM cxopoctu [B cer.] m yckopenns (j) 8 100 m [B cer.?],
BHITUCITHM:
12000
400

L =192500 TonHOMETpOB. = 5775000 ToHHOMETpOR.
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28. Opma merpmu[eckan] cmra B cytku Brpenser 86 400 serpud. cui, win
8640 Tu.

3HaunuT, Hama pa0oTa BHAENAETCA ONHOI Me'rplm[ecnoi»i] CHJIOII B Tede-
nue 670 cyrok, mau Mammaol B 670 cuyr B TedeHHe OMIIMX CYTOK, HJIH MAMIH-
ot B8 1000 cuxm B tewenme 16 wacos.

29. Jlyyme Bcero cpaBuHTb »Ty paboTy ¢ paGoTOX HHEpHHH CHApsAnA.
Omna pasHa

»2
Li = E'.M.

30. Macca 5! ke szaBucHT oT 0o0BeMa CHapAma M CpejHeil ero IJIOTHOCTH
(d.). o dopm[yme] (55) «Comporusienusy nmeem:

V=" KyD's.
31. Uz ororo u (29) maitgem:

K
=+ Dad:v®,
2f

L —

32. CpaBHuM a1y pabory mEepmum ¢ paboTOH CONPOTHBIEHI CPEAbl (CM
12). Honyamm:

L. nky D2 x d

T —

7\?=3.0Kﬂ & d T TTFe

33. Haem rabauuy paa F npm pasHuiX CKOPOCTAX M 1IpI JJHHE CHAPALA B
400 M (cMm. ):

7 1 2 3 4 5 G
Fooo oL 0,521 0,383 0,331 0,303 0,283 0,270
U v v v e 7 8 9 10 | 11 ‘ 12
FooL ... 0,259 0,250 0,243 0,237 0,231 0,227

34. Buramenns, npu ycaosusax (4) m (8), mpu cxopoctu B 1 kKm [B cex.]

u npu d, = 0,2, T‘: 8440, 1. e. paGoTa CONMPOTUBICHUA COBEPUIEHIIO HHU-

groxHa. Jlame npu ckopoctn B 12 kM [B cex.] oma Gymer 8 703 pasa MernIIe
uuepmun. IIpu Gonsmux D, z u d, oHa OyAeT eme MelbIme.

3aueM e MBI GOHMCA CONMPOTHBIeHHA aTMocdeps!! OHO onacio u 1eBO3MOIK-
HO TOABKO JAJNA MaJOUpPOOJTOBATHIX TeJ, KaKOBbI aspOIUIalil M JHpHKalIu
H, KOHEYHO, eme (ojiee aBTOMOGHIU U OGHLIIHEIE IOe3a...
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3418, Ho aro eme se Bce. Mbt BolmycKaeM NJINHHOE TEJNO MIABHOH (OPAMB ¢
¢ CeRyHHOoil ckopocTsio B 8—12 kM. He mormoTuT 1u 3Ty CKOPOCTH JalbHeIee
COTNPOTUBJIEHNE BO3JyXa TpHM TONeTe cHapsAfa depes atMocdepy?. DTUM Mbl
ceiizac saiimemca. Jloxkarkem ucTHHY (TeopeMy): paboma npopesvieanus 6ceil
ammocgiepsl, npu omeeciiom Gsunrcerul cHApAda, ¢ NOCMOAHIOL CKOPOCMBIO ma-
kosa, kak 6ydmo eca ammocgepa, npu moil e ee macce, uMeem nNOCMOLNHYIO
NAOMILOCMb, KAKAA UMeeMcs, HAnpuMep, npu YpPOGHe OKeand.

dra naornoets pasma 0,00129. Ipm Taxoii mOCTOAHHON MAOTHOCTH M H3-
BECTHOI Macce aTMocdeps BeicoTa ee Oymer oxono 7800 m (P, : d, = 7800).

HeitcTBUTENBHO, OyeT IH KaKag-HUOYAb 9acTh aTMOc(epsl paspemxena HIu
crymena — pa0oTa NpPOXO0:/eHHd ee CHapAAOM ocTaHeTcsa Ta ke. Ilycrn, ma-
npumep, rue-uubyns armocdepa cramer B 100 pas peme. Comporusienue Gy-
ner 8 100 pas craGee u paGora ot atoro ymenpinutca B 100 pas, Ho oHa B TO xE
ppema yseamyurcsa Bo 100 pas, moromy uro paspemennnii nyth 6yjer B 100 pas
panpHee. Taxmm oGpasoM, OHa oCTaHeTCA HEH3MEHHOM.

35. Moxno monycTuTh Ha IPAKTHKE HOCTOAHHYI CKOPOCTH IOJeTa B ar-
mocdepe, MOTOMY 9TO COMPOTHBIEHHE CPEIBI, KAaK YBHAHM, COBEPIIEHHO HH-
YTOKHO B CPABHEIMH C 3a1aCOM }KUBOI CHJIB PAKETH (HIH KHHETAYECKOIl ee
DHepTHeit).

I'opaspo Gonee ocmabaAeT cKOpOCTs cuiIa semHoir TaxectTH. Ho o ara Ha
HE3HAYUTEIHHOM IMPOTAKEHIH mIoTHOH armocdeps (20—40 kM) HezameTHA.
BBHAY HAYaJbHOH KOCMHIECKON CROPOCTH CHapsAfa.

36. B cmry Mamoro HakIOHA ABI/KEHHS PaKeTHl K TOPHBOHTY IO TBepPJOi
jlopore NOYyTh ee He MOKeT OBITH OTBECHHIM: BeIb OH JEKHT Ha ropax, oGmmmii
IAKJIOH KOTOPHX HEBEIMK. 3HAYUT, paKeTa HMeeT U Jlajlee HAKJIOHHOE J[BHIKe-
Hue. Ilpu sToM, camras Ha HEGONBIIOM NPOTAKEHHH PAKETHOTO MYTH 3eMIio
rOPH30HTAJNLHOI, AN BTOPYIO HCTHITY (TeopeMy): paboma pacceuerus ammoc-
depul npu nakaoniom Oguncenuu crapada obpamua cuMycy NAKAOHG RYMU
K e2opusonmy.

Tak, nupu OTBECHOM [JBUMKEHHH YroJ ¢ TOPU3OHTOM MPAMOH H CHHYC PaBeH
equnnie. Ecan ke nyTs HakIOHHHI U cuHyc pasen, nanp [mep], 0,1, To on
B 10 pas mensmnre, a paGora conporuienus Gyaer B 10 pas Goxpme. ITo BUAHO
H3 CIeAyIOINero uyepTeska [cTp. 442]:

ITyTs orBecHHIl (@) BO CTOJTBKO pas MeHBIIe HAKIOHHOTO (8), BO CKOILKO
a mensme 6. Ho DTo oTHOIIEHHE PaBHO CHHYCY yIiIa HakIoHA (a).

37. Ilo arum aByM Teopemam (34, 36) y:xe ;erxo ompenerxuts pabory, mo-
rromaemyo artvocdepoit. ITomyanm gaske GOABmYyI0 BEIHYUHY B CHIY 0caal-
JIeHHS CKOPOCTH ¢ MOHATHEM: HCTHHHAA paboTa Of0oNeHUA aTMOC(HepH MeHbIne.

Jns aroro mosoabHo comporupienme, mo Tabaume 16 (Q,), YMHOMHUTE Ha
7800 m. Hanp [umep], mpu cexymauoit ckopoctu B 12 kM monyuum 16-7800 =
= 124 800 ronmomerpos. 7800 ects wacTHOE OT JeleHUA JTaBICHHA aATMOCHCPHI
Yy YPOBHA OKealfa ia egUMHHNY miomazu (P,) Ha IMIOTHOCTh BO3AYXa ¥ TOTO ke
ypoena (d,).
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38. Tar maiimem obmyno ¢GopMyITy CONpPOTHBIEHHA Bceil atmocdeps: (cM.
33 ¢lopmyny] «Conporupnenns»), HMEHHO:

nk 6.P1Fd
@ = Dg.sin od; v

[epr. 1]

39. CpaBuEM ee ¢ paboTOil CONPOTHBIEHHA BO3IYyXa MO TBEPIO AOpoOTe
(em. 24, 20 u 13). INTomyumm:

[ La ) o nPyy
TJ T v¥;sina

duaumr, CpaBHHTENLHOE CONDOTHBIEHHE BCeH AaTMOC(epsl TeM MeHbIIe,
uyeM GolpIme HaualdbHAA CKOPOCTH BHIXO/a CHAPHAAA C JOPOTH (v) u geM GoJbpIie
HaKIOH K ropu3oHTy (a). JT0 OTHOIIEHHE BO3DPACTAET ¢ YCHKODEHHEM CHApA[a
no pgopore (f).

40. ITomossum, manp [umepl: j = 100; v =12000;sina =0,1; P, : d, =
= 7800. Torma Berancaum pina oraomenus: 0,1717 =1 : 5,8. 3nauur, pado-
Ta pacceueHus armocdeps moatH B 6 pas Gymer MeHbINe pabOTH TPEHHA NPH
ABHMKEHHH IIO0 JOopore.

41. Heuero rosopurs, aro sta paboTa eime HHITOKHEe He TOIBKO IO OTHO-
IMeHNI0 ¥ KHHETHIECKOH SHEePIHU PAaKeTs, HO M IO OTHOUIEHHIO K paboTe IOJ-

Hsatua paxersi. OHa paBHa Macce pakeTs (cM. 30), yMHOKEHHOI Ha BHICOTY
() atmocdepsr, KOTOPYI0 MOKHO IPHHATH B JAHHOM CJIydae kimiromerpos B 30.
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[Toryaum raxyio paboTy NORHATHA:

L” = %—KVD“deH.

Cpasnup a1y pabory c (38), maiimem:

[ Ly ] 4gKyd diD%H sin a

L 15K 6. PrdFo?

a

42. Ho P, :d,= H. Ilonomum eme, aro Ky = 1. Torjpa nmoayamm:

Ly 4gd Dz sina
L, |~ 15K, 8dFv*

3magnr, OoTHOCHTENBHAA BEIMIHHA PAGOTH THMECTH YBEIHUHBAGTCA C
YMEHBIIEHHEM CKODOCTH, YBEIMIEHHEM HAKRIOHA M Pa3MepoB KOpabdad.

43. Mpumem ycmosusa (4), (8) u Bocmoassyemcs raGauuei (33). Ilomosum
eme: d; = 0,2; sina =0,1 u v = 12 000. Torga mo Gopmyre yBuguM, 9T0 pa-
6oTa THAMECTH, HECMOTPA Ha MAJHIl HAKJIOH M GOJBIIYI0 CKOpPOCTB, B 49,16
pasa Gombpme paGOTH paccedeHHA aTMOc(eph — Ipu cBoGoaAHOM B Heill aBmM-
JKeHIH. )

44, BeHay CpaBHITC/ILHO MAJOTO CONPOTHBIEHAS BOSLYXa M COOTBETCTBEIH-
HO Majoit paboTH, MOHO NPOXOITOBATOCTE () CHApAja YMEHBIIHATEH .pa3a
B Ba. BO3MOKHO yMEHBIIUTH BO CTOJBKO ke pas u ero pasMmepsl. Torga D =
=2wM z =50ul =100 m.

ATO yiKe ropasmo OCYU[eCTBUMEe B OTHOIIOHWM DHEPTHM H [eHEKHBIX pac-
xono8. Eme Bce Oyner BO3MOykHee HpH MOJydelHH HauOOIbImeil CKOPOCTH
B8 M B 1 cekynny. Torma mpooaroBaToCcTs H Pa3Mephl MOJKIIO €Ile YMEHBHIHTh
Basoe. Haiimem: D = 1; z = 25; I = 50. Takoii guamerp MaJoBaT, HO Belb
riIaBioe B HEepPeMEIeHHH MACCHl i mepeter depe3 atmocdepy. 3a Hell Ke MOK-
HO pasBepHYTHL CBOGOJHLIE NPOCTOPHBIE FRUAHNIA eJaeMbix pasmepoB, Tam
pasMepH B OTHOIIEHHH CONPOTHBIEHHUA CpeJsl HUYEro Ie 3HA4aT, TaK Kak
OTOH CpemH HeT.

45. Temepp oGCymuM [INHY TBEDPAOro myTH. BoJabImoe yckOopeHHe CHapAna
HEBO3MOKHO, IOTOMY UTO YeloBek Oyier paspasien. Manoe — Taxixe, MOTOMY
4TO TBCPAHIl myTh GyAer AMHHEH M He XBATHT [Jd dTOr0 MecTa Ha cylne, [a
u goporo oboiimerca nmyTh (S).

46. Tlpunumasa mocrosuHoe yckopenme (f) cmapsaga, maiijes: S = v%: 2j.
Orcioga BUAHO, YTO JUINHA NYTH GyHeT TeM MeHLIIEe, 9eM MeIibIle CKOPOCTh U
Goapme yckopenme. Ha OCHOBaHMH NpPeTHIyUIero CONPOTUBJIEHWE BO3AYyXa
MOkeM He cunTaTh, pafora ke MOTYIeHUA OMPEeNeHHOIT CKODOCTH OfHA W
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M
Ta e, HECMOTPA Ha YCKODeHIe, T. e. - -»%, TyT 1 Macca HOCTOAHHA M YCKO-

peHne oT 3eMHOIl TAMKECTH.

HeunzBecTHO, Kakoe HauOOJbIIee YCKOPEHHE MOM(ET BLIJEPHKATh UYEJOBEK
B Ie;KaYeM TOJOMKEeHHWH, NOTPY:;XeHHLE B Boay. Ho MOM(HO NPHHATL He MeHee
100 [m/cex.2], mmu B gecaTs pas GoJplme 3eMHoro yckopenua. IIpm pasmwx
CHOPOCTAX TOTHda IMOJAYYIHM TaRYI OJIHHY IYTH B KILNIOMEeTpax:

-]
(=2]
~1

e 8 9 10 11 12
S ... .. 125 180 245 320 405 500 605 720

Ilpn yexopemun BaBoe GoabieM porameniy (j = 200):
S ... I 62,5 l 90 I 122,5 I 160 [ 202,5 1225 l 302,5 |360

IIpu cerynauoii ckopoctu B 8 kM myts Gyzuer or 320 go 160 xar. ITpw mopusn-
THH Ha 5 KM IO poBHOM rope maxmoH Gyuxer or 1 : 64 mo 1 : 32. Cunyc yria
6yner or 0,0156 mo 0,0313, a camsrii yroa ot ogHoro mo 2 rpagycos.

47. CumraTecs ¢ COMPOTUBIEHAEM CPEJE He MPHXOTMATCH, HO GompImas OT-
HOCHTEILHAA TAMKECTh moe3fia TpeGyer ero oco6oil KpemocTit, MpOmOPIHOHATbL-
Hoil yckopenuio /. Tax 9To ¢ 3TOil TOYKH 3peHHA BHIOMHO OLITO OLI MyTh yA/IH-
HHTh.

Jlyuaniasn mepesaga sHePrun — € MOMOINBIO 3IEKTPHYecKOT0 Toka. Ho kak
ee MCHOJL30BaTh, T. €. HPEBPATHTH B MeXaHmueckyio paGory. Hukakme mage-
CTHLIE DJIEKTPOABHTATENH O CBOEH TAKeCTH ceiidac He npuroans. G momomeio
DJI[ eKTPHYECKOr0] TOKA JIETKO MOJY9UTHh BRHICOKYIO TeMIIepaTypy M XHMHYECKOe
pasiosKeHHe BemecTBa. B TEmIOBHIX ABUTrATeIAX 5TO MOJKHO HCHOJB30BATD,
HO caMble 9TH MOTODLI Ts:KeJbl. BO3MOKHO IpIMEHEHHe PeaKTHBHLIX IBHTA-
TeNell PAKETHOTrO THIA M HCHOJL30BAHNE NEKTPHYECTBA B KAa4eCTBE MOTOrpe-
BaTeJA OXJAKIEHHKX OT pacmupenus rasos. Ho m Tyt Briroga me ogens
00JpIIasA, TAK KaK TeMOEPaTypa MOJOTPeBaHHA He MOKeT OLITL OUeHb BENMKa,
TaK KaK MOTYT pacHIaBUThCHA mpoBoaAmmue ras Tpy6ul. Hapo mpexae atoro
HCKATh TYTOIJIaBKHEe MaTepPHaJbl U ¢Ioco0s X o0paboTru.




HANBOJIBIIAAI CKOPOCTH PAKETH!

3ABHCHMOCTb MEARAY CKOPOCTBIO PAKETBI I MACCOMI
JJEMEHTOB B3PBIBA

1. Mu1 mogpasymeBaen npocreiimume ¢dopmyanr moero «Hccaeponanua»
26 ropmal'l, HezaBnCHMEIE OT TAMKECTH M COIPOTUBJIEHAA CPeIBl. 3IaudeHHe UX
npuOIH3UTENBHOE 11 HMeeT IpPHMeHellHe B CHefyIOmuX cAydaax: '

a) Korja fAeiicTBIe MPOUSBOAUTCA BHE TAMKECTH H B IyCTOTE;

6) xorpma mpunbop JIBUKETCA Ha TOPH3OHTANBHOM IYTH M ¢opMa ero ymiu-
liCITHAA M O4YeHb XOpPOIIaf;

B) KOrja IOJIeT COBepImaercd B aTMocfiepe ImOYTH ropusoHTalsnno. Ilputop
MAJIO YRIOHAETCH OT ropuacHTa Gaarogapa OnCTpOTe ABHKEHHA M HJIOCKUM
KPBLIBSM.

Mur Gyaem npuMeHATH 5TH (GOPMYILL M IPH JBIKEHHN CHAPAAA ¢ HEOOIB-
LM HAKIOAOM K FOPH3OHTY — IPH €ro Iojiere B BO3ayxe.

2. Umeem:

o (),

riie gaeM CKOPOCTh pakerTsl (v), ee Maccy cO BceM comep:RumMmbiM [M,], Kpome
B3PLIBYATHIX BELIECTB, NTHOCUTEILHYIO CHOpPOCTH X orbpoca (W — oma mo-
CTOSIHHAA), MONHYW ero maccy (M,) u maccy ero ocraBmyloca (M), eme He
Cropesuyio, He BhiOpoimeEHyo0. [loaaTHO, 9T0 ¥ 1 M CyTh BEIMYMHBL MePeMEH-
msie, In o3HagaeT HaTypaabILIH Jorapudm.

3. Ecau momoskum Bo 2-ii popmlymae] M = 0, 1. e. uro Becr 3amac B3|pris-
yareix ] Bem[ects] cropes, To momydanM HauGOABIMIYI0 CKOPOCTH PAKETHI:

vmax = W In 1+ i;j).
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4. Ha ocHoBamuu 9T0it hOPMYyIBl cocTaBUM Tabmumy 4 HauGONBMNX ce-
RYHIHBIX CKOPOCTeil paKeTsl B MeTpax B 8aBHCHMOCTH OT IOJHOrO CTOPeBIIEro
3amaca B3PBIBUATOr0 BEIECTBA M OTHOCHTENLHOH CKOPOCTH OoTOpOCA.

IlepBHii cToxben moxashBAaeT BCIO H3PACXONOBAHHYIO MACCY B3DPHIBUATOTO
BEIIeCTBA MO OTHOIIEHMIO K Macce pakersl (63 B3PHIBYATOrO BEMIECTBA), ITOCHIC-
AyOmie ImecTh — CKOPOCTh PAKETH B METPAxX IPH OTHOCHTENHHOH CKOpOCTH
or6poca B 1, 2, 3, 4, 5 w 6 M B cexyuny. Teopusa moKaseBaer, 9T0 dHEPrUA
B3DHBYATHX BEIIECTB, MMEIOIUXCA celidac B pPacHOpAKCHAH 9el0BeKa, He
MOJKET aTh CKOPOCTH NPOAYKTOB B3phiBa Ooabmell 6 kM B cekynny. Haroner,
TmOCIefHHE cTox0en yKassBAET B NMPOMEHTAX HA TO, KAKad 9acTh IOJIION
9IIePTHH B3pHIBA HIET HA JBIDKEHHE paxeTsl. Kax BHHO, HNPONEHT 3TOT CHa-
Yaja 09€Hb MaJ, IMOTOM, II0 Mepe YBEIWYeHHA OTHOCHTEILHOTO KOJIMYECTBA
B3PHIBIATHIX BEINECTB, OH BO3PACTAeT, JOCTHIaeT MAKCMMyMa IDH 3alace,
6Iu3KOM K 4, gocturas mouru 65 %, 3areM HaumHaer majarh 10 HyJd, KaK ¢ Hy-
151 Hauadcsa. Mexny samacom 0,7 m 30 o ouens npuavnuen u Goanme 40% .

AGCONIOTHBIE CKOPOCTH PAKeTHl JOCTUTAIOT KOCMHYECKHX, JOCTATOYHLIX HE
TOJNBKO 7A YAAJCHAA OT 3eMIH, HO U JIJIA BEYHOTO yjakenusa or Hamero Comm-
Oa U CKATaHHA cpeau colHn Miaeusoro ITyrm.

5. OpHAaKo, Ha NpPaKTHKe, H CKOPOCTh oTOpOCA majdeKo mMOKa HE MOCTHIAeT
9—06 KM B cexyH[y, fla M 3amacOB B3pLIBAHMA Welbasad OpaTh TaKAX, KaKne
TpeOyITCA MIA HONY4YeHHA KOCMHYECKHX CKOPOCTOH — mo KpaiiHeil mepe ajis
omonenna tarorennsa CoaHma u Oay:mgaHua cpengu ssesqg Miaeusoro Ilyrn.

Hagrme e CROPOCTH JIOCTHIKHMET HPH CAMLIX CKPOMHBIX YCIOBHAX I Kak,
uMesd TAKHEe CKOPOCTH, OTLICKATh NPHUEMBl JJsl MOJYUYEHHA KOCMHUYECKHX?

6. Henpsa unemurxom (100%) mcmonp3oBaTh TemaoBYI0 HEPIHI0 B3phiBa:
BBIJIETAIONIME MPOAYKTIHL HE MOIYT OXJajuThca (depe3 pacmupeune) jgo abeo-
JMOTHOTO HYJNA W TAKHM 00pasoM BCe TEmI0 O0pATHThL B KHHETHYECKOE NBUHLE-
Hue ras3oB. DBecnpefesbHOMY paCIIHDEHHI0 ra30B M I1apoB IIPENATCTBYET
BHeNTHee JaBleHHe cpejbl (RalpuMep, aTMOCHEPHOE), a TaKyKe OKIKEeHHe Ii
OTBEpMieHHEe TIPOAYKTOB ropeHus. MpealpHOMY HCIOIb30BAHIIO0 XHMHYIECKOIT
SHEePTUH MeITAlT emme OrpaHmIeHHbie pasMepsl Tpy6el. OT HTOr0 CKOPOCTHL OT-
Gpoca Gymer MeHbIIE, UGM BHIYHCJIEHO B Tabmamie 4.

7. Ilocmemyiomas Tabauuma 5TO BEHPAMKAET:

509 609 709% 809 909 1009
0,707 0,775 0,837 0,894 0,949 1,000

HepBaﬂ CTPOKAa IMoKas3LiBaeT HCIOJAb30BaHHE TEIJIOTEI TOPEeHHA B oponmeHTax
HIH BEeIWYHHY OTHOCUTEJBHOI0 TPEeBPAINeHHA €€ B KIHHETHYECKYH 3HEPIHUIo
(nBuzmenue orOpoca), BTOpas — YMCHBIIGHHWE CKOPOCTH pAaKeTH, I POIOp-
OHOHAJILHOE YMEHBIIEHHIO CKOpocTH orOpoca. Eciu TemnoBad miau mexanmde-
ckas pabora yMmeHmpIIaercs, Hampumep, B 9 pas, TO CKOPOCTH yMEHBIIAETCA
B 3 pasa. Ha atom ocuoBanmu u cocraBiena tabmuna 4. Hago aucna TaGanis
4-ii yMHOKUTH Ha OAHY H3 IpoGeil BTOPOIl CTPOKH, YTOOH MOMYYHTh HCTHHIIYIO
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CxopocTu paxersl B MeTpax [B ceKkyHAy]
910 CKOPOCTH — IPH HOJHOM HCIOJNL30BAHWHA TeIJIOBOH HHePrAM XHMHYECKOro
COeHHEHAsA JINA KAHETHYeCKOTO [BHKeHAA oTOpoca H paxeTH (cM. 1).

Tabonmmoa 4

OTHOmENHE

OTHOCHTENLHAA CeKYHAHAA CHOPOCTH 0T0pOCA B KM [B Cce.] IIponenT
Macch oTGpo- HCT0B30-
ca K Macce S
paKeTH
1 2 3 4 5 6
0,1 94,5 189 283,5 378 472,95 o967 8,9
0,2 182,0 364 546 728 910 1092 16,5
0,3 262 524 786 1048 1310 1572 22,9
0,4 336 672 1008 1344 1680 2016 28,2
0,5 400 810 1215 1620 2025 2430 32,8
0,6 469 938 1407 1876 2345 2814 36,7
0,7 029 1058 1587 2116 2645 MT74 40,0
0,8 586 1172 1758 2344 2930 3516 42,9
0,9 642 1284 1926 2508 3210 3852 45,8
1,0 693 1386 2079 2772 3465 4158 48,0
1,2 788 1576 2364 3152 3940 4728 51,8
1,5 915 1830 2745 3660 4575 5490 55,8
2,0 1098 2186 3294 4392 5490 6588 60,3
2,5. 1253 2506 3759 5012 6265 7918 62,0
3 1380 2760 4140 5520 6900 8280 63,5
4 1609 3218 4827 6436 8045 9654 64,7
D 1792 3084 5376 7168 8960 10752 64,1
6 1946 3892 5838 7784 9730 , | 11676 63,0
7 2079 4158 6237 8316 10395 12474 61,7
8 2197 4394 6591 8788 10985 13182 60,5
9 2303 4606 6909 9212 11515 13818 58,9
10 2398 4796 7194 9592 11990 14388 57,6
15 2773 5546 8319 11092 13865 16638 5,2
20 3044 6088 9132 12176 15220 18264 46,3
30 3434 6848 10302 13736 17170 20604 39,3
40 3714 7428 11142 15856 18570 22284 34,4
50 4480 8960 13440 17920 22400 26880 31,6
100 5206 10512 15768 21040 26280 31536 21,0
193 G007,6 12015,2 | 18022,8 24032 30038 36045,6 14,4
00 oo oo oo oo o0 o0 0
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HauOoJbIIYI0 CKOPOCTH PaKeThl, cOO0PA3HYI0 IMPONEHTY HMCIOIL30BAHMA Tell-
JIOTHL B3PHIBA.

8. IIpuMeHuM 3TO K COCTABIEHHIO HOBOH Tabmmmsl, mpemmonaras 70% wc-
MOJIL30BAHNUA TENJIA U OTHOCHTEIBHYI0 CKODOCTh IMPOJAYKTOB B 4 KM |B cex.].
ITocieHaA, KOHEYHO, 3ABUCAT ¥ OT POJA B3PHBYATHIX Martepuaiaos. Haiimem:

0,5 1 1,5 2 3 4 5 6 7 8 9 10
1356 2320 3063 3677 462 5387 6000 6515 6960 7356 7710 8028

ITepeas cTpoKa €cTh OTHOCHTENHLHOE KOJMYECTBO B3PHBYATHX BEIMECTB,
fTopadg — COOTBETCTBYIOIIAA MAaKCHMaJbHAaA CHOPOCTE PaKeTLI. Raﬂ BHJOHO,
opu HecATHHPaTHOM 3amace oOHa [JoCTaTO4YHA [OJIA Oﬁpa3OBaHHH COYTHHEA
moGanzocTy 3eMau 3a ee arMocdepoi.

9. Eme 6osee moppobuyio Tabauuy naeMm Ha Ty ke Temy [Taba. 9]: mepsasn
CTPOKA MOKA3HBAET Ha CKOPOCTH HPONYETOR B3pEBa (0T 2 0 4 KM B CEKYHLY),
BTOpag — YTHIHZAIH Temjda B IIPOOEeHTaX, IOCAe[YIonie — OROHYATEelIb-
HYI0 CKODOCTL PAKETH IIOCJe YHAYTOMEHHS BCETO 3alaca B3PHBUATOrO BEIIe-
cTBa, MEPBHI cTox0el — 3amac X 10 OTHOMEHHIO K Becy paxers. Hax Bummo,
mpaKTHIecKas CKOPOCThH e[Ba A0CTATOYHA MJH POJH GIM3KOro 3eMHOrO COYT-
HHKA.

HO MEL ceﬁqac YHaeM Ha NUbIe HpHEMlﬂ ooJay9eHIna ropasno GO'JIBIIIHX CRO-
pocteit pakerst. OHE COCTOAT B TOM, YTOOHE OTIPAaBIATHCA B MYTh HECKOIbKHM
OQMHAKOBEIM M CKpPOMHEIM (mo cropoctu) pakeram. OHH, KpoMme IocjejHei,
pacxonymot TOJBKO IIOJOBHHY B3ATOr0 3amaca B3pPEIBUATOr0 BemecTBa, a 0C-
TaJIbHOH MOJTOBHHOM cHaGAT APYT Apyra. TONbKO MOCHENHAA paKkera IIPH-
obperaer HaWOOJBIMYI cKopocTh. OcTalpHEIE 0OCBOOONUBIINECHT OT 3amaca
cHapAAbl IMJIaHHPOBAHHEM CIYCKalTCH Ha 3eMJIIo.

CROPOCTb PAKETBI IIPH HEIIOJIHOM CI'OPAHHH 3AIIACA

10. Momoxum B dopmlyme (2)] M = M, — M’, T. e. MBI BEHIpaKaeM, 4To
Macca OCTABIIErOCA B3PHIBYATOTO BeEIeCTBA PaBHA ero MOJHOMY KOJTHYECTBY
0es cropesmero HIKW BEOpPOIEHHOTO.

11. Torpa moxyamm:

vzW—ln(ﬁm_ﬂ_d—’——M,).

12. IlpeoGpasopbiBag, HaleM:
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Tabamma 9

Ta6a[mua] exopocteii npm pasHOM MCNONIB30BAHMM TEMIOTH TopeHnsA M MONHOM PACXOfe
B3p[piguaTEIX] Bemfects]

i g Cuop [ic;ﬂ] ;IJE{EJ::T[OB] = Cﬂop[ic;[']z‘]j I:Ilfsgey:c:f';'lon]= Cmp[ii;][’}{i] FﬁfiﬁfiTIonI:
§§ ITpomeHT YTHI[MBATHH Tella] TIpomedT yTHa[Raammu TIponeHT yTHI[HSanuu Temma]
E § . Tenda) -

g g g 50 60 | | s | e [ 7 50 60 | 0

Sgg OKOHYATENEHAACKOPOCTE DAKETH B M [B CeR.]

0,3 370 406 439 956 609 658 741 812 ‘ 872
0,5 573 628 678 859 942 1017 1145 1255 1356
0,7 748 820 885 | 1122 | 1230 1328 1496 1640 17711
i 980 1074 1160 | 1450 | 1641 1740 1946 2151 2320
2 1545 1694 1830 | 2329 | 2553 2744 3105 3404 3676
3 1951 2139 2310 | 2927 | 3208 3465 3903 4278 4620
4 2275 2494 2693 | 3414 | 3741 4040 4550 4988 5387
5 2534 2778 3000 | 3801 | 4166 4500 5068 5935 6000
6 2752 3016 3258 | 4127 | 4524 4886 5503 6033 6024
7 2940 3222 3480 | 4410 | 4834 5220 2879 6445 6960
8 3107 3405 3678 | 4660 | 5108 02517 6213 6811 7355
9 3256 3570 3855 | 4885 | 5354 5783 6513 7439 7710
10 ! 3391 317 4014 | 5086 | 5575 6021 6781 T434 8028

I

M M
13. Homomup —— =2 = 5y = Y mouyumM:

M,
v =W-1n{1—[—1x—%;£-—_3}_)}'

14. Ilonos;xmm, dro cropesmasa vacth y = 0,5.

Torma maiimeM:
. 142
v =W-In(1 g5 )-

2 gopmyas BHAHO, 9TO CKOPOCTH DPAKeTH HE BO3pacTaeT 0e3rpamMdHO
upn OecKoHeuHO Goxpmom samace () BaPHBYATHIX BEIUECTB, a HMEET mpesed.
JleficTBATENBHO, TOJNOKEM, 9T0 £ = oo, Torga » = W.Iln2 =W .0,693. Ecan,
paupumep, W = 3000, To cxopocts paxers = 2079 M [B ceK.], HecMOTpA
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Ha Occromeunslii samac ordpoca (z). Orcioma BumaHO, uTo , HeT GOJLIION BH-
TO/Bl TNPH MOJNCBHHHOM CKHTAaHHH 3amaca B OOJNBIMON ero BelHdYHEHe.
15. Ilo aroii opmyame cocrapmm Tabammy 15, KoTopas 370 ellle MOATBEPKALT.
B meit ysmaem ckopocts pakersl B merpax [B cek.], xorma ucrpeGisaercs
rorpko 0,5 Bcero B3pHBYATOrO MaTepmasa; Z ecTh WOJHHI samac. [Vmeem
B Bufy | mpeanpHOe oGpameHie TENIOTH B JBHKEHHe 0T6POCA U PAKETHI.

TaGauma 15

x [samac]
g8 -
Cagh
[53.§ 0,1 | 0,3 0,5 1 2 3 & 5 6 7 8 9 10
BREE
1000 46 | 122 | 182 | 287 | 405 | 470| 511 | 539 | 567 | 573 | 588 | 598 | 606
2000 93 | 245 | 365 575 | 810 | 9401|1023 | 1078 | 1134 | 1146 | 1176 | 1196 | 1212

3000 | 139 | 368 | 547 | 863 |1215 | 1410|1534 1647 | 1701 | 1719 | 1764 | 1794 | 1818
4000 | 186 | 490 | 729 | 1150 |1620 | 1880 | 2046 | 2156 | 2268 | 2292 | 2352 | 2392 | 2424
5000 | 232 | 613 | 911 | 1438 |2024 | 2350 | 2557 | 2695 | 2835 | 2865 | 2940 | 2990 | 3030
6000 | 279 | 736 (1094 |[1726 |2429 | 2820 [ 3068 |3234 |3402 | 3438 | 3528 | 3588 | 3636

ITepBaa crpoka osHauaer mOMHEI OTHOCHTENHHHIl 3amac B3DPHBYATHX Be-
IeCTB, IEpPBHI cToM(en — OTHOCHTENbHYI cKopocTh ordpoca. Ilpmuas ee
naxe B 2000 M [B cek.], Bumum m3 TabauIE, 9TO CKOPOCTH PAKeTHl, NPH IOJ-
HOM 3amace B 4 W NOJOBUEHOM ero mapacxopoBanmu (2), mocturaer 1023 m
B cexyHny. Ilpu moamom 3anace B 2 u uspacxojoBanuu noxoBuas ero (1) momy-
q9aeTcs CKOpocTh pakerst B 1215 M [B cek.], ecain oTHOCHTeIBHAN CKOPOCTh OT-
6poca cocraBmaer 3000 M |B cex.].

CKOPOCTD, JIOCTHTAEMASA OJHOI PAKETON
IPH MOMOIY BCIIOMOTATEJIBHBIX

16. Ceiigac yBmpjuM, Kakoil CMEICH HMEET OrpaHAYEHHOE pacxojioBaHme
B3PHIBYATHIX BEMIECTE B Jiejle NOCTHKEHHA KOCMHYECKHX CKODPOCTEIl.

17. Ilycts MMeeM MHOTO COBEPHIEHHO ONMHAKOBHIX DAKET C 3AIaCOM KaiK-
nas B 1. llycrs kampas pacxopyer moloBuHy a1oro 3amaca. CKopocTh orGpoca
nycTh paBHa y Becex paxer 4000 m [B cek.].

C momompio aCKA/[PE 9THX paKeT, MyTeM HepelMBAHWA 3aITACOB B3PHBA,
MEL MOKeM IOJY9UTh BHICHIHE CKOPOCTM, KOTOPHIX OfHA PaKera IOJYYHTH He
moyxer. [lepermsanme, mampuvep, GeHswWHA M3 OJHOrO a3pomaaHa B APYToi
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Bempb HE TOJABKO BO3MO{HAHA, HO U ObBalafd, KaK OfWH H3 TPIOKOB CaMOJeET-
HOTO JIeTAHHA.

18. Ilomosum, uTo Jetut ompa parera. Ilo taGamme 4-ii (dopm[yna] 3)
ee HauGoapman cKopocTh 0ymer 2772 M |B cek.].

19. Ilycre Temeps JeTaT OMHOBPEMEHHO W paAfoM (GIMBKO0) ABE TAKUX pa-
Kersl. IIycTs 00e pacxoAyoT cHauaja MOJIOBUHY CBOMX B3PHBYATHIX BEIECTB.
Torpa omn npuoGperyr ckopocth B 1150 m[cex.] (cm. 15).

Onna u2 paxer mepenuBaer Hecropermuii eme 3amac (0,5) B apyryio, a ca-
Ma OJIaHHpYeT Ha 3emAk. Bropas, remeps yie mpm moamom 3amace (1), momy-
yaer npubaBognyo ckopocts B 2772 |m/cex.], a Bcero 3922 = (1150 - 2772)
[m/cex.].

20. Temeps, momoxum, deTAT 4 pakersl. Horma Bce HBpacxoyoT NOJTOBUHY
3amaca, TO OHM BCe, JeTa PAJOM, II0JYIalT OMUHAKOBYW cKopocth B 1150 M
[B cex.]. Ho nBe m3 3THX paKeT MOMOJHAIOT 3amac OCTAIBHEIX ABYX, a CAMH,
Oe3 samaca, mIaHUPYIOT Ha 3emao. Torma aBe ocraBmmecs B BOBIYyXE JIETAT
Jalblle ¥ PacxogyioT OUATh HOJOBUHY 3amaca. Biaronaps sToMy, OHH OyAyT
nmets ckopocts B 2300 M [B cex.] (1150 4 1150). Onma us HUX mocie TOTO
TIOmONEAET 3amlac Apyroil m mpusemidercda. Ilocleguas, ¢ HOTHEIM 3amacoM,
H3pPAacXOonysA ero Bech, OJIyYaeT eme nNpubaBoOIHYIO CKOPOCTH B 2772, a Bcero
5072 m [B cex.] (1150 -+ 1150 4 2772). Ilocae sroro eit mpumercs ﬂpuaem—
JATHCSA MIAHUDPOBAHUEM.

21. Tax, coctaBuM TAaGIHIOY CKOpPOCTEH IOCIeHEH M3 OCTABIIAXCA B BO3-
nyXe paker B 3aBucHMMOCTH oT gmciaa mx. Ilomaraem: W = 4000 u samac = 1.

Uucmo pakerT . . . . . . . . . - 1 2 4 8
Cx[opocTs] mocmenmeid . . . . . . 2772 3922 5072 6222
YAcao paKkeT . . . . . . . . . . 16 32 64 128
Cr[opocTs] mocnenmeit . . . . . . 7372 8522 9672 10822
UHCIO PAKET . & + « « « = « . . 256 512 1024 2048
Cx[opoers] mocaenmmedi . . . . . . 11972 13122 14272 15422
Yueao paker . o4 . o4 . . . . - . 4096 8192 16384

Cgl[opocrs] mocaemmeit . . . . . . 16572 17722 18872

22. B nepsoit cTpore 9To#l TabaANH TOKA3aHO THCIO OTMHAKOBEIX DaKer,
y9acTBYIONUX B JOCTHKEHWH BHICIDEH CKOPOCTH OJHOH paKeTs, BO BTOpOH —
CKOpPOCTh 3TOil MochefHeil B meTpax [B eeK.].

23. IlepBas KocMmYecKas CKOPOCTh JOCTHTAeTCA YKe mpm 32 pakerax.
Iaa ynanenns ua op6ury 3emau Hajo yixe 256 paker, a s yjaJeHus oT IJia-
mer u Commna tpebyerca yme 4096 paxer.
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24, T'maBHOe — 3amerers 3a arMocdepy 3eMiau U «yKPEmUTHCA» TaM B Kade-
cTBe ee cmyTHHKA. JlanpHelimmee yBelHYeHHE CKOPOCTH MOMKHO ROCTHTHYTH
APYTHMH cmocobaMH 1 ropasfio Jierde, 4eM Ha 3ewmue. Bce ke 9HCIO paKer
YpeaMepHO BEIHKO.

25. Ho y Hac ecTh BO3MOMKHOCTH B3ATH OONBIIMH 3amac B3PHBUATLIX Be-
mectB, Hanpumep B 4. Torma, mpm ckpomHO# ckopoctu orGpoca B 3000 M
|B cer.], ckopocTs pakers: HpPH MONOBUHHOM pacxofe cocTasuT 1534 M (B cex.]
(cm. Ta6m. 15). Iommas e cropocth — 4827 M [B cex.] (tabx. 4). droro go-
CTaTOYHO, YTOOLI IPEUIOKUTE HOBYIO TabIHIy:

Unemo pameT . . .« 4 o4 o4 . . . 1 2 4 8 16
Crop[ocTs] mocnenmei . . . . . . 4827 6361 7895 9429 10 962
Ymuemo pakeT . . . . . . . . . . 32 64 128 256 012
Crop[ocTs] mocamegmedt . . . . . .| 12497 14031 15 565 17099 18 633

Tyt pua 6ayspanusa cpexu coxun Mmewnoro ITyru mosoasno 256 paxer.
[Monomenne coyTHUKA 3eMim gocTuraerca npu 4 paxerax, a cuyTHuka Cosn-
ua — npu 16 paxerax.

26. Cropocrts orOpoca mosxer OHTH OoNbmie 3 KM B CEKYHY, H TOTIZa i
JIOCTHIKEHUS KOCMMYECKHX CKOpOCTeH HY;RHO OyHeT MeHbImee YHCIO PaKer.

27. Mosxem BriBecTH OGIYI0 OPMYITY CKODOCTH HOCIETHEH PaKeTs B 3a-
BHCHUMOCTH OT 9HCJIa HX, cKopocTH or6poca (W) m ortnocHreannoro samaca
B3pHBYATHIX BemccTB. ducio paxer o3HaynM uepes 2. Torma cKopocTh OTHOM
paxernl Oymer (cM. 3):

v=Win(l + x),

rjle ¥ ecTh MOJHHH OTHOCHTEJBHHIT 3amac B3puiBuaTeix BemectB. [Ipu wncae
JKe paker 2" cKOpOCTh mociaenuedr cocrasut (cm. dopm[yny] 14):

Win(l +2) +n-W-In %} =W {(n +1)-In (1+2) — n-In (14-0,5z)}.

28. Bropoii wieH mepBoil WacTH HMeeT Hpejed, Kak Ow HU ObLIO BEITHKO Z,
JUIN OTHOCHTEIBHEIA 3amac B3puBuaaThx BemecTs (cM. 14). Ou pasen - W -0,693.
Ho Bce me on cmocofGen GecmpemeabHO BO3PACTATh NPH YBEIHYCHHH 7 HIH
guciaa parxer 2°. Ho mepBsit wieH Bo3pacTaeT HEOrDAHHIEHHO WTO Mepe
YBeIWYEHHUA %, UIH OTHOCHTENHHOrO 3amaca B3DP[BIBUATHIX] BemecTB. Tanum
00pasoM HaJ0, 0 BOBMOKHOCTH, YBEJIHYHBATh U & U 1.

29. Ecau m Help3A MHOTO yBeJIMYHUBATH 3amac (z) B3pPHIBYUATHIX BEIIECTB
U OTHOCHTEJBHYI0 CKOpOCTh TMpoayKroB ropeHma (W), to uucao paxer (27)
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B HallleéM PacOOPAMKEHHH, a IOTOMY H BeJIHYHHA CKOPOCTH IOCJIejHEeH I3 rpynn
YYIacTBYIOIINX paKer.

30. IlpakTuxa moKasala, 9ToO BEINeCTBEHHOE COOOIEeHIe MER(Yy NBYMS aspo-
miIaHaMH, JBIGKYIUMECS C OMHHAKOBOM CKOPOCTHIO, BIOJHE Bo3MoxHO. IIpo-
HBBOOMIACH IEpefada ropidero us omgHoro camoJtera B apyroi. Hamo Toasko
BHIpaGorars HauboJee 1A TOrO JOBKHil mpmeM. B mameM neme paGora closk-
Hee, TAK KaK NPUXOAUTCA IepeaBaTs 0c000 IBa pasfedbHEIX 3JEeMeHTa: yIie-
BOIOPOIEL (ropoydee) I KUCIOPOIHOE COSTUHEHNE. ITO MOYKHO JENATHh PABHBIMH
cmoco0aMu, HanpUMep:

A. IlepenuBanuem uepe3 TPyORY, COEOHHAMIYIO ABA JETATENLHHX NpPH-
Gopa.

B. Ilepegauero GakoB ¢ 3JeMEHTAMH B3PHBAHHA.

B. Crpensamem cTpyu dleMeHTa B 3a[HIOI JaCTh BOEPEIH JTETAMEr0 MpH-
Gopa (cnpHEmOBKA, NOKApHHIH HAcoc).

Kaxoii #3 »THX HJIH APYTHX DPHEMOB OKAa)KeTCA JydIle, MOKAKET yIpask-
HEHHE H OMBIT.

NMPAKTHYECKHI OYTh

31. Hagatp pmemo mpHmeTcs ¢ caMbiX HECOBEPIIOHHBIX M CJa0bIX peaKTHB-
HEIX aspomiaHoB. CHauaida BeyImMcs Jgerarth Ha ogaoM. CropocTh orGpoca
HaJI0 MOJOKHTH cCaMyl Malylo, Hanpumep, B 2000 m [B cex.], samac B3p[mB-
9aTHIX] BemecTB B egumHEOYy. TaGua. 4 yraser Ham HaUGONBINYIO CEKYHIHYIO
cxopocts B 1386 m[erpoB]. Takoi pakerommaH Momer J€Ters rOPH30HTAILHO
unu HakiIoHHO. He cunras comporuBieHns BO3gyxa, OH MOT ObI IIPH 3TO CKO-
pocTH mOgHATHCA HA BhicoTy 96 kM. Ho, B CHIY CONPOTHBIEHNA CPEE H HEKO-
TOpPOH OCTaBmIeHCA CKOPOCTH, TAKOM BBHICOTHI OH HE JOCTHTHET, a ITOJLIMETCH,
npumepHO, Ha 50 kM. OTTyja, INIIHBINACHL JEMEHTOB B3PHIBA, OH CIIyCKAETCH
YiKe NaHHpPOBAaHMEM Ha TBEPAYIO M JKUMKYIO IOBEPXHOCTH HJIAHETHI.

Tax raxk HamGoJbImas MOCTH/KEMAA STHM CKPOMHBIM DPaKeTOIIAHOM CKO-
POCTH He IpeBhicuT oguoro Kuio[merpal, To mpomoarosaTocTs Moser GbITH HE
09eHb 00JBIION.

32. Naem TyT HeoOXOQAMYI0 IPOJOIArOBATOCTS PAKETONAaHA B 3aBACUMO-
cTu oT HanGONBIIEil JOCTUTHYTONR MM CKopocTH (cM. moe [couumenne] «]aBie-
Hie», 1930 r.)2l.

v e 1 2 3 4 5 6 7 3
A 4 8 12 16 20 24 28 32
v 9 10 11 12 13 14 15 16 17
A 36 40 44 48 52 56 60 64 68
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IlepBaa cTpoka yKaseBaeT Ha COKYHAHYI CKOPOCTh mpudopa B KHJIOMET-
pax, a Bropag — HeoOXOQUMYI0 HAUMEHBIIYI0 €r0 MPOJOJTOBATOCTL MPH XO-
pomeii, KoHedHO, dopme. M3 Tabamnsr BumHO, 9TO MEpBAsg CKPOMHAA paKeTa
MOJKET OrpPAaHMIUTHCA TPOAOIroBaTocThIO B 4. Ecmm mpojoxroBatocts Oyier
MeHbIe YKasaHHO# B Tabamme, TO KaK O HU OBl DasdpeskeH OKpYKaIOU{Hii
BO3/YX, OH Crymaercs mepem Kopmoii npubopa M0 Tako# cTemeHH, 4TO Hpem-
cTaBJIAeT Kak OB CTAIBHYIO CTEHY.

33. Tak rak cKopocTh OoJpIlas, OpPUMEPHC O KM [B ceK.], JMOCTHraercs
y:ke 3a arMocdepoii, T0 IpPOXONTroBaTocTh W Boobme He Oyper, mo rabamie,
npessmath 20.

34. HayymBmuch XOpoOIIo yOPABIATH OJHHM PAKeTOILIAHOM C IIPOAOIroBa-
TOCTBIO B 4, MPHCTYNHMM K IOCTPOHKE JBYX OJUHAKOBEIX paKer, ¢ GoJbmei
IPONOITOBATOCTIO. TYT YK HAYHEM YUIPayKHATHCHA B MEPETHBAHHU JJIEMEHTOB
B3pPHBA W3 OJHOTO PAKETOIJIaHA B APYroil. 3arem mepeiijeM K rpymnme 3 de-
THIPeX paxer ¢ eme Golee yBeJIWIeHHOH IPOJOIroBaToCThIO, Najlee — K IPyI-
ne U3 BOCEMH paker H T. i. Bwmecre ¢ TeM npuGops 6yAy ! COBEPIIEHCTBOBAThH-
¢A, HanpHMep, OyeT YBeIMIHBATHCA B OTHOCHTOIbHEIIT 3a11aC B3PEIBYATHIX 3JIe-
MEHTOB W CKOPOCTH CropeBIiero oTépoca.

35. IToxa MBI mpemIOKUM CKPOMHYIO TAalJHMIy CKOpPOCTEH PaKeTOILTAHOB,
B B3aBHCHMOCTH OT 9YHCJa HX, Opegmoiaras, 94TO cKopocts orbpoca 2000 m
[B cer.], a samac B3PHBIATOrO0 BEMECTBA PABEH eQUHMIIE.

IIpuGaBum x Tabaune u Tpe6yeMyn HAHMSHBIIYIO POJIOJTOBATOCTh TPYIIIIbI
PaBHEIX pPaKeTONJIAHORB.

Ionpayemcs Tabaunamu 4 u 15:

Yueao paker 1 2 4 81, 16 32 64 | 128 | 256 | 512
Uo.o. .. ... . | 1386 | 1061 | 2536 | 3111 | 3686 | 4271 | 4846 | 5421 [ 5996 | 6571
Aooooo o 5 8 10 12 14 16 20 22 24 26

Buic[ora mogrATHA] 95 | 192 | 320 | 484 | 680 | 910 | 1170 | 1470 | 1800 | 2160

ITepsas crpoxa ykassBaeT Ha WHCJIO PaKeT B Ipynme, Bropas — HA Mak-
CHMAJBHYI0 CKOPOCTH, TPEThA — HAa IPOJOJIroBATOCTh KAKIOT0 WIEHA TPyI-
Isl, YerBepTag — HAa MAKCAMANbHYIO BEICOTY HOAHATHA B Kuiaom|[erpax] mpum
H3PACXOMOBAHUH BCEH CKOPOCTH.

Ha mpakture, KOHEYHO, AOCTHTHEM HTOro JHING BHOJOBHHY. IIpu rpymnme
B 8 mau 16 pakeromiaHoB, BO3MOKHO, 3alifleM 3a OpemelnH aTMocdepH, rie
mPOJONTOBATOCTh Yike He mMeeT 3HadueHusA. Tak 910 0Ha He Oy/eT HMPEBHIIATH
12—14. 3maunr, cuapsan, mMeIqEil B HanGoablleM momepeunuke 2 M, Gymer
uMers B gAumHy He Goxee 24—28 M.

36. Ho MH mageeMmcsa Ha DOJy4YeHHE BO BpPEMd BTHX YIDarKHEHHI HJIH pa-
Hee ckopoctn orbpoca, Goapmeir 2 kM [B cex.l, Tak Kak KpaiiHuil mpegen ee
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6 kM |B cex.]. Bamac Takke mMoxcer mepefiTH or eguAUUH K 5 m 6oaee. Torga
H 1IpH HeGOJBIIUX 3CKAJpaX OJMHAKOBHX H He 0U€Hb HPOJOJTOBATHX PAKETO-
NJIaHOB HOJYYHM KOCMHYECKHE CKOpPOCTH.

37. Rax mpegen ycmexoB mpefcraBuM cebe, 9T0 CKOPOCTh 0TGpoca paBHa
6 xm [B cexr.], a samac Ba3pwBuaToro BemecrBa — 10. Iloayaum HA Tex e oc-
HoBamEuAX (4 m 15) caexyomyio tabmmmy:

Yueno [paxer] 1 2 4 8 16
v ... 14 388 18 024 21 660 25 296 28932

Tyr He npuxomuTca faske roBOPHTH HH O BEICOTE, HHE O IIPOJOITrOBATOCTH.
1 omna pakera m rpymma GeicTpo Baneralor 3a atMocepy, He mMmes B Heil u
ayx kmiao[merpos]| ckopocru [B cerymmyl. Tar wro mpomoaroBarocts B 8
BIIOJIHE JIOCTATOYHA JJIA BCEX PAKET IPEJeIbHOro ycmexa.

38. Ho HaieATbCA Ha TAKOM yCIeX Mbl MOKa He MOjKeM. 9T0 — OrpaHnieH-
HBIi MHOKECTBOM NMOGOWHEIX YCJOBHUE TEODETHYECKUIH BHIBOJ.

IIEJIb HOBOI'O IPHEMA

Ilenp sroil riIaBE — yKasaTh HA IPHEMH, IIOCPEICTBOM KOTOPHIX M IPH
KpaiilHeM HeCOBEPIIEHCTBE OJHOr0 PAKETOMIAaHA MOMHO ¢ HOMOIIbI0 HECKONb-
KUX TAKUX K€ IMOJYIUTH KOCMHYECKHE CKOPOCTH, JOCTATOYHEIE HE TOJBKO MIJIS
3aBOEBAHMA COJHEYHOH SHEPTrHH, HO M JIA OYTEIIeCTBHA MEeKAY APYTHMH
colEnaMu B npenenax mamero Maegnoro Ilyrm. ITpuem aToT COCTONT B HCIOTE-
30BaHUH FPYNIH PAKETOIIAHOB, B MEepETHBaHUN 3JEMEHTOB B3PHIBA JJA IIOA-
KpeIJIeHuda B CHJIAX OJHOr0 HOCIEeJHEr0 PAKETOMIaHAa, KOTOPHIL H moaydaer
BLICHOIYI0 KOCMMYECKYIO CKOPOCTE.

39. Mu pamee mpemjgarajJu IJA TOH yKe IENH 3eMHLIe MCKYCCTBEHHbBIE I0-
poru M paKeTHEIE Moe3ga. JTO BO3MOMKHO M HPAaBWIBHO, HO B HACTOAINEE BpeMsa
HEeIIPUMEHAMO IO CBOEil [IOPOrOBM3HE W APYTHM IPHIMHAM.

40. Eme mMenee npuMeHUME—JIeKaIMAe Ha 36MIe (TYIOKIY, T. €. T jKe 0C0-
GeHHBIM 00pasoM yCTpOeHIkie myTH, Ho eme Goxee moporume. Bee atm moeana,
JIOPOTH ¥ «IYIIKH» HaliIyT mpEMeHeHHEe B OTHAJEHHOM OyaymeM, Korga sHaue-
HUe MeKIJaHeTHHX IyTemiecTBHil Boapacrer, 0olee o6paruT Ha cebd BHHMAa-
Hie 9eJI0BEYECTBA, Oolee BO3OYIAT MOBEPHA H PEATBHEIX HAJEKJ M TeM BH-
30BET PaCXO/Bl H JKEPTBH jake OoJpInue, 4eM KaKHe HAYT HA BCe OCTAJLHEIe
moTpebHOCTH JIOfei.

41. Ilpmem jxe rpymmbl mepBHX caa0bX MAIIAH U NepeluBaHHe B3PHBYA-
TLIX BEI[ECTB rOPasfo JAOCTYNHEe A COCTOAUMA YMOB COBPEMEHHOrO YeI0Be-
9ecTBA. ¥IKE OflHH PAKETONIaH NOOYAUT K MOCHeYIOMEMY ONLITY ¢ IBYMA OfU-
HAKOBHMH M HECOBEepIIEHHBIMH TIPAGOpaMH.

Camu mo ceGe oHM IEHHH, T. €. U B ONHHOUKY MOTYT CIYRHTB HapomaM.
OnHTH ¢ BECKOJIbKHMHE pakeTomIaHaM# OYAyT HPOMBBOAMTHLCH, MEXAY HpO-
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YNM, KaK HHTepecHbie TPIOKH. Ho 5TH TpIloKH npuBenyT Heu3Ge:XHO K MOTyde-
HUI0 KOCMHYECKHX CKOpOCTeil.

Hrak, ocHOBa aTOro ycmexa — NOTydYeHHEe NEPBOro, XOTA OB M IJIOXOro
pakeromnana. IlocTpoenne TaKuX yKe ONUHAKOBHEX CHAPANOB ABHHET JeI0 yBe-
JUYeHHA CKOpPOCTeil, KOTOPOMY Kak OH HeT mpefelna.

42. B mpemmimymux raaBax(®! MBI [Majm OCHOBAHHA JJIA CO3JaHHUA OT/ENb-
HEX pakeromnaHoB. HoHeTHO, 4eM mOJyuYeHHHIH paxerTomaaH 6yaeT coBepmeH-
Hee, TEM M Pe3yJIbTAThl ONETOB ¢ HX IPYNNaMM GYAYT BHIIE IPH TOM Ke GUCIe
yOoTpeOIeHHHX JeTaTeJbHEX NpHGopoB B rpymme.

CKOPOCTH BBIJIETA IPOIYKTOB B3PBIBA

43. ObparuMca e eme K OTAEIBHOMY OJMHOKOMY pakeromnany. Orpom-
HOE 3HAYeHHE HMEEeT CKOPOCTh BHIJIETA MPOAYKTOB B3phiBa. OT gero ke oHa 3a-
sHCHT? B paHee HammcaHHO! Ti1aBe «BrGop B3PHBIATEHIX DIEMEHTOB» MBI JaJIi
TaGIHIBl HAEANBLHEX HAHOOIBIMIAX CKOPOCTEll BLIIETa HPOXYKTOB B3PHBAHMUA.
OHH OCYIIECTBJIAITCA IOYTH HEJHKOM IPH CJIEAYIOIHX COBMECTHEIX YCJO-
BHAX.

A. Horzga mpoayxTsl ropeHHs rasoo0pasHbl HIH 09€HL JETYUH.

B. Horpa me mMeercs BHEIUHEro AaBJEHHUs, MPENATCTBYIOIEr0 PacHOIupe-
HUI0 ra3000pa3HEIX MPOLYKTOB.

B. Horpma Tpy6a pisa TeueHus orOpOCOB BechMa IHMHHA.

T'. Horpa ona He 09€Hb PacIUPAETCS K BEIXOXY, T. €. He 09€Hb YKIOHACTCH
OT UHIRHAPHYECKOIH.

J. Horga Her morepm Tenna OT TENJIONPOBOTHOCTH H JIYYeHCIYCKaHHA.

E. Horga guamerp Tpy0s HACTONBKO BEIHK, 9TO MOKHO TpeHEGpEYs Tpe-
HHEM Ta30B 0 BHYTPeHHHE CTEHKH TPYOHI.

44, Bce aTH ycaoBuA He MOTYT cOOMIOAThCA B MOJNHOIM MEpe Ha MPAKTHKE.
Vramem Ha HEKOTODHE YKJIOHOHHA.

A. CHapsan o0nxHOBeHHO HeGonpmux pasmepon. IloaTromy Tpyba KOpOTKA.
Yrobw ayuiie MCOOJL30BATh pacliMpeHHe rasoB H IIepPexXoj TeIla B HX JBH-
JReHHe, HY:KHO penars TpyOy kommgeckoir. Or sroro orpgaua ocnaburcsa, uGo
[morox] Gymer pacxoguThCAs B CTOPOHEL.

B. Bremmuee gaBiieHne yCTpaHAETCA TOABKO B MyCTOTE, NPH HONHATHHU 34
atMocdepy, miau npu cKopoctH, Goapmeit 300—500 M B ceryHAy, Koraa y Ty-
I0if KOPMOBOil YacTH pakKersl 00pasyeTcs HmYCTOTA OT OHICTPOTH ABHAKEHHA.
Kopma paxers: BooGme cy:xusaerca. Ho gacTs ee, rae BLIXOAUT B3PHBHAA TPY-
6a (pactpy0), morerone Tyma. Tyr u oGpasopanocs Gnl paszpeskeHHOE BO3[YIL-
Hoe mpocrpancTso. (Ho oHO, KOHEYHO, BAMONIAETCA BHLIETAIOMUME TPOIYK-
TaMU B3PHIBA).
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B. Benepersme orpaHMYeHHBIX PAasMEpoB B3DPHBHOM TPYGH H HEKOTOPOTO
BHEMIHEro JaBJICHHA BEITEKAIOIOHE rasbl HE YyCHewT OXJaJgHuThCAd OO0 abcomaor-
HOTO HyJId H COKP&HHKH'EHE}HGEOTOPOB KOJMWUYECTBO BHepPHH B 3aBHCHMOCTH
OT CTENeHH MX pacmupeHma. Takum o0pasoM, He BCA DHePTUA TEIIa TOPenus
TIpEBpPAIIAaeTcA B ABMKEHHE ra3oBhIX cTPyi. OT 3TOr0 HEMOJHOT0 HCIO0Jb30Ba-
HUA Tella CKOPOCTh HPOXYKTOB, MOKa3aHHAd B Tabauliax, HA MpaKTHKe Oy-
per menpme, Eciou, HaopuMep, IO POAY B3PHIBUATHIX BEMECTB, MB BHIHM

B Tabanme 5000 M B ceK., TO PN WOTEpE TENJIa OHA OKAMKETCS MEHBIIE.

45141, Tlpepnaraemas mociaejyroman TabluOa TPUEAMAET 3TO BO BHUMAHUE.

CropocTs paxeTsl no nspacxopoBamun 0,5 sanaca B3p[siBuatsix] Bemf[ecTsB] n ppm
HCIIONB30BAHUN TEMJI0THI ropeHma B 50, 60 m 709

oz CHOpOCTH MPOIYKTOB BADHBAHWA (MIeATbHAA)
3a0ac Bamac
Baphis. |M3PACXO0-
pemecrs | Bauuuit |/Isa xnmomerpa [B cer ]| Tpm wmmomcerpa [B ce.] |YeTmpe KusomeTpa [B cex.]
HD;’;;‘;ZE:L‘;““““‘ 50 60 70 50 60 70 50 60 70
G:{’g’y:;;;;g;gﬁg,"' 141,46 | 155,0 | 1674 | 2121 | 232,5 251,41 | 282,8 | 310,0 | 3348
0,3 0,15 173 190 205 260 285 308 347 380 410
0,5 0,25 258 290 305 387 424 458 515 565 610
0,7 0,35 326 357 386 489 536 579 652 715 772
1 0,5 407 446 481 610 669 722 813 892 963
2 1,0 a7t 620 678 850 942 1017 1145 | 1255 1355
3 1,5 665 729 787 996 | 1093 1180 1329 | 1457 1574
4 2,0 723 733 856 | 1084 | 1189 1284 1446 | 1585 1712
B 2,5 762 835 902 | 1143 | 1253 1353 1525 | 1671 1805
6 3,0 800 877 947 | 1199 | 1315 1420 1600 | 1753 1894
7 3,0 815 892 963 | 1225 | 1338 1446 1627 | 1783 1926
8 4,0 831 911 984 | 1246 | 1367 1476 1663 | 1822 1968
9 4,5 846 927 1001 | 1268 | 1390 1497 1691 | 1853 2002
10 5,0 858 940 | 1015 | 1285 | 1409 1522 1714 | 1879 2029

ITepBas ropusoHTANbHAA CTPOKA MOKASKBACT HJIEATBHYIO CKOPOCTD ITPOJYK-
TOB, B3aBHCAMYIO TOJBKO OT XHMHUYECKOIl HEPTHH COCNUHEHMA HX COCTABHBIX
gacreii. 3716Ch MBI ]JaéM CKOPOCTH OT IBYX /10 YeThipex Kuio [merpos] B cexynay,
XOTA 0Ha MOKET JAOCTHIaTh M IecTH Kuio[MeTpoB B cek.]. Bropaa — yxassl-
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BaeT B NPONEHTAaX Ha MCI0Jh30BaHHE TEIUVIOTH TOPEHHsA, B 3aBHCHMOCTH, KO-
HEYHO, OT TeMIepaTyphl BHIIETANIHX U3 YCThA TPYOH rasos.

IlepBeiit cTomben COHEPIKHT HONHHI OTHOCHTENBHLIH 3amac BIEMEHTOB
papeea: or 0,3 mo 10.

Bropoii — mosoBuHHEI ero pacxoy AAA HmOJydeHUus ckopoctH. HaxoHen,
Ha MePeceYeHny CTPOK BH/NM BeJINYINHY CKODPOCTeHl B Merpax [B cek.] mpm
IOJOBHHHOM pacxoie ocHoB[Horo] BapmiBa.

Bce a10 09eHB yMepeHHEIE H OCYIIECTBUMEIE YCJIOBHA.

W3 rabaum BEgHO, UTO CKOPOCTH pakeromiada gocturaer 2029 M B cexyHuy
IpH HCTPeOJeHHH TOJBKO IIOJOBMHE 3amaca B3PHIBIATHIX BEIIECTB.




IIPVNAOXKEHWUSA



Houcrantna 9pyapnosuy I nonkosecumi
(1857—1935)



KOHCTAHTUH 9[IYAPHOBIY IMOJIKOBCKHI
(kpaTkaa Hayumas Omorpadmus)

HKoncraurtnn dpyapnosua [uonkoscknit ponmicsa 5(17) cemrabpa 1857 r.
n cexe VxeBckoM Criacckoro yesga Psasamckoit ry6eprmm. Orer ero Obur mrec-
HU9IAM, a 3aTeM megaroroM m umHOBHHKOM, CeMbs IluonKOBCKHX dacTo me-
pees;kana ¢ MecTa Ha MECTO, HepegKo Teprela HYMIY.

Ha mecarom ropy xuspm I[HONKOBCKME B pesyibTaTe OCHo:RHEHHI mocie
TSKENO0H (ONesHH MOYTH HOJHOCTHIO HOTepAN CIyX. IT0 OKaszajo Ooabmioe
BIUSTHIE HA BCIO €r0 MOCHeAyIINyi0 Ku3Hb, [TyxoTa moMelnaja eMy Opo-
DOIaTh 3aHATHA B INKOJe, W OH BHHYMKIEH OLII 3aHAEMATHCA CaMOCTOA-
TEJIBHO,

C 14-netuero vospacra I[monkosckuil, noapaysacs GubamoTeKoi oTHa, Ha~
YHHAET CHCTeMaTHIeCKH H3y4aTh ecTecTBeRHbe HayKu. «Ho kuur 66110 Mamxo, —
BCIIOMMHAJI BIIOCHENCTBUA YUeHBII,— ydmTeJeil y MeHA coBceM He OBLIO,
a JOTOMY MHE OPHXOAHI0CH Gospmme c03gaBaTh M TBOPHUTH, 9éM BOCHDHHHMATE
W yCBamBaTh. ¥ KasaHMil, NOMOIIM HHOTKYyJa HE ObLIO, HEMOHATHOrO B KHH-
rax OLII0O MHOTO W pPasbACHATH NPUXOAWIOCH BCe camMoMy. OQHEM CJIOBOM,
TBODPYECKHIl DJIeMEHT, B3JEeMeHT CaMOpPasBUTHA, CaMOOBITHOCTH mpeoliaa-
nai» 1,

B 970 ke BpeMsa UpOABIAETCS ero CKIOHHOCTH K HM300peTaTelIbCTBY: OH
MacCTepHT H3 TOHKOI GYMB.I‘H BO3OAYIIHbIE IIAPLI, H3TOTOBJIAET MOJEJHN NMapoBhIX
MalIHH W HACOCOB, CTPOHUT MAJIEHLRUHl TOKAPHLIH CTAHOK, KOHCTpYHpPYyeT Te-
JIGKKY € BeTPAKOM M aBTOMOOMIB, ABHTaloImiicA CHIOH peakmuHu CIPYH
mapa.

3aMeTHB y cHHa TamaHT ma3obperareis, orery B 1873 r. mocenaer ero
A mpomoikeHHA camooGpasoBanua B MockBy. 3aHMMasACh CAMOCTOATENBHO,

1‘ H. 53 ITuoxxoscKu it Us asroGnorpagnu. Apxus AH CCCP, ¢. 555, om. 2,
I 1, m. 5.
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ImonkoBckmit TpOX0OANT MOMHEEIM Ky PC MaTeMATHKE M QU3HUKH 34 CPENHION KO-
JY M 3HAUHTEJIbHYIO 9acTh YHUBEPCHTETCKOTO Kypca.

B srm sxe rogm IluonkoBckmil HagWHAET 3afyMBIBATHCA HAJl PA3IUIHEIMA
Hay4IHO-TeXHHIecKUMH npobaemamu. Hanpumep: HeNb3a M OpaKTAYECKH BOC-
IOB30BATHCA dHepTHEH ABmwReHNA Semian? Hakyio gopMy npuMeT moBEpXHOCTHL
JKMIKOCTH B COCy[e, BpalalomeMca BOKPYT cBoell ocu? Henbssa au ycrpouts
ooean BOKPYT 3KBATOpa, B KOTOPOM He OBUIO OB TAMKECTH OT IEHTPOOEKHOI
cunsi? Hembss @M cTpomTh MerallIHmdecKHe a3POCTATHI, He INPOIYCKAIOMmme
rasa 4 BeYHO HocsamuecA B Bo3ayXe? Hembsa Mu sKCOMyaTHpOBATH B MAPOBEIX
MamHHAX BHCOKOIO HaBJeHHA MATHE map? Henbssa Iu ODpUMeHHTH IEHTPO-
OeHYI0 CHIY K MONHATHIO 3a arMocepy B HeGecHEIe NMpOCTPAHCTBA?

B 1876 r. IlmonkoBcknil BoaBpamaerca u3 MOCKBE K DOAHEIM H HaIHHAET
3aHUMATLCA TOpemojiaBannem (maeT gacTaeie ypoku), CBoM HOCYr B 3TH TOAB
OH MOCBAMAET KOHCTPYUPUBAHUIO PA3JWIHBIX CTAHKOB M MamuH. CTpeMienue
K Mo 00HOr0 poja IeATeJbHOCTH Y Hero OBUIO TaK BEJHKO, 9TO OH JajKe CHAINL
[JIs CBOEH MacCTePCKOl OTHeNbHYI0 KBAapTHPY. «Bes Mos KH3HB,— mucad ou
BIOCJENCTBHH, — COCTOANA N3 pasMBIIJIeHHIl, BHYHCIeHBHH, NOpPaKTHIECKHX
pabor u onsiTos. MeHs Bcerja CONpOBOMKJANa HOMAImHAA MacrepcKasa. Ecmm
OHa paspymajack, HampHMep, Ha IOKape HIH HABOAHEeHHH, TO A CHOBA ee
BaBOAHMI MJIHN HOMONHAINZ,

Cnas B 1879 r. skcTepHOM DK3aMeH Ha 3BAHHE YUATEIA HAPOTHOrO YIHIH-
ma, [monxosckuii B 1880 r. momryuaer masnauenne B Boposckoe yesgnoe yun-
aume HKaxy:xckoit ryGepHnH, rje OH IpenogaeT apuMeTHKY H reoMeTpHI.
OnHOBpPEMEHHO OH HPHCTyNAaeT K MPOBEeHUI0 HAYUIHBX HCCASAOBAHUIH, MOCBA-
mag UM II0YTH BCe CBOGONHOE BpeMA.

H 1881 r. otrOCHTCA ero mepsas padora ¢Teopus rasos». He 3mas o6 wmc-
CleNOBAHUAX, NPOBEJEHHBIX paHee [LPYTEMH yyeHbIMH, I[moaroBckmil co-
BepINEHHO HE3aBUCHMO paspafaTEBaeT OCHOBH KHHETHUECKOH TEOPHH rasoB.
B s70 ske Bpema mm 6uiiin Hanucansl «MexaHuka noao0HO H3MEHAOIETOCA Op-
rapmaMay (monyunsmas Beicokyio omenky M. M. Cewenora) u «[Ipomonxurens-
HOCTh JyueHcIycKaHHA 3Beaq». Ha ocHoBammm mpepcrasieHEHX pabor [u-
ONKOBCKOI'0 mM30upaioT uineHOM Pycckoro (HBHMKO-XHMHYECKOro o00Ie-
CTBAa.

Hpyr mayumpix matepecoB I[moakoBckoro GBI HCKIUTHTETHHO UIHPOK,
Ero yrnexanu cambie pasHOOOpasHEIe BONPOCH €CTECTBO3HAHNA W TeXHHKH —
acTpoHOMHA U HeGeCHan MeXaHHKa, dHEPreTHKA H acTpoOHONOIHA, (H3HKa
u reoxummsa, Hpome Toro, oH 3amuMamca ¢uiocoueil H JTUHTBHCTHKOI.
HO 000608 MECTO B €TI0 JeATeIbHOCTH 3aHMMAaKT HCCIeNOBaHUA B OGJI&CTH aBH-
A, BO3AYXOMIABAHHA H MEKMJIAHETHHIX: CO00meHHIl. DTHM TpeM mpobie-
MaM UOCBANEHB OCHOBEEE paboral Ilmomkosckoro,

K. 3. IInmouxxkoecKu if. ApTobnorpaduueckne septer. Apxus AH CCCP, ¢. 555,
om. 2, nm 3, & 2 o6.
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Bosnyxonnapanuem [[HoTKOBCKUI Ha9ad HMHTEPECOBATHCA 0UEHH PAHO —
B Boapacre 15—16 mer. Vike Torma oH yBIeKcs Hpaeeil CO3maHUA MeTalaude-
. CROTO a’spocTaTra H 3aHHMAJICH pemeHHeM BOHpOC&, GHaKHX pﬂBMEpOB TOJAHen
OHITH BOBMYMIHBIA ImIap, 4TOOH NMOJHEMATHCH HA BO3AYX C JIOABMH, GyAydH
cleaaH M3 MeTaJAHdecKoil 000JOYKH ONpeaeleHHOH TOJIIHHEIY 3,

B 1885 r. IlnonKoBCKHI HpHCTYOHI K CHCTEMATHYECKHM HCCIETOBAHHAM
B ofJlacTH MPOEKTHPOBAHMA METATENBHEIX ANIAapaToB jJerde Bosgyxa. B croem
pyxonucuoM Tpyne «Teopns B oOBIT aspocTara, AMEIOMEr0 B TOPA30HTATIBHOM
HaupasJIeHHE ynauaeHHyio gopmy» (1886 r.) om maer Teopermueckoe 06OCHO-
BaHIe KOHCTPYKIHE MeTajllHdecKoro gupmmadnsa. Becmoit 1887 r. pesyas-
TaTH HCCJEMOBAHMIT GBLIH JOOKEHEl MM Ha 3aCeaHuN OTACIeHUA PU3NISCKUX
Hayk O6mecrsa nwobureneit ecrectBosmamma. IlpencemarenbcTBOBABIIME Ha
sacemaguu A. I'. Croneros nepegan pykonuch na orseis H, E, Hyxroscromy.

B mocaenymomue rogsl llnonkosckuii npogomuxan paboTaTh Haj yCOBEpHIEH-
cTBoBaHHeM cBoero mpoekra, OcoGeHHOCTH NPEeNI0KEHHOH HM KOHCTPYRIUH
BAKIOYATHCI, B NpHMEHeHHH TroQPHUPOBAHHOH MeTa/IHIECKOR 060M0oUKH,
a TaKyKe B BO3MOMKHOCTH M3MEHsITH 00BEM aspocTaTa B IMOJETe W HATPeBAaTh Ha-
TMONTHABIIKH ero ras 3a cyeT TelJa oTpaboTaHHEIX OpoayKToB cropanma. He-
00X0IHMMOCTh H3MeHeHHA 00beMa MUPIWKAC/I B IoJeTe JUKTOBAIAch CTpeMJIe-
HUEM COXDAHUTH MOCTOSHHEYI MOJBeMHYI0 CHIY IPH Pa3iWIHEIX TEMIEpaTy-
pax ORpYRalomero BO3AyXa W pasiIMYHEIX BHICOTAX IOJETA, a MOJOTpeB rasa
JaBaJ BO3MOKHOCTH pPEryJHpOBATh HOABEMHYIO CHUIYy TIPH IOAbeMe M CIYyCKe
Ge3 moTepu rasa u GaJjamacra.

B 1890 r. ImonkoBcKuit HAMpaBHJI CBOE HCCIENOBaHHE O MEIbHOMETAJIH-
yeckoM mupiskabie u mebonsmyio Gymaxkuyio Mogeas ero [, M. Meugemeeny.
[To npepnomenuto mocienHero, mpoeKT I[MOJKOBCKOro GHLI paccMOTpeH Ha
sacemanuy VII Bo3gyXomiIaBaTeJbHOr0 OTAeNa PyCCKOro TeXHHYeCKOTO 00-
mectea, llanpHeiiiree pasBuTHE TEOPHM LEIBHOMETANINIECKOTO ARPIKAOIA
osuro mauo ImonkoBeknM B paGoTe «AapocTaT METATITHIeCKUI, Y PABIAEMEII»,
otaocameica k 1892 r, Ogmako, mecMoTps HA TO, 9To naen [{monKOBCKOrO GLIIN
0700peHbl PAJ{OM YUEHHIX, MATePHATBHOH MO/ P/KKH OH HE MOJYYHI U BHHY K-
JeH OBLI 0TKa3aThCA OT IJIAHOB IOCTPOMKHE HUpPWKAGIA.

Bonemoe paumanume ymensan I{monkoBckuii pazpaboTke BOIPOCOB a3ponu-
HaMukH m apuamuu, B 1890 r. uM 6nina zaxkomgeHa pykomuch «IU Bompocy o
JETAaHHH TOCPEACTBOM KpHIIBEB», B KOTOPOil OH HCCIEfOBAJN BeIHIHHY CHI,
HEeHCTBYIOI X HA MJIOCKYI0 [JIACTHHKY TPHU ee NBIMKEHHH B BoO3JyXe, 3Mech
ke [{monKOoBCKHM GEIIIa BOEpBEIE CleJIaHa IMONbITKA JaTh KOMHIeCTBEHHYIO OLMEeH-
Ky BIUAHUA YOJUHEHHS NJIACTHHKYM HA BEIHINHY Aa’POJHHAMHIECKUX CHJI.

Jra pabora Geula modosxurenbHo omemena H., E. M{ykosckuMm, KoTOpEIH
YKashlBaJI, 9TO OPHUIHHAJbHEIE METOABL MCCIEJ0BAHNA, PACCY:KAEHHA H OCTPO-

8 Astotuorpagmua K. 9. I{uonKoscKoro B ero paGore «IIpocroe yuenuwe 0 BOSLYIIHOM
kopabne W ero mocTpoenmu», usfg. 2. Kaxyra, 1904, crp. IV.
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YMHEE OIBITH aBTOPA He JHUIIEHHK HHTEpPEca W, BO BCAKOM ciIydyae, XapaKTepu-
BYIOT €ro KaK TAJaHTIHBOI0 HCCIEIOBATEIN,

B 1891 r. wacTh ykasaHuoii pykomucu I[momkosckoro Oblia HameuaTaHa
B «Tpynax ormenenna ¢usmaeckux mayk OOmectsa mobuTemneil ecrecTBo3Ha-
HHUA» Toj HasBaHmeM: «JlaBieHue ;KHKOCTH HA DPABHOMEPHO NBIGKYIYIOCA
B Hell miockocTe». JTo OBLTA HmepBas medaTHAas pabora yueHoro,

B 1892 r. Ilnonkosckmit nepeesiaer 8 Kaayry, rie, mpofoiskasg 3aHIMATh-
¢A NpenomaBaHWEM, He MpepHBaeT CBOMX HAayYHHIX ucciemoanmit, B 1894 r,
B xypHame «Hayka m :xusmp» GhuTa omyOnmKoBama ero palora «Aspomiaan
HIH NTHOenono0Has (apHaIMOHHAA) JeTaTelbHAasA MamniuHa», B sroit paGorte
[uonxopckuM OblIa ODpeAlo:eHAa cXeMa CaMoJdeTa ¢ MeTANIHIeCKHM KapKa-
COM, 0UeHb OMM3Kafg K COBPEMEHHOI: MOHOIIAH ¢ OOGTeKaeMHEIM (I0o3ellssKeM,
CcBOOOAHOHECYIHe KpHIIbSA, TOJCTHE Ipodmiab ¢ 3aKpyriIeHHOU NepegHel
KPOMKOii, KolecHOe IIACCH, [BUTaTelb BHYTpeHHEro cropaunsa, Brur mam Tak-
7Ke aHaJIu3 9TOH CXeMH KaK € TOYKH 3PeHHA a3 PONUHAMUKE, TaK U ¢ TOYKH 3pe-
HHA NPOYHOCTH KOHCTPYKIHH,

Paboras Ham mpoekTaMu qUPIIKA0AA M caMoneTa, L[HOMKOBCKUI CTOMKHY -
cA ¢ HeoOXOAUMOCTHIO IOIYYEHHA TOYHBIX MAHHEIX O CONPOTHBIEHHH CpEIbL.
Ilocne pama omBITOB B €CTECTBEHHBIX YCJAOBHAX OH HpHOIEN K Hee HCILITAHUA
MoJiellell B YCIOBHAX HCKYCCTBEHHOT0 NOTOKa Bosmyxa. B 1897 r. um 6rura 1mo-
cTpoera B Haayre aspognmamuueckas Tpyba co cBOOONHOM CTpyell Bosmyxa,
B KOTOPOIf OH IPOMBBOJHUI TPOAYBKH TN pasiamguoil ¢opmel, ITo GEIIa mepead
B Poccum aspopmmaMmueckas TpyOa, IpHMeHEHHAA AJA HCCIENOBaHMI, CBS-
BaHHHX ¢ paspaboTKOoil BOOpOCOB aBHANUHU. Pe3yIbTaTH IpOBEIEHHEIX OILITOB.
¥ cpelaHHBIE BHIBOJIEI Oulam uamosensl [{momkroBckuM B pabore «J[aBmemie
BO3/lyXa Ha IMOBEPXHOCTH, BBEIEHULIE B HCKYCCTBEHHEIH BOBIYNIHEIH ITOTOK»
(1898 r.), omybamroBauHOI B ;kypHase «BeCrHHK ODHITHOH (HBMKH M 2Je-
MEeHTapHOH MaTeMaTHKH»,

B cenratpe 1899 r. yuenmii obparunca B AxkageMuio HayK ¢ mpockGoii pac-
CMOTDPETh PE3YJILTATH €r0 IEePBHX OMBITOB IO CONPOTHBIEHUIO BO3AYXa WM ac-
CHTHOBATH CpPeJCTBA Ha MX mpopomkenne. Ha saceganuu QHaHKO-MaTeMaTHde-
croro ornenenns Axamemunm aragemur M. A. Prikaues nax BecbMa Gmaronpu-
ATHBIA OT3HB 00 ombITaX l[MOJKOBCKOTO, OTMETHB, YTO OHH (3aCJYKHBAIOT
HDOJTHOTO BHEMAHHA AKaTeMHH KaK Mo Hjee, TaK U IO Pa3HO0OPABHId OIBITOBY.

Ha ocmoBammu orssisa Prikauena Axamemus Hayk Begana I[momxoBcromy
mocobme HA TpOBEJeHHE [ATbHEHIIHX ONEITOB N0 CONPOTHBIEHHIO BO3/yXa,
II03BOJHUBIIEE €My 3HAYHTENBHO PACIIUPHUTH NPOrpaMMy uccienoBamuit, B mae
1900 r. ygeHsiit DpUCTYIII K MOCTPOKe HOBOI a3 poMHAMUYECKOil TpyOHl 3Ha-
YHTeJIbHO GOJBIIHNX pa3dMepoB,deM mepBas (II0Maahb IONePeTHOr0 Cedentd Tpy-
ObI GhTa yBeawdena B 4 pasa). K xommy roga Tpy6a Gsina mocrpoena, u [{moa-

¢ BrnucKa M3 OpOTOKOIA 3aceflaHuA (PHBHKO-MAaTEeMAaTHYeCKOTO OTHeNeHNA AKaaeMau
Hayk or 6 oxrabps 1899 r. Apxme AH CCCP, ¢. 1, om. 1a, Ne 146.
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KOBCKMIl CMOT IPHCTYNHTh K OPOBEJEHMIO ONEITOB, a eINe uepes roji mM Ghua
IpeficTaBIeH B AKaIeMHI0 HAyK OTYET O MePBOM YAaCTH TPOBETEHHHX BKCIe-
PHMEHTOB.

IMuonkoBcKMEr paccamTHIBAN, 9TO mpepcTaBiaeHHsiit M «OTuer AKameMunm
HayK 00 ompITax IO CONPOTHBJIEHHIO BO3XyXa» Oymer omyOIHKOBaH B HM3fa-
HHAX AKaJeMHH, OHAKO, HECMOTPA HA TO, YTO OTYET CONEPIKAT PAJ, BASKHBIX
BEIBOZ10B, 10 OKTaAGprcKoil peBomionum aTa pabora Ilmomrosckoro Tax u me
ObLTa HameyaTaHa, ¥ 9eHOMY ynauxocs omyGankosats B 1902, B myprane «Ha-
yuHoe ofo3peRue» THIME HeOOIBIYI0 cTaThio «CONPOTHBIEHHE BO3AYXa H BO3-
AyXoILIaBaHHE», B KOTOPOl HM OBUIH JaHE OCHOBHEE BRIBOJEI M3 ONBITOB IV
COIPOTHBIEHHIO BoO3myxa, mposemenamix um B 1900—1901 rr,

Cpenu Tpymos IlmonxoBcKoro ocoGeHHO BHJENAIOTCA €ro HCCIeOBAHUA
B 00acTH paKeTOAWHAMHKH H aCTPOHABTHKH. MEICAB 0 BOBMOKHOCTH HOKO-
peHus Ge3TpaHHYHBIX MHPOBHIX NPOCTPAHCTB BosHHKIA y Llmomxosckoro
O4eHbL paHO — eire Bo BpeMa mpeGriBanusa B Mockse B 1873—1876 rr, B 1y
0Py AJA AOCTHKEHHA KOCMHYECKUX CKOpPOCTEH OH Npeqmosiarai HCIO0Jb30-
BaTh CBOMCTBA MEHTPOOEKHOI cuisl, «f1 GELT TaK BBBOTHOBAY, jaske NOTPACEH, —
nucanx mosaHee Honctantun JyapRoBHd,— 94TO OENY0 HOYb He cmal — Gpo-
nut mo MocKBe w BCe fyMall 0 BeJIUKHX CJENCTBUAX MOEro OTKputusa. Ho yue
K yTpY A yOeamica B JOMHOCTH Moero naobperenns. Pazodapopanue ObLTO Tak
7K€ CHJIBHO, KaK U 09apoBaHMe, JTa HOUb Ha BCIO JKH3HD MO0 OCTABILIA CJEN.
Uepes 30 mer a eme mHorga BUMKY BO CHE, 9TO MOAHHMAIOCH K 3Be3[aM Ha Moeil
MamuHe # YYBCTBYIO TaKoil ke BOCTOPT, KaK B Ty He3aOaAMATHYI HOYb» °,

B 1878—1879 rr. IlnonkoBCKUil Ha9al COCTABIATL aCTPOHOMAIECKHE dep-
TEKI», TOIJA € UM O CKOHCTPYMPOBAH NPHOOD [JIA UBYIEHUS NeHCTBHA HA
AMBOH OpravH3M YCKOpPeHHSA CHIH TS/RECTH, a ellle Iepes IeTHpe rojja OH BIEp-
BLIe ]:[]JHXO)IFIT K MBICIH 0 BO3MOM{HOCTH HCHOJb30BaHHA peaKTHBHOl‘O OpwH-
LAHa 1A ABIKeHUA B MHPOBOM mpocTpaHcTBe, B cBoeil pykonmcmoit paGore
«CBo6GogHOE mpOCTpaHcTEOY, saKonyeHnol B 1883 r., om nmcax: «[Tomomum, aro
fnaHa 0OYKa, HAMONHEHHAs CHJBHO CHKATHIM razoM. Ecim oTBepHYTH OomumE H3
ee TOHUYAHMHX KpPaHOB, TO ra3 HeNpPEpHBHOH cTpyeil ycrpemurca u3 GO9YKH,
IpHYeM YOpPYyLocTh rasa, OTTAJKHBAIINAA €ro YacTAOH B IPOCTPAHCTBO,
OymeT Tak ke HEmpepHBHO OTTANKHBATH M Ooury. Pesyabrarom sroro Gymer
npepsBHOC HaMcHeHHEe mBHyKeHHs Gourm»®. B aroii ;xe padore I{moinkoBcrumit
OpumeJ K BHBOAY, 9TO B CBOﬁO,ﬂ,HOM upoc'rpchTBe JABHHEHNEe HEeBO3IMOHHO
6es moTepH MaTepHH,

Jansueiimee passurne nnes I{HoIKOBCKOro 0 MEKITAHETHHX COOOMEHHAX
noxyansa B ero HayuHo-pamractHaeckunx mpomssepenmax «Ha Jlyme» (1893)
u «I'peast o 3emue u mebe m sdhdexTr Bcemupuoro taroreRus» (1895). Hon-
CTaHTHH JEyapmoBUT Golbmoe MecTo OTBOAMI HayuHO#l ¢anracTmkre. OH mH-
can: «CHagana HeH30eKHO HAYT: MBICIL, (aHTA3HA, CKA3KA; 34 HUMH INECTBYeT

5H. 9. luoaxoscKuit. IIpoctoe ydemHe o BO3AyMHOM Kopabie m ero mo-
crpoennu. Mag. 2. Kamyra, 1904, crp. IV.
¢ Apxus AH CCCP, ¢. 555, om. 1, m. 31, m. 41 o6 — 42,
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Hay49HHII pacuer, ¥ yiKe B KOHIe KOHIOB HCIOJHEHHe BeHYaeT Muicab. Mos
paGora oTHOCHTCA K cpejHeil pase TBopuecTBa. Boxee, gem kro-HuGyns, s TO-
HIMalo Ge3mHy, pasieasiomlyi0 HeI0 OT ee OCYMECTBIeHHA, TAK KaK B Tede-
HHe MOell KM3HA A He TOJIBKO MHOTO BEIMCIANL, HO H HCIOXHAN, paboTas Takxe
pykavu. Ho Helbas He GHTH Hjee: MCHOJHEHUIO NPENIECTBYET MEICIb, TOTHO-
My pacuery — (aHTasmm’.

Han6onpmmit HATEpeCc NpeNCTaBIAeT ero HayIHO-GAHTACTHIECKOE HPO-
napenenne «'pessl o 3emiIe u HeGe...», B KOTOPOM, B 9aCTHOCTH, M BIIEDPBHIE
BLICKA3aHA MEICIB 0 CO3JaHHM HCKYCCTBEHHOTO CHyTHHKA 3emiau. B arom mpo-
nzpemennn Komcramtum ImyapnoBHY mHcal, YTO «B0oOOpamKaeMHIl CIYTHAK
3eman, Bpose JIyHE, HO IPOH3BOIBHO OMH3KMI K Hameid miaHere, JHIIb BHe
mpeneaoB ee atmocheps, sHagnT Beper 3a 300 or 3eMHOE MOBEPXHOCTH, IMpefl-
CTABHT, IPH OYeHb Malloll Macce, IpHMEP Cpefhl, CBOOOIHOM OT THasKeCTH» B,
7 cTABHJ BOMPOC, «KaK COOOINHUTH 3eMHOMY Tely CKODOCTb, HeOOXONUMYIO M
BO30YKIEHNA WEeHTPOOEKHOH CHIBI, YHWYTOKAIOMIEH TAMECTh 3eMIH, KOraa
3Ta CKOPOCTH AOJKHA JOXOJATH A0 8 BepcT B OAHY CeRyHIy? °.

C 1896 r. IlmonKoBCKmil mpHCTYHAeT K YrayOJMeHHEIM T€OPeTHIECKUM M3bI-
CKAHAAM O BO3MOKHOCTH PpeIIEHHA NPOGIEMEl MEKIIAHETHHX COO0OmIeHMH
mpu momomy paxer. MEICTB 5Ta He ABIAJNAcCh HOBOM, ee BHICKA3HBAJMN I PaHb-
me, OJHAKO Belmyaiimeii sacayroii IlmoaKkoBckoro ABIA€TCA TO, YTO HM BIEp-
BRIE GHJIS, CTporo Hay49HO JOKa3aHa BO3MOKHOCTH ]]pH'MBHEHHH peaHTHBHOI‘O
IpUHIUIA JUIA DOJETOB B MAPOBOM HPOCTPAHCTBE W CO3JIaHA TEOPHA IPAMO-
JIWHEHAHOT0 JBUKEHHA PaKer.

OznaxomiIeEne ¢ paGounmmm Mmarepmanamm IImOMKOBCKOTo, XpaHAIUMUCH
B Mocrorcrom ormenennn Apxusa AH CCCP, morassBaer, aro yxe B 1897 r.
OH BHIBeJ CBOI0 HEHE IIMPOKO H3BECTHYH (OpMyIdy, yCTAaHABIHNBAWILYI0 aHA-
INTAYECKYI0 3aBECHMOCTh MEKAY CKODOCTBIO paxeTH B Ji000f MOMEHT Bpe-
MEHH, CKOPOCTHI0 HCTeUeHHsA rasa M3 COIIA JBHTATeN, Maccoll paKeTs HMac-
coif M3pacXOJ0BaHHKIX B3PHIBYATHX BemecTs (cM. puc. Ha crp. 467).

Ilpa BmBome sroit opMydsl IL[HOTKOBCKEMIT MCXONHT H3 IPEIIONOKEHHSA
0 IOCTOAHCTBE OTHOCHTEILHOH CKOPOCTH MCTEUEHHA TACTHI[ rasa. JTa THIIO-
resa 1{mMOIKOBCKOro M [0 HACTOAINETO BpeMEHH INMPOKO IPHMEHAETCA B pa-
KeTOMHHAMUIKE,

Cormacuo ¢opmyie [lmOIKOBCKOro, CKOpOCTH IONeTa pakerhl (0ea ywera
CHJ TATOTEHHS M CONPOTHBIEHHS BO3AyXa) pPaBHAETCH:

ANCELA)

7K. 9. llmoxkosBcKnil HecnefopaHHe MHpPOBHIX IPOCTPAHCTE DPEAKTHBHEIMU
npuGopamu. «BectHEK Bosgyxommasamus», 1911, MNe 19, erp. 16—17.

8 K. 9. luoanroscknii. I'pesst 0 3emue m HeOe u aerTnl BCeMHPHOTO TATC-
Temusa. M., 1895, crp. 49—50.

9 Tam ke, cTp.  50.
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V — cropocth pakeTs B J0G0il MOMEHT BpeMeHH;

V, — oTHoCHTeNbHAA CKOPOCTH MCTEYEHHA JACTHI[ rasa;

M, — mMacca paxersl 0es B3pHIBIATHIX BEIIECTB;

M, — monHag Macca BBPHIBYATHX BEINECTE B HAYANE [IBHKCHHA;

M — mepemeHHas Macca B3DPHBUATHIX BEIECTB, OCTABNINXCH HEB30PBaH-
HEIMHE B [aHHBIH MOMEHT BpEMEHH,

MarcumanbHaa cxopocts Gymer mpm M =0, 1. e.

Vinax = Valn (14 472).

Herpynso BHAETH, 4TO CKOPOCTH ABHKEHHA DPAKETHL B IYCTOTC TEOPETH-
YeCKH HEe OrpaHMYeHA W 3aBHCHT JHIIb OT CKODOCTH HCTEIOHUSA 9YACTHI[ rasa
H OT OTHOINEHHA MACCHl BSPHBUATHX BEMIECTB K Macceé paKeTHl.

dror BeiBop LlmomKkoBcKoro mMel o4eHb (OJNBINOE 3HAYEHHE [JIf HalbHe-
IIero pasBUTHA PAKeTHON TeXHHKM, TaAK KaK CBHETENHECTBOBAN O BO3MOKHOCTH
HOCTHKEHHA KOCMHYECKHX CKODOCTEHl M YKAa3hBal, B KAKUX HANPABIEHHAX
DOJKHB OHIH PasBHBATHCA TEOPETHIECKHE HCCIENOBAHHA B 3TOH 0GIACTH.
Corxacuo gopmyne IlHOIKOBCKOTO, I/ NOBEIMIEHAA CKODOCTH IOJETa PAaKEeTH
HeoOXoguMO OHIO paboTaTh HAJ IOBHINEHHEM CKOPOCTH HCTEYeHHA TACTHUIL
rasa M HaJ| yBeIWUeHHeM OTHOCHTEJBHOTO (a He a0CcOIIOTHOTO) 3aaca TONNHBA.

dra dpopMyna qapaia HAealbHYI0 CKOPOCTh paKeTH 0ea ydueTa moTeps, 00y-
CJOBIEHHBIX CHIIAMM TATOTEHUA M CONPOTUBIeHNA cpentl. B ganpreitimem I{uom-
KOBCKMH yCIIO/KHIII 8a/1a9y: OH BBEJ B PACYeT NPHTAKEHNEe 3eMIH H CONPOTHB-
JIeHde BO3AyXa WM IPOM3BEN pacueTHl JJA clIydaeB, ONU3KHX K JeHCTBHTENbHBIM,

Beopa B pacder cuiy TAmKecTH, L{HOMKOBCKMIZ IMOTY4HI:

M —
Vaax =Viln (14 372) - (=5,
rie -

p — aBCONIOTHOE YCKODEeHHE PaKeTHl;

g — YCHKOopeHue 3eéMHOI'0 TATOTEHH,

B 1903 r. ITuoakoBckumii ony6anKoBaa cBoil kraccuueckuii Tpyn «Mcce-
IOBaHHEe MUPOBEIX IIPOCTPAHCTB PeaKTHBHEIMH mpHGOpaMm», B KOTOPOM BIep-
BhIe ObLTa HAYYHO 00OCHOBAHA BOBMOKHOCTH OCYIIECTBIEHHA KOCMHIECKMX IO-
JIeTOB IPH TOMOIIH PAKETH U JaHBE OCHOBHLIE pacdeTHble GOPMYJIEH ee IOJeTa.
B sroit e paGore yueHHM GBUIO yjlelieHO GOJbINOe BHUMAHUE BOIPOCAM TOI-
amBa paa Kocmuueckoit pakersl, [lo komma XIX B, maxopuiaum mpuMeHeHHe
JUNIb peaKTHBHBE JBAraTeln Ha TBEPAOM TOIIHBE — NODPOXOBHIE DPAKETHI,
Onnaxo ITnoskoBCKMil TTOKaBad, 9TO AIA pPaKeT NANbHEro jeiicrBusa Hamnbolee
a(peKTHBHEIM ABJIAETCA ABUraTedhb, paboTanIluii Ha MHUIKOM TONJIUBE, H AaJ
OpHHOHOHAJIBHYK CXeMy TaKOTr0o OBHTATEJ.

3nauvenue paborhl «/cclnegoBaHHMe MHDPOBEIX IPOCTPAHCTB DEAKTHBHBIMH
npuGopaMm» *TPYAHO HepeoleHuTb, 3acayroii I[momkoBckoro ABiaseTca To,
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9T0 OH BHeC OOJBIION BKJAJ B HOBEIH pasfes] MeXaHHKH — MeXaHHRY Tet Ie-
pPeMEeHHOH MacCH, CO3JaJ TeOpHI0 HOJeTa pPaKeTH C y9eTOM H3MEHEHH:S ee
MAacCH B IPOLECce JIBHKEHAA H CTPOro HayIHO 000CHOBAN BOBMOMKHOCTH J{OCTH-
JKeHHSA KOCMHYECKHX CKOpPOCTeit,

Opunaxo B mepBoM pmecaTHiaernn XX B, aTa pabora ocrarack HesaMedeH-
woit kak B Poccun, Tak 1 za rpanuneil. Bropumuno ona Gbra HameusaTana (B 3Ha-
quTeabHO pacinupennoM Bume) B 1911—1912 rr. B ;xypraxe «BecTHER Bo3ny-
XOmJIaBaHua», ITUM GHUIIO IMOJNOMEHO Hauado monyiapusanmu maeit [[momxros-
CKOro B 00JaCTH MEeKINIaHEeTHHIX cooOmienmii. B cratbe 1911—1912 rr. yuensii
nofpo6GHO HCCIe0BAJ COIDOTHBIEHNE aTMoC(epsl H HpHImeI K BHBOXY, 4TO
pabora, HeoOXopuMas s IPEOJOJEHHA CONPOTHBIEBHs ATMOC(EpPH, COCTaB-
Js1eT THINb HE3HAYUTEIBHYI0 9acTh paboTel, HEOGXOMUMON I NPeoyodeHHs
cmt TAroTeRusa. B aroi jke crathe LlmoaroBcKEM GBIIO CHEAHO BHYHCICHHE
HaUBLITONHEHImEro yria mogbeMa paKkeTHOro Kopalias, nmpo0OHBalomero cJaoi
aTMoc(epH, a TaKKe BHICKA3aHA MEICIL O BO3MOKHOCTH MCIONB30BAHHA AN
MPKIITAHETHHI X IOJETOB DHEPrHH pacmajga AaTOMOB,

B 1914 r. [{uonkoBcKuil uaam oTaeiabHON Gponropoi fonoTHeEne K paGo-
ram 1903 1 1911—1912 rr., B KOoTOpOM 0H, B YaCTHOCTH, CHOPMYIUPOBAJ CBOH
TEOpEMbl 0 PEAKTHBHOM JBIGKEHHH. 3[eCh JKe OH yKasad Ha BO3MOKHOCTH
TmpUMeHeHHs 030HA B KadecTBe OKHcIuTeNsi, Brmocmencrsuu [{uonkopckuil eme
HEeCKOJBKO pas BosBpamaica K paGore «Vcciemosanne MEPOBHX MPOCTPAHCTB
PeaKTHBHHME HpmOOpaMu», MONONHAA H pasBHBAfg ee,

He orpannunBasck pazpaGoTKoil TeopeTHIECKHX BOOPOCOB, L[MONKOBCKHH
Jlad pAj TPAaKTHYECKHX YKasaHHH 1O BONPOCAM NPOEKTHPOBAHHA W H3FOTOB-
nenuA oTAeabHEIX AeTaxeii pakers. C 1903 mo 1917 r. mm Gri0 mpenIoXKeHEO He-
CKOJIBKO CXeM KOHCTDYKIUH KOCMHYECKHX paKeTHHX KopaOmeii, IIpm aTom mM
OBIIH paccMOTPEHH TaKHe BOIPOCH, KaK yIpapleHUe paKeToil B 663803 YIIHOM
IPOCTPAHCTBE, OXJTAKIEHUE CTEHOK KaMephl CrOpaHUsA OJHHM H3 KOMIIOHEHTOB
ToImjinBa, NOpHMeHEeHHEe TYrolJIaBKHX 3JeMEeHTOB H Aap.

B roppr, mpegmecTBoBaBIIEe NepBOH MHpoBOil Boiime, I[monxomckuii, Ha-
pany ¢ pazpaboTKOi BOIPOCOB PeaKTHBHOTO JETAHMUA, HPOJOIKAN TAKKe CBOU
uccinenopaHua B obracte Bosgyxonnasauusa, C 1910 mo 1914 r. um Grto omy6-
ANKOBAHO IATH OPOLIID, MOCBAMEHHHX npo0ieMe NeJbHOMeTATINIECKOTO
MHPIKAOIA.

B mae 1914 r. KomcranTun InyapAaoBUy NPUHAN y5SacTHE B IPOXOJHUBIIEM
B IlerepGypre 111 Beepoceniickom BO3AyXOomiIaBaTeIbHOM CBE3Jle, HA KOTOPOM
OH BRICTYIHJ C JOKIAJ0M O IPOEKTe CBOEr0 NUPMKAOIA, HeMOHCTPHPYA HpH-
Besennsie nm Mojenu, Fla cBoe msobperenne IlmonkoBckuil moaydua maTeHTH
B lepmanun, Asrann, @paugun, Wranuu, Beasrum, ofgHaxo 10 peBOdOIAR
B PoccHyu ero ImpOeKT IEeTbHOMETANIMYECKOr0 NUpPWKAOIA TaK M HE HOIYy-
UM TMPAKTHIECKOTO OCYIECTBIEHHA,

WccnepoBamnsa [{moTKoBCKOTO B3aTparuBadl TakKe psajg Apyrux obaa-
cTeil ectecTBo3HAHMA W TexHHKH., B 1914 r. mm Omna magana kuura «Bropoe
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HAgalo TePMOJUHAMHKHY, B KOTODOH yUeHHIH BO3paKal OpOTHE GecOpemenb-
HOTO PACIIHpPEHAA TPaHil TPHMEHAMOCTH H3BECTHOTO JHTPONWHHOTO IOCTY-
aara Huaysuyca: «Temnora He MoxeT caMa coGoil mepeiiTi ot Gosee X0J0XHOTO
_Tella K GoJiee TONJIOMY», H CTaBWJ IIOf COMHEHHE BHICKA3aHHOE MM IOJOKEHHEe
0 TOM, 4TO «9HTPONHA BCEIEHHOI CTpeMHUTCs K MaKcuMyMy», Jta paGora Ilmox-
KOBCKOIr'0o OHJa HalpaBjeHa NPOTHB IOJYYHMBIIEr0 CPABHHUTEIBLHO ITHMPOKOE
pPacmpoCcTpaHeHme B3IJIANA O IMOCTOAHHOM OGECIEHWBAHHH BHEPTHH B NIPHPOJIe
H 0 AKOOH Hems3OeXHOH TemiaoBoil cMepTH BcedeHHoit, Omupasch Ha yKazaH-
HEIL BHIHe mocTynaT Hiraysnyca U Bo3BojA ero B paHT BCeoOMmero sakoHa pH-
POABI, CTOPOHHWKH 3TOH TEOPHH YTBEDIKIAAW, YTO HACTaHeT BpeM:A, KOrja
COJHIA TOTYXHYT, MHD BaMpeT, Bce rupoe yHHuTO;uTCA. Ho aroro e Oyner,
poapa:xan uM Ilmonkosekumit, ecim mocryrar Hiaaysuyca He mpusHaBaTh Haga-
JIOM HJIH 3aKOHOM, & PACCMaTPHMBATh eT0 UMb KaK «HabaIofeHne, 9aCTO TOBTO-
pAnINeecs, Ho-BEAMMOMY OYeBHHOEe, HO KaK OyaTo HapymaeMoe IO CIOBAM
caMUX ke yJeHHIX» 10,

B aroi ;e paboTe, paccMaTpuBaA IpaBHTAMOHHEYIO 06paTHMOCTh DHEPTHH,
I{nonxopcKuil mucax: «...B Moeil gyme cospelro ceMa Haae:xasl o6 oGpaTuMo-
CTH Ipolecca paccesHua temiaa, Ecan 510 rak, To 9eI0BEeUYECTBY OTKpEIBAaeTCA
Oynymee, He3aBHCHMOE OT COJNHEYHOH JHEDPrHH»,.. !

Ozmakomienme ¢ mayuubsiM HacaemueMm I[moakroBckoro mokassiBaeT, 49ro
HA9aJM0 ero pasMBILJIEHUH Haj BompocaMu 00paTHMOCTH ABIEHWH OTHOCHTCA
K KoHIUy npouaoro croderus, B 1905 r. nuM 6bna 3aKoH9eHa pyKomuchk paboThl
«Bropoe magam0 TePMOMUHAMHUKHY, ONYGAUKOBATE KOTOPYIO €My YAAM0CH JHIIb
B 1914 r. Boocnemcreuu I[moiakoBCKUiT eme HECKOJBKO pas BOSBpPAIMANCA K
Bompocy o6 o0paTHMOCTH fARJEHMWI, HANHCAB pAJ cTaTell, MOCBAIEHHHX 3TOH
npobaeme,

ITocne omyGauroBamusa paGorhl «Bropoe magaio TepmommmamMukmy I{mo-
KoBcKnii B ceHTaGpe 1916 r. o6patuica B OGmecTBo COfeNCTBUA yCIeXaM OmbIT-
HBIX HayK U BX DpaktuHdeckux npmmenernid um. X. C. Jlegennosa ¢ mpockfoit
BHJIATh eMy CyOCHAHNI0 Ha IPOBEICHHE ONMHCAHHEIX OmbiToB. OMHAKO SKCHEpT-
Had KoMmuccua OOGmecTBa mama OTpHIATeThHOE 3aRII0OYeHNEe, M B BHIade cyo-
cugun IlmonkoscKoMy GBIIO OTKazaHO.

Il'oper mepBoif MupoOBOil BOHHEI OGHIM KAK MATEPHAIBHO, TAK M MOPAJIBHO
OflHUM M3 CAMBIX TAMKeNBX mepuofoB B kusHN Ilnonkosckoro. Cemesa ero He-
NpepsBHO HCOHTHBANA HYKAy U aumeHusA, 11 Ges Toro CKyaHble BO3MOKHOCTH
H3[0aBaTh CBOU IpoHU3BeReHUA — a 810 Obimo Ads Homcramtuma dmyappoBuda
9pe3BHYANHO Ba/KHO, TAK KaK TONBKO TAKHM OyTeM OH HANCAICA COXPAHUTH
CBOM MJIeH JJIA CAeAYyIOIHX NOKOJeHMI,— ObaM eme Gosee orpanudeHs!, 1lo-
KazaTeJIbHO, 4TO 3a [BAa HocaenHUX BoeHHHX roma (1916—1917) emy ynamocs

1‘%1{. 9. 0noaxosckuil. Bropoe mawanmo Ttepmogmuammim. HKamyra, 1914,
cTp. 6.
11 Tam sxe, cTp. 23.
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omyGJAMKOBATh JHIIb OfHO CBOE IIPOM3BEJIeHNe C 09eHb KPAaCHODEINBHIM HasBa-
anem: «I'ope H remmiiy.

Ilo peBommommm ycinoBmsa A TBOpUecKoil meareapHoctd IlmomkoBcKoro
OHIM HCKINYHTeNBHO Taxenmmu, Ero mpem, maMHOro omepeaBlnme CBOe
BpeMsA, He HAXOMWIHM NDU3HAHHA y IpeAcTapHTeNell ouIuanbHOll HayKH.
EMY OpHXOOHIOCH CTaJIKHBaAThCA ¢ PaBHOOYIIHEM M HeBepHeM, MHOTHe CUHTa-
au ero GecHOYBEHHEIM MEUTATENIEM, CKENTHIeCKH OTHOCHINCH K YYeHOMY-
camoyuke Gea muniaoma. He momywas M MaTepHaabHOM, HE MODAJbHOH HOJ-
mepsxkH, I{monkoBckmit 6511 mpegocrasaen camomy cebe. «Tsaxeno paborars,—
¢ Topedbio MHCAN OH,— B OAWHOUKY, MHOTME T'OAbl, IPH HeGIaronmpUATHH X
yCJHOBHAX M He BUJETh HHOTKYJa OPOCBETa | copeiicteua»'?, OpHaKo ero moa-
Jgep/KHBaJa Bepa B yclex mena, KOTOPOMY OH HOCBATIJ BCIO CBOIO JKUBHB. On
He XO0Tel W He MOr IPHMHPHUTHCSA ¢ TeM, 9TO ero paboTH CcUMTAIH OecIouBen-
HHMT (aHTasuAMHE, 00peYeHHEIMH Ha Heyxady. «Bslro BpeMms, u oyeHb Hemas-
Hee,— MHCAT OH, KaK OB Gpocad BEI20B BCeM, KTO He BEPHJ B OCYIECTBUMOCTH
ero mjeit,— Korja uaes 0 BO3MOKHOCTH y3HATh COCTAB HEGECHBIX Tell CUUTa-
jack mayke y 3HAMEHUTHX YYeHHIX W MEcanTeneil Geapaccymuoil. Temeps aro
ppeMs Ipomao. MEICTE 0 BO3MOKHOCTH Gojlee GIM3KOT0 HENMOCPECTBEHHOIO
H3yueHHs BCEJEHHON, A yMaio, B HacToAlee BpeMs IoKaskeTca eme Goxee
nukoit. CTaTh HOTOH HA MOYBY acTePOHOB, IONHATH PYKo#l KameHb ¢ JIymsi,
YCTPOUTH JNBIKYIMUECA CTAHIWU B dUPHOM HPOCTpaHCTBe, 00pasoBaTh K-
BEIe KOJBIA BOKpYr Semun, Jlyust, Conana, sabaogate Mapc Ha paccToaENE
HECKOJTBKHX JECATKOB BEpCT, CHYCTUTHCA HA €ro CIyTHHKH HJH Jajke Ha ca-
MyI0 ero MOBePXHOCTh, 9YTO, IO-BHIUMOMY, MOKeT OHTH cymacOponmee! On-
HAKO TOJBKO ¢ MOMEHTA IPUMEHEHHS PeaKTHBHHIX NPHOOPOB HAYHETCA HOBAfA,
BEIMKaA 5pa B aCTPOHOMHHE — 3I0Xa (oJee MPUCTANBHOrO H3ydeHHA HebGa»r'®,

HopeBHEIM 06pa3oM H3MEHUJINCH YCIOBHA u3HE U paborsl Lluorkoscroro
mocae Bemukoit OrTaGpbckoil conquanucrmaeckoin pesononuu., B 1919 r. In-
onKoBcKMit Obu1 mabpan wienom Commanucrmyeckoil (mosgaee Hommynmcruge-
cxoil) Akapemun, a B cenrabpe 1921 r. mocramosienmem Cosaapkoma PCOCP
eMy Oblla HasHaueHa NepCOHAJbHAs neHcHa. Bumepssie 3a maoro jget LlMonxos-
CKHUH TMOMYyTaeT BO3MOKHOCTh IIOJNHOCTBIO IOCBATHTH ceba HaydHOH# pabore.

Ilpusranme i BECOKAA OIEHKA €ro TPYAOB BH3BAIU Y YIEHOr0 HOBBIM IPH-
auB TBopueckux cuia., Ecam go OKTAGPBCKOHE peBONONEA MM OBLIO HAINCAHO
130 paGor (n3 nux mamegarano okolo 50), To 3a rojst CoBeTCKOM BIACTH YHCIO
ero NMeYaTHHX U PYKOMHCHHIX paGor mpessicmiao 500.

«IIpu CoBETCKOM NIpAaBHTEJbCTBE,— IHCAT OH B cBoell aBrodmorpadmm, —
ofecreYeHHEI meHcHeli, 1 Mor cBOOOgHEee OTAATHCA CBOHM TpyAaM H, IOYTH

12, lmonkoBcKui, HcerefoBanne MHDOBEX NPOCTPAHCTB PeAKTHBHEMHA
npubopamn (momommenue k 1 m 11 wactm Tpyna Toro e maspamnsa). Haryra, 1914, crp. 7.

1K, 9. IlmonxoscKnid MccaeopanWe MHPOBHX HPOCTPAHCTE PeaKTHBHEIMI
npuGopamn. «BecTEHEK BO3fyxommasammas, 1912, Ne 9, crp. 8.
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He3aMeUeHHHIH Mmpejge, f Bo30yAUN Temeph BHUMaHHMe K cBomM pabo-
Tam»,

Haungalor ocymecTBaathes upen Llmomxosckoro. CoBeTcKoe IpaBuUTeNb-
CTBO INPHUBHANO HEOOXOMHMOH peaH3alHI0 NPoeKTa IEeJBHOMETANIHIeCKOTro
pupmradasa, Paxg opranmsanmuii mpHCTymMI K NPOBEIEHHIO OMBITHHX paboT
o OmpejeNeHHHM pasfenam mpepgiomennsa L{nmonxosckoro, Yuewstit mpopod-
JXaeT PasBHBATH TEOPHI0 METAJLTMYECKOTO a9POCTATA, KPHUTHYECKH paccMaT-
PHBAET CyMecTBYIOMNe CHCTEMEL JUPIKAbIeil, JaeT He0OXOQUMbIe KOHCYJIbTa-
OUA H COBETEHL

B atu xe roasl Iuonkopckuil mpomoskaeT CBOM HCCIENOBAHUA B 00aacTH
MemmiIaneTHbX coobmenuit, B 1920 r, 6s1a onybaukoBana B BUAE OTIEIbHOI
Opouriopsl ero HaydHO-(aHTacTHdeckaa moBecTb «Bme 3emumm», paGora mHanm
KoTopoll 65uTa Hayata uM eme B 1896 r. ITmonkoBckuii B momyasapHOi dopme
H3N0KHUI NPOTPAMMY HDEACTOAIICI0 OCBOGHHA YelJOBEKOM KOCMOCA, OIMCAJ
yCIOBMA TOJeTa H JKU3HM B KOCMHYECKOM Kopalie, HA MCKYCCTBEHHOM CITyT-
HuKe 3emau, Ha JlyHe n ma acrepounax. Clreqyer oTMETHTD, 9TO, HECMOTPA HA
3aHUMATENbHY QOPMY H3J0MKEHUA, BCE PACIETHI M MOACHEHHA aBTOPA HMeJH
CTPOTO HAYYHEIE OCHOBBl W, KaK MPABHUJIO, ABIAIHCH PE3YINLTATOM ero HCCie-
nposagmii, B aToM mpomsBeeHAH MOTyYHIa OTparkeHHe Mbicab LlHodKOBCKOrO
0 TOM, 4TO JJI PeIIeHHd 3aJa4M 3aBOEBAHUA KOCMHYECKOI'0 OPOCTPAHCTBA HE-
06xonuMo O6BENUHATE YCHMIMs YIEHHIX BCEX CTDPaH, COBMATH MeKAYHapOMHBIIT
KOJITEKTHB y9eHBIX, HH/KeHepOB M m3o0peraTeseil, KoTopbiM OyayT obecmede-
HBl BCe HEOOXOXMMEIe YCIOBHA AJNA IJIOLOTBOPHOH paGoTEHL

Ilpopomxan cBom mccaemoBanmsa B 00JacTH pearTHBHOro Apwkenmda, [[m-
onxoBckmit B 1921 r. cocraBiaser miam crarhu «Pakera», B KOTOPOil OH Ipefi-
moIxarald PacCMOTPETh PAJ BOHNPOCOB PEAKTHBHHIX IOJETOB B IYCTOTe H B Ipe-
Jenax aTMOC[I)B]JLI. H 9TOMY e mepHoAy OTHOCATCA ero PYKOIHMCHBIE H IeYaT-
meie paborsr: «Hocmuueckas pakerar (1923), «PeakrusmbIE mpuGop» (1924),
«Pakera B KocMmueckoe mpocrpamcreoy (1924), «Hocmuueckuii Kopaliab»
(1924), «MccnemoBamme MHDOBHX NPOCTPAHCTB pPEaKTHBHBIMH TpuGopaMm»
(1926) m mp.

B xonue nepsoit mososunH 20-x rogos [{nonkoBeKuil, CTpeMACH YMEHBINUTE
KOMIH9eCTBO TONJHBA, HGOGXOI(HMOI‘O A KOCMHYECHKHX II0OJeTOB, BBICKAa3al
MBICIb O BO3MOKHOCTH BO3BpAamIeHHs Ha 3eMII0 63 3aTpaTH IOPIOYEro 3a CUeT
UCIIOJIBb30BAHHEA COIPOTHBIeHNA aTMocdeps. (CremyeT OTMETHTD, ITO BTHM JKe
BompocoM saguManrck: B GCCCP — 10, B, Kougpariok u @, A, I{aunep, B Cep-
magnn — B. I'omann. B mewaru ato mpegmoskenne GbLIO BUEpBEIE OMyOIHKO-
Bago B 19241, @. A. IMampepom B ero crarse «IlepeseTs Ha [pyrue mia-
HETEDY),

C cepenurnr 20-x rogos IlmonkoBckmii HaunmHaeT 3aHEMAaThCA PadpaboTKoil

UK. 9. lroakose xuit, Yeprsr us moeit xusuu, Apxus AH CCCP, ¢§. 555,
om, 2, nm. 13, m. 65.
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TeODHH IOJIeTa PeaKTHBHHX caMmoueroB, Jlo mociemuero Bpemenm Gmorpadsr
y4enoro CYHTAaJH, YTO 3THMH BOHPOC&MH OH HHTGPECOB&JICH JIMIIBb B MOCHIen-
Hie TOJBl }KUSHH, H OTHOCHIH Ha4axo paboTH HAJ 8Toil mpobmemoit k 1929—
1930 rr. OpHako BEHUMATENbHOE O3HAKOMJEHHE ¢ HayuusM HacaemmeM [{mou-
KOBCKOT'0 TOKABLIBAET, YTO HHTEpPEC K HTHM BOIPOCAM MpPOOYIHICA y HEro He-
cKoabKo pasbme. M3 xpamamuxca B MockosckoM otpenenuun Apxmsa AH
CCCP pyronuceit yaeHOro (4acTh 3THX JOKYMEHTOB IyOIHKyeTCA B TOTOBAMEM A
K mepemsmaumio BropoMm TomMe CoGparua coumbenmit K. 9. Ilmoakosckoro)
BHIHO, 9r0 yixe B 1924—1925 rr. uM 6HT cuemad paf pacyeToB, OTHOCAIUXCH
K pearTHBHBIM caMmoieram, B 1926 r.um 6r1ma sakonuena pabora «Aspomiag-pa-
xera (Hoerlil camoner g GoXbMUX BHICOT H CKOPOCTENt)», MOCHYKHBIIAA OC-
HOBOI ana megaTHoii paGorkl «Hoswiit asponnan». J[anpueiimee passutue ero
ugeu B 00JIaCTH TeOPUH PEAKTHBHBIX CaAMOJETOB IOJYIHIH B MeIaTHLIX B PYKO-
nucHux paborax: «Hoprril asponman» (1929), «Peakrusuulit aspounam» (1930),
«Bocxousamee ycropenHoe gBmrenune pareromramay (1930), «Crparomaan mo
aypearktususin (1932) u gp.

PaccmoTpes THOH caModeToB, NPHTONHBIX [JA PasddMYHBX CKOpocreil m
BEICOT moJera, IlMonKoBCKmIl mMpumen K COBEPIEHHO HPaBHJILHOMY BEIBOLY
0 TOM, 4YTO IPH IDOBRIOEHWH BBICOTHI H CROPOCTH moJaera l'[Op].IIHeBBIe OBHIa-
TeNW MOMKHBEL OYAYT YCTYOHTH MECTO IBHUTATeNAM peaKTUBHHIM. EMy mpu-
HaJ|JIesKaT IPOpPOYecKue CJI0Ba: «3a dpoil a9 POILIAROB BHHTOBHIX JOJKHA CJe-
J0BaTL ®pa a’POINIAHOB PEAKTHBHHIX HIH adPOIIAaHOB cTpaTocdeps»'s, 3Ha-
deHHe 3THX CJIOB CTAHOBUTCHA 0COOEHHO ACHEIM, €CITH BCIIOMHHUTE, 9TO OHH OLLIN
IIPOMBHECEHH 3aJI0JIT0 /10 HOCTPOIKH IEPBOr0 PeaKTHBHOTO caMoJeTa, B IIe-
puox GeapazfelbHOTO TOCHOACTBA MOPHNIHEBOH aBHAIMH,

XapakTepusys pasiHYHbe THIHE aBHANHOHHLIX JBAraTeneil, [[HoIKoBCKILI
0TMeYaJl, 9TO [JIA CAaMOJeTOB, JeTAINX HA BEICOTE, HE IPeBhmAamel 3—4 KM,
co cxopoctso fo 5900 kM/gac, gaubGonee MOOXOAAMMME IBUTATENAME IBIAKTCA
TOpIIHeBHe; IIPH YBEJIHYEHHN BHICOTH M CKOPOCTH MOJETA OH PEKOMEHTOBAI
npUMeHATh CHagaja TYpPOOBHHTOBEE, a 3aTeM TYpOOKOMIpPECCOPHEIE ABUIraTe-
IH H, HAKOHeN[, (IPH ellie GOJbIIeM YBeJIHYEHHH BHICOTH H CKOPOCTH IOJIETAa)
FKUJAKOCTHEE DPEAKTHBHEIE J[BUTATeJH.

C 20-x romos mpenm I[MOTKOBCKOrO 0 MOKOPEHMH MHPOBHX INPOCTPAHCTB
nauunalor noxygyath 8 CCCP Bce Gonee mmpokoe pacmpocTpamenme. B 1924 r.
npu BoerHo-HayuHOM OGmecTBe AKameMum BO3LyIIHOro (iora ObTa co3na-
Ha CEeKIUA PeaKTHBHOTO JBMKEHHA, CTABHBINAA Nepex coboil 3amauy obmenu-
HeHHUA Beex nul, paboraromux B CCCP mo nammoMy Bompocy. B Tom ke roxmy
B Mockee Obto cozpano O6mecTBO H3ydeHHA MeEMKILTAHETHHIX COOOIMEHMHIl,
HacuHTHBaBlIee y;xe okono 150 uwrenos, a B 1927 r. B8 Mockse Onura opranm-
sosana Ileppaa Mupopas BBICTABKAa MEMSIJIAHETHBIX aNlapaToB M MeXaHH3-

1 K. 9. luonkxorcxnmii. Peakrupueit asponuman. Hamyra, 1930, crp. 19.
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MOB, Ha KOTOPOil HANLIO OTpaxeHue Hayunoe TBopuecTso IlHomKoBCKOTO I APY-
THX OTeYeCTBEHHHIX W HMHOCTDAHHBIX Y94eHHIX, paboTaBmMUX B 3ToH o00JacTm

B xonne 20-x — mawaxe 30-x rogos [{monkoBckuit B CBOMX HWCCHEMOBAHHAX
B 00JacTH MEKITAHETHHIX COOOIEHHWH OCHOBHOe BHHMAHHE Y/AEJseT IByM
npob6aeMaM — TOCTHKEHHI0 KOCMHYECKHX CKOpPOCTEH M HAXOMIEeHHI0 HAHUBH-
rogHelimero TONJMUBA JJA PaKeTHl,

Teopermdgeckass mpoGieMa TOCTIRKEHHA KOCMHYECKHX CKOpoOCTeil Ghima
pemtena I{monkoscknm eme B Koume XIX crometna, ogHAKO TEXHHIECKOe pe-
IMeHHe BTOH 3ajladul NPEJCTABIANIO 3HAYHTENbHEE TpyaHocTH., OmEMM U3 Ham-
GoJlee CIOMKHHIX BOIPOCOB fRBJIAJOCH KOHCTPYHPOBAHHE paKeThl, B KOTOPOit
MOHO GLII0 OB pa3MECTHTH 3amac TOIIMBA, HEOOXOTUMEIN NJA JlOCTHMKEHU
KOCMHYECKHX CKopocTeil. PacueTsl mokassBaim, IT0 9TOT 3a0ac BO MHOTO pa3
TIPeBOCXORUT Bec IycToil paxeTe (pakersl Gez romawea). CoopyskeHue Taroi
PaKeTHl NPEACTABIANO NPH ypOBHE TEXHHKH TOT0 BPEMEHH HEPa3pemuMyio
samagy. IloaTomy Heo6xopmMo OBTO HaliTH Kakoe-THOO pemeHHe BONPOCA
0 paaMeINeHUN TONIHBA JuG0 0 eTo coKpamenuu, Paforas Haj paspemeHueM
aroit mpobaemer, Ilmonrosekuit yixe B 1926 r. mpmmen K BHBOAY, 4TO paKeTa
CMOKeT JOCTHTHYTh KOCMAYECKHX CKOPOCTeil IAMB B TOM ClydYae, €CIH OHA IIO-
JYYHT CPABHUTENBHO BEICOKYIO HaJaJbHYI CKOPOCTH (€3 3aTpaThl CBOETO oG-
CTBeHHOTO 3amaca Tomauea, IlpoananrnanpoBaB BOBMOKHBEIE CIOCOOH coobIe-
HOA paKeTe NpeNBapPUTENbHOH CKopocTH, I[HoMKOBCKHII TIpHmeN K BHBOXY,
9T0 «CaMBIl IPOCTOH W JemeBHIH B 8TOM ClIydYae IpHeM — paKeTHHIH, peaKTHB-
uuiiy., Mexona ms aToro, OH HpeATOMKII NPUMEHUTE IS NOCTHKEHNUA KOCMU-
YeCKHX CKopocreil IByXCTyNeHIATYI0 paKeTy, IepBas CTYIEeHL KOTOPOU — mo
repMuHONOoruu [[MonKOBCKOTO, «3eMHAA paKeTa», — MOJIKHA OBLIA JBHCATHCS
m0 3eMIe H B IJIOTHBIX CI0AX aTMOCHEpHL.

ITnonkoBCKHM GBI IpOMSBEJEH TAKMe pACUeT 3alaca TOIIMBA, MaCChl
KOHCTPYKI{HN, CKODPOCTH H JAPYTHX NapaMeTpPOB RajKIoH CTYICHH,

JlanpHeliniee pasBHTHE TeOPHA MHOTOCTYNEHYATHIX paKeT MOJYy4IHIa B pa-
6ote Ilmonxoscroro «Hocmugeckme paxernsle moeama» (1929), Cmemyer or-
MeTHTh, 49TO HJAed MHOIOCTYIeHYaTHX paxet HACYHUTHEIBACT HECKOJBKO CTOJe-
tuii, Ilepsrie ymommmanna o gux ormocsarca K XVI—XVII Be. B XX B.
npefjiaraju WCHOJAb30BATh HPHHIUN MHOTOCTymeHYATHIX paxer A, Bumr
(Beasrusa, 1911), P. Toggapn (CHIA, 1914), JO. Komgpator (Poceus, 1917),
I'. OGepr (T'epmamms, 1923).

Omnaro u B JlaHHOM cyuae 3acayroii [{lnoaKoBCKOTO ABIAETCSA TO, YTO OH,
He OI'DAHMYMBAACH N3JOKEHMEM NpHHOUNA [eflCTBHA MHOIOCTYIEeHYaThIX
PaEeT, Jajd Hux HO,[[pOGHyIO MaTeMaTHYeCKYI0 TGOPHI{) H CTpOI‘O Hay49HO [OOKa-
3aJ1 BOBMOJKHOCTD IOJIYYeHHA KOCMHYECKHX CROPOCTell NPy mMOoMOIMM paKeTHHBIX
nBHraresiefi, paboTalOMUX Ha XHMAYECKOM TOILIHBE.

Brepsa papg monymeHuili — BCe CTyIeHH paKeTH OH NPHHAMAJ COBEPIIEHHO
OMMHAKOBHIMI H NpeHeOperaj CHIAMH TPHTAMKEHHA 3eMIH H CONpPOTHBISHHA
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Ilepsas crpanuma pywommen K. 3. Ilmonkoseroro «Aspomunas-parera
HoBuiit camoner A GONBMEX BHCOT M CKOPOCTed)»



Bo3nyxa,— [lnmonkoBckuil moTyana ciaenymomyio GOpMyay mJs OIpeleleHIis
npuGaBOYHOH CKOpOCTH M0G0 CTyHmeHH COCTAaBHOM paKeToi:

V1=W1n[1—{— —— ] 4)
(‘1—1—-—M-f12-)(n—i—;—1)—1

V; — mpubaBouHaA CKOpOCTH {-TOH CTyNeHH;

W — cropocTh HCTeUeHHUsI NPOXYKTOB CrOpaHMA;

M, — Macca KOHCTPYKOHH KaKQo# OTAEIBHOH CTYNeHH;
M, — Macca TOIIHBA;

n — o0mee WHCIO CTymeHeil paKerH;

i — TOPAAKOBHI HOMep CTYHNEHH, NJA KOTOpOH NPOM3BOAMTCA pacyer.
CKOpOCTh WepBOIll CTYMeHM, MIH, OO0 TepMEHOJOrHH l[MOIKOBCKOro, mepBOTO
PaKeTHOro II0e3fia, OIpefeaAdach BHIIENPHBeIeHHOH (opMyioil, CKOPOCTh
i-Toil CTymeHM pPaBHANAChH CyMMe NMpHOABOYIBIX CKOpoCTeil mepBHX i 1MOE3N0B,
M, HaKOHeLl, MAKCHMalbHad CKOpPOCThb, AOCTHraeMad IOPH IIOMOIIM MHOIOCTY-
IeHYaTLX paKeT, CRIAABBajach M3 NpHOABOYHEIX CKOPOCTEH BCeX CTymeHell:

V=V+Vy+Vs+..-Vs ()

K xomuy 20-x rogos Tpyabl [{moskoBcKoro mo pakeTHOH TeXHHKE IOINY-
qaloT MUPOKoe NpusHanue me Toabko B Coserckom Coloze, HO U 3a ero mpe-
nenamu. Bo MEHOrnX crpaHax HaYHHAKOT U3y4YaTh PaGOTH COBETCKOTO y4eHOTO,
IOJNB30BATECA €ro TeopemaMu H dopMydaMu. L{HONKOBCKHI 3aCIyKeHHO CTa-
HOBHTCA I[NIaBOH HOBOT'O HANPABIEHHMA — PAKETOJWHAMHKE I ACTPOHABTHKH.

Wzsecrurit HeMemKuil yueHHl, HCCIENOBATENb PEAKTHBHOTO IBUHEHHS B
KOCMHYIeCKoM mpocTpaHcTe, mpodeccop I'. OGepr mucan » 1929 r. [inonxxos-
CKoMY: ¢BH 3a)KrH 0roHB, M MBI He J(a[HM €My IOTACHYTE, HO IPHJIOKHM BCe
YCHIHA, UTOOB MCIHOJHWJIACL Beluualimmas Meyra dejopeuecTBan®,

Eme Gomee weTko OBIIO BHIPAKEHO OTHONIEHHE HeMeNKHX y4eHBIX K Llmox-
KOBCKOMY B HPHBETCTBIH, MPHCIAHHOM ['epMaHCKHM 00INECTBOM MeKILIAHET-
X coobmenuit (Verein fiir Raumschiffahrt) mo caygato 75-metmero io6unes
yuerHoro. B mpusercTBmu yrasnBaxock: «[iyGokoysaskaemsrii rocmogus [{mon-
KOBCKHUi, OO6INECTBO MEKILUIAHETHHIX COOCINEHMI CO AHA CBOEIO OCHOBAHMS
Bcerja cuuTado Bae omHEM H3 CBOMX JYXOBHEIX DyKOBOmHTeNell H HHKOIJA He
YIOyCKAlo clydad YKasaTh YCTHO H B Ie9aTH Ha Bamu BEICOKHC 2aciayry M Ha
Bam reocmopumuii pyccKmii mprnopmTeT B HaydHOil pa3paboTke Hammeil Reju-
Koil upem»l?,

rae

16 [Topmupnur muckMa I'. OGepra K. 9. IlmomxoBckoMy xpamutcs B Apxmse AH
CCCP, ¢. 555, om. 4, p. 457.

17 Texcr opurmeana mOpusefien B Kuure «Houctantmr 3pnyappoeuu IlmoxkoBcKuit
(1857—1932). Hayano-106nieitasii c60pHHK, DOCBAIEHHBIH 75-TeTHIO ¢O AHA pPOMIEHHA
K. 3. Iuoaxosckoro n 40-meTHio cO JHA HOABIEHHSA ero MepBHX MeYaTHHX TPYAOB IO
nupmxabmectpoenuior. M.— JI., 1932, crp. 55 (mepeBop ¢ meMenkoro mamr.— Aem.).
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Cuenyer oTMeTuTh, 9T0 I[HOJIKOBCKMI HHKOr[Aa He 3aHHMAJICS BOIPOCAMH
BOCHHOI0 IPUMEHEHHA paKeT. Bce ero moMbICHEr GHITH HAPABICHH HA HX MHD-
HOe HCIOJb30BaHWe, HA pACIIHpPeHHe HANIMX BHAHHI 0 3aKOHAX IPHPOMIBL.
O= mpm3HABAJN JHIb OJMH BHJ BOHHE — BOIHY ¢ He3HAHHEM, HEBEKECTBOM,
HEeCOBePIIEHCTBOM NpHpOAB B dYedoBeka. B pabGore «MceneqoBanume MUpOBHIX
mpocTpaHcTB peaKTuBHEIMH mpuGopamiy (1926 r.) om mmcamx: «Ho Goporbesa
¢ maBiIcHHEM ras3oB, yOmiicTseHHBIME JydaMu CodHNA, ¢ HeCOBePIIEHHOM Mpu-
pomoii geToreKa M pacTeHHil HeoGxopumo. BoeeaTh 3a koM¢opT, 3HaAHHE, yCO-
BePIIOHCTBOBAHUA JIoflell U T. 7. HeusbemHO»'®,

B mocunemuue roghl ;RuzHM [[HoNMKOBCKUIl, HECMOTDPA HA HPEKJIOHHHIH BO3-
pacr, IO-pe;KHeMYy MHOTO BHHMAHHA yaelnser Hayumoir pabGore. B 1932 r.
uM Oblta Hammcana pa6oTta «llocTuskenme crparocdeps», B ROTOpPOIl Yy4eHSIH,
Kak OBl IMOJBOMA UTOTM CBOMX MHOTOJETHHX HCCJIEJOBAHHI B 00JIaCTH paKer-
HOH dHEpreTHKH, CHOoPMYNHPOBAT TpeGOBaHUA, TIpeNhABIAEMbie K B3pHIBYA-
THIM BeMECTBAM, MPENHASHAYEHHBIM [JIA HCITOAb30BANASA B PEAKTHBHEIX IBI-
ratemax, O mmcan: «DIEMEHTHI B3DPHBUATHIX BeILECTB MJ 3TOH MAIIHHBI
JOJDKHBL 00J1afiaTh CIe[YIOIAMA CBOHCTBAME:

1. Ha equauny csoeil Maccel NpPH rOpeHHH OHHU JOJKHBI BHIIENATH MaKCU-
MalpHyI0 pabory.

2. JomxeN gaBaTh OPH COEJUWHEHUH Tasbsl HIH JIeTyrme mHAROCTH, 06pa-
WAnIneca 0T HATPeBaHUA B Maphl,

3. Jlommusr mpu ropeHHH pasBHBATE BO3MOKHO HHBKYI0 TeMIeparypy,
T. €. IMeTh HH3KYI0 TeMIepaTypy AucconUanuil, 9To0H He MCHOPTHTL CTBOJA
(mro351).

4, Nommun 3anuMaTh HeOONBmOE 065EM, T. €, UMETH BO3MOMKHO GOJBIIYI0
ILTOTHOCTS.

5. JlomkHBI GBITH MUKA H JIeI'KO CMEIIIBATECAL. Yoorpe6uenue e mopour-
KOB CJO/KHO.

6. Onu Moryr OBITH I Ta3000paB3HE, HO NMETh BRICOKYIO KPHTUYECKYIO TeM-
mepaTypy M HH3KOE KPHTHYECKOE AaBIeHUE, IT06s y1o0Ho OBII0 HX yHOTpeburh
B ouAteHHOM Brue, OKueHHbIe a3kl BoOOIEe HeBHTOQHEL CBOSH HI3KOI TeM-
mepaTypoii, TaK KaK OHH MOTIOIAIOT TEIIO AJaA cBoero Harpesamusa, Ilorom
ynorpebieHne HX CONPSIKEHO € MOTEPAMH OT MCIAPEHHA M ONACHOCTLIO B3PHI-
Ba. He rogarca rakike [oporue XMMHYecKH HeyCTOHYMBEE WIN TPYHLHO J0OLI-
BaeMbie TPOIYKTHN?®,

Herpynuo Bumers, aro B 310l paGore I[monkosckuM GELIE yiKe cHopMyTH-
POBAHH Ba;KHeHIIMe TepMOXHMHAMMYECKHe M SKCIJyaTalMOHHEIE TpeGOBaHHA,
TIpeabABIAeMile K TOINMBY JJA peaKTUBHHEX gBurareaeil. B mambmeiimmeM co-

18 H. 9. llmoaxosckuii HMHcciaegosanue MHPOBHX IPOCTPAHCTB PeaKTHBHEIMU
mpubopamu. Hauyra, 1926, crp. 88.

;9 K. 35 IInoxkoBc K u if. JocTmxenne crpartocheprr. Apxus AH CCCP, ¢. 555,
o1. o. 75, m. 7.
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BETCKHE y4eHHle, IpoRouKaA paboTy Hax mpolieMoil pakeTHOrO TOIIHEBA, HO-
6unuch B aroil 00dacTm GOJIBMIAX YCIIEXOB,

B 1934—1935 rr. IlmonKoBCKMIl WpPeIOKHI €Ie OfHH CIO0C0o0 JOCTHse-
HHsI KOCMEIeCKHX CKOpOCTell, DONyYHMBMU HasBaHHe 9CKAJPHIBH paker, [Ipn
BTOM CIOCO0E PAKETH COeTUMHATMCH ITapajlIeNbHo H paboTaln OXHOBpPEMEHHO,
HO HCIIOJB30BAJAU TOINIWBO He MeJHEKOM, a amub manodosuHy, Ilocae artoro
TOIJIABO OAHOI YaCTH paKeT IepeJHBAIOCH B MOJTYNYCTHe OaKH Apyroil gactw
paKeT, KOTOPHE W IPOHOKAIH AaNbHEHmUA MyTh ¢ MOJHEM 3aMacoM ropio-
yero, IIycrhie sxe pakeTH oT/eJAIHCH OT 9CKaJpPUILH I BO3BPANIANHCE HA 3eMJII0,
Hpouecc nepeHBaHHA OpPOAOMAJNCA MO0 TeX mop, HOKa OT 2CHaJApPHIABH OCTa-
BaJlach OfHA PaKeTa, KOTOpasd M JAOCTHIAJa KOCMHUYECKHX CKOpoCTeil.

HeoGxoguMo ormernth, uTo HoucrauTnn JayaploBHY OYeHBb TPe3BO Ole-
HHBAN CBOHM pafoTH, HofYepKUBAA HX TEOPETHYECKOE 3HAUEHHE, HO OTMEYas
B TO K€ BpeMs, 9T0 IPEACTOHT ellle o4eHb Ooasmas paborTa Mo peanu3anuu
BBEIIBHHYTHIX HM HOIEeH,

Eme 5 1903 r. B crathe «Mccnegopanme MHpPOBEHIX HIPOCTPAHCTB peaKTHB-
HEIME OpHOGOpPaME» OH mHcAX: «JTa Mosi pafoTa jaleKo He paccMaTpHBAaeT BCeX
CTOPOH Jielia M COBCEM He pemaer ero ¢ NpaKTHYecKoil CTOPOHE — OTHOCHTEJIb-
HO OCYINECTBHMOCTH; HO B JIaJleKoM OyayImeM yiie BHIHEIOTCS CKBO3b TyMaH
MepPCOEeKTHBHL, 40 TAKOM cremeHn 060IbCTHTENIHHBIE M BasKHBIE, 9TO 0 HUX e[Ba
IH Temepb KTO Medraer»?,

A B 20-x rogax om ykasmBax: «llemHoCTH MOMX paGoT COCTOHT, MIIABHBIM
o6pa3oM, B BEITHCIEHHAX ¥ BHITERAIIIUX OTCIOfla BHBOAax. B TeXHIIeCKoM
7K€ OTHOIIEHHH MHOI0 IOYTH HHYEro He caelaHo. TyT HeoOXOAMM JIHHHHIM
PAX ONBITOB, COOPY:KeHHi M BBHIYUKH, JTOT NPAKTHYECKUIl HIyTh U JacT HaM
TeXHHYECKOE peIleHHe Bompocar?l,

B npyroii paGore atoro e mepuoaa Ilmoakosekuii mucax: «lymaro ciirpars
poab sameBaibl, MaTemarurm, Gosee amaiomue H 0Golee CHJIbHEIE, JOKOHYAT,
MoskeT GHITH, pelieHHe MOCTABIeHHEX MHOIO 3a7a4. SHAIOMME W ONMBITHHE TeX-
HUKH IIOMOTYT MM OCYIIECTBHTH M CaMblii KOCMHYeCKHil Kopalib»??,

ITHM CI0BaM yYEHOTO OBUIO CY#OEHO 09€HBb CKOpo ocymecTBuThea. B 30-x
rogax mpen I[moXKOBCKOro O peaKTHBHOM moiere Hadalum Nonydats B CCCP
npakrHueckoe paspemenne, B 1931 r. B Mockse n Jlemnnrpane Goimm coagansl
rpynns msyseEma peakrtusHoro pasmxenus (ITMPJI), cmrpasmue OOJBITYIO
pOJb B Pa3BHTHH PaKeTHOH TeXHMKH B Hameil crparse. B aTux rpynmax, B co-
cTaBe KOTOPHX paboTajm KpynHelinne COBETCKHE CIEeIHAJNCTH B 00IacTH pa-
KeTHOIl TeXHHUKH, a Tak:xe B cosgamaoM B 1933 r. ma mx Gase PeakTuBHOM

2 K. 9. zronxoBc knmif. lccuegoBaEne MUPOBHX NPOCTPAHCTE PeakTHBHLIMH
upnﬁopam:ﬂ «Hayunmoe o6ospemme», 1903, M 5, crp. 49.
9. monKoBCKH I prnu 0 KOCMHEYeCKOIX paxere (1903—1929). Apxus
AH CCCP ¢. 555, om. 1, m. 60, m. 1.
2 K. 9. Ou omKoBCKTE Kocumaecknit KopaGus. Apxme AH CCCP, §. 555,
om. 1 m. 46, m. 29.
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RaygHO-uccaepoBarexbckom nucruryte (PHWM) GbLii 3a0/eHE OCHOBBI COBET-
CKOI'0 pAKEeTOCTPOEHMA. '

ImonxoBcKuit BHUMAaTeAbHO clequa 3a paborToit aTux rpynnu MucTutyra,
mepemucHBANCA CO MHOTMMH yuenkiMu, paGorapmumu B I'MPIl m PHIMH,
U IOAACP/KHBAN ¢ HAMH HENOCPEJCTBEHHYIO CBASb.

ITourn cpasy :xe mocuxe cozfaHnsa PeaKTHBHOr0 HayTIHO-HCCIEN0BATENbCKU-
ro HHCTHUTYTA €ro pPyKOBOAHUTeNN o0paTmiuch K I[HONIKOBCKOMY ¢ IHCBMOM,
B KOTOPOM YKasblBaJH, UT0 ¢ OcHOBaHHeM VHcTHTyTa cosgaHa (asa AIA Ko-
JIOCCAABHOTO PAasBHTHA Ha HAYYIHO 000CHOBaHHBIX HagaJdax BBRIIBHHYTBIX
[QuomkoBcKuM mei, I TONUEPKABAIN HEOOGXOAMMOCTH TECHOH CBSI3H C HUM,
KaK C 9eJIJOBEHKOM, TaBIIHM H paapaGOTaBmHM OCHOBBI TEODHH pPEaKTHBHOTO
JBHKEHHUA,

B orBer ma aTo nuceMo I{monkoBekuit coctapun mporpammy pabor PHIUMU,
B KOTODPYI0 HM B OIpe[eJIeHHOH IOCIeN0BATENBHOCTH OBJIM BRIKYEHLI Te
BOIPOCH, KOTOPHIMH, II0 €r0 MHEHHIO, CJEeJ0BAI0 BAHATHCA B MEPBYIO 0Uepefh.
Bor OyHKTH 3To#f NnpOrpaMMEL:

1. BuGop ropiouero M KHCJIOPOJHOTO COeJHHEHHA.

2. Bribop martepmamoB: a) JJA HACOCOB, 0) MPHBOAHBEIX TpYG, B) KaMeph
CrOpaHusa, T) KOHHTeCKoH TpyOH, A) maA 0aKoB, €) HJa OCHOBHIL

3. [Iposepra omsiTOM.

4. Crosiuasa MammHA [AJA B3PHIBAHHA,

9. Omnpemgenenne orpagm,

6. Pacxox w9acreil B3PHIBIATOTO CMEIIEHHA,

7. ABToMoGmIH,

8. Camun.

9. I'muccepst,

10. Yupasnenme pyneM HaupaBJIeHU.

11. Pynu GokoBo#l ycTOWYMBOCTH (BETOCHIIEN).

12, ¥Yoorpebnenme pyis BEICOTH Ha JBYKOJKe (OJHA OCh ¢ ABYMS KOIe-
camu),

13. Vmorpebnenue Bcex pyneil Ha OXHOKOIKE.

14, Ilpumemenwe K nJaasepy (pakeToNJIaHY).

15. IlomeTsr M ycoBepmeHCTBOBaHME.

16. IlomeTsr BEIE 5 KM ¢ 3aMKHYTOH KaMepoii.

17. To e, Ho Ge3 KaMepH, a B IpeJOXpaHNTEIbHOHl opesxe.

18. Ecrectsennoe oummenne Bo3jAyXa KaMephl pacTeEHAMH. DBriGop
pacTemnHii,

B panpmeimem cBasb Ilmoarxosckoro ¢ PHUW me ocmabesama, B 1935 r,
Texamueckuit coper Mncruryra npumsan pemenne o6 usbpamnn Ilmonkosckoro
CBOMM MOYeTHEIM wieHoM, BELTO pemeno Takike Ha3BaTh OTHOIIEHHE Beca TOI-
JTHBa paKeTH K ee ocTalbHOMY Becy uncioM [Jmonrosckoro. C 0coGHM ymoBie-
TBOpEHHEM NPHUHAA KOIJEKTHB HAYYHBIX COTPYAHHKOB H3BECTHE O COIIACHH
Iunonkosckoro peryaspuo corpynamaarh B «Tpynax PHUM». Tarkasa pearmus
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romnerTuBa Mmceruryra Ghma BoonHe moHATHOH. «Bemb GoJbNIHHCTBO M3 Tex,
KTo celfgac mpakTudecKH pafoTaloT Haj pakeTamu,— nucalu Lluoarosckomy
pyroBogurenn VHeTuryTa,— BOEpBHE MO3HAKOMNINCHL C OCHOBAMH DPEAKTHB-
HOTO IBHMKEHHA H3 Bamux 3aMeJaTeJbHBIX KHHAI, YYHJIHCH ITO HUM, 3apaalichk
Banrum sHTy3HasMOM H Bepoll B ycmex pgemay®,

ITpn pacemorpenun HayuHoro Haciaegua I{HONKOBCKOro mopajkaeT mupoTa
ero HAyYHBIX HHTepecoB. [locTaTOYHO NEPEYHCIAHTH XOTA O HAZBAHUA HE-
KOTOpHEIX ero pabor, 9To0Bl yBHAETH, HACKOJBKO MHOrorpaHHa GHIIA ero mc-
caenoBaTelIbCKAaA JeATeJbHOCTE, KaKHe, Ha nepsmﬁ B3TJIAL, Najlerue gpyr
OT fpyra NpoGieME TPHBIEKAJH €ro BHUMaHHe,

HeiicTBuTENbHO, TOABKO 3a IOCHAEIHHE NATHAANATHL JET H{M3HH UM OBLIH
HAMHCAHH TaKHe pa3iUYHEe IO TeMaTHKe PAabOTH, KaK «¥YCIOBHA JRU3HH BO
BcesenHoiy u «O6megenoBedeckas azbyka», «MeXaHH3M BHICIIHX }XHBOTHHIX
H X uyecrBay U «OcBOoeHHe KAPKUX IYCTHHEY, «Byaymee 3eMan u dexosede-
creay m «OgHOaTOMHBI BOomopon», «Peabcoseilt asromoesmy u «O6GpaTmMocTh
ApaeHuiy, «ComHeuHas sHeprHMA U ee I PHMEHEHHe» H «YIDYroCTh TBEPIHX
Tea», CHOHCOK 3TOT MOMKHO OBIIO GB 3HAYHTENBHO PACIMHPHUTE.

Ha mepsbHii B3raaj KajKeTcd CTPAHHBIM, KaK MOTIH COYeTATBCA B Hayy-
Hoil /eATeJBHOCTH OJHOrO dYeJOBeKa TaKHe, KaBaJoch 0bl, HHYEro o6mero
Mexxny co0oil He MMelOIIHE BONPOCH, KaK IHIOTE3a 0 IOBTOPAEMOCTH 3Be3f-
HHX ABICHHH W TEOPHA CaMO3apOKAEHUA, HCCIEIOBAHME TeXHHYECKOro Ipo-
rpecca 3eMIH H paccMoTpeHHe Mofo0HA OPraHH3MOB M OTKIOHEHWIl OT Hero,
pazpaboTka mpobiaeM TpPaHCIOPTa W M3YyYeHHE HEBUIHMBIX YACTHI[ BeIeCTBA.

Oppmako NpH BHUMaTeIbHOM HBYIYEHHH €I0 HCCIeOBAHHIA CTAHOBHTCH
fICHO, UTO BCE OHH OBLIHM HANpaBJIEHH HA pelleHNe INTaBHOI 3alaud, MOCTABIEH-
Holl mepex coGoll y9eHBIM,— Ha COBePIIeHCTBOBAHME UeJOBEUECKOro pofa,
Ha obecmedeHHe ITONHON moGeAbl UeIOBeKAa HAJ CHJIAMH IDPHPOILI, HA OCBOe-
HHEe JeJOBEKOM BCero KOCMHYECKOro HPOCTPAHCTBA H CO3JaHHE HOBBIX YCIO-
BHiT WeJ0BEUECKOIl KUBHH KaK BHCmed OpPMEL ee pasBHTHA.

[{monkoBeKkmit GBI BeJMYAHIMIAM IYyMaHHCTOM, MOCBATHBIIMM BCIO CBOIO
JRU3HD CIYKEHHIO YeJ0BEYECTBY, CTPEMHBIINMCHA OOIErduTh KM3HBL JMOfeil,
cmesath ee Goraue u muTepecuee. «OCHOBHOH MOTHB MOeH KH3HM,— IIHCAI
OH, TOALITOAHBAA CBOIO JEATENBHOCTH,— CAEIATh YTO-HUOYAEL IIOJe3HOe
oA domell, He OPOKHTH JapPOM KHU3HB, IPOJBUHYTH 9€J0BEYECTBO XOTh He-
MHOT'0 BIIEepen. BoT moueMy A HHTepecOBAJICH TeM, YTO HE 1aBajo MHE HU Xieba,
uu cuabl, Ho a magerocs, aro Mou paboTH, MOKET OBITH CKOPO, a MOHKET OBITh
B OTHAJEHHOM Oy yIneM, AafyT 00LecTBY ropH Xaeba i Gesguy MorymecTna» 24,

ITuonxoBcKuil Ge3rpaHMYHO BepUI B BO3MOMKHOCTH YeJOBEYECKOT0 pasyMa
H CYHTAN, 4TO HeT Hmpefela COBEeDIIEHCTBOBAHMA ku3HM Jiofell, «Ecin My

'«3’ s EEPBHHCI{H K. 3. Iuoaxosckoro ¢ PHUUW. Apxus AH CCCP, ¢. 555, om. 3,
o 13“8‘}{‘.“.3.41._1 monmKOoBc KHEI Ileppag mMofens 9HCTO MeTANIMYECKOTO a3poOHATa
A3 BOIEHCTOTO etesa. Hamyra, 1913, crp. 1.
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IIporpamma paGorst PHUM, cocranermaa K. 9. LlmomroBermM

. IuonxoscKuit



y&ce Tenepb HMeeM BO3MOMHOCTHE HEMHOT O BGPHTB B 6eCROHe‘IHOGTB qeJ0Be-
yecTBa,— MHCAJ OH, ONpOBeprag NpeAcKazaHudA HEeKOTOPHX YyYeHHX O He-
n30eskHOl rmbesu BCero ;KMBOrO HA JeMJle BCJeACTBHE OXJAMKIAEHHS M IOTY-
xarua Corama,— To 9To GymeT depe3 HECKOMIBKO THICAY JIeT, KOTAa BO3PACTYT
HAINE 3HAHHA H DasyM.

WNrax, Her XKoHLa KU3HH, KOHIA pasyMy H COBepPIIEHCTBOBAHHIO YeJo-
BegecTBa, Ilporpece ero Beuen... CMeno xe HAHUTe BHEpPeN, BeIWKHE U MaJble
TPYKeHAKH 3€eMHOTO poja, H 3HaiiTe, 9T0 HE OJHA 4YepTa M3 BANINX TPYHOB
He HcuesHeT GecciefHO, HO OpHHECeT BaM B OECKOHEYHOCTH BEMIMKHU miomy 28,

o xouma ceoux nuel [{moakoBckuil ocTapancsa TeM, KeM OH OBLI BCIO KH3HB,
HEYTOMHMEIM HCCJIeIOBATENeM, CTpACTHHM OOpIOM 2a HayIHO-TeXHUUECKHIT
nporpecc. H. 9. Imonkosckuii ckomgaxca 19 cemrsabpa 1935 r. Hesagoaro
0 CMepTH OH 3aBemat CBoe Hay4HOe HacaeqcTBo HoMMyHHCTHIECKOH mapTHu
n Coserckomy npasmreasctBy. O mnmcan: «Bce cBom TPyAH IO aBHanUH,
PAaKeTONVIABAHWI0O M MEKIIaHETHHM COOOIIEHHMAM Iepeqal HapTHH Gouabime-
BUKOB H COBETCKO® BIACTH — HOMJIHHHHIM PYKOBOJAHTENAM IPOrpecca 9eio-
BOUECKOH KYJIBTYPH. YBEpeH, 94T0 OHH YCOEIIHO 3aBepmar 9Tu TPYAED 26,

dTH cIoBa mpuobGperaloT ocoboe 3HAUEHHe B JHH, KOIJa MH ABJIAEMCH
CBHJIETENAMH TODIKECTBA COBETCKOM HAYKH, Korna HaeH [[moTKoBCKOr 0 HaXoqaAT
CBOe NPETBOPEHHE B 3aMyCKe HCKYCCTBEHHHIX COYTHHKOB 3eMIH M KOCMHYe-
CKHX paKeT, KOIJ{a COBETCKHe KOCMOHABTHL COBEDIIMIH NepBEE KOCMHUECKIe
peiicsl BOKPYT 3eMJIH H KOoIja HAYHHAKT OCYIecTBIATHCA MPOPOUECKIE CI0BA
Imonxoscroro: «YemosewecTBO HE OCTAHETCA BEYHO HA 3eMie, HO, B IOTOHE
a CBeTOM H IpPOCTPAaHCTBOM, CHAdYajJa POOKO NPOHHKHET 3a IIpeflelBl aTMo-
¢epr, a 3areM B3aBoeT cefe BCe OKOIOCOTHEIHOE HPOCTPAHCTEO» 37,

B. H. Cokoavcruii

» K. 3. lmonxoscxuii, MccmegoBanme MEpPOBEIX OpPOCTPAHCTB PEAKTHB-
HEIMH mpubopamm. «BecTHUR BosmyxommaBammss, 1912, Ne 9, crp. 11.

2¢ Ilucemo K. 9. Imomkosckoro B I[K BKII(6). «IIpaspan, 17 centabpsa 1935 r,

_ %7 Us mucema K. D, Ilmomkosckoro B. H. BopoGresy oT 12 asrycra 1911 r. (amg-
,Heii apxms B. H. BopoGbesa).



A. A. Baazonpaeoe

K. 9. IIOJIKOBCKUN KAK YYEHBIN

Mnb :xuBeM B amoxy OGypHOTO pacipera HAayKH U TeXHHKH, KOIJa IBITIRA-
BHI yM 4eloBeKa Bce HOJHee M IIy0:ke OCBAHBAET ABJIEHHS I PHPOJILI, Har
8a IMaroM NpPOHHKasg B HeHaMepHMyI0 TriIyOHMHY H MHKDOMHpA, H BCEJEHHOH,
Bce Momuee w coBepmeHHee CTAHOBATCA CPEACTBA MOKOPEHHUSA NPHPOMH, Cpel-
CTBA NCHOJL30BAHHA 3aKOHOB NPHPONH M ee MaTepHAJBHBIX PECYypPCOB [Js
Hy:KE ofmecrBa. B mepmopx pasBepHYTOro CTPOHMTEIbCTBA KOMMYHHCTHYe-
CKOro o0ImecTBa COBETCKad HayKa, BIOXHOBIAeMasd W HampaBigemas HoMmy-
BuncTHuecKoil maprueit CCCP, go6uBaerca Bce HOBHIX M HOBHX ycmexoB, Ha
HeOHBANIYI0 BEICOTY IONHAJNCA B TIa3aX BCEr0 MHPA ee HPEecTI 3a MOCTef-
HHE TOJB, KOIJ{a COBETCKHMH YYeHHIMH M WH;KeHePAMH ObLIH OCYIIEeCTBJIECHH
OOHCTHHE MMraHTCKUe mAard B 00IaCTH HCCIENOBAHNA KOCMAYECKOr0 IPOCTPaH-
CTBa, B TOH 00JacTH, Kyga NMEePBHE IyTh NPOKJIAAKBAJCA TPYHaMH HAITEro
BeqmKoro cooreuectsenuuka H. 3. Ilmoakomckoro.

B rpymax ILlmONKOBCKOrO MOMKHO YBHAETh 3apOABININ BCeX, mouTH Ges
WMCKJIIOUEHHA, HAYYHO-TEXHWYCCKHX HAINPABICHHH, NOJYYUBIINX pAa3BUTHE
B HANIell cTpaHe B HEJAX OCBOEHHA KocMoca. C HCKIKWYHATENBHOH TOTHOCTHIO
OIpefleIHJI OH IOCIEROBATENbLHBIN IYTh PA3BUTUA TeXHUKH I pelleHUd 5TOR
sagmawu. [TosroMy BmOmHE ecTeCTBEHHO, UTO MPH KA3KAOM HOBOM TOCTHKEHUH
B 9Toil obmact: MBl BemoMuHaeM uMf [[MOMTKOBCKOro, Kak Y4YeHOrO, IpegBH-
HeBImero B Toif MM uHOH opMe CBepIIeHHE HTHX COOBITHIL,

Ilyte, mpoiimemHHil Ha HAMWX TIa3aX aBHANMEH A JOCTHKEHHA BCe
GoNbBIUX CKOpOCTEH W BHICOT Gaarofaps NPHMEHEHWIO W PA3BUTHIO PEAKTHD-
HEIX JBHTaTelel, GBI IpefckazaH W oxapakrepuaosa® IlmonxosckmM. HMm
TaKKe ORI yKasaH HeH3Oe:KHHII mepeXof OT NPHUMEHEHHS PEAKTHBHHIX JBH-
raTeneil B apMAUMN K OPHMeHeHHWIO HX HA paKeTaX WJIH, KaK OH IMCAJ, «pe-
aKTHBHHIX IpHGOpax» NiIA MCCIEJOBAHNMA CHAYAIA BEPXHUX CI0eB aTMOCHepH,
a 3aTeM M BHIXOJa 3a ee IIPEAeJH.
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CoBeTcKHe JOgE C TOpAocThio HaskBaanm uma [lmoaxosckoro, Korpa
4 oxTs6pa 1957 r. BEIIEX Ha OpOMTY NEPBHIl HCKYCCTBEHHBIH CIyTHHK {3eM-
IH, CIOpPOEKTHDOBAHHEIA COBETCKEMM Y9YeHHIMH W HIKeHepaMH, CledaHHBIR
PyKaMH coBeTCKMX pafodmX, IOCKOIBKY 3TO COGhTHEe GHIIO yBepEHHO Ipen-
CKa3aHO HM.

Wma IlnonkoscKoro onATh OBLIO y BCEX HAa ycTaX, KOrjia repBas coBeT-
cKasg KOCMMYeCKAad paKeTa, Opoiasa BONH3N HmMoBepXHOCTH JIyHH, ymanmiach
B ray0b COMHEUHOI cmcTeMbl, o0pa3oBaB B Heii HOBY0 Maxylo MIageTy, Bro-
pas coBeTCKas KOCMHYeCKasd paKeTa JOCTABWJIA BIEPBEE H3fedHs DYK 9eso-
Bexa Ha JIyHy, a TpeThsi, mepenasmas ¢ororpaguu CKPHTOM 0T 3eMITH 94acTH
IyHHEOH NOBEPXHOCTH, IIO3BOJNMJIA CHENAaTh IepBHl IDar B OCyMeCTBICHHH
meursl I[MOMKOBCKOr0o — BariAHYTh B HeBeJJOMEHE Jocelde Apyrue MEpHL.

anbmeiimee paspuTHEe COOBITHI: ITOJNETHl COBETCKHX Kopabieil-CIyTHHKOB
¢ JRMBHIMH CyII@cTBAMH Ha 0OpTy Imo opGuTe BOKPYT 3eMHOrO mapa,
CTapT C TSKENOro CIYTHHKA aBTOMATHYECKON MEKIIAHETHOH CTAaHIUH
oo mampaBieHWI0 K Bemepe — Tamike oTpaskamo nuams Ilmoaxosckoro mo
TOCIe0BATEIFHOMY H3YYeHHI0 KOCMHYECKOTO NPOCTPAHCTBA.

JocTmxenua Hamlel CTPaHH B OCBOGHMH KOCMOCA K HACTOAIEMY BpEeMEHH
3aBepmuminch moxeroM 12 ampens 1961 r. mepsoro B Mmpe KocMoHaBTa, CO-
sercroro mersmka 0. A, Tarapuma ma KopaGme-cmyTuuke «BocTok-1» mo
opbure BOKpyr 3emam u 6 aBrycra aToro ke roga 25-4acoBEIM IIOJETOM CO-
seTckoro serynka-kocmonasTa I'. C, Turosa Ha KopaGae-coyrunke «BocToK-2».

MosxHo TompKO coiamers 0 TOM, 9To I[HONMKOBCKHUI He JOMHI [0 3THX
coOBITHII, TAK APKO HOATBEPNHBIINX INIYyGOKYH0 IPOHHNATEIHHOCTH €ro Ha-
yUHOH MECIH ¥ GYKBAJAbHO IOTPACIINX MID,

Hayuusiii apropurer I{uonxoBckoro, mpU3HaHie ero Kak yY4eHOro YTBEp-
gunycy JAMb mocie Beamkoit ORTAGDPBCKOHM COMUATHCTAYECKOH peBOJIONWH,
XO0TA OCHOBH CBOeH Hayd4HOH NeATeIBHOCTH OH PAa3BHI eIl B MpaguHEle TOMH
mopesonronuonsoil Poccmm.

11 He TONBKO KOCHOCTH I[APCKOTO TPaBUTEILCTBA, pabojemue mepex
samafHOH HaYKOi, CKeNTHYeCKOoe OTHOUIEHHE H NpeHeOperkeHHe KO BCEMY
caMOOBHITHOMY, PYCCKOMY He JaBalH BO3MOMKHOCTH I|HoXKOBCKOMYy passep-
HyThb BO BCIO IIUPh CBOIl TaJaHT, He o0eclHeYUBANH eMy HeOOXONMMEIX yCIO-
BHi fas TBOpYecKoil paborel, OrpoMEEE TPYAHOCTH CO3LABANHCEH JJIA HETO
BEICOKOMEDHBIM OTHOIDEHMeM MHOTHX JIOel#l HAyKH, He JKeJIaBIIHX NpPH3HA-
BaTh IPOBHHMHAIBLHOTO YYATEIA-CAMOYUYKY [JOCTOMHBEIM CBOEr0 BHUMAHEA,
B Ty smoxy B y4YeHOM MHpe JWIOb HeMHOTHe DOQIHHHO BeIHKHE YMH, KaK
. U. Mernenees, H. E. Hyxkosckuit, 1. M. Ceuenos, A, I'. Cromeros, cy-
MeJlH OIEeHHTh TBOpPYECKHEe Hay4YHBIE CTPEeMIEeHHI HHOJIKOBCROPO H YyBHIOETH
B HOX TAJTAaHTIHUBYIO MBICIE. Jlajke B COBETCKYIO BIOXY IpH ;KU3HH I[nomkoe-
CKOro, HeCMOTPA Ha OQHIHAIbHOE IPH3HAHHEE €r0 HAYIHHX 3aCAyT, HEPegKO
MOXKHO OHJIO BCTDETHTH JMOfieil, OTKPHTO BHPAKABIIAX CBOH CHEMTHI[HSM
B orpomenuu pabor l{monKoBCcKOro, HE CYUTABIMIHX €T0 (HACTOAM[HMY YUEHEIM,
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N ronpko mocne ero cMepTH, KOT[a yCIEXH COBETCKOH HAYKH M TeXHHKH
HarJdAqH0 MOKalal H, HACKOIbKO IIy6oko HayunmME Obnm Tpypae I[momkos-
CKOr0 10 CBOEMY COfep:RaHmI0, XOTA H He BCerja yKIaARBAJNCH OHH B MpH-
BEIYHYIO JJIfi «BEICOKOX HayKH» (OPMY, 3aMOJKIH T0J0Ca CKEITHKOB H MAaJo-
BEpOB, W ceifdac HeaB3A HANHTH HEKOro, KTO OH He NPEKIOHAJCA IEpe] ero
MOTyYHM TaJlaHTOM,

Yike ¢ MepPBHIX JeT CyMEeCTBOBAHHA COBETCKOH pecnyGIHKH IpaBHUTENb-
CTBO M OOIMECTBEHHOCTH CyMeJaH omeHHTh TaXaHT [{moaxosckoro, Jlmms ¢ aTo-
0 BpeMeHH y9eHHIl, HOCTHIIINIH y;Ke HPEKIOHHOr0 BO3pacra, HOJNydYaeT IIH-
pOKROe IpH3HAHHE, a BMecTe ¢ TeM M ofecledeHHe yCJIOBHIl JJIA HayuHOH [mes-
reapbaocTH, B 1919 r, om OB maGpam uirenom ConHanHCTHIECKOH aKageMHH,
a B 1921 r. mocramosnermeM Cosera Hapommmx Hommccapos emy Ghlra Ha-
3HAYEeHAa DepcoHaidbHag meHcusa «BBumy ocobmx sacayr yueHoro-msobpera-
TeJd, CcOemHaJIHCTa O aBHANUM,..»!,

Taxum oGpasoM, TodbKO HA CcKIoHe jer — B 60-ZeTHeM Bo3pacTe —
IMuonkoscKuit cMor moaHOCTRIO OTHATh cebf HayaHOU gedareabHocTH, Jlyumue
3Ke TBOPYECKHE TOEl €r0 IPOTEeKANH B 09eHb TAMKENBIX MaTepHANIbHBIX H MO-
pansHHX ycaopuax, Ilpolnennasiii AM KHU3HeHHHH OIyTh He MOJKET He BHIBBATDb
r1y00KOro yBayKeHHS K €ro HEYTOMHMOI SHeprmH, HAcTOHYMBOMY M Ijeie-
YCTPEMIEHHOMY TPYHRY, CTOHKOCTH BO BCeX JKH3HEHHHX HeBarogax. Ilmonkos-
CRUH NPOMHI TPYZHYH JKU3HL YyIeHOro-HCCIefoBaTeNd, OCHOBHOe CoOmep-
JKaHHe KOTOPOM Jyyme BCEro ONpeNelfsercs ero coOCTBeHHBIMH CJIOBaMM:
«Bea musHB cocrosasa M3 pafoT — ocTanbHOe OBJIO HemocTynHo» 2, Jlmmen-
HEL BOBMOMKHOCTH IOJIYIUTH HOPMajlbHOEe MIKOIbHOE 00pa3opaHue BCIAEICTBHE
DOoTepH CIyXa B JeTcTBe H3-3a Golle3HH, OH Hamea B cefe JOCTAaTOYHO CHIH
H BOJH, 9TOOH B IOHONMIECKOM BO3PacTe IIyTeM caMo000pasoBaHNA MpHoOpECTRH
3HAHHA, OpecTaBaABmMuecs eMy HeoOxoamMeiMu. JHimBa B Mockse Ha 04eHb
CKy[HEE CpPeNCTBa, IJAMTEJIBHO NHUTASCH OJHAM 4YePHHM XJeGoM, IOHOIIa
IMuonkoBcKuit BCe cBoe BpeMsA TPATHI HA YTeHHE KHUT, KaJHO BOUTHIBAA HH-
TEepecOBABIINE €r0 CBeNeHHA O IpHpOofe.

Yixe B TO BpeMA IpoABJIAeTCA ero XapakTepHad 4epTa — HHYero He IpH-
HHEMAaTh Ha BePy, CTapaThCA [0 BCEro MOHUTH caMoCTOATelIbHO. BmocrencTsmm,
BCIOMUHAs 00 3TOM Ilepmofe cBoeil yxusuu, [[momkoBckmil nucan: «Huur 6s1mo0
Torja, BoobIme, Majio, a y Meaa B ocoberrocrH, IlosToMy mpuXoaunoch 60Tk
me MBCIUTH CAMOCTOATEIBHO H 9acTO WATH mo AoskHOMYy myTm, Hepemko 2
H3o0peTas W OTKPHBAJ JABHO H3BECTHOE... 3aTO f IPHBEIK MBICIHTE H OTHO-
CUTBCA KO BCeMY Kpurnyeckn, BnpoueM, caMoGHTHOCTB, A ayMalo, OHJIa B
Moell mpupopme» 3,

1 Apxus AH CCCP, ¢. 555, om. 2, m. 60, m. 2.
2 Tam e, A. 4, a. 3.
3 Tawm jxe, g. 3, a. 1—1 00.
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[leproit mompiTkOM I]M0TKOBCKOTO «BEIATH B CBeT» — TaK WIH WHa4e ONy6-
AOKOBATh INIOALI CBOMX TPYZOB — ABIfeTcsA mampasienue um B 1881 r. B
C.-Ilerep6ypr B Pycckoe ¢msmko-xumMmdeckoe 00mMECTBO CBoeil pyKommcd,
TOCBAMEHHOH paspafoTke KHHETHYECKOH TeODHH Ta30B.

dra pabora mATepecHa TeM, gTo B Hell I[moakoBckmil, He Gyayum 3HaKOM
¢ rpynamn Knaysmyca, Borsnmana, Bam-mep-Baaabca, men csomm, caMocTos-
renbHEIM myTeM. [lodydYeHHBle HM BHBOAH He ABJIANNCH HOBHIME B HayKe,
ge OBLIE BIIOJIHE TOUHBIMU, I (H3HKO-XHMHYECKOe OOGIIeCTBO HE COWIO HY-
Ho# myGnmKamuio paGoTH, HO OTMETHIO GOJBIINE CIOCOOHOCTH U TpPYLOII06He
aBTOpa ® KeJaTelIbHOCTh CIOCOOCTBOBATH €r0 MAJbHEHIIHM MCCIefoBa-
HHAM,

BraronpuATHEIE 0T3HB OKpeLIHI llmomKoBcKoro. 3a ero mepBo#l Hayu-
Ho#l paboToil mOCHenoBaNTH BTOpasA, TPeThA, deTBepras... Becero mM 3a 55 mer
OBIJI0O HANHCAHO HECKOJBKO COT HAYYHEIX MCCIEIOBAHMHA II0 CaMBIM DPasH000-
pasHEIM BOIpPOCAM €CTeCTBO3HAHHA H TeXHHKH.

OrpoMHO [0 CBOeil 3HAYUMOCTH H COJEP:HAHHIO HaydHoe Hacienue I[mox-
koBckoro. IloaTomy Baciay:keHHO NDH3HAH OH ¢KIacCHKOM HayKm»., B Ha-
cTofmeM W3faHum coOpaH pAJ ero OPOMSBENeHHI, OTHOCANIAXCA B OCHOBHOM
K mpoGieMaM NOKODEHHS BO3AYXa H 3aBOGBAHUA YEIOBEYECTBOM KOCMMIE-
CKOro mpocTpaHcTBa. JTH padoTh HamboJgee APKO XapaKTEPHBYIOT INIABHEIE
CTODOHHL €r0 HAYIHOH [JeATeJLHOCTH,

Ho pmocraroumo mnpocmorpers GubGaumorpaduio Tpynos [[momrosckoro,
9T00H OneHUTHh KpailHee MHOr0o06pasme ero HayYHHX HHTEPECOB, PA3HOCTO-
poHHOCTH €ro HayIHOii MEicau, Hapagy ¢ oCHOBHHIMA TpymaMu IO DaKeTOmu-
HaM#Ke H o mpobieMe IOKOpPeHHA BO3yXa, cpens TpyxzoB IlmomkoBcxoro
MBI BCTpedaeM paspaboTky npoGieM TreopHsmIeCKOro H aCTPOHOMHYECKOrO
xapaKrepa; OH 3aHUMAJICA M YHCTO (HBMYECKEMH IpobieMaMH, B 9YacTHO-
¢TH BOIIPOCAME CBOMCTB BeImecTBa, SHEPruH, CTpoeHHA aroMa. Hekoropsie ero
paboThl OCBAMEHH pHeprerTmke. PaGoran oH Takike Ham mpobiemaMm Teo-
IOrMH ¥ TFe0XHMHY, 3aHAMAJCA OHOIOrMIecKRUMH IpobGieMaMu, Ie ero Kpai-
He MHTEPECOBAJH BOIIPOCH 3aPOKAEHHA JKH3HH U PACIPOCTPAHEHHOCTH HKHU3-
M B MHposzgaEum. VI3BeCTHH ero DONBITKE 3aHUMATHCA QUIOCOPCKUMH BO-
apocaMmi,

Omuaro 570 pasmoobpasme manpasienaoctu pabor ImomxoBcKoro orHIOIH
HeJIb3A OTOMKEECTBIATH ¢ pa3bpocaHHOCTHI0O HaywHOH MEIcAH, Iloutm Bce Ges
HECKIIOUEHUA €ero TPyahl o0befMHEHE egHHOHM Iedbil0 — 3aboToil o Gxare
9el0BeYeCTBA H eNHHON Hpeell — pacmHpeHHA BJIACTH dYelOBeKa HaJ IpH-
pomoii, max HocMocomM — pajgm ocymmecTBieHHUS JTOH Ieiw,

Xapaxrepuays Ilmonkoeckoro Kax yueHoro, IpesJe BCEro CIeLyer cKa-
3aTh O HEM ero COGCTBEHHBIMHU ciloBaMm: «OCHOBHOH MOTHB Moell )KH3HH: clle-
naTh 4TO-HAOYQH MOJEe3HOe JJs JIOfell, He TPOMUTH TapOM KUBHB, MPOJBHU-
HYTHh YeJIOBEYECTBO XOTh HEMHOro Buepex. Bor moueMy A mHTepecoBalcA TeM,
9T0 He gaBano MHe HHE xJaeba, HE cuian. Ho a mapeiock, aro Mom paborsl,
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Mo:KeT OBITH CKOPO, a MO;KeT OBITH H B OTAAJeHHOM OynymeM, nagyT o6mecTBy
rop xiaeba m OesgHY MorymecTBa»?d,

Tonero Ty mayRy, KoTopasd HampaBleHa Ha HETH CIYy:KeHHA 06IecTsy,
caural ImonkoBcknit ncrurHOl Haykoit. OnHaKo 3TO He 3HAUWIO, YTO HAyKa
CBOAMJIACh MM K pPaspelleHHI0 TOJBKO TEKYIUX IOoTpeGHOCTell Yel0BeYecKOoro
o6mecTBa, xoTd oH W mucax B 1923 r. B pabore «3HaueHme OCHOBHHIX HAyK
0 BemecTBe»: ¢...HayKa,.. MMeeT dIpeaBHUAHHYI0, Jajke OCA3ATEJBbHYIO, TaK
CKa3aTh, XAe0Hy0 Ba;KHOCTHY®, MOMHHMAS B TOH JKe cTaThe MpoOGJeMBl Jande-
KOfl mepCHeKTHBH, KaK, HampuMep, H3yYeHHEe ATOMHOIO CTPOEHHS, yKasbi-
Baf, 9T0 H3y4eHHe aTOMOB IPHBENET He TONBKO K IpeolpasoBaHHW0 BEINECTs,
HO ¥ K MCIOJB30BAHUIO OFPOMHBIX HPHPOMHEIX pecypcoB smepruu, Mmermo
€ 9TOH TOYKM 3PEHHA — C TOYKH 3PeHHA MOTHATHA 6IarococTosIHIA 00IecTBa —
oneHuBaJ I[MOIKOBCKHIl CYymHOCTH TeXHHYIECKoro mporpecca. Eme B 1915 r,
B paGore «Bynymee 3eMIM H WeJOBEKa» OH IHCAI: «...0MHOBPEMEHHO OYAyT
pasBHEBATHCA: YeNOBEK, HayKa M TexHmka. OT TOro, Apyroro M TPeThero mpe-
obpasyerca Bmpi Semau, HauneM ¢ Texmmueckoro mporpecca, Ilpemne Bcero
JOCTHTHYT COBEpPIIEHCTBA TOTO, 4YTO YiKe cefiuac DpOM3BOAAT. ¥ BeawWuar,
¢ MOMOINbIO MAIIWH, B COTHH pa3 NpoOU3BOAUTENbHOCTH pabouero. Cpemaior
TPy €ro BO BCEX OTPACHAX COBEepIIEHHO 0e30macHEIM, Ge3BPENHEIM JIH 370-
POBbBA, fake NPHATHHM H HHATepecHBM, COKparuTca BpeMA HOJEHHOH pabGoThl
#£0 4—6 wacoB. OcrambHOE OTHAAYT CBOGOLHOMY, HEOOAB4TEIBHOMY TDYAY,
TBOPYECTBY, pAa3BIEUEHHUIO, HAYKe, MedTaM.,.»S, '

Bo muorux mpomsseneHusaXx [[momkoBckoro spro BEIpa)KeHA 3aMeTaTenb
Had 9epTa ero KaKk y4eHoro — 3To0 ero riayfoKas HayIHad HHTYHUOUA, CIOCO0-
HOCTh K AJIeK0 HAYIMEMY HAYIHOMY IDEABHICHHIO. 3arisisBasg BIepen, OH
mucad: «YMHOMATCA M yIAyOATCA MAXTH M DOZAapAT HAM MHOrO Temaa, HO-
BHX BeINECTB U MATEPHAJOB C APAroNeHHHKIMU CBOHCTBAMH... OTKDHTH OYIyT
MaTepHaNbl BCEBOSMOMKHEIX cBoiicTB, MaTepwman pemymuil — TBepKe aaMasa,
910 AnsA 06paboOTKE TBEpAHIX BEINECTB: HHCTPYMeHTAJAbHEH cmiaas. Hafimyr
MaTepHajbl Jierkue W HeOOKKHOBEHHO IIPOYHLIe, TYromIaBKHE, HEOKUCIAI0-
muecs, WIN HeHTpalbHEE, 09¢Hb JerKHe I'ashl PasHHX CBOICTB, .,.BeINECTBa
yOpyrue, OU€Hb TEIJIONMPOBOJNHEE W, Ha060pOT, PagHOAKTHEHEIE B BHLCIIEil
cTemeHH, MPO3pavYHEle H B TO jKe BPEeMA dpesBhigaiino upounne, Halinyr cpen-
CTBO TONYYaTh HEOOBIKHOBEHHO BHCOKYI0 M HEOOHIKHOBEHHO HUBKYI0 TeMIe-
paTypy  mOJB30BATHCA 3THM AiasA 00pabOTKH CEIPEHIX MPOAYKIOB H JPYTHX
meaein?,

Horma sTo mmcanmoch, To JJA MHOrOr0 W3 IEPeYHCIEHHOrO eIme He OBLIO
CO3aHO PeajbHBIX NPENIOCHIOK, A ceifgac MH BHEHM HDOJHYI peaIH3anUI0

tK.9. lluoanxoBckuil. [leppag MOfens 9HCTO MeTaNIHIeCKOrO A3POHATA M3
BonHucTOro kemesa. Hamyra, 1913, crp. 1.

8 Apxus AH CCCP, ¢. 555, om. 1, a. 325, n. 7.

¢ Tam ke, A. 325, m. 1—2.

7 Tam e, . 3—4.
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CGOJIBIMIAHCTBA M3 9THX Hpenckazanuil I{monxoBckoro, He ropopa ye o Tex
ycnexax, Kakme ORJIH 3a IOCHegue FOXBL CHEJAHH B 00JacTH HCCIeqOBaHHA
KOCMHYECKOT0 NPOCTPAHCTBA, H 00 OCYIeCTBIEHHH NEpPBHX IIOJETOB YeJo-
BeKa mo opOnTe BOKPYr 3eMHOro Imapa.

Taxum o6pasom, mHOrue Meicau [[HolTKOBCKOr O, IpeCTABIABIINECA B CBOE
BpeMA OOoINBIIMHCTBY OGeCIOYBEHHOif, XOTA M ApKOH, yBIeKaTelabHOH ¢damTa-
smeil, HA caMoOM Jelle UMexn IIy0OoKHe HayYHBIe OCHOBHL. l{moimKoBCKHUil eil-
CTBHUTEJBbHO OB Hapmeden Ogecramell QamTasmeil, KoTopadg NIpPOABIATIACE
¥ B ero Hay4HHX paGoTax, u B HayYHO-JaHTACTHYECKHX IOBECTAX, HO, KaK
OpaBUio0, e€ro ganrasua He OhJIAa OTOPBAHA OT HAYYHHX HPEJUOOCEIOK, ITO
ObLTa Ta HayyHas QaHTasug, o Koropoi senukmit Jlenun va X1 cpeane maprum
roopua: «Hampacuo Aymalor, 9To OHA HY;KHA TOJBKO II03TY, ITO IIYIbiif
npeppaccynor! [lame B MaTeMaTHKe OHA HY:KHA, fasKe OTKpHTHe nuddepes-
OHAJbHEOr0 W HHTErpaJbHOr0 MCYNCIeHHE HeBO3MOKHO OBlTO OB Ges ¢anTa-
sun. Magrasmsa ecth KadecTBO Beamuaiimeidl memHocTH...»3, MMemmo sTo men-
HOe KagecTBo mobymmmro I[HOMKOBCKOro 3aHAMATHCA BOOPOCAMH, KOTOpHE
GONPIMIMHCTRY €r'o COBPEMEHHHKOB Ka3alNCh HEpPEalbHEIMH H JaJTeKHMH OT
TeXHHYECKOTO BOIJIOIIEHHA.

C oHomecKux jeT MHCIH 1[HOMKOBCKOro GHIM HANpaBIeHH HAa pemeHne
npoGieMbl OBIAJeHHA KocMuWaecKuM mpoctparcteoM. O6 aToM CBHAETeXb-
CTBYIOT €r0 BOCIIOMWHAHMS, 3allMCH W pPHCYHKH B €ro IOHOIeCKHX padorax,
orgocamuxca k 1878 —1879 rr., m, nakonern, nanucanrag um B 1883 r. pabora
«CpobGonnoe mpocTpaHcTBo», B dTOl pyKonmcH BIepBHE, elme B 09€Hb 00meit
dopme, ORIIM BEIPAKEHBI MEICIH 00 yCITOBHAX, CO3TANIMUXCA B MPOCTPAHCTBE
OpH OTCYTCTBHH CHJBI TAMECTH, 0 IPHHOHIAX PEAaKTHBHOIO IBMMKEHHSA, O BO3-
MO/KHOCTH YNpaBIeHHA ABIDKeHHEeM B KOCMHYECKOM I POCTPAHCTBE, O CIIO-
cobax crabmiuzammu Teja, ABHMKYyIIEroca B abCONTHOH mycrore,

SHaMeHATeJNbHA 3aKIIOIHTENLHAA ()pasa ITOro TPyAa, B KOTOPOIl mMpAMO
TOBOPHUTCA, UTO OBJAJeHHe KOCMHIECKHM IIPOCTPAHCTBOM — 3ajada JOCTH-
AMHMaA H He CAHIOKOM JalleKad OJA 9e0BedecTBa.

IluonKOBCKHE OTYETAHBO COBHABAJN, 9TO IIYTh AJA peIleHHs 3TOH 3amadun
NPeCTONT CHOKHEI, EMy OHIO fCHO, 9TO AJA BEIXO0[Aa 34 IpefeTH 3eMHOH
arMoc(epsl CHaYala HeoOXOAMMO peIMTH 3a7adyy OBJAMEHHS CAMOIl aTMo-
cdepoit, m ero Mbicap obpamaercsa kK npobiaeme momera B Bogmyxe. Om paspa-
6aTeIBaeT NPOEKT LHPHKA0IA, MHOTO CHI pAaCXOAyeT, YTOOH OCYIIeCTBHTL
9TOT IPOEKT, HO BMECTE C TéM ero He MOKH[AeT MEICJAL W O NeTATEJhHbLIX anma-
paTax TaiKedee Bosayxa, Hak mn3BecTHO, NpOEKTHpPYeMH I[nolKOBCKHM
AHpHKA0GIb MMeN CYIIeCTBEHHO HOBBE KOHCTPYKTHBHEIE OCOGEHHOCTH: OH
KoJeH OBl O6BITH MeTALINIeCcKAM , TepeMeHHOro o6neMa. Il HonKkoBCKHE MHOT O
BHHMAaHHA yaedal ¢opMe YIPaBIAeMOro adpocTaTa ¢ Ielblo ofecredeHHA
MHHHMAJIbHO BO3MOMKHOrO a3pOAUHAMHAYECKOr0 COIpPOTHBIEHNA,

8§ B. N. JI e u u u. Counmenua, 1. 33, msg. 4, crp. 284,
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B npomecce paspaGoTKH mpoexTa nUpm:kabis OH BIEpPBHE IPHUOIET K MBIC-
JIA 0 BO3MOMKHOCTH aBTONWIOTHPOBAHUSA TOJeTa, H WM OBLIO H300pPEeTeHO aBTO-
MaTHYeCKoe YCTPOUCTBO ‘MJs pEryJIHpPOBAHHA IOJOKEHHA NPONOJIBHOHE ocm
nupwxabaa, IlepBomaganbHo 3T0 yCTPOICTBEO GBUIO OCHOBAHO HA IepeKAYH-
BaHUM BOAB! 10 AAHHHOH Tpybe, mpolo:eHHON BAONL appocTara, MIpHIEM 3Ta
nmepeKayka OCYINECTBJIANIACh ABTOMATHYECKH BKJTI0YaeMBIMH HAacocaMm, pa-
GOTaBMIMH OT BJIEKTDPOT€HEPaTOpPa, NPHBOJHMOrO B JABHKEHHE MOTODPOM JH-
pmxabna, Ilpu oTKIOHEHMH ocH FUPHKAGIA OT 3amaHHOrO HAalpaBlIeHHA
OPOHUCXOAIIO 3aMBIKaHHE OJHOI'O HIH ,U,perI‘O pTyTHOI‘O KOHTAaKTa, 4eM IIpPu-
BOAWIHCH B HAelicTBHE HACOCH,

Ilosgmee, Korma IlmoMKOBCKHIT BILIOTHYI0 3aHAJNCA paspaGoTKOi mera-
TeAbHBIX aNIapaToB TsKeldee BO3AyXa, OH BHOBb BEPHYJCA K MEICIH 00
aBTONIUIOTHPOBAHUYE M MPHIIET K 3aKIIOUEHUIO, 4TO 3Ty 3aady meaecoobpas-
HO OCYIIECTBHUTH ¢ IOMONBI TEPOCKOMAYECKOro yerpoiicrsa, Taxkum oGpasom,
ITmonKOBCKOMY NpPHHAIEHKHUT IIPHOPHTET B COBNAHHIN ABTONMIOTOR, HCIIONB-
3YOIMMUX THPOCKONMIeCKHil DPUHIONI, NPHMEHAEMEX B aBHANME M B HAaCTOA-
mee BpeMA,

Y6emneHnHE B peHTa0€IbHOCTH H MEIeCO000PAsHOCTH HCIOIb30BAHMA BO3-
OYITHOTO TPAHCIOPTA JJA NEePEBO3KH TAMEIHX I'PY30B C MOMOIMMLIO YO PABIAe-
MEX a3pocraroB, llmOTKOBCKHI HacTOHYHBO [o0HBajcAd OCYIIECTRISHHA
CBOEro IpOEeKTa MMeTbHOMETAJINIecKoro Iupmxabdis, '

B srom nexme emy oraseiBax comeiicreue [[. M. Mengenee., OsnaxkoMmus-
much ¢ pykonucbio [[HonKoBCcKOro i mepBoil, ceTaHHol UM Mojensio, MeHze-
mees mpencrasua padory LlmonKOBCKOro B BomyXomaBaTeJbHEI orea Pyc-
cKoro TexHmgeckoro obmecrBa. OpHako smeck mpepioikenune llmoaroBckoro
He BCTPETHIO HOAJEP:KKH, TaK Kak dKcmepTsl OGmecTBa CIHTAIN HEIPEOJ 0IH-
MBIM CONPOTHBJIEHHE BO3JyXa H HE BePHIN B BOBMOKHOCTH YIPAaBILEMOl'0
IBIDKEHUA aspocTara.

Heo6xoauMocTs ONpPOBEPTHYTH BO3PayKeHHs ONIOHEHTOB 3acTamiaser Llum-
OJIKOBCKOI'0 yIIYOHTBHCA B HM3yUeHHE BaKOHOB CODPOTHBIEHHA BO3IyXa ABH-
mennio Ted. CHaYana ¢ MOMOINBI0 NPHMHTHBHOIO HPHGOPA OH BKCIEPHMEH-
TaJbHO HCCIENYeT BIANAHWE CONPOTHBJIEHHA BO3AYXAa Ha [BH/KeBHE IJOCKHX
OJIAaCTHHOK M IPHXOMUT K BEBOAY O 3HAYEHHH (IIPOJOJCOBATOCTHY IJIACTHH,
T. €. COOTHOUIEHUA MeRAY AJAUHON U IMPHHON NIaCTHHKH.

IToncruHe MayMHUTENbHO TAJAHTIHBA JJA cBoero Bpemenm pabora Ilmom-
KOBCKOI'0 «AspolnaH HIH NTHIeNofo0Had (aBHAlHOHHAA) JeTaTelbHAs Ma-
muba», onybnuxosannaa B 1894 r. B mypuane «Hayka u sxusub», B mHeit 6
ﬂpE,E[YCMOTpeHBI IIOoYTH BCE 3JEMEHTHI ROHCTPyEI{I‘IH caMoJeTa, OCYyInecTBIIEH-
HBIe BIIOCIEeOCTBHH IIe/IBIM pEﬂOM ABHAIIHOHHH X ROHCTPyRTOpOB, paspaﬁa—
THIBABNIHX H COBBmeHCTBOBaBII]HX CaMOJIeTHI. 3)‘],80]') MBbl HaxXOmuM H YeT-
KyI0 IIOCTAaHOBKY BOIpOCa O IPHMeHEHHH IBUTraTedeil BHyTPEHHEr 0 CTOpaHHA
B aBHAOWM, H OpefJo:KeHHe o0TekaeMoil ¢opmbl (lo3esaiKa M KPHJBEB, H
HpHM{;‘HEHHe CIHapeHHBIX BHHTOB HpOTHBOHOHOH{IIOI‘O IranpaBJdeHHA Bpameﬂna,
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KOJIeCHOe IIacCcH, YCTpolicTBO pyieif mOBOPOTA W BEICOTH M YHOMSHYTHI
BEIIIE THPOCKONMYECKUIH aBTONMIOT,

CopasenmuBo Takme cuTaTh L[HOIKOBCKOTO OCHOBONONOHHKOM dKCIe-
PUMEHTANBHOM a3POJHHAMHUKIL Hauap mccieopanme compoTHBIEHHS BO3IY-
Xa ¢ momomsio mpocreiimero npuGopa, oH ybenumiaca B Heo6xogIMocTH Goee
TOYHOH IOCTAaHOBKH OmbITOB. COGCTBEHHBIMH PYKaMH OH CTPOHT 3KCIIepHMeH-
TaNbHYI0 a3POXMHAMHYECKYI0 alIapaTtypy, KOTOpad NOPOXORUT PAJ CTamguil
paspurua. CHagala 2TO adpogWHAMHYECKasds YCTAHOBKA C JBYMS Tpybamu,
HaNpaBlIfAeMEIMH IO BETPY, B OJHOIl H3 KOTODHX MOMEIMEHA MJIOCKAA ILJIACTHH-
Ka, a B Ipyroifi — cBAzaHHAA ¢ MIACTHHKO mcmbITyeMas momenb. [lyrem mopn-
6opa IIACTHHOK OH MOJIYYIJI BOSMO/KHOCTH CpPaBHEHUsA CONMPOTHBICHHS HCITHI-
THIBaeéMHX Mopeteil., C mOMOmMBIO 3TOH yCTAHOBKH OH yOeguacs B H3MEeHeHHH
K0a(pUIHEeHTa CONPOTHBIEHIS B 3ABHCHMOCTH OT CKODOCTH [BHKEHHS 00Te-
Kalomero moToka: Ciaegymomum sTanoM OHIIO CO3TAHHE «BO3AYXOAYBKHY, T. €.
YCTAHOBKH, B KOTOPOH NpPHMEHANCA HCKYCCTBEHHO IOJy4aeMHEHA MOTOK BO3-
myxa ajas o0myBaHHA HCCIefyeMBX Mojeleil. JTa ycTaHOBKa SBHWIACh Npo-
00pa3oM COBDEMEHHHX a3POAHHAMHYECKHX TPYO, CHIPABMHUX Ba;KHYIO POJb
B Da3BUTHHU aBHANNH. ¥ CTAHOBHB PA3JIHIHOE BIMAHNE HA HCIILITYEMbIe MO
TypOyJIeHTHOTO H JIAMUHADHOTO IIOTOKOB, OH, B IeNAX YHHITOMEHMHA 3aBHX-
PeHHil B OTOKe BO3yXa, BBOAHUT B CBOI0 YCTAHOBKY CIPAMIAIOIYIO DEMETKY.

Cosnasas, ogHaKo, HECOBEPIIEHCTBO CaMONENBHOI, KyCTapHO COOpPY:KeH-
golf ammaparypsl, He MO3BOJABIIEN HOMYIHTH HEOOXOZUMYIO TOYHOCTH HCCJIe-
IoBaHUI, H He AMes BO3MOKHOCTH CO3ATh 60/Iee COBEPUIEHH VIO 10 HEJJOCTATKY
neHemHbIX cpenctB, Humonkoseruit o6patuacsa B C.-Ilerepbypreryo Axanemuio
HayK ¢ npock6oii 0 mpegocTaBICHUA CPEHCTB IIA COOPYHKEHUA TAKOH yCTaHOB-
KH. Y4eHBI MeYTaJ 0 CO3MaHHU HACTOAME aspojuHaAMuIYecKoil tabopaTopuu,
OCHaImeHHe KOTOPOH OH HO0CTaTOYHO OTUETIMBO NPEACTABIAAN cebe HA OCHO-
BaHHAH CBOHX IPeAMIEeCTBYONINX UCCIEOBARMII, HO, HE MMes AOCTATOYHOH Ma-
TepHaTbHOH MOAMEepIKKE, HE CMOT PEalH30BaTh ATy MEUTy,

HamGomee 3maumMEIMEH BO BCeM HAYYHOM HaclecTse L[MOJKOBCKOTO
ABJIAITCA €ro paboTh, MOCBAMEHHEIE PEIMISHHI0 IPOOIeME OBIAeHHA KOCMHA-
"eCKHM mpocrpascrsoM. MMenHo B 3T0il obGanactTi Hambolee APKO TPOABILICA
TaJaHT y4eHOIo, ero cBoeoOpasHoe M caMoGHTHOE JapoBaHue,

UspectasiM UMOyIbCOM A HANPABIEHHS €r0 YrayOJeHHEIX HCCIEN0Ba-
Huil B 061acTm pakeTogmHaMUKH mocxy:kmira Gpomiopa A. II. ®egoposa «Ho-
B cI0CO0 BO3AyXOINIaBaHHUA, MCKIIYAIONW BO3AYyX KaK OHNODPHYIO Cpemy»
(1896), B KoTOpOIl GBI N3I0MKEH MPOEKT PeaKTHBHOTO JETATEABHOTO ammapaTa
TAKenee Bosgyxa. Ho ara pabora mokasamachk L[molKoBCKOMYy HeACHOI, Tak
KaK B Heil e GHIO MaHO HAKAKHX PACYeTOB, W, BEPHEIH CBOEMY OOBHIHOMY
OpaBHIY, YYeHHI NPHHAJICA 33 CaMOCTOATEJBbHBE BHYHCIEHHA, KOTOPLIE
BCKOpe IpPHUBEIH €ro K 3aMeYaTeNbHEIM pe3yJbTaTaM.

B 1903 r. B suypuamxe «Hayunoe oGo3penne» nmosBasercs ero Tpyn «Mccie-
JIOBaHWE MHPOBHIX IPOCTPAHCTB PEAKTHBHHIMHU IpuGopaMu», YKaszas Ha orpa-
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EMYeHHOCTD BHICOTH IOBEMa a3POCTATOB M ITOKA3aB KOHKDPETHHIM pacdeToM
HeNpAeMIeMOCTh IpUMeHeHUA apTHIIePHIACKOro OpyAusa H CHapama [masA Io-
JeTa HA OOJNBIIMX BHICOTAX H3-34 OTPOMHHEIX Ieperpys3oK M YpesBhrUaiimoii
pauanl OymKd, {HoaKoBCKHil NpUXOAHT K 3aKI0UEHWI0, 9TO €HHCTBEHHO
BO3MOKHEIM CIIOCO60M OCTHKeHHA OOJBIIHX BBICOT ABIAETCSA IOJET PAKETEL
On naeT 3Mech CXeMaTHIECKOE YCTPOMCTBO paKeTH ¢ JQBHraTe]eM, HCLIOAb3Y-
mMuEM IBYXKOMIOOHEHTHOE TOILIMBO.

Vixe Ha 9ToM dTrame paboT mo peaKTHBHOH TexHuke I[MonKoBCcKHiT Hame-
q9aeT pAJ KOHCTPYKTHBHEIX 3JIEMEHTOB DPAaKeTH, KOTODHE HAIIM NpPUMEHEHMNe
B coBpeMeHHONi pakernoil Texmmke. ME BCcTpeuaeM B sTo#t paGoTe MBICHH
o0 aBTOMATAYECKOM YIPABICHWM IOJETOM pPAKETH € IOMOMbBI0 I'HPOCKONH-
9eCKOro YCTpOHCTBAa, O BO3MOKHOCTH MNCIIOJNB30BAHUA COJNHEYHHX JIydeil
JAJA OPHEHTAIIUHM PaKeTHl.

dakanumeasa 3ty pabory, IlmonkoecKuii yKaskBaeT Ha HE0OXOJHMOCTD
JajlbHEMIIero MPOXOJKEHHA HCCIeJOBaHMI IO HeJOMY pARY BONPOCOB, CBA-
3aHHEIX C HCCIEOBaHHEM KocMoca. B COOTBETCTBHM ¢ BTHM HA NPOTAMKEHNH
pAfa moCHefyOMHUX JeT oH NyOMuKyeT IOX TeM yKe HazBaHHeM HeIpepHBHO
pasBUBaeMEle W AOMOJHSAEMEIE MCCIEHOBAHHA.

PaxerogqunaMuueckue Hcchaenopanua L{momxopckuii magam ¢ pemeHusa sa-
Jaun O OBIGKEHUH paKeTH 0e3 ydera TATOTEHHSI M CONPOTHBIEHHA aTMoc(e-
pHl. OTa samaua OblIa HasBaHa mepBoil samaueil I{monrosckoro. ITonyuennsie
OpH €€ PEIIeHHH BEBOAHL JelTH B OCHOBY BCero AajJbHeimero pasBUTHA
PaKeTOIHHAMHKH,

Wcxopa ms sakoHa COXpaHEeHHs KOJIWYECTBA IBHIKEHHA [JIA BaMKHYTOM
CHCTeMBl, YYHTHBAA H3MEHEHHE MAaCChl PaKeThl MO Mepe PacXoJOBAHHA TOI-
JUBA W' CYNTAA IDOCTOAHHOI OTHOCHTEIBHYIO CKOPOCTH HCTEUEHHSA NPOAYKTOB
ropenns, I[HONKOBCKHA BHBOAHT AXA HAaHOONBIIEH CKOPOCTH paKeTH ¢op-
MyIy.

M
V=V,In (1 + 1)
rue .
V — cropocts pakersi, V;— CKOpocTb 0TGpPoOCa HPOAYKTOB TOpEHHH,
M;— macca pakerst Ges rtomauBa, M,— IIONHasA Macca 3amacoB TOIJIHBA.

M,
B macroamee BpeMa OTHOmEHHEe —r~== Z wasmBafor wmcaoM I[momkos-
1

CKOro.

Wecnenya monyuyennsle 3apucuMmoctd, [[HOTKOBCKUI mpHmes K pAAY BE-
BOJOB B OTHOIIEHHMH OCHOBHHIX IIOJIOKEHHI MpoekTupoBanus paker. OH ycra-
HOBHJI, 9T0 HaHOOJIbIee 3HAYCHIE HMEET JOCTHKEHHE BHICOKOH CKOPOCTH HC-
Te4eHHsA NPOAyKToB roperud, OH eme He MOT C J[OCTATOYHOH TOYHOCTHIO ONpe-
DemuTh peambuble abcomioTHee MUGPH CKOPOCTH HCTeYeHHSA, HO, pasbupas
c.nyqaﬁ IIpIMeHeHUA B KadYecTne TOIINIHBA MHIKOTO BOJOpOOa ¢ OKHCIHTe-
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JeM — JRUAKAM KHCIODOJOM, BRHIYHCIHJ, 9YTO MAaKCHMAaJbHAS CKOPOCTH HCTe-
YeHHA NIPH yCJAOBUH HamGolee MOJTHOTO MCIOJB30BAHWA BHYTPEHHeH dHEpPrum
ronnmBa paBHAercA 5700 M/cek. ITo HaT0 BO3MOKHOCTH OIPENENUTH, YTO NPH
BO3pacTaHUN YnHCIa Z HOCTH:KAMA CKODPOCTH, HEOOXOTHMASM JJIA 3alyCKa HC-
KYCCTBEHHBIX CIIlyTHHKOB 36MJH, a 3aTeM H JJA HoJeTa B Ipemeiax COJHEY-
HOIl CHCTeMH.

IIpu sTOM OH ycTaHOBWI, YTO YeM BHIIE TpedyeMad CKOPOCTH, TeM B GOJIb-
me# CTemeHH AOMKHO BOSPACTATH OTHOCHTEIBHOE BECOBOE KOJNHIECTBO TOI-
JHBA.

Pemuer sagauy o gBIKEHHH paKeTH B 0e3BO3NYNIHOM HPOCTPAHCTBE W TpPH
OTCyTCTBUH TaAKecTH, llnmonkoBckmii o0pamaeTcs K aHAJN3Y NBIUKEHHA B
mojle TATOTeHHA., B wacTHOCTH, ero HHTepecyeT BOMpPOC O HauGoee BHIOTHOM
HAIPaBICHEY TOJeTa PAKETH IO OTHOIIEHUIO K CHJIOBEIM JHHHAM IOJA TArLO-
TeHHA. 3aTeM OH paccMaTpPHBAeT TaKiKe BOIPOCH CONPOTHBIEHHA aTMOCQHEpH.

Yraybnsasck B DpaKTHYeCKHE BOIPOCH HCCIEMOBAHUA KOCMIIYECKOr0 TpO-
CTPAHCTBA € IIOMOIBIO paKeT, I[MONKOBCKHII paccMOTpeN YCIOBHS IOJETa
gelloBeKa Ha pakere. VM GHLIH BRICKadaHH MPaBHIBHEIE COO0PasKeHASA O BITHs-
HHE IepPerpysoK M HeBeCOMOCTH HA OPTAaHHSM Y€T0BeKa, 0 NPHHIUNIAX pereHe-
pammu Bo3ayXa B repMerHYecKoll KaGmme, 00 HCHOJNB30BAHHEM (OTOCHHTE3a
pacTeHnil s BO300HOBIEHHA 3aNacoB NHTAHUA U KHCIOPOAA. _

IMogpo6uo wuccaenyercs L[MOMKOBCKHM BONpPOC O 3amyCKe H JBIKeHHN
HCKYCCTBEHHEIX CIYTHHKOB 3eMJIH, M3yJaercsa mpobioeMa MaHeBpa, T. €. Hs-
MeHeHHA OpOHTH COyTHHUKA, CIyCKa ¢ OPOMTH, HHEIMH CIOBAMH Te BONPOCH,
OpaKTHIECKOe pelleHre KOTOPHX MH HaOMIOfaeM B HALIN JHH.

3amernM, uro y:ke B 1911 r. [[HoaKoBCKUiE roBOPHIA 0 BO3MOKHOM HpPHUMe-
HeHUH [JA paKeTHHIX ABurareineil aromHoii ameprum. Ha sTy MHCIb ero Ha-
Bedo ABueHme pacmana pamua, O cuuran:, 4T0, ¢MOMKEeT OHTH, ¢ IMOMOIBIO
DIEKTPHIECTBA MOKHO OGyJAeT CO BpeMeHeM IpHIABATH TPOMAJHYI0 CKOPOCTH
BHIOpacEIBAEMEIM H3 peaKTHBHOro mpubopa dacTHimam»?, CMyTHO HpeXBHAS
Ha"aTHle B Hame BpeMaA PaloTH IO CO3MAHUI0 NJIA3MEHHHX U HOHHHEIX JBH-
rareJuei.

B mopesomonuonuoe Bpemsa Tpyas I[moakoBckoro me mpuBierRanm K ceGe
mupoxoro BHEMaHHA. Memny TeM, mpobieMa peaKTHBHOI'O JABHMKEHHA CTaHO-
BHJIach }Ku3HeHHOH. Ko Hauanu sammMartkca U 3a pyGesxoM. B cBoeit Gpomro-
pe 1914 r. 1° I monKOBCKHUIA TmOMEMUSHDYyeT ¢ (PAHIYSCKUM YUeHHIM OCHO-
IlersTpn, HE3amOATO A0 3TOr0 OMyGJMKOBABIINM CBOM TpPYN O KOCMHYECKOMH
pakeTe, BO MHOTOM HOBTODPABINHMHA pamHee BHICKaszaHBbie mjen I[moaRoBCROrO,

[Mpuopurer IlmomkoBckoro B 006JacTH paKeTOAHHAMUKH J0Jroe BpeMs
He ODpH3HaBaJcsa 3a pylesmoM, rme mpunuckiBaau ero 1o P. dcuo-llexwsrpn,
to P. Tognapny, 1o I'. OGepry.

® ¢«BectHuK BOsAyxommaBamms», 1912, Ne 9, cTp. 8.

10 «MccnefoBaEHe MAPOBHX HpPOCTPAHCTE... (fomoiHenue)y, crp. 209—219 macros-
mero TOMa.
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[Toxyans mocme Bemrukoit OKTAGPBCKOH COLNHATHCTHIECKOHR pEBONIOMUI
ropasmo 6oJiee IMIHPOKYIO0 BOBMOKHOCTS ILIA DABBUTHA HAYYIHOIH [[eATeTbHOCTH,
ImonxoBCeKmiT yriayGasaeT CBOH HCCIENOBAHUA 0 HYTAX 3aBOEBAHHA KOCMH-
YeCKOT0 IPOCTPAHCTBA,

«MccnegoBanme MHPOBHX TPOCTPAHCTE PeaKTHBHEIMH NpunbopaMm» BHOBH
BrxoxuT B cBeT B 1926 r. B Bupe orpenbHOl KEurm, 06o6maiomei Bce mpes-
Iymye mcciefoBaHuA I|MOMKOBCKOr0, BHAYATENBHO NONOJIHOHHEE W YTOYHEH-
geie, 37ech [[HOMKOBCKHUI CTABUT yiKe BOIPOC O BO3MOMKHOCTH HCIIOJb30Ba-
HHUA (BHEIIHe» sHepruu, T. e, mepegade dHEPIHH Ha pPaKeTy ¢ 3eMJH BO Bpe-
MA ee T0oJieTa, WJIH HCIOJb30BaHHA paKeToll B moJere sueprum Commma., Mmo-
ro BHEHMAHHA YHReJNAETCA WHCCJAe[OBAHHAM HAMBEIIOAHENHIIEro MapmpyTa Io-
JleTa OpH NO}'bEMe PAKETH € 3eMJH, YCIOBHAM CTapTa pPaKeTh, ee KOHCTPYK-
THBHBEIM BJeMeHTaM. HHHra zakamamBaeTci HaGpPOCKOM MOCJHeLOBATETHHOTO
IJJaHa pPasBHTHA HCCJIBI(OB&HHﬁ KOoCMOCa W ero 3aBoeBaHUA. HB.TII:3H HE OoT-
MeTATH, YTO MHOTHEe DJEMEHTH 3TOro HJaHa IPEeTBOPEHHl Telepb B JKUBHbD,
Ony6amkosarnas B 1927 r. pabora «Hocmuueckan parera. OuslTHas mmoj-
rOTOBKa» COHEpPIKHT pAacUeTHBIE MATEPHAJH MO0 KOHCTPYKIIHH DAKETH ¥ IpPO-
I‘pﬂMMy OIIBITHH X ECGJIG,[[OB&HHﬁ no ee CO3TaHHIO,

Hayunsre tpynsr [{monKoBcKoro HaYMHAIOT MOAYIaTh Bee Gojiee MIUPOKHE
oTKIHKHN 3a pybesmom. I'. OGepr B 'epmMaHuE BHHYKJEH OpPH3HATH, YTO pa-
60Tl IIHONKOBCKOrO0 BO MHOIOM ONpENENIUIN ero coOCTBeHHEE MHCIH., B of-
HOM H3 HEeMelKHX aBWAT[HOHHBIX KYPHAJOB OYyOJHMKyeTCcd CTaThf HHIKEHEepa
JlagemaHa, mBITABIIETOCH KPUTHKOBATh mpaei0 I[HOMKOBCKOro 0 NpUMEHEHHU
rasoBhIX pPyJeil KaK cpefcTBa ympasieHuA pakeToil. OgHaKo IpaKkTHKa B Jalb-
HeillmeM IIOJIHOCTHIO ONPOBEpIJA STy KDHTHKY, W rasoBbie pyam I[Hoakos-
CKOT0O HAIIIW NPUMEHEHHe B COBPEMEHHHX HKOHCTPYKIHAX paKeT.

PazpaGareiBag miaHB COSHAHHA KOCMHYeCKoi parers!, [luomkoBcrumit He
Mor' He BH[EThb, 4YTO B IIepPBYIO OYepemb HpPefCTONT OrpPOMHOH TpPYmHOCTH 3a-
Iada oTpaboOTKH cepAaUa pakeTH — ee ABurareds. OH DPHXOZHT K MEICIWN,
9T0 CO3[(aHNE PEAKTHBHOIO [BHraTeNs NEePBOHAYANBHO JOJIKHO NMpOHTH CTa-
JINI0 pasBHTHA KaK JBHUTaTelsa NJIA CAMOJETOB.

Hexoma m3 aroro, IlmonroBckuii BHOBH obpamaerca kK mpoOiaeMe pasBH-
THA aBHAIAH, U B ero padorax korua 20-x — mauama 30-X rojoB MH HAXOAUM
YKasaHHA O TOM, 9TO IO Mepe JOCTHKEHUA GONBIINX BHICOT M CKOPOCTeH aBwa-
I¥A JOJIKHA OCYIECTBHTH Iepexoi K peakTuBHHM gsurareasm. B 1930 r,
B Gpomope «PeaKTUBHEI aspomiIanm» OH yiKe JaeT MofpoGHEE pacIers JOoCTH-
SHEHUA CKOPOCTEH molera Ha pasiIMYHbIX BHCOTAX, PacXo[ ropiodero Opd npH-
MEHEHUH DPEAKTHBHOrO JBUTATENd M NPHXOSAT K BEBOAY 00 3KOHOMHYHOCTH
PeaKTHBHOTO caMoJieTa Ha OOJBIIHX BEICOTAX,

Brigaomeecs snauenne nmeer maganmas B 1929 r. pa6ora I{monxoecxoro
«Hocmugeckne pakernbie moesma», B KOTOPOil J0KasaHa HE0OXOIMMOCTH IO-
CTPOEHHA MHOTOCTYIEHYATOH pPAKeTH [ PEANbHOr0 JOCTIKEHHSA KoCMIde-
ckux cropocreil, KHax masectmo, ara mmes IlmoinkoBcKoro moiayumia saMe-
qaTeIbHOE PAa3BHTHE B COBPEMEHHOH paKeTHON TeXHHUKe.
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CroeoGpazerH GHJI TBOPYECKMI CTHJIBL 3TOTO BRIAIMEroCA YYEHOr0 H Mbic-
aumrensi. Henbsa He BCIOMHHUTE M He MOBTOPHTH KPACOYHOM XapaKTepHCTHKH,
KoTopy®o man miofaM, momobmsM Llmoakosckomy, arajgemur A, E. ®epcman
Ha CcoOpaHWHM, OOCBAMEHHOM NATOH TOJOBIMHHE CO [JHA CMEPTH YYeHOro:
«...BCIONY B MCTOPWH HAYYHOH MEICIH OBLIH, eCTh M OyAyT GOpOE 3a HOBOE.
OHM HHTYHTHBHO CXBATHIBAIOT M3 THICAYH HHTeHl OKpyalome#d UX TPHPOMIH,
JHKU3HH, HAYKH KaKue-To cBA3yloniue 3BeHba. OHM HE MOryT 9acTo 060CHOBATE
CBOM BHIBOfIEI, B KOTODHX OHM TeM He MeHee yOEKIeHH H B KOTOpble BEpAT,
cMenoil aHTazWell OHM HepecKAKHBAKT dYepe3 JJIHHHbIE NEPHOAEl PacCyHie-
HE, NOJHEMAA W IO[CKA3HBaA KOHEUHHE BEIBOJBI 663 NMPOMEKYTOTHHIX BEI-
qucaennii. OHEM CYyMMHDYIOT OpPOILIOE M HACTOAMEe U [JeJAaT CMEJHH CHa-
qoK B Gyaymee... VIx He MoKeT npu3HATH OpMIMATBHAA HayKa, TAK KaK 9aCTO
B IMOPEIBE YBJEeYEeHHA OHH HIYT HHOIZlAa CAHITKOM JaJeKO HIH JayKe CTaAaHOBAT-
cA Ha HeBepHHE OyTH.... W TeM He MeHee aTH GOpIE 3a HOBOE BEIYT MHD BO
Beeil HCTOPUH YeJI0BEUeCTEA, IPOKIAAEIBAIOT IYTH HOBOI TBOPUYECKOI MEICTHN 12,
Enuncreennoll monpaBkoil K »Toil XapaKTepHCTHKe B oTHomeHWH [[moaxos-
CKOIro ABJIAETCA TO, 9TO OH, XOTA W C 3alo3faHHeM, HO OB IpPHBHAH OQH-
OHaJIbHOH HAYKOH — TakoBa GBIIA CHJIA €ro HOBATOPCKOTO TBOPYECTBA.

B cromx paGorax I[monkoBckuil yaemran oCHOBHOe BHHMAHHE TeM HAIIpaB-
JeHUAM, KOTOpHIe [AJA HEero IpecTaBIANHNCh NPHHOUNHAILHO HOBBIMH B Ha-
yke. VI rorga B ero Tpyzax MOKHO HaHTH MEICIH M BHBOJH, HE SBIAIOI{HECH
IO CYIECTBY HOBHIMH, TO CAaMOOGHITHHIH IMOXX0J K HHM CBHIETEILCTBYET O TBOP-
YeCKHX HCKAHHAX aBTOpA, HE BCErjd B CHJY JKUSHEHHHX 00CTOATENBCTB MMEB-
IIero BOBMOMKHOCTEH 03HAKOMUTECH ¢ CYINECTBYIOMEll N0 JAHHOMY BOIpOCY JIH-
tTeparypoil., CuJIbl JJIs cMedoro umojera ceoeil Mucam B Gyaymee Ilmoaxos-
CKUIT yepmal B r1y6oxoil Bepe B GesrpaHWYHOe pPa3BHTHe HAYKH, B Gecnpeneasb-
HOe OCYINEeCTBJEHME BIACTH 4ejioBeKa Haj, IpHpoaoil, B HeOrpaHWIEHHEIE CIIO-
COOHOCTH 9YeJI0BEIECKOr0 pasyMa, mpeoOpasyiomero IPHPOAY COOTBETCTBEHHO
moTpe6HOCTAM 00mecTBa. JTa Bepa BO BCEMOIyIIECTBO YeJI0BEIECKOT0 pasyMa,
B OecmpemenbHOCTh TEXHHWYECKOIO MpPOrpecca NPHWBOLHUIA €r0 MHOTHA K HaHB-
HEIM BRICKAa3HIBAHWAM, YTO Iporpecc caM mo ceGe, 6e3 KraccoBoit GOpPBOLI mMpH-
BefieT K mpeobpasoBanuio 06MecTBa, K OTMHPAHNI0 RAMATAIUCTHIECKOTO CTPOA.

Ho mytm pasBnTHA HayKU ¥ TeXHHKU [[HMOTKOBCKHIl ONEHHBAI WMCKJIIO-
YHTeJbHO OpaBHAbHO. Heo0XogHMEIM yCJIOBHEM pAa3BUTHA HAYYHBIX HCCJe-
HZOBaHUI OH cumralX 00fA3aTelbHOE eMUHEHNE TEOPHH C MPAKTHROM: «,,.TEOPHUA
HE MOKeT IPHHATH B CBOH (JOPMYJEl H yMO3AKIIUEHHA BCeX MeiicTByOLMX
Ha OpaKTHKe areHTOB H HOTOMy TpeGyeT HENOCPEACTBEHHAOr0 NOATBEPIKAECHUA
B [[e1aX HOBHIX H CIOKHBIX» 12, — mucax onm eme B 1893 r. B crathe «Bo3moxen
Iy MeTajamuecKuit aspocrar?» [losToMy OH BHICOKO HEHHJ BKCOEPHMEHT W,
Ime TOJNBKO MOT, NPHMEHAT €ro B CBOHX HCCIEOBaHHAX,

1 Apxup AH CCCP, ¢. 555, om. 2, m. 101, m. 3—4.
12 yHayka @ sxusae», 1893, MNe 51—52, crp. 807.
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XapakxrepasiM faa I[moakoBcKoro GEIO cTpeMJeHHe TPH HM3yUeHHH JIIO-
Goil mpoGaeMH K KOMIUIEKCHOMY OXBaTy H3ydYaeMbiX Bompocos. Hampumep,
HCCIefysa BONPOC MOKOPEHHs BO3[AyXa, OH DPAcCMATpHUBAeT He TONBKO TeXHH-
9eCKyI0, HO U DKOHOMIYECKYI0 CTOPOHY 3Toil mpoGaemsl. Bo Bcex cBomx «Mc-
CIeOBAHHAX MMPOBHIX HIPOCTPAHCTBY OH OTHIONEL He YAOBJIEeTBOPAETCA, KaK
MBI BUJEJH, TONBKO TeXHHISCKUMH pacieTaMn, HO CTPEMHUTCA Tak Ke TIyGOKO
H3Yy9UTh YCHAOBHMA JHU3HENEATEJBHOCTH YeJiOBeKa B DoJeTe, yhaejadeT BHHEMAa-
HHEe H3MEHEHHI0 B 3THX YCJHOBHAX (U3HONOrHIeCKHX (YHRIMI opramuaMma,
co37aeT MeHTPoOe/KHble YCTAHOBKHU, YTOOH HCCHe/0BaTh BIHAHHE NEPETPY30K
Ha KHBOH OopramuaM,

CrpeMienne JWYHO OXBATHTH, OCBONWTH pasHoo6pasHEIE CTOPOHHE Hpobie-
MBI BBI3BIBAJIO IIOYAaC HapeHaHHA Ha HHOJIHOBCROI‘O, HaK Ha 4YeJl0oBeHa, CTa-
palpmerocs BCe MBYYHThH JHYHO CaMOMY, He mpuberasd K IOCTOPOHHEH moMo-
mu, npeHedperas aBTOPUTETOM APYTHX YUYeHHX, M HMOTOMY BCe HAYHHAKIMIETO
« asop». B 9TOM OTHOmMEHHH NpPaBUIBHYI XapakTepucTury llmomroBcxoro
nmaer B, A. Bproxanos, 06pHCOBEIBAA €r0 KaK Bpara «..,[ETATAHICCTBA H JIOK-
HOTO aKajeMH3Ma, 9T0, KOHEUHO, He MMeeT HUIero 00mMero ¢ IpUIUCHBAEMBIM
eMy mnpemeGpeskeHHEM K TDPYHaM J[DYTuX y9eHHIX»!3,

Craparenbro n3yans npoussegenta [[MoakoBcKoro o apXHBHEE MaTePHAIIH,
Bpioxanos yGeguTeapHO mMOKaskBaeT, 9To I{momkoBCKOMY Bcerma OBLIO CBOM-
CTBEHHO IIOJHOe IDH3HAHHE H HOHHMAaHHEe IIPeeMCTBEHHOCTH B X0/ié PasBHTHA
HayKH, B 00BACHAET BCTpeUalINWEcs HHOTJA Yy HEro CIYYaH HCCIeIOBAHHA
yse H3BECTHHIX HAyKe BONPOCOB TeM, UTO OH II0 YCIOBHAM CBOEH ;KU3HU B [o-
PEBOIOIMOHHKIH MePHON He MOT 03HAROMHTHCA C COOTBETCTBYIOIUMHU TPYLAMH,

YoopHO 1 HACTOHIUBO OTCTAMBAM CBOH B3IIARL L{moakoBckuil, Korma GBI
yoesgen B ux cupasefansoctu, Ho aTa macToiiumBoCT: HEYero obmero He mMe-
IIa ¢ HeTepIHMOCThI0 K KpuTuke, HaoGopor, 0B moHHMAJN, 9TO OTCYTCTBHE Ha-
VIHOIl KPHTHKH BeIeT K 3aCTO0 B HayKe: «...eciam He 6yjaeM cBoGOmHO BHCKa-
3HIBATH HOBBIE MBICIH, TO W HayKa He OyZeT MATH BIepen», — HUIIET OH B
ceoem Tpyae «O6parmMocTs ABIeHMi BooGmIe» M4,

IlmonkoBCKOMYy, KaK HCTHHHO OOXBOIOMY Y9€HOMY, CBOHCTBEHHO OBLIO
B OCHOBHOM J[HAJEKTHKO-MaTepHAINCTHIECKOe MHDOBO33PEeHHE, KOTOpOe, MO-
KT OBITH MAOTHA CTHXHMHHO, IPOABIANOCE B Hauboee TIyOOKHX er0 MBICIAX
0 CyImecTBeHHHM HAyIHHM BOIpPOCaM, KOTOpHIME OH saHmMaica. Hecmorpsa
Ha TO, 9TO HA PA3HHIX HTAmaX TBOPYECKOH AesaTenbEocTH I{HOMKOBCKOrO MOMK-
HO BCTPETHTh NPOABIeHHE COMBUMBHX (PUIOCOPCKHUX BEICKABBIBAHUIL, OT/(EIb-
HEIX HeaJHCTHYECKAX B3IJIANOB, Aarke ¢ YKJIOHOM B MUCTHIM3M, MaTepHaIH-
CTHYeCKHe B3IIAAbl ACHO BHCTYNAOT BCAKHHA pas, KOTNAa MBICAb YYEHOTrO
yraybagercs B CymecTBeHHBe HpoGJIeMbl eCTeCTBO3HAHHA. TakK, B €ro pa-
0oTax, HOCBAMEHHHIX NpoGieMe B3aposIeHHA KU3HH HA 3eMie, Cpasy ke

13 B. A. Bpioxamos. Muporossperne K. 9. I[HOIKOBCKOTO W ero HaydYHO-
TeXHAYecKoe TBOpdecTBO. M., 1959, crp. 67.

14 Apxus AH CCCP, ¢. 555, om. 1, m. 362, x.7.
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OTMeTAaIOTCA MONBITKE HeaJTMCTHIeCKOr0 pemeHHs 3ToH mpobieMH, BesKoe
ydacTme OCOOHX (KUBHEHHBIX CHJI» B HpOIECCe 3apPOKAEHHA OPraHm3MOB.
U ecau B mepsrx paGoTax y4eHOTO elle BCTPEYAIOTCH MHCTHYECKHUC PaCCYrKie-
HHS 0 IepBONpPAYHHE BCErO CYMECTBYIOMEro, o0bACHUMbIe BAMAHHEM HA Hero
OKpYsKalomeil cpeabl, TO BIOCIEJACTBHH OH pEIIHTENBHO OTMETaeT KaKylo-
nu00 COBMECTHMOCTH DPEJHUIHO3HOI0 MHCTHIM3MAa C HAVKOIL

MarepumanucTngeckasa KOHNENOHNA NpoABIAeTcA y I[[{MoaTKOBCKOro B ero
B3raAfax Ha Oe3rpaHWYHOCTH UEMOBEYECKOT0 MO3HAHHA, Ha Heu3GeRHOCTD
pasBATHSA KA3HU HE TOJBKO HA Hallel mIaHeTe, HO U B TIy0HHEAX KocMoca, Tfe,
KaK OH AyMal, chnemuuiecKue YCIOBHA DA3BHTHA MOTYT HPHBOAUTE H K
0coOBIM (hopMaM JKU3HM, OTIANYHEIM OT 3eMHEIX, CBOHM, CAMOGHITHHIM IyTeM
0H O/H3KO MOAXOAMT K MMAJEKTHIECKOH KOHMeImHH o0 DBONONHE MaTepHH
B mponecce 60pbOE IPOTHBOPEYNBHIX CBOMCTB, MM, KAK OH FOBOPHI, ¢{B3a HMHO
IPOTHBOMOJIOKHEX HPOMECCOB Pa3pyIIeHNsA H CO3HIAHHA»,

Urobu sakoHIHTE XapakKrepucTury lJmonkoBCcKoro Kak yueHoro, Heoob-
XOZUMO YHOMAHYTH O €ro riayboxroM matprorusme., HecMorps ma To, uTo rias:
HOM IeJBI0 HAYKH 0d CYHTAN obmmederoBedeckoe 06iaro, oH BCerga mpOABISLI
KpalH2 peBHHBOE OTHOLIEHNE K IPUOPHTETY OTEUeCTBEHHOM HAYKH, ¢ HETO0-
BaHHMEM ofpymmuBasgch Ha Ge3paccygHoe MPERIOHEHHE HEpei BCEM WHOCTPAH-
HEIM, KyJIbTHBHpOBaBmeecsi B mapckoil Poccmm, C roppocreio mumieT OH:
«fI pyccrmit m gymai, 9To wmTaTh MeHA Ipexme Bcero Gyayr pycckue. Hapo,
9T00B MUCAHHA MOH GBLIM MOHATHH GoasmunHCTBY. fI Toro kemaw. IloaTomy
a1 CTapaIOCI: BBGGI‘aT]‘: HHOCTP&HHHX CJIOB: 0c0oOEHHO JAaTHHCRHX M rpeqecl{nx,
CTONb TYKABRX pYCCHKOMY yXy» 18,

O ray6mnae maTpuoTHYeCKHX UyBCTB I[HONTKOBCKOr0o CBHIETEILCTBYIOT €ro
SHaMEHHUTHe cI0Ba 0 GYAYyNIIX moaeTax B KocMoc: «B ogHoM s TBepo yBepen —
neprercTBo Gymer mpuHagiemars CoserckoMy Cowosy. Hammrammcrmaeckue
CTpPaHHl TaKiKe paboTaloT HajJ 3THMH BONPOCAMH, HO' KATHTANHCTHYECKHE IT0-
pASKA Memalor BcemMy HoBoMy. Tonbko B CoBerckom (Colo3e ME HMeeM MOIIHYIO
aBHALMOHHYI IIPOMEILIEHHOCTH, GOTATCTBO HAYYHHIX yupesKmeHmil, obme-
CTBEHHOE BHEMAHHEe K BONIPOCAM BO3AYXOIUIABAHHA M HeOOHUaliHyIO J1I060BB
BCeX TPYAAIMHUXCA K CBoell pojiuHE, 00eCHeINBAMILYI0 yCIeX HAIHX HaIMHA-
Huii» 1%, YV Tenepb MbI BHEUM, 9TO HMEHHO B Hameil cTpade, HOYKIOHHO Myl
BIepe M0 NYTH KyJbTYPHOTO M TEXHHYECKOTO IIpOrpecca, B M3pBYI odepenb
OBJIM MCIONB30BAHBl W YCIENIHO 3aBEPIIEHB TPYHABl yYEHOTO,

15 Apxus AH CCCP, ¢. 555, om. 1, m. 347, a. 5.7
16 Tagzera «Hommyna» (Kamyra), 18 asrycra 1935 r., N 184, crp. 3.



AHHOTHPOBAHHAA BUBJIHOTPA®HUA MPOU3BEIEHUI
K. 9. IHOJKOBCROI'O, OIIYBJHKOBAHHBIX IIPH Er0o :KH3HH

(Cocmasua B. H. Bopo6ves)

1891

1. JlaBneHHe :XH/IKOCTH HA PABHOMEPHO NBIKYHIYIOCH B Heil miockoerb. Tpyasl orfe-
mepuA ¢usmIecKHX HayK OOmecTBa moGureneil ecrecTBosmanns, T. 1V, Bum. 2. M., 1891,
crp. 13—17.

Ilepsas meuatHasA pabora LlmomKoBekoro. B Heil TeopeTHdecKH OHmpefelfeTcA [aBic-
Hie Ha IUVIOCKOCTE MOTOKA Hec;KUMaeMoii ;kupfkocti. BuBofutcs gopMyaa [aBieHHA cpelll
HA JABIKYIIAeCA B Hell HAKJIOHHHI KBAJpAT H HAKIOHHHII PAMOYTOJIBHHK.

2. Hax mpefoXpaHHTh XPYNKAE M HE;KHBIE Beml OT TOIYKOB M yfapor. Tpymel oThe-
Ienus (Imansqecnnx Hayk O6mecTBa moGureneit ectecrsosnanuda, T. 1V, Bar.2. M., 1891,
crp. 17—18.

PaccMarpuBaeTcA BOINPOC KaK yCTPAHMTh Bpemuoe [ACHCTBHE YCKOPEHHS CHIH THMe-
CTH ITa XPYIKHe H HeKHEIe IpefMetsl. [liig JOCTIRCHNAA 9TOT0 aBTOP HpejjiaraeT MOMeNiaTh
9TH MpefMeTHl B COCYJ, C HHIKOCTRIO COOTBETCTBYION[EH MIOTHOCTH.

3. Tapnenne KAAKOCTH Ha PABHOMEPHO ABIKYIIyocA B Heii mmockoerb. M., 1891,
18 crp., 2 puc.

OTj. OTTHCK CTATHH TOTO jKe HasBaHuA (cM. MNe 1) ¢ HOBoi#l nmarmHanueil. B KoHle aT0i
Opomiopst (cTp. 15—18) momentena crarea «Hak npefoxpalMTh XPyUKHe M HESRHEE Bemu
OT TONYKOB U yAapoB» (cm. Ne 2).

1892

16 4. Aspocrar meramnuuecrnii, ynpasianemsiii. M., nan. C. E. Ueprrosa, 1892, 83 crp.,
pHc.

HepBoe IeqaTHOe IIpOH3BeJeHHe HHOJIHOBCKOI‘O 0 JE[HIJKH{&SJIHX. Hamicano B pa3BuTHe
ero mepsoro myGamynoro goknafa B 1887 r. 8 Mockse. Ofomouka mpemmaraeMoro uM sjech
MeTaNIHYeCKOTO a3poCTaTa HMeeT H3IMeHAEMYIo dJDpMy I U3TOTOBIAETCA W3 TOHKOIO JHCTO-
BOr0 ropHpOBAaHHOTO MeTalla (KecTh WJH JATyHB). IIpuBogATcs Tak:e coobpamenusa of
BKCIUIyaTAllH AupH;Kabllell U MX PONHM B TpaHCIOpTE.
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1893

5. Aspocrar MerainAuecknii, ynpasnAembrii. Ben. 2. C rabGmuieii yepreskeil u npume-
gaHuAME K BEO. 1. Hamyra, 1893, 112 crp., 14 pue.

Huura mpeficraBifeT IPOAOReHHe Tpe/mecTByomeii paboTs MOL TeM e 3arjiaBueM
(cm. Ne'4). Oma comepsxut 12 riaB, MOACHAIMIAX HPHHUMIE YCTPOIHCTBA MeTaluIMYecKoro
nupu:xabiaa u ero QYHKIUOHHPOBAaHHE BO BPeMA MOJETa, a TAKKC IPeNMyHICCTBA ero mepej
OUPURACIAME IPYrUX CHCTEM.

6. BosMmosxen nm MeTaiumuyeckuii aspocrar? «Hayka n smmsnns, M., 1893, Ne 51-52,
ctp. 806—809, 2 puc.

Wsnaraorea MOJOKeHHA KHHTH «A2pOCTAT MeTANNIMYeCKHI, yIPABIACMEIY M, KPOMe
TOTO, [JAal0TcA PHCYHKH M JlerallbHOe ONcanie CTPOHBHIelica B TO BpeMa L{MQIKOBCHMM
MOJeIH, TOACHAIOMmEI YCTPoiicTBo ero AupmKadiaa u paGoTy OTHeNBHEIX dacTeil.

- 7. TaAroTenne Kak riapHeiinmii AcToUHMK MHpPOBoii sHepram. «Hayka u sxusne», 1893,
44—46.

3‘I‘O§—- coobmenue IuomKoBeroTo 06uIeMy cOGpamHMI0 HIKETOPOLNCKOTO KPYiKKA JI0-
Outenmeil (USHKH H acTPOHOMMH, cfielanHOe oT ero umenu l1. W. IMenpoxom 27 anpeas
1893 r. B pabore paccMaTpHMBAIOTCH ABIEHHA C)RATHA HeDecHHIX Tel B CIJIY 3aKOlla TATOTe-
HIA, TOBOPHTCA O Teopuu Jlanmaca W BEHBOJATCA 3aKOHE! BEIIENEHHA TEIJA CBETHJIAMH.

8. Tarorenme KaKk meTOYHAK mMuporoii ouepranm. M., 1893, 22 crp. OTh. OoTTHCK yKasaH-
HOii peimie craThl (cM. Ne 7).

9. Ha Jlyne. ®anTacTHyeckas noeectb. M., usn. Ceruna, 1893, 48 crp., 4 puc.

ABTOp ONHCHIBAET MPUKIIOUEHHA IONOMIH, NMYTEmIecTBYIOUWICTO BO clic 110 Jlyue sMceTe
¢O CBOMM TOBapHmeM. PHCYIOTCA KapTHHH IOBCPXUOCTH JIYHLI M OHMCEIBAIOTCSA pasiHylibie
ABNeHYA, HabIlofapmueca MYTHHKAMH.

1894

10. Asponnam MIM uTHHENofoOHas (aBHALMOHHAA) JeraTenbHasn maummHa. «Hayxa
u sruaHEe», M., 1894, Ne 43—46, 6 puc.

910 npoussefeHue I[MOIKOBCKOrO SABIAETCSA NMEPBHIM B MHPOBOil ITHTepaType, B KOTO-
POM MpH pPACCMOTPEHMH KOHCTPYKIHH aspoIilaHa OCHOBY COCTABIAJ a3pOAMHAMHYCCKIHI
pacuer. Baarogaps aToMy aBTOp HMMeJN OCHOBaHME H BO3MOKIIOCTR BEICKa3aTh TaKyl0 CcMe-
JyI0 mien, Kak cBOOOJHOHeCcyIee KPLLIIO TOJACTOr0 MpodHid, M HpejiIosKATh KOHCTPYKIHIO
HEeCYHIero Kpnlla U3 IelbHOTAHYTHIX CTAJbHHX Tpy0, TAHylHe MPOMCIICPLL ¢ COOCHEIM
BpameHHeM M 3aKPHTHIl 00TeraeMslil (iozend:x aspomaada. UM ke 3geck BIEPBHIC B MHpe
GBI TpefJIoKeH M ONMHCAN ABTOMMIOT € JIEKTPOTHPOCKOMOM I BOBTYIIHBIX cyaos. Jlanin
4epes JeCATHIETHA CAMOJETH CTaTH CcHAGMKATHCA aBTOMMJIOTAMHM N IPHIIMATH OYepTaHlld,
OpefaokeHHEle [[HOJIKOBCKHM B JaHHO# paborte.

1895

11.'Asponaan EaE nTANenofo6Has (ABAANHOHHAS) JerarenbHas mMammha. M., 1895,
46 ctp., 7 pme.

CrepeoTnnuoe Maganue paboTel, ykasauHoil B Ne 10.

12. Tpesst o 3emue u neGe w ddderTnl BeeMApHoro TaAroTenua. M., nan. A. H. Tonua-
posa, 1895, 143 crp., Gea puc.

Hayuro-aHTacTHIeCKOe IPOH3BEleHHe, BRIOTaIONee clegylomue ruaasel: Hapysmmoe
crpoenne Bcelexuoii, BcemmpHoe mnputskeHme. ONmcanue pPa3nhX ABICHHE, IPOHCXO-
oAmUx Oe3 yuactua TaKectdH. HeHaBUCTHUK TsKecTH. Bo3MOsKHO M Ha 3emie MONYyIHTD
cpefly ¢ WHOIl TAKECTBIO, OTIAHYHOH OT 3eMHOIi? Meicay 9ygaka o Bpefe BO3AYXa H O BO3-
MOKHOCTH 3XHTh B ILyCTOTE; MeuTHl ero 06 0cofoil MOpofie pasyMHHIX CymEeCTB, KHByIIUX Ges
atMoceprr. B moace acrepompoB. 9ueprua Jydueil Commma. TaAroTenue Kak HpHYNHA
CKOpoCTeill MefecHHX Tel H HX JyJeHCIyCKaHUA.
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B arom mpomssegennn I[moNKOBCKMIT BIepBHE NpPUMEHAET TePMHH «HCKYCCTBEHMEBII
COyTHMK 3eMid», a TaKie yKasslBaeT JaHHEE, HeoOXO[MMBIC [JA OTPHIBA CIYyTHHKA OT
3eMiaM: TepBasg KOCMHYCCKAs CKOPOCTh — 8§ KM/ceK.

1896

13. MoskeT am xorga-HuEGYAb 3eMas 3aABATD KATEIAM JPYrAxX NJaHeT O cyllecTBoBa-
HAAE  Ha Heii pasymBBIX cymiecTs. 'as. «Kanymckuil BecTHuK», 26 HOAGpPA 1896, Ne 68.

B crarbe ji0KasLIBacTCHA, YTO IPH MOCPCACTBC OTPAMKEHHOrO COAHEYHOTO CBETA MOMKHO
nepefath 11a Apyruc maauers Jobse GHryper, vepresku, PUCYHKH H JHC]Ia.

14. JKenesustii ynpasnaemstii aspocrar na 200 uyenoBex, AMHHOW ¢ GONbIION Moperoit
mapoxof. Kanyra, 1896, 4 crp. pasmcpa raserHoro jaumcta cpepnero gopmara, 9 puc. Ha or-
JCIBIIOM JTHCTC.

Cratea  copepssut onucaume pupmxabua I{HonKoBCKOTO Ha pycckoM H (paHIy3cKOM
s3pikax. Jlajdec MAyT onucanue ONETOB I MepeducieHne Gopmys, MOCHYRHBIINX OCHOBAa-
1HeM JIJA pacueTa, M, HAKOHeL[, BHBOJBI H 3aKIiodeHud. Vaganme mpegHasHavajochk aB-
TOPOM NS O3MAKOMICHMA BSarpalHYHEEIX HAYYHHX M TCXHHYECKHX KPYroB ¢ AupusKabieMm
Cr0 CHCTCMEL

15. [[Inebmo B pegaxmmo]. «Texuudeckuil cOOPHHK H BeCTHHK IIPOMBIIIIEHIIOCTH),
1896, Ne 2, crp. 73.

06 omm6kax, sonymennsix M. M. ITomopuessiM B cro kuure «Ilpusssmoit, csoGon-
ublit ¥ yopasiseMsil aspocrary (CI16., 1895), KoToprle NpHBeIH ero K COBEpPIICHHO Hempa-
BUIBHOMY BHIBOJLY O HeBO3MOKHOCTH CO3JaHHA YUPAaBIACMBEIX A3DPOCTATOB.

16. Apmanmomnas momexab Jlanraes. «Passeguux», 1896, Ne 316, crp. 977.

1897

17. Tlo moBopy mociemunx onbiTos JIaHries ¢ ero aBEauMOHHON MOJCIBIO B OJHOH M3
Gyxr p. Moromak (8 C. Amepuxe). I'aa. «Kamrymexnii BectHur», 3 aapapa 1897 r., Ne 2.

CraThs COCPHKUT KPHUTHKY ONLITOB JlaHrmes.

18. IpogomxnaTenbuocthb ayuencnycranns Connua. [lasnenme puyrpn 3sesf (ConHua)
u c:{{izﬂebliix B cBssm ¢ ynpyroerbio marepun. «Hayunoe o6oapenme», CII6., 1897, MNe 7,
cTp. 46—61.

Wsnomenne poxnaga Llmonxoeekoro n «HmueropogckoM kpykee mobuteiell $uanku
U acTpoHOMHH», poyuranuoro 11 mapra 1896 r. ma coOpaHHH KpYiKKA.

19. Mpogomxurenshoers xyuencnyexamus Comnua. Jasrenne Buyrpn 3sesn (Comnma)
H C;KaTHe HX B CBA3H ¢ ynpyrocTbio marepmn. CII6., 1897, 16 ctp. OTA. OTTHCK yKa3aHHOMH
BBIIIC CTATBH (cM. N 18).

20. CamocrosTeabHOE TOPH3OHTAIbHOE ABHMKeHHe ynpapisemoro aspocrara. (Hoswie
BOpPMYNLI COMPOTHBACHHS BOJAYXAa M JABMMKeHHs aspocrara). «BecTHHUK omurtHOll ¢mauku
M BAeMCHTapHOil MaTeMaruruy, Opecca, 1897, Ne 258—259, 3 puc.

Ilepeas dacTh cTarbl IpCHCTABIACT Hajbiciimee passuTHe paborsl IHOIKOBCKOrO
B 00JlacTM YNpaBIfACMEIX a3p0CTaTOB — «AdpocTaT MCTAllIHYecKHil, yIpasigeMuliy, ¢ yue-
TOM TPCHHS BO3JyXa (KOTOPHIM OH paiibime mpenefperasn) Ha OcHOBe IIPOJIENAHHOTO MM pAAa
YHPOIEHIBIX OIBITOB IO CONMPOTHBICINAI Bo3gyxa. OnHcaHWIo ONBITOB IOCBAIIEHA BTOpad
yacTh cTaThil. B a1oit pabore LlMonKoBcKuMil BICPBEE COOOITAET B TEYaTH O COOPY:HEHHH HM
IOHmACTHOM BO3JYXONYBKH» [JJA MPOM3BOJCTEA ONKTOB MO CONPOTHBICHHIO BO3ZYXA.

1898

21. CamocTosATeabHOE TOPH3DHTANBHOE JBH;KEHHe ympasisemoro aspocrara. (Hosbie
opMyJIE CONMpOTHBIEHAA BOBLYXa W JABiskeHns appocrara). Opecca, 1898, 22 crp., 3 puc.
OTf. OTTHCK CTATRH TOrO ke zarnasusa (cM. Ne 20).
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22. Tlpecroe yuende v BO3KYIIHOM Kopalie m ero mocrpoeHnn. «OGIIeoCTyNBELA Tex-
nuk», 1898, Ne 9—12, 19 pue. ma otg. aucTte.

JTa cTaTRA MpeAcTaBiger coGoit W3I0KCHEOE B MONYNAPHOI opMe ONHCAHAC BO3YII-
1oro kopabnsa cucremsl IlMoaKOBCKOTO. .

23. [laBlIeHHe BO3AYXa HA IOBEPXHOCTH, BBeJIeHHbIE B HCKYCCTBEMHBIIl BO3XYIMHLI mo-
Tok. «BecTHHK ONEITHON (U3MKH M adeMcnrapHoii maremarmkim», Opecca, 1898, Ne 269,
270; 1899, Ne 271, 272,

B oroif crathe LlmoakoBekuil myGauKyeT mepBele PesyabTaTH PaboT IO McclcHOBaHHIO
COIPOTHBJIEHNSA BO3YXa M ONBITOB, NPOM3BEICHHKIX HAJ MOJelAMH pasHOil GOPMEI B H30-
OperenHoil 11 mocrpoeunoii M B 1896—1897 rr. momactHOI BO3OYyXO#YyBKe.

1899

24, Tlpocroc yueHme 0 BO3AYIIHOM Kopadie m ero mocrpocmmm. M., 1899, 102 cTp.,
1) pue. HA OTHCILHOM IHCTE.

O1/i. OTTHCK cTaTeH TOTO e 3ariaBHA (cm. Ne 22).

25. JlaBnenne BO3RYXa4 HAa NMOBEPXHOCTH, BEEJEHHBIC B HCKYCCTBCHHBII BOSLYMIHEIH mo-
Tox. Opecca, 1899, 32 crp., 7 puc.

OTf. OTTHCK CTATRH TOTO ke sarjasmsa (cM. Nk 23).

26. [IImcemo B pepacumo). «Hayunoe oGospenmer, 1899, Ne 10, erp 1972—1973.

B muceme Ilmonkosekuii coobuiaer, 9T0 0H paHbine aMepHKaHCKoro acrponoma CH BH-
BeJI aHAINTHYECKH 3aKOH O TOM, YTO 4TeMIepaTypa ra2000pasHOil 3Be3flEl HMJH Crymialomefi-
¢ TYMalnocTH 06paTHo NPONOPLNONaAsHa PAguycy TOIl MACCH, KOTOpaA IOABCPIKCHA CiRka-
THION,

1900

27. Bonpochl Bospyxonmapauus. (Ilo nosony Tpymor mo sosgyxommasaumio VII orpe-
sa Pycckoro TexHWuccroro oGmectsa 3a mepmof 1895—1900 rr.). «Iayumoc oGospenmen,
1900, Ne 10, cTp. 1689—1706.

KputudecKkoe paccMOTpeHHC MOKJIAfoB, 3aduTaHHHX Ha 3aceflaEusax VII posgyxomia-
BATEJRHOTO OTAela PyccKOro TexumdecKoro ofmiecTBa (elMHCTBeHHOI B TO BpeMa B Poccuu
06IecTBeHHON OPraHu3aiy, clenualsH0 3aHUMABINeiicA 9THM BOOPOCOM), H IeYaTHHIX TPY-
IOB WiIeHOB 9TOu opramusamuu. CraTes orpaskana Gopnly, Koropylo IIWMOMKOBEKOMY HpH-
XOJHIOCE BeCTH 3a MfeH AuUpHKalliecTpoeHHA.

28. ¥Yenexu mospyxomnasauas B XIX sewxe. COopuur «JleBarmannarsii Bew», CIIG.,
1900, crp. 295—304. .

HpuTtugecknit 0630p passuTIA BO3NYXOMIAaBAHUA, B KOTOPOM I[HOIKOBCKMM IDOBO-
OMTCA MBICIE, 9T0 AupH:xKaGIu ocymiecTBuMee H aPpdeKTHUBHEee adPOILIAHOB,

29. Yenexm Boamyxomnasanua B XIX Bexe. «Hayunoe oGospemme»r, 1900, Ne 12,

Orn: OTTHCK BRIUEyKaszaHuoi crared (cM. N 28), momemenssii B «Hayuynom oboape-
IHI B BHIE IPHIOMKEINHA, '

1901

30. Bonpochl BoaayxoniaBaHus (00 MOBOAY TPYAOB Ho Boagyxomnapaunio VII orpena
Pyccroro texHuuccKoro oGmecTea 3a mepmon 1895—1900 rr.). Kamyra, 1901, 18 cTp.

OTA. OTTHCK CcTATBE TOTO JKe 3ariaaBua (cM. N 27).

31. ¥Yenexu Bosgyxonnapammsa B XIX eere. CIIG., 1901, 10 crp.

OTH. OTTHCK cTaThH, yKazammHOH B N 28 m 29, ¢ HoBoil marmHamueil.

32. [Penensnsa I{monxkoecroro Ha Kunry x-pa K. [[anmaeBckoro «YmupapiAeMblii reTa-
TeabHublil cnapam. Xapokos, 1900]. «Hayunoe oGoapenmes, 1901, Ne 5, crp. 219—223.

He BHgBHras BO3pajkeHHUil DPOTHB JETATeNLHOTO anmapara A-pa [JlaHHIeBCKOrOo B Ie-
T0M, mpeAcraBiaABmero coGolfl Madwi AEPEAKaGIb, NPUBOAUMEIL B JBHKEHHe MYCKY/ILHOI
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CHIIOii 9Yel0BeKa WOCPefiCTBOM MAIIyIMMX KPHIbeR, I[HONKOBCKUiT yHasmBaer Ha HepgocTa-
TOYHOCTE Pa3paboTKH TeopeTHecKOU CTOPOMH BOIpOCA.
33. [Penensua Ilmonxoeckoro ma wumry J[. Uymarosa «OcHOBHI K PELICHAI0 3a7aum
BoO3AyXonIasanum. Acrpaxamb, 1901]. «Hayunoe oGospenmer, 1901, No 9, crp. 244—247.
l_lHO.TIROBCRHH AOKAa3BIBAET HeCOCTOATeNbHOCTE OOBOJOB H HEOPABHABHOCTE BEIBOIOB
apTopa 0 GeCHePCHeKTHBHOCTH PasBHTHA YIPABIAeMHX ajpoCTATORB.

1902

34. [Tlucbmo Iuonxoscroro B pegarumio #yprana «Hayunoe oGospernmes o mososy mo-
aera asponasra Cantoc-/Jiomona Bokpyr Jiidenesoii Gammm B [apmsxe]. «Hayusoe oboape-
Hue», 1902, Mo 2, erp. 257—258. ’

; Ilnonkosckmii yKasepaer, 9To noier Cantoc-I0MOHA HpejcTaBigeT co000il 3HAYHTENb-
HHIl mar Boepey B fielle Pa3BHTHA yIPaBIAEMOr0 BO3[YXOMIaBAHMA.

35. Corrgm'nm!elme BO3Ayxa m Bosayxomrasanme. «Hayunoe oGozpemmer, 1902, Ne 5,
crp. 139—160.

CraTes mpejcTaBAART OCHOBHEIC BLIBOJH M3 ONETOB IO CONPOTHBIEHHIO BO3AyXa, KO-
ropuie Iuonxosekmit B 1900 r. opranmsoBall Ha HOTy4YeHHHE OT AKaJleMHH HayK MeHLIH
(470 py6.), MOCTPOMB IJIA BTOT0 BO3NYXONYBKY HEeCKOJBKO YBEINYeHHHX pasMepoB. JTa
cTaThAd ABJIAETCA KpPaTKMM WH3BlledeHHeM H3 oOrdera AKageMHH HayK, OPeNCTABIEHHOTO
Inonxoeekum B 1901 r.— 5T0 BCe, 4TO eMy y[aloch HalleyaTaTh 3 PYKOOMCH B 272 cTpa-
HALB CO MHOKECTBOM PHCYHKOB M I'paUKOB.

1903

36. Compormsienme BO3jyXa W Bosayxommapamme. Hamyra, 1903, 22 cp.

OTH. OTTHCK CTAaThH TOTO ke HaspaHuA (cm. Ne 35).

37. HcenemopaHne MHPOBLIX TIIPOCTPAHCTE PEARTHBHLIMMI oprbopamu. «Hayumoe oGo-
spenmed, CII6., 1903, M\ 5, crp. 45—75.

[leprasg B mMumpe HayuyHad paboTa, MOCBAIEHHAS TeOPETHYECKOMY O0GOCHOBAHHIO BO3-
MOMHOCTH OCYIIEeCTBJIeHHS MeKIIaHeTHHIX COOBIMEHH ¢ HOMOIBI0 PeAKTHBHOTO JeTaTellb-
HOTO ammaparta—<¢paKeTsl, ONpefleJAioman HaydHsii mpuopurter I{moakoBcKoro B aToit 06-
aactu. Haubomee panasas u3 3apyleskHHX pafoT mO JaHHOMY BONpPOCY ITOABHIACH BO
@paunun 8 1913 r.— aBTop — P. BScHo-Ilensrpm. IlmonkoBckoMy ypaanock HaImedaTaTb
JIMIOE TePBYIO 9acTh cBOeil paboTH, Tak KaK 3RypHAaI OHI HaBCerja 3aKpHT MHAHJAPMCKUMY
BJIACTAMH.

1904

38. Ipocroe yuenme 0 Bo3TynIHOM KopaOne m ero mocrpoenmu. Kamyra, 1904, 105 crp.,

19 pme.
Bropoe msmamme paGorei, yKasamHOoi B Ne 24, ¢ mofaBieHHeM mpeTHCIOBHA aBTOPA,

B KoTopoM I[HONKOBCKMM BHepBEe OBUIM IPHBeJleHH HeKOTOPHEe aBTOOHOTpajuIecKHe CBe-
oenua H 0630p OTHENBHBIX ero TPYAOB.

1905

39. Merasmmyecrnii Bo3ymHbIi Kopadab. «3namne n ucKyccTsoy, 1905, Nt 8, crp. 58—
60, 12 puc,

CraTesa IpefcTaBIAeT KPATKOe HM3JT0eHHe cOfep:aHnA Beumemuwed 8 1904 r, sropam
mzgaEueM KHurH «IIpocToe yueHHe o BO3AYIIHOM KopaGie m ero moctpoeHums» (cM. Ne 38),

40. [Mmebmo B pepaxumio]. «Bosgyxommaparemb», 1905, Ne 2, crp. 56—57.

33 K. 2. Linoakxosckmit 501



B srom muceMe Ilmonmkomckmii Bospasaer E. C. (PefiopoBy IO NOBOAY €ro 3aMeTKn
B razere «Hopoe Bpemsa», B Koropoit Lluwonxosckuii HeoGocHOBaHEO OOBHHANCA B yBiede-
HMH HJieell BEYHOTO JBHTraTeld.

1905—1908

41. Aspocrar m aspomnan. «Bosgyxommasatens», 1905, Ne 1,3, 7 u 10; 1906, N 4, 5,
m 11; 1907, MNe 3, 4 m 8; 1908, \e 5 m 8.

B 1905 r. IlmonkoscKuii magal mucath Goxsmyio paGoTy «AspocTaT M aspoILIaHs.
ITlepsas ee 4acTh ABIAETCA PA3BHTHEM ero COUMHEHHA «AapOCTAT MeTANIHYeCKHil, ympas-
naemulip (1892—1893), Bropas jie fodKHA GHIA TPAKTOBAaTh BOOPOCH TEOPHH M KOHCTPYK-
nuH aspomnaHa, HanucaEHe M IedaTanue B KypHale «BosmyxomnaBaTeab» IepBoii dacTH
aToii paboTH MpOROIKAT0Cch ¢o Bropoil momonum 1905 go Kouma 1908 r.

1905 r.: B Ne 1 — . 1. Vecnoema paBHOBecHs MOXHATHA U ONYCKaHMA aspocraTa;
B M 3 — ra. I1. Uamenenue o0beMa aspocraTa, ra. II1. M3 Kakoro Marepuana iellaTh aspo-
crar, ra. 1V. HeKoTopsie yClOBHA, KOTOPHM J0JeH YAOBIeTBOPATh YHOpPABIAEMHIH aspo-
crar; 8 M2 7T — ra. V. HpaTKoe omucaHde ra3oBOro BO3Qymuoro xopadns, ra. VI. @opma
ynpasagemoro aspocrara; B Ne 10 — ra. VII. MerannnuecKas BONHHCTaf# IIOBEPXHOCTE
aspocrara. Pacrasenne m crufanue ee.

1906 r.: 8 Ne 4 m 5 — ra. VIII. ®opma rIaBHOTO HPOAOIBHOIO CedeHUA 060I0YKH U eTo
cBoitersa. IloBepxHOCTH 0G0N0YKE B 00BeM ee. MOMeHT Beca 060IOYKH I MOMEHT MOJBEMHOM
cHIH Tasa (IpefnonaraeTcA IOBePXHOCTE BpaufeRMsa); B Ne 11 — ra. IX. Jlasiermu rasa
Ha IIOmafk OONEPEYHOTO CeueHMA aspoctata. LleHTp sToro mapmenus, ra. X. OGospenue
rIaBHEIX CHJI, AeficTBylomuX Ha 000JOURY aspocTaTa M HX B3aHMHBIe OTHOIIEHHA.

1907 r.: B Ne 3-4 1 8 — ra. XI. YKIOHeHHe B JeTAlAX MeTALIHYECKOr0 BO3HYIIHOTO
Kopabma; B Ne 12 — ra. XII. PacueTs! HeKOTOPHX JeTaleil mapaGoaHYccKOro aspocrara.
Bec ux.

1908 r.: 8 M5 — ra. XIII. ¥YpasHeHus pasMepoB 0GOJIOYKH aspoCTaTa B BEICOTY,
‘B Ne 8 — ra. XIV. ComporusneHue BO3AyXa.

Tpyn «Aspocrar u adpomjan» ORI HeOKOHYeH, OYeBUIHO, BCIeACTBHe TOro, 910 Lmoa-
HKOBCKHII IOTePAJ Hafie:d Ay yBUMeTh ero HamedaranueM. O6beM ony6aurosangoro B «Bos-
AyxomlaBaTele» Marepuajia cocTaBHA 224 crp., 68 pmc. 'masa, moceaAmienHas mojorpesa-
HHIO Taza b 000n04ke Aupmxabna, Obia HamevyaraHa amms B 1938 r. B mecrom COopHEKE
Hay4YHO-TeXHWYeCKHX paboT mo Anpu:KaIecTPOeHHI0O W BOSLYXONJIaBaHWIo, cTp. 4—18,
2 puc. I'maser «CaMocTOATeNRHOE ABMKEeHWe aspocraTay u «Bepdr sosmymsOoro Kopabimsm»
BoOOme He ObIM ONMyGIHKOBAHEL.

1910

42, Bospyxoniapanne. Meraanmyecknii Memox, HaMeHAmmi cBoit 00sem m Qopmy
B MpHMEHEHNH K YNpapJIgeMOMY adpocTaTy u ApyraM neixaM. «BceMmpuoe TexumuecKoe 060-
spenuen, 1910, Ne 3, crp. 57—60, 35 puc.

B crathe omucHBaeTcA ycTpoiictBo 0060J0YKH He W3 rofpHPOBAHHEX, a M3 ITaTKUX
NUCTOB MeTalia, CORIHHAEMHX 0cOGHM crnoco6oM — MarepuaTeiMu JegTaMa. OT »Toi KOH-
cTpyknuH I[HONKOBCKNIZ B falnHeiimeM OTKa3alcs, BePHYBIHACHE CHOBA K 000x09Ke H3
roj pIpoOBaEHOrO JIHCTOBOTO MeTallla, ONNcaEHON uM eme B 1892 r. B Kuure «Aapocrar
MeTalNudecKuil, yopasiageMsrii» (cMm. Ne 4).

43. Boamyxonnapanme. Merannmdeckmii MelloR, H3MeHAIOIHIT cBoii 00BbeM u (opmy
B IpEMeHeHHH K YIpaBIAeMOMY aspocrary H ApyrEM ueasam. [B.m], 1910, 12 crp., 35 puc.

O1H. OTTHCK CTATBH TOTO 3Ke 3ariaBua (cM. Ne 42), )

44, Merannmyecknii aspocrar, ero BEITOALI ¥ mpemmymiecTBa. Hanyra, mag. aeTopa,
1910, 3 mmcTa ¢ TeKCTOM Ha PYyCCKOM fA3HKe W IePeBOAOM ero Ha (paHMy3cKHl M HeMel-
KHil A3HKH.
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VYooMuHaeMEll B TeKcTe HIIIOCTPATHBHLI MaTepuar — 6 ¢orocHIMKOB B 3 JHCTa Yep-
Teskell CROHCTpyHpOBaHHOTO LlmONKoBCKUM AEpE:KAGAA ¢ raafkoil 060mOUKO u coepu-
HETeIBHHEIMH MaTepdaThiMu JeHTaMH — xpamETcA B apxnse AH CCCP B Mockse.

45. Meranamyeckuii aspocTar, ero BHITOALI H NpPeMMYIIECTBA. «Bo3fyXomiaBaTelnny,
1910, Ne 11, crp. 845—849, 6 puc.

ITepenedaTtka pyccKoro TeKcra cTaThH, Ha3BaHHON Beime (cM. N 44).

46. Merammuecknii aspoeraT. «Aspo I aBTOMOOHIbHAA HAsHEY, 1910, Ne 24, c1p. 16—
17, 3 puc. IlepenedaTHa TeKCTa CTATHW, YKA3aHHOU B Ne 45.

47. PearrnBHEIi mpn6op, Kax cpeficTBO MOJETa B MycTOoTe N aTMocedepe. «Bosgyxommna-
pareasy, 1910, MNe 2, crp. 110—113.

OnuceBaeTcss peaKTHBHEHIL JIeTaTelbHHH ammapar—pakera.

1911—1912

48. 3ampmra aspomara. Ramyra, mag. asropa, 1911, 8 ctp.

B sToM codunenun I[uonKoBcKuil mepeducifgeT CBOM TPYIH N0 €ONPOTHBIEHUIO BO3IY-
xa pupwkabuio (aspoHaTy), aspomiamy, paKkeTe H JacTWIHO HM3jaraer HX mcropuio. Ha
o00Ke — IepedyeHb MONYIeHHHX HM HDaTedToB B epmanmmnmn, ®Opannuu, Mranun, AHraImm
A Benbrum Ha €ro GHPMKa6Ib ¢ IIagKAME GOKOBHHAMH N IPOKJIAfKaMH H3 MaTepJaTHX
JeHT.

49. Hceregonanne BBIX TPOCTPAHCTB PEAKTHBHBIMH npndopamu. «BecTHUK BO3-
nyxonnapaEua», 1911, Ne 19—22; 1912, N2 2, 3, 5,6, 7w 9.

CraTefl 3aKII0YaeT NPOAOJIKEHNE PACYeTOB, HAUaTHX asropoM B 1903 r. (cm. Ne 37),
onucanue BooGpakaeMoil KAPTHHH IIOJeTa PAKETH B MUPOBOM IPOCTPAHCTBE, HePCHEKTHBY
OyAyimero pasBUTHA PEAKTHBHEIX JIeTATeMbHHX allapaToB.

50. YerpoiieTeo jmeraTejbHOT0 aNmapaTa HACEKOMBLIX M NTHI M cnocofnl mX nolera.
«Texnuka Bozgyxonmasamus», 1912, Ne 3, crp. 138—147, 5 puc.

CraThA ABIAETCA HECKONBKO JONONHEHHEIM H3BlIeYeHHeM N3 GONBLIOH PYKOMHCHOM
}’angu ImoakoBckoro «H BOmpocy o JeTaHHW OOCPeACTBOM KpPHIBEB», HATHCAHNHOH B
891 r.

51. YerpoiicTBo leraTenbHOr0 anmapara HACEKOMBIX H NTHI, W cnocofbl MX Iojera.
CIl6., 1912, 12 crp., 5 puc.

OTx. OTTMCK CTaThM TOTO Ke HasBaHuA (cM. Ne 50).

1913

52. Ilepsas MoOfenb 9MCTO METAIMICCKOTO A9POHATA M3 BOMHHCTOro sKexesa. Hamyra,
man. asropa, 1913, 16 crp., 7 puc.

B craThe rosopurcA 0 Mofenu nupmkabas [uonkosckoro ¢ 060109K0i H3 rodpupoBan-
HOTO IHCcTOBOrO Merajna. Ha Taxoil KOHCTPYKOHH OH ¢ 9TOTO Toja M OCTAHOBHICA OKOHYA-
TeJIbHO, OTKA3aBIIHCH OT MOmedH ¢ OOKOBHUHAME H3 IVIAJKOrO JHCTOBOI'0 MeTAlla ¢ COefM-
HEeHUAMH H2 MATep4aTHX JeHT, DATeHTOBAHHON B psAfe CTpaH.

1914

53. HcenemoBaHAe MHpPOBBIX NPOCTPAHCTE PeAKTHBHREIMEA HpEGopaMHd (JONOJHEHHE
& I i II gacTm Tpyna Toro ke HasBammsa). Hamyra, mam. astopa, 1914, 16 crp., 1 puc.

Crares 3aRI09aeT KPaTKY0 HeTopmio paGoTer (e, Ne 37 m 49) u momonHenHs K Heil.
Ha oGmosKe I B TeKcTe OPHBOAUTCA CXeMa PAKeTH ¢ y31006pasHEIM pacHoiIozKeHHeM TPYOH
A8 OTXOAANIUX Taz0B.

54. Ilpocreiimmii npoexT YHCTO METANIHYECKOr0 ABPOHATA H3 BOJIHACTOrO Keleaa.
Kanyra, usg. asropa, 1914, 10 crp., 17 pme.
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Bpomopa cofep:HT ONHNCaHMe KOHCTPYKIUME Aupm:Kabina, xoropoil ¢ 1912 r. crax
apufepskusatbea [lmonrosekmit (cM. Ne 52).

55. Bropoe Hauamo Tepmogmmamukn. Hamyra, 1914, 24 crp.

PassepHyTas KpuTHKa abCOMOTHOCTH mocTyiaTa Huaysuyca, OPHBOJANIEr0O K HemWs-
GesKHOCTH TEIJIOBOM CMepTH BCeJeHHOI.

56. Hupeana. Hanyra, msj. asTopa, 1914, 16 crp., 16 pue.

57. Bez Tamxecrn. HayuHo-Qanracrmseckuii pacckas. «IIpmpogma m mmogms, 1914,
Me 36, crp. 577—579.

IlepenegaTtka ¢ HeKOTOPRIMH CORpaIIeHHAMH H HeOOMBIIHMH H3MeHeHHAMH OpoH3Be-
perusa Luonxosckoro «I'pesrt 0 3emue n Hebe...», maganuoro B 1895 r. (cm. Ne 12),

1915

58. IlocTpoeHne Meraxmmueckoii oGonouxm AEpHKAGAA M HaNOIHEHHE €€ razoM HA
cierra HaknonHoidl miardopme. Kamyra, 1915, 9 crp., 9 pme.

59. 1. [lomoaHHETEeIbHBIE TeXHAYECKAe TaHAbIe K IOCTPOSHHI0 MeTa/lrmdeckoli 00oaou-
xu gapmxadas 0es goporoi sepdn. 2. Orsus Jlegennosckoro ofumeersa 0 MoeM aApmxadie.
Kamyra, 1915, 10 crp., 26 pmc.

JaeTca pasbAcHeHWe Ha pasfop ImpoeKTa NeIbHOMETANINYIECKOTO0 AWPIGKAGIA KOH-
CcTpyRIuE I[HOTKOBCKOrO SKCIEPTHOM KoMuccHeil O6iecTsa cofieiCTBUA yCHmeXaM OIBITHBIX
HayK H uUX Opaktudeckux npmmeHemuit mM. X. C. Jlemenmmoma.

60. Tabama pupmacadiaeii H3 BoxancToro meramna. Hamyra, 1915, 22 crp., 16 puc.

ITpusosnTca TabuHIa roaBHEHITHI pasMepoB H JPYTHX NU(POBHX TAHHLIX NUPH:Ka6-
meii Iuonxoeckoro. TaGnmma CONpOBOMRIAETCA NETATLHEIMA IMOSCHEHHAMHE.

61. OGpasosanne 3emam M coamevHsix cmerem. Kamyra, mag. asropa, 1915, 16 crp.,
17 puc. mna obuomKe.

1916

62. Tope m remmii. Kaxyra, usg. asropa, 1916, 9 crp.

Manaraerca muad oGmecTBeHHOro ycTpoiicTBa.

63. Bropoe Hauano TepMommHammkm. «M3sectua Hamyskckoro ofmecTBa H3ydeHuA
IpHpojsl MeCTHOTO Kpad», KH. 2. Kaxyra, 1916, ctp. 1—24 (cm. Me 55). PaGora Geuma Ha-
megatrada B 1916 r., a pemmna B ceer B 1918 r.

1918

64. Bue 3emun. (Danractmueckada mosecthb. «IIpupoma m miomm», 1918, Ne 2—11.

910 OpousBelleHNe ABWIOCH Heppoil HamedaranHoit mpu CoseTcKoit Bimactu paboroii
Imonxosckoro. OnmuceBag ¢aHTACTHIECKOe HYTemecTBHE B MeKIIAHETHOM INPOCTDAHCTBe
Ha DPEeaKTHBHOM JIETATeXBHOM anmapare, aBTOP OHTAeTCA M300pasWTh KapTHHY BCeleHHOMH,
KOTOpad OTKPHBAeTCA NyTelleCTBeHHHKaM. PaccMaTpuBaeTCA yCTPOHCTBO caMOil paKeTHL.
Brina mamedaTaHa TOIbKO IOJOBHHA IIOBECTH, TAK KaK yKypPHAX IepecTal BHIXOJUTE B CBeT.

65. Bosmymmneiii Tpaseniopr. Kamyra, 1918, 16 crp., 34 puc. Ha obmosxke.

CouuHeHNe IOCBAMEHO IpoHarasfie XUpPHEAOeNIEHOTO TPAHCOOPTA. ABTOP CpaBHHBaeT
€ro ¢ OCTANLHEIMA BUIaMH TPAHCIOPTA W [elaeT NpelaoKeHue ocHOBaTk B Hanyre «O6me-
CTBO MeTannudeckoro pupwxabma». Ha o6moikKe cXeMaTHYeCKH H300pakeH WepTes ero
nupmmabag 1916 r.

66. Tougona MeTalMAYECKOr0 JUpMKaGaa m opramel ero ynpasiaenmsa, Hamyra, maf.
apropa, 1918, 24 crp., 26 puc. Ha :tl))nomxe.

B pafore ommcama He TOJBKO TOHAONA AHMpH:;Kabis, HO m Bce ero ycrpoiicro. Jlama
Tabnmna pasmepoB pupmiabueii. IlpuBesema cxema paxeTsl.
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1919

67. Kunermueckan Teopma cpera. «llspectma HamyskcKoro ofuiecTsa m3ydeRMA Ipu-
POABL MecTHOTO Kpaa», kH. 3. Hamyra, 1919, crp. 41—80.

B craree aup TpaKTyeTcA KaK MaTepHAIBHAA CpPella, PACCMATPABAITCH ero cBOiicTBa.

68. HKumermueckas Teopus ceera. Kamyra, 1919, 36 crp.

Ora. oTTHCK cTaTBH TOTO e HasBaHMA (cM. Ne 67).

1920

69. Borarcrsa Beemennoii. (I'masn n3 counHenms «Msicim 0 nydmeM o6IecTBeEHOM
ycrpoiicTBer). Wan. KHoomeparmea ysammxca r. Kanyrm, 1920, 25 crp.

Conepsxamme: BorarcTBo KocMoca H COJNHedHO# cucremsl. Kparkoe Hepeducienne
Gorarere emmu. Iloepxmocte 3eman. BemjecTBo 3eMim. DHeprusa BpameHUA 3eMIIH.
Bryrpennas Tennora 3eman. HemocpencTBeRHasa smeprua aydeit gonnua Ha 3emie. [leii-
creue nydeit Comnma Ha IOUBY, BO3AYX W BoAy. HaKomeHuWe BHepIrAH CONHETHHX Jydel
¢ momompl0 pacrenuii. IIpomenmas SHeprus COJNHEYHHX Jydeil, HAKOINIEHHAR BEKaMH.
Tabnumer COMHEYHON SHEPTrUH ¥ HOACHEHUA K HUM.

70. Bue 3eman. ([loeects). Hanyra, man. Kany:kcroro ofImecTBa H3ydeHHA IPHPOMIE
¥ MecTHOTO Kpas, 1920, 118 crp.

1922

71. 3aposmenme ;kusHE Ha 3emae. «B Macrepckoii mpupopsy, 1922, No 1, ctp. 13—17.
PaccMarpuBaercA BOOPOC O BO3MOMKHOCTH IepeHOCA KM3HN Ha 3eMII ¢ APYTHX Iia-
HeT. :

1923

72. [IImcemo B pemaknmio skypHama «B MacTepckoii npHpofs], HamedaramHOe B Ne 7
aroro sypuana sa 1923 r., crp. 62—63.

B No5 za 1923 r. ykasamHOTO ;KypHala Ohura momemieHa cratha mpod. Bepaumckoro
ynusepenrera A. Mapryse «Hosrii conHednHil JBUTaTeNby, B KOTOPOU ONNCHBANACE yCTa-
HOBKA [JIA (HENOCPe[CTBEHHOTO TEXHIHYECKOTO WMCIONB30BAHAA CONHEYHOH SHeprum», 3ama-
TeHTOBaHHAA aBTOpoM. Hacasce aToro msobperemms, l[HonKoBcKuWil mical B peaKmmio
mypuana: «Homeyno, mpof, Mapkyse COBEPIIERHO CaMOCTOATeNbHO CJelal CBOe H300pe-
TeHHe, a BCe jKe IIPHOPHTET ero ocTaixca 6u1 3a Poccueil, ecim 61 B Heil cBOeBpPeMeHHO H3{A-
BANHCH MOM PaGOTED.

1924

73. Heropns Moero gmpmxadns. M., 1924, 15 crp.

CraTeA COflepsKMT, TIaBHHEM ofpasom, pasbop oramiBa 0 aupwxabue Ilmoakosckoro
aKcnepTHOH Komuccum OOLieCTBA COEICTBMSA yCIOeXaM OIKTHHX HAYK W HX OPAaRTAYeCKAX
npumenennii uM. X. C. Jlegeunosa B 1914 r., cocraBmennoro, mo MHeHHIO aBTOpa, mpod.
H. E. Myxosckum. IIpuBeleHs TaKKe W Bo3paskeHusa Ha Mmenus B. [I. Berumnkmma,
H. B. ®omuna n opod. Beauxosckoro. Pesiome mamegarano Ha $pasnysckoM asuke. Ilpn-
BefleH Oepedens Tpyaos K. 9. Iluonkosckoro — 49 HamMeHOBaHHIL.

74. Paxera B Kocmmueckoe mpoerpaucrso. WUsn. 2. Kamyra, 1924, 32 crp., 1 puc.

INepemedatka pabGorm K. 9. Ilmoaxoscroro «lMcclefopamue MHPOBHIX NPOCTPAHCTE
peakTHBEEIMH mpuGopamm» 1903 r. (em. No 37) ¢ HesHadNTEILHEIMH H3MeHeHMAMH H o0as-
nenusmu. PaGore mpenmecteyer npefuciosne A. YuxeBCKOTo Ha HeMeI[KOM A3HKe H CTAThA
K. 3. Huonxrosckoro «Cynnp6a MeIcauTeNell mam ABANNATE JeT moj coynom». IloBogoM K 3Toi
craThe mocay:kuiaa samerha B «lspectmax» Ne 223 ot 2 okrabpa 1923 r. mox pyGpmkoit
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«HoBocTH BayKH M TeXHHKW», B KOTOPOIl cOOGIMANOCH 0 BHXOKE KHHTH HEMEI[KOTO y9eHOTO
I'. OGepra «Paxera R miaaHeram».

7150 'Iti'rﬂpe cmocoda HocaTheA HAN cymeil m Bogoii. «Bosgyxonnasaumen, 1924, Ne 6—7,
crp. 10—11. .

76. TasxeceTh W :ku3nb. Crapoe W HOBOe 0 TATOTeHHH. «B MacTepckoit mpmpopsny, 1924,
Ne 1, crp. 21—29.

1925

77. Monmsm Bceaennoii. (Homcmexr. Mapr 1925 r.). Hanyra, 1925, 32 ctp.
o 78. BHOJOrAA BeIHKAHOB M KApIAKOB. «B MacTepcKoil mpupoasm, 1925, N 2, crp. 19—
(192 STaTBﬂ: IpepicTaBAAET co60il U3BMEYeHNE N3 PYKONHCH aBTOpa «MeXaHNKa B GHONOTHHS
. 79. Ipaunna xocmoca. (Komcmexr. Apryer 1925 r.). Kamyra, 1925, 33 crp.

80. ObpasosaHne colHeYHbIX CHCTEM (A3BIeYeHne A3 Goabmoil pyronuen 1924—1925 rr.
HonaGpp 1925 roga) m cuopsl 0 mpaumne Kocmoca. Hamyra, 1925, 33 crp. :

81. ITmonkorckuii o mapmixadne csoeii KoHerpykmuH. «OnHONHeBHas rasera Boamyxo-
EaasaEusm»y, 1 mam 1925 r, (BHIymeHa pepaknuell jKypHala «BosgyxommasaHHes).

82, Ilopamor NMpakTHYECKAX pa0oT HPH NOCTPoOiiKe MeTajiaAmyeckoro mupmxadas.«Bos-
ayxominasasme», 1925, Ne 4—5, erp. 83—85, 4 puc.

HanaraetcA maaH B uporpamma pabor mo coopy:xemuio B Hanyre mop mabmofenuem
anmga Mofienell ampm:xabiueil Bce yBelIWYHBAIONMXCA Pa3MepoB.
99 3. mpmxadab U3 soaHHeTol cranm. «Texmuka m kusHe», 1925, Me 23, crp. 8—9,

puc.

84. [IImcbmo B pepaxmmio]. «Cease», 1925, Nk 18, crp. 14, mpmiokeH mOpTpeT aBTOpA.

IuceMo HanmcaHO L[MOIKOBCKEM IO clIydald HOMeIIeHHA B TOM ke HOMepe KYpHala
craten mpod. A. JI. Ymmescroro «CefAsk ¢ miIageTaMm». [[HOMKOBCKMIl OHIIET, 9TO TOXBKO
B NocleflHee BpeMsA, MeHee MecsAla Hasaf, mpoGiema pacmpemenemmsa B TpyGe mpuGopa
B3PHBAOMUXCA rasoB, HX IIOTHOCTH, MAaBIeHHS, TeMIEPATYPH H CKOPOCTH JBHKeHHSA
B PasNUYHHIX y9YacTKaxX TpyOH GELIA HM pazpeireHa B OKOHYATEJBLHOM BHJE.

1926

85. Meropua moero mupmaadms. «Oromex», 1926, Ne 14, crp. 13, { pmc. m moprper |,
aBTOpA.

Kparkoe manoxennme HMcTOpHE mpoexrta Ampmikabia Ilmomkoeckoro ¢ 1890 r.

86. Heeaemopanne MAPOBLIX NPOCTPAHCTE pPeakTHBHBIMHE upnﬁ(i_ltlanm (mepensganme pa-
6ot 1903 u 1911 rr. ¢ HeKOTOPHME N3MeHeHNAMH U fomonHeRnsamu)., Hanyra, 1926, 127 crp.,
3 pmc.

87. Moii npoexr gupmxalia W3 BOXHECTOrO0 Meramaa. «Onmommesmas rasera [upu-
mabuey, 22 ausapsa 1926 r.

IuonKoBeKkmit coobmaer o manbHeiimmeMm [BWKeHHHR fela ¢ IOCTPOiiKoil Mofeneil ero
AupIKa0IA HOCkKe [ECOYTa 0 HeM IPH yYacTHH aBTOpa B ayAnTopmm IlonATeXHHYecKOT0 My-
sesx B Mockse 3 mam 1926 r.

1927

88. ConporHBieHHe BO3[AYyXa W CKopeiii moesn. Hanyra, 1927, 72 crp., 3 puc.

B paGore mamn GOpPMYJIHl CONPOTHBIEHHSA BO3AYyXa TeldaM yHoGooOTeKaeMoil (opmsi;
yKa3aHo, 4T0 Kosd(uImenT COIPOTHBIEHNA 3aBHCAT He TONBKO 0T GOpPME Tejia B CKOPOCTH,
HO M ero aGCOMIOTHEIX pasMepoB. PaccMOTpeB 3aBHCHMOCTE CKODOCTH MOesfia OT ero (OpMEL,
aBTOpP [allee H3Jaraer CBOIO eI CBEPXCKOPOro MOesfia, KOTOPEIL iBMKeTCA He HA Kolecax,
a cIeflyeT MO CHeMUANBFHOMY KOPHTOOOPasHOMY J0MKY, OT/lellAACh OT Hero IPOCIOMKOM CiKa-
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TOro Boauyxa. 3fleck LlHOMKOBCKHMIT BEHICKa3HBaeT WMe0 CO3NAHAA TpaHCHOPTAa HA BO3AYII-
HOHl MoAyiIKe, KOTOpasg Hadaja MOJYydaThk cBOe IpPaKTHYeCKOe OCYINeCTBIEHNe TOABKO B HOC-
JlefHHe TOMEI.
. 89. Obweuenosegeckan azdyka, nmpasonncanWe m fAseIK. Hanyra, mspg. asropa, 1927,
1 crp.

Onncanwe mpepmaraemoit I[HOTKOBCKHM cHCTeMH andaBhTa, egHHOTO NJIA BceX HApPO-
TIOB.
90. Kocmmueckas pawera. OneiTHas moprorosra. Hamyra, 1927, 24 crp., 1 puec.
OnucaHne yCTpoiicTBa W cXeMH pa0oTH JafopaTOpHOi yCTAHOBKH JAA BCECTOPOHHErO
ACOETAHAS PeaKTHBHOTO JeTaTeJILHOTO ammapara Ha cTemHfe. «IIpegmojaracrcs OpH 9TOM
BHPa0oTaTh MOAXONANIYI0 KOHCTPYKIHIO, TaKKe yIpapieHHe BaDHBOM, HallpaBJeHHeM IpH-
fopa, ero ycroitumpocTeio B mpod.» (erp. 1). ITocteguue crpamuner (22—24) cogepskar
BO3pasKeHHe repMaHCKOMY WH:KeHepy JlafemaHy Ha ero crareio 0 paGorax IlHoxxoBcKoro
TI0 peaKTHBHEIM alnaparaM, IHOMeleHHYI0 B ;kypHauxe «ZFM» or 28 ampens 1927 r.

91. Usmamnsie Tpyasl K. 3. Inonroseroro. Hanyra, 1927, 24 crp.

B aroit Gpommope [TmoakoBCKUE OAIIET 0 CBOMX TPYAaX B TpeTheM nume. B meit comep-
FRATCA COCTABICHHLE HM AHHOTAIHE ero medaTHHX pador ¢ 1891 r. mo 1927 r. BKIOIHTENB-
HO. ’

1928

92, Orxmmxn aareparypnbie. Kamyra, 1928, 40 crp., 16 pmc. Ha oTfenpHOM IHCTE.

B Gpourope mOMemieHE MHOTOYHCJIEHHEIE OT3HIBH 0 paforax IlmoakoBckoro, omybas-
KOBAaHHEIE B razeTax M jKypHalaX, a TaKe IPHCIaHHEIE OT/JeJIbHBIMH JHITAMH,

93. Jomonsenne X obpasoBaHmi0 colHeyHeix cHerem. Hamyra, 1928, 17 crp. [omoa-
HaA 3lech cBoio pabory «OOpasoBaHue COJHEYHHX cHCTeM...» (cM. Ne 80), IlmomkoBckmit
KacaeTCA TJIABHHM 00pa3oM OPUIHBHOTO feiicTBuA JIyHH Ha Hamly OmaaHeTy M HX B3auM-
HOTO IPHTAKEHNA.

94. Bynymee 3emum m denosedecTBa. Hanyra, mag. asropa, 1928, 28 crp.

95. Mpomenmee 3eman. Hanyra, usg. astopa, 1928, 21 crp.

«Lleas 9TOH BIONHE OPUTMHANBHOH paGoTH,— TOBOPHT aBTOP Ha CTP. 1,— OCMHICIHTL
npomiaoe 3eMIM W pPA3BATHE ee OPraHHYeCKOTO MHpa». -

96. Boas scenennoii. HemasecTanle pasyMusie sl Ranyra, usj. asropa, 1928, 23 crp.
2 97. JlioGoBb K caMomy ceGe mim merannoe cefamolme. Hamyra, msg. asropa, 1928,

crp.

Brisop paGorei: «Hajo... CTpeMATHECA K YCOBEPIIEHCTBOBAHMIO JIOfell, TaK KaK H ca-
MEe JyuIorie H3 HEX fajleKH OT Hieana: HepasyMHH, He[OJToJeTHH, 00le3HeHHH, HOJBep-
#HeHBI CTPaflaHiAM H T. ..

98. ¥m m crpacrn. Hanyra, mag. asropa, 1928, 27 crp.

Crpamunusr 21—27 Gpomiopsl 3aEMMalT BHOOPKH H3 Hepemucku llmomxoeckoro ¢
A. Tepmesckum u P, Jlagemanom (Cepmanus), paGoTaBmnMm B 06IacTH PeaKTHBHEIX Je-
TaTelbHHX AaNOapaToB.

99. Oluiecrsennas opranusanua yeiaosedecrsa. Kamyra, mam. asropa, 1928, 32 ctp.

B stoit cTathe 1[HOMKOBCKUIT pasBuBaeT OTCTalbie B OOIMECTBEHHOM H HAy4YHOM OTHO-
OIeHUH HJIeM, KOHCIEKTHBHO H3I0eHHEe B ero Opomiope 1916 r. «['ope & renmii» (cm. Ne 62),
KOTOpHEe OH B PasHHX IPOM3BeleHHAX, HANHCAaHHHIX B COBeTCKOe BPEMsA, HA3EIBaeT «peBO-
JMONMUOHHEIMIDY H JajKe (KOMMYHUCTHIECKHMH»,

Ha crp. 27—32 onyGaHKOBAHH BHEP/KKH W3 TaszerHEx crareil («IIpasma», «Homco-
MOJIbCKasA Ipasgar, «Beguorar, «PaGouas raserar, «Tpym») mo caygaw 70-TeTHero obuies
aBTopa.

100. Mos nmumymasn mamuna. [[Bararean nporpecca. Hoeoe o moem mapmxalme n mo-
clefnge 0 HeM orawiBbl. Memoun. Kanyra, usn. asropa, 1928, 27 crp., 5 puc.

Ilepsasa M3 crareil DOCBAMEHA NPHHIUIAM DOCTPOEHAA YHHBEpPCANbHON mmmmynreil Ma-
muHs, u3o6perenHoil aBTOpoM, W IpejiaraeMoif MM cHcTeMH anpaemTa. ITocmeguee GELIO
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ye aM faHo B Gpomope «O0mevenosedeckasa asbyka, IpaBONHCaHHe H ASHEKY, 1927 (cM.
Ne 89).

PZTOP&H CTATHA NOCBANIEHA «[BHTATENAM OpOrpeccas. ITo ompefelleHHI0 aBTOpAa, «3T0 —
MWOon, BeIVIHe BCe Yel0OBedecTBO H BCe 3HBOE K CYACTRIO, PANOCTH H IO3HAHHION. HO,
KOrga OH HEauHuHAaeT paC]]IH(IJpO'B]:IBaTb CBOH OIIpefeleHNA, ¢ OYCHL MHOTHMHM H3 HHX HH B
KOeM cliyuae HeBO3MOKHO COTJIACHTBCH.

Tpersa craTha — «Hosoe 0 MoeM pgmpmxaGie...» — COfIEPIKHT HpeJIOyKeHNe YCTPOii-
CTBa B ﬂHpHﬁ{&ﬁﬂﬁX CHCTEeMEl aBTOpAa JETKOM Ma'repqa'rofi Oeperopoakn OJA BO3MOMHOCTH
HeperoEKN B HeM ra3a H3 OLHOrO OT/le/leHHA B Apyroe. 3[eck ke OH Npefgaraer 0co6oro
BH[IA MTaMO IJaA ToPpHPOBAHUA JHCTOBOTO MeTalia AJA 0GOJOYKH CBOEr0 AupH;Kabis.

Ilamee caenyroT Ha D CTpPAHMIAX, OTSHBH PasERIX IHE 0 aunpm:xabme L{momkroscxoro.

B pyGpuxe «Mexoun» I[uonKoBcKuil yKassiBaeT, 9TO He ClIelyeT CMemUBATE €I0 IOHA-
THe ¢aToM» ¢ MOHaJoif JleitGHUIA, 0 DOACHSET 9TO Pasimdue.

101. Tapmxadae B3 Boxpmcroit cramm. Hamyra, msg. asropa, 1928, 17 crp., 35 puc.

Bpomwopa mpexcrasiaser cofoil caToe BOCIPOH3BeJeHHe OCHOBHHIX HCXOJHHIX IIOJNO-
IKeHUIT HKOHCTPYRIOHH DeJdbHOMETAILIHIECKOTO I[Hp.ﬂ)ﬂ&ﬁﬂﬂ ABTOpAa, HWINNCTPHPOBAHHOE
MEOrokparno (¢ 1914 r.) BocompomaBogAmuMucA pucyHKamu. [lama TaGauna rIaBHEIX pasMe-
poB stuX pupmxabmeii go odosema 350 000 Kyb. M.

1929

102. Ha Jlyme. ®anracrayeckas nosecrsb. IIpegucaosue fI. W. Ilepensmana. M.— JI.,
Tocmapar, 1929, 75 crp., 8 puc.

ITepemeuarka HayuHO-(asETacTHdeckoro mpomssefieana K. 3. IluonKosckoro, majaH-
goro B 1893 r. (ecm. N 9).

103. Kocmmueckme pakersbie moesga. (C Omorpadmeii K. 3. Ilmomoneroro C. B. Bec -
conona). Peakrneaeiii geurarenb, Hamyra, mag. KoatektuBa CeKIun HaYYHHX paGOTHAKOB,
1929, 38 crp., DOPTpeT aBTOpa Ha BHKIAgHOM JHCTE.

ABTOp mpepmaraer A7 JOCTHKEHHA KOCMHTECKHX CKOPOCTeH «COeNeHHe HeCKONb-
KHX OMHAKOBHX PeaKTHBHHX HpHOODOB, JBHTAONEXCA CHadala IO JOpore, MOTOM B BO3-
gyxe, HOTOM B IIyCTOTE, BHe atMoc(epel, HaKOHell, Fle-HHOyAL MemJly IIaHeTaMH HIR
comamamuy (crp. 9). Mnea IluonKoBCKOro 0 OpUMeHEHHH MHOTOCTYINEHYATHX paKeT IOTY-
quJa YCOEITHOe PasBHTHE B COBPEMEeHHOIH paKeTHOH TexHHKe.

104. Pacrenme Gyaymero. sKmBorHoe Kocmoca. Camosaposkpenme. Hamyra, uag. as-
Topa, 1929, 32 crp.

Bpomwpa mpencrasiger coboif cGOpHENK M3 Tpex craTeil, OTHOCAMMXcA K maTypdnao-
cofiui. B mpeamcioBHH K HepBOil W3 HHX ON Oucax: «Mos Ielh — B MaJOM H JOCTYNEOM
ofbeMe fmaTh MHOrO. I'0pi0 cTpeMieHMeM BHYINNTH BCEM JIOAAM pPAasyMHEe H Ooupamue
muican. IIpaTOM A TPYKyCh CAMOCTOATENBHO M HOBO, TOJBKO OCHOBHI HAYYHEI, CTApHl W H3-
BeCTHH. MHOKecTBO HMeH, MHEHMII M [aT MeImaeT IiaBHOMY — YCBOEHHI0 HMCTHHEID.

105. Cospemennoe cocrosnme 3emmm. Hanyra, usg. asropa, 1929, 36 crp.

Coptepranne: IIpequcnosue. ®opma 3emiu. ITomepesanx 3emnu. ITosepxnoctn 3emau.
O6nem 3emun. Ilmoraocre m Macca 3emnu. Tasecte Ha 3emime. Temmeparypa 3emnu. dm-
BAYecKOe COCTOAHHEe TIaBHOIH Macch 3eman. Ofmuii xmMudecKHil cocraB deman. Helezo.
Amomunnit u kpemuuii. KpeMHeseM H u3BecTh. YTUVIEKHCHIBIC MeTaNIs. Yriepop. Kucio-
pox. Asor. Boma. Oreanrr. AtMocdepa. IHeprus, KOTOPOil mOMe3yerTca YeloBeK. Temmepa-
Typa 3eMHOil HoBepxHocTH. CocrofEHe pacTenuil, CocTosHHe ;KMBOTHHIX.

106. Ilexn seesmomnaBanms. Haayra, 1929, 40 crp.

IIo MEeHMIO aBTOpA, ¢3eMII0, KAK B BeaKoe HeGecHoe TeN0, OKUJAET B3PHB OT HAKON-
JIeRHA BHYTPH ee YOPYroil MarepHu», H 9eJ0Be4eCTBO, BBUAY 3TOTO POfia ONACHOCTH, HOJH-
HO 3aBIafleTh (IPOCTPANCTBOM CONHEeYHOH cucreMell» (cTp. 39).

[ImonkoBckuil oOcTaHaBIAHBAEeTCA INIABHEIM 00pa30M Ha OOHCAHHM caMOi KapTHHH Oyay-
Wero 8BesflONNaBaHUsA H NOBeleHNA Jell0OBeKa B MERIIAHETHOM IPOCTPAHCTBE.
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107. Hoesiii aspomman. 3a armoctepoii 3emum. PearkTHeHBINE AsHrarexb. Hainyra,
1929, 38 crp., 4 pue.

B mepsoii craThe (24 crp.) peds maer 06 aspomraHe HOBOIl KOHCTPYKINH, CBOEro pofia
«leraioleM KPEUTe», KOTOPOe COCTAaBIfgeT TPYNINY BepeTeHOOOGpPasHEIX WONBIX Tel, Kak
61 Qrosemmmell camomera. B mepenmHeM KOHIle Kak[0TO W3 HUX PacIoOKeHa OXHOLPO-
HejjepHasA BHHTOMOTODHaA rpynma. Ha mpuBomguMoM dYepTeske KpHLIO cOcTOHT w3 10
TaknxX Tenl. PaGora moceameHa mNpMOMH3NTEeNBHBIM pacdeTaM BTOr0 aspomiada. CraTea
«PeaKTHBHHIH ABHTaTelb» (3 CTP.)— MePemevaTHa CTaThU TOTO ;Ke Ha3BAHWA U3 OPOMIIOPE
«HocmmyecKue pakeTHHe Hoesfa», BHIYMEHHOE B TOM ke roxy (cm. Ne 103),

1930

108. Cranpmoii gupmkaGub. «ABmamma m xumusa», 1930, Ne 4, crp. 11—12, 10 puc.

CxxaTH DOOYAAPHER 09ePR yCTPOHCTBA MelhbHOMETAJNIMYeCKOro NUpHKaGIA aBTOpa,
KOTOPOMy IpeffiociaHa pefakimeii cratea AmK. B. H. BopobreBa «O mexpHOMeTannmue-
cxom gupmxabme Ilmonxoscroro» (erp. 10—11, 1 pme.).

109. Mupmxadab — ocHoBa BO3AymHOro TtpaHcmopra. «Pabogee m3obperaTelncTBOY,
1930, M2 b, crp. 19—20, 5 puc. 1 mopIpeT aBTOpA.

IlponmarasgupyioTca THCaHTCKHe AAPH:Ka0Au KaK OCHOBHOH BHJ BO3LYIIHOTO TpaHC-
mopra, KOTOPHIE cBameT caMble orgalennbie yrodka CCCP Mexay co0oil @ meHTPOM CTPaHHL,
49 110. Tapnenne Ha ILIOCKOCTD NPH ee HOPMaAbHOM JBM:KeHAH B Bozmyxe. Hamyra, 1930,
CTP.

l'll)poﬁneuu 43poAMHAMHKE 3apuMany I[HOZKOBCKOrOo /0 €aMOro KOHIIA ero sKH3HMA.
Wmeetca Goxee nospaaa pykomues (1934 r.) ma Ty e Temy. Crp. 31 —49 — «IIpusercTens,
IOKeNaHud, KPATHRA, BONPOCH W OTSEIBEL).

111. Ilpoexr Meramnmueckoro mapm:xalist ma 40 wemosex. Hamyra, 1930, 91 crp.,
22 puc. (oTmenBHO).

CxeMaTHYecKOe ONMCAHNE M BeChMAa NpHOMU3IHTENLHEII pacyer O0mMHX PasMepoB Ielb-
HOMETAIITHYIeCKOr0 AUPW:KA0IA ¢ HaMeHglomuMcsa oGneMoM. «f maio TYT galeko HecoBep-
WICHHBI ¥ HeMOMHEIM HpoeKT nupumkabias B 20 M BeicoTsl M 120 M puwns Ha 40 9YemoBek,
obbemoM He Gomee 23 576 Ky6. M. McmolHATE BTOT MPOEKT eme TpeskaeBpeMenHo. Hapo
npofenatk PARX OpefiBAPHTENBHHEX paboT B AyXe OpHio;keHHONi OpH aTOoM 0c0G0i cTaTBH.
ITocie UX HCHONHEHHA ¥ IPOEKT YCOBEPIIEHCTBYeTcA, c000pasHO MOJIYYeHHBIM Pe3yabTa-
taM» (cTp. 20). I'maBHEe HCXONHEE [laHHEIe K MPOEKTY B3ATH U3 COMHHERWA aBTOpa «A3po-
crar M aspomian», 1905—1908, ma KoTopoe OH I ccrnaerca. Ha crp. 85—91 moMemens «o1-
KiIuKH» Ha paborsl L{HOIKOBCKOTO.

112. 3mespomunasarenam. Hamyra, 1930, 32 crp.

IlpuBogutea psp coobpaskeHuii aBTopa 00 HCOONB30BAHAW JAA OyAYIIHX MeRIJaHeT-
HEIX KOpab.eil 9HePIUH JABIEHNA CONHETHOTO CBeTa M peaKTHBHOrO mpunmuna. Ha crp. 14—
32 mpuBefeHsl OT3BIBH 0 Tpymax IlmoaKoBckoro.

113. Hayunaa srmka. Kanyra, 1930, 68 ctp.

ITpoussegenue moceameno Harypduinocofns apTOopa W ero BaIVIAZAM Ha JKH3HB B KOC-
Moge; erp. 49—64 — ormensHEe BEOepHEN H3 muceM L{HoaKOBCKOMY, Kacaiommecs ero
paGor.

114. BeemnpHomy cuegonbity. (IlmceMo B pefakmmio). «BceMupHmii cuaemomeims, 1930,
MNe 10—11, crp. 797.

B sTom muceMe I[HOMKOBCRUIL RellaeT JKypHANLY BceMepHO BO36y:KIATh B MIMpoYaiimmx
Maccax, 0coOeHHO MOJOMe/KH, CTPeMiIeHHe K IOSHAHHIO MHpPa W K HepecTpolike 3eMIH Ha
HOBHX, COIHAINCTUIeCKHX Hadajlax.

115. PeakrmeHBIN asponyaH. (Baaro ms Goxbmioii pyrkommen). Hamyra, 1930, 24 crp.

ABTOp [I0KA3HIBaeT BOZMOKHOCTE HOCTPOEHHS YHCTOPEAKTHBHOTO caMolleTa IPH YCIO-
BUH OpTMeHeHMsA Haubollee BRICOKOTO KRaJOPUHHOIO ropiodero («oco0eHHO BHIOfleH BOMO0-

509



poj»), KOTOpOe NacT BOBMOKHOCTh MOJNYYeHHA B BHICHIMX CIOAX arMocdephl BLCOKHX CKO-
pocTeif, HeOCTYNHLIX [JIA CaMOJeTOB ¢ HpoHelljiepaMu.

116. Ha micsani. ®anracrmuna nosiers. Ilepepmona fA. [. Ilepensmana. Xapxis, 1930,
48 ctp., 7 puc.

1931

117, Ot camomera k sBeapoxery. «Mcxper maykme, 1931, Ne 2, erp. 55—57.

Kparknit merqpiudeckuil odepk pasBUTHS Hfeil PeaKTHBHHIX JeTaTelbHHIX alllaparos,
Bo Bropoii yacTH aBTOP ONICEHIBaeT HPHHIMI YCTPOHCTBa CBOEro IOJYpPeaKTHBHOrO a3po-
mIaHa.

118. C:xmmarenp razos u ero pacuer. Ramyra, 1931, 36 ctp.

PaGora mocBsuicHa pacdeTy KOMIpeccopa, IpefiaraeMoro asropoM. JlaeTca ero oln-
caHue.

119. Beopuas crarba K. J. Ilmonrosekoro K raape Tperbell «Pakersr K. 3. Iluoaxos-
CKOr0 W mpoeKT nmoxera Ha Hux» B Ku.: H. A. P st 5 u 5. K. 9. [luonKoBcKuii, ero usHs,
paGorsr m parerst. JI., 1931, crp. 32—34.

Craros Gbura HammcaHa I[MONKOBCKAM @0 mpoch0e aBTOpPA KHMIH.

120. I'azosble Bo3RyIIHBIC KOPAGAH WK a’poHATHI. «BeCTHHR WHHEHEPOB H TeXINKOBY,
1931, MNe 5, erp. 191—193, 11 puc.

Onmcanue ycrpoilcTBa HelbHOMETAIIHIOCKOTO AupMKabaa L{HOMKOBCKOTO ¢ M3MEHA-
muMcsa 065eMOM I CpaBHEHHe ero ¢ ARPHKAGIAMA IPYTAX CHCTEM.

” 121. Arpac gmpmkabna m3 soxmmeroii cramu. Hamyra, wsg. astopa, 1931, 24 erp.,
pHc.

-B Gpomrope nepermevaraHsl 0Oe3 naMeHeHHs TaliAuIla H TEKCT K Heil M3 IHeYaTaBIIHXCA
paHee Gpomiop—«I'OHIOMA MeTAIAAYeCKOro AupmKabus...», 1918 r. (cM. mam Ne 66); u
«Iupu;kabib M3 BOMHMCTON cradmy, 1928 r. (cm. mam Ne 101).

122. Mupmxadma. Hamyra, 1931, 32 crp.

123. Monnsy sceamennoii. Hanyra, 1931, 84 ctp. .

6 12%. Har yBenmYMTH DHEDPrHI0 B3PHIBHEIX (TennoBbix) mpmrarteneil. Kamyra, 1931,
16 ctp.

ABTOp uMeeT ¢B BUAY 00llerduTh Bec ABUraTe]Iell, HIN yBelIm4uTh HX 9Heprmio (cTp. 1).
On OpEXOfUT K BHBOAY, 49TO IWINHADH HAJ0 AelaTh BO3MOKHO MEeHLIIHX PasMepoB H IpH-
MeHATh CHJIbHOe IpefiBapuTelIbHOE C:RaTHe BO31yXa KoMmpeccopoM. IIpenycMmaTpmBaercs
OXIak[eHNe UMIMHEAPOB KOMIIpeccopa.

125. Hammm pomxkeH OniTh pmupmxadmb. «Pabowee usobperarenncrBon, 1931, MNoi,
crp. 18—20, 8 puec.

. 126. Tasel gaa gmpmxkadneii. Cemmii moaa sogopon. «PaGouee msoGperatenscrson, 1931,
Ne 17, crp. 6.

PasGupalores cpaBHHTeNRHLe KadecTBa BOXOPOJA W FelHsA A HATOTHeHHA IHPWHAG-
neii. .

127. Meranmmuecknmii papmxaliap ¢ maMengiomumes obbemoM. «Hayka m TexHHKAay,
1931, M 61—62, crp. 6—8, 17 pme.

HanoxeHne OPHONHMIOB YCTPOICTBA MEIBHOMETANIHIECKOTO NHPIZKAOIA ¢ M3MeHA0-

maMcA 00BLeMOoM.

1932

128. Crparonnan moxypeakrmemsrii. Kamyra, 1932, 32 crp., 4 puc. (Ilocnennee cob-
CTBEHHOE M3[aHue aBTOpA).

Iaerca ommcaEwe W OpuOIU3UTENBHHE pacueT HeKOTOPHX fAeramell cBoeoGpasHoro
caMoiera, KOTOPHH «IBHKeTCs CHIOI0 BO3LYIIHOTO BHHTA U OTHAa4Cii MPOAYKTOB TOpPeHHAM
(ctp. 2). IlpuBomuTCS pacdeT CHAMATENsS rasoB W Ipolellepa ocoboro ycTpoiicTsa.
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129. HomypeakTmsublii crparomnaH. «Xouy Bce smares (JHypraso6nenuienne), 1932,
Ne 29, crp. 6—7, 4 puc. m mOpTpeT aBTOpA.

CrarbfA ABIAeTcA W3BjiedeHNeM M3 paboTH, yKasaHHOil B Nb 128.

130. PearrmeHoe ApmxenHe u ero yecnexd, «Camoner», 1932, Ne 6, crp. 17.

Kparkuii KpuTHYecKHii 0630p MOCTIHeHHI PaKeTHOH TeXHHKH 3a TpaHmIei U coofpa-
sKeHHA 0 JalpHeilreM yCOBepPIIeHCTBOBAHIN PeaKTHBHBIX [BHTATENeil.

131, Moit pupm:xadnb m erparonian. I'as. «Kpacuas seesma», 18 okraGpa 1932 r.,
Ne 242,

B mepsoit wactu craren LIHOJKOBCKHIT OCTAaHABIMBAaeTCAd HA OPEUMYIIECTBAX CBOErO
Eupu;KabliA, BO BTOPOIl — TOBOPHT O HNPHHIHIAX YCTPOHCTBa CBOero crparonnaHa. B ra-
3eTe MOMCIIEH HOPTPeT aBTOPa B CBA3H C €T0 CeMHTeCATHIATHIIeTHEM,

132. Yeprst n3 aprodmorpadpmm. CraTes B HaydHO-i00maeiinom cGopuuke «HoHcTan-
Tud dnyapposua Iluonxosekuii (1857—1932). Haygmno-obumeiiasii cGOpPHHK, MOCBALLEH-
"Hit 75-neruio co gua posmmgesna K. J. Inoaxosckoro n 40-leTHio ¢o A1isi HOSBIEHHA ero
[epBHX MCYATHEIX TPYAOB N0 gupmmabmectpoenmion. M. — JI., 1932, crp. 7—10.

133. 3Besgonnasanme (I00mneiinaa jeruymsa). B ¢6. «Houcrantun Inyapaosud Iluom-
KoBcKUH (1857 —1932)» (cM. Ne 132), crtp. 36 —42.

ToBOpHTCA O AOCTH}XEHHH OTPOMHBIX CKOPOCTeil pPeaKkTHBHHLIMIE JeTaTelbLHBIMH ala-
paTaMi ¥ MPUTOJHOCTH HX [JAA Me;KIUIAHETHHIX OyTemlecTBuit, OTMeYeHH TPYUHOCTH HA
OyTH COOPY;KeHHA TAKNX anmnaparoB. Pucyerca xaprmea Gynyieil KH3Hu 4el0oBedecTBa
B MEKILJIaHeTHOM I[IPOCTPaHCTBe.

134. Ilepeuensb nayunbix Tpyaos K. 3. Ilmonroscroro (cocTaBieHHb caMHM aBTOPOM).
B ¢6. «Koucrawruu dnyapposud Llnonkosekuit (1857 —1932)» (cm. Ne 132).

Tlepegucneno 80 medatEux u 63 pykomucHeIx paGoter I[oIKOBCKOTO.

135. IMoner B crparocdepy. I'az. «Texnura», 18 ceurabpa 1932 r., Ne87. B cra-
The JlaHH 4 pme. ,

136. 3mauenne penmumnbl AEpMKaGNA. «BeCTHHR WH)KeHepOB H TeXHHKOB», 1932,
Ne 3, erp. 117—119.

PaspabaTmBaercs IHoclefioBaTellbHO YBellMdeHHe IHHENHHX pasMepoB pupmkabus,
OIomaneil ero NuBepxHUCTEIl H CedeHHH € yBedWdeHHeM ero o0neMa H, ClIeJOBaTelbHO,
MOABCMHON CHIb,

137. Hekoropsle HIOACHeHAA K 0COOGHHOCTAM KOHCTPYKUHH LeIbHOMETALIAYECKOr0
Mpn'fr;aﬁnﬂicﬁnameumamnmcs obnemom. «BecTHUK MH)KeHepOB M TeXHuHKOB», 1932, o 4,
crp. 175—176.

138. Barapeiinaa Bo3XYXOAYBRa RaA JoMH. «BeCTHHK MHKeHepOB M TeXHHKOB», 1932,
N 10, erp. 439—440, 2 puc. ITomemenws moprper IlmonKkoBckoro m OpHBETCTBHE OT pefak-
Ouy [0 CIydai ero 75-nerHero lobuies.

B oroit cratbe ILluonkoBcKWIiI HOpefiaraer HOBYI0O CXeMy MHOTOCTYNEH4YaTOll TYp-
6OBO3NYXONYBKE C OCEBHIMH KoOJecaMnm THIA JONACTHOTO IpoNeldiepa, SBIAIOMEHCH
pasBUTHEM OpeNIaraBIMXCH y3Ke B IPYTHX ero TPyAax TUIOB BO3NYXOAYBOK H CiKUMaTeleil
OIA peaKTHBHHEIX adpoILIAaHOB. PelaKOuA B cBOeM IPHMeYaHNH BRICKA3HBAeT HOMeNaHHFT
0 TOCTpOiiKe ONHTHOH MOAETH TaKOH BO3[yXONyBKH.

139. IlnoTHOCTHL pasHBIX cloes armocdeprl. «Camoners, 1932, No 8—9, erp. 36—37.
o 140. ConamHa eHepria i ii zacrocyBanm:a. «3HamEs», Xapkis, 1932, Ne 23—24, crp.

—9Y, 3 pmc.

B craree uanaraercsa TpeflaraeMuii aBTOPOM MeTOJ] HCHOOJNE30BAHHA CONHEYHOH dHep-
THH ¢ NOMOMMBIO CHCTEME NapabolmdecKHX 3epKal, B JOKyCe KOTOPHX IOMEmAaeTca MapoBoit
KOTel,

3 141, Teopus peaxTHBHOrO ABIKCHAA. «B 60ii 3a Texmuky», 1932, No 15—16, crp. 19—21,
puc.

142, Hosnlii Tun gapmkadnd. «B 0oit 3a TexEuKry», 1932, Ne 17—18, e1p. 21—23, 16 pue.

143. Ipemmymecrea Merajurmyeckoro fupmxadns. Ias. «Hommynar (Hamyra), 22 ox-
Tabpa 1932 r., Ne 245. /

Cratesl OpeficTaBlser BefepxKy us tpyna «Ileppas Mofelb 9HCTO MeTAJIHIECKOIO
asponaTar (cM. Ne52).
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144. Tloner B crparecepy. «IparkpaHckas aBuamua», 1932, Ne 19, crp. 20—22,
4 puc. ¥ mopTper aBroOpa.

145. 3sespmoner. «3Eamme — cunay, 1932, Ne 23—24, crp. 15, 1 pue.

Becs HOMep RypHalla NOCBAIIEH IONyNAPH3ALUE Nell PeaKTHBHOTO ABHIKEHHA H CO-
JleDHAT PAQ COOTBETCTBEHHO HONOGPAHHEX craTei.

1933

146. Connme m 3aBoeBaHMe NycTHIHb., «BecTHUK sHamusy (Jlemunrpan), 1933, Ne 5—6,
crp. 182—188, 6 puc. m mopTper aBTOpAa.

OnucagEue relHOCTAHIWH CHCTEMEI aBTOpA.

147. Boma B cyxmx H Ge3001aumplx myeThIHAX. «COMUANMCTHYECKAA DPeROHCTPYKIUA
u Hayxa», 1933, Bmm. 8, ctp. 82—87, 1 puc.

B mpumedanum aBTOpP YKa3mBaer, 9TO CTaThfA ABIAETCA H3BIEYeHHeM M3 ero paGoTH
(pywomucn) «Mexamuka B Guonornu» (1918 r.). B crathe Hamaraerca yeTPoHCTBO «cHApPAHAY
[iA TMONydeHUA BOAH H3 BOBAYXa B jKAPKHX IYCTHHAX, [laeTCHA CXeMa 3TOT0 YCTpPOiCcTBa.

148. I'asnl qua gupmxadneii. «paxpanckas aBuamus», 1933, Ne 5, crp. 4—5.

Pagbuparorca pasiwdHEe raskl W Ta30oBEe CMeCH JJsA HANOJHEHUA KHpPHAKaGIeif.

149. Ha Jlyme. (IIpumevanmue n mocaecaosue f1. M. ITepeasmanma). M.— JI., T'ocaBua-
asromamat, 1933, 40 crp., 6 puc. (cm. Ne 9 m 102).

150. Tamecrs mewesma. (Papracrugeckmit ogepk. M.— JI., Tocmammermapmar, 1933,
119 crp., 21 pmc.

ITepenspanue ¢ HEKOTOPHIMH COKpANIEHHAMH Bumenmeit B 1895 r. kauru L[@onAKOBCKO-
ro «['pesst 0o 3emne nm Hebe...» (cm. Ne 12). .

151 m 152. Nporpamma pabor mo craiabHoMy AEpH:kadémo. Molenn nexbHOMETANIHYE-
croro ampmkadna. [IBe craTeu B ;kypHale «Texumdeckmii Gromnerems J{upumabiaecTposs,
1933, M4, crp. 42—45.

IlepBas W3 craTeil CONEP:RUT KPATKY0 OPOrpaMMy paboT OO MAJNOMy ONBITHOMY HHPH-
#ablo KOHCTPYKIOAH aBTOpa. BTopas — coofpakennsa 06 SIEKTPOCBAPOIHEIX MAmIMHEAX
IJf TMOCTPOEeRHA MelbHOMeTANINTeCKHX AUpmKabiell m mx Mopenei.

153. mpm:xanb, cTpaToniaH H 3Be3/10JeT KaK TPH CTYNCHH Belmyaiinnx JocTH:xeHHil
CCCP. «I'paxpancrasa apuamus», 1933, Ne 9, 11, 12, 10 pue.

1934

154, [3namMeHaTelbHEIE MOMEHTHI B KH3HH BeJIHROI® YY€HOTO BO3AYXOIIABAHHA].
I'as. «Kommyna» (Kamyra), 18 asrycra 1934 r., Ne 193.

B sr0it cTaThe aBTOP JAaeT XPOHOMOTHIO BARHEHIIHX COGHTHIT CBOGH KU3HA — IIABHEIM
06pasoM BHIOYCKa HaydYHEIX TPYHLOB.

155. 3a armocdepy. «Boxpyr ceerar, 1934, Ne 4, crp. 10—24, 2 puc. n moprper aBropa.

B cratee u3naraercd pAj MelcIeif D0 TexHuke GyAymux I0JeTOB B MHPOBOE IPOCTPAH-
CTBO, 3a HpeflellH 3eMHO arMocdepsr.

156. Ocpoenne kapemx nycrbinb. «Bectnuk smamma» (Jlemmmrpapm), 1934, N 10,
crp. 661—666, 5 pme.

B craree manarawTcsa cmoco0bl IMOMydYeHHA BOJAH € NOMONIBI0 PABIHYHEIX YCTPOMCTB.

157. BricorHble BO3NyIOmEIe mapbl (cTparocrarsi). BeicorHele (crparocdepHsie) mm-
pmkadma, «Texaugecknii Ooiterens Hupmwabmectpos», 1934, Ne 3, crp. 35—37.

158. Amxymyaaropubiii camoner. «B 6oit 3a Texmuky», 1934, Ne 2, cTp. 28.

HeGonpmas saMeTka 0 IpeekTe aKKyMYJIATOPHOTO caMojerTa HHK. HUKOIBCKOTO.

159, Xopyma. «B 6oit 3a Texmury», 1934, N: 3, crp. 24.

B samerre mMeroTcA BEHCKashBauusg 1|HOIKOBCKOro 0 HOBEIX IPOEKTAX CBEPXCKOPOCT-
HOTO TpaHCIOpTa — mapomoesfe fIpMonpuyka H aspomoesfe Banwpgmepa. Ilo Muenmio
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1IHONKOBCKOT0, 3TH M300peTeHNs He BEITECHAT I[eIHKOM jKelle3HEIX JOPOTr, HO MOTYT OKa-
3aTHCA MOJEBHBIMA.

160. ILrosyunii octpoB. «B Goii 3a Texmmky», 1934, Ne 5, crp. 29.

3aMeTRa [0 MOBOAY W/AEH CO3MAHHS IJIOBYIer0 aspogpoMa.

164. Ipusmpan peaxTnsHoro ApmxenndA. «B Goil 3a rexnury», 1934, M 6, crp. 25.

HeGonpmmaa 3aMeTHa OO DOBORY craTeH «PeakTuBHHIT fapuratensy B Ne 4 «B 6Goit za
Texauky» 3a 1934 r.

162. Mabpanuste Tpyael K. J. Imonkorckoro. [Tom of6meil pemaknmel WHK.-MexX.
E. B. Jlarumunra. (C 6uorpadugeckrm odeproM npod. H. II. Momceesa). Hu. I. Ileanno-
merananieckuit nupmwxabub. Ilox pepaxnmeii 1. A. Pamomopra. I'ocmammerusgar, 1934,
271 crp.

Copmepsranue:

K. 3. IInonkoBeKuit (0BT ﬁnoryaiﬁnqecxoﬁ xapakTepucturn) — mpod. H. Moucees.
X pomonorudeckmii cnmcok coanmennit K. 9. Iuonxosekoro. IensHOMeTANINYeCKAR AupH-
sxabnb. Teopus MeTalnudecKoro aspocraTa. Ilpocreilimuii DpOeKT MeTalldUYeCKOro aspo-
cTaTa M3 BOMHHCTOrO Meramma. OOmasa rabmuma gua gupm:kabaeir ot 60 mo 300 M pauHE.
Marepualsl K IPOeKTYy MeTallndeckoro gupm:xadaa ma 40 gemosek.

163. Madpanusie tpyabst K. 9. Iuoaxosckoro. (C OuorpadudecknMm owepkoMm mpod.
H. 1. Monceesa). Ku. II. Peaxrnsuoe nsuseHue. Ilom pemaxmumeii mmm., @, A, I[am-
nepa. Tocmammermsnar, 1934, 216 crp.

Copepranue:

Pakera B KocMHYeCKOe IPOCTPAaHCTBO. McclefoBaHHe MUPOBHX OPOCTPAHCTE PEAKTHB-
HEMH TpuGopamu. Ycuxosua xmn3Em B sdupe. Hocmmueckas parxera. PaxeTHile KocMmde-
ckne moespga. Hoeetit aspomnas. [[aBieHue Ha IUNIOCKOCT OPH ee HOPMAJBHOM [[BHKeHHHA
B BOsflyxe. PeakTuBHHIl aspomnan. CTpaTomNaE HONYpPeaKTHBHEIH.

164. I'panpmosuste sameicasl. I'as. «Kumo», 16 despansa 1934 r., Ne 8.

ITuceMo I{MONKOBCKOTO B pefaKImi0 raseTH «KWHO» IO IOBOAY HOCTAHOBKH (PHIBEMAa
«HocMugeckuit peiic’y, B KOTOPOM OH HPHHEHMANX y9aCTHe B KaveCTBe IIaBHOTO HAYYHOTO
KOHCYIBTAHTA.

165. Ha Jiyme. Map. 2. Ilpumeuanme u mociecaosme fI. M. Ilepensmama. M.— JI.,
TocMammerusgar, 1934 (o6x. 1935), 38 crp., 6 puc. (cm. Ne 9, 102, 149).

166. Tsuxeers ncuesna. DamractugecKmit ouepk. Wsg. 2, M.— JI., NocmamMermsgar,
1934, 111 crp., 21 pue. (cm. Ne 150).

1935

167. ocrmikennme BbicoT crparocraroMm. Tpymasl Bcecoosnoil KoR(pepeERnun mo mayde-
umio crparocdeps 31 mapra— 6 anpeaa 1934 r. M. — JI., Usp-eo AH CCCP, 1935, cp. 703 —
—708.

168. Ilnamep m Berep. «Texnuka moxomesu», 1935, N3, crp. 28—30, 2 puc.

B crarbe mpeflaraercs aBTOPOM ero co0CTBeHHAad KOHCTPYKIUA INIaHepa W YHAa3w-
BaercA Ha BO3MO;KHOCTH HOJeTa OfHOTO NIaHepa Ha OyKcHpe Apyroro, JeTAmero 3HadH-
TEIBHO BHIIIE.

169. BoanoxoM H M3BIedYeHHEe DHePrHH H3 MOpCKAX BoiH. «Bectnuk smammsmy (Jlennn-
rpag), 1935, N4, crp. 298—300, 6 puc.

ITpepnaraercss yCTPOMCTBO BONHOIOMA, HA KOTOPOM BOB[BHTHYTEL MeXaHH3MH JJA HC-
[ONIB30BAHUA SHEPTHH MOPCKUX BOJXH — CBOEro Pofia BOMHOBOH MOTOP.

170. Oxnaspenne Bosfyxa >KEIbIX nomemenmif. «Hayxka m rtexmuxa», 1935, N2,
crp. 15, 1 pmue.

OnucHBaercsa MpemiaraeMoe aBTOPOM YCTPOMCTBO OXNaKAeHNA UIHI B CpeJlHeasuar-
CHMX NYCTEIHAX.

171. Paxernble npudopsl B mcciegosanmu crparocdepsl. «Pabouaa Mockean, 3 Mapra
1935 r., Neb51.
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CraTes HamucaHa B cBasu ¢ mpomcxofmsmeii B Mockse 1 Bcecowosnoii Kordepenmueii
00 OPUMeHEHWIO PeaKTHBHEIX ileraTelbHHX allapaToB K M3YYeHWIO CTPaTOCepHl.

172. Tonbxo ma danrasma? Ias. «Homcomonnckas npasfias, 23 wrons 1935 r., Ne 168,

173. @anTasus mm saarmocdepubie molersr? «Komcomomeckas opasnay, 18 centabpa
1935 r., Ne 216, 1 pme. m moprper aBTOpA.

174. Penbcossiil apremoesq. «TexHuka», 30 amBapa 1935 r., Ne 14, 4 puc.

Ilpepnaraercs CBePXCKOPOCTHOH YeTHPEXOCHHI aBTOBaroH obTeKaeMoil $OpPMEL

175. Bygymee coBerckoii apmanud. «B Goii 3a Texmmky», 1935, Ne10, crp. 25—26,
HZaeTcs IOPTPeT AaBTOpa.

176. I'maponunan-kpbino. «B Goii sa TexHuKy», 1935, Me 10, crp. 26.

177. [IImcbMo B pegakumio (BecTHHKA HHKEHEDPOB W TEXHHKOB» B CBAZH ¢ 20-jeTHeM
smypHana). «BecTHHRK HMHeHepoB m TeXHHKOB», 1935, Nt 3, crp. 136.

178. Io6Gena repomuecknx mopeii. [aa. «KoMmyna» (Kaxyra), 29 mrors 1935 r., No 144,

Crarhs HAHCAHA 110 HOBOAY moJeTa B cTpaTocdepy COBETCKHX CTPATOHABTOB, TT. IIpH-
aynxoro m Bepumro.

ABTOp 3aKMI09aeT CTATBIO CIEAYIONMMH CITOBAMH: ...00HO AIA MeHA COBepIICHHO
FACHO: BCe 3TH TOJH A BIDKY Ha [lelle, 9TO He B KANNTATACTHIECKHX CTPaHaXx, a y Hac, B CCCP,
culibHee, 9eM rfe G5 TO BY GBo, paspuBaerca nayka. f1 yGeskien, 9T0 coBercKue peKopHIH
OyAyT U BOpeb HEZOCATAEMED.

179. Hobexa reponyecrnx mwofeit. «Haywa u musub», 1935, Ne 8, erp. 14—15.

Craresi mepemevaTaHa u3 ras. «Kommyma» (cm. N 178).

180. IMoxmer B 6ymymee. I'as. «Hommyra» (Hanyra), 18 aBrycra 1935 r., N: 184 (¢ mop-
TPeToM asBTopa).

9Ta cTaTRA ABAAETCH OJHON W3 MOCIHeJHHX, HANEYATAHHEIX IpH s#u3HH I[moaKOBCKOTO.
On eme caMm mocial ee B PelakuHio. 3aMedaTelleH ee KoHem: «Bce, 0 4eM s rosopo,— cla-
Gas NONEITKA TPeABHAETh GyAYINee aBHAIHM, BO3YXOIIABAHNA H paKeTolnaBaHus. B ofl-
HOM A TBEPAO YBepeH — IepBeHCTBO Gymer npunafgiaeskarTs CoserckoMy Cowosy. Kamuramu-
CTHYECKAE CTPAHBI TaKike paoTaloT Haj STHMH BOIPOCAMH, HO KAOMTAXHCTHICCKHE HOPAI-
KII MemaloT Bcemy 1noBomy. Toasko B CosercxoM Colo3e MBI MMeeM MOIHYIO aBHANHOHHYIO
NPOMBILLIEEHOCTh, OOTaTCTBO HAYYHBIX YYPC/KACHUH, 00mecTBeHHOe BHMMAHHe K BOIpO-
caM BO3IYXOMIaBaHuA M HeoObhMalNyo M1000Bb BeeX TPYAAMMXCA K CBOeit pomume, ofecie-
YHBAIOMYI0O yCOeX HAIIHX HaTHHAHWID.

181. Hoesny pmpmxabaeii. az. «Hommynay (Hamyra), 29 asrycra, 1935 r., Ne 193,

182. [Imesmo B ITK BRI (G)]. T'as. «IIpasga», 17 cenrafpsa 1935 r., Ne 257.

Hcropnueckoe nuckMo Lnonkosckoro or 13 cerrabpa 1935 r. B K BRII (6), sBmaro-
meecsa er0 obmecTBeHHBIM 3aBemaHueM. «Bce cBou TPyAH IO aBHanuu, paKeToIIaBaHUIO
M MERMIAHETHRIM COOOMEHHAM Mepefal Haprun GonbmieBHKoB m COBETCKOH BIacTH —
HOIMHHEEM PYKOBOMUTENAM MPOTpecca 4el0BeYecKoil KyIbTYPH. YBepeH, 9T0 OHH ycHem-
HO 3aKOHYAT 3TH TPYAEN,— THcal LlmomroBcknii.




KOMMEHTAPHUH K TPYJAM K. 9. HHOJKOBCKOTO

[M3 pyromucn «CBoGonmnoe mpoctpancTBo»]

1 Cmp. 11. Ily6GaukyeMEle pasfgell ABIAIOTCA 9acThl0 GONBLION pyKOHOHCHOH pabGoT
«CBofofEOE WPOCTPAHCTBOM, B KOTOPOil pPacCMOTPeHH MABIEHHA, IPOMCXOAAMME B cpefe,
Ifie CHJIB TATOTEHHA M CONpPOTHBIEHHA CpeflEl MPAKTHYECKH He [JeHCcTBYIOT. JTa PYKONUCH B
HaCTOANIee BpeMs XpamuTcs B MOCKOBCKOM OTfenenuu Apxupa Axagemuu sayx CCCP
(. 555, om. 1, x. 31). Ha ee mepBoif crpamime pykoil I[HOIKOBCKOrO clesraHa HaAMHCH:
«lOnoureckas pabora. Spadenne: HOHATHA O ABIEHHAX, KOTOPHE ME BCTPETHM IPH YCTpOii-
cTBe mocenenuii BHe aTMmocgepsi. DTO YacTh MeXaHHKI. MeXaHuKa TpH mpocTeflmmux ycio-
BHAX, IIPH YCTpPameHWH HaUpPMAEeHHOH TamecTH. (Mue 6mmo 25 mer)s. :

Xora B pabore «CpoGofHOe IPOCTPAHCTBO» TAHBI JHIUL KaUeCTBEHHEE, a He KOJIHYEe
CTBEHHEIe COOTHOIEHHsA (mociaefinee OuN0 chenamo Ilmomkosckum mosfuee B pabore «Me-
Cle/[0BaHKe MHPOBEIX HPOCTPAHCTE peaKTHMBHBIMH OpHOOpamu»), OfiHaKo ara paboTa mpep-
cTapisAeT coGOl NepBYI 3aKOHYeHHY0 MOHOTpadmio l[MOJKOBCKOrO IO MeM<IJIaHeTHBIM
co00ImeHNAM, B KOTOpOil OH HpHIIeN K BEIBOJY O BO3MOMKHOCTH IPHMEHEHHA PeaKTHBHOTO
TOPHHIOUOA [JIA HepeMemieHHsa B KOCMHYeCKOM npocrpamcTBe. B sroii ;xe paGore mM Ohlma
JaHa NpUHUMOUATbHAS CXeMa PeaKTHBHOIO KOCMHYECKOTO KopaGasa u OBLIO NpeIOKeHo
NPHMEHATEL [JIA COXPaHeHUsA YCTOMYHBOCTH KHPOCKOIEL.

JlaBlicHne 3KHAKOCTH HA PABHOMEDHO JBEKYIIYIOCA B Heil IIOCKOCTb

Ilapmas cTaTbf TpecTaBifgeT €060l corpameHuslii 1 HepepaGOTAHHBIA A HedaTH
papmanT paborH « K BOOmpoOCY 0 JeTamuu mocpecTBOM KPHEIIREB», HanncaHHoi B 1890—1891 rr.
Broepsrie oma Omua omyGnukosana B 1891 r. B IV tome Tpypnor orfienenua Qu3HieCKHX
nayk OGmecTsa mobHuTeleil ecTeCTBOZHAHMA M ABUIACH IIEPBOIi MeyaTHOH pafoTOii yde-
moro. B 9roii crarhe I[MONKOBCKAI TeOpeTHYeCKH ONpeflefMJ BeJIMYHHY CHIL JaBIeHHA
JKAJKOCTH HA IUIOCKYI0 IVIACTHHKY IOpH HAJHYHM [BYX OJHOBDEMEHHEIX JBIKEHUT —
OapajielbHOTO IJIOCKOCTH IJACTHHKH H HepHeHfHKYISApHOIO K Hell, a TaKke BIlepBHe
B HAYIHOl JHUTEpaType BHACHII BINAHME YIAJUHEHHs IIACTHHKH HA BeIHIHHY BTOH CHIIH.

B pyKONUCHOM SK3eMIIIApe CTAaThM, XpaHAmeMcA HEHe B Apxuee AH CCCP (¢. 555,
om. 1, m. 2), pywoii Ilmomxoeckoro cpemana Hajgmuchk: «IIpEEOmYy mBefimyro Gmaromap-
wocte A. I'. Cromerosy m H. E. JHRyKoBcKOMY, YKa3aBImIIM MHE HA 3HAYeHHe MOero TPyAa
cpefid IPYTHX TPYJAOB TaKOro e pojar.

Kpome Toro, B Apxuee AH CCCP (¢. 555, on. 6, u. 3) xpanurca apTOpcKmil sK3eMIIAP
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paboTsr ¢ moMeTKaMu I[MOTKOBCKOTO, CHeNaHHEIME MM KapaHJANIOM HA TOIAX, BHeceHEe MM
WCTIPABIEHAA OTOBAPHBAIOTCA HIKe ¢ YKasaHMeM: «Io3fHelimee 3amMedanne L{AOMKOBCKOrO),
! Cmp. 24. llmomKoBCKUiI ¥MeeT B BHJY MBH;KeHHe He ILIOCKOCTH, a IUIACTHHKM.

2 Cmp. 24. Ilepporavansno opmyna (1) Goula HamedaTaHa B CIENYIOMEM BHMeE!

si-d 12
VR,

F=

Opnaxro 3ateM (B aBTOPCKOM 9K3eMIIApe OTTHCKa) I[momrosckmit mo6asmt xoaddunnent k,
MeHBIIHI eqUANIE, Hocae Jero (opMyna NpUHANA BAX, IpHBeqeHHL B fagHOM ToMe. COOT-
BeTCTBeHHO OHINME m3MeHeHHI QopMmyasr (13), (25), (26).

Ilpusenenntie B ¢opmyne (1) oGosHaueHHA HYMKFAWTCA B paAfge KOpPeKTHRORB:
F — o3madaeT cuny paBienns; d — 0GHeMHHI Bec, MIH BeCOBYIO IJIOTHOCTh KHIKOCTIH,
g — YCHOpEHWe CHJBL THAKECTH.

8 Cmp. 24. Ilox ommooOpasHmM gBmxenneM I[MOIKOBCKMIT MOMEMAaeT paBHOMEpPHOe
VCTAHOBHBIIEECA JBIGKEHUE.

¢ Cmp. 26. Tlospmeiimee 3aMedanue IluonKoBckoro: «MomuHO I Tak

r2

V=Vn_HT'

Ecau cfienaTe 5Ty mMONpaBsKy, TO pe3yasTaT GymeT GIMBOK K ONHTAM B TeOpPHAM APYTHXY,
CoOTBeTCTBEHHO UM OBLIH H3MEeHEHH (jﬁpmyﬂm (8), (9), (11), (12), (13), (25), (26).
5 Crp. 26. Ilosnueiimee mobGasnenuwe Iluomkosckoro: «B pykomucm 1891 r. (maif) ato
JIOKA3AHON.

Asponzian mad NTHNENON00HAA (ABMAMOHHA)
JleTaTelbHAA MANIHHA

agnas pabora Ownia Bnepseie omyOnukoBana B 1894 r. B sxyprane «Hayra u sKu3gey,
No 43—46. B 1895 r. pummen ee OTHeNbHHI OTTHCH,

B aroii paGore InomKOBCKUM JaHa cXeMa MOHOILIAHA ¢O CBOOOIHO HECYMMME KPELTHAME
ynoGooGrekaeMeM (ro3eisskeM, COOCHBIMH BpAMAIOMMMACH B IPOTHBONOJIOKHOM HAIPARB-
JleHHA BO3[YIIHLIMA BHHTaMM. 3[ech jKe UM OBLIO BRICKA3aHO MHEHHe 0 IepCIeKTHBHOCTH
GeHSHHOBHIX [IBATATeNeill BHYTPeHHero CTOpAHMsA, pa3paboTaH pAMN 2IeMeHTOB aspOjHHA-
MHYeCKOTO pacueTa CaMOJeTOB, NpeNJO:;keHa CXeMa pPABHONPOTHOTO KPHELIA W BEIABHHYTA
HpedA NpUMeHEHHA Ha caMOJieTe }KMpPOCKONA B KadecTBe HpocTeliimero aBTOMHIOTA.

B Apxuse AH CCCP (d. 555, on. 6, m. 13) XpamuTCA aBTOPCKHH DH3eMILIAP OTHedb-
HOTO OTTHCKA CTaThU O CAeNAHHEIMA I[HOJTKOBCKUM mOMeTKaMmM, KOTOpPHIe OTOBAPHBAIOTCH
HIHE.

I Cmp. 36. B aBTOPCKOM 9K3eMILIsIpe OTTHCKA MOCJe CI0B «BONPOC MOJHLIN) AONHCAHO:
«(umeerca B BHAY 1895 r.)».

2 Cmp. 37. Ilog cnosaMm «oHepTHeH [BIKYMEroCcA IepeMeHHO BO3yXa» caefyeT
MOHUMATE: «9HEpTHell BO3JyXa, ABHAKYIMEroca ¢ IepeMeHHOH CKOpOCTbIO». B aBTOpPCKOM
SK3eMILIsApe HOCIe CIOB «IBHKYIErocHA IepeMenHO BO3AyXa» fobammeno: «Jlerde Bcero
NOJYYATh HOJeT ¢ I[OMON[bI0 BOCXOJAINEr0 BO3AYIIHOTO NOTOKa. OH mpome BCero mo-
JydaercA Ha ropax. Brarojjapa HX HaKJIOHY, BeTep H3MeHAeT HANpaBieHHe H IOJJeP:KA-
[BaeT] TeM KpHLIBAN.

3 Cmp. 37. B aBTOpPCKOM 5K3eMILIApe IIOCKe CHAOB ¢B PaBHOMepHOM» jobaBieHo:
«TOPH30HTAIBEHOM).

4 Cmp. 43. Ilog «cmuoii» puraTend clefyeT MOHAMATH MOMHOCTH MOTOpa.

5 Cmp. 45, Kak BHOHO H3 MOCIHeAyIOMmEro TeKcTa, I[HOMKOBCKMil B JanHHOM Ccaydae
IOJi TepMHHOM «9HEpPIHA», NO-BHAAMOMY, HOHHMAJ YAEIBHYH0 MOMHOCTS.
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6 Cmp. 45. 3pecs 1 MsKe IO cI0BOM «obpaTma» MMeercst B BHAY 06paTHO IPONOpPIHO-
najeHA A 38BHCHMOCTE.

? Cmp. 63. Br0 yTBepKAEHNe HENPABHIBHO. B HacTosAmee BpeMs BelMYMHA ILIOMIALH
KpPBJIbEB TAMKENHX CaMOJIeTOB 3HAUHTEJbHO IPEeBOCXONHT YHa3aHHYI0 I[HOITKOBCKEM,

8 Cmp. §9. Cm. npepsjymee mpuMedaHHe.

® Cmp. 61. B aBropckoM oksemmaApe L{HoakoBeknM GEUI cflelanm psm HcHpaBienmit,
raapasiM 00pasoM, B YHCIOBHX BelHYHHaX. B mcnpaemesmnom Bufe maparpadsr 95, 96 u
98 uuTaTCA CHEAYIOIHM O0pasoM:

«95. Hanbonpmuit rpys, KOTOpHII MO;KeT HOAHATH CHAPAM C KPLUIBAMM, COCTABISET
380 4emoper nacca;upor uau 38 tomm (2300 mynos).

96. Ma dopmyns (70) BujmHO, 4TO IpHE STOM BHEPrHA ABHraTeleil MOJKHA BOspacTn
B 19,5 pasa u cocTaBaaTh 0K0ja0 362,4 KHIOrpaMMOMeTpa Ha KayRAHIl KWIOTpaMM Beca
MAaIIHHEI, 9TO COOTBETCTBYeT cHie 4,8 mapoBoit momapw Ha 2 2/5 ¢yunTa mBATaTess WiIn
2 nomanu (2,4) ma 1 dynt. Ira sneprus (L) B 362 pasa Goxee spepruy MamuH . SIKOBIeBA
n B 3624 — OOHIKHOBEHHHX HapOBHX Mamun (B 1—2 cuim)...

98. Ham cuapsi mpefileTbHOr0O Beca, C KpPHUILAMH H3 MaccHBIOiT cramnm (92—05), .
nonyuna Obl CKOpOCTH, Kak BuAnO u3 ypasm[enus] (69), B 19,5 pasa Goasuiyio

3
VEPV1

T. e. 690,3 m B 1 cex, mam 2496 kM B 1 uac. Pasymeercsi, HpIBONHMEIE TEOpETHYECKHC
BLIBOJEL Ha NpaKTHKe COBCeM He JOCTIKAMEL I flajKe He jellaTeNbIbl. B caMoM Jeine, aTOT
cuapaj, mofsMaiomuit Tonsko 380 wemomer (ot 50 mo 100 Kr Becom), AOMmeH 06GiajfaTh,
OOMHMO IpOMajHOH ageprud, cuioit B 137 590 merpud[eckux] momapeit (183 452 obwixmo-
BeHHbIe MapOoBke JTOmMaH); Ha Ka#Ioro maccaskupa, TakuM oGpasom, mpuxofurea 362 merp.
Jomr. HAu 484 OOGHIKHOBEHHEIX,

Brirojuo a1 910, memeso au 5TO!y
00“‘ Cmp. 64. B aBTopcKoM sK3emmisApe InonxoseknM gucio 600 Guio meupasieno ma
6000.

1 Cmp. 64. Yncno 100 6smo mempasmeno Ifmonkosekmm ma 10,

12 Cmp. 65. B aBropckoM skseMmuape I[HOMKOBCKEM cfesaHa Ha MOIAX CIelylomas
noMerKa: «Ha camoM Jielle HOBepXHOCTh KPHILEB cHap[sAga] MakcuMa B 2 pasa Goawime, a
CKOpOCTL pa3a B 2 MembINe, YT0 He IPOTHBOpeduT ypamH|[emmam] (28) u (70)».

13 Cmp. 66. B aBTopckoM 9Ksemmiape maparpag 111 or cumos «KeraTn, nogrsepaum
HAIIM BEIBOAHL..» 40 pasfiena «Ele uneKOTOpHle YepThl ycrpoiicTsa aspomiaauar Ilmonkos-
CKAM BEYEPKHYT.

14 Cmp. 67. B mevaTnoM TeKcre (urypa 8 orcyTcTBOBama. B dK3emmiApe, OniBumem
y IlsHoaKOBCKOTO, MM Cfie/IaH OT PYKH HaGpOCOK depTeska, KOTOPHII I BOCIPOH3BOJMTCH
B JJAHHOM TOMe.

15 Cmp. 70. 3pechy IIHONKOBCKMIT BmepBhie B NAy4lIOfl IHTepaType HsiaraerT WJei0
NpUMeHCeNHA MKHPOCKONA B KayecTBe IPOCTCHINEr0 AaBTOMMIOTA.

ITepoe onucamme K. 3. Imonkomscrum
ero aspopmHamMuueckoii TpyGmI

Ilybnukyemsiit MaTepuan npegcrasiaser coboit nmucemo K. 3. I[noaKoBcKoro 0T 5 OK-
Ta6pa 1897 r. mpodeccopy A. JI. Tepiryny, ABIABOIEMYCA B Te TONHL WIEHOM Ipe3uanyMa
Pyccroro puanko-xuMudeckoro obuiecTsa. B aroM muchMe (M. Apxus AH CCCP, ¢. 555,
om. 1, i, 4) 6BLIO fla0 OmMCanye W HpHBEleHH YepPTeXil aspofHHaMIIecKoil Tpy6n [{nos-
KOBCKOro, mocrpoenuoil uM B 1897 r. Cuenyer yonoMauyTe, 4T0 meppas B Poccun aspojnHa-
muyeckag Tpy6a Omma moctpoeHa B 1871—1873 rr. BoemHmM Hmdkenepom B. A. Ilamrke-

017



prgeM (cM. crateio A. II. MamgpHKM «AspofunaMmdecKas tpyba B. A. Ilamkepmda u ero
onsiTel 4873—1874 rr..— Tpyam MECTHTYyTa MCTOPHH eCTeCTBO3HANMA M TexHHKE AH
CCCP, 1. 28. M., 1959). Oguaro aspopuHaMmmdecKas TpyGa IlamkesHua McHOJIB30BAIACH
UM HCKJIIOYUTENLHO JJIA HCCJAeOBAHUIl B 06nacTn GaJIMCTHKH, B TO BpeMs Kak I[moaKoB-
CKUM ero aspommnamMuueckas Tpy6a Oeura Bueppele B Poccumn mpuMeHela IJA HCCIe0Ba-
HHIf, CBA3AHHHEIX C BONPOCAMH aBHAIHH H BO3YXOIABAHHA.

B 1897 r. B craree «CaMOCTOATENBHOE TOPH3ONTANBHOE [BHKENNe YIPaBIAEMOTO
aspocTaTar, OMyGMHKOBaHHOIT B jkypHale «BecTHHK OnmTHO# (HAHKH M dIeMedTapHOi
marematukity (Ne 258 u 259), IIHOIKOBCKHI BIlepBHEe YNOMAHYJA B IeYaTH O MpefIoiKeH-
HOM HM MeTOJle ONpeJlelleHMA CONPOTHRIeNAA Bo3gyxa. Om mucam: «...B NOcCJHe[Hee BpeMd,
MpOMN3BOMAA [OBepOYHEE OMBITH, A HPUAYMAJ HX [eraThk IO COBEpIICINO IOBOMY METONY
H OpH HCKYCCTBEHHOM BeTpe (JIONAcTHAA BO3AYXOAYBKA — pom OOJBUION BesaKH)».

B nameneiimem I[HonKOBCKHIL mOCTPOHI aspofnHaMHuecKyio Tpy6y O0apmux pasme-
poB. Pe3ynbTaTH ONBITOB ¢ Heil MoJyuman orpamenne B «OTdeTe AKameMuu Hayk» (1900—
1901 rr.) m B cratbe «CONpOTUBIEHAE BO3[yXa H BO3MYXOMIAaBAHHE», OMYOIHKOBaIHOM
B 1902 r. B kypuane «Haywnoe oGospenuer, No 5.

1 Cmp. 78. B opurunane Ilnonkosckuii ommboyno mOBTOPHA 3hechk iioMepa 6 m 7.

JlaBnenue Bo3ayxa Ha DOBEPXHOCTH, BBeJleHHble B HMCRYCCTBEHHbIH
BOSIYIWHBIH IOTOK

B sroit paGore, BIepsrie omyGnuKoBaHHOI B ypHate «BecTnuk onsiTnoil (W3HKYE H
aaeMeHTapHOH  Marematuri»  (Omecca, 1898, No 269, 270; 1899, Ne 271, 272),
I[HOTKOBCKHM H3JI0KeHEl Pe3yabTaTH HCCICNOBAHM, IPOBENeHHEIX M IIPH MOMOMY adpOfIH-
naMH49ecKoi TpyOrl, onmcaEEOR B upennaymieii crarse (M. mucbMo K. 3. I[HoakoBCKOTO
A, JI. Tepmyry or 5 oxrabpa 1897 r.).

1 Cmp. 80. B crobrax Ilmonkosckuii yKassiBaeT HOMepa COOTBeTCTBYOmmX abaaines
MaHHOH CTaTBH.

2 Cmp. 80. Cieyer UMeTh B BHAY, YTO 3[eCh W B JaJbHEilleM TepMHHOM «IaBIeHIe»
I[morropckuil 0603HavaT Kak cOGCTBEHHO «JIaBIEHMNey, TAK H ¢CHIY JaBIEHHA» H ¢CONPOTHR-
JeHHe CPeEly.

% Cmp. 82. B 1901 r. B Ordyere AKafileMHIil nayk o6 ONBITAX IO CONPOTHBIEHHIO BO3-
nAyxa (Apxus AH CCCP, ¢. 555, on. 1, a. 8, . 13 06.) Iluonrosckuii mucax: «Ilpesxine
OTBITH Mo 6BLIm onmcausl B «Bectnuxe onerrnoi dusurm (Ne 269, 272, 1898 r.) u B or-
menbpoM maganmi., Tak XaK DedaTHble TepTeKi BOBIYXOAYBIOH Mammis! GEIE rpy6o nera-
FHEHHI, TO A NPWBOKY TYT TOYHHIH HYepTerk BENTHIATOpA, IPHMEHABIIETOCH IPH ONBITaX
1897—1898 rr.». Hwxke (ma crp. 519) wmamMn mOoMemenbl depTeskwm, HaHnble L[HOMKOB-
ckuM B «Otrgeren.

4 Cmp. 86. B sToM pasfieie u fganee L[HOJMKOBCKHII ompejelsaeT CHIY MABJIENHA He HA
TIIOCKOCTE, & 1A INIOCKYI0 INIACTHHKY, MOPMANBLHYIO K IOTOKY.

5 Cmp. 91. 3pecs u panee TepMunoM «Tpeumer IlmonxoBcknii oGosnmavaeT cmiy Tpe-
HUA.

6 Cmp. 92. B opurunaie npomymen N 82.

T Cmp. 94. 3nece u pamee I[HMOMKOBCKHIT UMeeT B BHAY KypHad «BecTHHK ONHITHOI
dusuKm W sreMeHTapHOIl MaTemaTmkm» 3a 1897 r., B KoTopom OmLIa lameyaTama CTAThA
«CamocTOoATeIEHOE T'OPM3OHTAJNBIIOE JBIM{EHHe YNPABIAEMOT0 a’pocTaTan.

8 Cmp. 95. B opurunsane mnponymens Ne 97—99.

9 Cmp. 105. B opurumane Ne 143 omnGouHO mOBTOpen fABa pasa.
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ConporuBienne BO3AyXa H BO3JyXOIIABAHHE

CraTes 9Ta, BuepBhle omybiamkoBanHag B 1902 r. B ;xypuame «Hayunoe oGoapenues,”
Ne 5, mpejcTaBlfeT KpaTKoe H3Bledenue H3 ordera H. 9. [[HONKOBCKOTO AKaJieMHM HayK
06 OmETax IO CONPOTHBJIEHHIO BO3AyXa, mpoBefeHnsx MM B 1900—1901 rr. Ha cpencrsa
Axagmemmu. OTdeT OHLI mpeficTaBieH B AKamemmio B Komme 1901 r., oHaKo, mecMOTps Ha
TO, 9TO B HEM CO[ep}XalcAd PAM BAXKHEIX BEIBOJIOB, ONyOJMKOBAaH OH He OBLI.

1 Cmp. 113. Cm. npumevande 2 K cTaThe ¢JlaBieHHe BO3JlyXa Ha IOBepPXHOCTH, BBe-
JleHHEle B HCKYCCTBEHHBIH BO3JYUIHEIN MOTOK».

2 Cmp. 115. Todnee ne faBieHHe, a BRIHYHAY IPOOOPIHOHAIBHOTO eMy Rooddunnenrta K.

3 Cmp. 118. B opurmuaie limomxoBcKuil ommnGo4H0 MOBTOPHI HOMEp IIPEILIIYMIEro
naparpada.

4 Cmp. 124. HeacHo, KaK DOJYyYeHO 5TO M HIPKeNpHBeJeHHEE 3HAYEHMA, TaK Kair
1/12 = 0,083, 1/8 = 0,125, 17 = 0,143, 1/2 =10,5. MOKHO NpPEANOIOKUTE, |TO
BepXHHe 9YHCI4 ABIAIOTCA pacdeTHHIMH, a HHKHHE — IOJyJYeHHBIMH B JeHCTBHTEILHOCTH Ha
MOJIeNAX, -

p 5 Cmp. 130. B opuruHaime I[moxxoBckuii omuGOYHO IOBTOPHI HOMEP IpeALLyIIEro
a0sama.

8 Cmp. 135. B opmruEame ommuGo4yEO Hamedatano «Goixees.

HceaenoBanme MHPOBBIX HPOCTPAHCTB PEAKTHBHBIMM mpuGopamu
(1903 r.)

9ra paGora Grura BnepBHe HamedaTaHna B kypHaie «Hayumoe oGospemme»r 1903, Ne 5,
cTp. 44—75. CraTha ABIAIACH HepPBOil YacTh0 TPY[a, ee MPOROKEeHHe JOKHO GBLIO GHITH
onyGnHKOBaHO B clexyiomeM HoMepe « Hayqnoro 06o3penus», OHAKO KypHAI GBLT 3aKpEHIT.

Bropuuno pafoTa sTa GHJA H3fana ¢ HEKOTOPHME usMeHenuaMu B 1924 r. ornensHoi
Opommopoit mop masBanueM «PakeTa B KOCMHYecKOe HpOCTpaHCTBO». M3aMememne HasBaHUA
CTaThH OBLIO, MO-BHAMMOMY, BEI3BaHO Tem, 970 B 1923 r. B TepMaHum BHILIA KHHra
I'. OGepra «Die Rakete zu den Planetenrdumen»s, B KOTOPOil HeMelKHil ydenblil BO MHOTHX
cayuasx OpHINe] K TeM e BEIBOJaM, 9T0 M I[HONKOBCKMIf.

B «Hayunom oGospennn» pabora Obia onyGuauKoBama ¢ OWHOKAMM M MCKAReHMAMH.
B Mockopekom otaemenun Apxusa AH CCCP (¢. 555, om. 6, . 39) XpaHHTCA BK3eMIIAp
cTaThH, Ma KOTOpoM pykoil I[wonkosckoro chenama Bagmucs: «PyKOmHCH He BO3BpalleHa.
Wspano yskacno. Koppexryps He 65110, (DOPMYIH H HOMepa NePeBPAHLl H TOTePATH CMEICI.
Ho Bece-raku s Gunarogapen QUINNnoBy, u60 OH OfHH PeIIMJICA H3TaThb MO0 paBoTy».
B a10M ke 9K3eMIApe [[HOXKOBCKUIL HCIIPABHI HONYIMEHHEe OMMOKH I OMeYaTKH, a TaKike
BHEC PAX H3MEHEHWIl W [OmOJHeHMii, KoTophle OBLIM ydTeHH B majammu 1924 r.

B namnom ToMe pabora myGaukyercsa mo texcry crathi 1903 r. Ha ocnosanun mompa-
BOK, CflenammeX I[MOMKOBCKUM, MCIpaBIeHH ABHEE OmedYaTKH M HeTOYHOCTH., OcTalbHER
usMeneHus, No0aBIeAHA H 3aMeTKM HA NOJNAX OTOBAPUBAIOTCA HILKe.

1 Cmp. 137. CoBpeMenHEe JaHHbE O CTPOEHHH 3eMHOI aTMOcepHl CYmeCTBeNHO OTIH-
qaioTcA OT NpHBeeHHHX B Ta0iule. YCTAaHOBIGHO, 4TO HOHHKeHHEe TeMIlepaTyphl HMeeT
MecTo M0 BEICOTH 11 EM ¢ rpagmentom (B cpefmem) 6,5° C ma 1 km. Ot 11 go 30 BM
TeMOepaTypa HOCTOAHHA B paBHa —55° C. B manmpHeRmeM TemOepaTypa IOBHIIAeTCA M HA
BEICOTe DD KM jocTuraer smademus -+ 87° C.

2 Cmp. 138. TepMUHOM «OTHOCHTEIBHAA IIN Kaymascs TAmecTbr Ilnoxkosckmii 060-
3HagaeT Heperpysky.

3 Cmp. 139. B sKseMiuisipe CTAaThH, B KOTOPOM PyKOil IIHONKOBCKOTO BHECEHBI HCOPAB-
TeHuA H JONOMHeHHA (B HajnblielillieM 9TOT 9K3eMILIAP UMEHYETCS aBTOPCKUM), HOCiTe CIOB
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«mofiobHOe gaBmeHues mpHBefleHa (pasza: «Hakoii Ke TONYOK [OJIKHBI HCOBITHIBATH TeXa
B HO})OT‘HOJ?'I OymKe M OpH mopuATHH, Goxemem 300 wwmlly

Cmp. 139. B aBTOPCKOM BK3eMIUIApe Iepel 3aroJOBKOM «PeakTmBHEIT mpuGop —
spaxera®y IlmomroecKuM Grina cflemana nmoMerka: «IloMecTuThb gepTess». J[esl0 B TOM, 9TO
4epTelKH, IOcIaHHEe L[HOMKOBCKHM B peflakmuio «HaywHoro oGospeHusa», He GEIH  OmyG-
JHKOBAHGI, ¥ usganne 1903 r. BHIIUTIO coBceM Ge3 PHCYHKOB, XOTA B Texcre (ctp. 49 m T1)
€CTh CCHIKM Ha HAX H OpuBoguTcA WX omucagme. B Apxmee AH CCCP B ¢ompe
H. 9. [IuomkoBcKOro XpaHHTCA OTHOCAMmMMIICA, mo-eagumomy, X 1902 r. wepre:x, mou-
HOCTBI0 COBNAfAOMMil ¢ ommcammeM, gaHEEIM B pabore 1903 r. ITosToMy B HacToAmeM
TOMe OBLIO pelleHO BOCIHPOM3BECTH STOT PUCYHOK, ABIAIIHUICA IepBHM H300paKeHUEM
PaKeTHOrO0 JeTaTeJbHOTO ammapara, Opefio:keEEOro IlmomKoBCKHM.

% Cmp. 140. B aBTOpCKOM 9K3eMIIApe NOCIe CIOB «MeTallIMYeCKO HMAAKOCTRION KobaB-
neno: «Bugum pyas, cay:Rampit mua yOpapleHHMA ABIYKeHHEeM DaKeTHD).

¢ Cmp. 142. B aBTOPCKOM sK3eMILIApe HocJie CIIOB «0NpefelleHHOrO HANPABIeHNA CHA-
pAga» pobasneno: «IIpome Bcero AN YOpaBIeHHSA paKeTOH MOMKeT CJHYKHTHL [ABOIHON
pyab, DOMemeHHSIH BHe, DOOIH30CTH OT BEIXOQHOTO KOHIa TpyOH. I36e:kars Ke BpameHnms
PaKeThl BOKpYr HpOAOJNBHOM OCH MOMHO KPydeHUeM INIACTHHKH, PacOONO)KeHHOH O Ha-
UpPaBIeHHI0 [BIKeHHA ra3os, cpefu HHX». DBrlckazamEHaa sfgeck I[HOJKOBCKUM mmes
razoBLIX pyJeil IOMyTHIa B HAcTOAIee BpeMA BceofImee IpH3HAHHE.

7 Cmp. 142. B aBTOpCKOM 9K3eMmIApe mocae cioB «B 1001 pas» nobasaeno: «apm mommst-
iy Ha 300 EM»,

8 Cmp. 145. B aBTOPCKOM sK3eMIuIApe IOCIe CIOB «B JRMIKOCTH HAapOB» J00aBieHO;
«TaKke M IPH OTBepHeBAHUM».

9 Cmp. 145. B aBTOpCKOM sK3eMmispe ciaoBo «OpEaKo» 3aMemeHo Ha I emen.

10 Cmp. 146. B aBTOPCKOM ®K3eMIUIApPE CIOBA (U3 KPacHON MejH» 3a9epKHYTHI.

e 11 Cmp. 146. B aBTOPCKOM DK3eMIIApe 3a4epKEYTO «H3BecThio CaO» M HAMNCAHO (BOXbL=
PaMOM».

12 Cmp. 146. B aBTOPCKOM 5K3eMILIApPE HOCHE CIOB 4MUPKYIUDYIOMEH KUAKOCTHION
HonMcano: «91o GymeT cmocOGCTBOBATH H YCTOHTHBOCTH PAKETH, 0COGeHHO eCIm 0GOpPOTH
6yayT B ABYX B3aUMHO-OepHOeHAHKYIAPHHX HaOpaBieHUsX. TOXBKO LEeHTpoGeKHAs cHIa
rasoB...» (dpasa me oKoHYeHa),

13 Cmp. 146. B aBTOpCKOM 9K3eMILIApe HOCKe CIOB «0cOGEHHEIX 3aTpyAEEHHI 106aB-
neno: «MOKHO BOJOPOJ 3aMeHUTDH KHAKHM WM CTYIEHHHM B JKHIKOCTH yIIeBOZOPOJaMH,
Hamp. aneTHJIeHOM, HedThion.

-4 Cmp, 146. B aBTOPCKOM DK3eMILIAPE CIOBO ¢IYIIKH» 3aMEHEHO HA «TPYOHD).

15 Cmp. 146. B aBTOpCKOM B5K3eMIIsApe BCe IOCIHefHee HPefIOKeHHe 3a9ePKHYTO.

16 Cmp. 147. Bollee TOYHOE 3HAYEHHE MeXaHATECKOTO SKBUBAJIEHTA TEILIOTH COCTABIAET
427 ®I'm. B coOoTBeTCTBHM ¢ STHM W3MeHAIOTCA H Hocaefyiomue gucia: 3825 Kax. cooTser-
cTByIoT padote B 1 633 275 KI'M, 9TO AOCTATOYHO IJA HMOJHATHA 1 Kr BemecTea Ha 1633 M.

" 17 Cmp. 148. B aBTOPCKOM 3K3eMINfpe IepBOHAYANLHO IIOCHE CIOB IOf BIHAHHEM
COJIHEYHOTO CBeTa» OBIIO AONMCAHO: «B HacTodmee BpeMA H3BeCTHO, YTO PaJUOaKTHBHEE
BeMECTBA W DIEKTPHYECTBO CIY:KAT NPHIHHON pacHajieHHA yCIOBHEIX aToMOB». OfHaKo 3a-
TeM fBa OOCIHeJHUX NpefioKeHHA GbnuM I[HOMKOBCKHM B0OOMe BEIYepKHYTH.

18 Cmp. 150. Bomee mofipo6HO BOHpOC 06 HCKYCCTBEHHOM CIYTHEKe 3eMJIH ORLI pac-
cymorpeH L[noxKoBcKEM B paGoTe «lccaegoBanNe MEPOBHX IPOCTPAaHCTB...» (1911—1912 rr.)
(cM, cTp. 167—208 pmammoro TOMa).

1% Cmp. 151. Kak BufRO W3 mpuUBOAMMEIX (OPMYI, B JAHHOM cirydae mof Mp m Ms cie-
AyeT mompasyMeBaTk He MAacCy paKeTel W orfpoca, a MX Bec,

20 Cmp. 151. Tlom yrumusamueit I{monKoBcKmil mMOEAMaeT K. I. J. paKeTHL

2l Cmp. 151. B aBTOPCKOM 9K3eMILIApe 3fieck L[MONKOBCKHMM clemaHa cHocKa: «[lefict-
BHTEIBHO

x4
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In(l—}—x)zx—%-{——g——-zj...

34 K. 3, Inoarosckmii 521



Cnenos[aTensro]

Sl (4 ) = e

npubIH3UTENBHON.

22 Cmp. 161. B aBTOPCKOM BH3eMILIApe IIOCIE CIOBA «paKeTe» Ho0aBaeHo: «Boobuie ot 1
mo 20 ona BecbMa Beamka m Ouamska ¥ 0,5,

28 Cmp. 165. B aBTOPCKOM BK3eMILIApe HOCHe CIOB ¢3HATATENbHOE IIPOCTPANCTBO fo6aB-
meHo: «B ocoGeHHOCTH, eciH GyfeT ABUraThesa HAX aTMocdepoiis.

24 Omp. 160. B aBTOpCKOM dKaeMOIApe 9TO OpejioeHde BHYEPKHYTO.

25 Cmp. 161. B uspanuu 1903 r. wepre:k O BHIymeH (CM. OpHMedaHde 4 K AaHHOI
pabore). B aBTopcKoM pK3emMmsape 1| HONKOBCKMII c/lelal Ha MOJIAX PHCYHOK, KOTOPHLi H mpii-
BOAUTCA B JAHHOM TOMe.

26 Cmp. 163. Bece puuncienus B fopmynax 76—83 clenans He A CHI, 4 JIA yCKO-
peHuii, 00yCHOBIeHHHIX BTHMHU CMIAMH,

HcenepoBanne MEPOBEIX NPOCTPAHCTB PEAKTHBHLIME HpHGOpamu
(1911—1912 rr.)

Hannasa pabora ABHIach BTOPOIl JacTRI0 CTATHM TOTO JKe N1asBaHUA, OLyGIMKOBaNMOil
B 1903 r. Buepsrie ona Obnula HamesaTaHa B kypHate «BecTHHK Bozgyxommasanms», 1911,
Ne 19—22 w 1912 r., Ne 2, 3, 5, 6—7, 9. Beujy TOro, 970 BTOpasf 94CTh NMOABHIACH B Iie-
gaTu dYepe3 8§ IeT, aBTOp BKINYHI B Hee pe3ioMe IIePBOil CTAaTBIL.

B aroii paGore IuoaroBekuit mogpobHO MCCIeNOBAT COMPOTHBIENHe aTMocdeps!, galn
pacder manboiee BEITOJHOTO yria IOJBeMa PaKeTH, a TaKke BEICKA3al MEBICIb O BO3MOK-
HOCTH MHCIIONB30BAHHA JIJAA Me;KIVIAHeTHHIX IIOJeTOB 9HePIHH pAacHaja ATOMOB,

B MockoscKoM orfenenun Apxusa Axagemmu mayx CCCP (¢. 555, om. 6, m. 166)
XpaHHTCA OpUHAjieKapmasa I[HOMKOBCKOMY HOAMMMBKA JKYPHAIOB «BeCTHHK BO3xyxomia-
BaHHA», B KOTOpHX ObiIa omyGauKoBana ?Ta CTaThA.

B 5TOM 3sKaeMOndpe (KOTOpHIi B malbpHelliieM HMeHYeTCA ABTOPCKUM) yuYeHuM ORI
cOGCTBEHHOPYYHO BHECeH PAJl U3MeHeHUH W /06aBiennif, KOTOpHeE OTOBAPHBAIOTCA HINKe
¢ TOMETKOH <¢IO3fHellllee AONOJHEHHWe» HIH (HO3Heilitee 3aMedaHMer.

1 Cmp. 169. B aBTOPCKOM 5K3eMIUIspe 9TO IpeJJIOjKellie BEIePKHYTO.

® Cmp. 171. B aBTOpPCKOM 9K3eMINIApe 5TO Hpe/JIOKeHHEe BEMIEDKHYTO.

3 Cmp. 171. B aBropckoM sksemmiaspe 1300° ucopasmeso ma 1600°,

4 Cmp. 172. B pannoii cratbe Gopmynn paiorea Iuoakoscknm Ges BrBoja. 11X myme-
panus BafgTa m3 paborm «MceaefiopaHle MHPOBHX NPOCTPAHCTE...», 1903 r.

5 Cmp. 173. B opuruuane Iluonkosckuii 0603HaYall OTHOCHTENBHYIO CKOPOCTH HCTE-
YeHHMS DPOJYKTOB CrOpaHus depes V3. O/HAKO B CBA3H € TeM, 4TO HeCKOJBKHMII CTPAIHI{AMHI
HiKe 0H 0003HAYad depea Vi APYTyI0 BeJIHYUHY — CKOPOCTH, MOTPe0HYIO [JIA MOAHATIIA
HA BHCOTY h,— B JaHHOM H3TaHHH OLIIO OPHHATO IJA CKOPOCTH HcTedeHHA 0603Hagenue W,
npuMeAsABIeecss B Oollee MO3JHHX H3JlaHUAX TPYyA0B [[HOAKOBCKOTO.

¢ Cmp. 173. Vmeerca B BHAy cpefla 0e3 TsKeCTH.

7 Cmp. 173. Jamnaa ¢opmylIa BEIBefileHa IpH YCIOBHH, 4TO Ha Telo AeilcTByer cuaa
TAKECTH, NpHYEeM YCKOpDeHHe CMJB TAMKECTH g IOCTOAHHO M NPAMO IIPOTHBOIOJIOIRHO
JCKOPeHHI0 p, C€000mAaeMOMy paKeTe B3PHBYATHIMHM MAaTepHaJaMu.

8 Cmp. 176. B aBTOpCKOM sK3eMmisApe mociae gopmynsr (87) monucano: «rue 0,02 ects

-]

9acThk OKpYMHOCTH (pajmyc=1), COOTBeTCTBYIOMAA IOITH OFHOMY rpaxycy (1 %)».
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¢ Cmp. 175. Paccmorpenne nocaefyomux Gopmy.i MOKaskBaeT, YT0 OHY BHBEJEHH HE
JiiA e[UHHIBL MacCHl, a A eJUHMIE Beca.

10 Cmp. 176, Boxnee Tounoe 3HadeHUe paGOTH iIA 3eMHEOTO mapa paBHO 6 371 000 KI'M.

L Cmp. 176. Bomee T0yHOe 3HAYeHHWe MeXaHWYecKO# paGoTH paBHO 4 270 000 KI'm.

12 Cmp. 176, Tounee 12 810 KI'm.

18 Cmp. 177. B aBropcKoM 3KseMmiaspe caoBa «COJNHIle HIH INIAHETH» BHYEDKHYTH A
HAOHCaHO: «aTH He0ecHHE Texan,

14 Cmp. 18p. Bomee TouHOe 3Havenne — 427 TOHHOMETpOE.

15 Cmp. 180. B reKcTe omuGKa, Vmeercsa B BUAY He Temmeparypa aGcolioTHOr0 Hyus,
a TeMmepaTypa wyins B abcomoTHEX eguxuinax (T; = 273°).

16 Cmp. 183. B aBTOPCKOM BK3eMIUIpE «COSec» WCIPABIEH Ha «cosecty.

17 Cmp. 183, B aBTOPCKOM BK3eMIIsApe AaHHAsA TaGiuna repedepKHYTa H HA MOMAX
Hanuecano: «Menpasnerno Moo B ¥uure PrEWEA 0 MHe, cTp. 76. He coBceM BepHO BRIYMC-
mena pabora comporusx[emus]s. [Tpusogum ryr Tabmuny us xu.: H. A. PoEuH. «K. 9.
Huonkoseruit — ero ;xuses, paborel m parersiy JI., 1931,

ﬁ;ggxfgg‘;}“ ;,Mi{ a .in sosee IloTepn SHEDPrHM
ropusonTy | (90° —a) | (gpe — o) | OT TAMeC cosec? " | OT aTMOC- | o1 tmuecTn M
Wo—a T™H “0° — a) U¢ip§’f]u aTMocdepsr
0 0 oo 0,010 = oo —
2 0,0349 | 28,7 0,014 824 2,47 2,48
5 0,0872 | 11,5 0,020 132 0,395 0,415
10 0,174 5,75 0,027 33,1 0,099 0,126
15 0,259 3,86 0,035 14,9 0,0477 0,0827
20 0,342 2,92 0,045 8,93 0,0255 0,0705
30 0,500 2,00 0,057 4,00 0,0120 0,069
40 0,643 1,56 0,070 2,43 0,0073 0,0773
45 0,707 1,41 0,075 1,99 0,0059 0,0809
90 1,000 1,00 0,100 1,00 0,0030 0,1030

18 Cmp. 183. Cm. Tabx. 86 paborsl «JccmenoBanie MUPOBEIX IPOCTPAHCTE...», 1903 r.,
crp. 165 Hactosmmero rtoma.

19 Cmp. 184. B aBTOpCKOM bKaeMmuape aGsar, mauunaomuiics crosaMu «Ilo cTonbmy
4-My...» BEYEPKHYT.

20 Cmp. 189. Toumee — 11 189 M/ceK.

2 Cmp. 190. Bonee toumoe smavenme — 7912 M/cex.

22 Cmp. 191. CM. npumedanne 20 K sToit ke paGore.

3 Cmp. 191. B asropcroM sksemmiasipe 10—45 rpagycor uenpasiaeno na 20—30 rpa-
nycoB, a 41% wma 7%.

2 Cmp. 191. B aBropcKoM sKaeMInIApe HOCHe CIIOB «OIHCAB 9ACTh alIMICay Jo0aBieHo,
«M A0oCTHTHYE mHaubomsmr[ero] ymaneuus.

25 Cmp. 194. Nog «sepxuuMiy [[HOIKOBCKHI mOApasyMeBaeT MIAHETH, OPGMTHL KOTO-
PHX pacmonoensl jaisme oT Coauia, weMm opbura 3eMmi.

26 Cmp, 196. B aBTOpCKOM 5K3eMILIApe HOCIe CJIOB ¢MHOTOKPATHO DOMTBCHA» JIO-
GaBieno: «Mosxer GHITH POHJIOCH He Pa3 H panbile, H TellepemrHee HACeIeHHe OCKOJOK IIpesk-
HEro)
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27 Cmp. 197. Kar y:xe ykaspiBamock (cM. mpumedanue 12 K aroii ke pabore), Gomes
TOYHOe 3HAUeHHe MeXaHHWYecKoH paboTs muA gammOro caydas pasmo -12 810 kI'm. Coorser-
CTBeHHO MeHAITCA APYTAe 3HAYeHHWA: cyrouygas pabora pasma 18 446 400 xI'm, cerympj-
mag — 213,5 xI'm.

28 Cmp. 203. B aBTOPCKOM 3K3eMILIApe HOCJe CIOB (IPAMO-TaKku GrarogeremsHar J0-
DaBienHo: GFOPHSOHTaJIbHOB OomOMenHe TaKiKe BO MHOTO pas yMeHeIIaeT JaBjleHHe KPOBH,
9T0 MpHOIHKAaeT 3TO COCTOAHHE K OTCYTCTBHIO TsKeCTH. Jlejkadee ke HOJO;KeHUe HeNb3A
cunTaTh ryOuTensHEM. [[nsa crabuX ®m GOABHEIX OHO IIONE3HO, a 3JI0POBHeE [OIKHE yMe-
pl’[‘I‘B nuTaHnue, 9T0OH Je;kaHme He 0Ka3aloch BpeiHEIMS, .

29 Omp. 205. B aBTOpCKOM 9K3eMIIApe CIOBA «a MOsKeT GHITH M BOJHKe (IeTyIue PHOH,
naup[nmepf)» BEIYEPKHYTHL.

80 Cmp. 206, B aBTOPCKOM BK3eMILIApe IOCIe CIOB «yBelwdeHHeM 06neMas moGasieHo:
{(HPK‘IHHO MOKeT OHTE H pacoag THAMENIBRX ATOMOB, COHpOBO?ﬂ}I&BMHﬁ HaKOOJIeHHEeM
yOpyrux rasoB (reJuAa M APYLHX) M 3IeKTPOHOB».

81 Cmp. 206. B aBTOPCKOM BK3eMILIApe IIOCIIe CJIOB «BPeMA 10 KaTacTpoEly HaIHCAHO:
«Y:xe OBLIO HeCKONBLKO CIydYaes IPOX0:KJeHUA depe3d aTMocdepy 3eMIH Macc C JHaMeTpOM
0 4 BepcTh.

32 Cmp. 206. B aBTOpCKOM 3R3EMILIADE MOCHe CI0OBA ¢XMMHYECKHX» BCTABIEHO: «I
PaguMOaKTHBHEIXY.

Vlcenenoranme MEPOBBIX HPOCTPAHCTB PEAKTHBHBIMH IpuOOpaMmu
(nomomaerne x I u Il vacrm Tpyma TOro ke HasBaHmA)

Broepesie 650 mamedarano B 1914 r. B Bufe orfencnoii 6pomopsl. B macrosmem ToMe
omymena BBOAHAs gacre paborel (6 crpaEmm), B KOTODOI IlnonkoBcKuil mpHBOTHT pAT
BElepHeK H3 IepHOAWYecKod NedaTH, KAcAOMUXCH ero NOpeARAYMAX HCCIe/0BaHMil.

1 Cmp. 209, Toamee — 6 371 000 TOHHOMeTpOB.

2 Cmp. 212. B 10 BpeMA, Korjia Gsula HanmmcaHa ara paGora, He GRUIO eme AOCTATOYHO
ACHHIX IPeJCTABICHUA 06 MCIONL30BAHAN BHYTPHATOMHON SHEPTHH M BOBMOMKHOCTH yIpaB~
NseMHX DeOHBIX peaKnmii OHLIM HeH3BeCTHEL

3 Cmp. 213. [0 HacTOAmEro BpeMeHH B OJBOCTYIeHYATHIX paKeTaXx OTHOMeEHHE Beca
TONIHBA K CYXOMy Becy paKeTH He NpPeBOCXOJHT 3HAYeHHs [[eCATH.

4 Cmp. 215. HeTOYHOCTE THCIOBHX 3HaveHUil 0ObsAcHAerca TeM, 4r0 IlMOXKOBCKuMiA
IPOU3BOJUT JHITS NPHGNMBUTENBHLIH pacyer.

5 Cmp. 217. B panbmeilmeM IIHONKOBCKHIZ OT 9TOH MfeH OTKasalCA.

¢ Cmp. 218. CM. mpuMedaHHe 5 K 3Toii paGoTe.

7 Cmp. 219. He y4ATHBaeTCA COOPOTHBIEGHHE ATMOCHEpHl M CUUTAETCA IOCTOSHHEIM
[oJie CHIEL THMKeCTH.

Kocmuyeckmii Kopabab

Crarea 6bu1a B wione 1924 r. mocnana B pefakmuio skypHana «Texuuxa u sku3uby. OgHAKO
Hatiegarasa He Ohna m B Havade 1926 r. Gmna BosBpameHa apropy. Ha sKsemmuspe, BO3-
BpameHHOM pefaknueii, [[MOMKOBCKHM cfelama HaJmuch: «YuTama m ucmpasmena. 1926 r.
8 'mona. K. Il.» (Apxae AH CCCP, ¢. 555, om. 1, a. 46).

B uwoome 1925 r. ImoxxoBcKHM OB Hammcad BTOpoil Bapuaut crated (Apxus AH
CCCP, ¢. 555, om.' 1, A. 47), HeCKOIBKO OTIMYABNIMICA OT IEPBOTO, OJHAKO IPH HUSHH
y9eHOro sra ¢TaTBA OOyOnnMKoBaHa He OELuAa.
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B macrosmem TuMe paboTa mewaTaeTca Ha OCHOBaHHM BapuamTa 19241, ¢ ygeroM Bme-
cennbix I[ImonkosckuMm B 1926 r. momosmenuii, KOTOpHE JaHEL B YIJIOBHX CKOOKax ¢ J.

B KOMMeHTapHAX IpHBefleHEl TaKie Haubollee MHTepecHHe AONOJHEHNs, ClelaHHEe
aBTOpPOM BO BTOpOM BapHaHTe cTaThu (1925 r.).

1 Cmp. 220. Bo BropoM BapuaHTe CTAThH mocile 10l Ppasst mammcamo: «TyT MH BOC-
DOAbL3YeMCA KIMHeTHYeCKO# sHeprueil 3eMHOro mapa: 3acTaBEM ero HaM IOMOTaTh, YTOOH
OOJyIUTh HaHOONBIIYI0 CKOPOCTH IPH HauMeHbBMHX 3aTpatax. IIOHATHO, YTO AJA 9TOTO
OTHOCHTeIBHOE TBHKeHHe, c000ImaeMoe HAMH KOCMHYeCKOMY Kopa(iio, JOJKHO COBIANATH
[0 HAIPABIeHHI0 ¢ JBH}KeHHeM TeX MeCcT 3eMJIM, Ha KOTOPHX PAacHONOMKEeH CHapAmy. -

2 Cmp. 222. Ilo3auee cnoBa ¢HMMeeT HeKOTOpHe HPeHMYINECTBd, TAK Kak AaeT» ORLIN
I{#OMKOBCKMM BEIYeDKHYTH H BMeCTO HHX HANHCAHO: «IO-BHANMOMY, JaeT HeOTpaHWdeH-
Hyl0 CKOPOCTh [BH:KeHNAN. .

8 Cmp. 222. Ilo coBpeMeHHHIM JTaHHAKM, OCHOBAHHHM HA MHOT'OYNCIEHHAHX KCOepHMeH-
tax, cocraB aTMocdepsr o Bricor 120—130 KM mouyTm He MeHAercA. B OTHOIIEHHH cofep-
7KAHHA B BepXHHX CIOAX arMocdepH BOJOPOJA B HACTOAMEE BpeMs CYHTAETCA MAIOBepOAT-
HEIM, 9TOOH OHO OBIIO CKOJXBKO-HHOYJEL 3HAYUTENBHEIM.

1 Cmp. 222. Bo BTODOM BapHaHTe CTATHH IIOCHE CIOB ¢B PAa3Pe;HeHHOM CIIOe BO3JyXa»
FOOMCAHO: «[IBUTafCh NAPaJeTbHO 3eMHOH OOBepXHOCTH. [{OCTUTHYB B Upe3BHYAHO
pasperxenHoii armMocdepe BOCEMH WiH 0ollee KUJIOMETPOB B CEKYHALY, OHA MOKET OCTABHTDH
BO3IYX H HOCHTECH BeyHO, KaK JIyHa BOKpyr 3eMmump.

5 Cmp. 223. CneflyeT OTMeTHTE, YTO HANWYHE CBETOBOTO HaBlIeHHA OLLIO DKCIOeDHMEH-
ranpE0 mokasamo II. H. JleGemessm eme B 1899 r.

¢ Cmp. 223. BO BTOpOM BapHMaHTe IIOCJe CJIOB: «IpHpameHHe CKOPOCTH» HANHCAHO:
WA JAaNBHEHIINX KOCMAYeCKHX IyTemecTBHi. [[JA 5TOro jaske He HY/KHO SHEPTUH H3BHE:
HOCTATOYHO OFHOU OKpy’Kawmeil cHAPAN COXHeYHOH BHEPTHM».

7 Cmp. 224. Bo BropoMm BapHaHTe BMecTO «Takoii cmocof ABWKeRWS...» HAOACAHO:
«Takroit cmoco0 TOJyYeHAS CKOPOCTH...»

8 Cmp. 224. Bo BTOpOM BapHaHTe CJIOBa B JalkbHelilleM KOCMHYIECKOM IepeMemeHH)
U3MeHeHH Ha (B HalbHeiIeM yBeJXMIeHHH CKOPOCTH», W fanee Hammcamo: «J[ex0 B TOM, 4TO
TYT, B IyCTOTe, IPH HAMEIOIEMCA ysKe JBIKEHHH, 5Ta CKOPOCTEL MOKeT BO3pacTaTh HpOH3-
BOJIbHO MefJeHHO. Tak 4yro TyT He moTpe0yercA YyMOBHIHON SHEPTrHH H MOMEHO BOCIONb3O-
BATECA HHYTO;KHLIM [aBIeHAEM CBeTa W IMOJIOKATeNBHBIX MNW OTPHIATeALHEIX 3JIeKTPOHOB
(o m B myueit)y.

% Cmp. 224. Bonee TodYHasA BelWduHAa pajguyca 3emuu cocTasaser 6371 k.

10 Cmp. 225, JlamHOe yTBep:KJeHWe OIIHOOYHO.

11 Cmp. 225, Bo BTOPOM BapHaHTe IIOCJIe CIOB «COT KHIOM[eTpoB] B CeKyHOy» HamM-
cano: «TaKaa CKOPOCTE eme He MOKeT [aTh BHITOJHOTO HCIONBL30BAHHA MX 9HEPTHH, HOTOMY
9T0 MHOTO IPeBHITaeT fae HanGoIbmyo HeoGxoqAMyIo KoeMugecKyio (16 BepcT B CeKyHAY),
HOCTATOYHYI0 JaKe INA yHaleHHA K HHHEIM CONHIAM». -~

12 Cmp. 228, Bo BropoM BapMaHTe CTAThH mOCIe ¢JIOB «B 15 pas Goxbnre mx» HAIHCAHO:
«TaHTall OYeHE KPEmOK W TYromnasoK. BpeMeEHOe CONPOTHRIeHUE GT0 PA3PHBY OpPH IIOT-
uocr 10 (mo MenpieneeBy) mocturaer 250 Kr Ha KB. MM. 9TOT MaTepHal, ymorpeOJeHHEIH
Ha COCY/H, [laeT BO3MOKHOCTH HX OTHOCHTeJNBHHIA BeC emie YMeHRIIHTH B 2 pasa, TaKkuM
o6pazom, OTHOCHTENBHEIl Bec cOCyfa B Hmpefelle, MOKeT OHTH, AocTHrHer 8. DTO 3HAYUT,
4TO, fake OpeHeOperas BecOM paKeTH CO BCeM COJEP}RMMEIM, KPOMe cOCy[a M B3PEBYATEIX
BemecTB, T. €. CIUTAsA PpaKeTy COCTOAMmEH TONBKO M3 KOTIOB ¢ B3PHBHEIM MaTepHANOM, W
TOT/la TAKAA PaKeTa Je MO;KeT HOJHATH B3PHBUATHX BemecTs GoJee OfHOI BOCHEMOIL CBOEro
Beca. Ecanm xie pakera, KpoMe KOTHIA, [IOJM/KHA HO[HATE eINe PaKeTy, PaBHYI0 BeCy KOTIA,
TO BeC B3PHIBUATHX BeHECTB COCTABHT TONBKO OJHY INeCTHANUATYI0 Beca parersl. [luna
OpPaKTHIeCKHX Pa3MepOB PaKeTHl MH MOKeM HPHWHAThH BeC B3pHBYarThX BemecTs B 10% pa-
KeThl CO BceM ofiep:cuMeiM. CHpamuBaercs, Ha KaKyl jKe BEICOTY MOKeT HONHATHCA
cHapAf ¢ TAKHMM MaKCHMaJBHEIM 3anacoM sHepruu? Ilpemebperas coOmpoTHBIeHHeM BO3[yXa
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H BIRARHEM TAXeCTH, HaiifleM 10 Moeid Tabamme cKopocTk B 543 M [B cek.]. 910 cooTper-
CTBYeT MOJHATHIO HA BHICOTY OKONO 15 mmy. -

13 Cmp. 228. 910 yTBep:KAeHUe HETOTHO. IIplMeHeHHe MHOTOCTYIEHYATHX PAKeT IMO3-
BOJAET OpPH OPOYHX PABHHX YCHOBMAX 3HAUHTeNBHO YIYUYIIHTH BECOBEIE XapAKTEPHCTHKH
paxets. J[Ba rofa cuycta, B pabote «lMccmefoBaEde MUPOBEIX HPOCTPAHCTB peaKTHBHEIMH
mpubopamuy (1926 r.), [InonKosckuii npumTen K BRIBOXY 0 HeOGXOQMMOCTH OPHAAHHA pa-
KeTe IIpe[BapHTelbHOH cKOpOCTH 0Oe3 3aTpaTsl cOOCTBeHHOTO 3amaca TOPIOYEro, [JIA 4ero
OH HIpelNO/RHI BRIAJBBATh KOCMHIECKYIO paKeTy B paKeTy 3eMHYIO, 4 elle 9epes TpH rojia,
B pabore «Hocmmueckue pakermmle moesmas (1929 r.), uMm Gsima paspaborana moppoGmas
MaTeMaTH9ecKasg TeOpPHA MHOTOCTYIIeHYATHIX pAaKerT.

14 Cmp. 229. Bo BTOpOM BapMaHTe CTATHH LOCJ]E CJOB M BO3MOFKHA JM» BCTABIeH al-
3am:

«3aMeTHM, 4TO AJAA B3PHBAHHA MOryT OblTh ymoTpeGienn asa cpemcrsa: 1) Torosmrii
B3PHIBHOI MaTepwal, Hamp[uMep] Dopox, fMHaMAT U T. O. 2) J[Ba HIHM HECKONBKO OTlelNeH-
HHX APYT OT Jpyra BemecTs, Hamp[umep] Goraroe KHCIOPOAOM BemECTBO M HedTh, CMe-
TMBAfACE BO B3DHIBHOH KaMepe, [aoT CUABHYIO CTpyio razoB. Ilochemunii cmocod BO Bcex
OTHOIIeHUAX npakTuudee. [lepBoe ke cpeficTBO OYeHER PHCKOBAHHO, TAK KaK MOKeT [1aTh
B3pHB BCero 3amaca OfHOBpeMeHHO. B [anepHeimieM H3J0;KeHHM ME OyfAeM HMeTb B BHILY
npHMeHeHHe HeCKOJBKHX CMeIIHBaeMsIX B KaMepe ;RHIKOCTel, TAOMHX IPH OORKHOBEHIIHX
yCIOBHAX, [I0 CMeIleHUs, HHYTOKHOE JaBlIeHHe).

15 Cmp. 229. Ilpueefennsie B TaGauIle JaHHEE O COCTaBe aTMOCdeps M ee ILIOTHOCTH
HETOYHBI.

16 Cmp. 231. Bo BTOpOM BapHaHTe CTATEM BMeCTO IOCHefHHX TpeX (pas HAIHCAHO:
«TyT TakecTh JeMIH yMeHbIIAaeTCA IPOLEHTOB HAa 35, H paKeTa HOAHANACE OH OT 3TOrO
3HAYATENHHO BHINE, eclu OB He CKIOHANAch K OOHYHOMY NYTH IJIAHeT W COYTHHKOB M He
TpaTEIa OH CBOIO DHEPTHIO He CTONLKO Ha OJlOJIEHMe TA/KEeCTH, CKOJBKO HA HOJydYeHHe
CHOPOCTH.

Ilociie aTOr0 MOKHO OpeKpaTHTH B3pHBanme. CKOPOCTH paKeTH He ocaabiaserca co-
OpOTHBIEHHEM Cpefisl U IeHTpoOe:KHAaA ee CHJIa CPDABHHBAETCA ¢ NPHTMAKeHHeM 3eMIH.
PaccrosgHye ee OT Hamell MiameTs! He UBMEIAETCA M IOJIOMKeHHEe CTAHOBHTCA HACTOJBLKO 7Ke
OOCTOAHHEIM, HACKONBKO HOCTOAHHO IIONO;KeHHe HeOeCHBIX Teul.

Ecam ke DNpefNIONOKHTb, 9TO B3pPHBaHHe IPOAONKAaercA, TO TAOMHMIA HOKaKer
HAM MOCJHEeNyIOmHte Pe3yIBTATHD.

17 Cmp. 232. Bo BTOpOM BapmaHTe cTATBH Hocie ci0B «Maewroro Ilytmy noGasieHo:
«TaKas IHYTOKEAA CKOPOCTH CHAPAMNA 0J0JeBaeT MOTrydYee COJHeYHOe MPUTSKEHHE MOTOMY,
9T0 OHA OTHOCHTenbHA (K 3emime). CHOpoOcTh ke mO oTHOmeHH K ConxHny BeceMa Oyjer
BelAKa. JelfCTBHTEABHO, ME BOCHOJb30BANMCH ABHKEHHEM JeMJH, M OTO OHA HAM [aja
TaK0e MOTYmecTBO (mpnbasKy mourn B 30 KM [B cek], Bcero oxomo 47 km [B cek.]), cama
mOTepAB COBepPIIEHHO HEe3aMeTHYI0 9acTh CBOel CKOpPOCTH».

8 Cmp. 241. B namn gan 974 Melcab LmoaxoBcKOTO moaydna GaecTamee MOATBE prxie-
Hue. BONBMAM KOJIEKTHBOM COBeTCKHX YUeHHIX W HH)KeHEPOB CO3TAaHE WCKYCCTBEHHEE
COYTHEKH 3eMJIH, KOCMAYeCKHe DAKeTHl H KOCMHYecKHe Kopalam, OTKpHBIIHE 3Py OCBO-
eHnA KoCMOca.

HceaeoBanue MUPOBBIX MPOCTPAHCTB PEARTHBHBIME MpUGOpaMM
(1926 r.)

JlanHaa paGora OslTa BOepBHe W3[aHa OTHeNbHOH Kuurofi B 1926 r. Xora B mogsa-
rooBKe paGoTs cTOANO: «Hepensaanue paGor 1903 u 1911rr. ¢ HeKOTOPHIMH H3MEHEHUAME H
JIONONHeHUAMHy, OfHAKO BHHUMATEIRHOEe O3HAKOMIeHHe C Hell IOKaspBaeT, 9TO0, HO CYTH
flema, oT0 ObuIa coBepiTeHHO HOBas paGoTa, B KOTOPOIL JUIIL OYeHb HeGOMBII0® MECTO 3AHU-
Mand OTfeJbHHE BEEPHKH H3 yYKa3aHHEIX cTaTeil.

526



B Mocrosckom ormencuun Apxmsa AH CCCP(¢. 555, om. 6, Ne 99), xpauurca asrop-
CKUil H3eMILIAP 9TOif pabGOTH, Ha KOTOPOM pPYKOHl y4eHOTO BHeceH pAf, AoGaBieHHil H
msMeHeRHi. FHa OCHOBaHHH 3THX HONPABOK HCIpAaBIeHHl ABHEHE OMEYATKH H HeTOYHOCTH.
OcTanbHble H3MeHeHHA H H006aBleHHA OrOBapHBAIOTCA HIIHE.

L Cmp. 242. Vmeerca B BHAY HayuHO-QaHTacTHdecKoe npomaBelende I1[momxoBcKoro
«Tpesxl 0 3emime 1 HeOe M BPPeKTEH BCeMUpHOro TAroTeHuss. M., 1895.

2 Cmp. 243. InonkoecKkuit MMeeT B BHRY pabory Axn. @emopoBa «HOBHIl mpuHIuN
BO3MYXONIaBauyda, HcKIogaomuil arMocdepy Kak omopmyio cpeny». CII6., 1896.

3 Cmp. 243. B aBTOPCKOM BK3eMILIApE CJI0BA (TAK KAaK pacyeTOB HHKAKHX He [MaHO»
BH'EPKHYTHL,

Cmp. 244. B apropckoM oKzeMmaspe I[moarosckum mocne $amunuu UmxercKoro
BerapiaeHa Qammuna: «BaATay.

5 Cmp. 246. PaccmoTpenne mocleflyiomux (GopMys HOKAa3HBAET, 4TO OHH BHIBeJleHEl
ge JUIA eNHHHIL MacChl, a A eJUHHIE Beca.

¢ Cmp. 247. Bomee To4HOe 3HAYeHNe PaGOTH [JaA 3eMHOTO mapa paBHo 6 371 000 kI'm.

? Cmp. 247. Boxee TOYHOe 3HaUeHHe MeXaHHUecKoil paboret pammo 427-10% kI'm.

8 Cmp. 247. B aBropckoM sksemmiagpe 16 kI'm ucnpasimens: Ha 4 KI'M, a 7 1/2 camen
HAa 2 cakeHm.

9 Cmp. 249. Bolee TOYHOe 3HaYeHHe BTOPO#l KocMmdeckoit cropocrn 11 189 m/cex.

10 Cmp. 254. B aBTOPCKOM DK3eMILIApE MOCIE CJI0B ¢COMHEYHOTO TATOTeHHS» BCTABIEHO:
«T. €. JOCTH;KeHHs BCeX IITaHeTs,

U Cmp. 258. Ua dopmya (2) u (7) BugHO, uT0 M npefcTaBidAer co6oil He Maccy AApa,
a ero Bec.

12 Cmp. 260. Ilop «I107Ie3HOCTBI0 pPaKeTs» I{HOMKOBCKMI mMOfpasymMeBaeT ee MOJETHHI
K. m. J.

13 Cmp. 261. B opuruHale OmedaTka: BMeCTO «—» CTOMT «—-»:

V(W V)2
=1: AL L
1 {1+ W(V+Vof}

4 Cmp. 261. lmeerca B BHAY YHMCIUTENbL Apobn

V(W + Vo)
W+ Vo *

15 Cmp. 263. B gausoM caydae [[nonKoBCKRil OMyCKaeT 3HAK, IPHHUMAA BCE BeJMYHHE
HOJIOKUTETBHEIMH.

16 Cmp. 269. IlocnegHee yTBepsK[eHHe CIIpaBe[JMBO IHINE JJIA pacCMaTpHBaeM0Oro
IIMONKOBCKUM cirydas (¢B LIyCTOTe M [JiA Cpemsl, cBOGOAHON OT TAMECTH»).

17 Cmp. 270. B opurugaize omuGo9HO HamedaTaHO:

aM_ Myt M
dt — WK *

B pgaumom usganuu $opMyna yrouseHa. B cOOTBeTCTBHMN C 3THM H3MEHEHE! TaKke GOpPMyIsI
39;) u (39).
©%) r(np? )271 . 3fech H B fainpHeimmem y IlmomxoBcKOro MMelOTCA OPOOYCKH B HyMe-
pauunm gopmyr.

19 Cmp. 272. B aBropcKoM oKaeMmiape B mociefueM croxGite Tabmmmst 6 I[uonkos-
ckuM moGaeaeno: «IIpu ckopoctn orGpoca B 5000 M [B cex.]».

W Cmp, 276. B pabore 1903 r.— «Mcemefiopanne MUPOBEIX IPOCTPAHCTB...»— JaH-
Hag (opMynma mOJNyvaeTCH NMPH COBMECTHOM paccMorpennm § 26 u gopmyust (51).
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2 Cmp. 282. B 1934 r. mpu mapgamum mabpammsix tpygor K. 3. llumoaroscxoro
pemartop Broporo Toma . A. Ifampep mepecumran Ttaba. 10, gaB ee B ciefyiomeM
BHJIE:

h oo v v v o h e e 4 8 16 24
3 0,5 1 2 3
OTHOCHTENBLHAA OCTAN0-

mascsa paGora (%) . - 91 T4 41 20

«Tabn. 10,— mucan Ilanfep,— OPHINIOCE HepecYuTaTsh BBHJY TOTO, YTO I[HOXKOBCKRI
B gopmyxe (105) cmeman OmMOKY; y Hero oCTaiomascs OTHOCHTeNbHAsA pabora BEmIIA 3a-
BHCAMeHl OT yriia HaKIOHA, Yero Ha fene Her. Ha raba. 10 BupmM, 9TO mOCie mponera
4 wm ocraercs copepmuTh eme 91% Beeit paborh, a nocie npojera 24 KM— 20%%».

22 Cmp. 290. Imoarosckuit mueer B By Kuury:Walter H o h m a n n. Die Erreich-
barkeit der Himmelskorper. Miinchen und Berlin, 1925.

2 Cmp. 299. B mammoM cayuae L[HONKOBCKHN YHOTpeOJNsAeT BHIpAKeHUA: (BTOpas
KocMugecKas CKOPOCTBY M (TPeThA_KOCMUYECKAsd CKOPOCTE) He B TOM CMEICHE, KAaK 9T0 IpH-
LATO B HACTOAMEe BPeMA, a B TOil HOCIe0BATENLHOCTH, B KOTOPOH OHM HAIYT y HEro mo
rabauie.

24 Cmp.301 . B aBTOPCKOM DK3EMILIAPE CI0BA (TePAA MX (Ha CUeT HX jKe)» 3aMeHen:Hl
Ha: «mam opuobperas WX, HIH TepAs».

25 Cmp. 303. B aBTOPCKOM SK3aeMIUIsApe IOCIe CIOB «Er0 MaTepHAa;H:» BCTABIERO:
«XpOMHpOBaHAAA M.

26 Cmp. 308. B aBTOPCKOM sK3eMILIApe LOCHe CIOB «TeILZIOEMKOI cpe/ibly [0GaBIeHO:
«XO0Ts# BOMHEHE TeMIOKPOBHEe H MOJJep;KUBAOT BHCOKYIO Temuep|arypy], mamp[umep],
KHTH, TIOJEHA H T. A., HO OHH HOJB3YIOTCA arMocdepoiin.

27 Cmp. 310. Cmorpm paGory IIHONKOBCKOro «CompoTHBIeHHe BO3AyXa H CKOpHIit
noesmy. Haayra 1927,

28 Cmp. 312. B aBTOPCKOM 3K3eMIIApe gopmymna (178) Geura HeCKONBKO HaMemnena
I[HOXKOBCKHM H faHA B CHENYIOMEM BUME: :

bov?
R=2. pY

% 111(%) '

CooTBeTcTBeHHO OhLTa Wamenena gopmyaa (179):

R—1,9510"°—2" .
1+ ln(—f—)

29 Cmp. 313. Tocae usmenenuit opmya (178) m (179) (eM. mpefipymee [puMedanye)
BOSHHKIA He06XOLUMOCTs B mepectere Tabu. 19. Ha momax IlmonkoBckum Onna cherana
clefylomas moMeTKa: «[[A McOpapieHus 9MCIA LAN0 YMHOKHTE Ha v/l

B mcmpasienmoM Bufie Tabn. 19 Bermamena Onl Tak:
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5 12!345{7 10 | 20 | 30 | 40
v, Mjcex 100 i 200 | 300 | 400 | 500 | 700 | 1000 | 2000 | 3000 | 4000
Hasnenne,

KT 19,5 | 46,2 | 83,7 [130,4 | 187,0|324,1| 591 | 1950 | 3990 | 6680
- Macca
] 100 T, '

5 j=10 | 0,02 |0,046 (0,084 (0,132 (0,1850,322| 0,59 | 1,96 | 3,99 | 6,68
[==]

= Macea

e g 100 T,

E E j=1 0,2 0:‘46 0,8:)1,32 1,85 3,22 5,9 19,6 39,9 66,8
o g

2 E | Yo

] L]

g‘“ j=1 2 | 4,6 | 8,4 | 13,2 18,5 32,2 (59,0 | 196 | 399 | 668
=

§ Macca

= 10 T,

o j=4 | 0,5 | 1,2 | 2,0 | 3,2 | 4,5 | 7,7 | 15,0 | 50,0 | 99,0 | 168,0

B cBAsH ¢ OepecdeToM TabMuIBL cle/lyiomee 3a Heil Ipeoykente OsIo [[HOTKOBCKAM

BEI qesg KHYTO.

Cmp. 314. B dopmymne (182) mog Mp clIeflyeT HOHUMATh He MacCy paKeTH, a ee Bec.

81 Cmp. 315. B Tabx. 20 comesxurcA pAf HeToYHOCTell. [IPHBOAUM ee C MCOpPABIeHUAMN,
crenangsiMa @. A. IlaHfepoM Ipm mMOAroTOBKe H3JAHHA BTOPOii KHuru M36paHHEEIX TPy/I0B

K. 9. Limoakosckoro. M., 1934:
flmana peiso 1t | 2 | 5 |10 | 50 | 100 | 200 | 300 500
j=100 . .. .. 447 | 632 |1000 |1420 |3160 |4470 (6324 | 7746 | 10000
j= 50 . . ... 316 447 707 1000 [2236 (3162 [4472 | BH4TT 7071
= 30 ... .. 244 346 547 TT4 1732 | 2449 [3464 | 4242 5477
j= 20 . . ... 200 282 447 632 (1414 (2000 [2828 | 3468 4 472
j= 100 . . . .. 141 200 316 447 11000 [ 1414 |2000 | 2449 3160
= 5 ... .. 100 141 223 316 | 707 |[1000 {1414 | 1732 2236
j= 3 . 78 109 173 244 | 54T | T74 11095 | 1342 1732
= 1 ..., 45 63 100 142 | 316 | 447 | 632 774 1000
52 Cmp. 316. B opuruHame omuGogno OHNIO HamedaTamHo:
M; Ymax — ¥
—1 W
7 1 —e .

3 Cmp. 317. B aBTOpCKOM 9K3eMIIApe mociae ciaoB «0,1

atmocdepr» pobasierno:
«(rem GoJsiee, 9TO YHCTHIT KHCIOPOJ fieiicTBYyeT CHIbHee, deM CMELTAHHHIA C a30TOM)».

34 Cmp. 322. B aBTOPCKOM BK3eMILIApPe NOCIe CIOB «pacIupeHusa TpyGE» nobaBieHo:
«Ha pmeme amamerpsl Konud|[eckoit] TpyGm OyayTr ropasgo Menbime, BeJeflicTBHe GOKOBOIO
JaBXeHHS HA BCIO TpyGy».
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Rocyuueckaa paxera. OnmpiTHas moaroroBka

Buepsrie ony6anrosano B 1927 r. B Bufe oTHenbHOi Gpomopsl. B xpamsuieMcs B Ap-
xuse AH CCCP (b. 555, om. 6, j. 107) mewaTHOM dK3emmiape pykoii L{moakoBeKoro cje-
TaHbl He3HAYHTe/NbHEe U3MEHCHHA, KOTOPHe OBUIM YYTEHH B HACTOANIEM W3[JaHUH.

! Cmp. 328. Umeerca B Uy cTaths «lIcclefl0BaHHe MHPOBHIX MPOCTPAHCTB PEAKTHB-
unMIr mpuGopamuy, 1926 r. CM. crp. 242—327 macTosAmero Toma.

® Cmp. 332. Cm. crtp. 299 storo roma.

8 Cmp. 333. CM. cTp. 321 macrosmero Toma.

4 Cmp. 334. CM. crp. 265 macToAmEero Toma,

5 Cmp. 334. Cm. ctp. 272 macToAmero ToMa.

§ Cmp. 338. Cm. cTp. 253 HacToAwero ToMma.

? Cmp. 338. IIMONKOBCKHI OMHGOYHO NPHHMMAJ, 9TO TeMIEPATYpa COpPelus, yrie-
POfia BHIIe, 9eM BOJOPOAA, M 9TO AMCCONUAIMA yriepoja MeHbIe, 9eM y BOJAOpOJa. B M3ja-
nun 1934 r. lanjep saMeHHI CIOBO «yrIepoj» Ha «BOLOPOL».

8 Cmp. 338. Vimeerca B Bufly «McciefoBanNe MHPOBHIX IPOCTPAHCTE peAKTHBHBIME
npudopamms, 1903 r. Cm. crp. 136—166 macrosmero ToMa.

¥ Cmp. 341. CM. npumedanse 1 K sroit paGore.

Tpynsr o xoemmueckoii parere
(1903—1929 rr.)

ITepsonavansno sra paGora Gma HamucaHa B Mae 1928 r. u masmBanach «Tpyjul 0 Koc-
uirgeckoil parere (1903—1927 rr.)». 3artem, ogmako, Ilnonkosckuit samenun 1927 r. wa
1929 r. u cpenan Herorophie nobGapienns. B mocaepduit pas oma Gmula mMCOpaBIeHa aBTO-
pou B 1931 r., ofHAKO OpH ero ;xU3HH onyOaukoBaua He Obima. Bnepsmie craThsa Oblia
naneyarada B msgaBaeMoM IIC OcoaBnaxuma cbopuuke «PeaKTuBHOe ABHIKeHHe», BHIL. 2.
M., 1936, crp. 7—12. B nHactoameM ToMe pabora OyGIUKYeTCA TO TEKCTY XpaHAWEHCH
B Apxuse AH CCCP (. 555, on. 1, n. 60) pyxonucu I[HOTKOBCKOTO ¢ yYeTOM H3MeIleHMI
n jgonommenuii, ciemamEex uM B 1931 1.

1 Cmp. 344. Ilo coBpeMeHHBIM [AaHHEIM, HMEHHO HepaBIOMepHAA IIOTHOCTL 4YeJI0-
BeYeCKOT0 Tela HCKII0YaeT IPHMeHeHNe YKa3aHHOT0 MeTO/a IPeJIOXP AHEHHA JKNUBEIX CYIIECTB
OT [eiicTBHA TeperpysKi.

2 Cmp. 344. 910 cnpaBeINBO TOIBKO JJIA KOCMHYeCKHX paKeT. ¥ cTparocepHBIX pa-
KeT CONpOTHBIeHHe AaTMOC(epH HrpaeT O4eHbL OONBIIYIO POIE.

3 Cmp. 346. Y coBpeMeHHHIX O[[HOCTYIEHYATHX paKeT OTHOINeHHEe Beca TOILIHBA K Cy-
XOMy Becy paKeTH (Becy pakerTw Oes TommB%g He IpeBEIIaeT JeCATH.

4 Cmp. 348. Umeerca B Buny patora «Hocmugeckme pakerHme moesgan, 1929. Cam .
HACTOAmMMIA ToM, crp. 367—393.

Hospiii asponzaan

PaGoToit «Hosmit aspomnians, BOepBhle OIyOIMKOBAHHON B BHfe OTHelLHO# Gpomiopsi-
B 1929 r., I{HOJKOBCKMH B3aBepIIMJI CBOH HCCIe0BAHHMA B 00JAacTH CaMOJIETOB ¢ TOpUI-
mepsEME fBuHTaTelyMu. Omenusas ary pabory, @. A. Ilammep ormeuas, uro I[[moaroBCHuil
CTPEMHJICS IPH DOMOIIM YIPOINEHHHX (JOPMYJ COYeTaTh BCe BeJHIHHLI, KOTOPHIe BAJKHEL 1A
mojera asporuiana. OTMeTHB HOIyIMeHHBe yOpomeuuda, Iamfiep mucam fajee: «DOpMYIIst
HpHBOAAT L[HOJTKOBCKOTO K PARY ONpefeleHHEX BEIBOZOB OTHOCHTENBHO CKOPOCTH HOJETa,
Tpe0yeMoii yAenbHOIl MONHOCTH JBHraTeleil, BO3MOKHOH# Trpy3OmOLbEMHOCTH H T. [.
Heobxoaumo ykasare, 4TO pacdueTsl IOJOOHOTO XapaKrepa AAA ONpeJeleHHOro THIA a3-
POILIAaHOB NMpHMeHHME! BooGine. JlaEHaA paboTa MOKeT CIY/KHTH YIPOMEHHOI CXeMOM, HO
IS IOy 9eH s TONHBIX A IPaKTHKH Pe3yasTaToB cleflyeT pacier BecTH He B Bife gopMmy,
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a B Buje rpaMKOB, T. €. pAAA KPUBLIX, BBOMUMHX B pacueT. IIpH aToM BCe BEIIIENPHBe/eH-
HEle YOPOMEHWA MOTYT OTOACTH, HanpnMep, B3aMeH HArpy30K paBHONl BEIHTHAB MOKHO
OpHHUMATE BCe HATPY3KH TAKHUMH, KaKHMH OHM NOJYYaloTCH B DPeaJbHO BHIMOJHEHHHX
KOHCTPYKIMAX aspomnanoB. TaKike m mpuMeHenHe [BHrarejeil pasHoro THNA JaeT pas-
HHIe Pe3yNbTaThH: HeoOX0AUMO B3ATE (aKTHYeCKMIl Bec ABUraTeleil 1A pa3HOH MOMHOCTH»*.

B aroif sxe paGoTe, pacCMATPUBAA THIEI CAMOJETOB, IPHTOAHHX MIA Pa3HEX CKOpOCTed
nosera, [[HONKOBCKMII BIepBeie B CBOMX IeUATHHIX TPyAax HKacaeTcsa Bompoca o Heobxo-
JMMOCTH NpAMeHeHAsA PeaKTHBHHIX caMoieToB. B jmaneHeiimreM dTa MBICAB MOJYYHJIa pas-
prTHe B ero paborax «PeaxrTuBumii aspomnams, «CTpaTommaH HOJXypeaKTHBHEIN» It Jip.

B Apxuse AH CCCP (¢. 555, om. 6, x. 123) xpanurcsa sKseMnisap OpOIIOPH ¢ ImOMeT-
Kami I[HOJKOBCKOr0, KOTOpHe OBIM yYTeHH B HAacTOAmeM Hafaumn. OmHOKH H OmedaTKy
HCIIPABIeHH, OCTANLHEE H3MeHeNUA OrOBapHBAIOTCA HIKE.

1 Cmp. 352. B Opommope ¢ momerxamn I[HOTKOBCKOTO MYyHKT 14 BHIYepKHYT.
(192; C:)np. 354. Umeerca B Bumy pabora «CompoTusieniue BO3AyXa M CKOPHLF J10e3[y

r.).
IlpuBeieRHsle 3fech MOCTOSHHEIE HMEOT CIEAyIOmHe 3IaYeHHsA:

K, — K0oaHUnueAT COMPOTHUBIENHMA MLIApa;

Ky — roagdunuent Qopnsr;

K, ;— Ko3QpUIHeHT COMPOTHBIEINS [JIOCKOK IUIACTHHKH;
Kn— HRO3QQUUMEHT CyReHUsA;

8, — TONMUHA HOBEPXHOCTHOTO CJOA.

3 Cmp. 858. B 6pomope ¢ nomerkamm [[moaroBCKOro mociae (POPMYyJIE CAellana mai-
mucs: «Haiigerm 1 = 0,000305. dro mensme o6sikH[oBennoii] ma[ormocru] (0,00129),
B 4,2 pasa. Brcora 10 Km».

4 Cmp. 360. B 6pomope wnciao 1019 menpasmero ma 3066.

5 Cmp. 861. Cm. «}ccnefoBanie MAPOBEIX IPOCTPAHCTB pPeakTHBHBIMH HPHOOPAaMIDy,
1926 r.— cTp. 242—327 HACTOAUIEr0 TOMA.

§ Cmp. 364. Vmeerca B Bujty pabora «HocMmimdecKue paKeTHble HOe3fay, 1929 r.

7 Cmp. 364. Umeerca B Bijly pabora «CompoTHBJIeHNe BO3JyXa M BO3[AYXOMIaBaHier,
ony6auKoBaHIIag B jypHa€e «Hayunoe oGozpenues, 1902, Ne 5. L{momKoBCKUil cCBLIaeTCA
HA OTAeIBHEIT OTTHCK aroit paGoTsi, BEnymeHmmit B 1903 r. .

8 Cmp. 364. CMm. mpmmevanwe 5 X oToif paGote.

9 Cmp. 364. Pyxomuch «[raBHEIE BEIBOJIBI M3 MOEr0 COYMHEHHHA «Hoserii asponias»,
paTHpoBamHAsA JieKabpem 1929 r., ne Gera onyGauKoBama M XpaHuTcs B (omfge [lmomxos-
cxoro B MocKoBeKoM oTaenenun Apxua AH CCCP(p. 555, om. 1, m.59). B HactosumeM
ToMe omHa TyOmHKyeTCA BIIepBHe.

KocMuueckne pakeTHbIE IOe3[A

Tauras paGora Buepssie OwuIa onyGnurosana B 1929 r. B ufle OT/leIHHOI GPOIIIOpHL.
B meit 1[MOTKOBCKAM U3I0eH OPWHIMI MeficTBAA MHOrOCTYMeHJaTHX paKer W flaHa HX
noppobHas MatematudecKas Teopusa. B 10—20-x rogax man npo6aeMoil MEOTOCTYII@HYATHIX
paxker paGoramrm A. Bunar (Bemsrus), P. T'omnapn (CIIA), 10. Komaparox (Poccus),
I'. OGepr (I'epmanns) U Apyrue y4eHEe, O[HAKO Haubosee MOAPOOHO TeOPHUA MHOIOCTYIEH-
yaTHIX paKeT Gpua paccMoTpena B gammoil paGore H. 9. ImOAKOBCKOTO.

1 Cmp. 367. B opurnsaie Harnedatano: «8 CCCP».

2 Cmp. 369. Tlpu ynorpeGiasieMbIX B HACTOAINee BpeMs TOMIHBAX [IA AOCTHREHHA
OIHOCTYIeHYIATOf PaKeTOil mepBOil KOCMHIECKDi CKODOCTH 3amac TOININBA AOJGKEH Ipephbl-
maTh BeC CyX0if paKeTH 3HAYHTelbHO Goiee uem B 4 pasa.

* WMabpaumse tpyast K. 9. Ilwomroscroro. Ha. I1. Peaxrusroe psienue. Ilof
pen. umx. . A. ITammepa. ['ocMammMeTH3JAT, 1934, crp. 160.
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3 Cmp. 369. Pasmuna B ycTpoiicTBe pasiMynux cTyneneil 06ycaoBianBaeTcs He TOIBKO
TeMH (aKTopamu, KOTOpsie OpuBOAUT I[HONKOBCKUIT, HO N pAKOM Apyrux ¢garropos. OfHAKO
I[uonKOBCKHI, clefAya cBoeil OOHMHON MeTOAWKe, HepBOHAYANIRHO peImaeT 3afady Ais
caMoro mpocTeifmero ciIydasa, BBOAA B pacdeT G0IbIMOe KOJNIeCTBO NONYymeHnil. B Taibpmeii-
meM OH B 9TOi ke paboTe yCHOKHAET pacdeT, paceMaTpHBAas YeTHpe PasiINYHLIE CHCTEMEL
PAKeTHHIX II0€3[0B.

¢ Cmp. 369, B coBpeMeHHHX KOHCTPYKIMAX MHOrOCTYHEHYaTHX paKeT IepBOHA-
uanepno paGoTaioT ABHTATeNH He IepefHeil, a XBOCTOBOH (ToJKAalomeil) CTyIeHH.

5 Cmp. 369. Ilo coBpeMeHHLIM NAHHHEIM, ONTHEMAJLHOH ABIIAETCA TaKad MHOTOCTYIEH-
YaTas paKeTa, Y KOTOPOHl Beca IIOCJe[OBATENBHON CTYNeHH He yBeIWYABAIOTCH, & YMEHb-
IMaTCA B PeOMeTPHYecKOH IporpeccHH.

6 Cmp. 372. Hmeerca B Bupy paGorta «lMccuegoBanme MHPOBHIX IIPOCTPAHCTB peax-
TuBHHEMH OpuGopamms 1926 r. CM. macTogmmii ToM, cTp. 268.

7 Cmp. 377. Cm. crp. 301 macrosmero Ttoma.

PeaxTususiii asponnau

B srtoit pabBore, onybankoBammoii Bmnepssle B 1930 r., moKasmBaeTcA TexXHWYeCKasd
BOSMOKHOCTH IOCTPOEHHA YHCTO PeaKTHBHOrO CaMOlera, PACCMATPHBAIOTCA er0 HpenMyIie-
CTBA M HeJOCTATKH IIO CPABHEHHIO C CAMOJeTaMH ¢ DOPINHEeBEIMH [IBHTaTeJsAMH. B Hamamuoii
Gpowumope GEIO yKazaHO: «BaATo u3 Goxpmoil pyKOmHCH», OFHAKO A0 HACTOALIETO BpPEMEeHH
HE YAAlOCh TOYHO YCTAHOBHTH, KAKYIO HMEHHO PYKOIHCH MMeJ] B BHJAY aBTOp.

1 Cmp. 395. lmerorca B BUAY paboTH: «Asponian Wil nrumnenofo0Has (aBHalMORHasA)
JIGT&;eJIbHaK Mawmnanay, 1895 r. u «Hosmii asponnan», 1929 r. CM. macToAmuit Tom, cTp. 33
u 350.

2 Cmp. 396, 3pecs u fallee cCHUIKE Ha pabory «JlaBnenne Ha IIOCKOCTH HPH ee HOp-
MaJZbLHOM JBIZKEHUM B BO3[yXe», onyOnukxopanayn B Hamyre B8 1930 r.

3 Cmp. 396. Becb pacder ImomroBckmil BemeT Ha 1 M® c:xaToro Bosfyxa.

4 Cmp. 397. Mmeetca B Bugy pabora «HocMuueckasa parera. ONHTHAA DOATOTOBKAN,
1927 r. Cm. macroamumii Tom, cTp. 338.

5 Cmp. 398. Bomee To4n0 KucIopof cocrapiaser 23,15% Bosayxa mo pecy m 20,93%
no ofseMy.

8 Cmp. 400. Mmeetcs B BuAy pabora «MccaeoBanne MEPOBHX OPOCTPAHCTB pPeaKTHB-
naMu npmbopamu», 1926 r., xoropyo IIHOMKOBCKHiIl B pAfe CBOMX PYKOINHCeil MMeHOBAJ:
«PeakTusEBi npubop — paxeTas.

7 Cmp. 401. Cm. npmmedanne 1 K aroit paGote.

CrpaTonnan moiypeaxTHBHBI

B pamnoii paGote, onyGnukopanuoii Bmepsiie B 1932 r. B Bufe OTHembHO# Gpounopk
ITnonKOBCKUIT IpHBeJ cXeMy M JAl OpHGIWSHTeIbHEE pacueTH cTpaTocdepHOTO camonera
¢ TypOOKOMIpeccOpHEIM IBHTaTeleM. Hak BHIHO H3 qegﬂosmx pyKOmHCeH ydeHOro, pa-
6oTa Haj cosfmanueM 9TOr0 TpyAa Omia madara M eme B 1930 r. m mpopomxanace B Tederue
OBYX IleT. YKasaHnas Opommopa mpeficTaBideT co6oil IWINE YacTh BCETO HCCIEIOBAHUA.
IuonKoBCKuil B KoH1e ee nucalk: «Ilpogommxenne paGoTs nocrapawck A3AaTh 0co60», OjHaKO
9TO cflemaE0 He OO,

1 Cmp. 406. Cuaefyer OTMeTHUTE, YTO B IeiicTBUTENEHOCTH ABJeHAe 00TeKamAA U paboTa
BO3LYyX03aG0pHHKOE Tropasgo CIOMHee.

2 Cmp. 406. Vmeerca B sALy pabora «CiruMaTeNs rasoB M ero pacders, 1931,

3 Cmp. 407. Tlo coBpeMeHHEIM IAHHHIM, OCHOBAHHKM HA KHTAHCKHX HCTOYHHKAX,
paKeTH CTaj A M3BecTHH B HuTae He pamee X B.H.D.
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¢ Cmp. 408. B aBTOpcKOM 9KseMmuApe paGoTH, xpamameMcs B Apxuse AH CCCP
(¢. 555, om. 6, g. 143) mocie CHOB: «9eM BHENIHETO — HENOJBIMXHOrO» pykolo Ilmonkos-
CKOr0 [OOACAHO: «YCTPOHCTBO C}RUMATeNA COBepPINEHHO TOMKJECTBEHHO C YCTPOICTBOM
MHOTOJMCKOBOl maposoil Typ6Gmmsr. C;RuMaTensb [OMKEH PACCIATHIBATECA HA ONpefeleH-
HYI0 BHICOTY HOJIeTa W OIpefelleHHYy0 cKopocTh. Hanp[umep], om mMMeeT cTOMBKO JONATOX
WJW JHCKOB, YTO C}KHMaeT BCAKHI ras B 9 pas! Torma srusy om Oymer gasatk B 9 pas
Goxpmiyio sHeprino. Oua MoskeT GHITH yrmoTpebiena Ha GbicTpoe MORHATHe B Opmobp [eTerne]
cropoctu. Ha BHCOTe ociaGienie MOTOpA 3aCTABHT JABHIATHCHA FOPH3OHTANBHO, XOTA H OBI-
cTpo. YcumeHmEad IIOTHOCTE BO3AyXa B pafodux MUAMEApax sacTaBiseT ymnorpeGasTe o
Gonbmee KOXWMYeCTBO B HHAX ropwdero. OTciofa — peryiaTrop ropiodero. BeIpHCKHBATE
€ro Hajio 0O Mepe HOJHATHA BCe MeHbIIe H MeHbme. Ho MoxHO cHauama B 9 pas MeHbIe,
9eM HYMKHO, T. €, He U3MEeHATH ero KoaudecTBo. TOrfja BHH3Y MOTOP OKa)KeTCsi HEMHOTO
ciabee, dYeM CEBepxy.»

5 Cmp. 413. CM. mpumedanme 1 K aroii pabote.

JlocTm:kenne crparocdepsr

Crates pTa Opima manmucaua B 1932—33 rr. (cm. Apxus AH CCCP, ¢. 555, om. 1,
O. 75). B meil I[monKOBCKWil, DOBOJA MTOrM CBOMX MHOTOJETHHX HcclIefloBanuii, cdopMmy-
JipoBan TpeOoBaHMA, NPelbABIAEMEe K TONNHBY NIA peaKTHBHEIX Jpurareneii. IIpu musum
asTOpa cTaTha omyGiamkoBaHma He Grima. BmepBsle oHa 6BIa HamedaTaHa IOJ HA3BAHMEM
«Tonameo fasa pakers» B cbopauKe «PeakTuBHOE ABM;KeHUEy, BRI, 2. M., 1936, ctp. 13—20.

1 Cmp. 416, Bonce toumoe smadenme — 334 340 KmmorpaMMoMerpoB.

2 Cmp. 416. IlHONKOBCKHIl IMeeT B BHAY BHIDeAmmil B 1895 r. orfenbHHil OTTHCK pa-
6oTH «Aspomnan mau OTHnenofobuas (aBHAIMOHEAMA) JeTaTeJbHAA MAallHHAY, OMYyGIHNKO-
BagHOI eme B 1894 r. B mypuante «Hayka u susEb», Ne 43—46. CMm. macTosmui TOM,
cTp. 33—70.

3 Cmp. 418. HMeerca B BUAY cTAThA « PeaKTHBIOE ABIDKEHHE 0 er0 yCIeXH», OMyGIHKO-
Bagnaa B kypHame «Camoxer», 1932, Ne 6.

4 Cmp. 419. Ilo coBpeMeHHHM JaHHHIM, TeMIepaTypa KHIeHHA yKa3aHHBIX 3JeMeHTOB *
HeCKOABKO OTIHTAeTCs OT 3SHaUeHuil, mpuBefensux I[uonkopckmm. Temmeparypa KumeHHs
Bofiopofa pasma —252,8° C, rmcmopopa —182,98° G, osoma —112° C,

3Besnoner

9ra crarba Gmma manucama K. 9. I[HOXKOBCKUM [AiA JRypHama «3HaHWe— CUIAy,
Ouna onyGmmxoBama B MNe 23-24 sxypmama 3a 1932 r.

3Be3noNeT ¢ MpegIIECTBYIOMMME €My MAIIHHAMM

Craresl 5Ta OhIa 3axoHueHna B 1933 r., mo mpu :xusHE I[HOXKOBCKOro omyGIHKOBaHA
He Ohura, BoepBrle medaTaeTcA B JaHHOM TOMe OO PYKONHCH, XpaHsameiica B Apxmse AH
CCCP (¢. 555, om. 1, m. 86).

! Cmp. 431. Umeerca B Buay pabora «Hocmmueckas pakera. OOHTHAA IOATOTOBKay,
1927, CM. macToAmmii ToM, cTp. 328

2 Cmp. 432. 1|HONKOBCKHI uMeeT B BuAY Opomiopy «CTparomiam MOJYpeaKTHBHEL,
1932. Cm. macrosmuit Tom, crp. 404.

8 Cmp. 433. DTa cTaThs OPHBOXHTCA B JAHHOM ToMe. CM. cTp. 424,

533



Cuapsapgpl, npHoGpeTaomie KOCMHYECKHE CKOPOCTH
HA cylle HIH BOJie

PaGora sra 6sina saxondena I[monkosekum B gekabpe 1933 r. (em. Apxus AH CCCP,
¢. 555, om. 1, m. 93), Ho Dpu ;kuU3NH aBTOpa omyGruKoBaHa He Gpula. BrmepBre ona Hame-
vataga B 1947 r. B Kumure: K. 3. lmoa Ko B¢ K i if. Tpyas IO paKeTHOH TeximKe.
ITon pepmaknmeitr M. K. Tuxouparopa.

1 Cmp. 436. HNmeerca B mufgy pabora Ilmonkoeckoro «JlaBieHde Ha OAOCKOCTH OpH
ee HOPMANBHOM [BIGKeHHH B Bosgyxe», 1930 r. :

2 Cmp. 436. 3nece M palee MMeercsa B Buny pafora «CompoTHBIeHHe BO3[AyXa H CKO-
pwit moeafy, 1927; Ky osmavaer koaddunuent cymemus; K — xospdunuesT ofnema;
61 — ToMmMWHEA MOBEPXHOCTHOTO CJIOA, '

3 Cmp. 437. Merpudeckoil momannHoir cmaoli Iuonkxopckuit 0603HAa9an BelHYHHY,
pasuﬁym 100 mrm/cex.

Cmp. 438. HedacHo Ka®k HOJyY9eHH NpHBeJdeHHHE 3/leck 3HadeHHA Qg, Tak Kan Qop-
mMyna (19) maer ciepyomie BelHYHHEL

v 1 2 3 4 b 6 7 8 9 10 11 12
Qg 3,25 9,56 18,59 30,25 44,14 60,65 77,66 99,84 122,80 147,89 174,41 203,97

CoOTBeTCTBeHHO M3MEHATCA BeJHYHHEL QTQ u N.

5 Cmp. 440. B panHOM ciydae, Kak Buano n3 gopmyas (29), M oGospauaer me maccy,
a BecC.

S Cmp. 441. B pywxomucm M 34 ommn0od9HO IOBTOpeH 7Ba pasa.

HamGoapman CROPOCTH PaKeTsl

JlamHas craTeA mpeficTaBaser coGoif OHY H3 IIaB HEOKOHTeHHOIT pykomucy I{uonkos-
ckoro «OCHOBH TOCTPOEHNA Ta30BHIX MAIIINH, MOTOPOB M JleTaTeIsHHX mpubopos) (ApxuB
AH CCCP, ¢. 555, om. 1, x. 105). Aprop TaK ompefleiAn INeib HAMHCAHHA 210 pabOTH:
«leap TYT mpaKTHYecKasA: JaTk B C}KATOM BHje MaTepHAJH JJs CTpoMTeXell H m300peraTe-
lleif ra30BEIX MamuH. OOmWil U IIaBHEI YKIOH K IOCTPOEHMIO IOYBEHIIHX, BOJHBIX, aTMOC-
depHEIX U 3aaTMOCHEPHHIX CPENCTE IepelBHKeHHA),

Beero ITuomxoBckum Opuro Hameweno 11 rmas: 1. CrkaTHe M pacmupenue TIasoB.
2. JlaBleHue HOPMAILHOIO BO3JYLIHOTO NMOTOKA HA ILIOCKOCTE. 3. Tpeume raszos. 4. Compo-
THBIEHHe BO3JyXa [JBH:KeHHIO0 IJIABHBIX Tel. 5. Ilmornocre atmocdeps. 6. Bmeprus xumu-
4ecKOTO COeNHeHMA BemecTB. 7. Bpameune TBepawx Tei. 8. Tpu Tuma motopos. Ilepsmii
THII IPH Y9aCTHH BOLH. BTOpOil T511, HOMB3YIOMMIICA HelOCPeICTBEHHO Ta3000pasHEM BOBAY-
XOM. S Tperwii THI MOTOPA C 3aIAaCHEIMH KHCJIOPORHEIMHE coegumenuamu. 10. HanGomemas
CKOpOCTE pakeTH. 11. I'pyOHIil pacueT moXeTa pPaKeTH.

3Ha4UNTeILHEH HHTepeC HpeficTaBifAeT NyOIHKyeMad B JAHIOM TOMe JeCATas TriaBa—
«HamBonbman cKOpoCTE paKeTE», B KOTopoli I{nonKoBcKAM ORI Ipeqiosken HHOM (10 Cpas-
HeHHI0 cO cmocoGoM, mpefuoeHHtM B pabore «KocmMuueckme paKeTHmle IOeafian) CIOCOD
JIOCTH;KeHNA KOCMHYeCKHX CKOpOCTelf, MONY4YHEITWIT Has3BagMe «dCKAJIpHJIBH  paxeTs.

1 Cmp. 445. Vmeercs B BuUAY «llcciefoBaEHe MHpPOBHIY IPOCTPAHCTB peaKTHBHEIMH
npubopamm», 1926 r.

? Cmp. 453. IlnonkoBckmit uMeeT B BHAY paGoTy «¢JlaBlenye Ha IOCKOCTH IpII €€
HOPMAaJBHOM [BIKEHMH B BO3ayxe», 1930 r.

3 Cmp. 456. lIMerorca B BHY IVIaBH PYKOIHCHOM paGoTsl «OCHOBEL IOCTPOEHHSA Ia30BbIX
mamuny. (Apxus AH CCCP, ¢. 555, om. 1, m. 101—105, 107—109, 111, 117).

4 Cmp. 467. B pyronucn I[moaxoBcKmil ommG04HO MOBTOPHO mocTaBma Ne 38. B nan-
[I0M H3JaHUH HOMEp MCIpPAaBIeH.,
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CONEPKAHHUE

OT pegakKmuu

I

TPYOB K.2. DHOJKOBCEOTIO
W3 pywomncu «Csofojmoe mpoCTPaHCTBOM ..
[aBienne KMAKOCTH HA PABHOMEPHO [BHKYMIYIOCA B Heil IIOCKOCTH
AspomaB WIH OTHLemono0HaA (aBHAIMOHHAA) JeTaTelbHasd MAIIAHA
Ilepsce onmcanwe K. 3. I[HOTKOBCKHM €ro aspoguHaMudecKoit TpyOH .
IlaBaenye BOBAYXa Ha MOBEPXHOCTH, BBEIeHHEE B HCKYCCTBEHHBIH BO3AYMHEIL TOTOK
ComopoTuBleHHe BO3[yXa M BO3AYXOIIABAHHE . e e e e e e
HccaenoBanie MHPOBEX HOPOCTPAHCTB PeaKTHBHBIMHU npnﬁopamn (1903 r) .
HccnefoBanme MHMPOBHIX INPOCTPAHCTB peaKTHBHEIMH mpubopamu (1911— 1912 rr.)

Wcemeorangue MUDOBHX NPOCTPAHCTE peaRTHBHLmn HpnﬁopaMH (momonnenne K I
u Il "acTi TpyAa TOro :Ke Ha3BaHHA) . . . -
KocmuvecKuit KopaGub

e e e v .
HcenenoBanie MHDOBHX HpPOCTPAHCTB peamnnnmmn npnﬁopamn (mepeuspanme
paGor 1903 m 1911 rr. ¢ HEKOTOPHIMA H3MEHeHHAMH W NOMONHEHHUAMH) . .

Hocmugecxaa parera. ODHTHas NOATOTOBKA

Tpynst o KocmudecKolli pakere (1903—1929 rr.)

Hopmii asponnan R
HocMmudeckne paKeTHEE noeana
Peaxrusnmii aspomnan .
CrpaTonial NoJypeakTHBHHIH . .
Hoctumenue crparocdeps . .
3Besmoner . . . . . ..
3Beanoner ¢ npep,u[ec-mylomuuu euy MAaITHHAMH .

Cuapapagsl, opHobperanonige KoCMHYeCKHe CKOPOCTH Ha cywe nan BOJIB
HanGonemaa cKOpPOCTL paKeThi

OPUHIIOKEHHUA

RoncranTus Bnyap,uonnq Ilmonkosekuil (kparwas sayunada 6morpadusa).—B. H. Co-
KoAbCRUL e e e I

. 3. IuonKopckuii Kak yqenuu—A A. Baaeonpasos

Annoruposannasa Gubmnorpadua mpomssemenmit H. 9. HHMKOBCKOI‘D OﬂyﬁﬂHRI}—
BAaMHHX OpH ero »kusau, — B. H. Bopo6ves .

Liommenrapuu k 7Tpyaam K. 3. Iluoaxosckoro
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1
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112
136
167

209
220

242
328
343
350
367
394
404
415
424
420
435
445

461
483

497
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Konemanmun Idyapiosuy
Huoaroeckuii

H3dpanasie TPyXH!

*

Y meepaucderno & newamu
pedroanczueld «Haaccuku Hayrsuy
Arademuu nayx CCCP
*

Penakrop Maparenscrea C. A. Coxoacea
Xyomomuuk K0. H. Tpanaxoe
Texandecknit pegartop T. II. IHoaenosa E. B, Maxynuu
Hopperropu JI. A. Poaufiaxuesa, III. C. Axybcon
PHUCO AH CCCP MN: 2—9B. Cpamo B HaGop T/ITI—1962 r.
IMognucano & medatH 6/VI 1962 r. @opmar T0x90Y,,
Iley.m. 33y, Bra. Ven. mew. n. 39,1941 sra.(0,15).
Vua.-msnar. 1.32,3 Tapamx 6000 oaus.

Hau;. Nt 493, Tumo, sax. Nt 444
I[ena 2 pyb. 46 xKon.
-

HspareiscTo AKageMunm Hayk CCCP
Mocksa, B-62, IlogcoceHckuit nep., 21

2-a tunorpadua WsparenscTea AH CCCP
Mockpa, I'-99, [l youuckait nep., 10



ONEYATKH

“TpaHHLA Crpoka Haneuatano Honxuo GLTh
182 3 cH. 1/3000 1/300
182 5 cH. T30 ITOH
219 4 cB. [8] [7]
220 5 cB. MOCTOYHO JOCTaTOYHO
336 7 cu. Rs R?
482 8 cH. a CBeTOM 3a CBETOM
487 2 CcH. 325 373
532 10 cs. TnocJejoBaTe IbHOM TIOCJIe[OBATETbHBIX

CTYNeHH cTyneHeil

K. 3. Unonakoecknil «HaGpaHHuke TPYAH #
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