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PABOTHI K. 3. IHOJKOBCKOIro 1o PAKETHOR
TEXHHKE

Becoma 3HauuTesbaylo yacTh H3 0OLIENO KOJMHYECTBA CBOMX pa-
cor K. 3. LuoukoBckuil nmocBsiTHA UpoGJeMe JeTaHHs C HOMOIILIO
pasJUYHbIX pPEaKTHBHLIX ycTpo#icTB. bBe3 npcyBesnueHHs MOXHO
cKasarb, 4TO CBOMM paboraM B 3ToM HanpaejeHud LlponxoBckuii
npuzaBaJ HepBOCTeNeHHO® 3HauyeHHe. HempephlBHO, OnHA 3a Jpy-
roif, po camoft cmeptH LInoskoBCKOTO CJeAyIOT CTaThd, 3aMeTKH
H pacyeTbl, IOCBSIIEHBLI® BCECTOPDOHHEMY AaHAJIU3y BO3MOXHOCTEH
H MEeTONOB MEXKIJIAHEeTHBIX COOOIIeHHH.

I'pannno3HOCTb 3afaud U MOCJENCTBUI €e pelleHHd HU [Js
KCro He ObLIM TaK OTUETJHBO SCHBI, Kak anasa LluwoskoBckoro. Hukto
U3 aBTOPOB, 3aHHUMABIIHXCA Npo6JjeMod MEKMJIAHETHBIX [OJ2TOB,
He TollleJl TaK JaJjeko, Kak llpmonkoBckuil B oOCyxIeHHH GYIYyIIHX
CCOIIHAJIBHBIX M 3KOHOMHUECKMX pe3yJbTATOB pellleHHs ITOH 3amaud.

Cama no cebe mpofuiemMa @ojera C HOMOUILIO pakeT Ypes3sbl-
yaiino obmupra. U LlnosnkoBckuil paszpaboran ee BO BCex HEramnsx,
HaupHasg OT CcTparocHepHOTO HOJYPAKETHOTO CaMOJIET2 C HOABEMOM
Ha BbICOTY 0Kk0JI0 30 KM UM KOHYUAs MEXKIJIaHeTHBIM PAaKeTHBIM KO-
pabjeM OJIs COBepLISHHs IYTEUIeCTBHH B MEXK3BEe3IHBIX IPOCTpaH-
creax. Cpenu couvnenufi lIHoJKOBCKOTO urTaTeNbp HaHmer Mpen-
JIOKEHHsT IO HCHOJIb3OBAHMIO PEaKTHBHOTO BLIXJIONA H3 aBHajBH-
raTesefl, MpOSKTHl MCIUHBIX MNOJYPAKeTHbIX ABHraTejell IJs Ccamo-
Jiera, NPoeKT BO3AYIIHOTO pPaKeTHOTO MABHTATENS IJIS1 HOJIETOB B
crparocepe, 3CKU3BI PAKETHOTO CaMOJIETa AJs BbHIJIETa U3 aTMO-
cdeprl, cooOpaxeHHd IO YCTPCHCTBY MEXKIVIAHETHBIX CTaHUUA H,
HAKOHeIl, Tpellosioxernss o OYAYLIHX KOJOCCAJBHBIX MOCEJIeHHaX
rae-To B 00JacTu acTtepounoB. Bce 3T Temsl ofOcyxkIanich HM He
mpu moMouly roJiofi ¢dhaHTasuH, a BIOJHe HaydHO. Jloruyeckue BHI-
BOABI BBICKA3bBaNHCh [IHOJKOBCKMM Ha OCHOBAaHHH pe3yJbTAaTOB,
[OJYYeHHBIX MM MareMaTHUYeCKHMH BBIYHCIEHHSMH H HCIOJB30BA-
HEeM JOCTH)KEHUH HAYKH W TEXHHKM Bcex obJacrefl.

B sroM ToMe couuHeHHH IIHOJIKOBCKOTG MOMeIeHbl TIJasHel-
UiMe ere TPyObl o pakerHol TexHuke. Ho, paspaGartbiBasi mpoGJe-
My TMoJieta pAaKeTHbIX JeTaTeJbHBIX AaNnnaparToB, LIHONKOBCKHA He
MOr NPOHTH MHMCG ApYrux InpodseM, cBs3aHHbIX ¢ Heil. Iloaromy
Te pabGorbl LlHONKOBCKONO 10 aBHAIMH, KOTOpPblE HENOCHEACTBEHHO
CBSI3aHbl C DAKETHO# TeXHHKOH, He MOTAH OblTh ONYyLIEHDI.

Bce paGortel 1lpoJkoBCKOTO. BOUIENIIHe B HACTOALWHA TOM, MBI
MOXKEM Pa3nejuTh Ha HAYYHO-TEXHWYECKHEe H HayYHO-IIONY:.IApHBHIE.
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[Tocnenune onKako uMelOT CBOCOGDA3HBI XapakrTep, OHH HOMYJsp-
HBl TI0 (hopMe, HO HHOTNA COZEp:KAT OPUTHHAJBHbIE TEXHHUYECKHe
uled H TOSTOMY He MOTYT ObITb HCKJIOYEHbl K3 HAYUHOI'O Hacjel-
ctBa lnoankoBckoro. [I09TOMY K Hay4yHO-TEXHHUECKHM CTATbSIM MBI
CTHECJIH HO TOJBKO T€, B KOTOPBHIX MaTeMaTIYecKH [NOKa3bLIBAETCS
TO HJH HHOEe MOJIOXKeHHe, HO TAaKXKe H Te, B KOTODHIX 3aKJIOYEHb!
LPOEKThbl, NpenjoKeHs H T. IL

Oco6oe MecTo 3aHMMalOT paboTbl, B KOTOPHIX LIMONKOBCKHUI
1ponaraHiupoBaJ CBOW TeXHHYecKHe HIed. 3a CYXHMH MaTeraTH-
YecKHMH BblKJ1agKaMu y LIHOJKOBCKOTO Bcerga Crosijla K43Hb.
PakeramMu OH 3aHHMaJICi He paigd HIPOCTOrO HHTepeca K HOBOH
upobseme, HO pAAH TOrO Haeaja OyayIlero MaTepualbHOTO YCTPOH-
CTBa YeJIOBCUECKONo oOIiecTBa, KOTODPBI OH cebe WIpeCTaBJAI.
HuonkoBckufi MeuTas O paccesieHUH YejioBeyecTBa MO BCeH CoJl-
HEYHOH cucTeMe; OH MeuTaJd O BO3MOXKIO DOJHOM HCHOJL30BAaHUH
SHEepPruu CONMHLA; OH MeyTas o GoJee ynoOHOH KM3HH B cpele 6e3
TAXKECTA, © DOPOLAX B MEXIJIAHeTHOM mnpocTpaHctBe. CTouso mo-
UCKaThb CcpelcTBa AJA NOCTHXKEHHs Bcero 3storo. Cpenactso OblLIo
Haineno camuMm lluoakosckuM. dro pakera. Ho ckompko Hamo no-
JOXHTb TPyAa H 3HEpPTHH, YTOOBI OCYIIECTBHTb MeXIJIaHeTHbIH
kopabmp! LlnoMKOBCK.dH 3HAJ, 4TO <«HpHAETC nopaGoTaTh elle,
ofi-ofi, xaK MHoro». (3ameuanue k nuceMy [. ObGepra Linosxos-
ckdMy oT 24 oxTsabpsa 1929 r.). Ho oH Obln yBepeH, 4TO MeXIJja-
HeTHasi pakeTa ofs3aresbHO GydeT ocyuiccTsjeHa. [lostomy Bce
crateil LlHOJKOBCKOrO, MOCBAILEHHBIE NpOOJEME MeXIJIIHETHbIX
myTellecTBHH, MPEACTABJAIOT OOJBIIOH HHTEpeC H COoOOLIAIOT IeJe-
YCTPEMJIEHHOCTb BCeM ero paGoram B oGJacTH PaKeTHOTO JeTaHHs.

IlnonkoBckuit Hawsasa paboTaTh Hal pakKeTHON Npobiemofl, Tak
cKasaTb, «opumuanbHo» c 1903 r., xorma uM Obll OnyONUKUBaH
nepBbll TPy Ha 3Ty TeMy MHoj HasBaHueM «MccnenoBanue mupo-
BLIX TIPOCTPAHCTB pEAKTHBHBIMH INpuGopamiu». BrocnexcTinm Ha-
3paHue 3Tod paboThl OblIO H3MeHeHO cavuM LlHoskoBCKHM Ha
«Pakera B KOCMHYECKO® MpOCTP2HCTBO». Flo B JefiCTBATENLHOCTH
pa6ora IlmoskoBcKoro Ho pakeraM Hauajgach 3HAUYHTEJIBHO pPaHb-
we. CaMm OH cyHTas, YTO OH HAuaJ CBOU TINPETHYECKHE H3EICKaHHA
0 BO3MOXHOCTH NPHMEHEHHS DaKeT K KOCMHUYECKHM IyTeileCTHHAM
c 1836 r. B sTtOoM romy, NOJYYHB Majo HM3BECTHYIO KHHXKY
A. TI. ®enopoBa «Hosnifl mpuHIun Bo3gyxonsaBaunus» (IlerepGypr,
1896), LluosxoBckuii HauyaJ camocToATeybHYI0 pabory. OH muiuer:
«MHe moxasanach oHa (T. e. kuura Pegoposa) HesicHOM, a B TaKHX
cylyyasix si NPHHMMAIOCh 32 BBIUHCJSHHA camocTtosiTesqbHo. OHa MHe
HHYero He AaJjia, HO BCE XKe TOJKHYJIA MeHT K Cepbe3HbIM paboram»
(cm. «HccrenoBanue MHPOBBIX NPOCTPAHCTB pPeaKTHBHBIMH IpuGO-
pamu», 1926).

Ho LluosxcBCcKHH DNpeNsIOKHUJ HCIOJNb30BAaTh PAKETHHIH IIPHH-
UMI [Jis1 NepelBHKEHHUS B MeXIJIaHCTHBIX MPOCTPAHCTBAX MHOrO
paubme. Muxk. B. H. BopoGreB, pasbupas pyKOMHCH, ¢Cr2BIIMECS
uocae cmeptit Lluonaxesckoro, ¢6Hapy:xuga paboTy moa 3arjaBHeM
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«Cpofoanoe NPOCTPAHCIBO», oTHCCAILYIOca K 1883 r. (6mna masara
B (eppase H OKOHUYCHa B ampeje 1883 roga), u3 KOTOpO# sicHO,
yto eie TorAa LIMOVIKOBCK#H 3HAT O pPakeTHOM MNpPHHIMIE ABAXKA-
Hust © AyMaJ IDUMEHHTb €ro K JBUXEHHIO B 0e3BOSAYLIHOM, CBO-
6oqHOoM OT TSXKECTH, NPOCTPAHCTBE.

BOT HECKOJIEKCO OTPBIBKOB H3 3TOro COuHHeHus LInonakosceoro:

«BOT HeKOTOpble NPUMEHEHHS] K CBOGOMHOMY NpOCTPAHCTBY ! 3a-
KOHOB IBHXKEHHS JBYX B3aUMOIEHCTBYIOIIHX TeJl...

HackoJIbKO CHJT XBaTHJIO, 51 OTOPOCUJ KaMeHb IO HalpasIeddio,
NPOTUBOIIOJIONKHOMY TOMY, Kyia A X04y JABHratbcsi. Kawedsb mnosy-
uypsl ckopocTh B 10 . Macca Bcero Teqa 100 ke, ciemoBareisbHO,
MO€ TeJIO OTTOJKHYJICCh €O cKOopocTeio B 100 pas MeHbUICIO CKO-
pOCTH KaMHs, T. €. CO CKOpOCThiO '/,, Merpa.

Kamenp xe OyIeT HECTHChb B IIPOCTDAHCTBE N0 TeX IIOP, f0Ka
ero (xoTd Obl 4epe3 THICAYY JIET) He BCTPETUT M He NPUTAHET K
cebe xaxas-HUOYIOb 3HAYUTEJNbHAs Macca.

B npumepe nJaa cooOLieRHs ABHIKEH:Hs UEJOBEKY NOTpeGOBaJcCs
HeoJlyllleBJIeHHbl!l MpeaMeT (KaMeHb), KOTOpPBHIl TaK e YHOCHTCs
B INIPOCTPAHCTBO H, ecnd He Oyder NOHMaH JIPYyrHM H LO3BpALLEH
KaKHM-HHOYIb CIOCOGoM oGaanartenio, Tepsercss A IMOCAeNHEro
GeccaenHo.

B stoM caydyae MOKHO ckasaTh: 0e3 TOTEpH Marepuy HEBO3-
MOXKHO [BHXKEHHe B B0GOTHOM HpOCTpPaHCTBE.

Korma omopa wumeer, CpaBHHTEJBHO, OUYeHb HE3HAUHTENhHYIO
maccy, TO, XOTSI CKOpPOCTb OTTalKUBaeMoro Teja BO MHOTO pas
MEHBIII® CKODOCTH OIOpBbl, TeM He MeHee CKODOCTb OTTANKHBAEMODO
TeJla BCE-TAKH MOMKeT ObiTb IPOH3BOJBHO BeJHKA.

IMonoxkuM, 4To naka Obuta 6ouka, HANOJHEHHAs CUJBHO CXKa-
THIM rasoM. Ecjan OTBEepHYTH ONWH H3 ee KpPaHOB, TO ras Hempe-
pBIBHOH CTpyeH ycrpeMuTca u3 00YKH, NpHYEM YIPYrocTh rasa,
OTTANIKKBAIOUIAS €r0 YaCTHUBl B IIPOCTPAHCTBO, OyIeT Tak ke He-
MPEDEIBHO OTTANKHBAT: H OOUKY.

PesysabratoM 3T6ro OYAeT HeNpephBiOo® H3MEHEHHe NBHXEHHS
" 6ouKH. .

[TocpencTBoM MOCTATOUHOTO KOJMMYECTBA KpPAHOB (IUECTd) MOXK-
HO Tak YIpaBJsiTh BBLIXOLOM Trasa, 4To ABUXKEHHE OOYKd uay IMo-
noro urapa Gymer’ coBepEHHO 3aBuUCeTb OT JKEJaHHs YIpaBJsio-
ulero Kpauavu, T. €. 004ka MOXeT OMHCaTb Kakyl YIrORHO KpH-
BYI0O H IO KaKOMY YIOIHO 3aKOHY CKOpOcTell.

Bo Beakem caydae o6mufi ¢BOGOXHBIH IEHTP TeJa M OTJeTawo-
WHUX MOJIEKYJ Trasa BCern2 COXPAHHT CBOe IepBOHAyaJipHOe MBH-
JKEHHE MJIM CBOM INepBOHAuYaJbHBIA MOKOH.

Usmenenne apuxerus OOYKH BO3MOXKHO TOJNBKO QO Tex MOp,
10Ka He BBLIIIeJ M3 lee Bechb ras.

1 CBOGOLHEIM OpOCTPaHCTBOM LIHOJNKOBCKHiI HasblBaeT Takoe IIPOCTPAHCTBO,
B KOTOPOM CHJIBl TACOTEHHS HJH COBCeM He MeficTBYIOT Ha Ha6JoLaeMele Tena,
HJIH JedCTBYIOT BechbMa cuabo.—/Ipinm. peo.
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Ho tax kax moreps ero umer HempepolBHO M NPH CPEXHHUX YCJIO-
BHSIX, 3Ta NOTeps NPONOPIHOHAJbHA BPEMeHH, TO M ABHIKEHHE MO-
KeT OBITb NPOU3BOJILHBIM TOJIBKO OTPAHWUEHHOE BPEeMsi — MUHYTHI,
qachl, [eHb, 4 3aTE€M OHO NeJaeTcs NPSIMblM DaBHOMEPHBIM.

Boofme xpuBoe pasdoMepHOe [BHXKEHHWE HJIH MpsiMoe Hepas-
HOMEPHO® IBHXXEHHe CONDSXKEeHO B cBOGONHOM IPOCTPAHCTBE C He-
[IpepbIBHOIO IOTEpel0 BeliecTBa (OHOPhI).

Tax xe JOMaHOe IBMKEHHE CONPSIKEHO C NEepHOMHYECKOI II0-
Tepeio BelecTBay.

Koneuno, 3gech onucaHa He pakera, HO HNPHHIMI IBHXKCHUS B
6e3BO3IYIIHOM IIDOCTPAHCTEE HaMeyeH NpPaBHJBHO. BeposiTHo, cam
[HuonkoBckull 3a6b1 06 3TUX JIHCTKAX...

Ilpowso posirux 13 JeT, u ynomMsHyTas Bhllle KHHra ®enopoBa
ToJIKHYJa 1IHONMKOBCKOTO HA HOBO® HCCJEIOBAaHHE.

B 1896 r. LluonkoBCKHH Hanncaa Hada o MOBecTH «DBHe 3eM-
au» 1. B rTperbell rnaBe 3TOH IOBECTH OH VKa3hBaeT Ha paKeTy
KaK Ha amnapar [IJIsi MeXILIaHeTHbIX MyTelliecTBuil. Bockmas riaBa
Ha3BaHa «J/IBa omnbiTa ¢ pakerofi B mpenenax armocdepbi», a Je-
catast — «IIpUroToBJeHuss K IOJNETY KPYroM 3eMJus.

Foaer 1896—1901 Obuiu 3aHATH y LIHOIKOBCKOTG OMBITAMH H
HCCNEIOBAaHUSMH IO AdPOIIIHAMIKe, TOCTpoiixci mepsoél B Poccun
asponuEaMuyeckod Tpyoel (1897) u OmBITaMH IO COTpPOTHBJIEHHIO
so3nyxa. B Hauase 1903 r. oH MOAroTOBHJ INEPBYIO 4yacTb paGoThl
«UccnenoBanine MUPOBBIX HPOCTPAHCTB pEaKTHBHBIMH NPHOOGPaMM».

B aT0#i menu coObiTUH MBI TOMKHBI OTMETHTb TPH naTbl: 1883,
1896 u 1903 rr. DTuM HCUepNLIBAETCS BECb CIIOP O MPHOPHTRTE
Unoskosckoro 3 00JacTH paker, O KOTOpPOM, Kcrartd, caMm lLluod-
KOBCKMH NHCaJ: <«IPUOPUTET CErONHS €CTh, 4 3aBTPA HCUE32ET»
(cm. ero crateio «OT camosera X 3BesmoJsery»); «Hukorma s He
MpeTeHN0BaJ] Ha IOJIHOE pelleHne Bompoca» (cm. «MccaemosaHue
MYDOBBIX IIPOCTPAHCTB peakTHBHbIMH npubGopamu», 1926). Ho
HecoMHeHHO, uro IlnHoskoscKuil mepBblli oTHana cebe sCHLIA OTYET
O TeX MepCHeKTHBAaX, KOTOPble HMeeT pakeTa B JeJie OCYLieCTBJe-
HUSI MEXIJIAHETHHIX IOJIETOB.

ITocote 1903 r. cacnyomass pabora LluoskoBckono HO pakeTaM
nosisusach B 1910 r. Ilamee B 1911—1912 r. um Oblia ouy6auKo-
saga Il yacts, a B 1914 r.— gmononmendne Kk [ u Il wacram «Hc-
CJIeOBAHAST MUDOBBIX IPOCTPAHCTB PCAKTIBHBIMH IIpHOCPaNMU».
3arem cyenyer nepepbie B 10 ser. M tojibko mocie OKTAGpLCKOH
pepouionud LInoJKOBCKAE MpofoUIKaeT RajbHeHlylo paspaboTky
ceoux upefl B o6nactu pareTHoro JeraHus. Ot 1924 r. coxpaHu-
nack ero pykcmnch «Kccemuueckuit kopabab». Cratei LlnosakoBeko-
ro CJeLyioT OxHa 3a Apyrodl, H ¢ 1926 r. oH KaxiAbld ToOJ MHUIET
00 HeckosbKy cTaredl. [IlpomykruBHocTs pabortel  IluodxoBckoro
NPUBONHT B u3yMJeHJe. Heo6XxomuMo TNpPHHATL BO BHUMaHHe, UTO

1 Tounee, nepbie 10 raas. O6 stom cM. npeauciosue «OT usmaress» B KHH-
re K. 3. Llnonkosckoro «BHe 3emsm», 1920, a Takxke «CompoTHBjieHHe BO3AyXa
H CKOpLIK moesm», 1927, B 0OOHX ciyvasXx KallykKCKOe H3JaHHe.
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3eCb MbI TOBOPHM HCKIIIOUHTEJIBHO 0O €nd pa60frax, 'IIOCBHIJJ,eHHbIX
pakeraM, a BE€Ab 'OH YcleBaJ InucaTh U pa6ora‘rb o BO3ayxolJa-

BaHHIO, N0 acTpodu3¥Ke, TeOJOTHH U TEOXHUMUH, DHIOCODNH u NO
JPYTMM IMCHUIJIHHAM.

Hyxno ckasaTb EKeckoabko cJoB 00 OTHOUIEHHH K paBoTam
LIHOJMKOBCKOTO CTapoil KacThl NHIJIOMHPOBAHHBIX YUEHBIX LApPCKOR
Poccun. B 1o BpeMs llmonkoBckuii ocTaBaJjicsi HENpPH3HAHHBIM ca-
Moyukod-uso6peratesem. Jlaxke TNOMBITKA KPYMHEHAUINX yYeHLIX,
kak Menpenees u Croseros, Hpusjeub BHIIMaHWHe OGLIECTBEHHOCTH
K HIesdM TaJaHTJHBOTO HOBAaTopa, pa3buBajuch O paBHOLyMIHE
Oypxkyasuu napckoit Poccum.

Huuto Tak He BO3Mymano [IHoMKOBCKOTO, Kak yKasaHie Ha He-
CBOEBDEMEHHOCTh €ro TexHuueckux upedl. [To sTomy moBUAY OH Ha-
nucaj ORHAXKIAbL IUCBMO, B KOTODOM TPOMUJ Y30CTh MBICJIH H OT-
CYTCTBHe MAJBbHOBHAHOCTH. BOT 3T0 MHCbMO HOUTH IOJHOCTBIO.

«EcTb peficTBUTENHHO Belld H [eja HecBOeBpeMeHHbIe, HO OHH
nagamoT camMu cobofi 6e3 BCAKOTO HacuJus Han HUMU. B To 2Ke
BpeMs H3BEeCTHO, UTO BCe BeJIMKHe HauHHAHHS OKas3blBaJHUCb He-
CBOEBPEMEHHBIMU W XO7si He 3alpeuiajiuch, HO, He HaxOoAs COYYB-
CTBHUSI, TaCJAM MJU NPOHHKAIW N0 Mady ¢ GOJblIMMH YCHJIHAMHA H
>)xepTBamMu. Tak, HeCBOEBpPeMEHHBIMH OKa3aJlHCh JKeJIe3Hble NODOTH.
Komuccn HM3BeCTHBIX YyYeHBIX H CICHHAJICTOB HE TOJbKO HAaXo-
LHJIH UX HECBCEBDEMEHHBIMH, HO Ja)Ke BPEIHbIMU H I'yOHTesIbHL(MH,
HanmpuMep, IJs 3KopoBbs. [lapoxon coumu UIPYWIKOH K He KTO-
HuOynp, a caM Bejuxuf HamoJeoH ¢ TeHHAJbHBIMH JICALMH €ro
BpPEMEHH.

Jlio6oe usobperensie, J0Gas opuruHAJbHAs MBIC/Ib Bhi3biBaNa
HacMeIlKH, IpecjefoBaHie 32 3JIOBPENHOCTBb. H, B JydlleM CJyuae,
3a HeCBOEBPEMEHHOCTb. DbUIO MHOMKECTBO M TJIYNBIX MbICJKeH K He-
JIETIBIX OTKPBITHH M H306peTeHuH, W NPOLEHT WX OBI OrPOMHBbIH,
HO YK€ JaBHO HCTODMUECKHH OIBIT I0KasaJ, YTo HH YydeHble, HH
CMeHaJJiCThl, HH MYyIpenbl, HUKOTAA He YMEJH OTJIHYaTh BEJInKOe
OT HHYTOIKHOTO.

{Ipencrasbre, uTO CpeIH HAc MHOSBHJICS UEJOBEK TaKOH XKe He-
o6bikHOBeHHbIA, Kak k. Bpyno, Tanuneii, Konmepruk u 1. m. Ero
HUKTO HO IOHHUMAeT, MAJNEHbKHH KPYKOK €ro YUYeHHKOB COMHERAeT-
csg B HeM, HO M COUYBCTBYsl, HAUEro He MOZKeT clesarb. Pemaxuuu
KYpPHAJOB He INPHHUMAIOT ero cTated, HaXonsd HX HEHAYYHbIMH H
NpOTHBOPEUAIlUMH COBPEMEHHBIM B3rasaaMm. Hm HyxHa MyapocTb
SHIUKJOMEeINUeCKHX cjoBapell. Kro corsacurcsi ¢ HEH33eCTHBIM
ueJloBexoM, HallafalilluM Ha OOlielpH3HAHHble aBTOPHTETHI.

Meu! ciymaeM He TO, YTO THXO H 3alaBJ€HO, a TO, YTC TPeMHT
3a rpauuuedi. KputukosaTh ke W pasbupaTb rpeMsiiee B TeUaTH
Mbl He B cuyiax. JlJifi 9TOr0O HYKHO ObiTh TeHIIajbHbIM, a Mbl JIOLH
3aypsmHbIe,

N uyro rpemur! I'peMuT aBTOpHUTET, KOTOPOMY MO3BOJAIT OHIH-
GaTbCsl M BPaTh, TPEMHT BCSIKHE, HMEIOLIHi CBA3H B CUJTy DOACTBA,
KapouTaja, HacleacTseHHore MoryiiecrBa. CKOMBKO HEBO3MOXKHOH
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Yermyxd MeyaTajoch M cefiuac meyaTaercs B JKypHaJaX. DTO OTUYACTH
XOpOllo: JIOXKb NMagaer cama cobolf m He cJaelyeT IPENsATCIBOBAThL
pacnpocrpanenuio ua2it Ho Hexopoio, yto mpaBo rojoca HMEOT
TOJIbKO CHJIbHBI® HJH YCTAHOBUBIUMECS aBTOPUTETHl H AHUIIOMHPO-
BaHHble yueHble. OCTa/NbHbIX OHH JKe NaBST, KaK KacTa» L.

Kak or sroro mucema ormyddaercs To, KoTopoe LlHONIKOBCKHE
Hanucan nepeng cMmepthio! «Jlump OKTa6pb,— mucajJ OH B MHCbME
k toB. CrajiuHy, — npudec NpU3HAHHE TPYAAM CAMOYYKH>.

ITocne pesomonud LIMONKOBCKUi, OCTABHB YYUTEJNLCTBO, BCIO
CBOIO 3HEpPTUIO HalpaBJgeT Ha JaJjbHelllee pa3BUTHE CBOUX MHied,
Ha H3JaHUHe H Holynspu3anuio cBoux pabor. Ilostomy ero paGora
u Oblia TakOH NpPOAYKTUBHOH B MOCJHEOKTAOPbCKHH IEepuoxy ero
JKHU3BHH.

B Hacrosiiee Bpemsi, MepefoOBbIMH COBETCKHMMH YYEHbIMH M HH-
JKeHepaMH Hayunble padotbl LIH0JKOBCKONO BLICOKO oOlleHeHbl. Mac-
Cbl TeXHHYECKOH MOJIONEXKHU NPHCOSNUHHUILCH K 3Toli oucHke. Ho
CO CTOPOHBI HEKOTODBIX «CKeNTHKOB», TAK HJ{ HHAYe CTOSLIHX Ha
IyTH pacnpocTpaHeHus TexHudyeckux wuueil Lluwonkosckoro, eie H
celiyac BCTpeyaloTC yHpeKy¥ B HECBOEBPEMEIHOCTH 3THX HAeH, H K
3ITUM JIOASIM HOJHOCTBIO OTHOCATCH cJioBa LIMONKOBCKOrO, IpuBe-
IeHHbI® B LUTHPOBAHHGOM BhIlle HHCHME.

IIupokne BO3MOIKHOCTH Hallefl COLUANMCTHYECKOH CTpaHb, B
KOTOPOH HayKa M TEeXHHKa CJy»KaT HHTepecaM Hapoja, IO3BOVISIOT
BbICKa3aTb YBEDEHHOCTb, 4TOo Haubosee IJIGLOTBODHO paKetHas
TexHuka Gyner pasBuBatbcd B CCCP. B arom yseped Gbul u Llu-
OJIKOBCKHH, IepeaBlluil 1epel CMEPThIO «BCE CBOH TPYHAbl [O arHa-
I{UH, DaKeTOIJNIaBAaHHI0 U MEXIJIAHSTHBIM COOGINEHHAM NapTHy
GOJIbIIEBUKOB H COBETCKOH BJIACTH — HOANHHHBIM PYKOBOAUTENISIM
rporpecca YesoBeuecKoH KyJbTypel» (M3 mucbMa LIHOJKOBCKOIO
toB. Cranuny).

Pons TpynoB LIHOJKOBCKOrO B pa3sBHTHH pAKeTHOH TEXHUKM B
Hame#d cTpaHe He MOKeT He ObiTh 3HauiTedbHOo#H. LldosikoBcKHil
yKasaJg HapGosiee palMOHAJbHBI@ MYTH M MePCHEKTHBHl Pa3BUTHS
3TOPO HOBONO BHIA TEXHHKH M JaJ pAL CXeM DakeTHBIX YCTPOHCTB,
KMEIOIUX MpPAKTHYECKOE 3HAuYeHHe He TOJbKO IJs GyAyIiero, HO
naxe cefyac.

dta posb nOMKHA GbiTh 3HAUHTENBLHOH W 3a rpanuned. B mBan-
gaThIX TOflax Halero cTosieTHs, Koraa uaen LluoskoBckoro craJgu
NpOHMKaTh cHayaja B ['epmanuio, noroM Bo PpanHnuio, NPHOPUTET
L{HOMKOBCKONO IIepecTaju OCHapHBaTh MHOTHE MHesTedd 3apoxK-
narourelica Torna paxertHoii TexHuku. PabGoramm Iumoskosckoro 3a-
HHTePeCcOoBaNMCh KakK ydeHble, Tak # TexHdKH. IIpod. I'. OGepr B
cerrsibpe 1929 r. nucan Lluosnkosckomy: «Ilocelraio Bam mpuser...
Haperoeh, utro Bol moxknerech HCIHOJHEHHs Baniux BBICOKHX Ledied...
Bul saxrim cBer M Mbl GymeM paboTaTh, HoKa BejJnuafimasg M:uTa
yeloBeUeCTBA He OCylIecTBHTCA.. Moo HOBYIO KHHMIY MOCHLIAIO
Bam u Oyny oueHb papm, ecaH B3aMeH Nogydy Bamum nocaenuune

! TekcT nMcbMa me4aTaeTcs ¢ PYKONMHCH ee B apxuse K. 3. LImosKOBCKOro.
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TPYZABL..» (OTPHIBKH H3 3TOTO NHCbMa BIIEPBLHI® ONYGJIMKORAHH B.
npunokenuy k kHure Llunosxosckoro «Hosslil aspomstans, Kanyra !,
1929).

Vnen LLHOKOBCKOTO MONBEprajiich OGCYXIEHHIO HA CTPAHWLAX
TeXHHYECKOH TeyaTH; OHH KPHUTHKOBAJIHCH, WHOrMA OCYMhJAJHCh.
Hanpumep, npeanoxenue LIMONKOBCKOTO NOMECTHUTb pPYJH  JAJs
ynpaBjieHUs: PakeTod B CTpye rasa, BbITEKAIOIero H3 CONMa pa-
- KeTHOTO [BUTATeNiss, W TaKUM 00pa3cM HOJYYUTh BO3MOXHOCTb
ylpaBjieHdsi pakerofl B Ge3BO3AYIIHOM IIPOCTPAHCTBE HJHM B BepX-
HUX cJosfx artmocdeps, BCTPETHJIO BO3paXeHHe CO CTOPOHBI He-
melkoro uHxerepa Jlagemana ®. Crarbs Jlazemana, 5 koTopo#l OH,
MeXAY MHpouHMM, cHe’daj psan 3aMeyaHHd H No 1oBody pafoThl
Luonxoeckoro «lccienoBanne MHUpOBBIX NPOCTPAHCTE pPEAXTHBHHI-
vy npuGopamu», K., 1926, BrizBana Bospaxenue' llnoinosckoro,
KoTOopoe W Obl1o OnyGJIHKOBaHO KM COBMeCTHO ¢ paboroii «Kocma-
yeckas pakera. OmeiTHasi moaroroBka», K., 1927. Cmycrs 15 Jqer
XKH3Hb JoKasaja npasory Llnoskosckoro: B nione 1942 r. Gbu1 mpo-
usBesed yMAyHbIH MycK HeMelKkoH pakersi A4, u3BecTHOH BNOCHEN-
cTBuM Toj HasBaHueMm Pay-2, cHaOXKeHHOH Kak pas pyJasMU IO
Mmerony, npempnoxenHomy IlunonkoBckum. Pymu Obiin chnenanst H3
rpa¢uToBOH Macchl M IOMEIIEHbl E ra30BOd CTpye PakKETHONO ABH-
ratejigs. PanuoHaNbHOCTh TakoOTO YCTpOHCTBA MOJHOCTHIO ONpaeda-
Jach Ha onbite. M3BecTHO, uTO pakera Pay-2 NpuUMCHSIACh HEM-
IaMd B MHHYBUIYIO BOHHY K&k CHapsl JdajbHero AeACTBHUS.

B 3Ty BOlHHY pakeTHas TeXHHKa clejaja DAl YCIexoB, H €CJyH
MBI COTIOCTABHM €@ NOCTHXKeHHMs ¢ umeaMH LlHoskoBckoro, To VBH-
nuM, uTo mocjemHuB s cBoeil paGore 1903 r. moutu TOYHO HpeENy-
rafajl COBPEMEHHYIO pakeTy Ha IKHUIKOM Tomiuse. LIHONKOBCKHHA
ngcaj; o pakeTe, HCHOJIb3YIOLIeH XKHAKHA KHCJAOPON B KauecTBe
OKHCJMTeNsl, O paKeTe, B KOTOPOH B KaMepy CropaHusi TOIJIHBO
nofaercs HacocaMu, © pakeTe, aBTOMaTHY(KH YHpasJsiolledcs.
«Heo6xoquMbl aBTOMaTHYeCKUe MpHOOpHl, YIPaBJaAoliNe ABUKEHUEM
pakeTbl M CHJIOI0 B3pbIBaHHA IO 3apaHee HAMEUEHHOMY IJIaHy», —
nucaj oH B cBoel cratbe B 1903 r. Tam e Oblla yKasaHa Bbl-
PCIHOCTL NOMeEINEHHs pyJiefl B rasoBod CTpye M3 COIJIA ABAraTessd.
B ykasanmcil Beimie pakere day-2, umeromell amury 14 m u Becd-
el B Havajse mosiera 13000 xe, ocyluecTBJEHbl BCe 3TII HAGH
LnonxoBckoro. :

B Hacrosiiee BpeMs TIOJYYalOT paclpocTpaHeHHe CcaMoJiersl C
pakeTHRMH ABurarendamu. lluoJKoOBCKHE pasjauyaj [ABa THIA Ta-
KHX camojeroB. Ileppblli OH Ha3biBaj CTPATOIIAHOM, BTOPOfA —
pakeroranoM. B cBoeit paGote, «CTparoliaH — HOJMYpPe3KTHBHbIH>
(1932) ou roBopuT o camoJeTe, MpeIHA3HAUYEHHOM IJs NOTNeTa Ha
GOMBLINX BHICOTAX M GOJMbIIMX CKOPOCTAX C IBHCATesNeM, KOTOPBIfi
MBI CeHYac OTHOCHM « ThIy BO3LYIIHO-PAKeTHBIX. PeajpHO no,106-

! Jlanee Bce KanyxcKue H3JaHHs COuMHenHit LIHOMKOBCKOTO MEI ofo3Hauaem:
6yksoii K.
2 ZFM, 28 ampena 1927 r.
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Hblll CaMOJIET C [BHraTeJeM TOrO Ke THMa, HO HHOH KOHCTDYKIUH,
Col1 ocymecTsieH no mnpoekry Kamnuuux ¢upmo#i Kamponu B
1941 r, 1. e. 9 Jer cnycrs. B paGorax «HoBuii aspomaan» (1929),
«PeakruBublii aspomnae» (1930) u «Paxkeromnan» (1930) Luoa-
KOBCKHH TOBOpDUT © CaMOJIeTaX C paKeTHbIMH [BUTATeIIMH Ha
XKUIKOM TomsiuBe, PeajyibHo NMoBoGHBIN camoJjieT OblT OCYIIEeCTBJEH
B 1942—1944 rr. B pame crpaH. Hanpumep, B 1944 r. mo :IpoexTy
Jlunmuma ¢upmoii MeccepuIMHTT OblT BhIIyIIeH caMoser Me-163
C paxkeTHbIM [BUIaTeJeM.

Hayunoe Hacnemcto IIHOJMKOBCKOTO CCTajoCh B BHAE KBHL,
GoJbIIEH YACTbIO M3AAHHBIX HM CaMHM Ha COOCTBEHHbI® CpeaCTBa,
i B BUAE pyKouuced.

SI3pik counmHenu#i IIMOJMKOBCKODO NHpoOCT, siceH H KpaTok. Texct
GoJsiplled 4acTbio pa30OHWT Ha KODOTKHE HYMCPOBaHHBIE Haparpadal,
obJerqaiolllye ¥ YTOYHSIOUIM® CCHLIKH Ha CINEJbHble Mecla COYH-
HEHI'H, HO BMeCTe C TeM JAeJaloilHe f3JI0KEeHHEe HECKOJBKO CYXHM,
KOHCIEKTUBHBIM. B HacTosleM wusganuu HyMepamus mnaparpados
OCTaBJeHa. HAMH B TOM XX BHIE, KaK 3T0 ZaHO caMMM LlitOJKOB-
ckuM. Berpeuaromgecs NpONyCKH HEKOTOPbIX maparpad)oB ABJAIOT-
csi CJHeNCTBHEM TOT'O, YPO CaM aBTOP BHIGPACHIBAJ HEKOTOpble Ma-
parpa¢nl, He HMeloLIHe 3HayeHHs. Ho B HEKOTODHIX CTATbdX, TAe
Oblla HapylleHa IOPsAKOBAs HyMEpallls, Mbl H3MEHHJIH HyMepa-
(M0 HAa NOPSIAKOBYIO, MHAue Oblad Gbl 3aTpYIHEHBI CCHUIKH HA OT-
OeJbHble MecTa 3THX cTaTed.

ITpu pemaxktupoBaHuu u3joxkeHne LlxonkoBckoro ocraBJeHO
noyrH Oe3 H3MeHeHHs. Mbl 3aMEHHJH TOJbKO pSI HETOUilbiX BBI-
paxeHuil B TeX DPYKOIMLCAX, KOTOpPHlE OCTAJUCh mocjie cMepru Llu-
GJIKOBCKOIG B 4YepHosOM Bunme. HeusbGexHbl OblIH HEKOTOLbBIE CO-
KpallleHHsl, BBUAY BCTPSUABIIMXCS IOYTH MUCJOBHBIX [GBTOPEeHHH.
B HeckosbKHX cJyuasix ONyIieHbl OTAeNbHbie ¢passl uan ab3aipwl,
He HMeOIlHe AaKTYaJbHOTO TEeXHHUECKOTO 3HAYEHHS H YCJIOXKHSAB-
IIHe H3JIOKeHHe.

OnHako Mbl MOUTH HE AONYCKAJH COKpALIEHHS paHee I[leyaTtas-
wuxca HayuHnix pabot Lluoskosckoro. ITostoMy B HaAcTOsLEM TO-
Me ero COUHHEHHH HeB03MOXKHO ObLIO CoBeplleHHO H30exKaTh MOBTO-
peHufl, 0COOEHHO B CTaTbiX, CAYXKAalUlHX LEJsM IpolaraHabl HOeH
pakeTHO#l TexHuKH. Tax/AX MecT, OfHAKO, He TaK MHOTO.

Komeurno, He Be3as BbICKasblBaHus [[HOJKOBCKOTO YO€IHTENB-
#pl. MHOTO® OH He MOT NpexBHIeTh, OCOOCHHO TO, YTO Tpelyer
NMpakTHYECKHX [OKA3aTeJIbCTB H OmbiTa. KpoMe uHCTO TeoperHye-
ckofl paGotbl o pakeraM, LInonkoBckuEl iIpakTHYeCKHX paGoT B
37Ol o6sacTd HUKorma He Bes. IloaToMy Hesb3s’ kO BceMy, UTO
HanucaHo LIHOJKOBCKIM, OTHOCHThCc 6e3 KpuTtukd. Ho wmama 3a-
jaua He 3akjioyajach B TOM, UTOObl IIPDOM3BECTH 3Ty KpUTHKY.
OcTaBpjgeM ee YUTATEJNsIM €I'0o COUHHeHKH, TeM Oosee uro I1lnod-
KOBCKMH Bcerma Goposicsi 3a IpaBO CaMOMY H3AAaThb CBOM TDYMBI,
cynMTasg, YTO (OTHILIYTCS B HAapode MOHUMAIOHIXe YWTATeNH, KNTO-
phle M CHEJAT MM CHpaBelJIMBYIO ONeHKY» (u3 craThu Li4071<0B-



Paborer Lluoskosckoeo no pakerxod Texnuxe 11

ckoro «Cygp0a MbICAHTeNIEH HJIH [ABAAlaTh JeT 1o, CUyIoMs,
1924).

Tepmunosores LluoakoBckoro ceoeoGpasHa. Mbl ocTaBisiu 6Ges
H3MeHeHHs] TePMUH «DEaKTHBHBIH» B T€X MeCTax, rle B Hacrosliee
BpeMsi Mbl [OBODHM <DAaKeTHbli», HO 3aMeHHJIH, HANPUMED, <«CHKU-
MaHHe» Ha «cxaTue» M T. A. B HeKOTOpBIX MecTax, oOCTasJss
_ TepMUHOJIOTHIO LIHONIKOBCKOTO, MLI B HpHMEUaHHAX NaBaJH COBpe-
VeHHYIO, CJIOBOM, CTapaJjuch COMHHEHHS LIHOJNIKOBCKOMO OCTABUTHL B
TOM BHJ@, KdK HX IIHcajJ OH CaM.

Ecau s3blK LIHOJKOBCKOTO OUeHb SICEH, TO ITONG HEeJb3fg CKa3aTh
0 MaTeMaTuyecko#l cropoHe cro TpyaoB. Ias OykBeHHBIX 0GO3Ha-
ueHHH B (popMyJax OH NpuMeHsJ IVIaBHBLIM 00pasoM pYCCKHE aJf-
$aBUT H, ©OUeBHJHO, NPUBBIK K TakKiM o0003HayeHUsIM. Bo BecsikoM
clydae M3BeCTHA TOJMBKO w©fgHa padora 10 pakeraM, H3JaHHAs
B Kanyre, ¢ JjaruHckumMu o003HaueHHsIMH. JT0 2-@ H3daHge <«Pa-
KeThl B KOCMHHYECKOE€ NPOCTPaHCTBO». Mexny TeMm, Takoe Hauepra-
uue GopMyda, Pes3Ko oTJaHYaoLieecs OT OOLISNPHUHATOIOG B HALIeH
CTpaHe M BO BCeM MHpe, BecbMa 3aTpyAHsSET HX uTeHHe. ToJbKO
g «M36pannbix Tpynaxy Llnoakosckoro, usnasHeix OHTU B 1934 r.
Bcero B kosinuectBe 1500 3k3., TpaHckpunuus ¢GopmyJa Gblia H3Me-
HeHa. Hamu, KOHeuHO, B OTHOLICHHH TPAHCKPUOLUHU (OPMYyN BHe-
CeHbl BC® HEOOXONUMble H3MEHEHHs.

BropelM HEymoOGCTBOM, SaTPYNHAICIIHM C HAIled TOUKH 3peHHUs
'BOCHpHSATHE BbIBOLOB [IHONKOBCKODO, SIBJIsi€TCS NPHHATAS HM HJ-
JgiocTpanusa ¢opMmyn nocpenctsom tabguun. Hu B ommolt cBoeil pa-
gore lLluoskoBckuli He mnpuMeHseT rpaduueckoro i300paxeHus
(PYHKIHA, K KOTOPBIM TaK NPHBBIKIM y4eHble # TEXHHKH BCETO MH-
pa. LuouikoBckufl wmelcaus o6pasamMu. IJisi TODO HJIH HHOIO IOKa-
3aTeNIbCTBA €My HYXKHbl Obi NpHOMIKCHHblE, TI'py6o ©OOGPHCOBHI-
BalolHe Xapakrep Kako#-nubo ¢uaudeckoll 3aBUCHMOCTH, 1AHHLIE.
J1ofi mesu BCero MHpolle, O ern MHEHHIO, CHYXHJH KpaTkue Tab-
Juipl. MBI OCTaBHJIH STOT €T0o MeToi 0e3 u3MeHeHHH.

BovIbIIMECTBC  MaTeMaTHUYECKHX BbIKAALOK Obuto HyxHO Ilu-
OJIKOBCKOMY JIJIsi 3CKi2HOTO, €CJH MOXHO TaK BBIPA3HTbCA, AOKaA-
3aTeJIbCTBA TOH HJM HHOH TexXHuuecKofi uacu. Bpsam Jju GoJblIiH-
CTBO MaTreMaTHYecKuX BbBOLOB LlioJikoBckoro OyAeT HCIOMB3O0-
BaHO MHXKEHEpPAMH TpPH JIDAKTHYECKOM OCYIIECTBJICHHM COOTBET-
CTBYIOIMX TeXHHYECKHX TMpoekToB. Orpomioe GOJLUIKHCTRO BBI-
uncyaenuit LIpONKOBCKONO OYeHb NPUOJNH3UTEJBHO W TpebyeT OCTO-
poXHOPO oTHOWEHUs K cebe. Ho MHOTHe TexHHYeckHe® HIeE, MOKa-
3aTeILCTBO OCYIECTBUMOCTH KOTOPBIX chesano LlnonkoBckuM, €e3s
COMHEHHs, OYLYT HCIIOJb30BAHHL.

» B HacrosiieM H3MAHWH MBI IIPUHSIH Xpo-HOJlomtlecxuﬁ IOPAAOK
pacnosioxenuss pa6or llmomkoBckoro. IJTO y3jaHue He ecTb NnOJ-
Ho® coOpanne paGor LIMOAKOBCKOTO, HO BO BCAKOM cJyuae NOUTH
zce HauboJiee 3HauMTeubHBIE paGoThl O paKeTaM, BbIIIENUIAE MpH
ero JKHM3HH, KaK H3JaHHBIe OTIACJBHbIMH KHHUTAMH, TaK W IOSEUB-
uiMecs B BHAE CTaTeil B PasNHYHBIX XKypHAjax M COOPHHKAX, BO-
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LM B HaCTOsllliee H3ZaHue. Bollim Takxke HEKOTOpble PYKOIHCH,
NUMeolle HayyHO-TeXHHYEeCKOoe GHaueHHe H He 'oNyGIHKO2anHbe
panee. TakuMm oOpa3oM HacToswWMH TOM ssisgeTcd HauGoJce GOJ-
HbBIM co6panueM pa6Gor Llx0JIKOBCKOTO N0 pakeTaM.

Yactp pa6or LlHOJKOBCKOrD MbI NOMeLIaeM BlepBble, HEKOTO-
pble e MeYaTaloTCs BTOpPOil pa3, a HMEeHHO Te, KOTopbie OblJIH H3-
naHel caMuM llHonkoBcKuM (CJI€LyeT OTMETHIb, ONHAKO, YTO 3TH
H3MaHUA B NPOAAXKY HO MOCTYNAJH U PaclpOCTPAHSAJHCH HCKJIOUH-
TesbHO caMuM LIHOJKOBCKHM) HJIM GBUIH UM IOMELIEHBl B HepHO-
nuueckodl mpecce. HakcHen ocranbmble neyartaioTcs B Tperuil pas.
Oto riaBHHIM 00pasoM Te paboThl, KOTOpble BOLULIH BO BTOPVIC
KHUTY «HM36paHHBIX TpyZOB» L.

OG sTOll KHEre, KOTCpAs BbIJA, KaK M3BECTHO, MOM pamakuued
TakoTO TIJy0OKONO 3HaToKa mnpoOseMbl pakeTollJiaBaHHs, KaK Io-
kofiublfl nHk. P. A. Llanxep, MOKHO NaTh HaHJyulIMH OT3BIB. MHI,
MOJIb3YAACh TEKCTOM 3TOH KHHTE, B Halllel paGoTe COUJd ilyXKHBEIM
COXPAHHUTb MOYTH BCG TIPHMEYaAHHs, XOTOpble OH crejall K BOILeM-
weM B 3ToT ToM npousBemeHusaMm K. 3. Llmoskosckoro.

K coxajnenunio, ofHako, B 3TOM H30aHHK Obliu co6paHm TIJaB-
HBIM 06pa3oM TOJIBKO Te COUHHEHHS LIIOJMKOBCKOTO, KOTOPb® MGUIy-
YHJH Yy HEero MareMaTHYecKylo o0paboTKy, NpHUYEM HEeKOTOpbie
NPHHIUNHAJIbHEE BBICKA3bIBaHHA IIHOMKOBCKODO OBLIM ONYLIEHHI.
Tupax wu3nanus, Kak Mbl yKasblBaJju, Obln HHuTOxeH. [losTomy
B Hactosiliee BpeMs MHOTHe 3HaloT LluoukoBCKONO He mo ero pa-
6oraM, a mo odepkaM © LIMOJKOBCKOM B NONYJSIPHBIX MKypHAJNAX
u apyrux wusgaHusx. PaGornl Llucaxosckoro, sowemmune B <i3-
OpaHHBI® TPYyIbI», IeuaTaloTcd HaMH IO TekcTy «M36pawHbix Tpy-
IOB», ¢ COXpaHEHHEM KaK YyKe CKasaHo, HNpHMeuyaHud penaxvopa
ux nHxk. P. A. Ilaunepa®. MHorue BBHINIyLIIEHHbBIE MECTa BOCCTa-
HOBJIEHBI.

Heckonbko cJa0B ¢ pacrpocTpaneHHOCTH coyuHeHn#t IImonros-
ckoro o pakerax. OcHOBHBIE ero paGoThl ObLIM H3LAHBH B TEPHO-
aryeckodh mewatn B 1903—1912 rr. B KosMuecTBe MPHAMEPHO
4000 3k3. Kanyxckue usmamus camoro I{HONKOBCKOro OOLIYHO BBI-
xonuau B KosuyectBe 2000 3K3. M pacmpocTpaHsIMCh HM He BCEraa
noaHocThio. [IpuGaBup cioma «MI3GpaHHble TPyAbl», Mbl TIOJMYYHM
scero 7 500 ycnOBHBIX 35K3eMINsIpoB coGpauudl counkenafr. M 210
sa 30 ger. Uudpa nHuuroxHas!

Hackosnbko Ham HM3BeCTHO, 3a TI'paHMieldl He H3NaBaJHCh TPYIb!
ITuonkosckoro. Ero counneHHsi TOJBKO pedepupoBaJHCh U MOIly-
JSPH3UPOBAJIUCE OTHENbHBIMH pPAaOOTHHKAMH H 3HTY3HAacTaMH pa-
KeTHOH TeXHHKH.

1 K. D LuonkoBcKHi, Vs6panuse Tpynsl, Kuura II, PeaktusHoe nBH-
xenne, nog pen. umk. ®. A, Uawunepa locmauMernsnar, 1934, 216 ctp.

3 KeraTd, 0 IpuMedaHusaxX. B HalleM H3ZaHMH TPU PQua npUMeyaHmil: a). ca-
moro Lluosakosckoro, 6) uHx. Llanmepa u B) penakuuH, ITocnennue, T. e. mpHMe-
vanus Ilannepa W pelaKUHH, MMEIOT COOTBETCTBYIOIIHe YKasaHus. I[lpaMeuaHHs
caMoro LIHOJKOBCKOTO HHKaKHMX yKasaHWil He HMEIOT.
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Orcioga BHAHO, YTO PaclpOCTPAHEHHOCTb COYHHEHUH Iiiioyikon-
CKOTO MO pakeraM H MEXIUIAaHETHbIM CooOluieHusM ObWia cosep-
UIEHHO HEeNLOCTaTOYHA. :

[epefinem Tenepb K pPacCMOTPEHKIO OTHAEJbHbIX MPOA3BEIEeHUH
| [#OJIKOBCKOTO, TIOMEIIleHHBIX - B 9TOM TOME.

B mepBylo cuepenb Hallieé BHWMAaHHe IIPUBJIEKAeT psl craref,
woTOpble MOTYT ObiThb GObeAMHEHbl oOWHM 3ariaBueM «lklccaeno-
saHUe MHDOBBLIX IIPOCTPAHCTB C IOMOIIBIO pPaKeTHBIX almapartoB».
Ciona oTHocsiTcsl Haubogee paHHue paboTel llmosxoBckoro mo pa-
KETaM.

«Pakera B KOCMHYECKOe INPOCTPAaHCTBO» — HepBad paGora Llu-
JIKOBCKOrO O pakerax, Obljia BHEpBble -HACYaTaHa B KypHase
«Hayuroe oGo3penues, Ne 5, 1903 r. mon sarsiaBuem «HcciiemoBa-
HHEe MHPOBbIX IPOCTDAHCTB peakTUBHbIMU mnpubopamus». Ll-104x0B-
CKHH BIIOCJEJCTBHH HasblBaJl 3Ty paboTy HepBOH YacThIO CBUErO
Tpyna. B 1924 r. B Kajnyre ora Oblia BhiyneHa OTAEIbHOH 6po-
WIOpof MOX HOBBIM 3arviaBUeM, IIOJ, KOTOPHIM MBI MOMENAeM €& H
B 5TOM TOME.

ITepemena 3argasds, Kak MOXKHO [OTraablBaThCsl, O0BSCHACTCA
teM, uro B 1923 r. Bmmaa kHura OGepra «Die Rakete zu den
Planetenrdumens. ITours nOC/HOBHBIH [epeBON 3arjiaBus 10H KHHATH
IlnonkoBckuii B3dJ B BHAEe MpoTeCTa MPOTHB TONO, YTO KHUTA
OGepra 6Obla BOCTPUHATA KaK HOBOE OTKpHITHE, TorAa Kax Lluos-
KOBCKUil Te xe uaen BhickaswiBas euie B 1903 r. [losromy B usna-
"Hun 1926 r. IlrzonkomckuM Oblla NOMenieHa B BHIE IPERYCIOBHS
cratesi «Cynp6a MbicauTeJeH WIH JABAaAuUaTh JeT IO CIYIOM», B
KOTOpOil OH KajoBaJicsi HA 3a0BeHHe, OKp)iKawliee ero paGoThL.
OTta craThl HaMH ONYLIEHA.

B «Hs6pannbix tpymax»! 1934 r. pafora Lluomkosckoro Gblna
IoMellleHa NOJEOCThIo. Mbl meyataem ee mo Tekcry «Ms3Gp. Tp.s,
HIEHTHYHOMY C u3fnanuem 1924 r. IlepBoe wusmanuwe (B XKypHaje
«Hay1Hoe o0o3peHHe») ObLIO BHIIOJHEHO, MO OT3BBY camoro Llu-
OJIKOBCKOTC, KpaliHe HeOpexHO.

PaGora llnonkoBckoro «Pakera B KOCMHYECKO® NPOCTPAHCTRO®,
0e3 COMHEHHs, OJHA H3 OCHOBHBIX ero paGoT 1o pakeraMm. Bmecrte
¢ TeM 3Ta paGora MMeeT [pPABO HA3bIBATLCA KJACCHUECKOH B NaH-
HO#l o6nact#. 3HAKOMCTBO C HeHl HeOGXOANMO KaxKIOMY, HHTepe-
CYIOIEMYCSl He TOJIbKO INpo6JeMOH MeXMJIaHeTHBIX MOoJeTOB, HO
BOOOILle PEaKTHBHBIM {BHKEHHEM.

- TepmunoM «peakTuBHBII HPuGOP», HACTO BCTPEYAOULIAMCS Y
LinonkoBckoro, oH 06beNHHSET BCe JeTaTelbHble AannapaTthi, IBH-
XYLUnecss BCJENCTBHe NEHCTBHS CHJIBI TATH PaxeTHbIX aBurarejefi.

«HccnenoBanne MipoBBIX NPOCTPAHCTB PeaKTHBHEIMH MpuGopa-
va» (i kpatko «Hccieposanue 1911—1912 IT.») ObLIO HOMeE-
weHo B xypuaje «Bectnuk BosnyxomsmaBanusi» B 1911 r. B
Ne 19—22 u panee B 1912 r. B Ne 2—9. Mb mewaraem CTarbio
O TEKCTY 3TOr0 KypHaJja, BBelst psil TeX INONPaBOK H LOMOJHE-

* Nanee 510 H3jaHHe HaMH cgKpamieHHO oGosmauaercs «Ha6p. Tp.».
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Hu#l, Koropple LImosiKOBCKHI COOGCTBEHHOPYYHO CHEeJNal B Hameya-
TaHHOM TekcTe XkypHajta. «Mcecrnegzosanue 1911—1912 rr.» Huon-
KOBCKH{ HasblBaJ BTOPOH YacTbio CBOEro OOJBIIONC TPy:Ma.

BrocaenctBru npa usmamun «Hccrexosanua 1926 ro» Lluoa-
koBCKHM B3aa u3 «MccnenoBaumusa 1911—1912 rr.» [osdawocTbio
npenucioBie u ryaeb. «PaCora TATOTeHHS Hpu yAAMEHHH OT [Ja-
HeTbl» N «Cxopocth moJseta u BpeMms noderas. Ilocaemnnuit Tpyn
aBJsieTcd GoJee H3BECTHBIM, OoJsiee 3HAUYHTCJBHBIM, LIMpE OXBATHI-
BaolieM NpobJeMy, T[O3TOMY YKa3aHHble BBEAeHHE W JBE IJaBbl
(B coxpamieHHOM BHJIC) Mbl ocTaBHau B «VicciegoBauuum 1926 r.»,
a B «HccaemoBanuu 1911—1912 rr.» ouycTuss npegucaosune. 3a
npenucnoBueM <«HccaemoBanus 1926 r.» y LlrogkoBckoro ciemo-
BaJo mpocrpaHHoe «Pestome pabotel 1903 r.». Mbl ero sHauuTesb-
HO COKpaTUJM, OCTaBiAB TOJbKO TJIABHble NPHHIUIHAJILHLIE [OJO-
HEeHHsl, TaK KaK 9TO pesiOMe KPaTKO H3jaraeT CONepKaHde CTaTbh
«Pakera B KOCMHUECKO® IPOCTPAHCTBO.

«HccnenoBanue MHPOBHIX IPOCTPAHCTB pEaKTHBHHIMA NpHGO-
pamu» (momosiHerne K I u Il wactsiM Tpyma Toro ke HasBaHHs)
6ouio HaneyaraHo B 1914 r. Mel nepeneuaTtsiBaeM TEKCT € 3TOrO
A31aHusd, BBIIYCTHB HECKOJbLKO IE€pBbiX CTpahHl, Ha keTopblx Llu-
OJIKOBCKHUM ObLIH [IOMeleHbl OJ1arolipHsITHBIE OT3bIBBHI CHEIL:aJHCTOR
toro Bpemenu o I u Il gactax ero Tpyna.

Crates «KocMuueckuii kopaljib» MeyaTaercssi BIEPBLIZ IO pYy-
komucu 1924 r. Crates mpenHasHauanach LIHONKOBCKHM K lleuaTH
H Oblja HallpaBJeHa HM C 3TOH Lejblo B Hiode 1924 r. B XypHaj
«TexHuKa H KH3Hb». OJNHAKO peNaKlHs BO3BPAaTHJA CTaTbi0 aB-
TOpy, He HameyaTaB ee. B craTbe CONEpIKHTICS HHTEpecHOe YykKa-
3aHHe Ha HCMOJib30BaHVe TOPMOXKEHHS O 3CMHYI0 aTMoc(epy InpH
CHOYCKe Ha 3eMJII0 MeXIJIaHeTHOro KopalJs. AHajoTuuHi1 MeTOI
BIIOCJIENCTBHH OblI Takxke mnpennoxed [omanHoM B era «Die
Erreichbarkeit der Himmelskdrper», 1925 r.

Cratpa «HMcciemonanue MHPOBBIX IIPOCTPAHCTB PEAKTHBHBIMH
npuGopamu» (uau kpaiko «McciemoBanue 1926 r.») Oblia u3naHa
[HuouikoBckum B 1926 r. B Kanyre. Ha o6moxkke sHauujgach Han-
nuck: «[lepeusmanue pabor 1903 u 1911 rr c HekOTOpBIMH H3Me-
HeHUSIMH H JonojiHeHusiMu». Ho 3To He COOTBETCTBYyeT JeHcCTBYU-
TeqbHOCTH. Take He COBCEM BEpHO M Ho3AHefee 3adBjeHHE
IIHONIKOBCKOTO, UYTO <«HPUIIIOCH B CHJY MaTepHaJbHLIX YCJIOBHH
OTDAHUUNTBCA ONHHM HOBBIM». HecoMHeHHO, YTO HaHHBIA TPYL HC
ecThb Ilepeu3flaHue paSoT MPOIUJBIX JieT, HC BMecTe ¢ TeM paboTsl
1903 r. u ocoberHo 1911 r. oTpaKeHbl B HeM.

B «M36p. Tp.» 1934 r. u3 aroit pabornl 1noJKoBCKOTO GblLIM
ECKJIIOUEHbl BBICKA3bIBAHMS, HMeoliue oOWi# xapakrep. Mo 1e-
yaraeM HAaHayio paboTy lLlnoskoBckoro modTd moJiHOCTBIO. Ilpenu-
CJIOBHE K 3TOH CTaTbhe, KaK YXKe YKasblBajoch, Hamucawo B 1911 r.
Cratpa «HMccaenosanme 1926 r.» momenmieHa B HacrosiieM cGOpHM-
ke Bnepenu craTe «KocMmuueckuii kopaGab» 1924 r.

B apxuBe Llnonkosckoro 6GbIa H3JiileHa PYKONHCh, HMEIOLIast



Paboret L{uoskosckozo no pakeTHOU TexHuxe 15

HasBaHue «Ajp060M KOCMHYECKHX HyTewlecTBuii». TekcT 3Tore aJk-
6oma umeer paty 21 uioHs 1933 r., pUCYHKH Xe AeJlaNiCh B NEPHOA
oKTsi6ps 1933 r. — MapT 1934 r. Texcr mocBsimeH ryaBHBIM 0GpasoM
BOMpocy 00 YCTpOHCTB® MeXMJaHeTHbIX CcTaHUuH. PHCYHKH aJib-
foma cpesadbl Ha TeMmbl TekcTa. AabOOM, CyAs MO HAANuCH, Npe-
craBasier coboél Marepuan pasi COBKLHO, MOTOBUBIIHMHACS, IO IpENIO-
noxenuto B. H. Bopo6reBa, B cBA3u ¢ noctaHoBkoil ¢uiabma «Ko-
CMHUECKHH pefic», pemakTopoM KoToporo Gbur mpuraamen [14oJxros-
ckufl. '

Pucynkn asb6oma (4YHMCJIOM CBbIlE CTA) OYEHb NPUMHTHEHDL.
[TuonKOBCKHH, naBas 5CKU3bI, IOJIaraj, 4TO IO HHM MOMXKRO cle-
JaTb MYJbTHIUIAKANKO. PucyHku Gosbllell YacThio H300paxaioT
pasnuuHble 3(Q¢eKThl OTCYTCTBHs1 TATOTEHUA. Bouplmoro mnxTepeca
OHH HE€ NPEeNCTaBJAIT, HO HEKOTOpble MOTYT CJYXHTb HJLIIOCTPa-
UMAMH K pa3/JHYHBIM MeCcTaM K3 IIPe[IICCTBYIOIHX COTMHERHH
[I1oJKOBCKOTO U IOTOMY HAMH cOXpaHeHsnl. Pucynku 3, 5, 7, 8 u 9
(nymepanusi «ajabboMas) KLOOXONAT KaK MJIIOCTPAlHH K CTalbe
«PeakTuBmoe nBuxkeHne», pucyHku 11, 12 u 13 nokaswiBaloT pas-
JIHYHBI® METONbI MOBODOTA pakeThl B (Ge3BO3LYIIHOM MpPOCTRAHCIBE.
Ducynox 49 moxeT ObITb OTHeceH K craThe «KoCMHUYECKHE KO-
pabab», U TOJBKO DHUCVHOK 54 CTHOCHTCS HENOCPENCTBEHHO K BO-
fIpocy O MeXNJAaHeTHOH cTaHnuu. Hajanucu K puUCYHKaMm CIejaHbl
camuMm IlroakoBcKHM.

O npyrux craTbix, TeMaTHYeCKH OTHOCAIUUXCA K TOf Xe rpyn-
ne «HccmenoBanuii», ondmuorpaduueckie yKI3aHHUS 4UUTATENIb Hal-
JeT B CIelHaJbHBIX NMDHMEUYaHUsX, NAaHHBIX HAMH B KOHUE KaXIOH
crateu. K Tpynam LlpzoskoBckoro, HOCBALLEHHBIM caMoJeTy ¢ pa-
KeTHBIM JBHTaTeJjIeM, OTHOCATCSI CJENYIOLUIHC CTaThH.

«HoBrlfi aspomnans. PabGora Oniia wsnana [lwroaxoBckum B
1929 r. (K.) u Bomuma B «M36p. tp.» 1934 r. dror tpyn [luos-
KOBCKCTO siBJisieTcsl 3aBepliawoomiell ero pabotofi no OGBYHBIM ca-
MoJieTaM H BMecTe C TeM NepBofl padoTodl o pakeTHOM CaMoJIeTe,
BepHee, O HAvaJbHOI CTAafgMiM B Da3BHTHM DPAKETHOTO METONA JISTa-
nuA. ITo moBony crarbu «Hosbilt asponaans cam Iluowknsekuit
nucan caenyiomee: «Muorne, cnenannsie wHo# B «HoBoM avpo-
IaHe» BBIBOIbI, OKA3aJMHCH CXONHBIMH C BbiBoaMmu pabormt Kop-
eun-Kpyrosckoro (CIIA, 1929). Hanpumep, 4TO CKOpOCTb a3po-
IJIaHa NPONOPLHOHANSHA KBANPATHOMY KOPHIO U3 pa3pexkeHHs BO3-
nyxa, morpe6Has Xe JHeprHs MNpPONOPIHOHAIbHA CKOPOCTH CAMO-
Jera. DTOT BbIBON, KAK H ApYyrue, ciejaH MHo0 emre B 1895 r.
E 3a6bITOM Jaxe MHOIO Tpyle «AspoljiaH», HaneyaTaHHOM B JKYp-
Hajle «Hayka u xusHb» (cM. maparpad 83 u zmp.) '».

IMpenucnosne Llnosmkosckoro K cratbe «HoBbIE aspomnans, Bbl-
nyuennoe B «M36p. Tp.», HaMH NeuaTaeTcs.

«PeakTuBHBII aspomyau». Pykomucs 3Toro Tpyna noMeueHa
1929 r. u usnana Iluoskosckum B 1930 r. B Kaayre. Ha obnoxke

1 3aMevaHHe aBTOpa Ha cTp, 30 kmurm «JlaBnewHe Ha mIocKocTh», 1930,
K. — Hpun. peo.
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‘€CTb 3aMeyadue  «B3Aro u3 GouibLIOH pYKONHCH», ONHAKO ~OOTBET-
CTByIOUleH pykomucd B apxuBe LlHoakoBckoro OGHApy&KeHO He
Obl1o. MoXHG IpenmoJararb, Kak Mbl YBHAHM Jajiee, 410 3Ta py-
KOIHCh TepepabarbiBajach aBTOPOM B CaMOCTOSITEABHYID CTaThIO.
PaGora «PeaxruBublii asponjaH» Obula nomcinena B «FI30p. Tp.»
1934 r.

«Pakeronyan». Crates ny6aukyercs smepsoie. B apxuBe ILlu-
ONIKOBCKOIO Oblja HafigeHa Gogbliasg HEOKOHUYEHHAS PYKOMHCH TOMX
HasBaHHeM <«Bocxozsilee YCKODEHHO® [BUXKEHHO pPaKeTGILIaHa».
ConepxaHue 3T0H pyxkomucu cjenymomee: 1) ¥YcrpoiictBo u Beco-
Bas cnenuukanus paxeromsnana (§ 1—46), 2) Ilomvem pakero-
nnana (§ 47—66), 3) Bolner pakeromnana u3 atmocdepsr (§ 128
o okoHuaHus pykonucu). Ilaparpadgel 67—127 ne Halgeubl HJHM
nponyuleHsl. B pykoulcu MHODO CCbUIOK Ha «PeakTHBHBIH a3spo-
miaH». BBuay Toro yro B crathe «PeakTHBHHI aspomsal» Tpak-
TyeTcsl IVIaBHBIM 00pa3oM SHepreTuueckad CTOpOHA IPOJJewbl, KO-
Topas B HafIeHHOH pPYKOIMCH He OCBellaeTcs, MOXKHO MNpeanosa-
TaTb, YTO HEKOTOpHIE M3 OTCYTCTBYIOIIMX HaparpagoB Oblld aBTO-
pOM u3BATH A5 cTarbd «PeakTuBHBIA a3spomjad» H H3AAUBI OT-
nensrofi Gpoiutopofl. OcraBmasics yacth pykomucd B 1930 r. (mo-
merka llnonkoBckoro) mepepafaTbiBajack B CaMOCTOATEJNbHYIO
ctaTbio. Eciiu Hame npenmnosioxeHue NpaBUJbHO, TO Hauamo paGoThH
HaJ DYKOMHCBIO LOJIXKIO ObITh OTHeceHo K 1929 r.

ITon HasBarueM «PakeroliaH» Mbl neyataeM NepByld H BTO-
pylo uacru pykomucu (T. e. § 1—66). Ilocaennssi yacrh, Kacaio-
Hrasicss BbLIETA pakeTosl1aHa 3 aTMmocdeps], HaMu ONYyILeHa BOECE,
TaKk KakK pacueThl, COI=piKaliyecsi B HeH, HOCAT Xapakiep NpPHKH-
IOK W HCKaHUU TNpaBUJBHOTO MeTona. Brawajse IluosikoBckuili He
MPHHUMAaeT BO BHHMAKHe KPBbLIbS DaKeTOINJNaHa; METONHKA pacyera
3Mech MOX0XKAa Ha n3noxeHHywo B «Mccaenosanum 1926 r.». Ho B
pesyJbpTaTe pacuyeTa asTop BUIWT, YTO NOALEMHOH CHJBI OT OXHOTO
KOpIlyca HeXBaTaeT MJs 3HAUMTEJBHCTC MOAheMa H MO3TOMY [ajee
OH yxe IpHHAMAaeT BO BHHMaHHe Kpblibd. Pacuer He OKOHYCH.

«Crparonyian nojypeaxkTuBHbifl». OTpHBOK H3 310 paGOTH
1lnonkoBckuii omy6auKoBaj NON TeM e HasBamuneM B 1932 r., K.
dtor oTphIBOK IoMemieH W B «M36p. Tp.» 1934 r. B npuvevaHuH
K 3ToH crathe llmonkoBckuil mucan: «[Ipoposxenue pavoTit Io-
cTaparnch H3faTbh 0co30», HO He ycles caena b aroro. [locae cmep-
tn LlnosakoBckoro B ero apxuBe Oblia Haiiiena GoJbluas, H) He-
OKOHUEHHAsA PYKONHCh MON HAa3BAHHIEM .«Bocx»isiiee YCKOpSIK.fuee-
cAd JBHXKeHHe caMmoJsera». YacThb 2T0il pykullHCH TpeACTaRJsia
onyGaukoBaHHbIH 11a0MKOBCKHM OTpBLIBOK.

Unes monypeakTHBHOrG cTpaTomiaHa noseuaack y Llnos xos-
ckoro B 1930 r., Kax 3TO BUAHO H3 YEDHOBHUKOB DYKOMHCH, ¢ THO-
cAWUXCS HMEeHHO K 3toMy rony. CaMa pykomuch momeuena 1931 r.

Msul neuyataeM pykonuch Inon HasdBanueM «Crparomnan mogry-
peakTHBHBI». B KkauecTBe EBBemeHus K 3TGH };;a60Te Mbl 1CIOJb-
30BaNM¥ YacTh YepPHOBMKA, HOCAMIEro HasBaHie «BoicoTunlfl camo-
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JeT HJH CTparollia», cocraBienHoro Lluosmxosckum. K Hymepauus
OTIEJILHBIX TaparpagoB pyKONHCH HE COBMN2LAeT C HyMepauuei
H3NaHHOro paHee OTpbiBKA. B mocaennem 6blio 39 maparpagos
(#auunas c mnepsoro), HpuyeM 17 mnponyumeno camum Ll:0mKoB-
ckuM. B pykonucu 3t mnaparpadsl npodyMmeposaHel or 1 g0 50,
npuyeM Takxe paf maparpados mnponyimeH. Mpl coXpaHHAH HyMe-
paunuio HM3MAHHOM CTaTbH, a jAanee, HauuHas ¢ § 51, coxpauuau
Hymepanuio pykonucd, Taxum o006pa3oM HOJYYHJICA NPODYCK B
11 nmaparpadoB. B AeficTBHTENILHOCTH NMpPONYCKOB B HM3JIOMEHHH HET.

B pykonHcH OTCYTCTBOBaJIO HECKOJIbKO CTPAHHI, YTO OTMEUeHO
B TEKCTe, a TaKXe HeKoTopele Tabjuibl. Pykomuch MBI meyaTaeMm
Ao § 143 pximouutenbro. Jlajlee B PYKOUHCH HAXOJUTCH pacuer
NoxbeMa CTPaTOlIaHa, B KOTOpoM LIHOJNIKOBCKHE YUUTHIBAET BJHSA-
HYe CHJIbl TAXKECTH, HO He INPHHHMAaeT BO BHHMaHHEe NOZBEMHOH
CHJIBl KPblIbeB. B KOHI® DYKONHCH OH NHLIET, YTO HO NMPHHAI 1aK-
e BO BHMMaHKe YMeSHbIIeHHs Beca amnapata OT BBIMOPAaHus TOH-
Jusa. IlostoMy Bce 3TH pacuerbi, OYEBHIHO, IpeNBapPHTENbHLIE,
cleJaHHBI® K TOMY JXe CXeMaTH4YHO, HayepHO, HHTEpeca He Ipef-
CTaBJAIOT U HaMH ONYyLIEHHL.

«PeaktuBHoe gpuxkeHue». CraTtbad Oblla HamucaHa B Mae
1932 r. u 6buta HameyaTaHa B JKypHaie «B Goi 3a TEXHHKY»,
Ne 15—16, aBryct 1932 r. mox 3ariaBueM «Teopus peakIHBHOIO
IBuxeHusi». Hamu cTaTthd nevaTtaercsl mo.pyKONHCH C He3HAUNTENb-
HBIMH COKDaLIeHHUSIMXA HEKOTOPHIX MEeCT, NORTOPSIOUINX JOCJOBHO
npensinymue padotel LluonkoBckoro.

Hnes o creopuaroM yctpolicTBe BHeINIHEH [OBEPXHOCTH [AKeETHI,
fipefHa3HaYeHHOH [/ TNOJIETOB B KOCMHYECKOM IPOCTPaHCIBeE, Obl-
Ja BeickasaHa [luosxoBckum eme B 1925 r.

«TonnuBo nnsi pakeTel». DTa craThs OblTa COCTaBJEHA CaMHM
LlnonkoBCKMM M3 HBYX pyKkomuceil: «B3phiBuaTble BelllecTBA U To-
plouee», okonuenno#l 29 uioHs 1932 r.!, u «BspbiBUaThle BeillecTBa
Insi 3BesgovieTas, okoHueHHo# 1 mapra 1933 r. [ToayueHHO# TakuM
obpasom crathe [lnonkoBckHM Oblio maxHo HaspaHue «locruxkeHue
crparocdepol». Craths Obuia nomeliieHa B cGopHHKe «Peaktusroe
neuxenue», Ne 2, 1936, mom 3ariaBuem «TOMJMBO [AJis paKeThI».
J10 3arsaBue OCTaBjJeHo W HaMu. Pykomucy 1933 r. B crarbe Ha-
gUHaeTcs C pasfgena «BpiGopbl 371eMeHTOB B3PHIBA®.

«CHapsinpl, npuoOpeTaroliie KOCMHYCCKMO CKODOCTH Ha Ccylle
uan Bone». CTaTbsd IeyaraeTcs IO PYKOIHCK, OKOHYEHHOH 3 jpexal-
pa 1933 r. B meii llposnkoBckuii cHOBa BO3BpAIlaeTCs K TeM K€
BOTIpOcaM, Kakue paso0paHbl HM B PYKOMHCH «YCKODEHHOe JIBHIKe-
HU® paKeTOILTIaHA>. . ,

K craresiM o pa<eTHbIXx camoJieTax HeNOCPEeNACTBEHHO NpPHMBI-
KaloT paGoThl, NocBsilleHHble llponkoBcKHM npoGsieme ABHATraTe/Is
IJs1 TaKONo caMoJieTa.

1 JlaTy B KOHUE pYKONHCH MH BCeria CUMTaXd HaTOf OKOHYaHHA HaHHOH
paGoTHL.

2 k. a. HuonkoBcKkua
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«[TaporazoBelfi TypOuUHHBIH ABUraTesby MyOJHKYeTCS BilepBLIE
no pyxomucu Llmoskosckoro. Beero Gelno HafijeHo TPH DPYyKOMHUCH,.
o0beyiHEeHHBIe TaK HJH HHaye OOIHOCTBIO COXepKaHHs:

a) «AsporinaHel M CTparoljiaHbl». B 3rofi pykomucn Ilmoaxos-
CKHMEi 0OOCCHOBBIBA6T MpeUMyIlecTBa TIa3cBOr0 TYpGUHHODO JBUTIa-
Teqsi. Pykonuch Oblia okoHueHa 22 okrsabps 1934 r.

6) «[lapora3oBblii TYpOHHHBIA MOTOp IJIs INupuxkadned, aspo-
NJIaHOB, CTPATOIJIaHOB, aBTOMOOWJIEd H JAPYrux ueJefls. PykomHCh
COIEpPXHT KPAaTKO® ONliCaHHe ABUrareJis, Ho 06e3 ueprexka, KOTOPHIH
He Habimen. Pyxonuch Oblna okonuena 29 asrycra 1933 r.

B) «MoliHble MOTOPBHI HaWMeHblero Beca u oObeMas. Py-
KOIMMUCh uMeeT faty 5 HosaAbGps 1934 r. u sBjsieTcd pasBUTHEM IBYX
npembiAymux. B ornaude or mepBblX 3Ta PYKONHUCh HMeeT pa3bus-
Ky TekcTa Ha Daparpadbl, HyMepanusd KOTODBIX HAUHHAETCT C
§ 201 u o6puiBaerca Ha § 207. danee usnoxenue uaer 6e3 pas-
6uBku Ha maparpadsl. ITaparpager 1—200 He HalimeHbl u conep-
KaHWe HX HeH3BeCTHO. TOJbKO HEKOTOpble CCHITKY, HMEeIOIIHEecs B
3TOfl PYKONHCH, IO3BOJISIOT 3aKJIOYHTh, YTO B OTCYTCTBYIOLINX
§ 154—158 3akimoyascs pacyeT CxKaTHs BCBAYXa NpPH CKOPOCTHOM
Hanope.

IlepBylo U3 mepeyncJeHHBIX PYKOMHCEH MBI CAeJaju BBeldeHHEeM,
a pPYKOIHCH BTODYIO M TPEThI0 COENMHUJU BMeECTe, ONYCTHB pas-
61uBKYy Ha maparpagsl.

ITepen TeMm Kax mHepefiTdé K cuaeayomum cratbaMm LIuoaxoeekoro,
HeOOXOIMMO OCTAHOSHTbCA Ha OoJbllofl ero pabore, Ha3BAHHOU
M «OcHOBHl MOCTPOEHMS Ta30BBIX MAIIHH, MOTOPOB H JIeTaTGIbHbIX
npu6GopoB», Ham KOTOpPOH OH paboTall MOCJENHHH DOX CBOEH KH3HH
M KOTOPYIO He yclleJ OKOHYHTB. L{pmojxoBckuil Hauaym paboratb Haf
kel B koHue 1934 r. B 370M COUMHEHMH GH LIHPOKO HCIIOJb3OBAJ
cBou mpexHue TPpymabl. Ilo ero Mbicau «OCHOBBI NOCTPOCHHS [a30-
BBIX MAIIMH» NOJIKHEI Obliu cocToaTh #3 12 rnaB. llmoukoBckui
HECKOJIbKO pa3 MEHsl Ha3BaHHA W TNOPANOK OTHEJBHBIX IJIaB.

Kak MoOxHO ycTaHOBUTb, IO GOjiee WJH MeHee 3aKOHYCHHBIM
pYKONHCSAM, cofiepxaHue Bcell paloThl cJemyloLiee:

Fnasa I. «Cxatde B paculnpeHHe rasoB» IepBOHAYAJIbHO HO-
cuna 3arnasve: «OCHOBBI NMOCTPOEHHS Ta3OBBIX MAalUMH H3BECTHBIX
W ellle HeM3BeCTHhIX». I'Jylapa Oblla oxkoHueHa 12 aBrycra 1934 r.

I'maBa II. «[laBjenne HOPMANBLHOTO BO3IYUIHOTO IOTOKAa HA
HJIOCKOCTbY SBJSETCS INPONCJKeHHeM crarbi «[laBjeHne Ha IIIO-
CKOCTb IIpH €0 HODMAaJbHOM [BUXEHHH B Bosayxes 1930 r. a okoH-
vena 24 okrtsabpa 1934 r.

Fnasa III. «Tpenso B rasax» uMeercs B TpeX BAPHAHTAX U SIB-
JisleTcsl MepemesIkoH CTaTbd IOJ TeM e Has3BaHHeM, OKOHYEeHHON
eme 18 wmiona 1932 r. u noceyasiuedics L{noskoBckuM B xkypdan
«TexHrka Bo3AyIIHOTO (JiCcTa», HO He MNPUHATOH pepakumei.

T'naBa IV. «ConporuBieHne Bo3fyxa NBHIKEHHIO MJABHBIX (ITH-
1erMmoMOOHBIX) TeJ». BpeMd HaAMUCAHHSA TJaBbl HEH3BECTHO.

f
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I'nasa V. «[lgoTHOCTB, TeMIepaTypa W JaBJIEHHE DPa3HBbIX CJOEB
aTMoc(epbl» SBJSAETS cTaThedl LIHOJIKOBCKOTO, OKOHYeHHOH 9 Mas
1932 r., moMelleHHOH IION aHaJOTHYHBIM Ha3BaHUEM B XKYpHaJe
«Cawmomer», Ne 8—9, 1932.

Fmaea VI. «DHeprus XUMHUECKODO COGNUHEHHS BEHIECTB U Bbl-
GOp COCTaBHBIX uacTeii B3pbiBa» Oblla BINOCJEACTBHM IHOMeIleHa
B BHOe CTaTbu B cOopHuKe «PakerHas TexHHKa», Bbim. I, 1936.
CraTba OblIa HamicaHa, O BceHl BeposTHOCTH, B Hauaje 1935 r.

Faasa VII. «HauGosbliass ckopocTs BpallleHHs TeVl M 3alac ux
MexaHHUeCKOH 3Heprui». Bpems HamnucaHHs TIJIaBbl HEU3BECTHO.

I'maBa VIII. «Hoprle pBuratesn J[AByX THIOOB» HMEST JAATY
29 mapra 1935 r. u e okonuena. B aroél rsraBe IIHOMKOBCKHE XO-
TEJl pPACCMOTDETh ABA BHIA Apurareis (nofpasgeseHdd IiepBoro
THNA), HCHOJb3YIOMUX B KAYeCTBE OKHCJHUTENs aTMOC(hepHBIH BO3-
IyX,— MepBBIH NpU yYyacTHd BROLH, BTOPOH G6e3 Bonbel. Pykomuchk
rnael VIII Gosnee uaum MeHee Kacaercs TOJBKO BTOPOrO BHIA.
TlepBBift e BUN HRaeTcd KpaTKHUM onucaHiieM. Pykomuch uMmeer
MHoro ofbumero co crateeil llmomkoBckoro «[laporasoBwift TypSHH-
EBIf JBUTATEJb» M, OUEBUMAHO, SIBJSETCS PasBUTHEM IOCJeXHel.

Tnasa IX. «BTopoil Tum MOTOpPOB C 3ailaCeHHbIM KHCJOPCAHBIM
coenrHenneM» uMeer jgaty 17 ampens 1935 r. m siBasercs mnocien-
tell paGoroil LlnosKoBCKODO IO pakeTHOH TEXHHKe.

I'nasa X. «HamnGousplnasg CKOpOCTb pakeThl» HanHcaHa B SHBape
1935 r. ComepxaHue 3ToH TIJaBbl— OCOOBIH MeTON AOCTHKEHHS
GosbigX ckopoctell moJieTa. OcHOBHBIE NPHHOMABLI NpelJaraeMoro
LuoaxkoBckuM Meroma Obuti monyaspusuposanbel uHx. jA. U. Ile-
peapManom !. M3 mucema IlnoskoBckoro IlepembMany caeryer, 4To
nmes sTroro Merona po3uukiaa y LluonkoBckoro B mexabpe 1934 r.

I'maa XI. «[pyOrifi pacuer moviera pakeTolJiaHa OO BbICOTHI
B 30 xm». umeer gary 21 mapra 1935 r. u He OKOHYeHa.

Fnasa XII. «OxmaxneHue KaMmepbl B3pbIBAHHSA» He HaMHCaHA
COBCEM:

Bech Tpyl, COCTOSiIMH X3 MepedyHCNeHHBIX IJIaB, He IPO43BORUT
BIieYaT/IeHHs 3aKOHYEHHOTO 1eJIOTO; 'OH HOCHT XapakTep UYEpHOBOH
pa6oTbl. PykolncH HMeEIOT MHOTO momupaBcK. Ilekoropble crpaHuIbl
orcyrcTByloT. OTHENbHB© YacTH TPyda He ONMHAKOBO OTHAENaHbl H
coeNUHCHBl MeXny cobo#l mourn MexaHumyeckun. Ha obnoxxke rna-
Bl XI, HampuMep, ecTb Hammuch «Bce mepenemars. Heromso. Ho-
BO® BEpHO».

B kpaTkoM colepxKaHHH, NPENNOCJAHHOM BCeMy TPYAY M Ha-
nucanaoM camum llmosikoBckuM, 1o mosomxy raas VIII u IX on
sameuaer: «Hajg sTHMH TIJlaBaMH MpHIETCS €lie MHOro mopa6o-
TaTh.

Mbl orkasasuch OT Mblcad nedataTtb «OCHOBBI MOCTpOEHHS Ta-
30BLIX MAllMH», U U3 BCETO COUHHEHH OCTABHJM TOJbKO INaBy X,
KoTOpasi o3aryasjena «Hauboupluas CKOpPOCTh pakerbl». [yiaBa me-
wartaercs MO PYKOIHCIL. ’

tCum S U Mepeasman, «L{nonkoeckuii», 1937,
2!
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dra riaBa sBJsieTcs KaK Obl 3aK/IIOYHTEJbHBHIM aKKODIOM TBOP-
yectBa LlnoskoBCKOTO M MpencTaBisieT NS DAaKeTHOH TEXHUKH Hau-
Gosibuinil HHTEPEC M3 BCEX, BXOMSUIMX B PyKomuch «OCHOBBI IIOCTpoe-
HUSL TA30BbIX MAIUHH», METON 1OCTHIKEHHS KOCMUYECKHX CKOpOCTeH,
O KOTODOM 3[€Cb TOBODHTCS, COCTOSILINE B MepesiBaHHU TOIIHBA U3
pakeTbl B paKeTy IpU MOCTENEHHOM YMEHBbIUEHHH uuCJa JAeTALUHX
paKeT, NDENNIOYTHTE/IbHeE COCTABHOM DaKelnl, KCTaTH CKa3aTu, TaK-
’ke He orpunaemoil LlnonkoBckuM. B naHmom cayyae LlnonxoBcKui
npenJiaraeT HCIOJIb30EaTh METON [EpPeNUBAaHHSA He Mg NpoCThIX
JKUIKOCTHBIX pakeT !, a MJsi pakeTOIJIaHOB.

B kayecTBe mpusomeHuss K HaweMy usmanmio pabor K. 3. Lu-
OJIKOBCKOTO MBI COUYJH HYXHBIM HaTh «IIpem:cjioBHe H 3aMeYaHHS»,
Hanucauusle umk. ®. A. Llawgepom k «H36p. tp.» K. 3. Lunoa-
KoBcroro, 1934 r., koTOpbleé MPEACTABNSIOT GOJBIIOH HHTEPLC WIS
OLIEHKH TBOpYecTBa LIMOJNKOBCKOrO H KOTOpbIe, (€3 COMHtHUs, OKa-
YT NOMOILE YMTATENIO Np# usydeHuu Tpymos Lluoskosckoro. Cam
®. A. llaupmep, cospeveHnuk LluoskoBckoro, MHoro paGorajs Han
npodjeMaMH paKeTHOH TeXHMKH B paspe3e paspuTdsa uged Lluou-
KOBCKOTO.

Mbsl yxe yKasblBajd, YT HACTOALIHH TOM HE SBJSErcs MOJHBIM
coGpanueM coupHeHull lluonkoBcKoro mo pakerHoit Texauke. Ka-
Kue e paborei LIMONKOBCKONO He BOIIIH B HACTOSALIHA TOM?P

Meul He TmeuaraeM cJenyiowiue pykonucu LInoskoBckoro.

1. «B nByXThICAYdOM roay». Pykonuce mmeer mary 26 ceHrabps
1913 r. u mnpexncraBsAsieT HEOKOHUYEHHO® Hayaso poMaHa Ha TeMy
O MEXIJIAHETHBIX MYyTellecTBHAX.

2. «3aarMochepHble myTemecTBusi», Pyxomucs HMmeer Haty
7 HOabpsi 1925 r., HeG OkoHUeHA H sBJsAercss BapuantoM <«Hccie-
moBanus 1926 r.», ObITb MOXKET, NMEpPBLIM UYepHOBHKOM. [lojioBuHA
PYKOTIHCH IOCJIOBHO MOBTOpSIETCH B «HccanenoBanun 1926 _L.», npy-
rasg NOPJOBHHA — KPAaTKUH KOHCHEKT, HeTaJd3HpOBaHHLIE GoJee
noxpoGuo B ToM ke «HMcciaemosaunu 1926 r.».

3. «3aBoeBaHue CoJHEUHO# cuUcTeMbl» (HayuHas ¢paHTa3us).
Pyxonuce otaocutcs K HoAGpio 1928 r.; moGaBjeHHa K HeH HMEIOT
nary 22 wmious 1929 .r. Pyxkomuch He OKOHUEHA.

4. «H3obperarensiMm peakTHBHbIX MalLHH». PYKONMHCH, OKOHUEH-
gas 28 ampena 1930 r., CONEPXKHUT ONHCAHME HECKOJbKHX CaMOABH-
KYWHXCA HIpylleK, [ABUXKEHH® KOTOPBIX MoJiydyaercss OJaronaps
HCIOJIb30BAHUIO PEAKTHBHOTO IPHHIHMIIA ABIKEHHS.

5. «[TapoBas TypGuua». Pykomuce, OTHOcAmAsCd K aBrycTy
1933 r. ¢ HeCKOJIbKMMK NpONYCKaMH, HECKOJbKO CXEMAaTHIHOrO M3-
JIOXKEeHHs.

6. «OcHOBBI IOCTPOEHHSI ra30BbIX MAIMH», KPOME IJaBhl X

7. «Kocmnueckne myremectsua». HeokonuenHas pysomucs c
parofi 11 mos6pst 1933 r., mpeiacTaBjsiomlasl Hayajo poMaHa Ha
MeXIJIaHEeTHbIe TEMBI.

1 Kak ckasano B xuure §I, M. ITepenbmana, 1937.
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8. «ITonersl B arMocdepe W BHe ee€», PYKOINHCb-KOHCIEKT, MO-
meueHHas 12 ¢espansi 1934 r. B 310l pykomucH KpaTko HOBTODSA-
10TCST HJed NpeAblAyinX counHeHu# [IMOJKOBCKODO O pakerax.

U3 neyaraBmuxcs paHee counHeHufl llposikoBckoro no npodJe-
Me MeXKIIaHeTHBIX HyTellecTBHH B HAcTOSUINH TOM He BOLUIM:

1. Cratea «Tpymsl o kocMuieckoit pakere (1903—1927)», Ha-.
nucagnasd uM B 1928 r. u HameuaTaHHas Yyxe IIOCJIe €ro CMepTH
B cOopuiike PeakTusmofi cexlau cTpatocGepHOro KOMUTETA MpH
LIC OcoaBnaxuma CCCP «PeaxktuBHOe asuxeHue», Ne 2, 1936 r.
B 3roii crathe I[IMONKOBCKHH MOABOLUT HTOTH cBoell paGornl 3a
YKa3aHHBIH Mepuoj] — MOYTH 3a 25 JeT, H JaeT KPaTKyl OOy
nporpaMMy pasBepTHIBAHHA IIPAaKTHUECKHX paboT Mo pakeTHol
TeXHHK®.

2. HeGouibinasi craThsi «3a armocdepoll 3eMid», HaneyaTaHHas
BMecTe co crathbell «Hosbiii aspomnam», K., 1929 r.

3. Cratba «Ot camoJiera K 3Be3NOJIETY», HaleyaTaHHasi B XKyp-
Hane «Hckpbl Hayku», Ne 2, 1929 r.

4. Cratbs «llesu ssesmomsaaBanua», K., 1929 r. Crateba 6blsa
rTOpoli pas Hameuatana B cOopuuke «K. IlnosnkoBck4fi», H3.
PenaxmoHHO-H3NaTeNECKoTo oTaena Aspodmora, 1939 r.

5. Cratea «3Be3ponnasatetaMs, K., 1930, ssigomascs pas-
sutueM cratb «OT camolnera K 3BesmOJIETY».

6. Cratbss «Cxumartens rasos», K., 1931 r.

7. Cratbs «Kak yBeqIHUHTh SHEpPrHI0 B3PHIBHBIX (TENJOBBLIX)
neuratenef», K., 1931 r.

Cratbd 6 u 7 He }MEIOT NMPSIMOT0o OTHOIIEHWS] K OCHOBHOU TeMme
Hacrosuero cGopuuka pabor LlmonxoBckoro.

8. Cratesi «3a armoctepy», HanucanHas [InoskoBCKHM B Map-
Te 1932 r. u HameyaTaHHas C HEKOTOPHIMH H3MEHEHMAMH B XYPHAJ®
«Bokpyr cseras, Ne 1, auBapb, 1934 r.

9. Crathsl «PeakTdBHOE JBHI)XeHUE H €ro ycllexus, HalUCaHHAA
B mapre 1932 r. u HaneuaTamHas B kypHaae «Camoser», MNe 6,
1932 r.

10. Cratba «3Be3gosieT», HameyaTaHHas B KYpHaje «3HaHHe—
cugay,, Ne 23—24, nexabpn, 1932 r. :

11. Hayunpiit ¢eaberon «Moxker Ju Korna-Hubyiab 3eMmjs 3a-
$iBHTh JKUTEIAM JPYIruX IJIAHeT O CYIIEeCTBOBAHHHM Ha HeH pazyM-
HBIX cylllecTB», Hameyartauubli B «Kamyxkckom BecTHHKe», Ne 68,
1896 r. ‘

12. Hayuno-monyjisipuasi noBecTb «BHe 3emui», koropas mneya-
Tanack B xypHane «Ilpupoma n xzomu» B 1918 r. (Ne 2—14) n
6bla usmana orgenpHod kuuroh B Kaayre B 1920 r.

13. Cratban «PeaxkTnBHBI npuGop, Kak CpeACTBO IMOJ€Ta B
nycToT® M B aTmochepe», HameuaTaHHas B xypHase «Bospyxomia-
Baresb», Ne 2, 1910, saBasiomasicsi OYeHb KPaTKUM H3JOKEHNEM
«Pakersl B KOCMHYECKO® ITPOCTPAHCTBOY.

14. Cratba «[lonypeaxruBubifi cTpaTomjiaHs, NOMENICHHas B
XypHaje «Xouy Bce 37aTh», Ne 29, 1932 u mpeacrasssiomans Kpar-
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KO® H3JIOKeHHe wu3BecTHOH paGorel [luowrkoBckoro «CrpaTomnan
nmosnypeaxktuBHbif», K., 1932 r.

15. Cratbsa «IIpumeHeHiie peakTUBHBIX IpuOOpPOB K HCCIENOBA-
HKIO CrpaTtocepbl», HameuaTaHHas B rasere «PaGouas Mocksay,
Ne 51 or 3 mapra 1935 r. Pykonuch 3T0#i 3amMeTku Obljla OKOHYEHa
27 ¢eppana 1935 r. B crarbe KparTko Npomaragiupyercs HAes
paKeTHl.

B KakoM TeMaTHYeCKOM NOPANKE CJENYET pPacIlOJOXUTb COUH-
Heunsi LIHOMKOBCKOrO IO pakeraM HWJM, ADYTHMH CJOBAMH, B Ka-
KOM INOpsiIKe Jydlle Bcero HX 4nTath? s Toro uroGbl OTBETHTDH
Ha 3TOT BOMNDOC, MNpESABADUTEIbBHO HEOOXONHMO YKas3aTh OCHOBHYIO
pneio, MPOHHU3BIBAIOLIYI0 Bce paboThl LlHomkoBckoro mo [pakeram
OT Hayaja IO KOHIA.

Haxe npun HeocOOEHHO BHUMATEJbHOM UYTEHHH IIPOU32eNeHHH
I{uoJKOBCKOrG CTAaHOBUTCA SICHO, UTO aBTOP HE CUHATAJ MeXIJa-
HETHBIH TOJIET PAaKeThl OCYIIECTBUMBIM (€3 HpeXBapHUTENLHOH HOX-
TOTOBKH, CONpSIKE€HHGH C TPYNIHOCTIMH H C BpDEMEHHBIMH Heyaa-
yami. 1InoJKoBCKHE HoJiaraj, YyTo aBHAlMs SBJSETCS HEepPBBIM 3Ta-
OM Ha OyTH K KOCMHYECKMM TIQJieTaM H YMEeHbe JIeTaTh B aTMO-
chepe, — mepBbIM  3TAlOM B HCKYCCTBC JeTaTh 3a armocgepoh.
Camouter, mo LlzogkoBckoMy, MokeT ObITb B OyoylieM IpeBpallleH
B KOCMHYECKHEH Kopaljb. 2TO MHeHHE NAaMeTPaJbHO MNPGTUBONO-
JIOXKHO TexHHYecKHM uieaM O6epra u ero WIKOMAB, KOTOPAs HTHO-
pHUpyeT poJib aBHAlHMK B DPA3BHTHU DAKETHOH TeXHHKH.

ITocrenenHoe BUIOHU3MEHEHHe CaMOJIeTa B MeXIJIAHeTHLIA KO-
pabuss, no IlposkoBckomy, pHCcyeTcss B CJAeAylOUleM BHIE. ¥ amrHa-
JBHTATeJs UCTOJb3YIOTCS OTXOLbl TeMJa, YCTpaHBaeTCs peaxkTHBHBIH
BLIXJION, TIpUYeM J[BUTATeNb MOCTElIeHHO [epecTpauBaeTcda Tak,
yToGR paboraTh Bce GoJblle U OOJbIIE HA BHIXJION, Ha CO3NAHHE
TATM HG OpH TOMOIIM BHHTA, HC NPH TOMOIIM peakuuu orTbpoca.
Unnuuapel gBUraTesis HpU ITOM MPEBPALIAOTCT B KaMephl Cropa-
HUSI paKeTHOrO ABHTaTess. JIBHUraresb, CHaOKEHHBIH KOMIiPeccopoM
(cxumareseM rasos, IHo TepMuuojorud llmonxoBckoro), mnowme-
maercss B TpyOy, B KOTOPOH HPOIYKTHl CrOPaHHUs NOXUTAIOTCA H B
KOTOPOH TPONCXONUT MpOLlecC, CBOHCTBEHHBIH BO3NYIIHOMY pPakKer-
HOMY nBuratenro. Camosier MpeBpallaercs B CTPaTONJIAH-NONypeak-
THBHBIH, TaK KaK BHHTbI BCE }Ke HecOXomuMbl eMy. BbICOTHI NoJeTa
3HAUNTEJBHO MOBbIMIAIOTCA. [TopliHeBble aBuUraTend MOTYT ObiTh 3a-
MeHeHbl TypOHHAMH.

Janee yBeyimuuBaercss CcONepKaHHe KHCJIOPOLA B OKHCJAUTENE
TOMJIMBA TyTeM IIOMelIeHds HA CTparoljiaHe 0akoB CO CLelHAaTb-
HBIMH OKUCJAHTENsIMH. Bbicora moJsera euie GoJsee mosblliaercd. Ha-
KOHel COBEpUIEHHO OTKa3blBAIOTCA OT HCIIOJNL30OBAHMS BO3AyXa H
HepeXoNsiT Ha KaKOH-HUGYAb OKHCJUTENb, KCTOpbIH OGepercs C CO-
Goii B xumkoM Bume. Crparonnar MpeBpawiaercs B pakeTOlNNaH,
KOTOpPBIl, B SaBUCHMOCTHA OT OTHOCHTEJIbHOTO KOJIMYecTBa COMAEpKa-
[erocs B HeM TOIIMBA, MOXKET BBUIETETb 3a TpeJdeJbl aTMOC(ephl.
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ITpu momowy KOMOMHALUMH U3 HECKOJbKMX DAKETONJIAHOB, B BH-
A€ JIM COCTAaBHOH pakeTbl, HJH allaparoB, MepeJUBAIOLIKX 3allachl
TOIJIHBA U3 ONHOTO B APYTOH, MOXKHO TOCTUTHYTH CKOPOCTH 8 Km/cex
# cpesatbes cnytHukoM 3emad. IlyreM npocrasku ¢ 3emiu Heo6-
XONUMbIX MaTepuascB 3TOT CIYTHUK MOKeT ObiTh HpeBpallileH B
CTallllHIo, OT KOTODOH MeXilIaHeTHble KopalJin OVAYT OTIpasiaThes
B OoJiee JajeKHe KOCMHYECKHe INyTelleCTBHS.

Korpa Bce 310 6ymeT TOCTHTHYTO, NMPHAET BpeMsi OPraHK30BaTh
«KOJIOHHH B 30Hpe», Kak HasbiBaJ LIMONKOBCKAH MeKilIaHeTHbIe
'CT2HIUI-TOPOJA.

C Touke 3peHHS 3TOH, NOCTATOYHO CTPOHHOH H HOCJAENCBaTEb-
HOH KOHOeNnnuu, counHeHusi [IHONKOBCKODO MOTVT GBHITH pacHoJio-
JKeHbl B yKa3aHHOH JaJjiee NOCJEIOBATENbHOCTH. DTOT MOPTAOK MO-
XKeT ObITb DEKOMEHIOBAH HAMH IJs CHCTeMAaTH3MPOBAHHOIG UTEHHS
counHenull 1InoskoBcxoro.

ITpenBapuTeabHO yKaxkeM OB KanuTajabHble paGorsl ilHoskoB-
CKOrO, CONepxallye OCHOBHLIe HNPHHIHUIBLI €ro TEOpHH, C KCTOPBIMH
HeOoOXONUMO O3HAKOMHTLCS B NEPBYIO OUepellb. DTO:

«Pakera B xocmuueckoe mpoctpanctso» (1903) u
. «HccrenoBanne MHDOBBIX NPOCTPAHCTB DEaKTHBHBIME IipHGOpa-
mu»>  (1926).

U nanee:

1. «Hoswiil aspomnan».

2. «PeakTuBHBIA IBUTATENbY.

3. «CrparonyiaH HOTypeaKkTHBHEIA».

4. «Kocmuueckas pakera. ONOBITHAS LOATOTOBKAY.

5. «Crapsiipi, npHOOpeTaolie KOCMHYECKHe CKOPOCTH Ha CyLI®
W BOZE».

6. «PeakTuBHBIE a3pOIIAHY.

7. «PakeronJans.

8. «KocMmuueckue pakeTHble I[Oe3qax.
9. «HauGosbimiasi CKOpOCTH PaKeThI».
10. «Kocmuueckull kopabJib».

11. «HMccnenoBanue MHPOBBIX [POCTPAHCT8 DPEAKTHBHBIMH NpPHOO-
pamuy, 1911—1912.

Caenyer ykasath, YTO MB HH B KOeM cJydyae HE XOTHM
BKJIIOUUTb Bce counHexusi LIHOMKOBCKOTO B YKa3aHHYIO BhIIE CXeMY.
Mnen IIuonkoBckoro g 06JacTH PakeTHOH TEXHHKH O4eHbL PasHO-
-00pasubl. Hapsiny ¢ uamoxenHo#l Bollle koHuenuuedl LIlnosxoBokEi
He OTpHIAJ BO3MOXHOCTH HENOCDCIACTBEHHOI'O BbLJETa pakeThl 32
npefens arMochepbl B KOCMHUYECKOE MPOCTpaHCTBO. B cBoMX COYH-
HEHUSIX OH IpepJaraj BOCIIOJIL30BATHCS OJisl TOTO HAKJIOHHBIM IOAb-
€MOM pakKeThl ¢ NpeaBapHTEJbHbIM pasroHoM ee. IIyTh uepe3 aBHa-
IUIO C 3TOH TOUYKM 3peHHs — IyTh HAKOIUIEHHs ONbITA C IeJbl0 OBJIA-

JeHUs MCKYCCTBOM JieTanus 3a armocdhepoil. Tombko yutas u udydas
counHenus: K. 3. LlnoskoBCKOTo, MOXKHO NMpaBHJABHO OLEHHTH 3HAUe-
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HHE ero pa6oT, MOJIOKHUBIIAX HAyaso NeHCTBUTENIbHO HAYYHOMY OT-
HOIIEHHIO K pakeTe, KaK amnapary AJs HepeJBUXKEHUs YeJOBEKa B
MPOCTPAHCTBE BO3AYMIHOM M MeXIJaHETHOM.

B sakioueHue Mbl JOJIKHBI OTMETHTb, YTO KPOMNOTJIHBAs IOArO-
TOBHTeJbHas pabora uHk. B. H. Bopo6GbeBa, pasoGpasiliero # Lpu-
Belilero B mopsigox Bech apxuB K. 3. IlzosixoBckoro u TILATENbHO
H3Y4YHBIIEr0 PYKOIHUCH 3TOTC apXHBa, 0Ka3aJja 0yeHb GOJILIIYI0 NO-
MOLIb MpPH COCTABJEHLHH HacTosiulell BBOXHOH craThbu. ABTOp HO-
caenHed HCMOML30BaJ B 3HAUHTENbHOH Mepe (akThueckuil Mare-
pHaJ oTHocHTeNbHO pykonHceli ITuoskoBckoro, co6panuniii B. H. Bo-
_pOObEBLIM.

M. K. Tuxonpasos

MockBa
1946 r.



PAKETA B KOCCMUYECKOE NMPOCTPAHCTBO
(1903)

BbICOTA NMOJABEMA HA BO3AVIIHbIX HIAPAX; PASMEPLI, BEC HX.
TEMIIEPATYPA Y IJIOTHOCTb ATMOC®EPBHI

1. HeGospiime aspocTaThl ¢ aBTOMATHYECKH HAGIIONAIOMIHME
npubopamu, Ge3 JiofeH, 10 CHX NOP MOJHHMAJHUCh IO BBICOTH, He
Gouipliel 22 km.

Tpynnoctn nombema Ha OOJBIIYIO BHICOTY C MOMOIILIO RO3NYLI-
HBIX LIAapOB BO3PAaCTAlOT C YBeJHYEHHEM 3TOH BBHICOTHI Ype3Bbluai-
HO OBICTpO.

ITomokuM, MBI XOTHM, YTOOBl a3pOCTAT MOMHSJCH Ha BHICOTY
27 km u momHsaa rpy3 B 1 xe. Bosmyx Ha BbicoTe 27 KM HMeer
IJIOTHOCTh OKOGI0 /5, IJIOTHOCTH BO3AYyXa y 3€MHOH MOBERXHOCTH
(760 mm pmaBjenus u 0°1I1). 3gauur, mwap Ha Takoiél BbICOTE O0JI-
KeH 3aHATh 00beM B 50 pa3 Gousbluud, yeM BHUH3Y. ¥ YpOBHS XKe-
OKeaHa cJiefyeT BIYCTHTb B Hero He MeHee 2 #® BOmoOpona, KOTO-
pole Ha BeicoTe 3aiimyr 100 x®. Tlpu sTOoM Iap mMOOHUMAaeT Ipy3:
B | xe, T. e. mogHHMeT aBTOMaTHueckuil mpubop, a cam wmap Oy-
ner BecuTh | Ke MM OKOJO TOTO. [TOBEpPXHOCTH ero OGOJOYKH IIpH
auamerpe B 5,8 m cocraButr He MeHee 103 m*. CienoBaTeqbHO,
Kaxneld 1 m® mMartepuy, cuutas H NPHILIHTYIO K Hell ceTKy, MOJIKEH
Becuth 10 e.

Keanpatheifi Merp oGbikHOBeHHOH nHcuefl Gymaru Becdat 100 e;
sec xe 1 u® mamupocnoil Gymaru cocrasaser 50 e. Taxk uto nmaxe
nanupocHasi Gymara Gyzner B b pas Tixkenee ToH Mmarepud, Koropas
noaxHa Geith ymorpeGieHa Ha Ham aspocrar. Takyio MaTendio:
NPHMEHUTh B 43pPOCTAaTe HEBO3MOKHO, MNOTOMY YTO OOOJIOUKA, CHe-
JlaHHAasi U3 Hee, OyIeT PBAThCA U CHJbHO MPOIYCKaTh ras.

[laper GoOJBIIMX p&3MePOB MOTYT HMCThb Go0Jiee TOJCTYI0 000~
Jouky. Tak, map ¢ HeGblBaso GOJNBIIMM AHAMETPOM B 58 M Gyner
eMeTh oGosouky, 1 M® koropoit Becut okosno 100 e, T. e. wyTh TH-
XKeslee OObIKHOBEHHOH mucuelt Gymaru. ITommumer on 1000 xe rpy-
3a, YTO yepecyyp MHOINO IJs CaMOMHIIyliero mnpubopa.

Ecan orpanuunthcs mpu Tex e TIPOMafHbIX pasMcpax a3po-
CTaTa MONbEeMHOI0 CUMOI0 B 1 kK2, To 060JOUKY MOXHO CAEJIATh pa-
3a B 2 Tsaxesee. BooGie, B TakOM CJlyuae aspocTaT XOTs M Ofofi--
IteTCsi BeCbMa NOpPOTrc, HO IIOCTPOEHHE €ro HeJb3sl CUHUTATL HEJ0M!
HeBO3MOXKHBIM. OGbeM ero Ha BhicoTe 27 km cocraBut 100 000 4%,
noBepxHOCTb 000Jouk: 10 300 2.
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A mexny TeM, kakme xajkue pesysbrathi! ITogbeM Ha Kakux-
T0 27 KM BBICOTHI.

Yro ke ckazaTh O MORHSATUH NpHGOPOB Ha OGOJBIIYIO BHICOTY!
Pasmepsr aspocratoB MOUKHBEL GbiTh eme Goublie; HO HE Hamo HpH
3T0M 3a0blBaTbh, YTO C YBeJHYEHHEM pa3MepoB BO3IYUIHOTO Iiapa
pasphIBAOIIHe 0OOMOUKY CHJBI Bce Gosee n GoJiee GepyT LHepeBec
#ajl CONPOTHBJIEHHEM MarepHaJa.

[MonusiTe mpubGopcB 3a mpemessl arMochepbl ¢ MOMOIIBIO BO3-
OyWHOre IIapa, pa3yMeercs, COBCeM HEMBICJHMO; U3 Hab :00cHHH
Haj TNagaiolMMU 3B334aMH BHIHO, YTO IpPCIENbl 3TH He H[POCTH-
patotcs najee 200—300 xm. Teoperudyecku Haxe ONPENeNsiOT Bbl-
coTy armocepbl B 54 Km, NIpUHHMAas B OCHOBAaHHE pacueTd HOHH-
JKEHHe TeMnepaTyphsl Bo3nyxa B 5° 11 Ha KamknblH KHJIOMETD HOLDB-
£Ma, YTC JOBOJIbHO OJM3KO K HeHCTBHTEJNbHOCTH, MO KpafiHed Mepe,
I8 MOCTYMHBIX CJoeB - aTMocdeps 1.

Beicora Temneparypa IlnoTHOCTB

aTMocdeps
KM °l BO3JyXa
0 0 1
6 — 30 1:2
12 — 60 l':4,32
18 — 90 1:10,6
24 —120 1:30,5
30 —150 1:116
36 —180 1:584
42 —210 1:3900
48 —240 1:28000
54,5 —272 0

Beine npuBegeHa Talnuma BLICOT, TeMIepaTyp W IUIOTHOCTEH
wBO3JyXa, BbIYUCJEHHAs] MHOIO Ha 3TOM oOcHOBaHHH. K3 Hee BHIHO,
KaK OLICTPO BO3PACTAIOT TLYAHOCTH NONHATHS C YBEJIH4YEHHEM BBI-
“COTBI.

Henutenb nociaegHero crojbia MOKasbiBaeT TPYAHOCTb, KOTOPYIO
MOXKeT BCTPETHTb HOCTPOHKAa BO3AYUIHOTO Iapa.

2. IlepefineM K IpYrod upee moJjiera 3 BHICOTY — C [IOMOILBIO
OyleuHblX CHapsmLoB.

Ha mpaxTuxe HadagbHass CKOpPOCTh JBHXKEHHS CHapsuoe He
mpesbimaer 1200 m/cex. Takofl cHapsd, NymeHHBIH BepTHKAJBHO,

1 Telleph HM3BECTHO, YTO NMOHMKEHHE TeMIepaTypH HAET TOJBKO IO MNpeJelioB
~rponocdeprl, T. e, Ko 11 xa.
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fIOHUMeTCS Ha BBICOTY B 73 KM, ©CJU TOJIET cOoBepligaerca B 6es3-
BO3NYLUIHOM NPOCTPAHCTBE. B BO3AyXe ke BbICOTA MOmBeMa GyaeT
MHOI'O MEHbIIE B 3aBHCHMOCTH OT (OPMBI M MaccChl CHapsifa.

IIpu xopowedi ¢opMe cHapsnza BHICOTZ MONBbEMa MOMKET IO-
CTHraTh 3HAUHTGJIBHOH BeJHUMHB, HO TMOMeInaTh HaGJII0XaolUe
npu6opbl BHYTPU CHapsiia HEBO3MOXKHO MOTOMY, YTO OHH OVAyT
pasbuTel BApeGe3ry — HJH IpH BO3BpAllleHH# CHApsAZa Ha 3eMJIO,
WM OpH caMoM JBHUXKEHHH €ro B mymieunoM crsoje. OmnacHOCTDb
fIpH [ABHMXKEHHH CHapsila B KaHaJle MeHblle, ‘HO H 3Ta OUACHOCTh
JJIs1 LeJOCTH amnmnapaTtoB rpomansa. ITosiokuM, HJisi MPOCTOTHI, YTO
JIaBJIEHH® Ta30B Ha CHaps] PaBHOMEPHO, BCIENCTBHE Uerc YCKope-
HHUe ero OBHxKeHHA cocraBasgeTr W wm/cex®. Torma To xe ycKopeHHe-
TMOUIy4aloT M BCe INpeAMeThl B CHapsife, NPYHYXISHHBIe COBepILATh
¢ HUM omHo AeuxkeHue. OT 3Toro BHYTpH cHapsga ROJIKia pas-

BHTbCA OTHOCUTEJIbHAS, KaxXymascsd TAXKESCTb, paBHasd ) roe g
S

€CTh YCKOpDEHHe 3eMHOH TSKeCTH y MOBePXHOCTH 3eMJH.
Jouna nywke L BeIpasutcs (GopMmysiof:

Ve
2(W—g) ’
OTKyna
w=""
—2L g’
rge V —cxopocte, mnpuoGperaeMas CHapsjoOM IO BHIXOLE H3

wepJaa.

W3 ¢opmyasl BumHo, uro W, cjemoBaTeJbHO, H IpHpaLleHHe
OTHOCHUTEJIbHOH TSXECTH B CHApsAe YMeHbllaeTcsl C YyBenifyeHHeM
IJIUHBI NMYMKH [pH HOCTOSHHOM V, T. €. UeM JHHHCE INYIIKa, TeM
6esonacHee npudopaM BO BpeMsi BbITAJKHBaHus cHapsiia. Ho u npu
OUeHb [IJUHHOH, HEOCYLIeCTBHMOH Ha Jese HyHiKe, Kaxyillascd B
CHApSNe TSXKECThb NP YCKOPSIOIIEMCS €ro IBUXEHHH B ilyIIeYHOM
KaHajle HacTOJbKO BeJHKa, UYTO HEXHO YyCTPOeHHble allapaThl
eIBa JIH MOTYT IepeHecTH ee Ge3 mopud. Tem GoJsiee HEBO3MOKHO
focJIaTh B CHapsfe 4TOo-HHOYAb KHBOE, ecin Obl B 3TOM CJydHlach
HanoOHOCTD.

3. Hrak, momycTuwm, 4TO MOCTpoeHa myuika npumepHo B 300 u
BoicoTsl. [IycTh 0HA pacmosokena BoJb GamHu Dfidesa, koropas,
KaK HM3BECTHO, HMEET TaKyI0 e BBICOTY, W NYCTb CHapsl paBHO-
MepHBIM [AABJEHHEM Tra30B IOJydYaeT IpH BBHIXONE H3 XKepaa CKO-
pOCTh, MOCTATOMHYIO IJisi IOAHSATHS 3a Ipefesbl aTMoc(ephbl, Ha-
npuMep, mns nomHATHs Ha 300 xu oT 3emHOH moBepxHOCTH. Tortna
NOTPe6HYI0 AJisi 3TOTO CKOPOCTb V BBIUHCHsAEM IO (GopMyJe:

V=1V 2gh.
Ilpu £A=2300 xu monyuum V oxono 2450 xcex. W3 nBYyX
nocae HuX dopmya, uckiaouas V, Halgem
4

h
—g—-—T‘f‘l,



28 Tpydet no pakeTnoii Textuke

W
TYT —- BBIPaXaeT OTHOCHTE/JHHYIO HJAH KaXyIIyICs TAXKECTsh
B sape. [To dopmy.se ma#izem, uto ona pasHa 1001.

Cile1oBaTeJILHO, TAXKECTb Bcex npubopoB B cHapamne JOJNXHA
yBemnuutbes: B 1000 pa3 cammkom, T. e. IpeamMeT BecoM Bl xe
WCIILITEIBACT OT Kaxynledica TsxxecTH nasjedve B 1000 xe. Enpa
Jau Kako# ¢usnueckuil npuGop BhioepxkHUT moaobHoe nasjienue. Ka-
KOH 2Ke TOJNYOK MOJIKHBI HCIBITBIBATB TeJa B KOPOTKOH MylIKe H
Opu NOJIeTe HA BbICOTY, Gosbluyio 300 xm/

YroGel He BBECTH KOTO-HHOYNb B 3a0JyKAEHHE CJIOBAMH «OTHO-
cuTeJIbHAs MM Ka)kyniadacs TSIXKeCcTb», CKaxy, 4To s TyY IOApasy-
MEeBaI0 CUJIY, 3aBHCSINYI0 OT YCKOPSIOUIErocs ABHXKEHHsA Teja (Ha-
npumep, cHapsijia); OHA MOSBJASETCS TaKke H INPH pPaBHOMEPHOM
JIBUXKEHHH TeJsa, €CJH TOJIBKO 3TO ABHIKEHUE KPHBOJHHEHHO, W Ha-
3biBaeTcs TOrma LeHTpobexkHo# cuaoll. Booflle ona MOABJsASTCA
BCErna Ha ‘Tejie WJIH B TEJIE, €C/M TOJBKO Ha ONHO 3TO Teo Ael-
CTBYeT Kakas-nubo cuja, Hapymamollas ABHXKEHHe Tejla [0 HHEep-
nuu. OTHOCHTENbHAs THAXKECTb CYLUIeCTBYeT IO TeX IIop, MoKa Cy-
UIeCTBYeT pOXJAawllas ee Cuja: IpeKpaliaercss MocJelHaN — HC-
ye3aer OecCJiefHO H OTHOCHTEJbHAs TaxecThb. ECAM s Ha3blpalo 3Ty
CKJIy TSXKECTbIO, TO TOJIBKO IOTOMY, YTO €e BPEMEHHoe HelCrBue
COBEpILIEHHO TOXAECTBEHHO C AelficTBHEM CHJBI TaroreHud. Kak Ts-
TOTEHUIO TOABEPXKEHA KaxLas MaTepuajbHas Touyka Tejaa, TAaK H
OTHOCHTEJIbHAS TSXKeCTh pOXKIaercs B KaXKIOM uacrume Teja, 3a-
KJIOYEHHOr'd B CHapsie; HNPOHCXOAHT 3TO HOTOMY, 4TO KaXyllascs
TSXKeCTb 3aBHCHT OT HHEPIUH, KOTOPOH ONUHAKOBO NOXBEPKEHH
ECe MaTepuasibEble yacTH Tesa. KMrax, npuGopel BHYTpil CHaDIAA
cpenaoTcs Taxkened B 1001 pas. Ecau 6bl gaxe mpd ToM CThall-
HOM, x0T M KparkoBpeMeHHOM (0,24 cex.) YCHJIEHHH OTHOCHTENb-
HOH TAMXECTH U yNaloCh HX COXPAHHTb B LEJOCTH, TO BCE XKe Haf-
JeTcsi MHOTO APYIUX NPENATCTBHH AJs1 ymorpeO/eHWs MylleKk B Ka-
gecTBe NOChbiJaTedeld B HebecHoe NPOCTPAHCTBO.

ITpexne Bcero — TPYAHOCTh WX HOCTPOEHHS, NaxXe B OyAyLieM;
fajnee — rpomMajHas HauaJibHAas CKOPOCTh CHApsiga; HeHCTBHIEJbHO,
E HHXHHUX TYCTBIX CJIOAX atMocdepbl CKOPOCTh CHapsiia MHOIO MO-
TepsieT BCJACACTBUE CONPOTHBJIEHUS BO3AYXa; IOTepPsl XK€ CKOPOCTH
CHJIbHO COKPaTHT H BBICOTY [loJieTa CHapsifa; 3aTeM TPYAHO JOCTHr-
HYTb PAaBHOMEPHOTO JNaBJIEHWS Ia30B Ha CHapsin BO BpeMs €ro JABH-
JKEHHs] B CTBOJIe, OTUEro YCHJIHe TAXKecTH OymeT MHoro GoJgee, deM
mbl Beigucsuaa (1001); maxoHen, 6e301acHOCTb BO3BpallleHHsS cHA-
psaza Ha seMJi0 GoJies yeM COMHHTENbHA.

PAKETA U NYUWKA
4. BnpoueM, ONHOTO TPOMALHOTO YBEJHYCHHS TAHECTH cosep-
IIeHHO JOCTAaTOYHO, YTOOBI OCTABHTL MbIC/Ib O HPHMEHEHHU INyIlieK

K HaueMy meuny.
BmecTo HEX HJIM a’spocTaTa, B KAueCTBO HCCJIENOBATENS aTMO-

cdeprl mpepsiaraio peakTHBHBIH NpuGOp, T. €. pon pakKeThl, HO pa-
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KeTbl rpaHIuo3HOH M 0CcOOeHHHIM o6pasoM é/CTpOBHHOﬁ. Meicns He
BOBasi, HO BBIUMCJEHHs, OTHOCAIIMECHd K HeH, HalT CTOJib 3aMeua-
TeJIbHbie Pe3YJabTaTbl, YTO YMOJYaTh O HUX ObLIO Gbl HELONYCTHMO.

drta Mos palbora Jajeko HE paccMaTPHBAeT BCEX CTOPOH /dena
H COBCEM He pellaeT ero MNPaKkTUYecKOoH CTOPOHBI OTHOCHTENBHO
OCYLIECTBUMOCTH; HO B JHajlekoM OyIylleM yxe BHIHEITCS CKBO3b
TyMaH IepCNeKTHBH A0 TaKo# cTeneHn OOOJBCTUTEJbHBIE # BaX-
Eble, YTO O HHUX €IBa JHU Terepb KTO MeuTaerT.

IlpencraBum cebe Takod CHapsd: MeTaJUIHUECKas NPOAOJIrOBa-
Tasgs KaMepa (¢opMb! HauMeHbIIENO CONPOTUBJCHHS), CHaOXKeHHas

/L'
Tudkud, c60000n0 I r ¢
J F UCnapauyudcs //r)z/cZ%adl Jhoou «
£ — U (7‘/\6://0 HUIKOC MEMNED . = gnnapams 2\ ¢
= ! A AR Qpixarus U

doyeue

®ur. 1.

CBETOM, KHCJIOPOIOM, HOTJIOTHTEISMK YIJEeKHCJIOTE, MHasMOB M IpY-
TUX XABOTHBIX BbiNeJIeHHH, NMpeAHa3HAaueHHAs He TOJBKO il Xpa-
HeHMsl pasHblX (H3HYEeCKHX NpUOOPOB, HO M IJIS YeNOBEKa, yIpaB-
JsIolero kaMepolt (6yxem pasGupaTs BOIPOC 10 BO3MOXHKOCIH IIH-
pe). Kamepa nMeer GosbloHl 3amac BeLiecTs, KOTOPbI® MPH CBOEM
CMellleHHH TOTYac e 00pa3yioT B3pbIBUATYIO Maccy. Bemrectsa 3T,
OpaBUJBLHO H JIOBOJbHO PAaBHOMEPHO B3PbIBASICh B ONPENEJICHHOM 115
TOTO MECTe, TEKYT B BUJe FOPSYUX Ta30B IO PACIIUPSIOUIAMCA K KOH-
ny tpy6aM Bpofe pyluopa HJH LYXOBOTO My3bIKaJbHOTO HHCTPYMEHTA.
Tpy6bl T pacmoJIoKeHbl BAOJIb CTEHOK KaMEpbl, MO HANpPARJSHHIO
ee aauHbB. B onmoMm y3kom koHue TpyObl cCOBeplIAeTcs CMeEIIeHHE
B3PLIBUATEIX BEUIeCTB: TYT IMOJyYyaloTCH CrYL(EeHHble ¥ MJAMEHHbIEe
rasel. B npyroM pacliupeHHOM €e KOHIe OHH, CHJBbHO paspeluB-
IIHCh M OXJIAAMBIUKCS OT 3TOTO, BBIPHIBAIOTCS HApPYXKY 4vepes pac-
1pyObl € rpOManHOfl OTHOCHTENBHOH CkopoCThio. IIGHATHO, yTO Ta-
KOH CcHapsl, Kak H pakera IpH H3BECTHBHIX YCJIOBHAX, OyHeT MOx-
HUMaTbCSI B BBICOTY.

Heo6xonumbl aBTOMaTuyeckue NpHOOpHI, YNpaBJSIOLiE JBHXKe-
HHeM pakeThbl (Tak OydeM Mbl HHOTAA HasblBaTb Hall MpuGop)
H CHJIOI0 B3pbIBAHUS [0 3apaHee HaMEYeHHOMY ILIAHY.

CxeMmarnueckuf-enmg pakern (dur. 1). Ob6a HurKuX
Tasa pasneJieHbl NeperopoAkcH. Bumuo Mecro cMmelleHusl rasoB H
B3PbIBAKMA uX. Bummm pacTtpy6 ILJs BbleTa CHJIBHO pa3pezeHHbIX
H OXJaXAeHHbIX napos. Tpvba okpyxkeHa KOXYXOM C OLICTpO 1iMp-
KYJUDVIOLIel B HeM MeTa/UIHYyeckKOod KHIKOCThbIo. BuauM pyab,
CHyXKaWHUA N8 ynpaBJeHdsl IBUMKEHHEM pPaKeThl.

Ecnu pasromeficTByiomasi cujl B3pbIBAHHS HE NPOXOLHT TOYHO
depe3 LEHTP HHEPUMH cHapsiia, TO CHapsj OyAer BpamlarhcA H,
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CJIelOBaTeNbHO, HHKyAa He Oymer romuTbes. JLoOuTbCsS K€ Mare-
MaTHYeCKOH TOYHOCTH B 3TOM COBHANEHHH COBEpLIEHHO HEBO3MOXK-
HO, NOTOMY YTO, KaK LeHTp HHEpIHH He MOXeT He kojaclaThbcs
BCJIENCTBH® IBHKEHHUS 3aKJIOUEHHBIX B CHapse BelllecTB, TaK H
HampaBJieHHe B Tpy6e paBHOJeHCIBYIOIlell CHJI JaBJeHHs Ta30B He
MOXKEeT HMeTh MaTeMaTHUeCKH HeH3MEeHHOTO HampaBJjieHus. B Bo3-
IyXxe elle MOXHO HaNpaBJATb CHAapsAd pYJeM, MOXOGHBLIM HTAYBEMY,
HO YTG BbI cresnaere B 0e3BO3AYIIHOM IIPOCTPAHCTBe, rae 3QHUp ea-
Ba Ji¥ MpPELCTABHT KAaKylO-THO0 3aMETHYI0 OHOpY?

Jemo B TOM, 4UTO €CJM paBHONEHCTBYIOIIAS MO BOSMOMKHOCTH
Gnu3ka K LEHTPy HHEPUHUH CHapsifa, TO BpalleHHe ero Oyaer o-
BOJIbHO MeasieHHbIM. Ho enBa TosbkO OHO HauMHAeTCsl, Mbl Tmepe-
MemaeM Kakylo-HHGYAL MacCy BHYTpHM cHapsaa 1o TeX IOp, NOoKa
HpOoHCXONslee OT 3TOr0 IepeMellleHde [EeHTpa HHEepPIUH He 3acTa-
BUT CHapsil YKJIOHSTHCS' B RPOTHBONOJIONKHYIO CTOpoHy. Taxkum o00-
pasomM, cJaels 3a CHapaloM U NepeMellas BHYTPH €ro HeGCJIBLIYIO
Maccy, TOCTHTHeM KoJseOaHHs cHapsga To B Ty, TO B IDYIYIO CTO-
poHy, oO0lllee e HamnpaBjleHHe NeHCTBHS B3pbIBUATBIX BELIECTB H
LBHIKEHHS CHapsna H3MeHSTbCA He OYAYT.

Moxer ObITh py4YHOe YNHpaBJeHHe IBHXKEHHEM CHapsga oKa-
XKeTcsl He TOJbKO 3aTPYAHHTENBHBIM, HO M INPSIMO NPAKIHYSCKH
HEBO3MOKHBIM. B TakoM ciyuae ciaenyer mpuGerHyTb K aBTOMAaTH-
4eCKOMY YIpaBJIEeHHIO.

ITpursizkeHue 3eMJIH He MOXKeT ObITh TYT OCHOBHOH CHJIOH AJd
peryjupoBaHus, TOTOMY 4YTO B CHapsine OyHeT TOJIbKO OTHOCHTRJb-
Hasi TAXKeCTb C YyckopeHmeM W, HampasjedHue KOTOpOH cormamaer
C OTHOCHTeJIbHBIM HampaBJieHHeM BBLJIETAIONIMX B3phIBYATHIX Be-
HISCTB HJIK HPSMO IPOTHROMOJICCKHO HalpaBjeHHIO PaBHOLEHCTBYIO-
mell uX JAaBjeHHs. A Tak Kak 3TO HanpaB/ieHHe MEeHseTcs C MOBO-
pauMBaHHeM CHapsiia M TpyOBl, TO TSAXKECTb 3Ta KaK HalpaBHIeNb
peryJsaTropa He TNOAUTCA

BosmoxkHO ynoTpeGaTh AJst 9TOH IEH MarHUTHYIO CTPEJKY HJH
CHJIY COJHEUHBIX JiydeH, COCPELOTOUEHHBIX C IIOMOIIbIO JBOSKOBBI-
nygjoro crekja. Kaxnaplfi pas, xorma cHapsazn ¢ TpyOo#l mosopauH-
BAeTCsi, MaJieHbKO€ H SpKOe H300paxKeHH® COJIHIIA MeHsSer CBOe .
OTHOCUTEJIbHOE IIOJIOMKEeHH® B CHapsile, YTO MOXKeT BO30yXAaTh
pacuiupeHue rasa, AaBJeHHe, 3JeKTDHYECKHI TOK M ABHIKEH7e Mac-
Cbl, BOCCTAaHABJIMBAIOHIeH ONpeNeJieHHoe HampaBJeHuHe TpyGol, NpH
KOTOPOM CBeTJIOE NSITHO Mafaer B HeATpasbHOe, TaK CKas3aTh, He-
YyBCTBHTEJIbHO® MECTO MeXaHH3Ma.

ABToMaTHYeCKH MOIBHTaeMblX Macc HOJIKHO OBITh [BE.

OcHOBOIO AJIl peryJsTOpa HaNpaBJCHHA CHAPSNA TaKXK® MOXeT
CJYXHUTb HOOOJbUIAT KaMepa C JABYMs OBICTPO BPAAIOMIMMHUC B
pasHbIX MJOCKCCTsX Kpyramu. Kamepa mpuBeinena Tak, 4to [ouio-
JKeHHe MWJIM, TOYHee, HalpaBJeHH® ee He 3aBHCHT OT HalpABJEHHT
TpyOrl. Korma mocsiefHsis NOBOpauuBaercs, Kamepa B CHJIY HHEp-
nuH, nNpeHeOperast TPeHHEM, COXPaHseT MHpexHee a6GCOJIOTHOE Ha-
apaBJjeHHe (OTHOCHTENbHO 3Be3]); 3TO CBOHCTBO MpOSIBJsSETCH B
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BBICIIEH CcTeleHH Hpu OLICTpOM BpallleHHH KaMepHBIX Auckos. Ilpu--
HelJieHHble K KaMepe TOHKHUE IPYKHUHKH Hpd NMOBOpAuMBaHAM TPYy-
Obl IMepenaloT H3MEHEHHe OTHOCHTEJBHOTO IIOJIOZKEHHMS KaMmepbl E-
CHapsige, YTC MOMKET CJYXKUTh IPHUHHOIO BO3HHKHOBEHHSI TOKa H
nepenBUXKEHHA DPEryJLIPYIOIIUX Macc.

Haxkonen, noeBopaunBaHHe KoHIA pacTpy6a Takike MOXKeT CJy-
JKHTb CPEICTBCM COXpaHeHus OIpeNeJeHHOTO HaNpaBJIGHHs CHa-
pama. Ilpomie Bcero mJA VHpaBJeHH pPAKeTOH MOXKET CJAYMHHTh.
IBOMHON pyJib, TMOMEIIEHHLIH BHE pDaKeThl, HOOGJH30CTH O BBIXON-
woro KoHma TpVObl. Mz26exkaTh ke BpalleHAs pakeTbl BOKPYr 1po-
OOJBHOH OCH MOXKHO KpydeHHeM IJIACTHHKH, pAaCIOJIOXKEHHOH IO~
HalpaBJeHHIO ABWIKEHHsA T'a30B U CPEAM HUX.

Mpeumymectsa paxetbl

5. Ilpexue ueM H3JaraTth TEOPUIO paKeThl WJH NOAOGHOND efi
PEakTVBHOTO NpuOopa, NONBLITAIOCH 3aHHTEPEcoBaTh UYHMTATENS IIpe-
UMYLIEeCTBOM pakeThl Iepej MYIICYHbIM CHapsfoM:

a) anmapar Halll CPaBHHUTEJbHO C THTAHICKOH NYHIKOH JIENOK,
KaK [epblllKo; OH OTHOCIHTEJbHO JellleB U CPaBHHUTEJbHO JETKO-
ocyliecTBUM; b) NaBJjieHHe B3pPbIBUATHIX BEILECTB, OYAYYH TOBOJLHO
PaBHOMEDHBIM, BBI3BIBaeT DPABHOMEpPHO-YCKODSIONIeecs IBHIKEHHE"
pakeTbl, KOTOPO® pPa3BHBAGT OTHOCHUTEJBHYIO TSKECTb; BEJHUYHHOIO:
9TOH BpEMEHHOE TIMKECTH Mbl MOXKEM YIpPaBJATh MO KeJaHHIO,,
T. €., peryJupys CHNy B3pbiBa, Mbl B COCTOSIHHH clejaThb £€ IIpo-
H3BOJILHO MAaJQ0 HJIM MHOTO IpeBbIIaollel OOBIKHOBEHHYIO 36€M-
BYIO' TAXEeCTb. EcJH NPeaNosoXuM IJS HPOCTOTHI, YTO CHJIA B2pbl--
Ba yMeHbllaeTcss NPONOPLUHOHAJNLHO Macce CHapsiia, CJIO0XKEHHOH C
Maccodl OCTaBIUMXCH HEB3OPBAHHBIMH B3PBIBUATHIX BEIIECTB, TO°
YCKOpDeHH® CHapsaa, a CJASA0BaTeJNbHO, M BeJHUHHA OTHOCUTENBHOH
TsxecTH Oyayr nocrosiHHel. HMrtak, B pakere Moryr 6esomacHo B
OTHOILEHHH KaxylleHAcsd TSAKecTH OTIPAaBHTBCS HE TOJBKO H3MEpPH-
TeJbHbIe NPHOOPBI, HO H JIOAH, TOTAA KAK B HYLIEYHOM CHApsIe,
Jlaxke IIpH OT'pOMHOH MyIIKe, BeJIHUMHOIO ¢ OamHio Jdddens, oTHo-
CHTeJIbHAs1 TsxecTb ysejuuuBaerca B 1001 pa3s mpu mnombeMe Ha:
300 xm; c) ele HeMa/J0® NPEHMYLIECTBO PAKEThl: CKODOCTH €€ BO3--
pacTaer B xejaeModl HPOTPECCHH H B JKeJaeMOM HaNPAaEBJeHUH;
OHa MOXET OBITb IOCTCAHHOH M MOXKET PaBHOMEpHO YMEHbIIAaThCsd,
4YTO JacT BOSMOXKHOCTH 0e30IIacHOrO CIycKa Ha mJaHeTy. Bcee neso-
B XODOIIEM peryJjsaTope B3pbiBaHus; d) mpH Havyaje NORHATHSA, IO-
Ka atMocdepa rycra If CONPOTHBJIEHH® BO3LAYXa NpH OGOJBIIOH CKO-
POCTH OTpPOMHO, pakeTa ABHraercss CPaBHUTEJNLHO HEeGBICTPO U NO-
TOMY Majlo TepsieT OT CONPOTHBJIEHHsS CPERbl H MaJio HAargeBaercs.

CropocTb pakeTsl JMIIb MeNJeHHO BO3DAacTaeT; HO 3aTeM IO
Mepe NOIHATHA B BHICOTY U paspemxeHus arMocdepbl OHA MOXKeT
HCKYCCTBEHHO EO3pacTaTb ObICTpee; HAKOHOL, B 0e3BO3IYILIHOM
IPOCTPAHCTBE 3Ta BO3PACTAIOllasg CKOPOCTb MOKeT OHITh elle yBe-

JuueHa. TakuM HyTeM Mbl IOTpaTHM MHHHMYM paGOTH Ha TPEOLO--
JIeHHe CONPOTHBJEHHS] BO3LyXa.
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PAKETA B CPEJE, CBOBOJHON OT TATOTEHHS1 H ATMOC®EPLI.
COOTHOLIEHHE MACC B PAKETE

6. Crauana paccMoTpuM nHeficTBHe B CpCHe, CBOGONHOH OT Ts-
TOTeHHs] H OKpyKawolue#d Marepud, T. e. aTMoctepbl. OTHOCHTENBHO
qmocyienHell Mbl OepeMcsi TOJNBKO pa3obpaTh ee CONPOTHB/IEHH® ABH-
JKEHHIO CHapsga, HO He IBUXKEHHIO BBbIPLIBAIOIIHXCA CTPEMYTENBHO
napos. BiusHue artmocdepbl Ha B3PbIB HE COBCEM sICHO: € OJIHOH
.CTOPOHBI, OHO OJIArONIPHATHO, NMOTOMY YTO B3PLIBAIOLIHECS BELIECTBA
#MEIOT B OKpyXalolllefl MarepuaJbpHOHR Cpere HEKOTOpYIo Olopy,
KOTOPYIO OHH YVBJIEKAIOT HPHU CBOEM [ABUXEHKH H TakKuM 0HpasoM
CIIOCOOCTBYIOT YBEJNHUSHHIO CKODOCTH paKeTsl; HO, C JIpyrod Ccro-
pOHBI, Ta ke aTMoctepa CBOell NIOTHOCTBIO M YIPYTOCTHIO MeIIaeT
pacllipeHHIO Ta3oB JaJjee H3BEeCTHOrO Ipenena, OTYEr0 B3pblBYa-
‘Tbi€ BellleCTBA He NpHOOpPeTaoT TOH CKOPOCTH, KOTOPYIO OHH MUINIH
6bl TIpUOGPECTH, B3PHIBasCh.-B MYCTOTE. DTO LOCJIENHEE BIASHHE He-
OJIarolpusiTHO, NOTOMY YTO HpHpAallleHHe CKOPOCTH NakeThl Hpomop-
IIHOHAJLHO CKOPOCTH OTOpachiBaeMblX IPOAVKTOB B3phIBA.

7. Maccy cdapsana co BceM CONEPXKHMMBIM, KpoMe 3amaca B3phiB-
‘YaTblX BellecTB, 0003H&UMM uepe3 M, MOJHYI0O MacCy HOCASAHHY —
uepe3 M,; HakoHell, MEpPEMECHHYI0O Maccy B3pbIBYaTbIX BELIECTB,
-OCTABIIUXCS HEB30OpBAHHLIMH B CHapsdxe B JaHHBIH MOMEHT,— ye-
pes M.

Takum o6Gpasom mOJHAs Macca pakeTel IIpH Hayaje B3phiBa Oy-
ner pasHa (M, + M,); chmycTs e HEKOTOPOE BpeMdA OHA BHIpa-
.3urcd mnepeMeHfsoit BenwuuHoH (M, + M); HakoHel, MO OKOHYAHHH
B3pbIBAHUSA, — IOCTOSIHHON BeJNUYUHOH M,.

Utobel pakera NoTydusaa HaubGOJBIIYIO CKOPOCTb, HEOGXOMHMO,
4T0o6bl OTGpPAcCHIBAHHS MNPOAYKTOB B3pbiBA COBEPIIAJOCH B OTHOM
HanpaBJeHHH OTHOCHTEJBHO 3Be3l. A N1 3TOro HYMKHO, 4TOObI pa-
KeTa He Bpaujanach; a yroObl OHAa He Bpaljanach, Ham0, YTOOHI
paBHONEHCTBYIOILAS B3pBIBYATBIX CHJI, NpOXOAsUlas uepe3 IEeHTp
HX NaBJIeHHd, MPOXOI4Ja B TO K& BpeMs U uepe3 IEHTp WHEeDOUH
BCed COBOKYNHOCTH JIeTALIMX Macc. Bompoc, Kak 3T0ro MOCTHTHYTH
Ha INpakTHKe, MBI YXKO ¢€jierka pasobpasu.

Hrax, mpemmonarasi takoe HaHBbINOZHefiiee oTOpachiBanue ra-
30B B OJHOM HAalpasJIeHHH, HOJYYHM cJenyioilee AudepeHnIHaNb-
‘HO€ YpaBHEHH® Ha OCHOBAHHM 3aKCHA O IIOCTOSIHCTB® KOJIIYeCTBa
JBUXKEHH:

8.

av (M, 4+ M)=V.dM.

9. 3nech dM ecTb GecKOHEYHO MaJbli OTGPOCOK B3PHIBYATOIO
BeIllecTBa, BbIPHIBAIOLUETrOCs H3 NYIIEYHQNO pacTpyba ¢ HOCTOAHHOH
-OTHOCHTEJIBHO paKeTbl CKOPOCTHIO V. :

10, 51 xouy ckasaTb, YTO OTHOCHUTENbHAs CKOPOCTh V), BbIPHI-
'BAIOIUXCA 3JEMEHTOB IIpY ONHMHAKOBBIX YCJOBHSIX B3pLIBA GLHA
‘4 Ta X BO BCe BpeMs B3PbIBAHUS HA OCHUBAHUM 34KOHA OTHOCH-
TeJIbHbIX JBUXEHuH: dV ecTb NpHpALIEHH® CKOpocTH V [OEHKeHHS
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pakeTsl BMecTe C OCTABUIMMHACH HETDOHYTBIMH B3DHIBUATHBIMH MaTe-
puanamu; 310 hpHpauieHue dV mnojyuyaercs Ojaronaps or6packi-
Bauuio ajementa dM co ckopoctsio V,. OmpenenenueM nocrenHei
Mb! 3afiMeMCs B CBOCM MeCTe.

11. Pa3pgenss mepeMeHEble BeJUYUHbl B ypaBHeHuH (8) * u uH-
TErpupys, HOJNyIuM

.

1 aM
Iz dV—-—j M+M +6 MU
13.
—‘;V—=—ln(M1+M)—[—C.
1

Tyt C ecrp nmocrosuHoe. Korga M=M,, T. e. K0 B3pHBaHu4,
V=0; na sTom ocHOBaHMH HaHgem

14.
C=+4 In(M, + M,); CTajJo GHTD,
15.
_V_=ln (—-—M’ + M )
Vi M +M)

HauGouibluass CKOpPOCTb CHapsma NogayuuTcs korna M=0, 1. e.
KOTZa Bech 3amac M, B30OpBaH; TOTLA IMOJYYHM, Iosaras B Npeibl-
ryieM ypaBHeHuun M=0:

1:1“ (l + ﬂ&) .

17. Orciona MBI BHAHM, YTO CKOPOCTb V cHapsna BO3pacraer
HEeOTPaHHYEHHO C BO3pacTaHueM KoJsHdecTBa M, B3phIBUaTHIX Be-
miecTB. 3HAYHT, 3anacasfch pasHbIMM KOJHYeCTBaMH HX, NPH pas-
HBIX TYTEIeCTBHAX Mbl IIOJIYIUM CcaMble pasHooOpasHLIe OKOHUaA-
TenbHble ckopocTd. M3 ypaBrenus (16) Takxke BUAHO, 4TO CXOPOCTb
pakeThl O K3pacxOZOBAaHHM ONpENEJEeHHOrO 3afnaca B3pbiBYATOTC
BEI[eCTBA HE 3aBHUCHT OT OBICTPOTHl HJIH HEPaBHOMSPHOCIH B3pHI-
BaHus, JIUb Obl yacTuIbl OTGpackiBaeMOro MaTtepuasa [Bdranuch
C ONHOH M TOH K@ CKOPOCThIO V, OTHOCHTeJLHO CHapsAa.

Onnaxko ¢ yBesqwueHHem 3amaca M, ckopocTb V pakeTsl BOS-
pacraer Bce MelJieHH2e H MelJieHHee, XoTs KM Oesrpanuino. IipH-
6JIM3UTeNIBHO OHA BO3PACTACT Kak JorapudM OT yBeJHYEHHA KOJH-
yecTBa B3pBHIBUATHIX 3amacoB M, (eciau M, BelIUKO B CPAaBHEHHH C
M,, T. e. ecin Macca B3pbIBYATHIX BEIIECTB B EECKOJIBKO Di3 6OJb-
Ile Macchl cHapsja). .

18. NanbHefiine BblUHCHEHUST OynyT HHTEPECHBI, KOTJa MBI
onpeneniM V,, T. ©. OTHOCHTENbHYIO U OKOHYATEJNbHYIO CKODOCThb
B30PBAHHOTO 2jleMeHTa. TaK Kak ras HJu map IpuU OCTaBJeHHH Ny-
LIEYHOro pactpy6a BecbMa paspexaercd H oxJaxpaercsa (mpd 1o-

* Ta6muubl ¥ (opMynH oGO3HAUeHH HOMEepPaMH NyHKTOB Tekcra. — [Ipus.
peo.

3 K. 3. Uuoaxosckui
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L

cTaTouyHoHf aJuHe TPyObl), naxke cOpailaercs B TBEpLOe COCIiOs-
HHU@ — B IIblJIb, KOTOPAA MYHTCA CO CTPALIHOI OBICTPOTOIO, TO MOXK-
HO TPMHSITb, UTO: BCS SHEPrus [OpeHHsd, WM XHMHYECKOTO COCHH-
Hemus, MpU B3pbiBaHKy OOpaulaercs B ABHXKEHHe IPOLYKTOB Pope-
HHS, WIH B KHHETHUeCKYI0 3Hepruio. B camoM Jene, NpeACTaEBUM
ceGe olpelesNeHHOe KOJHYECTBO rasda, pacliHpsiollerocs B mycI1oTe,
6e3 BCsAKHX NpuGopoB: OH Oymer BO BCe CTOPOHBI DaCIIHpATHCS H
BCJEICTBH® 3TOr0 OXJa)KIAThC L0 TeX NOp, NOKa He [PEeBaTUTCH
B KalJii JXHUAKOCTH HJH B TyMaH.

Tyman sToT oO6pauiaercs B KPHCTAMIHKH, HO YXe& He OT pac-
IIMPeHysl, a OT HCHapeHHss H JYyJeHCHyCKaHHSI B MHpPOBO® F1po-
CTPaHCTBO.

Pacummpsisice, ra3 BbIIEJINT BCIO CBOIO SBHYIO M OTYAaCTH CKpHI-
TYIO SHEpruio, KOTopasl IIPeBPaTHTCS B KOHUE KOHLIOB B ObICTPOE
JBHKeHHe KPHCTAJUIHKOB, HANpaBJIEHHO® BO BCE CTOPOHbI, TaK Kak
ras pacuupsijics CBOOOZHO BO Bce CTOpPOHBL Ecau xe erc 3acra-
EHTb pacliupsitbc B pe3epByape ¢ TpyOo#,, To TpyOa HampaBHT
IPHXKeHHe Ta30BBIX MOJIEKYJ IO OflpefesIeHHOMY HallpaB/JeHuIo, YeM
Mbl U IOoJIb3yeMcs IJIS HaliuX Lejelf, T. ©. AJs JBHIKEHHS PAKEThHl.

Kasamocs Obl, yTO 3HEpTUS ABHKEHHA MOJIOKYJ TNPEBPAIIASTCS
B KHHETHYeCKO® IBHXKEHH® [0 TeX NOp, NOKa BElleCTBO COXPAHSeT
razoo0pasHoe HJIM NapoobGpasHoe cocrosiine. Ho ato He cosceM
TaK. JlefCcTBUTENIbHO, YacTh BellecTBA MOXKET OOPATHTLCH B KHUAKOE
COCTOsIHYME; HO DPH 3TOM BBHIJeJsieTcsd 3SHeprus (CKphiTas TEIIoTa
napoo0pa3oBaHHs), KOTOpasl Iepemaerci oOCTapllefici Hapoobpas-
HOH YacTH MaTepuy U 3amelJsieT Ha HEKOTOPOE BpeMs MNepexon ee
B JKHUJ10E COCTOSHHE.

[TomoGHoe ABNeHH® MBI BUAMM B Iapo3OM HUJHHIpPE, KOorxa hap
paboraer COOCTBEHHHIM pACIIHPEHHEM, BbLIXOA Ke U3 MapoBOTC
KoTJa B LUJUHApP 3anepT. B srom cayuae, mpu kako#l Obl TeMrme-
parype Hu OblLI Iap, yacTb €ro o6pamaercs B TyMaH, T. €. XKHIKOe
COCTOsIHKe, Jpyras »Ke 4YacTb IpOAOJIKAeT COXPaHsATh Tapoobnas-
HO® cOCTOsiIHMe M paboTaTb, 3aHMCTBYS CKPHLITYIO TEMJIOTY CIYCTIHB-
IIUXCS B JKHAKOCTb HapoB.

Wrtak, sneprus MOJeKyssipHas GydeT NpeBpaularbCsl B KHHETH-
YeCKyio, o KpalHeidl Mepe mo coctosHus kuupkoro. Korma Bes mac-
ca o0paTtuTcs B Kaljd, NpeBpallleHHe B KAHETHUECKYIO SHEpruic
MOYTH NPUGCTAHOBUTCS, MOTOMY YTO Haphl XKHUAKHX M TBEPABIX TeJ
Upd HHU3KOH TemmepaType HMEIOT Yepecuyp He3HAUHTENbRYI0 YIpY-
TrOCTh H HCHOJNL30OBAHHE UX HA INIPAKTUKE 3aTPYNHUTEIbHO, TaK Xak
notpe6yer COrpOMHBIX TpYO.

M eme Hexoropas He3HauuTeNLHAsT 4YacTh YKA33HNOH HAMH
SHepTHH fIponajgeT MJIS Hac, T. €. He NpPeBPaTHTC B KHHETHUYECKYIO
SHepruio Gsaronaps TpeHHIO O TPYOY M JiYUEHCHYCKAHHIO TEILIOThE
HarperbIMd yacTsMH TpyObl. Bripouem, TpyGa MoxKeT GbITh OKpyKEeHa
KOXKYXOM, B KOTODOM LHPKYJHPYeT KakOH-HUOYAL XUAKUH MeTasul;
OH [epelacT Kap CHJbHO HArperoil YacTH ONHOTO KOHIA TPYObl
JApyrofi ee uacTd, OXJaXAEHHOA BCJENCTBHC CHJBLHONG P#3PCIKEnHs
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napoB. TakuM o6pasom U 3Ta IOTEPS OT JYYEHCIHYCKAHUA il TellJo-
HPOBONHOCTH MOXKET OBbITh VTHJM3HPOBAHA HJH COejaHa OYycHb He-
3HauuTenbHOA. BBHAY KDPAaTKOBPEMEHHOCIH B3PHIBAHHS, NPONOJIXKAI0-
nierocst B KpalHUX ciaydasax oT 2 Ko 5 MiH., OTepsl OT JyYeHcliy-
CKaHusi ¥ 0€3 BCAKUX MpHcnocoOieHill He3HAYHTeJbHA; IHPKYJIs-
HUsl K€ METaJJIMYeCKO#l XKHMIKOCTH B KOXKyXe, OKpyXKaiouiem Tpy-
Obi, HEOOXOOUMA IJI OPYroHl HenH: AJs MOANepKaHus OAHOH H TOH
»K© HEBBICOKOH TeMmeparypbl TpyObl, T. ©. M COXPaHEHUA ee Kpe-
noctu. HecMorpst Ha 3TO, BO3MOXHO, YTO 4acTh ee Oymer pacijas-
JleHa, OKHCJIeHAa H YydeceHa BMecTe C rasaMmu u mapamu. Moxker
ObITb, A/ H30€XKaHHA 3TOr0 BHYTPEHHIOI 4acTb TPYOH GyILyT BbI-
KJIaibIBATD KAaKUM-HHOYAb OCOOEHHBIM OTHEYNIODHEIM MaTepuasioM:
YIVIEPONOM, BOJIbppaMOM HJIH YeM-HUGYAb WHBIM. XOTS 4YacTb yrie-
pola HpH 3TOM H CTOPHUT, HO KpPeNocTh MeTaJJuuieckod TpyGwl, ma-
J'0 HArpero#, MocTpazaTh OT ITONC HE MOMKET.

'a3o06pasHblfl e MPOLVKT TOPEHHs YIVIEPOLEa — YIJIGKUCTIOTa—
TOJIbKO YCHJIUT MOJHATHE pakeThl. Moixer ObiTh IpuMeHEH POm TH-
FeJIBHOTO Marepuaja — Kakasi-HuGyAb CMech BellecTB. Bo BcskoM
caydyae He s pellly 2TH BOHpPOCH, KaK U APYTHE, OTHOCAIIHECST K
peakTHBHBIM TNpHOOpaM. .

Bo MHOrux ciayuyasx s DPHHYXIeH JIHillb rafaTh HJAX HPeano-
Jgarath. §I HHCKOJbBKOG He OOMAaHBIEAIOCh M OTJHYHO 3HAID, YTO He
TOJBKO He pellialo BoMpoca BO BCeH MOJIHOTE, HO UTO OCTAeTCs
nopa6orarb nag Hum B 1000 pa3 Gosbiie, uem s padorat. Mos
Lens — BO3OYAKTh K HeMy HHTepec, YKasaB Ha BeJHKOe 3idadyeHue
ero B OyAylieM U Ha BO3MOXKHOCTb €ro. pelleHHs...

B nacrosiniee BpeMs IpeBpallleHH® BOLOPONA H KHUCJIGPOLA B
JKUAKOCTh He IpeiCcTaBJseT 0coOblXx 3aTpyaHeHul. MoxHe BOLCPOXR
3aMEHHUTb XUAKUMH HJIU CTYUIOHHBIMH B XKHJAKOCTb YIJIEBOLOPOAAMH,
EanpuMmep, aueruyaeHoM, HedTsio. JKHIKOCTH 3TH IOJMXHBI ObITb
pasnesiensl neperoponrxoli. TemmepaTypa HX BecbMa Hu3Kas; IIO-
3TOMY HUMH TIOJIE3HO OKPYXKaTh HJH KOXYXH € HUPKYJIHPYIOUHM
MeTaJJIoM HJH HENOCPENCTBEHHO CaMble TPYOHI.

OnbiT mokaxeT, Kak chenarb Jydine. Hexoropbie Meramin ge-
JIAl0TC KpeNye OT OXJAXKIEHHS; BOT TAKHE-TO MeTaJJbl U HYXKHO
ynorpe6GuTh, Hanmpumep, Medb. He nomHio xopollo, HO KaKHe-TO
ONBbITBl Haj COMPOTHBJIEHUEM, Ka)KeTcs, ene3a' B KHUAKOM BO3-
IyXe, yKasaju Ha TO, YTO BSI3KOCTH €rO NMpPU 3TOH HU3KOW TemIe-
paType yBeqHuYHBAaeTcsi UyThb JIH He B JeCAT&H pa3. 3a QOCTOBEp-
HOCTb He py4aloch, HO OMNBITBI 3TH B NPHMeHEHHH K HameMmy Aejy
>acnyxupaiot rayGouafimero BHuManus. ([Touemy Ob He OXJaX-
nath TakuMm o©Opa3oM u GObIKHOBEHHble MyHIKH, INpexIe 4YeM H2
HHX CTPeJIsiTh; BeNb XHUAKHH BO3AYX Temeph Takas OOBIKHUBEHHAs
BelIIb.)

JKuakuii kucliopon M TaKoil JKe BOXOPOCI, BbIKAUHBAEMBIS H3

1 BOO6U—(€ VAJIMHEHHEe MeTaJJioB npil O4YeHb HI3KHX TeMmiiepatypax 3HaA4yH-
TE&JIbHO YMEHblllaeTcd, HO CONpOTHBJENIIE Pa3PLIBYy B 60JBII0N CTENEHH BO3-
pacraet.—/Ipun. peo.

3
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CBOMX pe3epByapoB H mMOJ2BaeMble B KH3BECTHOM COOTHOLIEHUH B
Y3K0@ Hayasno TpYOBl, COENUHSISACh TYT IOHEMHOTY, MOTYT AaThb
npeKpacHblfl B3pbIBUaTHIl Marepnat. [loydaeMbli MpA  XnMuye-
CKOM COeILHEHHH 3THX XHIKOCTeil BONSHOH map IpH CTpanlHG Bbl-
COKOH TeMmmepaType OyZeT pacLIUpSAThCs, HNOABHradgch K KOHLY HJIH
yCTbIO' TpyGHl KO TexX Hop, NOKa He OXJaiuTcad A0 Takoli CTeleHH,
Y10 O0paTHTC B KUAKOCTh, HECYILYyIOCSs B BHIE TORYaHUICro Ty-
MaHa [O HalpaBJeHA!0 AJHHBL TPYObl K ee BhIxomy (pacTpy®y).

19. Bomepor, ¥ KHCIOPOX B razoo0pasHOM COCTOSHHH, COE€NH-
Hsasck JOJs oGpasoBaHuss | xe BOAbl, pasBusaiT 3825 kaa. Tlom
CJIOBOM «KaJOpUsi» Mbl TYT IOpasyMeBaeM KOJIHYeCTBO TENJIOTHE,
norpe6rHoe AaA HarpeBaHua Ha 1°L0 1 xe Bonmwl

Kosnyectso 310 (3825) y Hac OyneT HeMHOrO MeHblie, pa3
KHCJIODOA H BOMOPOJA HAaXONATCA B JKHAKOM COCTOSEHH, a Ke B ra-
3006pa3HOM, K KAKOBOMY OTHOCHTCSI NAHHO® HAMH YHCJHO KalMOpHH.
B camoMm pnese, XUAKOCTH HAamo, BO-NIEPBBIX, HarpeTb; BO-BTOPLIX,
o6paTuTh B rasco0pasHoe COCTOSHHE, Ha YTO PacXOAYeTcst HEKOTO-
pas sHeprus. BBuay HesHauuTeNbHOH BEJHYHHLI 3TOH SHEPrHH
CPABHATEJBLHO C SHePrHeldl XWMHYeCkOfl MBI OCTaBHM Ha&ille YHCIO
6e3 ymaJsieHdsi (3TOT BOOpPOL He COBCEM BLIACHeH HayKo#, HO Mbl
BONOPOA M KucJIopol Oeperf TOJAbKO IJs UpHMepa).

ITpuHuMasi MeXxaHHYeCKHH 3KBHBAJIEHT TelNothl B 427 Kem, nail-
neM, uto 3825 raa coorBercTBylOT pabore B 1633 kexkm,; atoro mo-
CTAaTOYHO [JIs1 TIOXHATHS NPOLYKTOB B3pBIBA, T. €. 1 Kz BelmecTsa
Ha Bbicory 1633 xa OT NMOBEpPXHOCTH 3eMHOIO llapa, NpeanoJalas
CHJY TAXKECTH 1OoCTosdHHOH. Dra paboTa, IpespalleHHas B lBHIKe-
HHe, COOTBETCTBYeT 3Hepruu 1 xe Maccel, ASAXKYmEHCs <O CKOpO-
¢thio 5700 m/cex. $1 we 3HAIO HH ONHOH TPYNNBI TeJ, KOTOPhlE IDH
CBOEM XHMHYECKOM COeNHHEHHH BBIAeNsAad Obl Ha eRUHWIY MACTHI
IOJAYYEHHOTO IPOAYKTA Taxoe OTPOMHOe KouinuecTBo dHeprau. Kpo-
M€ TODO, HEKOTOpble ApYrue BellecTBa, COeQHHAACh, He 006pasyioT
.neTytmx HOpONYKTOB, YTO I8 HAC COBCEM He romurcs. Tax, K[peM-
Hui,. cropas B kucjopoge (Si+0,=Si0,), Bblmesser OIpOMHEOE KO-
JIMYECTBO TemJa, UMeHHO — 3654 Ka4 Ha eIUHHIY Macchl [IOJIyueH-
Horo mpoaykra (SiO,), fo, K coxaJjeHHio, o6pasyloTcsl TpPYRAHOJe-
Tyyne TeJa.

IlprHsB XKUOKHH KHCJIODONL M BONODON 3a Marepual, zauGoree
NPUTONHBIH [Jg B3pBIBAHUSA, § JaJ YHCJIO I BbIpaXKEHHT HX B3a-
HMHEOH XWMHYECKO#l SHEPI¥H, NpuUXomsmleficdi Ha eIUHKLY Macch
noayuyenHoro nponykra (H,0), Heckosbko G6oJblle HCTHHHODO, TaK
KaK BeIleCTBa, COENJHSIOUHECS B paKeTe, NOJKHBI HAXGMHTHCA B
JXHAKOM, a He& B razoo0pasHoM COCTOSIHHH H, KpPOMe TOTOo, NpH
OYeHb HHU3KCH TeMmiepaType.

CuydTalo HENHIIHHM TYT YTEIINThH 4YUTATe/s, 4TO He TOdhKO Ha
5Ty oHepruio (3825 kan), HO MU Ha HECPaBHEHHO GOJIbIIYIO MBI MO-
KEeM HanesaTbcs B OynmyuieMm, KOoraa, MOxKeT ObTh, HafilyT BO3MOXK-
HBIM OCYIIECTBHTH HAUIM eIle HeIOCTATOYHO pa3paGoTaHHbIE MBICJH.
B camoM neme, paccMaTpuBas KOJIHYECTBO SHEPIuy, IONIyyaemoil
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OT XHMHUUYECKHX MPOLECCOB DA3HOOODA3HBIX BeleCTB, 3aMeyaeM B
ofuieM, He 6e3 HCKIIOUEHHH, KOHEYHO, UYTO KOJHYECTBO SHEprHH,
npuxonsuiefici Ha ©XWHHIYy MacChl IPOAYKIOB COeNUHEHHs, 3aBH-
CHT OT aTOMHBLIX BECOB COGIMHSIOLIMXCS I[POCTHIX TeJ; YeM MeHplue
aTOMHEIE Beca TeJs, TeM OoJibllle BBIIEJNSETCS TelJa NP CieIHHe-
nun ux. Tax, npum oOpa3oBaHuu cepHucroro rasa (S0O,) obpasyer-
cs Tobko 1250 kaa, a mpu oOpasoBanuu okuwcu Mexu (CuOjp —
TOJBKO D546 Kaa; MeXIy TeM Kak YroJib, Ipu 00pasoBaHIH yrIJe-
gucaorsl (CO,) BbIASyisieT Ha emuHHLY e€e macch 2204 xaxa. Bomo-
POI C KHUCJIOPOXOM, KaK Mbl BHAHM, BBIIENAIOT ellle Godbire (3825).

Jlast OLleHKn 3TUX NAHHBIX, B IPHMEHEHU! K BHICKASAHHON MHOIO
ylee, HANOMHIO TYT BeJIHUNHY ATOMHBIX BECOB IIPHBOINUMBIX 3Je-
MeHTOB: Bomopon — l; kucjopom — 16; yraepox — 12; coepa — 32;
kpeMHiti — 28; menb — 63.

*KoHeuHO, MOXKHO INPHBECTH U MHOTO HCKJIIOUEHHHA W3 3TOno npa-
BHJIa, HO B 0OOlLIeM OHO CHpaBeannBo. JleficTBuTe/bHO, €Cllil MBI BO-
of6pasuM psif Toyek, abCHUCCHl KOTOPBIX BHIpaxaloT cyMMy (uid
NPOU3BCHEHIE) AaTOMHBIX BeCOB COEIMHSIOHMINXCS MPOCTBIX TeJ, a
OPIHHATHl — COOTBETCTBYIOIYIO SHEPTHI0 XHMHYECKOTQ COeAHie~
Hus, TO, HpOBelsi 4yepe3 TOUKH ([0 BO3MOXKHOCTH ONHXKe K HUM)
HJaBHYI0O KPHBYIO, YBHAHUM HeNpEepLIBHO® YMEHbIIeHHEe OpJAMHAT IO
Mepe yBejuueHUss abcuucC, YTO H NOKAa3bIBA€T HAIl B3TJAL.

IToaTomy, ecnu korma-suOyIb TaK Has3blBaeMble NpOCTbIe Teja
OKayTCs CJIOKHBIMH W HX pAa3JjlojKaT Ha HOBblE 3JIEMEHTBl, TO
aTOMHbIe Beca IOCJHSIHUX TOJXKHBl OBITH MEHbIIE H3BEeCTHBIX HaM
IPOCTBIX TEJl.

HoBooTkpbiTEi® 2JeMeHThl, Mo HpenblaylieMy, MOJIKHB! BhIIE-
JAATH IpH CBOEM COEJUHEHHHW HEeCPaBHEHHO OoJibliee KOJUYECTBO
SHEPTHM, UeM TeJa, CUuTaeMble Telepb YCJHOBHO MPOCTHIMH H HMEIO-
[ife CPaBHUTENILHO O0JbLIOH aTOMHBIH BeC.

Camoe cyulecTBOBaHH® 3dupa C ero NOUYTH OecrpemenbHoi
YIPYTrOCTbIO W TpOManHOH CKOPOCTBIO €r0 aTOMOB YKasblBAaeT Ha
GecnpefesbHO MaJbli aTOMHBIH Bec 3THX aTOMOB H OeClpelessHYIO
SHEPrHI0 B CJyyae HX XHMHUYECKOTO COeNUHEHH.

20. Kax 6bl To HH OBLIO, HO MoKa aJd V, (cm. 15 u 19) mbl He
MOKeM HpHHATL Gosmee 5700 M/cex. Ho co BpemeHeM, KTO SHaeT,
MOXKeT ObIThb 3TO UYHC/JAO YBCAHYATCH B HECKOJBKO pas.

[Npunumas 5700 m/cex, moxem no ¢opmynae (16) BEIUHCAUTD

HE€ TOJBKO OTHOIIEHHE CKOpOCTEﬁ -‘7-, HO H 36COJI}0THy10 BeJIHu-

. 1
4YMHY OKOHYaTeJNbHOH (Hambosblueit) ckopoctdu V chapspa B 3a-

BHCHUMOCTH OT OTHOILEHHS Mi

1
21. Wa dopmynsl (16) Buamo, uTo Macca pakeThl CO BCEMH
naccaXXUpaMd W BceM#d annapataMH M, MOXKET ObITb IPOM3BOJIBHO
BEJHKA M CKOPOCTb V CHapsilia OT 3TOTO HHCKOJbKO HE MOTEpsierT,
Jumb Gbl 3amac B3pHIBYUATHLIX BelecTs M, BO3pacTaj HpOIOpPIHO-
HAJbHO BO3DACTAHMI® Maccel M; pakeThl.
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Hrax, BCeBO3MOXHOH BeNUUMHBI CHAPSIABL € JIOOBIM UMCJIOM
NyTellIeCTBEHHHKOB MOIYT NPUOGPETaTh CKOPOCTH JKEJIaeMoil Bejlu-
yrHBL. BnpoueMm; Bo3pacTadue CKODOCTH paKeThl CONpPOBOXKAAercsd,
KaK Mbl BUAGJH, HeCpaBHEHHO ObiCTpeHIUINM BO3DAaCTaHHEM Macchl
M, B3phIBUaTHIX BemlecTB. [103ToMy, HACKOJBKO JETKO H BO3MOXKHO
yBeJHYeHHe Macchl MORHHMaloilerocs B HeOecHoe MPOCTPAHCTBO
CHapsAla, HAacTOJbKO 3aTPYAHHTENBHO YBEJHYEHHE €ro CKODOCTH.

CKopoCTH MOJIETa B 3aBUCHMOCTH OT pPacxojia ropioyero

22. U3 ypaeHeHus (16) moayuuaMm cJaeAyOMYi0 Tabadny:

M, 1% Ckopocts V M, I 174 Ckopocte V
My v " wMfcex My ‘ v M/ce;c
0,1 0,095 543 7 2,079 11800
0,2 0,182 1037 8 2,197 12500
0,3 0,262 1493 9 2,303 13100
0,4 0,336 1915 10 2,393 13650
0,5 0,405 2308 19 2,996 17100

1 0,693 3920 20 3,044 17330

2 1,098 6260 30 3,434 19560

3 1,386 7880 50 3,932 22400

4 1,609 9170 100 4,615 26280

5 1,792 10100 193 5,268 30038

6 1,946 11100 Beckoneuno — BeckoHedHa

23. VI3 Tabnuuel ycMaTDHBaeM, YTO CKOPOCIH, NOJyyaenble pe-
ZKTUBHBIM IIyTeM, JANeKo He MaJbl. Tak, NpH Macce B3pbIBUATHIX
penjects, B 193 pasa mnpesninanoiied Bec M, cHapsga (pakersi),
CKOPOCTb €r'0 IO OKOHYAHWH B3pbIBAHHS M M3PaACXOTOBAHIH BCErO
sanaca M, paBHa ckopocTH ABUXKeHHs 3emau Bokpyr Counma. He
IyMafiTe, 4TO Takas TIpoMafHas Macca B3pbLIBYATOTO Maiepuala
TpebyeT AJsi CBONO COXpPaHeHHS IPOMAJHOTO KOJHUECTBA. KPEHmKoro
MaTepuasta [Jsg COCYIOB, COMepyKallHX B3PbIBYaThble 3JIcMEHTHI.
JleficTEATENBHO, BOMOPON U KUCJAOPOL B KHUAKGM BHAE TOJbKG TOINA
00HApYKHUBAIOT BBICOKOE AABJIEHWe, KOTAa COCYIBl, COAeprKailie
MX, 3amepThl, M KOTAAa cambie rasbl [0 BJAUSHHEM OK[YKAIOUIUX
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CDaBHHUTE/ABHO TeIJIbIX TeJ HarpeBaioTcsa. ¥ HAc XKe 3TH OWKHKeH-
HLI® ra3bl JOJIKHBI HMeTh ¢BROONHE BbiXon B TPYOYy (UGMHMO ITO-
‘CTOSIHHOTO MPUTOKA MX TyAa B XKHUIKOM BHMe), TJie OHH, COCNUHSSACEH
XEMHYECKH, B3pbIBAIOTCS.

HenpepbisHOE U ObICTPOS TeueHHe IasoB, COOTBETCTBYIO/IEE HC-
MapeHuio XHAKCCTeH, OXJaXKnaer 3TH MOCJSAHGE IO TOTO, UTO -OHH
CEOHMHY NapaMil He MPOK3BOAAT IIOUTH HHKAKOTO AABJIEHNs HA OYpPY-
JKaromae ux creHKd. HTax, O COXDAHEHUs INEMEeHTO8 33Dblea HA
cocyOuv. He Tpedyercs Ooabuiol Mmoccol 8euLecTsd.

24. Korga =2anac B3pbIBY2TOTO BEIECTB2 pAaBEH Macce PAKeThI

M. . o
(—2=1),TO CKOpOCTh TMOCHeqHed uyrb He BIBOe OoJsee TOH, <KOTO-
1

pasi HyXKHa, 4To0bi KAMHIO MJM IylIeydoMy CHapspy, MyLIeHHOMY

«CeJIeHUTaMH» ¢ noBepxHocTH Hamie#l JIyHbl, ymajauTecsi or Hee
HaBcerna H CHeNaTbes CIYTHHKOM 3emsu, sropol JlyHo#.

drta ckopoctb (3920 m/cex) TOUTH [dOCTaTOYHA AN BEUHOTO
yoajeHus TeJs, OpOLIeHHBIX ¢ MOBepxHocTd Mapca uau Mepkypus.

M.
Ecnn oTHOIIEHHE —A;I—-Q—— Macc 6yneT paBHO TPEM, TO yXKe MOJNYUHT-

1
€5 o M3pacXOoMOoBaHUHM BCEror 3anaca Takas CKOPOCTb cHapsiia, KOTo-

podl JHlIb HEMHODO HELOCTAeT HJsi TOro, YyToObl OH MOT BPallaThCs
3a npenesiamMi atmocdepbl BOKPYr 3eMsd mogoGHO ee CITYyTHHKY,

M.
[Ipn oTHOUIEHNH —71/—[2, P2BHOM IIECTH, CKOPOCTb PAKETHl IIOMTH

1
JCCTAaTOMHA [UIst YAaJieHnst ee OT 3eMJU H BEUHOTO BpaLICHUs BO-
kpyr CouiHIIa B KayecTBe CaMOCTOATeNbHOH miaHersl. IIpu Gosbirom
KOJHYECTBE B3PHIBUATOIO Zamaca BOSMOXKHO IOCTHXKEHHE Iosica

ACTEpPOUNOB H Ja)e TsKeJblX IJIaHer.

25. W3 rtabauubl BHAHO, YTO U NpPH HeGOJILIIOM 3alace B3pbiB-
T2ThIX BeLIeCTB OKOHYATeJbHash CKOPOCTb CHapsna ellle NOCTAaTOHHA
AJsT npakTuveckux nejed. Tax, npu 3amace, COCTAB/SIOHIeM JHIIb
‘0,1 Beca pakerpl, CKOpPOCTb paBHa 543 m/cex, YTO [JOBOJBHO IJI4
HOmHATUS pakerbl Ha 15 xa. Jlanee u3z zaGaumbl Mbl BHIHM, ITO
npU He3HQUUTEeAbHOM 3anace CKOPOCTb N0 OKOHHAHUL 83pblea npu-
GAUBUTEABHO hponopyuoHasora macce sanaca (M,); caeacsaredb-
HO, B 3TOM CJIyuae B86lCOTA NOOHATUS NPONOPUUOHAALHA KBadpaTty
sroti maccor (M.) 3anaca. Tak, mpu 3amace, COCTaBJAOWEM IOJIO-

M
BHHY MacChl paKkeThbl 72=O,5, MoCJeNHAs 3aJeTUT Ralleko 3a Ipe-
My
uesisl armocdephl.
Kostuuuent nonesnoro pgeiictBus (yTuiMsauusi) pakersi
ApH MoEbeMe

26. Untepecho omnpenmennTh, Kakas 4YacThb [OJIHOH  paBOTHI
B3pLIBUATBIX BEHIECTB, T. €. MX XHMUUCCKOHA 3HEpruu, IHepenaercs
paKere.
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Vi
Pa6ora B3pHBUaTHIX BelIECTB BHPA3UTCSH Tg_Mz’ rle g eCTh

YCKOpeHHe 3eMHOl TSKECTH; MeXaHueckas paGoTa PpaKers,
HMemomel CKOPOCTb V, BHPAsUTCA B TeX e eNMHANAX: ng,

HJH Ha OCHOBaHHH ¢opMyJb (16)

Ve Vi [ ( M2>]‘
—Q—g'Ml—z—lwl In 1+/|/[_] .

Paspenus Teneph paboTy pakeThl Ha paboTy B3phIBUATOrG Ma-
Tepuasa, IOJIyYuM P
()]
M M,

ITo 3toél QopMyie BbYHCIHM Tabuauly YTHAM3ALUH paKeToh
SEEeprHy B3phIBUATHIX BelllecTB (CM. Tabnuiy).
W3 ¢opmyan u Tabaunb BUAHO, YTO INPH OYEHb MAJHIX KO-

JUYEeCTBAX B3PLIBUATOrO Marepuasta YTHJAU3aNUs €ro paBHa

M.

172, T. €. TEM MeHblle, YeM MeHbIIe OTHOCHTE/JbHOE KOJIHYECTBO
1

B3PHBYATHIX BemecTsl.

I
%f Yruansauus —AA%— Ytunusanus
0,1 0,090 7 0,62
0,2 0,165 8 0,60
0,3 0,223 9 0,59
0,4 0,282 10 0,58
0,5 0,328 19 0,47
1 0,480 20 0,46
2 0,600 30 0,39
3 0,64 50 0,31
4 6,65 100 0,21
5 0,64 193 0,144
6 0,63 Becrkouneuno Hyas
1 [leiictButenbuo, In (1 + x) =x — x + L — 14 CrenoBatenbHO, MNP~

2 3 4

2 2
6ansutensno 1|10 (l 412) M M%:.&
M2 M] Mz Ml Ml
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Hanee, ¢ yBenHYeHHEM OTHOCHTEJNBHOTO KOJIHUECTBa B3pHIBYa-
THIX. BELIECTB YTHJH3aLHsl BO3PACTaeT M NPUOIH3HUTENbHO ipH Y4er-
BEPEHHOM HX KOJHYEeCTB® (CPaBHHUTEJHHO C MaccOd . paxernl) mqo-
cTuraer HauGosbliedl BesuuuHbl (0,65).

Janbueiiniee yBeJHYEHH® B3pbLIBUATHIX BELIECTB, XOTHA H MeM-
JICHHO, HO HENIpEpPBLIBHO YMEHbINAET HX IIOJIe3HOCTh; HpU GeckoHey-
HO OOJVIBILIOM HX KOJIHYeCTBe OHa — HyJb, TaK Xe KakK 1 npu Oec-
KoHeyHo MaJjoM. K3 Tabuauubl Takxke BUIMM, YTO NpH H3MEH<HHH

M.
omomeumxﬁf or 2 no 10— yrunusauusi GoJsiee MOJIOBHHbLI; 3TO

3HAUUT, YTO Gosiee IIOJIOBHHBI HOTEHIMAJBHOH SHEprHHd B3PbiBYA--
TOr0 Marepuana B TAKOM CJayuyae NepelaeTcs B BHUAE KHHETHUECKOR
sHeprux pakere. BooGue, or 1 mo 20 oHa BecbMa Benuka W Guus-
ka k 0,5.

PAKETA NOJ BJHUSAHHEM TH)XECTH

BeprukaJbHbiii noabem

27. Mbl onpefenuid CKOpPOCTb, pUoOperaeMyo pakerod B MyCTO-
T6 W TIPH OTCYTCTBHY CHJIBI TACOTEHHS B 3aBUCHMOCTR OT Macchl
paKeThl, MacChl B3DHIBUATHIX BENIECTB M SHEPTHH HX XHMHUECKOTO-
COeUHEHHS.

PasGepem Ttemeps BJusHMe HOCTOSIHHOH CHJIBI TAXKECTH Ha Bep-—
THKaJbHO® [BUXKEHHE CHADsAAA.

Mbl BupmuM, yto 6e3 BJIMSHHA TAXKECTH Dakerofl IpioOpeTaioTcs
OTPOMHBI® CKOPOCTH M YTHAH3HPYETCH 3HAUUTENbHOe KOJMYYecTBO
SHEPTHHM B3pbiBa. IJTO OYyHeT CNPABENJIUBO K LJSI CPERbl TIMKECTH,.
&CJIH TOJIbKO B3phIB OynmeT MruoBeHHbIH. Ho Takoll B3pelB mJs Hac
H® TOQUTCs, MOTOMY 4YTO IIDH 3TOM NOJy4YHTCS YOHACTBEHHBLIH TOJI-
40K, KOTOPONO He BBIHECET HH CHApZA, HH BEIUM, HU JIOAM, 3aKJIO-
ueHHble B HeM. HaM, 04YeBHAHO, HYXKHO MeNJICHHO® B3pblBaHHE; NPH
MeJJIEHHOM Xe B3pblBaHHM LOJe3HbH addexr yMeHblllaerca H [Ja-
XK MOXeT oOpaTHTbC B HYJIb.

JeficTBUTEIbHO, MYCTh ®3pbIBaHHE OyNET HACTOJIBKO cjabo, 4To
yCKOpeHue pakeThl, NPOUCXONAIIE® OT Hero, GymIeT paBHO YCKOpe-
Huio g 3emad. Torma cHapsi ®Bo Bce BpeMsi B3phbiBaHus OyieT
CTOATh B BO3AYXe HEMNOJBI)KHO 0e3 OMOphI.

Koneuno, oH He mnppoGperaeT NpH 3TOM HHKAKOH CKOPOCTH, H
VTAJIM3alUsl B3CHIBYUATHIX BCILECTB, HECMOTPS Ha HX KOJIHYECTBO,
€ymer paBHsATbCcs Hymo. Wrak, KpaliHe BaKHO HCCJAENOBATh &Ha-
JIUTHYECKH BJIMSIHHE Ha CHAPSL TATOTEHHS.

Onpexenenue AOCTUrHYTOI cKopoctH. Pa36op nosyuyeHHsIX
YHCHOBHIX 3Hayenuil. Bricora mopbema

Korna pakera mpuraercs B cpene, CBOGOIHON OT CHJIBI TsiKECTH,,
TO BpeMs {, B TeueHHE KOTOPODNO B3pbIBAeTCs BeCh 3anac B3phIB-
yaTOro BellecTBa, PaBHO:

28.

=2
)
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‘TAe V — cKkOpocTh CHapsiia MO OKOHYAHHH B3pHIBA, & p — NOCTOSIH-
-HO€ ycKopeHHe, coofliaeMce paxkere B3pBIBYATBIMH MaTepJialiaMu
B 1 cek. BpeMeHH.

Cusia B3pLIBaHHS, T. €. XOJHYECTBO BellecTB, PACXOMYSMbIX IPH
"B3PbIBE B eIMHMIy BpeMEHH, B 3TOM IpocTeifillieM cJjydae paBHO-
MEDHO YCKOPSIOI{erocss ABHIKEHHs CHapsila HENOCTOsHHA, OHa He-
IPEepBIBHO  OCJabisiercs IMPONOPUHOHANBHO  YMEHBIIEHAIO MacChl
‘CHapsila C OCTAaTKOM HeB30PBAHHbIX MaTepHasoB.

29. 3Has p, WIH yCKOpeHHe B cpeme 0e3 TAXKECTH, MOMNEM BHI-
pasHTs> M B&NIHYMHY KaxkyileHcs (BpeMeHHOH) TsXeCTH BIYTPU pa-
KeThl B TeYeHHe €e VCKODSIOIIerocs IBHIKEHHS, WX B TeucHHE
RPEeMeHH B3PbIBaHHS.

[MpuHsIB CUJIy TAXKECTH Y NOBEPXHOCTH 3eMJH 32 eIUHHLY,

HalileM BEJHUHHY BPEMEHHGH TAMXKECTH B CHApsLe paBHcﬁ—g—, rie
g ecTb 3eMHOe YyCKOopeHHe; (QopMysa 3Ta MOKa3blBaer, BO CKONBKO
pa3 IaBjeHHe Ha TOACTABKH BCCX BelleH, NMOMENIEHHBIX B pakeTe,
-GOUIBILIG NABJEHUS Tex e Bewlefl, Jexallux Ha CTOoJe B HalleH
KOMHAaTe [pH COBIKHOBEHHBIX YCJOBUSAX. Bechbma BaKHO 3HATHL Be-
JiIHUHHY OTHOCHT@JIbHOH TSKECTH B CHapsile, MOTOMYy 4YTe OHa 06-
VCJIOBJIMBAST IEJIOCTh 2IMapaToB U 340POBLE JIIOAEH, NMYCTHRIUIUXCSH
B OYTb HJs H3yYeHHUs HOHU3BECTHBHIX IIPOCTPAHCTB.

30. Ilpn BAUSHUM NOCTOSHHOH HJH IepEMeHHOH TAXKEeUTH JIo-
‘6ol CHJIBI, BpeMs, B TeueHue KOTOpPONO pacxopyeTcs OAHH U TOT
JKe 3amnac B3pblBUaTOlO Marepuana, Gyxer To ke, Kak u 6e3 B.jIHs-
‘HHSl TADOTEHHs; OHO BHIPA3WUTCA HU3BECTHOH HaMm dopMysoci (28)
HJII/IS 1cnenyromeﬁ :

t=V2_

pP—&
rge V,— CKOpPOCTb DaKeThl 0 OKOHYAHHH B3pblBaHHUS B Cpele TH-
JKeCTH C TOCTOSHHBIM yckopenuneM g. TyT, KOHeUHO, MpPennosa-
raercs, yTo p M g NApaJJCJbHEl M IPOTHBOMOJONKHBI, p— ¢ BBI-
paxkaer BHIMMOE YCKOpeHHe cHapsfia (OTHOCHTENbHO 3eMJn), sB-
-JiIoleecs pe3ysnbTaToM ABYX IPOTHBOTIOJIONKHBIX CHJ: CHJLl B3pbI-

Ba H CUJBl TSAMKECTH.

32. JlelictBe mocjiefHell Ha CHApsil HHUCKOJBKO He BJIUSIOT Ha
OTHOCHTEJIBHYIO TSXKeCTb B HeM, M OHa Bbipaxaercs 0e3 BCAKOTO

1'3MeHeHus (opMyaofH (29):{;. Hanpumep, ecin p=0, T.e. ecim

B3pBIBAHUA HET, TO HET H BpeMeHHOﬁ TAKECTH, MMOTOMY ‘«IT‘O%= .

3TO 3HAYHT, YTO ecJHM B3pLIBAHIE IPEKpAaTHTCS M CHapsn Oymer
JBHTaThC B TY HJH IAPYIYI0O CTOPOHY TOJBKO IOJ BJIHRHEM Choel
CKOpOCTH H cusbl Tarotenns CosHNa, 3eMId M APYrux 3Be3d U
fJaner, To Haxomsmuilcs B cHapsage Habjiomarteab caM He OyIeT
HMeTb, NOBUIHMOMY, HH MaJjeHlIeroc Beca M He OGHAPYXUT ero
NpH MOMOIIH CaMbIX YYBCTBHTEJBHBIX HPYXKUHHBIX BECOB Hi¥ B OI-
HOH H3 Bellel, HAXONAMINXCH NPH HeM HJIHM B pakere. Ilamas #iu
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TOAHUMAsACh B HeH [0 HHEDIHH Haxe y camoil MOBEPXHOCTH 3eMJIH,
HabmonaTedn He OyLeT HCHOBITHIBATL HH Majellied TAMKeCTH, IOKa,
pasyMeercsi, CHaps/i He BCTPETHT HDeNATCTBHE B BHI®, Halpuvep,
‘CONPOTHBJICHES aTMOCQ)epr BOJBl HNH TBEPLOTO TPYHTA.

33. Eciu p=g, T. e. €cau JaBJeHHe B3pLIBAIOIIUXCS [A30B DaB-

HO TAXKeCTH Chﬁpﬂl[&( g—_‘l>, TO OTHOCHTEJIbHAS TAXKECTD 6yner

paBHsTbCS 3eMHofl. IIpy HauajbHOH HENONBUXHOCTH CHapsi B 3TOM
.ciiyyae OCTaeTCsl HEMOABHXKHLIM BO BCe BpeMsi AeHCTBHA B3pLIBa;
€CJIH XKe N0 HEro CHapsl FMeJ Kakylo-HuOyIb CKOpPocThb (BEEDX,
560K, BHHZ), TO 3Ta CKOPOCTb TaK M OcTaHercss 6e3 BCSIKOTO H3Me-
HEeHHUsl, NOKa He H3PACXOLYyeTCs BeChb B3PLIBYATHIH MaTepHas: TYT
TeNIO, T. €. PaKera, ypaBHOBeIleHa K [BUraeTcs kKak Obl IO uHep-
uHy B cpefle, CEOGOIHOH OT TAMECTH.
Ha ocxosanru qopmya (28) u (31) mogayuum

34.
v_—.v2( p )
pP—g

Otcrona, 3Has, KakKylo CKOpPOCTb V, IOJI#EH HMeTb CHapsin IO
OKOHYAHHYM B3pbIBA, Mbl BhIYHCJIHM V, 0o KOTOpOi ¢ moMomisio thop-
myael (16) ompemenum u rvorTpebHOe KOJHuecTBO M. B3pbIBYATHIX
ReIIleCTB.

W3 ypaBHeun#t (16) u (34) moayuum

35. iy
. __ 5 2
V= vl(x ; >In(M {—1).

1

36. U3 at0ii opmyabl, Tak ke KaK H3 NpeIdbLIyIIed, caexyer,
4TO CKOPOCTb, NpHoOperaemasl pakeTo#, MeHblle NPU BJHAHUH Td-
totends, ueM Ge3 Hero (16). Ckopocts V, MoxeT ObITH Haxke pas-

Ha HY.II0, HECMOTpPs Ha oOGujHe B3pblBYUATOrC 3alacd, CCJH —g—=1,

T. €. eCJld YCKopeHHe, coolbliideMoe CHapsny B3pbIBYATHIM MaTepua-
JIOM, PaBHO YCKOPEHHIO 33MHOH THXKECTH, WJIH MNaBJeHHe Ta30B
PaBHO H TPSIMO HpPOTHBOMNONOXKHO AEHCTBHIO TATOTEHWs [cM. Pop-
myaer (34) u (35)].

B sroM cjayuae paxera CTOMT HeCKOJIbKO MHHYT HENOABUXKHO,
HECKOJILKO He NOJHHUMAsICh; KOTHA e 3alac UCTOUIEH, OHA Hajaer,
KaK KaMeHb,

37. Uem OGogplie p 1O QiHOWIEHHIO K g, TeM OOJBIIYIO CKOPOCTb
V, npuo6GpeTaer cHapsil NpPH LAHHOM KOJHYecTBe M, B3pbIBUATBIX
sewtects [popmyna (35)]..

ITosroMy, xesas NMONHATHCS Bbillle, HALO CAENATh P KaK MOXKHO
Coibllle, T. €. MPOMSBOIAWTL B3DBIBEI KaKk MOXKHO AearesnbHee. On-
Hako, HOpu 3T0M Tpebyercs, BO-MEPBBIX, Oojiee KpENKHH M MacCUB-
Hbifl CHApsii, BO-BTOpBIX, OoJiee KpelKHe MHpeIMeTHl M amnapaThl
B CcHapsie, TOTOMy yto no (32) oTHOCHTeJbHAs TSXEeCTh B HEM
SymeT BecbMa BeJMKAa M B OCOOEHHCCTH ONAacHA [Jis KHDCIO Ha-
Gmomatessi, €CJH TaKCBOH OTMPaBJSIETCH B pakeTe.
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Bo BeskoM ciyyas Ha ocHoBaHUH (opMysel (35) B mpeaede
M
Vy—— vl-m(ﬂ-f+1),

T. €. el p O2CKOHEYHO BEAUKO, UAL B83DLl8 M2HOBEHEH, TO CKO-
pocry V, pakeTol 8 cpede TAdxecTu Ta e, 4To u 8 cpede 6e3 Ta-
JCeCTU.

Cornacuo ¢opwmyne (30), Bpems B3pHIBAHMS He 3aBUCHT OT
ChJIBl TADGTEHHs, & JIUMIUb HCKJIOUHTEJBHO OT KO\IIH!Ie'&;TBa-%‘Z—

1
B3pbIBYATOTO MaTepHasja d OBLICTPOTHl HX B3PbIBAHHSL.

39. JIio6onLITHO OmpeneJuTh 3Ty Beauuuny. losoxum B ¢op-
myae (28) V=11100. njcex (1aba. 22), a p=g=9,8 m/cex’,
rorga $t==1133 cex.

3HauuT, B cpene, CBOGOLKON OT TSXKOCTH, pakera IpoJgeresa Obl
PaBHOMEDHO YCKOPSIOIIUMCS JBHXKEHHeM MeHee 19 MuH. —H 3T
fpH YLIECTeDPEHHOM KOJHYeCTBE B3DLIBUATHIX BEIECTB CDABHHUTE/b-
HO ¢ Maccoll cHapsga (rads 22).

Ilpy B3pbIBAHMH K& Yy NOBEPXHOCTH Hallell IJaHEeTbl OH IIPO-
cTOsI1 OBl HENMOIBHXKHCG B TeueHHe TeXx ke 19 MuH.

40. Ecaun %= 1, To mo rtabaune V=3920 m/cex; cnemoBa-
1

TeabHO, £=400 cek., uau 6%/, MuH.
[Tpu —%2—=0,1 V=543 m/cex, a t=D55,4 cek., T. e. MeHee:
1
MHHYTH. B moc/ienmem ciyuae, y TNOBEpXHOCTH 3eMJH CHapsij

npoCcTOsia Obl HEMOXBHIKHO 55!/, cexk.

Orciona Mbl BHOHM, YTO B3PbIBAHHE Y TOBEPXHOCTH IIAHETHI,
unu BooOlie B cpele, H&8 CBOGOMHOH OT CHJIBI TSIKECTH, MOXET ObITh.
coBeplUIeHHO 0e3pe3yJbTaTHBIM, eCJM HPOHCXOOUT XOTS H JO0Jroe
BpeMs, HO C HELOCTaTOYHOH CHJIOH; JeHCcTBUTEJBHO, CHADSh OCTaer-
ci Ha MecTe H He IIOJYUHT HHKAKOH MOCTyNaTeJNrHOH CROPOCTH,
ecli He mpmodpes ee paHbllie; B IPOTHBHOM CJy4ae, OH MOKeT
COBEDIINTb HEKOTOpOe IlepeMelljeHne C pPaBHOMEpHOH CKODJICTHIO.
Ecnu 310 nepemeleHne coBepliaercs BBEpX, TO CHADAN CHENaerT
HeKkoTopyio pabory. B ciyuae mepBoHauaJbHOH DOPU3OHTAJILHOH
CKOpPOCTH H TNepeMelcHue OVIET TOpu3OHTaJbHO; paboTHl TYT He
6yIeT !, HO TOTAA CHApsii MOXET CJIYXKHUThb AJs TAaKUX XKe LeJeH,
KaK JIOKOMOTHB, IIapoXOJ, MJH YyIpaBjseMbii aspocrar. CiyXKuTb
AJA 9THX Leviell TlepeMelljeHHs] CHapsl MOXET TOJNIbKO B TeueHHe
HeCKOJIBKHX MHHYT, II0Ka COBepllaeTcsi B3pbIBAHHE, HO H B Ta-
KO® HeOOJbIIoe BpeMs OH MOXKET NpOATH 3HAYUTEJbHOe NpOCTpaH-
€TBO, B ocobeHmHocTH, ecai OymeT MABHTaThcs Hapx artmocdepodl.

1 Ecqim He YyuMTHBaTh paGOTH CONPOTHBIeHHA artMoctheprl. — [Tpum. ped.
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Brpouem, mpakTuueckoe 3HaueHHe DPaKeThl [ JeTaHds B BO3LYXe
MBI_0TpULAEM L.

Bpemsi crosmus npubopa B cpele TArOTeHHS 0OOpaTHO IPOINOP-
MOHAJILHO g, T. ©. CHJe 3TOro TATCTEHMS.

Tak, Ha JyHe NPHGOP MPOCTOAN OB HEMOABHIKHO 0e3 OMOPH

M.
npu Mz——-—G B TeueHue 2 4acos.
1

41. Tlonoxum B popmyae (35) AAst Cpein C Tfi)KeCTblO-;g,———: 10

H_=6; torga BHUHCAEM V, = — 9990 m/cex. OrtHOCUTENBHas
1

TAXKECTb Io npenpinymemy Gymer pasBua 10, T. e. wenoBex B 70 ke
BECOM BO BCE BpeMs B3pbIBaHHS (OKOUIO 2 MHH.) OyHeT HCIBITHIBATH
TaxecTs B 10 pa3 60apmyio, 4eM Ha 3emJe, u OYyAeT BEeCHTb Ha
upyxuHHbBIX Becax 700 xe. Taxkyio TAXKECTb MyTeUIECTBEHH!IK MOXET
nepeHecTH 0e3 Bpela TOJNBKO IpH COOJIONEHHH OCOOBIX U[ELOCTO-
POXKHOCTefl: NpH TNOTPYKEHHH B OCOOVIO KHUIKOCTb, IPH OCOOEH-
HBIX YCJIOBHUSX.

Ha ocHoBanun ¢opmynsl (28) BHUMCIHM M BpeMsi B3pLIBaHAS,
Yy BpeMsi 3ToH ycuJeHHOU TsKecTd; moayuum 113 cek., T. e. Me-
Hee 2 MHH. DTO OYeHb HEMHOIC H Ka)kKercs C IepBoTO pasa mnopa-
3HTEJIBHBIM, KaK MOXKEeT CHapsii B TeyeHHe TaKOl'o HHUTCKHOTO
fiPOMEXKYTKa BPEMEHH HpPHOOPECTH CKOPOCTb, IOYTH MOCTATOYHYIO
JJA yRaJeHHsT OT 3eMJM ¥ IBUXKEHHS BOLDYT COJHIA, NOLOOHO
HOBOH IJIaHeTe®.

Mbr Hammm V,=9990 m/cex, T. e. Takyl CKOpPOCTh, KOTOpas
JIMIIb HEMHODO MeHee ckopoctd V, mpuobperaeMoii B Cpeme, CBO-
GonHOH OT CUJIBI TALOTEHNS INPH TeX K€ YCJAOBHUSAX B3pLIBA
(raba. 22).

Ho Ttak kak cHapsn BO BpeMs B3pbIBaHHA elle U IIONHHMAercs
Ha HEKOTOPYIO BBICOTY, TO NIPHUXOQHUT JAaxe B TOJOBY, UTO oOmHias
pabora B3pLIBYATEIX EENIECTB COBCEM He YMeHbIIaJach CpasHU-
TeJIbHO ¢ pabotofi HX B cpeme 0e3 TIXKECTH.

44. Bonpoc stor MBI cefiuac pasbepem.

YckopeHne cHapsiia B Cpele AeHCTBHA CRJ TAXKECTH BbIpasuicH
P=p—8§.

Ha paccrosiHuM OT TMOBSPXHOCTH 3€MJIH, He IIPEBLILAOIIEM He-
CKOJIBKHX COTeH BepCT, Mbl IIpUMEM g INOCTOSIHHBIM, UTO He MOoBJe-
geT 3a coOofl GOJIBIIOH MOTPEIIHOCTH, Ja ¥ HODPpelldocTb 6yner B
GaronpUsiTHyI0 CTOPOHY, T. ©. HCTHHHBIE YHCJaa OyAyT GJarompHsaT-
Hee .IJs [oJieTa, YeM BLIYMCJIeHHbI® HaMH.

p Boicotra h momHsaTHS. CHapsga Bo BpeMs t— NeHCTBHA B3phiBa,
yaer

! HyxHo He 3a6miBaTh, 4TO 5Ta (pasa Obila HanMcama B 1903 r., T. €. IO
MepBOro IoJsieTa camoJsera GpaTbeB PalT M, c/ieZoBaTe/bHO, Ko Hauajla aBHALMA.
Ora Mmelcab LIHOMKOBCKOro 6hija BEI3BAHA HH3KHM K. I 1., KOTOPHIE HMeeT
caMosieT C paKeTHWM JABurartesieM.-— [Tpum. peod.



46 Tpydet no pakeToli Texuuxe

45.
1 P—2g p
h= —pt?= 2.
g P 2
Hckniouas orcioaa f, no ypasHeHuio (31) moayuum
46.
vi
20—9)’
rae V, ecTb CKOPOCTb CHapsfa B Cpele TATOTEHHS [0 HCTILEHAW
BCErc B3pLIBYATOTO 3arnaca.
Tenepb mouyuuM n3 (34) u (46), uckiwdas V,:
47.
h=2—8 v2=ﬁ(1__§_)
$2p? 2p r)
roe V ecTb CKOpoCTh, mpuoGperaemMasi pakeToll B cpene, cBoGOIHOH
OT TSTOTEHHS.

KosduuueHt noje3Horo aeicTBUs

TTonesnas 1.)260"1‘3 €IHHUllbl MacChbl B3PbIRUATBIX BEUISCTB B (PO~
ae, cBOOOOHON OT TATOTEHUS, BBIDA3UTCS:

48,
-

=2
Pa6ora xe T, B cpele TATOTEHUS BBHIPA3UTCA B 3aBUCHMOCTH
OT BBICOTHI MONHATHS CHapsfia H ero CKOPOCTH IO OKOHYAHHRE
E3pbIBA:
49.

T

V2
Ty=h+ 2.
2
OtHolenne 3Toil pabothi K OpeAblAylieli, uAealbHOH, paBHO
50.
T,  2hg+ V3

—_—

T &

Hckaouus orciona h u V nocpencteoMm dopmyn (46) u (34),
HalgeM: : .
51.

T,

Rk IS

T p
r. e. paGora B cpele TATOTEeHHs, MOJyiaeMas OT ONpefeIeHHOI:
KOJHMYeCTBA B3pbIBUATHIX BellecTB M, Meidee, ueM B cpeae, cROOGOI-

HOH OT TATOTEHHS: pasHuna STa—;g)- TeM MeEHbIlIe, 4eM 6bIC’DDBe Bbi-

’
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pbiBaloTcs rasw! wiau yem Goseile p. Hampumep, B cjyuae (41)
[IOTePS COCTaBJISIeT TOJIBKO [y, a yTaJmsalus no (51) paeua 0,9.
Korna p=g, uau KoTZa cHapsn CTOMT B BO3AyXe, He LMes AaXKe-
IIOCTOSIHHOH CKODOCTH, IIOTeps Oyner [oJHasi, a YTHAM3ANUS paBHa
rymo. TakoBa ke OyieT yTHJIH3aUMs, €CJH CHADSAL HMEET IOCTOSH-
HYI0O FODH3OHTAJBHYIO CKODOCTB.

52. B n. 41 wmbl Bblumchivan V,=9990 m/cex. Ilpumenur op-
myay (46) K ciaysaio 41, HalimeM h=0565 Ku; 3HauuT, B TeueHHE-
p3peiBa CHApsAA 3alifer maJjeko 3a npeiesu aTMocdepsl # IpHOO-
pereT elile MOCTyNaTelJpHYIO ckopocTe B 9990 m/cex.

3ameruM, 4To ckopocTb 3Ta Ha 1110 m/cex wMmembile, ueti B
cpene, CBOOOMHON OT CHJIBI TSArOTE€HHs. DTa PasHOCTb COCTABJSiET
Kak pas '/, ckcpocty B cpene Ge3 Tskectd (tabna. 22).

Orcioga BUOHO; YTO (0TEpPs B CKOPOCTH MONUHHSETCS TOMY JXKe*
3akOHy, Kak H noreps “paborbl (51), uTO, BmpoueM, CTpPOTO Clle--
nyer 1 u3 dopmynasl (34), npeobGpasdys KOTOPYIO, MOJydaew:

v2=v(1—£) nm V—V,=V £,
p p

Ha#imem us (51)
56.

TZT‘(pig)’

rae T1 eCThb paGOTa, noJgyyaeMass CcHapsaAodM OT B3PbIBUATHIX BE--
IecTs B Cpeae TAroTeHusd C YCKOpeHHeM, DABHBIM g.

Urtobbl cHAapsO MOT COBEPMIHTH Bce HeoOxonuMble paboTil, MOA-
HHMasch B BBICOTY, TpeOACJeBasi COMPOTHBJEHIe aTtMocdepsl -
npuoOperasi KelnaemMylo CKOpoCTb, HEOOXOHUMO, UTOOBI CyviMa BCeX.
5TX paboT paBHAgack T,.

Korma cmnpegenum Bce 3Tu paGoTeEl, TO C IMOMOILBIO $HOPMYJEL
(56) pbrumcaum T. 3Hasg xe T, BBIUHCIAUM H V, T. e. CKOpOCTb B.
cpene, cBoOOmHON ©T TATOTEHMS, Mo QopMmyJae

2
T=M, "
.2g

3nas Ttemnepr V, MOXeM paccuuTaTh H nioTpebHyro Maccy M.
B3pbIBUATBIX BemecTs no ¢opmyne (16).
TakuM myTeM C [OMOLIBIO IIpefbIAyllero HaHmeM:

57.
l/- Iwp
L—o—1
2

Vi
Bouucasia, Me 3aMeHHJAH A4s KpatkocTH M, ~, depes T,.
g

M,=M, [e

Urax, 3Has maccy cHapsiza M, co BceM COAepXKHMBIM, KpoMe:
B3pbIBYATOTO MaTepuana M, mexaHuuecKylo pabory T, B3pbizua-
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“ThIX BelecTB ‘IIpH Macce HX, paBHOH Macce cHapaaa M,, padory
T, KOTODYIO NOJKEH COBEPIIUTh CHApsJ NpH CBOEM BEPTUKaJbHOM
TIOIHATHH, YCKGDEHHS OT CHJbI B3PHIBAHHA p U CHJbI TITOTEHHA g,
MOKeM y3HaTb U KOJMYECTBO B3PHIBYATHIX BeuiecTB M, HEOOXOMH-.
Moe IJsl NORHATUSI Macchl M, cHapsza.

T,
OTHOLLIeHI/Ie—T; B (opMyJie He HU3MEHHTCs, €CJIH ero COKPaTHThb

#a M,. Taxk uto non T, u T, MOXHC NOApasyMeBaTb MeXaHHUYECKYIO
pabory T,, CcOBepuiaeMyio eduruyeil maccol cHapsda, W MeXaHH-
yeckylo pabory T, eduruybl 83pbul8uaTolx BeuyecTs.

Ilox g MOXHO noapasyMmMeBaTb BOOOILI® CyMMy VCKOpPeHHH OT
‘CEJl TSATOTEHHST W CHJI CONDOTHBJEHHS cpelnbl. Ho cusa rtaroredus
MOCTENEHHO YOBIBaeT .C yoaNeHHeM OT LeHTpa 3eMJIH, BCJSACTBHE
TEero YTHAU3HpYeTcss Ooviblliee KOJMYECTBO MeXaHHUeCKoH paGoThl
83pbiBuaTelXx BemlectB. C Apyrofl CTOpOHBI, CONPOTHUBJIGHHE aTMO-
ctheprl, Oynyun BecbMa HE3HAUHTEJNbHEIM CPaBHUTENBHO C TXKe-
CTBIO CHApsila, KaK YBUAHMM, YMEHbIIAeT VTHJIM3ANUIO JHEPruu
B3pBIBYUATHIX BEILECTB.

danee MOXHO BHAETh, YTO NOCJEIHSS YOBLIb, HPOLOGIXKAACH
HenoJr0e BpeMsi [OoJieTa uYepea BO3AYX, C H3OBITKOM BO3Harpax-
IiaeTcsi MpUOBLIBIO OT YMEHBIUEHHS TPHUTSIXKEHHS Ha pPacCTOAHHAX
sHayuTeJbHBIX (500 kM), rie KOHUYAeTcs HSHCTBHE B3pPbIBYA1bIX Be-
LIeCTB.

Urak, dopmyny (20) moxeM cMeno HNpHMeHATb K BepTHKAJb-
HOMY HOJIETY CHapsiia, HeCMOTPsl Ha OCJOKHeHHe OT H3MeHeHHd
TSXKECTH U COHNPOTHBJEHHA aTMoc(epsl.

MoJge TATOTEHUS
OT1BecHoe BO3BpalleHHe Ha 3eMJio

59. PaccMorpuM cHayajJa OCTaHOBKY B Cpele, CBOGOAHOH OT
TATOTEHHsI, WUJH MOMEHTAJLHVIO CCTAHOBKY B Cpede TAroTeHHUs.

[Tycrts, HampuMep, pakera CHJIO0 B3pbIBA HEKOTOPOTO (Fe Bce-
Do) KouipuecTBa rasos npuobpesia ckopoctb 10 000 m/cex (taba. 22).
Tenepb AJs OCTAHOBKHM CJCAYET NPHOOPECTH TaKYi0 e -CKGPOCTb,
HO B oOpaTHoM HamnpapJeHud. OueBHUAHO, KOJHYECTBO OCTABIIMXCS
B3pBIBYATHIX BELIECTB, corjacHo Tabn. 22, monxHO GBITH 8 5 pas
-Gostbiie Macchl M, cHapsfia. Crajgo ObiTb, CH2pPSIA IOJIXKEH HMETb
0 OKOHYAHHM IIepBOH YaCcTH B3pblBa (MJs1 NpHOOpETeHHs] MOCTY-
LaTeJbHOH CKOPOCTH) 3alac B3pbIBYATONO BeLIECTBAa, Macca KOTO-
poro Bblpasurca uepe3 SM;=M,.

60. Bca macca BMmecTe ¢ 3amacoM coctaBuT M,-+M,=5M;+
i+ M,=6M,. Dro#i macce 6M, nepBOHAYa/bHOE B3DHIBAHHE MOMXKHO
Takxke coolmuth ckopocth B 10000 m/cex, a mas 3TOrO HYXKHO
HOBOE KOJIMUECTBO B3pHIBUATONO MaTepHasa, KOTOpoe HOJIKHO 1aK-
ke B 5 pa3 (tabm. 22) npeBblaTh Maccy CHapsiia ¢ Madcolo 3a-
maca [JIsi OCTAHOBKH, T. €. Mbl DOJkHb 6M, yBenuuutrp B 5 pas;
nostyuam 30M,, yTo BMecTe C 3amacoM [Js OCTAaHOBKH S5M; cocTa-

BHT 35M,.
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OG6o3nayus yucjao TabJ. 22, MOKasHBalolee BO CKOJAbBKO pas
Macca B3pBIBYUATOrO MaTepuana OoJbllle MAacCH CHapsga, uepes

qg= % , IpeABIAYIIHE PACCy K ACHHS, ONPEAeNOLIe MaCCy BCEro
1

M

B3DHIBYATOTO BEILIECTBa 73 I/ MPAOGPETEHHs CKOPOCTH H YHH-
1

YTOXEHHS €€, BHPA3UM TaK:

61.

M

7?=q+(1 +99=92+9),
uay, NpubaB/sgs M BbIUHTAs €IHHUIY U3 BTOPOH YacTH ypasHeHUs,
[TOJTyYUM

M.
,—M'—:=1+2q-l—q2— 1=(1+44¢)"~1,

OTKy 12
62.

M J— 2
ﬁl——H—(H-q)-

Ilocnennee BhIpaKEHUE JIETKO 3aMOMHHUTD.

Korna q oueHs MaJjo, TO KOJHYECTBO B3PBIBUATONG BELIECTBA
npubIU3UTENBHO PABHO 2q (HOTOMY 4TO ° OyneT HUYTOXKIO), T. €.
oro BABOe GoJjblle, YeM HYXHO TOJIBKO IJIsI OZHOTO IpHOOpeTeHus
CKODOCTH.

63. Ha ocroBanmuu NoJyueHHBIx (opMyn u Ttabu. 22 cocTaBuM
CJAenYIOUIYI0 TaOJuIy.

B cpene 6e3 TAroteHus

4 M, My v My My
Mjcex M, M, Mcex M, M,
543 0,1 0,21 11800 7 63
1037 0,2 0,44 12500 8 80
1493 0,3 0,69 13100 9 99
1915 0,4 0,96 13650 10 120
2308 0,5 1,25 17100 19 399
3920 1 3 17330 20 440
6260 2 8 19560 30 960
7880 3 15 22400 50 2600
9170 4 24 26280 100 10200
10100 5 35 30038 193 37248
11100 6 48 Beckoneuna — BeckoneyHo

4 K. 3. Linoakosckuh
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U3 Hee BW/IUM, KaK HENONYCTHMO rpoMajeH 3allal B3phI3UaTOrc
Marepuaja, €cJid Mbl XOTHM NPHOGPeCTH OueHb GOJBLIIYI0 CKOPOCTh
H TOTEepSATH ee.

U3 (62) u (16) umeem

—2V -2V
My o\ (_, " M, v,
Vs —=¢ HIH —= =—¢ — 1.
Ml + Ml

2V

3aMeruM, Y10 OTHOIIEHHe ——V— MNOJIOKHTEJIBHO, IIOTOMY 4TO CKO-
1

pocTH CHapsana H rasoB INPOTHBOIIOJIOXKHBI IO HAllpaBJICHHIO H, C{JIe-

JIOBaTeJbHO, MMEIOT pasHBIC 3HAKH.

64. Ecau MBI HaXODHMCST B Cpele TAIOTEHHs, TO B IpocledilleM
clyyae BOPTHKAJbHOIO NBHALEHHS IPOLECC OCTAHOBKH H OMYCKAHHSR
Ha 3emsi0 GYNET Takol: KOIZa pakeTa IION RJAXSHUEM NPHOODETEH-
HOH CKOPOCTH MOJHSJAch Ha H3BECTHYIO BLICOTY H OCTaHOBHJACh,
TO HaunHaeTcsd ee IaJeHHEe Ha 3eMJIO.

Korza cuapsim mociuruer To# TOYUKH, B KOTOPOH OKOHUWIOCH IipH
nogbeMe JeficTBUMe B3pBIBYATHIX BeEMIeCTB, OH CHOBAa [OAZepr
HeTcs JelCTBHIO OCTaTKa WX B TOM K@ HalpaBJeHUH H B TOM K€
nopsinke. OueBUAHO, K KOHIY HX JMJeHCTBHS W MHCTOIIGHHS BCEro
3amaca pakeTa OCTAHOBHTCSI B TOH TOUK® Yy HOBEPXHOCTH 3eMJH,
¢ koropofi Obln Hauar mogneM. CrocoG mogbeMa CTPOTo ToxAe-
CTBEH CO CIOCOGOM CIYCKa; BCS pasHUIA JHIIB B TOM, YTO CKO-
pocTn o0paTHHl B KaxAOH TOUKe HYyTH.

OcraHoBKa B NoJie TAroTeHUs Tpebyer GoJibiie paGoTL! u Govib-
[e B3pLIBUATHIX BeIeCTB, UeM B Cpele, CBOOOMHON OT TSATOTEHHS,
noatoMy ¢ [B dopmynax (61) u (62)] monxuo GuITh GoJmie.

OGozHauuB 370 Ooviblllee OTHOIIEHHE uepe3 ¢,, HafigeM Ha OCHO-
B2HHH IpebIAYIero

4 _nh _,_ ¢

¢ T r’
OTKYZa
n—a(:2=)
5 g b
IIO,%%T&BHB g, BMecTo ¢ B ypaBHeHue (62), moayuum
. M, rg \?
—2 =1 p— (1 ) — 1.
a1+ a) +o=

3neco M, O3HAuaer KOJUYECTBO WJIM MacCy B3pLIBUATHIX Be-
[1ecTB, HeOoOXONUMYIO I NOJHATHS C H3BECTHOM TOUKH M BO3BpA-

IIeHusd B Ty K@ TOYKY Mp# [IOJIHOH OCTaHOBKE PakKeTel u iIpH TIO-
JIET® €8 B Cpene TsKECTH.

67. Ha ocHoBanuu nmocjenHedi (QOpPMYJBI MOKeM COCTEBHIbL CJe-
p
Ayloliyo Tabjuiy, noJsaras, ‘ITOE=10, T. €. 4TO JaBJIEeHHE B3DPblB-
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yaToro Mmarepuana B 10 pa3 GOJblIe THXKECTH PAKeThl C GCTATKOM
r3meanmx pemiecTs. B aro#t tabmuume V Bblpaxaer COOCTBEHHO

pa6~orry

p860TbI ym.na Ha IIOOHSATHE B Cpeae TATrOTEHHS.

» CKOPOCTh XK€ 6yI[eT MEHbLIE, IQTOMY 4YTO 4aclb IT0#

Jlast noJsi TAroTeHHs

v M, M,
M/cex M My
543 0,1 0,235
1497 0,3 0,778
2308 0,5 1,420
3920 1,0 4,457
6260 2 9,383
7880 3 17,78
9170 4 28,64
10100 5 41,98
11100 6 57,78
11800 7 76,05

Moae rtarorenusa. HakjaoHumii noabem

68. Xors BepTHKa/JbHO® IBHXKEHHe pPaKeThl Kak OYATO BBINOX-
Hee, IIOTOMY YTO IIpH 3TOM CKOpee paccekaercss atMmocdepa U cHa-
Pl MoJHUMAaercs Ha OGOJIBIIVIO BBICOTY, ONHAKO, C ONHON CTODOHHL,
paGora pacceueHusi armoc(epbl CpaBHHTEJNBHO C MOJHOH pabuTof
E3pBIBYATHIX BEIIECTB BechbMa He3HauHTeJNbHA, ¢ APYrofl — npu Ha-
KJOHHOM JIBHXKEHHH MOXHO YCTDPOHTH INOCTOSIHHYIO 00CepBaTODHIO,
JBHKYIIYIOCS 3a IpefejaMy arMocdhepsl ideoHpeleseHHO AOJIToe
‘BpeMsa Bokpyr 3emun, noao6Ho ee Jlyne. Kpome TOTO, — M 3TO
[JIAaBHO®, — MPH HAKJOHHOM IIOJIeTe YTUJH3HPYeTCs HecpaBHeHHO
66AbIIas uacTs SHepruM B3pbLIBA, UeM IPH BEPTHKAJbHOM [BiXKe-
I'WH.

PaccMmorpum cHawasa uacTHBIfl caydall -— rOpHSCHTANbHLIH 110~
JIET PAKeTH.

Ecnu yepes R (¢wur. 2) o6osHAuUHNM BeJHYUHY paBHOJALHCTBYIO-
niefl TQPH3OHTAJBLHOTO YCKOPEHHsl paKeThl, UEpe3 p — YCKOpeHHe OT
jlefcTBUSI B3PHIBAHUA U Yepez g — YCKOpEHHe OT CHJbl TAMKECTH, TO
1iMeeM

4
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69.

dur. 2,

70.
R= p2__g2'
Kunernueckasi sHeprus, MOJMydeHHas CHapsiioM uepe3 BpeMs f,
paBHa Ha OCHORAHMM HocJIcAHeH HOpMyJbI

71.
R p (_5_)___& p_r—8 p
2 g 2¢ 2g ’

rle ¢ ecTb BpeMsi B3pbiBauusi. D10 H €CTh EBcs NONesHas pabora,
npuoGperTenHass pakeroil. JlefiCTBHUTeNbHO, paKeTa HUCKN/bKO He
NOIHUMAETCsi, €CJU IPUHATH HalpasJeHHe TsXKeCTH MOCTOSTHHBIM
(uTo HA HpaKTHKe BEPHO TOJBKO IPH HEeGOJIBIION TPAEKTOPUU CHaA-
pana). PaGora e B3pBIBUATHIX BELIECTB, NMPHOODETEHHAs PAK:TOM
B cpene, CBOOOIHON OT TANOTEHHs, pPaBHA
72.
Lpl_Pp
2 g 2

PaspenuB mosesHyio paGory (71) Ha nounyio (72), moaydum
VTWIN3aLU{I0 NPU TDOPI3OHTAJIBHOM MOJIETE pPAKETHI"

73.
(%) &)= -3
2 2 14
ComporuBnesne BO3fyXa, Kak M Ipexnae, IOKa B pacleT He
'MpPUHHUMAeTCs.
M3 nocnenneit hopmyssl BUAHO, YTO mOTepsl paGOTH CPaBHH-

TeJbHO C paboToil B cpese, CBO60}1HOH OT CHJIBl TATOTEHHs, BH-

paxaercsas 4epes (%) OTrcrona CJIe,ILyeT, 4TO 3Ta @mOTEps Tro-

pa3go MeHbuie, 4eM IIpH OTBECHOM JIBHXEHHH. Tax, Hanpumep,

1
npH %:TO— MOTepPs COCTABHT [y, 1. €. 1%y, Mexay Tem Kak

pH BePTHKaJAbHOM JBHXKEHHH OHA BHIPAXanach 4epes —— miu
p
paBHaJachk !/, 1. e. 10%,.
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74. Bor Tabruua, rAe P ©CTb YroJ HakKkjJoHa YCKOpEHHS p K Io-
pU30HTY:
FOPHSOHTaanOG JABHYKEHHE paKeThl

2 EEE
g p P,
1 1 1 90
2 1 1:2 30
3 1:9 173 19,5
4 1:16 1:4 14,5
5 1:25 1:5 11,5
10 1:100 1:10 5,7
100 1:10000 1:100 0,57

MogbemM no HakjaoHnoit. PaGota nogbeMa 10 OTHOLIEHHIO
K paGore B cpene Ge3 Tarotenus. [lorepm padorm

75. Tenepp pemiuM Bompoc BOOOILEe — JIPH BCAKOM HaKJIOHEHHH
paBHO#efcTsyIOUel R. [0pU3OHTAJNLHOCTh TPAEKTOPHH HJH pPaBHO-
JelcTBylomed HEeBHINOAHA NOTOMY, 4TO IIPH TakoM MABHXKEHMH CHa-
pala CTpallHO yBEeJHUYHBAETCA ero NyTh Yyepes aTtMocdepy, a BMECTE
Cc TeM yBeJawuuBaeTcia W pafora pacceueHyss HM BO3ILyXa.

Urax, OymneM NOMHHTb, YTO @, HJIH YroJ HaKJOHEHHS PaBHO-
neﬁ;nésyfomeﬁ K BepTHKAJH, OOJbllie MPAMODO, yIia; uMeeM

R=V p*+-g*--2pg cosy,
raie y=a-B (Tymo#i yros mapajjesorpama) mo 4epTrexy.

Hanee

77. Y=oa-B; sina: sinB: siny=p:g:R u
78. cos a=R0tE— P
2Rg

Kunernueckas pa6ota Bhipaxaerca GopMmyaod (71), rae R
onpenensiercs corjacHo ypasHenuio (76). BepTukaabroe YcKope-
HH@ paBHofelicTByOIEd R paBHO

.

R, = sin (o — 90°) R=— cos aR.
CnenoBaTe/sibHO, paGoTa MOAHATHS CHapsfa OyJHer

Ry, —cosa 2
80. 2 b= — 5 Rz,
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rie t ecTb BpeMsi B3pbIBaHHs BCEro 3alaca B3pbIBUATBIX BEILECTB.
[Tonnas paGora, nmpuoOpeTeHHas CHapsloM B Cpele TITOTCHES (no
71 u 80), '
- 81.
R_zt_l_l()s__a_kt:.R_t.z(_R__cosa).
2g 2 2 \¢g
31ech 3a eIMHULY paboThl IPUHAT MOABEM CHapsifa Ha €IUHHLY
BBLICOTHI B cpeie ¢ yckopeHuem g. Ecam >90°, nanpumep B Cay-
yae MOTHATHS CHApsiLa, TO COS ¢ ©CThb BEJIHYMHA IOJIOJKHTeNbHasd,
oOparHo.
PaGora B cpeze, cBOGOJHOH OT TArOTEHHs, 6yJAeT paBHa IO

2
(72) ép;ﬁ (e 3abynem, 4TO BpeMs ! B3DHIBAaHHS HE 3aBHCHT OT

CHJI TATOTEeHHs).

BssB oTHOIIEHH® 3TUX ABYX palboT, MOAYYEM YTHIU3ALHUI 3HEp-
THM B3PHIBUATBIX BELIECTB CPABHHT&NIBHO C YTHJAM3anMed MX B cpe-
e, JUUIeHHOH TSXKecTH, UMEHHO

82.
Eﬁ(i_cosa) ; (!l_;z )=5-(£- — -g-cosa).
2 \g¢g 2g p\p p

Hckimiouas orciona R no ¢opmysae (76), Haiimem
83.

2 2
142 1 9cos —g——cosaﬁ-]/l £ 1 9cosyE-.
+p,+ L p -l-pg-l- G

®opmyas (51) u (73), Hanpumep, COCTABJSIOT TOJIBKO JaCTHBHIH
cnyvaft  aroft (GOpMYJBEl, B YeM JIETKO yOequThes.

84. Cpenaem cefiyac xe IMpuMeHeHHe HaHJeHHOH (OPMYJbL.
ITostioxxuM, YTO pakera JIeTUT BBepX moj yriom 14,5° Kk TOPH3OHTY;
CEHYC 3TON0 yryia cocrasjser 0,25; 5To 3HAYHT, YTO CONPOTHBJISHHE
armoceprl yBejnuuBaeTcss P 4 pasa CPaBHHTEJBHO C COMNPOTHBJIE-
HHEM €e NpPU OTBeCHOM JBHIKEHHU CHapsna, H60 CONpDOTHBJACHHUE ee
HpuGJIU3UTENBHO OOPAaTHO IIPOMOPHUOHANBHO CHHYCY YIJIa HAaKJOHA
(a—90°) TpaeKTOpPUH paKeTbl K TFOPH3OHTY.

85. ¥roa a=90-+141/2=1041/2°; cos =0,25; 3Has a, MOXKEeM
y3Hate H B. HedictButensno, us (77) Hailinem

sinf=sina -2 ;
p

TaK, eCcau %:0,1, TO
sin f=0,0968; B =5'/,°,
OTKYyJa
y=110°, cos y=0,342.

Tenmepr mo ¢opmyae (83) Boudcasem yruausamuo B 0,966.
[Toreps cocrarasier 0,034, nnu okoso */,,, mepuee, 3,4%.
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dTta noreps B 3 pas3a MeHblle, 4eM IpPH BEPTHKAJLHOM JBH-
KeHud. Pe3yjsTaT HeMJOXOH, ecsqH IpHHATL ellle BO BiHMasdue,
YTO CONpoTHBJIEHHE aTMochepbl M NpUd  HAKJIOHHOM JBIIXKEHHH
(141/:°) uukak He -Gosiee 19/o paGoTHl yAajieEHs CHapsaAa GT 3eMJIH.

86. s pasHblx cooOparkeHu#l npepjaraeM ciaemyiomyilo 71ab-
auny. 1-#f crosbern, NOKashiBaeT HAXJIOHEHHE® JIBHXEHHA. K TODH-
* BOHTY, NOCJeNHHH — 1moTeplo padoThl; 3 ecTh OTKJIOHCHHe RanpaB-
JieHusl IaBJEHHs B3pbIBUATHIX BElECTB OT JIMHHM AeHCTBUTEIBHOIO
zBuxenus (69).

HakJoHHOEe NBHYEHHE

Ipanyco
Yruansauus ToTepsa
a—90 a B Y=o+
0 S0 58/4 95%/3 0,9900 1:100
2 92 52/g 972/, 0,9860 1:72
5 95 52/, 1002/, 0,9800 1:33
10 100 5%/ 1052/3 0,9731 1:37
15 105 51y 1101/, 0,9651 1:29
20 110 51/, 1151/, 0,9573 1:23,4
-30 120 5 125 0,9426 1:17,4
40 130 41y 1341/5 0,9300 1:14,3
45 135 4 139 0,9246 1:13,3
90 180 0 18[) 0,9000 1:10

87. lns oueHb Manelx yrooB HakigoHa (a—90°) dopmyny {83)
"MOJKHO Upe3BblUafiHO YHDOCTUTb, 3aMEHHUB TPUTOHOMETPHUYECKHE
BEJIMUMHBI KX AYraMd W CHeJaB Jpyrde yOpPOLIEHHs.

Torga momyyuMm cjenylolliee BBIPAXKEHUC MJs IoTepH paboTh:

x?4-8x (1 — —’5—)—]—3%2 (x — —6—) ,

2

‘THe 8 o3HauaeT yroJ HakjoHa aBuxkeHus (a—90°), BbiparkeHHBIH
JJIMHOI0 ero IYTH, paguyc KOTOpOH paBeH eIWHMIe, a X — OTHO-

LIEHH® %.OTKHIH:IBZU{ B mocJefHell (opMmyJe MaJjble BHICIIMX [O-

ipAAKOB, MOJY4YHM BbipaXxKeHHe IJs1 MTOTepH

(] 105
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MoxkeM mosmoxutrb §=0,02 N, roe 0,02 ecth 4acTb OKpYXHOCTH,
cooTBeTcTBylolass nouru 1° (1'/;), a N — 4ucjo 3THX HOBbIX rpa-
aycoB. TakuMm o6pa3oM noTepss paGOTe! MNPHOMUSHTENbHO BBHIPA-
3HTCA

£ 10,025 N.
p? p

ITo aro#i ¢dopmyse Jerke COCTABUTH CJAELYIOMIYI0 TaGJHILY, NO-
AOXKHB

£ =0,
p
N '0 0,5‘12i3|415'6\10
nmp,,....|; L'J_ Ll Lll_l_l
100 | o | 83 | 70 | o0 | 55 | 50 | 45 | "3

Orcioga BHANM, 4TO Aa)e Aad OGoubmiux yraos (mo 10°) upo-
THBODCUNE MeIy 3ToHl Tabmuumell u npensirymeid, Gojiee TOUHOH,
HEBEJIUKO.,

Mbr morsiz 6bl paccMOTpeTh €lle OoYeHb MHOTOe: paboTy TAro-
TEHHS, COIPOTHBJIEHH® arMocdepbl; MBI COBCeM ellle HHYEND HE
cKasaju O TOM, KaK HCCJI~IOBaTel]b MOXKET HNPOOLITh MPOMOJIKH-
TeNbHO®, Ha)xke HeONpedeICHHO [ROJroe BpeMs B Cpelle, Tle HeET
clenoB Kucjopoma. Mbl He YNOMSHYJIH O HAarpeBaHWH CHapsAna NpH
KPaTKOBPEMEHHOM IOJeTe B BO3AyXe, Mbl He Jajd pnaxe obuied
KapTHHbI TIOJIeTa ¥ CONPOBOXKAAIOIIUX €ro KpafiHe HWHTepecHHX SB-
jleHHuil (rTeopeTwuecku). Mel HNOUTH He yKasajd Ha BeJdKHe Mep-
CHeKTHBBI B CJyyae OCYILECTBJEHHS [eJja, PUCYIOIIErocs HaM MOKa
eme B Tymane. HaxoHel, mMbl Morsii OBl HGYepTaTh KCCMHYECKHE
KpHUBbI€ JBHXKEHHA paKeTn B HeOeCHOM INpOCTpPaHCTBE.

Haneuarano Bnepsnle B xypHaste «Hayunce o6oapemue», Ne 5, 1903, nom
saraasHem «lcciienoBaHHe - MHDOBBIX INPOCTPAHCTB PEAKTHBHBIMH NIDHOOPaMH».
B 1924 r. craTes u3naHa othenbHedl Gpomnopoil B Kanyre. Bouuia B «M36paHHH@
TpyRe», KH. II, 1934. ITpomoimxenuem stoit cratbn K. D. LluonkoBckuil cyHTan
cBolo paboTy «HccienoBaHHE MHDPOBBIX NPOCTPAHCTB pPEaKTHBHLIMH. NPHGODAMH».
Yacre II (Mccneposanne 1911—1912 rr.). — Tpum. ped.
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®ur. 3. Crpannna u3 xypHasa ,Hayumoe oGo3penne®, Ne 5, 1903 r.




UCCJIENOBAHUE MHWUPOBBIX INMPOCTPAHCTB
PEAKTUBHBIMU NNPUBOPAMHU

(1911)

PE3IOME PABOTHI 1903 r,

PaGoras Haj Teopueil peakTuBHOro mnpuGopa ¢ 1846 r., Mbl
IPHIIJIH K CJERYIOIHM BBIBOAAM.

CHapsix WMeerT CHApyXH BHI OGecKpbUIOH NTHLbI, JIerko pacce-
matomed Bosgayx (¢ur. 1).

—= ¢ A AN SR TRV IR A AR a1

Kuenopod wudwrui

Pur. 1.

Béapluas YacTh BHYTPEHHOCTH CHapsifa 3aHsATa AByMs Belle-
«©TBAMH B XHAKOM COCTOSIHHH: BOZOpOZOM H kuciaoponoM. OGe
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HKHUAKOCTH pasfevieHbl MEePEeropOIKOH M COeMHMHSIOTCS MeXAy coGoio
TOJIBKO Majio-riomaJtty. OcTajbHasi 4acTb Kamephl, MeHbileldl BMECTH-
MOCTH, NpenHasHaueHa Mjs NOMelieHHs HabJogaTesss H pasHODO
pona anmapaToB, HEOOXOMMMBLIX IJsf COXPAHEHHSI ero XKH3HH, AJd
HayyHelx HaOJIONEHMH W [OJs yIpaBJeHUs paKeTod.

Bomopon ¥ KHCJODON, CMEIIHBAsACh B Y3KOI YacTH IIOCTENEHHO
pacuypsifoniefics TpyObl, COEIUHSIOTCS XUMHYECKH H 06pasyloT BO-
IsiHO# map IpH CTpallHG BLICOKOH TeMmeparype. OH MMeeT OTPOM-
HVI0O YIOPYroCTh U BLIPEIBAEGTCS U3 LIMPOKOTO OTBepPCTHS TpyOBI C
yKacaooulell CKOPCCTbIO [0 HaMpaBJEeHHI0 TPYOBl HJH HPOLOJIBHOMH
OCH KaMephl.

ITpocrefimiuM cmocoGoM yHpaB/eHHS pPakeTodl CAYXHUT IOBOpa-
YHBAHH® KOHLIA pacTpyba HJd pyJs IHepei HHM.

OHeprus X:iMHYeCKOTO COeJHHEHHss BOIOpOda C KHCJOPOLOM
rpomMagHa. 3HauuTesNbHas yacTth ee, uMenuno go 0,65 (65%), mepe-
Jaercs pakeTe, T. ©. IepeXCAHT B 3Hepruio ee nsuxkeHus. Ocranb-
Hag yacTb (35%0) mnmer Ha NBUXKeHHe BOJAHOTO mapa. Takas 3Ha-
YpTeNbHAs YacTh SHEPTHH B3pBIBUATHIX BELIECTB YCBAHBAETCH pa-
KeTofi B cpeme, cBOOONHOH OT THANOTEHHs; B CpeNe Ke TIKECTH
TAKOE YCBOGHHE MOKeT ObITb JHIIbL HpPH MOMEHTaJbHOM B3pbiBe,
COBEpLIEHHO HEeNPHTOAHOM B NPaKTHUYECKOM OTHOlleHHd. Yem wen-
JieHHee B3pbIB, UYeM JI0Jee OH IPONOJRKAeTcs B Cpele TSAKeCTH H
JeM CHJIbHE® TOCJIeNHsIsI, TeM MeHblle YTHAU3alHs SHEepPTHd B3DbIB-
9aTBIX BEIIECTB.

B cpene xe 0e3 TAXKECTH yTUIM3AUUS He 3aBHCHT OT BpPeMEHH
¥ [OpsiKa B3pbIBaHUS.

Baarozmaps yckopsiolieMycsi OBHIKEHHIO pakeThl BHYTPH ee 00-
pasyercs Kaxkyuiascs (OKa COBepIIAeTCss YCKOPSHHe paKeThl),
WM BpeMeHHas THXKeCTb, KOoTopas TeM OOJbllle, 4eM B3pLIB Obl-
CcYpee, ‘UJIH YeM MABJEHH® BLIPHIBAIOLIUXCA U3 TPYObl mapoB OGOJMb-
me. DTa OTHOCHTeJbHAs TSAXKeCTb @0 MAOHLTBUAM CEOMM BHYTpH
siapa HUYeM He OTJHY2eTCs OT HaTypaJbHOH TAXKECTH.

Hau6onswas yrunusanus (65%), Kak B CpPENe TAXKECTH, TaK H
8 cpene Ge3 TAXKECTH, MOJYYaeTcs TOTAa TOJBKO, KOTLAa KOJIHUECTBO
B3pBIBUATON cMecH B 4 pasa NpeBHILIaeT BeC CHapsifa co BCEM CO-
JepXKHUMBIM; B LPOTHBHOM CJyuae yTuausanus Menslle 65%e. Ilpn
3TOM OTHOIIEHHH KOJIHUECTBA B3PBIBUATHIX BeilleCTB K Becy cHapsaa
focaenuuit npuoGperaer CropocTb Ko 9 km/cex. CHapam Moxer
OJYYUTHb W IPOK3BOJBHO OCJBIIYIO H IIPOM3BOJIbHO MEHBLIYIO CKO-
{)OCTb, HO TOTAA HCIOJIb3}eTCS MeHblIee KOJHYECTBO SHEPIUH
H3pbIBUATOTO MaTepuasa. JTOT NpPOLUEHT YTHJI3ALUH TeM MEeH.IIE,
1qeM Ooubllle YKJIOHEHH® OTHOCHTEJNbHOTO KOJHUECTBA B3phIBYATHIX
BEILIECTB OT uucaa 4.

IIpu oTeomenuu or 1 po 18 wucnosb3oBaHue 3Hepruu OoJgee
489/o; COOTBETCTBYIOIIHE CKGPOCTH B cpeae 6e3 Tsmectd Kouel-
qworest ot 3,9 mo 16,9 xu v cekynny. Ilocsenueii ckopocTii Gosee
ueM MOCTATOUHO [ omovieHds Nputsixenus ConHOa n 3eMIH H
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OayKIanus paxkeTel  MeXIY
3BesnaMu, — Mpu OpocaHuu ee
o HalpaBJeHul NOLOBOrO IBH-
WeHHuda 3eMJd.

S1 mpHHAN B BBIYHCJEHHAX
yAecsATepeHHYIO BpPEMEHHYIO Tsi-
JKecTb B pakeTe, HO BEJHYHHA
aTOH TAXKECTH B HAWIMX pyKax
M Mbl Jla)XKe MOXKeM CcIe/laTh ee
JUlIE HeMHOTO 6oJiklle 3€MHOH,
B 0COOGHHOCTH TpH HaKJIOHHOM
HJIH TOPH3OHTANBHOM MONHATHY.

Boo6pasum abcomoTHO He-
BO3MOMKHOE: IIOJIOKHM, 4YTO Ha
TBICAIH MJH MHJJIHOHLL KWJIO-
MeTpOB yCTpOeHa fpexkpacHas
OTBECHasl, HJHM HaKJOHHAdA JO-
pora (Hanpumep, 3yGuaTtas #
T. I.) C BaroHaMH, MallHHAM3

K. 3. Unoakoscknit B 1910 r. W BCEMH  MpPHUCIOCOOJEHUMH

IJisl yaoOHOre MyTellecTBHSA 34

npenensl armocepnl. [lomw-
Mafch Mo Hefl Ha H3BECTHYIO BEICOTY, MBI IOTPaTHM ONpeNesNeHHOS
kosnuyecTBo paborel. CoBepuuasi NMOAHATHE C TIOMOUIBIO KaKHX- JiHOO
aByratenet, xora 66l H caMBIX COBEDUICHHBIX TDH COBPEMEHHOM CO-
CTOSIHHH TEXHHUKH, Mbl HCIOJb3yeM He Oodsiee 10%¢ XHMHUecKO#H aHep-
THH 3aXBauyeHHOTo C cO0OH B BLICOTY TOIJIHBA.

Jlist MOTHATHA Ha TY K€ BBICOTY, HO §f3 JIECTHHL, H HONBEMHBIX
MallHH, ¢ NOMOIIbI0 IHallerd CHAPSANAa, KaK Mbl BHAENH, YTHIH3H-
pyeTcsi mpH pa3yMHOM IOJIb30BaHUM He wMeHee 50%p Xumuueckdi
9HEepruu CcoeNHHEeHHs Bomopoda ¢ KucaopoaoMm. Hrak, ¢ [0OMOULBIO
BooOpaxKaeMblX BePTHKAJbHBIX MJOPOT pacxomyercsd, N0 Kpalirei
mepe, B 5 pa3 Oouibllie TONJHMBA, YeM B PCAaKTHBHOM mpuabope. Brl-
EGJ, 3TOT CNpaBeNJIHB JIHLIb AJs IIOAHATHS Ha BLICOTY, HC MEHb-
wyio 700 xm, xorza YTHIM3HPYeTCsi 3HAYNTEJNbHAS YacTh SHEPTHH
B3pBIBYATHIX BEIECTB.

Pesysbrar moxker ObiTh COBCEM IUTaueBHBLIA NpH MaJo#l OTHO-
CHT@JIbHOH THXKECTH W NPH MaJjOM IOMHSITHH.

Takne Kadkue peakTHUBHbI@ SIBJeHUHsi Mbl OOBIKHOBEHHO H Ha-
GuionaeM Ha 3emJye. Bor moueMy OHH HHKOTO He MOTJIH IOOIIPHTH
K MeuTaM H HCCJelNoBaHHsIM. TONILKO pasyM H Hayka MOrJM yKa-
3aTb Ha NpeoGpasoBaHHe 3THX SBJGHHH B TPAHAHO3HBIE, MOYTH
HEMOCTHXHMBIE YYBCTBY .

! Jlanee cneiyloT BHNYIIEHHEe HAMH BCe OCHOBHHE (OPMYJH H3 CTaTbh
«Pakera B KocMHUecKoe mpoctpaHcTBo». — IIpus. ped.
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PABOTA TACOTEHAS NMPH YIAJEHUWHA OT IJIAHETBI

OueHp NpOCTBIM HETErPHPOBAHHEM MOXKEM IOJYYHTb CJEAYIO-
filee BelpaxeHue HJs paGorsi T, HEOOXOMUMOH I/ yAaJleHHs €IHu-
HHIBI Macchl OT MOBEPXHOCTIl IJIAHETH pajuyca r, Ha BHICCTY h:

T=£-r1 (1 —_ I ).
% ri+h

31ech g 03HAYaeT YCKOPCHHE TSKEeCTH Ha MOBEPXHOCTH KavHOH
TiJIaHeTel, 4 g, — YCKOPeHHd 3eMHOH TMXKECTH Ha IO0BEPXHOCTH
3emau.

[Monoxum B 310 (opmysae h pasHbM GeckoHeynocrn. Torna
conpefeuM HaHGonbllylo paboTy MHpH yAaJeHHH ERUHHUIBI MacChl
¢ TMOBEPXHOCTH IVIaHeTbl B O@CKOHEYHOCTb K MOJYydHM

T1=‘g_ fl.
£1
3aM6’1‘HB, qTo —g—' €CTh OTHOLICHK® YCKODEHHA CHJIbl TAXECTA Ha
&1

MOBEPXHOCTH IIJIaHETHl K YCKODEHHIO CHJIBl TSXKeCTH Ha 3eMJe, BH-
nouM, yto. pabora, morpebHcs OAd yoajdeHusa eQUHMIBl Macchl OT
NOBepXHOCTH IIIaHeThl HAa GecKoHeyHo O6OJIbLIoe pAcCTOSHHE, PAaBHA
paGoTe HOMHATHS 3TOH Xe Macchl OT MOBEPXHOCTH HA ONHMH paauyc
(JIAHETBl, €CJH [ONYCTHM, YTO CHJIa TSAXKECTH Ha Hed He yMeHb-
1aeTcsd C yoajJeHHeM OT TIOBEPXHOTTH.

W3 nocnemuelt ¢opMmynsl BumHO, uro npefeasHas pa6ora T,

npomopuuoHaJJbHa CUIS TAMXKECTU —gg— y HOBEDPXHOCTH IJIAHETHl U Beé-
1

JKYMHe ee pajxuyca.

Jlnsi paBHOINIOTHBEIX IIAHET, T. €. AJs [JaHeT ONHOH IJIOTH.CTH,
ganpuMmep, c 3eMHOH, paBxofi 5,5, cuia TAXKECTH y HOBEPXHOCTH,
KaK M3BECTHO, NPONOPUHMOHANbHA pAanuyCy TMJAAHETH H BBIPaXKaercs
OTHOUICHHEM paguyca IJaHeThl I, K pajuycy 3eMJH T,. ‘

CuegoBaTenbHO,

£
£1 Iy
u
2
n r
Tl=— rl =_1‘ -
ra ry
Hs npean gy ux Cl)OpMyJI HafigeM AJs BCAKOH INVIQHETH
h
T - h r

T htn .
N

Mbul 31ech BhIpasuan paGory HomHsTHA T Ha BbicoTY h OT Ilo-

BEPXHOCTH IJIAHeTHl pajguyca r, IO OTHONIEHHIO K MOJHOH HaH-
GoJpliell pabore T,.
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CKOPOCTb, HEOBXOJAHUMAS TEJY AJs1 YAAJEHHUS OT NJAHETHI

Mbl He GymeM MNpHBOMITL BBIYHCJEHHH, C IOMOIIBIO KOTOPBIX
CKOPOCTH 3TH OIpEeNeNsIoTCs, W OrpaHH4uMCs TOJbKO BLIBOAAWMI.

Tak, ckopocts V,, morpeGHas JJsd MNOAHATHA pakerbl Ha Bbl-
COTY h H IHoJlydeHHsl IocJe 3TOoro cKopocTH V, paBHa

V,— l/ Vel 2gnh
rl+h

Ecau TYT NOJIOXKHUTDb, UTO V=0, T. e. eciu TeJO ABUKETCH BBEDX
20 OCTAHCBKH <CHJIOIO THAXKECTH, TO Hajgem:

__]/Qgr]h
! r1+h.

Korma h 6eckoHEUHO BeJIMKO, T. €. ecji HNOAHATHE Oeclpenelib-
HO, H KOHEeYHass CKODOCTb LiVJb, TO HeoGXomumas AJf TOro y Io-
BEepPXHOCTH IJIAaHETHl CKOPOCThL BbIPA3HTCA

V.=V 2gr.

Ilo arofi dopmyne Beruncaum s 3eman: V,=11170 x/cex.
Hns nnaneT, paBHOMJIOTHBIX ¢ 3emuledl, MOJYIHM

2g
V.,=r Lol
1 1 ra ’

Toe g, U r, OTHOCATCA K 3eMHOMY mapy. M3 ¢opMynsl BHJHO, 4TO
npenevibHasi Ckopoctb Opocanus V, B 3TOM cjyuae NLOTOPIHO-
HajibHAa pagMycy r, JaKHOH TIJIaHEeTHI.

Beu#oe kpyXeHH® BOKPYI WJaHeTH TpeGyer paGoThH BABOE
MEeHbllefl H CKOPOCTH B V2=l,4l... pas MeHble, yeM AN yiaa-
JieEnss B OGeCKOHEUYHOCTD.

BPEMSI NMOJIETA

Mol He GyaeM TYT NPHBOAUTH BeCbMa CJGKHBIX (POPMYJ, oOfpe-
JIeNA0MHUX BpeMs Tiosiera cHapsina. Tem Gosee, uTo 3TO BONMPOS He
HOBbI ¥ pelleHHBbIl, 1 Mbl GYyIeM TOJIbKO MOBTOPATH HSBECTHOE.

Bocnosesyenicss JUIIb OZHHM BBIBOLOM, 4YDe3BbIYAHHO MPOCTHIM
il TOJEe3HBIM IJIsi pellleius NpOoCcTeHIIHX 3a/a4 O BpeMeHW IBHXKe-
Hild pakKeThl.

I BpeMeHH naleHust { HENOABUKHOTO BHAuaje Tela Ha IJia-

Hery (unn oonHue) COCPEACTOUSHHYIO B ONHY TOUKY (IpH To#l Xe
macce), Haimem

=Q.‘!/r_2(‘|/£_ _ 1 ._I_.arc sin ]/_r__)
r 2g r ry

Tyr r, o3Hayaer paccTosiHHe, C KOTODOTO TeJIO HAuHHAET HAje-
HHe; r eCTb MyTb, MpOHAEHHBIA NaLaIOUWUM TeJIoM; I, —- PAdKyC
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IJIaHETBl, @ g — YCKODEHH® CHJbI TSAXKECTH Yy MOBEPXHOCTH (Jia--
HeTHL.

Ta xe ¢opmyna, KOHEUHO, BbIDAXKaeT H BpeMs NOKHSTHA OT"
r,—Tr IO r,, KOTAA TeJO TepseT BCIO CBOIO CKOPOCT.

Eciaa mosioxHuTb, 4T0 I'=r,, T. €. €CJd ONpeNeIHTb BpeMs Najae-
HUSI 0O LEHTpa COCPENOTOUEHHO! INJaHeThbl, TO IOJY4YHM M3 MOlJeld-
Hell (opMYyJIBI

2 Vo2

IIpst OOBIKHOBEHHBIX YCJOBHAX 3Ta (popMyJa HAeT Takxe NpH--
€NU3HTENIBHO U BpeMs NajeHus A0 MOBEPXHOCTH IJIAHETHI, HJK
BpeMs IOJHSTHS pAakKeTbl C 3TO MOBEPXHOCTH O OCTAHOBKH.

C znpyrcii CTOpOHBI, BpeMs MOJIEONO KPYroBOro ofpainelius xa-
Koro-unOynp TeJjla, HaNpHMep CHAapsyia, BOKDYr IJIaHeThi (HJIH:

COJIHIIA) paBHO L
.__21 ]/

rae r;— PajHyC IJIaHETHl ¢ YCKOPEHHEM g y NOBEepPXHOCTH, a
r,— paccTosiiue TeJa OT LEHTPA IaHeTHl.

Cpasuupas o6e ¢opmy.H, Halizem

%: 4/ 2=5,657.

Crano ObiTh, OTHOLIEHHE BpPEMEHH OOpalleHUs] KaKOTO-HHOYAk-
(IOYTHHKA KO BPGMEHH ero IICHTPAJbHOTO NajeHds Ha IUIaHeTy, Co-
CPEIOTOMEHHYIO B ONHY TOYKY, paBHO 5,66.

Hrak, ytoGbl NOMYYHTH BpeMs IajeHHs Kakoro-HuOyabp Hebec-
HOro Tejia (HampuMep Hamell pakerbl) Ha HeHTp (HJad Upudau-
3HTEJIbHO Ha TOBEPXHOCTb), BOKPYT KOTOPOro OHO ofpainaeics, Ha-
[0 BpeMsi 3Be3IHONC oOpallleHus] 3TOTC TeJA N[O KPYTy -pasmenuTh
Ha 5,66.

Hao6opor, paxera, GpciieHHass ¢ 3eM/JH ¥ OCTaHOBUBIIASCS! Ha
paccroanud Jlyubl, JieTesa Obl B TcueHue 4,8 CYTOK HJA OKOJO-
5 nmued.

Takxke pakera, GpoiuentHas ¢ CoJHIA 4 OCTaHOBHBUIAsICH HOL
BIIMSHUEM MOTYYell CHJIBI €D0o TSATMOTESHIS W HeJOCTaTOYHOH CKOPOCTH
pakeTsl Ha pPacCTOsSHHH 3eMJH, ymnoTpe6Gusa Obl HA CBOF IOJET
OKOJIO 64 CcyTOX Wi 2 Mersta CJIMIIKOM.

COMPOTHUBJIEHUE ATMOC®EPHI

Onpenenum pabory pacceueHHs BOSAyXa pakeTod IpH OOLIK-
HOBEHHOM [PSIMOJIMHEAROM paBHOMEPHO YCKOPEHHOM ee AB/XKEHHH;

AGJIXKHBI TIPHHATH B pacyer NepeMeHHYIO ILJIOTHOCTb d aTMOC(pepbl
Ha pa3HblX BbICOTAX.
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Ona pasua (cM. Moe counHenme «AspectaT u aspomnan» 1905)
2441

— . d]h 1
4 d‘(l 2(A+1)f) ’ W
THe
A= 4MTC '
f

B atux c¢opmynax d, ecTb ILIOTHOCTh BO3[AyXa Ha YypoaHe
-okeana (d,=0,0013); h— BblcoTa MOJIOKEHHSI CHapsga WJU Bbl-
-coTa paccMarprBaemofi wactu armocdepbl; f— LaBjeHHe BO3AyXa
.Ha ypoBHe okeaHa Ha emununy miaomamu (f=10,33 T Ha 1 M?);
M — MexaHHUeCKHil SKBHMBaJeHT Temsa (M=424 ToHHOMETDA);
T, — temnepatypa adcoutotHoro Hyas (T,=273); C --1emnoeM-
.KOCTb BO3[yXa IIpH TocrosgHHOM oO0beme (C=0,169); Tak uro
.A=2,441, u nepBasi ¢opMmyJa IpuUMeT BUI

d=d1(1 — ;"—) ©)

1

e a=2A+1=5,88, h,=54,540 km u BBHIpaxKaeT NpeNeNbHYIO TEO-
PETHYECKYIO BBICOTY aTMochepsl IpH MPHHATHIX OCHOBAaHHUAX. [leli-
CTBUTENBHO, ecau B ¢opmyne (1) d=0, to torma

f— 2(A+Df ]
d,

«00603HaYUB 3Ty BBICOTY uepe3 h,, mouyyuMm dopmyry (2).

Xorsa 3ra BBICOTA B 54,5 KM M upe3MeprO MaJjia, KaK BUAHO HU3
‘HaOMoJeHHA HAN NafalolUMU 3Be3JaMu, OIHAKO, HECOMHEHHO,
yro armocdepa BolLe 54 KM yKe HACTONBKO paspexkeHa, YTo ee
CONPOTUBJIGHHEM CMeJIo MOXKHO IpeHeOpeub. B camoMm nedse, ecqd
RBIYUCJINTL IIOTHOCTb BO3LYIUHOH 000s70MKH Ha 3TOH BLICOTE,
qipennofaras HOCTOAHHYIO TeMIepaTypy, Kak Ha YpoBHe OKeaHa,
H, CcJeIoBaTeNpHO, OecnpenesbHOCTH arMocdepbl, TO H B TAKOM

o d o
wcJlyyae Hangem ~d—=0,001, T.€. Ha 3TOH BHICOTE BO3LYX paspexkeH

1
8 1000 pas u, smauuT, BeILE 54 KM He ocTaeTcs Oosiee OAHOH Thbi-
caynoit  (0,001) maccer Bce#i armocdepsl.

Ho Gmaromapsi moHMmKeHHIO TeMmepaTyphl 3Ta OCTABIIAsICS Mac-
.2 HEeCPaBHEHHO MeHbIIe,

HOudepennuan paborbl T CONPOTHBJIEHHSI BBIPAXKAESTCHA
dT= Fdh, '

xne F 03HAuaeT CONMDOTUBJICHHE BO3NYXa JBHIKEHHIO cHapsana. OHO
PaBHO: S

KSdv?

F=-2"""

2gU
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3mecs K —xosdunuent, pasuuii, no Jlaaraemo, 1,4;

S — niomaAb HaWOOJBLUIErO IONEPEYHOro CEYeHHs CHa-
psina;

d—JIOTHOCTb BO31YyXa B TOM MeCTe, I'le B JAHHHMH
MOMEHT IBHXeTCS pakera; d, KOHEUHO, eCTb BeJH-
YypHa UepeMeHHas, HOTOMY HYTO C YBeJHYEHHEM
BBICOTH IIOTHOCTH BO3LyXa OBICTPO IIaJaerT;

V —ckopocTpy ABHXKeHHs CHapszga;

& — YCKOpDEHHEe 3e€MHOH TAXECTH Y NMOBEPXHOCTH 3eMJIH
(g=9,8 x/cex?);

U — yTusnn3anus WA HOJNE3HOCTb (DOPMH PaKeThl; 3TO
YHCJIO NMOKa3nslBaeT, BO CKOJBKO pa3 yMeHbIIaeTcs
conporuBaeHue O6Jarofapsd HOTHUENOLOGHOH dopme
CHapsifia N0 CPAaBHEHHUIO C COMPOTUBAGHHEM NJIOIALH
ero HauboJsbplI=ro nonepeuyHoro cevenus; U —rtoxe
BeJIMYHHA [epeMeHHafd, KOTOopas, KAaK II0Kas3a/jH
MHOTQUHC/JIEHHEIE OIMBITH, YBEJHUHBAETCS C YBeJH-
yeHHeM ckopoctH V aBHKymerocs TeJsa; KCTaTH
CKa3aTh, OHA YBEJHUHBAGTCH H C YBeJHUYEHHEM
pasmMepoB Tesa. Brnpouem, U MH npuMeMm 3a BeJau-
YHUHY HOCTOSIHHYIO.

Jajiee, Tak KakK COUNDOTHBJIEHHE BO3NyXa B CpPAaBHEHHM C Hasie-
HyeM Ha pakeTy B3pHIBYATLIX BEIIeCTB HeBeJNUKO (okovyio 1% u Me-
Hee), TO CKOpOCTb V CHapsiia MOXKeM IPHEATb paBHOH

V=V2(p—2g)h,

roe (p—g) eCTh UCTHHHOS YCKOPeHHe cHapsiga B 1 cex. 1o no-
JioxkeHHe, NpHGaBJsAs CKOPCOCTh, YBEJIHUHBAET paboTy CONpOATHBjIe-
Hus armoceprl H, ClIeIOBaTeNbHO, YPABHHBAET IIOTPEMIHGCTH OT
COKpallleHHs BBICOTHI aTMOC(ephl.

Ha ocHoBanum ¢opmyasl (2) U Tpex mocjefHux ¢opmysa mo-
AYIUM
dT=b(l — 7) hdh;

1

TYT
p— KiS(r—g)
Ug
H
a=>5,88.

HHTerpupys mo yacTsaM W OmpejeJss NOCTOSHHOE, HaiijeM

2 a+2
(a+1) (a+2) hy

-—a+1 ( +_)a+1}' an

!

5 K. 3. LInoaK0oBCKHix
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Ecaun 3pech mosoxuM, 4TO A==Ah,, TO NOJYy4YHUM HOJHYIO pa-
6ory 7, comporuBiaeHus atmocdepn. Mmenso

o bhf
e+ @+2)
Honoxum, . K=1,4; d=0,0013; S=2 #x?; P —10, g=

g
=9,8 mjcex?; U=100; rorma b==0,0003276; a=5,88 n h,=
=54540 xu.

Torxa 7,=17 975 TOHHOMETPOB.

PaGora | TOHHBI B3pPBLIBUATHIX BEUIECTB NpPH MOJYYeHud H3 BO-
JOpOoNa W KHCJGpona OOHOH TOHHBI Bomel pasHa 1 600 000 Tomro-
vmerpoB. Ecam Obl cHapsin, co BceMH INpHCIOCOOJEHHAM:A M IyTe-
HIeCTBSHHMKAMU Becua | TOHHY, a B3pBbIBYATBI 3amac cOCTaBJISY
VIIIECTEPEHHOE KOJNIHYeCTBO, uJjiu 6 TOHH, TO pakera 3axBaTuja Obl
¢ cobolo noreHunadbHylo 3Hepruio B 9 600 000 ronnoMerpoB. B Me-
XaHHYeCKylo paboTy HBIKEHHSI PpakeThl HpeBpaliaercs Oojee HO-
JIOBUHBI 3TOH SEEPTHH.

Crano 6biTh, paboTa CONPOTHUBJAEHHS aTMOCHEpBI COCTABISAST B
STOM CJydae JIMMIb OKGIO /., paborel TaroreHus. To xe MoOXeM
[OJYUUTh, CPaBHHB MpsiMo  paboTy  CONPOTHBJEHHS aTMOC(EpH:
(17 975) c nonHolo paboroio TaroreHus (6336 000). Haiia:m oko~
0 s

1

Bpems noxbpema ?1%?12?;;: Bricota OTHOCHTENbHAS
paKeTh paKerhl nomgbema NIOTHOCTD
cex. nicex M BO3LYyXxa

]

1] 0 0 l 1

1 90 45 —

2 180 180 —

3 270 405 —

5 450 1125 1:1,13

7 630 2205 —

10 900 4500 1:1,653
15 1350 10125 —
20 t 1800 18000 ‘ 1:10,63
30 2700 40500 1:2828
40 3600 72000 bnuska
50 ' 4500 112500 K HyJTio
70 6300 220550 0
100 9000 450000 0
113 9900 574000 0




Hccnedosanue muposoix npocTpancts peaxtuswoimu npubopamu (1911) 67

Ipusoxxy TyT Tabiuily, NOKa3bIBAIOMIYIO, NO INPHHITBIM HaMU
yCJIOBHSIM, Bpems B CEKyHAaX OT Hayaja BepTUKAJbHOTO IOJIETa,
COOTBETCTBYIOILYIO CKOPOCTb PakeThl B M2TPax, BEICOTY IIOAHSITHS
B TeX e Mepax, MJIOTHOCTb OKPYXKaloulero BO3yXa, MpPHHSB IJIOT-
FOCTL Ha YPOBHO OK®aHa 33 eIMHHUY U DAaEHOMEpHOE NOHKKCHHE
Temnepatypbl Ha 5°1l Ha kaxnmwlidl KuJIOMETp.

Bce BpeMs B3pDBIBAHHUS, NPH YIIECTEPEHHOM KOJHYECTBE B3DBIB-
yaToro BelllecTBa, mMpogouixaercs 113 cek., NMpuueM B KOHEO 3ITOro
bpeMeHH TeJqo mnpuoGperaer ckopocth 9990 a/cex u muksIMercs
Ha BBICOTY 575 xm; manbHeflee nopHATHe GyIeT cOBepLIATBCH I10
HHEPLMH.

Pa6ora comnporuBjeHus artmocepsl BecbMa MaJa; IOTeps Xe
MpPH BSPTHKAJBHOM [BHXKEHHH OT CHJBl TSAKECTH He IpefcTaBJseT
CTOJIb MaJiofl BeJIMUHHBI; HMEHHO, IepBas nmoTepss B 35 pa3 MeHblle,
yeM Bropas. [losToMy BHIDOLHO HAKJIOHSITH NYTh IBHXKEHHS pa-
KEeTHl,- ¢ TEM YTOObl, YBEJHYMB B HECKOJBKO pa3 BEJUYHHY CpaBHH-
TeJBHO MaJylo, T. €. CONDOTHBJEHH® BO3AYXa, — YMEHBbUIHTb B TO
¥e BpeMs BeJHYMHY CPaBHHTEJbHO 3HAUHTEJbHYIO, T. €. MNOIEpIo
SHEPTHH OT BJHMAHHS TSKECTH.

Herpynuo Buaers, uto paGora CONPOTHBJASHHA aTMOc(epbi. IpH-
GUIH3HTeJbHO HpPONOpIHOHadbHa cosec ? (a—90°), rae (a—90°) ecTs
VIOJI HakJIOHEHHs] TPAeKTOPHH CHapsiia K TOPH3OHTY.

Haem Tyt Tabauiy, AJs COCTaBJeHHS KOIOpPOH HaM IOCIYIKUJI
NpEeNbIAYIHA 3aKOH, MOBOJILHO BEPHBIH IIPH HEKOTOPOM YAAJNCHHH
OT TODPY30HTAJbLHOrO moviera !,

ITepBblil crTouiGel MOKa3biBaeT yrosl HaKJOHa TPaeKTOPHM K IO-
PU3OHTY B Tpaaycax; YeTBepThIl — CyMMy BCeX IOTepb, KOTAA IO-
JesHocth U ¢dopmel pakers! npuusata 3a 100.

Yron HakaOHa [Mortepn

TPaeKTOpHH Cymma norepb

K FOPH3OHTY

a—90° ot Tamecru * | OT al}niolcgoepu i
0 0,010 %) —
2 0,014 2,47 2,48
5 0,020 0,395 0,417
10 0,027 0,099 0,126
15 0,035 0,0477 0,0827
20 0,045 0,0255 0,0205
30 0,057 0,0120 0,069
40 0,070 0,0073 0,0773
45 0,075 0,0059 0,0809
90 0,100 0,0030 0,1030
I

pE———

* Cum. Tabanuy B § 86 ,Pakera B KOoCMHYecKoe NpocTpaHcTBO“.—I/Ipun. ped.
1 Ta6nauua NPHBOJHTCA B HMCHpaBJeHHOM camuM LlnmonkosckuM BHAe. Mcnpas-
JneHpe OO0 NpoH3BeNeHO HM po 1931 r.— IMpum. ped.

5%
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B cpene 6Ge3 TaxKecTH IpH YLUIECTEpEHHOM KOJNHYECTBE B3pbIB-
YaThIX BEUIECTB (CPABHUTENHHO € BECOM BCErO OCTAJbHOIO) YTHJH-
supyerca 0,63 Bcell UX CKDHITOH 3HEpruH.

Yunuroxue B XyaueM ciayyae 8% storo uucsaa, HanmeM, 9YTo
I[PH HaK/JOHHOM [BHXKEHHH MOXKHO HCIOJb30BaTh 586 BceH Xu-
MHUYeCKOH SHEprHu B3PLIBYATONO MaTepHasa. ’

PaGoTy CONpPOTHBJECHHSI PO3AVXa MOXHO YMEHBbUIUTb B HECKOJb-
KN pas3, ecJH Hayarhb IOJeT € BepllMHB Bblcoyafiinx rop, — WJH,
[OAHSB paKkeTy € MOMOINGI0 BOSAYLUIHONO KOpaGJss Ha SHAUUTENb-
HYIO BBICOTY, HauaTb NOJIET OTTyAa. Tak, HOJIET C BBICOTHI D KM
yMeHblIaeT paboTy CONPOTHBJEHHS BO3QyXa BABOE, a NOJET € Ae-
CSTHKUIOMETPOBOH BBICOTHl — BYETBEPO.

KAPTUHA MNOJIETA

OTHoOoCHTEeAbHbBlEe SBJHEGHHS XOTd A0 NYTEIIECTBHA B
MPOCTPAHCTBO «OH KakK [qajekos, HO [OMYCTHM, YTO BCe TIOTOBO:
#306peTeHo, OCYIIeCTBJIEHO, HCHBLITAHO, M MbI YyXe YCIPpOWIHCh B
pakeTe ¥ NPHUINOTOBUJIHCH K ITONHATHIO, & HAIIM INPHSATEIM HaBJIo-
[al0T 32 HaMH.

Mebl 6ymgeM OTHOCHTH SIBJIEHHS K pakeTe, Halld 3HAKOMble — K
3emie, acTpoHoMbl '‘Mapca — K cBoell miaHere H T. 4. Bee atu aB-
JieHusi GyIOyT OTHOCHUTEJIbHBL H COBCEM HEOLHHAKOBLI, IMOTOMY UTO
BCSIKONO pONa. SIBJIEHUS 3aBKCAT, MEXAY NpPOYliM, U OT (OpPMBbI ABH-
KEHHsl Tejla, K KOTOPOMY OTHOCSTCSl SIBJIEHLS. .

Mel, oTHpaBHBIIHCH B NYTh, OYAEM HCIBITHIBATH BeCcbMa CTPaH-
Hble, COBCEM UYNEeCHble HEOXKHIAHHBI® OINIYLIEHHs, C OIMHCAHNSA KO-
TOPHIX M HauyHeM.

ITogan 3Hak; Hayaloch B3pHIBAaHHE, CONPOBOXKIAEMOE OIJIYIUH-
TeJIbHBIM IIymMoM. Pakera mporHyja W IBUHYNACH B MyTh. Mbl 4yB-
CTBYeM, UTO CTpallHo oTsxesnend. Uerblpe myga MOero Beca mpe-
BpatHinck B 40 mymos. Sl moBammocs Ha movt, pacumiGest sapebes-
TH, MOXeT ObITh, JaxKe yMep; TYT yxke He no walmomenuil! Ecte
CpencTBa IepeHEeCTH TaKyIlo YXKacHYIO0 TAXeCTb, HO TaK CKa3aTh, B
YNAaKOBAHHOM BHA® MJH XKe B XKUAKOCTH (06 aroM mocne).

ITorpyxeHHbI® B KHIKOCTb MBI TAKKe €IBa Jii OyIeM CKJIOBHbBI
K HabaogeHusaM. Kak 66 To Hu ObL10, TSXeCTb B DPaKeTe, IOBH-
auMoMy, yBeauuusace B 10 pas. O6 srom Ham OBl BO3BECTHJIH
fIDY>XHHHbIE "Bechl MJH JHHamoMeTp ((QYHT 30J10Ta, HOBEIUEHHBIH
Ha MX KpIOK, mpespatujca B 10 ¢yHTOB), YCKODEHHbie KayaHus
MaATHEKA (B 3 cuuIkoM pas3a Goviee uacThle) Goslee GbICTpoe na-
JIGHHE TeJ, "YMEHbIIeHHe BeJH4YHHbl Kanejab (IMaMeTp HX yMeHb-
waercs B 10 pas), yTaxeneHue BceX BeUISH — H MHOrO JPYTHX
fIBNIEHUH.

Ecnu 6bl MJIOTHOCTH 3eMJH yBenuuudiack B 10 pas wusu ecan
6bl Mbl [OMajM Ha WJIAHETY, Ie NpUTsaKeHHe B 10 pas GoJblue,
ueM Ha 3€MJe, TO Mbl HHYEM He OTJHUMIH Obl ABJEHHH B pakeTe
OF sBJeHUH Ha IJJAHeT® C YCHJEHHOH Taxectno. Ona Motsia 6bi
ObITh MEHLII® B pakere, HO TOTIA BpeMsl B3phiBaHHS GyAeT Gib-
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ile, XOT pakeTa MOAbIMETCS IpH TOH »Xe 3aTpare MaTepuaa Ha
MEHBIIYI0O BLICOTY HJIHU IPHOOPETeT MEeHbLIIYI0 CKOpPOCTh. MBI pa3Gu-
paem ciyyadl BEPTHKAJbHOTO MOMHATHSA, KOTJA HampaBJecHHE OTHO-
CLTeNPHON TsXKecTH, Kak Ha 3emJje. IIpu HaKJIOHHOM B3JIeTe€ MbI
Moryii OBl 3aMETHTb H3MeieHHe HaNpaBJeHHs OTHOCHTEJbIJH Ts-
x)kectd He Oovsiee uweM Ha I90° a NIpd HaAHBBINOAHEHIIEM B3JjeTe —
Ha 75—80° cpaBHHTEJLHO C HalpaBjeHHOM ee Ha 3eMJye B JaHHOM
MecTe.

Ecnu Obl B TaKOM cJiyyae Mbl BHIIVISHYJH H3 OKHA PaKeThl, TO
3emsi1 HaM TokKasajach Obl IOYTH BEDPTHKAJBHONW CTEHOH, YXONs-
el ¢ ogHOH cTopoHbl B HeGo, a ¢ Apyroi B GesmHy.

HcnbiTeiBaemass HaMu  anckasi TSXKeCTh OYIAET IPOJLOIKAThCSA
113 cek., uag OKoJIo 2 MHH., [IOKA HG OKOHUUTCS B3PHIBAHHE M €0
wyM. 3ateM, KOTAA HacTyldeT MepTBas THIIMHA, TAXECTb TAK ¥Ke
MOMEHTAJbHO HcYe3aer, Kak W MOsIBHJACh. Telepb Mbl IORHANUCH
3a npefennl atvmocdepnl, Ha BbICOTY 575 km. TaAxecTb He TIbKO
ocjiabna, oHa HcmapuJsack 5e3 cjemoB: Mbl He HCIBITHIBA2M HaXKe
3eMHOTO TAIOTEHHS, K KOTOPOMY IDHBBIK/IM, KaK K BO3OYXY, HO
KOTOpOe IJIi Hac (COBCEM He TaK HeoOXOIHMO, KakK HOCIEeXHHH.
575 KM — 3TO OUEHb MaJjio — 3T0 IOUYTH Yy TOBEPXHOCTH 3¢MJH U
TSKECThb OOJKHA OBl YMeNBIIUThCS BecbMa He3HauyureabHo. Ono
7aK U ecTb. Ho MBI nMeeM Aesi0 C OTHOCUTENbHBIMU SBJEHUAMY U
AJI HUX TSXKeCTH He CylLlecTBYer.

Cuna 3eMHOrO TANOTEHAS MNEHCTBYeT ONUHAKOBO Ha pIKeTy H
Haxonsimdecss B Hefl Teya. IlosTomy Her pasHumbl B JBHXKEHHH
paKkeThl H HOMEIeHHBIX B Hell Tes. M{X YHOCHT OIMH U TOT XKe IIO-
TOK, OfHa H Ta XK€ CJa W JJs pakerbl Kak Obl HET TAMKECTH.

B srom Mbl ybexnaeMcss no MHOIHM HpH3HakaM. Bce He mpu-
KpelJIeHHble K pakeTe INpeiMeThl COIIH CO CBOMX MeCT U BHCAT B
BO3AyXe, HH K 4YeMy He IIpMKacasch; a €cJd OHH U Kacawrcd, TO
He NpOU3BONAT HABJEHHS JIPYr Ha Apyra uau #Ha omopy. Camu Mbl
TaKXKe He KacaeMmcs NoJa W IpHHUMaeM Ji00oe NOoJoXKeHHe H Ha-
npaBJeHHe: CTORM M Ha HOJY, W Ha IOTQJIKE, H Ha CTEHE; CTOMM
TepHeHIUKYJSPHO M HAKJOHHO; IJlaBaeM B CepelHHE paKeTsl, Kak
puiObl, HO Ge3 ycuJuil M HH K ueMy He KacasiChb, HH ONMH IHpEIMeT
E@ NaBUT Ha Ipyroll, ecqd HX HE IPHKHUMaTh APYr K HPYTY.

Bona ne Jsbercsi w2 rpaduna, MasTHUK He KayaeTcsl M BHCHT
Goxom. I'pomagHas Mmacca, NpUBENICHHAss Ha KPIOYOK [PYKHHHBIX
B€COB, He INPOU3BONUT HATAMKEHHS NPYXKHHB, U OHM BCerga IOKa-
SbIBAIOT HyJb. PHYaXKHBI® BEChl TOXKEe OKAa3bIBAIOTCS GecHosealbl:
KODOMBIC/IO MX HPHHHMAaeT BCAKO® MOJOXKeHue (Ge3pasjuiHO U He-
2aBHCHMO OT DABEHCTBA MJM HEDABEHCTBA TPy3CB Ha yaiikax. 30-
Ji0TO HeNb3s npofaBaTh Ha Bec. Hejib3sgd OOGBIYHBIMH, 3eMHBIMH CIO-
cobaMu OIpeneNuTh Maccy.

Macno, BHITpsiXHY1Ge n3 OYTBUIKH C HEKOTOpbIM TpyxoM (TaK
KaK MeWald NaB/leHH® WM YNpYrocTh BO3AYXa, KOTOPLIM Mbl Ibl-
W¥M B Pakere), mpuHuMaeT (GopMy kouelJomierocs Inapa; 4epes
FecKkOJIbKO MHHYT KoJeGawme IpeKpailaeTcs # Mbl HMEEM MPeBOCs
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XOOHOH TOYHOCTH MXKUAKHE miap; pa3duBaeM ero Ha YacTH — IOJY-
YaeM TIpyNly M3 MEHBIIHX IIapOB PasHOH BeJuuyuHBL. Bce 310 noJ-
3eT B pasHble CTOPOHBI, PACMON3AeTCA IO CTEHAM U CMadMBaeT HX.

Pryrabift 6apomerp MNOLHAJNCA [OC BEpXy M pTYTh HAaOJHHUIA
RCiO TDYOKY.

I ByxkoJenHblll ci(OH He NepeyuBaeT BOLY.

BhInyuieHHbIH OCTOPOKHEG M3 PYK HpeJMer He magaer, a TOJK-
HVTBIH — JBHUTaeTcsl NPAMOJIMHEHHO U paBHOMepHO, IIOKa He yha-
PHTCA © CTeHKY HJIH de HAaTKHeTCs Ha KaKylo-HUOYAb BeLlb, UTOOHI
CHOBa MNpHUTTH B [BHKEHHE, XOTd ¢ MeHbIlell ckopoctbio. Boolie,
OH B TO KO BpeMsl Bpallaercs, Kak Aerckuil BoJguok. lame TpyA-
HO TOJKHYTb TeNlO, He COOONIMB €My BpalleHHS.

Hawm xopouo, Jierko, KaKk Ha HexHeHllicH mepuHe, HO KPOBbL He-
MHOTO IIPHJIHBa€T B TOJOBY; HJsI [OJHOKPOBHBIX BpPERHO.

Mzur criocoOHBI K H26JI0IeHHIQ M pasmblilieHnio. Hecmorpss Ha
TO, YTO MOTy4yasi pykKa 3eMJiH CO CTPAllHOIO0 CHJIOI0 HEH3EpBIBHO
TOPMO3HMT IOABEM CHAapsna, T. €. CHJIAa 3eMHOTO THATOTEHHS He Ipe-
Kpamiaercss HH Ha OIKH MOMEHT, B pakeTe MBI OLIYIIAEM TO XKe,
YTO H Ha IJaHeTe, CHJA TAXKECTH KOTOPOH Hcue3dna KaxkMM-HHOyIb
YyMOM WM Hapaju30BaHa LEHTPOOEKHOH CHJOH.

Bce rak Tux0, Xopoiuo, Hoko#no. OTKpbIBa€M HapymKHbiE CTaB-
HH BCSX OKOH H CMOTPUM 4epe3 TOJICTble CTeKJa BO BCE® ILECThb CTO-
poH. Mbl Buaum JBa Heba, JiBa MOJIylIapa, COCTABJSAIOLIMX BMeCTe
ofHy chepy, B LeHTpe KOTOpoH Mbl Kak OyATo HaxommMcs. Mbl kak
Obl BHYTPH MSYHKa, COCTOSILGIO H3 JABYX pAa3HOLBETHHIX IIOJOBHH.
OpHa novioBHHA — yepsasd — co 3Be3gamua u CoJHIeM; Xpyvrasg —
KeJITOBaTasi — C0 MHOXKECTBOM SIPKHX H TEMHBIX HSITeH M C OOilHp-
FHIMH, H@ CTOJIb SPKHMH IIPOCTPAaHCTBAMH. DTo 3eMJisl, ¢ KOTOPOH
MBI TOJIBKO 4YTO NpocTHIHCh. OHA He KaeTcs HaM BBIOYKJIOH B Ka-
uecTBe INapa, a, HaIPOTHB, MO 3aKOHAM ITePCIeKTHBbI, BITHYTOH,
Kak Kpyrjas yama, BO BHYTPEHHOCTb KOTOPOH MBI CMOTpPHU.

B mapre mecsue Mbl MOJETENM C 3KBATOpa B MOJIyJAEHHO® BpEMs
# 3eMJi MOSTOMY 3aHMMAaeT NouTH NosHeda. ITosereB BeuepoM KM
VIpOM, Mbl yBHAEMH Obl, 4YTO OHA NOKpBIBaeT yeTBepTh HeGa B BHIe
TUTAHTCKOIO H30THYTONO CEpNa; B MOJIHOYb MBI YBHAENH Obl TOJIBKO
30HY HJIH KOJIbLO, CHAOUIE® NyPIypOBEIM IBETOM — LIBETOM 3a-
pH—H pasfesaiouiee He6O MomosaM: ogHa TNoJoBHHA 6e3 3Besn,
IICUTH 4YepHasi, 4yTh KpacHoBaTasl; [pyras —- 4epHas, KaK Ccaxa,
ycessHHass OeCYHCJeHHbIM MHOMKECTBOM BECbMAa CPABHUTEJBHO SIp-
K¥X, HO He MepUaIoIUX 3Be3.

[To mepe yrnaneHus OT MOBEPXHOCTH 3€MJIH H NOIHRTHA B BbI-
COTY 30HA CTAHOBUTC BC® MEHbUIE H MEHbIIE, HO 3aTO BCE SPUO
H Apue. 3eMHO# Iap, B 3TOM JM BUJAE, HJH B BHIe Cepila 4/id 4a-
mH, Kak OyATo yMensliaeTcs, MEXAY TeM KakK Mbl oGo3peRaeM
(abcomoTHO) Bce OOMbLIYI0 U OOJBIIYI0 YacTk €ro MF3epXHOCTH.
Bor o HaM mpencraBisiercs B B[ OTPOMHONG 6J1I0A@, KOTOpOE,
TIOCTENEHHO YMeHbIIAACH, TNpeBpaulaercs B Oaomeuxo. [lance B
gyne JIYHBI.
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Bepxa u uusa B pakeTe cOOCTBEHHO HET, IOTOMY Y10 HET OTHO-
CHTOJIBHOH TSXeCTH, U OCTaBJeHHO® 0e3 OMOpHl TeJO HU K KaKOil
‘CTEHK® paKeTbl He CTPeMHUTCs, HO cyObeKTHBHbIE OLIYLIeHHS BepXa
H HH3a BCe-TaKM wocraloTcd. MBI yyBCTByeM BepX M HH3, TOJIBKO
MecTa MX MEHSIOTCA C MepeMeHOI0 HampaBjeHHs Hallero Teaa B
mpoctpaHcTBe. B eTopode, re Halla rosioBa, Mbl BHIMM BepX, a
rne Horm — HuH3. Tax, eciu Mbl obpamaemcs DPOVIOBOH K Haiuel
mJjaHere, OHa HaM IIpeACTaBJsiercss B BbICOTe; o0pamasch K Hei
poraM#, Mbl NOTpyxaeM ee B Ge3Hy, HOTOMY 4YTO OHA KaXeTcd
waM Bau3y. KapruHa rpaHymo3Has U Ha NepBbll pad CTp4IIHAf;
TMOTOM TpHBBIKAellb W HAa CaMOM [ejle Tepsiellb MOHATLE 'O Bapxe
H HH3e.

HaGmonaomue Hac ¢ 3eMan yBuAeNHd, KaK pakerd, 3arynes,
copBajlack Co CBOENO: MecTa H IoJereja K3epxy omoOHO Majao-
1eMy KaMHIO, TOJIbKO B IIPOTHBOIIOJIOKHYIO cropony u B 10 pas
sHeprauHee. CKOpOCTB paKeTHl BCE BO3PACTAET, HO 3aMelUTh 3TO
TpyAHO BCJEACTBHe OplcTporo ee jABrxkeHusa. [lo ucTeuenuu CeKYH-
Jbl pakera yxe NomHsJach Ha Bhicory 45 m; uepe3 5 cek.— OHA
VK@ Ha BBHICOTe BepcTbl, uepe3 15 cex.—Ha 10 Bepcr, ee yxe
€lBa Mbl 3aMeyaeM B BHAE TOHKOH BepTHMKAJBHOH YepToukH, Obl-
CTpO ycTpeMusiiollielicsi kBepxy. Uepe3s MONMAHYTHl OHA yXKe HA BbI-
cote 40 xm, HO MBI IIPONOVIXAaeM ee CBOOONHO BHIETh HEBOOPYIKEH-
KbIMH TJIa3aMH, IOTOMY 4YTo, OJaromapst Bce Bo3pacraioiicli GbicT-
poTe IBHXKEHHS, OHA Harpesach nobesaa (Kak aspoJuT) ¥ €e Ipe-
LOXpaHUTEeNbHAA TYIOIJIABKES H HEOKHCJSIOMascsa o00J0dKa CBe-
THT, Kak 3Be3fa. Bosee MHHYTBI NMpomoJkaJjcs 3TOT 3Be3JOHOCHBIH
IIOJIET; 3aTeM BCE MOHEMHOTY HCuesaer, MOTOMY YTO, BbIfigd u3 aT-
mocdeprl, pakera yxKe He TpPeTcs ¢ BO3LYX, OXJa)Jaercs U HO-
HeMHOTY racHeT. Temepp ee MOXHO pasbiCKaTs TOJBKO C NIOMOIIBIO
TeJIecKola.

JKap He mpoHUK MO HAc, CUAALKX B pakeTe, TaK KAaK MBI JIpe-
JOXpaieHsl OblIH OT HAIPEBAHUS TPYLHO IIPOBONALIUM TETJIC CJIJeM
#, KpOMe Toro, y Hac Obll MOTyuuH HCTOYHHK XOUIONA: HCIapeHue
KHUAKAX Tas3oB. M NpemoxpaHsiTb-To HYXHO OblJi OIHY-IBEé MHU-
HYTHL.

Kaxynieecst oTcyTCTRHe TSXKECTH B cHApsLe NpOLOJIXKASTCS BCE
BpeMsi, OKa HET B3pEIBaHMs M MoKa pakera He Bpamaercss. OHa
ynansercd or 3emJid, RBUraeTcs Ha TCPOMAZHOM pPaCCTOSHHH OT
CBOEH NIaHeTHl MO TOH WJM APYrof KpHBOH, HO TSXKECTH HET; pa-
keTa Muutca Bokpyr CoJsiHLa, OHA JISTHT K 3Be3faM, NOEBepraeTcs
CHJIBHOMY MJIH cJaboMy BJMAHHIO BCeX COJHIL M BCeX IJaHeT,—
TAXKECTH He 3aMedyaercs; BCe sBJIEHHs, CBOHCTBeHHble cpepne, JH-
UIEHHOH CHJIBI TsXKeCTi, HaGJIONAIOTCH B pakeTe H OKOJIO Hee IO-
TIpexXHEMY. DTOT BBIBOA He CTPOTO TOYeH, 50 IPHOJUSUTENBHO OH
pepeH; BJHSHHE €ro HeTOYHOCTH He TOJBKO HeJb3sd KOHCTATHPO-
BaTb B IpPeeJaX paKeTHOrs NpPOCTPAaHCTBA, HO HAaxXe Ha JECSATKH,
CGTHH, 4 HHOTAA H ThiCAYH BepcT KpyroM Hero. Hekoropoe He-
Go/blIoe BJHAHNE HMEST ellle cHia NPuTIXKEeHHs CaMofl pakeTh,
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ee Jrofell W HaGiomaeMbBIX MMH B3SITHIX ¢ coboio npeimeros. Ho
AX B3aUMHOE HefCTBUZ O4YEHb MaJjio0 H OOHAPYXKUBAETCA INepeMe-
IleHHeM CTPONO HEMOABHKHLIX (KOHEUHO, OTHOCHTENbHO) Tei JHIIh
B TeueHHe uacoB. ECJH X2 BEIH HMEIOT XOTs HHUUYTOXKHO® IBHXKeE-
EMe, — BJHUSHHE HbIOTOHOBA TANOTEHHs HEJNb3s OGHAPYKITh.

Kpyrom 3emau

MoxxHO, OrpaHHYHB B3pLIBAHYE, MOMHATLCS TOJNBKO A0 XKejae-
MO# BBICOTBI; TOTZA, IOTEPSB IOYTH BCIO CKOPGCTb, YTOGHI H@ YymacThb
o6paTHO HA IJAHETY, Mbl [OBOPAYHBAEM pAKETy C IIOMOINLIO Bpa-
MAIUXCs BHYTPH €€ TeJl W IPOH3BOAUM HOBOE B3phIBaHK® B Ha-
npaBJieHHH, NepNeHIUKYIIPHOM K NePBOHAYANBHOMY.

OnsTh poOmUTCS OTHOCHTEJNbHAs TAXKECTb; TOJbKO B 3TOM CJY-
yae Mbl MOXEM OTpPad{uYHTLCH BecbMa Maro#l ee BeJUYHHOH; ONATH
MOBTODATCSI BCE XOPOLIO H3BECTHBI® SBJIEHHS CPEXbl TSAXKECTH;
CHOBa OHM HCYE3HYT;, HACTYNHT THIUIiHA ¥ MUp, HO pakera yxe
Gyner ofecreueHa OT IaneHHs; OHA INpuobpereT CKOPOCTh, HOP-
MaJIbHYIO K paJgHyCy-BeKTODPY, T. €. HO OKDYXHOCTH, kKak JlyHa, W
Oyner, nomgoOHO MocJemHeldl, BeWHO BpaliaTbCd BOKPYr 3eMJH.

Teneps MBI MOXKEM COBCPLIEHHO YCIOKOMTbCS, TaX KakK pakeTa
npuobpesa NMpoyHOe IONOXKEHHe: OHAa CTaja CIYTHHKOM 3eMJIH.

C pakeTbl BHIEH CpPOMaiHbIH IIap IJIAHETHl B TOM HJH ADYTrOM
tdasuce, xak Jlyna. Bumno, Kax mnoBopaudBsercs Liap, Kak INoKa-
3bIBA€T B HECKOJBKO YacOB BCEe CBOM CTOPOHBI IIOCJIEL0BATENBHO.
UeM oH GJuxke K pakeTe, TeM [pOMagHee KaxKeTcs, T€M BOTHYyTad,
pacrpocrepras Io He0OCKJOHY (opMa ero npuuynaiusei, TeMm 60-
Jee GJecky OH JaeT CBOeMYy CIYTHHKY (pakere), TeM nochaenHufl
KPYTHTCA CKOpea BOKPYr cBoeH MaTepHl — 3eMJiH. DTO PaCCTOsSIHHE
MOKeT ObITh TaK Majo, YyTo 00XOH BOKPYr Hee GYIET cOBepLIAThCH
B IIBa yaca, 4 Mbl OyIeM CMOTpeTb Ha pasHble TOUKH 3eMJH B Te-
YeHUe HECKOJBKUX MHHYT C pas3HBIX CTOpPOH M odeHb GJwsko. Kap-
THHA 3Ta 00 TakKoll CTeNeHH BeJMUeCTBEHHA, NpHBJIEKATe/bHa, Oec-
©vOHEYHO pasHooOpasHa, u4To s OT Bcell mymn oxejaio ce6e H BaM
eo IocMmoTperb. Ilpu TakoM [ByXuacoBoM oOopore KaxiAble JBa
yaca pakera 3aTMeBaeTcs, NOTPYXKasch B 3eMHYI0O TE€Hb W HOUb.
TMocaennsis NpOmOJIKAeTCsi MeHee yaca; 3aTeM Gojiee 4aca CBETHT
CoqHLle, 4TOOBI YCTYNWTh MECTO ThMe.

Ecau O6bl MBI XOTeJH BOCHOJib30BAThCA GOJIBIIUM KOJHYECTBOM
cBera, T. €. Oosee NPONOIKHTENIbHBIM AHEM, TO MOJXKHBI HJM yHa-
JIHTBCS OT 3eMJH HJM BpauwlaTbcsl He MO HailpaBJEHHIO 3KBaTopa,
a O HANpaBJSHHIO MepHAnaHa, 4uToGbl IyTb HAIl Mepecekas Mo-
riocel 3eMJaH. B TakoM cayuae, T. e. xorga opGuHTa pakelhl HOp-
smaabua K Jgyuam CosiHna, [gaxe CpPaBHHTSJIbHO Ha HeBOJMbIIOM
pacCTOSIHHM OT IJIAHETl Mbl MOJIb3yeMcs JJIMHHBIM IHEM, MpOLOJ-
xKapmuMcs Mecsn, n Oosee; KapTHHBI JKe 3eMid eme pasHool-
pasHee, ellle OYapOBATEJbHE® H HEOXKHIAHHEe, NMOTOMY 4TO OYLYyT
pesbeHo BUAHBI Kpad OCBelleHHOH dyacTH 3eMyH, MPUTOM OLICTPO
neuxymuecs. Oco0eHHO Xopolwo OblIM Obl pacCMOTpeHbl [ROUTIOCHI.
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CBoero pakeTHOro IBHMKEHHS Mbl He OILIyLIaeM, Kak He Omy--
11aeM JBHxkeHus 3eMaH (koraa Ha Hell HaxomMMCS) — M Ham
OpeicraBJsercs, YTO caMa IJlaHeTa MUYHTICS KDYrOM HAac BMecCTe
CO BceM BOJIIEOHBIM HEOGOCKNIOHOM: pakeTa [IJs HAIIUX YYBCTB-
CTAHOBUTCS IEHTPOM BCeJIeHHOH, KaK Hekorza 3emus!...

KPUBBIE NBU)XEHHS PAKETbl U EE CKOPOCTb

TIpu BepTHKaJbHOM MOAHATHH PAKETBl H OTCYTCTBMH BpalleHUS"
3eMJH OTHOCHTEJIbHBIH IIyT> pakeTsl OymeT MpOCTeHINHM: 3T0 —
npsiMasi JuHUA, 6osee HJIM MeHee JJIHHHASA, B 3aBHCHMOCTH OT KO-
JIHYECTBA B3PbIBUATHIX BEILECTE.

TakoB myTh pakersl W Npu OpOCAHUH €€ C IIOJIIOCOB Bpamiaio-
medca naaHeThl, npeHeOperas BJHsIHUEM ADPYTHX "HeOeCHBIX TeJl.
Korpa xomuuecTBo B3pblBUaTOro MaTepuasna B 8 pas GoJblie MacChi:
paketol, NyTh [IOCJeNHEH, LMesl HavyajJo Ha MOBEPXHOCTH 3EMJIH,
He HMeeT KOHIIA C APYrof CTOpOHBI: OH GecxOHeUeH, H paKeTa HH--
KOTZa He BO3BpaTUTCH Ha 3eMmJio, TNpennoJjarasi, KOHEYHO, OTCYT-
cTBUE HeOecHBIX TeJNl M HX TSATOTEHH.

B npumenennu K 3eMJje HaUMeHbIIas CKOPOCTb s OSCKOHEY-
#oro or Hee ynanenus paBHa 11 170 m/cex, uau Gosee 11 xm/cex.

CrnaGoe BpalleHHe IJAHETHl, KAKO® BHUIUM Y BCeX CpPENHHX K
MaJblX IIJIaHET COJIHEYHOH CHCTeMbl, HauHHass ¢ 3eMJH, BeCbMa-
MaJo H3MeHser NPSAMM3HY IIyTH; HMEHHO NYTh PAaKeThl IpeBpa-
miaeTcss B BeCbMa YHJHUHEHHBIH 3JUIHNC, B CJiyyae BO3BpallleHHS:
cHapsiza Ha 3eMJio —H B mapaboiy uHJax THOepGosy — B ciaydae:
GECKOHEeUHOro YyHaJeHus.

I'oBOops 0 TpaeKTOpUH pakeTbl, Mbl He HMEJH B BHAY CPaBHU
TeJbHO KODOTKYIO ee 4acTb, COOTBETCTBYIOILYI0O BpeMeHHU B3pbIBa-
Eys, KOTOpas, BIpoueM, Toxke OJH3KAa K NpPSIMOH JIMHHH, €cad Ha--
IpaBJeHH® B3PbIBAHHS He MEHsEeTCs.

CHavaJjia, B TeueHWe BpEMeHH B3DbIBAHHUS, IBHXKEHHE pAKETHE
GuicTpo yckopsiercsi. Ilajee, ckopocTh M3MeHseTcs yxKe Gojiee Men-
JNEHHO — TOJBKO IO, BJHSHHEM CHJBl TAToTeHus. VMeHno, npw
AONHATHH WJIH VIAJeHUH OT LEeHTpa MJaHeThl, CKOPOCTb, Npuobpe-
TEHHAss CHApSAOM IpH B3PHIBAHHH, YMEHBIIAETCS; NpH HpLOMHIKe-
HHH, UJIH TafeBUH — YBeJHYHBASTC.

IIpy GeckosleuHoM yHaJeHHd, B TeUSHHE HECKOHUAEMOrd Bpe-
MCHH, CKOpPOCTb cHapsjaa Bce GoJiee W Gonee mnpubiumkaercsa HIH
K HYJIO, HJIH K Kako#-au60o mocrosHHOH BenuunHe. Kak B ToM, Tak
H B JPYroM cjyyae pakeTa BCe-TAKH HHKOIZLA HE OCTAHOBUTCA K
HUKOTIA He BO3BpaTHTCi Ha 3eMJI0, He CUdTasCh C CONPOTHBIE—
HHeM 3(Vpa W NPUTSKEHHEeM APYTHX HeOecHLIX Tell.

Ho BepTuxajbHbifl B3/eT HeBHIICNEH — BHITOIHE® HAKJOHHBIH.
B cayyae HayajbHOro (T. €. BO BpeMsl B3pLIBaHHS) TOPH3OHTANb-
HODO [OJIeTa HYTh CcHapAna — ONHA M3 KPUBBIX BTOPOTOG HOPANKA,
’KacaTeJIbHBIX K 3eMHOMY LIapy B MecTe Hauajaa apuxends. Pokyc
KpUBBIX OYAET HAXOmuThCH B LEHTpe 3emau. [IpM HELOCTATOUHOM:
OTHOCHTEJIbHOM KOJIMYeCTB3 B3DhIBUATHIX Be[eCcTB (Menee 3—4N
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TOJIET He COCTGHUTCS H paKeTa KOCHETCHd SeMJIH, HJH yhoajer Ha
1J1aHeTy, KakK TIOpPH30OHTAaJbHO IYIIEHHOE 00ObI KHOBEHHOS ARpO.
Ecau CKOPOCTh pakeTbl OT HAEHCTBHS B3DbIBUATBIX MAaTEpUaJ/iOB

B /2 pas Menbule Tofl HaHMeHbLIEH CKOPOCTH, KOTOpas HYXHa
_Ans ymajenus B OeckoHeunocThb (11170 m/cex), To myTh paxeTsl
{ymeT Kpyr, coBNamamluii c OGONbIIM KPYyroM 3eMHOro mapa (c
KBATOPOM HJIM MepHAHAHOM). DTOT cJydald Takke He HMECT TpH-
MEHEHHsI, TIOTOMY UYTO pakeTa, JeTs HelNpepLiBHO B 3eMHOH aTMo-
chepe, GLICTPO TEPSIET BCIO CBOIO CKODOCTH OT CONMPOTHUBJIEHAS BO3-
_Lyxa u nmajgaer na 3emimo. Ho eciu Obl aTMocdepbl He ObltO, HIN
ecau OBl pakera Hauaja CBOH IIOJIST C TOp, BBICTYNAIOMIMX BepILI-
HaMH 3a IIpelesbl BO3AYIIHODO OKeaHa, TO MYTh paKeThl Obl1 Obl
KPyroBoH H BeWHBIH; GHA HPKOTZA Obl HE yIaja Ha 3eMJI0, KaK €e
Jlyna. OueBumHO, H 3TO HEBO3MOXKHO.

Ha ocHoBanyu cka3aHHOro NOTpeGHYIO 1Js KPYroBOIGH IBHIKE-
HUS CKOPOCTb BBIUMCJAUM HpUONH3UTENbHO B 8 KM/cex, UM
7904 n/cex.

Eciu BOCNONb30BATbCS EBpallieHneM 3eMJH M IHYCKaTh DAKETY
Ha 3KBAaTOpe O HANpPAaBJIGHHIO NBHXKEHHS 3KBATOPHAJBHBIX TOUEK
3eMHOTO IIapa, TO HeoOXomuMasi CKOpOCTb yMEHBIIMTCH Ha
465 M/cex (TaxoBa HeGOJIbLIAS CKOPOCTh BpPAllEHHS 3©MHbLIX TO-
uyek), T. e. 6Gyner paBua 7 441 m/cex. BbIrOoobl, Kak BHIHM, HEMHO-
ro. JlorpeGHO® OTHOCHTEJIHHOE KOJIMUECTBO B3PLIBUATHIX BELIECTB
BbIpa3uTCcsl uucioM of 3 mo 4 (ecau Bec pakeThl NPHHATH 3a 1).

PaGora mns ABHMKEHHS [O KPYry DOBHO BABOE MEHBIIe MHHH-
MyMa paborbl NJisi GeCKOHEUHOTO Yy aJleHUs OT INJIaHeTHl.

Ilpn eme OcibllieM YB&IHYEHHE CKOPDOCTH pakeThl HoJdydaercs
9JUIHIIC, BBIXOAALIHE MOCTENeHHO 3a Hpeaensl armoctheps, Jlajo-
Helillee BO3pacTaHHE CKOPOCTH OyIeT pacTiruBaTh JJIHIC Bca 6O-
Jtee n Ocnee, moKa He oOpaTHT ero B napabouly; B TakoM ciaydae
pa6ora H CKODOCTb, HEOOGXORMMAas CHApsARY A GOpbObl C CHJOK
TANOTEHUs, OyLeT Takas ke, KaKk M IpPH BEYHOM yIaJeHHH MO Ha-
‘NpaBJIeHHI0 pajuyca myaHerel (masa 3emau 11170 m/cex).

ITpu eme OGoubliefi ckOpoCTH HyTh pakers — rumep6osa. Bo
BCEX 3THX CJyyasfX pakeTa uepecuyp MHOTO TepseT OT COINPOTHB-
-JleHus aTMocdepbl, a MOTOMY H 3TOT KacareJbHbIH K 3emie HyTb
G2KeTbl Ha IIPaKTHKe HKelpUMeHHM.

Mrb Bunmenu, uto caMblif BHINOMHBIH HYTh PaKeThl — HAKJOHHBL
K ropusonty Ha 20—30°. Tlpun sTOoM Tepsercss OT HeHCTBHA TAroTe-
HHSl U CONpPOTHUBRJIEHHS aTMocdepbl TOJNbKO 7%/o TOH 3HEPTHH, KOTO-
pvio mpuoOperaeT pakera B Ge3BO3LYIIHOM IPOCTPAHCTBe, CBOGOX-
HOM elle H OT TaxeCcTH. IIyTh pakeThl B 3TOM cJyyae TaxoH Ke,
T. . Oflla H3 KPUBBIX BTOPOrCc NopAaKa (3JJHIC, napabosa M TH-
nep6oJia), HO TOJNbKO KDHUBasi yXe He KacaTeJbHa K IIOBEPXHOCTH
seMHOIO mapa. Ecjiu KOJMYECTBO B3pbIBYATONO MaTepuasja HeLocTa-
TOUHO HJIH COBCEM MaJslo, TO, OTHCAB YacTb 3JUIMIICA M JOCTHTHYB
HauOoJIblIere yaaJeHws, pakeTa BO3BpallaeTcs Ha J3eMJio. 3LECh
#e06XOMIIMO B30PBATh HOBOE KOJHUYECTBO BeIecTB, YTOSHI OCTaHO-
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BUTbCS IIOHEMHOTY W He NOrnOGHYTL HaBepHska. ITosHoe kovizuecTBo
B3pLIBUATOrO 34naca IJs TofbeMa H 0e30MacHOr0 BO3BpAILEHHS
TUpH HeGOJBIIOM YIAJCHHH OT 3eMJIH BIBOe GOJibllie, 4eM IJA Of-
HOTO TaKoDo K€ NONHATHs; NpH GOJIBIIHX MoxbeMax — BTpOE, IpH
ellle GoJbIIHX — PUETBEPO H T. M. '.

Ecan Gbl MBI NOXKeNajd OCTaBUTH PaKeTy HaBCerna B 6e3BO3-
JAVIIHOM IIDOCTDAHCTBE, CAEJAB €e IIOCTOSIHHBIM CHYTHAKOM 3eMJId,
T0o B HauboJblieM YyAajeHud OT 3eMJu (B amoree) CJeLyeT BHOBb
B30pBaTh HEKOTOpOe HeOOJbUIoe KOJHYECTBO BelLecTBa [ yBeJH-
yeHHs CKOpocTd cHapaza. Korza sra Touka Hejajgeka OT MOBepX-
HOCTH 3eMJH, To HeoOxoawMas JMJs pakeThl CKOPOCTb Oanzka K
‘8 KM/ceK, © KOJHYECTBO BCErO B3PHIBUATOrG 3amaca GyHer TOJbKO
B 3—4 pasa mIpeBbIIATL BeC OCTaJbHGH Macchl cHapsga. Brnpouew,
Kak Obl Mbl JasieKo HA YCTPOMJIH HaIly HaOJIOAATEJbHYIO ClaHLHUIO,
x0T OBl 32 MHJUIMOH BEPCT OT IEHTpa 3eMJId, KOJHYECTBO B3PBIB-
Y3TBIX BenjecTs OyZer MeHbille, ueM HeoOXoauMoe nJs OeckoHey-
HOTO yAaJeHus OT IJaHeThbl o NPAMO#H JHHUE uid napaboae. Mmen-
HO OHO BbIPA3UTCS YHCJIOM, MeHbIIAM 8.

KpyroByio op6GuUTYy HOBBIM B3phIBAHHEM, KOHEUHO, MOXHO Ipe-
BPAaTHUTh B SJUIHIITHUECKYIO, & 3TY TIOCJAERHIO, KaK ONUCAHO, OMHSTh,
B KPYroByl0 C OOJblIIiM paguycoM. TakuM o6pasoM MBI MOKEM
TPOM3BOJIBHO MEHSITh BEJIHYHHY pajfuyca Hallerdo KpYroBoro IBH-
JKEHHUS, T. €. M0 XKeJAHUI0 yAaJAThCs U NPHOMUKATECT K 3eMHOMY
awapy.

Ecan, uMess yxe Kpyrosoe NBHKEHHE, NPOU3BOLHTbL B3DLIBAHHE
cueHb cjaboe, HO [OCTOSHHO® M IO HANpaBJEHUIO IBHXKEH:sd, TO
pakera GyHeT ABHUTraTbCi BU BCE BPEMsI B3pDBIBAHHS IO CIHpaJbHOH
-opOuTe, ypaBHEHHe KOTODOH 3aBHUCHT OT 3aKOHA B3PLIBAHHUA.

Janenefimasi TpaekTopus pakeThl N[O ‘OKOHYAHHH B3pBIBAHUS
Gymer xaxas-HHOyIb KpHBas 2-pr0 MOPsiAKa, HaNpuMmep, Kpyr, 4TO
2aBucuT OT Hac., [lpu B3poiBaHUM, 3aMeJIsiolleM JBHKeHUe cHa-
psiia, cOoupajb 3aBHBAETCS BHYTPb IepBOHAYaJbHOA KpyroBo# op-
OHTH W pakeTa npubJHxkaetcs K 3eMJe.

Tpu pBuxennu no coupand, MOYTH TMEpPHeHAHUKYJIIPHO K Ha-
TIpaBJEHHI0 CHJl TATOTEHHS, YTHJIH3UPYETCH TaKOH ke ModTH Mpo-
ileHT (mo 65°) SHeprHu B3PHIBYATBIX BELIECTB, KaK H B cpexe 6es
TRIKECTH; TO K€ MPOMCXOIUT MpH INpoliecce IpeBpallledHsi 3JIHITH-
UCCKOH OPGHTBHI B KPYTrOBYIO.

IIpy HakJOHHOM B3JIETC paKeThl HA €€ 3JIHIOTHYECKH# MNYTh
Jlyaa Gymer okasbiBaTh TeéM OoJblliee BJHAHHE, YeM pacisiHyTee
op0uTa U yem OJmxe MOMOUAET pakera K JIyHe, 4TO B CBOIO Oye-
pPelb 3aBHCUT OT CPaBHUTENHHOTO KOJHYECTBA H3PACXOLOBAHHOTO
B2pBIBUATON0 MaTephasa M OTHOCHTENbHOTO IOJIOXKeHHs JIyHbl H
pakerbl. MokeT CIlyunTbes, — WJIM JBHYKEHHE DAKETBl MOXKHO TaK
paccuuTaTh, — YTO ©OHA [OZ BJHUSHHEM JYHHOTO IPHTSXKEHHS CO-
‘BCEM OCTaBHT CBOIO oplOutv H ymager Ha Jlymy.

1 Cm. dopmyay (66) «Pakera B KoCMMuecKoe TpocTpaHcTso». — [lpun. ped.
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Ckopocts nagenust Gyner He MeHee 2373 m/cex, T. e. pasa B
2 6osbllle CKOPOCTH HylleyHoro sapa. Ho 3Ta CKOPOCTH MEHbLIe,
ueM npy mageHdd Ha 3eMaio. DHeprus naxeHus Ha TMOCIeIHIO «
B 22 pasa Gounine, yeM Npu mageHun Ha JIymy.

[puHsB B pacueT CKOPOCTb [BUKEHHs W BpaueHsus JIywel, a.
TaKXe JIBUKEHHS DAaKeThl, MOXKEM BBIYHCJUTL U TO HEOOJIbIIOE KO-
JIHYECTBO B3PLIBUATBIX BEILECTB, KOTOPOE HYXKHO MJisi O€30MAaCHOH .
OCTAaHOBKH Ha ToBepXHOCTH JIyHbl. Mory coo6UIMTL, YTO MOJHOS:
KOJIHUECTBO B3pDHIBUATOPO 3amaca jaJjisi 0e301acHODO NYTCUIECTBHS -
Ha Hawy JIyHy Bblpaxkaercsa uucjoM, He Goabmmum 8. Ha cpaBHH-
TeJIbHO HE3HAYHTeJbHOM pAacCTOSHUH OT JIYHBl CKOPOCTb PaKeTh
IOCPENCTBOM B3DBIBAHHSI HYKHO HENPEPhIBHO VMEHbliaTh, Bce-
NOJKHO ObiThb TaK pacCUHYaHO H TaK YIpaBJsieMo, 4ToOul B MO~
MEHT INpPHKOCHOBEHHS K IIOBEPXHOCTH JIYHHOH IOYBBI 3Ta OTHOCH-
TeNbHAash CKOPOCTh paBHAJNACh HYJIO. 3anaua, KOHEYHO, AGBOJIBbHO-
IeJquKaTtHas, HO BIOJHe BosMoxkHass. OmuGKy B ee pelIeHUH MOXK--
HO TONPAaBHUTb HOBBIM B3DbIBAHHEM, JHUIIL Obl GBI TOCTaTOYHBIH
3anmac B3pbIBUATHIX BEILECTB.

B cayuae npomaxa, T. e. ecliH pakeTa MPOJIETHT NOGJHU30CTH
JIyHBI, HO He 3aJeHeT ee NOBEPXHOCTH, pPaKeTa He CAENIaercs CIyT-
HHKoM JIyHBI, HO, NpUONH3NBIIKCh, VHIET OT Hee CHOBA, BPAILAsiCh
BOKPYr 3eMJIi H ONACHIBAA BecbMa CJIOXKHYIO KPHBYIO, IPOXOIsi-
orylo gHoraa mobsu3octd To 3eMmJH, To JIyHbl. Ocraercs BO3MOXK-
ROCTh M TaJeHHs Kak Ha Ty, TaK U Ha APYrylo. B MOMEHT Hau-
Gonbiiero npubmmxerns K JIyHe MOXHO HYCTHTH B aeHcTBUE
B3pLIBUATHIl MaTepual C LeJbl0 3aMeNJHThb JBHKEHHE PAKETHl I
clleyiaTbCsl TakKUM 00pa3oM BEUYHBIM CHOYTHHKOM JIyHBI, HPABHYKOM
Cceanna. C Ttakolt KpyroBoél OPOHTHI pasHbIMH CHOCOGAaMH TOXKE:
MOXKHO IIOTIacTh Ha JIyHY WM YHAJUTBCI OT HEe.

ITo omucanuio moJsiera BHAHO, UTO paKeTa MOXKET CHENAThCH BEY--
HbIM CHYTHHKOM 3eMJH, OBHKYMHUMCS BOKPYr Hee momoOuHo JlyHe.
PaccTogHUe 3TOT0 HCKYCCTBEHHOTO CITYTHHKA, MaJIeHbKOTD Gparua-
JIyHBl, OT 3eMHOH NOBEPXHOCTH MOXKST ObITh IPOU3BOJBLHO MAaJor
HJId BEJIHKO; HBHXKEHLH® ero BeYHO, MOTOMY UYTO CONPOTHUBJIEHHE
supa He 3aMeyeHO Jaxke MJis MAJOIJIOTHBIX M HeGOJbIIHX Te,
KakoBbl B OOJILIIMHCTE® CJIy4yaeB aspoJIMTH, BXONsIIHe, 1O BCeln
BepOsITHOCTH, B cocTas koMeT. Eciau Gbl HeGospllHe TeJa HUCIBITH-
BaMM CO CTOPOBBl 3¢Hpa COIpPOTHBJCHHE, TO (TOMHUMC {IPOYEro)
£aK MOINIA Obl CyIIECTBOBATh MUJUIMOHBI JleT kKosbia CarypHa, co-
CTOSIIIHE, COTJIACHO BBEIBOLAM AaCTPOHOMOB, H3 TaKHX HeGOJbIINX,
OTJJIEHHBIX JPYr OT ApYra TBepALIX TeJ, TOPa3UTENbHO GHICTPO
syamuxcs Bokpyr CartypHa.

IBuxenne BOKPYr 3emyu psifla Paker, co BCEMH mpicnocolie-
FEAMH IJIs CYIlleCTBORAHHA PAa3yMHBIX CYIIECTB, MOXKET CJYXHTEb
Gasoil IJs HaJsbHelillero pacnpoCTpaHeHHs uejoBegecTBa. Iloce-
NAACh KPYyroM 3eMJId BO MHOMKECTB® KOJIell, NONOGHBIX KGJhLAM.
Carypna, monu ysenuuuBaior B 100—1000 pas 3amac conHeuHOf.
SHepruy, OTHYLUIeHHOH M Ha noBepxHocTd 3emau. Ho u aTuM ue--
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JIOBEK MOKeT He YIOBJETBODUTBCH M C 3aBOCBAHHOH 6asbi MoOXKeT
IPOTSHYTh CBOM PYKH 33 OCTaJbHOH COMHeuHoH >Hepruéit, koTopoi
2 nBa MmuJaMapaa pas GoJblile, YeM mogyuyaer 3emis. B Taxkom
‘Cliyyae BeuHOE NBHXKEHHE KPYroM 3eMJIH HYXHO INepeMeNHTb Ha
Takoe e aBuwxkeHue kpyrom Codguua. s 3Toro npumercs eme
Gonee yoadUTbCA OT 3eMJIH M CTaThb He3aBHCHMOH MJaHeToH —
cnyraukoM Cosana, 6parom 3emau. MmMeHHO pakeTe ¢ HOMOIIBIO
B3pbIBaHUA CJeLyeT COOOIIHTH CKOPOCTb IO HANDaBJIEHHIO ABHXKeE-
1usi 3eman Bokpyr CousiHLIa, KOTAA pakeTa IBHKeTcs C HanbGOoJb:
well ckopocTbio oTHocHTeqNsHO Coguna. ITorpeGHas ans atoro
SHeprusi 3aBUCAT OT BEJIUYUHBl PAaCCTOSHUS, Ha KOTOPOM HAXONUTCH
pakera or 3em.n; yeM OHO GoJsiblie, TeM paGoTa MeHbIIe; BCA XKe
CyMMa 3Heprud, HeoOxonuMas [Js KPYroBol'o JIBHXKEHHS BOKPYT
3eMnu W AJs JajbHeAIIero IOYTH ITOJNHOTO YAaJeHHS OT Hee, He
TpeBbllIaeT TOH, KOTOPAas BYXKHA, YTOOBl YAAJUTbCA OT 3E€MJIH Ha-
8CKH, npefamosaras orcyrcrBue CouiHa M OPYrHX HeOGCHBIX Tel,
T. €. yceMepeHHO® HJIH YBOCBMEDEHHO® KOJHUYCCTBO B3psIBUATHIX
BelecTs (CPaBHUTEJNBHO C OCTAJBHOH Macco#t cHapsina).

[Tpu eme Oogbliefi 3arpaTe 3HepPTHH KPyr mnepeiiner s OGoviee
WM MeHee pACTSHYTHIH 3JUIHIC, TOUKA IepHrenus (HauMeHbLIIEro
paccroguusi or CosHIa) KOTOPOrO HAaXONUTCSA HpPHOJH3YTENBHO HA
paccrosgHun 3emau or CosHna.

B nepeom cayuae, mpu cpeXxHell 3aTpaTe SHepPruy, paxera cHa-
yasa [OA BJUSHHEM HOBOTO TOJIYKA [IOVISTUT Iopasfo ChicTpee,
yeM HYXHO [Js KpyroBOro JBHXKeHHS BOKPYr 3eMJ/ul M Aaxe
CouiHlla; 3aTeM 3Ta CKODOCTb OT HeHcTBusl 3eMHOrO Tsrorenua (JIy-
HoOH mpeHeGperaeM) Bce Oosee U GoJee YMEHbIIAeTcs @ TOA KO-
Kell, IpH 3HAyuTeJbHOM yzmajeHud oT 3emnau (mpumepuno da 1000
€0 JHaMeTpOB), CAeJIaeTcs paBHOl CKOPOCTY NBHIKEHUS INOIJeLHeR
Boxpyr ConHma. 3eMiss u pakera OVAYT HTTH [O OXHOMY H TOMY
e KPYTIy € ONJHAaKOBOH CKODOCTBIO M IIOTOMY COTHH X€T MOTYT He
BUAeTb Apyr apyra. OnHako Ha Takoe paBHOBECHE B TeyedHe BEKOB
Inagcos Mano, ¥ J[ABUXKCHHE pPaKeThl IJs COXPaHEHHs IPUJIHYHOH
JKCTAHIUK HANO TO YCKODSiTb, TO 3aMENJATb, YTOGH Kak 3eMJd,
TaK ¥ Apyrde NJiaHETbi 3TOfl AUCTAaHIHM He HAapyWIWJaH. B HOPOTHB-
HOM CJIyMae TpO3HT NajeHHe Ha 3emuio.

Bo Bropom cayuae, npu GoJblielt 3aTpaTe SHEpIHH, KOT[Aa OYTh
PaKeTsl 3JUIMNTAYECKHH, IIAHCOB Ha BCTPeyy ¢ 3eMjedl Takxke He-
1ano, HO yHajJeHHEM paKeThl MOIKHO BOCIOJb30BATHCH, YTOOBI IO-
TacTb Ha Kakyl-au00 «BEepXHIOIO» IJaHeTy: Ha Mapc uau ero
CHOYTHHKH, Ha Becry, uam Ha Kakyo-HUOyAb Apyryio u3 500 masbix
TIIAHeT (IUIaHETOUIBI, ACTEPOHIBI).

51 He roBOpIO O MOCTHKCHHH CaMBIX MAaCCHBHBIX IJIAHET, KAKOBBI
’fOHHTeP,’ ,CajrypH H 1p., NOTOMY, UTO AJs 6e30lacHONo clycka Ha
HUX TPEOYyercs Taxoe rpomamHOe KOJUYECTBO B3pLIBUATOrO BeLie-
CTB3, YTO O CIIyCKe 3TOM II0Ka He crouT W Meutatb. Ho Jjerde cue-
JlaThCd HX CHYTHHKaMH, B OCOGEHHOCTH OTHAMEHHBIMH; Jierde JIo-
CTUTHYTh Koulblla CaTypHa M NpHCOENUHHTBECA K HeMy. KOJIHYecTBO
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2eepruy, norpedHOe IJI8 IOCTHXKEHHS KakoH-nu60 IJIaHeTHOH op-
Gutel (HO He CIlyCKa Ha IJaHeTy), 3aBHCHT OT yHajeHus ee OT
cp6uthl 3eman; yeM OoJibllie 3T0 yAAJ€HHE, TeM, HOHATHO, PAacXof
sHepruu Oymer Goublie. Ho xax Obl HH OblIO BEJNHKCG 3TO yaaje-
Hue, morpeGHag pabora O6vaeT MeHbIIe TOH, KakKasg HYXHa IJa
€eCKOHEUHOTC YHAJIEHHs OT COJIHEYHOH cucreMsl H OJyXIaHUs
cpenu 3Besd. M sra mocaenHsia pabora He Tak rpoManHa, Kak Ka-
JKeTcsl ¢ mepBoro pasa. JeficTBHTeNIBHO, IIyTKA JIH ONOJIETH MOTY-
yee npurskenue CoJHla, macca Koroporo B 324 000 pa3 Gosmblie
vaccel 3eman. Ho BblunciieHHsl IOKasbIBAIOT, uTo ecjid OpocaTh pa-
KeTy B MOMEHT ee HauGblcTpefimero asuxenus okpyr CoJHIa, uiH
HPAMO C NMOBEPXHOCTH 3eMsiH B OJarolpusATHbIE MOMEHT W B OJa-
TONPUSITHOM HAalpaBJICHHH, TO CKOPOCTb OTHOCHTENbHO 3eMJH, He-
ofxonumasi ‘IJs HOJHOTO pasbenuHeHHsT ¢ Helo u CoJaHueM, He
npeBblmaer 16,3 Km/cex; 4TO CONPOBOKIAETCS TPaToél B3PbIBUATBHIX.
BelllecTB, BbIpa)XaeMOH OTHOCHTENbHO Macchl paxersl uyucjaom 20.
Ilpn camMoM HeOIAronpHATHOM OPOCAHHH PAaKEThl 3Ta CKOPOCTh IO~
cTuraer yxe 76,3 km/cex, M KONHYECTBO B3PbIBYATOT( 3amaca
JOJIKHO OBbITb, CPaBHHTEJBIIO C OCTajbHOH Maccoll pakerel, yxac-
Ho. Ckopoctb alcoslioTHAs, T. €., d XO4y cKasaTb, OTHOCHIE&JbHO-
ConHna, OpH MOCTHXKESHHM pasbeNUHeHHs, OZHA H Ta Xe, B KaKOM
Cbl HampaBJeHHd, MBI Hi Opocasu pakery. Eciu xe sHeprad, Hyx-
Had JJS 3TOTo, B OJarolpUsATHOM cJjaydyae pa3 B 25 MeHblle, TO-
TO 3aBHUCUT OT TOTO, YTO MBI TOTZA 3aUMCTBYEM €e OT IB:XKEHHUS
3eMJH, KOTOPOE NOJIKHO OT 3TOTG 3aMELJUThCH Ha . HE3AMETHYIo
BEJIMUAHY.

Kpyroso#i nyTb pakersl 5oKpyr CoJiHIZ MOKHO CHEJaTh SJUIHM-
THYECKHM, YBeJKYMB KJH YMEHBIIUB CKOPOCTb CHapsiia DOCpel-
CTBOM B3pBIBaHUS.

IIpu yMeHbIIeHHH CKOPOCTH, HepHresinil pakeTl GydeT MeHbIIe
paccrosus 3emin or CoJHIA W TOra paxera GygeT B COCTOSHUM
JOCTHTHYTb KakOH-HHOYIb HUXHeH mJaHeTbl: Bewepnl uax Mepky-
pus. Macchl HX He OYeHb BEJIMKM U CIyCK He moTpebyeT Takoro
1:éBO3MOXKHOTO KOJIHYECTBA B3pHIBUATOTO Marepuana, Kak Oesomac-
ublé cnyck Ha IOnurep, Carypr wjin Hemryn. OHeprus NazeHHs
Ha Mepkypuil, kak u Ha Mapc, pas B 5 MeHbIlle, yeM Ha Hally
IJIaHeTy; SHeprds e majgeHus Ha Benepy cocrasaser 0,82 snep-
reu nameHus Ha 3emmio. Uto ke kacaercs acrepoufoB H CoJblield
yacTH NJaHeTHBIX CIYTHHKOB (JyH), TO Macca B3DLIBYATOro 3a-
naca, M3pacxofCGBaHHAas Pagd CHOKOHHOIO CHyCKa Ha MX ilOBepX-
FOCTb, TPOCTO HHUYTOKHA.

Teoperuueckr BO3MOXKHO ellle Gousbliee npubauxenne xk CosHIy
¥ Jaxe NaJeHre HAa Hero IpH MOJHOH NOTepPe CKOPOCTH OTHOCH-
reqipHo Conana. Ecau pakera yxe Bpamaercss Boxkpyr Comnpa, Kak
3eMJis, H Ha TOM X€ OT HEro PACCTOSIHHH, TO IJSI OCTAHOBKH ABH-
JkeHus Tpebyercs OTHOcuTeNbHass (0OOpaTHas) CKOPOCTH> OKOJIG
30 xmfcex. KosuuecTBO B3DHIBUATOrO MaTepHaja BhIPA3UTCd UH-
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cnom 200. INamenne Ha CogHie Oyier HPOXONKATBCA B TeyeHuer
641/4 cyrok, T. €. OKOJIO 2 MecsLeB.

Orciona BUIHO, 4TO NaJeHH® B OTHeHHbIH okead CosHIA Tpe-
Gyer B 10 pa3 GoJblie B3pLIBUATOIO BEIECTBA, YeM YHAAJIeHHE OT -
iamero CogHua H HOpubJdKeHHe K HOBOMY.

Kak 4 BOKpyr 3eMJaH, HelNpephlBHBIM H Ype3BblYafHO CjaGhiM
BE3pLIBAHHCM MOXKHO [JaTh pakeTe JIOOYI0 TPaeKTOPHIO; MO¥HO 3a--
CTaBHTb €€ OIHChIBATL TOT HJH APYrod NyTb OTHOcHTeNabHC COJH-
a, HalIpUMep, IO CHHpPAJH, H TaK TOCTHTHYTb KejaeMo# IJaHeTH,
ripuGIA3UTECS WM yRaduTbest OT CoJIHIA, YHNACTh HA H2ro HJM
VATH COBCeM, CHeJNaBUINCh KOMeTofl, OsyKHarolieli MHOTiie TBICSUH.
JeT BO Mpake, Cpelll 3Be3l, A0 NpHOJHKEHHS K OTHOH H3 HHX,.
KoTopast CHefiacTCAd AJs MyTeHIeCTBEHHHKOB HJIH WX I[IOTOMKOB HO-
GHIM COJIHLIEM.

3aMeTnM, 4TO BO BCEX CJAy4asX yMeHbIUEHHsi CKOPOCTH pPaKeTbL
B3pbIBUATBIA Marepuas Hajay 6pocaTh MO HANpPaBJICHHIO ABKKEHHS
5eMJiM; HO IBHXKEHHE pakeThl OTHOcUTeNrHO CoJHUA OCTaHeTCs
TUPEKHUM, T. €. [0 HANpPABJREHHUIO NBIHXKEHHSA - Hallel NJaHeTbl.

ITran pasnbHefimefl 3KCHAOATALHKM COVIHEUHOH SHEPruH, BepoAT-
10, Gymer cjaemgylouiuil.

HesnroBeyecTBO IIyCKaeT ©BOM CHApsifibll HA ONUH H3 acTepoHIOB
u Iejaer ero 0a30#f mAsl ICpBOHAUYaJBHBEIX CBouX pabor. OO moJb-
3¥eTcs MaTepHasioM MaJIeHbKOTO IVIAHETOHIA M pasJjaraerT HiH pas-
fupaer ero IO LEHTpa [IJs CO3MaHHS CBOHX COODYXKEHHH, COCTaB-
JSIOIKX TepBoe Kkouelo Kpyrom CosiHIa. 3TO KOJIBLO, IEpPEnoJ-
HEHHO® JXM3HbIO DAa3yMHbIX CYLIECTB, COCTOHT I3 IOABHXHBIX dYa-
c1efi u nmomoOHO Kogbny Carypua.

Pa3ioxXUB U HCMOJB30BAB TaKKe H [ADYrHe KPOXOTHLIS acre-
pounsl, pasyMHce Haualo oOpasyeT IJisl CBOUX 1esell B QUHUIeH-
HCM, T. €. CBOOOIZHOM OT acTepOHIOB IIPOCTPAHCTBE, elle pdj Ko-
gien, rae-HuOyns Mexny opbutamun Mapca u IOnurepa.

J1Jisi pasHBIX TeXHAUYECKVX M IPYTUX HagoOHocTeldl HHblE KOJbLA
MOTyT moMmemiatbess M OGauxke K CouHIY, MeXIy OpOMTaMH «HHX-
HHX» TLJIaHeT.

Korma ncromurca sueprus CoJiHuna, pasymMHOe Hayaslo OCTaBUT
ero, 4ro0bl HanpaBHTLCS K JADYIOMY CBETHJy, HENABHO 3aropeslle-
Mycs, elle BO liBeTe CHJBL. MorkeT ObITh, [daxe 3TO COBEpIIHTCA
Y paHmilie: 4acThb CYL(eCTB 3aX04eT HHOTO CBETA HJIM 3dCEJIEHHS
HYCTBIHb.

Her nagoGuoctu nmeTo mena Ha moBepxHOCTH XOTS Obl M IO-
KpbIBIIeToCH xononuo# kopo#t Couanna. Her paxe HamoGHOCT, ObITH
Ha TIXKEJbIX NJaHeTaX, pasBe s H3ydeHus. [locTuxkeHue HX
TPVHLHO, XHUTb € Ha HHX — 3HZYUT 3aKoBaTb ce0s LenaMH Ti-
JKECTH, HHOTHA Oojlee KpeNKHUMM, UeM 3eMHbie, BOBIBUIHYTL cele-
MHOX@CTBO IHDPErpaa, MNpUAeNdTbCs K HAYTUKHOMY IIPOCTPAHCTBY,.
JKUTHb KAJKOH XH3HBIO B yTpoGe Marepu. Ilnanera ecTb KOJbIGEJb
rasyma, HO HeJNb3s BEUHG RUTh B KOJBIO&JU.
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CPEJCTBA CYULECTBOBAHHS BO BPEMY MNOJIETA

IIutanue U AbIXaHue

Tlpexne BCEro HyxeH IHCJIOPOL AJs IblXaHHS; Mbl OepeM ero
“OYyeHb MHOTO JJIsi B3DbIBaHKsA; MOIVIH OBl B3iTh eie GoJblie, 4TOOB!
ABATHIO H JJIsl AbIXaHUs HA M3BeCTHHIH NPOMEXYTOK BDEMECHH.

UucThlfi KHCJAOPON €IBa JH TONeH IJs YejoBeKa Naxe B pas-
PEXEHHOM HPOTHB OOBIKHOBEHHOTO COCTOsiHHH. JleficTBHTeJLHO, B
74KOM CJyyae NaBJieHKe €ro Ha TeJO OKaXeTCsi HeIOCTarOYHBIM H
MOTYT OTKPBITBCSI KDOBOTE@UEHHS OT YHCTO MeXaHM4YEeCKHX NPHUYMH.

Beprnee Bcero ymoTpeOKTB CMech KHCJAOPOAA € KaKMM-HUOYIb
ra3oM, Ge3BpemHBIM JJIs [JbIXaHHS, — a30TOM, BONOPOICM, HO He
"YIVIGKHCJIOTOH, MPENsTCTBYiOUIed BBIIEJEHHUIO YIVIEKHCJOro rasa u3
JErKUX 4 KOXKY KHBOTHOTO W oTpasJjsiouied ero. Cmecbio u3z 20%o
skucoopona u 80% asora, mon ngasaenueM ot 1000 mo~500 mau
"PTYTHOrO CTOJ10a, AbIATh XOpOWo. A30T NpeanouTHTeNbHEe BOMO-
Jpoaa, HOTOMY YTO OH He MpEeICTaBJjisieT ONAaCHOCTH B3pLIBA.

Pasymeercs, OTHeseHHEe AJsI NACCAXKUPOB HOJKHO OblTh repMe-
THYECKH 3aKDhITO M AOCTATOYHO KpENKo, uTOGHl BBHIAEpKAaTh L aBJle-
Hue rasoB, He Ooviblie 1 xe/cm® HA CTEHKH KaMepbl, KOTAA IO-
.CJeNHss TOABIMAeTcsl B pa3pexeHHBI® CJIOH arMocdepbl H 33 ee
npenenbl. YiJuHeHHass puI0coOpasHasg MJAd UTHUbA (GopMa pPaKerTh,
_BHIPOAHAS [IJIs JIETKOCTH pAacceyeHusd BO3[LyXa, CIOCOOCTBYET CO-
XpaHEeHHI0 Ta30B, 'a Takke BOOOIe KPEMOCTH paKeThl, BBLIEPXKE-
Balouiefl B NPONOJKEHHE R3PbIBAHUA NECATHKPATHOE YIsiKeJeHde.
.Merajutnueckuii MaTepuaJ NpensiTCTBYET NoTepe rasa ot LU ysuu.

Ho mano mmerb cMech KHUCJOpona H asora; Hafgo elle Lonbab-
.JISTh KHCJIODOX, MNpeBpallaloliufics B YIIEKHCJOTY, H YHHITOXAaTb
HJIH, TOUYHEe, OTHEJATH HNPOAYKTbl AbIXaHUsS: YIJIEKHCJIOTY, aMMHAK,
M3JIMIIHIOI0 BJAXHOCTH H Dp. ECTh MHOMKECTBO BENIECTB, MOTJIO-
IMAIIHX YIVIeKHCJIOTY, — Mapbl BOAbl, aMMHakK U T. L. IloaTomy
HE00X0JUM 3amac H 9THX BeluecTB. KoOHedHO, ecsqu IyTellecTBHe
-COBepIIaeTcs] B TEYEHH® HECKOJBKHMX MHHYT HJM YacoB, TO Takue
samachl, ¢ NpHCOeNUHEHHEM 3aBTpaka, He MOTYT OOpEMeHiTh pa-
xKery. Ho npyroe meso, ecau HpHAETC MyTeLISCTBOBATb HENEJH H
oAbl HJH COBCEM He BO3BpalllaThCsi, TOTAA OT MNpeJjaraembix
CPENCTB NpPHIETCA OTKa3aThCH.

Has cymecrBoBaHdsi B TeueHH® HEONpPENEJEHHO MROJIOTO Bpe-
MeHH Oe3 armocdepbl IVIAHETH MOMKHO BOCIOJb30BATECS CHJIOKO
CONMHeYHBIX Jyued. Kax semnas atmocdepa OUHINAETCS pacTeHHSIMH
nipy novomu CousHIa, Tak MOXeT BO3OOHOBAATBCA M Halia MCKYC-
cTBegHaA arMmocdepa. Kak Ha 3emiie pacTeHHs CBOMMH JIMCTbSMH
‘H KODHSIMH IOTJIOIAIOT HEYHCTOTHl M JAlOT B3aMeH MHILY, TaK MO-
I'VT HempepbiBHO paboTaTh [Js1 HaC H 3aXBAaUEHHBI® HAMH B HyTe-
‘mecTBde pacrenns. Kak Bce CYIIECTBYIOIEe Ha 3eMJie XKHBET O-
HEM M TE€M KO KOJHUECTBOM Ia30B, XMAKOCTeH H TBepALIX TeJ,
KOTOpO® HHKOrAa He yGbiBaeT W He NpuObIBaer (He cuutad Hage-
€U @3pOVIUTOB), — TAK U Mbl MOXKEM BEUHO KHTb B3ITHIM HaMH
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sarmacom Marepyd. Kaxk Ha 3eMHOH MNOBEPXHOCTH COBEpIUACTCH He-
CKOHYaeMbllf MeXaHHJIeCKHH H XMMMUECKHH KPYrOBODOT BeIIecTBa,
TaKk ¥ B HalleM MaJeHbKOM MHPKe OH Moxker coBepmarthcd. C Ha-
YuHOH TOYKH 3PEHHs] BOSMOXHOCTb CKa3aHHGI'O HECOMHEHHA; Telepb
[OCMOTPHM, HACKOJbKO OHO OCYLIECTBHMO B OyAyIIeM, MOXKeT GHITb,
H OYeHb OTIAJCHHOM.

[To Jlaurseto, ONMH KBaApAaTHbI MeTP [OBEPXHOCTH, HCPMallb-
HOfl K HANpaBJeHHIO COJIHSYHBIX Jydefl, MOJY4aeT B MHHYTY KOJH-
YecTBO COJIHeYHOH 3HepruH, Bblpa)kaeMoél TpPHALATHIO KaJOPUSIMH.
2To 3HAYUT, YTO ONUH' KMJIOTpAMM BOABl, Pas3jUTbIi Ha OIMH KBaJ-
paTHBI MeTp TIOBePXHOCTH, OCBEI[EHHOH MepHeHIUKYMAPHbBIME K
Hell COVIHeUHBbIMH JlyyaMH, HarpeBaercd B MuHyTy Ha 30° 1L, ecau
npene0peyb TOTeped TeIs OT JIYYEUCHYyCKaHHs, TelJIonpOBON-
HOCTH H Hp.

ITepeBonsi 3Ty TeWJIOBYIO SHEPrHI0O B MeXaHHUYECKYIO, NOJYYUM
12720 xkem. Taxum o6pa3oM B CYTKM Ha pacCTOSHUH 3e€MJd OT
CouHna  nosryuxM 18 316 800 xem, uam 43 200 Kasa. (B cexyumy
nonyyum 0,5 Kaa, uau 212 kem, T. e. HeIPEpLIBHYIO paGoTy NOYTH
B 3 JloWIAMUHBIX CHJIBL)

ITo TumupsseBy, Npu (HU3HOJOTHUSCKUX OIBITAX C PACTEHHAMHE
yTuausnpyercs xo 5% conHeuHo#l sHepruu, yto cocrasBuT 2 160 Kaa
B CyTKH, 3allaceHHbIX B KODHAX, JHCTBAX H IJIONAX pacTeHud.

C npyro#t cropoHsl, no JleGoHY, KHIOrpaMM MYKH COLEPKHT
MOYTH BABOe OOJBIIG 3JHEPTHH, TaK YTO CYTOYHBIH 3amac [OTeH-
nuajbHOM 3Hepruu pacTeHusi coorBerctByeT 0,5 K2 MYKH, HJIH
HOUTH KHJOTpaMMy xJeba.

Tor xe map coJsHLA, YyTHUIU3UpYeMbIH Ha OJIHOM KBaZApaTHOM
MeTpe MOBEPXHOCTH, HEIIPEepPHIBHO OCBEIaeMOH COJHEUHBIMU JYJdaMH.
MOXHO BBIPA3dTh OJHOH U3 CJIENYIOUINX BEJIHUMH: YETHIPbMi KHJQ-
rpaMMaMH MOpPKOBH, [SITBIO KHJOTpaMMaMH KamycThl, 2/, Ke ca-
xapy, 6omee 0,5 ke pucy.

B ynoMsHyTBIX ONBITAX NATHIPOLEHTHAs 3KOHOMHS HAaKOIHJIACh
BO BCEX UacTdX pacTeEus. B miomax e, KOHeuHo, GyIeT €2 MeHb
mwe. OmnbiThl 3T OBUIH MOCTABJIEHBI B BO3MOXKHO OJIarofl pHATHBI®
VCJIOBHSI, HO Halla HCKyCCTBeHHas artMocdepa M NUTaHHE pacTeHHH
MOTYT OBITH B YCJOBHAX eile Oosee OaaronpuaTabix. Ilo Tumups-
3eBy, NoJie B JIy4lleM cJydae YTHAU3HpYeT B O pas MeHblle, T. €.
oxoyio 19%/y conHeunoit sHepruu. OTciofa BHIRO, YTO HCKYCCIBEHHbBIO
YCJIOBUSI OKAa3BIBAIOTCS Jaxe B O pa3 BhHITOLHEe.

Ofparumcsi K HemOCpPeNCTBEHHOMY YKa3aHHIO NpakTUkU. [le-
CATHHA WM Npubnausurejsto rekrap (10000 m®) pmaer B rog mo
25000 mynoB Ganamos, uro coorBeTciByeT 0,11 x2 B menb #a 1 #?
niollafy cazma.

Ho Bens nma 3emse o6maka, Ha ,3emy@ TOJCTHIH CJOH BO3AyXa
¥ [apoB BOMABI, MOTJIOUIAIOIMIMX MHOTO SHEPruH; Ha 3emJe—— HOUb
K HakJOHHO€ HamnpasjeHue syuefl CoOJIHIA; KOJHYECTBO YIJIEXKUCJIONO
rasa B BO3BAYX€ TakKxe, Kak I[IOKA3bIBAIOT OIBITH, HEOJaruHpUsT-
Hoe (maubGosiee OJaronpuarvHoe [As pacreHuil, Do TuMHPA3EBY,

6 K. 3. Linoakoscknit



82 Tpydue no paxeTHoidl TexHuke

&/, Mexay TeM KAK B BO2AYXE HeT M ONHOH [ecATodl IpoleHTa).
IlpuHsB BO BHMMaHME CKa3aHHOe, NpHAETCS IO KpalHell Mepe yne-
csitepuTs mapel CosnHUA ¥ OPHHATH IIPOUIBONUTEJNbHOCTb OXHOTO-
KBaJpaTHODPO MeTpa B HaUIeM HCKYCCTBEHHOM OropoAe He MeHee:
Kak B 1,1 ke Gamanor B jeHb. XJjeGHoe Hepepo, o' I ymMGOJbTY,
HOYTH TaK K€ NPOU3BONUTENIbHO, KaK U Oamnawu.

BBIXOOUT W3 HNpemblAyliero, 4Yro KBAaJpPaTHOTO METPa OpaHKe-
peu, oOpallleHHOH K COJHEYHOMY CBETY, YXKe NOCTaTOYHO LJsd IH-
TaHUs YeJoBeKa l.

Ho kTo Melaer 3axBaiuTh HaM ODAHMKEDEIO C TPOMAIHDH HO-
BEDXHOCTBIO B YNAaKOBAaHHOM BHMAe, T. €. B MajgoM ofbeme! Korma
KpyroBoe nBHxeHHe BOKpYyr 3emuu uad CoJiHIA YCTAHOLHTCSA, MBI
cobupaeM M BLIABUIAeM H3 paKeTbl HAIUH TePMETHUYECKH 3aKDBITHIS
UUJIMHADHYECKH? SIUKH C Da3HOOOPAas3HBIMHM 3a4aTKaMM pacTeHui
# nonxopsmedl moupo#l. CeJIHEUHBle JIYUH MOJBIOTCS 4epe3 Hpo-
3pauHble MOKPOBLI OpPaHXKEPeH H IPHTOTOBAT IJIs1 Hac ¢ GacHOCJOB-
HOIO OBICTPOTOI0 Hall POCKOIIHBIA cros. OHM ;apsaT HaM M KHCJO-
PPONL U MUMOXONOM OUYRLIAIOT IIOYBY M BO3AYVX OT KUBOTHBIX BbIIE-
nenp#. TsaxecTy owylmiate TaM HH HpeIMeTHl, HH JIOAH He OYIYT,
K TIOTOMY KPeiloCTb COCYHO3 C pacTeHHsIMH Cyder HpeqHA3HAYATHCS
Jidib Ajisg 60ppObl C YODPYFOCTBIO CONEPKALIUXCA B HAX Trasob.
TJ1aBHble U3 HHX: YTJIEKHCJ0TA ¥4 KHCJOPON. YTJEKHCIRHd Ias co-
cTaBJsieT B 3eMHOH aTmocgepe He Oosiee ONHOH ABYXTHICAUHOH ee
oGbema. A30T W [Ipyrie rasbl TakxKe HIPAOT poJb B NUTAHHY pac-
TeHHH, HO W HX IUIOTHOCTb, KaK H IJIOTHOCTb KHCJIOPONA, KOTOPOTO
oHn (no TumupsizeBy) morpebuasiioT B 20 pa3 MeHblle, yeMm yrJe-
KHCJIGTBI,—MOXKeT GbITh 6e3 Bpena IJsl pacTeHuH upe3Briuaiino mMaJa.

Wrtak, armocdepa Hamux opaHxkepeii MoxeT ObITh HAaCTOJNLKO
paspexeHa, UTO NaBJeHUe rasoB Ha HuX creHku Oymer B 1000 pas
MeHbILle, YeM JaBJieHAe BO3LyXa Ha YpoBHE OKeaHa >.

Otciona BuOHO, 4TO He TOILKO He GymneT GOphGHl C TIXKECThIO,
HO NOYTH HeT M GOpBOB! C YIPYrocTbi0 ras3oB, TaK UTO Ha KaXRoro
[HaccaxkHpa MOMKHO OpaTh, €CJH HYXHO, COTHH KBaJpaTHbIX METPOB
ITHX Y3KHX CTEKJSHHBIX SIIIMKOB ¢ PACTYIIMMH B HHX OBOLIAMH W
¢dpykramu.

Ecrp mosiHasa BO3MOXKHOCTH ellle Ha 3emJsie NpaKTHYECKd BbIpa-
60TaTh ¥ HCHBITATH CPENCTBA JBIXaHHA W NMUTAHUS YeJOBeKa B H30-
JUPOBAHHOM IPOCTPAHCTBE.

MoXHO ONpeIeJNHTh HAWMEHbIIYI0 IOBEPXHOCTb, OCBEWEHHYIO
COJIHEUHBIMH JIyMaMH H IOCTAaTOYHYIO IJisi UeJoBeKa B OTHOILIEHHR
IbIXaHHSl M THTAHHS; MOXKHO TIOABICKATH M HCIBITAaTh DOAHbIE A/
stofl memu pacrenus. Ilpasna, ycnoBus Ha 3emie panexko He Ta-

1 Bece 3TH paccyxkiaeHuss LIHONIKOBCKOro HyXHb €My IS JOKa3aTeJbCTBa
BO3MOXKHOCTH 32MKHYTOTO M aBTOHOMHOrO OT 3eMJIM LMKJIa XKH3HH B KOCMHUe-
cKoM np&cTpaHCTBe. YCJIOBHOCTh DPacueToB ONPABALIBAETCH HeJOCTAaTOYHOM usy-
qeHHocThi0 NpobneMud. — ITpum. ped.

? Ha nmoasix KHUrE OpOTHB 3Toro abs3aua LinmoMKoBCcKuii Hamucan «a mapny
BOJHI?». .
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Pur. 2. OpaHxepes.

Pﬂcg':oz( B3AT H3 pykomucH LIucnkoBckKoro «Anb60M KOCMHYECKHX NyTelle-
CTBH CM. BBOIHYIO cTaTbio). HanmucH Ha pHCYHKe C,U.eJIaHH co6CTBEHHO-
pyuHo HnonkoBckum. — Mpum. ped.
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KUBBl, Kak B 3(QupHO#l cpeme, BHaJH OT IJIAHETHl, — HO HX TaM
MOXKHO BCe-TakKd Npul/H3UTh K 3eMHBIM. T2K, JeTKo B cple 6es
TS2KECTH YCTPOATb NEHb H HOUb; CTOUT TOJBKO OpaHXKepesi cool-
WHTh MENJEHHOe BpaiiareflsHoe ABHXKeHue. Torga cser OydeT de-
penoBaThcs C ThMOIO, M TNpPONOJIKUTEJIbHOCTb 3TOH CMEHbI MPOU3-
soJsibHa. JIBuxeHHe OyleT BeyHoe, MO pHepuuu. [lo-mocmy, ycno-
B¥sl TaM Aaxe ropasio Ocsee BbIromHble, uem Ha 3emias. [ed-
CTBUTEJIbHO, 3eMHble pacTelks OoJiblIe® BCero CTpajgaloT H JAaxe
noru6aiT oT HeOJarolpUsiTHOH IepeMeHbl TeMHepaTyphl B TCYEHHE
HOUHM, WJH 3UMBI; TaKke OT Oakrepuil, MapasuTHBIX rpdCKOB, uep-
ref, HaceKOMBIX, TPBHI3YHOB, NTHI[; OT HEIOCTATKa BJiaTH, HCTOILe-
HRsl MOuBbl. B 3a(upHOM »Ke NpOCTpaHCTBE 3THX Bparcs ICT, IO-
TOMY 4YTO IIOYBE BO3BpAILAIOT BCE, UYTG OT HEe B3sJi, N[OTOMY
yro KoJebGaHusi TeMHOepaTypbl 3aBHCAT OT HAC, KaK H NPONOJIKU-
TEJIbHOCTb HOUH; BpeMeH roma He OymeT, ecjHd [ABHMKEHdAe PaKeThl
KpyroBne; BpeJHbIX OaKkTepud H HACCKOMBbIX IpH He6GOJbLIMX OpaH-
XKepeAHbIX OTAeNeHUsX He CYymeT, TaK KakK HX MOXKHO YHUY10KaThb
HamoJHEHHEM OTHeNeHKH yOUACTBEHHBIM MJI HEHOAXOASILHX CY-
LIECTB M 3apompllefi ra3oM, NOBHIUIEHHEM TEMIEpATyphl HJN Aaxe
HPOCTO HENpEPHIBHEIM COVIHEUHBIM CBeTOM, YyOuBaOuM OaKTepHH
L 3JIOTBOPHBI® 3apofsimy. Bsara Takxke He MOXKeT HCUE3HYTb H3
TepMEeTHYECKH 3aKPBITHIX IPOCTPAHCTB. '

CoopyxeHne Ha 3eMJie ONBITHBIX OpaHKepell, B 0cOOEHHOCTH XO-
pOLIO H3OJUPOBAHHBIX OT BHELIHErs BO3AYXa U C OJAronpUATHO
paspexeHHOH CcpemaoH, MOBOJNbHO 3aTPyLHHTENbHO IIOTOMY, UTO Ha-
KO BecbMa Kpenkuii MarepHaJ H MacCuBHbIe HOCTPOHKH, 4yTOObI
BbIIEpXKATh BHeIlHe® JaBjieHue aTtmocdepsl, 4robbl BhIAEPKATH
Gope0y H C TsxKecTblo. B ONBITHBIX OpaH)KepesxX NpHAETCS CHayaJa
IOBOJILCTBOBATBLCS JABJAEHHEM BHYTDH HHX TaKUM Ke, Kak U CHa-
PVKH — H, 3HAYHUT, TOJbKCO HanOosee GJAronNpUATHHIM OTHOUIEHHEM
CMeCH ras3oB, NoJieaHbix pans pacreHuit. CyMMa ke BHYTPEHHHX
JLaBjeHull 6ymeT paBHa OZHOH aTMoc(epe; MexXAy TeM KakK B 3QHp-
HOM IpPOCTPaHCTBE MOXKHO paspelliThb rasoByl0 cMech IO Haubouee
BHITONHOH cTefekd. IIpu 3eMHBIX ONBITaX JyYd CBETa IPOXOAAT He
TOJIBKO Yepe3 CTeKJo, Kak B 3(QUPHOM NPOCTPAHCTBE, HO M UYepes
TOJCTBIA cJioft aTMQcdephl, HepernoJHEeHHOH NapaMu BOIbl, TyMa-
#aMu M obsakaMy, 3a1pyAHSIOLIMMH ROCTYN K PacTeHUAM COJHeY-
HOH SHEpPruu B ee HE3CTBEHHOM COCTOSHHH. MBI B CYILHOCTH CO-
BEDIIEHHO HE3HAKOMbl C MCTHHHOH SHEprued COJHEUHOTD> CBera,
elle He KOCHYBIIerocsi Bosnyxa. Moxxer ObITb, OHa COBCEM HEOOBIK-
HOBEHHA [0 €€ XMMHUUYECKHM CBOHCTBaM.

CITACEHHME OT YCHJIEHHOM TSIDKECTH

B camoM Hayale MOJeTa, KOTAA eme MPOXOIKAIOT L1YMETh
B3pHIBAIONIHECS BelleCTBA, OTHOCHTENbHAS TAXKECTh B CHaprke, Kax
Mbl BHIEJH, YBEJIHUMBACTC B HECKOJBKO Pas, HOJMOKHM, X0Thb B 10.

CrpainBaeTcs, BO3MOXKHO JIM YeJIOBeKy IlepeHecTd ee 0<3 Bpe-
na pasi ceGsl B TeueHue HECKOJALKHX MHHYT? ITOT BOIPOC TOXKE
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MOMKHO pelluTh Ha 3eMJe, 2 BMecTe ¢ TeM BbIpaGoTaTs cambie Bbi-
ICHble YCJOBHS, TPH KOTOPBIX 3Ta HJM elle GoJblias TAXKeCcThb
IIePEHOCHTCST YelioBeKoM 0€30macHo A1 3I0poBbs. §1 ello naBHO
Nejaj ONbITHl C PasHbIMHM JKHBOTHBIMH, IOXBepras HX JAelcTBHIO
VCHJEHHOH TAXKEeCTH Ha 0coOblX HeHTpoOexHBIX MamuHax. Hu
CIHO CYIIeCTBO MHe YOUTb He yoaJoch, —Aa 1 H He VMeJa 9To#
HeJd, HO TOJbKG AyMaJ, 4T0 370 MO0 CIYSHThCs. [loMmautcs,' Bec
pbIXero TapakaHa, W3BJCUEHHOIO M3 KyXHH, § VBEJHYHBAJI B
300 pas, a Bec mpimieHka pa3 B 10; g He 3aMeTHJ TOraa, 4TOObI
ONBIT NPHHEC IIM KakoH-au60 Bpen.

YBeamnuuBaTh B NpPeIBAPUTENIBHEIX ONBITAX C UYEIOBEKOM KaXKy-
IYIOCA TSXKeCTb IIpCllle BCEra ¢ IOMOINBIO HEHTPOGEXKHOH MalllHHbI
C BEPTHKAJIbHOH OCbI0 BpalleHHs] H € BO3MOXKHO GOJIBIIMM paguy-
COM, T. €. BO3MOXKHO OOJISIINX pPasMepoB B TOPH3OHTANbHOM Ha-
npaBjeHnd. UeM OoJibllle PacCTOSHH® OT CCH OMBITHOH KaMepsl C
4eJIOBEKOM, TeM Jyyllle, IOTOMY YTO TeM MeHblle YIVIOBAas CKODPOCTHb
npuGopa ¥ TeM MeHsUI> GYAYT NOLBEPXKEHB IOJOBOKPYNKEHHIO HC-
OLITYyeMH® CyOBEKTHL.

Bpamernue npusocuT OCOGHIE Bpex OPTaHH3My maxe IIPH Ma-
No#i HeHTpOGeXKHOH cusie HJAH IpUd MaJoH aGCOJIIOTHOH CKOPOCTH,
€cau YIJIoBas CKOPOCTb BeJHMKa, T. e. IPH MaJjoM pajiyce Bpa-
weHns. BcsAkuii UCObITal 3TOT He3HAYUTENBHBIE Bpel, KpyXKach
ciie pebedkoM rae-uGynb B canLy, Ha Jyxalike.

BrnpoueM BpamieHde H, CJELOBATEJbHO, PacCTpOHCTBO, NPHUH-
EIeMO® MM, HE HMeeT MecTa IPH YBEJHYEHHU TSKECTH B JBUKY-
nlefica NpsiMOJMHeHHO pakere. UTo H3BecTHas MENJIEHHOCTh Bpa-
UleHHs HO® TOJbLKG: He IPOH3BONUT OOJIe3HeHHBIX OLIYLIAUH, HO
laxke M He3aMeTHA, MBI BHIHMM H3 SIBJEHHS HeNPEpLIBHOIY Bpa-
ImeHHs 3eMJd, KOTOPDOMY Wbl BCe IOABEpraeMcs Co [HS HaIIero
POXKIEHUS, TO )K€ 3akaioyaeM, HaGuiofas NpOROJIKUTENbHBe 3a6a-
Bl Ha KapyceJsix He TOJbko geTell, HO W B3pochablx. Tak, s on-
HaX bl BHIOEJ Ha KapycesjsX IBYX MOJIONEHBKHX JeBylIeK, HAHA-
ThIX AJIs1 NpHUBJeUeHHA NyGJUKH KaTaHHeM HeHb H HOUbL Ha JHepe-
BSIHHbIX KOHAX.

Kaxapii ©ONBIT Hajn yBeAHUYEHUEM TSKCCTH JOCTATOYHG MpOU3-
BomuTh OoT 2 mo 10 MHHYT, T. e. CTOJBKO BpeMEeHH, CKOJbKO MpO-
LOJIKAETCH B3pbIBAHHE B pakere.

g He 6yny TYT BBIBOMUITH H3BECTHBIX (OPMYJ, U3 KOTODBIX
MOXKKHO 3aKJIIOULTh cjieaytomee. ONBITHBIM NyTeM MOXKHO INOJY4YUTh
HCKYCCTBEHHYIO TSXKECTb XeJlaeMOH CHJbl, ueM Oojiee MBI XOTHM
taMeIJIUTh BpaueHus, TeM OoJsipliie MOJKHA ObITH CKOpPOCTH Ka-
Mephl IJIA mogydeHus tofl xe Taxectd. Tak, npu paguyce B 100
npu ckopoctd B 100 m/cex wu mpu nosHOM obopote B 6,3 cex. Mo-
Jyyaercsl yoecsiTepeHHasi cuJja TSKECTH, ecau pagayc OyaerT B
10 pa3 MeHblle, To Ipu TOH IKe HCKYCCTBEHHOH TsXKeCTH YHCJIO
o60pOTOB HJIU YIJIOBAas CKOPOCTb JOJXKHA OBIThL B 3 CJAMILKOM pasa
GoJsibllle; OKDYXKHAasi uad abcogoTHAsi CKOPOCTh OYAeT BO CTOJIBKO
3Ke pa3 MeHblIe.
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Ienass onbiTel Ha UeHTpoOexHOH MalluHe, HJIH C [OMOILDBIO
GbICTPOTO KpyroBODOG IBUJKCHHSI BaroHa MO HAKJIOHHBIM-. [eJbcaM,
Mbl MOXeM ONpeNeJIUTh HauGoabliylo O6e3BpelHylo IJs 310pOBbS
BeJIMUMHY TSKECTH, KOTODYIO MOXKET BblIepXaTb CyObeKT B Teue-
HHMe usBecTHOrO BpeMeHH. Ecsam Obl NpPOTUB OXUAAHUA IO 3THM
CIbITaM Mbl Y3HAJH, 4TO Yyke HeOoJbllas, HanpuMep, yABOeHHad
TSIKECTh €CTb HpefesbHast Ge3BpefHas, TO W TOr4a Halle A0 Mbl
He [OJDKHH CUMTATh HDOUTPAHHBIM: BO-IEPBBIX, MOTOMY, YTO pa-
KETAa MOXKeT IPHU HAKJIOHHOM JBHUXKEHHH BbINOAHO YTHJH3HPOBAThH
pa6GoTy B3pHIBUATHIX BEILECTB AK€ H C TAKOI0 MaJOl0 OTHGCUTENb-
HOIO. TSIXKECTbI0 BHYTPH €€, BO-BTODHIX, ITOTOMY, 4TO, IIOTPYy3iIB Ye-
NOBEKA B BOAY M JeJas ONBIT YBeJHUeHHs TSAXKeCTH Hal TaKuM
KyrmaouimMcsd B OGJaronpHaTHOM MOJOXKEHHH CYyOBheKTOM, HaBEpHO,
HOJIy4UM HeCpaBHEHHO G6oJiee YTeIHTEeJbHbIe pPe3yJbTaThl.

OO6bsicuuM, B ueM Leso. ‘Bo3bMeMm oOueHb Kpemkdid OTKPBITHIA
EJIA 3aKPBITHIH COCYH C JKYAKOCTBIO M UOTPY3HM B Hee KaKyiO-HH-
6ynb TOHKO cHeslaHuy:0 (GUTYPKY W3 MaTepuaja caMOTO HEIPOYHOTO,
HO IUIOTHOCTB KOTODOIO paBHA IUIOTHOCTH KHIKOCTH B cocyle.
durypka 3rta, OTAEJbHO, B3HTas, T. €. BHE KUAKOCTH, NMyCTh Oymer
TaK XpPynmKa H HexXHa, 470 €8 HOe TOJbKO HeJb3s YPOHHTL, He pas-
6uB BApebe3ru, HO H B PYKH B35iTh TPYAHO, He CMAB e€e HJU He
ornoMaB vacTd. Temepb BO3bMEM ee C COCYHOM, B JKHUIKOCTH KO-
TGPOrO OHAa TaK XOpOUIO VPAaBHOBELIEHA, YTO CTOHT HEUOABHXKHO
EAa TOM MeCcT®é M B TOM IIOJOMXKEHWH, B KaKOM MBI XOTUM (KakK
MacJsHbIH IIap B BHHe NpH onbite Ilnaro).

Ecna omnbiTH Ha, HeHTPOGEKHOH MalllHHe AeJaTh He C 4YeJoBe-
KOM, a C Takod KPOXOTHOiII M TOHEHbKOH ¢(HUrypkoll, KoTopas BHe
JKHUJKOCTH €IBAa BBIAEDXKUBAET Jaxke COGCTBEHHYIO TSKeCTb, TO pe-
2yJabTaThl GYAyT camble OjecTsilue: ¢GUTypKa OCTaHeTcs Ilea H
Aaxke HEMNONBHUXHA, HCCMOTPS HH Ha KakCe VBEJHUYEHHS OTHOCH-
TEJILHOH TSAMKECTH. !

Mbl moxeM Takxke U 6€3 LEeHTpoOeKHOH MalluHbl YIApATH H30
BCeX CHJI COCYNOM IO CTOJNY HJH MOJOTKOM CTy4aTb 1O COCYAY;
10Ka MOCJTIeNHHHA LeJl M JKKAKOCTh HEe BBIIIECKIBAaeTcs U3 cocyla,
nama ¢urypka OGymeT HeBpemuMa, HO CTOUT TOJbKO B ITUX OIMbITaxX
VCTPAHHUTh JKHAKOCTb, — U Bech 3(({eKT HcyesHeT: naxe Kpelnkue
nupeaMersl OyAyT JIOMaTtkCsl IPH QOCTATOYHO GBICTPOM BpauleHUH
HJIM TIpY JOCTAaTOYHO CHJIBHBIX yAapax. Takue e ONBITHL H TAaK Xe
VAAYHO JIETKO I(POM3BCHHUTL C HEOOJBIIHMH pbl6KaMH, IOTPYXKEH-
goiMd B BORy. Orcioma BHEHO, YTO KHIKOCTb, OKPYKAaIOIIas Tesa
onHOH C HeH NJIOTHOCTH, HOBUAMMOMY, YCTpaHSET Da3pyUIETeJbHbIE
fIOCJIECTBUST TAXKECTH, KaK Obl Besiuka OoHAa HU Gbina, Crasan ObITh,
€cJId Mbl BO3bMEM XKUAKOCTb, IUIOTHOCTb KOTOPOH paBHA cpenHei
fJIOTHOCTH U€JIOBEKA, M TOTPY3HM B Hee MOCJIENHEro, TO fpu OMEI-
1aX Haj IepeHeCeHHEM . YCHJEHHOH TSAXECTH IOJNyYuM XOTd OT-
4acTH Te K© XOpOoUlde peayJabTaThl. S| roBoplo oOTuacTH HOTOMY,
UTO BCE CKa3aHHOE OTHOCUTCS K TesaM, BCe YacTHIB KOTOPHIX
{VeIOT ONHY M TY Xe IJIOTEOCTb. PasHble e OopraHsl »#BOTHOTO
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Jajleko He 0O6nagaloT 3THUM CBOHCTBOM, B OCOOEHHOCTH IJIOTHOCTH
®OCTell M BOBAYLIHBbIX MOJIOCTEH XKHBOTHOTO OTJHYHA OT TMJOTHOCTH
ApPYrux ero 3jeMeHTOB. Kocrd Teja, NMOTPYXEHHOTO B EIKOCTD,
OyIyT TAHYTb BHH3, IO HAUPABJIEHHIO OTHOCUTENBHOH TsxecTH; Go-
Jiee e JierkHe Jactd OyAyl CTPEMHTbCS BBEPX: MEXIY pPa3sHBIMU
TKaHAMH 06pasyercss HaTdXKeHHe, KOTOpPOoe MOXKeT KOHUYHUTBCS pas-
pHIBOM HX H yla¥Xe CMepTbi0 OpraHussa Ipi JOCTATOUHO GOub-
[LOM YBeJHYEHUH TSIKEeCTH.

Urax, HauboJblias IepeHOCHMass 4YeJoBekoM 0e3 BpemHbIX
GOCJENCTBUN TsxKecTh He OeclpejespbHa M INPH HOTPYXKEHLH ero
8 COOTBeTCTBYIOUIYIO KHIKGCThb. Ilpemes xe 3TOT, AyMawo, He Me-
Hee 10 u MOxeT GBHITb ONDENENEH IJs KaXKIOIO CyObeKTa 'TOJNbKO
cmneitoM. Jlyumie Bcero, uyroObl BO BpeMsi 3KCIEPHUMEHTA HEJIOBEK
pacmoJiaras cBoe TeJIO TOPU3OHTAJBHO B (DYTaApe HpHOAK3UTENBHO
1akofi GopMbl U oObeMa, KaK HCHOBITYeMBI CyOBEKT; TOTAa 3amoJ-
HEHH® KHUIAKOCTBIO IIPOMEXYTKOB MOTpefyeT He3HAYuTeJbHOTO ee
KOJIHYECTBA, YTO BaXHO B SKOHOMHYECKOM OTHOILIEHHH INpU HeH-
CTBUTEJILHOM MyTEHIeCTBHH B pakere. Por, HOC W YIIH JOJIXKHBI
‘GBITh 3aKpPHITHl IJIOTHG 4YeXJOM c¢ TPYyOKoH nJsi cBoOOXHOTO IbiXa-
U5,

Yro 4YeoBeK MOXKeT u 0e3 KHAKOCTH BblIEpkKaTb OTPOMHYIO
TSKECTh MaJylo IOMII0 CeKYHAbl, 5TO HecoMHeHHO. B cavou nese,
1Ipy TMafeHWH TeJa ¢ BBICOTHl OHO yAapsieTcd O NOuBY; NOCJENHAs,
4TO6H YHHUYTOXKHTh NPHOOPETEHHYI0 YEeJOBEKOM IpH NajeHud CKO-
pOCTh, CaMa CBO€H YIPYrocTbio COOOLIAET €My YCKOpeHHOe JBH-
#eHHe B o0patHylo cropony. TyT, mpaBma, y4acTByeT U YIDPYToCTb
TeJla JKUBOTHOI'O, B OCOOEHIIOCTH MEKIYKOCTHBIX YIPYTHX Xpsllef,
a NpU JIOBKOM MpBIKK® — TaKke CHJIa MyCKYyJNoB CraGaiiiuxcs
gor. [lpy 3TOM MOMKHA pa3BHBATbCA Kaxyllascss TAXKeCThb, KOTO-
pas BecbMa BeJHKa, IOTOMY YTO BpeMs yAapa Majo, a I[0TOMY
00paTHOe YCKODEHHO® NBHKEHH® B 3TOT MOMEHT BEecbMa BEJHKO.

Cama mpupoia B TakKuX CJydasix W HpH yAapax NOCTOPUHHUMHU
TejjaMH He IpereGperaer CBOHCTBOM XHIKOCTH YHHYTOXATb.[aspy-
HIMTeJIbHOS NeldCTBHe OTHOCHTEJbHOH TSKEeCTH H IIOTOMY 3a6UTJIHBO
TIOTpy’KaeT BCe HEeXHb€ OpIaHbl JKUBOTHOTO B 0COOble XKIiAKOCTH,
HaJUTble B KpeNKHe eCTeCTBeHHble cocyAbl. TakoB MOST, MJaBaio-
WHUA B KUAKOCTH, HAJUTOH B Yepel; TakKOB M 3apOXbIIl MJEKO-
QHTAIOEr0, OKPYKEHHBIH KHUIKOCTBIO IO CaMONO IOSBJENUs HA
apeny wxusHu. Jlaxe NPOMBIIIJIEHHOCTh [OJNL3YETCS ITHM IJS CO-
XpaHeHHs cJabblX (QPYKTOB, 3AMeHsisl KHIKOCTb €@ TIpyObIM MOHO-
6reM — ChyYdM BeLIECTBOM; TaK, BHHOTPaj 3acChbUIAOT AepeBsH-
HBIMH HJH NPOCGKOBBIMH OMHJIKAMH.

BOPbBA C OTCYTCTBHEM TS)KECTHU

Ho BoT B3pniBaHHe B pakeTe KOHYEHO, a C 3TUM IIpekparuaach
¥ yxacamoulas TaxecTb. Mpl GarofoJqyyHo BblIe3aeM H2 CBO€ro
¢yTaspa, CTHPaeM ¢ Tella OCTAaTKH JKHMAKOCTH M o0jiekaeMcs B
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olexny. Kak Gbl B BOsHArpakAeHHE 33 YCHJEHHYIO, TOJbKO YTO
TMEPEHECCHHYIO TSKECTb Mbl COBCEM Telepb OT Hee CBOGOLBI.

CnpamuBaercsi, He NOBJHUSET JH 3TO OTCYTCTBHE TSAMECTH Ty-
OuTesbHO Ha Hame 310poBbe? He MOMIKHBI JIH MBI B TYT IPHHH-
MaTh KakMe-HUOYIb NpPeNOXpPaHUTENBHBIS MEpPhI?.

Bo Bpems maneHHs WJH IPOCTOrO NpPbIXKKa HA Halel MJIaHeTe,
I'0Ka Mbl elle He KOCHYJHCh HOTaMH ee NOYBbl, Mbl TaKke Haxo-
DNHMCsl IO OTHOLIEHHIO K HallleMy TeJy, oJeXkAe H NpeaMeTaM, HpH
Hac HaxONALIUMCS, B Cpelle, CBOGOTHOH ©T TSIKECTH, HO 1BJICHH®
3T0 MPOROJIKAETCA MHODO-MHOTO IIOVICEKYHABI, B TeYeHHe 3TOTO
IpoOMeXyTKa BpPeMeHH YacTH Halllero TeJa HE AaBAT APyl hia APY-
ra, najbTO He OTsiryaer IJey, 4achl He HATATHBAIOT KApMaHa H
OuKH Ha HOCY He CTpeMsTcsl Ha HeM 00pasoBaTh IOMepeyHyio uep-
1y. Ilpn KymaHeM Ha 3eMJle Bec Halllero Teja TakxkKe MOYTH Iapa-
np3yeTcsl INpPOTHBOIIOJIOXKHBIM JeHCTBHEM BoAbl. Takoe oOTCYTCTBHE
Beca MOXKeT YKe IpOLOVIKATbCH HEeOoIpelesieHHO [IoJroe BpeMs,
aumb Obl Boja Oblia noBodbHO Temsa. OTciona BUAHO, YTO ¢aBa JiH
HYKHB Kakue-qu6o ocoOble OIBITH [JIsT HOKa3aTesscTBa Ge3Bpel-
HOCTH Cpenbl, JHULIeHHOH TamecTd. MoikeT OBITh, TOJBKO sl JII0-
Aef TYUHBIX, CKJIOHHBIX K ANOIJIEKCHMH U NDUJHUBAM KPOBH K MO3TY,
TeKasg cpena GymeT CrocoGCTBOBAThL HpEKIEBPEMEHHOH KOHUYHHE,
KaK W JieXXKaHbe MJM KylnaHbe He Bo-BpeMs. Ilpoune xe cMepTHLIS,
Waxo ImoJaraTh, CKOPO MPUCHOCOGSATCS K HOBOMY IOpPSAKY Bellled.
Jlns GoubuminucTBa OGOJIBHBIX M cjaalblX Takas cpeqa [IpsvMO-TaKK
OnaroneresibHA.

TopusoHTaJbHOE IOJIOCKEHHE TaKXKe BO MHOIO pa3 yCHJIMBaeT
NaBJleHHe KpPOBH, YT0 NPUOJNHKAET 3TO COCTOSIHME K OTCYTCTBHIO
TAxecTH. Jlexxauee ke MONOMKEHHE HEJIb3sl CUMTATh T'yGHTIJIBHBIM.
s cnabbix u GOJBHBIX OHO JIOJI€3HO, a 3NOPOBbIe TOJUKHB! yMe-
PHTHb IIHTaHHE, YTOOBl JIeXXaHHe He 0Ka3ajoch BPEIHBIM ‘.

Ecau 6bl maxe 0xasajoch, uro JIOAH HE MOTYT XHTb (e3 Ts-
JKeCTH, TO ee JIeTKO Sblio Obl CO3JaTh HCKYyCCTBEHHO B CpRAe, TIe
ee HeT. Il 3TOTO TOJBKO KHJHMILY YesJoBeKa, XOoTs Obi pakere,
namo coolOUlUTh BpamlaTesbHOe JBHIKEGHHE; TCTAa BCJAEACTBU® lieH-
1po0ekHON CcHJIBl 06pA3yeTcs Kamyllascs TAXKECTb JKeaaemoH Be-
JHYHHBE],, B 3aBHCHMOCTH OT pPa3MepoB XKWJIMIIA H CKOPOCTH €ro
spamenus. Takoe npeo6GpasoBaHue Cpenbl HaM HHYero He Oyner
(TOUTh, TaK Kak BpalleHHe Teja B Ge3BOSAYLIHOM IIPOCTPAHCTBE
s IPHTOM B cpene, CBOGOZHOH OT TsroreHusi, Oyner 6e3 BCAKOH
HOMIEPKKH HPOLOJIKATHCS BEYHO. DTa THAMKOCTb TeM yZ001a, UTO
MOKET ObITb NMPOU3BOJIBHO Maja HJAH BEJIHKA, BCEINA MOXKeET OBbITh
YHHUTOXKEHA H ONSATb BO30GHOBJEHA; HO 0HA, KAK H eCTECTBEHHOe
TAroTeHue, Tpe€yer yCHJEHHOH NPOYHOCTH KHJHLL H APYTHX Hpen-
MeTOB, TaK Kax CTDeMHTC HX paspylIHTb; KPOME TOro, ObiCTpoe
KpHBOJIMHEHHO® JABUKEHH® NYDHO BJIHSET HA OPraHH3M.

! Tpu mocsaenHue ¢pasbl NpeiCTaBAAIOT NO3AHeHWyl0 BeraBky LIHoJiKOB-
ckoro. — lIpum. ped.
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JelicTBi® YCHJIEHHOHl TSKECTH Ha pacTeHds [aBHE HCTIBITAHO,
HO HHYero ocoCeHHOTO He 2aMeueHO; TOJBKO C lepeMeHol ee Ha-
NpaBjieHdsi MEHAEeTCS M HampaBJeHue poCcTa; MMEHHO CTBOJ Ha-
npaBjserca B CTOPOHY, MPSAMO [POTUBONOJOKHYIO HAUPARJICHHIO
UCKycCTBEHHOH TsikecTd. IlHTepecHO 3HATh, Kyda OH GyHET pacTi
B cyyae ee YCTpaHeHHs; 1O Bceil BEPOSTHOCTH, €ro HalpaBJeHHe
1orma Oymer AejoM CJaydasi @ BJHSHHS CBeTa.

BYAYILEE PEAKTHUBHBIX NMPUBOPOB

B neppoil HameuaTaHHO# paGoTe O PeaKTUBHBIX CHAPAAAX MBE
veyTadu O OYAyIuX, emle He OTKPHITEIX, G6oJlee 3J1eMEeHTapHBLIX
BEILleCTBAX, COCIHHEHHEe KOTOPbIX MIOJIKHO COIPOBOXKIAATHSS HA
OCHOBaHMH OOLIKX JaHHBIX XHMHH GOJjiee T'POMaIHBIM BbIACiEHUEM
SHepruu, YeM COeMHEHH® U3BECTHBIX IIPOCTBIX TeJ, HANpUMEp, BO-
mopona ¢ xucjaopomoM. ITpu 3TOM - neTyunii mpOAyKT COSIdHEHHS
NoMKeH Obl HNproOperaTb M GOJBINYIO CKOPOCTb V, IpH BLIXOXe H3
POaKTUBHOA TPYOHL.

ITo dopmyse (35)' BagHo, uTo C yBesnnuenuneM V, Bospacraer
NPONOPIHOHANBLHO NPH TOH Ke OTHOCHTEJBHOH 3aTparte B3pHIB-

M
JaToOro Marepuasa (Af-) u V,, T. e. CKOPOCTb paKeTHl.
1

Hymator, yro pamuil, pesjarasch HelpepbiBHO Ha 6oJee 3Je-
MEHTapHyl0 MaTepHio, BblLeJseT M3 cels YacTHIBl DPAa3HBIX Macc,.
ABUTAOIHECT C [OPa3UTeJIbHOIO, HEeBOOODa3HMOI0 CKOPOCTHIO, He-
LaJIeKOl0 OT CKODOCTH cBera. Tak, BHIIEJAIOUIHECS IPH 3TNM aTo-
MBI Tenus ABHrawnTcs co ckopocTbio 30—100 Thicsu Ki/cex, aTOMEE
reyidss B 4eThlpe pasa TdAKejee aTOMOB BOXOpONA: NPYrHe TeJbla,
BhineqaseMble pagueMm, B 1000 pas Jerue Bomopoma, HO 3aTO JABH-
raTcs co ckopoctbio 150—250 Thicsiu Kiu/cek; ofllas Macca 3TUX.
Tejlell (3M@KTPOHOB) 3HAUMTEJbHO MEHBIE MAacChl aTOMO8 TIeJHsd.
A1u cxopoctH B 6—50 Thicsay pa3 Gosbllie CKOPOCTH IBUMKEHUS ra-
S0B, BbIIETAIOILUX M3 KepJja Halleld peakTUBHGH TpPyOBL.

ITostoMy, ecan Obl MOMKHO OBIJIO TOCTATOUHO YCKOPHTH pasJio-
JKEHHe paiusl WM IPYTHX PagWOaKTHBHBIX TeJ, KAKOBBI, BEPOSTHO,
BC@ TeJia, 'TO yNoTpebjeHnHe eno MOIVIO Obl NaBaTh HPH OLHHAKOBBIX
Npoynx ycJoBHAX [cM. dopmyny (35)] Takyo CKOpPOCTb peakTHB-
Horo mnpuGopa, HOpH KOTOPOH MocTikKeHHe Osikafiero COJHIA
{3Be3nnl) cokparurcs mo 10—40 er.

Torma, uytoGbl pakera BecoM B TOHHY pasopBajia BCE CBsI3H C
COJIHEYHOH CHCTEeMOH, MOBOJBbHO OblIo Obl I[ENOTKH pafds [CM.
Jopmyny (16)]. '

BosmoxkHo, naspHefiie:s NBHKEHHE HAyKH [OKAXeT, <TO BCE
E*’éo JaJeKo He TaK, HO XOPCUIO, 4TO MBI MOXEM ¥ Telepb MeyTaTk.
06 3TOM.

1 Cm. myHKT 35 B craThe «PakeTa B KOCMHueCKoe MNpocTpaHcTBO». — [Ipun.
pec.
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Moxer 6biTh, C NOMOLIBIO 3JEKTPHUECTBA MOXHO GYIeT co Bpe-
‘MeHeM INpuiaBaTh IPOMAJHYI0 CKOPOCTb BbIOpachlBaeMbiM K3 peak-
TuBHOrO mnpubGopa uactunam. KM ceilluac u3BecTHo, YTO KaTORHbIE
J1iyun B TpyOke Kpykca, Kak u Jydn pamgus, CONpPOBOKAANICHA IO~
TOKOM 3JIEKTPOHOB, MAaccCa KaXKIOTO H3 KOTOPHIX, KaK Mbl NOBODHJIH,
-F 4000 pas MeHbIIE€ MacChi aToMa rejus, a CKOPOCTb JOCTHTAET
30—100 Tbicay xm/cex, T. e. oHa B 6-—20 Teicsiu pa3 GoJblle
CKOPOCTH OOBIKHOBEHHBIX [LDOAYKTOB T'ODEHHs, BBUIETAIOIIUX H3
&iamef peakTUBHOH TpyOBIL.

HeBo3MOXHOE CeTrOQHS CTAaHOT BO3MOXHEM
3aBTpa

Beuto Bpemsi, u oueHb HenaBHee, KOrga Haes O BO3MOKHOCTH
‘y3HaThb ©OCTaB HeOeCHBIX TeJ CUHTAJNAch JHAaXe H Y 3HAMEHHTHIX
VUeHbIX W MblcauTesel Gespaccynmoii. Temepb 3To BpeMs IPOLLIO.
MEICIE O BOBMOXKHOCTE Gonlee GJIH3KOrO, HEMOCPEICTBEHROIO HBY-
ueHHsS BCEJEHHOH, f JyMaio, B HacTosiliee BpeMs II0OKaXeTcs elfe
Gosee nukoi. CTaTh HOTOH Ha NOUYBY ACTEPOHIOB, HONHATH DPYKOH
KaMeHb C¢ JIyHbi, YCTPOUTb EKBUKYLIHECH CTAaHIHWH B 3()HPHOM HpoO-
'CTpPaHCTBe, 00pa3oBaTb KUBBI® KOJbLA  BOKPYr 3eMJjH, JIyHH,
‘ConHua, Ha6monars Mapc -Ha- paceTOsTHHH HECKOJIBKHX HeCATKOB
BCPCT, CIOYCTHTbCS HA €ro CNyTHHKH HJH Ja)ke Ha caMyl cro Io-
BEPXHOCTb, — YTO, NOBHAHMOMY, MOXeT Obvl'Tb cymacGpoxuec! On-
HaKO TOJbKO C MOMEHTa NPHUMeHEHHs pEaiTHBHBIX NpHOOpOB Hay-
'HETCST HOBasl BeJUKas 3pa B aCTPOHOMHU: 3M0xa Oosiee NpHCTaJb-
Horo u3yueHusi Heba. YcTpalalouias Hac TpoManHas CWila TATO-
TeHUsl He HyraeT Ju Hac Oogee, yem cJjenyer!

[Mymeuynoe sinpo, BhiIETaIOlee CO CKOPOCTHIO 2 Km/ceK, He Ka-
2KeTcsi HaM u3yMuTespHbIM. Ilouemy ke cHapsm, JeTdmuli co CKO-
pocteio 16 xm/cex m ymansiouiuifics HaBeKH OT COJIHEUHOH CHCTeMB
§ Oe3Hbl BCEJICHHOH, OfoJieBaloUIuil cuiy TaroreHus 3emJn, CoOJH-
1a H Bcell ero CHCcTeMbl, — JIOJKEH IoBeprath Hac B yxac. Passe
1aKas Iponactb Mexnay uucaaMmu 2 u 16! Bcero Tobko onHO GOJIb-
e npyroro B 8 pas.

Ecau Bo3MOxHa emWHMIA CKODOCTH, TO INOYEMY HEBO3MOXKHA
ckopocTs B 8 Takux eauHui. He Bce s mporpeccupyert, 'nBuxKercs
BIIEpPeN, H IPUTOM C Nopaxaroulefi Ham yM OGblCTPOTOH.

JlaBHO 1M [EeCATHBEPCTHAsT CKOPOCTb MEPEABUNKEHHS KU 3eMJe
'Kazajach- HaluuMm GabyllkaM HeBepoATHOH, TIOJIOBOJIOMHOH, a Te-
riepb aBToMoOuax pmesaioT 100--200 BepcT B 4ac, T. e. B 20 pas
‘ObicTpee, ueM e3nuau npu Hetotone. JlaBHO JiM Kasajoch CTpaH-
HbIM IIOJb30BAThCS HHOIO CHJOIO, KPOME CHJBl MYCKYJOB, BeTpa H
;goabl! ['oBOps Ha 3Ty TeMy, MOXHO, HHKOTAA HE KOHUHTS i.

1 Jlanee MBI ONyCKaeM HECKOJIBKO OGLIMX BEICKasHBaHHii I]HOIKOBCKOro
B NPHCNOCOGJIEHHH XHBHIX OpPraHH3MOB K S(OHPHOMY mnpocTpaHcTBY. — Ipust.
,peo.
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L Apeancavrip

Hoaro va pakety's CMOTPLIL, Kakb it Bch:

b TouN antkie vReCeIcHIL 1 MUACHLRHN L npe-
ibibe

He nowno  xopowo, HaKh el npre s
onomy cataare  uWvee CIehb,  OTHOCHWINGA . KB
nakeTY,

Mub Kawercs, nepis Chuesa MECH Sapo-
venu Ol mashoTH . ganTaseposn A Bep-
ONL npodyuitTn PAGDTY MO0 MOAFD Wl
IR LETHOA, Hanpasackin, HEWANCL aeamna; o
ACLHBMN BOGHIKAD  ALSTeAHOCTL  Yaa K-
HEYHO, OHA ML KT 4eNy Ju He POneds, o
Ol HE BCTPLTILIA NOMONIN €O CTOPOMN HIYKIL.

Kpost Tawo, Mih NPEACTARARE TCH =W 1o~
THO, B0 AN, —HT0 OCHOBIEA NAGH I 060K, K1,
Hhutiusy  CTpeNaeHio Tyaa, — K s Kb
CCEO6OMACHID. 0T utnel TaraThHin-~s0 snh
BAUAENN YT Be O poaaertin. Tlo  wpasinei
Mhrt, A OTANYHO HOMHID, MTO MOCH 0DGHOR
MENTOR, 1 CaNoN. pmun. atTcrel, ewe jo

) (hens Pedeoxyin, Huse i MEMBOAMRY $HTEpEc-
By Rr padairy oanoro 1% KDL IHMXS TEOPETHNOEE B0
avsonsananiy mh Poccin K. 3. llioaxoscxaro, noces-

EHIlT Y, G0 cuyTioe (oaMaMe
TAMCCTH, TAL JEMACHiN BO BCh CTOROHS CD-

REPIEEHKO CBOBOaMM n Fah aywiwe, “EML ITout

o noagyih. OTKVAR ABMANCL TR KenaHi= —a

A0 CHXYL BOPL HE MOTY DOMATL M CEAI0KE Ta-

Kitx's WhTT, 2 A CHMYTHO BEDPITH, # NyBITH0-

WATH, H KCAZIL MMEHHD TIKOR Cpean Gezxs

e raroriiie,

Crapuil anCToks, b MOMTE  PYKONECERS,
Ch OROUSATE M (MO0 MY TN, OTHOCH LM MMCR
K peakTiuuMy  npeiapy, nombdedns patow’
25aurycra 1898 r. Ouenmano, JLEHUMANCE & M)k
pastige. . Ho we »ankifl neaets pakeTs: ik
MILTL MeiR, 3 Toumide paciets. CaoW Ryl ne-
WIS M ONBOAW H3B HIXH 8§ OOHIDOAOHANY W
1903 r. %), Hacromwas pafiora ecTo paswutie
ITOR, HO TAKY KK MALCHA TAHHER TRYIL MASD
KOMY WIshiTens, 10 Jabch R soxbuiao erp
peaome 0 aawe pawHbSRWe ero gopmynu.

Matanu menwn Bowe npetewporati wa phe-
wene sonpoca. Cuasana  wensfitmno  wIyTH

D {peah ey

Matesatimctkic Mabie i, oo HEE W3 WY N
AdrHEAL Ao Pans 0| 1:pe T, VRA A0 s NA
(TR TUPATTTAS TS M B RIS T TTER A, FT ST ST T
MATICH B HEBECHOE (IPUCTRAKCTHG 11, MOKETY BuTs,—

i

GENHYR BONpoCy O PEANTMIINXL LS LN
noseTh 81 desarwocdepnuh cpeat

AETOPY NMAc CaML YKAIHKACTE HA TPANAIDINOCTL
POIUMEZEMGR WL RN, NS TOALKO SAACKOH OTL OCY-
WECTRACHY, WO Eule ie DOMAGTHRWCRTE game o Gorbe
nan mewbe wowxpeTHnn popui

Mareugruveckin  NRKIUKE, HA KuTOPMXE OCHORI-
BAET™ IMTUPE Cook QA LAWIE DUROAN, ST RCHYD
m' 'mlnwuoﬂ OCVUECTRUMOCTH  HACW. Ho
TRYAHOCTH, KOTOPUS Hemabhmii w OrposEs opu ToR
menpumncir w wemseborioll gaR wacw ofcTanopxh,
Th KOTORYI CTPEMMTCR NEONHKAYTH ABTORE A% CBOEWN
Kb aomaNIM, NOABOARIOTS HAME UL MUCACHKD Cat-
AOBATH 34 PATCYMICHINNH ADTOPA.

By coofuennon s mase nucend K. 3. Lloskosoxarn
w TAKS CMOTDNTS Wi CBOX padory

RBKOTOPWE CTOPOKM BANPOCH ©

.m % APOCTPAACTRY (L NOMOWLD PEAKTHERATD

"Pﬁr.erﬂ

oc T Ia operhoamn ATro-
cdepua.

Npoityre, shpoutno, comm abrs, npovae whuw
NUCKAIANHWE MWDK BIFAS.LL HAARY T npusAecHid W

[0 BOCNOALIYWTCE e Winfid  PAICEARTMN WP
TOALKO MO DMLY IemAn, HO 0 00 ANEy RO WCEnes
WOR. (Onkaxo, opushuenis gw Bocw sy ahiy yo
nakanch. Cue eBhernuce EUMEETT LTS -
cTp- 25, 1941 ).

Movyw won sueprin Comvua nponadsct s % »a-
CTORWEE Dpewa Geanoacamo aan veaophuccraa (iewn

AORYNACTS @% ABA MKANAPAY PRI MEWLL, 4wy
AYOKALTY Coamuel YTO CTpAHMATY U Mied nocnLdes
BONATRCR ITOR sweprinl Mo crpammaro vy wwian BoCe
NOARICAATICN M ONDYWADIWIS JewHoR wapy. foirpe:
Abrenwue npocTpancTuoms! Bo noaomn cayuat,—wes
yREAN TN PRCKAINBATH NOAOOHMA HACH, [A3L oxD
HUARKITCR NADAOND CEPLESHAND TPYASH...?
1) Haywymoe ofcapbue M 5, 1903 r.

®ur. 3. Crpannua u3 xypuana ,Becrnuk Bossyxonaasamus®, Ne 19,

1911 r. ¢ npeaucaosuem K. 3

3. LlHoAKOBCKOrO K ero crarbe.
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UCCJIENOBAHUE MUPOBBIX IMPOCTPAHCTB
PEAKTHUBHbIMU INTPUBOPAMU

(JOITOJIHEHHE 1914 r.)

3mech s xores OBl MOMYJIIPH30BaTh- CBOM MBICJIH, CHENATh He-
KOTOpble K HUM TOSICHEHHS M ONPOBEPTHYTH B3MVIAL Ha pakety, Kak
Ha 4TO-TO Ype3MEpHO 1aJiekoe OT Hac. .

BoT HeKoTopble H3 TEODeM, NOKAa3aHHBIX MHOIO BHIIIE.

Teopema 1. Ilycte cuia TaXecTH He yMeHbIIAaeIcd C yAa-
JleHHeM TeJa OT IJaHeThbl. [lycTb 3TO TeJO NOMHSJIOCH Ha BHICOTY,
PaBHYIO paiguycy IJIaHeTsl; TOrLa 'OHO COBepHiMT pafory, paBHYIO
i0H, KoTOpas HeoOXonHMa [Jsi IIOJJHOTO ONOJIEHHS CHJIBI THAXKECTH
HJIaHETHI.

Jas 3emJu, HampuMmep, W TOHHBI BelllecTBa 3Ta paGoTa paBHA
6366 000 TonHoMmerpoB. Eciu cuapszm, xak y dcuo I[leabrpu, pa-
foraer 24 MHH. H BECHT TOHHY, TO HETPYIHO pACCUMTATh, UTO B
CEeKYHNy ero ARHUTATeJb AQMKEH JaBaThb pakere pabory B 4420
ToHHOMeTpOB, MM 58 800 sowmammuubix cua, a He 400000, xak 3TO
paccuntbiBaer dcuHo IlenbTpu !.

Y MeHs B3pbiBaHHE OBICTpee W HpPOROJHKAETC Toubko 110 cek.
Takum o0pasoM, B CexyHIy CHApSJ BeCOM B TOHHY NOJUKEH BBILS-
JaTk 57 870 ToHHOMeTpOB, uTO cocraBjser 771600 JgOUISTUHBIX
cuy. Bce, KOHEUHO, CKaxyT: BO3MOXKHO JHu 310? CHapsA BecoM
BCErO B TOHHY BBIIEJSE€T UYyTh He MUJUIHOH JIOMIANHWHBIX CaAJ!

Cawmbie Jjeruafiliie QBUTraTesNd BLHIAEJSIOT B HACTOsALIE® BpeMs
lia TOHHY cBoero Beca He Goviee 1 000 JolIamMHBIX CHJL

Ho memo B ToM, utor 3mech pedv umeT He 06 OOBIUHBIX ABHTA-
1elix, 2 06 ycrpoficTBax, MOJOOGHBIX HYIIKe.

IIpencraBbre ce6e nymky agauHoilo B [0 MmeTpoB, BbISpachiBalo-
{lYIO CHapsI B TOHHY BeCOM CO CKOPOCTbIO | KHJIOMETD B CCKYHAY.

10 Henajeko oT AelictBuTesbHOCTH. Kakosa ke pabora, mpo-
U3BEll€HHAsl B3DBIBYATHIM BELIECTBOM M MoJsydenHas simpom? Her
HEYEero Jierye, Kak pacCuuTarh, YTO OHa cocTaBJjsier okojao 50 000
TOHHOMETPOB — M 5T0 B TeueHHe Majoil foau cekyHabl. CpemHds
CKOPOCTb sAnpa B mymke He Medee 500 M/cex. CoenoOB4TENBHO,
fipocTpaHcTBO B 10 MeTpoB simpo mpoGeraer B /5 Cek. 3HAUMT,
pabora NYWKH B cekyHay cocTasuT 2500000 TOHHOMETpOB, HJIH
okosto 33 300 000 JjolIafHHBIX CHJI.

1 Cm. cratbio K. E. Beiireanuna. Ilpupona u mogy, Ne 4, 1914. Bes com-
HeHMd, 51 TYT HCIPABJIAIO ONEYaTKH, a He OIWIHGKH DcHO [lesabTpH.
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Orciona BuAHO, YTO MOJe3Has paboTa apTHIIEDHACKOTO OpYy-
ausg B 566 pas Goablue, ueM TpeGyer pakera Acuo IleasTpy ¥ B
43 pasa Gouiblle, yeM MOH peakTHBHBIH TNpuGOP.

Utax, B KOJHYECTBCHHOM OTHOILIGHHH HET HUYero oOlero Mex-
'y pEakTHBHBIMH CHapsilaMd M OOGBIKHOBEHHLIMH MOTOPAM.

Teopema 2. B cpexe 6e3 TAkecTH OKOHUATeNbHAsd CKODOCTE
<pakeTbl» INIPH IIOCTOSTHHOM HaMNpaBJeHUH B3pbIBAHHS HE 3aBHUCHT
OT CHJBl H TOpsiiKa B3PLIBAHHS, a TOJBKO OT KOJHYSCTEA B3pPhIB-
LaToro MaTepuaja (o OTHOLIGHHIO K MAacce «PakeTkl»), ero Kade-
¢1Ba W YCTpoHcTBa B3DHIBHOH TPYOBHIL.

Teopema 3. Eciu macca B3pHIBUATOIO MaTepHaJja pPaBHS
Macce <«paKeTbl», TO NOYTH NOJIOBHHA paGOTH B3pHIBUATOIO Belle-
CTBa MEepelaeTcs pakere.

STOMY JIeTKO IIOBEpHTb, CTOUT TOJBKO BOOGPA3uThb B2 ONHMHA-
KOBBIX MO Macce IIapa U MeXAY HHUMH paclpsMJSAIOLYIoCA Ipy-
xkuHy. OHa pasfenuT NpH pacOpsMJIeHHH MeXny LiapaMd NOpOBHY
3aKJIIOUEHHYI0O B Hell pa6ory.

Ecnun, manpumep, siMeey sfapo ¢ TpyGo#l W BbIpHIBAIOIIYIOCA M3
Hee TaKyl0 XK© Maccy BONOpOLA INpH HYJeBOH TeMieparype, TO
CKPLIBAIOLIASIC DHEPTHS BONOPOAA paslejMTCa MonosaaM, dpuuem
GlHA ToJoBHHA mnepexpacrcsi saapy. CKOpocTb MoOJIEKysa BC10pofa,
KaK H3BECTHO, COCTaBJISIET OKOJIO 2 KHJIOMETPOB B CEhYHIY. ITo-
3TOMY AAPO NOJYYAT CKOPCCTH OKOJNO 1410 mjcex. Ho ecnu mpu-
ESATb B pacueT TelIOEMKOCTb BOZOPOAA HJH BPAIATENbi0S ABH-
JKeHHe ABYX aTOMOB, H3 KOTODBHIX COCTOHT KaxIas MOJeKyJsia BO-
EOpOLa, TO SAPO HOJYUAT OKOJO 2 KHJIOMETPOB CKOPOCTH B ce-
KYHIY.

ITocne atoro yxKe HETPYAHO MOBEPUTH MOHM pacueTam, o KO-
TGPBIM BBIXOIUT, YTO IpPH XHMHYECKOM COENMHEHHH BOIOpBONA C
KHCJIOPOLOM CKOPOCTb HOBGCOOPA30BAHHBIX MOJIEKYJ BOZIbI, BBIPH-
BAaIOUIHXCS M3 HEMOIBYIKHOH TpyOHl, cocraBjser Gosee 5 Ku/cek;
C/eIOBATEJbHO, CKOPOCTh, TOJyuYEeHHAs NOABHXKHONA TpyGo#i TakoR
JKe Maccel, Oosee 31/2 kmjcex. JeficTBuTeNIbHO, ecad Obl BCcA Tel-
JIOTa TOPEHHA MNepefanach COEAHHEHHIO, T. €. BONAHOMY I[Py, TO
TeMmneparypa ero gocruryia Get 10 000° LI (ecau 6ol He OblIO €ro
paclInpeHHsi); NpH 3TOM CKOpPOCTh dYacrul, mapa Gymer npubau-
2uTesbHO B 6 pas Gousblle, yeM npyu HyJde (+273° aGcou. TeMIL).

CKOpCCTh MOJIEKYJI BOASHOTO Imapa Ipy HyJe rpagycoB, Kak
nzBectHO, Gosee 1 xm/cex, cinemosaTenbHO, NpH O6pa30BAHHH Hapa
H3 KHCJOpONa M BOmOpONa pasBuBaercs OJarogaps XHMAYECKOR
peakuuu CKOpocTb Io 6 Ka/cex.

51, KOHEUHO, TONbKO Jefaio rpyGylo U HAMMANHYIO NpoOBEpKY
MOUX INPEXHHX BBIYHUCIEHHH.

Wrak, KOrA2 Macca TrpeMydyero rasa paBHa Macce <«PAKEThI»,
TO cKOpocTb ee B 31/2 Km/ceKX BecbMa eCTeCTBEHHAa H WHIJIO aTo
CyeHb CKpPOMHOeE.

Teopema 4. Korna macca pakeThl IJIIOC Macca B3phiBYaThIX
EellecTB, HMEIHXCA MpH peakTHBHOM NpuGope, BO3pacTaer B
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reOMETpHYecKOH MPONPECCAH, TO CKOPOCTb «PaKeThl» YBEJHMHBAeT:
oSl B MPOTPEecCHH apUPMeTHIECKO¥.

DTOT 3aKOH BBHIPA3UM ABYMS PsAMH UYHCEJ:

Macca . - . - - ¢ -+ 2, 4 8 16 32, 64, 128..
CKOpPOCTb o « o o« « 1, 2, 3, 4, 5, 6, 7..

TTonokuM, HampuMep, UYTO Macca pakeThl ¥ B3PHIBYATHIX Be-
LIECTB COCTaBJISieT 8 enuHHIL

§I orGpacbiBal0 4 emuMHUIB! B3PLIBYATOTC BEIECTBA W MOJYYAIC
CKOpOCTb, KOTOPYIO Mbi HpJAMeM 3a eJHHHILY.

3areM g otbpachiBal0 2 eIMHHIbLI B3pbIBUATOTO MaTepudana mw
ACJyUYalo ellle eIUHUIY CKXODOCTH; HakoHel OTOpachiBal0 Iociael-
HIOIO EIHHUIy Macchl B3phIBUATLIX BEIECTB ¥ NOJYYal0 elle eI~
HHUIY CKOPOCTH;, BCETC 3 €lHHHLBI CKOPOCTIL.

Us 31oii Teopembl BHAHO, YTO CKOPOCTh [HaJieKe He ipomop-
HFOHAJNBHA Macce B3pBIBUATOTO MaTepHala, OHa pacieT 3echbMa
Me[JIeHHO, Ho GeclpesesbHO.

Ectb HauGoJiee BBLINOAHOE OTHOCHTEJNBHOC KOJNHYECTBO B3phIBUa-
ThIX BEMIeCTB, IPH KOTOPOM HX SHEpPrus HCIOJb3YeTCH Jyulile BCe-
po. D10 uhcgo OMu3Ko K 4.

Ho aGCcoJIIOTHBI® CKOPOCTH PaKeThl BCe-TaKH TeM Oosiblile, 4em
3amac B3pBIBUSTHIX BeL[EeCTB 3HAUUTENbHee. BOT OTHOCHIRJEHBIH
3a[ac 3TOr0 MATEepHaja U COOTBETCTBYIOL[HE CEKYHIHbI® CKODOCTH:
B KHJOMETpax:

Macca B3peiByatToro martepuana . 1, 3, 7, 31, 63, 127, 256>
CrkopocT# & . . . . . . 4. .. By, T, 101, 14, 171, 21, 241/,

Teopema 5. B cpeme Tsaxecrd, HanpuMep Ha 3emie, Npw
BCPTHKAJIBHOM NIOAHATHH pakeThl YacTh paGoTsl B3pLIBYATHIX Be-
HIeCTB NpolagaeT — M TeM OOJbliasg 4acTh, YeM OJIHXKE HaBJeHHE
EBIPbIBAIONIMXCS TAa30B HAa pakeTy K Becy INoCJexHefl.

Ecnu, HampnMep, pakera €O BCEM COIEPKUMBIM BECHT TOHHY
4 JaBjieHue B3DbIBYATHIX BEIIECTB HA CHApsil TOXKE COCTABJsET
TOHHY, TO YTHJE3alUHd HET WJIM OHA DaBHA HYJIO, T. €. B3phlBAHHE
6e3pe3y/ibTaTHO, TaK KaK paKeTa CTOUT Ha OJHOM MeCTe ¥ SHEprHs
el He nepemrasTcHd.

Bor mouemMy B MOHX NpOeKTaX HaBJeHHE HA pakeTy s NPHHH-
Maro B 10 pa3 GoJblinM, YeM BeC CHapsia CoO BCeM B HeM Ha--
XOOAIIHMCS.

AcHo ITesbTpH, NpHHEAMasl BeC PakeThl B OAHY TOHHY, HA B3pbIB=
yaTbie BELIecTBA OTHEJeT OAHY TpeTb. Ecan 3To panuil, NpuTOM
OTHENSIOIHNA CBOIO 3HEPr#l0 B MUJUIMOHBI pa3 ObIcTpee, UCM 3TC
eCTb Ha CaMoOM Jejle, TO MeXIIAaHETHHIe [OOJIETH 00eCHeysHbI.

SI cam meuranm o pamuu. Ho B mocaennee Bpems s I13OU3BENk
BBIYHCJIEHHS, KOTOPLI® MHe 10Ka3aJjH, YDO €cJH HalpaBuTh YACTHIbE
(anmpa u Oera), BhimeasieMble panueM, B OQHY CTOpOHy Hapad-
JdeJbHBIM IIYYKOM, TO Bec ero yMeHbluaerTcss HpUOJIH3UTENRHO Ha:
OHY MHJUIMOHHYIO IOTIO ero COGCTBEHHOrO Beca.
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IMocne storo s GpocHsT MbICJAb O pagud. BesKHe OTKpBITHS - BO3-
MOXHBI, H MeUThl HEOKHJAHHO MOTYT OCYLIECTBHTIbCH, HO MHe Obl
.XOTeJIOCh CTOSITh IO BO3MOXKHOCTH Ha INPAKTHYECKoH IIOuBE.

Acuo Ilejaprpu BBIYHC/SET, YTO OAHA TPETh TOHHBI TpeMydyero
Tasa MOXKeT fepefaTb PakeTe 10JbKO /4, TpebGyeMmo#l paboibl, He-
~O6XOMUMOI JJIg OCBOOOXKAEHUS OT CHJIBI TSXKECTH.

ITo moum pacueraM, mepefaercsl Ja)Ke MeHblIas 4yacth, (MEHHO
TOJNBKO /5. IIpUuMHA HE TOJNBKO B TOM, YTO OTHOCUTEJNbHOE® KOJIH-
‘5ec1B0 (!/;) B3pBIBUATHIX BeIECTB HE3HAWITENbHO, HO TuaBHBIM
cOpasoM elle B TOM, YTC JaBJeHH® Tra3oB Ha cHapsAL y OCHO
IlensTpy npuHHMaerca JHMIIb Ha ORHY RECATYIO MpPEBBILAIONIIM
.BeC jpakeTbl. D10 nasjeHue B 100 pa3 MeHblle, YeM TO, KaKo€ MpH-
AUMAIO 1.

Ha ocuopaniu mocnennefl TeopeMel (5) Mbl BHIeJH, YTO B3pbi-
RAHUe B Cpellé TAXKEeCTH MOXeT ObIThb Jaxe Ge3pe3yJbTaTHBIM, ecH
.IlaBJieHKe rasoB Ha Inpubnp Oyaer paBHO erc Becy.

JleficTBUTE/LHO, OTHOCHUTEJNBHOE KOJHYECTBO B3pHIBIATHIX Be-
‘wiectB (Y/;) y Ocuo Ilenstpu maneko or HauGojee OGnaronpust-
HOTO (4); moaToMy, COTJIacCHO MOUM TabmduaM, cHapsz mpuoOpe-
7aeT cKopocThb He OoJqee ll/2 xm/cex — ¥ TO NpU NaBJEHHU Ta3o0B,
€ax y MeHs. Ho Tak xak y Hero 3Tr0 AaBjeHue B 9 pa3s MeHblle,
‘vo yruausupyercd B 10 pa3 MeHblle, H CKOPOCTb OyIeT TOJIBKO
-okogo 0,5 km/cex. Iasi NMpeonoseHus e 3eMHOH TAXKECTH HYKHO
#MeTb CKOpOcTb 11 Km/cex; clemoBaTesNbHO, CKOPOCTH HOJIXKHA OLITH
e 22 pasa Oocbllle, a 3Heprus, norpebHAs AJs 3Toro, GyHeT B
-484 pasa Goublire.

Omnate MOBTOPSAI0, Y4TO OWIHOKHM, 3aMeueHHbIe MHOI B JOKJaAe
3cuno IlenbTpu, ecTh, BepozTHO, MPOCTble ONeYaTKH, KaK 3TO YacTo
'6blBaeT; HO AyMalo, 4To HEGeCNosNe3HO HX HCIPaBHUTh.

YcneirHoe nocTpoeHHe peaxkTUBHOrO Hpubopa W B MOHX IVIa-
3ax NpPEACTaBJsieT I'DOMajHble TPYQUOCTH UM TpedyeT MHOTUJeTHeH
NpeIBapHTEIbHOH DAabOTHl W TEODETHYOeCKHX U IpaKTHYEChuX HC-
«JieOBaHHH, HO BCe-TAKH 3TH TPYAHOCTH He TaK BEJHKH, YTOGHI
-CTPaHUYUTBCA MEYTaMH O DaAud M O HeCYIIeCTBYIOIIHMX NIOKA sBJe-
HEIX U TeJax. .

Moxno Ju 3a6path NOTpeOHBIH 3amac B3pHIBYATHIX BCIECTB,
NPEBHINAIONIHA Bec pakeTbl B HECATKH pas?

[MpencraBum ceGe, YTO MOJIOBHHA yAJHHEHHOH BepererooOpas-
‘BOH «pakKeTbl» 3aNOJHEHA XKHUIKUMH CBOGOJHO HCIIAPSIOUIHMHUCS
‘B3PbIBYATBIMH BeIL{eCTBAMH.

DT BelmecTBa HAXONATCS ITOJ BJHSHHEM YCHJEHHOH GTHOCH-
TEJBHOHA THAMXKECTH BCJEICTBHE YCKOPEHHOTO JBHKEHHS parerhl H
NCTOMY CTEHKH NOCJeJHedl HCILITHIBAIOT OT XUAKOCTeH [aBJeHHe
-Goviblllee, 4eM MpPH HRHOLBHXKHOM IIOVIOKEHHH paKeThl Ha J3eMJe.
PacueTsl NOKa3bIBAIOT, YTO IPH CTAJbHOM MaTepHajse, Ipd BaAeXK-
Ho#i (6) MPOUYHOCTH, MDU «paKere» JJHHOIO B 10 4 u NP1 TaKeCTH,
TIpeBbIIIAIONIEH 3eMHYI0O B 5 Das, BeC B3PhIBUATHIX BEIECTH MOIKET
6biTe B 50 pa3 GoJbllle Beca PAaKCThl C OCTAJbHBIM COLEPKUMBIM.
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U 310 npu camoM 3aypsmHOM MaTepHajie ¥ GOJIBLUIOM 3amace Npoy-
Hoctd. Teopus TakkKe NOKA3bIBAeT, YTO NPH YBEJIHYEHHH pa3MepoB
pakeTbl OTHOCHTEJBHBEI 3amac B3pBLIBUATHIX BellECTB YOBIEAET, u
HaoGopor. [10oaTOMy BBITOLHEE M1aBaTh paKeTe BO3MOXKHO MaJble
pasmeprr, 10 # IJIMHB — BeJIMYAHA BIOJIHE HOCTATOUHAS.

Ilpyro#i BazHbI BONIpPOC — O TEMIepaType B3PHIBAOLIHXCA Ma-
TepuaJos.

Pacuerbl MOKa3blBZIOT, 4YTO NpH CBOGomHOM (Kak B gamiei
B3pbIBHOH TpyOe) paculupeHHH MNPOAYKTOB COEIHHEHHs TIPeMydyero
rasa HauSoJbllas TeMueparypa X JosixkHa mocrarars 8 000% LI.

Ho ma mpakTuke 8 ropsliieM DpeMydyeM rase Jaxke HE IJIaBHTCH
r3sectb. CrenoBaTensHO, TeMilepaTypa JAajlek0 He Tak BbICOKA.
[MpuynHa B SBJEHHH IUCCOLHALUH.

Korza BOICpON H KHCJOPOL HAUMHAIOT XHMHUECKH COEIMHSITHCS,
TO TeMIleparypa HAacTOJIbKO IOBBHIIAETCH, 4TG NPENsTCTBYEr OOJb-
o YacTH MOJIeKyJ 00pasoBaTh XHMHUUYECKOe COeIHHEHHEe, TaK Kak
DU BBICOKOH TeMIlepaType OHO HeBO3MOXKHO. Boja HaunpHaer pas-
JaratbCsi Ha BOTOPOA M Kuljaopon yxe npd 1000° LI, derunp wa-
meJi TeMIepaTypy pasfaoKeHHs BofgHorc napa or 900 mo 2500° LI.
TloaToMy MOXHO NyMaTb, uTo HauboJbUIIas TeMmIepaTypa TCpsLIEro
rpeMyuero rasa He mnpesblmaer 2500° LI

He Tak yxe HeNnpeoNOJUMO PpasbICKaxrke MaTepHaJOB, BLIAED-
JKUBAIOIIHX TaKyle TeMIeparypy. BOT HekOTOpble W3BECTHBI@ MHS
reMmepatyps! ILIABJICHHA Ted: HHKeJs — 1500, xejneso — 1700,
paauil — 1760, nanaguit — 1800, muatuna — 2100, upunuit — 2200,
semuit — 2500, Bosbdpam — 3200, yriepoX — He pacmJaBjeH Aa-
xe npu 3500° 1. C oxmuofl cropoubl, B3pbIBHAs Tpyba JOMKHA yCH-
JIEHHO CXJIa&IAaTbCsA, C JPYNOH — HCCIEqOBATENH [TOJIKHBI H3LICKH-
BaTb BeieCTBa H TIPOMHBIE, U TYNONJIABKHE.

M3pickaHusl DO/KHBI OolTh TaKiKe HampaBJeHbl € [eJbio HaHTH
raubosee NMOAXOAsIINe BellecTBa XJs B3pbiBauus. M3 Bcex usBecT-
HBEIX XMMHYECKdX peaxuuii HauboJsblllee KOJIHYECTBO TEIAOTHl 1AeT
COelfHEHHE BOJLOPONA C KIICJOPOIOM.

Bor ckospko BbIIeJSeTCs TellJla Ha ENHHHUIY Beca 237TblX Be-
ulecTs Ipd COGIMHEHHH HX C KucjopoiroM. Bomopon npum <6paso-
Banuy Bonbl naer 34 180, a npu o6pasoBanun mapa — 28 78U, yroJb
iIpy odpasoBauuu yIyekucjors rasa 8080, yryaeBonspoIbl OT
10000 mo 13000 xamopuii. Ho Ham BakHbl He 3TH uucha, a Te,
KOTOpble TPUXONSATCS Ha eRWHHIY Maccol HPOLYKTOB TOpPeHHs:
TOJbKO OHM JAIOT HaM OpSACTaBjieHHe O HDUTONHOCTH IS PaKeThl
roproynx marepuanoB. Ha enunnny macchl MapoB BOjbl HadmeM
VraeKHceJaoro  rasa — 2 200,  Gemsuna — 2 370—3 200  KanopHi.
BooGuwe, yraesomoponb Ipi TNOPeHHH Ha eIHHHLY CBoell Macchbl
ZA&I0T yucsio Gosipliee, weM AJsi yriiepoaa, T. €. Goubinee 2200, HO
He poxonsuiee xo 3 200. UeMm Gousibliie B YrjieBOXOPOLE BOAOPOAR,
1eM BLINOJHEE OH Iy «pakeTbi». Henb3ss Oparb MaTepzaJibl, Naro-
mye HeJjeTyyue TNPOAYKTH, KaK, HaNpumep, OKHCh Ka/bLUHUs HJIH
HU3RECTb.

7 K. 3. Lluonkoscknit
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OpuH 13 razoB B KMAIKOM BHIE, HMEHHO IpPEANOYTUTENHHO
KHCJIOPOJ, TOJI23€H KAK CPEICTBO, OXJaxjalollee B3PBIFHYIO TpY-
Cy. Bomopon xe B XHAKOM BHI® MOKeT ObiTh 3aMEHEH XHAKHMH
WIH JIerKO CTYIIAIMUMEHCA B KUAKOCTH yriepogoponamu. Hano
ECKaTh TaKHe COENMHEHHS BOLOPONA C YIJIEPOMOM, KOTOphIS, CO-
nep:ka BO3MOXKHO GoJiblle BOXOpoHa, o0pasoBasuch IpH CBOEM MO-
JyuYeHHH H3 3JICMEHTOB C ROIJIOILEHHEM TeIUIOThbi, Kak, HalpumMep,
AMEeTHJIeH, KOTOPBIH, K COXKAJEHHIO, MaJjo CONEpPKUT BOMLOPOAA.
B mnocjenHeM OTHOWIEEHH COJILIIe YIOOBJETBOPSET TEPHAHTHH HIIH
CKHOHZaAp H elle OGoJsbllle MeTHJ wujaM OOJOTHBIA ras; mnocJemHui
HEeXOopoll TeM, YTO TPYAHO CIYUIaeTcs B JKAAKOCTb.

ITomoOHble e COoenHHEHNIS He MellaeT OTBICKATh W JJS KHCJO-
poza.

Hano wnaiiTi HempodHble COEAMHEHHS €ro ¢ camMuM coboo (B
pome 030HA) HJM C APYTHMH TeJaMH, KOTOpble Obl HaBaJgd Npod-
Hble W JIeTy4yde INPOAYKTH [PH COENUWHEHHH C 3JEMEHTaMH YIJIEBO-
nopola, NpUTGM c OGOJIBIINM BBHIIENEHHEM TellJa.

Ecan nmasi paxkeTsl BMeCTO BOJZOpoZa ymompeOuM OGeH3CH HIR
0cH3WH, TO AJs TOTO CJyuasi, KOTLAa Macca B3pbIBYATBIX MATepHa-
JIOB paBHA Macce «PaKEeThl» € ee OCTaJbHbIM COLZEpPIKHMBIM, HahzeM
CKOpPOCTb BBUIETAIOMIHX M3 TpyOwl wactul He B 5700 m/cer, 3 TOMIL-
ko B 4350. A cxopocTh pakersl Oyaer Tosbko 3100 m/cex. [1oatomy
Temepb MOJYYHM TaKyic TaOJHIy Macc B3pHIBYATOrO Marepialia B
CHOpPOCTEH paKeThl:

Macca.. . . e ... 4,3, 7, 15, 31, 63, 127.
CkopocTe, kMfcex . . . 3, 6, 9, 12, 15 18, 2l.

DTHX CKOpOCTeH TakKe NOCTAaTOYHO M JJI MEXAY3BE3NAbIX My-
TellecTBHH.

YT1eBOLODPOAbl BBHITOLHEI, NIOTOMY YTO NAIOT OUYeHb JIeTyuHe Ipo-
IVKTBl: BOASIHOH Tap L YIVIEKHCJbd ras; KpoMe TOTO, JKHIKUH
yIJIeBONOPOL IpH OOLIKHOBSHHO# TeMilepaType He MOIVIOLIAeT 3Ha-
YATEJbHONG  KOJHYECTBA TeIJIOTHI IPH CROGM HarpeBaH#H, Kak
JKUIKHA U OuUekb XOJIOAHLIA YHCTHIH BOTOPOA.

Baxen Bompoc o Bece B3pbIBHOH TpyGbl. [lJsi 3TOr0 HYKHO
3naTh NABJEHd® Tas30B BHYTPH ee. Bompoc 3TOT OYEHb CJIGIKHEIH
u TpebyeT OOCTOSITEJBHOTO MaTeMaTHYeCKOTO U3JIoKeHHus (U s1 erc
{CATOTOBJIO IJis MeyaTH). 3Hech K& MBI ero TOJbKO CJeria Koc-
HeMCH. i

INpencraBum cebe rayaiio B3PEIBHOH TpyOBl, KyAa B ONpedeNeH-
EOM OTHOLUEHHY INPUTSKAIOT Tashl B JKHAKOM BHIE (XOTS BOLOPOL
n KHcaopon). TOJbKO 4acTh aTOMOB BCTYNAeT B XHMHUECKOe COeqH-
HeHWe, MOTOMY YTO HOBBICHBIIAsics mo 2500° Temmeparypa vewiaer
COeMUHEHUIO NpoYHX 4ToMOB. IIpyHHMAas NJIOTHOCTH CMeCH TI'a30B.
3a eNMHHNY, HAW[eM 4YTO yUpyrocTb HX, NPHHUMAs B pacyer BHICO-
KVIO HX TeMmnepatypy, He npeBeicHT 5000 armochep, min 0KoJIo
5000 xe/cm® moBepxHOCTH TPyOGH B caMOM ee Hauale.
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[Mps npuxexnu rasoB B TpyOe x4 ‘MX pacllupeHuu Temmeparypa
JoJKHA Gbl MTOHH3UTBCS, HO 3TOTO HEKOTOpOe BpeMs He Oyner, Tax
Kak TNOuMSHBIUAsCSI TeMmIeparypa cefyac e JacT BO3MOMXKHOCTD
MPOOJDKUTECA XHMHYECKOH PeaKUHH, YTO OIATh IOBBICHT TeMIIe-
parypy mo 2500°. Urak, no Hexoropoiz’i CTEeNleHU pacliupeHyst rasoB
HX TeMIEepaTypa ocTaeTcs IOCTOSHHON, TaK Kak NOIIepPRHUBAETCS
TEIIOTOI0 TOPERHs.

[Tocsie HOJIHOrO COENHWHEHHS aTOMOB H 00pa30oBaHHs BOASHOTO
napa HauHercss ObICTpOe TIOHHXKEHHe TeMIeparyphl. BoluucieHue
[OKa3blBaeT, 4TO IpH VIIECTepEeHHOM .yBeJuueH#au oObeMa abco-
JIOTHAasi TeMIlepaTypa NoHHKkaercs BaBoe. Ha stom ocHOBaiuu co-
¢1aBUM CJeyomylo TabJduly pacliipeHUH H COOTBETCTBYIOLIHX
26GCOJIOTHBIX U OOLIKHOBEHHEBIX TeMrepartyp (IpHOJIU3UTENBHO):

Pacuinpenne 1 6 36 216 1296 7776

Temneparypa

a6comioThas 2800 1400 700 350 175 87
Temneparypa, °LI| +2500 | 41100 | 400 +50 —125 —213

U3 storo BuaHo, 4to mpu paciuupenuu pas B 200 yxe Bbie-
JseTcsl HOYTH BCs TelljloTa, NpeBpaijaioliascs B pabory LocTyna-
TeJIbHOTO JIBHXKEHWUs TaszoB K pakerl. [Ipm manpHefimem pacmupe-
gun nap obpauiaercss B JKUAKOCTb H Naxe B KPHUCTAJJIH JbAa, Mda-
HHecs C IOPa3UTeNbHOH ObICTpOTOH U3 TPYOHI.

Tax BoT kakoBa rpy6as KapTHHa sBJeHHH BO B3PHIBHO# TpyGe.

ITotoxkuM [T TIPOCTOTHI, YTO OHA LHJNHHADPHUECKOH (OPMH, H
CHOpefesuM ee HaHOGOMBIIYIO TOJLIMHY M NIOMALL AHA.

ITycts Bec pakeThl C YC/IOBEKOM M BCeMH €e OpPraHiMH K 3a-
L&caMd, KpoOMe 3amaca B3pblBUaThIX BeUeCTB, COCTaBUT 1 7, KoOJH-
uecTBO B3pPHIBYUATHIX B3ulecTB NpuMeM B 9 r.

IaBnenne na pakery mojoxuM B 5 pas Gonblie ee Beca. OT-
HGCHTEJIbHASI €€ TSXKeCTb M BCeX IpeqMeroB B Hell Oymer 5, T. e.
i 5 pas Goublile TakecTH Ha 3eMJe. UejoBeK MOJKeH OblTh B Je-
KaueM NOJIOKEHHH TMOrpyxeH B ¢yTiasp c Bopofl. IIpy 3T0M MOXKHO
pyuarbcst 3a MoJiHYI0 6€30IacHOCTb €ro Tena.

Hrak, nasjende rasoB Ha pakery HJu Ha LHO TPYOBl COCTABHUT
S0 7, wam 50000 x2. A TaKk Kax rassl B HauaJe TpyOol AT
5000 xz maBsennss ma 1 cm?, To IJaOUWIALL OCHOBAHHS TpyOBl CO-
CTaBHT 10 cm®. ToulmuHy cTeHoK TPYGHI, NPHHHAMAs JyUIIYI CTaJb
1 OOBIYHYI0 GesomacrocTh (6), BHIUHCJIHM PaBHOH 4,5 ci NpuU BHYT-
penHeM nuamerpe B 3,6 c#. 3HauuT, BHelUHuH# auaMenp OyleT Me-
ree 13 cM, a pHyTpennu#i meHee 4 ca.

Bec omHoro nemumerpa Taxoit TpyGnl Gymer okoso 10 xe, a
ognoro Merpa — 100 ke, wo He Hamo 3a6LIBaTb, 4TO BeC TPYOb
LovKkeH ObICTPO yGblBaTh Rpu yAaJeHHH OT ee Hayajga, TaK Kak
raspl ObICTPO PACIIUPSIOTCS M JAaBJieHHe HX [PONOPIHOHAIBHO

’;~:
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VMEHBLIAETCS, E© TPOBOPS YKe PO MOHHXKEHHE TeMIepaTypbl, KO-
TOpoe HauHHAeICs He cpasy, HO OTCTyNas HeCcKOJILKO OT Havand
TpyOsL.

Bce-taku BuIHO, uTe: TpyOa MOTJIOLIaeT OYeHb MHOTO H3 Beca
pakersl. [TogroMy H3bICKAHHS ROJIXAHBI OBITH TAKXKe HAampasJeHbl B
CTOpDOHY OTBICKAHHS MalepHajoB Tropasgo Oosee KpENKUX, UYeM
oObIyHAS CTajb, KOTOpash MOXKeT ¥ He YAOBJEeTBOPHThL HallvM [e-
JSIM, TIOMEMO €€ JIETKOIJIaBKOCTH.

Onpenenerne MOJIHODG Beca 0e3 BhICLIEH MaTeMaTHKH 3aTpPYyIHH-
TenpHo. OCTaBJIsIeM 3TOT BONPOC 10 60Jiee 00CTOATENbHOTO TPAKTATA.

B3peiBuaThic MaTepraJbl HaZo KakKuM-AHGO cnocobGoM BHaBJH-
BaTh B TpyOy; Ha 310 Tpebyercsd rpomanHas paboTa, COCTABJAIO-
uias omuy u3 Tpymauoctedi Aesna. Ho He Hamo 3akpelBaThb rJasa.
Ecnu pakera BecuT 1 T, B3pbHIBUAThIH MaTepuas — 9 T, yCkCpeHHE
pakeTsl — 50 M/cek®, TO RaBjcHHe HA Hee NPHU HaKJOHHOM (Gonee
RBIPOJJHOM) BOCXOKIEHHH COCTaBHT okojo 50 1. Hawanpmnaa ympy-
DOCTh I'a30B W JiaBJeHue Ha mHo TPy6nl Oymyr 50 r. JaBneHue ra-
30B Ha 1 cm® MBI OpUSsiJd B O T. TeOeph U3 ATUX NAHHLIX HaHLeM,
uTO NJIST NMOJY4eHHs cKopocTd B 10 Km/ceK B3pbIBaHHE IOJIKHO
npompoJixatbess okogdo 200 cek.; TpyOe Mbl AOJIKHBI AUCTABIATH
B CeKYHIY OKosio 45 Ke B3pbIBYATOrO MarepHaJa.

CkOpOCTb MX TedeHHs, NpeAnosiaras HX CpeIHIOI IJIOTHOCTL B
exuHuny, Oymetr okonto 45 m/cex. Pabora BTajkuBaHHMA B3PLIBYA-
170M0 BeLIeCTBA I[IPH OTPOMHOM J[AaBJIEHUH B YCTbe COCTAaBHT paboTy
B 2250 TOHHOMETPOB E TeueHye ONHOH CeKyHIbl, YTO COCTaBHT
30 000 mapoBbix Jomagefi'! ‘

IMonyuriu pe3ysbTaT HEMBICJHHMBbIH [l gBHratejedl npu Ha-
CTOSILIEM COCTOSIHHM TeXH#KH. IlosromMy OT HakauyuBaHUs OOBIK-
HOBEHHBIMH crocobaMH Hamoy 0OTKa3artbes. Bcero mpollle — BKJAIbI-
BaTb B TpyOy HM3BeCTHbIH 3apsifi H NaThb €My B30PBATbCH U YJeTy-
unTbCcd. 3aTeM, NPH OTCYTCTBHU JaBJeHWs B TpyOe BABWHYTL ApY-
nofl 3apag W T. X. ODTo NOMKHA NPOU3BONHTb MallMHA H INPHTOM
¢ HeoOLIKHOBEHHO# OblcTpoTOH. 3aTpyoHeHHA MBI BHAMM H TYT.

3amerHM, uro moJiesHasi paGoTa B3pbIBUATHIX BEIIECTB B HallleM
cHapsine B cpeaneM Oyner He Medee 400 000 somaguHBIX Cilsl, YTO
coctaBager B 13 pas Gojsee paGorbl BHABJMBAHHS B3PbIBUATOTO
riaTepuana B TpyOy. Hesbss Jin BmaBiuBath 3TOT Marepdal pa-
Gorol0 camoro B3pelBaHHs, Kak uikenep Kuddapa sraBausaer
BOAY B NApOBHK CHJIOI JaBieHUS Haxondllerocs B HeM napa?

Y camoro ycThs TpyGbl MOJKHO OoiTh OTBETBJEHHe, Mo KOTO-
pOMY rasel NMOBOPAYHBAIOT CNATH K YCThIO E B CHJIY CBOSH OLICTPO-
TBI BTATHBAIOT H BTAJIKMBAIOT B3pLIBUATBIA MaTepHAs HenpepbIBHOH
crpyefl B caMoe® YCTbe B3pwBHOH TpyOwL

Des coMHeHus, ObLto Obi 3TO OCYIlECTBUMO, €CJAH Obl HALLIUCH
FOXOMALINE ND TYNOTIABKOCTH H KDEINOCTH CTpOHTesbdble Mare-
praJbl.

Ecou npuHATh BO BHMM3HHE IDOMAJHYIO CHJIY AaBJeHHd Ta3oB
B2 pakeTy, NOCTHTaLlyi0 5 T u Gojee Ha TOHHY pakeTbi, TO BO-
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npoc 06 ynpap;geHHH PakeTod He mnokaxkercA nerkuM. .CruGas Bel-
XJIOMHOH KOHell B3PBIBHOH TpyOGbl U K3MeHsiA TeM HalpaBJeHUe
BHIJIETAIOIMX TIa30B, MBI BLI3bIBaey OOKOBOE HABJIEHHE U H3MeHe-
Hne mosioxxeHus paketbl. Ho ofmiee naBjexne Ha Hee TaK BEJHKO,
yTO IpexAe €M Bbl IOBEPHETE pactpy6 (usu pysabp B Hem), pakera
yKe IOJydHsa CHJbHOC YKJIOHEHH® WJIH [lae MepeBepHYJIACh. Peil-
KeraM H B0ooOHi® CHapsjaaM, HOCTDOSHHBIM MJIsi BOEHHBIX IHeJiel,
pagu YCTOHUMBOCTH B HANpaBJeHHd MPUAAIOT GbiCTpOe BPaLlaTeNb-
Hoe [BHXEHH® BOKPYr NHpomosbHoil ocu. C Halleli pakerodl 3Toro
crejlaTh HeJIb31, NOTOMY WYTC BpallleHHe BHI3bIBAET UEHTPOSAKHYIO
cHay, OT KOTOpOH NoOcTpazaer xuBoe cyuiectBo. Ho MoxHO 10-
CTHTHYTb YCTOHUYMBOCTH, €CJH B pAKeTe IIOMOCTHTb IBa OLICTPO
BpallaoLIKXCA TeJld, OCH BPAIICHHS KOTOPbIX B3aHMHO TNepieH[H-
KVJISAPHBL. JTO YBEJHUHT BCC PaKEThl, UTG HENPHUBJIEKATTIbHO.

Jaxe B cpene oOpasoRaHHBIX JiOAell HpeICTABJIEHUS O SIBJeE-
HUSIX B pakeTe HNPH €e BOCXOXKIEHIH OYeHb CMYTHHL. ¥ ipcateneil-
danTaszepoB OIECAHUS OTHOCUTENBHBIX SIBJIEHHHA HJH OTCYTCTBYIOT
WJIH HEBEpHBL.

Kaxymasics TaxecTb B pPakeTe 3aBUCHT OT YCKODEHHd, IOJy-
uaeMoro €0 OT [AaBJeHHsl ra3cB. Tak, ecqu YCKOpEeHHUE paKeTbl
5C m/cex?, TO OTHOCUTeJBHAS TSXKecTh B Hell Oymer B 5 paz 6Gob-
Ile 3eMHOH, TaK Kak YyCKOpeHHe HocjenHeil cocraenasier 10 x/cex’.
MosToMy BO BpeMs s3pbiBaHHS B pakere OymeT yCHJACHHAs TH-
JXecTb B TeyeHue 3—4 MUH.; TOCje IpeKpallleHHsl B3pLIBAHHS To-
JKecTh Kak Obl YHHYTOXKHUTCS, TaK KaK YCKOpeHUe OT B3DPblBAHUS
Gymer HyJb. YCHJIEHHYIO TSXKECTb MOXKHO JIEFKO IepeHeCTH, Horpy-
3UBLIKCH B KPRNKHH QYTJASp UeJoBeYyecKoH (HOpMbI, BMeILalomui
CcueHb HeMHOTO BOJBL. JOJixHBI OBITH NPOU3BEIEHBI HpPeIBAPUTEDb-
Hbl@ OIIBITHl ¢ [IOMOLIBIO OosbIION MeHTPOOESKHOH Mall#tHbl, TaKXKe
poxpamouiefi OTHOCUTENbHYIO THXKCCTb.

Takde Xe ONBITl HYXHO IIPOU3BECTH C LEJbI0 BHIPAGOTAThH
VCJIOBHSI, HeoOXOXHWMble MIJs HNbIXAHHS M HHTAHHUA 4YeJIoBExa IpH
OKPYXKAIolleM pakeTy 0Ge3BO3MYIIHOM HpPOCTPaHCTBE.

Briienpuperennoe yxe HaerT mpeacTaBiaeHue o0 ycTpoficTBe
PEAKTHBHOIO CHapsAna IJis KOCMHUYECKHX MyTellecTBHH.

3anHss, KOpMOBas MOJICBHHA pPAaKeThl COCTOMT W3 JBYX Kamep,
DA3NENeHHBIX [8peropogKo.

ITepast kamepa cOmepXHUT XHUAKHH CBOGONHO HCHAPAWINHHCA
Kucjqopon. OH uMeeT OUYSHB HHW3KYIO TeMIepaTypy H OKpyxkaer
YaCTb B3pBIBHOH TPyGbl H Lpyrde [AeraJ, NOIABEPIKEHHbIE BbICOKOH
1eMIeparype.

Hpyroe orpenenne COMEepPKUT YIJAEBOROPOAbI B KHUIKOM BHIE.
OT yCTbsl B3pbIBHOU TPYGHl OTXOMAT ABE BeTKH C GBICTPO MYallH-
MYCs T'a3dMH, KOTODBI2 YBJEKAIOT U BTAJNKHUBAIOT XKUJKUE 3JEMEHTHI
B3PbIBAHHA B yCThbe NONOOHO NMAapOCTPYHHOMY Hacocy.

CBOGONHO HCIAPAOMWHKACA KUAKHH KHCJIOpPOJ, B Tasoo0pasHOM
¥ XOJNIONHOM COCTOSIHHM o6GTeKaer IIPOMeXKYTOUHOe MPOCTPaHCTBO
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MEXIy NBYyMs 000J0UKAMM pakeTbl W TeM IIpelsTCTBYeT Harpeepa-
NHIO BHYTPEHHOCTH DaxeThl NpH OblCTPOM [ABHXKEHHH €€ B BO3IYyXe.

Hocoeoe wusomuposaHHOe, T. €. 3aMKHyTO® CO BCEX CTOPOH,
noMeleHte 3aKIyaeT:

1. Tasbl u mapel, HeoGxomuMble s abixaHas. 2. IlpacmocoG-
JIeHHSI [/l COXPAHEHHA AKUBbIX CYI[ECTB OT YISTEPEHHOH HaH yne-
CATEPEHHOH. CHJIBI TskKeCTH. 3. 3amachl mjsi nuraHds. 4. 1ipucno-
coOJieHHs1 JJIs1 YIpaBJEHH?, HECMOTPsl Ha Jiexauee MOJOKCHHE B
voge. 5. BemtectBa, morsomanonige YrieKkHCIbIH ras, MES3Mbl H
BooOIlle BCe BpeNHbe HPONYKTHl JBIXaHHS.

Crmenaem 3pech emje rpybble pacdyeTbl AJi1 CPAaBHEHHs] apTHJLIE-
puiickux OpyAuH c p&KeTHOH TpyGoOil.

XoTss 2 W vHTaJ, 4TO IpPH ONBITaX C MHyIIEYHBIM SAPOM HOJIY-
ypau ckopocTb A0 1200 m/cex, HO HaA MNpPaKTUK® MOBOMLCTBYIOTCS
ckopoctbio B 500 m/cex. Ilpr aToM, He CuUHTas COHNPOTHUBJCHHS BO3-
oyxa, sApo, IBUTasiCb BEePTHKAJbHO, MNOXHHMAETCS Ha BBICOTY
121/s km. Tlpu momere mox yrjaoM B 45° 0#0 HpOXOAMT HauOOJb-
Ilee paccTosHHe B DODH3OHTAJNLHOM HAMpaBJeHWH, UMeHHO 25 K.
Jlerur axpo B mepsoM caydae oxoso 100 cex., Bo Bropoy — 70 cek.

ITpu ckopoctu xe B 1000 m/cex nauGoabiiee nomustue 50 K,
a4 HauOoJbllled TOPHUIOHTAJbHOe HepeMenienne — 100 xum. Bpewms
mojilera OyZAeT BABOe OGouJIblile. ,

Ilpu 14-mrofimoBom opyauu maunHolo 10 M u cHapsge BecoM B
1 7 mafimeM, 4TO CcpejgHee [NaBJeHUZ B CTBOJIE COCTaBJIfIOr OKOJIG
i 250 ke/cm?, unm 1250 arm. Ilpu ynmBoeHHOW ke CKOPOCTH sApa
cpexnHee Aasjenne pocruraer 5000 arm. MakcumanabHoe, KOHEUHO,
ropasgo GoJbmie. CiemnoBaresbHO, B NYIIKE AaBJeHHe OJH3KO K
NaBJIEHUIO, NPUHATOMY HaMu B pakere (5000 aram).

ITpuHaB B Halelf NymKe Maccy B3pbIBYATHIX BemecTt B 1 T, a
BpeMsl IBRMKEHHS siipa B KaHaje B '/,; cek. (OKoHUaTeJbHAS CKO-
poctb 500 m/cex), Halimem, YTO B CpeqHeM B CEKYHAY pacxompyercd
25 T B3pHIBYATON'G BelLIECTBA.

B Hamelt e paxere Toapko 45 ke, T. e. B 555 pa3 MeHslle.
[MonaTHO, YTO H MACCHBHOCTb PAKETHOH B3pLIBHOH TpyObl HEOObLIAS.

Bo B3priBHOI TpyGe paxeThl BEIGPAchIBAIOTCS He TAXKEILIe sapa,
a TOJIbKO MOJIeKYJbl ra3oB. EcrecTBeHHO, YTO CKOPOCTb HX IOpasno
GOJIbILI® CKOPOCTH sifep W JOCTHraeT 5 xu/cex. Takoro xe mopsimka
¥ CKOPOCTh, MoJiyyaeMasi pakeTol. [opsiume rasbl OTLAIOT CBOIO pa-
GoTy mylleyHOMY SIAPY HaJeKO He B IIOJIHOM BHIE, HO TOJbKU MOKA
RaxolsTCs B NyILIeyHOM KaHaJje. BbIXOms U3 Hero, OHH €Hle HMEIT -
TPOMAAHYI0 YIPYTOCTh U BHICOKYIO TEMIEPaTypy, U4TO MOKa3hBaeTcs
3BYKOM M CBETOM OpYIMiHOTo BhicTpesa. IlocTemeHHO paciuupsiio-
mascsa B3pbplBHAs TpybGa pakeTel HACTOJIBKO JJIHHHA, YyTO TeMIlepa-
Typa H YHODPYroCTh BHIXONSIMX H3 pacTpyba rasoB, cOBepUIEHHO
HHuTOXKHBl. TakuM 00pasoM B paKeTe SHEPrusi XUMHYECKOH peak-
YU MCIOJb3YeTcs fMouTH 0e3 ocraTka.

Crartbs BOepeble HameyaraHa B 1914 r.



UCCIIELOBAHWE MHUPOBbLIX NMPOCTPAHCTB
PEAKTUBHbIMU TNNPUEOPAMU

(1926)
NPEOJUCJITIOBUE

CrpeMmJyieHHe K KOCMHYECKUM IYTEINECTBHUAM 3aJI0KEHO BO MHO
#usBecTHBIM ¢aHTazepom JK.-Beprom. Om mpoGymun pabory wmosra
B 3TOM HaNpaBJeHWH. JIBUMHCH KeJMaHUs. 32 KeJaHHSIMH BG3HHKJIA
DesATeNIbHOCTh yMa. KoHeuHo, oHa HH K ueMy Obl He I03€4a, €cJIH
65l He BCTpeTu]a NOMOLIb CO CTOPOHBI HAYEH.

Eme c OHBIX JieT s Hallel NOyTh K KOCMHYECKHM I[OJeTaM.
310 — nenTpobexkHas cuila U ObicTpoe ABUKeHHe (cM. Mo «['pesnl
0 3emiae u Hebe», 1895). IlepBas ypaBHOBeMINBAaeT TsXKecTb U
CBOIMUT €© K HyJio. Bropoc — mojHuMaer Tesa K HebecaM H YHO-
CHT HX TEeM LAJblle, YeM CKOpOCTh GoJbile. Brlunciesua wmorau
vKasaTb MHe H Te CKOPOCTH, KOTOpbieé HeoOXOMUMBI Js OIBROOOXK-
JleHHS OT 3€MHOI TSAXKECTH M NOCTHXKeHHS maHeT. Ho kak ux mo-
JY4daTh? BOT BONPOC, KOTOpBIH BCIO KHU3Hb MEHS MYYHJ U TOJBKO
& 1896 r. GbL1 MHOIO oOIpeneNeHHO HaMeueH, KaK Hauboiiec OCY-
UIeCTBHUMBbIH.

Jlonro Ha pakeTy s CMOTpeJ, KaK BCe: C TOUKH 3DEHHs YBece-
JeHHH W Majernbkux TnpuMeHenuii. OHa [maxke HUKOTAA MeHS He
WHTEpeCOBaNa B KauecTBe HTPYIIKHM, MEXAY TeM, KaK MHOTHE C
He3anaMsTHBIX BpPeMEH CMOTpeJU Ha pakery, Kak Ha OAsid M3 CIO-
©c60B BO3nyxowsaBaHusl. [loKomaBIIACh B HCTOPHH, Mbl HakaeM
MHOKECTBO 'H30Gperateneli Takoro popga. TakoBsl KuGaspumd u
Denopos. Muorma omHu TOJXBKO CTapHHHBIE PHCYHKH [A3IOF IIOHS-
THE 0 KeJaHHH HPUMEHHTb PaKkeTy K BO3AYIJIaBaHHUIO.

B 1896 r. s summucan kuuxkky A. Il. ®emoposa «Hopblfl npuH-
uun pospyxomsnasauusi» (C.-IlerepGypr, 1896). Mue mokasasnach oHa
HescHOM (Tak KaK pacyeTcB HHKAaKHX He HaHo). A B rakax ciy-
YafxX § NPHHUMAIOCh 33 BHIYHCJIEHHS CaMOCTOATENbHO — C a30B.
BoTr Hayano MOMX TeODETHUYECKHX H3olCKaHWH o BOBMOXKHOCTH IpH-
MEHEHUs] peakTUBHHIX NpPHOOPOB K KOCMWUECKHM IyTellecTBUSIM.
Hukro He ynomumanm go Mens o kumxke ®emopoa. OHa MHe HH-
Uero He Jasa, HO BCO Ko OHA TOJAKHY/Na MeHs K Cepbe3HblM pabo-
TaM, KaK ymabliee s6;/0KO K OTKDBITHIO [IbIOTOHOM TATOTEHHS.

OueHb BO3MOXKHO, YyTO MMeeTcs M €lle MHONO Gojiee cepbe3HbIX
paboT O paKeTe, MHe He M3BECTHBIX, H3JaHHBIX OYeHb 1aBHO. B aTOM
e TOoAy TOCTe MHOTrWX BBIUMCHEHHH $ HamucasJ MoseCTb «Bhe
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3emsn», KOoTOpas IOTOM Obljla HOMcLIeHa B JKypHaje «IIpupona
B JIOME» M Aaxke M3faHa ocoboit kuuro# (1920). .

Crapbiil JIHCTOK C OKOHYATEJbHBIMH (POpPMYJIaMH, CJAyYyaliHO CO-
xpanuBiuuiics, moMeded gatoio 25 asrycra 1898 r. Ho u3 npenbiny- -
LIero OUeBHIHO, UTO TEOPUEI0 PaxeThl § 3aHUMaJCid paHee ITOTO
speMenH, uMenHo ¢ 1896 r.

Huxorga s He NpeTeHACBaJ HA MOJHOE pelllcHue BOIPOCa. CHa-
yaJjia Hen3OGeXHo HAYT: MbICJb, (paHTa3dsd, cKka3ka. 3a HUMH LIECT-
ByeT HayuHbil pacuer. M yxke B KOHIEe KOHIIOB HCIOJHEHHE BEH-
vaer Mblcab. Mou paGoThl O KOCMEYECKHX MyTEIUecTBUSAX CTHOCSAT-
csi K cpenseil ¢ase TBopuecTBa. Bosee yeM KTo-iilyab A HOUAMAIC
Ge3nHy, pasmgeNsioUIyi0 HAE0 OT ee OCYUIECTBJEHHs, TaK Kak B
TeueHHe MOeH XKH3HH s He TOJbKG MBICIHJ ¥ BBHIYHCTSA, HO H
UCITOJIHSAJ, paboTas TaKkKe DYKaMH.

Onnako Heqb3sd He ObITh HAEe: HCICVIHEHHIO M[PEALIeCTBYeT
MBICJIb, TOYHOMY pacueTy — daHTasusd.

Bor uyto mucan 1 M. Puaunnosy, pemaxkropy «Hayuworo o6o-
3peHnd», Mepel TeM KaK I[OChLIaTh €My CBOIO TeTpaib (H3gaHa
B 1903 r.): «5I pa3spadoran HekOTOpbIE CTODOHBI BOMPOCA O HONHA-
THH B IPOCTPAHCTBCG C IOMOIUIBIO PEaKTHBHOTO NMpuGopa, MOLoOHOro:
rakere. MaTemaruueckue BBbIBOJIBl, OCHOBAHHble HA HayuYHolX HaH-
HBIX H MHOTO pa3 INpPOBepeHHbI®, YKasblBAIOT HA BO3MOKHOCTb C
IIOMOILBIO TaKUX NpUOGOpOB MOXHHMATBCA B HeGecHOe MPOCTPaHCTBO
E, MOxeT OBITb, OCHOBBIBATbH MOCENEHUS 3a IIpefeNaMu 3cMHOH aT-
Moceprl. [IpofinyT, BeposiTHO, COTHH JIeT, Ipexjae 4eM BbiCKas3aH-
Hbl@ MHOIO MBICJH HAaHNyT INpUMEeHeHHe, H JIOLH BOCLOJIL3YIOTCH
UMH, 4TOCBI pAacCesITbCH He TOJIBKO IO JIHIY 3eMJH, HO H IO
Jiwary Bcell BcesreHHOH.

IToutun Bca aHepruss CosiHma TMpomajgaeT B HACTOslEe BpeMs
Gecrrogle3Ho IJIs yejioseyecTBa, 6o 3emyis nmoayuaer B 2 (TouHee
r 2,23) MHIHapRa pa3 MeHblle, geMm Hcnyckaer CosHDe.

UTo CTpaHHOTO B HAee BOCMOJIL30BAThCS 3TGH 3Hepruch! Uto
CTPAHHOTO B MbICJAHM OBJANeTh M OKPYXKAIOMIHM 3eMHOH wmap Oec-
TliDefeJIbHEIM TIpOCTPAHCTBOMS...

Bce 3paoT, Kak HeRooGpa3uMO BeJHKa, kKak Oe3rpaHdyHa Bce-
seHHas. Bce 3malT, YyTo M BCA  COJHEYHAA CHCTeMa ¢ COTHAME
CBOMX MNJIaHeT ecTb Touka B MieunoM [Tyru. W camplft Mrpeunmi
TTyTh €CTb TOYKA MO OTHOIUIEHHIO K 3adupHOMY octpoBy. [lociennuis
e eCTh TOUKa B MHpE.

IIpouukHd JIOOH B COJIHEYHYIO CHCTEMY, pacmopsixkalica B HeH,
K2K X03silKa B JOMe: pPackpolTCH JH TOrda TaHHbl BCEieHHOH?
Huckonbko! Kak ocMoTp Kakoro-iuGyab KaMCIIKA WJH DAKOBHHEL
L€ pACKpoeT elle TaHHH okeaHa.. Ecau Obl Haxe yeoseyecTBO
oBJIAJIeNI0 IPYTHM COJIHIEM, HcCefoBano Bech Mieunwiid ITy1b, 3TH
MUJIMApAbl COJNHI, 3TH COTHH MHJITHAPIAGB IUIAHET, — T W TOTAA
Mbl ckasaau Obl TOo xe. VM Mussmapael aTH — Touka, W OHuY Obl He
pasobmauunn Boex Talty HeCGa.
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IlasHo Ju GBHUIO BpeMsl, KOTAA NOHHATHC HA BO3AYX CYVTATIOCK.

KOIL[YHCTBEHHBIM MOKYLIEHHECM H KaDaloch Ka3HRIO, KOTTA LACCYXK-
NeHde o BpalleHHH 3eMyiy HakasblBaloch CoxikeHneM. Heyxenu
4 Telepb CYXKIEHO JIONAM BNAarh B OWHOKM T&KOTO e copral

HameyaTaHHbI® paHe® MOH TPYAbl ROCTATh AOBOJBHO TPYAHO.
TlostoMy # TyT B CBOEM H3JAHHH COENHHSIO IPOLUIbIe PadoTel €O
CEOMME TO3IHEHIIMME JOCIMIKEHHIMH.

HEBECHbBI KOPABJIb JIOJI)KEH BbITb IMOJOBEH PAKETE

OcHoBa JedcTBUSL KaXKACTO dKUNaxa U KopabJsi OnHa H Ta XKe:
OBH OTTAJKHUBAIOT Kakyio-iu6o Maccy B OOHY CTOPOHY, & CaAMH OT
5TOTO IBHIAIOTCA B NpOTHBONOJIOXKHYIO. llapoxonm  orTasjikuBaer
BCAY, HAHpHKaAGJb M aspoijlaH — BO3MYX, 4eJOBeK H Jioalb —

3eMHOH ILIap, peaxkTHUBHBIE npubop, LHampuMep, pakeTa, CerHepoBO -

KOJIECO — HE TOJIbBKO BO3[yX, HO U Te BELIECTB2, KOTOpPble 3aKJIO-
ueHbl B HHUX CaMHX: NopoX, BoAy. Ecam Obl pakera HaxoXHJIach
L IycTOTe HJH B 3dupe, TO Bce XKe oHa mnpuodpena Obl DBUKESHHE,
Tak KakKk y Hee ecTh 3amac AJs OTTAJKUBAHIS: MOPOX HJIH ApYyrue
B3pbIBUATHL® BellecTBa, COAEPKAUIHE CIHOBPEMEHHO H MACCy H
SHEPrHIO.

OueBrgno, npubop mAJis HOBHXKEHHS B NYCTOTe IOJLKCH OBITh !

1onober pakere, T. €. CONePXKaTh He TOJBKO 3HEPTHIO, HO M OIOP-
HYI0 Maccy B camoMm cebe. :

HOns nyremectBuii BHe arMocepbl H BCAKOH Hpyroil Mare-
puanbHO#l cpenbl Ha Belcore 300 km, a Takxe eme AaJblie, MEXIY
niaHeTaMi M COJIHIAMH, HYXKeH CilelUaJibHblH TIpHOOf, KOTOpbIH
MB!I TOJNLKO IJI KpaTKOCTH OyZeM HasblBaThb paKeToH.

3ameTuM, YTO MeEX3Be3fHbIH 3dup ecTb Takas Xe MaTtcpHalb-
Hasg cpefa, KaK W BO3AYyX, HO IO TakoH CTelleHH pa3pexeHHas, 4To
HF B KakKOM CJIy4Yae He MOXKeT CJHYXKHTb Oncpo#. ToJabKO yCHOBHO
CHa He mpuuuc/isgercs K Matepuu. Jlaxe Hebecuble Kamuu {(6ouaH-
Jibl, @3pOJIHTHI, MafaloliHe 3IBe3Abl) B H2CKOJBKO TpPAMMOS BECOM
MOTYT B Hefl OBUraThCs C yxacawoued ckopocteo (xo 50 xm/cex
i Ooslee), He BCTpeuas 3aMETHOTO COMpoTHBJeHHst. OXHHUM CIGBOM,
2¢hUp B OTHOIICHHH COTMPOTHBJICHHS [BIHMKEHHIO TeJ MOXKET CUH-
TaThesd nycrorcii. Takxe W ero MOTOKH B BUAe JYyYHCTOH H 3J€K-
TPUYECKOH 3HEepPrHH 0<a3bl5alOT JHIIL Ype3BblUaiHO Maloe NaBJe
Eve Ha Tena. Tak uyTo Mb! MOKa HMH IIpeHeOpeKeM.

B3priBanHe He TOMIBKO MOMKET CJIYKHTb M MONHATAS ¢ IJIa-
HETBl, HO U JJin CUycKa Ha Hee; He TOJAbKO [Jd NOJNYYeHis CKO-
POCTH, HO M nja motepu ee. CHapan B COCTOSHHM YAAJgSTbCA OT

3eMaH, OnyxpaTh MeXAy LJaHeTaMH, MeXIy 3Be3AaMu, ncceuarb.

UJ1aHeThbl, NX CIYTHUKH, KOJblla U Apyrue HebecHble TeJa, BO3Bpa-
imarbcsd Ha 3emao. Jlumib 6bl OBLLIO AOBOJNBHO COAEpIKAIIern 3HEp-
[VI0 B3pBIBIATOrO Marepuana. BrnpouyeM, Mbl YBUAMM, UTO €Cib BO3-

MCIKHOCTb CIYCKAaThCsi HAa IIaHeTH, uMelpe artmochepsr, 0es:

BCAKHX 3aTpaT B3pbIBYATONO MaTepuaJa. '
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‘OCHOBHBIE JAHHBIE, HEOBXOJUMWBIE IJi1 HU3YUYEHHUSI BOIPOCA

PaGoTa TAroTeHus npu yjAajeHMH OT MJAHETHI

OueHb NPOCTBIM HATErpHpOBAHHEM MOMKEM MHOJYYHTH CJAEAYio-
-lee BhIpaxKeHHe MJs paborel T, HeOOXOLHIMOH IJA yAAJeHus enu-
{HUIIBI Macchl OT NOBEPXHOCTH IVIaHETHl pamHyca r, Ha BmCOTy h:

T=£—r1(l— 1 )
£1 r1+h

3nech g 0O3HAUaeT YCKOPEHHe TSKECTH Ha IOBEPXHOCTH JaHHOM
DJlaHeThl, a g,— YCKOPeHHe 3eMHOH TSI)KeCTH Ha IIOBEPXHOCTH
3EMJIH.

Ilonoxum B 310#i (opvyne h paBHbBIM OeckoHeyHOCTH. Torma
<orpefesuM HauOOJBLIYIO DAGOTY MpAd  YAAJEHHH ETUHHUIB MAaCChi
C TIOBEDXHOCTH MJaHeTbl B OeCKOHEUHOCTb M HOJMYUHM

T1=£ I‘l.
£1

33MCTI/IB, qTO £ €CTb THAXKEeCTb Ha 'l'IOBe'pXHO‘CTI/I ilJIAHEThl 11O

~OTHOUISHHIO K TsxKecTn 3eMJu, BUAUM, YyTo pabora, morpebHas MJas
yoajeHds eXMHHIBI MAacchl OT IIOBEPXHOCTH ¢JaHeTbl Ha CecrOHEYHO
-GOJIBIIIO® PACCTOsIHUE, paBHA pabore HOHATHS 3TOH Ke MacChl OT
‘TIOBEPXHOCTH Ha ONUH paguyC IJAHETH, eCcNiid MAONYCTHTb, 4t Cuja
TSXKECTH Ha Hel He YyMeHblIaeTcsl C yAaJeHHeM OT INOBepXHOCTH.

Taxkum 06pasoM XOTs NpPOCTPAHCTBO, KyLa INpPCHHKAeT Cuja Ts-
rotTeHus J000ff njaHerol, Ce3rpaHuyHo, OAHAKO CHUJA 3Ta Hpel-
CTaB/seT Kak Obl CTeHY HJH c(epy HHUTOOKHOTO CONPOTHBJEHHS,
-o6JIeKaloUlyl0 KpYyroM NJaHeTy Ha BeJUUHHY ee paguyca. Onosefite
2Ty CTeHY, HNpOIIHOUTe 3Ty HEYJOBUMYIO DPaBHOIJIAHETHYIO O560JI0Y-
KY,— U TATOTeHHE MOOeXACHO HAa BCeM €ro OeCKOHEYHOM IIpPOTSIXKe.-
HHU.

W3 mocnenneft gpopMysel BHAHO, YTO HpefesabHas padora T,

"IpONOpIMOHAaJNBbHA CHJIE TAXKECTH (g-) Yy NOBEPXHOCTH IIJIAHETHL

1
‘H BEJHUYHHE ee paxuyca. ¢
Iy paBHONJIOTHBIX INUIAHET, T. €. [AJsi IJAHeT OLHO¥ IJIOTHOCTH,
“IJIOTHOCTH, Hampumep, 3eMan (5,5), cHiIa TAXKeCcTH Yy HOBEPXHOCTH,
KaK H3BECTHO, NPONOPLHOHAJbHA PaNUyCy NJIAHETHl U BLipaKaercs
-UTHOWIEHHEM pajuyca r, IVIAaHEeTbl K pamuycy 3eMJd r,.
CJienoRraTeNLHO,

&1 rp rp rp

3nauut, npeaenpHas pabora T, upesBbHYafiHO OBICTPO YMEHb-
JIUaeTcs ¢ yMeHbLIeHHeM paAuyca r, IJIaHeTbl, HMEHHO T#K, KakK
‘YMEHbBUIAeTCS eC MOBePXHOCTh.
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Tax, ecan 3Ta paGoTa JJsi 3eMHOTO wWwapa (r,=r,) paBHa r,, HTH
$ 366 000 kem, TO AJa NJaHeTl ¢ ppaMerpoM B 10 pa3 Mexbinm
ona pasHa 63060 xam.

Ho mas 3eMaH C HEKOTOpOH TOYKH 3peHHUs OHa He OYEHb Be-
auKka. B caMoM [eJdie, ecJH CYHTaTh TelJIONPOU3BOLUTENBHOCTH Hed-
i B 10000 k@A, YTO TOBCJBHO BGDHO, TO 3HEPTHs 3TOTG TOPeHH:
BBIPa3uTCs MexaHunueckoll paboroit B 4 240 GO0 xem Ha | k2 ropio-
yero MarepHaJga.

BBIXOQHUT, UTO IJs MpELeJbHODO YHaJeHLs eIWHUIBl MACChl OT
NI0BEPXHOCTH Hallefl ‘nyaHerhl TpeGyercss pabora, KoTopasd comep-
JKUTCS TNOTEHNHaNbHO B 11/ MaccoBbiX eNMHHANAX HeQTH.

Tak, B NpUMEHEH#H K uesoBeKy, Becsemy 70 Ke, DOJyuuM
woJuuectso Heptu B 105 xe.

Hemocraer TOJBKO YMeHbSI BOCIIOJb30BATbCA 3TOH MOTyded 3Hep-
riuefl XUMHYEeCKOTO CPOMACTBA. .

CraHoBUTCA Bce-Takd OoJiee TOHSITHBIM, ITOYEMY YBOChMEPEHHO®
KOJIHUEeCTBO B3pPbIBUATCrO MaTepuaja CpPaBHUTENbHO C BECCM CHa-
psila MOXET MNOMOYb IOCJAENHEMY BIOJHE ONONeTh CHJIYy 3EMHOTO
TATOTEHUSI.

ITo Jlanrseio, 1 #* MOBEpPXHOCTH, OCBEIIEHHOH HOPMAJIbHBIMH JY-
YyaMH CcoJHIa, gaeT B vuHyTy 30 xaa, uau 12720 xen.

Uro6bl mosyuuth BCIO pabory, motpebHYio IJs1 mobenst 1 <2 Han
TS KECTbIO 3€MJIH, HYKIQ MOJIb30BaThcA 1 M® MOBEpXHOCTH, OCBelLIeH-
Holl siyuamu B TeueHue 501 MHH., WM BOCBMH CJHUIUKOM YACOB.

Bcoe 3T0 OueHb HEMHOTO, HO IIpH CPaBHEHUHM YeJOBEUGCKGH CHJBI
€ CUJIofl MpUTSIKEHUs MHOCJAeHsAs HaM JIOKAaXkKeTICs OrpOMIOH.

Tak, RONYCTHM, 4TO YEJOBEK KaXKAYIO CEeKYHIY HONHAMAeTcs IO
I(peKpacHO YCTpOeHHOH Jectsulle Ha sbicoTy 20 cu. Toraa mpemednb-
Eas paGora OyZer WM coBeplleHa TOJBKO B TeueHye 500 AHEH TsX-
KOTO TPYHAA, €CJH Ha eXeAHEBHLIH OTAbIX momapiM eMmy 6 uac. Ilpu
HpHMeHeHHH ISl nonxdstas 1 4. ¢. cokpatum pabory B 5 pas. Ilpu
10 «2. c. monagobutcsi Toabko 10 nHeH, a MpH HeNpephIBHOH pa-
6oTe — oKOJIO IlIeeJIH.

Ilpu 1ol paGore, KOTCPYIO MOTJIOMIAET JIETSIIHH  a3pOJaH
{70 a. c.), NOBONLHO ONHOTO IHS.

Jlns GospIMHCTBA acCTEPOUAOB H IJIsi MapcoOBBIX JIYH 3Ta pabora
MOJIHOTO OLOJIeHUsT TS2KEeCTH NopasuresbHo Mada. Tak, ayEsl Mapca
He uMeloT B Auamerpe Godblle 10 xkm. Ecam HpuUHATE AN HUX
3eMHYIO TWIOTHOCTb 5Y2, To pabGora T, cocTaBUT He Gojee 4 KeM,
T. @ COOTBETCTBYeT NMOAHATHIO Ha Oepe3y 4-m Buicothl. Ecau Gbl Ha
Hawre#l JIyne uau Ha Mapce oKasanHuch pasyMHBI® CYLIecTBa, TO IO-
Gena Ham TsxKecTblo AN HHX Oblia Obl TOpPasgo Jjerde, yem IJsl
huTegaell 3emiu.

Tak, nna Jlywm T, B 22 pasa Memblue, yem ajs 3cmau. Ha
KPYIHBIX IUIAHETOHOAaX W COYTHUKAx HJjader mobema HaZ TsKECTbIO
€oira Obl IYCTAKOM ¢ MOMOIIBI0 ONHCAHHHIX MHOK pEaKTHBHBIX
npr6opos. Hanpumep, ua Becre T, B 1000 pa3 memnplue, 4eM Ha
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3emJjie moromy, uro monepeuduk Bectol pasen 400 xu. ITomepeunnk
Metuceot — okose 107 xum, a T,— 8 15000 pas MeHblle.
Ho 310 rpomanHeiimne actepounnl; GoJplHHCTB0 Xe B 5—10 pas
menpiie. Jaa rux T, B MUJUIMOHBI Pa3 Meidblie, UyeM IJjd 3eMJIH.
U3 mpembinymux GopMyn HaifimeM IJs BCSIKOH ITaHEThI

h

T _ h . I8}
T, h+n 1+_’_‘_
n

Mk 3necs Beipasusiu pabory nonHatuss T Ha BBICOTY h OT [IOBEPX-
HOCTH TJaHeThl pajauyca r, Mo OTHOIIEHHIO K IOJHOH HanCoJblIeH
pabore T,. [To 3toii dopMyse BBIUHCIHUM

R 11 1 1 1

PR L 1, 2, 3, 9, 99, GeckoHeyHO.
r_1 ottt 1 1.2 3 9 ©
T 1’ 6’ 5’ 4’ 37 2’ 37 4’ 100 100’

IlepBast cTpoka MNOKAasbiRaer INONHATHe B pagvycax MJAHETHl,
BTOpasi — COOTBETCTBYIOIIYIO paGoTy, NpHHUMas paGoTy OOJHOrO:
OlloNIeHNs TAXeCTH 3a enuunny. Hanpumep, mis ynajgesus oT Mo~
BEPXHOCTH IJIAHCTBI HA ONMH €e paduyc HYXKHO COBEpUIHTH IOJIO-
BEHY ToJHOH paboThbl, a ANst ymajeHnss B OeCKOHEUHOCTb — TOJILKO-
BJBoe Ooviee.

HeoGxoaumbie CKOpOCTH

WuTepecHOo 3HATh, KaKOBbl JOJIKHBI ObITh CKODOCTH, NpHOGpe-
TaeMble PakeTod OT NEHCTBYS B3DPbIBUATHIX BEUIECTB AJIS TOIY, UTOOLI
OIIOJIETh COTIPOTUBJIEHHE TSATOTEHHS.

Mbl #e OyaeM NpPHBONKETH BBIUHCJEHHH, ¢ HOMOIIBID KOTOPbIX
CKODOCTH 3TH ODPENesioTcs, W OTPaHHYHMCA TOJBKO BbIBONAMH.

Taxk, ckopocTh V,, norpeGHast Ajis MOAHATHS PaKeThl H4 BLICOTY R
U MOoJydeHHs mocJe 3TOTo ckopocTd V, paBaa

V1=]/[ yry. 2enh

rl+ll.

Ecau TYT MONO2KHTHL, YTO V'-ZO, T. €. €CJIU TeNOo ABUKETCST BBEPX
IO OCTAHOBKH CHJIOIO TSIXKECTH, TO Halmewm

2grih
Vl-—_—‘l/“grl .
n + h

Koraa h 6eckoteyHO BeJHKO, T. €. €CJH MONHATHE OecripeJesibHO
¥ KOHEUHas CKOPOCTb HyJb, TO HeoOXomuMas Ajs TOro y NOBepX-
KCGCTH II12HEThi CKOPOCTb BBIPABUTCS

v, =1/2_§7;
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[To stoii Gopmyne BouucauM agaa 3eman V,=1117Q m/cex, uro
B 5 pas OnicTpee HaJ0bICTpefilllerd MYIIEUHOTO CHAPSAA HAPH ero
BblJIE€T® H3 XepJa.

Jlast maweit Jlyaol V,=2373 m/cek, T. e. 370 5/M3KO K CXOPOCTH
cHapsiAa H CKCPOCTH MOJeKkysn Bomopoxa. Jlas mnaners Arathl,
pMmelolell 65 KM B OHAMETpe M IJIOTHOCTh, he OOJbIIYIO IJ/idTHOCTH
3emsu (5,5), V, menee 5,7 m/cex; Takywo e IOYTH ckopocte V,
mpafimeM M IJs cnyTHikoB Mapca. Ha atux Tejax coshewning cu-
cTeMBl JOCTATOYHO cJjerka pas6exkarhbes, yroObl HaBcerza ocBoGo-
RUTBCS OT CHJIBI HX TSAPOTEHHS U CHENAThCA CAMOCTOATE bl mJa-
HeToll.

Jas mjaaHeT, paBHONJIOTHBIX ¢ 3emJed, NOJyIuM

V1=I’1-l ?—g;l’
D
Toe g, U r, OTHOCATCS K 3eMHoMYy wapy. M3 dopmyJsl BUgHO, UTO
npenesbHasi CKOpocTh Opocamus V, B 3TOM Cjytae MpoNCpLHOHANb-
Ha pajuycy r, NaHHOH MJIaHETH.

Tak, naa naubosbluero naanerouna BecTb!, momepeyHiK KOTOPOIl
6iu3ok k 400 xkm, maiinem, uro V,=324 m/cek.

DTo 3HAUYHT, YTO axke pYyxKeHHas NyJas OCTABJSET HABCErAa
Becty u pemaercsa asposuroMm, Kpykamumca Boxpyr CosHua.

ITocnenusia ¢opmyna ymoOHa IJasi ObICTPOTO COOGQaxEHHS O
cxopocTsax OpocaHus Ha pasHOILIOTHBIX IJIAHETAX PAa3HOH BeJIIYHHBL
Tax, Merucca, oluH M3 KPYNHBIX acCTEPOHIOB, HMEET gHAMETp pasa
B 4 MmeHbIlle, ueM BecTa, U cKOpOCTB MOATOMY GYHET BO CTOJIBKO K€
pas MeHblle, . T. €. okoJao 80 a/cek.

Beunoe kpyxenue BOKpYr IJaHeTsl TpeOGyer paloThl BIBOe

menbuielt u ckepocTH s )2 = 1,41... pas MeHsmedl, yen fid yua-
JeHus1 B GECKOHEYHOCTb.

Bpemsi noJjera

Mebl He 6ymeM ryT NPHBCAHTH BecbMa CJOXKHBIX (OpPMY., ofpe-
AcNAIOWUX BpeMsl noJjeta cHapsaga. Tem Golee, 4To 3TO BOTIPOC He
HOBBIH ¥ |pelleHHbIH, H Mbl OyldeM TOJbKO IOBTOPSTb H3BECTHOE.

Bocnoabsyemess JIdIIb ONHUM BbIBOLOM, Upe3BbIYafHO fIPOCTBIM
U MOJIe3HLIM, JJis1 pellleHUsl MpocTedllluX 3anay ¢ BPeMEeHH ABWXKEHHS
paKeTsl.

s BpemeH: { maneHu#d HENOABHXKHOTO CHAayajla Tera Ha IJia-
HeTy (WJIK cOJIHLIE), COCPENOTOUEHHYIO B OLHOH TOuke (IpH TOH *e
aacce), xalimem

S T a2/
(=2l B aesin )/ L.

ry l 2g i/ r I ]/ 2

Tyt r, o3Hauaer paccrosmue, ¢ KOTOPOrG Telo Hayngasi Haje-
Hpe; r— B&JIHYHHA 3TOTO NafeHMd; r,— Paguyc IJIaHeTh, a g —
YCKOpDEeHHE TSXKECTH B 3TO BpeMsi v ee MOBSPXHOCTH.
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Ta xe d¢opmysna, koHeuHO, BBIpaXaeT W BpeMs IOAHATHA OF
(r.—r) no r,, xorma Teno TepsieT BCIO CBOK CKOPOCTb.

Ecniv mOJMOXHTB, YTO I =TI, T. €. €CJH OLpeleJuThb BpeMs na-
JAEHHS IO IEHTPA COCPENOTCUEHHOH IJIaHeThl, TO MOJYYHM H3 ITO-
crenHeld (popMyJibl
(=" 2 T2

2 Ty /g

[Ipu OOGBLIKHOBEHHBIX YCJOBHAX 3Ta (opMyJa HaeT TakxKe MpH-
CJIH3UTENIBHO U BpeMA IajeHHs N0 [IOBEPXHOCTH MJIaHeThl, HJIIK
gpeMsl NOJHATHS pakeTbl C 3TOH NOBEPXHOCTH JO OCTAHOBKH.

C 1pyro#l CTOpOHBI, BpPeMA TWOJNHOTG KPYrOBOTO 0OpAILEHHS
Kakoro-HuOyab TeJsa, HalpHMep CHapsna, BOKPYD IJIaHeThl {HJIH
COJIHUA) paBHO
tl=2ﬂ' _"_2_ __L?_ 5

n g

Toe r,— paguyc NJAHEeThl ¢ YCKOPEHHEM g y I[OBEPXHOCTH, a F,—
paccTosiHHe Teja OT ee IEHTpa.
CpaeHuBasi o6e QopMmysbi, HalxeMm

t,:t=4 Y 2=5,657.

Crajio GbiTh, OTHOLIEHHEe BpeMeHy OOpauleHdsl KaKoIo-HHOYIb
CIYTHHKA K BPEeMEHH €erc LeHTPaJbHOTO MAaieHHs Ha MJIaHeTy, CO-
CPeNOTOUEHHYIO B ONHOH TOUKe, paBHO 5,66.

Hrax, uToObl MOJNYyYMTh BpeMsl NMageHHsi Kakoro-HHOyAb Helec-
HOrO T2sia (HaupuMep HameH pakeTsl) B LeHTp (uam mnpubau3u-
TEJbHO Ha MOBEPXHOCTh), BOKPYT KOTOPOTO- OHO 0Opamiaercd, Haupo
DBPeMs 3BE3NHOTO obpalieHuss 3TOTO TeJa 1Mo KpYry Yas3AinTb Ha

5,66..

Tax, ysuaewm, uro Jlyna nazaer mgo 3eman 4,8 cyrox, a JeMis
ro Conuna — 641/4 cyToK.

Hao6oport, pakera, OpouienHass ¢ 3eMJH H OCTAHOBHRUIATCS Ha
paccrosinuu JIyHBI, JeTena B TeueHue 4,8 cyrok, WIH OKOMO 5 HHEH.

Takxke pakera, OpowenHass ¢ CoJHIA W, OCTAaHOBHBLIAICS IO
BJHSHHEM MOTY4eldl Cu/bl ero TADOTEHHs M HELOCTAaTOYHOMH CKOPOCTH
pakeTel Ha paccrosHud 3eMJH, ymorpebusia Obl HA CBOH IOJeT
OKOJIO 64 CYTOK, WJM CBBILIe 2 Mecsles.

Pa6ora cOJHeYyHOro THroTedus

Onpenenum pabory tarctenuss CoJiHIA, KOTAA pakerta OTHpaB-
rsietcss ¢ 3eMHCDO mapa. KcHeduno, BulPOgHEe BCEro, YTOOBI wHapsl
6bl1 HanpaBJeH TO TIOAOBOMY HABUKeHHIO 3emau Bokpyr CosHIA..
TyT MOXEO BOCHOJIb30BaThCs TaKXKe U BPALICHHEM HamleH nJIaHeThl
FOKPYT OCH.

Pa6ora paxeTnl cjaraercst u3 AByX pador. Ilepsast — oucJieHue
3eMHOH TSKECTH, BTOpas — NPeofoJIeHHe CONPOTHBJeHUs aTMoche-
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pel. I e[MHAIBI MAcChl, HANPUMED TOHHBI, NepBast pabura Bbipa--
xaerca 6366 000.Tx, unn ckopocteio B 11 170 m/cex. Ecau pakera
OGyaer OpollleHa NO HEMNPABJEHHIO TOLOBOIG ABUKEHHS 3CMJH, TO-
OHAa ypaagaurcs or 3eMsH U chenaercs cnyTHukoM CogHLA, Kak H
3emass. Oma Takxke Gymer HUMEeThb CEKYHAHYIO CKOPOCTb, MOUJIOXKHM
(cpennio), B 29,5 xm/cex. IIns Toro 4ToObl Tellepb 0Ha COBCEM
yoamunack or CousiHIa, Hago paboTy ee TOJOBOTY JBHUIKEHHS yBeJH-
wpTh B 2 pasa WIH ckopocTh B 2, T. e. NPHGAaBUTH efl CKOPOCTD,.
pasayio 29,5 (V' 2 — 1) = 12,21 xn/cex. Tlonuas paGora seIpaikaer-
csl oTHOCHTeJBHBIM uncaoM (11,17)%-+ (12,21)% a ckopocTs, ro1pes-
Has [ noamyuenns Bcedi paGorel, Gymer V11,177 +12,212=
=16,55 km/cex. Tak Kax y pakersl BTOpO# ONOpHL HET, TO GHa Cpasy
JOJKHA TpHOOpecTH 3Ty CROPOCTb, OTTAJKHUBASCh OT 33MJan. Eciau
BOCIIOJIB30BATHCS] BPALECHUSM SKBATOPHAJBHEIX TOUEK 3eMJIH, TO 3Ta
CXOpPOCTb ellle yMeHbIHTCA Ha 465 m/cex U OGymer (OCIABJATH .
16 085 wm/cex, T. e, okono 16 Km/cex. Droit ckopoctn Oo.10e deM
JOCTAaTOUHO JAJIs TODO, YTOOL!I moJeTeTh Ao JioGoil IHyaHerbl COJIHeY-
no#i cucrembl. C Hell MOXHO BeyHO OJyXLaTh MeXAY 3Be3LaMH
(conHmamu), HPKOTZA He OCTAHABJHBAsCh. TOJBKO Heb3a Oyler
BLLJIETETh M1H, BOpHee, YIAJUTbCA HaBCerAa OT Hamero MieyHoro -
Flyra. Ecau 6bl Mbl B3AyMasd HayaTh IOJET MHPOTHB TOMOBOIC -
LBHXKEHHsS 3€MJH, TO HorpeGoBajach Obl rpoMajnHas CKOPOCTb U
yxacawoouas pabora, uroObl OT0JeTh CoJIHeUHoe Tsrorenue. Jleii-
CTBUTEJIBHO, B IIepBOM CJydyae Mbl yhaJjseMcs OT 3eMJH, HO He Te- -
psieM ONsiTb CBOEH romoBoil ckopocTH B 29,5 xm/cex. Ilpn orran-
KHBaHHHM OT 3e€MJIH B IPOTHBONOJIOKHOM HANpPAaBJEHUM, YTOOHl yaAa- -
JquThcst or CosiHIA, MBI JOJIXKHBL NOTEPATH ITY CKOPOCTb M MpHOO-
pecTH elle NpOTHB TOMOBOIC JABHIKEHHA CKopocTh B 41,7 xm/cex,
T. e. Beero 71,2 Kkm/cexk. Bea ckopocTh, ToTpeSHAs MJisi HALUETO -
nena, 6ymer V 71,2°+11,2°=72,1. Jta ckopocTb B 4l/2 pasa GoJb-
me, a paGora Oosblie B 20 pa3, KOJIHYECTBO K& B3phiBUaTH'X Be-
IIECTB HeBooODa3uMO BeJdko. MeHee HeBBITOLHBIM Oymer 6poca-
HHe CHapsga B HOPMAJbHOM HAaTNpPaBJEHHH K TFOZOBOMY MyTh 3eMJH.

Conporusienue atmocdepbl IBHIKEHHIO CHapsaja

IToxa ™Mbl TOKaxeM, 4YTo COTPOTHUBJEHHE aTMochephl ecTb pa--
Cora He3HauuTeNbHAs [0 OTHOLIEHHIO K paboTe TAroTeHus. [lotom
3TH BOMpoCchl pa3bepem ocHoBaTenbHo. I1ycTh cCHapsam HMelr OTBec-
noe nBuxeHue. Ecnu cekyamHoe yckopehue ero 30 m/cex, mo OH
IPOHUKET 53 KM, T. €. HOUTH BCIO arMocdepy B TeueHne J3 CeK.
{lpu astom mambospimas cKOpocTh cocTaBHT 1 xm/cex. Ho Benb,
5T0 CKODOCTh Ha BEICOTe, TN BO3AyXa NOYTH HET. Mbl moxeM
NPUHATD CPeJHIO0 CKOpOCTh He Gouwee 0,5 xm. IaBienwe na 4 M
CeyeHHsl paxeTel He OymeT NpEBBILATHL IIPH TaKOH CKOPOCTH, IO -
M3BeCTHBIM (opmysam, 100 7. Ho Tak kak pakera O4eHb [JIMHHA,
uMeeT X0polyio GOpMYy M ABKKETCS O4YeHb GHICTPO, TO TG AdBJe-
HHE Ha NJOCKO® CeueHHe yMmeHblIaercs no Kpaifinelh Mepe B 100 pas..
3nauut, oHO OyAeT He OGosiee 1 r. Hama Goubliass pakera BECHT:'
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He Menee 10 1. JlaBnenue Ha Hee Oymer He MeHee 40 7. Takum
o6pasoM ©OHO cocTaBWT uncjo B 40 pas Goublie TOTO, KOTOpoOe
BbIpAXKaeT CcpedHEee COMpOTHBJeHHe aTMocepbl. ITonHas pagora
crapsga uad pabora TAroteHun, KoHeuyHO, OyAeT B TbiCA4M pas
Gonbie paGoTbl colpoTuBieHuss arMmocdepsl. OTcioga Takxe BUI-
HO, YTO BO3AVX He JOJKeH OKasblBaThb 3aMeTHOrO BJIMSHHUS HA CKO-
POCTb IBHIKEHHS paKeThbl.

HUmeromasca aHeprus

IlpuBoguMm Tabiumy, CONEpXKAIIYI0 NAaHHbIE O KOJHYECTEe SHEp-
rkid, BblIeJsieMo#l NIpH CrODAHUM pasiHYHBIX BELIECTB, OTHECEHHBIE
'k 1 ke BemecTna.

Ta6auna 1

TFopenue. Kucropon Boabmue Pa6ora Ckopoctb | OTHOLIEHHE
cBOi KaJopuu Kem M[cer pabor

H, n O,, noayuaioorcs na- 3200 1,37-106 5180 1,455
pbl BOALI

To e, HO moayuaercd 3736 1,6-1086 5600 1,702
BOZa

To xe, Ho moayuaercs 3816 1,63-106 5650 1,730
aen

C u O,, nonyuaerca CO, 2200 0,94.108 4290 1,000

Ben3un HgCq u O, mo- 2370 1,01.106 4450 1,078

ayyaerca H,O n CO,

Fopenne. Kucaopon Boapine Pa6ora Cxopocts | OTHOWeHHE
H3BHE KaJOPHH KeM Mlcex pa6or
|
Topur H,, monyuwaercs 28780, 12,3 . 106 15 520 13.08
H,O
Fopur C, mnonyuaercs 8080 3,46 - 106 8240 3,673
CO,
TOpUT yrIeBo10pos, NO- I 10 000 4,28 . 106 9 160 © 4,545
aydaercs COg u Hy,O
13000 5,56 - 106 10440 5,909
Paxnit 1,43-109 | 0,611-1012 | 3,44.106 0,65 - 106

Mer Brpemi, uro paGoTa TATOTEHHsT 3eMiH Ha | K2 Macchl CO-
crapjser 6,37 < 10° kem, uwan ckopocTs B 11 km/cex. C srod paCo-
700 Mbl U OymeM cpaBHHBaThb SHEPrdio, KOTOpO# MOXKer paclops-
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KaTpCA YesoBek. BepxHss wacTb TaGMuUIbl OTHOCHTCS K TOMY cay-
4al, KOTIa Mbl JIETHM B IYCTOTe H MOTpe6JseM COGCTBCHHDIY,
3alacHbli KHCJAOPOL. . B 3TOM ciyuae sHeprus B3pblBuatsix Be-
DIeCTB II0 KpaliHeil Mepe B 4 pasa MeHble, YeM HYKHO I7S OCBO-
GoXxIeHHA HX OT HyT TATOTeHHMs, Npennosiaras IOJHYIO YIliJIH3a-
uuo roperus. CooTBeTCTByIOIIAsi CKOPOCTh pasa B 2 MeHbine. Humxk-
Efig yacTh TaGJHUBI OTHOCKHTCS K IOJETY B BO3AYyXe, KOTAA Mbl
MOXKEeM 3aMMCTPOBAThb KHCJIODOL M3 OKpYyKalolleH cpenw:, He 3ama-
casg ero B pakere. B TakoM ciyyae HMeIOLIasicss SHEPTHs OGyaeT
pasa B 2 Ooublie, 4eM MOTPeGHO, TAKKE H CKOPOCTb 3HAYHTEJb-
Hell L.

B o6meM BBIXONHT, YTO SHEPIUsi B3PHIBUATHIX BEUISCTB OKA3bl-
BaeTcsl JAaJleko HEJOCTaTOUHOH [Js1 Toro, 4TOOB 3TH BelUecTBa
MOTJIM CaMH TpPUOOGDPECTH CKOPOCTb, OCBOOOXKMAIOUIYIO HX OT 3€M-
HONO TATOTeHUs 2,

Herpynao snemeHTapHO mOKasaTh, 4TO, HECMOTpPS Ha 310, CHa-
pSIl MOXKEeT INOJY4HTb JIOOYI0 CKOPOCTb, — CTOHT TOJIBKO 3&MacTH
noGoJsplie  B3peIBYaToro Marepuasna. Ilpu ennHume 3amaca mo oT-
HOILIEHHIO K BeCy IYCTOIO CHapsla, OYEBHAHO, H CKOPOCTH OyIer
6nuszka K 5 Km/cex®, TaK XakK OTTAJKHUBAIOI[HECS Macchi OIMHA-
KOoBbl (cM. Tabsuny). Ilp¥ OTHOCHTENBHOM 3amace B 3 eIAHHILBI
CKOpOCTh pakethl OymeT yxe 10 xm/cex. IIeHCTBUTeNbHO, OrOPOCHB
JiBe eIMHMIEI B3DLIBYAThIX BEleCTB, NOJYUYHM CKOPOCTh pakeTsl (C
ocTatkoM) B 5 Km/cex. B3appiBas ocTarox, Npu6aBHM CHapsly emle
ckopocTh B 5 ki/cex. Becero npuodpereMm. 10 xamjcex cxopocri. Tak
Jlerko TOKayKeM, 4YTO IpH 2amacax B3phIBUATHIX BemiecTs 3 7, 15
v 31 nouyuuM ckopocTH kopabas B 15, 20 u 25 ku/cex. Mexny
TeM Jaxe AJs OCBOOOXKAEHHS OT COJIHEYHOTO TATOTEHHS HOLONBHO
ckopocTH B 16—17 xm/cex.

Pasnoxenue atoMoB ecTh HCTOUHHK OTPOMHOH SHEpPruu, Kak
3T0 BHAHO M3 TMOCJeNHeH CTpokn Talaulbl. DTa SHEpPrusd B
4C0 000 pa3 OoJblle camoii Moryyed xumuueckodf 3uepriu. Hemo-
CTaTOK €e B TOM, YTO 'OHA depecuyp IOpOra, HEOOCTYIHA 4 HCTe-
KaeT KpafiHe MeJJIeHHO, XOTS W B NpOmo/KeHHe Thicaud Jjer. Ecim
6bl Mbl maxke moGbin 1 ke pamus (KOJHYRCTBO, €Ile He ANGhITOo®
£ Mupe), TO M TOTHA BHAEJNsAeMas UM SHeprus nana OB TOJBKO
15 xem/cex, 1. e. sHepruio pabouero. 3HAYHT, TAKOH MOTOp IpH
OIHOM Bece C aBHALZOHHBIM OyHer mo KpaiiHell Mepe B 7 pas
cnabee mocnenderc. I1puToM Mbl He HMeeM ellle pafHeBOrc MOTOpa,
La u nena | xe pagus He MeHplle MuJJHapaa py6maei. Ho nenbss
CbITb YBEpeHHBIM B TOM, UTO He HAiJyTCs CO BpeMeHeM ACILUEBbIE
¥ GBICTPO BBIfENAIOUIHe HCTCUHHKI SHEPTHH.

* Iocnenuuit cronbex B Tabm 1 mpencrasisieT co6oif OTHOIeHHe PaGOTH,
10JIyYaeMoli ot 1 ke nanmoro ropiovero, K pabore, mosnyuaemoit or 1 k2 CO+O:
npu cropandd B CO,.

2 DTO OTHOCHTCS K cjly4alo, B KOTOPOM BCf Macca B3DHIBYATOro BeIIECTBA
JlOJDKHA  OCBOGOIMTBCH OT 3eMHOTO TAroTeHus. — [Tpun. - Llandepa.

* [IpH 9TOM NpeANoJIaraeTcs, 4TO B3phIBUATHII MaTepHAJ OCTaeTCsl Ha MecTe,
a nycToH CHapal JIETHT ¢ ykasaHHON cKopocTbio. — Ipum. Llandepa.

8 x.a. Llnonkosckuit
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[MosyueHue Kocmuueckux CcKopocTeii BooOme

Mebi MOXKeM TaKkylo CKODOCTh MOJYYHTH U HA IuaHeTe. [lonyune
ee, Mbl ygajaseMmcsa B 3(QHpPHOE IMPOCTPAHCTBO, OMyXIA3eM cpenu
naaner ¥ gaxe cpenyu 3se3n. Ho ecan Mbl He OyfgeM HMETh TaM
peakTHBHOTG IpHOOpa. T0 HBUXKEHHE Haile Gymer NOAOCHO ABUXKe-
iuio GouiMaa, T. €. OHO He OymeT 3aBiceTh oT Hamed Bogu. Ciaeno-
BaTeJbHO, 0e3 pakeTHoro npubopa oGOHTHCH BCe paBHC HEBO3-
MOKHO.

[MonyyeHH® CKOPOCTH Ha 3eMJe HMeeT GOJbIINE MPeHMyLlecTBa,
TaK Kak, ABHrasicb II0 ee LOBeDXHOCTH, Mbl MOXKEM MOJy4yath He-
NpephiBHbIH NPUTOK SHEepTHH, He TpaTs 3atac.

ITepeuncsio TYT HEOCYUIECTBHMbLbIZ CPEICTBA INIOJNYUYEHUst KOCMHU-
YeCKHX CKOpOCTeH.

1. HeBo3MOKHO IyCKaTb CH4pSJ C BpPALIAIOIICIOCH KoJjieca HIM
FHTaHTCKOH Kapycesd, TaK KaK CKOPGCTb IO OKPYXKHOCTH KoJeca,
He3aBHCHUMO OT €ro pasMepoB, He MOXKET ObiTh Oojee 500—
1000 m/cex, a 31O — CKOPOCTb He KocMHueckas. Jlaxke mpu 3To#
CKOPOCTA KOJIeCO HOJDKHO pasopBaThesi OT IEHTPOOeKHOH CHJIBL
KpoMe Toro, HM OQUH OPraHH3M He BBIIEPXKHUT ee NeHCTBLA [Jaxe
LpH nuMaMmerpe koJeca B 1 K.

2. HeBosMo:kHA KOPOTKAas NyLIKa, TaK KaK OTHOCHTEdbH25 Ts-
JKeCThb B CHapsge pasnpoOHT opramusM. [axe [ymKka ZJUHOA B
6 xm- mana. IlpuBogutcs s cHapsA B JABHMKEHHE Tras3oM, B3PHIB-
YaThIM BELECTBOM, 3JEKTPOMArHUTHOH CHJIOH, — 3TO BCe pPABHO.

3. HeposMokHa BepTHKaJbHAS NYIIKA, TaK KaK Taxkue COOpY-
JKeHHSI NpU OOJBIIONH BBICOT® HEOCYILECTBHMBL.

4. HenpakTuyHa rOpH3OHTaJbHAs I[yIIKa, HE3aBUCHMu OT €€
JUIHHBL, TAK Kax CHapsii INpH BbLJIET® ObICTPO MOTEPSeT MHONTH BCIO
CBOIO CKOPOCTb B INIOTHOM cJjioe Bo3nyxa (Ta6na. 2). M3 BacbMo#
CTPOKH Tabmuubl BUIHO, 4TOo pakera B 10 m BecoM, C mJOILALBIY
roflepeyHoro cedeHuss B 4 m°, OpH TOPU3OHTANbHOM JBi KEHHH
B 8 km/cex Tepser 20°%o croell KHHCTHYECKOH 3Heprud. ITC — IpH
ipostere B 50 xkx. Ho Benr mpu rtakoil cxopoctd oHa OyAeT ABU-
raTeCsl KpHBOJIMHeHHO, He Boifiger u3 armocdepbl. [lostomy oHa
rroTepsieT ObLICTPO BCIO CKOPOCTh HJIH paHpllle TOTO yHaler Ha 3eM-
s10. Ilpu ckopoctu 16 xm/cex oma morepiaer 80%¢ cBOeH =2HEpruu.
Ecau ke paxera uMeeT MeHbIIYIO Maccy, T. €. 0e3 samaca B3pblBua-
1HIX BeHlecTB, HAaNpuMep, NpH Macce B 1 m, TO yXke IPH CKOPOCTH
B 4 Km/cex oHa moTepsieT ITOJIOBUHY CBOCH 3Hepruu. MaccdiHOCTB
cHapsaa MHoOro ofjerqaer ero noJer. M3 gecsaTofl cTpoku TaGJHIbL
BHIHO, 4TO Iyilika Ha BBICOUAHIINX Popax TEPNHMA, TaK K4k SAPG
jlaxe IpH CKopocTH 5 12 km/cex TepsieT Toabko 13,59%a cpoeft
SHEpTHH.

5. HeBo3moxkHO MNpHOOpETEHHE KOCMHYECKOH CKOpOCTH Ha He-
GoJbIIMX KPYroBbIX NYTAX, TaK Kak LeHTpoGexHas cuia yOber
OpraHu3M, XOTS XOpOLIO YKPEIUIEHHYI0 B MOuBe AOPOTY K HE pas-
PYILHT.
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6. HenpaxTuuno # noJyuyeHHe KOCMHUECKOH CKOPOCTH, Ha OTpoM-
HBIX IYTSX, PACHONIONKEHHBIX TNOPH3OHTA/NBHO [0 3KBATODY, NOTOMY
UTO CONPOTHBJIEHHE BOBAYXa, KaK M B NpPeNBbIAYUIEM CJAYYae, MOTJO-
THT BCIO CKOPOCTb IBHXkeHHdA. Kojeca IJ1s ABUKYILETOCS KOCMu-
LeCKOTo 3KHmaxka (mns OOKerdeHusl TPEHHs) HENpPHTOIHBL.

Tabuuuya 2

Bec pakersi—16 m. Nlnomanb nomepeyHoro ceyeuuss paxkeTvi—4 u2.

YThinsanns Gopmbi—100%. Yaeasusifi Bec Bo3nyxa—6,0013 ya. Beca Boabl.
Conporusnenue BosayXa H paGoTa NPH NOCTosiHHOM CKOPOCTH CHapsiia

1. CxopocrH, xa/cex 4 6 8 10 12 16 17

2. Jlasnenve Bosayxa* ma mioc- | 6400 | 14 400{ 25 600} 40 000|576 000(102 400(115 600
KocTb B 4 M2 B m
P=0,0001 ¢2 4

3. IlaBnenne Ha pakery npu 64 144| 256] 400] 576 1024| 1156*
yTHausauun Ha 100%,m

4. Pabora pakets! mpu npoasu- | 640 | 1440] 2560| 4000{ 5760| 10 246} 11 560
wenun Ha 10 gM, Thic. mm

5. Ecan paxera Becut 10 m, T0' s onONeHMs 3eMHO TskecTH HyXHa paGoTa
He meHee 6370000 - 10 - 2=127 400 000 m.e. YMHOMa2eM Ha 2, TAK KaK yTHJIH-
3upyerca He 6onee 50% SHepPrHH B3phIBA.

6. PaGora comporuBaenns no |0,50] 1,13 ] 2,02, 3,15 | 4,54 | 8,06 | 9,10
OTHOILEHHIO K paGoTe B3phIB-
YaThix BewecTs B %. Ilpo-
6er 10 xm

7. To xe, Ho no ormowennio x |1,00| 2,26] 4,04/ 6,30 9,08 16,12| 18,20
paboTe nBHMKEHHs CHapsaa, %o

8. To xe, npu npobere 50 xm, %| 5,00 | 11,30 20,2 | 31,5 | 45,4 | 80,6 | 91,0

9. To xe, ecin nmycras pakera | 50 113 202 | 315| 454 | 806 | 910
Becutr 1 m, %
10. Nymxa Ha Beicote 8 k. 810 m,| 1,5 3,4 6,0 9,4 13,6 | 24,2} 27,3
npober 50 xkm, pabora, %o

Hexotopyio creneHb BO3MOXKHOCTH HMEIOT ra3oBbie ¥ B OCOGEH-
HOCTH 3JIEKTPOMAarHdUTHBI® MYMIKW NJHHOIO He MeHee 60 xx, pac-
LOJIOJKEHHble HAaKJOHHY B Iopax, TaK UTO JKEepJo BBIXOJAMT Ha BbI-
core 8 ka, IIe BO3NYX YXe BTPOe paspexeH.

O TOM, 4TO NYIIKA He MOTYT OblTh KOPOTKH, MHOTG Y€ IIHCa-
Joch. TTOBTODHM H Mbl HECKOJBKG CJIOB. [IpENNIONIOKHM, 4TO YEJNO-
3eK, NMOTPYKEHHBIHI B BONY, MOMET BbiIepXaTb OTHOCHTEJALHYIO TS~
aects, B 100 pa3 Goapmyvio seMHOH. CJIeLOBaTeNbHO, YCKOPEHH®
JBUXKEHHsS CHapsga B Nylike He MoXeT ObiTh Gosee 100G a/cex®

* Heo6xonumo 3ameTuTh, 4TO B HOBOM M3panum 1930 r. xuuru ,JlaBrenue
Ha naockoctb® K. 3. LlnoaxoBCKHil BbIBOAHT (OPMYJIBI, COTMAaCHO KOTODBIM
JaBlieHHe BCTDPEYHOTrO EO31YXa Ha TeJO 3HayuTeJbHO O6Oablue M BO3pacTaer
(cM. naparpad 67 B yka3aHHOH KHHMre) OpPONOPUHOHANBHO CENbMOH CTENeHH
ckopoCTH. XOTA 3TOT 3aKOH mpeAcTaBAseT CO60H TONbKO NMepBOE NMPHOIHMKEHHE,
HO BCe XK€ CONMPOTHBJEHHs, BbIYHCACHHbBIE B HacTosweH KHHre, yTpeOylOT IS
cgopocrel, OONbIWINX CKOPOCTH 3BYKa, NONPaBKH B CTOPOHY yBENHUEHHT.—
ITpun. Llandepa.

8+
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(10X100). Ecnu mHamo u3GaBuTbcs OT TATOTEHHA 3eMJH, TO INpPH-
XONHUTC B KaHaae NpuoGPecTH ckopocTh B 12 Km/ceKk. 1o MOXer
coBepiIMTLCS B TeueHHe 12 cek. Cpeamss cKopocTh sanpa Oynxer
6000 m/cex. B 12 cek. ono npofiner 72 xku. TakoBa H HANMEHbIIAS
anuna nymkd. Ho, no Bcefl BeposThocTh, oma AOMKHA ObIThb B
iC pas Oosblle, Tak Kak YeNOBEK H B JKHIKOCTH He BBLUICPKHT
GoJjiee, yeM pecsiTHKpaTHoe yTsixkesneHune. KopoTkue crajibHbie NyII-
Kd IPUTOAHBI JIHIIb IJs OPOCaHHs CTAJNbHBIX K€ CIJIOUIHbIX CHa-
raxoB. M TakuMe MymIKH ROJuKHBI ObITh IO Kpafineil mepe B 100 pas
INMHHEe OGLIKHOBeHHbIX apTH/NEPHACKHX Opyduf, WHaye W CHa-
psagbl 6e3 Jomell OynyT pasnpoOJieHbI.

®ur. 1.

C nepBoro pasa KaxeTcs, 4TO ras, CKOPOCTb YAaCTHL KUTOPOrO
1py OGBIKHOBEHHOH TeMIleparype He NpeBbilllaeT 2 KM/CeK, HE MO-
XeT naTh KocMuueckux ckopocrefi. Ho 310 omubra, xoTtopyio Ml
cefiyac BBISICHHM.

IIpencraBeTe cebe Gousblof pesepByap A ¢ BOOOpPONOM HJH
JpYrdM ra3oM H IPHMbIKAIOWIMA K HeMy HUMHHAPHYecKHd cTBos B
(dur. 1). Ha crapsa Npou3BOAUTCA [aBneHHe, TeM O6omace Io-
CTOsiHHOE, ueM pesepByap A OoJbllleé CPaBHHTENBHO C - 05LEMOM
meaueEapa B, 3HauuT, B HpeldesbHOM caydae pabora, HmoJyyaeMasi
SApOM, TPONOPLIHOHAJIbHA KBAaZPATHOMY KODHIO H3 STGH AJHUHBL
Cien0oBaTeIbHO, OHA EEOTPAHHYEHHO BeJIHKR. JTOT CTPAHHHI Ha-
pamoKcasNbHBIE BBIBOX CGOBSCHAETCS TeM, 4to padora coBepluaercs
3a cuer BceH rasoso#t maccel A. A Tak Kak oHa MO¥KeT OLITh Be-
JIMKa, TO U OTAaBaeMas CHapsfy paGora MoxKeT OblThb IpoMamHOM.
Benp G66BLIYIO CKOPOCTL IOJYyYaeT TOILKO He3HAUHTeNbHAash Macca
rasza B ctBojie W cam cHapsan. OcranpHas Macca B pesepsyape A
EMEeT MaJyl CKOPOCTb, HO 3aTO OHa OXJaxJaaercs. 3a Cd«1 3TOH
BbIIEJIEHHOH OTPOMHOH TerJIOTl W MoJayyaerca paboTa ABUKeHHs
siapa u rasa B ctBode B. $lcHo, uro ans NpHoOpeTeHHsT HAHGOJb-
nieft paGoThl # CKOPACTH IMOJIE3HO TIOJOTPEBAHH® Tras3a CipysaMH
papa HJHM APYTMMH HpHEMaMH, KOTODBIX MHOXECTBO. YECOHO MO-
JOTPeBaHKe 3JJNEKTPHYSCKHM TOKOM yepe3 HpOTsAHyThle B A TpoBOI-
HHKH.

B IHOC/ERYIOIIUX BBIYUCIACHUAX OYIZEM CUMTATh [aBJjenHe Ha
CEapssl NOCTOSIHHBIM, T. €. pe3epByap A oOueHb GOJbIIHM, HAIOJ-
HEHHBLIM BOJOPOXOM H ToporpesaeMeiM. Ha Bomopon TtsxkecTh neil-
ctByer B 141/2 pasa ciabee, ueM Ha BO3AyX (B OTHOWIRHIH Cry-
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MeHusl BHH3Yy), W MOTOMY Mbl NIPHMEM, HeCMOTPS Ha GOJBIIYIO Bbl-
COTY MNYIIEYHOI( XKepJa, IIOTHOCTh rasa BO BCeH CHCTeMe IOCTOSIH-
HOH.

ITosmyuum ypaBHEHHA:

P=p,-n-F. (1)

Jj:g=P:Q. (2

V=V2j-L. 3)

t=VaL:j. )

K=j:&, ®)

U3 stux ¢opmys Hafizem

Jj=8.K. (6)

P=(G-j): g )

n=P:(F-p,). @®)

L=V?:(2)). 9

3nech

K— oTHOCHTE/bHAs] TAXKECTb B fAApe;

J — CeXyHIHOe yCKOpeHHe sfApa;

P — naBnenue Ha a91poO;

n—4uCca0 aTMocdep JaBJeHusd;

L — pyvHa DyIxu, KMm;

t — BpeMs NpeGHIBAaHUS B KaHaie;

F— niomaap ceueHusi mymeyHOro KaHaJja;

V — nau6osibIuas CeKyHIHAs CKOPOCTb;

D — nnameTp ceuyeHus CHapsia H KaHaja NYIIKH;
p,=10 m|m*; naBienune 1 am;

G — Bec cHapsja, onpejesieHBHH HA IOBEPXHOCTH 3€MJIH;
&, — YCKOpeBHe THXKeCTH 3eMJd.

C nowmombio 3tux ¢opMysa cocraBuM Talu. 3.

W3 Tabauuel BUZHO, YTO NPH CrylleHHH razos go 1000 am u npu
LruHe nymkd B 720 xku MOXKHO HOJYUATH CkopocTh B 380 wm/cex,
MEXAY TeM Kak AJjs omoviedus nputsxenus ConHpna u OJay:KIaHUS
5 Muneusom Ilyru mamo guis 17 &m/cex ckopoctu. U3 mecroro
crovibna TaGauIBl BUAHO, YTO TaKas CKOPOCTb NOJYYaeTcs iipd OT-
rocuTeNbHofl Tsxkectd B 100 mpu CTOKpATHOM CXKATHH rasa MpH
AnvHe nyiuky B 145 xu. VI3 BocbMOTO cTONOMA BHIHO, YT CKOPOCTH
4 KM TIONyyaercss mnpd HECATHKDATHOH TSKECTH, MPH CXKATHH B
10 am u npu mjune nymku B 80 xm. Ecai momepeunoe ceueHH®
KaHajla YBeJNMYMTh B 4 pasa wiu nuaMerp B 2 pasa, To (cronber
14) cxopocThb 10l ke Macchl VBEJUYUTCA BABOe, T. €. NOCTHTHET
NepBoii KOCMHYECKOH CKOPOCTH  (4TOOBI CHENaThcst HOGAU3OCTH
3emun ee cnytHukom). Jlauna OYWKY H CXaTHe rasa CCTaHyTCHd
Te ke, HU YCKODEHHE H OTHOCHTEJbHAs TSXKecTb YBeJHYaTcsd BUET-
Lepo.
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Ta6bnuna 3

Yckopenne 3eMHoill TskecTH g=10 M/cex®. Bec cHapsizal G=10 m.
NlaBaexnue atmocdepnl p,='0 m/n?

1(2{3|4|5(6|7]s8|9lwof11]12] 13 |14

K 10 |100 | 10 {100 {100 |100 {100 | 10 lOOOlIOOO 1000{1000| 10 000 40
7, mjcex® | 102] 103] 102} 103[ 103} 103| 103| 102| 104} 10¢| 104| 104 103 | 400
P,m 102] 108| 102} 108] 103 103| 103| 102| 10%2; 104| 10| 104; 105 | 400
n 10 {102 | 1 | 10 {100 |100 {100 | 10 | 103, 103| 10%| 102} 103 10

L, ku 720 | 72 1720 | 72 | 32 |144,5| 8| 80 7,2 { 72 1 72 |720 | 720 80

{, cex. 12012 {120 12| 8|17 | 4(401,2(3,8(3,8]12| 3,8| 20
F, m? tfp rfwojtof 1| 11| 1} 1| 1{10]10] 10 4
V,kmjcex| 12| 12 12| 12| 8| 17| 4| 4| 12|38 | 38 {120 | 380 8
D, u 1,131,133,573.571,131,131,13|,131,13i1,133,573,57 3,57 2,26

DJIeKTpOMAarHUTHbIe IYLLKH HMEOT GOJbIIoe MpeuMyInecTso, TaK
KaK He TpeOyIOT pe3epByapa, ropasio OCYLIeCTBHMee, IKCHOMHee
I UMEOT OGHJBHBIM NPUTOK NOOOYHOH SHEPrHH Ha BCeM WX MpoTd-
JKEHHH, JErKo IMONBONHMOH TNPOBOAHHKAME k3 OOKOBBIX CTaHIHH.

ITyiwkn cc BpeMeHeM MOTYT HMETh OOJblloe INpiMeHEHHE [JIs
vMaCCOBOTG OTIPAaBJIEHNs] CHAPSAOB: AN KOCMHYECKUX MepeceseHul
B GOJBIIOM MacmTabe W Kak [ONOJIHEHHe K DakeTHOMY Citoco0y.
B camom pgese, NpH NOJYYCHHH C NMOMOINLIO NYLIKM NepBOiH KOCMH-
yeckofl ckopocTH B 8 ka/cex cHapsin BosBpauiaercd oOpaTHo Ha
3emiio u pasbuBaercss Gaaromaps TOMY, UTO eN0 CKOPOCTH He ma-
jajyiesbHa 3KBaTOPY (ujaum Mepunuazy). JJas HepBbIX Ba:KHLIX HO-
CTEXEHH{, T. e. LA doceneHyd MOoGJH30CTH 3eMJH, HO BHe aTMo-
cdheprl, HEOOXOMNUMO COEHMUEHHE NYIIeYHOTO METOLA C DaxeTHBIM:
cHapan npuobperaer CKOPOCTh, MEHbUIYIO 8 Ka/cex, HO IOIOM MO-
GaBJisieT ee B3phiBaHHEM, KiK pakeTa. Tak Kak HalpasJjeHHe B3phbl-
BAaHUsl NlepeMeHHO W 3aBUCHT OT Hac, TO cHapsh MOXKeT [pxobpecTu
JOCTAaTOYHYIO CKOPOCTb IO OKPYXKHOCTH H CAeJaTbcs OJIHIKHM U
MaJIeHbKOoH JIYHOH 3emJin.

Bes paxerHono mnpucmccoGneHuss MOXKHO OOOHTHCh, KOT4d CHA-
pan (BeIOpoIleHHBIR M3 MYWIKH) NODKEH CTaThb Ha opGuTy 3eMid
HJIM TpoJieTeTh MOOJH30CTH IJIaHeT Hallell cHucTeMbl. Tak X6 H B
TOM CJyyae, KOTAA OCH JOJIK€H OCBOOOIUTBCS OT MPUTHKEHHT
Coqtana u GarykIaTh Cpeay MHBIX COMIHL, B Mieunom ITyTu. ’

1 Kak Bugno u3 dopmyxn (2) uan (7), G npencrasaser co6oii Bec sxpa Ha
MOBEPXHOCTH 3eMJH, a He maccy M, KOTOpylo owmH60yHO BBEa LIMONKOBCKM
Ha stom Mecre. —[Ipun. [lanoepa.
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Bo Bcakom ciyuae mymiKd (d4 3/€KTPOMATHHTHBEIE) BCISICTBHE
C200r0  GOJIBLIOTO  HPOTSXKEHUS CTPALIHO [OPOTH, MAlIo Glylie-
CTEHMBI (B HAcTOfllee BPEMs), H IPHTOM DEAaKTHBHbI RPUGOP
voxeT 0OoATHCE H 0e3 HHX.

JleficTBHe pakeTsl

Pakera B cpaBHeHmH ¢ Nymko#l TO Xe, uTo GakTepass B CpaB-
HEHHH CO CJIOHOM. PakeToio s Ha3LIBAIO pPeaKTHBHbLIA NPA6OpP, KOTO-
puti OBUraeTcsa OTTAJKMBAaHHEM BelIecTBa, 3aMACeHHOTO B LaM 3a-
panee. Her mammubl u Her opraHusMa, XOTOpHE He OTTAIKHBAJH
Sbl OT cebsi MaTepuy- YeNiGBEK BbLIENAET HENpepolBHO KOxel mnap,
TaKkke H Iaposasi MaillMHa, HO JAeficTBHe 3TO c1aGo B CPaLHEHHH
C IPYTHMH CHJIaMH, B HUX DaSOTAOLIUMH, — H HOTOMY raKie IpH-
£0pBI He/b3s1 HAsblBaih Pe2KTHBHbIMU. Pakera momoGHa yaecend-
TesbHON pakere. OTimuMe ee OT Ipyrux Jkunaxed u kopabieil
COCTOHUT B TOM, UTO MOCJELHHE OTTAJKHBAlOT BCILECTBO, BHE HX
HaXOAsIeecs.

Koajuuuenr noje3Horo JelCTBUA paKeTsl

TlycTh MBI CHayasa HMeeM AeO ¢ HEBeCCMOH 3Hepriel, KaKoRO
JJIEKTPHUECTBO, MAaccOofi KOTODOTO MOXKHO IDeHeGpeub. ilciycrum
TakKe, YTO CHApsA[ He MOJBepXKeH CHJe TAXKECTH U APYIHM BHeI-
epuM cusgaM. Torma mJisi IBYX HENOXBHKHBIX Macc, OTTAJKIIBaeMbiX
TIPOMEXYTOUHOH HeBelleCTBEHHOH CHJIOfN, HMeeM Ha OCHOBaHHH 3a-
KOHa COXpaHeHus KOJIHUeCTEA IBHIKEHHS

M, W4 M,c=0. (12)

Ecan ckopocTh pareThl ¢ NPUMEM MOJIOKUTENbHOH, TG CROPOCTb
or6peca W, OyLeT oTpulaTeNbHA, TaK KaK KOJHYECTBO [IBIIXKEHHS
6bI0 HYJb M HEe MOXET H3MEHHUTHCS BHYTPEHHUMH cujlamu. M, u
M, o3HaualoT Macckl oTGpoca U pakeThl.

Pa6ora, mosyueHHass paketo#l, Oymer

E,— M;‘z . (13)
PaGora oTTOJIKHYTOH MacCe Oymer
E =5"-12”32. (14)
K. n. 4. paxkers uad HCHO/JIB30BaHHE €I0 SHEpPruu OYAeT
() o
Ho u3 ypasueuus (12) BugHO, 4TO

3HAYHT, K. M. 4. PAKETH ’

1= e 142) an



120 Tpydo. no paxernoil Texuuke

OTciona sicHO, 4TO YeM MeHbIIE Macca paKeTbl [0 OTHOLIEHHIO
k¥ Macce or6pcca, TeM K. 1. J. 3HauuTeqbree. Ilo mocienmed ¢op-

MyJsie BblumcieHa Taln. 4.
Tabauna 4

Macca paketbl M, {10 9 8i7*6 5'4'3!2‘1 0
Macca or6poca M lol1]e2 3'4 5i617)8 9 |10
K mn 2 | 00102 0,3; 0,4] 0,5 0.63 0,7) 0,8 0,9 1
To e, % % | 0102030 |40]50]60 |70 I 80 90% 100

U3 Tabmunbl BHAHO, YTO K. 0. 1. HA NPaKTHKE HE MOKEr GHITb
paBHbIM €[MHHLE, Tax Kak |pakeTra BCerxa HMeeT Kakyio-dubylb
maccy. IIpu paBHBIX Maccax pakeThi H OTOpOCa HCIOJb30BAHHE CO-
ctaBasier 50%p.

Ho ne TO Oymer, ecsiu cHapsn co CBOUM 3alacoM yxKe HMeeT
EEKOTODYIO CKOPOCTb, HalpuMep, NOJIYUCHHYIO IOCPEICTBOM 3JIeK-
TPOMAarHHTHOH NYIIKH, B3pblBaHHeM WJH JpyruM crnoco6om. Tyr
MOXKEeT OblTh WHTEPecEbIH cJyuyaif, KOIZla HCIOJNb30BaHUE 3SHep-
MM He3aBHCUMG OT Macchl orOpoca Moxer Obithb 100%0. HdeificTBu-
TEJBHO, €CJU pakeTa uMeeT, Hamp-iMmep, | m/cex ckopocTH, To, OT-
KHIbIBAsl 3JEeMEHT oT0poca B NPOTHBOIOJOXKHYIO CTOPOHY C OTHOCH-
TeJBHOH CKOpPOCTBIO B 1 M/cex, mosyuuMm Manyioo uactuny ot6poca
¢ abcoJoTHOH CKOPOCTBIO B HYJb. SICHO, YTO BCs H3pacXoAobaHHAas
pabora moumwIa DEJTHKOM Ha HOJb3y cHapsina. B pasGupaemo™ ciy-
yae BMeCTO ypaBHeHus (12) moJayuum

My (W V)M, (c+ V)=(M+M,) V. (18)

ITo cokpamernun mogyuyM ¢opmyay (12) u Bce BblTexawmouine
H3 Heo BHIBoABL. Tyr V ecThb oOmasi mnepsoHayalbHAss CXOPOCTh
cacreMul mo orbpaceiszHus. Jasgee unmeem

E2=A—';—2 (c+ V) (19)
EF%uW+wa (20)
—1.[ 1w vy

ﬂ—l'[l—l‘ml (21)

IMo ¢opmynam (18) uau (12) BMecTo 3TOro Haiizem

[y ewevy
a=1: [1 W(cw)z]. (22)
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Eciu pakera uMeeT np46aBKy CKOpoCcTH (mo ToMYy ke Halpas--
JIeHHIO, KOHEYHO), TO OTOpOC HMeeT CKODOCTb OTpPHIATeNbHYIO.
Ecau eme ckopocTs or6poca paBHa oOWeHd CKOpOCTH PaKeThl !
V=W, to uncauTesb B dopmyse (22) paBen HyJIO, H moToMY N=1,.
1. €. UCMOoJb30PaHHE 2Hepri'M OyoeT NOoJjiHOoe HJK cocrapuT 100%..
3HAUUT, BLINOAHO, YTOObl YACTHIL! OTGPOCA OTTAJKUBAJHCH B HPSIMO:
IIPOTHBOIICJIONKHYIO CTODOHY OT MIBHXK@HUS CHapsia CO CKOPOCTBHIY
caMOlf pakeThl, TOTHA HOJYYMM HAeaJbHOE HCIOJb30BAaRW® 3arpa-
yeHHO!H paGoOTEL )

Ho mbl uMeem B BEAY OT NaHHOH 3amaceHHOH Maccol 616poca
MOJMYYUTh HaAHOGOJBIIYI0 CKOPOCTH CHapsana. Beiromao ¢ orBpocom:
COeNMHATb 3SHEpruio, 4yroObl caMbli oT6poc OblI B TO XKe BpeMs
icTouHuKkoM 3Hepruu. MHaue pmemo Gymer xyxke. JlelicTBUTENBHO,
ecJd MBI BO3bMOM, HalpuMep, IMecoxk Ijs’ OTdpoca M Yriepom ¢
KHCJIOponoM (KaK COeRMHEHH® dHeprau ¢ oT6pocoM), TO Mbl MeHee:
pHIrajiaeM, 4eM ecjd BO3bMEM B 3alac ONHH TOpIoYHe BILIECIBAa.

Bo Bropom cayuae, nmpd onxHO# Macce 3amaca, SHeprus Ha enHu-
HHIy Macchl 3anaca Gymer GoJibllie, U IOTOMY MOJYYHTCH OO6JblIask
CKOpoCTb 0T6poca, a cTasno OblTh, H pakeTsl. BooGllle 3HepIws Ma-
Tepuasbra. Jlaxe 3JI@KTpUYECTBO M CBET MaTepuaJjbHBI, H® TOBOPS.
yKe IpOo B3peIBYaThle Bewecrsa. UToObl cHAPSL NOJYYHJ HRUOONB-
WY CKOpPOCTb, HAamO, YTOOB! Kaxaas dacTala INPOLYKTOB rOpeHuds:
HJIM HHOPO or0poca noviydnja HauGOJBUIIYIO OTHOCHTENLHYO CKO--
poctb. OHa e NOCTOSIHHZ [JIs ONpefesIeHHbIX -BelllecTd oifpoca.
Yro TOJIKY, ec/ii Mbl COKOHOMHUM SHEprHIO, He uMes or0poci. DKo~
HOMUS 9HEpUHA TYT He NOJDKHA HMETh MecTa: OHa HeBO3MOXKHA H
HeBBIFOAHA. JIpyruMH CJOBaMH: 8 OCHO8Y Teopuu paxeTs. Hado
NPUHATG NOCTOAHHYIO OTHOCUTEAbHYIO CKOPOCTb 4aCTuy 0Tdpoca.

I pyroe meso — peakTHBHBIE a3pomJaH, KOTOPBIE MOMKeT BOC-
L:0JIb30BaTbCA BO3AYXOM Kak InpeiMeroM or6poca. TyT BoirogHO:
SKOHOMHTb 3aHACEHHYIO0 SHEPTHIO, KOTOpas, MEeXAY IpPOUYHM, TOJIK-
Ha ObITh HCNOJb30BaHA M xak orOpoc. Ho Tako#l cHapsanm de ecThb.
UHCTO DEAKTUBHBEIH HpHOOP.

CkopocTh pakeTbl NMpH NOJL3OBAHMM IHEPTHENd H3BHE

Mosker GbITh H Tako# ciiyuall, Korma, HOMHMO 3Hepruu otbpoca,.
MBI HMeEM elle NPUTOK SHEPTHH H3BHe. DTOT NMPHUTOK MOXKETr Nona-
BAaTbCSl C 3eMJHM BO BpeMs [BUXKEHHs CHapsana B BHAE JydHCTOH:
9HEpPruH ¢ TOH WMJH APYroil NJUHOH BOJIH, TakXe B ¢(opMS a- R
S-yacrun, Takxke mosydatbes u ot CouHna.

3eMHO{ NPHUTOK SHEPrHH 3aMaHYHB, HO Majo AAHHBIX AN €ro
obcyxnenus. CosHeuHS5H Ke NPUTOK SHEPIHH HMEeT MEeCTO, KoTAa
pakera yxe BHe armoc(epbl. B oGoux cayuasx 3amacHslli oT6poc
HE HYXEH, TaK KaK 3Heprus, IpUTeKaloumas H3BHE, caMa CO1epXKHUT
or6poc B BUIe a- u pP-uacTul. Hamo ToJbKO yMeTb HAnpaBHTH.
HX B CTOPOHY, IIPOTHBONOKOXKHYIO XKE&JIAaeMOMY HaIpaBJEHHIO Da-

1 Ilo aGcoaIOTHHIM BelMuuuHaMm. — ITpum. Llandepa.
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xeTel. Jlesqo OymeT siCHee, ecJii MBI 3amacaeM palUOaKTHBHOE Be-
wecrso. CKOPOCTh YaCTHUI, €ro TaK rpoManHa, YTo 3anac eno MOxKer
OLITh OYeHb MaJ B CPABHEFHM C MAaccod pakeThl, Tak 4ro 3ra IO-
C/NefHsA MOXET CUHTaThCs HOCTOSIHKO#, Kak W TpH 3HepTLH, IpH-
“TeKamllell H3BHE. ’

B Takom chyuae umeeMm

aw __ dM,
w M,

rme W ecTb OTHOCHTEJbHAf CKODOCTH YacTHL, 0TOpoca, HalpuMEp,
yactun anbda. VHTerpupyd, MOJydIdM, I[peanoJaras mnocTOsHHOE
yanpaBJyieHHe OTOpachIBAHUS,

w
= I_VI-;MI_I—CO, (24)

, (23)

THe ¢, ecTh HauyaJabHas CKOPOCTh DAaKEeThl 0 OTOpachibanAs HIH
BspeiBanusd. Eciu OHa pasHa HyJIO, TO

="y, (25)
2
M3 ¢dopmyabl Buiyo, 9YTO OKOHYaTeJsbias CKOPOCTb CHApsAAad
pOTIOpUMOHANbHA OTHGCHTCALHOMY 3amacy or6poca (ui, BooblIe,
.OTOpOCY, TaK Kak 3amaca MOKET He ObiTb) H OTHOCHTENbHOH CKO-
poctH oT6poca (HampuMep, @-4acTHI).

Ecnu
W=3-10% M/cex; M,=M,,
TO
c=3-10% x/cex.

dta ckopocts B 18000 pas Goublme TOH, Kakas HyXHa AJs
onodenns nputsaxenuss CosHpa. OHeprusi e 3TOrO JABAXKEHH B
324 muu. pas Gosblte, ueM HyxHO. Jlers ¢ Tako# CKOPOCTHIO,
3(upHBIH KopalJb ICCTHTHET OJHKaHdlIero CONHNA HJIHA 6auxkan-
well MHOH cosmHedHo# cucteMbl B 4 roma. Tyt npeanoJaraercs
2aHMCTBOBAaHHE 3Hepruu uspHe. JList mpumeneHus QOPMYJbi K pa-
IMOAKTHBHOMY BeLecTBY Kajgo, uroObl orHoweune M,: M, Gblio
mano. Ecin, nanpumep, ono pasro 0,1, To A8 AOCTHXKEHilsl HHOTO
cocenHero confua morpe6yercs 40 Jjer.

Or CosHna HeJb3s NOJYYHTh TaK MHOTO yacTui, u6o hipd yaa-
JIeHHH OT Hero MPHTOK YaCTHIl [TOYTH mpexpamaercs. MspecTHele pa-
MUOAKTHBHEIE BEIeCTBA, KPOMe TOTO, PasJjaraloTcs OuYeHb Me[lIEeHHO
i IAI0T B CeKYHAy O4YeHb ZefocTaTrouHylo pabory. Kosuuecrso ux,
uMeloneecss B pyKax uYesioBeka, Takxe HuuyToxkHo. Ho Oymyuiee
HeW3BeCTHO: 36MHOH WIap M ero BeLlecTBO Majo ucciegoBadbl. OH
MOXKET [HaTh elle MHCOI'O HEOXUTaHHOTO.

[Mosoxum B ¢Qopmyne (25)

W=30-10° m/cex, a c=17-10% m/cex,
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T. €. TaKyl0 CXOpOCTb CHapsjaa, KOTopas TOJNBKO HEMHOro G$oJblie
1peOyeMoli ajst BeuHoro ymaJgeHus or CosHina.

Omyckas 31aK, KOTOpbiii Bcrpeuaercsi B (opmynae (16}, T e.
Gepst mnsi ¢ 1 W ONMHAKOBBIE 3HAK, NOJYUYHM

M__c
Ty = —0-00057. (26)

3HayuT, OTHOCHTEJbHAA Macca oTépoca HJIH paguoaKifBHOTO
BEIECTBA COCTABJSIET B 3TOM CJAYYa€ OKOJIO [y, Macchl cHapsiaa.
LEcou, manpuMep, oH Becut 1 m, To Macca ©016poca COCTAaBHT TOJb-
k0 568 e, man MeHnbms noryropa ¢yHtoB. Macca or6poca Tak ma-
Jia, 4TO Macca pakeThl MOXKET CUHTaThCs HOCTOSHHOH H (hopMyJinl
IPHMEHHMbl TOYTH Ge3 MOTPelIHOCTH HpPH YHoTpeOsieHHH GYLYLIHUX
TOIHBIX PAIWOAKTHBHBIX BELECTB, €CJIU TWISKO CKOPOCTH HX GalTHIL
FaKOIO XKe MOoPANKAa, KaK CKOPOCTH @-4acTull {(3JeKTpUueciso HJIH

panuii).
KaxoBo xe 6ymer ucnoas3oBaHne 3Hepriu? Mmeewm
Ez=ﬂ—;‘-’— e, 7)
El=—2‘- we. (28)
K. m. a. 6yzer (cm. 23)
—1: My wE
n_l.(1—|—M2 cg). (29)
C nowmouipio (26) mosxyuum
—1- WM 30
n_l.(1+c)_1.(1+%). C(30)

Korna uMeem n@eno ¢ pafgMOAKTUBHBIMH BeL€CTBAMW HIH C
SHeprde#l, IpuTekamlieil H3BHE, TO OTHOLIEEHA B MOCHENHER (Op-
MyJle OUeHb BEJUKH H TOTOMY HMeeM.

_c_M 1
=, (31)

Tak, B pasoGpansom ciyuae, korma M,: M, = 1765, k. m. 1.
COCTABJISIET OKONO */,400. XOTS HCIOJNb30BAH:AE HEBBINOJHO, HO 33TO
zanac oripoca HHYTOJKEH.

Bo ¢pamksmiHoBOM KOJIeCce HCIOJIb30BAHME BBHITONHEE, NOTOMY
4TO YaCTHUBI NPHBOAAT B ABHMKEHHE CDABHUTEJbHO OTPOMHYIO Mac
cy Bosayxa (amexrpuueckuii Berep). Ho B mycrore ucronbzOBaHHe
SHEpPr#x TaK Majo, 4To Kojleco He Bpallaercs, T. e. HoJayyaeMas
paboTa He MOXKET omoJieTh Tpenus. IIpuHuun ¢QpaHKIHHe32 Xojeca
mor OBl MMETb {IpUMEHeHHe IpH TNoJeTe CHApsia B BO3lyXe.
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Mpespalenue TennoBOl HEPrHH B MEXaHMUECKOE JBHKEHHE

OGpartuMcst K B3pbIBYATHIM BellecTBaM. VICTOYHHK HX dHEprun
eCcTh XHMHUECKOE CpOACTBO. B oflieM OHM QAT JHUIE TeIJIoTY,
7. e. GecHOpsAACYHOe JEHMKEeHHe dacTHI (Mosiexyn). HyxHbl ocoObie
MaIIMHBL, YyToOb! MOJYIUTh U3 TAKOTO IBHXKEHHUA (M3 TEMJOIB!) IBH-
JKEHIe YacTHI[ COTJIacoBaHHOe, MapalliesbHOE, HalpaBJeHHOe B OfI-
HY CTOpPOHY, OIHHM CJIOBOM, [BUKEHHe INpoctoe, BuprMce. s
BEeakTUBHOrO anmapara Halo, 4YTOObl BO3MOXKHO OOJbilasi 4acTb
TENJIOBOA HJIM XMMHUECKOH JHEPrHH YacTHIl IpeBpaTujack B HX CO-
I7acoBaHHO® IMOCTyNaTesibHOe IBHKeHUHe. Torma wucuesaer Temnora,
a B3aMeH ee Mbl MOJyuaeM MeXaHHYeCKOoe NBHUIKEHHE HJH ObICTPO
IBHXKYIIYyIOCsA cTpyio. Hsag sroro ynoTpeGusioT IJUHHYIO TpYyOY.
B ogmoM KoHLE €e NPOUCXONUT B3pLIB HJH DOpeHHe, a H3 APYyro-
IO CTPEeMHTEJNbHO BBHIJIETAIOT rasbl M mapel. CTeHkd TpyGBl MMEIOT
CEOHCTBO HANpaBJATh B OjHY CTOPOHY O€CnOpsiicuHoe (B pa3HHIe
CTODOHbBI, KoJefJolleecs) TelJIOBOE HJH XHMHUECKOe IBHXKEHAe
(He3aMeTEOe, ollylilaeMoe KaK TEIJoTa), HpeBpaiiarh ero B MOTOK,
nonoOHbIfl peyHoMy. Ho Heo6xomuMo, 4YTOOBI NPOLYKTH! TODEHHS
Gbltu ra3oo6pasHbl HJH mapooOpasHbl (JE€Ty4H) ¢ BO3MOXKHO HHU3-
KOH TeMIepaTypoH CXKHIKEHHS.

Ecnu 3to Tak, 1o ras, pacuupsiick B TpyGe, Bce Gosee u 6oJee
oxJaxnaercs, TEIUIOTA HCUe3aeT, 3aMEHssich rasoBod crpyed. Ecan
1py6a KOpDOTKa, TO a3 BLIPEIBAETCS K3 Hee, HMesi BBICOKYI0 TeM-
LnepaTypy, U SHeprus ee He OymeT mHcnoan3oBana (TAK GblBaer
£ TymKax u pyxbax). [Tocae Beixofla u3 TpyGH ras npojcJKaer
pacIIupATbCT H OXJAaXKLATbCSl, HO IBHIKEHHS INPOiICXONUT B Da3HLIE®
CTOPOHBI, 4YTO MJs Hac HenpurogHo. Enie xyxe, ecjiii B3phiB IIpoO-
HcxonuT 6e3 TpyGel. Uepecuyp mawuHas Tpy6Ga BBINONHZ, HO OHa
06peMeHHT CBOCH Maccoll pakeTy M IOTOMY TOXe He TOMUTCS.

Ilpn miecTHKpaTHOM pacUIMpeHHU rasos alCoMdoTHas TemMiepa-
Typa nosuxkaercs BABoe. HcmoubsoBanue Temaa Oymer B 50%.
Ilpu pacuwupenun B 36 pas ucmoan3yerca yxe 75% u 1. n. Hrak,
Tpy6a mosikHA OBITh HACTOMILKO MJHHHA, 41o0bl ra3 INpH BLIXOLS
pacmupuics no KpaiHeli mepe B 36 pa3. Eme Jayume —3s 1300
ra3. Torna mpomagaer toabko 5% Bceil TemnoBod sHepruk. Cosep-
LIeHHO HeNpHUIONHBl BellecTBa, NAIOI(He HeJeTyide IpPOLYKTHI, Ha-
DpUMEp, OKHCh KaJbLUHs: 3HEPrusl BeJlKa, HO HCIMWIb30BaTb €@
TPYAHO, TAX KAK HeT rasa (0od ecTb TOJbKO [PH 'OY€Hb BLICOKOH
TEeMIEpaType, Kak Ha CoOJIHIe), HeT pacllupeHHs. DHeprus Ipe-
Bpallaercs B JyuYACTYyio u Tepserca B 3¢upe‘. Tepuumbl napooS-

1 OpHakKO MOH HOBHIE HCCJIe[OBaHHSI IOKAa3bIBAIOT, 4TO HCIOJb30BaHHE Me-
TaJJIAYeCKOr0 FOPIOYEro B BO3MYIMHBIX pEaKTHBHLHIX JBHraTessX, MOPH KOTOPOM
a3oT aTMoC(epH npejcTaBifeT co6ofi JeTyuMii ras, NpPUMEINMBAaOIMicAd K TBEP-
IBHIM NPOJYKTaM CropaHHd, GylIeT BeCbMa BHITOJHHIM, B OCOGEHHOCTH B cCJjyuae
HCIIO/NIb30BaHUsI YACTH KOHCTPYKLUHMH PAaKeTHl, CHENaHHON, HanpHMep, H3 ajliOMHHHE-
BOrO HJIM MarHHEBOrO cIJlaBa B KauecTBe Tropioyero, B stom ciyyae ropiouerc
BIOJIHE XBATHT [JIg HOCTHXKEHHs JIOOBIX KOCMHYeCKHX cKopocTell. To 2Ke OTHO-
CHTCA K CJIyYaio, B KOTOPOM 6epyT ¢ €000l KHCJIOpOJ, B clyyae OAHOBPEMEHHOro
IIDHMeHeHHs] rOpIOYero, Xaiollero JeTyude NPOAYKTH cropaHus.—IIpum. Llandepa.
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pasHble IPOLYKTH, B OCOGEHHOCTH B CMeCH ¢ rasoo6pasHbinid. Ha-
OpuMep, DIPH CTOPAHHHA YIJEBOLOPONOB C KHCJODPOIOM WJH C ero
430THBIMH CO€IHHEHHSAMH BbLINEJSIOTCS rasbl (YIJIEKHCJBIH, #30T) i
napbl Bomsl. IIpH CHJIBHOM pacIIMpeHHH HpPEXAE BCEro CKHUKAITCS
B Kamjau napbl BOAbl. o B HDUCYTCTBHH TasoB 'OHU HEPELAOT CBOIO
TENJIOTY TrasaM, KOTOpbie # HCIIOJb3YIOT HX 3Hepruio. Tak e Mo-
*)eT OblT> HCIOJNb30BaHA H SHEPTHsi, BbloessieMasi IpH 3aMep3aHHH
BOAbI. AGCONIIOTHAsT TeMIepaTypa B3DPbIBAIOUIMXCH Ta30B B INEPBbIA
MOMEHT IoJikHa Obl mocturatb 10 000°, HO mpa Taknél Temieparype
TONBKO MaJlasi 4acTh JEMEHTOB HAXONUTCS B COCIUHEHHI, CCTaJb-
Has — pasioxena. IlepBasd, cJOKHas YacTh, TOJNBKO NpH Daclld-
peHHH CBOEM ¥ IIOHHXXEHHH TeMIlepaTypbi MOCTELEHHO BO3pdCTaer.
[TosToMy TemmepaTypa B3pbLIBAIOIIHMXCS BellecTB Ha Jese e3Ba JH
rpesocxonut 3000°. Ha stom ocmoBanumm B TaGi. 5 Mbl BHIpAXKaeM
yyuclaMy He CTeNeHb TeNaa, a CTelledb [TOTEHHMaJbHOH JHepTHHU.
Bnpouem, mayunas c 1000—2000, ato yxe Oymer HpHOIH3UTENb-
Ras Temmeparypa.

Tabauuma 5

HcnoabsoBanue TennoTsl B Tpyde

Pacmupenue rasos 1 6 36 216 | 1300 | 7800 | 46 800

Temneparypa a6comorHas | 10000 | 5000 | 2500 | 1250 | 625 | 312 156
HWIW 3HEPrus

Temnepatypa, © LI 9727 4727 | 2227 977 352 39 | —147
Tepmuuecku#t x. n. x., % 0 50 75 87 95 97 98,4
floteps, %o 100 50 25 13 5 3 1,6

[MpumepHass miaotHocth ra- | 1000 167 28| 4,6 (0,77 10,13 0,02
30B N0 OTHOLIEHHIO K BO3-
Ayxy

Kak Bumno, naxe npu ucnosbzosanud B 95% Temmeparypa ene
cocraBaser 352° 11, I'lpu Heli mapel B CxKUXKEHH® NPUTTH HE MOTYT,
H TOTOMY He HCIIOJIb3yeTCsl IIPH TAaKOM pacllMpeHHH Haxe CKpbiTas
TENJOTa CXKUXKeHHs. 3HaAuHT, BHINOMHO nafbHeHlliee pacUlipedue,
BO3MOKHO® JHuWb B nycrore. Torma Ttpybza eme OoJKHA YAJIH-
EHThCS.

B3speiBaHUe Npu BHICOKOM NaBJeHHH OCOGEHHO HEOGXOZAMO BO
BpeMs1 noviera B arMmocepe. B3apblBaHHe He MOXKET naBaTh AaBJie-
EHe, MeHblllee aTMOC(hepHOro, W60 B NPOTHBHOM cJydae He OyXeT
pacmupennss W motoka: Ho u npu passeHuu MHOro OGOJbIIEM
ICIIONIb30BaHKHe OyneT TE€M MEHbIe, yeM HHKE HaBJeHHe B cpaBHE-
RuM C BOSNyWHbIM. Ecju, Hanprmep, HaBjeHue rasoB B 6 pas
‘GoJiplie  BO3AYIUHOTO, TO HCHOJH30BAHH® HE MOXKET- ObITh H0Jblle
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50%. Ecnu maBaenue rascs B 30 pa3 Oouiblie NaBJIEHHS CPEMbI,
TO HCIOvIb30BaKHe MeHbile 75%p (T1aba. 5).

B mycrote — Apyrce meno. Tam ynpyrocTh B3pPbIBAIOMIULCSA Ta-
0B MOKeT OblTh MaJja, TOAbKO Tpy6a Oyler ILHpe, Bec Xe ee
ocTaHercss nmoutd Oe3 u3meHenus. Mbl He TepsieM B HCHOJIb30BAHHH
1€0peTHYeCKH HH IpPH KawOM, CaMCM MaJioM, JaBJeHHH B3pbIBa,
ecjld TOJIbKO pakeTa B mycroTe. KITak, BBIXOIHT, YTO B Hayaje
moJieTa cHapsga AaBjeHHe B TpyOe HOJKHO ObIThb OUEHb BLICOKOE
B CpaBHEHHH C aTMOC(@pHBIM; 3aTeM [0 MEpe HONHATHA 310 NaB-
“JleHHe MOMKeT MpOTOpPHUOHAJbHO NOHUXKATHCA, a B 3Hupe, BHE BO3-
nyxa, MOxerT ObITh Kak Yroa#go cJja6o. Ha NpakTHKe 3TO Majo
IpUMeHHMO, TaK Kak Tpyba IOIKHA ObITh IJs1 3TOTO TO Y3KOoH €
TOGJCTBIMH CTEHKaMH, TO WIHPOKOH ¢ TOHKUMH CTEHKaMH.

Hano BHGpaTh cpefHee [ABJCHiHE, MPEBHIIAONee, KOHEUHO,
arMochepHoe, ¥ ero [PHICPKUBATBCA IO MOJMYUEHHs YCTGHUHBOTO
HOJIOXKEHU, NOT00HONC NOJOXKEHHI0O HebecHbX Tes. [locae atore
D&BJleHHe MoOXeT OBITh IPOU3BOJBHC MAaJjbiM .

[aBnenyue ONHHX H TeX XK€ B3pbIBHBIX BelISCTB MOXKET H3Me-
aateca or 5000 am Ao xenraemoll manol BenHuuHbl. [eno B TOM,
4yTo B ONHOH H ToH e TpyGe cHJa B3pblBA 3aBHCHT OT TILATesb-
HOCTH CMelIeHUs 3JeveHToB nopeHus. CmeilleHne MOxKeT Gbith TaK
COBEpIIEHHO, TaK TECHO, UTO B3pPBIB OYAET MOUTH MOMEHT ATbHBIH.
¥, Hao00poT, OR MOXKeT OLITh MeIJeHHBIM, KaK I'CPeHHe IpH IO
XOM CMelUIeHHH, KOTZa 4YacTH CO€IMHSIOIIHXCS  BEUeCTB OUeHb
KPYOHBL. JTHM NyTeM H Deryaupyercs nasjeHde. Tak, 6onee HIx
MeHee CuUJbHOE [eHCTBHe IOpPOXa 3aBHCHT OT ero MPUTOTOBJIEHHS.

Ilpn eblcoxOM [aBJeHMH HCNCJb30BAHKE 3HEPrHH BEJIAKO, HO
TpebyeTcss HeonoJauMQ Cogibliass paboTa LJsi BTAJKHBAHHS Macc BO
p3peBHYIO TPYOy. ITosToMy Hamo MO BOIMOIKHOCTH, HE OYeHDL Tepsst
B HCIOJB30BAHKM, IIOHH3WTHL MaKCHMaJIbHOE [amjeHune B Tpyoe.
B.TemnepaType Mbl TYT He BhIUTpeiBaeM. OnHa HeusOexHO BLICOKA,
umMerHo 5000—4000° LI. FKickyccTBeHHOe CXJaXIEHHEe HapyXKHBIX
CTEHOK TpyO6BI HeoOXOaUMO.

Mgl moxeMm cefiyac ykazaTh Ha DOTpeGHBIH MHUHHMYM JAaBJIeHHS.
OH onpenensercss BAHAHHEM aTMocdepbl, ee napjenueM. Ecau Ha-
4aTh IIOJIET C BLICOKHX I'Op, T0 aTMochepHOe AABJCHHE MOXKHO IpH-
EsTh B 0,3 Ke/cm®. D10 COCTaBIgET COKOJIO TPETH MABJCAMA Ha
ypOBHe oOKeaHa. 3HAYMT, NpPU BbLIETE W3 TPYObl rasbl HEe [OJOKHBE
vmeth Mexbme 0,3 xe/cu’. B Hauaje ke TpyObl HaBJeHHE AOIKHO
€bIThb TIO Kpalikell Mepe B 36 pa3 Goublilee (HCIOAb30BaHAE 75%).
Hrak, MaxkcuMmanbHOe [aBjieHHe Tra3oB HO JOKHO Obiib MeHee
10 am. B HnxHHX Xe cjaoax — He MeHee 30 am. Bo Beskom city-
yae MOXHO orpapauutbes 100 am.

t ABTOp 3Mech IpeHefperaeT TpeHHeM B TpyGe; BCJeNCTBHe TPEHHS KHHETH-
yeckas SHEPTHs NpeBpalllaeTCs B TEIVIOTY, H NPH OYeHb OOJBIIHX CKOPOCTAX
rasop M MasbiX IaBJIEHHAX CKOPOCTb I'a30B ONATh yMEHpIIHTCS B Tpy6e, BechMa
HH3KMe TeMNepaType INOJydaTcess TONBKO NPH H3BECTHHIX ycaoBHAX. — ITpum.
Llandepa.
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PaccuuTaeM BeJIWYHHY IJIOIIAAM OCHOBAHHS B3DBIBHOH iMJIMH[I-
paueckoii TpyObl NIpH 3TOM AaBjaeHuH. Ecnm pakera BecuT 1 m,.
a co B3PLIBHBIM MaTepHasJoM 5 m, ecJH JaBjeHHe Ha He® OT B3phi-
BaHUA B 2 pasa MpeBLILIAeT ee Bec, TO HAJL0 INIYUYATh NJBJIEHHS -
ra gHo Tpyonl B 10 m. [lromanb ocHoBaHHS TpyObl OyaeT pasHa
100 cu?. Imamerp kpyroofl myowjafn OCHOBaHMsS cocTaBut 11,3 cm?.
Mb! yxe roBOpHJH, KAK NOJYYUTh HH3KOE AABJIEHHE: YeM EDYIHee
JJIEMEHTHl B3pbiBa, T. €. UeM XyXe OHH pas3MelllaHbl, TeM B3pbIB
cjiiabee. Bce ke B 3aMKHYTOM HPOCTPAHCTBE B KOHIE KOHIGB Ha-
BJIEHHE JNOCTHTHET OrpoMHo#l BesnuyuHbl. Ho, Bo-mepBhiX, Tpy6a miu-
poKa H OTKpPbITA, BO-BTOPBIX, pa3MelllBaHHE TakoBOD, UTO HasyeHHe
moJiyuaeTcss, Kakoe HaM HYxkHO. [JOBTOpsIO, UTG MBI HHCKOJIBKO -
He TepsieM 3Hepruu ropenusi 0T caaboro gmasjenus. Ilpu €Cecrnops-
NOYHOM B3pbIBe (B3pBIB@ UYacTHOM B OONIe Macce) HPOUCXOXUT
oxJaxneHne u Oyproe nBuxeHue (mopwiB). Ho jgBuXKeHIE, He co-
pepiuas paGoThl, TYT Xe IpeBpallaercs B TEIIOTY, H TeMH>[aTypa
BoccTaHoBgsieTcsi. PH3HKH XOpoilo 3To 3HAT. Eciau HCHmoJb30Ba-
HHe 3Hepriu W OyAer Xyxke MNpPH MaJoM HaBJSHHH, TO BEHOBATa
B arom artMmocpepa. OHa He mMO3BOJIET B3PLIBYUATHIM BeLIECTBAM
pacUINpsiThess HeorpadnyedHo. Ho 3ato npu CogblIoM JaBJICHHM
Tpy6a GyheT KOpoue, YTO HAeT IKOHOMHIO Beca. B mycrore, yReviH-
yKBas MJIKHY TPYOBI, MBI MOXKEM [IOBECTH HCIOJbL30BAHHE SHEDIHH
moutH xo 100%; HO amuHa TpyGBl OyAeT Torma oOOpeMEeHHTEJbHO -
BeJiEKa. §1 MHOTO pa3s moKkasbiBaj, 4To paGoTa BTAJKHBAHHS B3PbIB-
HbIX MaTepuasioB B TpyOy MOBOJILHO BeJKa H HPH H2aUGOJBIIEM
JaBJeHHH — HeofosuMa. [l n3bexaHus 3TONO MOXKHO <IeJaTh
Tak, 4roObl NaBJeHHS B Kayaje TPyObl HEPHONHUECKH MeHSJIOCH,
nanpumep, or 200 am no Hyas u or HyJs no 200 am. Ono Gyzmer
BoaHooGpasno. CpenHee MmaBieHue MOMKET ObITH B 3TOM cJydae
SYeHb BEJIMKO, JIMIIB Obl NEpeHec ero 4esioBek. BaphlBuaThic Belle-
¢TBA TYT JOJIKHBI BTAJKHBA1bCS B MOMEHTHI cjalefiuiero HaBJIeHFs,
iepuonuyecky. Torna pa6ora BTaJKuBaHHS OyIeT HHYTOXKHA, a HC-
I:OJIb30BAHKE TeWJIOTHl KJH XMMHUYECKOTO CPOACTBA ropasno GOJbIUe.
B Bome ke ToMukM He OTPa3sTCs BPENHO HA UEJIOBEKE.

ABU)KEHUE PAKETHBI OT B3PLIBAHHUSI B NYCTOTE U B CPEJE,
CBOBOJHOM OT TSI)KECTH

XoTs M HEBbITONHO HXaBaTh OTOGPOCY OTHOCHTEJNBHYIO CKODOCTD,
GOJBLIYIO UM MEHBIIYI0 aGCOMIOTHOM CKOPOCTH CHApsiia, ho DpH
\[IOTpe6/IeHHH B3pHIBUATBIX BeELIECTB OTHOCHTEJNbHAsT HX CHKOPOCTb
. I0HeBOJie mocTosHza. Uem oHa, BooOwe, Gouibllie, TeM OOJBIIYIO

CKOPOCTb [DoJydqaeT anmapaT. Ecad Tak, 70 cHavyaja CKOpoCTb 4Ya-
crull 0T6poca GOJbIIG CKOPOCTH [aKEeThl d HCIOJb30BaHHe OUEHb
MaJo, 3aTeM o0e CKOPOCTH paBHbl, — MCHUIb30BaHHE mNodRcc. [la-
Jlee, CKOPOCTh CTGpOoca Mewbllie, M HCIOJb30BaHWe IoJyyaeTcs He-
rnoMHBIM. Kopoue, Hcmosb3oBaHue SHEpTHH WM TEpPEXof ee B IBH-
K@HH® DAaKeThl HAUHHAeTCsi C HyJsl, NOCTeeHHO BO3pAcTast, IO--
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xeaur Jdo 100°/o, 3aTeM HEMpPEpHIBHG YMEHBIIASTCS, CHyCKasACh B
npenene A0 HYJIA.

Ilpu B3pbiBaHMH MBI HMeeM ABe norepu. IIpekne Bcero He Bed
SHeprusi TellJla NpeBpamiaeTcs B ABHxeHHe or6poca. Ho uwem mnuu-
Hee TpyOa u deM rasoo6pasHee NMPOAYKTbl OTGpoca, TEM 3Ta MOTEPS
Menbiie. B mpenmene ona wyas. lia mpaktuke wucnosnp3oBazue He
JIOJKHO ObITH MeHblne 75%a. BTopas morepst 3aBUCHT OT TCTO, 4TO
oT6poc HMeeT ONHY i TY Xe OTHOCHTEJNEHYI0 HauOOJBIU IO CKO-
pOCTb, HE PaBHYIO YCKOpSIOWIEeMYycsl NBHUXEHHIO cHapsiia. KakK YBH-
J|M, 3Ta T0Tepst NpU KOCMHYECKuX CKOPOCTSX COCTaBJIseT He MeHee
35%,, a ucmcas3zoBaHue — He Oojsee 65%. B cpege TAroTeHUS, B
KOTOpO#l MBI KMBeM Ha 3eMmJse, OHO MeHblle. EclH NpHHATH BTO-
pruHOe HcnoJb3oBarue B 50%, TO pakera NpeBpallaeT B CBuw@ IBHU-
xeHue okoamo 37% (0,75X0,5) Bcell HOTeHHMANBHON SHEPTHH
B3PbIBYATHIX BRIIECTB.

OmnpejeJieHre CKOPOCTH PaKeThl

Hmeenm B mycroTe W B cpele, CBOGONHOH OT 3€MHOTO TSTOTEHHS
WdM, -+ M,dc=0. (32)

Ho M, cocrout u3 nocrosimofi Maccel M, (T. e. U3 cuapsana,
Jonell, 3amacoB M pasHbIX NPHHAAJIEXKHOCTEH) H NepeMeHH »i Mac-
©bl B3DBIBUATHIX BeliecTB M,, KOTOphe, cropas, BHGpacCHIBAIOTCA H3
pakersl. 3nauwnt, M,=M, +M,. Tenepp Bmecro (32) umeeM

WdM, (M, M,) dc =0. (33)
Orcioza "
_wiM
WM0+M1 dc. (34)

HUnrerpupys, Hatinem
c=— Wlin(M,-+M,)+const. (35)

(In osnauaer HatypaJsHbIE Jorapudm). Jonycrum, yTO Mo Hagaje
B3DbIBAHUS pakeTa He JBHrajach, 1. e. ¢=0 u M,=M’,.

=W In (M, M;). (36)
CirenoBaTebHO,
My + M, )
=W]1 _— 7
c n <Mo vy (37)

HauGonpmyio cxopocTs mosyyaeT pakeTa, KOrZa H3pACXOLYeT
BE€Chb 3alac B3pbIBYATLIX BEILECTB HJH KOraa le‘——-O.

B Takom cnyuae

cl=W1n(1—{—%:—:)). (38)
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U3 nmociennelt ¢opMy/ibl BHIHO: 1) MakcHMaAbHAas. CKODOCTH
cHapsga ¢; TeM 6oJbie, yeM GOMBLIYI0 CKOPOCTh HMeEeT oTdpoc
W; 2) ¢, Mmoxer 6ecrnpefesbHO BO3pacTarb C YyBe/JHYEHHEM OT-

’

1

HOCHTeJIbHOTO KOMHYeCTBA —r or6poca. Ho Bo3pacraume 3to,
0 R

CHayasla JOBOJIBHO OHICTpPOe, HOTOM JeJsaercs Bce 6osee H Gouee

- M
MenjeHHuM. Ecin OTHOlIeHHe ’—‘A;I‘— O4YeHb MaJO, TO MAaTEMAaTHKH
0

. M,

JIETKO JOKAaxXyT, UTO €1=Wﬁl. 3Ha'-H/IT, B 3TOM CJay4ae ¢, mpo-
0

JIOPIOHOHAJABHO 3amacy M'l Hal‘[pOTPlB, B mpepeJse, Koriga OTHO-

wenHe (cM. 38) OueHb BeJIHKO,

M'
c,=Win (ﬁ:) )

T. €. BO3PacTaHHe CKOPOCTH OyJerT 4YpesBHYaHHO Me[JIEHHOE;

M
3) CKOpPOCTb paxeTH He H3MEHSeTCs, eCJIH OTHOLIeHHe —M—l ocraer-
0

cs1 nmocrogHHBM. OTCiona BUIHO, UTO KOCMHYeCKas CKOPOCTh HE 3aBHU-
cut or abCcoJIOTHOH BeJIMYMHBI Macchl cHapsiga. VIHBIMH cioBaMmi,
macca cHapsjxa M erc Harpyska LpOH3BOJIbHO BeJIMKH, €CJAH He CUH-
TATbCS € HHBIMU YCJIOBUAMI; 4) OKOHUATEJbHAS CKOPOCTh HE 3aBHCHT
0T nopsiiKa B3pbiBaHHA. IIpoXOmUT JiH OHO paBHOMEpPHO HJIH HET, Ce-
KYHIBI HJIE ThICSUEJIeTHS — 3TO Bce paBHO. Jlaxe mepepeiBbl HHYEro
He 3Hauar,
Ilycte dt oO3HauaeT 3JEMEHT BpeMEHH.

W3 (34) wafinem

de __W__ (=i (39)
dt Mo+ M, dt

Ilepasi uyacTh BbIpaxKaeT CEKYHIHOE YCKOpPEHWe B JBiHKEHHH
paxkeTel, T. ©. CHJIY POXACHHOH B HeH OTHOCUTEJNbHOH TAXKeCTH
{X0OTd KpyroMm, 0O HalleMy ycJoBuIo, TsakectTH Her). Kak Bumuo us
(39), ona mponopuHoNaJbHA HHTEHCHBHOCTH B PACXONe MarepHana
(—dM, : dt). KpoMe Toro, mo Mepe u3pacxomoBanus M, xaxyliad-
Csl TAXKeCTh yBeJIMYUBaeTcd, Tax kKak M, ymenbmaercs u dM,<O0.

Yrto6bl oTHOCHTENbHAS TAXKECTb OCTABAJACh HEU3MAHHOH, He-
©o6X0IUMO NOcTeneHHoe OCaaG/IeHie HHTEHCHBHOCTH B3pbiBa. oraa
13 (39) noayuum

=V dh _g, (39)
M0+M1 dt

rije K ectb NMOCTOIHHAsE OTHOCHTEJbHAsd TSKECTh.

9 k.a. I{uonkoBCKHE
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Orciona —_—
_—_——— ] == . 39
P (39)
Huterpupys, NOJLYy4YHM
— Wln (M,+M,)=Kt-+const. (39;)

Bpemsa B3pbiBaHus

Eciu  M=M,, 10 {=0; crenosarenbHo,
tzﬁln (l—]—ﬂ{—\ (39.)
K M,/ y
Ecau M;=0, T. e. BeCb B3PHIBYATHI MaTepuajg HCYEpHaH, TO

t v 1 ( 1—|—M1’ (39;)
=—1In — . %)
1 5
K M,
3HayuT, BpeMsi BCero B3pbIBaHYs 0OOpAaTHO MPONOPLHOHANBHO
TT0JIyyaeMoll OTHOCHTEJNBbHOH TSXKECTH M yBeNIHYHBAercs C »accoi
orbpoca.
Uz (39,) natimem
M, _ K
— L= (My+ M) . 39
at w Mo 1 (39)
Orciofia BHAHO, UYTO HaudMeHbIIAs HHTEHCHBHOCTb B3DbIBAHUSA HJH
BapMeHblIn# pacxon OblBaeT IpH KOHIIE B3pblBaHHA, Korma M,
ocTajoch Mano, a Haubosblnas — B wauaje, korna M,=M’,.
B nepsoMm cayuae

__aM, MK
dt - W ’ (391)
a BO BTOPOM —
aMm Mg+ M) K
My (M, N ‘ (39,)

dt W

OtHaoulenre HauGosibliero pacxofa (B Hauade) K HadMeHbUIEMY
(B KoHIE) Gymer

MI
4+ (395)

Uem OGoJubiie ortHoitienne M/, : M,, TeM cuJbHee H3MEHSIETCS
pacxol, B3pbLIBUAaTOIO MaTrepHaja, U, oOpPaTHO, OH I[OUTH IOCTOSHEH
IpH MajgoM oTHoweHHd. Ha npaxTixe cuny B3pohiBaHMA H3MEHSTH
HeynoOHO, — Mpollle 1aTb BO3MOXKHOCTb BBIIEPXKATh AeHCTBIe He-
NOCTOSIHHOH TSI3K€CTH, NOTPY3HMB JIOAeH W ADYrHe HeXHble NMpeaMe-
Thl B XHJIKOCTb. '
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BpeMst B3pbiBaHHs (PaBHOMEPHOTO) BCero-3amaca, Korla yCKo-
peHH® paxeTbl M OTHOCHTEJbHAs TAXKECTb BO3PACTAlOT, HO PACXOL
E3DbIBYATHIX BELIeCTB OJMMH H TOT K€, MOXKHO BbIPA3HTb ehle Tak:

, dt
tl =Ml"m' . (3910)

Tyr npousBoAHYIO MGXKHO 3aMEHHTh CEKYHIHBIM PaCcXOIGM
P3DBIBYATONO BellecTBa. 1O e Bpems NpPH DABHOMEPHOM yCKOpe-
HWM pakKeTbl M TIOCTOSHHOH OTHOCHTEJbHOH TsXKECTH B CHapsge
(39,), Ho HepaBHoMepHOM pacxone orGpoca, 6ymeT paBHO

. d
t]—:cl :j=cl :_‘;Ct—- (3911)

., de
Hponsnonnaﬂ j=-¢; BbIpaxaeT IMOCTOAAHHOE BO3pacCTaHHe CKO-

POCTH CHapsjga B CEKYHLY.

Mexannuecknit Ko3(UUUEHT MO0Je3HOro AeicTBHsA

WuTepecHo 3HATh, KakKas YacTh IOJHOH pabOTHl ABHIKYLIMXCS
yactun, or0poca mepelaercd pakere. MMeewm

E,=0,5M;- W2, (40)
E,=0,5-Mc2. (41)
Orcroza .
L_ M (fl) (42)
E M w
uau Ha ocHoBanum (38)
Ey, M, M\
—= In {14 —— . (43
El Ml, ( + Mo) , )

OTCiofa MOXKHO BBIUHCIATh, YTO K. I. . HE MOXKeTr ObiTe 60Jb-
me 650, a AJNA HOJYUEHHS KOCMHUOCKHX CKOPOCTEH OH MOXKET
6eith npunsAT B 50%. Ecai samac B3phIBYaTOrO BellleCTBA CPaBHH-
1eJIbHO HEeBEJIHK, TO NpHUG/IH3HTENIBHO NOJYyyHuM BMecto (43)

L_m;m, (45)
E,
HJIH TOYHee
’ M'
£2=_M_1(1___1); : (46)
E, M, Mg

MOXKHO TOJIyudTh ele GoJee TouHyw ¢oOpMyJay, packpbiBas BbIpa-
JKeHHe

1n(1_|_x)=x__"?2 -’;i—--’f-... (47)
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Tabnuua 6
Or::gé:me ¢y, €cou CcKo- | ¢, ecan cko- |CpenHu#l K. m. A 2826::;:;3:'
Wwacce | 5000 o, | 4000 mjeow.” | BeiEr (8 %) | B wu mpu mo-
paKeTbl dopmyaa (38) | dopmyna (38) dopuyna (43) | woit Tawecrn
MMy !
0,1 472,5 378 8,87 11,4
0,2 910 728 16,55 42
0,3 1310 1018 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 2172 48,0 607
1,5 4575 3660 55,8 650
5490 4392 60,3 1520
6900 5520 63,5 2430
8045 6436 64,7 3300
5 8960 7168 64,1
6 9730 7784 63,0
7 10 395 8316 61,7
8 10985 8788 60,5
9 11515 9212 58,9 Ha nene mox-
10 11990 9592 57,6 HATHE  BHIlIE,
15 13 865 11092 51,2 :
H6O  TAXECTH
20 15220 12176 46,3
ocrabasercs
30 17170 13736 39,3
50 22400 17920 31,0
100 26 280 21040 21,0
193 30038 24032 14,4
fs's) oo o 0
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M3 ¢epmyn BumHo, yro CHayajga, Korma 3amac MaJd, K. H. A.
BO3pacTaerT MNpOMOPUHOHAJBHO 3alacy, 3aTeM pacTeT MeIjleHHee,
LOCTUraeT HaudOoJbllieil BejiMYUHBI, TOTOM MeNJIEHHO YMEHbLIAeTCS

H B TIpefejle NOCTHTAET HYJIS.
Ornouienne M’, : M, = x, CcOOTBeTcTByIOIlee  HaHGOJABIIEMY

K. II. ., OnpenejsgeTrcs YipaBHEHUEM

In(14-x)= -2

1—x

X

¥ N0 BeJuyuHe Ou3xo K 4 (T. e. 3amac NpeBBbILAET B2C paKeThl
E 4 pasa), a utnouib3oBaHue cocrasiser 65%. B Taba. 6 gads Be-
JUYUHbl HHTEPeCYIOUINX HAc BEJHYUH s PasJUuHBIX CJY47CB.

Kpove TOro, 4to Mbl BBIBIH AaHAJUTHYECKH, U3 TaGuIbl BH-
ArM, 4To HauOoJbliee Hclodb3oBaHUHe (mo 65%) sHeprum orGpoca
OplBaeT TOTHA, KOoraa Bec ero B 4 pasa Gouabule Beca pakeibl. Ho
EPOLEHT HCMONb30BaHHs BooOumie He MaJ (okodo 50%), xorma or-
HOCHTEJIbHO® KOuIHYecTRO oTOpoca Kovebaetcs or 1 mo 20, a cooz-
RETCTBYIOILHE CKOPOCTH —oT 3 A0 15 ka/cex. D10 BHOAHe jOCTa-
TOYHBIE KOCMHYECKHe BeJHUHHBL. JIBe CKOPOCTH TaGJHIbl OTHOCITCH
K pa3HbIM B3pBIBUATHIM MatepHasaM. Dojpliag — K YHCFBIM — BO-
JOpONY H KHUCJODOLY, MeHbIlasg — K YIJIGBOAOPONAM U IHIOTEH-
HBIM COeINHMHEHHSIM KuHcjaopona. JJsi HardsagHoCcTH s TNpidHaBISIO
AsaTe cTos0en, KOTOPHIH MOKAa3blBaeT B KM HanOOJblIee MCLHATHO
Teja NPU NMGCTOSTHHOH 3eMHOI TAXKECTH.

Hame wnccnemoBaHne npuMeHsercs B CHAGAYIOUAX CJiydasx:
1) B cpeme 6es TSXKOCTH, HaNpHMep, MeXAY COJHUIAMH X4 MJeY-
HbIMH DYTSIMH, IIe TAXKECTb OJM3Ka K HY/0; 2) Ha MaJbiX acre-
poumax, MaJjblx JyHax (ayasl Mapca) u Ha Bcex Masblx HeSecHbIX
1es1ax, HaupuMep, Ha koubnax CatypHa, Iie TAXKECTbIO TOXKY MOXK-
o npeHebpeus; 3) Ha opdute 3eMan; 4) B KaXAOM MecTe J0GOH
COJTHEYHOH CHCTeMBl, Ha KAKOM YICIHO DAacCTOSHHH OT HeGCCHOTO
Tesa, ©CJR CHApsif BHe aTMocdepbl W Npuodpena HJIM He NpHoGpesn
CKODOCTb, NPEmATCTBYIOUIYI0 €My 3a1eBaTh FeGecHoe TeNo iiiH €ro
atmocdepy.

IToroM yBHAMM, 4TO AJsl H30€KaHASA [OTEPH SHEPTHM HANpaB-
JleHHe B3DLIBAdHs TOJKHO ObITh HOPMAaJbHO K paBHOmeHCTavioulefl
CHJIe TATOTEHHS.

Orcioga BHIHO, YTO MOCTaTOYHO TOJIBKO OCBOOOIMTBCA GT MHJA-
HeTHOH aTMoc(epbl H CAENATHCS CHYTHHKOM 3TOH IJIAHEThl, x0T OH
Ha OueHb OJIU3KOM OT HE® pAacCTOSIHHH, YTOGHl NasbHefiillne [JBH-
XeHWe M mnepeMellleHHe I Bcell BceJIeHHOH OblIo  COBEpIIEHHO
obecneyero. JleficTBUTCNbHO, B3DHIBAHHE® TOTAA MOXKET Gbilb OUYEHb
cnalbbiM, a sHeprus, moTpebHasl AJf ITOTO, MOXKeT GbIThb 3aKMCTBO-
BzHa OoT 3Heprun Cosnuna. OmopeHIfl MaTepuaj RamyT 4YaCTHIB
o-a B, NOBCIONy paccesiHHbe, WA OGONUAB HJIA KOCMHYECKas
NBLIb.

Ieppbill BeJMKHA [uar uesoBeYecTBA COCTOHT B TOM, 4YTOObI
PblJIeTeTh 3a armocdepy u chesnatbest cnyTaukom 3emin. OcTasb-
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HO® CpDaBUUTEIbHO JIETKO, BIUIOTh A0 yAAJeHHs OT HalleHd cosiHey-
do#l cucrembl. Ho 4, Ko#euHo, He UMeI0 B BUAY CHYCK Ha MacTHBHbI®
MJIaHeTH.

JBH)XEHUE PAKETHI B CPEJE TS)XECTH, B NYCTOTE

Verpadum -Mulcsienso aTmochepy uid BooGpasum cebs ma Jlyne
KJIM APYrofi MJiaHeTe, HMeouled Cymy u He OKPYXEeHHOH ra3aMu
uan napamd. MemedHblM  BpalleHHeM ILTaHeTHl INpeHedperaem.
IToner crapsima MOXET ObiTh: 1) OTBeCHBIM, 2) DOPU3OHTAJIbHBIM H
3) HaxKJOHHBIM.

PasGepem Bompoc BooOuie (cM. dur. 2).

Onpepenenue pe3yJbTHPYIOIETO YCKOPeHHS

Ha pakery nmeficTByeT CHJIA TSKeCTH g, BbIpaxaeMasi CEKYHIHBIM
VYCKODEHHEM, 3aTeM CHila B3pBIBAHHUA IO HANpaBJEHHIO AJHHHOH ocH
cHapsiia, coo0Liaioliasi -eMy CeKyHIHOe yckopeHue j. Mexay Ha-
HOpaBJieHUsIMH 3THX cuJs oOpasyercs nauublil yroa a, Gospmni 90°.
Vroa cussl B3pbiBaHua ¢ ropusoHrom Oymer a—90°=y. dro Oyayr
TPM INAHHBIX BeJIMYMHbi. HeH3BeCTHBI: HampaBJieHHe IBHXKEHHA pa-
KEeTbI, Oompene/sieMoe YoM B Hau yrioM x=8—90° u BeJqnyHHA
paBHONSHCTBYIOWIEH p, T. © CEKYHIHO® HCTHHHOE YCKODEHde CHa
psna.

[Dau seerar
g
gﬁn
3
S0
$3
SEY
3
Pur. 2.

TpuroHoMeTpusi Ham JAacT (CM. 4epTex):

2=y-490; sin a==cosy; cosa=——siny;

cos B=— sin x; x=B — 90; tg3==ctg x.

tg B—ctg x= jsine - jeosy (48)

g+jcosa g—Jsiny
p=V 7P g F2igcosa=Vj*+g*+2jgsiny. (49)
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M3BecTHBIH yrosl y W HEM3BECTHbIA X MpOIe, NOTOMY UrO OHH
MeHblle NOpPSIMONO H ONPCHENSIOT HAKJIOHBL K Dopnsonry CHJIBY
B3pbIBaHUs (TaKXKe OCH DAaKeTbl) H paBHOZelcTByoUleH (HCIHHHOE
BalpaBJIeHHe [BUXKEHHA CHapsaa).

Pa6ora pakersl 4 oTGpPOCa; MeXaHHYECKHHd K. M. J.

KakoBo xe Gymer uCAoJbp30BaHHe B Cpele TITOT€HUs, B Hy-
cToTe?

Ey=0,5M,ci+A. (65)

A ectb pa6ora mojxHATHS pakerhl, a £,-—paGoTa pakeTH.
A=—IcosB Myg=Isin x Myg. (66)

[ osHauaeT BeJHWUMHY IPOJETA HJH NJIHHY NYyTH CHAPSAIA.

Ecan p u j GyAyT NOCTOSIHHH, TO
2

_a
= (67)
w (13 65— 67)
E,=0,5M,c? (l'—l—sin x %) . (68)
Haiee ’
E,=0,5M W?. (69)
U3 (68) u (69)
—E, =0 7
nw=E,:E,= 'WZ( +—s1nx) (70)
VI3 TpUrOHOMETPHH HM3BECTHO I/ BCAKOIO yria:
cos B=—d-g~p——— . (71)
V 1T+ cg®B
Orcioga u u3 (48)
c0s B— g+ jcosa
‘ V j2sin®a + (g + jcos a)2
=—sinx= —isiny . 72)

Vi cosgy + (g —Jsin )2
HMs (70) Temepp MmoxeM uCKIOYATH HeusBecTHh# sinx. Ho
HaAO0 €Ile HCKJIIYHTb H ;. VMeeMm

l

tl——;zln (1+ ) (73)
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DTO ecTb NMOJIHOE BpeMsi B3DLIBAHUSI NPH IOCTOAHHOH OTHO-
cHTe N bHOH TaxecTH K.

Ho
K=j n ¢,=pt,. (74)
CaenoBarenbHo, u3 (39;) u (74)
*we M, \?
2 p2 it
a=r [m (1+ MO)]. (75)

Teneps us (70), (72) u (75) naiigem

2 M, M,
a=EMo [ln (1 e )]2><
M M,

% [1— - g-(g—jsiny) ] 77
[ Vitcosty + (g —jsiny)® |/ 2+ g*—2jgsiny (77)

Korna rtsamxecru ner, g=0 u p=j. B srom cayyae nocJenHss
dopmyna naer ¢opmyay (43). Onpesenum no (77) x. H. . B TOM
ciyyae, KOrma B3pbiBaHWE TOPU3CHT2JbHO, T. e. korna y=0. Torma
onsTh noayuuM ¢opmyay {43). Jlerko U Tax BUAESTh, 4TO ilpd Ha-
NpaBJeHUd B3PBIBAHMS, HOPMAJBHOM K CHJIE TATOTEHUs (DOPU3OH-
raJIbHOM), HCIOJB30BAHH@ Takoe Xe, Kak HpHU MOJHOM OTCYTCTBHH
TsKecTH. bausko K miaaHere (y caMofl NMOBEPXHOCTH) TOPU3OHTAJb-
HOe B3pbIBAHHE HENPUMEHHMO, TaK KaK pakeTa, IOHHXKAsCh, 3aje-
mer 3a nouyBy. Ho Ha HexorOopoil BhIcoTe, maxe B BO3i1yXe, OHO
BO3MOXHO. 4 TaKxe TOTHA, KOIWla pakera B CHJY HpHoGpeTeHHOH
KOCMHUYECKOH CXODOCTH yKe He MOXKeT 3aieTb 3a aTMmocdepy H HO-
cutes, Kak HeOecHoe Teno. OHO elle NMpHMeHHMMO K mjaHersM 0es
atMoc(epsl IpA JBHIKEHHH CHapsla IO TOPH3OHTAJBHOMY TIadKOMY
nyru. Jlanee yeumuM 1 IpUMeHeHHMe K ABUXKEHHIO B armocibepe.

Moxenm nposeputs (opmyay (77) emmne Ha OZHOM YacTHOM CJy-
vae. JlosckuM, YTO TBHIXKEHHE CHApsiia OTBECHO, T. e. y=90° w
p=j—§-

Torma nafinem

o LI (B S

1 J

(Jra dopmyna Gbuia BbiBelleHa paHee H CONGPXKUTCA B ieyat-
nelx Tpymax 1903 r.)

Ws ¢opMysnbnl BUIHO, YTO OTBECHOE [BHXKEHHE pakeThl OUEHb
HEBLITONIHO, B OCOGEHHOCTH KOTZZ j HEMHOIO IMpEeBHIAET BEJIHYH-
Hy g. Hanmporus, yem GoJsiblle ycKOpeHHE CHJIbI B3pbiBaHHs | IO
OTHOLIEHHIO K g, TeM IIoTeps MeHblle H <7 Gouibmie. CpaBHHBas
K. . 1. B cBOGONHOH OT TsroTeHHA cpeme (43) ¢ K. m. A. B Cpele
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TATOTeHHs NpH OTBecHOM nBHeHun (80), BUAMM, UTQ TMOCTENHHH

K. I. J. MeHbille HEpPBOTO E 1:(1—5—) .
I

OtHocutesbHAsA NOTeps BbIpa)kaercs NpoGbio ;g_r Ecinu, zanpie

Mep, cuja B3pbrBaHuA B 10 pas Goublle Beca pakeTwl, TO [OTEp
cocraBat 0,1. Ho korma ofe cusibl paBHbl, TO noTeps pasHa 100%o,
T. ©. BCSl dHeprus Tepsiercss 0e3pe3y/sTaTHO AJis CHapsiga. Lei-
CTBHUTEJIbHO, B 3TOM CJydde pakeTa ypaBHOBelleHa, He TNOLHIMAaeT-
¢ M He MoJydyaeT HUKakodl ckopocTd. Ilpu OGeckoHeuHOH cuae
B3pEIBA K. I. A. Takofl XKe, Kak B cpefe Ge3 TsaroreHus. Ho cuib-
f10@ B3phIBaHHe Bce yOMBaeT M paspyllaeT BHYTPH cHapsga. Ero-
MOXKHO HPUMEHHTHL TOMTBKO NpPH cHapsamax 0e3 Jiofefl W CJOMHBIX
GInaparos.
Ta6anuma 7

Cpe,u.a TaroTeHus. OTBecHoe JIBHIKEeHUe pakKeTbl

ig o 2 3 4 5 10 o
Koman % | 0 50 66,7 | 75 80 20 100
Cropocts, %| 0 70,7| 81,7| 86,6| 89,4| 94,9| 100

Kak Bumzo, OTBecHO® JBHKEHHE COINPOBOXKAAETCS GOJbLIOH
norepefi sueprud, B OCOOEHHOCTH KOTIA CHJIA B3DLIBAHUS j HEBe-
Juka. Tyt j mosxuHO OblTh OGouiblle g, B NPOTHBHOM cCJyyae HHKa-
KOTO [BUXKEHHs He Iosyuutcd. IlocjenHsisi CTpoKa BblDamAET B
MPOLEHTaX HaHOOJIBIIYI0O COOTBETCTBYIOIIYIO CKOpocTh. Ha .camoM
LeJle CKODOCTb BBIpAXaercs BTOPOH CTPOKOU, MOTOMY 4YTY 4acThb
SHepruu lofiieT Ha NONHATHE BO BpeMs BipblBaHHs (JOKasaHO B
1903 r.).

NMOJIET PAKETHI B CPEJE TATOTEHHS, B ATMOC®EPE

ITosroxkuM, YTO I'OPH3OHTAJNBHO pacHOJIOKEHHAs pakeTa R Cpele
1SMOTeHds] [BHIAaeTcsl elle II0I BJHSHHEM IOPH3OHTAJNBHOH CHJIBL
CHayasia cujia TAXECTH 3aCTaBUT €@ maaaTh mom yraom ot 90° u
Menbire. Tounee, tg sroro yraa paser g:j. Ho uepes HeckoJbKO
CeKYHJ rOpPH30HTa/bHAsl COCTAaBJSIOL[Asi CKOPOCTH paKeThi OYIET
TaKOd TpoMajiHOH, uTO OTBECHO® NBUMKEHHE CHApsifa Mph ero 6oMNb-
IOA TOBEPXHOCTH CTAHET COBEPLIEHHO He3aMEeTHBIM B C[paBHEHHH
C TOpPH3OHTANbHON cocraBisiomell. Torna pakera GyleT ABaraThCs
IOYTH TOPU3OHTANbHO, KaK 10 pejibcaM. MOXKHO BBIYHCJHTh, YTG
najgeHue paxeTbl BCJGACTBHE COMPOTHBJEHHS BO3AyXa IpH 3HAUH-
TeNbHOH OOKOBOH NOBEPXHOCTH CHapsifia (BepPTHKAaJbHAS HPOSKIHUS)
Moxer ObITb TOJNBKO OYeHb MeIJIeHHBIM M BCce Gosee H Goiee
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MeIJIeHHbIM TIO Mepe yBeJNHUYeHHs CKODOCTH pakeThl. Tak e Oymer
-00CTOSATL JeJIo H NPH HAKJIOHHOM JBHKEHHH CHApPSANA, €CNU HaKJIOH
He mpesbimaer 20—40°. Torma chapsn, cnycTsi HECKOJBKO t¢eKYHN
OT HauaJja [IBHKEHYs, JIBUTAeTCA, KAK M0 HAKJOHHBIM peJibCa.d.
TlpumepHo mageHH® XOPOLIO YCTPOSHHOH pakeTbl MpPH OTCyTCTBHH
TCPH3OHTAJNBLHOMO [BUXMEHHSI cocTaBHT ToJabko 20—30 m/cex. Ilpm
~ONPOMHOI 3Ke HOCTYIaTeJbHOH CKOPOCTH OHO JLOJXKHO [OUTH IO
1 m/cex u menee. UTO Xe 3T0 B CpaBHEHHHM ¢ KOCMHUECKGH CKO-
DOCTBIO?

‘Onpeneneune CKOPOCTH, YCKOPEeHHSH, BpPeMEHH
nonera, paboTy, COBepDUEeHHON pakeTOn
HOoT6pPOCOM, H MEXAaHHYECKOTro K. I. .,
npepnoJgaras ABUXEHHE NO HAaKJOHHOH
OJOCKOCTH

Us ¢ur. 3 umeem npubIU3HUTENLHO !

c%=pt. (83)
p=j —gsiny. (84)
K=j:g. (85)
] . w M.
cl=(1—gsmy)71n(l+ 7%1) (86)
w M.
t,=—1In {14+ 1), 39,
== n {1+ i) (39)

ITO NpH MOCTOSIHHOM j.

Dopmynsl eme 6oJiee [ipUrONHBI NIPHU JBHXXEHHH CHapsAfa IO
‘HAKJIOHHOH HeNoAmammeficss MJOCKOCTH, T. €. IPH YCKODEHHOM
JBHXEHHH 10 rope (BBepx).

3aiimeMcsi onpefesieHHEM K. M. .

E,=0,5Myc2+-A. (87)
A=M,.-g-h=M,-g-lsiny. (88)
Tyr & ecrp Benuuuua momHsATHA CHapsAAa.
Orciona
EZ=%’°—cf(l—{— ;‘;—siny). (89)
Hainee
"
El=—2l we. (90)
CnenoBaTebHO,
E, M, g . )
—El——'q— W m(l—{—Tsmy . 91

* JlanHoe npuGNHKeHHe NONMYCTHMO NpPH GOJBUIX BelTHYHHAX | 1O CPaBHe-
HAIO ¢ o — [Ipum. ped.
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C nowmoursio (86) u (84) us aroro Hafinem

S [ln (1-{- Z—i)ﬁ(l——%siny)]. (92)

M,

Yupouas ¢opmyny (77), npH Majblx yrjax y MOJy4ydM IpH-
GnukeHHO # 3Ty camyio dopmyry (92) [cm. eme dopmyay (49)].
Ecan pakera ropusoHTanbHa # y = 0, 70 K. n. A. u3 (92) no-
JayunM corjiacHo dopmyde (43). Taxxke uz (92), ecsm y=90° no-

JIYYHM H3IBECTHYIO dopmyay (80). 2 TpenCTaB/ser c0oG0oi0 MEeXAaHH-
yecKHH K. I. ., YMHOXasi KOTODHIA Ha TepMHYecKHH K. M. I. (CM.

Tabui. 5), nosyyaeM IOVIHBIA K. II. 1.
BuguM, uno K. 0. 4. B nmycrore (77) BooOlie He TOT, YTO B
armocdepe, WIH BepHee — B IIYCTOTG MHpH [IBHKEHHM CHapsjga MO

HAKJIOHHOH IIJIOCKOCTH.
[ToTepsi O CpaBHEHHIO cO CBOGOAHOH OT TAXECTH cpezoio Gyner

T? sin y. (93)

Ecau, nHanpumep,
g:7=0,3; y=20°; siny= 0342

10 noreps — 5,7%. Ilpunaraem Tabn. 8.
TaG6auua 8

Cpena tsakectd B arMocdepe. HakioHnHoe ABHwenue

Yron makaona 1 9 5 110|152 |2 |3 | 3
B rpaaycax ’

10 | 0,17/ 0,34/ 0,85/ 1,7| 2,6 [ 3,4 4,2 5 | 5.7
0,34/ 0,64/ 1,7 [ 3,4|5,2(6,8|8,4|10 |11,4
210,8(1,7|4,258,5|13 [17 |21 |25 | 28,5
1{1,7/3,4|8,5|17 |26 |34 |42 |50 |57

[Torepa 3Hepruu
B IpOLIEHTAX MNpH
pasHeIX j g |
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Orciona BHAHO, YTO OUYEHb BHITOAHO OblIO OBl MyCKaTh G2KETY
OpH caMOM CHJIBHOM B3pbIBAHHH, €CJIH Obl HES pPaspylHic/bHO
ero geficTBHE W TeXHHYECKHe 3aTPyHAHEHHs. 1aKXe BHIIOILHO
Oplto OBl HANpaBAATb PAKETY IO CaMbIM HaMMEHBUIMM YIJaM, €CJIH
61 He pabora compoTHBJEHHS aTMoc(epbl. Boobme mnoreps JHaxe
IIPM MaJioil CHJe B3DHIBAHHA MOKeT ObiTh HoBelneHa 1o 1%e.

BoJjee TOuHOe BBIYHCJIEHHE COMpPOTUBJECHHs aTMocdepst

9 Bce xe B mocjenyomeM ynpoiiaio (GopMyJel, HaHHbIE MHOIO
r 1911—1912 rr. omyckamo TeMIepaTypy BO3AyXa MOCT:HHOM.
Baaronaps atomy armocdepa pacnpoctpaHserc 6es koduna. Toraa
LKMeeM H3BeCTHYI0 (Gopmyayv

—h 4 L
h= z In T (95)

rae -df‘— ecTb BHICOTA BooOpaxaeMmoll armocdeps /, Hpu HOCTO-

1
SIHHOH TJOTHOCTH d,; f, — ZaBjeHne aTMocdepH, COOTBETCTBYIO-
wee d,.

3Hayur,
h d
P (96)
H
_k
d=de ". (97)

Conpor#saenue Bo3ayxa uau gapienue W ero Ha paxkery OrT
ee nBuxeunus Oynrer

w=r4%, (98)
a 2g

3to aapnenue (IToHcese) ue B aGCOMWTHBIX EIMHKUAX, 2 B
COLIKHOBEHHBIX Mepax, HalpHUMep, B TOHHAX. F --- IJIOMIAXb MHIEJs
TONEPEYHOTO CEUEHHST pAaKeThl; ¢ —— MOJE3HOCTh (OPMBI  paKeThl,
T. e. Koo(uUMeHT, KOTOpHl TeM OoJblle, yeM CcolpoTuBjieiine W
MeHbllle. 1Ipi HAKJTOHHOM ZBHXKEHHWH pakerbl [JiiHa [ IyTH cocTa-

BHT
I=h:siny. (99)
Hmeem
p=j—gsiny. 84)
c=V"2pl. (84,)
Orcroaa
c=V2(j—gsiny)l. (100}

dneMeHT paGoOTH CONPOTHBJIEHHS BO3AYXa BHPa3HTCH
dT=Wwdl (101
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U3 (97), (98), (99) u (100) naiizmem

Isiny
dT=F%(j—gsiny)le ™ dl. (102)
ag
TTonoxum Tyt
Isiny h
—_——— =X
h] hl
dx=S0Y gy @b . gy hdx (103)
. n sin y
Torza nalizem
AT — F(]—-g.slgy) d; szxe"xdx. (104)
agsin®y
Tlosraraem . .
F(j —%IIJ')_dl/ﬁ:A, (105)
agsin®y

Hnrerpupys u omnpéenenss mocrosHHOe, MOJXYYHM

~4 LY i
T=A[1—(1+ —h~>e ”'J —A [1_ (H_lsmy) 2 ] (106)
hl hl e
ITpusumas Bo BHumanme (103), mosyyaem Traxxe
T=A[l —(1+x)e~*]. (107)

Ham Hamo ompeme/surh moaHyo PaGoOTy COMPOTHBJAEHHS aTMO-
<pepn. [ag 3TOro HamoO NMOJOXKHTH

h=o0 MU X=00.

Hmeem

—t—1:"=1: j_. ﬁ_ x8

e——1:e 1.(1+ 1+1.2+1.2.3+'“)' (108)
CJlenoBaTe bHO,

(1 x) e-*=—e—* J-xe—*=e—* |- x: (1 +%+T’fiz+... )=
-_-_e‘;+1:<-‘;+1+—l_’f?—+ aa +) (109)

1.2.3

Orciona sicHo, 4TO ecau h Wid X paBHO GECKOHEYHOCTH, TO H
eblpaxenre (109) obpamaercs B Hysab. 3HauuT, pabora COLDOTUB-

J51€HHSA
T=A. (110)

[Tosnyio paGorTy OTBEeCHOrO MBHIKEHHS] NOJNY4HM H3 $OLMYJB
(104), ecnmu momoxum y = 90°. Torma HaédmeMm

T=CU=2) g p2, (111)
ag
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CpasHuBas sty pa6oTy ¢ mouiHOH paGoOTOH HAKJIOHHOTO JBHXKE-
HHUS, VBHOHM, 4TO IOCJTEIHSsA OOJblIe HepBOH BO CTOJNBKO P23

j—gsiny
(j— &)sinzy (112)

Ecau j BeMUKO WUJH Y HEBEJHK, TO HNPHUOIH3HTENbHO MOXKEM CUH-
TaTh, YTO paGora HAaKITOHHOTO JBHXKeHHs 0GpaTHO NPONOPLUOHANb~
Ha KBagpary CHHYyca yrJa BakJoHa. 3HAYHT, KOTAAa HaAKJCH4 HET H
JBHXXEHHE TODHSOHTAJBHO, TO .NIOJHas pabora comnpoTuBjeHus Oec-
KcHeyHa. Ho 370 HenpaBuJIbHO, TaK KaK PaBHOIJIOTHbBI® CJAOW aTMO-
cepbl He MOTYT CUMTATHCS TDOPH3CHTAJBHBIMH, KaK Mbl 37O IpH-
pssn BegenctBue cgeprnunoctd 3emud. OnHEM CJOBOM, IS MAJbIX
vIoB (QOpMYJbi HENpUMEHLMBL. Tak, ecjii NPUHATBL BHICOTY aTMO-
ctheprl 3amerHCHl nJoTHOCTH B 50 KM, TO JIETKO BBIYHUCIHIL, UTO
TOPU3OHTAJBHBIH TyTh OoJbliie HAaXJIOHHONO TOJAbKO B 15,5 pasa.
Eciu ke NpHHATH BBICOTY B O KM, TO TOPHUZOHTANbLHBIA MyTL OyAeTr
GoJibllle OTBeCHOrO B 155 pas. 3HauuT, ropu3oOHTaNbHas pabora HE
MOXeT ObiTb OeckoneuHol. ITo ¢dopmyne (104) moxkeM BHIYHCIUTH
noJIHylo pa6oTy oTBecHOro aBumeHus. Homycrum F=2 x?; j=
=100 m/cex®: g=10 m/cex?; h,=8000 »; d,=0,0013 m/»*; a=100.
Torna T=14976 mm. OHa coBceM He3HayHTeJbHa Haxke B CPaBHE-
HMH ¢ OfHCH paGoToH IBHXKEHHs paxeThl, uMeroleld maccy B 10 m
(6e3 B3pBIBUATHIX BElSCTB) H OCBOGOXKIAMIIEHCA OT CHJbl 3€MHOTO
taroreuuss (11 xm/cex ckopoctn). dra pabora Gojee 60 MJIH. mMm.
3uayuT, oHa B 4000 pas cJaumikoMm Goublie paGoTHl OTBECHOTO CO-
npoTHBJeHHs arMochepbl. HauaB IBidXeHue CcHapsza C BbloGUai-
HIHX TOp, TaM, TIe BO3LYX pexe B 3—4 pasa, YBHAUM COIVIACHO
dopmyne (104), uto 3ta paGora emie yMeHblaeTcs HPOGIIOPLHO-
LaJbHO pa3pexeHuio, T. e. Toxke B 3—4 pasa. Or HakJIO4aHOIO
JBHIKEHHS OHa YyBeJIdudBaercss He od4eHb cujbHo. [To dopmyne
(112) MoxeM 3TO BHIUMCJIHTH, DOUIOKHB j=30, j=20 u g=10.

Ta6auma 9

y 10 20 I 30 40 50 90

T npn j=30 46,7 11,3 5 2,85 1,92 1
T npu j=20 60 14,2 6,0 3,3 2,1 1
1:sin? y 33 8,55 4 2,42 1,70 1

U3 Bropoil crpoku Tabua. 9 BuaHO, yTo npu 20° HakJoHa pabora
yeesiyuBaercs B 11 pas. IloroM 13 cpaBHEHUSI BTOpPOH M TPeTbel
CTPOK C 4YEeTBEPTOH BHUIHO, YyTo paboTy MoxHO rpy6o cuuTaTs IPO-
nopuuoHaJdabHoi 1 :sin’y. -Uem Goabile j, TemM 6ju30CcTh 3Ta 3HAYH-
TenbHee, U HaoGopor. TpeTbsl CTpOKa MOKasbiBaeT yBeJnYeHdHe pa-
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G6orbl mpu j=20. Ilpn mampix yriax uCTHHHAs paboTa: BCAESACTBHUE”
cepuyHocTH 3eMJH TOPA3NO MEHbILE.

Mbl Bupmesny, uto pabora CONPOTHUBJIEHHS TPH OTBECHOM IBHIKe-
uuy cocrasjser 1:4000 wacte paGOTBl IBHXKEHUS pakKeTol, HO H.
IpH HAKJIOHHOM IBHXKEHHH OHa MeHee 1%,

Uurepecna 3aBHCHMOCTb paboTbl COMNPOTHUBJIEHHS OT UDUHIEH-
HONO' IIYTH HJH JOCTHrHYTOH BblcoTel h. [Tosdas pabora Bbipaxaer-
ca ¢opmyaoit (104), ocraomascs — popmyaamu (107) u (108)~
Ona 3aBHCUT OT BBICOTH MOIBEMA.

Ta6s. 10 u mokashiBaeT 3Ty 3aBUCHUMOCTb.

Ta6auna 10

OTHocHTeIbHasl ocTawmancs pa6ora conpoTHBJe-
HUS B NpoueHTax !

h 4 8 16 24

[$i}
—
N
(V)

h:hl Or'

OTHOCHTENbHAss OCTalo- 91 74 41 20
mwascs pa6ora, %o

Camblii BHIFOJHBIH YroJ MmoJera

ITo ¢opmynam (77) um (93) MOXKeM BHIUHCAUTH MOTEPIO pa-
60Tbl OT HakJioHa B cpele TsroreHus. Ilo ¢opmyne (104) ompe-
[eJisieM COOTBETCTBYIOL[YIO IIOTEpI0 OT COMNpPOTHBJEHHS aTMOC(epHL..
CocraBuB TabJully H OIpeleJuB CYMMY MOTepb, YBHAIIM, - KaKo#k
KAaKJIOH COMpOBOXKAAeTcs HauMeHble#l norepeii. On u Oyuer ca-
MBIM BBITOIHBIM.

Ho u 6e3 Ta6aul, MOAKHO HPHOIH3UTENLHO OIpENeJHThs HaWBhI-
roguefiuil yroJ HaknoHa. [loTepsi OT HAKJOHHODO IBHIKEHHA CHA-
paga Boipaxkaerca [cu. (93)]

£ siny B aGCOMOTHHX €IMHHUIAX. (113)
i

[Motepst or comporuBjenusi aTMocdepbl B a0COMOTHLIX EXHHH--
nax Oymer
Ag="T U=&5nY) gp» (114)

a sin? y

. 1 Ta6a, 10 npumaoc, mepecuuTaTh BBHAY TOro, uTo LlHOAKOBCKHH B (op-
myae (105) caenan own6ky; y Hero ocraiomascs OTHOCHTENbHas paboTa BHIILIA
3aBHCAIEH OT yria HakjJoOHa, 4ero Ha jeie Her. M3 ta6a. 10 suaum, 4TO nocie-
nmponera 4 kM OCTaercs cosepimiuth eme 91% Bcelt paGorhi, a mocae npolera
24 gu—20%,—llpun. Llandepa.
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Pa6ora pakersl paBHa [cMm. (104)]
M{\7?
E,=0,5Myc?=0,5M, W* [ln (1+ ﬂl—)] [em. (38)]. (115)
0

[ToaTomy 06e noa*epn B a6comommx endHUNax OyayT
E, ———smy—]—Ag—E smy+ d.h f(—’:ﬁ'—"i)=2 (116)

sin2 y

B3s1B npOM3BONHYIO 3TGIO BbIpaXK€HHs+ U NPHPABHSIB ee HYJIO,
MOJYYHM YpaBHeHHe, HeyACOHOe NJIs pelleHHs OTHOCHTEJAbHO Sin Y.

Onnako BbirofHefmu# yroa Hesesuk. ITosToMy MoxkeM y BTO-
poTO uJieHa mpeHe6Gpeub BLIPAXKEHHEM g sin y.

Torna ypaBHenne (116) mpeBparturcs:

. F i -
Z=Eg—€—x—[—7d1/zfﬁ. Y

3mecy siny=x. Hudepenuupys 310 ypaBHEHHe, NPiip3SHUBAA
DIepPBYIO NPOM3BOJHYIO K HYJIO ¥ ONpelessis X, HONyddM

2Fd\h
—smy_]/ aE;gll : (118)

C nomomwsio (115)

8 AFd B3
sin y= L U (119)

2
aMy W [m (1 + ﬁ)] p
M,

Otcioma BHIEG, 4TO BBITOAHBIH YIoJl Y yBeJHUYrHBAaRTCA C SHEp-
rHefl B3pbIBaHUs j U TONEpeyHON MJIOmanbi0 F pakeTbl ¥ YMEHb-
IMaercsi C yBeJHUYEHHeM IOJIE3HCCTH (POPMBI @ M COTHOIIGHHA MAacChl
cHapsiga ¥ Mmacce ordpoca M’y : M,. Ha nmnanere c Gosblofl Ts-
KeCTbl0 g OH TOXe yMmeHblIaercs, U obGpatrHo. Ilosoxxkum B (119)
F=2; d=0,0013; h=8000; j:g=10; a=100; M,=10; W=>5000.

Torma BbIYHCIUM

siny=0,167 u y=9°35"
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