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Yacts 1. Haomonenus ¢ 3emuan
1 MeUThl 0 MOKOPEHNH KOCMOCa

1.1. /IpeBHASI aCTPOHOMUS: BABUJIOHCKHE Kpellbl, KHTACKHIE
aCTPOHOMBI, JIpeBHerpedyeckue (puiocodnl u apyrue

Jllomy ApeBHOCTH Tak ke, KaK U Mbl, CMOTPEJIM IO HOYaM Ha 3Be31bl U JIyHy m neltanuch
MOHSTh, YTO OHM COOOH TPECTABIISIOT, IIOYEMY MepeMeIaloTCs 10 HeOECHOMY CBOAY, BJIMSIOT JIM HA
3eMHYI0 k13Hb. Ha nocieaHnit Bonpoc oHH, Kak MpaBWIO, OTBEYAIN YTBEPAUTEIBHO ACTPOHOMUS,
JpEeBHENIIAs U3 HayK, Ha NIEPBBIX JTallaX CBOETO Pa3BUTHs CYLLECTBOBAJIA MAPAJUIEIBHO C aCTPOJIO-
rueil. CocTaBiisis iepBble KapThl 3B€3/IHOTO He0a U PacCUMTHIBAS IBUKEHUE CBETHUII, HCCIIEI0BATEIH
OBUTBIX BPEMEH B MEPBYIO OUepe/Ib CTPEMHJIMCH MPEACKa3aTh 0 HUM OyIylnee.

C apyroii CTOpOHbI, aCTpPOHOMHUS OblTa YacThio prstocopckoit cuctemsl. Co3zepLaHue 3Be3 ]
HABOJMJIO HA Pa3MbIIIUIEHUsI O CMBICJIE OBITHS, O MECTE YeJIOBEKa B 3TOM MHUPE, O MPeAHA3HAYEHUH 1
cBoOozie BoJM. Bompock 0 ToM, Kak yCTpOEHO MUPO3JaHKe, TECHO NEePEIUIETANNCh C PETUTHO3HBIMU
yYEHHSIMU ¥ OKTpUHaMHU. [IepBbIMU acTpOHOMaMHU OBUTH KPELbl 1 MOHAXH, TIPOPUIIATeNu U (UIIo-
co(bl.

Camble 1peBHUE ACTPOHOMHUYECKHE HAOJIOIeHN sl ObUTH CAE/AHbl HAIIMMU MTPEAKAMU JECATKH
ThICAY JIET Ha3al, KOIja He CyILECTBOBAJIO HU MMCbMEHHOCTH, HU TeM Oosiee Hayku. Cienpl 9TUX
HaOJTIOIEHNUI COXPaHWITICh B BUJIE HACKAIBHBIX PUCYHKOB, H300paXaoIX HeOecHbIe CBETHIIA, (Da3bl
JIyHbl, NpUMHUTHBHBIE KaJIeHOApy U T. . OJUH U3 CaMBbIX JPEBHUX aCTPOHOMUYECKUX NaMATHUKOB,
COXpaHMBUIMXCA IO HamX AHer, — CTOyHXEHAX, paclojOKEHHBI HA TEPPUTOPUM COBPEMEHHOU
BenmmkoOpuranun. Havano ero coopyxenus aatupyercs 11 teic. 10 H. 3. [Tonoxenue kamueit B Cto-
YHXEHJIKE CBSI3aHO ¢ HamOosee 3HAYMMBIMHM aCTPOHOMHUYECKUMHU SIBICHUSMMU: COJTHIECTOSHUSIMH,
PaBHOJEHCTBUAMM, ABUKEHUEM U (pa3zamu JIyHbI.

B kadxcoom uz OpesHux ouazos yusuUU3auUU, CYuLeCmeo8asuiux Ha Haulel
naaHeme, COBPEMEHHbIMU apPXeoN02aMu HAUOeHbl ACMPOHOMUUECKUE 3anucl,
PUCYHKU U Kapmbl.

Ente AT THICSY JIeT Ha3a/ IpeBHYE BaBUIOHSIHE pa3fesviii HeOO Ha CO3BE3/Ms, COCTABUIIN
KaJIeH/1apb, OTpaxatomui ¢a3bl ¥ [UKJIbI JIyHBI, ONPEIeIUIIMN, YTO TOfl COCTOUT U3 365 nHel ¢ ueT-
BepThio. BaBUIOHCKHUE Xperibl MO TipeacKka3biBaTh 3aTMenust JIynol u ConHia, UM ke, 1o MHe-
HUIO YUEHBIX, TPUHAJICKUT MIEPBEHCTBO JIEIEHUs ToJ]a HA IBEHA/IIIaTh MECSIIEB U CO3JJaHUs HeIesH,
COCTOSIIEHN U3 ceMU JTHeH (KakJOMY JHIO IIOKPOBUTEIHCTBOBAJIO OTHO U3 HEOECHBIX CBETHII).

B Erumnre, B III ThIC. 10 H. 3., CyIIeCTBOBaJI COTUYECKUN KajeHaapb. OH HaYMHAJICS CO JIHS
BOCXOJIa CaMOM spKou 3Be3/1bl Ha HeOe, Cupuyca (Cotuca). Eruntsiae 3HaM, 4TO ¢ MOMEHTA BOCXO/1a
Cupuyca HaunHaeTcs pa3nuB Hua, a 3HauuT, npuiivia nopa npucTynaTh K CeIbCKOXO3SIICTBEHHBIM
pabotam. AcrpoHomsl [pesHero Erunta cuntanu, 4ro 3emist HAXOOUTCS B IEHTPE MUPA, BOKPYT Hee
Bpawaiotcs JIyna u Connne. Mepkypuii u Benepa, B cBoto ouepenp, ABuxkyTcst BOKpyr ComnHia (a ¢
HUM BMecTe BOKpYT 3emin). Kpome THX IBYX IUIaHeT, eruITsAHe OOHAPYKMJIA Ha HebOe elle OmHY —
3a Hee OHU MTPUHUMAJIU BCE OCTAJIbHBIE IJIAHETH COTHEYHON CUCTEMBI.

B Kurae HaOmoneHreM 3a HeOecHbIM CBOjIoM erie B KoHile 111 Thic 10 H. 3. 3aHUMAIIUCh TIPH-
JBOPHBIE aCTPOHOMBI, TIO3XKe 371eCh ObLIM CO3aHbl 0OOCEpBATOPUH, OCHAINEHHBIE CAMBIMU TIEPEIO-
BBIMU JIJIs CBOETO BpeMeHH npudopamu. [lepBoe yroMuHaHue o 3HaMeHHTOW kKoMmeTe ["amiess oOHa-
PYK€HO MMEHHO B KMTAlCKUX MCTOYHHKax, oHO oTHocutcs K III B. mo H. 3. Kuraiinsl cozmanu
LMKJIMYECKUI KaJIeH1apb, KOTOPBIH MO Cell IeHb UCTIONb3yeTcsl B cTpaHax A3un. OH OCHOBBIBAETCS Ha
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apwxernn FOmmTepa, nomHbIi 000pOT KOTOPOro MPOUCXOIUT MpUOIM3UTENbHO 3a 12 net, u CartypHa,
06opot kotoporo 3anuMaet 60 set. KaxaoMy rogy mukiia COOTBETCTBYET ONpeesieHHOE JKUBOTHOE
(Bcero ux 12) u oqHa u3 natu cruxuid. K Apyrum JOCTrkReHUAM KUTACKUX aCTPOHOMOB MOKHO OTHE-
CTH CO3/]aHHE MEPBOrO 3BE3[JHOTO KaTajora, yMeHHe ¢ OOJIBIION TOYHOCTHIO MpeICcKa3biBaTh 3aTMe-
HUS1, HAXOK/IEHUE S9KBATOPUAJIbHBIX KOOPAMHAT 3BE3/1 U IUIAHET.

Nuauiickas acrpoHoMus u3jioxeHa B Begax, cBsIIEHHBIX MUCaHUSAX, co31aHHBIX BO II-I BB.
10 H. 3. Camoil Ba)XHOM 3aJaueil BEJUUECKUE YUEHbIE CUMTAIM KaJeHAapHbIe pacyeThl, OT KOTOPBIX
3aBHCeIa MPaBIJIbHAS OPraHU3aIyst OOPsIIOB U PUHOIIIEHUH 6oram. ACTpoHOMbI IHAMY MMenu JeT-
KOe TpeJICTaBjieHue O JABkeHnH JIyHsl 110 HeOy, yTh 3TOr0 CBETHJIA OHU JISIUIHA Ha 27 CO3BE3AUI
(crostHOK). l'ogrunbiii myTh COJTHIIA, SKJIUNTUKA, ObLT IMHU MOIPOOHO U3YUeH, TaK jKe KaK COTHEYHbIE
1 JIyHHBIE 3aTMEHUSI.

T'oBOpst 00 aCTPOHOMMU IPEBHUX BPEMEH, HeJlb3s1 He YIIOMSIHY Th [IMBUIA3AIHI0 Maiisi, co31aB-
LIyI0 YIMBUTEIBHO TOUHBIN KasleHaapb. Yke B I B. 10 H. 3. acTpoHOMBI Maiisl 3Ha/IM HATH IUIaHET
COJTHEYHOU cucTeMsbl, 0T MepKkypus 1o FOnurepa, HaOmonaim 3a CO3Be3AUsIMHU, CO3JaBaIM YHUKAIIb-
Hble 00CEepPBATOPUH, PYUHBI KOTOPBIX COXPAHUJIUCH 0 HAIIMX THEH.

Bosnpiioe komMuecTBo BaKHENIIMX aCTPOHOMUYECKUX OTKPBITHI TPUHAIEKUT IPEBHUM I'pe-
KaM. OHU BIEpBbIE 3aTOBOPUJIM O TOM, YTO 3€MJIsl — He TUIOCKMIA TUCK, a IIap U YTO OHA MOXET He
obITh 1IeHTpoM Bceenennoiit. [Tocnenosarenu [Mudaropa, k mpumepy, IpeIoRUIA OYeHb OPUTUHAIIb-
HYIO MOJIeJTh: B lIeHTpe BcesieHHOM HaXoAUTCs CBSIIIIEHHBIN OTOHB, 2 BOKPYT Hero BpaiaoTcs CoHie,
Jlyna, 3emJ1s U SITh APYTUX U3BECTHBIX TUIAHET. Y HUX ObLIM MPOTUBHUKH, BBIABUTABIIINE TUTIOTE3Y
IeJIMOLIEHTPUYECKON CUCTEMBI, COOTBETCTBYIOILYIO HAILIMM CETOHSIIHUM MPEICTaBICHUSIM.

Nnen o mapooOpa3HOCTH HAIllel TIaHEeThl BBICKA3bIBAIM MHOTHE JIpeBHErpedeckue (uio-
cobl, HO JIOTMUECKH 0OOCHOBATH TY KOHLIEMIIMIO CMOT TOJIbKO ApucTtoTens. OH JoKazat, 4to 3emis
— Iap, Tak Kak BO BpeMsl JIyHHBIX 3aTMEHMH OHA OTOpachiBaeT KpyIiylo TeHb. ['pedeckuil actpo-
HOM DparocheH KupeHckuit, UCTonb3ys CUCTEMY MEPUIUAHOB, U3MEPIIT ITTMHY OKPYKHOCTH 3eMJIH.
MHorue TeOpuu M WCCIIEIOBaHMS APEBHUX TPEKOB OKA3aJIMCh MPABWJIBHBIMA M ObUIM Pa3BUTHI B
TMOCJIE/1YIOIINE CTONETHS.
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1.2. HukoJuain KonepHuk, ero
npeaecTBeHHNKA U MOCJae10BaTe N

B Cpennue Beka oOmenprHsTON Oblla TEOLEHTPUYECKas CUCTEMa MUPA, MPEJIOKEHHAS elle
Bo II B. rpeuecknm actponomoM IItonemeem. HecMoTpst Ha TO 4TO 3Ta cUCTEMa HE COOTBETCTBOBAJIA
peabHOMY TMOJIOKEHHUIO Bellel, OHa ObljTa JOBOJIbHO TOYHOM M MaTeMaTHYeCcKU BbiBepeHHOM. [TTorne-
MEI0 y1a10Ch OOBSICHUTh 3aMBICJIOBATHIE TPACKTOPHHU JIBHKEHUSI KaK KOMOMHAIMHY TTPOCTHIX TIepeMe-
LIEHUI 10 OKpY:KHOCTAM. Beenennas, no Iltonemero, siBasieTcsl 3aKpbITON CUCTEMOM, €€ TpaHula —
9T0 HeOeCHBIN CBOJI, MMenIui popmy cepsl. [1o 3TOMY CBOIY BOKPYT HETIOABMKHON 3eMIin Bpa-
mtatorcst ConHue, JlyHa u mianeTsl. VX JBM:XKeHHE MPOUCXOAUT HE HEMOCPEICTBEHHO BOKPYT HALIEW
TUIAaHETHI, 8 BOKPYT HEKOHM TOUKH, KOTOpasi COBepIaeT 000poT BOKPYT 3emuin. Tak qpeBHerpevyecKuii
YUEHBIN CMOT OOBSICHUTD CIIOKHOE M XaOTUYHOE Ha MEPBBIi B3I/ MepeMelleHre TUIaHeT 1o Hebec-
HOMY CBOJY.

[NouTtu nonTopa ThICSYEIETHSI ACTPOHOMBI CBEPSUIN CBOM pacyeThl M HAOMIOAEH! S C TaOIUIaMH,
OCHOBaHHbIMU Ha Mojeu [Itonemes. DTuM ke noHavasy 3aHUMAaJICS NONbCKUIN acTpoHoM Hukomnaii
Konepnuk B XVI B. 3y4as cxeMbl IBUKEHHUS IIJIAHET, PACCUUTHIBASA UX TPAEKTOPUHU, OH CTOJIKHYJICA
C TIOCTOSIHHO BOZHHKAIOIIMMU IO perHocTsIMU. [Tocie MHOTHX JieT paGoTh ¢ ITOJIeMeeBbIMU Ta0I M-
namu KonepHuk npwuinesn Kk TBepaoMy yOekAeHHIO, YTO BCsI CHCTEMa PacueToB HEBEPHA, IOTOMY UTO
HEBEpHa cama MOJEJIb MUpa.

KomepHuk crait mepBbiM, KTO MIPEAIOKII HOBYIO MOJiesib BeesieHHOM 1 He OOO0SIICS 3asIBUTh
O Hell BceMy Hay4YHOMY MUDY.

Koneprux nomusin, umo ecau nocmasumo @ yeHmp mooeau Connue, mo éce
cmarem 20pazoo npowe: NAaHemvl, maxdice Kak u Hama 3emast, 0yoym 08uzamocs
B0KpY2 He20 NO NPOCMbIM MPAEKMOPUSIM.

OcHOBBIBasICh Ha HOBBIX MOCTy/aTax, KonepHUK BHICKa3aj HECKOJIBKO CMEJBIX TUIores3. Bo-
NIepPBbIX, OH MPEATONIOKII, YTO 3eMJisl BpalaeTcs: He Tosibko BoKpyr CosHIIa, OHa 3a CyTKM 00opa-
YMBaeTCsl BOKPYT CBOE OcH, Oyiarogapsi 3ToMy JeHb CMEHsIET HOUb U IPOUCXOIUT BUJUMOE TepeMe-
1IeH1e HeOeCHbIX 00BEKTOB. BO-BTOPBIX, OH MPHIIENT K BBIBOY, YTO OOOPOT BOKPYT CBETUJIA COBEP-
I1aeTCs Halllel MUIAaHeTOM 3a TOjl, U STUM IlepeMeIleHUEM BbI3BAHO IO/I0BOE JIBUKEHUE 3BE3]] 110 HEOY.
ITo3e 3T runoTe3bl ObLIM NOATBEPKIEHbl HAOTIONEHUAMMU.

Cucrema mupa KonepHuka Obla peBOMIOLMOHHON Uil CBOETO BPEMEHH, OHAa KapAMHAJIBHO
MeHsi1a IIpe/IcTaB/ieHre 0 BeeseHHoi 1, ecTecTBEeHHO, MHOTMMM ObLla BeTpeueHa B IITHIKY. [Ipexe
BCEr0 OHA HAaHOCWJIA YPOH KaTOJMUYECKOH LIEPKBM, TaK Kak OrpoBepraia Ouodsneickoe ydeHue o0
YCTPOWCTBE MUPO3JaHUs.

Ho He TosbKO CitykHTENM EPKBY BO3pakaly IPOTUB HAy4HOro nepeopora KonepHuka, MHO-
r'ie KOJUIETM COMHEBAJIMCh B NPaBWJIBHOCTH €ro Teopu. [leso B ToM, yro KonepHuk cuural, 4to
TUIAHEThI JBMIKYTCS MO MPABUJIBHBIM KPYTOBBIM OpOMTaM (Ha caMOM JieJie 10 JUIUIICaM), U B COOT-
BETCTBUM C 9TUM cOcTaBJIsu1 Tabnuibl. HaGmoneHns nokasanu, 4to Tabiuipl OIMOOYHBI, B HUX €/1Ba
71 He GoJblie NorperHocTel, yeM B Tabnuiax [1tonemes. DToT akT cenan MHOTHX YUEHBIX MTPO-
TUBHUKAMM I'eJIMOLEHTpUYecKoil cucteMsl Mupa Konepuuka. Heobxonumble KOppeKTUPOBKU B Ta0-
JIMLIBI ¥ PACUETHl BHECIIM NTOCIIEA0BATENN YUEHOTO.

CambIM 3HaMeHUTHIM YueHuKOM KonepHuka cran ntanssaHckuid yuensii [ amieo INanuneid. Oxn
cpa3y MPHHSUT MOJIeJTb, PEAJIOKEHHYI0 aCTPOHOMOM, a BIIOC/IE/ICTBUM JOMOJIHUI €€ COOCTBEHHBIMU
OTKPBITUAMM.

B navane XVII B. rojutaHackye MH)XEHEPbl U300peii MOA30PHYI0 TpyOy. O3HAKOMUBILKCH CO
CXeMOM ee KOHCTPYKLMH, [anuieit mo Tomy ke MPUHIMITY M3rOTOBMJI TEJIECKOI AJIs1 HaOMOAeHUs
3a 3Be3/1HbIM HeOOoM. [lepBblil U3 MPUOOPOB acTPOHOMA YBEJIMUMBAJI OOBEKTHI BCETO B TPH pas3a, HO
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MOCTETIEHHO EMY YAJIOCh JOBECTH JIMH3BI O 32-KpaTHOro yBenuuyeHus. biaarogaps atomy actpoHoM
oOHapyxui1, uto Mneunsiii [1yTh, paHee cUnTaBIIMIICS OAHOPOIHBIM HEOECHBIM OOBEKTOM, COCTOUT
U3 OTAEbHBIX 3Be3/]. OH yBUIEN pa3HUIly MEX/1y IUIaHETaMU U 3BE3/1aMU: MOCJIEJHUE HE YBEIUYM-
BAJIMCh B TMAMETpPE Jake NMpU HAOMIOIEHUU B TEJIECKOI. DTO 03HAYANIO, YTO PACCTOSTHHE [0 HUX Ha
MHOTO TOPSIIKOB OoJIbIlie, YeM paccTosiHue 0 raHeT. [lo moBoay miaHer [anmmieit Toxe caenan
Ba)KHBIE OTKPBITHS, €My YIQJIOCh TIOHSTh, KaKKue U3 HUX HaxoasTcs: omke k. ComHity, yem 3emus,
a Kakue JaJplie.

lanuneit pasrisiaen ropel 1 BnaguHel Ha JIyHe v TemHble nsiTHa Ha CosHLE; OH 3aMETUJI, YTO
MATHA NEepeMEIaloTCs, U NpUIIeN K 3aKaodeHuio, uto ConHie, Kak U 3eMiis, BpallaeTcs BOKPYT
cBoelt ocu. OH NoHsL1, uTo JIyHa He CBETUTCS, a JIUIITh OTPAKaeT MaAAI0IIMNA Ha Hee COJIHEYHbIN CBET.
Emy ynanoce oO6Hapyxuth y FOnmTepa ueTsipe CIyTHHUKA, MO3KE UX HA3BaJIM B ero yectb [anmee-
BbiMU. Emie onqHa Haxonka ['anunes orHocuiachk k BeHepe: oH yBHIelN, YTO y 9TOM IJIAHETHI, Kak U
y JlyHsl, ecTb (pasbl.

ITocne toro kak I'anmuiei BeIMycTHII KHUTY «Jlpanoru o AByX IVIABHEHMILIMX CHUCTEMax MUpa»,
Ha Hero oOpyIIWICS THEB MHKBU3UIMHU. [ eroneHTpru3M ObUT OPUIIMAIBHO 3arpenieH Kak BpegHast
Y OracHasi epech, K [anuieio NpuMeHIWIN TBITKA U 3aCTaBUIIM €ro IMyOJMYHO OTKa3aThCsl OT CBOUX
B3IJIS1JIOB.

N300peTenre Teneckona mo3Boniio aCTPOHOMAM B MPSIMOM CMbICIIE TIPUOJTM3UTHLCS K TaitHAM
3Be3HOro Heba. Brutots 1o X VII B. HaOmoneHns 3a HeOeCHBIMU OObEeKTaMK ObLTH CTyYalHBIMU 1 HE
cucTeMaTru3upoBaHHbIMU. Ho ¢ TOro MOMeHTa, Kak TeJIeCKOIbl CTaIM JOCTYITHBI, COTHU SHTY3UACTOB
CTaJIM BECTH peryJIsipHble HAOMIOAEH!S U IeJIaTh 3aMETKH. ACTPOHOMUSI CTAHOBIJIACH TOYHOU HAYKOM.

OnHUM U3 MEpBBIX CHCTEMATH3alMel U KlaccuuKalyei 3Be31H0ro Heba 3aHsIICs aCTPOHOM
u3 [lanuu Tuxo bpare. Emy ynanock He TOJIbKO YCOBEPIIEHCTBOBAThH CYILIECTBYIOIIME ACTPOHOMUYE-
CKHWe TIpUOOPHI, HO U CO3[aTh MHOXECTBO COOCTBEHHBIX, OOJIETUMBIIMX HAOMIOAEHUS W pacyeTsl. B
teyenue 20 et bpare mpakTHUECKH eKeIHEBHO PErMCTPUPOBA MOJIOKeHHe Ha HeOe r1aHeT, JIyHbI 1
CorHIia; TOT TATAHUYECKUI TPY/ TO3BOJIHI CO3aTh TouHeHmue tadnuibl. Kpome toro, Tuxo Bpare
COCTaBMJI KaTaJIOT 3BE3/1, BKJIIOYMBIINI B ce0s1 OKOJIO THICSUN OOBEKTOB. EMy e IpUHAAIeKUT YeCThb
OTKPBITHS CBEPXHOBOM 3BE3/Ibl B cO3Be31uM Kaccuoren u 1oKa3aTeabcTBO TOrO, YTO KOMETa — 3TO
HeOecHoe TeJlo, a He aTMOc(epHOe SIBJICHUE.
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1.3. HeOecnas mexanuka HeroToHa
1 3aKOHBI JBUKE€HUS He0eCHBIX TeJl

Habmonenus u usmepenuss Tuxo Bpare Mmo3BomwIM €ro y4eHHWKY, HEMEIKOMY YUYEHOMY
Noranny Kemnepy, caenars cieayiomui mar B pa3BUTUA aCTPOHOMUM.
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3Be3/] 3Be37T,

FGOHGHTPI/I‘JGCKEIH cucmema mupa Ilmonemes u 2eiuoueHnpuuecKast Cucniema Koneprca

PaccuuteiBas opoutry Mapca, Keriep oOHapy w1, 4TO OHA TIPEACTaBIsAET COOOM HE OKPYK-
HOCTh, Kak cuntan KonepHuk u apyrue ydensie, a utuinc. [loHayamy oH He pacripoCTpaHsil STOT
BBIBOJI Ha JIPyTHe TIJIAHETHI, HO MO3Ke MOHST, UTO He TOJIbKO Mapc, a Bce MIaHeThl UMEIOT SJUTATICOU/-
HyI0 opouty Takrm 00pa3oM ObLT OTKPBIT MEPBBIN 3aKOH JBIKeHM 1iaHeT Keriepa. B coBpemen-
HOW (hOPMYJIMPOBKE OH 3BYYHMT TaK: Kaskjasi tiaHeTa COTHEUHON CUCTEMBI 0OpaIiaeTcs 1o JUTUIICY,
B OTHOM U3 (POKYCOB KoToporo Haxoautcst CoHIIe.

Bropoii 3aK0H JABMKEHUS TUIAHET SIBUJICS JIOTUUHBIM ClieICTBHEM riepBoro. Eme 10 ¢popmysu-
POBKHM TIEpBOTrO 3aKOHa, HaOmoas 3a nepeMereHrneM Mapca, Keruiep 3ametu, 4ro miaHera JBU-
KETcsl TeM MeJIeHHee, YeM Jauibiiie oHa Haxomurcs or ConmHna. DmmnTtrdeckas gopma opOUTHI
TMOJTHOCTBIO OOBSCHSIET 3Ty OCOOEHHOCTh JIBWKEHHS. 3a paBHbIE MPOMEKYTKH BPEMEHU MpsMas,
coeauHsomas rianety ¢ CoHIleM, OIMCHIBAET paBHbIE TUIOIMIAAN — 9TO BTOPOM 3akoH Keruiepa.

Bropoii 3akoH 00bsICHsIET U3MEHEHNE CKOPOCTH JIBUKEHUS TUIAHETHI, HO He JaeT HUKAKKMX pac-
yeToB. Dopmyiia, MO3BONIAIONIAS BHIYUCIUTD, C KAKOW CKOPOCTHIO BPAITIAIOTCS TUIAHETHI M KAKOE BpeM s
3aHMMaeT uX myTh BOKpyr CoJHIIa, 3aKII04aeTcsi B TpeTheM 3akoHe Kerutepa.

UccnenoBanuns Kemiepa nocraBuiav TOYKY B cniope Mexay cucremMamu mupa [lronemes u
Komeparka. OH yOeauTesbHO J0Ka3ajl, 4To B LIEHTpe Hamed cuctembl Haxomutcss ConHile, a He
3emis. [ocne Keruiepa B HaydHOM Mupe OOJIbIle He TPeAIPUHAMAIIICH MTOMBITKA PEAaHUMUPOBATh
TeOIEHTPUYECKYIO0 CUCTEMY.

TouyHOCTh TpEX 3aKOHOB JBMXKEHUs IJIAHET, OTKPBITHIX Keriepom, moaTBepanaIn MHOTOYHUC-
JICHHBIE aCTPOHOMMYECKHe HaOmoneHus. TeM He MeHee OCHOBAHWSI Y IPUYMHBI TUX 3aKOHOB OCTa-
BAJIUCh HESICHBIMU JIO TeX 1op, 1oka B koHiie X VII B. He mposiBuiicst renuiit HelotoHa.
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Bcem u3BecTHa uctoprsi 0 ToM, Kak HbIOTOH OTKpPBUT 3aKOH BCEMUPHOTO TATOTEHHSI: €My Ha
TOJIOBY ynasio si0yioko, M1 HblOTOH MOHsII, uTO SI0JIOKO MpUTSIHY/IA K ceOe 3emutst. B pacimmpeHHoi
BEPCHU ITOM JIETeH/Ibl IPUCYTCTBYET eirie 1 JIyHa, Ha KOTOPYI0 CMOTpeJ YUeHbIH, CUJisl TIOJ sI0JIOHEH.

Tocae nadenusi sonoxa Holomon ocoznan, umo cuna, 3acmagusuias i0N0Ko
ynacme, u cuaa, yoeparcusarouyast Jlyny na 3eMHoll opoume, umeenm 0OHY U My dice
npupooy.

Ha camom niene, KOHeYHO, Bce OBUIO IAJIEKO He Tak MpOocTo JI0 OTKPBITHSI 3HAMEHUTOTO 3aKOHA
HpI0TOH MHOTO JIET TOCBATIII M3y YEHHUIO MEXaHUKH, 3aKOHOMEPHOCTEH JIBUKEHHSI M B3aUMOJICHCTBUSI
Mexay Tenamu. OH ObUT He TIEPBBIM, KTO MPEANONOKUI CyIleCTBOBaHUe cul TAroteHus. OO atom
ropopu eme [anuneo [anuielt, HO OH cuMTal, YTO MPUTSKEHHE K 3emJyie JIeNCTBYeT TOJIbKO Ha
Hallleil JIaHeTe U MPOCTUPAETCs Bcero Juiib 10 JIyHsl. Keruiep, OTK pbIBIIHIA 3aKOHBI JBUKEHUS TL1a-
HeT, ObUT YBEpEH, YTO OHM pabOTalOT UCKIIIOYUTEIHFHO B KOCMOCE U He UMEIOT OTHOIIEHHS K 3eMHOM
(usuke. Hpl0TOH ke cMOT OOBETMHUTD TU JIBA TIOIXO0/IA — OH ObLT MIEPBbIM, KTO OCO3HAI, UTO (PH3H-
YeCKHUe 3aKOHBI, B TIEPBYIO OUEpe/ib 3aKOH BCEMUPHOTO TATOTEHU s, YHUBEPCAIbHBI M TPUMEHUMBI KO
BCEM MaTepUaJIbHBIM TeJIaM.

CyTb 3aKOHA BCEMUPHOTO TATOTEHUS] CBOAUTCS K TOMY, YTO Mekly aOCOTIOTHO BCEMH TelaMu
BO Bcenennoii cymectByetr nputsikeHue. Cuiia IpUTSKEHUs 3aBUCHUT OT ABYX IJIABHBIX BEJIWYMH —
MAacChl TeJI U PacCTOSIHUSI MKy HUMH. UeM Tsikeliee Tello, TeM CUJIbHEe OHO MPUTATUBAET K ceOe
Oornee sierkue Tesa. 3eMis nputsAruBaeT JlyHy u ynepxkuBaeT ee Ha cBoeit opoute. JlyHa Toxke OKasbl-
BaeT Ha Hallly IUIaHeTy OIpeeieHHOe BO3JCHUCTBUE (OHO BBI3BIBACT IPUJIMBBI), HO CHJIA TIPUTSIKEHUSI
3emuin, 3a cueT OOJIbIIIEN MacChl, 3HAUUTE/IbHEE.

Kpome 3akoHa BcemupHoro taroteHusi, HpioToH cpopmyimpoBast Tpu 3akoHa aBuxenus. [lep-
BBl M3 HUX HA3bIBAIOT 3aKOHOM MHEpUUU. OH IJIACUT: €CJTU HA TEJIO He BO3JIEHCTBYET CUila, OHO OyleT
OCTaBaThCsl B COCTOSIHUM MOKOSI VJT PABHOMEPHOT'O IMPSIMOJIMHEHOTO IBUKeHs1. BTopoi 3aKoH BBO-
JIAT TIOHSITUE CHJIBI U YCKOPEHHMSI, U 3TH JIBE BEJIMYMHBI, KaK J10Ka3ajd HbIOTOH, 3aBUCAT OT MacChl
tesa. Yem Oosibilie Macca, TeM MEHBIIUM OyIeT YCKOpEeHHe TIPU ONpe/Ie/IeHHON MPUIIOKEHHOM CHJIe.
Tpetuii 3akoH HploTOHA OIMUCHIBaET B3aUMOJIEICTBIE IBYX MaTephabHbIX 00BeKTOB. Camasi mpocTasi
ero (hopMyJIMPOBKA TJIACUT: AEUCTBHE PABHO MPOTHBOICHCTBUIO.

OtkpeiTus, coBepiieHHbie Micaakom HploToHOM, 1 BhiBeieHHBIE UM (hOPMYJIbI Jalld aCTPOHO-
MUM MOIIHBI UHCTPYMEHT, IMO3BOJIMBIIMI MTPOJBUHYTH 3Ty HAyKy JaJIeKO Briepea. MHorue siBiie-
HU 1, HE UIMEBIIINe paHblile O0bSICHEHUI, PACKPBUTH CBOIO Mpupoy. CTano MOHATHO, TOYEMY ITaHEeThI
BpaiaTcs Bokpyr CosHIIa, a CIyTHUKYA BOKPYT IIAHET, HE yIeTasl B OTKPBITHI KOCMOC: UX yAep-
KHUBaeT cuia nputsikeHus. CKOpOCTh ABUKEHUS TUIAaHET OCTAeTCsl PABHOMEPHOU Onaroapst 3aKOHY
uHepimu. Okpyrias popma HeOECHBIX Tes TaKke MOTy4nsIa CBoe OObsCHEHUE: OHA MPUOOpeTaeTcs
Onarojiapsi TpaBUTALMH, TIPUTSHKEHUIO K 00JIee MACCUBHOMY TIEHTDY.
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1.4. KomeTsl, mi1anetsbl, cniyTHAKH: OTKPbITHS X VIII-XIX BB.

B nauvane XVIII B. acTpOHOMBI CTaju BBIABUIaTh NEPBbIE TUIIOTE3bl IPOUCXOKACHUS 3EMIIH,
ConneuHoil cucteMsl U BeesieHHOM. OfiHa U3 HUX MpUHAAJIe)ala aHIJIMIICKOMY YUYEHOMY YUJIbsIMY
Yuncrony. OH npeamnonarai, 4To Halla IJiaHeTa paHbiie Oblla KOMETOM, KOTOpasi MOocIie CTOJIKHOBE-
HUS C APYTrOi KOMETOM n3MeHuIa (popMy M HanipapjieHue IBrkeHUs. HaTypaaucT v ectecTBOUCTIbITA-
tesb 13 Ppaniu JKan BrogdoH BHIIBUHYIT CIEAYIONIYIO TUITOTE3Y 00pa30BaHUs IIaHET: MAJUTMOHBI
JIET Ha3a/l OrpoOMHasi KoMeTa CToJKHy/ach ¢ CosHLEM, B pe3ysbTaTe Yero 4acTb BELIeCTBa CBETUIIA
ObL1a BHIOpOIIIeHa B KOcMOc. M3 3Toro BerecTBa 00pa30BaMCh BCe TUIAHETHI HAIlIEH CUCTEMBI.

Bosbinas 9acTh OCTaIbHBIX TEOPUI TaKXke ObUTH KaTtacTpodudecKumu, Jiuiib gpunocod Mmma-
nyw1 Kanr u ¢pusuk [Isep-Cumon Jlamnac cuntany, uro BeeneHHasi pa3BuBaiach SBOTIOIMOHHO, 63
r100aTbHBIX KaTacTpod. 3Be3bl, B ToM uucie U Haile ConHIe, U TJIaHeThl MOSBUIINCH Oaronapsi
(uszryecKkuM 3aKkoHaM U3 CKorUieHui Matepuu. Tomac Paiit, actpoHom u3 BenmmkoOprtaHuu, BbIIBH-
HYJI pEBOJIIOIIMOHHYIO TUTIOTE3y: BeenenHas rnpeacrasisier coO0 OrpoMHOE KOTMUECTBO CKOTUICHUI
3Be3[l, «3BE3IHBIX OCTPOBOB», KaK OH MX Ha3zBal. «OcTpoBa» HAXOASTCS B IOCTOSIHHOM JIBUKEHUH,
BpaIlasiCh BOKPYT HECKOJIBKHUX «O0KECTBEHHBIX LIEHTPOB».

B 1718 r. Damynp [anseii onpoBepr MHOTOBEKOBYIO YOEXKICHHOCTh aCTPOHOMOB B HETIO/IBU K-
HOCTH 3Be3]]. M3yuast aHTHYHbIE KaTaJord HeOEeCHBIX 0OBEKTOB, OH CPABHMII UX C COBPEMEHHBIMU U
TIOHS1JT, YTO HEKOTOPBIE 3BE3/1bl U3MEHWIM CBOE IMOJIOKEHHE. DTO CTao NEPBbIM I1aroM B U3yUYEHUH
COOCTBEHHOI'O JIBUXEHUA 3BE3/I.

Nwms Tannes B nepByo ouyepeb CBSA3aHO C U3BECTHOW KOMETOU. ACTPOHOM HOCBSITUJI MHOTO
JIET €€ U3YYEHUIO ¥ CMOT IIPEe/ICKa3aTh CIIEAYIOIIEe MOSBIEHUE «XBOCTATO» B 30HE BUJMMOCTH HALIEW
TUIQHETHI.

Tanneii coenan nompsicaiowee OmKpwvimue: KomMemol O8UNCYMCSL  He
becnopsi0ouro, a no 3a0aHHbLIM SAAUNMUUECKUM OPOUMAM.

Tak ke Kak Jgpyrue HeOecHble Tesa, KOMEThl MOAYMHSIOTCSA 3aKoHOMepHocTsaM. Eme ogHo
JOCTHKEHHE YYEHOro — 0oJiee TOYHOE, YeM 3TO ObLIO MPEeXke, ONpPEeeIeHUe PACCTOSHUS OT 3eMJIH
1o ConHua. lyig pacyeToB OH UCIIOIb30BaJl MOMEHT NTPOXOXIEHU BeHeps! no nqucky ceetuia. Yep-
HYIO TOUKY Ha JUCKE OH MPUHSAJ 32 BEPIUMHY TPEYrOJbHUKA, & PACCTOSHUE MEX/Y IBYMs TOUKAMU
HaOJTo/IeHr st Ha 3eMJIe — 3a er0 OCHOBAHME.

Ppanny3 [Mapne Meccbe cocTaBUI caMblid TIOJIHBIM AJI11 CBOETO BPEMEHM KaTaJIor 3BE3/IHOTO
HeOa, rae ObUIM YUTEHbl HE TOJIBKO 3B€3/Ibl, HO TaKKe TYMAHHOCTH, 3BE3/IHbIe CKOIUICHUS U JJaJIeKue
rajakTUKi. OH ObLT U3BECTHBIM «JIOBIIOM KOMET», HAaOJII0aJl 3a CBOIO XU3Hb 44 KOMETHI; KaTrajor
OH HayaJl COCTaBJIATh AJIs1 TOrO, YTOOBl HE MyTaTh CBOW M3MOONEHHBI OOBbEKT MOMCKOB C IPYTUMU
HeOecHbIMU 00pa3oBaHUAMU. OH IJI0XO MPeCTaBIsT Pa3HUILLY MEXy OOHApYKEeHHBIMUA OOBEKTaMU
Y Ha3bplBaJI MX TyMaHHOCTAMU. [To3xe ux npuposa Obuia onpeesaeHa JpyruMu aCTPOHOMAMH.

K xonny XVIII B. B pacnopsikeHUM aCTPOHOMOB ObLIM JOBOJBHO MOIIHBIE TEJIECKOMbl —
peduieKTophl (C 3epKaJioM B KayecTBe JIEMEHTa, COOMPAIOLIEro CBET) U pepakTophl (C CUCTEMOI
JIMH3), a TaKXke Xopoluasi TeopeTuyeckas 6aza. HebecHas mexanuka HploToHa Oblia pa3BuTa jApy-
T'MMU YYEHBIMM, 3TO MTO3BOJIUJIO BECTH IOBOJIBHO TOUYHBIE PACUETHI ABUKEHUA IIJTAHET, 3BE3/ U IPYTUX
KOCMMYECKUX TeJ.

Campblii OOJTBIION [J1s1 CBOETO BPEMEHH TeJIECKOMN NMocTpori YusbsMm [epiess, 1uaMeTpsl ero
3epkast Obutn Oosbine Metpa. [Ipy nomornu 3Toro rpaHAro3HOro nprdopa I'epiuens pacimpui rpa-
Hu1bl COTHEYHOM CUCTEMBI, OTKPBIB CEIBMYIO IO CUETY IIaHeTy, YpaH. Kpome Toro, eMy npuHaj-
JIEXKUT YecTb OOHAPYKEHUsI CIIyTHUKOB YPaHa U HECKOJIKMX HOBBIX CIyTHUKOB CarypHa. MOIIHbII
TeJIeCKON Mo3BosuI 'epiuemo oOHapyKUTh Oojee JBYX THICSIY HOBBIX TYMAaHHOCTEH, YBUIETb, UTO
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HETIOHATHBIE MosTockl Ha FOmuTepe — 310 o6naka, a CHeskHasl manka Mapca MeHsieT pa3Mep B TeUCHHUE
Ce30Ha.

3aHNMasCh MCCIIEJOBAaHUEM COJHEYHOTO CHEKTPa, aCTPOHOM CAENal CIyYailHOe OTKPHITHE —
oOHapy k1 nH(pakpacHoe u3mydeHue. Hauanock Bce ¢ TOro, 4To OH XOTeJT HAUTH [IBETHOW (DUITBTP,
IPY TIOMOIIA KOTOPOTO MOKHO ObLI0 ObI cMOTpeTh Ha CorHile 6e3 Bpena s ri1a3. OH 3aMeTH1, 4To
T0J1 BO3IEHCTBMEM COJIHEUHOTO CBETa (PHIIBTPhI HArPEBAIOTCS, IPUYEM C Pa3HOW MHTEHCUBHOCTHIO.
Torna oH py MOMOIIM IPU3MBI PA3JIOKIII CBET Ha CHIEKTP M TEPMOMETPOM M3MEPHJI TeMIIepaTypy
KaXJ0ro 1BeTa. BhISICHUIOCH, YTO CaMBblil TOPSIYMI YYaCTOK pacholiaraeTcsi 3a TpPaHUIel KpacHOTo
[[BeTa. 3HAYUUT, JIyYH HaIlIero CBETHJIa — 3TO He MPOCTO CBET, a eI1le 1 TEIUIOBOE U3ITyYeHre, KOTOpPoe
HE BUIHO HEBOOPYKEHHBIM I71a30M. DTOT BHIBOJ, [ epIiienst 3a105K1 OCHOBBI M3y4eHHs HH(ppakpac-
HBIX JIy4Yei, YTO BIIOC/IEICTBUY MO3BOJIMIIO COBEPIIUTh MHOTHE aCTPOHOMUYECKUE OTKPBITHSI.

XIX B. ObLT BpeMeHeM OypHOTo pa3BUTHS aCTPOHOMUYECKON HayKH. []j1s1 HabmoaeH A MCTIONb-
3oBajiack potorpacusi, potomeTpus (paszzesn ONTUKH, 3aHUMAIOITUIICS U3MEPEHUEM T0JIsl U3Tyde-
HUS), CIIEKTPAJIbHBIN aHAJTN3, TTO3BOJISIONIHIA OMPEIEIUTh XUMIUUECKHUIA COCTaB HEOECHBIX OOBEKTOB,
¥ MHOTHWE Apyrue mepeaoBble MeToIpbl. biarogapst CrieKTpaJibHOMY aHAJIM3Y YYeHble JOKa3aid, YTo
Bce 00bekTh CostHeuHOM cucteMbl — COJHIIE, TUIAHEThI, CITyTHUKH — COCTOSIT M3 CXOXKEro BEIeCTBa,
a 3HAYUT, UMEIOT SAUHYIO IPUPOY.

MHorre acTpoHOMBI ObUTH YBEpEHBI, YTO OTKPBITHI Aajeko He Bce IuiaHeThl ColHeuHOM
CHUCTEMBI, UX TOpa3no Oosbine ceMu. [lonroe BpeMsi CYMTANIOCh, YTo Mexay Mapcom u Onmrepom
€CTb eI1Ie OfIHA IJTAHETA; BIIOCJIEICTBIUH BBISICHUIIOCH, UTO 9TO Mosic acteponoB. HoBas nminanera, Hern-
TYH, BCe e OblTa 0OHapyxeHa. 1o mpousoruio B 1846 r. [MocineaHss U3 TUlaHeT Hallleld CUCTEMBI,
[TnyToH, nonayia B 0ObeKTUBHI TeJIeCKOMoB yxke B XX B., B 1930 .

B 1842 r. Kpuctuan [orep oTkpbl1 pusnueckuil 3(pekT, no3xe Ha3BaHHbI €0 UMEHEM.
OH BBIBEJI CIIEAYIONTYI0 3aKOHOMEPHOCTh: YeM OJIKe K HaOMogaTesio UCTOYHMK CBETa, TEM BHIIIIE
ero HaOsoaeMast yactoTa. IToT 3(dEKT MO3BOIMII ONPEAEsATh, B KAKOM HAPABJICHUH JIBUKYTCS
HeOecHble OOBEKTHI, @ TAKKE PACCUUTHIBATh MX CKOPOCTh M KOOPAWHATHI.

Paznenenvie 3emii Ha YacoBbIe MOSICA, C YYETOM MECTHOTO COJTHEYHOTO BPEMEHHU U BpaIlleHHU ST
TUIAHETHI BOKPYT OCH, Takke Mpou3o1wio B XIX B. DTo ObLIO OHO U3 COOBITU, CBA3BIBAIOIINX KOC-
MHYECKHE 3aKOHBI C 3aKOHOMEPHOCTSIMH KU3HU Ha 3eMIIe.
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1.5. HIHCTPpYMEHTBI AaCTPOHOMOB: SBOJIIONNA TEJECKONOB U
HOBelIIue MeTO/Ibl ANCTAHIIMOHHOTO U3y4YeHNsI KOCMOCa

Teneckon, co3nanubil [anuieeM, MpeacTaBiisiii cOO0M MPOCTYIO TPYOKY C JIMH3aMH, KOTOpast
TMO3BOJIsIIa TIPHOMKATh OOBEKTHI B HECKOJIBKO pa3. [IprOOphl TaKOro THma MO3XKe CTaJIM Ha3bIBATh
pedpakropamu. CerogHsi He4TO MOJOOHOE TelecKomy [ anmest MOXHO yBUIETD B TeaTpe — TeaTpalib-
Hble OMHOKJIM OYEeHb MOXOXH Ha TiepBble 00pasiipl, caenanabie B X VII B. [amuneem.

IlepBbie ycoBeplIeHCTBOBaHMS TeJeCKoNa Kacajiuch ero pasmepoB. CHauana OH «poC»
B IIUPUHY, ACTPOHOMBI IBITATUCh YBEIUYUTD MPHOIMKEHHEe 0OBEKTOB, HCHOIb3Ys OoJiee KPYIHbIE
JMH3BL. [ TaBHBIM HEIOCTaTKOM pehpaKTOPHBIX TEJIECKOINOB OblTa XpoMaTUiecKast abepparys — pas-
MBITOCTh, HEUETKOCTh M300pAKEHU S U MOsIBJIEHNE HA HEM LIBETHBIX MSITEH ¥ IoJIoc. YTOOB ee yMeHb-
IIUTh, TEJIECKOITBI CTAJIM JieJ1aTh OoJiee ATMHHBIMU; TPUOOPHI MOIJIM JOCTUTaTh HECKOJIBKUX JECATKOB
MeTpoB. PeBomolnimonHoe perenre npodneMsl yeTkocTH Haien Mcaak HeioToH: BMecTo coOupaio-
1Iel CBET JIMH3BI OH CTaJl UCNOIb30BaTh 3epKajo. Tak B Hayane XVIII B. nosiBuiics: pedpieKTOpHbIN
TEJIECKOII.

B konre XVIII B. ObuH cO3/1aHBI ABYXJIMH30BbIE OOBEKTUBHI /11 peppakTOpoB, U mpodieMa
XpoMaTrueckor adoeparmu Ob1a perena. Creyomui mpopsiB coctosiics depes 100 siet, korma s
3epKaja pedIeKTOPOB CTaJIM MCHOJIb30BaTh CTEKJIO0. DTO MO3BOJIUIO CTPOUTDH TEJIECKOIbl C OrPOM-
HBIMU 3€pKajlaMM, AAIIAMUA 3HauuTeNIbHOE yBeandeHre. Hayamo XX B. 03HAMEHOBAJIOCH CTPO-
UTEJILCTBOM KPYIHBIX 0OCepBaTOpUi MO BCEMY MHPY, AMAMETP TEJIEeCKOMOB-pedIeKTOPOB B HUX
Joctarai 2,5 M.

Hogsle nmprbopbl mpriBesM K HOBBIM OTKpBITUsIM. KapTrHa BeeneHHoi 3HaYuTeIbHO pacimpu-
JIach: aCTPOHOMBI YBHIEJIH, YTO Ha HeOe He THICSIUM, KaK CYUTATIOCh paHee, a MUJLTUAP/IBI 3BE3]T; BCe
OHU SIBJISIIOTCS YacThlo raylakTMKU Mueunsiii [1yTh, Ha OKpanHe KOTOPOil, B OAHOM M3 CIMPAJIbHBIX
pykaBoB, Haxonutcsl Hama ComnHeuHast cucteMa. Y mogoOHBIX raylakTUK BO BcesleHHOM orpomHoe
KOJINYECTBO.

KpynHeiimii Ha ceronHsIIHWNA JeHb Tejeckomn-peduiektop Haxoautes B Poccun, Ha CeBepHOM
Kagkaze. On pabotaet ¢ 1976 r., tuameTp ero 3epkaia coctapiiseT 6 M. Camblil OOJIBIION TEJIECKOI B
MUpE UMEeeT 3epKajio TUaMeTpoM 1yTh OoJtbiie 10 M, OH ObUT yCTAaHOBJIEH Ha TOPHOM BEPIIIMHE OIHOTO
u3 Kanapckux octpoBos B 2007 r. Kak 1 B 1pyrux coBpeMeHHbIX peieKTopax, B HeM MCIOIb30BaHa
aJlaliTUBHAs OITHKA, YCTpaHsAIOLas UCKaKeHUs1, U TpaHC(OopMUpyeMasi CUCTeMa 3epKall.

B nmanax yuensix crpoutenbetBo B 2020 r. rpaHuo3HOro coopykeHus — ['uranrckoro Maren-
JlaHOBa Teseckona. B ero cucreme OyayT MpHUCYTCTBOBATh CEMb 3epKall, KaXkJ0€ U3 KOTOPBIX OyaeT
BeCUTh OKOJIO 20 TOHH U MMeTh AuameTp Oosbire 8 MeTpoB. [Ipy MOMOIIM STOr0 MOIIHEHINEro 3a
BCIO MCTOPMIO aCTPOHOMUM TeJIECKONA IJIAHUPYETCs HATU OTBET HA MHOTMe 3arajiku BcesneHHO,
BKJIIOYAsl TEMHYIO MAaT€pHIO U TEMHYIO SHEPIHIO.

CoBpeMeHHbIE pedpaKTOPbl MAJIO OTIIMYAIOTCS OT CBOMX JABYXJIMH30BbBIX ITPEAILIECTBEHHUKOB,
MpaBJa 1Jis U3rOTOBJICHUS JIMH3 Celuac MCMOJb3YeTCsl YIYUIEeHHOE ONTUYECKOE CTEKJIO, YTO JaeT
BO3MOXHOCTh TIOMHSITh KayeCTBO M300pakeHHsI Ha JOBOJIBHO BBICOKMI ypoBeHb. Cpenu pedpak-
TOPOB HET T'MIAHTOB, MOJAOOHBIX CAMBIM KPYIHBIM peIeKTopaM, Tak KaK M3TOTOBUTh CTEKJISTHHYIO
JIMH3Y AMaMeTpoM OOJIbIIIe METpa 3aTPyAHUTENIBHO.

Kpome pediekTopoB u pepakTopoB CyHIECTBYET U KOMIPOMUCCHBI BapUaHT ONTUYECKOTO
TEJIECKOIA — 3epKaJIbHO-JIMH30BbIE CUCTEMBL. 3€pKaJIO UCTIONb3YETCSl B HUX 1Sl (POKYCUPOBKHU U3TY-
YEHU s, JTUH3BI — 17151 KOPPEKLUK n300pakeHus1. Takue TenecKonbl MPUMEHSIIOTCS TPEUMYIIECTBEHHO
B aCTPOMETpPUU — pas3ziesie aCTPOHOMMHU, KOTOPBI 3aHMMAETCsl ONPEAEICHUEM MECTOHAXOKAECHUS
HEOECHBIX OOBEKTOB.

Jo nosiBneHus paguoacTpOHOMUU YUYEHBIE UCCIIEIOBAIM KOCMOC JIMIIb B BUAUMBIX JIyYax CIIEK-

Tpa. Panuoreneckonsl, NosiBUBIIMECS B cepeArHe XX B., TO3BOJIWINA UCCIIEI0BATh IEKTPOMArHUT-
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HOE U3JIy4YeHHe KOCMUUYECKUX OOBEKTOB, B TOM YUCJIEe U OUCHb YIAJICHHBIX, B AUANAa30He PaJHOBOJIH.
CrpoeHue paguoTenecKkona HAOMUHAET CTPOeHHEe IOIOOHOr0 ONTUYECKOTO MPHOOpa, TOJIBKO BMe-
CTO 3epKaJia WM JIMH3bI, COOMPAIOIIMX CBET, B HEM HCIIOJb3YeTCsl aHTEHHA, COOMPAIOINAs EKTPO-
MarHuTHbIe BOJHBL. CyIlecTByeT MHEHHE, YTO 3TO 3aMeuaresbHOe U300peTeHUe MOMOIJIO aCTPOHO-
MaM COBEPIIUTh CTOJIBKO ke OTKPITHIA, CKOJIBKO ObLJIO COBEPIIICHO 32 BCE MPE/IbIIYIINE BeKa.

Bnarogapsi panoacTpOHOMUM CTaI0 BO3MOKHBIM MCCIIEIOBaHME MEK3BE3/IHOTO Ta3a U Tajlak-
THYECKUX Si/Iep, CBEPXHOBBIX 3BE3/1 M MYJIbCAPOB U MHOTHUX JIPYTHX TaiiH KOCMOCA.

Kpome painoBoIiH, CYIECTBYIOT U JPYTrUe BUIbI JIEKTPOMArHUTHOTO M3JTyUeHU 1, U KaXKIbIA 13
HUX MCIIONB3YeTCs ISl UCClieJoBaHus KocMoca. VHdpakpacHast aCTpOHOMUsI aHAIM3UPYeT H(ppa-
KpacHbIe JIy4H, MPUXosIiue u3 ryouH BeeneHHou. Tak Kak 3HAYMTENIbHAS MX YaCTh MOTJIONIASTCS
arMocepoil Halllel ITaHeThI, TPUOOPHI, padoTaloIIKe B JAHHOM JUara3oHe, OOBIYHO Pa3MelIaioT Ha
criyTHUKax. MH(ppakpacHbie TelecKoIbl 0cOOeHHO 3(PEKTUBHBI [T H3YUSHUS XOJIOAHBIX OObEKTOB
— OCTHIBAIOIIUX 3BE3]1, IUTAaHET, PACTIONOKEHHBIX 3a npeneamu COMHEYHOW CUCTEMbI, KOCMHUYECKUX
MOJICKYJISIPHBIX O0JIAaKOB, Fa30IBUICBBIX 3BE3/IHBIX JJUCKOB.

[Mpudopsl, pukcupyioime yabTpadroIeToBOe U3ITyYeHHUe, IPUMEHSIIOTCS ISl K3YUeHUS COOT-
BETCTBYIOIIIETO CIEKTpa KOCMHYECKUX Jiyderd. C UX TOMOIIbI0 MOXHO TOJMYYUTh MH(MOPMAIMIO O
TUIOTHOCTH, TEMIIEPAType U XUMHUECKOM COCTaBe 00beKTa. YIIbTparoneToBasi aCTpOHOMUSI 3aHU-
MaeTcsi B OCHOBHOM HaOJMIOIEHUEM 3a JaJIeKMMH 3BE3aMU U TAJIAKTUKAMHU.

OCHOBHBIC UCTOYHHKH PEHTIEHOBCKOTO M3JIy4YeHHsI B KOCMUYECKOM MPOCTPAHCTBE — 9TO HEW-
TPOHHBIE 3BE3/1bl, KBa3aphbl (AKTMBHBIE SI/Ipa FAJIAKTHK ), OCTATKU CBEPXHOBBIX, CKOIIIEHHS TAJIAKTHUK U
YepHbIe AbIPbI. [J151 MX MCCIIeIOBaHU S IPUMEHSIIOT PEHTIEHOBCKHE TeJIECKOIBI. Tak Kak 3eMHast aTMO-
cepa sBJISIETCS MPEATCTBUSM JUTSI IPOXOXKICHUsSI TOTO BUAA JIy4ei, MeCTo X paboThl — UCKYC-
CTBEHHbIE CITyTHUKH 3eMJIH.

ACTPOHOMHUIO HAIIIETO BpEMEHU YacTO Ha3bIBAIOT BCEBOJIHOBOM — [IOTOMY UTO OHa MOXKET MCCIIe-
JI0BaTh BCE M3BECTHBIC BU/IbI M3ITyYCHHI, IPUXOASAIIME K HAM U3 KOCMOCA, a TaKKe BHeaTMOc(epHOr
— [OTOMY YTO 3HAYUTESbHASI YacTh UCCIIEIOBAHUI TIPOBOJUTCS 32 MpejiesiaMu 3eMHOUM aTMOc(hephl.
TeJeckorbl, YCTAaHOBJIEHHBIE HA PA3JIMYHBIX BUJIAX KOCMUYECKON TEXHHKH, €XEIHEBHO OOOTalaioT
HAlll 3HaHUs O CTpOeHrH BceeseHHoN.
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1.6. Bce He Tak npocTo: Mmoaesim BecesreHHoi
OT JDWHINTENHA 10 TEOPUH CTPYH

Knaccnueckoe yuenue o Beenennoii BpemeH HbloToHa paccMarprBaio MUPO3/IaHUE KaK HEUTO
CTaTUYHOE. ACTPOHOMBI UCCJIEIOBAJIM 3BE3/Ibl, IUTAHETHI M Jpyrue HeOecHble Tena, UX 00pa3oBaHue,
IBWXEHUE, TIepeMeHbI, Ipoucxosime ¢ HuMu. Ho o Tom, uto cama BceeneHnast Toxe MMeer onpe-
ACJICHHBIE CTaIUN pa3BUTHUA, OHU HE 3a1yMbIBAJIUCh.

Borpoc 06 sBomonun BeeneHHOM BO3HUK MTOcIie OTK peITHiA DiiHIITeRHa. B 1917 1. OH BriepBbie
OIyOIMKOBAJ PaOOTHI, MOCBSIIEHHBIE OOIIEN TEOPUU OTHOCUTEIBHOCTH, COTJIACHO KOTOPOU I'paBUTa-
[IMI0 CO3/Ia€T CaMO MPOCTPAHCTBO-BPEMsl, OHA SIBJISIETCSI €0 TeOMETPHUECKUM CBOMCTBOM. OoO1mast
Teopusi OTHOCUTEJILHOCTH DUHINTElHA cofiepkaia B cebe ypaBHEHUE TATOTEHHUsI, KOTOPOEe MOKHO
ObLIO PEeINTh Pa3HBIMU CIIOCOOAMH — 3TO ¥ MIOPOIIIIO MHOKECTBO Moziesell BeeneHHoi.

[lepByto Mozaenb npeanoxun caM DUHIITENRH B ToM ke 1917 1. B cratbe «KocMomnornyeckue
cooOpakeHus1 K 00I1Iel TeOprH OTHOCUTEILHOCTH» . COrlacHO 310l Moaesu, BeenenHas oqHoposiHa,
ee (pM3MUECKIe XapaKTePUCTUKU He 3aBUCST OT HAIpaBJIeHUs, pacripeeeHre MaTepiu OCyIecTB-
JIEHO PaBHOMEPHO, CHJIy MIPUTSKEHUS (TPaBUTALIMIO) KOMIIEHCUPYET CUJla OTTaJIKMBaHusA. B Monenun
DiiHiTeriHa BeeneHHas Bce ellie octaBaiach CTallMOHAPHOM, OH JIaXe BBEJI B CBOIO TEOPHI0 KOCMO-
JIOTMYECKYIO TIOCTOSTHHYIO.

Hexkotopoe BpeMst 3Ta Moze/nb Kasanach MPUEMJIEMON, HO HOBBbIE OTKPBITHsS CaMOTO aBTOpa
3aCTaBWJIN YUEHbIX B3[JISIHYTh Ha Ipo0iemMy no-apyromy. Bekope romnanckuii acrponom busuiem e
CuTtrep npeacraBuil HAyYHOMY MUPY CBOU BaApUAHT pelleHNs] YPAaBHEHUS TATOTEHUs. DTOT BapUaHT
OCTaBaJICs IPUEMJIEMBIM, Aaxe eciv Bo BeenenHol BoBce He Obuto Matepun. C MosiBJIeHUEM MaTepru
U, CIIeIOBATEJIbHO, MACChI, IPOUCXOAMIIO OTTATKMBAHUE, YTO BEJIO K PACIIUPEHUIO CHCTEMBI.

Npeto o pacmmpsiomeiicsas BeeneHHoit pa3Buil coBeTckuil yuenblid Anekcanap ®@puamad. OH
CO3JIaJT TEOPUIO HEeCTAITMOHAPHON BceneHHON 1 0OHapy KW, 9TO MOJE/Ih CTallMoHapHOW BeeneHHou
DUHINITEHA ABISAETCS ee YaCTHhIM cydaeM. Takum oOpasom PpuamaH 1okasza, 4To oommas 1eo-
pYsi OTHOCUTEILHOCTH BOBCE HE MOAPA3yMeBaeT KOHEYHOCTH MPOCTPAHCTBA, KAK CUMTAJIOCh paHee.
N3 pacueroB @pramana crieoBaio: Tak Kak BeeneHHast pacmmpsieTcs, T0KHO HAOMI0aThCs Kpac-
HOE€ CMEIICHHUE (CIIBI/IF JINHUN CIICKTpa XUMUYCCKUX JIEMECHTOB B CTOPOHY INJIMHHBIX BOJIH KpacC-
HOTO 1IBETa), MPOMOPIMOHATIBHOE PACCTOSTHUIO. DTOT 3hPeKT ObUT 0OOHApYkKeH DIBUHOM Xab0IoM B
1929 r., Takum 00pa3oM TeopHsl pacimpsiomiencs BeeneHHON omydnia SKCIepuMeHTaIbHOE TIOJI-
TBEpK/ICHHE.

DUHINTENH, KOTOPbIH MOHAYaly He COMIaIiacs ¢ BhlKjaakamu Ppuamana, Mo3aHee Mpu3Hal
CBOIO HETIPAaBOTY M Ha3BaJl KOCMOJIOTMYECKYIO TIOCTOSIHHYIO, BBEJICHHYIO B YPaBHEHUsI, CBOEH caMoi
Oo0mbI1I0M OIIMOKOM. B HacTosiiee BpeMmsi, ¢ MOsIBJIEHNEM TOHSITUSI TEMHOUM SHEPrUH, yUeHbIE BEpHY-
JIUCH K ITOM MOCTOSIHHOW. BO3MOXKHO, OHa TIO3BOJIMT OOBSICHUTH CYIITHOCTD 3TOTO 3ara/IOYHOTO SIBJIE-
HU4.

CnenctBuem pelieHus ypaBHeHUd @ puaMana MOTyT ObITh TpU BapraHTa. B mepBom BapuaHTe
CpenHsis IJIOTHOCTh MaTepPUH paBHA HEKOTOPOU KPUTHUECKOM BeJIMurHe; BeeneHHast, kotopasi moHa-
yajty OblJIa TOUKOM, TIOCTOSIHHO pacimpsieTcs. [IpocTpaHCcTBO B 9TOM MOJEIH TIOCKOE, €r0 MOKHO
omnmcarh reomerpueid EBkiinna (aneMeHTapHo# reometpueil), u 6eckoHeunoe. Pacimpenvie Beenen-
HOH OyJeT BEeYHbIM, HO B OECKOHEYHOM YIAJIEHUHU €T0 CKOPOCTh OyJeT MPUOIMKATHCS K HYJITIO.

Bo BTOpOI1 MOIEM MJIOTHOCTD U U3TyYeHre BeeneHHOW MeHbIle KpUTHIeCcKuX. [IpocTpancTBo
B 9TOM CJTy4ae Takxke Oy/neT OECKOHEUHO paclIUpsIThCS, ITO PACIIMPEHUE HUKOTAA HE 3aKOHUUTCS U
HE YMEHBIIIUTCS; CKOPOCTH yIaJIeHHsI FaJlakTHK He OyayT CTPeMHThCs K HyIo. [IpocTpaHcTBO B 9TOM
Moyiesiu 00/1a/1aeT KPUBU3HOM U OITUCHIBAETCs reoMeTprelt JIobaueBCKoro: mapasuiesbHble PsSMBbIE B
9TOM BapuaHTe BcelleHHOW MOTYT nepeceKaThesl.
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Tpetbe pemeHvie ypaBuenuii ®puamana npuBoAUT K Moaesu BeeneHHOM, rae cpeiHsis MIoT-
HOCTb BeIIeCTBa OOJIbIle KPUTUIECKOW. B 3TOM citydae pacimmpenue BeeneHHol, nveroliee MecTo B
HACTOSIIIIUI MOMEHT, KOT/1a-HUOY/Ib 3aKOHUYUTCS M CMEHUTCS CXKATHEM, YTO B KOHEYHOM HTOTE 3aKOH-
YUTCSI CUHTYJISIPHOW TOYKOM (TOYKOH C OECKOHEYHOM IJIOTHOCTBIO U TEMIIePaTypor ). TO COCTOSTHUE,
B TMPOTHBOIMOJIOKHOCTh BosbiioMy B3pbIBY, HasbIBaloT Bombiim xpyctoM. TIpocTpaHcTBO TpeTbeit
Mozesu BeeneHHOH, KOHeYHO, 00J1ajaeT MOoNOKUTEIbHON KPUBU3HOW U 1O (popMe ONM3KO K Tpex-
MepHoil ruriepcepe. Ero 3akoHomMepHOCTH onmchBaeT ceprueckasi reoMeTpusi Pumana: nmapai-
JIeJbHbIE TIPSIMbIE B 9TOM IMPOCTPAHCTBE HEBO3MOKHBI.

Ha cerogusimauii IeHs OOJIbINast YacTh YUEHBIX CUMTAET Haubosee BEpOsTHOW MEPBYIO MOJIEIb
BcenenHoit, Tak Kak cpeaHsisl IJIOTHOCTb BEUIECTBA, 10 TOCJASJHUM JaHHBIM, MEHbIIIE KPUTHYECKOM.
Ho BrionHe BeposTHO, YTO TMpU MCCAEIOBAHUAX ObLIM YUTEHbI HE BCE BH/Ibl MaT€pUH, U JTaHHBIE O
TUIOTHOCTH MOTYT CO BPEMEHEM U3MEHHThCS.

Jlns1 oncanus 3apoxaeHus pa3BUTHsL BeeneHHON Oblia coznaHa Teopusi BonbIioro B3pbiBa.
CormnacHo 3To¥ Teopur, BeesieHHast BOHHKIIA U3 COCTOSIHUS KOCMOJIOTUECKOM CUHTYJISIPHOCTH: OHa
ObLIa CckaTa B TOUKY C OECKOHEUHOH IJIOTHOCTBIO, €€ pa3Mephbl PaBHSUIMCH HYJTI0. UTO OBLTIO 10 3TOTO
Y 10YeMy TIPOU3OIIIENT «B3PbIB» — HEM3BECTHO, MATEMAaTUYECKUiI anmapar Teopur bosbioro B3pbiBa
HE TO3BOJISIET PACCMOTPETh COCTOSIHUE, TIPEIIIIECTBOBABIIIEE CUHTYISIPHOCTH.

Boavwoii  63pvie — 3mo cmpemumenvHoe, NPAKMUUECKU MZHOBEHHOE
pacuuperue npocmpancmed 00 6ecKOHeUHOCMU.

C nepBbIXx MIHOBEHUI CBOETO CYILIECTBOBAHMS BceseHHas Havaa OCThIBATh U PacIIMPThCS,
3TOT MpOIecC MPOAOIIKAETCs 10 cux nop. KoHlleHTpupoBaHHast SHEprus MoCTeNeHHO Mpeodpa3oBa-
JIach B BEILIECTBO, KOTOPOE MO AEUCTBUEM 3aKOHA TATOTEHUS U IPYTUX crjl c(hOpMUPOBATIO BCe 00b-
exThl Beenennoit. [To npuOnm3uTenbHpIM pacyeTamM acTpOHOMOB, BO3pacT Hailleil BeeneHHoM cocTaB-
JISI€T OKOJIO 13 MWIIMapIoB JIET.

HawuGonbinee pacpoctpaHeHre noiyumia Moels BeeneHHo, rae Teopusi bosbioro B3peiBa
oObeaurHeHa ¢ Teopuell ropsdyerr Beenennoii. To ecTb Temmeparypa B MOMEHT MIHOBEHHOTO pac-
mpeHusi Oblla OueHb BbICOKOM. Ho cymiecTByeT u ipyrasi MoAesb — XOJOIHOTO BoJbIIIOro B3phiBa.
CornacHo ee mocTtynaTaM, paciiipeHue MPOUCXOIUIIO P aOCOTIOTHOM HYJIe TEMIIEPATY PHI.

Hecmotpst Ha TO uTO Teopusi BosbIoro B3pbiBa cuMTaercsi OOMIENPUHATON, B HEW UMeeTcsl
MHOECTBO HepellIeHHbIX BOMPOCOB U MpodsieM. [IJisl OTBETOB Ha HEKOTOpbIe U3 HUX OblIa CO3/1aHa
uHpALMOHHAsA MoAeab BeceneHHon. OHa paccMaTpuBaeT OUY€Hb KOPOTKMU MPOMEXKYTOK BPEMEHU
cpazy mnocie Bornbiioro B3pbiBa, Koraa BeeneHHas pacimpsiiach ropasno ObicTpee, 4eM BIOCHe-
crBuM. COrJlacHO 3TON TEOpHUHU, Ha OYEHb PAHHUX CTAJHSAX CBOETO CyllecTBoBaHUs BeenenHas o6ma-
Jajia MnojsiMu, CO3AAIIIMMU UHMIIAIUOHHOE paCIIupeHue.

B pesynbrate pa3ButHs UHOIAIMOHHON MOJIEU MOSIBIIIMCH TaK HA3bIBAEMbIE «TEOPUU BCETO»,
WIN eIMHbIe TEOPUM TOJIsl, — MOMBITKA OOBbEAUHUTH (PU3UKY U MAaTeMaTHKy U B HECKOJIBKUX (pop-
MyJax omMcaTh BCe MHUpoO3[aHue. B mepByio ouepenb, TOKHBI ObITh OMUCAHBI (PyHIaMEHTAIbHbIC
B3aUMOJICVICTBUSI: TPABUTALIMOHHOE, SJIEKTPOMArHUTHOE, CUJIbHOE sifIepHOE (yIepKUBalollee deMeH-
TapHbIe YaCTUIIbI BHYTPH aToMa) U ciiadoe siiepHoe (TPOSIBISIIOIIEECs B PEaKIUsIX PaJUOaKTUBHOTO
pacnana). Kpome Toro, B paMmkax «TeOpuu BCEro» HEOOXOAMMO OOBSICHUTD CYIIIECTBOBAHUE BCEX Jie-
MEHTAPHBIX YaCTHUI] U TOCTPOUTH TEOPHUI0 KBAHTOBOU I'PaBUTALINK, OOBEIUHSIONIYIO OOIIYI0 TEOPHUIO
OTHOCHUTENILHOCTY M KBAHTOBYIO MEXAHUKY.

Ha 3BanHue enuHON Teoprn eCTh HECKOIBKO MPETEHACHTOB, U MEPBBIA U3 HUX — TEOPUsI CTPYH.
['maBHBIN OOBEKT U3YUEHUs] ITOM TEOPUM HAXOAUTCS TIIyOOKO BHYTpH aTtoMa. FApo Kaxaoro aroma
COCTOUT U3 HEUTPAJIbHO 3aPSIKEHHBIX HEMTPOHOB U MOJIOKUTEIBHO 3apsKEHHBIX TPOTOHOB. OHU, B
CBOIO OYepe/ib, COCTOST U3 MeJbUallinX YacTHll, KBAPKOB, UMEIOIIUX MHOKECTBO Pa3HOBUIHOCTEN.
Teopusi cTpyH npeanonaaraet, YTo MUKPOCKOMUYECKHE JIeMEHTapHbIEe YACTHIIbI ITPEICTABIISIOT COOOM
CTPYHBI, HAXOASIIIIMECS] B COCTOSIHUM TIOCTOSIHHOTO KoneOaHusi. Takum oOpa3om, TO, YTO B TPaIULIU-
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OHHOM (PU3MKE CUUTAETCS TPAEKTOPHUEN JBUKEHHU S YaCTULl, CTOPOHHUKU TEOPUU CTPYH CUUTAIOT Tpa-
eKTOpHel KosieOaHusl CTPYHBI.

MaremMaTuiecKue pacueThl MOKa3aiu, YTo TEOpHsi CTPYH paboTaeT TOIBKO B TOM CIIyvae, eCIIu
MIPEITNOJIOKUTH, YTO BMECTO MPUBBIUHBIX TPEX WM YETHIPEX U3MEPEHUI CYILIECTBYET AECATh: JEBSTh
IIPOCTPAHCTBEHHBIX U OJHO BpeMeHHOe. «JIMIIHNe» U3MepeHus CylIecTBYIOT JIMILb HA KBAHTOBOM
YPOBHE, B CBEPHYTOM B MHKPOCKOMMYECKHUX MaciTabax Buje. ACTPOHOMBI M MAaTeMaTUKHU TIbITa-
I0TCS1 IPUMEHUTh TEOPUIO CTPYH K MOMEHTY 3aposkAeHUs1 BceneHHOM, U 3TO PUBOAUT K HEOKU/1aH-
HBIM pesynbratam. [lomydaercsi, 4to B MOMEHT Borbioro B3peiBa Beenennast jomkHa Obuia UMETh
KaKOW-TO MUHUMAJIbHBIN pazMep (B CTaHIAPTHOW MOJEH OH ObUT HyJeBbIM). Kpome Toro, 6ombliioe
KOJIMYECTBO IIPOCTPAHCTBEHHO-BPEMEHHBIX U3MEPEHUII MEHSIET KapTUHY 3BOMIOLMU BceeneHHon, u
310 TpedyeT oObsicHeHu#. bonee coBpeMeHHass MOAMUKAIMS TEOPUN CTPYH HA3bIBAETCSl TEOpUEH
CYNEepCTPyH, OHAa UMEET MATh BAPUAHTOB, OTIIMYAIOIIMXCS BUIAMU CYIIEPCUMMETPUH, CBA3bIBAIOLIEH
3JIEMEHTapHbIE YaCTHLIbI.

AJbTepHATUBOM TEOPUH CTPYH U CYNIEPCTPYH sIBJIsieTcsl Teopust OpaH, i M-teopusi. Bpana —
3TO MHOTrOMepHasi MeMOpaHa, 0a3oBas cocTaBisolias Teopur. CoriacHO JaHHOU TEOpUH, TPOCTPaH-
CTBO-BpeMsl I TUMEPHO, OHO COCTOUT U3 YEThIPEX MPOCTPAHCTBEHHBIX U3MEPEHHIA K OJHOTO BPEMEH-
Horo. O6MacTh YeTBIPEeXMEPHOTo MPOCTPAHCTBA OTPAaHUYEHA JIByMsI TpU-OpaHaMy — CTEHAMH TpeX-
MEpPHBIX NpocTpaHCcTB. OIHA U3 TaKUX CTEH U €CTh Hallle IPUBBIYHOE MUpO3JaHue. Mexay AByms
CTAllMOHAPHBIMU CTEHAMH €CTh OJJHA Oy Jalomias, B TOT MOMEHT, KOrJja OHA CTOJIKHYJIACh C HAIlen
CTEHOW, U mpou3oiiies bosbIoi B3phIB.

Cpeny cOBpeMEHHBIX KOCMOJIOTUYECKUX TEOPUIA CTOUT OTMETUTD [IUKJINYECKHE, KOTOpbIE IJ1a-
CAT, YTO BOJBIIION B3pBIB — 3TO HE poXkaeHUe BeeneHHON U3 HeObITHS, a OJJHA U3 CTAAUK ee CyIle-
CTBOBaHUs. BeceneHHas pacimpsiercs 1o Onpeie/IeHHOTo Mpejielia, IOTOM HAYMHAETCS CKaThe, JOX0-
JWT 10 TOYKW CUHIYJISIPHOCTH, TI0CJIE YEeTO CHOBa ciielyeT Bosblioii B3phIB.
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Yacrts I1. Ilo0eqa Hag cuiion
TATOTEHU: YeJIOBEK B KOCMOCe

2.1. MedThl 0 KOCMOCE: JileTaTeJbHas
mamuHa Hukosas Kubajabunya n «pakeTHble
noe3aa» Koncranrtuna IllnojikoBckoro

C Tex nop Kak JIoay MOHSUIM, YTO 3BE3Mbl U IUIAHETHI — 3TO HE CBETAIIMECSA TOUYKH, IEpeMe-
Hiaoyecs no cepuyeckoMy HeOOCBOILY, a OFPOMHbBIE KOCMHUYECKHE Tesla, OHU CTaJl MEYTaTh O
MyTEIIEeCTBUSAX 3a Mpeaesl 3emun. [ToHauary 3Tv uaen OTHOCHIIMCh K 001acTy (paHTaCTUKH, HO YKe
B XIX—XX BB. MOSBUIMCH Pa3pabOTKH, ONM3KUE K TeM, KOTOPbIE TO3BOJIMIIA OCYIIECTBUTH 3aITyCK
KOCMHYECKHX aIllapaToB.

Eme Morann Kenuiep, nepBooTKpbIBaTeIb 3aKOHOB JBUKEHMS IUIAHET, MEeUTasl O IOoJIeTe Ha
Jlyny. CBoeil Meute acTpoHOM MOCBATHI KHUTY «CoH». OO0 3TOM ke mmcasl (ppaHIly3CKHA MOST
Cupano pe bepxepak. [l 3ammycka Ha CIyTHUK 3€MJIM OH ITpeJlaral UCIojIb30BaTh AIIMK C [TOPO-
XOBBIMH pakeTaMu — Tak counHutesb X VII B. mpeaBocxutit Oyayiye OTKpbITHS MOKOPUTEeN KOc-
Moca. [lepBoe mpaBmonosoOHOE OIMMCaHNe BHE3EMHOTO IMyTellecTBHs npeaaokia Kioms BepH B
cBonx pomanax «C 3emim Ha JlyHy» u «Bokpyr JlyHsl». [Tucatens 6bu1 3HAKOM ¢ OCHOBaMU (PU3HKH
1 HeOecHoI MexaHrKoi HbloTOHa, MOTOMY UMTaTeNI cpasy MOBEPUJIM, YTO NoseT Ha JIyHy Bo3mo-
XKEH.

[TpuGnu3uTensHo B TO ke BpeMs, Korna JKionp BepH nucan cBou paHTacTUUECKUe KHUTH,
WHKEHEPBl U M300peTaTesl MPUIyMbIBAIN peajbHble CIOCOOBI MOTHATHCS B KocMoc. Poccuiickuit
BOEHHBIM NHXeHep Tperckuy, ciyxusiumid Ha Kaskase, B 1849 r. npeacraBui B apMeNCKU KOMUATET
PYKOIMCh C OIMCAaHUEM TpPeX Pa3HbIX BUJIOB a3POCTATOB, YIPABISEMBIX CKAThIM BO3/1yXOM, ra3oM U
MOPOXOBBIMU pakeTaMu. Ero pacuers! Obutn yOeAUTENbHBIMU, HO KCHIEPTHl UX OTBEPIVIM, IOCUUTAB
camy uzer haHTaCTUYECKOM.

Ewme onqun BoeHHbIi, agmupai pycckoro ¢guora Hukonan CokoBHuH, B 1860-x rr. npugyman
peaKTUBHBIN qrprkadib. B cBoeil kiure «Bo3mymiHblii Kopabib» OH mucait: «Bo3mymiHblii Kopadib
JOJIKEH JIETaTh CIIOCOOOM, MOJOOHBIM TOMY, KaK JIETUT pakeTa». Posib peakTUBHOM CTpyM B JIBUTa-
Tesie, NpuayMaHHOM COKOBHUHBIM, BBIIOJIHSUI BO3YX, KOTOPBIY 3aCachIBAJICS U3 aTMOC(EPHI U CHKU-
MaJICsl ITPY MIOMOIM JIOTIOJIHUTENIBHO YCTAaHOBJIEHHOTO JIBUrartesisl. 9Ta cxemMa oueHb OJIM3Ka K COBpe-
MEHHOMY TypOOpPEaKTHBHOMY JBUTATEITIO, TPUMEHSIEMOMY B aBHAIIUH.

CoBceM Apyroii MoAXoA K BOIIPOCY IMONETOB ObLT y apTuiLiepuiickoro oduiepa Hukonas Tene-
moBa. DT0 U300peTeHre MO3kKe Ha3BAIN «PAKETOIUIaH», a CaM OH Ha3bIBAJl €r0 «CUCTEMa BO3/1yXO-
IUIaBaHus». B To BpeMsl, Korja caMoJIeTOB M MOHATHSA O HUX He CYIIECTBOBAJIO B IpUHLIMIE, Tesemon
pazpaboTai npoodpa3 COBPEMEHHOIO 1o (hopMe ¥ BHYTPEHHEMY HAIOJHEHMIO JIETATeIbHOTO arlia-
para ¢ BO3yIlIHO-peaKTUBHBIM JiBuraresieM. Poccuiickas Akagemus Hayk 1 BoeHHOe MUHUCTEPCTBO
OTKJIOHWJIM MPoeKT TesieroBa, 1 OH 3anaTeHToBasl cBoe nzooperenue Bo Ppanimu u Benmkobpura-
HUU.

Cepreii HexxnaHoBckuil ObUI e11le OAHUM POCCHUIICKUM MHKEHEPOM, YbM M300pETEeHHs orepe-
JWUJIA CBOE BpPeMs U He ObLJIM MOHATH coBpeMeHHMKamMu. OH mpejyiarajl UCHoJIb30BaTh AJ1s MOJIETOB
B3pbIBUaTOE BelIECTBO. «IIPOLYKTHI €ero ropeHrst U3BepraioTcs yepes npuoop BpoAe MHKEKTopa, —
ncan HexnanoBckuid. — PactpyO, BbllTycKasi BO3/1yX ¢ HAMBBITOAHEHIIIEN CKOPOCTbIO, JOCTUTAET KO-
HOMUM B I'OPIOYEM MaTepuale U yBEJINYMBAET Bpems nojiera». B aqpyrom npoekre HexnaHoBckuii
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oOparaiicsi K BechbMa IMpOrpecCUBHON Hiee KUAKOCTHOTO PEaKTUBHOTO JABUTATEINS — MOI00HAS CXemMa
MPUMEHSIETCS B COBPEMEHHBIX paKeTax.

Hzoopemamenem nepeozo pakemmozo nemamenvHo20 annapama CUUmMaionm
Huxonas Kubanrvuuua.

Kubanpuny He npucrocaOimBall pakeTy K yKe CyLIeCTBYIOIMM BO3/1yLIHbIM CPEACTBaM Iepe-
ABUXKEHUSI, KaK 3TO AeNao OOJBIIMHCTBO €ro MPEeALIeCTBEHHUKOB, a CO3/1a]l OPUTMHAIbHBIM, TTOJTHO-
CTBIO pakeTHbII kopalib. CBoil npoekT Kubanbuny nucan B TioppMe, B 1881 T., 32 HECKOJIBKO JIHEN
10 Ka3Hd. OH ObUI PEBOIOLIMOHEPOM M COCTOSI B TEPPOPUCTUYECKON TPYIIMPOBKE OpraHU3aluu
«3eMJ1s ¥ BOJIsh». 3HaHM A, TOTyYeHHbIe BO BpeMsl yueObl B IHCTUTYTe MHKEHEPOB IyTel COOOIIEeH
U B pe3ysbTaTe caMOCTOATENbHOro o0ydyeHus, Knbaapuny ucnosnb3oBai sl U3TOTOBJIEHHS B3pbIB-
yaThIX BewlecTs. [Ipu nomornu ero 6oM0 ObUIO COBEPILIEHO MOKYIIEHHE Ha MMIlepaTopa AJleKcaHIpa
II. B pe3ynbrare nokyiueHus uMieparop norud, a Kudanpunya npuroBopuiiv K CMEpTH 4epes3 MoBe-
IIEHHE.

HaunnenHasi mopoxoM pakeTta B3JieTaeT BBepX OJarofapsi 3akOHy MPOTHBOIEUCTBUS, OTKPBbI-
ToMY HBIOTOHOM: ra3bl OT ropsIIIero nopoxa CTPEMHUTENILHO MEPEMEIIAIOTCS BHU3, a TPYOKa pakeThl
OTTAJIKMBAETCs OT HUX U ycTpemiisiercs: BBepX. [lo n300peTeHus ABUraresiss BHyTPEHHErO CrOpaHus,
MPOJBUHYBIIETO BIEpe] aBUALMIO, CHJIA TOPOXa U IPYrUX B3pbIBUATHIX BEUIECTB (IMHAMMTA, HUTPO-
[IMLepHrHa) Obljla caMOi MOIIHOM U3 U3BECTHBIX. Knbaipuny, M3roTaBivBaBIluil 00MObl COOCTBEH-
HOT'0 U300peTeHus1, XOPOILO 3TO MOHUMaJT. OH MPHUILIEN K CJIeAYIOIEeMY BbIBOLY: UTOOBI CLIEIaTh SHEP-
TUIO0 Ta30B, 0Opa3yIUXCs IPYU TOPEHUN B3PbIBYATKH, «JOJTOUTPAIOLIEN», HYKHO JOOUTHCS TOrO,
YTOOBI OHA BO3HUKAJIA OCTENIEHHO, B TEUYEHUE KAKOTO-TO IPOMEXKYTKA BPEMEHH.

PeaktuBHbIil JieTaTenbHbl anmapaT Kubanpurua, n300pakeHHbIN Ha CAETaHHON UM CXeMe,
NIPE/CTABIISsT COOOM IMyCTOTENbI LIMIMHAP, TEPMETUYHO 3aKPbITBI CBEPXY U YKPEIJIEHHbIA MpH
MIOMOIIIM JIBYX CTOEeK Ha Iuiatdopme. «Pacronokum mo ocu 3TOro HUIMHAPA KYCOK MPEcCOBaH-
HOT'O MOpoXa M 3aXKeM ero, — nuier usoodperaresb. — [Ipu ropenrn oOpasyloTcs rasbl, KOTOpbIe
OyIyT AaBUTh Ha BCIO BHYTPEHHIOI MOBEPXHOCTh MIMHpA. Ho naBneHns Ha OOKOBYIO MOBEPXHOCTD
IWIMHIpA OyIyT B3aMMHO YPaBHOBEIIMBATLCS, M TOJIBKO JABJIEHHE Ia30B HA 3aKPhITOE JHO LIWJIMH-
Apa He OyAeT ypaBHOBEILLEHO POTUBOINOJIOKHBIM JaBJIEHUEM, TaK Kak ¢ IPOTUBOIOJIOKHON CTOPOHBI
rasbl IMEIOT CBOOO/IHBIH BbIXOJ uepe3 oTBepcTre. Eciu HMIMHIP MOCTaB/IeH 3aKPHITHIM JHOM KBEPXY,
TO MPH U3BECTHOM JIaBJICHUH [A30B LIWJIMH/IP JOJUKEH TOTHATHCS BBEPX».

IIpeccoBaHHbII MOPOX JI0JKEH MOAABATHCS B MJIMHAP NOCTENEHHO, MOPLUSMHU, YTO 0Oecrevu-
BaJIO Obl JUTUTEIbHOE 00PAa30BAHUE SHEPTUH IA30B, TOJKAIOIIMX PaKeTy. DTO 00eCreunBaeTCs] HEKUM
ABTOMAaTHUYECKUM IPUCTIOCOONIEHUEM — TPOOOPA30M COBPEMEHHBIX CUCTEM MOJIauy TOIUIMBA B paKe-
Tax. YIpaBJIeHUE JIeTaTeJbHBIM allapaToM oOeclieurBaeTcs 32 CYeT MOBOPOTa LIMJIMH/PA, YCTONYH-
BOCTb €MY NPUJAIOT PEryasTOpbl B (pOpMe KpbLIa.

B 1881 r. npoext Kubaspunua He noaydm Xosa, 1o NOJIUTUYECKUM PUYMHAM €ro myOnuKa-
o cown HeymecTHou. Ero paccekperwim simiib B 1917 1., Koraa co3paresnb TEOPETUUECKOU KOC-
MoHaBTUKM KoHcTanTuH LIMOMKOBCKUI akTMBHO paboTasl HajJ HayYHO 0OOCHOBAHHOM Hjeeill KOCMU-
yeckoro nosera. L{lnonkoBckuit pa3padoTai HECKOJIBKO PElIeHUI MEXIUIAHETHBIX PAKET, OJHO U3 HUX
ObLI0 O4YeHb ONM3KO K npoekTy Kubanbunua. Bot kak oH ero onmcsiBail: «I[IpeacraBum cede Tako
CHapsi/l: MeTalJIMYecKasi poJIoroBaras kamepa, CHaO)KeHHasi CBETOM, KUCJIOPOAOM, MOITIOTUTENISIMUA
yIJIEKUCITIOTHI. .. Kamepa rMeet OobI1Ioi 3arac BEIIECTB, KOTOPbIE IIPY CBOEM CMEILLIEHUH TOTYaC ke
00pa3yloT B3pbIBUATYIO Maccy. BelectBa 311, NpaBMIIbHO U PABHOMEPHO B3PBIBASICh B OIPE/IE/IEH-
HOM /17151 3TOrO MecTe, TeKYT B BUJIE FOPsYMX ra30B MO pacIIupsonmMmcs Tpyoam. B pacimpeHHom
KOHLIE, CUJIbHO Pa3peAMBIIKCh M OXJIAIUBILIUCH OT 3TOI0, OHU BBIPHIBAIOTCS HAPYKY Uepe3 pacTpyObl
C IPOMAaJIHOI0 CKOPOCTBIO. .. JII0/i1 B 3TOM arnapare CMOTYT ITPY IIOMOLIM 0COOOr0 pyJisi HAIPABJIATh
ero B JIIOOYI0 CTOPOHY. DTO OyleT HACTOAIIMI yIpaBisieMblil KOCMUYECKUI KOpabib, HA KOTOPOM
MOXHO yM4YaTbcsl B OecripeliesibHOe MUPOBOE MPOCTPAHCTBO, NepesieTeTh Ha JIyHy, K IJIaHeTaM. ..
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[Maccaxupbl CMOTYT, YIpaBJsisi TOPEHUEM, YBEIMUMBATh CKOPOCTh CBOETO 3BE3/I0MIeTa ¢ HEOOXOIU-
MOW TIOCTETICHHOCTBIO, YTOOBI BO3pAacTaHUE ee ObLII0 Oe3BPETHO».

ITOT KOCMUYECKUH armapar yYeHbI Has3blBal «IUPHUXKAOIb-3BE3/10eT», Ha YepTekax OH
BBITJISIZIENT KaK OTPOMHAsi paKeTa ¢ HECKOJIBKMMHM OTCEKaMH, 3a[Hss1 YacTh NpeJHa3Havalach JJIs
ropIoYero, epeHsis — /IS IacCakupoB U 00OPYIOBaHUs, TOACPKUBAIOIIETO KIU3HEOOECTIeUeHHE.

[{roKOBCKMI IOHUMAJT, YTO TepBast 3aa4a KOCMUYECKOTO ToJieTa — BHIPBAThCSA 3a MPE/IeIbl
arMocepbl, IPEOI0JIETh 3eMHOE MPUTSIKeHKE. 151 9TOro 3Be30JIET JI0IKEH Pa3BUTh 3HAYUTEIILHYIO
CKOPOCTb, HO BCE K€ OHA He JOJIKHA ObITh YPE3MEPHOM, YTOOBI JTIOM MOIJIH BBIJICPKATh MEPErPy3KH.
CkopocTs, 1o 3alyMKe n300peratess, OyaeT HaOupaThes rocTereHHo. Koraa ieraTenbHbIi anmapar
OKaXeTcs 3a IpejiesiaMu aTMOChepbl, OH MOKET JIMOO MTPEBPATUTHCS B CITYTHUK U BPAIAThCsl BOKPYT
3emtu 1o opouTe, MO0 OTIIPABUTHCS JAJIbIIIE, YBEIMYUB CKOPOCTh. [[MONKOBCKMI ITpelycMaTprBaI
Y BO3MOJKHOCTb BO3BPAILICHUS TUPHKAOISI-3B€3/1071eTa Ha 3eMITI0, JUISl 9TOrO eMy HY)KHO OBbLIO Bep-
HYTbCs B aTMocdepy.

Oxucimresp -
XXVIKUI KUCTIOPOLT

JTroru,
IpubopHI,
 armIapaThI JUIA
IBIXaHMS U 1P,

[oprouee -
YTJIEBOJIOPOJT

Cxema paxemnoeo kopabns Lluoakoeckozo

s nepeoeo smana KOCMUUECKO20 nymeutecmeuss — NPeoOONeHUs.
ammocghepol — L{uonxosckuii pazpaboman MHO20CmMyneH4amule paKkemoil.

Campblii TpOCTON BapHaHT MPeJCTaBIIsI COOOM TaHIEeM U3 IBYX pakeT — 3eMHOW M KOCMHYe-
CKOM1, BTOpasi JOJKHA HAXOAUTbCs BHYTpHU NepBoid. [locsie Toro kak 3eMHasi paketa HaOepeT HyKHYIO
CKOPOCTb, OHAa OTCOEAUHSETCS, IyTh MPOAOJIKAET KOCMUUYECKAsA PAKeTa MEHBLIETO pa3Mepa.

Jlpyrve BapuaHThl — pakeTHBIE «MOe3[a» U «3ICKaIpuibu». «[loe3m» U3 HeCKOJIbKUX pakeT
HaOMpaeT CKOpPOCTh TAaKUM 0Opa30M: CHavyajla CBO€ TOIUIMBO CKUTAeT NepBasi pakeTa, OHa OTCOEIH-
HSETCSl, HAUMHAETCS UCIIONb30BAHUE T'OPIOYETO BTOPOUM PAKETHI U T. J. «DCKAIPUIbU» OTIAYAIUCH
CIIOCOOOM COE/IMHEHM S PAKET, OH ObUT He MOCIIeJOBaTeIbHBIM, a MapaslieSbHbIM. MHOrocTyneH4aroe
YCTPOICTBO pakeThl MO3BOJISIO YMEHBIIUTh Maccy MOCAEAHEN 4acTh, KOTopasi JieTesla B KOCMOC, U
OCYLIECTBJIATH PA3rOH MOCTENEHHO.

KoHcranTiH LIMOTKOBCKUI HE CMOT' OCYLIECTBUTh JETabHYI0 pa3palOTKy CBOMX IPOEKTOB,
9T0 OBUIM JIMIIIb 3CKMU3bl, HO OHU COIEpKaJI OrPOMHOE KOJIMYECTBO KOHCTPYKTOPCKUX pEILleHU,
N0/I00HBIE KOTOPBIM OBLIM OCYILECTBIIEHBI PU CO3JAHUU PEATbHBIX KOCMUUYECKUX KOopaOse U CITyT-
HUKOB. [ 71aBHas ke 3aciiyra y4yeHOro COCTOUT B TOM, YTO OH OJHUM U3 MEPBbIX 3aTOBOPUJI O peasib-
HOCTY MEXIUIAaHETHBIX Iy TEeLIECTBUI U CMOT C HAyYHOIH TOUKHU 3peHHsI 0OOCHOBATh UX BO3MOKHOCTb.
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2.2. IloaroroBka K nmoJjeram. Kopoaes,
IHangep, O0epT U APyrue KOHCTPYKTOPbI

Crpanamu, rie Hanoosee akTHBHO Beslach paboTa Mo CO3JaHUI0 PaKeT, CIOCOOHBIX BHIPBATHCS
3a npenestsl 3eMHou atMocdepbt, 0putn CCCP, CIIIA u 'epmanust. 31ech co31aBaMCh OPraHU3aIUH,
3aHMMAaBIIMECs MOATOTOBKOM K OyIyIIIMM KOCMHUYECKHIM I0JIeTaM, ¥ paOOoTaIT! BBIIAIONINECS yUEeHBIE,
CTaBIIME TTMOHEPAMH Dbl PAKETOCTPOSHHUSI.

Hewmenkwit urskeHep u ydenstii ['epman O6eprt men ro cinegam Lponkosekoro. OH camocTosi-
TEJILHO BBIBEJ TY ke popmyity, 4to U LIMonKoBCcKkMiA, ONpeAessIonIyo CKOPOCTb JIETATEeIbHOIO arla-
para ¢ peakTUBHBIM JBurareseM. OH Takke MpHIIeT K BBIBOAY, YTO PAKETHBIN ABUTATENb TOJKEH
paboTaTh Ha KUAKOM TOIUIMBE, U MPEJIOKUIT UCTIONB30BAaTh CMECh BOAOPOAA M KUCIOPO/A.

B 1920-¢ rr. O6ept nepenuchiBasicsi ¢ [L{InoIKOBCKUM, Ieniics ¢ HUIM CBOUMU HJIESIMU U TJ1a-
HaMu. BbUT y TIepernucku OCHOBOIOJIOKHUKOB KOCMOHABTHKY M TpeTHit afapecat — Podept ['onnapa
u3 CIIA. Dtomy ydyeHOMY MpUHAJIEKAT BeCbMa MHTEpPECHbIe pa3pabOTKM: pakeTa, padoTaiorast
Ha OEH3WHOBOM TOILIMBE M OKCH/E a30Ta B KUAKOM COCTOSIHUM, U MHOTOCTYIIEHYATasl pakeTa, BO
MHOTOM TOX0Xasl Ha aHATOTMYHbINA 1poekT Lnonkosckoro. B 1926 r. l'ognapn cobpan u 3amycTut
MIEPBYIO JKUIKOCTHYIO pakeTy, padoTaBIyio Ha OeH3uHe 1 kuciopose. OHa Oblia HeOOBIIION, OKOJIO
40 cm B UTMHY Y TIOHsJIACh BCEro Ha 12 METpoOB; TEM HE MEHEe SKCIIEPUMEHT MPOAEMOHCTPUPOBAI
BO3MOKHOCTHU U TIEPCTIEKTUBBI KMKOTO TOTUIMBA.

B 1944 r. B 'epmanum Obla 3armyiieHa pakera, KOTopast COBepILIa epBblid CyOOpOUTATBHBIN
noJiet (IoJieT, MPOXOSIIUI BbIIIIe YCJIOBHOW IPaHUIIBI MEXAy 3eMHOU arMocgepor U KOCMOCOM,
KoTopasi Haxogutcst Ha BbicoTe 100 KM HajJ ypoBHeM MoOpsi). DTa pakera Becwia OKojo 12 TOHH,
3HAUMTEJIbHYIO YaCTh BEca COCTABJIS 3alac TOIUIMBA, | TOHHA MPUXOJWIIACH HA 3apsi/i B3PbIBUATKHU.
[Tpu oMo mogooHbIX pakeT [MTIep Hazesics nepeJoMUTh X0 BOWHBI M ofepkath nodeny. Ho,
K CYACTBIO JJIsI BCEr0 MUpa, N300peTeHre OblI0 HeIopadOTaHO: pakeTa IIOXO YIPaBJIsIach, 3aJaTh
TOYHBIN KypC ObLJIO MPAKTUYECKU HEBO3MOXKHO.

B Cogerckom Coro3e nepBoii opraHu3anueid, Kotopas nepeluia OT IPOeKTOB K KOHKPETHBIM
TEXHUYECKUM pa3padoTkam, ctajo OOMECTBO U3yUeHUsT MEXKILTAHETHBIX COOOIIECHUH, MOYETHBIM
yjieHoM Kotoporo 6611 KoHcranTus LuonkoBckuii. Bo3riaBut o01ecTBoO OMH U3 BBIAAIOIIUXCS TTHO-
HepoB paketoctpoenus: Opuapux Llannep. EMy npuHaaiekuT MHOKECTBO MPOTrPECCUBHBIX HJIEH,
TMO3BOJIMBIIMX MPOABUHYTh PAKETHYIO TEXHUKY Ha HOBBIH ypoBeHb. Haripumep, oH 00beIMHIIT paKeT-
HBIE «3CKaJpWIbU» U «10e3/a» [{MOIKOBCKOro M MpeaoKuil TaKylo KOHCTPYKLMIO: IIEHTpajibHas
pakeTa OOJBIIIEro pasmMepa OKpykeHa MEHBIIMMHU PaKeTaMU, KOTOPbIE, BBITIOIHUB CTAPTOBYIO (DyHK-
110, OTCOeAUHSIOTCS. [TonOOHBIN MPUHIMIT TPUMEHSIETCS] B COBPEMEHHBIX TsDKEJIbIX pakerax. Eme
OH MPUIYMaJT KKOCMUYECKHE MAPYCHUKU» — alaparhl, UCTIONL3YIONIHE IS TOJIETa SHEPTUio aBiie-
HU$1 COJIHEYHOTO CBETA.

OO6miecTBO, oprann3oBaHHOe B 1924 T., mpocyliecTBOBAJIO HEJOJIT0, OHO Pacrajioch BCEro
yepe3 nonropa roga. EMy Ha cMmeHy npuiui 6onee cepbe3Hble OpraHu3auuu — JIeHMHTpajacKast
razoguHamuyeckas jadoparopusi (I'IJI) u MockoBckasi rpynna M3y4eHHsl peakKTUBHOTO JIBUXKe-
Hus (FUPJL). MoxHO oTMeTUTbh, 4T0 OOIIECTBO N3YUYeHU ST MEXKITJIAHETHBIX COOOITICHUH, CTaBUBITICe
CBOEH 3aJauell «coAeicTBIe padoTe MO OCYIIECTBICHUIO 3aaTMOC(EPHBIX MOJIETOB», ObLJIO TIEPBHIM
noo6HBIM 00beuHeHneM He Tosibko B CCCP, HO 1 BO BceM Mupe.

JKuaKocTHBIe peakTUBHBIC nBUTaTenv, coompaemsie B ['JIJI, moHauamy ObUTM OYEeHb Karpu3-
HBIMH B padote, HO yxe K Hayaimy 1930-X IT., mocjie MHOTOUMCIIEHHBIX SKCIIEPUMEHTOB, MHXeHEpam
YZIAJIOCh CO3/1aTh IOCTATOUHO CTAOMJIbHBIE KOHCTPYKIMU. [lapanenbHo Haj pellieHreM Tou ke Mpo-
6membl padotanu urxkeHeps! [ IP]] ox pykoBoncteom ®punpuxa Llanaepa.

OnunM 13 niepcnieKTuBHBIX TpoekToB [Pl ObuT peakTUBHBINA PaKeTOIIaH, PyKOBOIMII MTPO-

extoM mosozoi unxenep Cepreit KoponeB. becxBocThIi M1aHep (XBOCT ObUT ylasieH, TaK Kak ero
22



H. II. CepaueBa. «AcrpoHomus 3a 1 yac»

MOIJIa CTIAIMTh PEaKTUBHAsI CTPYs) ObUT UyTh OOJIbIIE 3 METPOB B AJIMHY, Pa3Max €ro KpbUIbeB MPH
3ToM jocturai 12 metpoB. [LtaHUpoBaIOCh, YTO OH Pa3roHUTCs 10 ckopocTr 140 km/4. Ho moduthkes
3TOro HE Yy/ajocCh, IUIAHEDP AEPKaJCsl B BO3yXe BCErO HECKOJIBKO JIECATKOB CEKyHI. Tak ke Kak U
MHOTHME ApYyTrue HeyAauHble TPOEKThI, PAKETOIUIAH J1aJl KOHCTPYKTOpaM IIEHHbIN OMBIT, KOTOPBIH ObLT
UCTIONIb30BAH BIIOCJIE/ICTBUU.

Boutn y rpynnel u ycriexu, oqMH U3 HUX — pakerta Ha xkujkoM torsmmse ['MPII-09. Bo Bpems
UCTIBITAaHUH, MTpoBe/iIeHHbIX B aBrycre 1933 r., ona B3zierena Ha BbicoTy 400 M M AOCTUINIA YPOBHS
Tsaru 53 Kr. JI71s TOro BpeMeHu 3To ObLT 3HAYUTENNBHBIN Pe3yJIbTaT.

B Tom ke 1933 r. TUPJI u I'/IJI civituck B e1MHYI0 OpraHu3aliuio — Peak TMBHbINM HayYHO-UCCIIe-
nosaresibckuid uHcTUTYT (PHUUM). Cepreit Koposnes, craBmmii 3aMectuTesieM HayaJlbHUKA MUHCTH-
TyTa, IPOJOJIKIII padOTy HaJ| pakeToryIaHoM. [lapasiesbHO OH, BMECTe C KOJIJIETaMHM, TPOBOJIUIT 9KC-
MIEPUMEHTBI C KPbUIATBIMU PAaKETaMU, KOTOPBIE [JIAaHUPOBAJIOCH UCTIOIB30BATh U B BOEHHBIX LIEJISX, U
IS ToJieTa B KocMoc. OTHUM U3 BBIIAIONIUXCS JIOCTHKEHUI B 9TOM 001aCTH cTasla pa3paboTKa mapa-
IIIOTHOM CHCTEMBI CIIACCHUSI PAKETHI — MO3KE OHA OyIET UCTIONb30BAThCS AJIs1 KOCMUUYECKUX arapa-
TOB HAyYHOI'O Ha3HAuEHMUSI.

VYcnexu B 001aCTH KPbUIAaThIX pakeT MPUAAI KOHCTPYKTOpaM YBEPEHHOCTH B CBOMX CHJIAX.

Yoice 6 mapme 1935 2. Cepeeii Kopones evicmynun ¢ 3asi@reHuem, 4mo
PHUU 20moe Kk co3z0anuio pakemonaama, ynpaensims KOMopolm Oyoem Nuaom,
Haxoosuwuiicst Ha bopmy.

B nepBbix HAOpPOCKax TOT paKeTOIUIaH MPEACTABIIsIT COOOM CaMOJIeT ¢ YAJMHEHHBIM (hro3eJis-
KeM (711 pa3MelleHus1 OOJIbIIMX 3alacoB TOPIOYEro), YKOPOUEHHBIMHM KPbUIbSIMH (M3-32 BBICOKHX
CKOpOCTeil) U repMeTHYHON KaOuHOM. Pakeroruian omkeH ObLT B3JI€TaTh MOCJE pa3roHa Mo 3emJie
IIPA TIOMOUIY YCKOPUTEJNIEHN, KOTOpBIE ITOTOM OTcoequHsATCA. CHavasa annapar NogHUMAETCs TOJ
yrioM 60 rpatycoB, IOTOM, HaOpaB CKOPOCTb, JIETUT BEPTUKAIbHO. OOpaTHO, K 3eMJIe, PaKeTOIUIaH
TOXE JBUKETCS B BEPTUKAJIBHOM MOJIOKEHUM, a Mepe/i IPU3EeMIICHUEM MEHSIET €ro Ha TOPU30HTaIIb-
Hoe.

bein y Koponesa u pyroit mpoekT [yist JOCTHUKEHUsI OOJBLIMX BBICOT — KOMOMHUPOBAHHAS
pakeTa, U3roTOBJIEHHAsA MO THUIly MaTpeluku. IlepBas pakeTra, JOCTUTHYB OINpPEAEIEHHOW BBICOTHI,
OTMAJAET; JaJIblIe JIETUT BTOpasi, HAXOAMBIIASCS JJO 9TOTO BHYTPU NEpBOH, U T. 1. KoHCTpyKTOp Cun-
TaJl, YTO YETBEPTAs [0 CUETY PaKeTa CMOXKET JOCTUTHYTh IPAHUILIBI KOCMOCA.

XoTs HayaJ1o paboThl ObUI0 MHOTOOOEUIAIONINM, K COKAJIEHHMIO, HU OJMH U3 9TUX [TPOEKTOB He
ObL1 3aBepiueH. Penpeccun, 6ymesasiine B CCCP, nokatuiuck 1o pakerocrpoutesneidl. MHorue u3
KOHCTPYKTOPOB ObLIM apECTOBaHbI, KOTO-TO ITPUTOBOPMIIM K BhiciIed Mepe. Cepreit Kopones nomyuni
10 ner narepeii, KOTopble yepe3 ABa rojga ObuUIM 3aMeHeHbl pa0OTOIN B 3aKPHITOM KOHCTPYKTOPCKOM
O10po, Il OH NPOAOIKMII IPOEKTUPOBATh PAKETHBIE ABUTATEIH.

JlaToii crapra COBETCKOM PaKETHO-KOCMHUYECKOM Iporpammsl cuutaercs 13 mas 1946 r., korna
ObLIO MPUHATO MOCTAHOBJIEHHE O Pa3BEPTHIBAHMM KpPyIMHOMACIITAOHOM pabOTHl MO Pa3BUTHIO B
crpaHe pakerocTpoeHus. Pakersl Obutn Hy:kHBI CCCP B nepByio ouepep AJ1s1 JOCTaBKU Ha OOJIbIINE
paccrosiHus siiepHoro opy:xusi. HaunHanack xonoiHast BoiHa. 3a rof 0 3TOro aMepuKaHLbl cOpo-
cuM aToMHble 60MObI Ha Xupocumy 1 Haracaku, n Coerckuii Coto3 JokeH ObLT OnepeinThb Ipo-
TUBHUKA B FOHKE BOoOpyx)eHuil. OcBoeHne KkocMoca ObUIO BTOPOM, HE MEHee BaKHOM, LIEJIbI0 3TOM
[POrPAMMBl.
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2.3. IlepBbIil HCKYCCTBEHHbIN CIIyTHUK 3eMJIH

OduimanbHblid CTapT MporpaMMe Io MOArOTOBKE M 3aIyCKy MEPBOrO MCKYCCTBEHHOTO CITYT-
HuKa 3emu ObUT 1aH B 1954 1., HO MOATOTOBKA K 3TOMY I'PaHIMO3HOMY ISl YeJoBeYeCTBa COObI-
THIO Ha4aJ1ach ropaszio paHbllle. YUYeHble U n300peTaTesiu, AeCATKY JIET TPYAUBIIMECS HaJl CO3IaHUEM
PaKeT C peaKTUBHBIM JIBUTATENIeM, KOHEYHOU 11e/bl0 pabOThl BUAEIN OCBOeHHE KocMoca. OauH u3
cnogrkHUKOB Ceprest KoponeBa, koHcTpyktop Muxaun Tuxonpasos eme B 1930-e rr. roBopuit:
«Bce 6e3 nckmoueHnst paboThl B 001aCTH PAKETHON TEXHUKH B KOHIIE KOHIIOB BE/IyT K KOCMUYECKOMY
MOJICTY».

[Tocne okonvanust Bropoit mupoBoi BoiiHbl Ase cynepaep:xasbl, CCCP u CIIIA, Bctynwim B
(basy MpoTUBOCTOSIHUSA U HApAIMBAaHUS SIIEPHOTO Boopy:xeHus. IlepBoii 3a1aueii, KOTOPYIO CTaBUIIN
MPaBUTEJILCTBA OOEUX CTPaH Mepej yueHbIMH, Obula pa3padoTka Bce Oosee U Hojiee MOITHOTO Opy-
*kusl. [TpOeKTHI IO CO3IaHMIO UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM OTO/IBUTAJIMCH Ha BTOPOM TUIaH, He
MoJTyYasi rOCy1apCTBEHHOM noaaep:kku. Ho yueHble-9HTY31acThl, KOTOPBIM MTPUXOANIIOCH PadOTaTh B
YCJIOBUSIX IPOTUBOAEUCTBUS PYKOBOACTBY, Npoaokanu uccienopanus. B CCCP rpymniy KOHCTpyK-
TOPOB, 3aHUMABIIUXCS STUM MpoekToM, Bo3riaBui Cepreit Kopornes, a B CIIIA — Bbixogen u3 ['ep-
MaHuu Bepuep ¢on BpayH.

BpayH emie B 1946 r. npeacraBuil aMepuKaHCKOMY IPABUTENbCTBY JOKJIA, B KOTOPOM JEMOH-
CTPUPOBAJI BO3MOKHOCTh CO3/JaHUSI UICKYCCTBEHHOTO CITyTHUKA 3a TATH JieT, K 1951 r. Ho ero mpoekt
HE MOJTYYWJT MO/IEPKKHU KaK CJIMIIKOM 3aTPaTHBIA U (paHTACTUYECKHIA.

B 310 xe Bpemst B CCCP Muxann THUXOHpPaBOB MPEIOKUI 3AIMyCTUTh B CyOOPOUTAIBHBIN
NoJIeT 1o OAJTUCTUYECKON TpaekTopuu (6e3 Bbixoa Ha opouTy 3emun) Ha BeicoTy 200 KM pakery
C AByMsI MUJIOTaMH. TeXHUUYeCKre BO3MOKHOCTH JIsI OCYILIECTBIICHUSI 3TOTO MPOeKTa ObUIM, HO OH
HE TIOJTyYrJT O0OPEHUsT PyKOBOJCTBA, TAK KaK BCE CHJIBI M CPE/ICTBA ObUIM HAMpPABJIEHBI HA CO3JaHUE
OATMCTUYECKUX PAKET JAJIbHETO JeWCTBUSI.

TuxoHnpaBoB, Koposies 1 nx Ko/uiers mpogosiKaiiy, MOYTH MOANOIBHO, padoTaTh HA/l TPOEKTOM
cnytHuka. [lepenom npousomen B 1954 r., korga MexayHapoaHasi reopu3nyueckasi OpraHu3arus
oOparuiach K yYeHbIM BCErO MUpa C MPOChOOHN pa3padoTaTh MPOEKT IO 3aIyCKy MCKYCCTBEHHOTO
CITyTHUKA 3eMJIM, KOTOPBI MOT 3HAYMTEIBHO MPOABUHYTh Hay4Hble ucciepoBanus. CIIA 3asasum,
YTO FOTOBBI CO3JaTh Takoi cnyTHUK. CoBeTckuii Co103 BBICTYIIWII C TAaKUM Xke 3asiBiieHreM. C 31oro
MOMEHTa MPOorpamMma 3aIycka CIyTHHKA MOMTy4ria FOCYIapCTBEHHYIO TOJICPKKY.

B 310 Bpems coBeTckue yueHble padoTai Haj ABYXCTYNEHYaTON MEKKOHTUHEHTAJIBHOMN paKe-
TON? — 7, y KOTOPOH ObLJIO MHOXKECTBO MPEIIIIECTBEHHHUI] MEHBIIIEH MOIITHOCTH U JaJIbHOCTH TIOJIETA.
Eme 10 Havana mporpamMmbl y4eHble 3HaJIM, YTO 3Ta pakeTa MOAOWAET M AJISl TOro, YTOOBI BHIBECTH
Ha OpOMTY MCKYCCTBEHHBIN cTyTHUK. OcTaBasioch 10padoTaTh MPOEKT U MPUCTYITUTh K UCTIBITAHUSIM.
B TeueHue mocnemyommx AByX JieT ObUIa OCYIIECTBJIEHA TPaHAMO3HAsI padoTa: MOCTPOEH HOBBIM
TIOJIUTOH ONIM3 Ka3axCTaHCKOoro mnocesika Tiopa-TaM, BBeIeHbI B CTPOW MHOTOUYMCIICHHBIE HA3eMHBIE
CITyKObI, HEOOXOIMMBIE 1JIs 3aITyCKa ¥ HAOMIOCHN S 3a CITyTHUKOM, TopadoTaHa pakera P-Z.

Ha opOuty miaHnpoBaioch BHIBECTH JOBOJBHO MAaCCHBHBIN, BecoM 10 1400 Kr, CITyTHUK, Ha
O0pTY KOTOPOTO JOIKHO ObLJIO HAXOAUTHCS OKOJMO 250 KI' HAyYHO-MCCIIeIOBATEILCKOM armnaparyphl.
OH nonyun Ha3BaHue 00BEKT «[I». DToMy 0OBEKTY Tak M He JI0BEJIOCh MOMAaCTh Ha OpOUTY. 3aIrycK
CITyTHUKA ObUI 3ariaHupoBaH Ha 1957 1., u yxke B KoHIe 1956-r0 cTajio SICHO, YTO TOATOTOBUTH
00BbeKT «[I» K 3TOMY CPOKY He YIacTCsl — He XBaTaJlo BpeMEHH Ha CO3/IaHKe BBICOKOITPOYHOTO MCCe-
noBatesbckoro ooopynosanusi. Torma Cepreit KoponeB oTripaBui mpaBUTeNbCTBY AoKnaa: «Mme-
I0TCSI COOOIIEHHS O TOM, YTO B CBsI3M ¢ MexayHaponHbiM reogusmueckim rogom CIIIA nHamepeHs!
B 1958 r. 3anyctuts MIC3. MBI prckyeMm notepsTh npuoputeT. [Ipeanaraio BMeCToO ClI0KHOM J1a00-
paropun — 00beKTa «JI» BBIBECTH B KOCMOC MPOCTEHINNIA CITyTHUK». [Ipe/siokeHre KOHCTPYKTOpa
ObLJIO MTPUHSTO.
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CIyTHUK, KOTOPBIA OTIPABUJICA B KOCMOC, OBLIT IOBOJILHO IMPOCTHIM anmaparoM cepruecKon
(bopMBI C aHTEHHAMH CHApYXHU U JBYMS pagrioMasikaMyd BHYTPH, CUTHAJIBI KOTOPBIX MOIJIM MTPUHH-
Math paguomoouTenu Bcero Mupa. OH ObLT OCHAIIIEH CUCTEMOM TEPMOPETYIISILINK, AKKYMYJISTOPAMH,
oOecrieurBaIMu OecriepeOOHOe MUTAHUE, U TIePeKTIoYaTe MU,

[Mepgsiii 3anyck P-7 cocrosBimiics B Mapte 1957-ro ¢ kocmonpoma B Kazaxcrane, ObLT Heynad-
HbIM. Pakera B3neresna, HO yepe3 MOJATOPbl MUHYTH OTKa3al OAMH U3 OOKOBBIX JIBUTaTesiel, U OHa
PYXHyJIa Ha 3eMJII0 B TPEXCTax MeTpax OT KocMompoma. PaccrienoBanue mokasaso, 4to mpodnema
BO3HMKJIA M3-32 pa3repMeTH3alliyl YCTPOIMCTBA, MOJAIOIIETO TOIUTMBO. BTOpas M TpeThsl MOIBITKHY,
OCYIIIECTBJICHHBIE B MIOHE-HUIOJIE, TAKKE 3aKOHUYMIIUCh HEYIauHO, HECMOTPSI Ha TO YTO KOHCTPYKTOPBI
YCTPaHWIN Bce OOHApYKEHHbIE OIMOKU. Ycnex ObUT JOCTUTHYT TOJIBKO B aBTYCTE — UCIIBITATENSIM
YZIAJIOCh COBEPILUTH JIBA OJIAronoiyYHbIX CBEPXAAJIbHUX MOJIETa: PAKEThI, KaK 1 TNIAaHU POBAJIOChH, TIPH-
3emunch Ha Kamuarke.

Pakera, npenHa3sHaueHHasi [UIsl OTHPABKU CIyTHUKA HAa OpOWTY, OblIa MOTU(UIMPOBAHA!
TOJIOBHYIO 4acTh, KOTOpasi oOJajasia 3HAYUTETbHOM MacCoi, 3aMEHWIM CUCTEMOU TPUKpPEeTlICHUS
CITyTHHKA, YaCcTh PaJHOAIIapaTypsl, KOTOpasi He UCIOIb30BajIach B nosiere, yopamu. Takum obpa-
30M, paKeTa cTajla Ha HECKOJIbKO TOHH JIerye.

4 okTs10pst 1957 1. B 22:28 cocTosiics 3aIycK pakeThl, HeCyIlel Ha cebe TepBblii ICKYCCTBEH-
HBI cryTHUK 3emun. Yepe3 MsaTh MUHYT pakeTa BMECTE CO CITyTHHKOM BHIIIUIA HA OKOJIO3EMHYIO
OpOUTY, BBICOTA KOTOPOU B OMMKANIIIEH TOUKE K TIOBEPXHOCTH 3eMJIH (Tiepuree) cocTapsiia 288 K,
a B HanOosee ynaneHHoW Touke (anoree) — 947 kM. Eme uepes 20 ceKyH[ CIyTHUK OTAGIWICS OT
PaKeThl M HavaJI MO/IaBaTh PaIUOCUTHAIIBL. TOIBKO MOC/E TOro, KaK OH COBEPIIMII OIUH 0O0POT BOKPYT
3eMr 1 yueHble yoeammch, uTo Bee B iopsiyike, TACC niepeasio cBoe 3HaMEHUTOE COOOITIEHHE: «. . .
4 okTs16pst 1957 r. 8 CCCP niponsBeieH yCIenHbIi 3amycK MepBoro cnyTHukKa. [1o mpeaBaputebHbIM
JaHHBIM, paKeTa-HOCUTEJh COOOITHIIA CITYTHUKY HEOOXOIMMYIO OpOUTaIbHYI0 CKOPOCTh 0Kojio 8000
METpOB B CeKyHIy. B HacTrosiiiee BpeMsi CIyTHUK OINKCHIBAET UTUNTUYECKUE TPACKTOPUHM BOKPYT
3emuu, 1 ero MmoieT MOXHO HaOJO/IaTh B JIydax BOCXOASIIEro U 3axoasiero CoJHIa Mpy MOMOIIN
MPOCTEUIINX ONTHYECKUX MHCTPYMEHTOB (OMHOKJIEH, TION30PHBIX TPYO U T. I1.)».

CnytHuk-1 npoObut Ha opoute 92 nHs, ycrieB coBEpHIMTH 3a 3T0 BpeMs 1440 momHbx 060-
POTOB BOKPYT 36MHOT'O Iapa. B TeyeHne AByX Hezesb TOCHE 3aIycKa OH TPAHCIUPOBAJ PAJAUOCHT -
HAaJTbI, KOTOPBIE MPUHUMAN PaAMomioonTen Bcero Mupa. CooOIeHus O ero rnepeMelieHusIx moBce-
MECTHO TIepeaBaIMCh O Payo, TAK YTO BCE KEJAIOIINE MOTIM YBUIETh IBHKYILYIOCS TOUKY B HeOe.
4 guBaps 1958 r. anmapar Boles B IJIOTHBIE CJIOM aTMOC(Eephl ¥ Cropes, Kak U ObUIO MPeTyCMOT-
PEHO, 13-3a TPEHHS O BO3IYX.
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AHTeHHa

DKpaH
CnBsoenHoe TepMmoperie
CUCTEMBbI
TepMOperyJIMpOBaHMs

JIMcTaHITMOHHBIN
nepexsrroyaTesIb

PajiorniepeiaTumk

Huddysop

BenTwisitop

KonTponbheie
TepMo- 1 Dapoperie

AKKYyMYyJISITOpHasi
Garapes

Cxema nepeo2o UCKYCCn8eHHO20 CnYmHUKa 3emau

Hosocts 0 CITYTHUKE, BBIBEJCHHOM Ha OKOJIO3EMHYIO Op6I/ITy COBETCKUMH YYCHBLIMH, MI'HO-
BEHHO 0O0JieTeia BeCh MUP, BbI3BAB HEOBIBAIBIN a)KUOTAK.

JI71s1 aMepUKaHCKUX PaKeTOCTPOMTENer 3TO ObLIO TopakeHueM, Benb Mexay yueHsivu CCCP
u CIIIA Besoch HernacHoe COpeBHOBaHME 3a TMIEPBEHCTBO B OCBOEHMU KocMoca. PaboTsl 1o moaro-
TOBKE K 3aITyCKY CITyTHHUKA, KOTOpbI€ BEUCh C 1954 T., 3aKaHUYMBAJIMCh B PEKUME aBpasia, BO3MOXKHO,
MMEHHO ITO3TOMY 3aITyCK, COCTOSIBINIUICS B Jekabpe 1957 r., 3aKOHUMIICA B3PBIBOM PaKeThbl Cpasy
nocye crapta. [TonbiTka, 3aBepiuBIIascs ycnexom, coctosiiack B CIIIA tonbko B dheBpasie 1958 r.

CriyTHUK-1 He OBUT OCHAINICH CJIOKHOW ammaparypoy, TeM He MeHee C €ro MOMOIIIBI0 YIeHBIM
yaJI0Ch MOJTYYUTh HEMAJIO JaHHBIX. PaJuoOBOJIHBI, KOTOpBIE OH M3Jyvall, IO3BOJIMINA UCCIIENOBaTh
BEpXHHUE CJIOM aTMOC(epbl, KOTOPBIE JI0 3TOro ObUTH HeAOCTYNHBL. [110THOCTH MOHOC(EPHI YIAIOCh
MOATBEPAUTD IKCIEPUMEHTAIILHO, 110 TOPMOKEHHUIO CITyTHUKA. KpoMe Toro, KOHCTPYKTOpBI CMOIIA
MIPOBEPUTh TEXHUYECKHE UEU U PACUEThI, CBA3aHHBIE C 3aIlyCKOM U nosietoM. Ho riaBHoe ero 3Ha-
YyeHue ObUIO B TOM, UTO YeJIOBEUECTBO MPEOJIONENIO CHITY TIPUTSDKESHUS M 3aTJISTHYJIO 32 TOPU30HT 3eM-
HOU aTMocepbl, B KOCMOC.
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2.4. IOpuii 'arapuH: 4yejiOBeK BIiepBbIe HA OpOuUTe

Uepes mecsI] mocrie 3amycKa MepBoro MCKyCCTBEHHOTO CITyTHUKaA 3emun Obut 3amytieH CryT-
HUK-2, ¢ coOakoii Jlaiikoii Ha 6opty. TexHonornu 6e30MacHOro CIycka ¢ OpOMTHI Ha 3eMITIO TOT/IA e1le
He ObLTM pa3paboTaHbl, M codaka morudna ot neperpesa. CryTHUK ObUT 000pPY/IOBaH TelleMeTpuye-
CKOH CHCTEMOM, U YYEHBIM yaJI0Ch TMOY4UTh JOCTATOYHOE KOMMYECTBO MH(MOPMAIIMU O COCTOSTHIU
’KHMBOTO CYIIECTBA MPU CTAPTOBBIX IMeperpy3Kax U Ha OpOHTe, B HEBECOMOCTU. DTH JIaHHBIE TI03BO-
JIMJIM ClIeIaTh OHO3HAYHBINA BHIBOJ: TIOJIET YEJIOBEKa B KOCMOC BO3MOKEH TOCIIE COOTBETCTBYIOIIEH
noarotoBku. Ho 10 Toro, Kak 3To CIy4msioch, B KOCMOHABTHKE MPOU3OIIUIO HECKOJIBKO 3HAUUTEIb-
HBIX COOBITHH.

B mae 1958 r. Ha opOuTy ObLT BHIBE/IEH TPETHIA MO CUETY UCKYCCTBEHHBIN clTyTHUK. OH OT/IHU-
Yajicsi OT CBOMX TPEIIIECTBEHHUKOB M BHEIITHUM BUOM, M OCHaIlleHHeM. Bec CIyTHHMKa coCTaBUII
1300 kr, oH ObUT KOHMYECKOW (POPMBI C OCHOBAHUEM TTOUTH [IBA METPA B JUAMETPE U BHICOTON OKOJIO
YeThIpexX METPOB. DTO ObLI He MPOCTO MEepeAaTunK, a KOCMUYECKUH anmapar, OJIM3KUiA K TeM, 4TO
3amyckaiotcs B Harre Bpemsl. O0beM CIyTHHKA MO3BOJIMJ YYEHBIM 3arpy3uTh €ro MpruoopamMu Jist
M3YYEHUs COCTaBa BEPXHUX CIIOEB aTMOC(EPHI, AEKTPOCTATUIECKOTO U MarHUTHOTO TIOJIed, COJTHEY-
HOT'O M3JTyYeHHUsI, KOCMUUECKHX JIy4Yel U 3apsKeHHBIX YaCTHII.

[Nocne sToro yueHsix 3anHTepecoBaia JlyHa: ObUIM CO3/IaHBI M 3AITYIIEHB B KOCMOC HECKOJIBKO
MEXIUIAHETHBIX CTAHIMIA JJIs1 M3yYeHHs] eCTECTBEHHOTO CIyTHMKA 3emu. He Bce MOMBITKY yBeH-
YaJIMCh YCIIEXOM, HO Bce ke B OKTsA0pe 1959 r. «JlyHa-3» cdororpadupoBaia 0OpaTHYI0 CTOPOHY
JlyHsl, a 3a Mecs1l 10 3Toro «JlyHa-2» gocraBuia Ha ee moBepxHOCTh BbiMIiel ¢ repoom CCCP.

B Tom xe 1959 r. Obula HayaTa aKTUBHAS TOATOTOBKA K MIJIOTHPYEMOMY KOCMUYECKOMY
nonietry. Hy’)KHO OTMETHUTB, UTO 11eJIb, TIOCTABJIEHHAS TIepel] KOHCTPYKTOPaMHU, — OCYIIIECTBUTH 3aITyCK
KOCMHUYECKOT0 KOpalJis ¢ MAJIOTOM Ha OOPTY Kak MOKHO ObICTpee — OblIa He TOJIbKO HayYHOH, HO U
noymruaeckor. HyxHo 6bu1o o6orHats CIIIA, rae Toxke cyliecTBOBaJIa KOCMUYecKast mporpaMmma u
BeJIach MOATOTOBKA K TOJIETY YeJIOBEKa B KOCMOC.

AMepHKaHCKe KOHCTPYKTOPBI IOIXOIMIIU K pEelIeHUIo IpoOJieMbl MHa4e, YeM coBeTckue. OHM
CTPOWJIM PAKeTy, CIOCOOHYIO COBEPIIHTH «IIPHIKOK» B KOCMOC, B TO BpeMsi KaK COBETCKHMH KOC-
MHUYECKHI anmapar IIaHMpOBAJIOCh 3allyCTUTh HA OPOUTY, KaK MCKYCCTBEHHBIW CIyTHUK. [lepBbie,
TOKa elre OeCUIOTHBIEe, KOpaOIu-CITyTHUKY ObLTH TOTOBBI K UCTIBITAaHUAM JieToM 1960 r. CHavana
ObUI 3allyllIeH «YEpHOBOW BapHaHT» KopaOis 0e3 yacTd ammaparypsl U BO3MOKHOCTU BEPHYThCS
Ha 3eMJTI0 — KOHCTPYKTOPBI U3y4ain padoTy OCHOBHBIX CHCTEM M BO3MOXHBIE HenoueThl. Cremyio-
U KOpalJib A0JKeH ObUI, BIIEPBbIE B KOCMUYECKON MCTOPHHU, BEpHYThCS 0OpaTHO. [TombITKa Oblia
HeynauHou. Hakorer, B aBrycre 1960 r. «CryTHHMK-5» OJ1aronojiyqyHo BBIIIENT 3a Mpeaesibl aTMO-
cepsl, COBEPILIIII BATOK BOKPYT 3eMJIM U TPU3EMIIMIICS B 33JJaHHOM KBajipate. YHUKAJIBHOCTh 3TOTO
ToJIeTa 3aKJI0Yaiach emie U B TOM, Y4TO Ha ero OOpTy ObUIM XKUBBIE cyllecTBa — coOaku benka u
Crpenka. IM nocyacTIMBIIOCH MOOBIBATH B KOCMOCE Y LIEJIBIMUA M HEBPEAUMBIMH BEPHYTHCS JOMOIA.

Kazanocs Obl, 1osieT yesoBeka He 3a FopaMu, HO KOHCTPYKTOpaM MPecTOsIo MPEoaoseTh ele
HeMasto TpyaHocTell. Crefyromye 1Ba mojera ObUTM B Pa3HOM CTETIeHN HEYAaYHBIMH — OfIMH 3aKOH-
YHJICS B3PHIBOM, BTOPOW 3aBEPILIIICS paHbIlle BPEMEHU M3-32 OTKa3a OJHOW M3 CTyNEHE! paKeThl.
I[Mocne sToro 6bL1 crenan mepepbiB B UCIIBITAHUSIX Ha IBa Mecslla, U KOHCTPYKTOpPHI BO riase ¢ Cep-
reeM KoponeBbIM NocTapaimch YCTpaHUTh Bee cnadble MecTa.

[NapasniensHO CO CTPOUTETHCTBOM PaKeThl BeJach MOATOTOBKA KOCMOHABTOB. [lepBblii KocMu-
YEeCKUH OTPsIJ] COCTOSLT M3 ABA/IIATH YeJIOBEK, OTOOPAHHBIX U3 THICSIY MPETEHAEHTOB, KOTOpHIE, BITPO-
YeM, caMy TOYHO He 3HaJIM, Ky/la UX OTOMPAIOT: MPOEKT ObLT CBEPXCEKPETHBIM. Bece oHM ObUTH J1eTun-
KaMU, MIMeJI XKeJle3HOE 37I0pPOBbe U MTPeKpacHylo (pU3MUECKyIo MoarotoBky. Ho u uM 6b110 HEmpocTo
BBIJIEPXKATh MPETOJIETHYIO MOArOTOBKY, BKJIIOUAIONYI0 MHOTOKPATHBIE MEPerpy3ku B IeHTpudyre,
UCIIBITAaHMSI HA KaTamysbTax, B OapoKaMmepax, Ha CJIOKHBIX TpeHaxkepax. Co3aaBaiuch yCloBus, 1O
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9KCTPEMAJILHOCTH TPEBBIIAIOIINE PeasTbHbIE YCTIOBHS TIOJIETa, YTOOBI KOCMOHABTHI OBUTM TOTOBBI K
BHCIOTATHBIM CUTYyalTUAM. W takue CHUTYyall1 BIIOCJICACTBUM ITPUIIJIOCHh IEPEKUTH MHOTUM U3 HUX.

Havano 1961 r. 6pu10 ynaunsiM. IBa ouepeanbix «CIyTHUKa» C MAHEKEHOM U co0aKaMu Ha
OOpTY COBEpINMIIM yIAuHBIA BBIXOJ B KOCMOC U Oe3omacHoe npu3emiieHue. B Hauane anpenst Obuto
MIPUHSATO CYIbOOHOCHOE pellieHre: «BBIMOMTHUTh OHOBUTKOBBIN IMOJET BOKPYr 3€MJIM Ha BBICOTE
180-230 kus1oMeTpoB, MPOAOIKUTEIBHOCTBIO 1 yac 30 MUHYT ¢ Ocaikoi B 3aJaHHOM paiioHe. Llenb
T0JIETa — MPOBEPUTh BO3MOXHOCTh MPEOBIBAHUS YJIOBEKA B KOCMOCE Ha CrelMaibHO 000py/I0BaH-
HOM Kopabjie, MpoBepHUTh 0OOPYIOBaHNE KOPaOJis B TIOJIeTe, MPOBEPHUThH CBSI3b KOPaOis ¢ 3eMIieH,
yOeauThCs B HAJIEKHOCTH CPENICTB MPU3EMJICHHU I KOpaOsisi 1 KOCMOHABTa».

K Tomy BpemeHu u3 oTpsiza KOCMOHABTOB OBUTM OTOOpaHbl Ba OCHOBHBIX IMpPETEH/EHTa —
IOpuii I'arapun B kauecTBe ocHOBHOro mwiora u 'epman TutoB kak myonep. Oba pBanmuch B OO,
HECMOTPsI Ha TO YTO YBEPEHHOCTH B OJ1aroroiyyHoOM UCX0/e HH Y Koro He Obi1o. Eci Ob1 He copeB-
HOBaHUE C aMEepUKaHIIAMU, MOKHO ObLJIO ObI HE TOPOMUTHCS CO CTAPTOM, IPOBECTU JIOTIOTHUTEIb-
HbIe MCIBITAHUs, 10padOTaTh TOPMO3HYIO CUCTEMY KOpalsisi, BHI3BIBABIIYIO OMACEHUsI, YCOBEPIIICH-
CTBOBAaTh YCTAHOBKY CHCTEMbl aBAPUIHOTO CIIACEHU I TIPH B3JIETE M CUCTEMY MATKo# nocaaku. [Toner
JOJKEeH OBbLT MPOTUTHCS MOJITOPA Yaca, HO B CIyvae OTKa3a CUCTEMbl TOPMOXKEHUS OH PacTSHYJICS
Obl KaK MUHIIMYM Ha CEMb CyTOK, TIOKa KOpalJib He 3aMeTHT Obl IBUKEHUE B BEPXHHX CJIOSIX aTMO-
cepsl. [TosToMy 3anacel MUY U BOABI ObUTN CIEIaHBI HA AECATH THEH.

VrpasieHrne KOCMUYECKUM Kopadiem «BocTok-1» ocCyIiecTBisioch aBTOMaTU4eCKH, 3a/1a-
Yyell KOCMOHABTa ObLIO BECTH HAOMIOAEHNE 32 CBOUM COCTOSTHMEM M MTPOMCXOASIIIAM BOKPYT, IeaTh
3amuch U TiepelaBaTh COOOIIeHUsI Ha opOuTy. Ha SKCTpeHHBIN ciyvail CyIIecTBOBAJIO M Py4YHOE
yripaBieHre. YToObl HOMYUYHUTh K HEMY JIOCTYII, KOCMOHABT JAOJIKEH ObLIT BCKPBITh 3arieuyaTaHHbIN KOH-
BEPT U BBECTHU B CUCTEMY 3arMCaHHbIA TaM KOnI. B To BpEM: IICUXOJIOTU HE 6I)UII/I YBEPEHLI B TOM, YTO
YeJIOBEeK, OKA3aBIIUCh B KOCMOCE, CMOKET COXPAaHHUTh paccyloK. Ecim Ob KOCMOHABT COIIIEN ¢ yMma,
OH OBl HE CMOT' PACKOJIMPOBATh CHCTEMY M HABPEUThH KOPAOIIO.

Hacran 3namenatenbhblil jenb 12 anpens 1961 r.

B 09:07 KOpuii I'azapun npousnec ceoe 3uamenumoe «Iloexanu» u e3nemen
66bICb Ha pakeme «Bocmok-1».

V3ke Ha HauaJIbHOM 3TaIe CIyyriach HaKJIaKa: JBUraTeId TPeTbel CTYNIEeH! PAKeThl-HOCUTES
OTKJTIOUMJIMCh TIO3Ke, YeM ObLIO 3aIIaHMPOBAHO, U pakeTa noaHsiack Ha 100 kM Bblie. TO MOIIIO
CTaTh CEPbE3HON MPOOIEMON, eciii Obl cUcTeMa TOPMOXkEHUsI He cpadoTalia JA0JKHBIM oOpasoMm. B
3TOM CJIydae, 4ToObl KOpaOib CHU3WII CKOPOCTb U COLLIEJ ¢ OPOUTHI CaMOCTOSITENILHO, MOIJIO TTOHA-
nooutkcs 10 50 nHei. K cuacTbio, TOpMO3HAasi cucteMa He MofiBesa U MOJIET He MPOAIUIICS JOJblie
3aIUIAHMPOBAHHOTO BPEMEHH.

IOpwii arapuH crayn nepBbIM 4eI0BEKOM, YBUAEBIIMM HAIlly IUIAHETY U3 KocMoca. «3emiis
C BBICOTBI 175-327 KM mpocMaTprBaeTcsi OUeHb XOpOoLO. Pa3mMunmMbl KpyrHble TOPHbIE MACCUBBI,
OOJIBIINE PEKH, JIECHbIE MACCHUBBI, OeperoBasi JIMHKS, OCTPOBA. XOPOILIO BUAHbI 00J1aKka, HEOO UMeeT
YepHBI LIBET. 3Be3/Ibl Ha HeOe BRIIAAAT sipye U yeTdye. Bxoa B TeHb 3eMiln OCyILEeCTBIISIETCSl OYEHb
obicTpo. HacTynaer TeMHOTa, HUYEro He BUJIHO», — MUCAJl OH B JIOKJIajle nocie npusemienus. OH
NIePBBIM UCIIBITAJI COCTOSIHME HEBECOMOCTH, OKa3aBIIMCh HAa OpOUTE, BHE MPUTSKEHUS 36MHOM aTMO-
cepsl. ['arapuH ObICTPO OLIEHWJT OCOOEHHOCTH 3TOrO COCTOSIHUSA: KapaHjalll, KOTOPbIM OH JJOJIKEeH
ObLT 1eNlaTh 3aMETKH, «YIUIbLI» OT Hero. [loiiMaTh ero B TECHOM IPOCTPAHCTBE, K TOMY ke B CKa-
(anzipe ¢ nepuaTkamu, ObUIO0 HEBO3MOXKHO. I10 COBETYy nepBoro KOCMOHaBTa BIIOC/IEICTBUU BCE MHUCh-
MEHHBIE [TPUHA/JIEKHOCTH CTaJIA NPUBSI3bIBATD.

[Noner nmpoxoaus XopoiIo, KOCMOHABT YyBCTBOBaJ cedsl 3amevaresibHO. OH el U MUJI, YTOObI
IIPOBEPUTh, KAK OpraHuW3M OyleT NPUHUMATh MUIIYy B HEIIPUBBIYHBIX YCJIOBUSX, BeJl HaOMIO/IEHUs,
Aenan 3alucd Ha MarHUTO(OH M MOCTOSIHHO JOKJaapiBan oOctaHoBKy 3emuie. [locne Toro kak
«BocTok» coBeplIMI OIMH BUTOK BOKPYTI HaIlleil IJIaHEThI, BKJIIOYMJIACH CUCTEMA TOPMOKEHUSI.
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Kopab:1b cHU3MIT CKOPOCTb, Kak 1 ObLIO MPEAITICAHO, HO 3aIIAHMPOBAHHOE Pa3/ie/IeHNe OTCEKOB Ipo-
M30IILIO He cpa3y. B TeueHue fecati MUHYT KopaOJib Bpalllaicsl U KyBbIPKAJICs BMECTE ¢ KOCMOHAB-
TOM. B KOHIIe KOHIIOB, 1ocie BXOJa B IUIOTHBIE CJIOM aTMoc(ephl, Kabenu, COeAUHSIOMNE OTCEKH,
nieperopesu, 1 kopadmp pazaenuics. Cryckaemast 4acTh cTajla CHUKaThCsl. DTO Oblla OHA U3 CAMBIX
(pusruecku TpyaHBIX YacTel MoJieTa, Neperpy3ku Mpu rnocaake Jocturaiv 10-kpaTHOM BeTMUMHBI.

Tak Kak cUCTeMbl MATKOHM MOCAJKHU KarlCyJbl B TO BpeMs ele He ObU1o, ['arapus, 1o rJiaHy,
KaTaIy/IbTUPOBAJICS,, HAXOACh Ha BbICOTe 7 KM. B 3TOT MOMEHT BO3HUMKJIA elle ofHa Ipobdiema:
IIJTaHT BO3/1yX0BOJA CKaaHIpa, BeAyIHil K OAJIIIOHY C BO3/1yXOM, OTCOEANHMIICS, HO KJIallaH, IycKa-
IOLLMI BO3/1yX CHAPYH, OTKPBLICS He cpa3y. KOCMOHABT 4yThb He 3aJOXHYJICS B 9TU JOJITUE CEKYH/bI.
YyTh MO3Ke OH yBUJIEI, YTO €r0 HeceT MPsIMO B peKy — OH Ipusemsiicsi B CapaToBCKO# oOnacTy,
PAIOM C OJTHOBOHOM Bosnroi. Ynpasiss ctponaMu napanora, I'arapus cyMest OIyCTUTBCS B KAJIO-
MeTpe oT peku. Ha 3emiie ero nepBsIMM BCTPETUJIM JKEHA UM BHYUKA JIECHUKA, CIIyYailHO OKa3aBIUIM-
ecst moomu3ocTy. [louty cpasy K HUM MPUCOEANHUIINCh BOGHHBIE, KOTOPbIE, IPeIyTpexk IeHHbIE 3apa-
Hee, CJIE/INIIN 32 BCEMHU LIeJISIMH, CITycKaromumucs ¢ Heda. [lepBblil TeseOoHHBIN JOKIa] KOCMOHABTa
pykoBoICTBY 3Byvaul Tak: «[Ipomry nepenars rimaskomy BBC: 3amauy BBITOSHWI, TPU3EMIIMICS B
3a/IaHHOM paiioHe, YyBCTBYIO ce0sl XOpOLIO, YIIMOOB 1 MOJIOMOK HeT. ['arapun».

IMepBeIii osieT yesnoBeKka B KOCMOC — CYJJbOOHOCHOE COOBITHE /151 BCETO YeI0BEUECTBA, OTK PhIB-
11ee ABepy B OOJBINON KOCMOC, K JaJleKUM ITaHeTaM U 3Be3am. [locie Hero FOpwmii [arapun cran
CaMBIM U3BECTHBIM UYEJIOBEKOM Ha IUIAHETE.

«Obnemes 3emnio 8 Kopabne-cnymuuke, s ysuoen, KaK NPeKpacHa Haula
naarema. Joou, 6yoem Xparums u NPUYMHONCAMb MY KPAcomy, a He pas3pyulanms
ee!l»

FOpuii I'azapun
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2.5. BbIxo B OTKPBITHIN KOCMOC. Ajekcent JIeoHOB

Mex 1y epBbIM IOJIETOM YeJIOBEKA Ha 3€MHYIO OPOHMTY M BBIXOIOM KOCMOHABTa B OTKPBITHIH
KOCMOC TIPOIIIO YeThIpe rofa. 3a 3T0 BpeMs B cpepe OCBOeHMsI KOCMOCa TIPOU30IILIO HEMAJIO 3Ha-
MEeHATeJIbHBIX COOBITHI. BTOPOIi B ICTOpHY MIJIOTHPYEMBII KOCMUYECKUI TIOJIET, TipaB/ia 6e3 BhIXoAa
Ha opouty 3emutu, copepini 5 Mast 1961 r. amepukanckuii actpoHaBt Anan [llenap.

BTopbiM M3 COBETCKMX KOCMUYECKHX KOpaOiel OTIpaBuiICs 3a Mpeaesibl 3eMHON aTMOcqephl
«Boctok-2» ¢ 'epmanom TutoBeiM Ha Oopty. [Toset cocrosuics 6 aBrycra 1961 r. KocmoHaBT mpo-
ObLT Ha OPOMTE 3HAUUTENILHO AOJIbIIIE CBOUX MPEAIIECTBEHHUKOB, 25 4acoB, COBEPILHB 32 3TO BpeMs
17 o6opotoB Bokpyr 3emin. [IpoxuB 11eIble CyTKHA B HEBECOMOCTH, TUTOB UyBCTBOBAT Ce0s1 TAJIEKO
HE TaK XOopoIo, Kak [arapux. FIMeHHO 1oclie 3TOro nojiera CTajgo MOHSATHO, YTO HEBECOMOCTh BCE
K€ UMEeT OTpUIlaTeIbHOE BIMSHUE HAa OPraHU3M YesIOBEKa, HO K 9TOMY BIIMSHHUIO MOXHO TPHCIIO-
cooutncs. Ha ocHoBe orbita ['epmana TutoBa ObuH pa3padOTaHbI CIIEIUATIBHBIE POT PAMMBI, TIOMO-
raBIliMe KOCMOHABTaM a/IalITUPOBATHCSI K HETIPUBBIYHBIM ISl OPTaHU3Ma YCIIOBHUSIM.

lon criycrsi, B aBrycre 1962 r., Ha OpOUTY OTHPaBUIUCH cpa3y [Ba Kopaodims, «BocTok-3» u
«BocTok-4», craproBaBIlve ¢ UHTEPBATIOM B OIUH JieHb. OpOUTHI X ABUAKEHUS ObLITM MAKCUMAIbHO
MPUOIMKEHBI, PACCTOSIHIE MEXAY KOPaOsIMH B ONPE/ICIeHHBII MOMEHT COCTABJISIIO BCEro 6,5 KM.
KocMOHaBTBI MO/ BUAETH APYT Apyra. TOT MOJNET ObLT MEPBbIM IIaroM K pa3padoTKe CrocoOoB
COJMIMKEHUS U CTHIKOBKE KOCMUYECKHX araparoB Ha opoute. B cremyromem rogy B KOCMOC OTIIpa-
BWJIACh NepBasi keHIrHa, Banentuna TepemkoBa. OqHOBpeMEHHO ¢ Hell Ha OpOHTe HAXOAUJICS elle
onvH Kopadinb ¢ Baneprem BbikOBckMM Ha OOpPTY, YCTAHOBUBIIIMM PEKOPI MPeObIBaHKS B KOCMOCE
— 5 mHeii. Ha atom mporpamma «BocTok» Oblia 3aBepilieHa; eil Ha CMEHY MPUITUTA MHOTOMECTHBIC
KOcMHuYecKkue kopadmu «Bocxom».

VY «Bocxoga» ObUIO HEMAJIO OTIIMYMIA: KOCMOHABTHI TETleph MOIJIM HAXOOUTCSl B Kopadine 6e3
ckaaHIpOB; MpU3EMJIEHHE COBEPIIATIOCh 0e3 KaTamyIbTHPOBAHMS, MPSIMO B Karicyse, Jis 3TOro
ObL1a pa3paboTaHa cHCTeMa MATKOH MOCaIKU; KOpaOau ObLIM OCHAIIEHBI JOTIOTHUTEILHBIM TOPMO3-
HBIM JIBUTaTeJIeM Ha TBEPIOM ToIruiuBe. «Bocxom-1» ¢ TpeMst KocMOHaBTaMu Ha 6opTy craptoBai 12
okTs10pst 1964 r. [onet, npomokaBImUics 4yTh Oojiee CYyTOK, MPOIIe]l HOPMAJIBbHO.

Ha «BocToke-2» ObII0 YCTaHOBJIEHO JIOTIOHUTEIBHOE 0O0PYIOBAHHUE /17151 BHIXOA B OTKPHITHIH
KOCMOC — Ha/IyBHasl IIUTI030Basl Kamepa, yepe3 KOTOPYI0 KOCMOHABT MOT MOKMHYTh Kopabib. [Tono6-
HYIO KOHCTPYKIIMIO Koraa-To paspadorai emie Korcrantun [{nonkoBckuii. KocMoHaBT, oOaueHHbIN
B cKa(aHAap, 3aXOAUT B Kamepy; JIIOK, CBS3BIBAIOLINI e ¢ KOpadieM, 3aKphIBaeTCs, MOCHIe Yero u3
KaMepbl OTKAUMBAETCSI BO3/IyX. 3aTeM OTKPBIBACTCS JIIOK HAPYXY, 1 KOCMOHABT BBIXOIUT B OTKPHI-
ThI KocMoc. [locnie okoHYaHMS SKCTIepUMEHTa KaMepa OTCTPEeIMBAaeTCsl OT Kopadsi, M Ha MOCaIKy
OH HJeT 0e3 Hee.

3anava, MocTaBlieHHas mepe]; KOCMOHABTaMH, OblJla OYeHb TpymaHOW. Dkumnax «Bocxoma-2»
Anexceit Jleonos u [1aBen bensies, a Takke ux JTyOaephl MPOILTHA CIOKHEHIHNNA KypC TPEHUPOBOK.
Bo-niepBbix, MM Ha/10 ObUIO HAYYHMTHCS JABUTATHCS B CKaaHape, KOTOPBI ObUT OY€Hb TPOMO3AKIM
u Becus1 okosto 100 kr. B HeBecoMOCTH Bec He MMeJT 3HAUeHHs1, HO JJaBJIeHHe BO3/IyXa BHYTPHU CKa-
(banzipa nenano ero KeCTKUM U TPYITHOMOABIKHBIM. Bo-BTOPBIX, KOCMOHaBTaM ObljTa HEOOXOAUMA He
MIPOCTO XOpOIIIasi, a MPeBOCXOAHAs (pu3ruecKasi hopma, 4ToObI BBIAEPKATb BCE UCTIBITAHUS], KOTOPBIE
um npeacrosuid. Hy u, B-TpeTbux, BaxkHa OblIa ICUXOJIOTMYECKast CIaKeHHOCTh B paboTe, mpopada-
THIBAJIMICh BCE BO3MOKHBIE BAPUAHTHI PA3BUTHSI COOBITUI U JEWCTBUS MAPTHEPOB B Pa3HbIX KPHUTH-
YECKUX CUTYaIUSIX.

«Bocxon-2» Beimien Ha opouty 18 mapra 1965 r. Vike mocie nepBoro BUTKa BOKPYr 3eMin
KOCMOHABTHI HAUQJIM TOTOBUTHLCS K 3aIIAHM POBAHHOMY KcnieprMeHTy. O6a KOCMOHABTa HaJeJi CKa-
(banzpbl, XOTsI BHIXOOUTH JOJKEH ObUT oquH JIeoHOB. BernsieB nomkeH ObUT MOATOTOBUTHCS K TOMY,
YTOOBI, B CIIy4ae HEOOXOAMMOCTH, OKa3aTh TIOMOIIIb.
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Ilocne mozo kax Jleonoe 3auien ¢ wno3, beasies ocywecmaeun
paszzepmemu3auuro U JIFOK OMKpPslACAL. Jleoros coenan wiaz 6 OprblmbllZ KOoCMmoc.

[TpuBsA3aHHBIA K KOpaOJIO0 MATUMETPOBBIM CTPAXOBOYHBIM KaHAaTOM, OH CBOOOJIHO Mapuil B
HEBECOMOCTH, TepeMellasich B pa3Hble CTOPOHBL. bessieB nepenai no paauo: «BHumanue! Yenosek
BBIIIIENT B KOCMUYECKOE IIPOCTPAHCTBO ! »

INozxe Anexceil JIGOHOB Tak OIMcal CBOU BlleyaTyieHUsI: «$1 Xouy BaM cKa3aTb, YTO KapTUHA
KOCMHUYECKOI O€3[IHbI, KOTOPYIO 51 YBHJIEJI, CBOEH I'PaH/IMO3HOCTbIO, HEOOBATHOCTBIO, SIPKOCTBIO Kpa-
COK U PE3KOCThI0 KOHTPACTOB YMCTOM TEMHOTHI C OCJIETTUTEILHBIM CUSIHUEM 3BE3/1 IPOCTO Mopa3uia U
o4apoBaJia MeHs1. B noBepilieHre KapTUHBI Ipe/icTaBbTe ceOe — Ha TOM (POHE 51 BUKY Halll COBETCKHIA
KopaOJib, 03apEHHBII IPKUM CBETOM COJIHEUHBbIX Jiydeld. Korna s BBIXOAMI M3 U032, TO OLIYTHI
MOIIIHBIA TIOTOK CBETa M TeIlla, HallOMUHAIOIIMIA 1eKTpocBapKy. Hano MHO# Obl10 yepHOe HEOO U
sipKUe Hemuratoye 38e3/1bl. CoHIIe MPeCTaBIsAIOCh MHE KaK pacKajeHHbId OTHEHHBIHN JUCK. ..»

Korga ot bensieBa noctymnuiia KomaHaa BO3Bpallarkes, JIEOHOB, 10 MHCTPYKIMU, TPUOIU3UIICS
KJIIOKY U TOMBITAJICS BOMTH HOoramu Briepea. Ho emy 310 He yaanock. CkadaHap noj Bo3IeicTBUEM
BaKyyMa pas[yJics ropas3Jo CUJIbHEe, YeM pacCUUThIBAIN KOHCTPYKTOPBI. OH HECKOJILKO Pa3 MbITAJIC
BTHCHYTBCS B JIIOK, HO Oe3ycIielltHO. Mesx/1y TeM BO3AyX, pacCUMTaHHbIN Ha 20 MUHYT paOOThl, 3aKaH-
ynBajics. KocMOHaBT npenenbHO cOpocuil JaBjieHne B cKkadaHIpe U MPOTUCHYJICS B IIUTI03 TOJIOBOM
Briepe] YToObl OTKPBITH JIOK, €My MPUIILIOCh Pa3BOPAUYMBATLCS B TECHOM IMPOCTPAHCTBE IIUTIO3A.
dusnyeckas M MCUXOJIOTMYECKas HArpy3Ka BO BpeMsi 3TOH onepaiuy Obula Tak BHICOKA, YTO MYJIbCY
KocMoHaBTa Obl1 190 yaapoB B MUHYTY, U OH MOTEPsI HECKOJIBKO KHAJIOTPaMMOB Beca.

Ha sToM BHelTaTHble CUTyaly 3TOro NoJieTa He 3akoHYMIMCh. [Tocaaka 1omkHa Oblia IPOUTH
B aBTOMAaTHUECKOM pexume, nocie 17-ro BuTka kopadss Bokpyr 3emiu. Ho aBromaruka aasa cooid,
u «Bocxon-2» mouten Ha cieyonmii BATOK. KOCMOHABTBI TPUTOTOBMIIMCH OCYILECTBUTH MOCA/IKY B
PYUHOM pexume. DTo ObUT NEPBbIiA MOAOOHBIN OMBIT B HEAOJATOM UCTOPUM KOCMOHABTUKU. benseBy
u JleoHOBY yaanoch mocaauTh Kopadib, MPaBAa, U3-32 HEJIOYETOB B CUCTEME YIPaBJIEHUs MOCA/IKA
MIPOM30IILIA HE B 3aIJIAHMPOBAHHOM paiioHe, a B INIyXOM Taire, KyJa K HAM elle ABOe CYyTOK He MOTJIU
noGpatbesl crnacatend. Toraa-To UM M MPUTOAMJIMCh HABBIKM BBUKMBAHUSI B SKCTPEMAJIbHBIX YCIIO-
BUSIX, KOTOPbIM OHHM 00Yy4aJIUCh Ha TPEHUPOBKAX.

KocmoHaBThI OiecTslne CripaBUIMCh C MOCTABJIEHHOM Nepe/l HUMU 3aJadei, MpeoioieB Bee
TPYIHOCTH U KPUTUYECKUE CUTYallMH. BBIBOIbI, CA€NaHHbIE NIOC/E UX MOJEeTa, 3aKJII0YaIUCh B Clie-
AYIOILEM: YeJIOBEK CIOCOOEH HAXOAUThCS B OTKPHITOM KOCMHUYECKOM IPOCTPAHCTBE, OH HE TepsieT
OpUEHTAlIMH, MOKET TICUXOJIOTMYECKU MEPEHOCUTD JaBJIeHHe OrPOMHOIO MPOCTPAHCTBA U PadOTaTh
B KOCMOCE. DTO 03HAYaJI0, 4TO AJIs1 AaJIbHEUIIIEro OCBOEHU KOCMOca MPETTCTBUI B BUJE YeJIoBe-
YyecKkoro (pakTopa Her.

Skeneauuus «Bocxoga-2» Obula MOCIETHUM MUAJIOTUPYEMbBIM MOJIETOM 3TOTO TPEXCTyNEeHYa-
toro kopaOuns. Ilocne Hero, BoOpaB Bce Jiyulllee OT CBOMX MPEIIIECTBEHHUKOB, MOSIBUJIACh CEPUs
«Co0103», KOpabiId KOTOPOM CUUTAIOTCS CaMbIMU HaJeKHbBIMU U Oe30nacHbIMU. [ uX pa3paboTku
NOTPeOOBATIOCh HECKOJIBKO JIET TPOEKTUPOBAHUS U CTIBITAHUI, B 9TO BpeMsl MUJIOTHPYEMBbIE MOJIEThI
He OCyIIeCTBIsuIUCh. VIX Bo30OHOBMWIM B 1968 1., yepes ro cocTosuiach nepBasi MMIOTUPyeMast CThl-
KOBKa JJBYX KOCMUYECKUX KOpalJieil U yCTaHOBJIEH PEKOpIl — Ha OpOUTE OIHOBPEMEHHO HAXOAUJIHUChH
Tpu «Coro3a». B nanbHeiiem Ha 6aze «Coo3a» Obl1a co3aHa rnepsas J0JroBpeMeHHasi OpOUTallb-
Hasl CTaHLIMs, TOoMyJYuBInas Ha3zBaHue «CamoT». MoauduipoBanHbie kopadinu u3 cepuu «Coro3»
JIETAIOT B KOCMOC TIO el IeHb.
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2.6. bayxkanmum KOCMHAYeCKUn
00'bEKT: CIIyTHUKH H JIoau Ha JIyHe

Jlyna — Onukaiiriee K Ham HeOECHOE TeJl0, pacCTOsTHUE OT IIEHTpa 3eMJIH JI0 LIEHTPa eCTECTBEH-
HOTO cryTHHKa coctaBiseT 384,5 teicsiun kM. Kak Bropoit o BenmunHe nocie CosHila 0ObeKT Ha
HeOe, JIyHa Bcerma mpusiekasia ocoboe BHUMaHUe acTpoHOMOB. JIo Toro kak [aymielt CKOHCTpyH-
POBaJI TEJIECKOTII, HAOMIOAATh 32 HEW MOXKHO OBLIO TOJBKO HEBOOPYKEHHBIM IJIa30M, TEM HE MeHee
MCCIIEIOBATENI CMOTJIA ¥ TAKUM CIIOCOOOM TMOTy4rTh HeMaso uHdopmanun. Eiie B aHTUYHBIE Bpe-
MeHa [unapx TOBOJIBHO TOYHO OMpeesiil pacCTOsIHUE 1O HOUHOro ceetmia (30 muaMeTpoB 3emitn)
U ero pasmep, a Onarogaps ['anuiero 4eaoBeyecTBO y3HaJo, 4To Ha JIyHe ecTh ropbl ¥ KpaTepsl.

Hcropust HenmocpeacTBEHHOr0, KOHTAKTHOTO M3YYeHHs €CTECTBEHHOTO CITyTHHUKA HAIllel Iijia-
HeThl Havasack 13 ceHTsa0psa 1959 r., korma aBroMatuueckas ctaHius «JIlyHa-2» MpUiIyHHIach Ha
ero MoBepxHocTh. [TonbiTka OblIa HE IEPBOM, 10 3TOTO YETHIPE CTAHIMY ObLIIM YTEPSIHBI U3-32 aBAPHU
PaKeThI-HOCUTEJIS, a OfIHA yJeTesa Jajibliie, YeM IIaHUPOBAIOCh, M CTajla UCKYCCTBEHHBIM CITyTHH-
koM Comnnna. Iocanka «JIyHbI-2» OblUla kKeCTKOM, (DAKTUYECKU CTaHIMS Bpe3asiach B MIOBEPXHOCTh
CIIyTHUKA Ha CKOPOCTH 3 KM/C.

CraHius npeacrapisiia coOou cdepy U3 CIijlaBa MarHus U aTIOMUHUS, ee AuamMeTp ObLT 4yTh
Oonblie MeTpa, Bec coctapisit moutu 400 Kr, OHa MMeNa B CBOEM aKTHBE BCErO TPH MPOCTHIX MPH-
6opa: cuetumk ['eifrepa, MAarHUTOMETp U CHMHTUUISIIMOHHBIN CYETUMK JIs U3YyUESHHU ST IIEMEHTAPHBIX
yactuil. [J1aBHOW 3a/1auelt CTaHIMK ObUIO JIOCTHKeHUE TTOBEPXHOCTH JIyHBI, M OHa ObLIa C yCIieXoM
BBITIOJTHEHA.

Crnenylomuii ycriensblii noset K JlyHe, Bcero uepes Mecsiil ocjie nepBoro, COBEpImI anmnapar
«Jlyna-3». 91Ol uccneaoBaTeIbCKOM CTaHIIUY YIAIOCh CIIENaTh TO, Yero J0 3TOro He JiesIajl HUKTO 3a
BCIO ICTOpUIO YesioBevecTBa. OHa «yBUzena» 00paTHYIO cTopoHy JIyHBI U cliefiaia BIIOJIHE yAauHble
cdororpacpuu. [IpudOPEI, yCTaHOBJIEHHBIE HA ABTOMATUYECKOM CTaHIIUM, TIO3BOJIAIIN BBISIBUTD, UTO Yy
JIyHBI HET TOSICOB paJMallii ¥ MarHUTHOTo 1ossi. Kpome Toro, ¢ ux momoIso ObU1 U3yYeH OOt
MOTOK KOCMHYECKOH paguariuy (YacTHIIbI, Ty9d, MUKPOMETEOPHI).

ImaBubIM iprGopoM «JIyHBI-3» OBUIO CIOXKHOE (DOTOTEIEBU3MOHHOE YCTPOKMCTBO, KOTOpPOE
HAIPaBJISIOCh B CTOPOHY MOBEPXHOCTU JIyHBI MTPY TIOMOIIM CUCTEMbl OPHEHTAIMHU. BHIOIHUTE 3Ty
3aa4y, MpU TEXHUIECKUX BO3MOXKHOCTAX, uMeBImuxcs B 1950-1960-e rr., ObUTO IEHCTBUTETBHO
o4eHb HerrpocTo. YToObl epeaaTsh n300paxeHue, Hy’kKHO ObUIO TIPU MOMOIIY aBTOMAaTHKH TPOSIBUTD,
BBICYIIUTh W 3a(pMKCHUPOBaTh IUICHKY MpPSMO Ha OOpPTY, 3aTeM IMPOCBETHTh M300pakeHHe CBETO-
BBIM JIy4OM, YTOOBI PE0OPa30BaTh €T0 B aHAJIOTOBOE Tejlen3o0pakenre. CTaHIIMU YIaIoCh 3aCHSTh
OoJbIIIe MOTOBUHBI TTOBepXHOCTH JIyHBI, IpaBaa, potorpaduu U3-3a NOMEX CUTHAJIAM TTOTYYMIIUCh
HE OYeHb KaueCTBEHHBIE, HO BCE K€ ITO ObLIO 3HAYUTEIIHHBIM JOCTHKEHHEM.

Bropoii, He MeHee uHTEpecHOH, 3amavedl «JIyHbI-3» ObLJIO BBITIOJHEHNWE T'PAaBUTAIIHIOHHOTO
MaHeBpa — U3MEHEHUe HalpaBJIeHUs ToJieTa Mojl BO3AeUCTBUEM CUJtbl TaroteHusi Jlynsl. TpaekTo-
pYsl IBMKEHHST aBTOMATHYECKOM CTaHIMM ObLIa pacCYMTaHa TAKUM 00pa3oM, YTOOBI MOCTIe MoTIeTa
K JIyHe HarpaBieHre W3MEHWIOCHh U ammapar nposeren Hajg CeBepHbIM MoylnapueM 3eMild, Iie
HAaXOJWJIMCh COBETCKUE HAOMIOaTeIbHbIE ITyHKTHI.

[Nocne mepBBIX yCHeXOB Mepes YUYeHbIMU M KOHCTPYKTOpaMH OblIa MOCTaBJIEHA CleLyIoIast
3a7a4a: BbIBECTU Ha OpOUTY JIyHBI HCKYCCTBEHHBIN CITyTHUK M pa3paboTarh CUCTeMY, 00eCTIeunBalo-
IIyI0 MATKYIO TIOCaJKy Ha ee MoBepXHOCTb. Cenarh 310 OBUIO HEJIETKO, TeM 0oJiee UTO B TO BpeMs
MIPUXOIMJIOCH PelliaTh U OTPOMHOE KOJIMUYECTBO JIPYTHUX 3a/1au.

B 1964 r. amepukanckuii anmnapar «Pelinaxep-7», nepel TeM Kak CTOJKHYTbCSI C JIyHHOU
MOBEPXHOCTHIO, C/IeNIal CHUMKH JIyHBI ¢ 04eHb OJTM3KOTO paccTostHus, oT 2 kM 110 0,5 M. Crienyroriye
«Pelinkepbl» Tak:ke BHECIM BKJIaJ B M3yueHHe U ¢ororpapupoBaHue 3eMHoro ciytHuka. Ho Bce
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e MEepBYI0 MATKYIO IOCAKY COBEPIIINIA COBETCKAasl aBTOMAaTHUecKas craHuus «JlyHa-9» 3 geBpans
1966 r.

Jl1st aToro OpUIO0 pa3padoTaHO OpUTMHAIBHOE pemienue. CHavana anmapar JOCTaBJISIICS TPH
TIOMOIIIM PaKeThl Ha OpOUTY 3eMilu, 3aTeM, YKe C OpOUTHI, OCYIIECTBIISUICS CTapT B HAIPaBJICHUU
Jlynsl. B MOMeHT npuOvKeHHs K MOBEPXHOCTH CITyTHHKA ammnapar COCTOST U3 OCHOBHOTO OJIOKa
U cryckaemoi Karicyssl. Kora oH ObUT B HECKOBKMX METpax OT MOBEPXHOCTH, BKJIIOYAIACh aBTO-
MaTU4ecKasi CMCTeMa TOPMOKEeHHS. B TOT MOMEHT, Korja mATUMETPOBBIN IITHIPb, BHICTYMAIOMINHT U3
OCHOBHOTO OJIOKa, KacaJicsi moBepXxHOCTU JIyHbI, cllycKaemasi Karcysa «BbICTpEIMBAIa» U MPU3EM-
nsinack. Ee 1eHTp TskecTr ObUT paciofiokeH TaKUM 00pa3oM, YTOObI IO OKOHYAHUM JBIKEHHS OHA
3aHsIa pacuyeTHoe mnosoxkeHue. Ilocne 3Toro HauMHaICs mepexon B padovee COCTOSIHUE: MaHeNu-
JIETIECTKU PaCKPBIBAINCH, BBICTABIISIACH TEIEBU3MOHHAS KaMepa, Pa3BOPAuYNBAINCh AaHTEHHBI.

«Jlyna-9» nepenasia Ha 3eMilio TiepBble MaHOPAMHbIE M300paKeHHs JTYHHOW TOBEPXHOCTH,
KOTOpbIE Pa3BesUTN OMACEHUsI YUEHBIX OTHOCHTENILHO CJIOSI MBLTH. [0 9TOro HEKOTOphIe U3 HUX CUH-
TaJIM, YTO HA TIOBEPXHOCTHU 3€MHOTO CITyTHIKA MOKET JIeKaTh 3HAUMTEIIbHBIN CJION MBLIH, 10 HECKOJIb-
KHX METPOB TOJIIIUHOM, YTO, €CTECTBEHHO, IOMEINAET UCCIeloBaHusAM. Terneph CTano 04eBUIHO, YTO
nblv Ha JIyHe HeMHorO.

Bckope, B MapTe 1966 r., y JlyHbI OSIBIICS NIEPBBI UCKYCCTBEHHBIH CITyTHHK, 9TO ObLT amma-
par «JIyHa-10». B TeueHue qByx MecsIieB OH BpallayiCsl Ha OKOJIOJTYHHOM opOuTe, repenaBasi ucciie-
J0BaTeIbCKUe JaHHbIe, TOCTIe Yero yrasl Ha OBepXHOCTh JIyHBI.

[NepBbIM 3eMJITHUHOM, CTYNHBIIMM Ha MHOE HeOecHoe Teso, cran amepukaner] Huim Apwm-
CTPOHT, IPUOBIBIINI Ha JIyHY BXOJe KOCMUYECKOW MPOrpaMMBbl «ATMOJIOH». DTOMY MpPeIIIecTBO-
BaJla JIo/rasi MOArOTOBKA, OMHUM M3 3TAlloB KOTOpOM Oblia uepesaa ammapartoB «Cepseitep». Mx
nosietsl Ha JIyHy ¢ MATKO# Mocagkoi MO3BOIMIIM MOMTYYUTh HECKOJIBKO JIECSITKOB THICSTY Ka4eCTBEH-
HBIX CHUMKOB 3eMHOr0 cryTHHKa, ConHia u tiaHeT COTHEUHOHM CHCTEMBI, a TaKKe B3ATh 00pasiibl
rpyHTa. [IpaBna, Toraa He ObLJIO BOBMOKHOCTH JIOCTaBUThH UX Ha 3emimo. OOpasil hotorpadupo-
BaJIM ¥ aHAJIM3UPOBAJIM MPUOOPHI, YCTaHOBJIEHHBIE Ha «CepBeiBepax».

[Tporpamma «ATNOJIIIOH», 3aBEPIIMBINIASCS YCIEITHOW T0CTaBKOW acTpoHaBTOB Ha JIyHy, Obuia
npuHsita B CIIIA B 1961 1., a «Anosuion- 1 1» goctur tienmu 20 utons 1969 r. Kopadis ¢ actpoHaBTamMu
SasuroM OnapuHom, Marikiaom Kommazom n Hustom ApmcTpoHroMm Ha OopTy ObUT IOCTaBJIeH Ha
JIYHHYIO OPOHTY TIPU MOMOIIM TPEXCTYNEHYATON PaKeThl. 3aTeM OT OCHOBHOTO KOPaOsi OTACIHIICS
JIYHHBIH MOJTyJb, Ha KOTOPOM ApMCTpoHT ¥ OJIIpUH CIYCTHIMCh Ha MOBepXHOCTh JIyHbl. [lepBbiM
n3 KabuHsl Beimesn Hun ApMcTpodr, yepe3 15 MUHYT K HEMY MPHUCOEAMHWICS HANapHUK. ACTpO-
HaBTHI MPOOBLTM HA IOBEpXHOCTH JIyHBI ABA € OJIOBMHOM Yaca. OHM MpoBesy (hOTO- M BUJEOCHEMKY,
coOpaiy OOJIBIIOe KOIMYECTBO 00PA3IOB JYHHOrO IPyHTa BECOM MOYTH 22 KI' U YCTAaHOBHJIM (hiiar
CIHIA. Kpome Toro, acTpoHaBTH pa3MecTiiiv Ha JlyHe HeCKOIbKO MpUOOPOB, CpeIr KOTOPBIX ObLIN
CEeCMOMETP U JIa3epHBII OTpakaTesb, Ha KOTOPBIH MepeaBaIMCh CUTHAIIBI U3 00CepBATOPHI 3EMIIH.

N3yyenue oOpasIoB JIyHHOTO TPyHTa, B KOTOPOM YYacTBOBAJIM AECSATKU HCCIeA0OBaTeNel 13
Pa3HBIX CTpaH MUPA, 1AJI0 UHTEPECHBIE Pe3ybTaThl. BBISICHUIIOCH, UTO JIyHHas ropopa Osuia cgop-
MHUPOBaHa IMPU OYEHb BBICOKHX TeMIIepaTypax, 0e3 yyacTusi BObl M Kuciopoaa. M3 23 oOHapyskeH-
HBIX MuHepasioB 20 ObLIM MICHTHUYHBI 3eMHBIM, 3 OKa3aJIuCh YHHKaJbHBIMH. Ha rimaBHBIN BoOIpoc,
€CTh JI1 B 00pa3Iax XOTh KaKMe-TO CIeIbl JKU3HU, OTBET ObUT OTPHUIIATEIbHBIM.

Bcero 0bu10 OCyIecTBiIeHO 6 YCIEIHbIX SKCreauImid Ha JIyHy, BXone KOTOPBIX Ha 3€MHOM
cryTHHUKe MoObBasIo 12 yenoBek. KpoMe HUX, HU OMH 3eMJISTHUH He ObIBaJI Ha IPYTOM acTPOHOMM-
YEeCKOM OOBEKTe.
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2.7. OpOuTanabHble CTAHI[UN:
«Camot», «<Kocmoc», «Mup», <MKC»

O TOM, 4YTO KOrJa-HUOY/Ib YeJIOBEUECTBY MOHAMI00ATCS OPOUTATIBHBIC CTAHIIUH, TTPOTPECCUB-

HbIe YUeHbIe ¥ N300peTaTeNn 3aJyMBIBAJIICH 33JI0JIT0 JI0 TOTO, KaKk B KOCMOC ObliIa 3aItyIieHa nepBast

pakera. B Poccum cxembl mOnOOHBIX KOHCTpYKIME prcoBayu Llnonkosckuii u Llanaep; u3 3apyoex-

HBIX WHKEHEPOB, Pa3MBIIILISBIIMX HA 3Ty TeMy, MOKHO Ha3Bath Obepa u XomaHa. Bo Bcex ciydasx
MPOEKTHI ObLIM TOpa3o MaciiTadHee U TPaHAMO3HEe, YeM MOJTy4aioch B JeHCTBUTEILHOCTH. [ 1aB-
Hasl MPUYMHA TAKOTO PACXOXKICHHUS 3aKJII0YAeTCs B TOM, UTO YUeHbIe, pa3pabaThiBast CXEeMbI IEJIbIX
KOCMHUYECKHUX I'OPOJIOB C IIPOCTOPHBIMU KAIOTaMU, OPAHKEPEAMU U CIIOPT3aJIaMM, HE JyMaJIX O CTO-

HMMOCTH 3THUX COOpy)KCHI/Iﬁ N TEXHUYCCKUX OI'PaHNYCHHUAX, KOTOPLIC MOI'YT BOBHUKHYTH B ITPOLIECCE
X CO3JaHuA.

(()—>
NN =

Cxema msizkoli nocaoku asmomamuueckoli cmanyuu «Jlyna-9». Koeoa wmwips kacaemcs

noeepxHocniu ﬂyHbl, gvlcmpeaueaem Cnyckaemas Kancyaad. Ona 3anumaem p615014€€ noaoJMceHue u
paszeopavueaent CUCIMembvl HAOMOOEHUS.

KoHCTpyKTOpBI-TEOpETHKY BU/IEIN OPOUTANIbHBIE CTAHIIUH [IEPEBAIOYHBIMH ITyHKTAMHU, OTKY/A
pakera, TIOJTy4MB JO3AMPaBKy M TeXOOCIyXUBaHKE, JIETUT AAJbIle, K TAJICKUM IUIaHETaM U 3Be3JIaM.
Bo3moxHO, Korga-HuOyab Tak v Oy/IeT, HO MoKa BCe Topa3ao CKpoMHee. TeM He MeHee OpOUuTaIbHbIe
CTaHIIMHU CETO[HS UTPAIOT OTPOMHYIO POJIb B OCBOGHUU KOCMOCa, U3yueHur 3emutd, JIyHbl, OvKaii-
WX IJIAHET U PECHICHUN MHOXECTBA APYIUX HAYYHBIX 1 TEXHUYCCKUX 3adav.
MHorogyHKIMOHaIbHBIE KOMIUIEKCHI, BPAIAIOLIMECsd BOKPYT HAILEH IUIAHETHI, — 3TO I10 CyTU
Te e WCKYCCTBEHHbIe CITyTHHKH, HO C ropasfio Oojiee CJIOKHOM CTPYKTypou. [Ipyroe ux omiuuue
— MNPUCYTCTBUEC KOCMOHABTOB. CTaHHI/IH HaxoguTCd Ha Op6I/ITe IJIMTEJIBHOEC BpPEM#A, KaK IIpaBUJIO,
HECKOJIBKO JIET. 3a 9TO BpeMsI SKHUIAX Ha ee OOPTY MOXKET CMEHUThCSI HECKOJIBKO pa3. Jlozieii Ha 6opT

KOMILIEKCA JIOCTABJISIIOT TPAHCIIOPTHBIE KOPAOJIH, TaK ke Kak 3arachl TOIUIMBA, MUTaHKe, 000PYHI0-
BAaHUC U T. II.

ITocrne Toro Kak cTaHIus BeIBeieHA Ha Op6I/ITy, €€ IBUKEHUE U ITOJIOXKCHUEC HCO6XO)II/IMO IIOCTO-
AHHO OTCJIC)KHUBATb U KOPPEKTUPOBATH, MHAYE€ OHA MOKET cOUTBHCS C Kypca. 3a 3To HECET OTBETCTBEH-

HOCTb 1IEJIBIl KOMIUTEKC TEXHUYECKHUX cUcTeM. JIpyrue cuctemMbl 0OCITyKMBAIOT TIPOIIECC CTHIKOBKU C
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TPaHCIIOPTHBIMU KOpa6JIHMI/I W JOIIOJIHUTCJIbHBIMU MOIYJISAMU, TPETbU 00ecIeuynBaloT HOPMaJIbHYIO
FKUBHECACATEIIbHOCTDb IKUIIAXKA, YETBEPTHIC 3aHUMAIOTCA SHEPICTUICCKUM o0OecIieueHuEM U T. .

OpoumanvHas CMaHyusi — MO CAONCHEUUUIL MHO20YPOBHEBILL KOMNAEKC,
mpeoyrouuil OeCnpepbl8HOLl CAANCEHHOU PAOOMbl HA3EMHBIX CAYNHCO U YCMPOLicma,
HAX00SUUXCS 8 KOcMOce.

Hapn nepeeiMu npoektamu opOutanbHbix ctaHuuil CCCP u CHIA Havanu paboTtath OXHOBpe-
MEHHO, e1tie B 1950-e rr., Korjia Besach MOArOTOBKA K 3aITyCKY CITyTHUKOB M KOCMOHABTOB Ha OpOMTY
PaccmarpuBanuch 1Ba BapuaHTa TEXHUYECKUX PEILEeHUi: JI0CTaBKa HAa OpOUTY paKeTOill CTaHLUU
LIEJIMKOM U cOOpKa anmapaTa Ha MecTe, U3 OTAEIbHbIX YacTei, JOCTaBJIEHHBIX HECKOJIBKUMU KOCMHU-
yecKUMH KopaOmnsmu. st coBetrckoit cranimu «Caitior», Hall IPOEKTOM KOTOPOH OIHOBPEMEHHO
TPYIWIUCh [jBa KOHCTpYKTOpcKHX Otopo — Ceprest KoponeBa u Bnagumupa Yenomesi, Obu1 BbIOpaH
NIEPBBIN BApUAHT.

JJ1 10CTaBKM MCNOJIb30BAJIaCh PaKeTa-HOCUTEIIb TSKEIIOro Kilacca «IIpoToH», 04eHb MOLIHBIN
armnapar, MoAM(pUKaMK1 KOTOPOro NPUMEHSIIOTCS U1l BBIBOA HA OPOUTY y3JI0B KOCMUYECKUX CTaH-
Uil 10 cerogHsHero aHsA. B cepeaune 1960-x rr. pakera ObUla IPAaKTMYECKU TOTOBA, a C pa3pa-
OOTKOI OCHOBHBIX OTCEKOB Oy/1yI1iell OpOMTaIbHOM CTAaHIIMM BO3HUKJIM HEKOTOpbIE Ipooiembl. Toraa
ObLIO MPUHSATO peIleHue 1Sl SKOHOMUM CPEJICTB U BpeMeHH (He HaJo 3a0bIBaTh O COPEBHOBAHUHU C
CIIIA) ucnons30BaTh roToBble YacTu Kopaodmsa «Cowo3». Tak Ha CBeT NOSBUIIOCH NIEPBOE MOKOJIEHHE
COBETCKHMX OpPOUTAJIbHBIX CTaHIMN «CalTioT.

«CamoT» cocTosi1 U3 OBITOBOTO OTCEKA, MPUCIOCOOIEHHOTO /7151 ’KU3HU KOCMOHABTOB, arperar-
HOT'0 OTCEKa, I/1e HAXOAUJIOCh 000PY/I0BaHKE, U NEPEXOIHOMN YaCTH, 3aKaHYMBABILIEHCS CTBIKOBOUHBIM
y3ioM. K 3ToMy y31y AO/KHBI ObUIM TPUCTHIKOBBIBATHCS MPUJIETAIONIME TPAHCHIOPTHBIE KOPAaOIIH.
Cranuus Obuia 1octaBneHa Ha opouty «IIporonom-K» 19 ampens 1971 r.

Ilepeasd mombITKa CTHIKOBKM M IEPEXoAa KOCMOHABTOB HA CTaHLMIO COCTOsUIach 4Yepes
HECKOJIbKO JTHed. Dkumax kopadis «Coro3-10» coBepimi cOMMKEHHEe, CTHIKOBKY, HO CO31aTh rep-
METUYHBII Nepexoy1 He MOMyYMIOCh U3-3a TEXHUYECKuX npodseM. YyTh Oosee MATH 4acoB MPOAOII-
JKaJics MoJieT B cuenke, rnocie 4ero «Coio3-10» oTcThIKOBasICs U BepHyJIcs Ha 3emio. Bropas cTbI-
KOBKa, 6 nioHs1 1971-ro nporuia ycnemHo, KOCMOHABTHI, IpuiieTeBive Ha «Coro3e-11», nepenum Ha
OpOMTaJIbHYIO CTAaHLIMIO ¥ TIPoObLUTH TaM 22 aHsA. K coxkaseHuio, moseT A1 SKUMaxa 3aKOHYMIICS Tpa-
ruvyecku. Bo Bpems crycka Ha 3emunio Kopalib pa3repMeTU3upoBajics, U BCE KOCMOHABTBI ITOTHOJIH.
Cranuus octaBanack Ha opoute 175 Hel, nociie 4ero noj, ynpasjieHueM ¢ 3eMJTH BOLIa B IUIOTHbIE
CJION aTMOC(PEPBI U cropena.

AMepHKaHIpBI 3aIyCTUIN CBOIO NEPBYIO U €AMHCTBEHHYIO OPOUTAIBHYIO CTaHIMIO «CKaiiat»
B Mae 1973 r., oHa npoOblia Ha opoUTe MIECTh JIeT. Tak ke Kak U COBETCKUE KOHCTPYKTOPBI, MHXKe-
Hepbl NASA B35 32 OCHOBY CTaHIIMM FOTOBOE pelieHue — pakery «CarypH-1 b» u jononHuim ero
HOBBIMHU OTCEKAMH M CTBIKOBOYHBIMU Y3J1aMHU.

Crenytorye coBeTckre opOuTabHble CTaHIUH, OT «CamoTa-2» 10 «CamoTa-5», Takke OTHO-
CATCA K NEpBOMY IOKOJIEHWI0. OHM NPUHSAIM HECKOJIBKO KCHEIUIMA KOCMOHABTOB U IPOCYLIE-
crBoBayid A0 1977 r. UM Ha cMeHy NpuLUIO BTOpoe NnokosneHne «CaloToB», ¢ IByMs CTBIKOBOY-
HBIMH y3JIaMM BMECTO OZIHOTO. Ternepp cTaHuus MOIIa IPUHUMATh OJHOBPEMEHHO J1Ba KOCMUUYECKUX
KopaOJisl, 3TO YBEINYMBAJIO O0bEM JI0CTABISAEMBIX IPY30B U IPOBOIMMBIX padboT. Ho Bee ke nmesnuch
3HauMTeNIbHblE OrpaHnyeHus. K npumepy, A1 NUTaHUs IBYX KOCMOHABTOB B T€UEHHE rofa Tpeody-
ercst okoJio 10 TOHH IOMOTHUTENTBHOTO Tpy3a, a «CalioT» BTOPOro MOKOJIeHU sl UMesl HeOOJIbIIINe Ipy-
30BbI€ OTCEKHU, KOTOpbIE HE MOIJIM BMECTUTh Takol o0beM. Kpome Toro, i (hyHKIMOHUPOBAHUS
CTaHLMM MOCTOSTHHO HYXXHO TOIUIMBO, AJIsl IPOBEJEHUS HayUHbIX MCCIEeJOBaHUI — 000OpyAOBaHUE U
T. A. [10o3TOMY NIPUXOAMUIIOCH TOCTOSTHHO AOCTABJIATh HAa CTAHLMIO I'PY3bl CHIEUMAIbHBIMUA KOPAOIAMHU.
UYUToObl CHU3UTD 3aTPaThl, UHXEHEPHI TOCTOSTHHO MCKAJIM HOBbIE TEXHUYECKUE PEeLIeHUS.
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Hakoner, B 1986 r. Ha 3eMHYy10 OpOouTY OBUI BBIBE/IEH MHOTO(DYHKITMOHAIbHBIN UCCIIEI0BATEb-
CKMI KOMILJIEKC TPEThero rnokojeHus: «Mup». CHavana B KOCMOCe OKa3aJicsl TIepBbIid MO/y/Ib CTaH-
1M, TIO3KE MPY TIOMOIIM JPYTUX PAaKeT ObLIM JI0CTABJIEHBI APyTrue ee yacTi. MoayabpHas CTpPYKTypa
TMO3BOJIsIJIa YBEJIMUUTD pa3Mep U 0ObeM CTaHILIMH, CHUMAJIMCh MHOTHE OrpaHWYEHMsI, MEIIaBIINe B
MPOIIIOM BECTH MOJTHOLEHHYIO HAyYHO-MCCIIEOBATENIBCKYI0 PadoTy. «Mup» ObLI TOXOXK Ha T€ «KOC-
MHUYECKHUE FOpofia», 0 KOTOPBIX MeuTa eine LInoaKoBckuil. 3aech ObIIo BCce HE0OX0AUMOE /IJ1s1 )KUZHU
1 pabOTHl KOCMOHABTOB Ha MPOTSIKEHUM HECKOJIIBKUX MECSIIIEB U JJakKe JIeT.

Crpykrypa cranumu «Mup» He ObUla CTAOMIIBHOM, OHA MEHSUIach M nepecTpanBaiack. K npu-
Mepy, B 1988—1989 rr. oHa cocTosiyia U3 CIeAYIOIIMX YacTel: 0a30BbIi OJIOK, CTHIKOBOYHO-TEXHOJIO-
rudyeckuit 0ok «Kpucranm», OBITOBOM MOAY/ b, TPH HaydHBIX Momyiis — «[Ipupona», «KBaHT-1»,
«CriekTp», CTHIKOBOUHBIN OJIOK, MPUHUMAIONINI aMepUKaHCKue KopaOiu. [TpoekT n3HavaibHoO mia-
HUPOBAJICS KaK MEXIyHapOAHbIM, HO 3Ta MporpaMmma OCYyILECTBUIACh HE cpa3y, a Juilb B 1990-e
rr. Ha craniym «Mup» kuimm 1 pabGoTasii KOCMOHABTHI U3 JIECSATH CTPaH MUpA, MPUObIBABIIINE Ha
aMEpUKAHCKUX MIATTIIAX U POCCHUICKUX KOPaOIsX.

3a 15 ner cymecTBOBaHMsI CTAaHLIMKM HAa Hel ObLIM MPOBEAEHBI COTHU YHUKAIBHBIX HAyYHBIX
9KCMEPUMEHTOB, HEBO3MOXKHBIX Ha 3eMJIe, OCYLIECTBIEHO MHOKECTBO UCCIIEJOBAaHUI 3eMJIU U KOC-
MoOca, YCTAaHOBJIEHO HEMAJIO PEKOPIOB, B TOM YHCIIE U TIO CAMOMY JIJIUTESIbHOMY MPeOBIBAHUIO YeJI0-
Beka Ha opoute (Basepwmii [TonsikoB nmposesn Ha opOute 438 nHe).

Ha cmeny «Mupy», coznanHomy B Coserckom Coro3e, mpuiliesl MeXIyHAPOAHBIN MPOEKT —
opoutanpHas cranimsi «MKC», B co3gaHiM M SKCIUTyaTallid KOTOPOro NMPUHUMAIOT ydactue 14
crpaH. [lepBbiil a71eMeHT OyyIeli MHOTOMOYJIBHOW KOHCTPYKIIMH ObUT JIOCTaBJIEH Ha OpOUTY poc-
cuiickoy paketo B 1998 r. Uepes /iBe Henelu K HEMY MTPUCTHIKOBAJICA aMepukaHcKkuil Ook. C Tex
MOp KOJIMYECTBO Mojysier nmoctosiHHO pacteT. Ilo cocrosauio Ha 2013 r. «MKC» cocrout u3z 14
OCHOBHBIX MOJyJIeH, 5 U3 KoTopeix mpuHamiexar Poccuu, 7 — CIIIA, no oqHomy — EBpone u frmo-
HuH. [1py 3TOM CTPOUTENTHCTBO MPOIOIKASTCS, TUIAHUPYETCS BBOJ, B KCIUTYaTAIIUIO €Ille HECKOJIbKUX
MOJLYJIEH, YTO MO3BOJIUT YBEJIMUUTH OOBEM MPOBOAUMBIX MCCIIENOBAHUI. 3a BpeMsl CyIIECTBOBAHUS
«MKC» Ha He#t ycnienu moOsiBaTh 0Kosio 200 KOCMOHABTOB, B TOM YHCIIE KOCMUYeCKUe TypucThl. 1
9TO He Mpefes — CTAaHIUS PacTeT U Pa3BUBAETCS, y Hee MPEeKpacHbIe MEPCIEKTUBBI B AOJITOCPOYHBIX
UCCIIEIOBAaHMSIX.
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2.8. K magexknm miageram: uccjaenopanue CoJiHeUHON CHCTEMbBI

Co00111eCTBO KOCMUUECKMX OOBEKTOB, K KOTOPOMY MPHHAIICKHUT Halla 3emiis, BKIIOYaeT B
ce0s1 [IeHTpaJIbHBIN 31eMeHT — 3Be3y CosHIle, 8 IIaHeT, OKOJIO MOy TOpa AECATKOB CITy THUKOB, MHO-
JKECTBO aCTEPOUIOB, KAPJIMKOBBIX TUIAHET, KOMET U HEKOTOpbIe Apyrie o0bekThl. HekoTopoe Bpems
Hazaj, nocye oTkpbITus [ImyToHa u 10 KoHna XX B., cY4MTaIOCh, 4To B COIHEUHOU cucTeMe 9 I1aHeT.
Ho HOBBIE McclienoBanHus, CIeIaHHbIE B TOM YMC/Ie 1 Onarofapsi KOCMUYECKUM araparam, 3armyIieH-
HBIM K CaMbIM JaJIbHUM IJTaHETaM, BBIHYAWIM YUeHBIX JIMIIUTH [I1yTOH iaHeTHoOro craryca: Obuio
0OHApYKEHO MHOXECTBO TMOJOOHBIX eMy 00pa30BaHMIA, 1 HEKOTOPHIE Jake MPEBOCXOIUIIMN €r0 pa3-
MepamH.

ITo HoBoI Kinaccudukanuu, yreepxkaeHHou B 2006 r., MOJHOLIEHHBIMY TUIAHETAMU CUUTAIOTCS
BOCeMb KpyrHermux oobekToB ComHeuHol cucteMbl, oT Mepkypust 1o Henryna. Kocmudeckum
TeJlaM MEHBIIIET0 pa3Mepa, pactoIoKeHHBIM B OCHOBHOM 3a opouToil HertyHa, mpucBoeH craryc
KapJIMKOBBIX TIJIAHET.

ConHeuHasi cucTemMa 1o KOCMHYECKMM MEpKaM — COBCEM HeOOJIbIIION OOBEKT, 3aTePSIBILIUIACS B
OIHOM U3 PyKaBOB CIIMpasibHOM rajakTuku Mueunsiii [1yTe. Ho ¢ 3eMHO# TOUKM 3peHus ee pa3Mepsl
orpoMHbl. Ecii cuntath ee rpaHurieil KoHel resmocdepsl, TO TUaMeTp COCTABUT OKOJIO ABYX CBe-
TOBBIX JIeT. IMEHHO CTOJIBKO BpeMeHH! TIOHQJOOUTCSI COTHEYHOMY JIy4y, YTOOBI IONIETETh OT OIHOTO
kpas ConHeuyHoll cucteMsl 10 Apyroro. [Ipoiie ropops, renmocgepa — 3T0 OrpOMHBIA MarHUTHBIN
My3bIpb, BHYTpH KOTOporo HaxoauTcst ColHile, co3aBliee U MojaepKuBaoiiee reixocde-py, mia-
HETBI, ACTEPOHIbI, KOCMUYECKasI MbLTb U T. 1. 3[€Ch IyeT COJTHEUHbI BeTep, BIUSIONINIA Ha KOCMIYe-
CKyI0 Tiorofty. 3a rpanuriamu resuocdepsl BiausHre CoHIla 3aKaHUYUBACTCS, 3/1ECh MPABAT OaJT CHIIBI
ME:K3BE3/IHOU CPE/Ibl.

MHOXeCTBO OTKPBITUM, KacalolMXcsl JadbHUX YrolkoB COJIHEUYHOM CUCTEMBl, B TOM YHCIIE
rpaHuil resmocdepsl, ObLIO caeaHo Oarogapss KOCMUYecKUM armaparam «Bosimkep-1» u «Bosi-
xep-2». Pazpadborannsie HACA u 3amymieHHsie B 1977 T., OHM CTajM YacThi0 OHOTO U3 CaMbIX
YCTIEIITHBIX ¥ MPOAYKTUBHBIX SKCIIEPUMEHTOB B UCTOPHU OECITMIIOTHOTO OCBOEGHHSI KOcMoca. Arra-
parbl mepeaanu Ha 3emumio OTIM4YHble cHUMKM lOmwmrtepa m CarypHa, OHU BIiepBbIE B MCTOPUH
nocruriy Ypana u Hentyna, a B 2004 u 2007 rr. cootBeTcTBeHHO «Bosimxkep-1» u «Bosgxep-2»
niepecekid rpaHuily COTHEUHOUM CUCTEMBI.

DHepruu anmnaparoB AOIKHO XBaTuTh A0 2025-2030 rT., 32 3TO BpeMsl yUeHble HaJeI0TC s MOJTY-
YUTh MAKCUMYM MH(OPMAIIUHU O TMEPEXOAHON 00IacTH MeX Iy renuocdepoil 1 Mex3Be3IHOH Mia3-
Moi. CUrHaJIbI, TIOJIyYE€HHBIE C arnapaToB, yKe MO3BOJIMIIM MOHATH, 4To chepa CoTHEYHON CUCTEMBI
accuMeTpuuHa. B 10)kHOW yacTu ee rpaHuua Haxogurtcsi Omke Kk ConHily, yem B ceBepHOu. Ha
rpaHuiie reauocqepsl MPOUCXOAUT CTOJKHOBEHHE COJTHEYHOTO BETpa M MEX3BE3[IHOro rasa, BeTep
cOpachIBaeT CKOPOCTh, & TEMIEepaTypa JA0KHA OTHUMATLCS. DTO yUEHbIE PACCUUTAIIHN eIlle 10 IKC-
nequuun «Bosmkepo». Ho monmyveHHbIe 1aHHBIE OKa3alIvCh HEOXKHMIAHHBIMU: TeMIepaTypa Moj-
HUMaJach HAMHOTO MEHbIIIE, YeM BBIXOAWJIO N0 pacueTam. MccnenoBarenu 10 CHUX NOp ObIOTCS Haf
BOIPOCOM, KyAa YXOOUT OCTaJIbHAsl SHEPIusl.

3a [1Ba AeCATUIETHS JI0 TOr0, Kak «Boskepbl» OTIPABUIMCH B CBEPXJAJIBHUI TIOJIET, YeJIOBe-
YECTBO MPUCTYITUIIO K MEPBBHIM MOMBITKAM MPUOIM3UTHCS K KOCMUYECKOMY Tesly. bivkailiniM K Ham
oObeKTOM siBiisieTcst JIyHa, ¢ Hee M Hauaslach UCTOPHSI KOHTAaKTHOTO n3y4yeHus: CONMHEYHOMN CHCTEMBI.
UyTh no3ke yueHble 0OpaTHII B30PHI K TUIAHETaM 3eMHOM rpyrsl — Mepkypuio, Benepe u Mapcy.

[NepBoie momnbITKM 0071eTeTh Mapc 1 BeHepy, npeInpuHATbIE COBETCKUMH M AMEPUKAHCKUMHU
OecrnMIOTHBIMHU anmnaparamu, Obuid HeynaunbiMi. Hakowerr, B 1962 r. MexIuiaHeTHast OeCIIOTHAS
cranuus «Mapunep-2», 3anymenHas CIIA, nponerena B 35 Teic. KM OT BeHepbl 1 cMmoriia nepe-
nath gaHHble Ha 3emmo. CoBerckas «BeHepa-1», 3amyIieHHast 3a rof JI0 3TOro, TOXe AoJieTeNa 0
TUIAHETHI, HO CBSI3b 00OpBasach. «MapuHep-2» NOATBEPArI, YTO Ha BeHepe upe3BbIuaiiHO ropsvast
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arMocdepa ¥ HeT MarHUTHOTO NoJist. EMy ynanoch u3Meputh CKOPOCTh OOpallieHU s TUIAHEThl BOKPYT
OCH, 3aMEPUTh ITApaMeTpbl COTHEYHOTO BeTpa 1 Kocmuueckou nelu. [locne «Mapunepa» Ha Benepe
noObIBaM OoJiee IBYX AECSATKOB amnapaToB, B TOM YHCIIE COBETCKasl «BeHepa-7», cOBepIIMBINIAs B
1970 r. nepBy10 MATKYIO MOCA/IKy Ha MOBEPXHOCTb IUIAHETHI, 1 HECKOJIbKO MCKYCCTBEHHBIX CITyTHU-
KOB.

Mapc n3naBHa cuMTasCs BechbMa 3araJIouHou riaHeToi: eme B XIX B. aCTpOHOMBI, HAOTIOIaB-
e 32 HUM B TEJIECKOM, OOHAPYKUIM CETKY KaHAJIOB M MPEIoyiaraiy, 4To Ha HeM MOXeT OBbITh
AM3Hb. BriocieacTBUM BBISICHUIIOCH, UTO 9TO ONTUYECKAas WILTIO3US], HO CBOEW TAMHCTBEHHOCTH Mapc
HE yTpaTuil, Y HEro elle OCTaBaIUCh CHEXKHbIE IIAIKHU, KOTOPbIE JaBaJl Ha/IeXKy Ha CyILECTBOBA-
HUE TOU Win MHOW (popMbl sku3HU. PoTorpadrpoBaHme TIAHETH C OpOUTHI HaYaIoCh emie B 1960-¢
IT., 9TUM 3aHUMAJICh HECKOJIbKO aBTOMAaTUYECKUX MEXKIIJIAHETHBIX CTaHIMI. [lepBbIM 1oBepXHOCTH
KPacCHOM TUIAaHeTHI JIOCTUT COBETCKUH «Mapc-3». OH ycren nepenars (hoTou300paxeHue, oclie Yero
CBSI3b IIPEpBAJIaCh.

HeviTpasibHble yacTuiibl

JHepruuHsle  __— a8
YacTUITBI =< / .
7 —

CrutoBBIe JIMHUU |
L MeXIUI2aHeTHOTO

MarHWTHOTO IojIst /| _—

,"/--_ - -
. -
\ DJjIeKTpOMarHuTHOe e
U3JIy YyeHue
lanakTuueckue I'emiocdepa

$88  KocMmueckue Jyum

Bea Conneunas cucmema, Bkmovas CoaHue u naamemvl, pacnonazaemcsi 8 zeauocgepe.
Brympu nee npucymcmeyem conneunwiii gemep u 3.1eKmMpoMazHUmHoe usnyuerue. 3a 2panuyeii 2eauo-
cghepvl HaxoOUMCesL MexCc36e30HAsL cpeoa

HckyccTBeHHBIE CITyTHUKY M aBTOMAaTUYECKUE CTAHIIMU HA TPOTSKEHUU JECATKOB JIET U3Y4aloT
I'PaBUTALIMOHHOE M MarHUTHoe nosisi Mapca, ero pesnbed, arMmocdepy, TerIoBble XapaKTepUCTUKU U
T. . B 1976 r. nocine nepBoil ygaBIIencss MATKOM NOCAAKU aMEPUKAHCKOro «Bukunra-1» Havanock
HEIOCPEACTBEHHOE N3yUYeHNe MapCUaHCKOTrO IPyHTa. [ JIaBHOM LIeIblo MCCIed0BaHUi ObIO BO3MOK-
HOe OOHapyXeHUe MPU3HAKOB KU3HU — OAKTEpHid, MUKPOOPraHM3MOB. Pe3ynbrar Obl1 OTpHLIaTeTh-
HBIM, HUKaK1X (hopM KM3HU Ha Mapce He HailJJeHo.
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Cpenu noctxeHwid B cpepe n3ydeHuss Mapca MOXHO Ha3BaTh MpoekT «Mapc ['modan Cep-
BEWOp» — UCCJIEIOBATEIbCKYIO CTaHIuI0, B TeueHue 10 JieT 3aHMMaBIIyIoCcsl KapTorpadupoBaHreM
Tu1aHeThl; Mapcoxoy «ComkoHep», ¢ TOMOIIIBIO CIIeKTporpada UCccIe10BaBIINi MapCUaHCKUE KaMHU;
Mapcoxon «CriupuT», COBepIIMBIIHIA IepBoe OypeHre Ha Mapce, 0OHapy:KiJT PU3HAKK ObLIIOTO IPH-
CYTCTBHUSI BOJbI B MAPCHUAHCKHX TMopofax. B mianax mccienoBateneit kocMoca MIOTHPYEMBIH MOJeT
Ha Mapc. Bo3amoskHO, oH Oyaer ocymiecTsiieH B Ommkaiimue 10-20 ser.

Mepkypuil — camast MaJleHbKasi M camasi CJIOKHAs J171s1 UCCIIeIOBAaHUH TUIAaHETa 3eMHOU TPYIIITHI.
K Hemy ObuTH OTIIpaBIIeHBI BCETO Ba KOCMUYECKUX anmapata. B cepeaune 1970-x rr. «Mapunep-10»
TPYOKABI IPUONM3WIICS K TUIAHETe U CAeNal HeCKOJbko coteH ¢ororpadpuit. B 2008 r. Mepkypus
noctur «MecceHKep» 1 BhIIIeN Ha ero opouTy. OH por3Bes aHAJTN3 XUMUYECKUX JIEeMEHTOB, Mar-
HUTHOTO TOJISI ¥ COJTHEYHOTO BETPA.

Onurep BriepBbie ObLT MccenoBaH ¢ Omu3koro paccrosiHus B 1973 r. «[Inonepom». Anma-
par czenail mepBble B UCTOPUU CHUMKHM TUIAHETHI, IO 9TOrO OH MPOJieTe]l CKBO3b MOSIC aCTEPOU/IOB
1 OOHApYKWII bUIeBOM Nosic BOu3M f0murepa. Yepes nsath Jiet Bo3ne FOmurepa okaszanuch JieTeB-
e K rpanuiam ConHedHou cucteMsl «Bosipkepbl». OHM UCCIeioBaIy CITyTHUKY TUlaHeThl. Eaun-
CTBEHHBIM arapaToM, Bhie M Ha opouty HOnmrepa, 6601 «[amneo», mpopadorasmmii 14 ser,
¢ 1989 r. OH nomy4us T0BOJBHO TOJHBIE CBeIeHHs 00 atMocdepe, caesan HEeCKOIbKO ThICSY YHU-
KaJIbHBIX (poTOrpacuii IJIaHETHI U €€ CITyTHUKOB.

TemHas
30Ha

Pyxas JleGens

Pyxkas LlenTaBspa

T'anaxkmuka Maeunwtii Ilymo umeem ghopmy 3axkpyuennoii cnupanu. B omHOM u3 3asumxog ee
cnupaau, 8 pykase Opuona, Haxooumcs nauwia Coareurnast cucmema (0OO3HAUEHA HCENNBIM KPYHC-
Kom)
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«[Mnonepel» n «Bosimxeps», mposeTeBime psgoM ¢ FOmurepoM, moske MpUOTU3HINCE K
CarypHy. OHu ¢oTtorpacrpoBaiy NOBEPXHOCTh IUIAHETHI, €€ CIyTHUKH U Kojblia. C MX MOMOILBIO
ObLIM TIOJTyYeHbI CBEICHHSI O CTPYKTYpE M COCTaBe KoJell (OHM COCTOSIT M3 JibjAa U MbLn). Bombiie
BCEro OTKPBITUI MO3BOJIMIIA C/IENIaTh aBTOMaTHyecKkas craHuus «Kaccunu-IoireHce», 3anymieHHas ¢
3emid B 1997 r. u Boieaniast Ha opouty CarypHa B 2004 r. Ona oOHapykujia prCyTCTBHE BOIBI HA
11aHere, noaroMy CaTypH Tenepb CUMTAETCSl CaMbIM IIPUTOAHBIM MOC/Ie 3eMJIM MECTOM JJIsl CyIle-
CTBOBAHMS JKU3HU.

Vpana u HenityHa, cambix oTa1eHHbIX 1U1aHeT COTHEYHOM CUCTEMBI, YAAJIOCh JOCTUYb TOJIBKO
«Bosimxepy-2». Kocmudeckuii anmapat nepecek opouty Ypana B 1986 r. On o6Hapyxui 10 HOBbIX
CITyTHUKOB, UCCJIE/IOBAJI CUCTEMY KOJIEL] 1 MATHUTHBIN XBOCT IJIaHEThI, KOTOPBIM BO3HUK U3-32 MOIe-
PEYHOro BpallleHHsl U HakJOHa oTHocuTeabHO ocu. K Henrtyny «Bosxep-2» npuObL1 B aBrycre
1989 r. On nposietesn B 3 ThIC. KM HaJJ €0 MOJI0COM, 3a(bUKCUPOBAJT aHTUIMKJIOH «Bbosbioe TemHoe
[TsaTHO», KOMBIIA M AyTU (HENoHbIe Kojblia). Tak kKak Ypan u HentyH He UMEIOT TBEPIOH MOBEPX-
HOCTH, K HUM HEBO3MOKHO OTIPABUTb NOCAI0YHbII MO/YJIb, HO B IJIaHAX YYEHBIX 3allyCTUTh K yJa-
JIEHHBIM IJIAaHETaM UCKYCCTBEHHBIE CITYTHUKH U UCCJIEA0BATh MX IPY MOMOIIU CITyCKaeMbIX 30H/IOB.
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2.9. Uto oymer gaapme? IlepcrieKTHBBI
COBPE€MEHHON KOCMOHABTHUKH

Hayunblii mpopbiB, MO3BOMBIINI OCYILIECTBUTH MOJETHl B KOCMOC, Ipon3omies B XX B.: Obuia
OTKPBITA TEOPUsI OTHOCUTEIBHOCTH, CO3[JaHa KBAaHTOBAsl MEXAHUKA, OCBOEHO YIIPABJIEHUE SIIEPHOM
SHEprueu, JOCTUTHYT MPOrpecc B pa3BUTUM ABMALIMOHHOW TeXHUKHU. Bonbllas 4acTh 9TUX OTKPHI-
T oTHOCcHTCS K (prsuke. Ha pyGexe XX u XXI BB., M0 MHEHHIO MHOTHX YY€HBIX, ObUT COBEpIIIEH
MOI00HBIN IIPOPBIB B 001aCTH aCTPOHOMKHU. He oceIHIO0 posib B «aCTPOHOMIUYECKOM PEBOJTIOIAN,
Ha NOPS/IOK YBEJMYMBIIEH 3HaHUS YEJIOBEYECTBA O KOCMOCE, CHIIPAJIM COBPEMEHHbBIE TEXHUYECKHE
CpencTBa: TeJIeCKOITbl, BHIHECEHHBIE 3a Mpeebl OpOMTHI 3eMIIM, HaydHas armnaparypa, yCTaHOBJIEH-
Hasl HA MEXKIJTAHETHBIX CTAHUSAX.

Pecypchl 1 OTKpBITHS, BBI3BABILKE STOT MPOPHIB, JAJIEKO HE MCUEpIIaHbl, B Onukaiiiiem Oymy-
IIeM y4YeHble COOMPAIOTCSI MPOAOJIKATh UCCIIEIOBAHMS B CAMBIX pa3HbIX oOmactsx. Ipexnae Bcero,
(PUBKMKOB M aCTPOHOMOB BOJIHYIOT I7100aJIbHBIE TIPOOJIEMBI: CTPYKTypa BeeneHHol, ee mporcxoxe-
HHe, TpoTeKaloe B Hell mporecchl. YToOb pa3o0paThcsl B TailHAX MHUPO3JaHUsI, YUEeHbIe UCClie-
AyIOT TaMMa- ¥ PEHTI€HOBCKHUE JIy4YH, MPUXOJALINE U3 JAJEKUX TIaKTHK, U3Y4aloT KOCMUYECKHE
YaCTHIIbl, X COCTaB, U3Jy4YeHue U T. J. [loyyeHHble JaHHbBIE MOTYT PUBECTH K HOBOMY IIPOPBIBY B
(pyHIaMEeHTaJIbHOI HayKe — B SIIEPHOM M KBAaHTOBOM (PU3MKE, B TEOPUU OTHOCUTENIBHOCTU U €UHOW
TEOPUH MOJIA.

K kocMuveckum mporpaMmam, CBSI3aHHBIM C JaHHOM OOJIACTBIO, OTHOCSITCS Pa3sHOOOpa3HbIe
actpodu3nIecKue J1adopaTopuu, YCTAHOBJICHHbIE HA AaBTOMATUYECKUX CTAHIIMSX, OTIPABISEMbIX B
OTKPBITHI KocMoc. OHM MpeiHa3HAYEHBl [J1s1 U3yYeHHUs] TEMHOM MaTepuy U SHEPruM, KOCMUUYECKUX
Jy4el M aHTUBELIEeCTBa.

HemanoBaxHoe 3HaueHue mmeer uccienoBanue CoiHIA Kak Onvkaiiedl K HaM TUIMYHOM
3Be3/bl. 151 HAOMIOIeHMs 32 CBETUJIOM pa3padaThIBAIOTCS CreIMaIbHbIe KOCMUYECKIE KOMILIEKCHI,
3amycKaeMble Ha CONMHEeuHylo opouty. OiuH U3 Takux KomIuiekcoB, «KopoHac-®PoTon», ObLT 3ary-
IIeH ¢ poccuiickoro kocmoapoma B 2009 r., yepe3 roJ aMeprKaHIIbl 3aIyCTHIN COTHEUHYI0 oOcep-
Batoprio SDO. B miaHax — BHIBECTH KOCMHUECKYIO CTAHIIMIO HA HU3KYI0 OpOUTY IJIsI TIPOBE/ICHUS
MCCIIEIOBAaHUI M SKCTIEPUMEHTOB C MAKCMMAJIbHO BO3MOKHOTO OJTM3KOTO PACCTOSIHUS.

ITonnmanue npoueccos, npoucxoasimyx Ha CosHIle, BaXKHO HE TOJIBKO C TOYKH 3PEHUsI TEOPUU.
CBeTni10 OKa3bIBa€T MOIIHOE BJIMSTHUE HA 3EMHYIO KU3Hb, B TOM YMCJIE ¥ HA OPraHU3M yesioBeka. Yem
Oonblie Mbl OyneM 00 3TOM 3HaTh, TeM Jierde Oy[eT MPeAOTBPaTUTh OTPHULIATENIbHBIE MTOCIEICTBUS
storo BiusiHUA. OO ucnonb3oBanuu JIyHbI Kak nepeBasiodHor Oa3wl U 3acenenun Jlynsl 1 Mapca
MeuTal emie L{nonkoBckuil. YueHslid OblT yBepeH, UTo 3TO MPOU30iAeT B KoHIIe X X — Havyase X XI BB.
K coxanenuio, MaTepuabHble, HAyYHbIE U TEXHUYECKHUE TPOOIEMbI He TIO3BOJIMIIM OCYIECTBUTH STOT
paxykHbIi IIPOrHo3. TeM He MeHee MHOrue (PyTypoJIOrd CYMTAIOT, YTO MHIYCTPUATIbHOE OCBOEHHE
ConHeuHOH CHCTeMBI M paccesieHHe YeloBeYecTBa Ha Apyrue IuiaHeTsl Hem3OexHo. [IpaBaa, mpo-
THO3BI 110 TMIOBOAY TOTO, KOT/1a UMEHHO 3TO MPOU30M/IET, CUJIBHO Pa3HSATCS.

K pasmemenuio Ha JIyHe cOOCTBEHHBIX 0a3 B HACTOsIIIIEe BPEMs TOTOBATCS] HECKOJIBKO KpYyTI-
HeIX jgepxkaB: Poccus, CIIA, Kuraii, Anonus, oowenuHeHHass EBporia. ABToMaTuyecKue CTaHIUN
Y MCKYCCTBEHHBIE CIIyTHHMKH, U3ydaouye JlyHy, 3amyckaiorcst ¢ onpesieieHHON NepUOAUYHOCTHIO.
[Tocasounble MOAY/IM C JIyHOXOAMM JOCTaBJISIIOT Ha 3€MJIIO JIYHHbIH TPYHT, HaJl U3YYEHUEM KOTO-
POro paboTaIOT UCCIIeI0BATENbCKIE Ta00paTOpuu.

Yuenwie naoeromcs natimu nogvle noaesnvle UcCKonaemvle Ha ﬂyue u dyMaiom
Hao mem, KaKk ucnoiv308dnbo yance O6HapyJiC€HHbl€.

ITocne Toro kak Ha JlyHe MOSIBATCS MOJTHOLEHHbIE KOCMUUYECKHe 0a3bl, IJIAHUPYETCS OCyIlle-
CTBUTB NWJIOTHPYeMbIi nosieT Ha Mapc. Poccus, CIIA u EBponeiickoe KocMU4ecKoe areHTCTBO 00b-
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sSBUIM 3TO cBoel 1eabio Ha XXI B. Tlo cymiecTByIomuyM Ha CErOIHSIIHUN JIeHb IJIaHaM, 3TO MPO-
msonaer B 2030-2040-x rr.

PazpaboTka kocMuyeckux kopadieit a1t Mapcuanckoy muccuu Besach B CCCP ¢ nayana 1960-
X IT., KOHCTPYKTOPBI TPEIOKUIA Pa3Hble BAPHAHTHI, OT MOAYJBHOTO amnmapara, coOMpaeMoro Ha
opOuTe, 10 TSKEJION TPEXMECTHOM pakeThl. Bo Beex cilyyasix MIaHUPOBAJICS BBIBOJ HA OKOJIO3EMHYIO
OpOUTY, KOPPEKTUPOBKA TPAEKTOPHH, U TOJBKO TOCJIE TOrO — Pa3roOH MPH MOMOIIHU JIEKTPOpeaK-
THBHOTO JBHUratess v nosnet Kk Mapcy.

B XXI B. mutaHbl HECKOJIBKO U3MEHUJIHCH. Terepb KOHCTPYKTOPhI COOMPAIOTCST MCIIONIb30BaTh
HOBBII THII IBUTATEIS — SIICPHYIO JIEKTPOIBUraTeIbHYIO YCTAHOBKY, B COCTaB KOTOPOU BXOAMT sIAep-
HBIl pEaKkTOp M NEKTPUUECKUIA PaKeTHBIN JBUrarenb. Han HuM ceiiyac padboraioT nHxeneps! Poca-
TOMa, MPOEKT JIOJKEeH ObITh 3aBepiiieH K 2018 .

OnuH 13 aMepUKaHCKHX MPOEKTOB 10 OCBOEHMI0 Mapca mpearonaraeT OTIpaBKy Ha KpPacHYIO
TUIAHETY KOCMOHABTOB-J00OPOBOJIBIEB Oe3 Bo3BpaiieHuss Ha 3emimo. OHU CTaHYT MEPBBIMHU JKHUTe-
MU Mapca 1 HauHyT ero KojioHu3auuio. [loner Ha apyryio IUIaHeTy — Ype3BBIYaiiHO T0POTrOCTOs-
111ee MepOIpUSATHE, & €CIIU He TIPUICTCS BO3BPAILATH SKCIIEIUIINIO, €0 CTOMMOCTh COKpATHTCS Ooriee
4yeM B J1Ba pa3za. [l oOecrieueHns KU3HeIeATeIbHOCTH Y HOBBIX kuTelsielt Mapca Oynet Bce HeoOXo-
AUMOe, BKJTIOUAs sIIEPHBINA pEakTop U annapaTypy, CO3AaHHYIO IO HOBEHIIMM TeXHOJorusm. Kaxipie
IBa rofa, Korjaa 3emist OyleT Ha MUHMMAaJIbHOM yajleHur oT Mapca, KOoJoHUCTaM OyayT repenpas-
JISITh HOBBIE 3aI1achl M HOBBIX JKEJIAIOIINX TEPECEeTMTHCS Ha KPACHYIO TIAHETY.

3HaYMMOCTb TUTAHUPYEMOTO ToJIeTa Ha Mapc TpyIHO MepeoIieHUThb — TO, YTO YeJIOBEK BIIEPBbIC
CTYIUT Ha TOBEPXHOCTh JAPYroM IJIaHETH, a TeM Oojiee CMOXET Ha Hell CyIeCTBOBAaTh, TPOJBUHET
[MBUJIM3ALIMIO HA HOBBIN ypOBEHb. MHOTYE yUeHbIe CUMTAIOT, YTO MAPCUAHCKAsl MUCCHUSI CTAHET CTH-
MYJIOM 1t OBICTPOTO Pa3BUTHUSI HOBBIX TEXHOJIOTUH, KAK 3TO ObLJIO C TIEPBBIM IMOJIETOM B KOCMOC B
npomnuioM Beke. Kononusanust Mapca u, Beriesl 3a HUM, APYTUX IUIAHET MOKET PEelInTh MHOTHE MTPO-
Onembl yenoBevyecTBa. B mepByio ouepesb, y HAC MOSBUTCS YOeXKHUIIE Ha CIydail TIoOaIbHOW KaTa-
crpodsl. Kpome Toro, Ha Mapce, ero ciyTHUKax, OMKadIIMX IIaHeTaX WU aCTePOUAaX MOTYT ObITh
TIOJIE3HbIe UCKOTIaeMble U Ipyre Pecypchl, Hy)KHble 3eMJIsTHaM. Mapc MOXET CTaTh MOJIMTOHOM IS
uccreioBaHus yaasieHHo yact COJTHeUHO! CUCTEMBI U jaske 00acTh 3a ee npenenamu. Ceidvac Bce
9TO Kaxercsi (PaHTACTHKOM: CJMIIIKOM OOJBIIINE 3aTpaThl MOTPEOYIOTCs ISl OTHPABKHU Jake OTHOM
skcrienunuu. Ho B OymyiiieM BO3MOKeH MPOPBIB B 001aCTH KOCMUYECKUX TEXHOJIOTHIA, KOTOPBIN 103~
BOJIUT YJEIIEBUTH MoJeThl. K TakoMy pa3BUTHIO COOBITHI HYXKHO ObITh TOTOBBIMH 3apaHee, IO3TOMY
yUeHbIe yKe ceivac pa3padarhiBalOT IJIAHBI M MIPOEKTHI MO KOJIOHU3AMu Mapca U OCBOCHUIO BCeit
ConHevyHoi cucTeMBI.

[NapasniensHO KOCMOHABTHKE BO3HUKIIMA U CYIIECTBYIOT TaKMe HAyKH, KaK KOCMHUecKasi Ouo-
JIOTHSI ¥ MEAMIIMHA, U3YYalollie BIMSHUE YCJIOBHI HEBECOMOCTU U IPYTHX BO3JEUCTBUI HA KUBbIE
OpraHu3Mbl; KOCMHUecKast reo(pu3nka, uccieayonas 3eMTio U MPOUCXOASIIIe Ha Hell TIPOLecCH U3
KocMoca. B (pu3rke v Xumuy MosIBUIMCH pa3ieibl, 3aHUMAIOIIHECs SKCIIEPUMEHTAMU C BEIIECTBAMMU
¥ TIpolIeccaMy 3a TIpeieslaMi 3eMHBIX yclIoBUi. Kakiast u3 9TUX HayK BHOCUT CBOW BKJIJ] B U3yue-
HHME KOCMOCa U TOJTy4aeT OT ITHX HUCCIIE0BAHUIA UMITYJIbC JIsi COOCTBEHHOTO Pa3BUTHSI.

Uctopus yacTHOil KOcMOHAaBTUKM Hauyasiack B 2004 r., Korga CBOU MEPBbIN MOJIET COBEPIIUI
cyOOpOUTATBHBIN MJIOTHPYEMBIN KocMUYecKkui ammapat SpaceShipOne, MOCTpOEHHBIN aMepUKaH-
CKOH 4aCTHOUM KOMITaHUe. PaHblIlle cunuTanock, 4To 0CBauBaTh KOCMOC MOTYT TOJIBKO CBEpPX/I€PKaBbI,
CIIOCOOHBIE BKJIAIbIBaTh B 9TO OIPOMHbIE CyMMbl, HO B XXI B. CUTyalisi MEHsITCsI, TIOSIBIISIIOTCS
YaCTHbIE HHBECTOPBI, CIOCOOHBIE Pa3BUBATh MEPCIIEKTUBHYIO OTPACTIb.

CambIM yCTIEIIHBIM YaCTHBIM TIPOU3BOAUTEIEM pPaKeT HA CETONHSIIHWNA JeHb CUMTAETCS
SpaceX, xommanus u3 CILA, co3maBiasi U 3alyCTUBIINAs HECKOJIBKO KOCMHUYECKUX KopaOnel, B
TOM uuclie Tpy30Boil Dragon, nocrasisitonuii rpy3sl Ha MKC. B Poccuu Toxe mnosiBisieTcst 4act-
Hasi KOCMOHABTHKA, CO3/1aHbl ¥ (PYHKITMOHUPYIOT HECKOJIBKO HEOONIBINMX KOMITAHUM, 3aHUMAIOIIIXCSI
WHHOBAIIMOHHBIMU pa3paboTkaMu B KocMU4eckor cpepe. OHa U3 3aa4 YaCTHOM KOCMOHABTHKY —
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Pa3BUTHE KOCMUYECKOTO TYpU3Ma, CO3/IaHHe CTeIMaTbHON TYPUCTUYECKOW OpOUTATIBHON CTAHIIUM,
KOCMHYECKHX OTeJIel ¥ Kopaldiel, Ha KOTOPhIX HeMpogeCCHOHATbHbIE KOCMOHABTHI MOTJIM OBl OTIpa-

BUTHCA B ITIOJIET.
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Yacte III. KocMoc Kak yacTh HaIeH KU3HHU

3.1. Uctopun n uaTepecHble (PAKThI 0 KOCMOCE U €r0 0CBOEHUN

B3aereTs HA BO3ayX

[lepBbie pakeTsl, MpeAHAa3HAUEHHbIE HE ISl KOCMUYECKUX IyTEeIIeCTBUH, a AJisl pa3BJeUeHU
W 3alyrMBaHusl Bpara, nosiBuivch B Kurtae, Beap nMeHHO Tam Obul m3o0pereH nopox. B Ioawe-
OeCHOI CyIIEeCTBOBAI OTPOMHBIE 3aJI€XKU CEJIUTPBI — OJHOTO U3 OCHOBHBIX KOMIIOHEHTOB MOPOXa,
M09TOMY 3aIlyCK PakeT U (peiiepBepKOB MOMYUMII IMPOKOE pacnpocTpaHeHue. Ha kpynHble npasg-
HUKW KUTANLIBl IIIyMEJH, OTIYTHBas 3JIbIX AYyXOB.

I'msins Ha TO, Kak pakeTa, HAYMHEHHAs TIOPOXOM, PE3BO B3MBIBAET BBHICh, HEKOTOPBIE JTI0O03HA-
TeJIbHBIE I'PaKJaHe HAuaJIM 33/1yMbIBAThCS O TOM, YTO MOKHO 3aCTaBUTh B3JIETETh HE TOJILKO MaJIEHb-
KW TIpeIMeT, HO M YTO-HUOYIb NokpynHee. Kuraiickuil nzodperarens-camoyuka Ban Iy, sxuBimii
Ha pybexe XIV u XV BB., MofoIIeNn K BOMPOCY PaauKaIbHO: OH PElIiI caM IpY IMOMOIIHU MOpoxa
MOHATHCS B BO3AYX.

JlerarenpHblii anmmapat Ban [y mpencraBisi coOoii JiBa COSIMHEHHBIX BO3AYIIHBIX 3Mest
TUTAaHTCKUX Pa3MEPOB, MEXKy KOTOPBIMU ObUIO YKperuieHo cuaeHbe. CHU3Y K 3MesiM ObLIO MPHK pel-
nieHo okoyio 50 paker, 3apskeHHbIX TopoxoM. OHU 1 JOJIKHBI OBUTH CTaTh IBUKYIIe crtoi. K coxa-
JIGHUIO, SKCTIEPUMEHT 3aKOHYMJICSI Tparmuecku. Bmecto Toro urooOwl B3jneretsh, Ban I'y B3opBascs
BMecTe ¢ paketamu. MIMsi My KeCTBEHHOTO M300peTarelisi yBeKOBEUSHO B HA3BaHUM OJIHOTO M3 Kpa-
TepoB Ha JIyHe.

TanncTBEeHHBI H300peTaTe b

B Hauane 1960-x IT. aMepHUKaHLBI A CTapT MPOrpamMmme «ATOJUIOH», 3aHUMaBILENCs opra-
HU3alMel muioThupyeMsix nosneroB Ha Jlyny. Iloner ocymiecTsisuics mo ciefyolei cxeme: Ha
OpOMTY CITyTHHKA 3eMJIM BHIXOJMJ OCHOBHOM KOCMUYECKUI KOpaliib, a Ha MOBEPXHOCTDb JIyHBI OITyc-
KaJicsl JIMIIb HeOOJIBIION JTyHHBII MOAY/Ib. 3aTeM aCTPOHABTHI BO3BPAILAJIMCH HA JIYHHOM MOYJIe Ha
KOpalJIb ¥ JieTen Ha HeM oOpaTHO Ha 3emumio. Takoii croco6 ObLT ropaszio mpotie U JemieBie, YeM
NpsMOY TMOJIET OTHOro Kopadiis Ha JIyHy.

AMepuKaHCKMe KOHCTPYKTOPBI, pa3palaThIBaBIINe TPACKTOPHUIO MOJIETa, MO3XKe MPU3HAIICH
KYpHAJIMCTaM, YTO Ha MOJOOHYIO MAEI0 MX HATOJKHYJA cTapas Opomnopa Hadana XX B., aBTOPOM
kotopoii 6b11 Hekuit FOpuit Konapartiok, pycckuil MexaHuk-camoyuka. Ilocse storo 3asBieHus auy-
HocThio KOHpaTioKa 3aMHTEepecOBaIMCh COBETCKHE CIIELIUAIUCTHI.

ITpoBeneHHOe uccieoBaHNE BHISIBUIO YAUBUTENIbHbIE (DaKThl O CyAbOE TATaHTIIMBOIO N300pe-
taresid. OKa3aloch, 4TO OH BCIO KM3Hb IIPOKMWII MOA 4y kUM nMeHeM. Anexcanip [lapren, cryneHt
IleTporpaackoro NOJMTEXHMUECKOTO MHCTUTYTA, YBJIEUEHHBIII KOCMOCOM, ObUI MPU3BAH B LIAPCKYIO
apMMIO, I0CJIe PEBOJIIOLIMM BOEBAJ ¢ OEJIBIMU, TOTOM JE€3epTUPOBA M OKA3aJICs MEXKY JIByX OIHEil:
OH ObLT 4yKMM U JU1s1 OebIX, U U1 KpacHbIX. Cractuck emy rnomor nacnopt norudiuero KOpus Kon-
AparTioKa.

Mon 3t0it pamunreit n3oOperaTens MPOXKUI BCO ku3Hb. OH yexan B CHOMpb, CTPOWIT 3/eBa-
TOPBI U BETPOJIEKTPOCTAHLIMM U CTAPAJICS] «HE BHICOBBIBATHCS». XOTS MO-IIPEKHEMY MHTEPECOBAJICS
npoOJeMaMi KOCMUYECKHX 10J1eToB. OH OMyOIMKOBA HECKOJIBKO CTaTeld M OPOIIIOp, B TOM YUCIIEe
U Ty, IJle ONMChIBajach cxeMa roseta Ha JIyHy u gpyrue o0bekTsl ConHeuHoi cuctemsl. Ero opuru-
HaJIbHbIe HOBATOPCKME MW ObUIM 3aMEYeHbl KOCMMYECKUMU KOHCTpYKTOpamu, cam Kopornes mpu-
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1aima ero Ha padory, Ho Konapariok otkazasicsi. OH HOHUMAJI, YTO B CEKPETHOM YUPEkKICHUH 00si-
3aTesbHO MPOBEPSAT €ro MPOIIIoe, ¥ TOra ero OyJeT kIaTh He paboTa, a TIopbMa.

YeTBepoHOrHEe KOCMOHABTDI

Bce 3Hator 0 benke u Ctpernke, reponyeckix codakax, KOTOpble EPBBIMH U3 )KUBBIX CYLIECTB
COBEPLIMJIM TOJIET BOKPYT 3eMJIH U OIarornoryyHo BepHYIHCh Ha 3emutio. FiMeHa 1ecsiTKoB uX KO-
JIer, BEpHYBILUXCSI M He BEPHYBILMXCS C 33/IaHUI, MEHee U3BECTHBI, XOTS KakJasl U3 3TUX COOaK
BHECJIa CBOM OIPOMHBIH BKJIaJ] B IEJI0 OCBOEHUsI KOCMOCA.

CoBeTckre KOHCTPYKTOPBI IIPEANOYUTAIM UMETh JEJI0 C COOaKaMU, B TO BpeMs KaK MX 3a0Ke-
aHckue koterd u3 NASA oTnpaisuii B cyOOpOMTaIbHBIE TIONIETHI M HA OpOUTY 3eMii 00e3bsH.
CaMbIM 3HAMEHUTBIM IIPUMAaTOM-KOCMOHABTOM CTaJl IIMMIIaH3€ X5M, OH MIEPBbIM U3 IIPEACTAaBUTEIIeN
CBOETO TUIEMEHH MPUHSIT y9acTHe B CyOOpOUTAIBHOM IOJIETe, KOTOPBIA 3aKOHUMJICS YJa9IHO.

dpaHI1y3Bl IPOSBUIIM OPUTMHATIBHOCTD M 3aIlyCTHJIM B KOCMOC KoIIKy. IToHauany nianupoBa-
JIOCh, YTO TIOKOPSATh OECKpaiiHKE BBICH HA PaKeTe OTIPABUTCS KOT 10 MMeHU Peskce, Ho B nocie]-
HUIA MOMEHT OH yMynpwics coexarb. [lpunuiock 3aMeHsTh ero ayonepiueit demcceroil. 3armmyck
U NpU3eMJIeHHe NPOLUIM YAAYHO, aCTPOKOIIKA BEpHYJIAch Ha 3eMJI0 B KaricyJe, ClycKaeMou MpH
MOMOIIIY MaparoTa.

[epBbIMM KUBOTHBIMH, OONETEBIIMMU BOKPYT JIyHBI, cTamu yepernaxu. OHM OTHPaBUJINCH B
CBOE KOCMHUYECKoe IyTelecTBue B ceHTs10pe 1968 r., mposenu B noseTe 7 AHEW M B CIyCKaeMOM
anmnapare IpuBOAHWINCH B MIHAMIIckoM OKeaHe. B skcneauuum no CrnaceHuio yeperax yyacTBOBaJl
COBETCKUI MCCIIe1oBaTeNIbcKuil Kopadmb «Bacummii ['onoBun». Yepenax moaHsim Ha 60pT, 00cieno-
BaJIM, HAKOPMIJIY,  TIO BO3BPALLEHUH B IOPT OHU CaMOJIETOM OTHPaBUJIMCh B MOCKBY.

Kpome nepeunciieHHbIX, B KOcMOce MOOBIBAJIM COTHU JIPYTHX MHpeJcTaBUTesel (opsl, B TOM
YHCIIe XOMSKHU, KPOJIMKH, MOPCKHME CBUHKH, YIUTKH, AyKH, TPUTOHBI, PbIOBI U T. 1.

«MpbI ObI 1 B MalIKaX MoJIeTeJIn»

CoBerckasi KOCMUUYECKasl porpaMMa pa3BopauyrBaslach B YCJIOBUSAX KECTOYAMILEe TOHKH, Ha
MATKY HACTYMAJIM aMEPUKAHIIbI, HY’KHO OBbLJIO MMOCTOSTHHO BBIIABAaTh «Ha-Topa» 4To-To HOBOE. [ocrne
TOr0 Kak B KOCMOC CJIETaJ I HEeCKOJBbKO OJMHOYHBIX KOCMOHABTOB, NASA 00bsBUIA O CKOPOM
3aITycKe MepBoro MHOroMectHoro kopaoms. Pykosoacteo CCCP npu3Baio riaBHOro KOHCTPYKTOpa
Cepres KoponeBa onepeguTb KOHKYPEHTOB.

Jlo OKOHYaHHSI CTPOUTENILCTBA MEPBOro MHOromMecTHOro «Coro3a» ObLIO ele Aajieko, HO
KOMaH/la M300peTaTesIbHBIX YUeHBIX CMOIJIa HalTW BbIXOA M3 monoxkeHus. HoBeiil kopadib «Boc-
XO0/1», Ha KOTOPOM TUIAaHM POBAJICS TOJIET TPEX KOCMOHABTOB, ObLT cO3/1aH Ha Oa3e cTaporo «BocToka»,
MOI0OHOTO TOMY, Ha KOTOpoM Jietan ['arapu. B Hem ObuLy niepenesiansl JIOKA M OCHOBHOHM BXOJ,
BMECTO OIHOTO MaCCHBHOTO KaTaIyJIbTUPYEMOTO Kpecia yCTaHOBUIM Tpu. Tak Kak Mecta ObUIo MaJio,
KOCMOHABTHI B HUX MOIJIM IOMECTHUTBCS TOJIBbKO 0e3 ckadanapoB. OcHarieHne Kopadisi O3BOJISIIO
9TO OCYIIECTBUTH, XOTsI, KOHEUHO, CYIIIECTBOBAJI PUCK BHEIITATHBIX CUTYalUi, rae O0e3 ckadangpa
MOXHO OBLJIO TOTUOHYTh.

KoporneB nogomen k BompocaM 0€30MacHOCTH O4eHb cepbe3Ho. [o cityxam, OH cka3a uHxke-
Hepy-pa3padoTunky PeokTuctoBy: «Jlenai kak s ceds. Cam nonetuiiib». VI @eoKTUCTOB JISHCTBU-
TEJILHO CTaJl OHUM U3 TPEX WIEHOB [IEPBOr0 KOCMUYECKOIro 3KUMNaxa. B To Bpems xenaromye oTmpa-
BUTBCA B KOCMOC UCUHUCTIATIMUCH ThICAYaMU, TPYAHOCTH U OIMMACHOCTU SHTY3HUACTOB HE ITyrajiu. ‘Iepe3
HECKOJIbKO JieT nociie nosieta Koncrantuna ®eokrtrctoBa cipocuin: «He crpariHo 6b110 1eteTs 6e3
ckadpanapa?» OH oTBeTUT: «MBbI ObI U B MalKax MOJICTENN».
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bpasbiit kocMoHaBT IBan UBaHbIu

3a aBe Henenw 1o Toro, Kak KOpuii arapun cen B «BocTok» U B3jieTeN1 Ha OpOUTY, Ha TAKOM
e KopabJie B KocMoce MoOBIBaJT PYTroil KOCMOHABT, KOTOporo B LleHTpe yrpaBieHus rnonetamu mo-
cBoiicku 3Banu VBaH VBaHbIY. DTOT MaHeKeH ObLI HEOOBIKHOBEHHO MPOJBUHYTHIM ISl CBOETO Bpe-
MEHU: BHEIIHE OYE€Hb CUJIBHO MOXOIMJI Ha YeJIOBEKa, Y HEro Jlaxe ObUIM PECHULIbI U OpPOBHU, OH ObLI
CHa0eH HAOOPOM JAaTUMKOB, 3aMEHSIIOIIMX YeIOBEUYECKHE OPraHbl M PErHCTPUPYIONINX JTI0ObIe N3Me-
HeHus. Oper VBan VBaHbIu ObLT B CTAHAAPTHBINA SIPKO-OPAHKEBbI KOCMUYECKU ckadaHap, KOTo-
pblii OTIIMYAJICS KpYIHOM Hagmuchio «MakeTr». OHa Oblla cliesiaHa it TOro, 4ToObl MaHEKEH, B CIIy-
Yae oOHapyKeHHs BIAJIH OT IUIAHMPYEMOTo KBajIpaTa, He MPUHSUIH 32 MEPTBOTO YeJIOBeKa.

25 mapra 1961 r. ViBan VBanbiu ObUT IOMEIIEH B KocMu4eckuil kopadib «Boctok 3KA-2».
Bmecte ¢ HUM B mosieT oTrpaBuiIack codaka 3Be3[ouka. 3aryckK, MojaeT U Mpu3eMiIeHHe MPOILUIHU
B IITaTHOM PEXHMMeE, BCE CHCTEMbl padOTaIM OTJIMYHO, KOHCTPYKTOPBI BBIIOXHYJIM C OOJIErYeHUEM.
Ecnu Obl poM30IUIM KaKue-TO HakKJaaku, crapT «Bocroka» ¢ FOpuem ['arapmHbiM mpHIUIOCh Obl
OTJIOKUTb.

Bo Bpems crycka Kopadib pazaenuics Ha Be 4acTu: Kpecio ¢ ViBaH MBaHblueM KararyibTu-
POBAJIOCH M OIYCTHJIOCHh MPH TIOMOILM CUCTeMbI Mapainoto. CriyckaeMas Karicya co 3Be3104KOiM
Ha OopTy NpU3eMJIMJIACh B 33laHHOM paiioHe. Cobaka yyBcTBOBasIa cebs1 xopolo, ¢ ViBan MBaHbuem
TOXE BCce ObUIO B OPsJIKE — €ro OOHAPYKUJIM BUCSIIMM Ha JIepeBe, 3a KOTOpOe 3aLeNuIICs MapalioT.

Bo Bpems 3toro nosera 6pUTH B MOCIEAHUIA pa3 Mepes peliaioiM CTApTOM POBEPEHBI BCe
CHUCTEMBI, B MepBYI0 ouepeapb cBsA3b. 1o komanze u3 LleHTpa ynpasieHus noneramu Ha O0pTy Koc-
MHYECKOro KopaoJisi BKJIIOYAJIMCh MArHUTO(OHHBIE 3aIUCH: KJIAaCCUYECcKask My3bIKa, 3BYKHU ITPUPO/IbI,
CTYK 4YesIoBe4ecKoro cepaua. Tak 4yTo MOXHO cKa3aTh, 4to cepaue VMBaH MBaHbiua 61M10Ch Ha OKO-
JI03eMHOM opouTe.
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3.2. KocMOHaABTbHI 1 KOCMOC B
KHHO: caMble H3BeCTHbIe (DUIbMbI

XyaoxkecTBeHHbIe (PIIBMBI HA KOCMHYECKYI0 TeMY

«/KEHIIINHA HA JIYHE»

IT1oT (PUIbM, CHATHIM B JasekoM 1929 r., He TOJIBKO CTan OJHOM W3 NMEPBBIX KUHOKAPTUH O
KOCMOCE, HO U TIOCITY>KHJI CBOEOOpa3HbIM TPEHUPOBOYHBIM MOJIMTOHOM JIJIs1 HACTOSILIMX CO3/aTeseit
pakeT 1 KOCMUYecKX Kopaoneil. [1peanpuumunBeiil HeMenkui pexuccep ®pur Jlanr, npuctynus-
il K cheMKkaM «7KeHmmHbl Ha JIyHe», MpUriaciil 41l KOHCYJIbTAlMi yYeHbIX, paOOTaBIIMX Ha[
ITPOEKTAMUA KOCMUYECKMX IOJIETOB. [ JTaBHBIM KOHCYJIBTAHTOM CTaJl MHKEHEP-pakeTocTpouTels ['ep-
maH OGept. B ero 3amaun BXOOWIM HE TOJIBKO TEXHHMUYECKME KOHCYJIBTALMM, HO U CO3JaHKe CaMOn
HACTOSIIEH PakeThl, KOTOPYIO 3aIyCTUJIM B HEOO B PeKJIaMHBIX 1enisix. OOepT, MOMyuuBIINI OT CTy-
I KPYIHYIO CYMMY, C SHTY3Ua3MOM B3sJICA 32 UEPTEkKU U IKCIIEPUMEHTHL. B utore Obl1a nocrpoeHa
JABYXMETPOBasi pakeTa, CloCOOHas MOJHUMATBCS Ha BBICOTY 10 40 KM.

UYTo MHTEpECHO, OTHUM M3 Pa3HOPabOUMX, TPYAMBILHXCS HA CheMOYHOM IIIomaKe, ool Bep-
Hep (ol bpayH, Torga mecTHaanaTHIETHUM MOAPOCTOK. Briocnencreum oH smurpuposan B CIIHA
Y CTaJI PyKOBOIMTEIEM aMEPUKAHCKOW JTyHHOU ITPOrpaMMBbl, KOTOpasi OTIIPABUJIA NIEPBOTO YeJIOBEKA
Ha Jlyny.

«KOCMMNYECKHUN PENC»

IlepBblii coBeTcKUi (pUIBM B jKaHPE HAyYHOM (DAHTACTUKU O MOKOPEHMH KOCMOCA BBIIIIEN Ha
9KpaHbl B 1936 r. B 1leHTpe noBecTBOBaHMS — UCTOPUS O MOArOTOBKE M 3aIlyCKe MUJIOTUPYEMOIO
KocMuyeckoro kopabns Ha Jlyny Ilo cioxery, nmociie HECKOJIBKMX HEyJauHBIX HOMBITOK B KOCMOC
ornpasisercs pakerorviad «Mocug Craima» ¢ TpeMs UccieaoBaTeiMi Ha OopTy.

Uepreku pakeToIUlaHa co3jaTesisiM KapTuHbl npegoctaBui caM KoHcraHTuH L{ponkoBckuid.
OH e ObUI HayYHO-TEXHUUYECKMM KOHCYJIBTAHTOM IPOEKTa, CJAEANT 32 JOCTOBEPHOCTBIO JIETaNIeH.
Ocoboe BHUMaHUE ObLIO YIEJEHO CheMKaM HEBECOMOCTH. DTO ObLIM Hactosume cnedddeKTsl, B
CO3JJaHMM KOTOPbIX YYaCTBOBAJIM MHKEHepbl-aBHacTpouTesu. Ha cheMOuHOI 1o1a ke nocTponiv
YCTaHOBKY, IJIe aKTepPbl, UTpaIoLIie KOCMOHABTOB, MOJBEIIMBAINCh HA TPOCAX, TOKPAILIEHHBIX B LIBET
(ona. PoH ObUT NOABUKHBIM, OH Bpallajics BMECTE ¢ KaAMEPOl OTHOCUTEIbHO HEMOIBHKHOIO «KOC-
MOHaBTa». HeBecoMOCTb mosTyumsiach Takoii paBaonofioOHoM, uto yepe3 30 et HacTosIIe KOCMO-
HaBThI, BEPHYBILIMECS C OPOUTHI, TOBOPHJIM, UTO 3Ta YaCTh (PUIJIbMA BBIIVISIIUT KaK JIOKYMEHTAJIbHas
ChEMKa.

«BOMHA MHUPOB»

B konue XIX B. yenoBeuecTBO OCO3HAIO, UTO BceesieHHas orpomMHa, COCTOUT U3 MHOXKECTBA
3BE3JHO-TIIAHETHBIX CUCTEM U pa3yMHasl )KU3Hb BOZMOKHA HE TOJIbKO Ha Halllel riaHeTe. B To Bpems
1 ObUTa HarmcaHa «BoiiHa mupoB» 'epoepra Yamica. [Ipoermpys Ha KOCMOC 3eMHbIe TTPOOTEMbI —
KOJIOHMAJIbHbIE BOWHBI, — TIMCATEh BOOOPA3WII 3JIbIX M Y)KACHBIX JKUTENIEH IIaHeThl Mapc, KOTopbie
PELMIM 3aBOEBATh 3EMITIO.
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[To pomany Yanica cTaBUIMCh paaroCTIieKTakM (ObUTH CTydau, KOrja BO BpeMsl TPAHCIISIIIAN
HAUMHAJIACh MAaHMKA, TaK KaK CIIylIaTeJId MPUHUMAIM UX 3a MPSIMOUN pernopTax), (puibMbl U Aaxke
pok-orepa. Kinaccuueckoi skpaHu3anuer, Haroosee OJTM3KOM K TeKCTY, curTaeTcs: KaptuHa 1953 1.
Hy a 6ecrcennepom crana «Boitna mupoB» CtueeHa Cribepra, Boileanias Ha skpansl B 2005 .

Koncmarnmun Luonxosckuii 6 macmepckoli
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«3BE3/IHBIE BOVIHbI»

Ecmu «BoiiHa MUPOB» OITUCHIBAET MPOTHUBOCTOSIHUE MEKY ABYMsI IJTaHETAMH, TO «3BE3/IHBIC
BOWHBI» — HEUTO ropasjio OoJiee rpaHano3Hoe. Peub B snonee naer o KOH(IMKTE KOCMUYECKUX Mac-
mTadoB, KOTOPHIN MTPOU30IIIEN «JABHBIM-JABHO B TAJIEKON-JaIeKOi rajjaktuke». C MOMeHTa TMOsIBIIe-
HUS TIepBOro (puIIbMa car mpouuio yxe nouru 40 jeT, Ho MOMyIsIPHOCTh POEKTa He UAET Ha YObLTb,
MPAKTHUECKH KX bl TOJI TIOSIBIISIIOTCS HOBBIE SMU30/bI, TeNeDUIbMBI, CEpHabl U MYTbT(DHIbMBI.

Mup «3Be3HBIX BOWH» HE UMEET HUKAKOrO OTHOLIEHUs K 3emile, 3TO Apyras BCeJIeHHas,
KUBYIIAsi TI0 CBOMM 3aKOHaM. LlMBMIM3anmsi AOCTHINIAa HEBMAAHHOTO Pa3BHUTHS, OHA CIIOCOOHA
OBICTPO TIepeMeIaTbcst N0 OeCKpPallHUM KOCMHMYECKMM IMPOCTOpaM M CO3/1aBaTh MPUTOAHYIO JUIS
ku3HU cpeny. Ee Bo3pact ucuncnsiercs aecatkamu TeicsiaeneTuil. [1o oCTHKeHnH onpe/iesIeHHOTO
YPOBHSI IyXOBHOTO pa3BUTHsI XKUBBIE CylIecTBa 0OpetaioT Crity, MOTYT B3aMMOJEHCTBOBATh C MOIII-
HBIM SHEPreTHYECKUM TOJIEM U YIPABJIATH OKPYXKAIOIIAM MPOCTPAHCTBOM.

«KOCMHMYECKAS OJIMCCES 2001 TO/IA»

B 1960-¢ rr. 3TOT (hrsIbM CTaT IPOPHIBOM, JI0 HETO B KUHO HE OBLIO TAKOTO KPACOYHOTO M Mac-
mTabHOro N300pakeHus1 KocMoca. B To Bpemsi elle He CyIIecTBOBAJIO TAKUX TEXHUYECKUX CPE/CTB,
KOTOpbIE €CTh CErOfHs, TeM He MeHee crien(@EeKThl MOTyYMmIUCh OYeHb JOCTOMHBIMU. Pexuccep
Cranmm KyOpuk rcrnonb30Ban OpurvHasIbHBIA preM: Kpacota OecKOHeYHOW BceneHHoO# nokaszaHa
MO/ KJIACCHYECKYIO MY3BIKY, TTPUAAIONIYI0 U300paXeHUI0 0ObEM U TITyOuHY.

«Kocmmueckasi omuccesi» — 310 paccka3 00 Kcnequiui Ha oKparHbl COJTHEYHON CHUCTEMBI
HECKOJIbKUX KOCMOHABTOB M CYIIEPKOMITBIOTEPA, Y KOTOPOTO €CTh CeKpeTHast Muccusi. Micropusi yxo-
IWT KOPHSMHU B JIaJIeKOe MPOIIUIoe, B T BpeMeHa, KOrja JIOAW TONbKO CTAaHOBUJIMCH JoapbMu. [1o
CIOKETY, Ha 4eJIOBEUYECKYI0 IMBUJIM3ALMIO OKa3aJl BO3JEWCTBUE HEKUI MHOIUIAHETHBIA MpeaMeT —
yepHbld MOHONUT. Korga pasBurtue AONUIO 1O KOCMUYECKHX TOJIETOB, BTOPOW TAKOW K€ MOHOJUT
ObLT 0OHapyxkeH Ha JlyHe. Dxcnequivst eTuT Ha FOmuTep, rae nomkeH ObITh TPETH MOHOJIHT.

[TpoGiembl, KOTOPBIE CTABSAT Niepe]] 3pUTEISAME co3aTesi (buiibMa, He YTPATUIA CBOEH aKTy-
QJIBHOCTH JIO CHX TIOp, OHM Pa3BUBAIOTCSI B KUHEMaTorpade, HaJ HUMH padOTaIOT CIIEUAIIMCTHI Pa3-
HBIX Mpoduiel. [ 1aBHas U3 3THX MpoOiIeM — KOHTAKT ¢ BHE3eMHOM [TUBUIM3ALIMEN: BO3MOXEH JIN
OH, KaK OH OyZIeT OCYIIIECTBJIEH U K YeMY TO MOXKET IPUBECTH.

«ABATAP»

JleficTBrE 3TOro Hay4yHO-(paHTACTUYECKOTO (PUIbMa, MMEBILIETO IPaHAMO3HbIA YCIIEX B MUPO-
BOM KMHOIMPOKATe, MPOUCXOAUT B AajiekoM 2154 1. 3eMHble ToJIe3Hble UCKOMaeMble MPaKTUYECKU
WCUepIaHbl, 4YeJIOBEUECTBO UINET Pecypchl B Ipyrux rajaktukax. [Inanera [Tangopa crana uctouHu-
KOM MHMHEpaJia aJJONTaHUyM, KOTOPBIN IOJKEH TTIOMOYb 3eMJISTHAM MTPEOI0JIETh SHEPTETUUECKUNA KPU-
3uc. Ho no0Obiua sxemanHoro MuHepania yrpoxaeT [Tanmope v ee KUTEIsAM 9KOJTIOTHIeCKOH KaTacTpo-
ori.

Mexnay 3emiisiHaMu U kuTesisiMu [TaHAOpbI MPOUCXOIAT CTOJIKHOBEHUSI, TPUYEM HEKOTOpbIE
U3 YYeHBIX, MPUJIETEBIINX pa3padareiBaTh MECTOPOX/IECHHE aoNTaHNUyMa, IMEPEeXOqAT Ha CTOPOHY
abopureHoB. B urore kopeHHbIM oOuTaTesssM [TaHIOPHI yaaeTcss OTCTOATh CBOIO TUIAHETY W M3THATh
3aXBaTYMKOB-3eMJISIH.

VYHUKaIbHBIE TEXHOIOTUH U crield(@EKThl, COBEPIINIM NIEPEBOPOT B MUpe KMHeMaTorpada,
HO IJIaBHAasl IIEHHOCTh (PUIbMA HE B 3TOM, a B €ro MOIIIHOM I'YMaHUCTUYECKOM TOChLUIe. «ABarap»
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3aTparMBaeT TaKue CJIOKHBIE U aKTyaJIbHbIE TEMBI, KaK 3allliTa OKPYKAIOIIEH Cpeibl, UMITCPUAII3M,
r00aM3aIums, JyXOBHOCTb.

,HOKyMeHTaJII)HOC KHHO 0 KOCMOCE 1 €10 0CBOCHUH

«PACCKA3 O MOEM JIPYTE»

3a 3TUM He3aMBbICTIOBATHIM Ha3BAHUEM CKPBIBAETCS UCTOPUS KU3HU U paOOTHI [IEPBOIO B MUpE
kocMmoHaBTa IOpus 'arapuna. ®@unbM cHa coBeTckum pexuccep ViBan Paccomaxun uepes Tpu roga
nociie Tparudeckoit rudenu lOpus AnekceeBruya. OH oOpaTuiics K Jpy3bsM, KOJUIEraM, YUUTENIsIM
KOCMOHABTA U TOMPOCHIT X PAacCKa3aTh O TOM, KAaKMM Y€JIOBEKOM TOT OB

Bonbine Bcero B miibMe 3By4uT rosioc Asnekcesi JIeOHOBa, KOTOPBIiA ObUT OIHMM U3 TeX, KTO
3Has1 ['arapuHa ¢ pa3HbIx cTOpoH. OHM BMECTE MPOXOAM/IM CJIOKHEUIIYIO OATOTOBKY, JUIMBLIYIOCS
HECKOJIbKO JIET, YYaCTBOBAIM B OMACHBIX IKCIIEPUMEHTAX, OTABIXAIU U APYKUIN ceMbsMU. VICKpeH-
HHE CJI0Ba O TIEPBOM KOCMOHABTE JOTONHSIOTCS YHUKATBHBIMU KaIpaMy ceMeiHOI 1 pabodeil Xxpo-
HUKH, poTorpapusiMu, TOKYMEHTAMH.

«BBC: IIJTAHETbBI»

ITOT JOKYMEHTAJIBHBIN cepuall, Bhieamuid B 1999 r., mogpoOHO paccKa3biBaeT O KaxkIO0H U3
riaHeT COTHEYHOM CHCTeMbl. 3pUTeNu y3HAIOT, YeM UHTepeceH MepKypuil, camasi MajieHbKasi v Onu-
xanmas Kk CosHIly I1aHeTa, noueMy atMmocgepa Benepsl Takas IuioTHas U ropsiuasi, otkyaa y Mapca
pernyTalys caMou 3araJlouHoON IJIAHETHI, U3 YerO COCTOAT pa3HOLBETHBIE KOJblia CaTypHa U T. [I.

[Tpu nomorIM KOMIBIOTEpHOH rpauKu co3/1aTenu ceprn (PUIbLMOB BOCIIPOU3BOIST TO BpeMs,
Koraa 3apoauiack ColHeuHasi CUCTEMa, M NTOKa3bIBAIOT BCE CTYIIEHU 3TOTO I'PAaHJMO3HOTIO MpolLiecca.
[To 3TOMyY OBOAY y YYEHBIX €CTh HECKOJIBKO TEOPHI, KaXkJasl N3 HUX Halllla CBOe MeCTO B cepuaiie. O
HUX PacCKa3bIBAIOT (PU3UKH U aCTPOHOMBI, KOCMOHABTHI U UccieaoBareu. HoBble OTKPBITHS, CTapbie
TUTIOTE3bI, KOTOPBIE e11le MOTYT BO3POAUTHCS K JKU3HHU, 3araIKu, JOMBICIIBI — BCE 9TO MpeCTaeT nepes
3pUTEJIEM B SIPKOI BU3YyaJIbHOU (popMe.

«KROCMOC: TPOCTPAHCTBO 1 BPEMA»

B nanexom 1980 r. amepukanckuit acrpopusuk Kapn Caran, yBie4eHHbIN NOMYJIsIpU3alen
HayKH, CHsLJI CEpHIO IOKYMEHTaJIbHbIX (pribMoB «KocMoc: mepcoHasibHOE My TelecTBUE, B KOTOPBIX
pacckaspiBal O TaiiHaX ONVDKAWIIMX IUIAHEeT, JAJIEKUX 3Be3Jl, MPOMCXOXAeHUN BceneHHOW M T. I
Cpenu TeM, 3aTPOHYTBIX B €TI0 KapPTUHAX: 3BOMIOLMS YEJIOBEKA U KOCMOCA, MaTepUall, U3 KOTOPOro
COCTOAAT KOCMUYECKHE TeJla, 3aKOHbI U OTKPHITUS (PU3UKH, BO3MOKHOCTH 3aCeICHUs IPyrUX IUIAHeT,
B IIepBYI0 ouepeap Mapca.

Hosbiit nukir priibMoB «Kocmoc: mpocTpaHcTBO M BpeMsi», cHATBHIM B 2014 1., pacckasbiBaeT
O TOM, YTO HOBOT'O YUYEHBIE Y3HAJ U 3a 3TO BpeMs, KaK U3MEHWINCh Ipe/icTaBlieHus1 o BeeneHHoid,
I1aHeTax, 3Be31ax. CoBpeMeHHas KOMIbIOTEpHas rpauka U APYrue TEXHUYECKUE BO3MOKHOCTU
MO3BOJIMJIM CIeJIaTh HOBYIO BEPCHUIO ropaso Oojiee HarIsJHOM, KPACOYHOW M peaTMCTUYHOM.
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3.3. Kuuru 00 ocBoOeHHN KOcMoca U ycTpoiicTBe BeeeHHoii

NCTOPUU JIYKUAHA CAMOCATCKOI'O

[lepBbIM (paHTACTUUECKUM IPOU3BEAECHUEM, MOCBSAIIEHHBIM OCBOEHHIO KOCMOCA, CUMTAETCS
«Wcrtunnas ucropusi» Jlykuana Camocarckoro, ;xuBiiero Bo Il B. «Vctopusi» onuceBaeT myrelie-
creue Oaucces Ha Jlyny. [lo cioxery, oHO He ObLIO 3alUIAHMPOBAHHBIM: CHJIbHEWIast Oypsi Moj-
HsiJTa KopaOJib B BO3AYX U HECJIA €ro Bce JIaNbllle U BBIIIE, TTOKa, Yepe3 ceMb HOUeH, TPOBEICHHbIX B
CTpaxe U HeM3BECTHOCTH, MyTelIeCTBeHHUKU He focTuriu JIynsl. Ha JIyHe ux *gamu cTpaHHble 00H-
Tatenu, panTacTudeckue bopMbl BHE3EMHOM Ki3HU. Oucceit 1 ero KomaHaa mpoObUT TaM HEKO-
TOpOE BPEMsl, YCIIEB BKJIIOUMTHCS B IOJIUTUYECKYIO KU3Hb CITyTHUKA 3€MJIH.

B apcenasie npeBHerpedecKkoro mucaresist Obul ele OJUH «KOCMUYeCcKui» pomal, «Mkapome-
HUII, WK 320071a4HbIi TIosieT». Ero riaBHbIi repoi, modo3HaTebHblii Menur, goctur JIyHbl pu
TOMOIITY KPBUILEB sAcTpeda u opiia. B atom BapranTe JIyHa siBnsieTcss HeoOMTaeMou, MEHUITIT UCTIONb-
3yeT ee Kak HaOMoAaTe bHbIA MyHKT 32 3eMHbIMU jenamu. [lozxe oH sietut Ha OnuMIl, KOTOPHIH
HaXOJIUTCS €I1IE BBILIIE.

STUMM KHUTaMU 3a4MTHIBAJIMCh JPEBHUE I'PEKU, U OHM CHOBa craiu nomyspHsl B XVII B.,
niociie Toro kak Konepuuk, Keriep u ['anmieit 00HapogoBasii CBOM OTKPBITHS O 3BE€3/1aX U IIAHETaX.

ZKI0JIb BEPH O ITYTEHIECTBUAX HA JIVHY

Hayuno-ganractuueckue pomansl XKionsa Bepna «C 3emu Ha Jlyny» u «Bokpyr JlyHbl»,
BhileMe B cepearne XIX B., CTaJIv NEPBHIMU MPOU3BEJCHUSIMU TOTO )KaHPa B IPUBBIYHOM HaM
Buze. OHu oOpes HeOBIBATYIO MOMY/ISIPHOCTH BO BCEM MHPE, MHOTOK PaTHO TIepen3/1aBaJIkiCh U Tiepe-
W3JIAI0TCS TIO CeHl JIeHb.

[Mpuumnna M00BM MyONMMKH K 9THM (DaHTACTHUECKUM UCTOPHUSAM KPOETCS B TOM UHUCJIEe B UX
YAWBUTEIBHOM TTPABIONOI00MH, KOTOPOe OBLIO JIOCTUTHYTO OJ1arogapsi XopoIrieMy 3HaHHIO aBTOPOM
3Ky 1 acTpoHOMUH. 3ayCK KOCMUYECKOTro KOpadJis U3 jKepiia TMTaHTCKOM ITYIITKY OMUCAH C MHO-
KECTBOM TeXHUUYECKUX MOAPOOHOCTeH U Aetayield. [l Toro uroObl n3dexars ommook, Kioms bepH
Jlake HaHsUT KOHCYJIbTaHTa — (PpaHIy3cKOro maremaruka Aupu [apcs.

[Tucareny chnenan MHOXKECTBO BEpPHBIX AOTAOK OTHOCUTEIBHO KOCMHMYECKHX IOJIETOB: OH
TMIOHSIJT, YTO YacTh Tiepeliera Oy/IeT MPOXOAUTh B HEBECOMOCTH; TPEJIOKUI UCTIONb30BaTh armapar
IUTSI OYMCTKYU BO3/yXa — 3TO AEHUCTBUTEIHHO HEOOXOAUMO B 3aMKHYTOM IPOCTPAHCTBE; CUUTATI, YTO
1151 IOCTPOMKMY JIETaTeJIbHBIX allapaToB MOJOWIET AIIOMUHUI.

JlaBpe! XKions BepHa, Tak e Kak ¥ ero uJieH, He Ial0T TIOKOSI YUSHBIM U JTIOOUTENISIM BOT yKe
nBa crosietusi. HeoHOKpaTHO cO3/1aBaICh MPOEKTHI 3aITycKa KOCMUUYECKUX arapaToB 3a MpeJieibl
3eMHOI aTMocepsl TeM CrocOOOM, KOTOPBIN MPEAIOKMIT (PaHTACT — BBICTPEIOM U3 MYIIKU. DTOT
MPOEKT CYUTAETCS BECbMa MEPCHIEKTUBHBIM.

«3AHUMATEJIbHBIF KOCMOC. MEKIIJIAHETHBIE
HNYTEIIECTBUA» 4. . IEPEJIbDMAH

«ITO COUYMHEHUE SIBUJIOCh NIEPBOM B MUPE CEPbE3HOM, XOTS U BIOJIHE OOIIETIOHSATHON KHH-
TOM, paccCMaTpuBAaIOIIeH MPoOIeMy MEKILTAHETHBIX TIEPEJICTOB U PACIIPOCTPAHSIONIEH MPaBUIIbHbIC
CBE/IEHUsI O KOCMUYECKOIN pakeTe», — HaMucasa B MPEIUCIIOBUM K IIECTOMY MU3JaHUI0 OCHOBOIIOIOXK-
HUK OTeYeCTBeHHOM KOcMOHaBTUKHM KoHcranTuH I{nonkoBckuii. Korna ke Obula co3aHa 3Ta KHUATA?

51



H. II. CepaueBa. «AcrpoHomus 3a 1 yac»

OtBet MoxeT nopa3utb MHOTUX — B 1915 1. C Tex nop npornwio 6ompiie 100 set, «3aHuMaTe bHbIA
KOCMOC» Tiepen3aBajics Thicsuu pa3. KHUry 1o cux mop u3jaaioT U YUTAIoT, IOTOMY YTO, HECMOTPSI
Ha COJIUJHBIN BO3PACT, OHA HE yTpaTujia aKTyaJIbHOCTH.

Slkos Ilepenbman, pu3MK, MaTeMaTuK W MepBblid B Poccuu momynsipuzatop HayKu, Hamucas
HECKOJIbKO KHUT O TOUHBIX HAayKaX, IJIe U3JI0KUJ CJIOKHbIE TEPMUHBI U TIOHATHS POCTHIM U TIOHSIT-
HBIM SI3BIKOM. «3aHMMaTelIbHasi aCTPOHOMMSI» — OAMH U3 €ro IIe/IeBPOB, HAMMCAHHBIA B (hopme
OecelIbl C 3aMHTEPECOBAHHBIM CITyIIaTeIeM. ABTOP HAYMHAET C a30B — U3/IaraeT OCHOBBI 3aKOHA BCe-
MUPHOT'O TATOTEHUsI, BCIOMUHAET UCTOPUIO Pa3BUTH I IOPOXOBBIX PAKET, pACCMATPUBAET Pa3InUHbIE
BapUaHThl KOCMUYECKHUX armaparoB, Mpeasiarapiecs n300peTaTeasiMu 1Jis oNeToB B KocMoc. OH
JaeT HayYHOe 0OOCHOBaHME Jaske (paHTacTHUecKoMy mosiety Ha JIyHy, mpuaymanHomy JKionem Bep-
HOM. BakHOe MeCTO B KHUTe 3aHUMAIOT IMPoeKThl L{nonKoBcKoro, B ToM uucie pakeToruiad. He 3a0b1-
BaeT [lepenbMaH 1 0 ero npeiecTBeHHUKaX, B yacTHOCTH Kubanbunye.

[MopazutenbHo, uTo emie B 1915 r. aBTOp OBLT 20COMIOTHO YBEPEH B TOM, UTO TIOJIET 32 MPe/IeIIbl
arMocepbl 3eMJI BOBMOKEH U 4TO OH OyIeT OCYIIecTBIIeH B Onvkaiimue necsatuietus. He Bce
niporHo3bl SkoBa [epebmana cOBLIHCH, HO €70 KHUTA 110 CeH IeHh MHTEPeCHA U IETSIM, ¥ B3POCTIBIM.

«IIEPBAAI KOCMHNYECKA1»

Tem, KTO MHTepecyeTcss BOIIPOCAaMU OCBOEHHUsI KOcMoca, OyleT MHTepeceH COOpPHUK CTaTei,
BhIITynIeHHbI MHcTuTyTOM KOocMuyeckux uccaenoannii PAH B 2007 r., k 50-netuio 3amycka Ha
OpOUTY NIEPBOTO MCKYCCTBEHHOTO CITyTHUKA 3€MJTH.

B niepBo#l yacTu KHUTM MPUBOISATCS BOCIIOMUHAHUS TE€X, KTO CO3/IaBaJl CITyTHHUK, Y4aCTBOBA
B ero 3amycke. Ha Bcex sTamax 3Toil rpaHAMO3HONM pabOThl BOSHUKAIM MPoOIeMbl U Hakjaagku. O
TOM, KaK OHH YCTPaHSUIMCh, CKOJIBKO MY)KECTBA, PEIIMMOCTH M CMEKAJIKH JAJIs1 9TOro TpeOOoBaIOCh,
PaccKas3bIBAIOT yUYaCTHUKM COOBITUI. BTOpas yacTh MOCBSIIIEHa pe3y/IbTaTaM MepBOro KOCMUYECKOro
ToJIeTa, Kak MOMyYeHHBIM Cpasy, TaK ¥ OOHAPYKMBLIMMCS B JOJTOBPEMEHHOM nepcriekTuse. [losiB-
JIeH’e PYKOTBOPHOrO OOBEKTa B KOCMOCE M3MEHMJIO HayKy, MPOABHHYJIO BIEpe] MHOTHE OTpaciu
IIPOU3BOJICTBA, OBJIMSIIO HAa BCE MUPOBOE COOOIIECTBO.

Tpetbs 4acTh, o3arapiaeHHas «JlabopaTopus B KOcMOCe», COIEPKUT 3aMETKHU YUEHBIX O TOM,
KakMe MCCIIeIOBAHUsI CTaJI BOZMOXHBI OJ1aroiapst UICKYCCTBEHHBIM CITyTHUKaM. MHOTHe OTKPBITHS
COBPEMEHHOH aCTPOHOMUHM U (PU3UKH 0OSI3aHBI TOMY, UTO Ha OpOUTE MOSIBUIIMCH TEJIECKOITBI U IPyTHe
npuOOpHI T U3ydeHus: KocMoca. YeTBepTasi 4acTh MOCBAIIEHA NEPCIIeKTUBAM U BO3BMOKHOCTSIM,
KOTOPBIE XKAYT YeJIOBEUECTBO B OyIyILEM.

«KROCMOC» KAPJIA CATAHA

BenukonenHo WuTiocTpupoBaHHas, 3aHUMATeIbHASI U TT03HaBaTe IbHasA KHura ot Kapna Carana,
HaricanHas 20 JeT Ha3ajl, HO JIOTIOTHEHHAs! COBPEMEHHBIMU OTKPBITHUSIMU. ABTOP PacCKa3biBaeT O
cTpoeHnr BeesleHHOM, ee Bo3pacTe, MPOUCXOXKICHUN 1 9BOJIONWH. A TaKxke 00 UCTOPUH ee U3yIeHU S
YeJIOBEYEeCTBOM, C IPEBHUX BPEMEH M /IO HaIllluX JHel. Bce 3HaunMBble OTKphITHS, Kacawomyecs Cor-
HEYHOU CUCTeMbI, Hallel r1aneTsl u Beenennoi B niesiom (anuneit, HetotoH, Keriep), Hatuim cBoe
MecTO B JaHHOM m3aHuu. CaraHn obpaiaercss K BOIpocam, BaKHBIM ISl BCEX 3eMJISIH U MHTEpeC-
HBIX C TOUKH 3PEHUsI KOCMUYECKHUX MACIITaO0B: YTO TAKOE IBOJIONHMS, KaK 3aPOJIUIIACH )KU3Hb, KaKKe
(popMBI KU3HU BO3MOKHBI, YeM 3aKOHUUTCS cyliecTBoBaHue 3emiu, CosHila, Hatield BeenenHou u
4TO OyaeT aasblie?

Knura mpoHu3aHa BOCTOProM M BOCXMIICHUEM KPACOTOM M TPaHJUO3HOCTHIO 3aMbICTIa TIPH-
POJIBbI, CO3MABIIEH 3BE3/Ibl, TAJITAKTUKY, YEPHBIC TBIPHI U JPYTUe YOUBUTEIbHbIE OOBEKTH KOCMOCA.
3arnsaapiBas B Oyfyiee, aBTOp MBITACTCS MPEACTABUTh, KaK OyJeT MPOUCXOIWTh AaIbHEHIIee OCBO-
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eHMe KOCMOCa, KOJIOHU3AIIMS PYTUX TUIAHET, KAKUM 00pa30M MOKET CITyYUThCSI BCTpeda C BHE3eM-
HOW LIMBUJTU3AIUEH.

«Kocmoc — 310 Bee, UTo ecTh, UTo Koraa-auoo ObLIo v Koraa-HuOyab Oynet. OnHo co3epiianue
KocMmoca norpsicaet: Apoxkb OSKHT IO CIIMHE, NIEPEXBATHIBACT TOPJIO M MOSABIISETCS T1yBCTBO, cllaboe,
KaK CMYTHOE BOCIIOMHMHAHWe, OYJTO MaJIaelilb ¢ BRICOTHL. MBI CO3HaeM, UTO MPUKAcaeMCs K BeJTyaii-
1Iei U3 TaliH», — 3TO LIUTaTa U3 MEPBOM IJ1aBbl KHUTH.

«CKPBITBIA KOCMOC» H. II. KAMAHUHA

I'enepasn-nonkoBuuk aBuauyu Hukonait IlerpoBuu Kamanun ¢ 1960 no 1971 rr. 3aHuman
JOJIKHOCTB MIOMOIIIHMKA ITTaBHOKOMaHAyoiiero BBC no kocmocy. Iox ero pykoBoacTBoM OCyIecTB-
JIsICst OTOOP U TIOATOTOBKA MEPBBIX COBETCKUX KOCMOHABTOB, OH CaM YYacCTBOBAJI B CJIOKHEHIIINX
UCTIBITAaHUSIX M TPEHHPOBKAX, B TOM YHCIIe Ha «JIeTaomiei nadboparopun» — camoinere Ty-104A,
CO3/aloNIeM B TOJieTe KPaTKOBPEMEHHYI0 HeBecoMocTh. [1o ero mHunmariBe Oblia MpeasiokeHa U
yTBepxkeHa KaHnaunaarypa YOpus 'arapuna kak nepBoro kocMoHaBTa U ['epmana TurtoBa Kak ero
nyonepa. OH cieiu 3a MoJIeTOM U ObLT OTBETCTBEHHBIM 32 KaTayJIbTUPOBAHKE B CTydae Heylauu Ha
MIepBOM JTarle 3aIycka pakeTsl. [1o OkoHYaHUH 1oJieTa eMy ObLIO MOPYUYEHO COMPOBOXKAATh I arapuHa
B MEXyHaponHbIX noe3akax. M Bce ato Bpemsi Hukomait Kamanus Besl THEBHUKH, Tjie MOAPOOHO
OIHUCBHIBAJT TIPOUCXOMAIINE COOBITUS. DTU THEBHUKH, B OTPEJAKTHPOBAHHOM BH/[IE, U €CTh YEThIPEX-
TOMHOE n31aHue «CKPBITOrO KOCMOCa».

«CKpBITHIM» OH Ha3bIBAETCS IOTOMY, UTO HE BCE M3 IIPOMCXOSIIEro ObLII0 0OHAPOI0BAHO, MHO-
roe CKpbIBJIOCh U IIPUYKpalrBaioch. OTKpOBEHHBIN, BieYaTIsIOIIMI paccka3 KamanuHa unrtaercs
KaK 3aXBaThIBAIOUINI MPUKJIIOYEHYECKUI POMaH, HAITOJTHEHHbII OIACHBIMU MEPUNIETUSIMU U 3aKaH-
YMBAIOIIMICS XETU-3HI0M.

«TEOPUA BCEI'O» CTUBEHA XOKMHI'A

KHura 3HaMEeHMTOro aHTIIMICKOTO (PU3MKA, TaK K€ KaK W MPEeAbIAYyIIHe ero Mpou3Be/IeHN s, B
yacTHOCTH «Kpartkasi ucropusi BpeMeHu», TIOrpyKaeT YuTaTessi B MUP COBPEMEHHOW HAyKH, CIIOXK-
HBII, 3aXBaTHIBAIOIINI 1 OECKOHEYHO MHTepecHBIH. [J1aBHast TeMa KHUTH — KOCMOJIOTUYECKUE TEO-
puM, CTapble ¥ HOBBIE, KOTOPBIE CTPEMSTCS OOBEIUHUTHCS B HEUTO 00I1Iee, OObSCHSIOIIEE BCE CyIIle-
CTBYIOIIIME (PU3NUECKUE B3aUMOIEHCTBUS U (pr3nyecKre 3akoHbl. Cpeu oMy ISIpHbIX COBPEMEHHBIX
TEOpHil — Teopusi BonbIoro B3peiBa, TEOpUst CTPYH, TeOpHsi OpaH, TEOPHsl CYNIePCTPYH, KBAHTOBBIE
TeOpuH TpaBuTalU. B HacTosimee BpeMs (pU3UKHU padOTAIOT HAJl TEM, YTOOBI CO3/1aTh EAUHYIO «TEO-
PHIO BCEro», KOTOpast Obl BKJIIOYAIA, LIETUKOM HJIM YaCTUYHO, BCE STH TEOPHH.

CrtuBeH XOKUHI TOBOPHUT JIOBOJIBHO MPOCTO O HEBEPOSATHO CJIOKHBIX BEIllaX, BO BCEW MOIHOTE
JOCTYTIHBIX TOJIbKO HACTOSIIIIMM YUYEHBIM: IPOCTPAHCTBE, BPEMEHH, YETHIPEXMEPHOU MOJEIIH, BKIIIO-
yalolleil BpeMs B Ka4ecTBe 4eTBepToro u3MepeHus. O 3arajouHbIX YEPHBIX JIbIPAX, MOMIOUIAIIINX
MoOYyI0 MaTepyio ¥ SHEPTUi0, O CTPOSHUH BEIIECTBA, BEUHOCTH, OECKOHEUHOCTH U T. 1. «Bbl Haliiete
B HEll MCTUHHbIE OTKPOBEHUS O TPaHUIIAX (PU3UKH, aCTPOHOMUH, KOCMOJIOTHH H... O€3rpaHUYHOCTH
MYKeCTBa», — Harmcall 00 3toi kuure Kapn Caras.
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