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BBeaenue

MOCKBA, 26 map — PUA Hooctu. HACA o00BsBHMIO O TOANHCAHUH
KOHTpakTa Ha 67 mwiroHoB aoiiapoB CIIA ¢ xommanueir AerojetRocketdyne, B
paMKax KOTOpPOro Kadu(OpHHUICKHE DPAKETYMKUA CO3JaAyT HOBBIM BHJ HOHHBIX
JBUTATENIel, CIIOCOOHBIX JOCTaBUTh KOCMHUYECKHH Kopabib K Mapcy u K
acTepomjiam, coooIaeT Space.com.

"Tlo cyru, B corpynuuuectBe ¢ AerojetRocketdyne mbr cozmaem HOBYIO
XOZOBYIO 4acTh, KOTOpas MO3BOJIUT HaM CO3/aTh IENbIH Pl HOBBIX IIaTGOpM s
u3ydeHusl TIIyOOKoro kocmoca', — 3asBui bpaiian Cmut (BrianSmith), rmasa
nupeKTopata kocMuueckux rnoneroB B MccnenoBarensckoM nenrpe HACA umenn
I'nenna (CIIA).

Wnes cozmanus MOHHOTO JBUTATENsS JAJICKO HE HOBA — IMEPBBIC TaKUE MBICTU
MOSIBJISUTHCh Y COBETCKUX W aMEPUKAHCKUX KOHCTPYKTOpoB eme B 60 romax
MPOILIOr0 BeKa. 3a MOCHeAHUE ABa JAECATUIIECTUS OBbLIO 3aIlyIIeHO Cpa3y HECKOIbKO
KOCMUYECKHX aIllapaToB, OCHAIIEHHBIX MOJOOHBIMU ABUTATEIIIMHU — KIMMATUYECKUN
cnytauk GOCE, 30161 HACA DeepSpace 1 u Dawn, amnonckas crannus "Xas0yca"
U PSIT IPYTHX aIlliapaToB.

Bce oHu 00a1ar0T OHUMHU B TEMH Ke MPEUMYIIecTBaMHi M HeAocTaTkaMu. B
JaCTHOCTH, MOHHBIC JIBUTATEIN KpaiiHe SKOHOMUYHBI, TPeOysl KpaiiHe MaJIo TOTIIIMBA
u oueHb 3P dextuBHbl ¢ Touku 3penust KII/[ u pacxonos snekrpuuectsa. C apyrou
CTOpPOHBI, BhIpaOaThIiBaeMasi MMHU CHJIa TATH KpaiHE Maja W3-3a KOHCTPYKTHBHBIX
O0COOEHHOCTEW TaKuX JBUTaTejeH, M pa3roH U TOPMOKEHHUE KOCMUYECKOr0 KOpadIs
UIET KpalHe MEIJICHHO, YTO JeNaeT MX HE CaMbIM HJEaJbHBIM CPEICTBOM IS
JIOCTaBKH JIFOAEH K Mapcy 1 IpyruM IJIaHETaM.

3a nocinenywoume Tpu rojga, kak ormedaer HACA, wuHXeHepbl
AerojetRocketdyne momkHBI €O3/1aTh MPOTOTUI MPHHIUIHAILHO HOBOTO HOHHOI'O
PAKEeTHOTO JBUTATENsl, KOTOPBIM OJKEH 00J1alaTh KaKk MUHMMYM BJBO€ OOJbIIEH
TATOW, YeM nBuraread Dawn m Ipyrux COBPEMEHHBIX KOCMHYECKHX ammapaTroB C
MOTO0OHBIMH YCKOPUTEIBHBIMA CHCTEMaMH.

[TonoOHbIif nBUTATENb, MO CIOBaM MPEJICTABUTENEH areHTCTBAa, MOXKET



nociyxuth 6a3zoil aiga npoekra ARM, B pamkax koroporo HACA mnombiTaercs B
onxkaimue roapl "moMare" U oTOykcupoBaTh K JIyHe HeOONbIIONW acTepoua, Iie
€ro MOBEPXHOCTh IMOCETST aCTPOHABTHI. Peannzaiivsi 3TOro mpoeKkTa HaMEueHa Ha
2020 wu 2021 rox, u B HACA Hanerores, uro auratesb AerojetRocketdyne oymer
TrOTOB K TOMY BPEMEHHU.

Kpome Toro, maHHoe ycCTpOMCTBO MOKET CTaTh KIIOYEBBIM KOMIIOHEHTOM

Oynymed MuccMM TIO TMOJeTy Ha Mapc — JBurartenu, Cco3JaBaeMble B
AerojetRocketdyne, nocraBst Ha Mapc npumacsl 1 KOMIIOHEHThI 0a3bl 1151 Oyaymiei
AKCIEUIINH, YTO JOJKHO MPOU30MTH BO BTOPOi nosioBruHE 2030 r0/10B.
NHTepecHO MOCMOTpETh, KaK pa3HbIe JIOAM PEIIAIOT OAHY M Ty ke 3aaady. Y
Ka)XJIOT'0 €CTh CBOM OIbBIT, CBOU HauyalibHbIC YCJIOBUS, HO, KOTJa 11eJb U TpeOoBaHuUs
CXOKHE, PELIeHUs] ITOM 3a/1aun PYHKIIMOHAILHO MOX0KH JPYT HA JIpyra, XOTsS MOTYT
pa3nuyaTbCsi B KOHKpeTHOW peanuszauuu. B koHue 50-x romoB m CCCP u CIIA
cTaiu pa3pabaTeiBaTh MWIOTUPYEMbIE KOpaOMHM IS TEPBBIX IIAaroB B KOCMOC.
TpeOoBanusi OBUTM CXOXKUMH — DKHIIAXK OJWH YEIOBEK, BPEMS HAXOXKICHUS B
KOCMOCE — JI0 HECKOJIbKUX CyTOK. Ho BOT ammapaThl MONYYWIIUCH Pa3Hble, U, Kak
MHE Ka)KeTcs, ObLI0 ObI MHTEPECHO UX CPABHUTb.

Hu CCCP, uu CIIIA He 3HaiM, 4TO KJET 4elloBeKa B kocMmoce. Jla, B mojérax
Ha CaMoOJIET€ MOXHO BOCTIPOM3BECTH HEBECOMOCTb, HO JJIUTEIBHOCTHIO Bcero ~30
cekyHZ. Uto OyAeT ¢ 4elnoBeKOM MpH JIUTENbHOU HeBecoMmocTu? I[loaToMy mepBbie
Kopabiu OBLIM pacCuMTaHbl Ha HEOOJBIIOE BpeMs HAXOXICHHS B KOCMOCE.
JIMUTEeNbHOCTh TIEPBBIX MOJETOB U3MEPSIIaCh MUHYTaMU, MOCIEAYIOIUX — YacaMmu,

WIM BUTKaMM BOKpyr 3emiu (OAMH BUTOK — mpuMepHo 90 wMuHyT).



Kocmuueckuii kopaodJib

Kocmuueckuii kopabiib — 3TO ammapar, NpeJHa3HAuYCHHBIN IS TOCTaBKH U
MOJIETOB YEJIOBEKAa Ha OKOJO3€MHOM OpOUTE C TOCIHEAYIOIIMM BO3BpaIeHUEM
KOCMOHaBTa Ha 3emito. [Ipu 3TOM Benercs TmareabHOe HAOIIOICHHE 32 COCTOSTHUEM
U pabOTOCIOCOOHOCTHIO YEIOBEKAa B YCIOBHUSAX OPOUTAIBHOIO TOJIETAa, OTPabOTKa
CUCTEM M KOHCTPYKIMUM KOCMHUYECKOro KOpabiis, MpoBepKa TMPUHIHUIIOB €ro
noctpoeHusi. K KocMUYeCKOMY KOpaOIl0 MPEIBSBISIIOTCS CaMble  JKECTKUE
TexHuueckue TpeOoBanud. Kopabnb [HODKEH Jerko yrpaBisThCA, B cllydae
HEOOXOJUMOCTH TEPEOPUCHTUPOBATHCS, MEHATh OPOUTY. 3/1€Ch JOJDKHBI OBIThH
CO3/IaHbl HOPMAaJIbHBIE YCJIOBUS JUIsl MPOXKUBAHUSI KOCMOHABTa, YTOOBI OH MOT €CTh,
MUTh, CIAaTh, IbIMATh. UTOOBI BBIBECTH KOCMHUYECKHN KOpaOib Ha OpOUTY, OH
JOJKEH 00J1aZjaTh OTPOMHOM CKOPOCTBIO, KOTOPYIO COOOIAET eMy paKeTa-HOCUTENb.
Uto6s1 kOopabsib BEpHYJICS HA 3eMIIIO, 3TY CKOPOCTh HEOOXO0auMO moracuTh. Ha 3o
noTpedoBaNoch OBl TaKOE K€ KOJIMYECTBO TOPIOYEr0, CKOJIBKO U3PACXO0J0BAHO IPHU
3amycke B KocMoc. biaromapsi miIoOTHBIM ciosM atMochepsl BOKpPYr 3emiid U
OCYIIECTBJICHHUIO MOCAJKHU O JIOBOJIBHO TMOJIOTOW TPAeKTOPUH, KOPaOlib TOPMO3UTCS
0 BO3]1YX, IIPU 3TOM 3aTPaThl TOPHOYEro OyAyT MUHUMAIbHBIMU. [Ipu TopMOKEHUU
KOpaOyib CHUJIBHO HArpeBaeTcsi M MOXET CropeTb, €CJIM €ro He 3allUTUTh
KAPOMPOUYHBIMU  TEIUIO3AIUTHBIMU 000JI0uKaMu. M3-3a TPOMKOCTH 3alUTHBIX
000J104€eK, ObUIO pelIeHO CHA0XKaTh 3alUTHBIM SKPAHOM JIUIIb KOPIYC CIyCKa€MOIo
ammapata, a He Becb Kopabmb. bbula mpennokeHa W HCTbITaHA Ha COBETCKOM
«BocToke» KOHCTPYKIUSI pa3AeNsionierocss Kopalms, cTaBiias B JalbHEHIIEM
KJIACCUYECKOM JUIsl COBETCKUX M aMEPUKAHCKHUX KopalOuseil. B manHO#M KOHCTpYyKIMuU
KOpabJiib COCTOMT M3 CIyCKAeMOTro ammapara u HpUOOPHOrO0 OTCEeKa, KOTOPBIM BO
BpEMs TIOJIETa SIBIIIETCS KAOMHOM KOCMOHABTA.

Texanudeckre TpeOOBaHUS K KOCMHYECKOMY KOpalJito 0ojiee KEeCTKHE, YeM K
J00BIM ~ JIPYTMM  KOCMHYECKMM amnmapataM. YCJIOBUS ToneTra (Teperpys3kw,
TEMIIEPATYPHBIN PEXKUM, JaBJICHUE U T.I.) JOJDKHBI BBIJEPKUBATHCS JJISl HUX OUYCHD
TOYHO, 1a0bl HE CO3/1aJlaCh Yrpo3a )KU3HU YeJIOBEKaA.

B xopabiie, KoTOpbIii Ha HECKOJIBLKO YaCOB WJIU JaXe CYTOK CTAHOBUTCS JIOMOM



JUISi KOCMOHABTa, JOJKHBI OBITh CO37aHbl HOPMAJIbHBIC UEJIOBEUECKUE YCJIOBUS —
KOCMOHABT JIOJKEH JblllIaTh, IHUTh, €CTh, CIMaTh, OTIPABIATh ECTECTBEHHbBIC
norpedHocTH. OH JOKEH MMETh BO3MOXKHOCTh B IIPOLIECCE I0JI€Ta pa3BOpavyrBaTh
KOpalOJyib 10 CBOEMY YCMOTPEHHUIO U MEHATh OpOUTY, TO €CTh KOpaOyib MPU CBOEM
JIBIKEHUU B TMPOCTPAHCTBE JOJIKEH JIETKO MEPEOPUEHTUPOBATHCS U YNPABISATHCA.
Jlist Bo3BpareHus: Ha 3eMIII0 KOCMHUYECKHH KOpaOyib JOJKEH IMOTAaCHTh BCIO TY
OFPOMHYIO CKOPOCTb, KOTOPYIO COOOIIWIA €My TpH CTapTe paKeTa-HOCHUTEIb.
Ecnu 661 3emist He umena atMocepsl, Ha 3TO MPUIILIIOCH Obl TOTPATUTH CTOJIBKO e
roproYyero, CKoJbKO OBLUIO M3pPacxo/I0BaHO MpU Mojabeme B kocmoc. Ho Ha 3emute,
€CJIM OCYIIECTBJIATh TOCAAKYy MO OYEeHb IOJIOrOM TPAEKTOPHUH, TOCTEIEHHO
MOTPYkasiCh B IUIOTHBIEC CJIOWM aTMOC(EPHI, TO MOKHO 3aTOPMO3UTH KOPaOJib O BO3AYX

C MUHUMAJIBHOM 3aTPaTOi TOPIOYETO.

«BocTok» nu «Mepkypuin»

Kak coBerckue "Boctoku", Tak u amepukanckue "Mepkypun'" OCyIECTBIISIN
MOCaJKy MMEHHO TaKUM 00pa3oM M ITUM OOBSICHSIOTCSI MHOTHE OCOOEHHOCTHU MX
KOHCTpYKIMU. [1OCKONbKY 3HAUUTENIbHASl YaCTh YHEPTUU MPU TOPMOKECHHUH UJET Ha
HarpeB Kopabiis, To 0e3 XOpolel TerIOBON 3alUThl OH IpocTo croput. [losTomy
MPUXOJIUTCS 3alUIIATh KOpaOIu TPOMO3JAKUMH KapONPOUYHBIMU TEILI03aIUTHBIMU
obonmoukamu. (Hampumep, Ha coBeTrckom "Boctoke" ee Bec coctapisn 800 kr —
TPETh BCErO Beca CITyckaemoro ammapata.) JKemas mo BO3MOXHOCTH OOJIErdWTh
KOpaOyib, KOHCTPYKTOPHI CHa0Xajad ATUM DKPAaHOM HE BeCh KOpaOib, a TOJBKO

KOpITyC CITyCKaeMOro arrapara.



Takum  oOpa3oM, ¢ caMOoro Hadajga YTBEpAWIAch  KOHCTPYKIIHS
paszenstonierocsi kopabsns (oHa Owuta onpobOoBaHa Ha "Boctokax', a moToMm crala
KJIACCUYECKON [IJIT BCEX COBETCKMX M MHOTHMX aMEPUKAHCKHUX KOCMHUYECKHX
kopabmeit). KopabGiab cocTouT kKak OBl W3 JABYX CaMOCTOSATEIBHBIX YaCTEH:
mpuOOPHOTO OTCEKA U CITYCKaeMOTo ammapata (ITOCIeIHUN CITY)KUT BO BpeMs ToJieTa

KaOMHOM KOCMOHABTA).
CpencrBa BbIBeIeHUS

I'maBHpIM  ¢axkTOpOoM,  BIMAIOIIMM  HA  Ju3aiH  KopaOnst  Obuia
IpPy30II0IEMHOCTb pakeTel-HOocuTens. 1 nByxcrynenuaras P-7, u «Atnac» Morin
BBIBECTH Ha HU3KYIO OKOJ03eMHYI0 opOuty mpumepHo 1300 kr. Ho mis «cemepku»
ycnenu orpaborarh B JYHHbIX nyckax 1959 roma Tperbto crymeHb — 050k «E»,
IIOBBICUB T'PY30IIOABEMHOCTDh TpexcTyneHdaron pakersl 10 4,5 ToHH. A CIIA Bcé
HUKAK HE MOIJIM OTpadoTaTh 0a30BbI JBYXCTyNEHYAThld «ATiac», W NEepBbIU
TEOPETUYECKU BO3MOXKHBIM BapHUaHT «ATiac-AJKeHa» IOJETeN TOJBKO B Hayaie
1960 rona. B pesynprare noayuusics aHEKI0T — coBeTckue «Boctoku» Becunu 4,5

TOHHBI, a Macca «Mepkypusi» Obuta cpaBHUMa ¢ Maccor «CryTHHKa-3» — 1300 Kr.
BHemnue 3jieMeHThI KOHCTPYKIUHN

PaccmoTpum cHavana Hapy ) HYIO 4acTh KOpaOJei:

re 26.0 ft (7.91 m) - -

~(w 68'T) ¥ TZ'9~

«Bocmokxy

1 - IBuratenun otaeneHus W TopMoXeHus, 2 - TennosawiuTa,
3 - O6buTaeMblil oTceK, 4 - MapalloTHbIN OTCeK, 5 - AHTEHHbII OTCeK,
6 - CucreMa aBapHitHOro cnaceHus.

«Mepxypuu»



dopma Kopiyca

«BocTok» Ha yd4acTKe BBIBEJACHUS HAXOJIWJCA TMOJ cOpachlBa€MbIM
obtekateneM. [10o3ToMy KOHCTPYKTOPOB HE BOJHOBAJA a’pOAMHAMUYHOCTH (hopm
KopabJis, a TakyKe MOKHO OBLTIO CITOKOMHO pa3MeIiaTh aHTCHHBI, OAJIJIOHBI, K031
TEPMOPETYJSILMA M TNPOYME XPYIKHUE 3JIEMEHThl Ha MOBEPXHOCTH ammaparta. A
0COOCHHOCTH KOHCTpyKuuu Onoka «E» ompemenunu XapakTepHbIH KOHHYECKUH
«XBOCT» KOpaoIs.

«Mepkypuit» e He MOrI IO03BOJUTh ce0e TalluTh Ha OpPOUTY TSIKENbIH
obtekatenb. [loaToMy KOpaOiab MMeEN a’poJMHAMUYECKYI0 KOHHUYECKYIO (opMmy, U

BCE YYBCTBUTEIbHBIC 3JIEMEHTHI THUIIA NIEPUCKONA OB yOUPaEeMbIMHU.

Teno3amura

[Ipu cozmanum «BocCTOKa» KOHCTPYKTOPBI MCXOAWIM W3 PELICHUH, IAIOIINX
MaKCHMaJIbHYI0 HaJIeKHOCTh. [loaTOMy (opMy ciryckaeMoro amrmapaTta BbIOpaJid B
Buje mapa. HepaBHOMEpHOCTH pacmpeneneHuss Beca oOecreuuBanga dhQexT
«BaHBKU-BCTAHBKW», KOT/Ia CITyCKAaeMBbIi armapaT caMOCTOsTEIbHO, 0€3 KaKoro-1uoo
yIpaBlIeHUS, YCTAaHABIMBAJICS B MPaBWIBHOE IIOJIOKCHHE. A  TeIrio3aluTa
HaHOCWJIaCh HAa BCIO IOBEPXHOCTH CITyCKaeMmoro ammapata. [Ipuw TopMokeHUH O

IUIOTHBIE  CJIOU aTMOC(I)epBI BOBHCﬁCTBHC Ha IIOBCPXHOCTh  IIapa OBLI0



HEPABHOMEPHBIM, TO3TOMY CJION TEILJIO3AIUTHI UMEJT PA3JIMYHYIO TOJIIIUHY.

Konnueckass ¢popma «Mepkypusi» O3Hauaja, 4yTO TEII03alllUTa MOTpedyeTcs
TOJBKO CHHU3Y. C OJTHOWM CTOPOHBI, 3TO 3KOHOMUJIO BEC, C APYrOM CTOPOHBI, HEBEpHAs
OpHeHTaIs KopabJig MpHu BXOJAE B IUIOTHBIC CJIOU aTMOC(Ephl 03HAYaIa BBHICOKYIO
BEPOSITHOCTh €ro paspyiuieHusi. Ha BepxHell yacTu Kopalisi CTOSI CHEHHATbHBIN
adPOAMHAMUYECKUN CTIOWIIep, KOTOPBIA JOKEH ObUT TepeBepHYTh «MepKypuii»
KOpPMOM BIIEpEI.

Uro nr000MbITHO, MaTeprall TEII0O3alIMThl ObLT CX0XHM — Ha «BocToke»
NpOINUTAaHHAS CMOJION acOecToBasi TKaHb, HAa «MeEpKypun» — CTEKJIOBOJOKHO U
pe3uHa. B o0Ooux ciydasx TKaHENOAHOOHBIM MaTepuall ¢ HAMOJHUTEIEM Cropal
MOCJIIOWHO, A HAINOJHWUTEIb HCHApSUICA, CO34aBas JOIOJHUTEIbHBIM  CJION

TETUIO3aUTHI.
Topmo3Has cucrema

Topmo3Ho#i nBuratens «BocToka» ObuT HenyOMMpoBaHHBIM. C TOYKH 3peHUs
Oe3omacHocTH 3TO ObUIO HE OueHb XopoumuMm pemeHueMm. Jla, «Boctokm»
3aIyCKaJIMCh TaK, YTOObI B TE€UCHHE HEHENN 3aTOPMO3UTHCS €CTECTBEHHBIM 00pa3oM
00 armocdepy, HO, BO-TIEPBBIX, y)Xe¢ B moiére [arapmHa opOurTa ObLa BBIIIIC
pacueTHOM, YTO (PaKTHUUECKU «BBIKJIIOYAJIO» ATY PE3EPBHYIO CHCTEMY, a BO-BTOPBIX,
€CTECTBEHHOE TOPMOKEHHE 03HA4yaso IOCAAKY I'Ie yYTOJHO OT 65 rpagyca ceBepHOMN
UPOTHL 10 65 rpagyca rOKHOW MUPOTHL. [IpyunHA 3TOr0 KOHCTPYKTHBHAas — JiBa
XKPJI B kopabib He Bi€3aJM, a TBEPJAOTOIUIMBHBIC JBUTATEIM TOrJa HE ObLIU
ocsoeHbl. Hapexnocts T/IY mnoBeimana MakcHUMalbHash IPOCTOTAa KOHCTPYKLIMH.
beiBanmu ciyuam, xorma TJY naBana 4yTh MEHBIIMK HMMITYJIBC, YEM HYKHO, HO
MOJIHOTO OTKa3a He ObLIO HU pasy.

Ha «Mepkypun» 3a TEIIO3alUTHBIM IIIMUTOM CTOsUI OJIOK JBHUTrateneu
pa3neneHuss U TopMmoxkeHus. O6a Tuma jBuratenedl ObUIM YCTaHOBJIEHBI B TpeX
AK3EMILISpax Juist Oosblel HaJle)KHOCTU. [IBUraTrenu pas3aeneHus BKIOYAIUCh cpasy
1ocjie BBIKIIOYEHMs JIBUraTelied paKeThl-HOCUTENS JUIsl TOro, 4ToObl Kopabib

OTOIIENT OT PAKCTBI-HOCUTCIIA Ha Oe3omacHoe pacCTOAHUC. TOpMO3HLI€ ABUTI'aTCIIN



BKJIFOUAJIUCh ISl c¢XoJa ¢ opOuThl. J[jis TOro, 4yTtoObl BEPHYTHCS C OPOUTHI, ObLIO
JOCTATOYHO OJHOr0 CcpadoTaBIIEr0o TOPMO3HOro aABurarens. biok nBurartenei

KpPEMWICS Ha CTAJIbHBIX JIEGHTAX U COPAChIBAJICS MOCIE TOPMOKEHUS.
Cucrema nmocaaku

Ha «Bocrokax» mmior caawics OTIeIbHO OT Kopabiss. Ha Beicore 7 kM
KOCMOHABT KaTallyJIbTUPOBAJICS M CaJWICS CAMOCTOSTENbHO Ha mapamrore. s

OO0JIBbIIIEeH HAJIEKHOCTH, MAPATIOTHAS CUCTeMa Obla AyOIupOoBaHa.

Cxerma np CITyC T o paral
KK «BOCTOK» C KaTaIlyJbTHpOBaHMeM
KOCMOHABTA M CIIYCKOM ero Ha IapaumxTe
1- OTOeNeHMe TOPMOSHOINO M BBEEISHME

OCHOBHODO NapaioTa Ha BHCOTE 2,5 RM?

2 — OTCTpEN JMKa M BEENEHME TOPMOSHODO)
MAapaTa HA BHCOTE 4 KM

3 — OTCTPEN JHKa M KaTAIYJIbTHPOBIHME|
KOCMOH&BTAR H& BHCOTE 7 KM;

4 — BPENEHME TOPMOSHOIO NAPAUTR;

5 — OTmeneHMe TOPMOSHONO K BBEISHME|
OCHOBHODO NapamoTa, OTHE e HME|
ROCMOHRBTA OT KPECNa Ha BHCOTE 4 KM;
6 — OTOEeNeHME HASEMHODO &BapMIHODO|
sanaca ¥ HaOOYE JOODKHM.

Ha «Mepkypusix» HUCIOIb30Bajach Uied MOCaAKu Ha BOAy. Boma cmsrdana
yaap, a 6oapuioil guior CIIIA He ucHbITBIBaN TPYAHOCTEH C MOUCKOM KAarCyJibl B
okeaHe. [y cMmsrdyeHus yzapa O BOJY PACKPBIBAICS CIEHHATbHBIA BO3AYIIHBIN

MEIIOK-aMOpTU3aTOP.

TKaHb ' -}
C OTBEPCTUAMM il

Tenno3aWwmnTHbIH WUT



Hctopust mokasana, 4To MOCaJ0YHbIE CUCTEMbI OKa3aJIMCh CAMBIMU OMACHBIMU
B npoekrax. I'arapun 4yts He cen B Boary, TutoB npuseMitniics psaom ¢ IOE310M,
[TormoBuy 4yTh HE mMONOMAalCAd Ha KaMHSX. ['pUCCOM YyTh HE YTOHYJ BMECTE C
Kopabusiem, a Kapnenrepa rckanu 0oJibliie yaca U yKe Hadajdu CUYUTaTh noruomum. B
MOCJICTYIONINX KOpaOisX HEe ObLJI0O HU KaTalyJIbTHPOBAHUS MHIIOTA, HU TOMYIIKHU-

aMopTU3aTopa.
CucreMbl aBAPHUIHOT0 CIIACEHUS

[lItaTHass cuctema KaramyJbTHUPOBAHUS KOCMOHaBTa Ha «Boctoke» morna
paboTaTh Kak CHUCTEMa CIIACEeHHUs Ha HA4aJbHOM Y4acTKe TpaekTopuu. B oOTekarene
OBLJIO OTBEpPCTHE JJI IMOCAJAKM KOCMOHABTa M aBAPUWHOIO KaTamyJbTUPOBAHUS.
[Tapanror MOr HE yCHETh PACKPBITHCA B ClIy4ae aBapUM HA MEPBbIX CEKYHIAX MOJIETA,
MO3TOMY CIIpaBa OT CTApPTOBOI'O CTOJa ObLIa HATSAHYTA CETKA, KOTOpas JAOJHKHA ObLia
CMSITYUTD I1aJICHUE.

Ha Gosbiioit BeicoTe KOpaOib JOKEH ObLIT OTAETUTHCA OT PAKEThI, UCIIOJb3YsI
mTaTHele cpenacrBa pasneneHus. Ha «Mepkypusix» crosuia cucrema aBapUHOTO
CHAceHUs, KOTOpas JOJDKHA Oblla YBECTH KalCylly OT pPa3pyLIarollelcs paKeThl
Ha4YMHAs OT CTapTa M JO0 KOHIIA TUIOTHBIX CI0€B atMocdepsl. B cioydae aBapum Ha
OO0JIBIION BBHICOTE MCTIOIB30BAIACH IITATHAS CUCTEMA Pa3/IeNICHUS.

KaramynbTupyembie Kpecia B Ka4eCTBE CHCTEMBbI CHACEHUs HCIOJIb30BAINCH
Ha «J[>xeMuHW», a Takke ucnbpiTaTenbHbIX nonérax «Cneric [lartna». CAC B cTune

«Mepkypusi» cTosiia Ha «AMOJIIOHAX» U JI0 CUX MOpP CTaBUTCS HA «COIO3BI.
JIBUraTe/iu opueHTANUN

B kauectBe pabouero Tena [ OpUEHTAUMKU Ha Kopabie «BocTok»
HCIIOIB30BAJICS CKAThIM a30T. [ TaBHBIM JIOCTOMHCTBOM CHCTEMBI ObljIa MPOCTOTA —
ra3 coepKaJics B map-0ajIOHax U BBIMTYCKAJICS ¢ IIOMOIIBIO TIPOCTOM CHUCTEMBI.

Ha xopabne «Mepkypuii» HCHOIB30BAIIOCH KATAIUTUYECKOE Pa3NIOKECHUE
KOHILICHTPUPOBAHHOU nepekrucH Boaopoaa. C TOUKHU 3peHHUsl YAEIbHOI0 UMIYJIbCA 3TO

BBITOJIHEE C)KATOTr0 rasza, HO 3amachl pabodero Tena Ha «MepKypusx» ObLIH KpaiiHe
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MaJibl. AKTUBHO MaHEBPHUPYs, MOXKHO ObLIO TOTPATUTh BECh 3arac MEePEKUCU MEHBIIIE
YeM 3a OJIMH BUTOK. A Bedb €€ 3amac HY)XHO ObLJIO COXPaHUTbH JJIs ONepaluid 1mo
OpPUEHTALlMU MPU MOCAJKE... ACTPOHABTHI HEIJIACHO COPEBHOBAIMCH MEXIY COOOM,
KTO TIOTPATUT MEHBIIE MEPEKUCH, a yBIeKmuicsa dhortorpadueri Kaprnenrep nmoman B
CEphE3HYIO MEPENeIKy — OH HE3KOHOMHO TpaTil pabodee Telno Ha OPUEHTAIUI0 U
MEePEKUCh 3aKOHYMIIACh B Tporiecce mocaaku. K cuacteio, BeicoTa Oblia ~20 KM U
KaTtacTpodbl HE CIYUUITOCH.

B nanbHelimiem mnepekuch kak pabodee TEIO HCIOJNb30Bajdach Ha IMEPBBIX

«Coro3ax», a 3aTeM BCe MepeInId Ha BRICOKOKUIsIe koMmnoneHTsl HJIMI/AT.
Cucrema TepMoperyJsiiuu

Ha «Bocrokax» HCHOJb30BAIMCH JKAIIO3U, KOTOPBIE TO OTKPBIBAJINUCH,
YBEIMYMBAs M3YYaOIIYIO IJIOIIAb Kopabiid, TO 3akpbiBaiuch. Ha «Mepkypusix»
CTOsJIa CHUCTEMa, WCIONb3YyIOUlash uchnapeHue BoAbl B Bakyyme. Ona Obuia
KOMIIAKTHEW U Jierde, HO MpooJieM ¢ Hel ObLIo OoJble, HanpuMep, B onére Kynepa

OHa 3HaJia TOJIBKO JABa COCTOAHUSA — <GKAPKO» U «XOJOAHO.
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BHyTpeHHMe 3J1eMeHThI KOHCTPYKIMHU

BayTpeHnHss1 koMIoHOBKa kopadiist «BocTok»:

1 AHTEHHa CHCTEMbl KO-
MaHAHbLIX PAAHONNUHUA.
2 AHTEHHa CBA3M,
3 Koxyx 3NEKTPOpasL-
eMoB.
4 BxogHoM NioK.
5 Koutensep ¢ nuuen.
6 CTsnKHbLIE NEeHTLI.
7 NeHTOYHbLIEe AHTEHHDI.
8 Topmo3HnO#n asMrarenso.
9 AHTEHHbI CBA3MN.
10 Cnyxebxbie nwokw.
11 NpubopHbIK OTCEK C
OCHOBHbIMM CHCTEMaMM,
12 MpoBoaKa 3aXUraHuna.
13 BannoHbl NHEBMOCKCTEMbI.
14 Karanynstupyemoe
Kpecno.
15 PagnoanrenHa.
16 UnniomMuHaTop Cc oONTH-
YECKHM OPHEHTHPOM.
17 TeXHONOrMYECKUH  NIOK.
18 Teneau3noHHan Kkamepa.
19 Tennozawmura wu3 abns-
UMOHHOTO Marepmuana.
20 Bnok aneKkTPOHHOW
annaparypesl.

BHyTpeHHss KoMIOHOBKa Kopabiist «MepKypuii»:

Kamepa naHenn WHCTPYMEHTOB

Bak nepekucH soaopoaa
EmMkocTb ¢ BoAO#

4
TopHo3Hble

Asuratenn /

Nk

Conna kpeHa

WnnwunnaTop

Pyuka asapHiiHoro
npekpawexna nonéra

MaHenn HHCTPYMEHTOB

Bannou c rennem

% @ Conna TaHraxa

Cucrema ceasmn

Cucrema xunsHeobecneyenns

T -
Pyuka 3anacHoil

ynpasnexns napaior g
Conna
pbICKaHNA AaTunku
ropH30HTa
OcHoeoil ’ AHTEHHa
napawwr

A3poaAnHaMHYecKnii cnoitnep
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Ilanenb HHCTPYMEHTOB

[Tanenu HHCTPYMCHTOB HarJIs1AHCC BCCIro IMOKA3bIBAKOT pPasHULY IMOAXOOAOB B
IMPOCKTUPOBAHHH. «BocTok» AcaIn IIPOCKTUPOBIIUKN PAKET, ITO3TOMY €TI0 IAaHCIIb

HHCTPYMCHTOB OTJIMYACTCA MUHUMYMOM 3JICMCHTOB YIPABJICHUSA:

@omoepagus. Ocnosnas namerns.

«Mepkypuit» e fenanu ObIBIINEe KOHCTPYKTOPbI CAMOJIETOB, J1a U aCTPOHABTHI
npuiarajii yCwius K TOMYy, 4yTOObl KaOuHa ObUIa JJisl HUX NpUBBIYHOU. [ToaTOomy

AJIIEMEHTOB YIPaBJIEHUS Topa3ao OoJiblIe:

B TO ke Bpems cXOXecTb 3a/ad MOpOAWIa OJMHAaKoBble mpuOopbl. M Ha
«Bocroke» n Ha «MepKypun» ObUI I100yC C YaCOBBIM MEXaHU3MOM, ITOKa3bIBAIOIINI
TEKyIllee ITOJIOKEHHE allllapara u pacuyeTHoe MecTo nocaaku. M na «BocTtokax» u Ha
«Mepkypusix» ObUIM HMHJIMKATOpPBl 3TalnoB Moi€ra — Ha «MepKypusax» 3TO

«YmpaBiieHUE TMOJETHBIMU OIEpallMsIMU» Ha JIEBOM IaHenu, Ha «Bocrokax» —
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uHaukatopbl  «Cnoyck-1», «Cnyck-2», «Cnyck-3» u  «lIpuroroButbest K

KaTamyJlbTUPOBAHMIO» HA LEHTpasibHOW naHenu. Ha obonx kopabmisx Obuia cuctema

PYYHOU OPUEHTALINH:

«B3zop» na «Bocmoxaxy. Ecnu na nepugheputinoti uacmu co 6cex cmopon
20pU30HmM, a 3emisi 8 YeHmpe O8UNCeMCcsl CHU3Y 86ePX, MO OPUESHMAYUS HA

mopmooitcenue npasujibHda-l.

Ilepuckon na «Mepkypusixy. OmmemKu nOKa3vl8aom NPAsUIbHYIO

OPUEHMAYUIO HA MOPMOIACEHUE.
CucremMa xu3HeooecneyeHUus

Ha o6oux kopabmsx moner mpousBoawicsa B ckadanapax. B «Boctoke»
nojiiep kuBanach armocepa Oim3kasi K 3eMHOM — jaBieHue 1 aTM, B BO3ayXe
kuciopoa U a3zoT. Ha «Mepkypusix» sl 5KOHOMHHM Beca atMocdepa Obljia 4HCTO

KUCJIOPOJIHAS TPHU TIOHMXKEHHOM JaBJIEHUHU. OITO JO00ABISIIO HEYIOOCTB —
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aCTPOHABTY HYKHO OBLJIO OKOJO JIByX 4YacOB Iepej MYCKOM JIbIIIaTh B Kopabie
KHUCJIOPOJIOM, TPU BBIBEJECHUU HYXKHO OBLUIO CTpaBlMBaTh aTMOc(epy W3 KarcCyJbl,
3aTE€M MEPEKPhIBATh BEHTWIAIMOHHBIN KJIANaH, a MPH MOCAJKE CHOBA OTKPBIBATH €0
JUTSI TIOBBITIICHUS TABJICHHSI BMECTE C aTMOC(EepHBIM.

CaHuTapHO-TUTHEHHYECKAss cUcTeMa Obuta Oojiee  MpPOABUHYTAs  Ha
«Boctokax» — jeras HECKOJIbKO CYTOK ObUTa BO3MOXXHOCTH YIOBJIETBOPEHUS
OombII0M 1 Masoi morpedbHoctei. Ha «Mepkypuu» CTOSUTH TOIBKO MOYETIPUEMHUKH,

OT OOJIBIIIMX TUTUEHUYECKUX MPOOJIeM criacaja creluanbHas I1eTa.
DJIeKTPOCHCTEMA

O6a kopaliisi UCHOJIB30BAIM JHEPTUI0 AKKyMYJSTOpOB. «Bocroku» Obuin
MOBBIHOCMBEE, HA «MepKypusix» cyTouHbli onér Kynepa 3aBepiiancs B yCJIOBUSAX

OTKa3a J00poil MOJIOBUHBI TPUOOPOB.
"Cor3-Anosion"

15 wmronsa wmenonHunocs 40 ser muccun "Coro3-AnoiioH", UCTOPUYECKOMY
MOJIETY, KOTOPBIM YAaCTO CUMTAIOT OKOHYAHMEM KOCMHUYECKOM IOHKH. BriepBbie n1Ba
KOpabJisi, TOCTPOCHHBbICE HA TMPOTUBOMOJIOXKHBIX TMONYIIAPUSIX, BCTPETWINCH U
COCTBIKOBAIIUCH B KocMmoce. "Coro3" u "AnouioH" ObIIH YK€ TPETbUM MOKOJIEHHUEM
KOCMHMUYECKHX anmapaTtoB. K 3TOMy MOMEHTY KOHCTPYKTOPCKHE KOJIJIEKTHBBI YK€
"HAOWJIM IUIIKK" Ha TEPBBIX SKCIIEPUMEHTaX, U HOBbIE KOPAOIU JIOJKHBI ObLIH
HaXOJUThCS B KOCMOCE JIOJITO U BBITMOJIHATH HOBBIE CIIOXKHBIE 3a7a4uu. [ymato, Oyner
WHTEPECHO TOCMOTPETh, K KAKUM TEXHUYECKUM PEIICHUSM MPUILIN KOJUICKTUBBI
KOHCTPYKTOpPOB.

JIroOoneITHO, HO B M3HAYaJbHBIX IIaHax U "Coro3bl" B "ANOUIOHB" TOJDKHEI
ObuM cTaTh anmapatamu BToporo mnokoneHus. Ho B CIIIA pocratoyHo ObICTpO
OCO3HAIU, 4YTO MEXIY TMOocaeqHuM TmosneToM "Mepkypus" U TepBbIM MOJIETOM
"AnomtoHa" MpoMIeT HECKOJIBKO JIET, U JIJIsl TOTO, YTOOBI ATO BpeMs HE TPOIMaio 3psl,
obu1a 3amymena nporpamma "Jxemunu". A CCCP oretnn Ha "J[)keMuHH" CBOMMH

"Bocxonamu".
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Taxxe, myig oboux amnmnapaToB riaBHou uenbto Obuia Jlyna. CIHA He xanenu
JIEHET Ha JIYHHYIO TOHKY, ToToMy 4TO 10 1966 roga CCCP nMen npuopureTr BO BCeX
3HAYMMBIX KOCMUYECKHUX TOCTHKEHUAX. [IepBblil CIyTHUK, IEPBBIE JIYHHbIE CTAHLIUH,
NEpBBIA YEIOBEK Ha OpOUTE U MEPBBI YEIOBEK B OTKPHITOM KOCMOCE - BCE 3THU
JIOCTHXKEHUS OB COBETCKUMHU. AMEPUKAHIIBI N30 BCEX CHJI CTPEMUIIUCH "JTOTHATH U
nepernars”" CoBerckuii Corw3. A B CCCP 3agaya mnWJIOTHPYEMOW JIYHHOM
nporpaMMbel Ha (OHE KOCMUYecKuX mo0ea 3aTMeBajiach APYTMMU HACYIIHBIMU
3aja4aMy, Hanpumep, Hajao Obuto poroHsaTs CIIIA mo xonnuyecTBy GayyIMCTUUYECKUX
paxet. [Iunotupyemsble JTyHHBIE IPOIPAMMBI - 3TO OTAENbHBIN OOJBIION pa3roBop, a
3J1€Ch MBI IIOTOBOPHM IO amnmnapaTel B OpOUTAIBLHON KOHPUIypaluu, TakKot, B KaKou
OHM BcTpeTwinch Ha opOute 17 wuronst 1975 ropma. Takke, MOCKOJIbKY KOpaOib
"Coro3" JieraeT MHOrO JIET W NpeTepresa MHOXECTBO MOJAU(pUKALUN, TOBOPS O
"Coroze", Mbl OyjieM UMETh B BUJY BEepCUU OJu3KHE MO BpemeHu K mnonery "Coro3-

Anostona'.
CpencrBa BbIBeIeHUS

Pakera-HocuTenb, MpO KOTOPYIO OOBIYHO PEIKO BCIIOMHHAIOT, BBIBOJUT
KOCMHUYECKHI KOpaliib Ha OpOUTY M OINpeeNsieT MHOTHE ero apaMeTphl, II1aBHBIMU
U3 KOTOPBIX OYAyT MaKCUMaJIbHBIA BEC M MAKCUMAJIbHBIN BO3MOXKHBINA TUAMETD.

B CCCP nns BeIBOJ@ HOBOIO KOpaOJisi Ha OKOJIO3EMHYIO OpPOMUTY pEeLINId
HCIIOJIb30BaTh HOBYIO Mojudukanuio pakersl cemercta "P-7". Ha PH "Bocxoxn"
3aMEHWJIM JBUTATEllb TPEThel CTyneHM Ha Oosiee MOUIHBIM, YTO YBEIUYHIIO
rpy30n01beMHOCT ¢ 6 10 7 ToHH. KopaOnap He MOr uMeTh auamerp Oosblie 3
METPOB, NOTOMY 4TO B 60-X romax aHaJOroBbIE CHUCTEMBI YNPABJIEHHS HE MOIJIH

CTaOMIIM3UPOBATH HATKATIMOEPHBIE OOTEKATEIH.
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50 m
cneTema
ABAPUHHOTO
cnacenmns

50670

KOCMMMCCKMA

KOPAGAL

FOAOBHOR
OGTeKATCAL

40 m

NEPEXOAHBIA
orcex

Bak ropiosiero,
Kepocun

OTCEK CHCTEMB
YOPADACHMUA 1
cHcTemul
MIMCPCH

Bax OKMCAMTEAS,
KHCAOPOA

MAPLICIR
aBMraTeas

Gepma
nepexoanas

NPHGOPHBIA
orcex
L 6K OKUCAUTEAR,
KHCAOPOA

mexbaxooun
orcex

Bax

KepocuH

GaK OKMCAWTEAR,
KMCADPOA

Maplensie
asurarean

pyAenwc
AnMrarean

Cnesa cxema PH "Corw3", cnpasa - cmapm xopabas "Cor3-19" muccuu "Coros-
Anonnon”

B CIHA s opOWTaIbHBIX MOJETOB  HMCIOJIb30BAJIACH  CIELUAIBHO
paszpaborannas mis "AmomtonoB" PH "Saturn-1" B momumdukammu -1 ona morma
BBIBECTH Ha opOuTy 18 ToHH, a B Moaudukanuu -1B - 21 Tonny. Inametp "CatypHa"
MPEBBINMIAT 6 METPOB, MOITOMY OTpaHUYEHHS] Ha pa3Mep KOCMHUYECKOTO Kopabiis
ObLITM MUHUMAJIbHBIMH.

ITo pasmepam u Becy "Coro3" serue, Tonbie u menbiine "Anosmiona". "Coro3"
Becuin 6,5-6,8 T. M WMeN MakCUMaldbHbIA auamerp 2,72 M. "AmnomioH" wumen
MaKCUMaJIbHYI0 Maccy 28 T (B JyHHOM BapuaHTE, JJI OKOJIO3€MHBIX MUCCUUN
TOIUIMBHBIE OaKK ObUIM HE MOJIHOCTHIO 3AJIMThl) U MaKCUMaJIbHBIN 1uamerp 3,9 M.

"Coro3" u "AnomioH" peanu3oBBIBAIM CTABIIYK YK€ CTaHAAPTHOW CXEMY
aeneHust kopabis Ha orcekn. O0a kopabiusi UMenn MpUOOPHO-arperaTHBIA OTCeK (B

CIIIA oH Ha3bIBaeTCAd CEPBUCHBIM MOMYJEM), CIIyCKaeMblid amnmapar (KOMaHJIHBIN
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Moayiib). Cryckaembiii anmapar "Coro3a" Mmojaydwmiicsi O4€Hb TECHBIM, MOITOMY Ha
KopaOsib ObLT J100aBieH OBITOBOM OTCEK, KOTOPBIA TaK:Ke MOI' UCIOJIb30BaThCS Kak
HUTI030Basi KaMmepa ISl BbIXOJIa B OTKPBITHIM KocMoc. B muccumn "Coro3-Amnomion"
aMEpPUKAHCKUI KOpalib TaKXKe HMMENI TPETUH MOJYJb, CHEHHUAIBHYIO IIIH030BYIO
Kamepy ISl Tepexo/ia MexX1y KopaOasiMu.

"Coro3" 1Mo COBETCKOM TPaJMIINK 3aITyCKAJICS IETHUKOM I0J] 00TeKaTeneM. ITo
MO3BOJISUIO HE 3a00TUTHCA 00 a’poAMHAMUKE KOpaliisi Ha BHIBEICHUH U PACIIONiaraTh
Ha HApYXXKHOM TOBEPXHOCTH XPYNKHE AHTEHHbI, JaTYUKH, COJHEUHBbIE Oarapeu u
npoyue daeMeHThl. Takke, OBITOBOM OTCEK M CITyCKAaeMblid anmapar MOKPBITHL CJI0EM
KOCMHUYECKOHN TEIUIOU30ISIMU. ""ATIOIIOHBI" IPOIOIAKAIN AMEPUKAHCKYIO TPATULIAIO
- arnmapar Ha BBIBEJCHUM ObLI 3aKPBIT JIMIIh YACTUYHO, HOCOBYIO YacCTh IIPUKpHIBaJia
OajuiucTUYeCKasi KPBIIIKA, BBINOJIHEHHAs] KOHCTPYKTHMBHO BMECTE€ C CHUCTEMOM

CIIACEHMsI, @ C XBOCTOBOM YacTU KOPabJib ObLIT 3aKPBIT MEPEXOTHUKOM-00TEKATEIIEM.

Cnycxaemeit annapar
!

|
| TepmeTuunbii
: NPHGOPHBIA OTCEK ArperaTmbin oTceK

%_\ __ [surareni npudanisanns
S f ¥ OPVEHTAUMH
AxTenna

. annaparypel
N\ cBnuxenmn

nepexoaom

AxTenna \\
annaparyps \
cBnumenna

"Coro3" bonee nozounei moougukayuu 8 paspese

Cnyckaemble anmaparsl "Coro3a" u "AmnosmioHa" Moxoxkw Apyr Ha Apyra
0oJbIIe, YeM 3TO ObUIO B MPEABIAYIIMX MOKOJEHUSX KOCMHYECKUX KopaoOuseil. B
CCCP KOHCTPYKTOPBI OTKa3aJIUCh OT CPEepHUECKOro CIycKaeMoro ammapara - Ipu
BO3BpalleHun ¢ JIyHbl OH morpeboBan Obl OYEHb Y3KOrO KOpHAOpa BXOJa
(MakcumanabHas U MHUHUMAalbHas BBICOTA, MEXKIY KOTOPBIMU HYKHO TOMNACTh JJIs

YCIIEUIHOM TMOCaJIku), co3/all Obl Meperpy3ky cBbime 12 ¢, a palioH MOCaJKu
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Kouunueckuii

€Clini HC COTHsAMH, KHIIOMCTPOB.

u3Mepsicst  Obl  JecsiTKamu,
CITyCKAaeMBbIil ammapar co3/aBajl IOAbEMHYIO CHIIY TIPH TOPMOXKEHUU B aTMocdepe U,
MOBOpaYMBasACh, MEHSJI €€ HampaBJeHue, ynpasisis noneroMm. [Ipu Bo3BpalieHuu ¢
3eMHOW OpOUTHI Meperpy3Ka cHuxKamach ¢ 9 10 3-5 ¢, a mpu Bo3BparnieHuu ¢ JIyHsI - ¢
12 no 7-8 ¢. YmpaBnsieMblii CIIyCK CEphEe3HO PACIIHUPSI KOPUIOP BXOJa, TIOBBIIIAS

HAaIACKHOCTb IIOCaAKHU, U OYCHb CCPbC3HO YMCHBLIIAI PA3MCPLI paﬁOHa IIoCaaKu,

o0Jieryast MOMCK U 9BAKYalluK0 KOCMOHABTOB.

Continuum
Core

Continuum
Flow

Rarefied
Region

;

| Temperature

Density

Pacuem HecumMmempuiHoco obmexanus KOHYCca npu mopmOosNCeHUU 6 amMocgbepe

Rg o
: —+ R
50
;:? 3

=z

i 3 5]
ll'_ £r°

i il |
a 0

Cnyckaemvie annapamel "Corosza" u "Anonnona”

Jluamerp 4 M, BBIOpaHHBIN 171 "AMOUIOHA", TO3BOIIII ClIeJIaTh KOHYC C YIJIOM
nosrypactopa 33°. Takoil ciyckaeMblid anmnapar UMeeT a3poIMHAMUYECKOE KaueCTBO
nopsanka 0,45, a ero OOKOBBbIE CTEHKM TMPAKTHUYECKH HE HArpeBaloTcs IMpu
TopMmoxkeHuu. Ho ero HemoctaTtkom ObUIM JIBE TOYKM YCTOMYMBOIO PABHOBECHUS -
"AnoyuioH" JOJKeH ObUT BXOJIUTH B aTMOc(epy OpUEHTUPOBAHHBIM JHOM IO
HaIpaBJICHUIO TOJIeTa, NMOTOMY 4YTO B Ciiyyae BXoja B aTmocdepy OOKOM, OH MOT

NEPEBEPHYTHCS B MOJIOKEHUE "HOCOM BIiepeA" U MOryouTh acTpOHABTOB. J(namerp

2,7 m qnst "Coro3za" nenan Takol KOHYC HEpalMOHAJIBHBIM - CJIMIIKOM MHOI'O MECTa
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nponagano BnycTyr. [loaTomy Obul co3paH ciyckaeMbld ammapar Tuma "dapa" ¢
yriioM nojiypactBopa Bcero 7°. OH 3((PEeKTUBHO HCMOIB3YET MPOCTPAHCTBO, UMEET
TOJILKO OJIHY TOYKY YCTOMUMBOTO PaBHOBECHS, HO €0 a’pOJMHAMHYECKOE KaueCTBO
ke, mopsaka 0,3, a 11t 00KOBBIX CTEHOK TPEOYETCs TEIUIO3aIINTA.

B kauecTBe TEmIO3alIUTHOTO MOKPHITUS HCIOIB30BAINCH YK€ OCBOCHHBIC
matepuasibl. B CCCP mpumensiu ¢deHon-hopManbaeruaHble CMOJIbI Ha TKaHEBOU
ocHOBE, a B CIIIA - 31IOKCHIHYIO CMOJY Ha MAaTPHIIE U3 CTEKIIOIJIACTUKA. MexaHu3m
paboThl OBLT OJIMHAKOBBIM - Terio3almuTa oOropaja W paspyllaiach, CO3/aBas
JIOTIOTHUTEINIbHBIN CIION MeXay KopabiieM u arMmocdepoil, a CropeBllue YaCTUIIbI

IMIPpUHUMAJIN Ha ceds u YHOCHUJIN TCIJIOBYIO SHCPI'ULO.
I[BI/IFaTeJILHaﬂ CucremMa

N "Anomnonsl" u "Coro3pl" MMeENIM MaplIeBbIE JBUTATENW [JIs KOPPEKIUU
OpOMTBI W [BUTATEIM OpPUEHTAUMUU JJII HW3MEHEHUs TOJIOKEHUs Kopalis B
IIPOCTPAHCTBE U BBINOJIHEHUS TOYHBIX MaHEBPOB 1O CThIKOBKE. Ha "Coro3e" cucrema
OopOUTaIbHOIO MAaHEBPUPOBAHMSA ObUIa YCTAHOBJEHA BIEPBBIE JMJII COBETCKUX
KOCMHUYECKHUX Kopabiielt. [1o kakuM-To mprUYMHAM KOHCTPYKTOPBI BHIOpAIN HE OUYEHb
yIauHyI0 KOMIIOHOBKY, KOTJa MapIIeBbli JBUraTedh padoTand OT OJAHOIO TOILIMBA
(HOIMI+AT), a nuratenu mpuYaJvBaHUs U OPUEHTALUUA - OT APYroro (MepeKuch
Bojopoza). B coueranuu ¢ Tem, uro Ha "Coroze" 6aku BMemanu 500 Kr TOruiMBa, a
Ha "Anomnone" 18 TOHH, 3TO TPHUBENO K Pa3HUIIE 3araca XapaKTePUCTUUECKOUN
CKOPOCTH Ha MOPANOK - "AMNOMIOH" MOTI M3MEHUThH CBOIO ckopocTh Ha 2800 m/c, a
"Coro3" Tonbko Ha 215 M/c. bonbimmii 3amac xapakTepUCTHYECKOW CKOPOCTU JaKe
HE03aIpaBIeHHOr 0 "AmnoiutoHa" aenan ero O4eBUIHBIM KaHAUAATOM Ha aKTUBHYIO

POJIb pH COJMKEHUH M CTHIKOBKE.
Cucrema nmocaaku

CucreMbl TIOCAJIKM pPa3BUBAIM HApPAOOTKH WM TPAIUIMU COOTBETCTBYIOIIHMX
ctpad. CIIA mnpomomkanu caxarh Kopabiau Ha Bomy. [locie sKCHEpUMEHTOB C

cuctemamu mnocagku "MepkypueB" u "JlxemuHu" ObLI BBIOpaH TPOCTON U
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HAJIe)KHBIA BapuUaHT - Ha Kopalje CTOSUIM JiBA TOPMO3HBIX U TPU OCHOBHBIX
napanitora. OCHOBHBIE MApaIllOThl ObUIM pE3EpBUPOBAHBI, U Oe3omacHas Mocajka
o0OecrieurBaiach MpU OTKa3e OJTHOTO U3 HUX. Takoil 0TKa3 Mpou3olena Ipu MOCaaKe
"AmnosioHna-15", 1 HUYEro CTpAIIHOrO HE CAYYWIOCh. Pe3epBupoBaHue mapaiiroToB
MO3BOJIUJIO OTKA3aThCS OT MHAMBUAYAIbHBIX MApallllOTOB acTpOHABTOB "Mepkypus"

Y KaTamyJibTHBIX Kpecen "Jlxemunn".

SSCIN

DROGUE DROGUE
CHUTE HUTES ®
REEFED DI SREEFED

L APEX COVER JETTISONED AT 24,000 FT

+.4 SEC mm)
2. DROGUE CHUTES DEPLOYED REEFED

AT 24,000 FT +2 SEC mm)
3.  DROGUE CHUTE SINGLE STAGE DISREEF

10 SEC
4 MAIN CHUTE DEPLOYED REEFED VIA

PILOT CHUTES AND DROGUE CHUTES

RELEASED AT 10, 000 FT mm

MAIN CHUTE INITIAL INFLATION
MAIN CHUTE FIRST STAGE DISREEF

o

6 SEC
VHF RECOVERY ANTENNAS AND FLASHING
BEACON DEPLOYED 8 SEC

~

8  MAIN CHUTE SECOND STAGE DISREEF SPLASH DOWN VELOCITIES:
10 SEC 3 CHUTES - 32 FT/SEC
9. MAIN CHUTES RELEASED ) 2 CHUTES - 36 FTISEC

Figure 2.9-31. Earth Landing System, Normal Sequence
Cxema nocaoku "Anonnona”

B CCCP tpanuumoHHO caxanu kopabib Ha cymy. Mjieonoruuecku cucrema
MOCAJIKU pa3BUBAET MapallIOTHO-PEAaKTUBHYIO nocaaky "Bocxomos". Ilocie cOpoca
KPBIIIKK TMApAlIIOTHOIO KOHTEHHEepa cpadaThIBalOT IOCIEAOBATEIBHO BBITSKHOM,
TOPMO3HOM M OCHOBHOM MapamroThl (Ha cCiy4aldl OTKa3a CHCTEMbI YCTAHOBJIEH
3amacHoi). Kopabnp cryckaercs Ha OJHOM TapaimioTe, Ha BBICOTE 5,8 KM
cOpachIBaeTCs TEIIO3alUTHBIN YKpaH, a Ha BHICOTE ~1 M cpabaThIBAIOT PEaKTUBHBIE
neuratenu msrkod mocanku (JIAMII). Cuctema momy4yminach WHTEpecHas - pabora
JMII coznaer apdexTHbIe Kaapbl, HO KOMPOPTHOCTH MOCATKU U3MEHSETCS B OYEHb

IIXPOKOM JOHAIla30HC. Ecimun xocmoHaBTam BE€3CT, TO yaap O 3CMIIIO NPAKTHUYCCKHU
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HeonlytuMm. Eciau Her, TO KOopabiib MOXKET YYBCTBUTEIBHO YJIAPUTHCS O 3€MIIIO, a

CCJIM COBCEM HC IMOBEC3CT, TO CHIC U OIIPOKMUHECTCA Ha OOK.
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Cxema nocaoku
Cucrema aBpapuiiHOI0 ciaceHust

JlrobombiTHO, HO, was pasHeiMu nyTsmu, CCCP u CIIA npummm
OJIMHAKOBOM CHUCTEME crnaceHus. B ciryyae aBapuu CrieliuaibHbIi TBEPIAOTOIIMBHBIN
JIBUTATENb, CTOABIIMKA HA CaMOM BEPXY PAaKETBI-HOCHUTEINS, OTPBHIBANl CIIyCKAaeMbIN
arrapar ¢ KOCMOHABTAMM M YHOCWI ero B cropoHy. I[locagka mnpousBoauiach
IITATHBIMU CPEJCTBAMU CITyCKaeMOro anmnapara. Takas cucTema CIiaceHusl OKa3allach
CaMOM XOpOILIEW M3 BCEX HCMOJb30BAHHBIX BapUAHTOB - OHA NPOCTAsl, HANECKHAS U
oOeclieynBaeT ClaceHrue KOCMOHABTOB Ha BCEX JTamax BbIBeAeHHs. B peanbHOl

aBapruyM OHa I[PUMCHAIACb OJWH pa3 U Cliacjid JKHU3HU BJ'IEII[I/IMI/Ipa TutoBa mn

I'ennagusa CrTpekasioBa, yHECs CIyCKAeMBIM ammapar OT TOpsAIled B CTapTOBOM

COOPYKEHUU PAKETHI.
Cucrema TepMoperyJsinuu

B oboux kopabmsx MCHONb30BAJIaCh CHCTEMa TEPMOPETYIISIIIUU  C
TEIUIOHOCUTENEeM W paauatopamu. [lokparneHHbie B Oenblii LBET I JIY4IIEro

N3JIYUCHUS TCIUIA paAuaTOPbl CTOSAJIN HA CCPBHUCHBIX MOAYJIAX W HAKC BBITTIAACIN
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onnHakoBo:MI "Amnomnonsl" u "Coro3sl" NpOEKTUPOBAIM C YYETOM BO3MOYKHOU
HEOOXOJUMOCTH BHEKOPAOEIbHON MAESITENbHOCTH (BBIXOJa B OTKPBITHIII KOCMOC).
KoHcTpyKkTOpCKHE pelleHnss Takke ObUIM TpaauLMOHHbIMU 11 cTtpaH - CIIA
pasrepMeTU3UpoBaIM BECh KOMAaHAHBIA MOJYJIb MW BBIXOAWIM HApYyXy uepes3
crangapTtHeiil M0k, a CCCP ucnonp3oBan OBITOBOM OTCEK B Kauye€CTBE ILIIO30BOM

KaMephl.
CucremMa CTbIKOBKH

N "Corw3" u "AnowioH" HCHONB30BaJIM CTHIKOBOYHOE YCTPOMCTBO THIIA
"mTeIph-KOHYC". [1OCKOIBKY MPU CTHIKOBKE aKTUBHO MaHEBPUPOBaJ KOpalib, U HA
"Coroze" 1 Ha "AnoioHne" ObUTM yCTAHOBJIEHBI MITHIPU. A 1t iporpamMMmbl "'Coro3-
Anomion", 4toObl HUKOMY HE ObUIO OOMIHO, pa3padoTanu YHUBEPCAJIbHBIN
AHJPOTMHHBIA CTBIKOBOYHBIM arperar. AHJIPOTMHHOCTh O3HA4ajla, 4YTO MOTJIH
COCTBIKOBATHCS JIFOObIE J1BA KOPAOJId C TAKUMU y3j1aMu (a HE TOJBKO MAapHbIE, OJUH

CO LITBIPEM, APYTOM C KOHYCOM).

Kaouna u o6opynoBanue

[To coctaBy oOopynoBanusi "Amosuion" 3ametrHo mnpeBocxonun "Coroz".
[Ipexxne Bcero, B cocrtaB 000pynoBaHus "AmMOJUiOHA" KOHCTPYKTOPHI CYMEJH
7100aBUTH TTOJHOIEHHYIO TUPOCTA0OUIN3UPOBAHHYIO IIAT(HOPMY, KOTOpasi C BHICOKOH
TOYHOCTBIO XpaHWIa JAHHBIE O MOJO0KEHUU U CKOPOCTH Kopaldiis. Jlanee, koMmaHAHBIN
MOJTyJIb UMENl MOITHBIA M THOKHA AJII CBOETO BPEMEHH KOMIIBIOTEP, KOTOPBINA TpHU
HEO0OXOIMMOCTH MOKHO OBLIO OBl MEpErnporpaMMupoOBaTh MPSAMO B MOJIETE (M Takue
ciy4au u3BecTHbI). IHTepecHOl 0co0eHHOCThIO "AnosuioHa" ObUIO TaKKe OTETbHOE
pabouee mecto it acTpoHaBuranud. OHO HCIONIB30BAJOCh TOJIBKO B KOCMOCE U
OBLIO PACIIONIOXKEHO MO HOTaMH aCTPOHABTOB.

Hecmotpst Ha TO, uTO 060pynoBanue "Coro3a" ObLIO MpoIIEe, OHO OBIJIO CAaMBIM
MIPOJIBUHYTHIM Il COBETCKHUX Kopabinei. Ha kopaOmne BrepBbie mosBHIICS OOpTOBOM
1u(pPOBOM KOMIIBIOTEP, @ B COCTAB CHUCTEM KOpaOJsi BXOAWIO OOOpY/IOBaHUE IS
aBTOMATHUYECKOM  CTBHIKOBKH. BnepBele B KOCMOCE  HCIIOJIB30BAINCH

MHOTO(YHKIIMOHATbHBIE HMHIUKATOPBI HA 3JIEKTPOHHO-TY4YEBOM TPYOKE.
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Cucrema xxu3HeoOecnedeHUs

Cuctema xuzHeoOecrnieueHus: Obuta TpaauruoHHoW mist ctpadn. B CIIA
MCIIOIb30BaAIACh KUCIOpOHAas atMocdepa npu noHmwxkeHHoMm nasieHuu, B CCCP -
KHCIIOPOAHO-a30THAsE CMECh MpU aTMOCHEPHOM [aBJICHWH. DTa CHUTyallus Jenaia
HEBO3MOXKHOW TIPSIMYIO CTBIKOBKY KopaOueid. Ilpumnuiocs aemath cHeruanbHBINA
1103080 otcek. [lpudem ecnu u3 "Anomiona" B "Coro3" MOXHO OBUIO MEperTH
O4YeHb OBICTPO, TO JUIsI OOPATHOrO TMepexoja NPUXOAWIOCh TPU 4Yaca CHUIETh B
IIUTI030BOM OTCEKE, JbIIIA YHUCTHIM KHUCJIOPOJOM, YTOOBI YIQJIWTh U3 KPOBHU a30T.
Jlaxke coBeTCKHE€ KOMOMHE30HBI CTAaHOBWJIMCH I0KApOOMACHBIMH B aTrmocdepe
"AMOJUIOHOB", W TMPHUIUIOCH pa3padaThiBaTh CIECHHAIbHYIO TKaHb, B KOTOPOM
COBETCKME KOCMOHABTBI CMOTJIM Obl HaBecTUTh "Amnomion". Kak rnokaszana npakTuka,
Hey100CTBa KUCJIOPOAHON aTMOc(hephl MepeBeclsiv ee JOCTOMHCTBA, yxke Ha Crelic
[MIartinax atMocdepa Obuta OnM3Ka K 3€MHOM, W celyac Ha YUCTO KUCIOPOJHOU
aTMoc(epe HUKTO HE JIETAeT.

Crnenuduka atmochepsl o3Havasia, 4To Ha crapTe "AmosutoHa" acTPOHABTHI
NokHBL Obut OBITHh B ckadanapax. Ha "Corozax" ke leraqu B CIOPTHBHBIX
KocTioMax g0 karactpodsl "Coroza-11", mocime yero mns 0€30maCHOCTH CTApT H
Mocajika CTaJd MPOUCXOAUTH TOJIBKO B CKadaHapax.

C Ttouku 3penusi ynodcrtBa kabuna "Coroza" MajeHbKkas M TECHas, HO 3TO

KOMIIEHCUPYETCsI OBITOBBIM OTCEKOM.
CucremMa 3J1IeKTPONIMTAHUSA

" ATIOJUTOHBI" MCTTOJIB30BAIM OYEHBb YIO0HYIO /ISl TIOJIETOB JUTUTEIHHOCTHIO 2-3
HEJeIU CHUCTEMY - TOIUIMBHBIE SJIEMEHTHL. BOAopoa ¥ KHUCIOPOA, COEAUHSACH,
BbIpa0aThIBaIM HHEPIrUIO, a IMOJIy4YeHHass BOJla KCIOJb30Bajach Jkumnaxem. Ha
"Coro3ax" B pa3HbIX BEpPCUSX CTOSJIM Pa3Hble HICTOUHHUKHU SHEPruu. bl BapuaHThI C
TOTUIMBHBIMHM dJIEMEHTaMu, a juisa nojieta "Coro3-Anomion" Ha Kopadse yCTaHOBWIH

COJTHEYHBIEC OaTapew.
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3ak/rouyeHue

O6a Ttunma kopaOield ObLIM BEPIIMHOM TEXHMKU CBOMX CTpaH. bymayuwn
nepBbIMU, 00a THUIAa MMENIU KaK yJadyHble pEIICHUs, TaK W HeyaauHble. Maew,
3aJI0KEHHbIE B «MepKypuii» KUBYT B CUCTEMAX CHACEHUSI M1 KOHUYECKHUX Karlcynax, a
BHYKH «BocToka» 10 cux nop jaeraror — «POoToHbI» U «bHOHBD) UCIIOJIB3YIOT TaKUE
&Ke chepruecKue CIyCKaeMbIe armapaThl:

B nenom, «Boctoku» u «MepKypun» OKa3aluCh XOPOIIUMHU KOpaOJsimMu,
MO3BOJIMBIIMMU CJIeJaTh TMEpBbIe IIark B KOCMOC, W M30€XKaBIIMMHU (aTalbHBIX
ITPOMCIIIECTBUM.

N "Cor3bl" u "Anomionsl" oOKazaauch I0-CBOEMY OYEHb YyJAaYHBIMHU
KopaOisimu. "Anoionsl" ycmemHo cietaniu K JlyHe u cranuum "Ckaiimo". A
"Coro3bl" OIYYHIIN KpaitHe JOJTYIO U YCIICIIHYIO KU3Hb, CTAB OCHOBHBIM KOpabyiem
JUIsL TIOJIETOB K opOutanbHbIM cTaHiusiM, ¢ 2011 roma onu Bozsit Ha MKC u
aMEPUKAaHCKUX aCTPOHABTOB, U OyIyT BO3UTh X, KaK MUHUMYM, 10 2018 rona.

Ho 3a stor ycmex Oblna 3armadeHa odeHb jgoporas neHa. U "Corwoz" wu
"AnomnoH" cTajau MepBBIMU KOpaOJISIMH, B KOTOPBIX NOruOmu mroad. Yrto emne
nevyajibHee, eciau Obl KOHCTPYKTOPBI, MHXKEHEPhl M paboure MEHbIE CIENIWIA U
mociie TEepBBIX YCIEXOB He mepectainu Obl OosThcsi KocMoca, To Komapos,

JloOpoBonbckuii, Bonkos, [Tamaes, ['puccom, Yaiit u Ueddu Obutn ObI KUBHI.
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