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Beepenue

CoBpeMenHOe KOCMHYECKOE XO3AHACTBO, B YaCTHOCTH
CNyTHHKOBOE, CTaHOBHTCH Bce Gosee ciaoxHbiMm. B Coser-
ckom Coioze u CHIA 3anyckaioTcs peryJspHO Ha camble
pa3Hoo6pasHble OpOHUTHI MCKYCCTBEHHbIE CIYTHHKH 3eMJH
pasnuunoro HasHayeHus. Coserckuii Coo3 mpoBoAaHT mJIa-
HOMEpHBIE HCCJEJOBAHWA C MOMOILbIO OPOHTAJBHBLIX CTaH-
nuft tuna «Cadmor». Ilponomkaerca usyuenue JIyHsl u OKo-
JIONIYHHOTO TNPOCTPAHCTBA ABTOMATHYECKHMH anmnapaTaMH.
He nponyckalorcs, kak npaBuJo, IO KpaidHell Mepe OgHON
u3 crpai —CCCP wuan CIIA, ce3ons, 6aaronpusTHhe
AJas nojeroB K Mapcy (OAHH ce30H INJHTENbHOCTbIO OJHH-
JBa Mecsila 3a cpefHui uuka B 26 MecaueB) m K Bene-
pe (oauH MecsuHbIi ce30H Kaxasle 19 mecaueB). Hauato
uccaenosanne IOmurepa u panekux okpanH CoaneuHod
CHCTEMBI.

CoBeTcKHe paKeTh-HOCHTeNH HEONHOKPATHO BBIBORMJU
Ha OpOGHTH CNYTHHKH, annapaTtypa KOTOPHX Obia co3faHa
OGbeNHHEHHBIMH  YCHAHAMH  YYEHBIX COLHAJHCTHYECKHX
cTpaH, a Takxke cnyTHHKH Mupuu 1 ®panuuu. C nomomsio
paker CIIIA 6w 3amymeH pan cnyTHHKoB BenunkoGpura-
uud, HMranun, Kanangn, ®PT u 1. 1, a Takke CIOyTHHKH
OpraHH3alUMH 3anajHoeBpOmMeHCKHX cTpaH — EBpomnefickoro
KocMuyeckoro areHTcTBa. C TOMOMmIBIO COGCTBEHHHIX paKer
BHIBOJHJIHCH Ha OpOGHTH cnyTHHKH Benuko6puranum, KHP,
$panuun u Anonuu.

CornacHo ony6aukoBaHHLIM B CILA naunbiM, Ha 5 OK-
Ta6pss 1975 r. B KOCMHYECKOM NpPOCTPaHCTBE HAXOAMJOCH
3629 o6bekTOB, B TOM uyHcae 751 mone3Has narpyska u 2781
BCTIOMOraTe/NbHbIH OOGBEKT! Ha O0KONO3eMHBIX OpGHTax H

! Tlox BCOMOraTeAbHHIMH OGBEKTAMH MOHHMAIOTCA BHIXOAsIlME Ha
opOUTy NOCHEefHHe CTyNMeHM paKeT-HOCHTeJ]efl, 3alUTHHE HOCOBHE KO-
HYCHl, pa3sfiHuHbiC OGJOMKH H JeTaJH.



53 mnone3HbIX Harpy3kH u 44 BCIOMOraTeJbHBIX OGbeKTa
B JaJbHeM KocMmoce. K 3TOMy Ke BpeMeHH cowIH ¢ opGHT
(BoTH B 3eMHYI0 aTMOc(epy, CIYCTHIMCh MM ynaju Ha
Jlyny, Benepy u Mapc) 4723 o6bexra, B ToM uuciae 1056
NOJIe3HbIX Harpy3ox M 3667 BcmoMorartesbHBIX 06bEKTOB.

HckyccTBeHHBlE CNYTHHKH TPHKJAANHOrO Ha3HAYEHHs
(CIyTHHKM CBAI3H, METEOPOJIOTHYECKHEe, HaBHUraIlHOHHLIE,
CNYTHHKH JJIfi MCCJIEJOBAHHS NPHPOAHBIX DPECYpPCOB, OKea-
HorpaduueckHe, reojle3yeckne ¥ T. I.) HAYHHAIOT UrpaTh
BCe YBEJMYUBAIOMYIOCS POJIb B XO3fIHCTBEHHON JKM3HU pas-
JHYHBIX cTpaH. Korza ke HauHeT pa3BUBATLCA KOCMHYE-
CKasi HHAYCTPHS, POCTKH KOTODOH MBI yxe HaGJiofain# BO
BpeMsa paboThl KHMa)Kel COBETCKHX H aMEPHKaHCKHX Op-
O6uTaJbHBIX CTaHIMA, HaceJleHHe Hawe#d NJaHETHl OULYTHT
peasibHyl0 NOJb3y KOCMHYECKHX HCCJAeNOBaHHH B HEMEHb-
mef CTemeHH, YeM ceHyac MOJE3HOCTb aBHALMH. DKOHOMH-
Ka KOCMOCa CTaHeT CYIIEeCTBEHHOHA YacTbl0 BCEMHDHOH KO-
HOMHKH.

Orciofa BhITeK2eT HEOGXOAHMOCTb CEPbE3HOT0 y/eLieB-
JIEHHSI KOCMHUYeCKHX OOBEKTOB H KOCMHUECKHX oOnepaluu,
HbIHEIUHAS BBICOKasg CTOMMOCTb KOTOPHIX OGLIEH3BeCTHA.
Heo6xomuMo, BO-mepBBIX, CO34aTb TaKHe TPAHCNOPTHbIE
CPEACTBa, KOTOpbie NMO3BOJNAT PE3KO CHU3UTb CTOMMOCTb Bbl-
BEJCHUsI Ha opOUTY (AAS ONpEeNEeJEeHHOCTH — Ha HH3KYIO
op6uty, mnpoJserawoouyio BOJH3H NJIOTHBIX CJI0eB aTMocde-
pH, — BhicOTa mopsiaka 160—200 kM) | kxr mose3Hoi Ha-
TPY3KH, H, BO-BTOPBIX, YJEIIEBUTb CaMy IOJIE3HYI0O Ha-
TPY3KYy.

BoT HekoTOpLIE JaHHbIE O CTOMMOCTH aMEPHKaHCKHX pa-
KeT-HocuTesnedl. Pakera «Ckayr» (8 3amyckoB B ros) CTOUT
1,3 Man. poan. mo «aouHGAALHOHHOMY» Kypcy 1972 r., 3a-
TPaThl Ha ee 3anmyCcK H 06CJAyXKHBaHHE COCTABAAT 1,2 MJH.
Joii. Pasauunble MOAM(HKALMH [IHPOKO HCMOJb3yeMbIX
paker «Top—[Ileabra» crost or 3,1 po 3,9 maH. moan., a
3aTpaThl Ha HX 3amycK M oOcayxuBaHue — 1,6 MJH. pomu.
CooTBeTcTBEeHHO AAsi Apyrux paker: «Araac—LleHraBp»—
10,1 u 3,1; «Arnac—llenraBp—DBépuep-2» — 10,7 n 3,1;
«Turan-3B—1lenrasp» — 12,0 u 5,0; «Turan-3C» — 15,6 u
7,7, «Turau-3D—llenraBp» — 17,0 u 7,7; «Turau-3D—
Llenrasp—bBépuep-2» — 17,7 u 7,7 MaH. noau.

MHorue nosie3Hbie HArpy3kd CTOAT 3HAUHTEJNbHO AOPO-
Ke CBOMX pakeT-Hocuteseir. Hanpumep, croumocts amepu-
KaHCKOTO acTPOHOMHuYecKoro cnyTHuka «Konepuuk» (3amy-
meH 21 aBrycra 1972 r. ¢ nomomplo pakethl «Arnac—ILlen-
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TaBp») coctaBaser 81,6 MJH. O/, CTalHOHAPHOrO CNyT-
Huka «ATC-6» — 120 mJaH. Kost.

3aTpaThl Ha KaXAyl0 JYHHYIO 3KCNEJHIHIO, OCYILECTB-
JIEHHYI0O N0 aMepHKaHCKOfi mporpamMme <«AnoJJIOH», mocTe-
NEHHO YBeJHYHBASICb M3-3a YCJOXHEHHS NPOrpaMMbl M Mpo-
JOJIXKMTEIbHOCTH 3KCHEAMIHH, AJISl MOCHAEJHHX MOJIETOB CO-
cTaBasau npumepHo 450 MuH. poas. Cioxa BXOAHJIH CTOM-
MocTH pakeTbl-HocHTeass «Cartypu-5» — 185 MJaH. moaa. #
Kopabasi «Anoanon» — 95 maH. gonn. CrouMmocTh BeCelt
nporpaMMbi «ANOJUIOH», BKJIOYas WIECTb YAAYHLIX IKCTIe-
JUUMA ¥ OAHY aBapHAHYIO, C yUYETOM TEOPETHUECKHX H 3IKC-
nepHMEeHTaJIbHBIX Pa3paGoTOK, OTPaGOTKH pa3jIHUHBIX CH-
CTeM, TNpEeABapUTEJbHBIX IKCNEPHMEHTAJbHLIX INOJIETOB BO-
Kpyr 3emau u BOKpyr JIyHm ouexuBaercs B 25—26 mupi.
aoJa. L.

IIpoknATHeM KOCMHMYECKHX ONEpalHid SBJAAETCHA He
CTOJILKO TOQ, YTO OHH NPOH3BOAATCA C MOMOMIbIO UPe3BHYAMi-
HO Aopororo 0GOpYAOBaHHS, CKOJILKO TO, YTO OHO COBep-
IIEHHO YHHKaJdbHO M MCNOJb3YeTCH JHIUL OLHOKPAaTHO. JTO
KacaeTcsl KakK CaMHX KOCMHUYECKHX OGBEKTOB, TaK H CPEIACTB
HX JOCTaBKM Ha OpOHMTHl HJIH Ha TMOBEPXHOCTH HeGecHBIX
TeJ. B OCHOBHOM He NpPEINCTABJAIOT MCKJIIOYEHHS H MHJIO-
THpyeMble KOCMHYEeCKHe KOpa6JiM: TOJbKO d4acTb Kopabis
(cnyckaeMhlfi annapaTt) BO3Bpallaercsi Ha 3eMJI0 H XOTA
Obl TeopeTHueCKH MOXeT OBITb NOBTOPHO HCIOJIb30OBaHa.
Cnyckaembifi annapat kopa6as «BocTok» o6maman Maccoi
2,3 T npu cTapTOBON Macce pakeThl-HOcHTeNns <«Bocrok»
400 T (puc. 1).

CoBpeMeHHast CHTyaluss TaKOBa, YTO HCKYCCTBEHHBIN
CMyTHUK 3eMJIH TIoCJIe ero BhIBelleHHsi Ha OPOHTY npempa-
HiaeTcss B KaKOM-TO CMHICJIe B «Belllb B cebe». MaJefias
HEHCNPABHOCTb MOXKET BBIBECTH €ro HaBCerga H3 CTposl, K
HHKAKOA DEMOHT He OKaXeTCsl OCYLIeCTBHM. YOLITOK — Je-
CATKH MMJJIHOHOB pyOJelt; TpeGyercss 3anyCK HOBOTO CIYT-
HUKa. MeX1y TeM TOT XXe CNYTHHK Mor Obi GHITb HCMIpaB-
JieH, GbITb MOXKET, C NMOMOLIbI0O OTBEPTKH HJH NasjbHHKa!
ITpocroe ycoBepuiencTBOBaHHE KOHCTPYKLMH, 3aKJi0uaio-
ueecs B 3aMeHe KaKO#-1H60 MOpaJibHO yCTapeBIled AeTajin

! BnpoueM, npuBeleHHBe HaHHHE BMOJHE CPaBHHMBI CO CTOMMO-
CTAAMH aBHalIHOHHBIX OOBEKTOB M Aaxe ycrymalor uM. Hanpumep, no
uesam 1972 r. cToMMOCTb nacca)XHpPCKHX camonetoB «Bonr-707» —
10, <«Bounr-727» — 8,5, «Bonur-737» — 5,2, «Bounr-747» — 24, «Kon-
KOpA» — 34,1 MJAH. AOJJI.; COBDEMEHHHN aMEePHKaHCKHA BOCHHBLIA MHO-
rouesieBO# BepTOAeT CTOUT 1,4 MJH. AOML.
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Ha HOBYIO, TaKXe HeocCy-
[ECTBHMO. HeBo3mox-
HOCTb pPEeMOHTa 3acTaBJIsieT
JAO0HBaTbCS ype3aMepHO
BBICOKOII HaJeXKHOCTH BCeX
CHCTEM CHYTHHKOB, pac-
CUHTAHHLIX Ha AOJTYIO pa-
60Ty, a 3TO CHJbHO HX
ymopoxaer. IIpenacraBum
cebe, 4TO Mhl BBHIHYXJEHH
NIPH NEpBOH Xe HeMCIpas-
HOCTH (Haxe camofi Me.-
KOfi) OTAaTb B METaJJo-
JIOM H TpHOGPECTH 3aHOBO
H paJMONpPHEMHHK, H Mar-
HHTO(OH, H NBLIECOC, H Be-
JIOCHTIEl, H XOJIOAMJbHHK,
H aBToMoGuab. (IIpaBnaa,
H3BECTHBHI CJy4yaH, Koria
ymeJioe ynpaBjieHHE aBTO-
MaTHYeCKHM KOCMHYECKHM
annapatoM ¢ 3eMJH T03-
BOJIVIO HCNPaBHTb HEKO-
TOpHE TOBPEXAEHHS Ha
ero 6opry. Tak, B oxHOM
ciaydae AJs 3TOro YAaJoch
HCNOJIb30BaTh KOMaTeJlbHOE
YCTPOACTBO aMePHKaHCKO-
ro JIYHHOro  ammapara
«CepBeliep-7», BOBce He
npenHa3HauaBuleecs  AJA
sroii nenu. Ho nogoGubie
HCKJIIOUHTEJIbHbiE  caydyaH
TOJIbKO TIOATBEPXKAAIOT 06-
11ee npaBHJIO.)

YTto yX roBOpHTb O pa-
KeTaX-HOCHTEJfiX, KOTOpbie
FHOHYT LEJHKOM TIPH BHI-
NOJIHeHHH cBoeli 3ajauu!

Puc. 1. Cxema coBerckoit pake-
TH-HOCHTeNsA <BocTok» (LJanHa
38 M). UepHuill KPYXOK B Bepx-
Hell 4acTH — JIOK AJs BXOHa B
chmyckaeMulfi anmapar.



Huxuue cTyneHH paker-HocuTenedt (0JHa WJH fABe) naja-
10T Ha 3€MHYI0O NOBEPXHOCTb W pa3pylIalOTCsA, a CTYNeHb,
KOTOpasi BBIBOAUT CNYTHHK Ha OKOJIO3eMHYI0 OpOHTY, caMma
B TeueHHe 0ojiee HJIH MeHee MPOJOJKHTEIbHOIO BpEMEHH
ofpamaercsi BOKPYr 3eMJIH, T. €., COXPaHHB CBOIO LEJOCT-
HOCTb (TOTEpPAB TOJNBKO TOINIMBO), TaK¥Ke MpeBpaliaercs B
«Belllb B ceGe».

Mpl NPHUBBIKAM CUHTATh BCE 3TO BIOJHE €CTECTBEHHBIM.
Ho uto GBI MBI MOAYMaJH O KOHCTPYKTOPE HOBOTO, BECbMa
6bICTPOXOAHOrO, KoMpopTabeabHOro aBHalaiWHepa, ofpe-
YEeHHOTro Ha MOJIHOe pa3pyIleHHe Cpa3y Xe focje Toro, Kak
3KHNaX H NaccaXXupel ¢ 6araxkom NOKHAAIOT ero 60pT moc-
Jae OnaronosyyHoit mocaaku! IIpeacraBbre cele, CKOJBLKO
6b1 MOT CTOMTb OHJIET Ha TaKoh camouer!

Pemenne 3anauu yjemeBjeHHs KOCMHUECKHX onepauuit
3aKJloyaercs, OYeBHAHO, B CO3JAaHHH MHOTOKPAaTHO HCHOJNb-
3yeMbIX CpPeACTB HOCTaBKH Ha OpPOHUTH aBTOMATHYECKHX M
MHJIOTHPYEMBIX 00BEKTOB B OTJHYHE OT CYIIECTBYIOUIHUX cefi-
4ac paKeT-HOCHTeJNEeAl OAHOPAa30BOr0 MCHOJb3OBaHHA. B ca-
Moii 3TOi uAee, BooOlle roBops, HeT HHYero Hosoro. B pa-
60Tax OCHOBOMOJIOXKHHKOB KocMoHaBTHKH K. 3. llmoaxos-
ckoro, ®. A. Hannepa, 10. B. Konnparioka, a Takke H3Be-
CTHHIX 3apy0exubix cnenuanucroB . OGepra, P. dno-
TlenbTpu u Apyrux oGbLIYHO MpefXyCMaTPHBAJIOCh BO3Bpallle-
HHE KOCMOHAaBTOB Ha 3eMJIIO B KphlJIATOM KOCMHYECKOM KO-
pabae («pakeromaaHe», Kak ero HasmiBaa K. 3. Lluonkos-
CKHT) HJH crycK Kopa6as Ha mapaunorax. [Toawsem ¢ 3em-
JIH TaKXe HHOrZAa pPacCMaTPUBAJICA NPOMCXOAAIIMM B Kpbi-
Jatom annapare (P. A. Ilangep B 3Tom cmeicie ymorpes-
JISIJI TEDMHH «CBEPXaBHAUM»).

lFoawl, npenpuiecTBylOLIHE 3aNMyCKy NEPBOrO COBETCKOTO
MCKYCCTBEHHOTO CIYTHHKa, H 0COGEHHO Iocjelymoliee Bpe-
Msi (Do KoHIa 60-X roZoB) XapaKTepHH OGHJIHEM NPOEKTOB
KPBIJIATHIX JIETATEJNbHBIX annapaToB, PaCCYNTAHHBIX Ha MHO-
TrOKpaTHOe MCNOJb30BaHHEe. M OJHOBPEMEHHO C 3THM Mpo-
JoJaxkanacb pa3pa6oTKa BCe HOBHIX OJHOPAa30BHIX paKeT-HO-
CHTEJIeH, U TOJIbKO 3TH PaKeThl M HCNOJb30BaJHCb B Mpak-
THKE KOCMHYECKHX HCCJeJOBaHU.

X0oT CTOMMOCTb BhIBEIEHHSl [OJE3HOA HArpy3kH Ha
HH3Kyl0 op6uty ynajaa B CIIA 3a nepuox 1958—1972 rr.
c 80000 mo 5000 mona. 3a xuJIOrpaMM, OHA OCTajach Bce
XKe ypes3BblyaiiHO BLICOKO#. [Io MHeHMI0O aMePHKAHCKUX Che-
LIMAJMCTOB, 3a/la4ya 3aKJI04aeTcss B TOM, YTOObl C MOMOLIbO
MHO20pA308020 TPAHCNOPTHO20 KOCMUHECKO20. KOpabis
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(MTKK) cHu3uTb 3Ty WeHy, mno KpaiiHeii Mepe, [0
200 mona.

BaxHo noaYepKHyTb, 4TO peub HAET 06 3KOHOMHUECKOI
CTOpPOHe JeJia, JIOTHYeCKH BbiTEKalomeii MMEHHO H3 ¢akra
Bce GoJiee MHPOKOrO HCHOJIbLIOBAHHA HCKYCCTBEHHBIX CHYT-
HuKOB 3emun. Ecin Gbl, HampoTHB, BBIICHHJIOCH, YTO B Oy-
AylleM 4YHCJO 3anycKoB Oyder He CIMIUKOM GOJIBIIHM, TO
paspaborka MTKK, Ttpebyiomas BecbMa GOJbIIHX pacxo-
IoB, Moraa Gbl OKa3aTbCcs HeLeJecooOGpa3Hoi NO KpanHedr
Mepe B TeueHHe HeKOTOporo 0603pHMOro mpoMelKyTKa Bpe-
MEHH, TaK KaK yXe HMEIOUIHXCSl paKeT-HOCHTesel ObIo Gbl
JOCTaTOYHO JJISl pellleHHs BCeX 3afau.

HeranbHoe paccMOTpeHHe IKOHOMMYECKHX BONPOCOB Je-
JKHT 3a npeAenamu 3Tol 6pomtops. B nasbueiiinem Mbl Oy-
IleM KacaTbCsl HCKJIOUHTEJIbHO HayYHO-TEXHHUECKHX achek-
TOB, NpeAnoJsaras, He 0e3 OCHOBaHHH, JOCTATOYHO BBICOKHUM
ypoBeHb KOCMHUYECKHX onepanuii B 6yaynine rofbl 1 UX BO3-
pPacTaloiyo poab AJ5 BCEMHPHOH 5KOHOMHKH.

Kax Mbl nanee yBuanM, 3ajiaua yJeleB/eHHS NMOJE3HLIX
HarpysoK Takxe CMOXeT GhiTb peiieHa ¢ momouibio MTKK.
MTKK no/xeH CTaThb SJIEMEHTOM CJIOXHOA TPaHCHNOPTHON
KOCMHYECKOM CHCTEMBI, KOTOpas OXBaTHT CHauaja OKOJO-
3eMHOe KOCMHuYeCKOe TPOCTPAaHCTBO, 3aTeM paiioH JIyHHl, a
MOTOM BHIAfIET Ha MeXMJaHeTHH npocrop. B 3TOM rias-
HOe OT/IMYHe COBPEMEHHOH KOHUEMHHHW HOCHTEJNs MHOropa-
30BOT0 HCMOJb30BaHUA OT «KJACCHYECKOTrO» KPBIJIATOro ar-
napata, KOTOphIii B HOpPOINJIOM pPacCMaTPHBAaJCH TJIaBHHIM
06pa3oM B KauecTBE «KOCMHUYECKOTO MapoMa» AJs CBSI3H C
60/bIIHM OGHTAaEMBIM HMCKYCCTBEHHBIM CITyTHHKOM.



Op6utanbHbiit  camoneT

3BOMOLMA MAEM MHOTOPA3OBOTO TPAHCNIOPTHOTO
KOCMMYECKOTO KOPABNS|

TeopeTnuecky MBICHHMH CJEAYyIOLIHE BO3MOXHOCTH cna-
CCHMS W MOBTOPHOrO HCHOJIL3OBAHHS TPAaHCIOPTHOrO amma-
para, BHIBOASILETO HCKYCCTBEHHBIH CNYTHMK Haop6uTy, pac-
MOJIOKEHHYI0 He CJHLIKOM BHICOKO (CKaxkeM, He Bbillie
1000 xM Haj 3eMHOH TIOBepXHOCTbIO). HMKHMe cTyneHm
HOCHTeNsl, He JOCTHTLIME TNepBOH KOCMHUYECKOH CKOPOCTH,
ONYCKAIOTCSl Ha NapallioTax HJM B IVIAHHPYIOIIEM IOJeTe
(Mcnoan3ysa Kpblibsi). BepxHsisi eTyneHb, BHIIeAmIass Ha Op-
6MTy OJHOBPEMEHHO C MOJIE3HOA HAarpy3ko#, cjaabbiM HM-
NyJbCOM CNeUHaJbHOH TODMO3HOW IBHTaTeJNbHOH YCTaHOB-
KH BBOJMTCS B aTMocdepy u coBepulaeT B HeH NJIaHHPYIO-
M CNyCK, CONPOBOXAAIOIIMACA TOPH3OHTAJLHOH mnocaf-
KO#, NoJi06H0 OGLIYHOMY CaMOJIeTy.

Bosmoxen Takxe caywaii cy6opGuTaJbHOrO noJera,
KOrfia anmapar ¢ NOAbEMHOH CHJOH, HE yCHeB, HO-Cylle-
€TBY, BBIfiTH Ha OPOUTY (M, CJAEOBATENbHO, HE SABJSASAChH am-
NapaToM-HOCHTe/EM), COBepllaeT OAHH-ABA BHTKa BOKpPYT
3eMJH B PHKOIUETHPYIOILEM MOJIETe, MHOTOKPAaTHO OTPA-
}Kaficb OT NJOTHHX cJoeB atMocdepnl. IlpoekT nomoGHOTO
annapara, Ha3BaHHOTO «aHTHNOAHBIM G0MGapAHPOBLIHKOM»
¢ manabHocTbio 23 500 KM, 6Bl nmpeasoxen B 1944 r. Hemel-




79,5 m

|l My Puc. 3. Tlpoekr
129 m «Actponaau»

kuM cnenuanucrom E. 3eHrepoM, n HMeHHO C HEro HeKOTO-
pble 3apyGeXxHble JeTONHCUH HAaYHHAIOT CBOH pacckad o
Pa3BUTHH HIEH MHOTOPa3soBOro TPAaHCMOPTHOrO KOCMHYe-
cKoro xopab.sl.

HoBbie npoeKkTH MHO-
ropasoBhIX annapaToB-HO-
cHTeslefi CTal¥ NOSIBJAATHCSA
¢ koHna 40-x romos. B
1952 r. B. ¢on Bpayn Bul-
IBHHYJ TPOEKT paKeThl CO
craproBoit maccoii 7000 T,
BCE TPH CTYNEeHH KOTOpO#
Obijii  CHaG3KeHbl KPLIbsi-
MH. Heckoabko Takux pa-
KeT npejJsiarajoch HCHOJIb-
30BaTb A MOHTaxKa 6oJib-
o# opO6UTaNbHON CTAHLHUH
Ha Bocote 1730 kM. B
1960 r. BBC CHIA 6bii0
HayaTo HCCJAeJOBaHHe IH-
JIOTHPYEMOTO  KPBLJIATOrO
annapara «Ciomap»
(puc. 2), cnocoGHoro no-
CTaBHTb MNATb Y€JOBEK Ha
op6uTaabHylo craHuuioo. K
9TOMY e BpEeMEHH OTHO-
CHTC aMepPHKaHCKHi npo-

Puc. 4. TIpoekt «AcTtpo»
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ekT <«Acrtponyan» (puc. 3) — OmHOCTYNeHuaThHl# anmna-
paT Ha KHCJOPOAHO-BOAOPOAHOM TOILUIMBE, KPBIIbSI KOTO-
pPOro CocCTaBJIeHB M3 BOJOPOAHBIX 06akoB (cTapToBast
macca — 4540 T, mose3Has Harpyska Ha HH3Koi op6ure —
200 T, Mmacca npu nocaake — 331 T). OT™MeTHM Takxke 60-
Jee CKpoMHbie npoekTol 1964 r.: «Actpo» (puc. 4) — ABYX-
CTyneHYaThit KOpa6/b (NMHJIOTHPYETCS TOJbLKO BTOpas CTy-
newb) co craproBoit Macco#i 400 T u moJsie3HOf Harpysko#
10 T Ha op6urte Buicotoi 550 kM um <«AcTpopoker» — an-
napat co craproBoit Maccoit 1100 T u narpyskoit 23 T Ha
op6ute Bricotoii 500 kM (Kaxnaaa U3 ABYyX CTyneHed, coe-
JHHEHHBIX NapaJjJenbHo, o06Jafaer NeJbTOBHAHBIM  KpHI-
JoM). B 310 XKe BpeMms BecbMa [eTaJbHO pa3pabaTbiBajcs
npoekt «[lakna-Cop» — OZHOMECTHHIA paKeTONJaH, BHBO-
AuMMBIA Ha op6GuTy  pakeroii-HocuteseM  «TuraH-3C»
(puc. 5). K 1966 r. oTHOCHTCA WHTEPECHBIA aHLHACKUI

Purc. 5. TIlpoekr
«[Laiina-Cop»

npoekt Kopabaa «Mycrapa» (puc. 6), coctosiuiero u3 Tpex
annapaToB C JeJbTOBHAHBIMH HECYLIHMH (IO3eJKaMH.

B atu xe rogsl B CIIIA 6biiH npoBelJeHH HCCAEA0BA-
HUs Tpo6JeMbl CO3JaHHSI OAHOCTYNEHYAaTOro anmapata cC
BPJl u o6hnapyxeHbl 6OJbIIHE TPYAHOCTH H2 3TOM NYTH.
[Mpumiocs 0TKasaTbCsi U OT AAEPHBIX OBHraTeJell H3-3a
OMaCHOCTH BO3BpallleHHst B HHXKHIOIO aTMocdepy H Ha 3eM-
JI0 filepHBIX peakTopoB. IIpOBOAMJIHCH MHOrOYHCJIEHHbIE
JETHble 3KCHEPpHMEHTHhl C MOJEJSMH THIEP3BYKOBHIX amnma-
paToB — KpHJIATHIX H C HECYIIHM KOpNyCOM, a TaKxe C
pakeTHeiM camojeroM X-15, koropwii, craprys ¢ GomGap-
JNUpPOBIIMKA, B OJHOM H3 TOJETOB pas3BHJ CKOPOCTb
7260 kM/4 u pocTtur BeICOTH 108 KM.

B 1968 r., HakaHyHe HauaJja OCYIIECTBJIEHHS JYHHOH
nporpaMmbel «AnosisioN», KocMmHueckoe Bemomcteo CIIIA
HACA, nnannpys onepauuu mo oGcayXuBaHHIO Oyaymiux

11



op6HTaJIbHEIX CTaHLHHA,

NMPHHAJO pelleHHe O paspa-

6oTKe MHOTOpPa30BOTo
X‘ TPAHCMOPTHOIO  KOCMHYe-

ckoro kKopabas (MTKK).
B supape 1969 r. OnJn
3aK/JIOUEHH TNepBbleé KOH-
TPaKTH C uyeThipbMs GHD-
MaMH Ha NPHHUHNHAJbHOE
HCCJIeNOBaHHEe  NPOEKTOB
MTKK. B konkypce npu-
HSJIM yyacTHe H JpyrHe
¢upmbl. Ha puc. 7, 8, 9
NOKa3aHbl INIPOEKThl, OTHO-
camuecs k 1970 u 1971 rr.,
y KOTOPHIX pa3FOHHHIE CTY-
NEHNU NpeACTaBJSAIOT CO6O0M
NHJIOTHPYyeMble KphlaaThlie
annapaTh, N0 IJHHE NpH-
MEPHO paBHbIE aBHaJaiHe-
py «bouur-747»  (okoso
70 m). Bapmant Ha puc. 9
BHH3y XapaKrepeH cOpachl-
BaeMBIMH  BOZOPOIHBIMH
GakaMu Ha OpOGHTAJbHOM
CTYNEHH.

ITo mMepe mpoaBHKeHHS
pa3pa6oTOK MOBBIILAJHCH
TpeGOBaHHSI K BeJHUHHE
nocJjaeaHe Harpysku

Puc. 6. ITpoexr «Mycrapa» (u3o-
O6paxeHue B ABYX IUIOCKOCTSIX)

MTKK (yXe npHHABUIEro OTYETJHBLIA Bui o0pburass-
HO20 camoaeTa) ¥ OIHOBPEMEHHO BBIABHraJoCh Tpe6Go-
BaHHe 'MAKCHMAaJbHOrO  MHCNOJb30BaHHA  yXKe  cylle-
cTBylOIled  TeXxHuku. B 1972 r. 6nao pemeHo, uTO
opOHTaJbHas CTyNmeHb JOMXKHA HMeTb JAeJbTOBHIHOE
KphiJIO M 6OoJblION BHEWIHHWA TONJIMBHBIA 6ak (Ha HeM «cH-
JHT» caMoJieT), NPH MPOEKTHPOBAHHA KOTOPOr0 MCHOJb-
30BaJICsl ONBIT CO31aHHsA BTOPOR crynenu S-II nyHHO# pake-
Tol «CaTypH-5». Op6uTanbHas CTyneHb JOJKHA NPHCOEAH-

12



Puc. 7. MTKK ¢ op6utaabHOft cTyneHblo Majoft (a) ® Goabuwon (6)
Goxopofi AanbHocTH (mpoektnt 1970 r.). H3oGpaxeHwe RaHO B Tpex
IJIOCKOCTAX

HATbCS MAHM nocaenoBartesbHo (puc. 10, @, 6), uan mapas-
geabHo (puc. 10,8, 2) K pa3roHHO# cTymeHH, He o6Japnano-
el noabeMuon cuiofi. IIpn napansenbHOM COeAMHEHHH B
GOJIbIIMHCTBE BAaPHAHTOB PAa3roHHas CTYNeHb NpPeaCTaB/dA-
Jaa coboit nBa 6J0Ka, NPHCOEIHHEHHBIX ¢ GOKOB K BHEIIHe-
My ronanBHOMY 6aKky (puc. 10). Pasronnas crynenp Ghija
ocHoBaHa uau Ha J)KPJI, naun nwa PATT, npuuem cmacenne
PATT cuauasna He mpepycMmarpuBajiocn. 15 mapra 1972 r.

Puc. 8. TIpoexTh
MTKK 1970 r.

HACA BniGpa/ia BapHaHT Pa3rOHHON CTYNEHH B BHAE NBYX
cnacaeMblx Ha napamorax PATT. Hauanoch jperanbHoe
npoektupoBaune MTKK B Bapuanre puc. 10,2

13



Puc. 9. Ilpoektnt MTKK 1971 r.

92,0n -
74, 9M

a o e

Puc. 10. Bapuautn MTKK c nocirepoBatenbHuM (a, 6) H napajienb-
HBIM (8, 2) COelHHEHHeM CTymeHed: @, 8 — Pa3roHHasA CTyneHb OCHOBaHa
Ha JKPI; 6, 2—sta %e crymeHb cocrout u3 Asyx PJTT. Pasmepn
BHelHero 6axa — 5,6X33 M (a, 6) u 7,1X37,6 M (8, 2)

NMPOEKT «KOCMOMNAH»

PaccmorpuM noapobHee NHIOTHPYEMBIA KOCMHYECKHIE
anmapat, KOTOPHII B JHTEpPaType Ha3HBAIOT MO-Pa3HOMY:
MHOTODA30BBIH  TPAHCINOPTHHIH  KOCMHUYECKHA KopabJib
(MTKK), opGuTalbHBIA CaMoJeT, KOCMHUECKHA CaMOJIET.
B nocaennee Bpemsa B CIIA npunsito opuuuasbHoe Ha3Ba-
nue «Crneficnyefin» (Spaceplane), 4To MOXKHO mnepeBecTH
Kak «KocMonnan». 3T0 Ha3BaHHe 3aMEHHJIO CTapoe Ha3Ba-
Hue «uesHOK» (Shuttle —«lllatn») uam «Kocmuueckuit
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yesiHOK» (Space Shuttle), namekasuiee Ha T0, yT0 KOpa6.b
no.m:(en CHOBaTb NONOGHO YeJHOKY MeXay opGHTOf H 3eMm-
Jen !,

Op6uTtabHBIi CaMOJieT — IJVIaBHBIE KOCMHYECKH# MNpo-
ekt CIIA nocse nporpamMmbl «AmosioH». IlepBulit moser
«Kocmonnana» Gyaer o3HauaTb BO3OGHOBJIEHHE aMepHKaH-
CKHX MHJIOTHPYEMBIX NOJIETOB, IPEPBAHHHIX NOCJE 3aBeplie-
Hus nporpaMm <«Anosmon» (1972 r.), «Cka#nsb» (1973r.)
H «3IIAC» (1975 T.).

45,4M:
M
55,3mM

474

Puc. 11. Cxema MTKK (u3oGpaxenue B Tpex maockocrsx): I —PIOTT
pasroHHofi cryneHH (nmamerp 3,7 M); 2 — BHENIHHA KHCJIOPOAHO-BOMO-
POAHBIA TONJHBHLIA Gak opOuTaibHOX cTyneHn (Ruamerp 84 M); 83—
cunooit ysen kpennenns PITT k BHemueMy 6aky; 4 — opGuTasibHast
CTyneHb; 5 — nepefnuil y3es KpenjieHHs OPGHTaJbHOA CTYNEHH K BHemi-
HeMy 6aky; 6 — 3afHHit y3eq KpenJeHHs

Ha puec. 11 ykasanm rabapurst MTKK B nesom, a Ha
puc. 12 — ra6apuTtsl OpOHTaJNILHOA CTYNEHH.

YKaxkeM MaccoBHle H 3HEpPreTHUeCKHe XapaKTEepPHCTHKH
MTKK.

CraproBasi macca MTKK (6e3 nosie3Hoit Harpysku) no

! [lpuBoAMMble MaHHBIE COOTBETCTBYIOT B OCHOBHOM COCTOSIHHIO
pa3paboTku Ha KoHew 1973 r. (B 0cOGEHHOCTH 4YHCJOBHE MapaMeTphl);
HeNnpHHUHMNHAJAbHEIE H3MEHeHHsi BHOCATCA B paspabaThHIBaEMyI0 CHCTe-
My HenpepHBHO (OGHIYHO M3-3a (PMHZHCOBLIX COOGpaXseHHi).
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JaHHBIM Ha Hauajgo 1974 r. paBua 1814 1. Macca aByx
POTT — 1056 1. Macca BremHero ©6aka, COAEp¥KaLIEro
BIEpeH OTCeK C XXKHAKHM KHCJOPOJOM H MO3aJH OTCEK C
JKHAKHM BomoponoM, — 740 t. Cyxaa macca OpOHTaJbHOM
cTyneHy — 68 T.

Puc. 12. Cxema op6urambhoft crymean MTKK (B Tpex maockoctsax):
1 —nepepnnit 6a0k JKPJ o%neﬂ'ram; 2 — xa6uHa; 3 —rpysoBoft or-
cex; 4 —1pn Mapmesnx JKPJI; 5—npa samuux G61oka (roHmost)
JKP]I opburanbHOro MaHeBPHPOBAHHS H OPHeHTaUHH

Haunbie o mose3noit Harpyske caeayioumue. Ilpn 3amy-
cke ¢ M. KanaBepas, korma 3amyck NPOHCXOAHT TOUHO Ha
BOCTOK (HakJoHeHHe opGuTh 28,5°— mupora M. Kanase-
pan), — 29,5 T Ha KpyroBo#i op6ute BricoToit 400 xM; npmn
HakaoHeHnn 53° — 11,3 T Ha Bricote 400 KM; Ge3 moJes-
HOH Harpy3kd H 3amnycke Ha BOCTOK — Kpyrosas opOura
BoicoToil 550 kM. Ipu 3anmycke Ha 1or ¢ 6a3sl BBC Baugen-
Gepr (3anaanoe no6epexne CIIIA)!: 18,2 T Ha Kpyrosois
op6ute Bhicotoit 275 kM. Ilonesnas Harpyska nomemaercs
B CNEeLHaJbHOM HErepMeTH3HPOBAaHHOM [PY30BOM OTCexe
anunon 18,3 M u xuamerpoM 4,6 M (06bem 365 m3). Unennt
SKHMaXa MOTYT NPOHHKHYTb B HEr0 M3 HaXOASLIEHCS Bhe-
peaH KaGHHBI 4epes LLII030BYI0 Kamepy.

! Banyckn ¢ M. Kanasepan RmonmyckaioT HakJOHeHHs oT 28,5 ao
57°, a sanycku ¢ 6asu BanpenGepr — ot 56 mo 104°
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dnepreruuyeckne xapaxrepuctukn MTKK moryr Guith
yJydilleHbl, €CJH 3aHATb YacTb FPy3OBOro OTCeKa MNOA IHO-
NOJNHUTENbHbIE KOMIJIEKTH ([0 TPeX KOMIJIEKTOB) 6axkoB
ronsuBa aas JKPJ op6utanbHOoro MaHeBpupoBaHus. Kax-
JIOMy KOMILJIEKTY COOTBETCTBYET yBeJH4YEHHE XapaKTEePUCTH-
yeckoil ckopocTd Ha 152 Mfc. C 3THMH TpeMsi KOMILIEKTa-
mMu MTKK moxer nocrasuth 11,0 T Ha Kpyrosyio opGuTy
BhicoToit 1120 kKM npu 3amycKe B BOCTOYHOM HamnpaBJI€HHA
¢ M. KanaBepaa uan BuifiTd Ha 1020-KHIOMETPOBYIO Kpyro-
Byl0 opOuTy Ge3 MoJie3HOM Harpy3ku Nmpu 3amycke Ha IOT C
6a3nl Bangen6epr.

Macca moJsie3Hofi Harpyskd, BO3BpallaeMoii C OpOGHTHI
Ha 3emjio, — mo 14,5 1.

CymmapHas craproBas tara Asyx PITT paarouHoit cry-
neHy — 2325 tc. Tpu mapmesnix )KPJ] op6uranbHO# CTy-
MeHH, 4epnapLuX yepe3 TPyGONPOBOALI KHAKHA KHCIOPOX
M XHAKHA BOJAOPOJ H3 BHeLIHero TomJuBHOro 6aka (3amac
TonakBa — 708 T), CO37al0T CyMMApHYyI0 TATY Ha YPOBHe
mopsa 510 Tc (639 Tc B BakyymMe) H HMeEIOT YAEJbHBIA HM-
nyabc 455 ¢. Kapnannbie noaBech Mo3BOJAIOT MM {I0BOpA-
uuBaTbCsi. MaHeBpupoBaHHe Ha oOp6uTe oO6GecneunBaeTcs
asymsi JKPJ ¢ taroit 2,7 TC KaXAblii NpH yAEJIbHOM HM-
nyabce 308 c. Onu paGoTaloT Ha MOHOMETHJITHIpasHHe U
YeTHIPEXOKHCH a30Ta. 3amac TONJHBA BHYTPH OpGHTaJb-
HOM cTyneHH (Ge3 JONOJHHTENbHBIX GaKOB) COOTBETCTBYET
xapakrepuctuueckoft ckopoctn 300 M/c npH Harpyske
29,5 1. Copok JKP/I opuenrtanuu (16 B nepeasem 6soxe, no
12 B nByx 3aanux) wumetor Tary mo 400 Krc u Apyrue
mects — 1o 11,3 krc; oHM paGoTalOT Ha TOM XKe TOILIHMBE.

PaccMOTpHM THNHYHYIO H, KOHEYHO, MPHMEPHYIO CXeMy
onepauyn MTKK. B panbnefimieM otaenbHble onepauuy 6y-
Ayt o603HavaTbCsl B CKOOKax nudpamu, COOTBETCTBYIOLLI-
MH NO3HLHUSAM Ha puc. 13.

MTKK crapryer (/) BepTHKaJbHO TNPH OJHOBPEMEHHO
pa6oraromux aByx PITT u tpex mapmesnix JXPI[ (moa-
Has Ttara 2835 T1c). Uepes 6 ¢ (2) HauuHalOTCH Pas3BOPOT
no KpeHy («3anpoKMAbIBaHHE HA CIHHY») U OTKJIOHEHHE OT
septukaJjH. [IpumepHo uepe3s 125 c, Ha BhicoTe 43 KM, mpH
ckopoctH 1440 M/c u yrae HakaoHa Tpaektopuu 28° otie-
asiotesi myctole kopmyca PITT (3), Kortophlie cmyckaloTcs
(4—6) B Tuxuit OKeaH Ha mnapamioTax (IOMyCTHMAa CKO-
poctb ynapa 24 M/c) u 3ateM orGyKcHposhiBaloTcs (7) K
CTapTOBO-NOCAJIOYHOMY KOMIIEKCY MJf MOBTOPHOTO (IO
100 pa3) ucnoan3zoBanus (8). Uepes 490 c mocae crapra,
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KOria o BhIXoia Ha OpGuTYy Hemoctaer npumepuo 30 M/c,
mapuiesble J)KPJl BBIKJIIOYAIOTCH, OTAEJSETCH ONYCTEBIIH
BHelIHHi TONJHBHBEIA 6aK u TOTYac BKJoyalores )KPI op-
OutajbHoro MaHeBpupoBanus (9). Bak napgaer B yganen-
HHi paiion Unpuiickoro okeana wu rubHer (I0)!. Yepes
700 ¢ mocae crapra oOpOHTajdbHAash CTyNeHb Ha BBICOTE
120 KM mepexOOHT Ha 3JIMNTHYECKYI0O Op6HTYy mepexoia
(11). 3arem umnyJabc B anoree nepesonut MTKK Ha kpy-
roByio op6uty. Op6uTanbhele onepanun (/2) mpomoskaior-
cfi OT HECKOJbKHX 4acoB A0 Mecsiuna. Ilepen cxonom c op-
OuThl opOuTaJNbHAA CTYNEHb NOBOPAYHBAETCA XBOCTOM BIle-
pen 1 )KPJ] op6utaspHOro MaHeBpHPOBAHUSA cOO6MIAIOT efi
TOpMO3HO# uMmy.abc (/3). 3areM cTyneHb CHOBa pa3Bopa-
4YHBaeTCs M BXOA B aTMOC(epy MPOHCXOAHT C GOJILIUHM YT-
JioM ataku (14). Janee ocyuectBasieTcsi 60KOBoe MaHEBPH-
poBaHue B npezpesax nojocsl wupuHoi 2000 xm (15). Ha
BhIcOTe 21 KM HauMHaeTcsi KOHEUHBIH Yy4YaCTOK CHycKa ¢
NPUMEPHO NMOCTOSHHOA CKOpocThio (560—610 kM/4). Uepes
3,5 Mun na BoicoTe 3 KM (536 KM/u) HauMHaercs 3axoj] Ha
nocagKy. [Tocagounas ckopoctb cocraBiasier 330—350 km/u
(16). Yepes 14 cyrox (160 paGoumx uyacoB) moc/e pPeMOH-
Ta opOMTajsbHas CTyNeHb HOJMXKHA OHITb roToBa K HO-
BoMy noJsery. OHa npenHasHaueHa K HCHOJb30OBAHHIO IO
500 pas.

MTKK, Boo6ie rosops, ynpaBJjsercsi aBTOMaTHYeCKH,
HO 3KHIIaXX MOXeT NpH HeoGXOAHMMOCTH B3ATb YNpaBJieHHe
Ha ce0d, MOJb3ysACb PYYKAMH YNpaBJeHHs, aHAJOTHUHBIMH
TeM, KOTopble ObIM Ha Kopabasx «AmoJioH».

OKHna}x op6HTAaNBHOIO CaMoJieTa, MNOMeLamuica B
B AByxnanyGHoi kabune (o6bem 73 M%) c KucJaopomHo-
a30THOH MHKpoaTMOChepoi, COCTOMT U3 YeThHIpeX 4YeJIOBeK:
KOMaHAMp Kopalasi (nmepBHIf NMHJOT), BTOPO# MHJIOT, CNELH-
aJIACT, OTBETCTBEHHHIN 32 BBHIMOJHEHHE NMPOrpaMMel paboT M
KOHTPOJIMPYIOIUA 3JIEKTPONHTAHHE H TEPMOPETYJHPOBa-
#He, H CMeuMaJHCT MO moJje3Hofi Harpyske. Bropo#i muJort,
KpoMe NOMOIH KOMaHAHpPY B YNpaBJIeHHH, YNpaBjseT Ma-
HUNyJaATOpaMu npH paborax Ha opbute. CnenuaaucT no no-
JIE3HOH Harpyske BeleT HAaY4Hyl0 pa6GoOTy H B OTJHYHE OT
JAPYrHX YJEHOB 3KHMAaXa He TPOXOAHT CMelHaJbHOH MNOI-
rorosku KocMoHaBToB. Ha nmxuefi nany6e kabuubl, B0o0G-

! CroumocTh Gaka cocrasiser 1,4 Man. moan. (B uexax 1971 r.),
unn 159 o6wel CTOMMOCTH OAHOrO pefica OPGHTAaJAbHOTO CaMoJeTa
(no apyruM gaHunM — 28%).
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llle rOBOpA, NPEAHA3HAYEHHOA MJI OTAbIXa KOCMOHABTOB,
HMEIOTCSl KpecJa eule IJs UIEeCTH BO3MOXHBIX <«Iaccax!-
poB» (NMO APYTHM HaHHLIM — LJs TpeX) — Y4YeHbIX H HH-
JKEHEPOB, TaKXKe He NPOXOAAUHUX CHelHaJbHOH NOArOTOBKH
(B MX yucae MOryt OHITh M XKeHWMHH). BceM M He mpH-
JETCs HCNBLITHIBATh NMEPerpy3Kd, NpeBHILIAIOIIHE TPOEKpar-
HbIE.

IIpenycmarpuBalorcst pa3iuuHble cayyad aBapHAHBIX CH-
Tyalui.

Ecan Ha paHHefi crajuM NPOU3OLIeN OTKa3 OJHOTO H3
mapueBnix )KPJl uan ppyroft cHcTeMbi, TO NOJeT NMPOROJI-
)kaerca jao BeiropaHus PITT (X oTka3 cuuTaercs BecbMa
MmaJgoBeposiTHhIM). 3ateM PIATT oraeasiorcsi, a op6uTadb-
Hasi CTyNeHb, yXe JeTdulass BBepX IAHOM, COBEpIIAeT C Io-
moubio HMetouuxca JXKPJ] pa3sopoT B BepTHKaJbHON nJIO-
CKOCTH ¥ BLIXOJMT Ha TPaeKTOPHIO BO3BPalEHHA; TOJBKO
3aTeM OT/He/seTCs TOMJHMBHBIN 6GaK M IPOHCXONHT MOCajaKa
(6nTh MOKET, Ha 3amacHoit noJoce).

ITpu oTKa3e B KOHUE y4acTKa BbIBENEHHS COBEpLIAETCS
OIMH BHTOK BOKPYr 3eMJIH 10 cy60pOHTAJNbLHOA TPaeKTOPHH
H ocyluecTBJisieTcd mocajka Ha Oase BauaeunGepr, ecan
cTapT NpoM3BOAMJCA Ha M. KanaBepas, uam Ha 6ase dn-
Baprc (wrar Kaaudpopuusa) mpu crapre ¢ 6asn Bannen-
6epr.

Korzna orka3 He yrpoxaer OnacHOCTbIO, HO MellaeT Mpo-
H3BECTH HaMeueHHble paGoThHl Ha op6uTe, COBEpIIAIOTCS
HOPMAJIbHBI BLIXOJ Ha HH3KYI0 OPOHTY, CXOA C Hee H CTaH-
JapTHOe BO3BpalleHHe.

[lepBhlit «rOpH3OHTAJbLHBIA® SKCIIEPUMEHTAJbHBIA MOJET
op6uTajbHas CTyNEHb AOJXKHAa COBEPIUHTb B ampene 1977r.,
CTapToBaB Ha BbicoTe 7—8 KM ¢ MOAMGHUIHPOBAHHOTO Ca-
MoJsiera «BoHHr-747»; nepBHIfi 3KCnepUMeHTAJbHEIR «BepTii-
KaJIbHBII» MOJIET C yYaCTHeM Pas3rOHHON CTYNeHM H C BHIXO-
noM Ha op6uty — 1 ampeas 1979 r. Ha wuionn 1980 r.
HaMeuaeTcs TepBblii 3KCIyaTauuoHHuii noser MTKK.

Ha nporpammy co3nannas MTKK accurHoBano 5,5
mapa. goan. CrouMocts ofHoro 3ksemnaspa MTKK no
oueHkaM 1975 r. cocrasut ot 250 mo 350 MaH. poaa.

NMEPCNEKTUBHLIE OPEUTAJIbHLIE CAMONETH
Onucaunmit Boime npoektr MTKK paccmarpuBaercsi B
CIIA xak anmapaT nepBOro NOKOJEHHS, KOHCTPYKIHS KO-
TOPOrO COOTBETCTBYET CKOpee pachoJjiaraeMblM acCHTHOBa-
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HMAM, YeM AEHCTBHTEJbHHIM 3KOHOMHUECKHM Tpe6GOBaHHAM
W NepCrneKTHBaM 3aBTPallHero AHS KOCMOHABTHKH. YcoBep-
IIEHCTBOBAHHE YK€ HMEIOLLerocsi BApDHAaHTa MOXeT HATH 110
IBYM HanpasJIEHUSIM: 3aMeHa Pa3rOHHOH CTyNmeHH H3 ABYX
PATT nosHOCTbIO MHOTOPa30BOA KPHIJIATOH CTyHEHbIO; 3a-
mena aByx PIATT u BHemHero 6aka ONHOM KpHLIATOH CTY-
NeHblo, T. €. BO3BPAILlEHHe K ABYXCTYNEHYaTHIM anmaparam
THNA TEX, UTO NMOKasaHwl Ha puc. 7, 8, 9. 3amerum, uyrto
HbiHewnuit BapHant MTKK ycioBrHO HasmiBaloT «2,5-cTy-
NeHYaThIM»; OH MOT Obl Ha3hIBAaTbCH TPEXCTyNMeHYaThIM (Tak
KaK pa3roH TIPOJOJIMKAETCH H NMocje BTOPOro OTHAEJIEHHS He-
HYKHO#l Macchl — BHellHero 6aka), HO 3T0 6blO0 OHl He3a-
KOHHBIM H3-3a TOTO, 4TO NMPH CTapTe BKJIOYAIOTCHA Cpady
Ase ctynend. (B atom cmuicae «2,5-crymeHuartoii» Gbiaa,
HaTnpHMeEp, U COBETCKasi pakeTa-HOCHTe/b «BocTok».)

B 1975 r. 6bina mpeaJoXeHa HHTEpeCHasi MOAUGMHKALHA
pa3pabartniBaeMoro B Hacrosiuiee BpemMs B CIIIA «Kocmo-
NJIaHa», KOTOpaf XOTS U He JesaeT ero MOJHOCTbIO MHOrO-
Pa30BbLIM, HO HCKJIOYAaeT MJH CHJIbHO COKpallaeT onepauyu
CraceHHs OTAeJIieMBIX uYacTeH, peimiaeT npoGJaeMy 3arpss-
HeHHs OKpYyXKaiolleil cpeAbl (XapakTepHYIO AJsi HCNOJb30-
Banuss PJITT), yMeHbllaer CTOMMOCTb BhiBefieHusi | Kr Ha
op6uty mo 220 noan. (r. e. ua 30—40%), usbaBaser or
HeOoOXOZMMOCTH JanbHedlled onaatel paspaGorku PIATT
pasroHHon crynmeHH (paspaboTKa OpOHMTaJbHOA CTymeHH
NPAaKTHYECKH yXe omnaveHa). B sroft mopudukaumu no.-
HocTbio Hckmoualorcs PJITT, B3aMeH KOTOpPBIX HOJXKeH
6biTb paspaboTan 6J0K W3 NATH KHCJIODOAHO-YI/eBOAOPOX-
Huix J)KP]L ¢ BHICOKMM faBiieHHEM B KaMmepax CropaHusi; OH
noMeltaercss nosaad BHellHero Gaka. Cam BHewlHHH 6ak
yanunserca no 53,6 M 3a cuer nepeaHeit yacti, B KOTOpO#
noMemaercs MOMNOJHHTENbHAA €MKOCTb IJISi YIJIEBOZOPOA-
noro ropiouero. CraproBasi macca cuctemnl — 1730 1. Ha
crapre pa6oraior natb )KPJl omucanHoro 6jgoka u Tpn
mapuwesnix JKPJl na camodere. Ilocse BEIropanusi yraeso-
aopoanoro ropioyero nath nepBux )KPJL He ormeasiorcs.
Tpu nocaeanux JXKPJ npopgosxaior paGoTaTb M BHIBOAAT
BCIO CHCTEMY Ha mepexomHyio opbuty (mepureit — 92,5 Ku,
anoreit — 370 KM), nocjie 4ero pasrTOHHBIA HMMOYJbC B ano-
ree, coobulennnii JKPJ op6uTanbHOrO MaHeBpHPOBaHUSA,
NepeBOAUT CHCTeMy Maccoit 370 kT Ha KpYroByi opGHTY
BeicoTod 370 kM. [losile3nast Harpy3ka npu 3TOM COCTaBJsieT
27,2 T (samyck ¢ M. KanaBepas Ha BOCTOK). JKunax nocae
OCBOOOX/IEHHS T'PY30BOrO OTCEKAa OT MOJIE3HOH Harpy3Ku

21



otneasier 640k u3 natu JKPJ or Buemnero 6aka u mepe-
Mell[aeT €ro B TPY30BOH OTCEK AJsi MOCJEAYIOLIero BO3Bpa-
uwienus Ha 3emualo. BHemnnit 6ak ocraercs Ha opOuTe HJM
¢ nomombio HeGoabmiux PITT BBomuTCS B aTMocdepy, rae
u norubaer.

HerpyaHo 3aMeTHTb, YTO 3/leCb MBI HMeeM JeJ0 C 00HO-
cTynenudaTol paketHoit cucremon. Ee sdpdextHBHOCTL MO-
JKer ObITb yBesIMUeHa, €CJIH NOCJe HCMOJb30BaHHA 6J0Ka
KHCA0pOAHO-yrneBoJopoaHbX JKPJ onn 6ynyT OTAeAATbCH
H CNyCKaTbCAd Ha NapallioTax, YTO NPEBPaTHT CHCTEMYy B
1,5-crynenHuatyio. 3T0 MO3BOJIUT BBHIBOAHTL Ha OpOHTy mHO-
Jie3Hy10 Harpy3Ky B 40 T ¥ 0CBOGOAHTb rpy30BOil OTCEK AJIf
JIOTIOJTHHTENILHOTO Tpy3a, CIycKaeMoro ¢ op6uThl, HO, KOHeu-
HO, NMpHBeleT K YAOPOXAaHHIO pefica OpPGHTAJLHOrO CaMo-
Jera.

OnucanHas MOAHQUKaUUA COXpaHseT NPHCYLIUA NPOEK-
Ty «Kocmonsian» HepocTaTok — rubesb BHELIHEro TOMJIHB-
Horo 6aka. OfHaKO IVIaBHBIA NYTb COBEPLIEHCTBOBAHHA —
CO3/laHHE NOAHOCTLI0 MHO20PA308020 OOHOCTYNEHHATOZO
op6uTanbHOro eamoJiera. TOMbKO TaKUM nyTeM, CYHTAIOT
aMepHKaHCKHe CNEelLHaJHCThl, MOXKHO JOBECTH CTOMMOCTb
BbIBOZA | Kr noJie3Hof Harpy3kKH Ha HU3Kyl0 opOUTYy IO Be-
JHYHHBL, MeHblIed 200 mpoat.

Kak u3BecTHO, Heo6xoAHMMas AJs 3amyCKa COYTHAKA Ha
HH3KYI0 OPOHTY XapaKTepHCTHYECKasi CKOPOCTb paBHa MpH-
mepHo 9,5 kM/c (opGurasibHas ckopocTb 7,8 KM/c mioc
rpapHTallHOHHBIE M adpoAMHaMHYecKHe norepu 1,7 km/c).
M3 xopowo u3sectHoi#t ¢opmyan LlnoskoBckoro ciaenyer,
4TO B CJyyae OJHOCTYNEHYaTOH paKeThl TOJIbKO BeCbMa Bhl-
COKasi CKOPOCTb HCTEUEHHs MPOAYKTOB CropaHHs (BBICOKHI
YAEeNbHLIH HMNYJbC ABHIATENs) NO3BOJSET AOCTHUb TaKOH
XapaKTepHCTHYECKOH cKopocTH. Be3 06s13aTe/IbHOrO HCHOJb-
30BaHHSl COYETAHHS XKHUIKHA KHCJIOPOA — MKHAKHA BOJO-
pox, Aawllero B Hacrosulee BpeMst HauGOJbLUYIO IJSl XH-
MHYEeCKHX  JBHraTeJel CKOpPOCTh HCTeueHHs (mopsiiaka
4,5 kM/c), He obofiTuCh (3aMeHa Kucsaopoga GTOpoM, yBeu-
YyHBaloUlasi CKOPOCTb MCTe4eHMs, MpuBesa Ol K 3arpsse-
HHMIO OKpyXamomefi cpeibl sAOBHTHIMH BewlectBamu). Co-
BepIleHCTBOBaHHe JBHraTeJiell, JOCTHraeMoe yBeJHUeHHEM
JaBJIeHHS B KaMepe CTODAaHHA, TaKxXe YBEJHYHBAEeT CKO-
pPOCTb HCTEUEHHS.

Boabwmo# 3¢p¢ekT, mo coobleHHsIM aMepHKaHCKHX Ha-
YYHBIX XKYDPHAJOB, OXKHAAETCA OT NPHMEHeHHs pa3pabaThi-
BaeMbIX cefiyac 0syxronaustoix OsuzaTeseli, KOTOpbie NpPH
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CTapTe HCIOJAB3YIOT TSXKeJoe YIJIEeBOAOPOJHOE roprlouee
(oKHuCaHTENb — MXHAKHH KHCJIOPOA), a 3aTeM NEpPexomdAT
Ha Jierkoe ropioyee — XHAKHA BoxopoA. Ilepsoe ropiouce
yBEJHYHBAET CTApTOBYIO TArY (M3-3a YBeJHYEHHS CEKyH-
HOTO pacxoia TONJIHBA) H.KaK CJEACTBHE NPHBOAHT K
YMEHbLICHHIO TPAaBHTAUHOHHHIX NoTepb (H3-3a Gosee GhICT-
poro pasroHa).

YXKe CyIecTBYyeT MHOXECTBO NPOEKTOB OJHOCTYNEeHYa-
TBIX OpGHTAJbHBIX CaMOJETOB, MPEeAyCMAaTPHBAIOIIHX BbiBe-
Aenue TaxKenablx (6Gosee 60 T), cpeauux (mopsaka 18 1) u
Jerkux (Menee 2 T) nojie3HblX Harpysok. B HeKOTOpHIX mpo-
eKTax npeamoJaraerca crapr ¢ Oopra camo.aera, B Apy-
THX — 3anpaBKa TOMJMBOM B Bo3ayxe. Kak nosesnnie Ha-
TPY3KH, TaK M TOMJHBHble GaKH MHOrAAa NMOMeIAlOTCst CHa-
pyxu Kopmyca op6utanbHoro camosera. Huoraa mpeny-
CMaTpPUBAETC TOPU3OHTAJbHBI CTapT C HCMOJb3OBAHHEM
pasronHoil Tesexku. [lpemsaraercss pacmoJsaraTbh CTapTo-
Bble MJIOLIAZIKH BBICOKO HaJ YPOBHEM MOpsi: MNpPH BHICOTE
1500 M noayuaeTcsi BHIMIPHILI B MOJE3HOH Harpyske, pas-
HBI# 7 T.

Bo MHorux npoekrax mpensaraercd 6aJJIHCTHYECKHH
cnyck B atMocdepe ¢ BEPTHKaJbHHIM TOPMOXKEHHEM Ha KO-
HeyHoM yuactke. Takue MTKK yxe He moxoxu Ha caMo-
JIeT, ORH He MMEIOT KpblIbeB, HMEIOT NpPH3eMHCTYyIo (opmy
(6osbuoft AHaMeTpP) U HANMOMHHAIOT JYHHBIX NMOCANOYHBIA
anmapar.

K coxanenuio, oueHb 6OJbLIHE T€XHHYECKHE TPYMHOCTH
CTOSIT Ha MYTH HCHOJIb30BAaHHA B OPOHTAaJbHBIX CaMoJeTax
C TFOPU30HTAJbHBIM CTapTOM BO3AYMIHO-PEaKTHBHBIX JBHTa-
tesedi (BP]I), noTpeG/siOmHKX B KaueCcTBe OKHCJIHTENS BO3-
Ayx. OHH TaKXe NMPeACTaBJAIOT GOJBIIYI0 OMAacHOCTb AJA
OKpy»Kaiolllefi Cpefibl, 4eM paKeTHble JBHTaTeJH.

Onnocrynenyatble Op6uTasibHBIE CaMOJeTH GyAyT B
9KCIJIyaTalHH CTOHTb Tropa3fio MeHbue, 4eM 2- U 2,5-cry-
neHvyaTbie, HO CTOMMOCTb HX pa3pa6oTku HesicHa. Co6na3Hu-
TeJIbHO TO, YTO MOAM(HKALMM TaKMX CaMOJETOB CMOTYT
CIYXKHTb CPEACTBOM AJIsi IJI06aJbHBIX TPy30BbIX NE€PEBO30K.

OnxocryneHuyaTele OpGUTaJbHbIE CAMOJETH, KOTAA OHM
BCTYNAT B CTPof, 6yAyT HaNOMHHATh T€ «MOAJHHHLIE» KOC-
MHYeCKHe KopalJjM, B3JjeTalollue M cajsuivecs B JIOG0M
nyHKTe 3eMJH, KOTOpBIE TaK YapyloT Hac B HayyHO-haHTA-
CTHYECKOH JIHTepaType.



UcnonbsoBaHue opbuTtanbHOro camornera

BLIBEAIEHME HA OPEMTY U OBCRYXKUBAHUE
ABTOMATHMMECKWUX CNTYTHMKOB

Insa BoIBeZeHHS KaKoro-in6o UCKYCCTBEHHOTO CINyTHHKA
Ha 3aflaHHyl0 (He CJHIIKOM BBHICOKYI0) OpGHTY OpGHTAJbL-
HEIE cCaMOJieT CaM BHIXOZHT Ha 3Ty Op6HTYy. 3hech 3KHMaK
1IpOBEpsieT, eCJH HYXKHO, HCAPAaBHOCTL CHNYTHHKA. 3aTeM
PacKphLIBaIOTCA NPOJOJbHBIE CTBOPKH FPY30BOr0 OTCEKa, 3a-
WHINAOWKE NOJE3HYI0 Harpy3Ky OT aspORHHAMHUYECKHX H
TENJIOBHIX BO3JeACTBHA NpH BHIBEEHHW W NPH CHUIKEHHH B
arMochepe. JlucTaHUMOHHHIA MaHHUNYJATODP, KOTOpHIf yu-
paBasieTcsl N3 KaGHHbI BTOPHIM NHJIOTOM, BERYIIHM HabJio-
lleHHe uYepe3 HJUIIOMHHATOP HJIM C NMOMOLIBIO TeJleKaMepHI,
BHIHOCHT CIOYTHHK B MPOCTPAHCTBO (€CJH HYXXHO, HCNOJIb3Y-
€TCSl CNenHaJbHO YCTaHAaBJIMBAaeMblfi BTOPOl MaHHNYJIATOD).
Tlocne storo MTKK coBepmaer MaHeBp OTXOXa OT BhIBe-
IEHHOTO CHyTHHKA.

Ina BhiBeneHHs Ha OPOHTY M COyCKa C Hee CNYTHHKH
IOJIKHBl KMETh Macchl M raGapuThl, COOTBETCTBYIOLIHE BO3-
moxkHocTsM MTKK. Ilo mMepe BhIXOZa CIyTHHKOB H3 CTpPOSi
OHH MOTYT HOCTaBJATBHCA Ha 3€MJIO W 3aMEHATHCA HOBLIMM.
Briroanee, ofHaKo, KaK CHHTAlOT aMepHKaHCKHe CIEelHaJIu-
CTHl MPOM3BOAMTbL PEMOHT HEMOCPEACTBEHHO Ha opbure.
Ecau npn 3ToM cnyTHMK HaXOAHWTCA HAa TaKoOf BHICOTE, YTO
Gonee HJIM MeHee MPOJOJKUTENbHass pabora MOXKeT OKa-
3aThCl OMaCHOM I/ KOCMOHABTOB (30Ha MOBHIIIEHHON pa-
auanuu!), To mepeBox €ro Ha pa6ouyio OpGHTY 3KOHOMHue-
CKH ulenecooGpasHee cOBeplIaTb C NOMOMBI0 GOPTOBOTO
aBurarensi, ueM OyKCHPOBKOfi caMuM OpOMTaJbHLIM CaMo-
JIETOM.

Hans pemoHTa Ha Op6GHTe CIYTHHKH, KaK MPaBHJIO, NOJ-
JKHBH HMeTb MOAyJbHble (6JaouHBIe) KOHCTpyKuuH. ITono6-
Hasg CTAaHOAPTH3aUWA KOHCTPYKIUH yXKe TNPOH3BOAUTCA B
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CHLIA B OTHOIIEHHH CEpHH CIYTHHKOB MJfl H3yYEHHS MpH-
poanbix pecypcoB 3emun. IIpeanonaraercsi, 4To B TeyeHue
10 sieT 3KCnJyaTalHH COYTHHK 3TOfi cepuH Gyaer o6Cayxu-
BaThcsl B cpeaneM 5 pas. MTKK, ornpasasiomuiics Ha op-
GUTYy NS PeMOHTHHX pa6or, OyAeT HeCTH B YaCTH Tpy3o-
BOTO OTCEKa 3anacHbie MOAYJH; B CBOOOXHOH WacTH OTCEKa
MOXeT HaxXOAUTbCA AONOJHHTENbHBIA CNyTHHK.

Berpeya MTKK ¢ peMOHTHpYeMBIM CRYTHHKOM IPOHCXO-
IHT TaK Xe, Kak H Jio6as Apyras BcTpeda Ha opOuTte, Ha-
npuMep BcTpeda KopaGaelt «Coio3» H «AnOJJOH» B NpoO-
rpamme «DIIAC». B uvactHoctn, npu stoM crapt MTKK
DOJKEH MPOHCXOAMTb JIMIIb B TOT MOMEHT, KOrjga KocMo-
JApOM BCJe[CTBHE BpallleHHs 3eMJIH OKa3hiBaeTcsl B IJIOCKO-
CTH OpOUTH CnyTHHKa-UeaH. OfHAKO B 3TOT MOMEHT CHyT-
HHK-LleJIb CKOpee BCEr0 HaXOAHMTCA B TaKOM MecTe CBOei
OpOGHTH, YTO BCTpeya jJesaercs HeBo3MoxHO#A. Ilostomy
cHayana MTKK BHBOAHTCH Ha OPOHTY OXHJAAHHSA H NMPOXO-
JAHT KaKoe-TO BpeMs, MOKa B3aHMHOE MOJIOXXEHHe CNyTHHKa
n MTKK oTHocHTeabHO lieHTpa 3eMJsu He CcraHer OJjaro-
npuaATHLIM aasi nepexofia MTKK Ha op6uty cnyruuka. ITo-
Cle mepexoja HauyHHaercsl cOJHMKeHHe, KOTOpOE, OJIHAaKO,
3aBepllaeTcsi He CTBIKOBKO#H, a ocraHoBkoin MTKK (orHo-
CHTEJIbHO CNyTHHKAa) Ha paccrosiHuu 9 M OT Hero. 3ateMm.
MTKK c nomouibio aBurareJsieli OpHeHTalMH OCTaHABJHBACT
CBOe NOBOpPAYHBaHHE OTHOCHTEJbHO CIyTHHKa (yrJoBble
CKOPOCTH O06OHX TeJ AOJKHBI GbITb COrJIacOBaHbl C BHICOKOH
TOYHOCTbIO). Temepp AMCTAHUMOHHBIA MAaHHMYJATOP 3axpBa-
THIBaeT CNYTHHK H NMPHCTHIKOBHLIBAET €r0 K NMPHEMHOH 4acTH
MeXaHH3Ma 3aMeHbl MojyJeifi. MeXaHH3M BBIHHMaeT H3
CNyTHHKA- CTapble MOAYJH, BPeMeHHO (DHKCHpYyeT HX H, NO-
BOpauHBasi COYTHHK Da3HbIMM CTOPOHAMH, BCTaBJIsieT B He-
ro M3 Mara3uHHOTO YCTPOHCTBA HOBble MOZYJIH, NOCJE Yero
crapbie npAauyTcss B MarasuH (puc. 14). Oth onmepauuu mpo-

Puc. 14. PeMoHT cnyTHHKa AJs
H3YYeHHS NPHPORHBIX PeCcypcoB:
1 — cnyTHuk; 2 — MeXaHH3M
3aMeHbl MomyJeft; 3 — Bpama-
oIHiAcs MarasMHHHA MeXaHH3M




H3BOASITCA aBTOMAaTHYeCKH noj HalJioJeHHeM HaXOAsUIero-
csi B KaGuHe 3KHmaxa. 3aTeM CIOYTHHK OTCTHIKOBHIBAE€TCi,
otBogutca Manunyasatropom or MTKK mu ornmyckaerca Ha
cobony.

B npuHuyne npH BHIMOJHEHHH ONEpalHH 06CHyXHBaHHSA
CMYTHHKOB HEeT HYXJbl B BbIXOle KOCMOHaBTa B 6e3Bo3yli-
Hoe npoctpaHcTBO. [To KpafiHei Mepe B TeueHHe NePBHIX
nByx Jger akcnayaranuu MTKK amepuxanckas mporpam-
Ma He NpeXyCcMaTpHBaeT BHIX01a, ec/lH He OyAyT BO3HH-
KaTb aBapHHHLIE CHTYallHH.

ITo pacueram aMepuMKaHCKHX (HpPM BbIBOL Ha OpOHTY
B MTKK u peMoHT Ha op6HTe MeTeOCHyTHHKOB CepHi
«Humb6yc» n «HMroc» ymennmar Ha 579% coBpemeHHble 3aT-
paThl Ha HX SKCITyaTalHIo.

OPEMTAJIbHBIA CAMOJIET — KOCMMYECKAS JIABOPATOPUA

Op6uTaabHbBlt CaMOJeT, TOMHMO BBINIOJIHEHHS CBOEH pO-
JIM TPAHCNOPTHOTO CPEeACTBA, MOXKET CJYXHTb TaKXe B Ka-
yecTBe OpOMTaNbHON KOCMHUecKoi JabGopatopuu, ecau Gy-
IeT HECTH B CBOEM IpPy30BOM OTCEKe HEOTAeJIieMylo MNoJjes-
HyI0 Harpysky — chenuajbHoe o60pyJloBaHHe AJs NpOBe-
JleHHsl HayyHbIX HccaefoBaHuii. I[lo aMepukaHCKOMy mpo-
eKkTy «Kocmonsian» Takoif mOJIe3HOA HArpy3Kod CJIyXHT
6a0k «Crneitc136» (Spacelab — xocmuueckas Jaa6opaTto-
pus), paspabGaThiBaeMbiii B HacTosllee BpeMsa 17 3anagHo-
€BpPONMEeHCKHMMH M 3 aMepuKaHCKMMH ¢HpMamu (ri1aBHas
poab u3 10 3apagHOeBpPONEeHCKHX CTPaH NPHHANJEXKHT
®PT). 3arpatsl Ha co3fanHe 6J0Ka oleHHBaloTca B 420
MUTH. JOJIL.

Busiok 6yaer nomelaTthcs B 3ajHell 4acTH I'Py30BOTO OT-
ceka (M3 coobpaxeHHil PalUMOHAJbLHOH UEHTPOBKH), €ro
repMeTHYHasi yactb OYyAeT COeXHHATbCH C KaGuHO# op6u-
TaJbHOH CTyNneHH TMOKHM TYHHeJeM IJis nepexoga KOCcMo-
HaBTOB (4Yepe3 3TOT XKe TyHHeJb OYAYyT NPOXOAHTH TPy6o-
NPOBOJABI CHCTEMBI XXH3HeoOecneueHHs). Macca 6JoKa He
JoaxkHa Oyner npesbimath 11,34 T, Tak Kak opOGHTaJbHbII
camoJsieT cnocoGeH Bo3Bpamath ¢ op6ute 14,5 T, a Hamo
ellle UMeTb pe3epB JAJs NMpHeMa B HEKOTOPHIX cJaydasX Ha
60pT caMoJieTa AaBTOHOMHBIX CITyTHHKOB.

Baok «Cneficna6», no-BUAMMOMY, GyAeT BHIMOJHSATLCS B
TPeX BapHaHTaX, COOTBETCTBYIOIUHX pPa3HBIM NpOrpaMMam
no;etoB. B nepsoM BapuaHTe 6J0K OyAeT COCTOSITb H3 OX-
HOH JIMIIL FepMEeTHYHOH 4acTd JJHHOK 4,3 M; NpPH 3TOM

26



Macca 3KCIHepHMMEHTaJbHOro o6opyloBaHus OyHAeT cocTas-
aatb 5 1. Bo BropoM (puc. 15) BapunaHTe X repMeTHYHOMH
yactH OGyner mpUcOefHHEHa KOPOTKas OTKphITas niaatdop-
Ma ¥ Macca 3KCIepHMEHTaJbHOTO OGOpYAOBAaHHS COCTaBHT
6 T; nauna 6aoxa 12 M. B TperbeM BapHaHTe repMeTHYHas
4acTb OTCYTCTBYET BOBCe; BeCb GJOK COCTOMT M3 mJaaTdop-

Puc. 15. Onun u3 BapuaHTOB 6J0-
ka «Cneficnisb6» Ha CcTaaHH npoeK-
THpoBaHHA: | — uLIO30BasA KaMe-
pa AJs BHXOAa B OTKPHITHIA KOC-
MOC; 2 — TOAKJIOUeHHe CayxKe0-
HHIX CcHCTeM; 8 — mnepeldHuii repme-
THUHHIA OTCeK; 4 — oONTHUECKHEe HJI-
JIIOMHHATOPH; 5 — 1LMO3 AJNA 3KC-
neprMEeHTAIbHBIX HCCNeNOBaHHuil;
6 — ysuan KpemJieHHs; 7 — OTKpH-
Tad 1natpopMa JAJNA  YCTAHOBKH
npubopoB; 8 — 3alAHHi repMeTHy-
Hbifl (IS SKCNepHMEHTaJbHBIX INpH-
G6opoB) otcek; 9 — usoasuusa; 10—
TYHHeJb JJA MNepexofa JKHmaxa
K3 KaGHHH OpOGUTaJbHOA CTyneHH

Mbl AauHOf 15 M, Ha KoTopoi 6yjer pasmeleHo oGopyno-
BaHue Maccodt 9,1 1. [lnamerp 6s0ka BO BCex caydasx 4,3 m.
ITaaTdopMer MOryT BHIABHraTbC H3 T'PY30BOTO OTCeKa, He
Tepsia cBsi3H C GiokoM «Cneficia6». [Ipubopnl Ha Hux Mo-
FyT NOBOPAYHMBATbCsA (TeJEeCKONmbl CHa6XalTcs aBTOHOMHOM
cucteMoii opuentauuu). M36uitouHoe tenso 6soka ynans-
e€Tc ¢ NOMOLbI0 PagHaTOPOB OpPOGHTAJLHON  CTYNMEeHH
MTKK.

OnuH 3k3eMnisap 6aoka «Cheiicn36» paccudTaH Ha 9KC-
NJyaTalHio B TeUeHHe 5 JieT H J0oJKeH coBepmaTh 50 moje-
TOB NMPOAOJKHTENBHOCTBIO A0 30 cyTok. OH o6cayXuBaeTcs
3—7 cneunaJHcTaMH, KOTOpble 3aHHMAIOTCHI TOJbKO Hayd-
HOil paboTofi M BOBCe OCBOOOXJEHH OT 3ajlau ynpaBJeHHS
KopaGJseM (o6uiasi YHCJEHHOCTb 3KHMOa)ka caMoJeTa-na6o-
paropHH Moxer, TaKuM o0pasoM, mocturath 10 uesoBek).
MTKK c 6s10koM «Cneficnia6» Ha GopTy GyayT BHIBOAUTHCA
Ha Kpyrosble op6uthl Bhicotofi 200—500 kM. [lepBuift moser
NPONOJIXKHTEIBHOCTBIO 7 CYTOK HaMeuaeTci Ha amnpedb
1980 r. HACA namepeHo 3aKynutb y EBponefickoro Kocmu-
YeCKOro areHTcrBa 4—6 NOMOJHHTE/NbHBIX JIETHHIX 06pas-
10B 6J0Ka (KaxAblii CTOHMOCTbIO He GoJiee 30 MJH. ROJL.),
a TaKXe 3amacHble 4acTH.

[TporpaMMa HayuHBIX HCC/IeOBaHHii, KOTODble HaMeya-
eTcsl NMPOBOAHTb € mMOMOUIbI0 6Jsoka «Crnefica136», upe3Bhl-
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yaiiHo OGLIHPHA M B OCHOBHHIX YePTax COOTBETCTBYeT OObIu-
HOM mporpaMMe HccaeOBaHHH, yXKe NPOBOAMBIIHXCSA HA CO-
BETCKMX H aMepPHKaHCKHX OpOHMTaJbHBLIX CTAHIMAX: acTpo-
Homus, ¢pusuka ConHLa W 3Be3l, HCCAeNOBaHUSA B o6JaacTd
TEXHOJIOTHY HOBBLIX MaTepHaJIOB (CBEpXUHCTHIE CNJaBhi, NO-
JYNPOBOAHHKH H T. [.), TEXHHKA CBfI3H M HaBHTAlMH, reoje-
3ua (M3MepeHHs! PaCCTOSIHHI MeXJAy NMyHKTaMH 3e€MHOi Mo-
BEPXHOCTH C TOYHOCTBIO JI0 OJHOro Aiofima), GHOJIOTHA H
meauuuHa. Oxupaloresa pefict MTKK, uenuxkoMm mocssien-
Hble MEIHKO-GHOJIOTHUECKHM HCC/AeoBaHHSAM. B Tex cayua-
AX, KOra MPOLOJNKHTENbHOCTb IKCTIEPHMEHTA MpeBbILIAET
Mecsill, crelHaJbHble GHOCNYTHHKH (Hampumep, ¢ JAByMS
o6esbsAHaMHu Ha Gopty) Oyayt otaeastbcs or MTKK.

ONEPALIMM HA BbICOKMX OPBUTAX

Op6uranbHble caMosieThl 6YAYT NORHMMATbCA OTHOCH-
TeJIbHO HEBHICOKO Haj noBepxHocTbio 3eman. das MTKK,
paspabathiBaeMoro B Hacrositee Bpems B CIIIA, sta BH-
cota He npesbicHT 1100—1300 xm. U3 cheprl obeayxuBa-
HHsl TAKHX annapaToB BhHIMAajaeT OYeHb BaXKHasl, XOTA H Me-
Hee MHOrOYHCJIEHHAsl, YaCTb CNYTHHKOB, ABHXXYIUHUXCH N0
BHICOKHM opOutaM. UToGH mpeonoseTs 3TO 3aTpyAHEHHe,
€CTeCTBEHHO 3aHATb OOJbLIYI0O YacTb IPy30BOro OoTceKa pa-
KeTHBIM annapaToM, NPHCOCAHHEHHBIM K BBIBOAHMOMY CIyT-
HHKy. Takolt anmapaT Ha3bIBaeTC MeHOPOUTANbHOIM
TpancnopTroim annapaton (MTA), a TakKe «KOCMHYECKHM
GyKCHPOM».

[Tocae Brixoga MTKK Ha op6HTY ero MaHunyJsiTop Bbl-
HocHuT u3 rpysosoro orceka MTA. MTKK ortxoaut B cropo-
Hy, a MTA HauuHaeT CaMOCTOSITE/IbHYIO ONEpPaLMIO BhiBeje-
HHSl CyTHHKa Ha HOBYIO OpOHTY.

Bannucruueckas cxema ucnosab3oBanusi MTA poBosbHO
OYEBHJIHA M BIIOJIHE COOTBETCTBYET BHIBEJEHHIO CIIyTHHKOB C
MOMOILLIO OXHOPA30BbIX PAKET-HOCHTEMEI.

Ecau meabn onepaluu — BbIBECTH CTNYTHHK Ha 3AAUNTU-
4ecKyo opbuTy ¢ HU3KUM nepuzeem U BbICOKUM anozeem
(momo6Hyl0 opOHTaM COBETCKHX CNYTHHKOB cepuit «Mo-
HHA-1, -2, -3»), To (puc. 16, a) mocae crapra MTKK B Tou-
Ke A u BhIXONa ero Ha HHM3Kylo op6Guty I B Touke B crapr
MTA npoucxonur B Touke C, BuGupaeMoi Ha opGure I Ta-
KHM 06pa3oM, uto6ul ocb CD pacueTHOit op6uTH 2 3aHsna
3ananHoe noJoxenue. Hanpasnenne pasrona cosmapaer ¢
HanpasaeHueMm ckopocth MTKK. Ilpn satom MTA noayuaer
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ckopocTs, gonoJusiouyio ckopocte MTKK 1o 3ananuoit Be-
JWYMHBl HAYaJIbHOH CKOPOCTH ABHXKeHHS no op6ute 2, Tou-
Ka C craHOBUTCs nepureeM, a Touka D — anoreem opb6u-
THi 2.

EcAH CNyTHHK BBIBOAMTCS Ha 8bICOKYIO Kpyaosyro opbu-
TY, TO K ONHCAaHHBIM BHILle ONepaiuusM A00aBJAETCA BKJIO-

D

g

Pnc. 16. BuiBenense Ha opOuTH C Hcnosb3oBaHWeM MTA:
a— 3MnTHIecKas OpGHTa ¢ BHICOKMM amnoreeM; 6 — Bbis
COKasi KpyroBasi OpPOHTa M SJJHMNTHYECKas OpP6HTa C BH-
coxkuM anoreeM. CTpeskaMR 0603HaUeHBl HMIYJbCH JBH-
raTeJbHOH ycTaHOBKH MTA

yeHHe JBurateass B amoree D, ponoansiioulee anorefxylo
CKODOCTb 0 MECTHOH KpyroBo#. TakuMm myTeM, B 4aCTHOCTH,
OyAyT BHIBOAMTbCS CNYTHHKH Ha CTallHOHApHYI0 OpOHTY,
T. €. Ha 9KBaTOPHaJ/bHYI0 OPOHTY, AJis1 KOTOPO# nmepuoa o6-
pallleHHs paBeH 3Be3fHBIM cyTKam. [lpaBnma, ecanm xocMo-
Apom A He HaxXoOWTCA HAa 3KBaTOpPe, TO B MOMEHT nepece-
4YeHMs TOJY3JJIHATHUECKOA TpaeKTopHedl nepexoja 2 3KBa-
TOPHAJIbHOH MJOCKOCTH 3€MJIH NMOHAJAOGHTCSA elle BKJIOYE-
HHe IBHraTess AJsa nepesoia asuxenus MTA B aty mJjo-
CKOCTb.

Ecau B Touke D mOmMONHHTENbHBIA HMNYJILC 3aCTaBJseT
ckopocth MTA npeBLICHTb MECTHYIO KPYroBYKO, TO CNYTHHK
BLIBOAHTCS Ha 3AAUNTUYECKYIO OPOUTY C BLICOKUM nepuzeem
(rouxo#i D).

Ha nocrurnyroii opbutre MTA ocBo6oxmaeT CNyTHHK,
OTXOIHT B CTOPOHY — M ONepailus BLIBEJEHHS 3aBepUIEHJ.
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Onepauus BO3BpalleHHsl CNyTHHKa Ha 3emumio (MJIH pe-
MOHTa €ro) 3aK/JIo4yaercsl B TOM, YTO He HeCyUIHii MoJe3HOR
Harpysku (uaM Hecyuwuii cMeHHble Moayiau) MTA npoxomur
yXKe ONMHCAHHLIA MyTb, BCTPEYAETCS CO CIYTHHKOM, 3aXBaThi-
Baer ero (MJHM OCTaBJsieT Ha OpOHTe, eC/IH PEMOHT 3aBgD-
IieR) W Bo3Bpainaercs Ha 6asoByio opbuty MTKK. 3nécn
OH «OTAAeT» CNYTHHK OpPGHTaJbLHOMY CaMOJeTy, KOTOpbifl 1
BO3BpalllaeT ero Ha 3eMJo (ecJ¥ PeMOHT He NMPOU3BOAHMT-
cs Ha 6optry MTKK). Cam MTA ocraercs Ha 6a30BO¥ Op-
6ure, Gyqyud rOTOB K HOBBIM OmepanusiM NMpH YCJOBHH JO-
3anpaBKH €ro TOMJIHBOM.

Cxox c op6utn 3 (puc. 16, 6) oGecneuynBaercst TOpMO3-
HBIM HMIYJbCOM, PaBHBLIM MO BeJMYHHE pPAa3rOHHOMY HM-
nyJabcy, KOTOpbIi GblJ HEOGXOAUM JJIsi BbIXOZa Ha OpPOHUTY 3.
CHHXeHHe K OpPOHTe | NPOHCXOAHT MO MOJY3JIHATHYECKOMH
TPaekTOpHH 2', CHMMETPHUHON TpaeKTOopHH 2 (HO TOUKa
cxoja c op6uTH BOBce He 06si3aHa coBNMazaTh ¢ TOuKo# D).
[Tepexon Ha opGuTy I ocyliecTBJsieTcs ¢ MOMOLIBIO TOPMO3-+
HOTO HMMOYJbCa, PaBHOTO Pa3rOHHOMY HMIYJbCy Nepexoja
c opbuTthl I Ha opbHTY 2.

Onepanus mo BCTpeye CO CIYTHHKOM MOXET HayaTbCs
He B JI060# MOMEHT, a TOJbKO Toraa, korza MTA Ha HyK-
Ho# 6a30Bo#t opOuTe / H CHIYTHHK Ha BBICOKOH KPYroBo#t Op-
6ute 3 (puc. 16,6) pacnoJyioXKeHH TaK, 4TO JONYCTHM HaH-
6oJsiee BHITOAHBIA TMOJYSJJIHNTHYECKHA mepexox 2, mokasaH-
Hbill Ha puc. 16,6, nan apyrofi (HO OTHIOAL He Ji06Go#) ne-
pexol, paspemiaeMblii sHepreTHyecKHMH pecypcamu MTA.

BosBpaiueHue ¢ op6utnl 3 Ha 6a30Bylo op6uty I Takxke
AOJMXKHO HAYMHATBCA TOJBKO B GJArompHsATHHA MOMEHT,
o6ecneynBaOIKA BCTPeUy C yXKe HaXOAAIMIUMCA Ha opOH-
te I MTKK. C 3r10ff TOUKH 3peHHs AenaeTci HeMpoOCTOMH
3anayel noceuleHne M OGCAyKHBaHHE OLHHM anmaparoM,
06/Mafal0UKM AOCTATOYHLIMH HEPreTHUYECKHMH BO3MOXKHO-
CTAMH, HECKOJbKHX CIYyTHHKOB.

Caenyer Takxe HMeTb B BHAY, YTO CyMMapHble Xapak-
TEpHCTHUECKHE CKOpPOCTH AJsa onepauuit MTA oTHioap He
majsnt. Hanpumep, cranaaprHas onepauus nepexoja ¢ HH3-
KO op6HTHI Ha CTAalHOHADHYI0O H BO3BpalleHus Tpebyer
CyMMapHO# XapaKTepucTHYecKoli ckopoctu 8,5 km/c. Ilo-
3TOMY NOBBIHMIEHHbIE CKOPOCTH HCTEYEHHS IJs IBHraTeJ]b-
HbiX yctaHoBoK MTA BecbMa XesaTeabHbl. Cuntaercs mep-
CEeKTHBHbLIM mpHMeHeHHe B MTA sfepHbIX ABHrarteneit ¢
TBepAOGha3HBIM PeaKTOPOM, KOTOpble Morau Obl ob6ecneunTtsb
cKopocTb HcTeueHusi 8—10 Km/c. 3TO He CMOXKET TPO3HTH
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3arpsisHeHHeM 3eMHOH TIOBEPXHOCTH M aTtmocdephl, Tak Kak
MTA B npuHuume MOryT BeyHO 6ayXKIaTb B NPOCTOpax
KocMmoca.

[1pumeuateabHoi ocoGenHoctsio MTA Gyzer To, YTO OHH
O6YRyT pasroHATLCA HJHM TOPMO3HTHCA C HeOOJBIIMMH peak-
THBHLIMH YCKOPeHHAAMH (MEHbIIHMH £), TaK KaK He JOJXK-
HHl HH CTapTOBaTh C 3eMJH, HA BXOAUTb B aTMochepy. Ito
obJieryaer He TOJbKO PaGoTy KOCMOHaBTOB B Cjaydyae MHJO-
Tupyemoro MTA, HO H B NPUHLHIE YNPOLIAaeT KOHCTPYKIHIO
MTA c Touku 3peHHss ee mNPoYyHOCTH. OTAenbHbie 6J0KH
MTA 6yayr Bo3BpamaTbcs Ha 3eMJI0 AJsl PEMOHTa H MO-
Jepuusaipn. Cpok cayx6er MTA Gyzer onpenensiTbesi CKO-
pee ero MopaJbHbBIM CTapeHHeM, YeM NOTEpedl NMPOYHOCTH.
Baaronaps «nerkoctH» koHcrpykuuit MTA oumum cmoryt
¥“MeTb B NpHHUHNE GOablune crapToBhie Macchl, yeM MTKK.

BecbMa mepcrneKTUBHBEIM cTaHeT B OYyAylleM HCNOJb30-
BaHe Ha MTA 3/ieKTPOpeaKTHBHBEIX JABHraTeJbHBEIX YCTaHO-
BOK (3JIEKTPOTEPMHUYECKHX, 3JIEKTPOCTATHYECKHX, MarHUTO-
THAPONNHAMHYECKHX), UYepnalollnX SHePruio OT GOPTOBHIX
SIEPHBIX PEaKTOPOB WJM COJIHEUHbIX Oarapeil. 3T0 Jjact
BO3MOXXHOCTb NepeMellaTh, XOT H MeLJIEHHO, B TeUeHHe He-
CKOJIbKHX HeJeJb H3-32 MaJjoro peakTHBHOFO YCKODEHHS
(nopsimka 10-5—10—* g), Goabmue (6aaromaps OGoJbINOH
CKOPOCTH HCTEUEHMS) NOJe3Hble Harpy3kd ¢ HH3KO# op6u-
Thi Ha CTALlHOHAPHYI0 MO CHHpPaJbHOA TpaekTopuH. Iloses-
Hasd Harpyska mpu 3TOM MoxeT GbiTb BeCbMa Xpynko# (Ha-
fipuMep, GOJbIIOA PAafMOTENECKON), TaK KaK IeperpysKu
TIpaKTHYecKH OTCyTcTBYIOT. CKOpee Bcero Takue KopaGun
OyAyT Ipy30BLHIMH, HEMHJOTHPYEMBIMH, TaK KaK J0Jroe mpe-
ObiBaHHe 4YeJiOBeKa B mosice paaudanuu (rie GyAyT mpoJie-
ratb nyTH KopabJefi) HelOMyCTHMO.

Hakonen, MexopOuTaNbHBII TpPAHCIOPTHHIH anmapar
MOXEeT COBEplIaThb ONMepalHH, He OTBeyaiolllne, CTPOro roBo-
p4, ero Ha3Banuoo. MTA, IONOJMHHB CKOPOCTb OPGHTAJIbLHOTO
camoJieTa 1O BeJHYHHBI, NMpPEBLIAIOLIEH BTOPYIO KOCMHYe-
CKYIO CKOPOCTb, MOXET BBIBECTH NOJIE3HYI0 HAarpy3ky J3a
fipenens chepbl AeficTBUA 3eMJH, NPEeBPATHB €e B HCKYCCT-
BEeHHYI0 IJIaHeTy-30HJA MJM HanpaBuB K njaneram CoJsiHeuy-
Holt cucteMbi. OGaacte ManespupoBanusi MTA mocturher
pafiona JIyHel u BKJMOYAT B ceGs OKOJONYHHBIE OPOHTHI
(mogpoGHee MBI MOrOBOPHM 00 3TOM HHXKe).

MTA 6yayT TakxKe 3aHATH NepeBOJOM CNYTHHKOB Ha HO-
Bble OPOHTH, CTHIKOBKOA MacCCUBHBIX OG'bEKTOB, CllaceHHEM
3KHnaxeil opOUTANbHBIX CTAHIHH, HHCIEKNUHEH CNyTHHKOB.
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KOHCTPYKUMM NPOEKTUPYEMbBIX MEXXOPBMTAJIbHBIX
TPAHCIMOPTHLIX ATHIAPATOB M MX 3AAYM

IepBulii aMepHKaHCKHA MeXOpPOMTaJbHBI TPaHCHOPT-
HbIA annapat, pa3pa6ateiBaeMbii HACA, cMoxeT BCTYnHTH
B CTpO#i He paHee KoHua 1983 r. 3To RoMKeH ObLITH HEMHJO-
THPYeMbIi MHOTOpPA30BBI/i amnapat, T. €. ammapar, Crnoco6-
HbI HE TOJIbKO BHIBOAMTbH CMYTHHK Ha BBICOKYIO OPOMTY, HO
U BO3BpallaThcs Ha 6a3oBylo op6utry MTKK.

Hns BbIBOZa CMYTHHKOB Ha BLICOKMEe op6Guthl B 1980—
1983 rr., xorna yxe 6yler peajbHo paboTaTb mapK KOCMH-
yeckux camosieroB, BBC CIIIA paspa6GareiBaloT ympoled-
Hblli BapuaHT MTA, OCHOBaHHHIH Ha yie CYHIECTBYIOLIMX
XKHAKOCTHRIX pakerax («LleHTaBp», «AnxKena», «Bépuep-2»,
«Tpancrefinx»), cayxallux BepXHHMH CTYNeHSMH paKer-
HOCHTeJIeil, HIH Ha OCHOBe TBEPJOTONJHBHBIX BEPXHHX CTY-
nenefi paker «Topag—[enbra» uau «Crayr» (puc. 17).

Puc. 17. Paxkernas cry-
NeHb CO CNYTHHKOM OTXO-
aur or MTKK nepen ne-
PEXOXOM Ha BHICOKYIO Op-
6ury

dro 6yner, BO3MOXHO, OJHOPA30BHA anmapaTt, CNOCOGHHIRA
JAOCTaBHTh € HH3KOA OPOGHTH Ha CTAUHOHADHYIO CNyTHHK
maccoii 5,4 T. Ho Bhipaxkaercs Hajexja, uTO yHnacTcf Ha
OCHOBe OJHO# H3 Tpex MoauduuupoBanHeix paker «lleH-
TaBp», «AmxeHa» W «Tpaucrefinxk» (ayume pcero <«Ilen-
TaBp», HO CKOpee Bcero 3To Oyaer «AxkKeHa») €031aThb
MHoropa3oBuifi MTA, cnocoGHbifi ROCTaBHTL Ha CTaUHOHAp-
Hyio op6ury 1,6—2,3 T B «C mMyCTHIMH PyKaMu» BEpHYTbCS
Ha opbury MTKK.

MTA, npoextupyemnit HACA Kak opuruHajbHas Koil-
CTPYKLHS, B XyAlleM cayuae 6yaer A0cTaBaAATh 2,3 THa CTa-
IIHOHADHYI0 OPOHTY M BO3BpalllaTbCsl MOPOXHUM. B ycosep-
IEHCTBOBAHHOM BapHaHTe OH GyldeT AOCTaB/]SITb Ha CTallH-
OHapHyi0 OpOHTYy 2,95 T M BO3BpaILATbCH NOPOKHHM, HJIH
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OTNpaBJATbCA NMOPOXKHHM Ha CTALHOHAPHYIO OpOGHTY M HO-
CTaBJAATb OTTYAa Ha Ga3oByio OpOHTY Ipy3 B 2 T, HaAH nepe-
BOAUTb Ha CTalHoHapHyI0 op6uty 1,85 T H 3TOT XKe rpys
Bo3Bpauath o6patHo. Hakonen, nepcnextuBHbifi MTA cMo-
JeT JOCTaBJISATb HAa CTalHOHapHYW opb6uty 3,6 T M BO3Bpa-
ulaThCs MOPOKHHM, HJH, CJIeAys TYAa MOPOXHHM, CIYCKaTh
Ha HU3Kylo opOuty 1,8 T, HAH OTBO3HTbL Tylla U O6paTHO NO-
Jesnylo Harpy3ky 2,7 1. [lo apyrum naHHBIM AJst Docjen-
HEro BapHaHTa XapaKTEPHH COOTBETCTBYIOILHE 3HAUEHHs:
3,6; 1,6; 0,9 T, npuyeM mMacca MTA JfoakKHaA COCTaBJAATH
25,7 1, anuHa — 9 T, Anametp — 4,57 M.

ITo HeKOTOpHIM yTBepXKIEHUAM OQUIHMAJBHBLIX NpeAcTa-
Butesnet HACA napk MTA k 1990 r. Gyaer cocToaTh H3
5—7 »sk3eMnasnpoB. I[losHas CTOMMOCTD MX JOCTHTHCT
800 muH. mosut., BKmovyasi pas3paGoTky (450 MJaH. moau.),
skcmayatauuio (250 maH. moaa., no 900000 monn. 3a
peﬁc))n 3aKynKy TroToBeIXx H3fieaudi (ue meHee 100 mun.
IOJLL.).

B CIIA paccmaTpuBaeTcsi BO3MOXKHOCTb CO3JaHHSA Iep-
CreKTHBHOTrO muJjoTHpyeMoro MTA c skunaxeMm u3 4 yeso-
Bek (puc. 18). OH cMoXeT HaXOAHTbCA Ha CTAlHOHAPHOK

Prnc. 18. IlunorupyeMmit MTA:
1 — orcek skunaxa; 2 — craH-
JAapTHHl OTCeK CHyXeGHHX CH-
creM; 3 — oOTcex MMM YCTaHOB-
KH CheluanusupoBaHHoro 060-
pynoBanusi; 4 — nepexoRHHK

op6ute B TeueHHe 7 cyToK. KoHcTpykuus 6ymer coctosiTh
H3 CTaHAAPTH3HPOBAHHHIX MoAyJel. [To-BHAHMOMY, peMOHT
CTALHOHADHOrO CMyTHHKA Jydlle BCEro COBEpIUAaTh YeJoBe-
YECKHMH pYKaMH.

B ony6auxoBanHOM B 1974 r. aMepuKaHCKOM mpoekTe
npennaraercs, 4to6bl MHJIOTHPYEMHIi MHOropasosmlli MTA
C 9KMNaxeM U3 4 YEJOBEK COCTOS H3 OOGHTaeMOro 6JoKa H
ABYX PaKeTHBIX CTYNEHEeH, OTAENbHO NOCTABASEMBIX ABYMS
KocMonniaHaMu Ha 6asoByio op6uTy. OnHa CTyneHb COBep-
IIaeT PasroH BCed CHCTEMBI NMPH YXOXe C HHU3KOH OPOHTHI,
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mocje 4ero cpasy OTJeJsieTcs H, COBEpPUIHB OGOpOT MO 3J-
JIHNITHYECKOH OpOHTe, BO3BpallaeTcsi Ha OPOHTY KOCMOMJIA-
Ha, a Apyras CTyneHb OCyUleCTBJSIET BBIXOJ Ha CTalHOHap-
Hylo OpOHTYy, Ile OocTaeTcsi CBSiI3aHHOA c o6HTaeMbiM G6J0-
KOM H TOCJe CTHIKOBKH €ro CO CIyTHHKOM, a 3aTeM BMecTe
¢ 3THM GJIOKOM BO3BpallaeTcsl Ha HU3Kyl0 op6HTy. 3ameHa
MoJyJiefi B PeMOHTHPYEMOM CNYTHHKE MPOHCXOLHT NMPUMep-
HO TaK e, KaK ONMHCHIBAJOCh Bhillle, B CBS3H C PEMOHTOM
Ha 6opty MTKK.

B CIIA coo6manoch 0 BO3MOXKHOCTH CO3HaHHS OpGH-
TaJbHOr0 3ampaBoyHoro kommiaekca aas MTKK n MTA.
Slapom xoMmnJiekca mocJayxkHJja Gbl CBAI3Ka H3 TpeX GJIOKOB,
BoiBoAHMbIX Tpemsa peficamu MTKK, a tonauBo Gl mocras-
JIJI0Ch, BO3MOXKHO, HOBBIM HOCHTEJ/EM, OCHOBAHHLIM Ha 3Jie-
MeHTax cospaiomeroca cefiuac MTKK, c nosnesnofi Harpys-
koit 90 T.

KoHKpeTnsupyioTcsi nJaaHsl 3amyckoB ¢ momoipio MTA
ABTOMAaTHUECKHX MeXIJaHEeTHbX CTaHUMA. B ux umuciae: 3a-
nyck B 1980 r. crannuu «[Inonep» Ha opbury Bokpyr IOmnu-
Tepa ¥ MYyCK C Hee 30HROB B aTMoc(depy NJaHeTH; NoJeT B
1980 r. k IOnuTepy ¢ mepryp6anMOHHBIM MaHEBPOM, BbIBO-
JSIEM CTaHLHIO H3 IJIOCKOCTH SKJMNTHKH; GecrnocagoyHble
nosetsl annmapatoB «[Inonep» m «Mapunep» Kk Mapcy no
1983 r.; moseT cTaHIMH C COJHEUHOM 3JeKTPOpPeaKTHBHOM
ApuratenbHofi ycranoBkoin (COPJ1Y) BHe NJIOCKOCTH 3K-
Juntuku (1984 r.); 3anyck B 1985 r. anmapara tuna «Ma-
PHHep» ¢ BhIXofoM Ha op6uty Bokpyr IOnurepa (HaunGosee
TpyAHas 3ajaua); BCTpeya CTaHUWH, cHaGxenHoit COPJLY
¢ koMmetoit Temnasa-2 (3amyck B 1986 r.); nocraBka o6pas-
1oB rpyHTa ¢ Mapca Ha 3emmo (crapr MTA B 1989 r.).

Cpeau HOBBIX 3azmau, pemeHHe Kotopeix 6e3 MTKK
MTA 3KOHOMHYECKH HEMBICJIHMO, CJeNyeT OTMETHTb OAHY,
HMEIOLLYI0 NPHHIHIHAJbHOE 3HaueHHe. DT0O — YAaJeHHe ¢
3eMaH pajHOaKTHBHBLIX OTXOJOB AaTOMHOH NpPOMBIIIJIEHHO-
CTH, 4TO, 1O MOAcYeTaM, 6yznet Tpebosath kK 2000 r. gByXCOT
peficoe MTKK exerogHo. CTOMMOCTb NMpPOH3BOACTBA 3JEK-
TPOSHEPTHH ATOMHBIMH CTAHUHSIMH NPH 3TOM BO3pacTeT
Jumb Ha 5%. MMeerca B BHAY BEIBOJ KOHTeHHEPOB C OTXO-
JaMH Ha OpGHTH MCKYCCTBEHHBIX IJIAHET, JieXalllue BAAJH
OT 3eMHO# OpGHTHI, MM Aaxe ux BuOGpoc 3a mpeaean Cou-
HEYHO! cHCTeMbl. B yCJIOBHSIX 3HEpreTHYecKoro KpHusuca M
OTACHOCTH 3apaKeHHs OKpyxXKalolleii cpefibll 3TOT HOBBIH
daxTop BHYIIaeT ONTHMH3M.
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MOHTAX HA OPBMUTE

CyluecTsyer onpefieJleHHOe M BCe YBe/JHYHBAIOLLEECs
MHOroo6pasne 06beKTOB, KOTOpBlE He MOTYT ObIThb BhIBEAe-
Hbl Ha OKOJIO3eMHYIO OPOUTY OZHHM 3aNMyCKOM Ja)e caMmoro
KPYIIHOTO H3 HMeIOUIUXCs HOocuTeJaedl. JTO MOXeT OHThb
KaK H3-3a TOro, YTO Macca 006beKTa NnpeBHILIaeT 3HEPreTH-
YyeCcKHe BO3MOXHOCTH HOCHTENS, TaK U NMOTOMY, YTO CJIHII-
KOM BeJIHKH pas3Mepn oO0bekrta. Bropas TpyaAHOCTD B HEKO-
TOPHIX (HO He BO BCeX) CJydassX MOXKeT ObITb NMpeojoJieHa
(¥ HeONHOKpaTHO MpeojoJieBasach) HCNOJb30BAaHHEM Ha-
JNYBHBIX 3aTBePJeBaIOLIUX KOHCTPYKuUMil (pHMEp — OrpoM-
Hble ceprueckHe CyTHHKH «DX0-1» U «3Ix0-2»), a Takke
pPa3BepPTHIBAIOIIHXCA KOHCTPYKIHi 30HTHYHOTO HJH TEJECKO-
nuyeckoro tHma (Gosbiive napaGo/HyecKHe aHTEHHBl aBTO-
MAaTHYECKHX MEXNJAaHEeTHHIX CTaHUMA HJAM Pa3ABHXHbIE
200-meTpoBHIE CTepXKHEBble aHTEHHH pPaAHOaCTPOHOMHUC-
CKOTO CIyTHHKA «DKcnyopep-38»).

Onnako B npuHIHNe M0G0 OpOHTANbLHBIA KOMIJIEKC MO-
XeT OBITb COOPYXeH MOCPEACTBOM MOHTaxa Ha op6ure u3
6/I0KOB, JOCTaBJEHHHX C 3€MJIH OTJAEeJbHLIMH paKeTaM-
HocutensMu uau onuum MTKK, cosepanomum HecKOAbKO
nosnetoB. JkoHoMuueckoe mnpenMymecTBo MTKK nmnepen
paKeTaMH-HOCHTEJNSMH NIPH 3TOM OueBHAHO. Brirognee Mo-
KeT TaKkkKe OKa3aTbCA HECKOJBKO 3aNMyCKOB CTAHXAPTHHIX
MTKK, uem onuH 3amyck cneuHajibHO co3naBaeMoi 6oJb-
IIONH paKeTHI-HOCHTEJNs, cnocofHOi BhiBeCTH 06BEKT Ha Op-
GUTY LleJHKOM.

Cpenn 061BekTOB, 0 KO-
TOPHIX HJET peub, Npexie
BCEro JOJIKHH OHITH ymoO-
MsHYTBl 6OJbHIME JOJITO-
BpeMeHHble Op6GHTaJIbHbIE
CTaHIHUH.

ITo aMepUKaHCKOMY
npoekry, pa3paboTka Ko-
Toporo 6hbliia mMpeKpaiueHa
M3-3a COKpallleHusi acCur-
HOBaHHii, 17 pelicoB
MTKK nosBossiior cMoH-
THPOBaTh U3 CTAHAAPTHBIX
6JI0KOB ABYX THNOB (B O<-

HOBHOM JUIHHOA 8,8 M U pu. 19 Biounas opéuTanbHas CTaH-
nvamerpoM 4,2 M) ROJrO- nua na 12 wenosex (mpoext CIIIA)
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B8peMeHHyl0 OpOHTaJbHYI0 craHiuio Maccofr 110,8 T, pac-
cuMTaHHylio Ha 12 uenoBek (puc. 19). B HemocTpoeHHOM
Buje nocae 8 3amycKOB Ha CTaHIMH MoryT paborartb
6 cnenmasucroB. MOHTaX NPOHCXOAHMT CJEAYIOUHM 00-
pazom: MTKK cHauana mnpoyHO mNpHCTHIKOBLIBaeTCS K-
KOMIJIEKCY, YXKe HaxoislleMycs Ha .OpOuTe, H TOJbKO 3a-
TeM MaHUMYJATOPH BBLIHOCAT H3 I'PYy30BOro OTCeKa AOCTaB-
JIeHHBI ¢ 3eMJH G6JIOK U NPHCTHIKOBBIBAIOT €ro K KOMMmJeK-
cy; nocie storo MTKK orcThiKoBHIBaeTcsi 1 BO3BpallaeTcs
Ha 3eMJII0 32 HOBBIM GJIOKOM.

ITo 3asBieHHAIM aMepHKaHCKHX CNMELHaNHCTOB STOT Mpo-
€KT, KOTODPHIfi B CBOE BpeMsl YCH/EHHO PeKJaMHPOBAaJICsl, MO-
XKeT ele BO3POAMTbCHA, €CJHH NMPEeBPATHTCA B MEXKAYHapol-
Hbfi NPOEKT: pas3jinyHble CTPaHH OYyAyT MO CBOEMY BKyCy
obopynoBath (M, BO3MOXHO, NMPOM3BOAMTb) CTaHAapTHBIE
6J10KH.

Puc. 20. BpeMenras G6nouHnas
op6HTaNbHAsE CTaHIHA, MOHTH-
pyeMasi NOCPeACTBOM Tpex peifi-
COB OpOHTa/NbLHOTO caMoJsieta: [—
oburaeMblii 6a0k; 2 — G6a0K
AN OPOBENEHHA SKCIePHMEHTOB;
3 — O6a0K CayXeGHBIX CHCTEM;
4 -~ CTHIKOBOUHHIA y3en

Ha puc. 20 nokasan ropasno 6oJsiee CKPOMHBIH NPOEKT
BpeMeHHOR OpOHMTaNbHOM CTAaHUHH, MOHTHpyeMO#f H3 Tpex
6.10x08, BhiBOANMBEX nmoouepenHo MTKK. ExpuncrsenHbim
MPEUMYLIECTBOM TaKOH craHuuu nepen 6Jokom «Cmeficiaby
CJYXKHT HCKYCCTBEHHasi TS)KeCTb B oTcekax / u 3, BQ3HH-
Kar%maa M3-3a BpallleHHsl BCeH CHCTeMbl BOKPYT OCH G6.10-
Ka 2.

Eme cpaBuHTe/bHO HEZaBHO CO31aBaJHCh MHOrOYMCIIEH-
HBle TPOeKTHl GOJbIIMX BPaUlAIOKXC (€ HCKYCCTBEHHOM
TSXKECTbIO) OpOHTa/IbHBIX CTaHIUMiL, MOHTHPYEMBIX H3 6J10-
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KOB, BBHIBOZMMBIX GOJIBIIHMH OJHOPA30BLIMM PaKeTaMH-HO-
CHTEJSIMH, HanpHMep YyKOpoueHHnMHU (6e3 TpeTbeil cryre-
un) pakeramu-nocurtensiMn «CatypH-5» (Takas pakera
shniBeaa B 1973 r. Ha op6ury cranuuio «Ckahns6»). Ced-
yac Ha CMeHy TAKHM NpOeKTaM NpHILIH pa3paboTkH, oc-
HOBaHHHe Ha npuMeHeHuH cosfaBaemoro B CIIA xocmo-
nnana. B 1974 r. ussectnsifi cnenuaauct K. dpuke saasui,
yro GsouHas craHuus Ha 25—100 uyesnoBeK AOMXKHA OHITb
co3gaHa mocse 1985 r. Ha nomo6Ho#t cranimuu OyAyT mpo-
H3BOJUTbCS KOHCTPYKUHHM 1J51 ee COGCTBEHHOro paciuuupe-
HUA, U OT Hee OYAyT OTNOYKOBLIBATbCA HOBBlEe CTaHIHH.
ITo muenuio K. dpuke, B 6ynymeM cjenyer OXuHaaTb HO-
CTPOHKM B OKOJIO3€MHOM HpPOCTPaHCTBE OrpOMHOro OpGH-
TaJbHOIO KOMIJeKca <«Acrpomojauca», IJIsl Yero MHOHaJo-
6sTCA 3anyCKM MHOrOpa3oBbIX HOCHTeJIeH ¢ MOJIE3HLIMH Ha-
rpy3kamu ot 400 mo 1000 1. Takue «3Besanbie ropona»,
fpeacTaBsaf co60fi CaMOCTOSiTEJNbHHE TEXHHKO-3KOHOMHYe-
CKHe cHCTeMbl, GyAyT ABHraTbcs W 1no opb6HTaM HCKycCT-
BeHHHX naHer. Herpyano yBmaerb 3aecb pa3BuTHe 3Ha-
MeHuTolt maen H Meurn K. 3. IInosnxosckoro o6 «3¢pup-
HBIX ropoaax».

W3 npoektoB riecpaBHEHHO 6oJiee CKPOMHBIX, KOTOphIE,
MOXHO pacCMaTpPHBaTb Kak 3afauk OJHXKafllero BpeMeHH,
yKaxieM npeasioxkeHue o c6opke Ha HU3KOH OpOHTe MraHTt-
CKOTO CyOMHJIJIMMETPOBOTO paauoTeseckona  (AnaMeTp
90 M, cM. pucyHOK Ha 06/0xkKe). [las 3TOro moHago6ATCH
#eckoabko nojeroB MTKK u nocaenyiomas 6ykcupoBka
coopyxeHHs Ha opOHTY BricoToif 1300 xM ¢ momouibio MTA,
CHa6JKEeHHOro COJIHEUHOH 3JIeKTPOPEaKTHBHON IBHraTeJNbHOM
YCTaHOBKOJi.

IToucTnHe rpaHiHO3HOA, XOTA U MeHee (PAHTACTHYECKOH,
4yeM npoeKT «AcCTponoJHc», siBAseTcs BhIABHHyTas B 1968 r.
HJiesl COOPYKEHUS THIaHTCKON COAHEYHOU IHepeOCTanyuu Ha
crayuonaprold opbure. Takas cTaHuus, HaXOAAIMASACA CEH-
yac B CTafM{ NPEJBAPHUTEJbHOIO NPOEKTHPOBAHHSA, COTJIAC-
HO aMepHKaHCKHM ny6uukauusam 1975 r. paccuntana Ha
30 JieT 3KcnayaTan#H NpU BBeJEHHH B CTPO# NMPHMEpPHO B
2000 r. B npoekTe npeayCMaTPHBAETCs HCNOJb30BaHUE
KpeMHHeBbIX (hoTonpeobGpasoBaTenedi, yKe MHOrOKPATHO HC-
NLITAHHBIX B KOCMOCE, H COBPEMEHHBIX MaTEepPHAJIOB B .KOH-
cTpykiuu. YUTo6u MOLIHOCTb cONHeyHbIX GaTapeil cocTaBd-
Ja 5 MaH. KBT, uX niowaap mosiKHa paBHATbCH 45 KM2.
Macca Bcero coopyxenusi cocrasur 9570 t. [Tosyuaemas
3/1eKTPO3Hepruss OyAer mnpeo6Gpa3oBLIBATBCA B 3IHEPrHIO
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MHKDOBOJIHOBOTO pPaJHOH3Jy4YeHHs, HanpaBjJseMoro B Ka-
KOe-TO MecTO Ha 3eMJie, ¢ MOMOLIBLIO CTAOHIH3UPOBAHHOIE
aHTeHHbl AHamerpom | kxm. Ilpuem 3Toi sHepruu Ha 3eM-
Je OyAeT NMPOHCXOAMTb C NMOMOMIbIO CHCTEMbI aHTEHH, pas-
MeHleHHbX ‘Ha AOCTaTOYHO GOJbINOA MAOLlajgH, YTOOH HH-
TEHCHBHOCTb 3JIEKTPOMArHHTHOTO MOJi He MNpeBHICHJIA Ha-
MHOIO TOT YPOBE€Hb, KOTODHI/ RAlOT PajHO- H TEJEBH3HOH-
Hble' mepelaTyHKH. DHeprus npeo6pasyeTcs B NOCTOSHHBILE
TOK BBLICOKOTO HanpsiKeHHsl JJia nepefayd Ha GoJblune pac-
CTOSIHHSL MJIM B TIPOMBIIIJIEHHLIA nmepeMeHHHlt ToK. Ha 3em-
Je OXKHIAeTCsl MOJYYHTb ¢ YUE€TOM TOTEPb MOIIHOCTD OT 2 f0:
20 man. KBT (B 3aBHCHMOCTH OT IJIOILAAH COJHEYHBIX Oa-
Tape#, KOTopasi He MOXeT GBITH Ype3MepHO GOJIbIIOH: He-
BO3MOXHO 6GyJeT HM3Jy4YHTb B NPOCTPAHCTBEe H3GHITOYHOE
TEenJIO reHepaTopoB).

[Tpeanonaraercs, urto craHuusi OyHeT MOHTHPOBATHCSE
Ha op6ute BHICOTOA 400 KM C NOMOIIbIO MEPCNEKTHBHLIX.
MTKK c noJsesnoit Harpy3koii 180 T uim Ha op6HTe BICO-
Toit 13000 xM (u4TO OKa3bIBaeTcs 3KOHOMHUYECKH GoJjiee BhI-
roasniM) npu yuactuu MTA, cHaGXeHHBIX KHCJIOPOLHO-BO-
npoponubiMu JKPJI] wan SIPI0 ¢ TBepaodasHniMH peakropa-
MH (CKOPOCTb HCTEYeHHs 8 KM/C) M HMEIOIIHX CTapTOBYIO-
Maccy 363 T 6e3 yueTa MOJIE3HON Harpy3KH (moJesHas Ha-
rpy3ka paBHa 268 T B cayuae JKPJI u 468 T mpu ucmosn-
soBanuu JIPJl). B o6oux BapHaHTax CTaHIMs C MOHTaX-
HOH OpOHTH nmepeMmeniaeTcsl Ha CTallHOHAPHYIO C NOMOUIbIO
MTA ¢ HOHHBIMH ABHraTesIIMH (Ha COJIHEYHOH MJIH sifiep-
HOHl 3HEepruH) o cKopocTbio ucreyeHus a0 80 km/c. He
HCKJII0YeHa BO3MOXHOCTb HENMOCPeACTBEHHOrO MOHTaXa Ha
cTainHoHapHOH opOute ¢ nomoulbio Bce Tex ke MTA (Te-
nepp mosesHas Harpy3ka 82 Tt aas JKPJI u 205 t aas
SIPM1). Tlpeanonaraercs MOHTaX NPOTOTHNA CTAHIHH Ha
HH3Kofi op6ute B 1990—1992 rr. ans [uCKpeTHOH mnepena-
94 3Hepruu. JKCIepHMEHTaJbHHIA o6pa3eny CTaHIHHM MOXET
OLITb CO3MlaH Ha cTalyHoHapHo#i opburte B 1997 r.

Oxwupaercsi, 4To cTaHuusi OyAeT KOHKYPEHTOCHOCOOHa
(B CMBICJIE CTOMMOCTH) MO OTHOLIEHHWIO K TENJIOBBIM, fj]ep-
HbIM H THApO3dJeKTpocTaHuusiM. OfHaKo elle NPeACTOHT
H3YUYHTb Bpel: OT PacCesiHUs TeMJa, BBIAENSEMOro HaseM-
HBIMH NPHEMHLIMH aHTEHHaMH; OT pa3pylleHHs 3eMHOro
NMOKpPOBa Ha IVIOWAJH, TAe YCTAHOBJEHBI AHTEHHHI; OT BHI-
xaonHeix ra3oB MTKK; or Bo3zgecTBHSi MHKPOBOJIHOBOTO:
H3JIy4eHHs] Ha PaCTEHHSs, XXUBOTHBHIX, UeJOBEKa, CaMOJIETHI,
JHHHY KOMMYHHKaLHH.
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CyllecTBYIOT pa3/IHyHble MHEHHS O COOTHOIIEHHH MeX-
Ly POJbI0 aBTOMAaTOB M POJIbIO UeJOBeKa B paboTax Ha Op-
6urax. Cam BbIGOp BLICOTBI MOHTaXXHOM OpPOHTH 4acCTHYHO
MOXET ONpeAesATbCA POJbIO, NPEAOCTABAAECMOR YeNOBEKY.
B 30Hax noBHIIIEHHOH pajnalHy 4eJOBEK MOXKET HaXOAUTb-
Csl OYeHb HENONro. YiKe OCYILIeCTBJICHHbIE MNHJIOTHPYyEeMble
NOJIETHl OTYETJHBO NOKa3ajd, KaKHMH NpPEeHMyILEeCTBAMH B
CJIOXKHBIX CHTyanusix o6JajaeT KOCMOHaBT IO CPaBHEHHIO C
COBEPLIEHHLIM aBTOMAaTHYECKUM YCTpoiicTBOM. MOXHO Ay-
MaTb, YTO MOHTAaX CJOXKHBIX COOpPYXEeHHA B KOCMOCe Io-
TpeGyeT HemoCpeACTBEHHOTO yuacTHsi yejoBeKa. B pacuere
Ha 3TO CO3aIOTCH MPOEKTHl KaK HHIMBHAYaJbHBIX DaKer-
HBHIX anmnapaTtoB («paKeTHbII paHel», «paKeTHOE KpecJo»,
«paKeTHble GOTHHKH») A/l KOCMOHAaBTOB (OHH yXe ycmeul-
HO HCHBITHIBAJHCb B HEACTBHH BHYTPH OOGIIMPHBIX XKHJBIX
noMemeHudi crannuii «Ckainab»), Tak ¥ «MHHH-GYKCH-
poB» (puc. 21), cHaGXKeHHBIX MAHHNYJAATOPAaMH H 3aHHMa-

Puc. 21. OxnomectHbrit
«MHHH-OYKCHD» C Ha-
yaJabHOR Macconn 3,6 T
(npoext ¢upmMm «Map-
Tae» 1961 r.)

IOMHX NPOMEXYTOYHOE NOJOXKEHHEe MeXAy YNOMSHYTHIMY
annapatamu ¥ HacrosmuMH MTA. Takue «MuUHH-GyKCHpPbI»
6yayT peficTBOBaTb HEMOCPEACTBEHHO B pafiOHe KOCMHue-
CKO#l CTPOHKH, NepeMelaTb MacCCHBHbie AETalH, OCYIECTa-
JIATb MOHTaX, OOCAYXHBaTb OPOGHTAJNBHYI0 CTaHUMIO (HA-
TIpHMep, BO3BpallaTb Ha Hee ABHXKYLIHeCS BMeCTe C Hell B
TPYNNOBOM MOJieTe aBTOHOMHBIE CNYTHHKH) M T. H.

B o6uiux ueprax Mbl MoxeM cefe MpeACTaBHTb TPaHiH-
O3HYIO M BEJIHYECTBEHHYIO B CBOeM 6e3MOJIBHU KapTHHY Gy-
Jyllel KOCMHYECKO# CTPOMKH...

...OrpoMHbie GJIOKHM, He3aKOHYEHHBIE CTPYKTYPbl NJIaBHO
flepeMelialoTcs, ToJKaeMble «MHHH-GyKcupaMu». OKoJ10 KOH-
CTPYKUMH CHYIOT KOCMOHABTHI C HHAMBHAYAJbHBLIMH paKeT-
HbiMu annapatami. Ha HekoTOpOM pacctosinum BHAHO Mac-
CHBHOE TeJIO MepPeiBUXHOA aTOMHOH 3JIeKTPOCTAHUHH, OTrO-
POXEHHOH OT CTPOHKH 3KPaHOM, NPEAOXPAHAIOLMM CTPOHM-
TeJieli oT pagManuy. ['nbkue 3meeobpa3Hble KabGenH, He Ipo-
BUCast, TAHYTCA OT dJeKTpocraHuuu. Ha cdone uepHoro He-
0a sipko BcnbiXMBaeT (aKes BBHIXJONHBIX Fa30B MexXOpGH-
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TaJbHOrO TPaHCMOPTHOTO annapaTa, KOTOPHA NOCTaBHJI M3
CTAaHIHH-O0GIIEKUTHA (ee OrHH TaKXe BHAHH Ha (OHe He-
6a) cMeHy cTpouTesefi. A BHH3y MpOMJLIBaeT rosy6as mo-
BepxnHocTh 3emad. Ho Bor 3axoaut Coanue. SIpko BCRBIXH-
BaIOT NpoxeKTopa: pa6ora Beferca ¥ 45-MHHYTHOH HOYbIO,
KOTOpasi Ha HH3KOi opOuTe cMeHser 45-MHHYTHBIH IEHb.
HoBas BcnbiKa cO CTOPOHBI 3€MHOfl MOBEPXHOCTH: MpPUGHI-
BaeT OpOHTAJbLHBIA CaMOJIET...

OBCNYUBAHUE OPBMTANIbHBIX CTAHUMA

PerysnsipHasi cMeHa 3KHmaxefl JOJrOBpeMeHHHIX OpGH-
TaJbHBIX CIaHUMA — 3TO KJaccHYecKast 3ajava OpOHTadb-
HbIX caMoJeroB. Jlaxe Toraa, Koraa npeanoJaranoch, 4To
op6uTasbHas cTaHUUS OyAeT MOHTHPOBATHLCH C HNOMOIUBIO
6J10KOB, AOCTaBJsfE€MbIX ONHOPAa30BLIMH paKeTaMH-HOCHTe-
JAIMH (M Jaxe H3 HX NYCTHIX MOCJAENHHX CTymeHefl), AaxKe
TOrJa 4ecTb 3aMeHbl JKHMaXKefi NPefOCTaBJANACh PaKero-
nnanaMm. BeposaTtho, 3To Gyaer caMmas npocrasi 0653aHHOCTb
KOCMOIVIAaHOB, €CJIH CTAaHUHS ABHIKETCA MO HH3KOH opOHTe.
KoHneuHo, B ciyuae BBICOKOA OpPGHTHI BCTYRSIT B JAefCTBHE
MexXopOHTasbHEIe TPaHCHOPTHLHIe ammapatel. Ho Ha mocra-
TOYHO BLICOKOM YpOBHE OGXKHBaHHA OKOJIO3€MHOIO IHpOCT-
paHcTBa, KOrfa Tpacchl NOJETOB Ha CTALHOHAPHYIO H JpY-
rde Op6uMTHl NPHOGPETYT XapaKTep HOCTOSIHHBLIX JIHHHA
cHaGxeHHsi, Heo6XoauMo OyAeT OpraHM3oBaTh BCe Omepa-
uuH GoJee 1enecoo6pa3HO ¢ SKOHOMHYECKOH TOYKH 3pEHHs.

o mMuenuio K. Dpuke, He COMHEBAIOILEroCs, YTO Ha CTa-
LHOHapHOH opOuTe BO3HHKHeT U GyJeT Pa3sBHBATHCA KOJIO-
BpeMeHHaf CTaHUHSA, NOHaXOGHTCA CO3AaTh MNOCTOSHHYIO
BCMIOMOTATe/IbHYIO CTAHIHIO Ha MPOMEXYTOYHOM SJUIHNTH-
4yecKoll op6uTe, pacnosOXKEHHONM MeXKAy HH3KOA U cTanu-
oHapHo#t op6utamu. [lepexon Ha 3Ty MPOMEXKYTOUHYIO CTaH-
IMI0 ¢ HU3KOH OPOHTH (M HaoGopoOT) ocyilecTBJasAAcs Obl C
NOMOMLIbIO ympolleHHoro «mepureitHoro» MTA, a c Hee Ha
CTauHoHapuylo (H Hao60pOT) ¢ MOMOMIbIO APYroro, «armo-
refiHoro», MTA. Oty anmaparthl B pa3HOe BpeMs HaXOXHIHCh
6bi Ha TOR WJIM APYrofi H3 Tpex OpOUT. DKOHOMHUS NOCTHra-
eTCs 32 CUeT YNPOLIEHHS] KOHCTPYKIui annapaTtoB (pasHble
TpeGOBaHHA K JABHraTeJsiM B Nepuree U amoree, ocBOGOXK-
IeHHe OT HABHTAIMOHHOTO 06GOpPYAOBaHHSA, HYXHOTO TOJIBKO
Ha TMpPOMEXYTOYHO! oOp6HTe, OT 3JeMeHTOB KoMmdopTa
U T. A.). [To muennmio K. dpuKe, 5KOHOMHUECKH BHITORHee (C
y4eTOM MHOTOYHCJAEHHOCTH peficoB) GblI0O GBl  HCMOJBL30-
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BaTb TAKyl0 CHCTEMY C KHCJOPOAHO-BogopolHbiMu JKPJI
BmMecto MTA ¢ SIPII. Eme GoJsee BLITOAHHIM BMECTO HC-
no/ab30BaHusa anoreitHoro MTA ocHAacTHTb CTaHUHIO Ha Npo-
MEXYTOYHOA OpOHTe 3JIeKTPOPEaKTHBHOH ABHraTeNbHOM yc-
TaHOBKOH.

Heo6xomuMo 3ametuTb, yto AsuxkeHne MTA no Taxkoi
BHTAHYTOH OpOMTe, KaK yKa3aHHas NpOMEXYTOuHas, A0J-
JXHO HCOHITHIBaTh 3HAYHMTEJbHbIE JYHHO-COJIHEYHbHIE BO3MY-
L1eHHs, KOTOpPbIe MOryT NOAHATbL mnepurefi Op6UTH MJH, 4TO
XyXe, ONyCTHTb ero B aTMocdepy M H3MEHUTb BBICOTY ano-
res. dxkunax MTA nonxeH GIHTENBHO 32 3THM CJAEAHTbH M
KODPEKTHPOBATh OPOUTY.

MOJIENDL SKCNAYATAUMHU AMEPUKAHCKOA KOCMMUECKOW
TPAHCNOPTHOA CUCTEMBI

[To nannmM Ha Mail 1975 r. cnenmaaucTsi OTAesa mep-
CNEKTHBHOTO TJIaHMPOBaHMsA 3afay H TOJEe3HbIX Harpy3ok
npu uentpasbHoM annapate HACA paspaGorann HOBYIO
mozeab skcnayataudn MTKK. B coorBercTBHH € Hell ¢
1980 r. mo 1991 r. MTKK nosxHb coBepmiHTL 572 moJera.
Uncso nose3nbix Harpy3ok Gyzer ropaspo 6oJblue, Tak Kak
3a OJIHH NOJIET YacTo OYyAeT BHIBOAHTLCS HECKOJBKO CIyTHU-
xoB. Uem Gosibllle cyMMapHas Macca NOJIE3HOH Harpyski,
BLIBOAIIMOA 3a OJIMH MOJIEeT, TeM 3KOHOMH4Hee moJer. Jlas
nepBbix 20 nosieToB (He CYHTas LIECTH 9KCNEPHMEHTAJbHLIX,
B TOM 4HcJe Tpex B 1979 r.) yXe NJIaHHPYIOTCS OonmpeneseH-
Hble moJie3Hble Harpy3kdH. B nepexoaumifi nepuon 1980—
1983 rr. onHOpa30BBe PAaKETHI-HOCHTEAH OYAYT SBASTHCS
pe3epBOM /51 BLINMOJHEHHSI HEKOTOPHIX CJOXHBIX MIOJIETOB H
#a cayvyah asapun MTKK. K 1983 r. nomxken BcTynuth B
CTPO/i MapK M3 NATH 3K3eMIVIAPOB OPOHTAJBLHOH CTyMeHH.
Byner cosepmeno 226 noneros c Gaoxom «Cneficasb» u
197 noneroB B coueranuu ¢ MTA nepBoro H BTOpPOro MOKO-
JIeHH# (MakcuMaJbHOe uucyo nojeroB ¢ MTA B 1985 r.—
22). B 1980 r. 6yner coBepilieHO 5 MOJETOB, B TOM 4HcIe 3
noJieTa ¢ T0JIe3HOH Harpy3koit B coueranun ¢ MTA u 2 mo-
Jgeta ¢ 6aokom «Cmeficna6». B 1981 r.— 15 noJseros (B
ToM yncie 8 pa3 ¢ MTA u 6 pas ¢ 6nokom «Cneficnab»);
B 1982 r. — 24 moaera (12 pas ¢ MTA u 12 pa3 c 6a0kom
«Cneiicna6»); B 1983 r.—48 noseros (15 pas ¢ MTA u
17 pas c 6nokom «Cneficna6»). C 1984 no 1991 r. Gyner
cosepinathes no 60 noseroB MTKK exeroxno. Uncao mo-
JqeroB ¢ 6a0koM «Cneficn36» Gyner Bo3pacTarb €XXerojHo
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c 19 8 1984 r. 1o 24 B 1991 r. B cpexnem Gyner no 20
noJeroB. ¢ MTA exerozHo.

IpuBefeHHasi MOAeJb HCMOJb3yeTC INPH IKOHOMHYC-
CKHX pacyerax.

HWndasuus nocaefHUX JeT CHIbHO CKa3biBaeTCs Ha TeM-
nax pa3pa6otkm Kocmonaana. [lnansl moseros B 80-x ro-
Aax cokpamaiorca (8 1974 r. B MojeNH 3KCIAyaTaluu
MTKK eine ¢purypupoBanu 725 noneros).



flynHas TpaHCNOPTHAA CHUCTEMA
TEOPETMMECKME BAPMAHTHI SKCNEAMUMA HA NYHY

UYpesBbiuaiiHO BbICOKAsi CTOHMOCTb 3KcneAuuuH Ha JIyny
fIpuBeJa, KaK H3BECTHO, K COKPAUIEHHIO TNepBOHaYa/JbHO
NJaHHPOBABIIETOCS YHCJA IIOJIETOB MO MporpaMme «Ano.-
JIOH». AMepHKaHCKHe MJaHbl KOCMHYECKHX MOJIETOB He mpe-
AyCMaTPHBAIOT MOJET 4eJoBeKa Ha JIyhy B TeueHHe no
KpaiiHeil Mepe nosytopa AecsTKoB Jer. Cos3faHus Xe mo-
CTOSIHHOM HayuHO# craHuMM Ha JIyHe c mepHOJHYECKH cMe-
HAIEMBIM 3KMM2XXeM, YTO, NO-BHAMMOMY, ropasno Gojee ue-
Jiecoo6pasHo, ueM GJucTaTesbHble KPaTKHe RECaHTHl, Helb-
31 ce6e Jaxe MPeACTaBHTb B YCJOBHSAX, Korja Oujer Ha
JIyHY CTOHT COTHH MHJIJIHOHOB J0JJ1apoB!

Yrto6hl pa306paThCsi B BOSMOMKHOCTAX YMEHbUIEHHS CTO-
MMOCTH 3Kcneaunuu Ha JIyHy, paccCMOTpPHM TeOpeTHYeckH
BO3MOXHble BAPUAHTHl NOJIETA YeJOBEKA Ha Halll eCTECTBEH-
HBIl CIYTHHK.

W3 snutepaTypnl M3BeCTHH TPH OCHOBHBIX TaKHX BapH-
aHTa.

Bapuanr nepsoul — npamas sxcneduyus. Muorocrynes-
yaTasi pakeTa BHIBOAHUT Ha TpaeKTOpHIO noJera K JIyHe Koc-
MHYeCKHi KOpab6sb, KOTOpHIH caM BKJiouaer B ceGs He-
CKOJIbKO pakeTHHX cryneHefi. IlpeasapurenbHo KopaG.b,
KaK MpaBHJO, BHIXOAHT Ha MPOMEXYTOYHYIO OKOJIO3EMHYIO
Op6uTy, C KOTOPOH B HYXKHBIH MOMeHT craptyer K JIyHe (¢
IIOMOUIbIO MOCJAeAHEed JH CTYNeHH paKeThl-HOCHTENS HJIH
COGCTBEHHO IBHraTe/NIbHOM YCTaHOBKH, HeCYUleCTBEHHO,
BCe 3aBHCHT OT TOTO, I'le CYHTATh KOHYAIOLIEHCS PaKeTy-HO-
CHTeJIb U TAe HAYMHAIOIHKMCS KOCMHUECKHH Kopa6ab). drot
MaHeBp HeOGXOAMM IJaBHBIM 06pa3oM MOTOMY, YTO 6Jsaro-
Zapsl mOJIOTOMY Pas3roHy MO3BOJISIET CBECTH 10 MHHHMyMa
TPaBUTALHOHHbIE NOTEpPH, Korga Obl B TeyeHHE CHAEpHYE-

43



CKOTO Mecsilla H¥ MpoHucxoauJ noJser. HavasbHas ckopocTh
naccuBHOro moJera K JlyHe paBHa npumepHo 11 km/c (xa-
paKTepHCTHYeCKast CKOPOCTb 0Kosio 13 xm/c).

TpaekTopusa nojsera MoXeT BbGHpPaTbcs TakK, 4TOOLE
OHa MpHBOAMJA KOpabjb K HENOCPeACTBEHHOMY majeHHIO
Ha JIyHy, ¥ TOrga CKOpPOCTb mMajeHHs (HecKoJabko GoJee
2,5 KM/C) HOMKHa MOramlaTbCs NOCPEACTBOM PaKeTHOro
TopMoKeHHs. [IpH 3TOM Tak)Ke BO3MOXKEH NMPOMEXYTOYHbIN
BRIXOJ Ha HH3KYI0 OKOJIOJYHHYIO OpPOHTY, He HAIOIUi 3Hep-
FeTHYeCKOro BBIMIpHINIA, HO YROOHBIi BO MHOTHX OTHOLIE-
HHSIX (BO3MOXKHOCTb MOCaAKH B HEAOCTYNHOM JAJISl NPSAMONt
nocajx¥ NyHKTe MOBEPXHOCTH, aBapHiAHOro crapra K 3ewm-
Jie, YTOYHEHHSI MeCTa NMOCafgKH M TOrAa, KOrjaa NyHKT 10-
cTyned H T. A.). [Ipu CHUXKEHHH C OKOJOJYHHOH ODOHTHE
Ha Hell MOXET OCTaThCA OTOpOLIEHHasl CTyneHb (HanpuMmep,
B BHJe NMyCTHIX TOMJIHBHHIX 6aKoB), KoTopas Gosbuwie uc-
noav3osarvcs xe 6yder.

Bosspamenne ¢ Jlynn Moxer (Ho, BooGlle roBOps, He
06513aHO) CONMPOBOXKIATbCA OCTaBJEeHHEM Ha Helt oTpa6o-
TaBlIeH NpH NMOCafiKe CTyNMeHH (OHA XKe HMrpaer, KCTaTH, H
POJIb «CTapTOBOil MJIOLIAAKH») H BLIXOAOM Ha NPOMEXYTOY-
HYI0 OKOJIOJYHHYIO OpOHTY (ecsi npsiMo#i OT/IeT Ha 3eMJlo
HHaue HeBo3MoxeH). IIpu crapre ¢ 3Toif OPGHTH CKOPOCTH
noBoautcs xo 2,5—3 kM/c. B 3semuyio atMocdepy c reouen-
TPHYECKO# CKOpPOCTbiO 11 KM/C mOJIoro BXOAHT CNyCKaeMulit
annapaTt, KOTOpHH M COBepllaeT IUVIAHHPYIOWIMi CNycK, a
ocTajibHas yacTb Kopabaa npu Bxose noru6aer. I[Ipensapu-
TeJIbHbIA BHIXOJ Ha OKOJIO3€MHYIO OPOHTY NMyTeM PaKeTHOro
TOPMOXXEHHsI He MMeeT CMbiCJa, TaK KaK 3TO MHOTOKPaTHO
yBeJIHuHJI0 Gbl Maccy KopabJis, a 3HauHuT, H CTapTOBYIO Mac-
CY paKeThi-HOCHTeJS.

QpUAHT BTOPOU — MOHTAN KOPAbAL HA OKOAO3EMHOU
opbure. B 3TOM ciyyae MOHTaXKHOW OPGHTON CJAYXKHT yxKe
yNoMUHaBIlasics HH3Kas TpPOMexyToyHas opbuta. Cmbica
TaKOro MOHTaXa B CBOE BpeMsi BHAEJACS B TOM, YTO NOCTPO-
HTb JIB€ MM TPH MaJjible paKeThl NMPH JAHHOM YPOBHe pas-
BHTHSI TeXHHKH MOXHO, B TO BpeMsl KaK ofHa GoJsbmias pa-
KeTa ¢ MoJIe3HOAl HArpy3Ko#, KOTopas BABOE HJH BTpOe
GoJsibllle CyMMapHO#i MOJIE3HOM HAarpy3KH MaJibIX paKeT, mO-
cTpoeHa ObiTb He MoxeT. Hy, a ecin 6H Moria GbiTh Io-
cTpoeHa? B 3ToM cayuae sHepreTHYeCKOro BBIMFpHIIA Me-
TOA HE JlaeT, KakK He JaeT H BbIMIPhILIa B MacCCOBLIX Xapak-
TEPUCTHKaX (CyMMapHasi CTapToBas Macca ABYX HJH Tpex
MaJbiX paKeT NPUMEpHO paBHA CTApTOBOA Macce GOJIbILON).
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Uro kacaercsi 5KOHOMHYECKO# CTOPOHBI, TO METOA AaeT, Ha-
060poT, MpOUTpHILI, TaK KaK CTOHMOCTb paKeThl BOBCE He
NPONOPLHOHAJNbHA ee Macce: HampuMmep, GoJblasi pakera
HMeeT OJHY AOPOTYI0 CHCTEMY ynpaBJieHHs, a TPH MaJbiX —
TPH CTOJIb XKe HOPOTHX CHCTeMBl. Tak 4TO CTPOMTbH 60Jb-
IIHe paKeThl, C TOYKH 3PEHHSI CTOHMOCTH OJZHOTO KUJOrpaM-
Ma noJIe3HOi Harpy3kH, BooGlile roBopsi, ropasgo BLHITOJHEE,
4YeM CTPOHTb MaJieHbKHe, U NpPaKTHKa KOCMHYECKOro pake-
TOCTPOEHHS 3TO MOATBEpKAAET L.
B oTHOmWeHHH NOCJAEAYIOIHX 3TanoB noJjera Ha JIyHy u
o6paTHO BCe MPOHCXOIHUT TaK XKe, KaK B MEPBOM BapHaHTE.
Bapuanr tperui — paszsedunenue u cOauncerue Ha
oKoa03emnoll opbure. Brixon Ha oxosonyHHYI0 opbuTy Te-
nepb ob6a3arenen. [Ipu 3ToM ot KOpa6.s OTAENAETCH H HAET
Ha NOCajKy TOJbKO €ro 4acTb — JYHHBHI NOCaJOYHLIH an-
napart, Ha opOHTe Ke OCTaeTcsi HeuTo OTHIOAbL He 6pocoBoe
(He oTpa6oTaBuIas CTyNEeHb), a TO, YTO NMOHANOOUTCHA Ha
o6paTHHII NyTb, KOrAa JYHHHIiI anmapaT CTapTyer ¢ NoO-
BEPXHOCTH HOYHOTO CBeTHJa (OCTaBHB TaM CBOIO NOCaj0y-
HyI0 CTyNeHb), YTOGH NMPHCOEAWHHTLCH K OCHOBHOM YacTy
Kopabasi Ha op6Gute. [locie mnepexoga KOCMOHAaBTOB Ha
60pT KopabJst B3JeTHAasA CTYNEeHb JYHHOTO annapata OCTaer-
cqg Ha opbure, a cam Kopabap yJaeraer Ha 3emuo. Jlajb-
Helillie Onmepanyy N0 BO3BPallleHHIO Ha 3eMJI0 He OTJIHYa-
IOTCA OT NEpBHIX IBYX BapHMaHTOB SKCmeJHuMu Ha JIyHy.
OnucanHasi cXxeMa 3KCHegHIMH OBlJIa, KaK H3BECTHO,
npeanoxena snepeuie 0. B. KonapatiokoMm u mopo6GHas
el ucnosb3oBaJsach B aMepHKaHCKOH mporpamMe <Amou-
JoH». XoTa pakera-HOocuTeab «CatypH-5» B 3TOi mporpam-
Me W npejicTaBjfsia coGoil THraHTCKOe COOpyXeHue (BMe-
cre ¢ kopabaem — 111 M AJaHHBI, CTapTOBasi Macca — OKO-
J10 3000 T), HO Bce Ke 6hlIa CYHIECTBEHHO MEHbIIE, YeM pa-
KeThl, MPOEKTHPOBABILIHECS 10 TOrO MO NMEepBOMY BapHAaHTY.
[TpeumymecTBa cxeMbl TpeTbero BapHaHTa B TOM, UYTO
Ha Jlyny camutcs u c JIyHBl B3neraer 3HaYHTENbHO MeHb-
as macca, 4eM B NepBBIX JBYX BApHaHTaX. DTO 3KOHOMHUT
pacxon 3Hepruu (M COOTBETCTBEHHO TOIUIMBAa), a 3HAYUT
(XoTs ¥ He B NPAMON MPONOPLHH), H YMEHbIIAET CTOHMOCTb
Bcell 5KCNeaHuIUH.

' CM. noxpoGHocTe B Gpomiope cepun «KocMOHAaBTHKA, acTPOHO-
Mua»: A. . Kosaas, A. A, Tunmenxo. Kocmuueckue wuccie-
J0BaHUA M 3KOHOMHMKaA. M., «3Hanue», 1973,
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NYHHLIA TPAHCNOPTHLIA KOPABJIb

Hertpynso yBuiers Heuto 6aaronpusiTCTBYIOLlEe crnace-
HHI0O U TIOBTOPHOMY HCHOJIb30BAHUIO YacTeil JYHHOIo Koc-
MHYECKOro KommJjekca. B camoM pese, MHOrHe yacTH KOC-
MHUYECKOro KopabJig, XOTS H He BO3BpAILAIOTCA Ha NOBEpX-
HOCTb 3€MJIM, HO H He THOHYT OKOHYATEJNbHO, TaK KaK CO-
XPaHSIIOTCA B 1eJIOCTH Ha opOuTax BOKpyr Jlynel u Ha JayH-
Hoil moBepxHocTH. CTyneHH, KOTOpPHe BO BTOPOM BapHaHTe
BHIBOAAT YacCTH KopalJ/si Ha OKOJIO3eMHYI0O MOHTayKHYIO Op-
OHTy, OCTAlOTCA Ha 3TOH OpPOHTe H, CJAENOBATENbHO, TOXKE
HeBpelHMbl, MOKAa He BOWAYT B TUJIOTHHIE CJOH aTMOCHEepHI.
B nepBoM u TpeTheM BapHaHTax TaKHe CTyNEeHH MOTYT OcC-
TaBaTbCSl Ha OKOJO3eMHOH oOpOHTe, HO MOTYT H CTapTo-
BaTh C Hee, KaK 3TO ObLIO B mporpaMme <«AnoJJoH».

IMagaromue Ha 3eMA10 HHXKHHE CTYNEHH paKeT-HOCHTe-
Jieli BO BCeX TpexX BapHaHTaX B NpPHHIHMIE MOryT GHITb cma-
CeHbl, XOT 3Ta 3afiaya M oyeHb TpyAHa. Ilpucoennnenne
KpPHIJIbEB K NepBON CTYNeHH JIyHHOR pakethl «CaTypH-5» no
aMepHKaHCKHM pacyeraM YyBeaHuwsJo 6bl ee Maccy Ha
10%. B amepukanckoit pa6ore 1967 r. npegaaranocb 060i#i-
THCb 6e3 KpblIbeB, HO OCOGLIM 06PAa30M CKOHCTPYHpPOBaThb
6aKu pakeTH: B COODaHHOM BHIe CTyNneHb paKeThl HMeeT
OOLIYHYIO UHJHHIPHYECKYIO GOpMy, MOCje XKe H3pacXomio-
BaHH#A TONMJHBA GaKH, He Tepssi KaXKAbIH CBOefl JKeCTKOCTH,
IIepecTPanuBaloTCad B HOBYIO KOH(urypanmio u temepb 06,a-
JAaIoT MOABEMHOHN CHJON, TaK YTO HAEJNAeTCs BO3MOXKHON ro-
PH30HTaJbHAA NMOCajKa Ha GeroByio HNOPOXKKY.

Ho TpyanocTH cnaceHus orpoMHHX CTyneHefi, Xapakrep-
HBIX IJIS1 NMEePBOTO H TPEThEro BapHAHTOB JYHHBHIX SKCHeIH-
IMH, He CYIIeCTBYIOT JJIsi BTOPOTO BapHaHTa, TaK KaK MOH-
TaX MOXeT OCYLIECTBJATLCA C NOMOIUbI0 HeGOJbUIHX pa-
KeT, a ellle Jyylie—C NOMOUIbI0 OPOHTAJBHHIX CAMOJETUB.
Ecan no tperbeMy BapHaHTy Ha MpOMEXYTOYHO!N OKOJIO3eM-
HOlt opOHTe OKa3biBaeTcsa Macca mopsiaka 100 t (nporpam-
‘Ma «AnoJisIoH»), TO, C/1IeI0BAaTENbHO, A/ MOHTaXa COOTBET-
CTBylOLlero Kopa6/si HOCTaTOYHO MPHMEPHO YeThipex noJje-
0B MTKK knacca mpoektupyemoro B CIIA <«Kocmo-
NJIaHa».

Ocraercst eme HecnaceHHOM HaMH yacTb Kopabuss, ru6-
Hyllas npy BO3BpAlEHHH NOCJe BXOAA B 3€MHYIO aTMOc(e-
py. TyT MOXHO npeAJIOXHTb ABa Bbixoja. Bo-nepBhix, nepe-
Xo#, Bcero Kopabusist (C ABHraTesbHON YCTaHOBKOW) Ha HHU3-
KyI0O OKOJIO3€MHYIO ODOHTY NyTeM peaKTHBHOTO TOPMOXe-
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HHS: TODMO3HOM HMINYJbC 3 KM/C YMEHBUIHT CKOpPOCTb A0
nepBofi KocMHuecKoi. Mul, mpaBia, 3HaeM, YTO 3TO JAOJIK-
HO NPUBOAHTL K OYeHb GOJIBIIMM JOMOJHHTENbHBIM 3Hepre-
THYECKHM 3aTpaTaM H, CJAeNOBaTeNbHO, K BO3PaCTaHHIO
CTOMMOCTH OJHOM 3KCHEeJHIMH, HO €CJH clacaeMas Ha op-
6ure yacth Kopabsasi Gyner 3aTeM MHOTOKPATHO HCHOJIb30-
BaTbhCHA, TO 3TO CYLIECTBEHHO H3MEHHT KapTHHY. Bo-BTOpHIX,
TEOpETHYECKH BO3MOXEH UYYyThb JIM He JapOBOH, C 3HepretH-
YeCKOH TOYKH 3PEHHs, cnoco6 BHIXOAAa Ha HH3KYIO OKOJIO-
3eMHYI0 OPOHTY — a3pOAHHAMHYECKOE TOPMOXKEHHe, HJH,
KaK 4acTo TrOBOPSIT, MCHOJb30BaHHE 3eMHOH aTMocdepsl B
KavecTBe TOPMO3HO#N noaywkH. [Ipn sToM, B yacTHOCTH, Ie-
necoofpa3eH BapHaHT PHKOIIETHPOBAaHHA OT aTMocdepHl.
HamoMuuM, 4TO npu TOpMOXeHHH B 3eMHOH aTMocdepe 06-
JaLaBUIHX NOAbEMHOH CHJIOH CycKaeMbIX ammapaToB CO-
BETCKUX CTaHIHil cepun «30HA» HX CKOPOCTb 1IpPH NEpPBOM
NOrpy>KeHHH yMeHbiuajsach ¢ 11 go 7,6 KM/c, mnocie uero
OHH PHKOLIETOM BBICKaKHBaJM U3 aTMocdepn (mepen BTO-
PHIM H OKOHYaTeJbHHIM B Hee morpyxeHuem). B Bepxueir
TOYKe TPaeKTOPUH BBIXOAA M3 aTMocdephl caabbifi pasroH-
HBI/l HMIYJIbC MOT OBl B NMPHHILHIE JOBECTH CKOPOCTb amma-
pata go op6uTtajbHoil. Takoit MeToa BhIXOAa Ha op6uTy BO-
KpPYT NJaHeThl HCCJef0BAaJCs B 6OJIBIIOM KOJIHUECTBE COBET-
CKUX U 3apyO6eXHbIX paloT, H MPHMEHHTEJbHO K 3amycKaMm
cnyTHHKOB Mapca, Benepnl, IOnutepa Guinn omy6JuKoBa-
HBl MHOTHE KOHKPETHhle pPe3yJbTaThl.

Tenepp MBI MOXKeM, jesasi JIOTHYECKHE BHIBOAB H3 yXe
CKa3aHHOTO, HaMeTHTb B OOI(HX uepTrax CcXeMy JYHHOWR
TPaHCNOPTHO!H cucTeMbl. ['py30BO# MM mMaccaKHPCKUA JYH-
Hblfi KOpa6jbp MOHTHPyeTCS Ha OKOJIO3eMHOR opOuTe Mu3
6/10KOB, AOCTaB/AsieMbIX OpOUTAJbHBIME CaMOJIeTaMH, H
npeacrasaser cob6oit, no cymectsy, MTA, xypcupyouuir
MeXIy OKOJIO3€MHOH H OKOJIONyHHOW op6uramMu. B amepn-
KaHCKHX pab0TaX €ro HashiBalOT AYHHLIM TPAHCNOPTHOIM
xopabaen (JITK). Pelichi MeXXay OKOJMOJAYHHON OpGHTOR M
JIYHHOI TIOBEPXHOCTHIO MOTYT COBEpILATh B COOTBETCTBHH C
TPETbHM BapHAaHTOM JIYHHOH 3KCHEOHWHMH CNeLHaJbHbE MO-
cajoyHble annapaThl (B 3THX pa6oTax HX Ha3bIBAIOT AYH-
Holmu Kocmuueckumu bykcupamu).

Ho ecan caa6aute JITK nocamoyHeIMH ONOpaMH, TO OHH
CMOTYT CaMH LeJHKOM caguTbcsi Ha JIyHy (aHajoruuHo
nepsoMy u BropoMy BapuantaM). IIpocrora mozuduKauHu
annapaTta AJs NMOCajfKu OGbACHAETCS OTCYTCTBHeM Y JIyHur
armocdepsl.
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NYHHLIE rPY3OBLIE KOPABNIM C MANION TArOM

Honroe BpeMsi ABHXEHHS 10 MHOTOYHCJIEHHBIM BHTKaM
OKOJIO3€MHO# CIUpaJi, 3HAYHTEJbHAs 4YacTb KOTOPHIX Oy-
JeT TmpoJieraTh B NOsiCE pafMaInMH, CAenaeT 3aTPyAHHTEb-
HbIM npeGbiBaHHe ueJoBeKa Ha GOpTy 3JEKTPHYECKOro
JITK. ITostomy ckopee Bcero JITK ¢ manoi Taroi 6ynyr
HCTI0JIb30BATbCS JJIS1 KPYNMHHIX FPY30BBIX NEpPeBO30K ¢ op6u-
THl CIyTHHKa 3eMJH Ha opOuTy cnytHHKa Jlynsl. Hecymas
KoHcTpyknusa Takoro JITK Moxer uMeTb HeGOJbILyI0 Mac-
€y, TaK KaK B YCJOBHSIX HHYTOXHBIX Neperpy3okx, BhI3bBa-
€MBIX MaJoi TAro#, 0 MPOYHOCTH £¢ MOXHO MOYTH He Oec-
NOKOUTBLCA. B HEKOTOpPHIX NpoeKTax 3/eKTPHYECKHX Kopab-
Jiell OTHeJbHble OTCEKH (KHJIOH, ABHTaTeJbHbiN, SHEpreTH-
4YeCKHit) Jaxke COeAMHSIOTCA APYT C APYFOM He KEeCTKOH
KOHCTPYKIHe, a NMOCPEACTBOM TPOCOB, JHIIbL c1abo HaTA-
HYTbIX BCJIEACTBHE HHYTOMXHOCTH YCKODEHHS.

CnupasbHasi TPaeKTOPHS aKTHMBHOTO JBHXKEHHS 3JIeK-
‘TPHYECKOr0 Ipy30BOr0 Kopabas Ha nocjaefHEeM BHTKe Ipe-
BPaTUTC B NACCHBHYIO 3JUIMNTHYECKYIO TPaeKTOPHIO, BXO-
naumyio B chepy neiictBusi Jlynsl. Cxopocts JITK ortnocu-
TeabHO JIyHBl BHYTpH ee chepn aeficTBusi 6yAeT CIAMIIKOM
Be.THKa, YTOGbl NMpHTAXKeHHe JIYHB MOIJIO CaMOCTOSTEJNbIIO
3axBaTUTb Kopab.b. [loHano6uTCca AOMOJNHUTENBHOE TOPMO-
JKeHHe C NOMOIUIbI0 ABHraTtesneir majoft Tard. OHO HONXKHO
HayaTbc B cdepe aelicTBus JIYHBI WM faXe Ha MNOJNYTH
K Jlyne. TopMoxeHne BHYTPH cdepn neficTBust JIyHBI BHI-
BelleT Kopa6b Ha HU3KYI0 OpOuTy cmyTHHKa JIyHe. OTclo-
la noJie3Has Harpyska JyHHbIMH OykcHpamm Oyner Jo-
CTaBJSITBCS Ha MOBEPXHOCTD.

B pa6ore 1963 r. npeasarajioc, BHIBOAHTb FPy30BOfl KO-
pabsb, CHaGXKEeHHbIH sIepHON IHEpreTHYECKON YCTaHOBKOM
¥ HOHHBIM JBHraTejeM, Ha OKOJIO3eMHYI0O OpPOHTYy BHICOTOM
480 xmM c nomownbio pakersl THna «CatypH-5» wman eme
Goablleli. Bmecto 3Toro, pasymeercsi, MOXHO OblIO Gbl HC-
noab30Bath Hecko/bKo peficos MTKK. B oxnom u3 paccum-
TaHHLIX BapHAHTOB Becb MepesieT NMPOROJKaeTcs oKoJo 63
cytox. [lonesnas narpy3ka, KocraB/jsieMasi Ha OKOJIOJYH-
Hyio op6uty, coctaBaser 20—30% ot oG6iuefi Maccor Ko-
pa6.is B MOMEHT cTapTa ¢ OpOuTH cnyTHHKa 3eMmau (cioaa
BXONHT H ABHrartesibHasi CHCTeMa AJS MATKOH mocaiaku Ha
Jlyny, Ha KoTopyilo mpuxoaurcs 56Y% Harpyskn).

MoxHo ce6e npenctaBuTh B GyAyllleM peryJspHHe pef-
cbl GOJIbIIHX MHOTOKPATHO MCHOJIb3YeMBIX TPy3OBbIX 3JIeK-
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tpuueckux JITK, ynpaBasieMbhX aBTOMaTHYeCKH H CHabxa-
IOLUX Yepe3 MOCPeJCTBO OKOJIOJYHHOTO KOCMOMOpPTa NOCTO-
siHHble 6asel Ha JIyHe BceM HeoGxoauMbiM. DTH pefichl 6y-
AyT TIPOMCXOIAHTb Hapsy CO «CKOPHLIMH» (MMIYJbCHBIMH )
noJseraMu naccaxupckux JITK.

OKOJIONYHHAS OPEUTAJIbHAS CTAHUUA-KOCMOTIOPT

HopmasnbHoe (QyHKIHOHHPOBaHHE ONHCAHHOH BhILIE JIYH-
HOH TPaHCNMOPTHOH CHCTeMhbI MpejanoJjiaraer cos3fgaHue BOJH-
3u 3eMau u B6au3M JIyHb TIOCTOAHHO HEHCTBYIOLIHX KOCMO-
NOPTOB, T. €. OPOGHTAJBHBIX CTaHUHA, COAEpPXKAalUX 3anachl
TONJHBa ¥ O6GecneunBaiomux obcayxusBanne JITK. Oxoso-
JYHHBI KOCMONOPT, KaK H OKOJIO3€MHOM, <«IO0 COBMECTH-
TEJbCTBY» MOXET CJAYXHTh TaKxKe obcepBaTOpHeR AJst HC-
cnegoBanusi JIyHb. B 3TOM ciilyyae OH ROJAXKEH HAXOAMUTHCS
HH3KO HajA JIyHo#.

PaccmoTpuM noapo6GHee paGoTy OKOJIOJNYHHOTO KOCMO-
nopra.

[TpubniBImnii ¢ oxosnosemHoit op6utsl JITK, noMumo rpy-
30B H NacCaXHpOB, AOCTABJSET B KOCMONOPT TOMJHBO AJS
JyHHBIX OYKCHpOB, 6a3upyiomuxcs Ha Hero. Bykcuph no0-
CTaBJAIIOT T'Py3bl H KOCMOHAaBTOB Ha NOBEpPXHOCTb JIyHHI, a
JITK 3abupaer rpy3am (HayuHble MaTepuaJbl, MHHeEpaJLL
U T. I.) W BO3BpaillaloIIMACA Ha 3eMJI0 NepCOHaJ M OT6bI-
BaeT B o6paTHbll nyTb. OXHOBPEMEHHO KOCMOMOPT AOJKEH
CJYXHTb LEHTPOM CBSI3H M YNpaBJIeHHsi BCEMH onepanui-
My Ha JlyHe n opO6uTax BOKDYr Hee: BCTPEYaMH H CTHIKOB-
KaMHM TPaHCHNOPTHHIX Kopa6Jed, mocajkaMu H B3JeTaMH
6ecnUNIOTHBIX JIYHHBIX OYKCHPOB, NepeMelleHHsIMH JYHOXO-
JoB. OH obGecneynBaeT CBSi3b C SKCNEAMLUHAMH Ha JYHHOM
nosepxHocTH. [lepcoHan KocMomopTa JOJXKE€H YNpaBJATb
MaHHTYJISITOPaMH Ha OpPOHTAJbLHHIX anmaparax, o6CayXKH-
BAIOHX aBTOMaTHuYeckHe cnyTHHKH Jlynbi. Has stux an-
napaToB, Kak H, BO3MOXHO, JJIi JIYHOXONOB, KOCMOTOPT
Oyner CHYXHTb aHTapOM H DeMOHTHON cranumeii. OH Xe
Gyner u 6a3oil Aas cnacaTesbHbIX OTiepaliuil Ha OKOJOJIVH-
HBIX op6HTax.

Ha kakoit BEICOTe M B KaKO# IJIOCKOCTH HOMKHa OblTb
pacnoJsoxeHa op6HTa KOCMONOpTa?

Hcxoms raaBHBIM o6pa3oM H3 yao6CTBa HayyHBIX HC-
clefoBaHuit, B 1969 r. rpynna mepcneKTHBHOrO NJIAHHPOBA-
Hus npu npesugente CIHA npepsoxuaa cosmaTte KOCMO-
NOpT Ha NOJSApHON OKOJOJNYHHOH OpGHTe BhicoToR 110 kM
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(B pamKax GoJabIO#i NpOrpaMMbl HccleaoBaHuit JIyHsl, pac-
cuuTaHHOi Ha 80-e rombl, KOTOpas Tak M He GhiJa yTBep-
xaeHa). OxHako, no MHEHHIO aBTOPOB psiia pa6oT, omyG-
JMKOBaHHLIX B KOHUe 60-X rogos, AJsi CTaHUMH, HrpalolLei
pOJIb JYHHOrO KOCMONOPTa, MOTYT GBITH BHIOpaHH M JpY-
rue, 6osee BbirofHbie OpOHTH. OHU NpeAsaralT pacnoJsa-
ratb KOCMOMODPThHI B TaK Ha3biBaeMbIX KOAAUHEAPHOIX TO4-
Kax aubpayuu Ly u L,.

U3 pemwenns 3axaun Tpex Tea (3emas, JlyHa, KocMuuye-
CKHMI anmapar) B ee HJeaJM3upoBaHHOM noctanoBke (JIyHna
npejnosaraeTcsi ABHXYLIeHCs BOKPYr 3eMJH mo Kpyrosoil
opGure paauyca 384000 xM, a He TO CaaGO3NIHNTHYECKOR
opbure, KakK Ha cCaMOM JeJie) BbiTeKaeT, B YaCTHOCTH, cle-
ayomwui pesyabrar. Ecin B Touxky L, Haxopsmyiocs Ha
JHHHH 3emas — JIyna Ha paccrosHun 326400 KM OT LeHT-
pa 3eman u 58000 kM ot ueHTpa JIyHBI, HOCTaBHTb KOCMH-
YecKuil annapart M cooGLIHTL €My B HanpaBJ/IeHHH, NepheH-
AuKyasipioM Jgunud 3emas—Jlyna (puc. 22), ckopoctb

o17kme

Puc. 22. JIu6paunonnue cnyrhuku L, u L, Teouenrpuue-
CKHe OpPGHTH ¥ TeOlleHTPHYECKHe CKOPOCTH TNOKasaHbl 60-
Jee MHPHHIMH JIMHHAMY; WHPOKMMH H KOPOTKHMH CTpeJ-
KaMH NOKa3aHH CeJeHOLleHTPHYeCKHe CckopocT#. MacmTtal
He cobmoneH

0,87 kM/c oTHOcHTeabHO 3eMyn (TOuYHee, «B TeOLEHTpHYE-
CKOfi cHCTeMe KOOpAMHAT»), TO [ABHXKEHHe aiinapata JaJee
©OyleT NPOHCXOAUTL BOKPYr 3eMJH MO Kpyropoi op6ute pa-
auyca 326400 KM ¢ Takum e nepuodom obpauwjerusn, Kax
y Jynet. Tlocaennee yTBepkiaeHue rOBOPHT O TOM, 4TO 006-
HapyKeHHOe [BHIKeHUE Pe3KO MPOTHBOPEUHT OOLIYHBIM «TIpa-
BHJIaM IBUXEHHS» CNYTHHKOB, He YYHTHIBAIOUIHM BJIHSHHS
«TpeThbux Tesq» (B HaHHOM ciayvae JIyHbi).
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Ananornusas CHTyanus CyulecTByeT H B TOuKe L;, HO
Tenephb Jexauled 3a JIyHo#t Ha paccrosHun 65000 KM oT ee
LEHTPa: KOCMHYECKHH ammapat ABMXKETCS BOKPYT 3eMJH no
Kpyroso#i op6ute paauyca 449400 KM CO CKOPOCTbIO:
1,19 KM/C OTHOCHTENBHO 3eMJH.

JIio6omBITHO, 4TO Teaa B Toukax L; m L, siBasiiotes He
TOJBKO CIyTHHKAMH 3eMJH, HO U cnyTHuxamu JIynot v npu-
TOM C KpYroBuIMH OpOHTaMH OTHOCHTEJNbHO JIyHH («B ceJe-
HOLIGHTPHUYECKOH CHCTeMe oTcueTa»). B 3TOoM MoxHO yGe-
IUTbCSA, MBICJIEHHO npoasuras JIyHy no ee opbure Ha
puc. 22 u 3aMeuas NOJIOXKEHHs, KOTOpble OYAyT 3aHHMATh
npu 3ToM Tesa Ly u L,, ocrawomuecs Ha auHun 3eMaa—Jly-
Ha: yepe3 yeTBepTb 060pOTa OHH OKaXYyTCs yXKe He CJIeBa
u cnpaBa oT JIyHBl, a CHH3y H CBepXy, ellle Yepe3 YeTBEPTh
ob6opora —cnpaBa u caeBa H T. A. Ilepuoant ux oGpame-
HHA — 1O 27 CyTOK — 3HauYMTeJbHO 6OJbllle, YeM HNOKHO
6b110 6bl GHITb B TOM cJydae, ecid Obl AefCTBOBAaJO OLHO
JHUIb JYHHOE NPHTAXKEHHE.

CrmyTHHKM B TOYKax L; u L, Mb GyaeM HasmBaTb Au6-
PAYUOHHbIMY, TIDHIEM MOXKHO He YTOUHATb, 4by CIYTHHKH:
3eman uam Jlynsl. JIBHXKeHusi JMGPALHOHHBIX CINYTHHKOB:
COBEepILIEHHO HENPaBHJIbHBHI, €CJIH PaCCMaTPHBATh KaKoOe-HH-
6yAb OXHO TFpaBHTALHOHHOEe noNe — 3emau uan JIyHbl.
Ecsnu XKe yYuTHIBaTh OZHOBPEMEHHO NMPHUTSXKEHUA 3E€MJH H
JIyHBI, TO MX ABHXEHHS BAOJHE 3aKOHOMEpHLI.

K coxaaenuio, 3TH ABHXKEHHUS HeyCTOHUMBH: He6OJb-
IIHe BO3MYIIEHHSI YBOAAT CIyTHAKH H3 TOueK L; u Ly Mex-
Iy TeM BCeria CYyLIeCTBYIOT IFPaBHTalHOHHHIE BO3MYILIEHHS
co croponbl ConHua, aa U ¢akruueckas opb6ura JIyHe He
fBJsieTCd KpyroBoi. OfHake KOCMOMOPTH MOTYT YAEpXKH-
BaTbCs B OKPECTHOCTAX TOYEK JHOGpaHM C NMOMOLIBIO SJ€K-
TPOPEaKTHBHLIX ABHraTesefi MAM JaXKe COJIHEYHOTO mapy-
ca, CO3JalolHX TATY AJA KOMIleHCAlMH cJaalbiXx BO3Mylle-
Huft!. (BnpoueM, n HHM3Kas NOJspHas OKOJOJYHHAasi OpGHTa
TpebyeT MOCTOSIHHHIX 3a60T O KOMIEHCAUWH BO3MYILEHH,
HCTOYHHKAMH KOTOPBIX CJYXAaT «MAaCKOHbLI» — KOHILEHTpa-
UMH H3GBITOYHHIX MacC B OTAEJIbHBIX MyHKTax JIyHbI.)

HHrepecHo oTMeTHTb, 4TO MOCKOABLKY JlyHa, o6GpaineH-
Hasi K 3eMJie ONHOH CTOPOHOH, KaK Obl JXeCTKO HacaxeHa
Ha ocb 3emas —JIyHa, TO JMOpAaLHOHHBIE CNYTHHKH AJST

! KpoMe Touex qmbpanuu L; m L, B 3ajaue Tpex Tex CYLIECTBYIOT
€lle TPH TOUKM JHGpAlMH, HO, TaK KaK OHH He MOryT HrpaTh poJH
OKOJIOJIYHHBIX KOCMONOPTOB, Mb! HX He pacCMaTpHBaeM.
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JlyHbl SBJIAIOTCS CTAaHMOHADHBIMH. B 3ToM nomoanuTeNb-
HOE MPEHMYILECTBO KOCMONOPTOB B TOuKax L) u Ly

BbiBeneHne JHOPAaLHOHHOTO CIyTHHKA B TOYKY L; mo.-
JKHO TIPOHCXOAMTb TaK: MO TPaeKTOPHH, GIH3KOA K MOJy3J-
JHMNTHYECKO# (M3-32 JIYHHBIX BO3MYILIEHHHA OHa OTKJOHAETCH
B6JaM3H anoresi L, OT 3JJIHNTHYECKOX HOPMBI), CYTHHK BhI-
BOJHTCA B TOUKYy L), rae eMy coo6LlaeTcsi HMINYJIbC OKOJO
0,65 kM/c, noBoasimuii ero ckopoctb a0 0,87 kM/c oTHOCHU-
TeabHo 3eman (0,15 xm/c oTHOcHTeabHO JIyHHI).

Il'opaspno Gosee CJ0XHON fABJSIETCA TPAeKTOPHS BhHIBeJe-
HHUS B TOYKY L,, TaK Kak KOCMHYECKHM anmapar, npoXoas B
raybuHe chepnl AeficTBust JIyHHI, HCNBITaeT O4YeHb CHJIbHOE
BJIMAHHE JYHHOTO nmpuTsxXeHusa. B Gamkahimei K Jyne 1o1-
Ke BKJIoueHue G0pPTOBOro ABHraTessl YAEPMHT KOCMHUUECKHI
annapat BHyTpH cephl AeficTBusi JIyHB M mepeBejer ero
Ha TPaeKTOPHIO, NMPOXOAsILyI0 4Yepe3 TOUKYy Lj. 3jech euie
OJMH HMMNYJbC NepeBeAeT €ro Ha KPYroBYl0 OKOJIOJNYHHYIO
op6uty paanyca 65000 xM, HJIH, YTO TO Ke, OCTAHOBHT Ha
Bpamaioweiica JuHHH 3emaa—JlyHa, waM, 4TO TO XKe, Ie-
peBeleT Ha OKOJO3eMHYI0 OpOHMTY paauyca 449400 kwm.
(Mul ynotpe6usn pa3Hble BHIpaX{eHHS JJSi YKa3aHHA OIHO-
TO H TOTO Xe SBJIeHWS, NOJb3YySACh Pa3HBIMH CHCTEMaMH KO-
opauHaT: 1) cesieHOUEHTPHUYECKOH, 2) CBfI3aHHOH C JIHHHEH
3eman—JlyHa, 3) reoueHTpHUECKOIl.)

BosBpamenue xopabJsefl, CTOSIUKX HA pefile B TOYKAX
L, u L,, nponcXoouT mo TPaeKTOPHAM, aHAJOTHYHLIM OIi-
CaHHBIM, HO B O6PaTHOM HanpapJieHHH.

JITK, nocruraiouye Touek Jau6Gpanuu (Kak, BIpPOueM, H
BLIXOJALIHe Ha HHU3KYI0 OKOJIOJNYHHYIO OpOHTYy), GYAyT, Be-
POSITHO, ABYXCTyNeH4YaTbIMH (ecad He OYAYT SIePHBIMH),
TIpHYeM NepBas CTynNeHb, BO3BPATHBUIHCh, TaK CKa3aTh, aB-
TOMAaTHYECKH 1O 3JIIHIITHYECKOH OpOHuTe B TOUKY CTapTa,
nepefileT NMOCPEACTBOM TOPMO3HOrO HMNYyJbca Ha OpPOHTY
OKOJIO3eMHOTO KOCMOMopTa. JIByXcTymeHYaThIMH GyRyT H
JyHHble GYKCHpHI, yJjeraiomue Ha JIyHy u3 Touek JHOpa-
UMH; HX NepBble CTyneHH GYAyT BHIXOAHTb Ha NPOMEXKYTO-
HYI0 HH3KYIO OKOJIOJYHHYIO OPOHTY M BO3BpalllaThCsl 3aTeM
€ Hee B KOCMONOPT.

JlynHoie Gykcupbl, 6a3upylolinecs Ha TOYKH JAHOpauHE.
HYXJAI0TCA B GosiblleM KOJMYECTBE TOMNJMB2, YeM OyKcH-
pBl, 06CayXKHBaIOIHe KOCMONMOPT Ha HH3KO# opOHTe, TaK
Kak nepBble npu6auxkaiorcs Kk JIyHe co ckopocrtbio, 6.u3-
Kot K napa6osuyeckoi (2,4 xMm/c), 1 AJna nepexofa Ha HH3-
Kyl0 OpOHTYy HM NOHaAOOGHTCA TOPMO3HOH MMNYJbC OKOJIO
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0,7 kM/c (3Ta BeJWYHHA M NpeiNCcTaBaseT CO60A H3/HIIEK
XapaKTepHCTHYECKOA CKOpPOCTH NpH cnycke Ha JlyHy u3
TOUKH JIHOpAlLMH NO CPABHEHHIO CO CNMYCKOM C HH3KO#l Op-
6utbl). Ho 3aTro u3 nnGpalHOHHOrO KOCMOMOPTa INpPaKTH-
yecKH ROCTYMHB! BCe TOYKH JYHHOH TOBEPXHOCTH (BKJio4ast
HEBHAHMYIO H3 KOoCcMonopra cropony JIyHnl), Tak Kak AJjs
NOBOPOTa IVIOCKOCTH CEJEHOLEHTPHYECKOH OpOGHTH Ha JIIO-
60i1 yros TpeOyloTcA O4YeHb HeGOJbIIHE 3aTPAThi CKOPOCTH
¥3-32 MaJIOCTH CEJICHOLEHTPHYECKHX CKopocTefi JHGpaluuoH-
Heix craHuuit (0,15 KM/c B Touke L; u 0,17 xM/Cc B TouKe
L;). 3ameTnuM, 4TO TPaeKTOPHsi JYHHOrO GyKcHpa, CIycKa-
IOLIErocsi W3 TOYKH JHOpalUH, He MOXET pacCMaTpHBaTbCs
KaK 3JJIMITHYECKas M3-3a CHJbHBIX BO3MYILEHHH CO CTOPO-
Hbl 3eMJIH Ha yvacTke, yAajeHHoM oT JIynn. Cnyck 6yaer
HPOAOJKATHCA NTPUMEPHO CYTKH.

Ho raaBHoe mpenmymecTBo 1H6pallHOHHEX KOCMOTIOPTOB
3aKJM0YaeTcs B BHINOJHEHHH HMH DOJIM UEHTPOB CBSI3H M
ynpaBjieHUst BCeMH onepaunusaMu BOaH3u JIYyHHI M Ha Hel.
IlpaBna, «3anyHHBIfi» KOCMOMOPT ropasfo BHIFOAHEE MPH
3TOM BBHIBECTH He B TOYKY Lg, 2 B ee OKPECTHOCTb, YTOOHI OH
B COOTBETCTBHH C OZHHM M3 peuleHHi 3aJaud TpeX Tea COo-
BepHiaJ JABHXXEHHe N0 3aMKHYTOH opOHuTe BOKPYT TOUKH
L, («rano-op6ura, puc. 23) H, KOHeYHO, BMeCcTe C TOYKOH

Pepedinsni

Puc. 23. Pannopenefinast cranilus Ha razno-opGHTe BOKpYF
TOYKH L,

L, — Bokpyr 3emsn. Ilpu papuyce rasno-op6ute 3500 kM
cTanuus Gyner coBepmath 060poT 3a 2 Hegeau. B otauuue
OT CnyTHHKa B TOYKe L; cNyTHHK Ha rajo-opbute Bceria
Gyner sumen ¢ 3eman (a Jlysa Gyaer BHAHA BHYTPH €ro
rano-op6utni). OH cMoxeT OGecreynTb CBSI3b 3€MJIH C JIO-
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60it TOUKON HEBUAMMOTO JIYHHOTO MOJyUIapHs, a 3eMas —
CBfi3b KOCMONOpPTa Ha rajo-opbure ¢ JOGOA TOUKOA BHIM-
Mmoro noayumapus. Ecaun 3emaio 3aMeHHTb B 3TOH cXeMme pe-
JIefiHBIM CNyTHHKOM B TOuke L, (OTKyAa ramo-op6HTa Tak-
JKe BHOHA), TO Mbl MOJYYHM TIJO6aJIbHYI0O CHCTEMY CBSI3H
JIyHel, aBTOHOMHYIO OT 3eMJH. 3TO yMEHbIIUT BPeMS Ipo-
XOXJEeHHSI PafHOCHTHAJIOB, YTO MOXET HMeTb 3HaueHHe, Ha-
NpHMeD, AJSi YNpaBJeHHS MAaHHMYJIATOPAMH M JYHOXOAaMH,
HEBHAHMBIMH H3 KOCMONOPTa Ha TraJio-opGHTe.

Bopb6a ¢ Bo3MyuleHHSIMM Tano0-0pOHTHI moTpebyeT 3aT-
paThl B TOJ XapaKTepHCTHYECKOH CKOPOCTH  mOpsjKa
150 M/c. Ecan e pa3pemiuTh CTaHUWHM H3pefKa 3aXOAUTh
3a JlyHy, To nocratouso Gyaer u 30 M/c B roa.

Kak ueHTp cBSI3M M ympaB/jieHHS KOCMONMOPT Ha HH3KOH
noasipaoit opbute (Bhicota nmopsiaka 110 kM) He BHIEpXKHu-
BaeT KOHKYpPEHIMH ¢ KOCMONOPTOM Ha rajno-op6ure: B Te-
yeHHe He OOJiee TpexX CYTOK B Mecfill OH He 3aXOAHT 3a Jly-
Hy; JyHHas 6asa mo 11 cyTok He OyAeT HMeTb KOHTaKTOB
c op6uTanbHON CTaHUHeR (CAMLIKOM MejJieHHO JIyHa moBo-
pauuBaeTcss BHYTPH OpPGHMTHI CNYTHHKA); KOrla TaKWe KOH-
TakTe OYAYyT, TO KaXAW# #H3 HAX OydeT NpPOAOIKATLSA
JHIIb OKOJO0 10 MHH 3a BUTOK (BpeMsi MpOJieTa CNYTHHKA
no He6Gy JIynn). Takomy KocMomopTy He oGofiTHCch 6e3 Ie-
JIOif CHCTEMBI peJsIeAHBIX CIYTHHKOB JIyHBI.



MexnnaneTHas TPAHCNOPTHAA CUCTema
MOHTAXX HA OPSMTE MEXXTUTAHETHOIO KOPABNA

C/oXHOCTb W GoJsiblasi AJNIMTENbHOCTb SKCMEAMIMA Ha
muanetsl CosHeYHON cHCTeMbl NMPHBOAAT K GOJILLIIHM Teope-
THYECKHM 3HAYEHHSIM BEJIHUHHBI NMOJIE3HONA Harpy3kH MeXK-
TIaHeTHOrO Kopa6uas. Ilpm mpeaBapuTesbHOM (BecbMa 3c-
KH3HOM) NPOEKTHPOBAaHHH MEXMJAHETHBIX JKCMEAULHA 3Ta
BeJHYHHA B GOJbUIMHCTBE paboT MPHHUMaeTcs paBHoW 50—
100 .

UTo6El OLEHHTb HAYaJbHYI0 MacCy MHOTOCTYNEHYaToro
xKopalJjfA, CTapPTYIOINEr0 C HH3KOR OKOJIO3eMHOH OpOGHUTHI,
yA06HO BOCNOJbL30BaTLCA (POPMYJIOH

p=eww[._sL]"

§— eV,’( nw)

JJsl TaK Ha3blBaeMOH OTHOCHTEJNbHOH HadaJbHOH Macchl
P = My/m, rpe My — HauaJbHasg Macca MEXIJAHETHOTO
Kopabasi; m — Macca nojesHofl Harpysku; V — cymmap-
Has XapaKTepHCTHYECKas CKOPOCTb; W — CKOPOCTb HCTeue-
HHA !, MpUHMMaeMasi OAHHAKOBOA AJsl BCeX CTymeHedi; n —
YHCJO CTYNeHeH; S — KOHCTPYKTHBHasi XapaKTepHCTHKa
cTyneHn (OTHOLIEHHe NOJHOA MacCh CTYNEeHH K ee Macce
fioc/ie BLIFOpaHHSA TONMJHBA), TaKkKe OJWHAKOBas A/ BCeX
cryneneii. [lpn caenaHHBIX nMpeanosioKeHHSAX KaxKiaad CTy-
neHp cooGmaer ckopocts V/n.

[Tpoussenem ouenky Mo nas skcneauuud Ha Mapc npu
JOCTAaTOYHO ONTHMHCTHYECKHX mpexnosoxenusx. Ilycte ne-
pesersl Ha Mapc U o6paTHO NPOUCXOAAT MO TPAEKTOPHUAM,
TPeGyIOIHM MHHHMAJbHOM CKOPOCTH CTapTa C OKOJO3eM-
HoO#t op6uThl (BeICOTOI 200 KM) M Cc noBepxHocTy Mapca, no-

—_—

! Ckopocrb ncreuenns wlm/c] pasra Pypglcl, rae Pyx — yaenbras
Tara (yaenbHuift uMnyaec) [c], g=9,8 m/c? — ycKopeHHe CHJIBI TSXecTH.
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caaka Ha Mapc, Kak H nocajika Ha 3eMJl0, He HYXKIaeTcs B
peaKTHBHOM TOPMOXEHHH (B OTHOLIEHHH MOCAajJKH Ha Mapc
3leCb y Hac HeT MOJIHOI YBEDEHHOCTH, TaK KaK Macca Ko-
pabsis BeaMKa, a aTMocdepa oueHb pa3pexena). Ecau mpu
3TOM npeHeOpeub HAKJIOHOM OpPOHTHL Mapca K TJIOCKOCTH
IKJIUNTHKH, TO CyMMapHasi XapaKTepHCTHYeCKast CKOpPOCTb C
yYeTOM TIpaBHTAlHOHHBIX nNOTepb cocTtaBHT V=10 ku/c
(ckopoctb crapTa c Op6HTH 3,6 KM/C mIIOC CKOPOCTb OTJIe-
Ta ¢ Mapca 5,7 KM/c mIoC TpaBHTAUHOHHbIE NOTEPH MpH
atom 0,7 kM/c). Ecnu npunare s = 15, w = 5 km/c (Tomau-
BO ()TOp—BOAOPOR NPH BHICOKOM AaBjeHHH), n=3, T0 P=
=9,118. Ipu m=>50 T HavaabHasg Macca My=456 1. (B
caydae n=2 6bi0 66 nmoutH TOo Kke: P=9,601 u My=
=480 T, HO NpH 3TOM NOJYNYCTas NepBas CTYNEHb AOJXKHa
6biia 6Bl onyckatbecst Ha Mapc). UTo6bnl CMOHTHPOBATH NO-
n0o6HbI Kopa6ab Ha op6uTe, NOHaA06UIOCH 6bl 5 3amycKoB
TaKHX paker, Kak «CaTypH-5», uau okoJjo 18 noneros op6u-
TaJabHBIX caMoJgeroB tTHna «Kocponaan». Onnako npy w=
=10 kM/c (TBepmodasHBIi siepHBbI ABHTaTeJb) ORHOCTY-
neHuaThii kopabap (n=1) uMen 6ul Maccy 155 t (P=
=3,099); naa ero BhIBeJeHHA Ha OpOUTY Oblno 6bl HOcTa-
TOYHO 3amycKa OfHOK MoaupuuupoBanHoit paxersl «Ca-
TYpH-5», HAH 6 nNOJETOB OPGHTAJBHOrO CaMoJeTa THN2
«Kocmonaan», HIH OJHOrO moJjieTa ONHOCTYNEHYaTor0 MHO-
roplail)sonlc;ro amnaparta <«AcCTpomJaH», yNOMHHaBUIErocH Ha
c. 10—11.

HeranbHo paspaGoTaHHble MPOEKTH, ONMYyGAHKOBAHHbIE B
HayuHOH JHTepaType, OOBIYHO MpPeAyCMaTPHBAIOT MOJIET Ha
Mapc uan o6paTHO N0 «HEMHHHMaJbHOH» TPaeKTOPHH, me-
pecekaioniefi op6uTy IuIaHeTH (a He Kacaloliefics ee), uro
COKpallaeT HpPOAOJIKHTEJIbHOCT 3Kcmeauuuu ¢ 1000 mo
400—500 cyrok, HO yBeJAWUMBaeT CyMMapHYI0 XapaKTepH-
CTHYECKyI0 CKOPOCTb Ha 3—4 KM/c H HadaJbHYI0O Maccy
Kopabas Ha op6urte g0 700—1000 T (ans pasHBIX 310X,
KOrja MPOHUCXOAAT SKCNEAHLHH; TOMJIHBO KHCJIOPOA—BOAO-
pon) !. Takum o6Gpa3om, koanuectBo peiicoB MTKK tuna
«Kocmonsian» Bo3pacraer g0 copoka. CienoBaTeibHO, Op-
raHn3auus 3KcneAuuuy Ha Mapc 6e3 HCNOJb30BaHHA SAEpP-
HBIX JBHrateseil npeAcTaBasier co6OH 3HauHTEJbHO Gojee
TPyAHOE MpERNpHATHE, YeM co3faHue G6oJblIOH OpOHTAL-
HOHM CTaHIHH.

! CM. noppo6roctu B kH.: B. U. JleBauToBCckRnA. Mexanu-
Ka KOCMHYECKOro IoJieTa B 3/M€MEHTAPHOM H3JIOXKeHHH, H3X. 2-e. M.,
«Hayka», 1974.
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Eme Gosee. TpyaHa SKcmeguuus Ha mnoBepxHoctb Mep-
kypus: V=30 xM/c; npy w=10 xM/c (sAnepHBHI JBHra-
Teab!), s=20, n =2 6yner P = 30,11, My = 1500 T (npH
m =50 1). s onepauuit, TpeOyOIHX CTONb GOJBIIHX
SHepPreTHUYECKHX 3aTpaT, XKeJaTeJbHO, OYEBHAHO, HCNOJb-
30BaTb OpPGHTaJbHbIE CAaMDJIETH C MOJIE3HBIMH HAarpy3KaMu
nopsaka ToOf, AJs KoTopoi Ha 3ape pa3sutHa MTKK npo-
eKkTtupoBajcs «Actpomnan» (c. 10—11).

MEXCOPBUTAJIbHbIA TPAHCNOPTHBIA AMNMAPAT
OBCIIYYXMBAET BO3BPALLEHME MEXNNAHETHOW 3KCNERMUMM

TonbKO YTO MbI PacCMOTpeJNH MOHTaX MEXIJIaHETHOTO
Xopab6Jisi, NPe/IIeCTBYIOUIHH ero CTapTy € OKOJO3E€MHON Op-
6uthl. Teneph o6paTHMcs K OnepaLusiM, KOTOpbie MOTYT CO-
TIYTCTBOBAaThb €r0 BO3BPALIEHHIO.

ITpn BO3BpalleHHH H3 MEXMJAHETHOA S3KCHEAHLHH KO-
pabJb MOXKET HmepelTH Ha OKOJIO3eMHYI0 OpOHTYy — OpOHTY
oxujanusa. Ecan sTa op6uTa HHM3KO pacnojoxeHa, TO 3KH-
nax Kopa6Jas npubuisaer Ha 3emuio Ha 60optry MTKK. Ecan
op6HTa OXMIaHUS BLICOKas, To mpexBapuTebHo MTA 1no-
CTaBJIsleT 3Kunax (MJad Jaxe Becb KopabJib) Ha HH3KYIO OD-
OUTY, OTKyla 3KHMaX CNycKaeTcs Ha 3eMJII0 C MOMOLILbIO
MTKK.

ITepexox Ha BLICOKYI0 OpOMTY OXMAAHHA MOXeT ObITb
yenecoobpaseH, eCii  AUKTYyeTC HEOGXONHMOCTbIO MHHH-
MH3allUH CyMMapHOM Xapakrepuctuuyeckoit ckopoctd. Ilpm
BO3BpallleHHH ¢ Mapca no roMaHOBCKOM TpaeKTopuH (T. e.
N0 TpaeKTOpHH, Tpebyolleli MHHUMAaJbHBIX SHEPreTHYeCKHX
3aTpaT) TaKof ONTHMAJIbLHONH BBLICOTOH KpyroBoH OpOGUTHI
Oyner 85500 km. IIpu BosBpamenun ¢ BeHepHn BricoTa co-
craBur 122000 kM. Ilpu Bo3Bpamenun or Ypaua, Henrty-
Ha, IlayroHa MO rOMaHOBCKHM TPaeKTOPHSIM ONTHMAJbHOM
KpyroBoii opGuTON OXHAaHUs OyAeT HanGoJsee HH3Kas. [1pnu
Bo3BpaueHusx ¢ IOnurepa, Carypra, Mepkypus Takue op-
OHTBHI OKa3bIBAIOTCH BHYTPH MOsiCa pafualyH.

Hakonen, Bo3MOXHa M 3JUIHNTHYECKass opGuTa OXHia-
HHS, ¢ KOTOPOA Ha HHM3KYI0 KDPYroBylo opbuTry sKkumax G6y-
Aet nocraBaaTbest ¢ nmoMombio MTA. Ecan nepureft sJjaun-
THYEeCKOH OpOHTH JIEXHT Ha HH3KOH Kpyrosoi oplure, TO
MTA, naxoasuiuiicsi Ha Kpyrosoit op6uTte, CHauaja pasro-
HAeTcs AJS ypDaBHHBaHHS CBOeH CKOPOCTH CO CKOPOCTbIO
MexXnJaHeTHOro Kopa6Jis1 B mepuree, a 3aTeM, CA€aaB OAHH
o6opoT BMecTe ¢ HMM MO OpPOUTE OXHIAHHS, TOPMO3HTCH B
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nepuree u oxupaaer npubnitus MTKK. MiMenHo Tako#t ma-
HeBp OBl npeaycMoTpeH B ony6jauKoBaHHOM B 1972 r. mpo-
ekte (XKypHaJ «ACTPOHOTHKC 3HA A3pPOHOTHKC») 3KCHeMi-
LMK Ha HH3Ky1o opbuty BOKpyr lIOmutepa m Ha ero cmyT-
nuku Ho, Eepony, 'anumen, Kaaancro, npuuem Ha op6ute
BOKpyr Kasancro cospaercs mnpOMeXYTOYHAass TOMJHBHAs
6a3a, Ha KOTOpO#i KOHHEHTpHpYyeTcs JAOOLITHII B aTMoche-
pe IOnurepa Bojopox. DTOT NMpOEKT, NpeACTABAAIOUIHACS
NOYTH (aHTaCTHUECKHM, OCHOBaH, OJHAKO, Ha HCIOJb30Ba-
Huu JAPJ] ¢ yaensuHeiM uMnyabcom 825 c. Kopa6ub ¢ 3KH-
naxem u3 6 uyejOBeK BO3BpaILAeTCs Ha OKOJIO3€MHYIO Op-
OuTy OXHAaHHUS C mepMreeM Ha BoicoTe 160 KM u amoreewm
Ha BoicoTe 19000 kM.

KakoBa 6bl Hu Obl1a Op6HTa OXKHAAHHMS, Ha KOTOPYIO
BO3BpAIAETCS MEXIJIaHETHBIA Kopa6Jab !, oHa HMeeT CMBIC
TOJLKO B TOM CJydae, €CJM NpeAnoJaraercs IMOBTOPHOE
MHOTOKpPaTHOe HCIOJib30BaHHe Kopabasa. B mporuBHOM cay-
yae JOCTAaTOYHO CMACeHHsl KamtyJbl C 3KHIAXKeM, CHUXKAIO-
ulefica B atmMocdepe B miaHHpylouleM noJsere. Bxoa B ar-
Mochepy MOKET MPOUCXOAHTb C O4YeHb GOJbIIMMH runep6o-
JHYECKHMH cKopocTsaMH. Hampumep, maxe npm BO3Bpalle-
HHH ¢ Mapca cKOpocTh BXOfa MOXKET npeBHCHTb 20 KM/c.

Ecan BO3HHKHYT 3aTpyAHEHHS CO CNyCKOM 3KHnaxa Ha
3emuai0 B nogoGHOM CJyyae M €Cau BAOOGABOK BO3BpalLaio-
muiica KopabJap COBCEM He MMeeT TONJHBA JJS MaHEBPHPO-
BAaHHS, TO C HAM MOXET BCTPETHTbCS Ha NPOJETHONH THnep-
6osinueckofi Tpaekropun MTA, HaxoauBwmMACA AO TOrO Ha
JIMNTHYeCKOR op6uTe. [locsae BCTpeun M mpueMa KOCMO-
HaBTOB Ha 60pT MTA HeMen/JeHHO TOPMO3HUTCS, YTOOH! BhIii-
TH Ha HOBYIO SJIUIMNTHYECKYIO OPGHTY (MaJo OTAHYAIOLLYIO-
Csl OT CTapoft), rie MOTOM ¢ HHUM BcTpeTtutcss Apyroft MTA.
Ipn ocHamenuu xe nepporo MTA siiepHBIMH ABHraTeNAMH
OH CMOXET H CaMOCTOSITEJbHO NepeATH Ha HH3KYl0 Kpyro-
By10 op6ury nas oxunanns MTKK, rak kak 6yaer uMerb
JOCTaTOYHbIH AJIS WIMPOKOTO MaHEBPHPOBaHHA 3amac 3Hep-
THH.

MHOTIOPA3ZOBBIE MEXNINAHETHLIE TPAHCNOPTHBIE KOPABNM

BosBpamieHue Ha OKO0JIO3eMHYI0 OpOHTY MeXNJaHEeTHO-
ro xopabas Aenaer ero MHOrOpPa3oBbIM TOJBKO B TOM CJYy-

! OHa, BoOGuie roBopsi, MOXET OHLITb NOJYYeHa H NyTEeM a3poiH-
HaMHYeCKOro TOPMOXKeHHR (CM. c. 47).
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yae, €CJH CTYNeHM, OTAEJHBLIHECS OT HEro Ha JOJrOM Hy-
TH K IJIaHeTe Ha3HayeHHs H 06paTHO, He GblJ¥ NOTEPSHLI, a
OblIM ClaceHbl AJAS MOBTOPHOTO HCMOJIb30BAHHA HJH €CJH
TaKHX CTyneHeil He OblJo BOBCe, T. €. KOpabJsb 6bl ORHO-
CTyNEeHYaThIM.

PaccmoTpuM, HanpuMep, NpHBOAMBHIMACA BHIIE YHCTO
aKaJleMHYeCKHii npHUMep 3KcmeAMuuu Ha Mapc c cymmap-
HOM XxapakrepHcTHYecKOH ckopocthio V=10 km/c (c. 56).
Kaxknas ux Tpex crymeHeil Jo/MKHA Obl Obljia COOGIIUTH KO-
pabmio ckopocth 3,33 KM/C mpuyeM MpPH CTapTe C 3€MHOM
OpO6HTHI NPHIJIOCH Gl HCII0/L30BaTh HEMHOrO TOIJIMBA BTO-
poil CTyNeHH; BTOpasi CTYNeHb npu crapte ¢ Mapca He Mor-
Ja OBl NOCTHYb KPYroBoil CKOpocTH (paBHO# 3,5 kM/c) H
ynajaa 6el Ha Mapc, a Tperbsi BhiBesla 6Bl KOpaGJsb Ha HH3-
KyI0 NPOMeXYTOUHYIO OPOHTY H C Hee — Ha TPAaeKTOPHIO Ho-
Jera K 3emye. Takum o6pa3oM, mepBas CTyNmeHb Bhlllia Obl
Ha OpOHTY HCKYyCCTBEHHOH NJaHETHl, He MOCTUraiILyl0 Op-
6utel Mapca, BTopas 6bl OcTanacb Ha Mapce, TpeTbsl XKe
uau Onl pa3pylminaach nNpu BXoAe B 3eMHyI0 aTMocdepy, HIH
6bl BbIIIJA HA OPGHTY TOCPEACTBOM a3pOAHHAMHUYECKOro
TOpPMOXeHUs (Ha peakTHBHOe TOPMOXKEHHE HaMH TOHJUBO
He npenycmotpeno). ITo kpafined Mepe ABe nepBhle CTyne-
HH GblIH Obl 6€3BO3BPATHO NOTEPSHLL.

Ecan, onHako, oCHacTHTp KopalJsib silepHLIMH JBHraTe-
JISIMM CO CKODOCTbIO HCTeueHHsi, CKaxeM, w = 10 kM/c, TO
MBI MOXXEM NpeAyCMOTPeTb NaXKe pPEeaKTUBHHH BBIXOL KO-
pabasi Ha OKOJIO3eMHYI0 OpOGHTY (TOPMO3HOK HMIYJhC
3,6 KM/C) M TMpH 3TOM OCTaBHTb €r0 OJXHOCTYNEHYaThIM, KaK
Ha c. 56. B caMoM peste, naxe yBeJHYeHHe CyMMapHOH Xxa-
paKTepHCTHYECKO# CKopocTu a0 15 kM/c (Goaee 1 km/c 3a-
naca CKOpPOCTH) JacT MNPH INPEeXHHX MNPEANOJNOXKEHHIX
P=5965, 1. e. Mp=298 1. dr0 B 1,0 paza MeHblne Mac-
cbl Tpexcrymenuaroro kopabas ¢ )XKPJl na ¢Tope u Bogo-
polae, He CNOCOGHOrO AaKe PEaKTHBHBIM MyTeM BHIHTH HA
0KO0JI03eMHYI0 OpOuTy!

H3 atoro mpuMepa BHAHO, CKOJIb BaXXHO COBEpPLIEHCTBO-
BaHHe PAaKeTHHIX ABHIaTeJbHbIX CHCTEM, MPUBOAsALIEE K Pe3-
KOMY YBEJIHUEHHIO CKOPOCTH HCTeueHHs (YAeJbHOrO HMIYJb-
ca). Oxupaercsi, 4YTO B CBOe BpeMs (HHOrAa YyKasbiBaeT-
Csl — yepe3 HECKOJIbKO AECATKOB JieT, HHOTJa — K KOHLY
XX B.) 6ynyT co3nanbl Tak Ha3biBaeMble ea3ogpasHbie snep-
Hble ABHraTesNH, 006eCNeynuBalolle CKOPOCTb HMCTEYEHHS J10
70 kM/c. Torna craHeT BO3MOXHBIM TO, YTO Cefuac KaxeT-
cs danractuueckum. Hanpumep, npu V = 30 km/c 150-Ton-



Hblil OZHOCTYNeHYaThiii KOpabab AocTaBUT Ha Mapc u Bep-
HeT Ha 3eMJ0 yepe3 153 nHA 3KCMeAMIHIO, KOTOpas Npose-
zer Ha Mapce 13 cyTok (cymMmaphHas xapaKTepHCTHYeCKas
ckopoctb 30 KM/c; nocagka Ha Mapc — nOJHOCTBIO a3po-
aunamuveckasi). Ilpn @ = 60 km/c Kopabab Aas 3TOi XKe
onepaunun umea 60 Maccy 85 T, H OH Ke MOr Gbl COBEPIIHTbH
9KCTEIHINIO Ha NMOBEPXHOCTb MepKypus, B TO BpeMsi Kak
TPeXCTyneHyaThbifi MepKypHaHCKHii Kopabab ¢ J)KPI na dro-
pe u BOLOpONe AOMKeH Obln Gbi MMeTh Maccy 50000 T wa
op6HTe, a MATHCTYNEHYAThIi NPHMEPHO BABOe MeHblle. Jlio-
GonmeiTHO, u4TO fgaxe npH TBepaodasnex AP (w=
=10 KM/c) MepKypHaHCKHA KopaGab uMesJ 6bl OrpOMHYIO
maccy — 1500 T'.

Paspa6otka TtBepaogassoro JAPJI «Hepsa» B CIIA
Obla MpekpallieHa y»Ke Ha CTaAuu CTEHAOBHIX HCHBLITAHHE
H3-32 COKpaLleHHsi GIOMKeTHBIX aCCUrHOBaHHI.

TaxkKe NOAJIHHHO MHOrOpas’oBbHIMH OyAyT MeXNJaHeT-
Hble KOpa6JiH, OCHALIEHHbIEe 3JEeKTPOPEaKTHBHBIMH IBHraTe-
asmu (SPJ1). 31u xopabau 6yayt ob6aanath 60JbIIHMHE OT-
HOCHTEJbHBIMH NOJIE3HBIMH Harpy3kaMmu (6saromapsi BBICO-
KHM CKOPOCTSIM HMCTEYeHHs), HO BeCbMa MaJbIMH TATaMH W
COOTBETCTBEHHO MaJIbIMH PEaKTHBHBIMH YCKOpPeHHsiMH (mo-
psaka 10-5—10—4 g). 3rto 3aCTaBUT HX HOJrO ABHIaTbCs
Ha HayaJbHOM CNHPaJbHOM YydacTKe yXoAa OT 3eMJH H KO-
HEYHOM CNHPAaJbHOM Y4YacTKe CHHXKEHHsi K OpOuTe BOKpYr
TTaHeThl HaSHAUYEHHS TIPH MOJeTe «TyAa», a TakkKe Ha aHa-
JIOTHYHBIX yYacTKax mpu nojere o6parHo. Cxopee Bcero
oHu GyAyT He MePEeBO3HTH SKCNEAHLHH, a o6ecneyyBaTh Ipy-
30Bble MEPEBO3KH C OKOJIO3EMHOH Ha, CKaXeM, OKOJOMap-
CHaHCKyI0 Op6GHTY, KOria cHaGxXeHHe noceseHHfi Ha Mapce
cTaHeT 4eM-To peasJbHBIM. ChycK e rpy3oB Ha IOBepx-
HocTb Mapca nosmkeH Gyaer NPOHCXOAMTbL B OcoObiX anna-
paTax, cnocoGHbLIX a3pOAHHAMHYECKH TOPMO3HTbCS B aT-
mocdepe, a 3aTeM BO3BpallaThbCH HAa OPOHTY, T. e. Hrpaio-
uwux posab Mapcuanckux MTKK.

BepoaTHO, Ha HHM3KOi OKOJIOMapCHaHCKOH opGure O6y-
ILYT «BCTaBaTh Ha pefi», He CNyCKaschb Ha MJAHETy, H KO-
pa6an ¢ SIPII, yto6n He BO3HHKJA ONMAacCHOCTb 3arpsi3He-
HHs Mapca paauMoakTHBHBIMH BeulectBaMH. IlosaTroMy Hexo-
TOpbie H3 NMPHBOAMBIIKXCS Bblllie pPacyeToB, BO3SMOXHO, cle-

! Beiony mno-npexseMy npeAnojiaraeTcsi nojie3Has Harpyska m=
=50 T u s=15. PesyabraThl pacueToB 3aHMCTBOBAaHH H3 Tal.ul, NpH-
BeJICHHEIX B KHHre, IUTHPOBaBIuefics Ha C. 56.
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AyeT paccMaTpMBaTh KaK YMCTO HJUIIOCTDAaTHBHHE (3Kcne-
nuuui Ha Mepkypu#f,, rje JXHM3Hb 3aBeJIOMO HEBO3MOXHA,
3TO, NO-BHANMOMY, He Kacaercs).

Hrak, BoT BO3MOXHas cxeMa Oyayllefi MeXMNJIaHETHOH
TPAHCNOPTHOl CHCTEMBI, NpPeACTaBJIAIOWEHCS PasyMHOA AAS
TOH OTAAJEHHOH 3MOXH, KOrja pefich ¢ JIoAbMH 3eMas —
Mapc—3emas craHyt peryaspHeiMH. OnHOCTymeHYaThie
op6GHTaJIbHEIE CaMOJieThl oGecnieyHBalOT CHaGXKeHHE BONOPO-
JIOM KOCMOTIOPTa Ha HH3KOH OKOJI03eMHON opGuTte H COOPKY
Ha Hell OHOCTYNEHYAaThIX MEXIJAaHETHBX MeXOpPOHTA/IbHbIX
Kopabaeit (MMK) ¢ SIP]l, coBepumaiomux peryJsipHbie pei-
CHl MeXAy 3Tofi op6uTOofi M HH3KOM op6HTOi BOKpPYr Mapca.
3tu MMK nepeBo3siT Jsofell 1 cpouHsie rpyssl, a 6oabllye
MMK, ocnamenunie AP, — MexaseHHble Ipy3bl HJA CTaH-
uuit Ha Mapce u 6aKku ¢ BOJOPOAOM H KHCJOPOIOM, HaKail-
JHBaeMble Ha OKOJIOMapCHaHCKO# op6urasbHoii 6ase. Jlionu
H TPy3bl C HH3KOH OpOHTH Ha Mapc u o6paTHO AOCTaBJfA-
jorca B MapcuaHckux MTKK, 3axsathiBamomux Ha op6u-
TaJbHOA 6a3e Kucjaopox u Bonopox (¢dprop aas Mapca, no-
JKaay#, ainoBut!), uToGBl 3aTeM Ha Hee BEPHYTbCH (B 3TOM
ux otauuue ot 3eMHnx MTKK, 6asupyromuxcs ne Ha op6u-
TY,.a Ha NOBEPXHOCTb). Bo3BpauieHue Jiojeil # HeGOMbIIHX
Tpy30B Ha 3eMJi0 MPOUCXOAHT B siiepHeix MMK, uepmnaio-
KX BOZOPOX Ha opOHTaJbHOM 6a3e.

U Tonbko nmpu 3KcneAHUHSAX K oKpaHHaM COJIHEYHO# CE-
CTeMbl, MOXKeT ObITb, yAacTCs, KAK MHOTHe HaJeloTCsl, BOC-
NOJIb30BaTbC BOZOPOAOM, JoOHIBaeMnM B arMmocdepax
naaHer tuna IOnuTepa M Ha MOBEpXHOCTSAX HX CNYTHHKOS,
a He TPHBE3EHHLIM C 3eMJIH.

ITo3Bosnm ceGe momeutaTh eille HemMHOro. Hekoropnie
CeLHaJHCTH | BHIPaXaloT YBepeHHOCTb, YTO IJe-TO B KOH-
e TeKyIlero CTOJETHS HJH HadaJje CJeAYIOIero yaacrcs
co3path rasodasnsie P, coBepuienHo 6e3onacHbie ¢ TOY-
KH 3peHHSl OMACHOCTH 3apaxeHHsl OKpyxaiwouel cpeabt
(«razodasuuit AP ¢ mpo3pauHoil amnysoii»). Toraa cae-
JlaeTcsl BO3MOXHBIM cTapT kKopabas c¢c APl npamo ¢ mo-
BepxHoctn 3eMJd. Korza craser peasbHON CKOpOCTb HCTe-
ueHnst w = 50 KM/c, KOJHYecTBO paGouero Ttesa (BOZOPO-
Ia) Ha kopaG.e Gyzer coctaBasTh He Gosee 20% ero crap-
TOBOil MacChl, €CJIH CTAaBHTCS leJIb €r0 BhHIXOJAa Ha HH3KYIO

! CM., nanpumep, crathio B. Kypra B c6opHuke ROK/IaI0B amepu-
Kauckoro cumnosnymMa 1966 r. «Kocmuueckas spa. IIporHossl Ha
2001 roms (mepeson Ha pycckuit s3HK. M., «Mup», 1970).
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©OKOJI03eMHYI0 op6HTy. [locTaTouHO mocje BHIXOJAa €ro Ha
OpOHTY BO3MECTHTb TOJILKO TO KOJIHYECTBO BOAOPOAA, KOTO-
poe 6blI0 H3PacXOROBAHO, YTOGH KOpPaGJb MOr COBEPLIMTb
noJer Ha Mapc u Bo3BpaiueHue yepe3 972 nHs mocJae crap-
Ta (MO rOMaHOBCKHM TpaeKkTopusM). Takoii KopabJb, HH-
YyTh He HANOMHHAIOMMH HbIHEIIHHE paKeThl-HOCHTENH
(mpencraBasiouiie co60#, PHrypasbHO TOBOPH, JeTalollyue
OHIOHB C KEPOCHHOM), yXKe NMouTH He OyAeT OTJAHYaThCA OT
XopabJieft n3 paHTacTHYeCKMX poMaHOB. IIpu GoJsbuieM 3a-
nace BOJOPOAa OH CMOXeT OGOATHCL M 6e3 3anpaBKu Ha
op6bute: 150-ToHHBI OAHOCTYneH4aThii Kopabuab (50 T —
nojiesHass Harpyska), CTapTylOUiHi C TOBEPXHOCTH 3eMJH,
CMOXeET, HATJe He 3amnpaBJsisch, COBEPIIHUTb 6-JeTHION
SKCTIEJHIMIO C PEaKTHBHHIM BLIXOIOM Ha OPOHTY BOKpYT

CaTypHa M JONOJIHMTEJbHBIM MaHEBPHDOBAHHEM B €ro
OKPECTHOCTSX.
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