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1.BBeaeHue

MHoro ThicSY JIeT Ha3al, IJsAs Ha HOYHOE HED0O, YeJIOBEK MeuTala O
IoJIETE K 3Be374aM. Mwumapabl MepUAroIUX HOYHBIX CBETWJI 3aCTaBILIA €0
YHOCHUTBCSI MBICIIbIO B 0e30pexkHble Aanu BcenenHoi, Oyaunu BooOpakeHwue,
3aCTaBIsAIM 3aAyMbIBaThbCs HaJ TaiiHamMu Mupo3faHud. lllnm Beka, 4enoBek
npuoOpeTas Bce OONbIIYIO BIACTh HaJl MPUPOJIOH, HO MEUTa O MOJETe K 3Be3/1aM
OCTaBaJlaCh BCE TAaKOM K€ HECOBITOYHOM, KaK THICAYM JIET Hazana. JlereHansl u
MHU(]BI BCEX HApPOJOB MOJIHBI paccka3oB o nojiete K JlyHe, ColHLy U 3Be3l1aM.
CpencrtBa s TakUX TOJIETOB, MpeJJlaraBIIdecss HApOJHOM ¢aHTazueu, ObuIn
IIPUMHUTHBHBI. KOJIECHUIIA, BIEKOMAsl OpPJIAMH, KPbUIbs, IPUKPEIICHHbIE K PyKaM
YEJIOBEKA.

B 19 Beke mosiBuiics ¢antactuueckui pacckaz nucarens JKions Bepna
“U3 nmymku Ha Jlyny”. W3BecTHbll aHrnuiickuii nucarenb ['epbepr VYamibc
onucan (a"ractuueckoe nyreniecTsue Ha JIyHy B cHapsne, KOpImyc KOTOPOTO
ObLJI C/IeJIaH U3 MaTepuaa, He MOABEPKEHHOIO CUJIE TSATOTEHUS.

IIpennaranuchk pasHble CpencTBa Il OCYLIECTBIEHUS KOCMHYECKOIO
nosiera. [lucarenu dantacTsl ynoMuHaIu U pakeTbl. OJTHAKO 3TU PaKeTbl ObLIN
TEXHUYECKM HEOOOCHOBAaHHOW MeEYTOW. YueHble 32 MHOI'ME BEKa HE Ha3Ballu
€IUHCTBEHHOIO HAXOMSUIErocsl B PACHOpPSDKEHUM YENOBEKAa CpENCTBa, C
ITOMOIIIBI0 KOTOPOTO MOXHO MPEOA0JIETh MOTYUYIO CHILY 3€MHOI'O ITPUTSKEHUS U
YHECTHCh B MEXKIUIAHETHOE IPOCTPAHCTBO. Bennkass 4YecTb OTKPBHITH JIKOISAM
JOpOry K APYrMM MHUpaM Bbllaja Ha JOJIIO HAIIEro cooredecTBeHHUKa K. O.
[{uonkoBCKoOroO.

MHoOro BeKOB MpPOILIO C TEX MOP, KOraa Obl1 U300peTeH MOPOX U CO3JaHa
nepBasi pakera, NPUMEHSBIIASACA TJaBHBIM 00pa3oM g YBECETUTEIbHBIX
(eliepBepkoB B AHU Oosbliux TopskecTB. Ho Tosbko [ nonkoBckuii mokaszas, 4To
€MHCTBEHHBIN JIeTaTeNbHbIN amnmapar, ClIoCOOHBIN MPOHUKHYTH 32 aTMochepy U

AaKC HaBCCTJla IOKUHYTH 3eMITIO - 3TO paKkeTa.



B 1911 rony LlnonkoBckuii mpou3Hec CBOU BeLIUE clioBa: “YenoBeuecTBO
HE OCTaHeTCs BEUYHO Ha 3emiie, HO, B MOTOHE 3a CBETOM M MPOCTPAHCTBOM, C
Hayajga poOKO MPOHUKHYTH 3a Mpejenbl aTMocdepsl, a 3aTeM 3aBOIOET cebe Bce
OKOJIO 3€MHO€ MpPOCTPaHCTBO" . M ¢ 3TOro MOMEHTa BEJIMKHUE YMBbI IJIAHETHI
Havyajau TPYJAUTHCS HaJ HA4aJIoM pealbHOr0 OCBOCHHS KOCMOCA. ..

Ho BOT MuHyIN ABaJaThIil BEK U YE€JIOBEUECTBO BCTYIUIIO B BEK OCBOCHUS
KOCMHYECKOTo nmpocTpaHcTBa. Ho 1ero yenoBeuecTBO JOCTUTIIO 3a nociennue 50
net? Kakywo poyib HUIrparOT JOCTHXKEHUS B OCBOGHMHM KOCMOCAa B Hallleu
MOBCEIHEBHOM >KU3HU? W HakoHell, KakoBa pOJb CaMOM KOCMOHABTHUKHU s

yeJloBeuecTBa?

2.MNMepBble Wwarun

[lepBpiMM 11aramMu, C KOTOPBIX HA4aJlOCh OCBOEHHE KOCMHYECKOIO
MPOCTPAHCTBA, MOXXHO CYUTATh 3aIyCK NEPBOTO HMCKYCCTBEHHOT'O CIyTHUKA
3emiid. OCHOBHBIM TOJIYKOM K 3TOMY OBbLIO MPOTHUBOCTOSIHUE JIBYX CBEPXAECpPKaB
(CCCP u CIIIA) — xononHasi BoitHa. KakJplii CTPEMUIICS K OTKPBITUIO HOBBIX
I'PaHUll, 1 HOBBIM HANpaBjeHUEM ObLI0O OCBOEHHE KOCMHUYECKOI0 MPOCTPAHCTBA.

4 oxta0ps 1957 rojma dYenoBEeYECTBO BCTYNMJIO B 3py OCBOEHHUSA
KOCMUYECKOT'0 MPOCTPAHCTBA. B 3TOT J€Hb Ha OKOJO3EMHYIO OpOUTY ObLI
BBIBEJICH MEPBbII B MHUPE COBETCKMM HCKYCCTBEHHBIM CIYTHUK 3€MIIH.
CoBeTckue yuYeHble U MHXKEHEpbl PEIIMIN CIOXXKHEHIINEe HayYHO-TEXHUYECKUE
npoOJeMbl, CBS3aHHbIE C CO3JJaHUEM PAKETHO-KOCMHYECKOM TEXHUKU H
o0OecreyeHneM KOCMHMYECKOro MoJjeTa. JTO BbLAAIOIIeeCcs JAOCTUKEHUE CTajo
yOeuTeabHbIM CBUJIETEIBCTBOM HEncyepraeMbIx BO3MOKHOCTEMN
YeJIOBEYECKOI0 pa3yMa, pKo MPOAEMOHCTPUPOBAJIO MEPEA0 BOH YPOBEHb HAYKH
Y TEXHUKHU B HAIlIEH CTPAHE.

Pakera-HocuTenb, oOecneyruB B KOHIIE AKTUBHOIO Yy4yacTKa IEpPBYIO
KOCMHUYECKYI0 CKOpOCTh, paBHyl 7,9 km/cek, BbIBella CIIyTHUK Ha
TCOLCHTPUYECCKYIO (OKOJI03EMHYI0) OpPOHUTY C MAaKCHMAaJbHBIM YIAJICHHUEM OT

noBepxHocTH 3emiu (B amoree) 947 kM W MHHHUMAJbHBIM yjaaBicHHEM (B



nepuree) 228 kM. HauanbHblil mepuon oOpaiieHHs CHYTHHKA BOKPYT 3eMITU
coctaBwi 96,2 muH, a HakiIoHeHHEe — 65'1".

Bec cnytauka cocrtaBimsii 83,6 kr, ero kopmyc umen ¢opmy miapa
nuamerpoM 0,58 M. AnmapaTypa ¥ UCTOUHHUKH AJIEKTPONUTAHUS Pa3MELIalNCh B
repMETUYHOM KOPITYCE.

Tpu Hepenu akTUBHO paboTan MepBbIA KOCMUYECKUW uccienoBarensb. C
€ro TOMOIIbI0 OBbUIM MPOBEAECHBl NEPBBIE HU3MEPECHHUS
MJIOTHOCTH aTMocdepsl, MOJTY4EeHbI TaHHbIE 1o
pacupoCTPaHEHUIO PaMOCUTHAIOB B HOHOC(EPE.

B stom nosniere BnepBble OblIa MPaKTUYECKHU MPOBEPEHA

U TOATBCPKACHA MNPABUIBHOCTb TCOPCTUYCCKUX PACUCTOB U

TCXHUYCCKHUX peHleHHfl, ITOJIOXCHHBIX B OCHOBY

ffepabii

_ 3 MICKYCCTRBEHHEIA
IIPOEKTUPOBAHMS PAKET-HOCUTENEN U CITYTHUKOB. ey Jomrn

[lepBble BUTKM CHOYTHMKa CTaJd TEPBbBIMU  I[IaraMd  MUPOBOMU
KOCMOHABTUKH. «[lanpma nepBeHCcTBa» B 00JaCTH OCBOEHMSI KOCMOCA 1OCTAIach
CCCP, no CIIA TO€ HE XOTeNu OTCTaBaTh, U CIEIYIOUIUM COOBITUEM MUPOBOM

BAKHOCTH CTaJI MOJIET Ha JIyny...

3. UcTtopus ocBoeHus JlyHbl

Jlyna Bcerma moBepHyTa K 3eMji€ OAHOM M TOM XK€ CTOPOHOM, TakK
Ha3bIBaCMBIM BUAMMBIM TmonymapueM. OOpaTHyl CcTOpoHy (apyroe ee
nojymniapue) ¢ 3eMiad He BHIHO. JTO MPOUCXOAMT MOTOMY, 4to JlyHa nemaer
OJIUH 000pOT BOKPYT 3eMJIM TOYHO 3a TaKO€ K€ BpeMs, 3a KOTOPOE OHa JIeJaeT
OJIMH TIOBOPOT BOKPYT' CBOEH OCH. YBHUAETH, YTO K€ HAXOAUTCS Ha <«3aTbUIKE»
JlyHbl, CTaJlo0 BO3MOXHBIM TOJBKO C MOMOIIbI0 KOCMUYECKHX HCCIEIOBAHMM.
CnenaHo 310 OBLIO TPEThEW U3 CepUU JIYHHBIX cTaHIui, 3anyiieHHo B CCCP B
1959 roay. Oxa3zaBmIMCh MO PACUETHOM TpaekTopuu mo3zanu JIyHbl, cTaHUuA
chororpadupoBasia €€ MOBEPXHOCTh. 3aTeM, MpSIMO Ha OOpPTy CTaHIUHU, B
YCIIOBUAX HEBECOMOCTH IJIEHKAa OblIa MPOSIBIEHA, MOCJIE €€ MPOCYIIKA CHUMKU

OBLIM OTCKAaHUPOBAaHbI Ha YCTpOMCTBE Bpoje (oroTenerpapHoro anmapara u B



BUJIe Ha0Opa TOYEK Pa3IMYHOM SPKOCTH MEepeAaHsl Mo paguo Ha 3eMilto, Korjaa
CTaHIMs NpubIMU3uiIack K Hamel mianete. Takum obpazom, «JlyHa-3» okazanach
MEePBBIM ammapaToM, KOTOPHIA CTadl UCKYCCTBEHHBIM CHYTHUKOM Cpa3zy W s
3emuu, U Anst JIyHbl — €ro CMJIBHO BBITSHyTasi opOuTa OXBaThiBaja 00a 3THUX
HeOecHBIX Tena. Tak JII0AU BIEpBbIE CMOIIM YBUAETh OOPAaTHYIO CTOPOHY JIyHBI.
Okazanoch, 4TO OHAa PE3KO OTIMYAETCS OT BUAMMOM, MOCKOJIbKY Ha HEW MOYTH
HET TEMHBIX YYacTKOB. ITO CTajl0 KPYMHEHIIMM OTKPHITUEM TMEPBBIX ITANOB
KOCMUYECKOT0 uccieaoBaHus JIyHbl — Halll €CTECTBEHHbIM CIYTHHK OKa3aJics
reoJIOTMYeCKU acCUMMETpUYHbIM. Ha ero BUIMMON CTOpPOHE UMEIOTCS U CBETJIbIC
MaTE€pPUKOBbIE, U TEMHBIE «MOPCKHE» y4YacTKH, a Ha OOpPAaTHOM — CIUIOIIHOMN
MaTepUK.

[lepBoe u300pakeHUE JIYHHOW MOBEPXHOCTH BOJIM3U MPEACTAIO B30PY
3emiiiH B 1966 roay, xorna coBeTckas ctaHuus «JlyHa-9», coBepiiuB nepByio B
MUpe MATKyl0 Tnocaaky Ha JlyHy, nepenaia TelNeBU3UOHHYIO NaHOPAMY
MecTHOCTH. Ha »TuxX m300paxeHusX, CIEIaHHBIX C BBICOTHI OKOJO 1 M, ObuIH
BUJHBI JeTtanu pasmepoM 10 1 mMm. Onrtuko-MexaHuUdeckas TeleKamepa,
nepeiaBlliasl MEpPBYIO JYHHYIO TDaHopaMmy, Obulia co3naHa B MHcTuTyTe
kocMuyeckoro — npubopoctpoenus. C  «JlyHpl-9» Hayanochb  MOUCTUHE
TpuyM@anbHOE IIECTBUE IO IUIAHETaM JTOW CPaBHUTEIBHO MPOCTON MO
KOHCTPYKIIMM, HO OYE€Hb HaJEXKHOW Telekamepbl. «l3ioMuUHKOIN» ee ObLIo
3epKajiblie, TMOKa4yMBarolleecs BBEPX-BHU3 W MOpU  ITOM  MEIJIEHHO
MOBOpPAYMBAIOIIIEECS] BOKPYT BEPTUKAIBHOW OCHU cieBa HanpaBo. C ero noMouibo
co3/aBajach MOCTPOUYHAs 3alUCh BCEro N300paKeHHUS.

3.1 IlepBas ynaunasi mocagka. [lepBbIM KOCMHMUYECKHM ammaparom,
CYMEBILIMM OCYUIECTBUTh MSTKYIO MOCAJAKy U NEepenaTh Ha 3eMIII0 TaHOPAMHbIE
CHUMKHM JIYHHOM MOBEPXHOCTH, CTayia coBeTckas craHuus «JlyHa-9». Bopouewm,
CUTHAJIbI 3TOM CTaHIMKU ObUIM MPUHATHI Ha 3emie He ToubKo B LleHTpe nanbHel
KOCMUYECKOM CBs3W Mnoja EBmaropued, HO U B aHIJIMUCKOM JEpPEBYILIKE
Jlxonpemn-baHk, rae pacnojoxuiach paanooOcepBatopusi MaHUECTEPCKOTo

YHUBEpCUTETa. AHIJIMWCKUE acCTPOHOMBI, CHAENaB MX O0pabOTKy M MOJy4YuB



M300paKeHUE JYHHOW IOBEPXHOCTH, HE CTalM MepeJaBaTb €ro B II€YaTh,
JOKUAsACh, KOT/Ia MEPBBIMU 3TU CEHCALMOHHBIE JAHHBIE ONMYOJIUKYIOT PYCCKHE.
Ho na crnenyromiee yrpo COBETCKUE Ta3eThl MOYEMY-TO BBILLIM 0€3 (hoTorpaduii ¢
Jynel. Hepoymesaromue aHrimyasHe Inocianyd TtenerpaMMmy B MOCKBY, B
Akagemuro Hayk. OTBeTa HE TMOCIEIOBAJIO, TMOJTOMY, TIOCUUTAB ceOs
CBOOOJHBIMM OT JajbHEHIIEro CcoOOJIOJEHHUSI KOPPEKTHOCTH, OpHUTAHCKUE
MCCIIEIOBATENN NTEPENAIN CHUMOK B Ta3€THI. ..

OnyOnukoBaHHbIE B 3amafgHoOW medyaTu (ororpaduu MPUBETU COBETCKHUX
YYEHBIX B y»Kac, CMEHHUBILUIWCA yHbIHUEM. B yxac — oTToro, uro ¢oto ObLIO
KYTKO MCKa)KE€HO, «BOTHAHO» B OOBIYHBIA TeNeBU3MOHHBIA ¢opmar. B
pe3ysbTaTe BCE M300paKeHHE MOJYUYMUIIOCh CKAThIM C OOKOB M PACTSAHYTHIM B
BBICOTY — JIyHHas NOBEPXHOCTh NpPEACTaNa B BHUJAE TOPYALIMX BBEPX Y3KHX
3a0CTPEHHBIX KaMHEH, MEeXAy KOTOpPhIMH ObLIM euie 0oJjiee y3KHe NecHYaHble
00EIHCKH.

B yHBIHME — OTTOro, 4YTO YHMKAaJbHBIE CBEICHHUS, IOJYYEHHBIE
HEBEPOSATHBIMU MHTEJUIEKTYaJbHBIMA U MATEPUAIBHBIMHU 3aTPATaAMH, HE CMOIJIH
OBITH JIOCTOMHO MpPEACTABICHBbl MUPY YEPE3 OTEUECTBEHHbIE MH(POPMAIIMOHHbBIE
CpEACTBA.

[IpyunHy STOMYy M HapoyHO ObLIO He mpuayMarb. Okxazalock, 4YTO
3aIyCTUTh pakeTy Ha JIyHy U MOJy4uTh OTTyAA NEPBbIE MAaHOPaMBbl ObLIO MPOIIIE,
4yeM J0OUTBhCS pa3pelieHusl Ha UX onyOyMkoBaHUe. JIyHHbIE CHUMKHU BO3WJIM M3
MHCTAaHIMU B MHCTaHIIMIO, coOupas paspemaromue noanucu. Hakonen, ocrancs
MOCJIEIHUN 3Tall — CBOE CJIOBO JIOJDKEH OBbLI CKa3aTh PYKOBOJUTENb CTPaHbI
JLU. DbpexHeB, HO MOKa MPOIOJKAIOCH COrJACOBAHUE, HACTYNWJI ITO3JHUAU
BEYep, U €ro peueHo Obuio He OecrnokouTk. [loaTomy nepBblil «aoptpeT>» JlyHbl
MpEeACTal IEpell 4YEJIOBEUYECTBOM  OTPAXEHHBIM B  «KPUBOM  3€pKajie»
panuooOcepBatopuu Jlxonpemi-bank. U ¢akT 3TOT B yepeae NpoOUCXOIUBIINX B
koHIe 1960-X To0B COOBITHIH, CBA3AHHBIX C KOCMHUYECKHMH HCCJIEIOBAHUSIMUA

CIIyTHHUKA HaIleu IIJTAaHCTHBI, OTHIOAB HE OBLT CJIy‘I&fIHBIM. .



3.2 Ilena Bompoca. CrycTs moiaTopa Mecdlla IOCJe IEepPBOro moJera
yejioBeka B kocmoc, ocymiectBieHHoro B CCCP 12 anpens 1961 ronma, B
Coenunennpix llltarax Amepuku mnpousouuio OecnpeneseHTHOE COObITHE —
MpPE3UJEHT CTPaHbl BTOPUYHO B TEUEHHE T0Jla BBICTYNHI C OOpallleHHEeM K
KoHrpeccy. CyThb €ro 3akiroyajach B TOM, YTO «TJIaBHOW 3ajayeil AMEpUKH Ha
TEKyIllee JECATWIETHE JOJDKHA CTaTh OTHpaBKa 4YejgoBeka Ha JIyHy».
Beicrymnennto  KeHHenu  mpenmecTBoBald  TpU € IOJOBMHOM — roja
TpuyMdanbabix ycnexoB CoBerckoro Corws3a B KOCMOCE, U B YaCTHOCTHU TOJIETHI
aBTomMaTudeckux cranuui k Jlyne. [loaromy He00X01uMO OBLIO B3SITh PEBAHIII. ..

Ha Jlynnyto nporpammy HammoHallbHOMY areHTCTBY IO a3POHABTUKE U
kocmocy (NASA) ObutH BBIJICIICHBI OTPOMHBIC acCUTHOBaHUsI. Jlydire Hay4YHbIC
1 KOHCTpyKTOpckue cuiibl CIIA BKIFOYMINCH B OCYIIECTBICHUE MTOCTABICHHOU
3a/1a4H.

Oxono 20 nonetoB k JlyHe aMEepUKAHCKUX aBTOMAaTHYECKUX CTAHLIMH MO
nporpamMmmam  «Peitnmxep», «Cepseitep» un «Jlynap
OpOurep» OBUIM CTPOr0 MOJYMHEHBI MOATOTOBKE K
BbIcafike yenmoBeka Ha Jlyny. JlocraButh Tyna
AKCMEMLHMI0 JIOJDKHAa ObUla TUTraHTCKas pakeTa

«CatypH-V», co3gaHHas 1MoJ PyKOBOJICTBOM BepHepa

¢on bpayHa, HeMEIKOro KOHCTPYKTOpa CHAapsJIOB
«Day», KOTOpPBIA II0CJIE BTOPOW MHUPOBOM BOWHBI
pabotan B CIIA. Ha cBoem mnuke pacxomoB B 1965
roJy 3aTpaTrbl Ha OAMH TOJBKO MPOEKT «AMOJIJIOH»
PaxKeroHocTrenb

(mumotupyembiii moneT Ha JIyHy) COCTaBWIM OKOJIO "CarypH-5"
0,8% BanoBoro BHyTpeHHero mnpoaykra CIHA (mist cpaBHenus: B 2000 romy
CILIA moTpaTtuiu Ha Bce cBou KocMuueckue nporpammbl 0,25% BBII).

Bnpouewm, CoBerckuii Coro3 TakKe HE CTOSII B CTOPOHE OT MOATOTOBKH

MUJIOTUPYEMOTO <«TYHHOT0» moJjieTa. XOTsl HUKaKOH Mmporpammbl 0OHapOI0BaHO

HE 6BIJIO, H O TOM, 4YTO ACJAJIOCh B OTOM HaIIpaBJICHUH, MaJI0O KTO 3HaI,



MOCKOJIBKY BCE€, CBSI3aHHOE€ C HCCIEAOBAHMSIMU KOCMOCa, OBUIO CTpPOTO
3aCEKPEUCHO.

AMepHKa coCpeaoToYnIach Ha MPOrpaMMe BBICAAKH 4yeaoBeKa Ha JIyHy u
OpraHu3oBaja LEJCHANpaBICHHOE TPOBEJCHHE BCEro KOMIUIEKca padoT,
HEOOXOIUMBIX IJisi JOCTHXKeHMs 1enu. [Ipy 3TOoM B enumHoe pycio Obuin
HaIpaBJIeHbl YCUJIUS TPEX, OOBIYHO KOHKYPHPOBABIIUX MEXAY COOOM BeaylIHX
a’poKocMHYECKUX Kopropanuii — Boeing, North American u Douglas.
[Tunotupyemsblii o0ner JlyHsl ObU1 y aMepUKAHIIEB BKJIOYEH B OOIIYIO
IPOrpaMMy «ATIOJIOH.

B CCCP paboTbl Benuch MO JBYM CaMOCTOATENbHBIM IIpOrpaMmam —
obnet Jlynsl u nocajika Ha Hee. VX BBINOJIHSIM KOHKYPUPYIOIIHE MEXIY cOO0M
Kb. Heoxunannas cmepts B Hauane 1966 roga akanemuka C.II. Kopoiesa,
BO3IMJIABIISIBIIETO OOJBIIYI0 YacTh 3TUX paloOT, MpHUBEia JIMIIb K YCUJICHHUIO
KOHKYPEHIIMM, YTO HHMKaK HE CIOCOOCTBOBAJO OBICTpEHIIEMY IOCTHUKEHHUIO
KoHeyHOM  nemu.  He
IIPOBOJIWIIOCH B
Coserckom Corosze u
paboT MO  JeTalbHOU

(boTOCHEMKE  YYacCTKOB

A JlyHbI il TOYHOI'O
flepeoie wana...

BBIOOpa MECT TOCAJKU
nuiotupyemMoro kopabns, B To Bpems kak B CIIA nns sToil menu Obuin
coBepieHbl 13 ycnemHbix nojeToB ctaHuui «Ranger», «Surveyor» u «Lunar
Orbiter.

B cooTrBeTrcTBMM €  BO3MOXHOCTSIMH  OTEUECTBEHHOW  TEXHHUKHU
IUIAHUPOBAJIOCH OTIPABUTh B MOJET JBYX KOCMOHABTOB, U3 KOTOPBIX TOJBKO
OJIMH JoJbKeH Obul BeicaauThes Ha JIyny (y CILIA nerenu 3, BhICaKHBAIUCH 2).
[Ipryem nocaoyHbIA MOYNIb OBLT TAKUM MaJICHBKUM, YTO KOCMOHAaBT BO BpeMs

HauboJee CI0KHOIO ATana MOJeTa — MPWIYHEHU — JOJDKEH ObUl YIPaBIIATH

UM TmpakTtuuecku crosi. [lomumo sToro, mocanka Ha JIyHy U B3JeT C Hee



OCYIIECTBIISUIUCH OJTHUM M TE€M K€ JBUratelieM, 4yTo ObUIo 00Jiee PUCKOBAHHO,
yeM y CIIA, rae ucnonb30Baauch ABa pa3aeIbHbIX JBUTATENS.

Tem He MeHee pabOThl MO OCYIIECTBICHHIO KaK COBETCKOM, TaK U
aMEepUKaHCKOW JIyHHBIX MPOrpaMM LUIM CBOUM 4YE€PENOM, OJHAKO OJHOM U3 HUX
CYXKI€HO ObLIO 3aKOHUUTHCS TPUYMPOM, a IPYyroil — KpaxoM...

3.3 IlpeaBunenue. B pomane «C 3emun Ha JlyHny» Qpaniy3ckuii
nucarenb JKroab BepH Tak onmcan NEpBBbIM IMOJNET JIOAEH BOKPYT HALIETro
cnyTHUKa. OHM MYTENIECTBOBAJIM BHYTPU TUTAHTCKOTO CHapsiga, KOTOPBIM
BEPTUKAJILHO B HEOO BBICTpENMIa TPOMaHAsl MyIIKa, YYT'YHHBIA CTBOJI KOTOPOU
mmnoi 900 dyror (270 M) pasmemaics Moj MOBEPXHOCThIO 3emiin (ceriuac Obl
3TO COOPY)KCHHE Ha3BaJIM IYCKOBOW IIIaxXTOW). ABTOp TPHBEN ONHCAHUC
MHOTOYMCJIEHHBIX MOAPOOHOCTEN MOJIeTa 3a/10T0 10 TOro, KaK ObUIM 3aJI0KEHbI
Hay4HbIE OCHOBBI KocMHueckux nepeneroB. Korna B 1865 rogy poMan Bblien B
CBET, OyJyllleMy OCHOBOIIOJOXKHUKY TEOPHUH
MEXKILIAHETHBIX cooO1eHu K.D.
[MnonkoBckoMy ObuTO Bcero b 8 yer. «C
3emun Ha JIyHy» — He npocTo (haHTacTHKa, a
(daHTacTuka JEUCTBUTEIHHO Hay4Has,
rpaHdyanias ¢ peaJbHOCThIO, TMPUYEM C

pEAIBHOCTBIO, CTABIIEM TaKOBOW  JIMIIb

" , cnycta 103 rosa mocine BbIXOJa KHUTH.
Cracareasiei Mogyms "Anoanouwa 117

[lepBbiii nunOTHpPYyEMBI Kopadib, oOsereBIMA BOKpYr JlyHbI, ObLI
3anyuieH B CoeauneHHbIx LlItatax — Kak B poMaHe, TaK U B J€HCTBUTEIBHOCTH.
Onwucannsiii XKronem BepHoM cHapsi ObUT cieslaH B OCHOBHOM U3 aIOMUHUSA, TO
KE CaMOe MOXKHO CKa3aTh U O Kopalje «AmnoyuioH». bBIW3KK BBIMBIIIJICHHBINA U
peanbHbIi Kopadsu u o macce — 19 u 26 Thic. pyHTOB. U 316CH «TOUHOCTE» XK.
Bepna — 73%... [Ilymka, u3 KOTOpOH ObLI BBINYIIEH <JTyHHBIH» CHapsj,

Ha3bIBaJach KOJyMOMaI0H, KOMaHAHBIN MOAYIb Kopalis «AmnomioH-11» Hocun

ums «KomymOusi».



B kadecTBe BO3MOXHOro MecTa 3amycka cHapsiiga k JlyHe B pomaHe
paccMmatpuBanuch 12 ropoaoB B mrtarax Texac u ®nopuma. Yepez 100 ner
NASA paccMoTpenno 7 BO3MOMKHBIX MECT CTPOUTENBCTBA KOCMOJPOMA, IPUYEM
MMEHHO B TE€X ke JBYX mTarax. HTepecHo, 4To TexaccKuii ropos bpayHCBuUiI
ObLT B 000MX cNKCKax, U 00a pas3a ero oTBeprid. A Bot I'anBecToHCKast OyxTa B
Texace, mpennaraBmiascsi B poMaHe KakK YAOOHBIM JOCTyll ¢ MOpS K MECTy
BO3MOXHOT'O CTPOUTENBCTBA MYILKH, CTajla CBOEr0 POJia KOCMUYECKOW raBaHblo B
peanpHOCTH — Ha ee Oepery, B ropoake Kuumap-Jleiik, mosBuics ILlentp
ynpasieHus nuiotupyembiMu nojietamu NASA, KOTOphiii OOBIYHO Ha3BIBAIOT
XbIOCTOHOM T10 UMEHM OJIMKAMIIEero KpymHoro ropoja. Mecto BooOGpaxaeMoro
pPacnoyIOKeHHsI MYIIKKM — K IOro-BOCTOKY OT (hiopuackoro ropoga Tamma —
HaxoauTcs Bcero Jmiib B 160 kM roro-zamagHee peajbHOr0 KOCMOJpoMa —
Kocmuueckoro nenrpa um. Kenneau Ha mbice Kanasepan, OTKyna cTapToBaiu K
JIyHe «ANOJITIOHBI».

Okunax (paHTaCTUYECKOTO CHapsiga COCTOSI U3 TPEX YEJIOBEK, CTOIBKO e
JroJied ObLIO B cOocTaBe dKuMaxed kopabneid «Anosion». CTapT KOCMUYECKOTO
CHapsi/ia B poMaHe coctosuics BeuepoM 1 nekabps, a Bo3BpallleHHe Ha 3eMII0 —
BeuepoM 11 nekaOps, npu atom nonet amuica 10 cytok. B xu3nu crapt nepsoit
SKCIIEANIMH, oOseTeBliel BOKpyr JIyHbl («AMOIoH-8%»), TakkKe COCTOSIICS B
nexkadpe, HO MoJIeT JuIuics 6 CyToK, a BOT MoJieT ¢ nocajakoi Ha JlyHy kopabiis
«Anomnon-11» — 8 cytok. CHapsg y XKrions Bepna npuBognumics 11 nekaOps,
HO ObUT Oo00paH kopabneM yuiib 29 nexaldps, 4TO MOYTH COBMAAAET C JaTou
MPUBOJHEHUS «AMoJIIoHa-8» — 27 nexadps.

BozBpamascr Ha 3emito, Kak (aHTaCTMUECKHH, TaK W pealbHble
KOCMUYECKHE KOpadiiM cOoBepIIaid MOCAAKy Ha BOAY B CEBEPHON MOJOBUHE
Tuxoro okeana. M3BnedeHne KaOWHBI C SKUMAXKEM M3 BOJALI U B pOMaHe, U B
’KU3HU BBINOJIHSIN Kopabiu Boenno-mopcekux cun CIIIA.

Wnmroctpanuu n3 kauru XKrons Bepua (n3ganne 1918 rona) mokassiBaroT
CTapT JIYHHOM 3KCHEAMIIMU U €€ BO3BpalleHue — MajJieHue B okeaH. Ha kapre

@nopuasl 3 kHuru JK. BepHa B LIEHTpEe HMXKHETO Kpyra — pacIiojOKeHUeE
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(aHTacCTUYECKOM MYIIKH, a B LIEHTPE BEPXHET0 KPyra HbIHE HAXOAUTCS peasIbHbIN
kocMmoipoM Ha Mbice Kanasepain (Cape Canaveral).

3.4 T'wrantckmii ckayok. C dero xe Hayajgach paboTa THEpBOH,
aMEpPUKAaHCKOW, SKCHEeAMIIMK Ha JYHHOW moBepxHocTH? Cpasy mocie Mmocaiku
Kopabyii Ha paBHUHY JiyHHOro Mops CrHokoicTBUs
KoMaHaup «Anosmona-11» Heitn ApMcTpoOHT cOOOIIMII O
panuo B LlenTp ympaBieHus nosertaMu. «XblOCTOH, 3/1€Ch
baza Cnokorictus. Open npusemmics»  (Opiiom,
«Eagle», Ha3bIBAJICS JTYHHBIN KOpaOJIb, o1

KIIPHU3CMIIMIICA>» HMMCJIaCb B BHAY IIOCAaJiIKa Ha JIYHHYIO

TBEP/Ib, «3EMJIIO», a TOYKa MOCaJKU Obla Ha3BaHa bazoii

Henn ApMcTporr -

KOMIHAUD CrokoicTBHS O UMEHHM OOLIMPHOW JIYHHOM paBHUHBI —
"Anonmona 11"

Mops CriokoicTBus).

Ilocne 3TOr0 acTpOHABTHI MPOBEPWIM BCE CHUCTEMBI JYHHOTO MOAYJIA HA
Clydall  HempeaBUIEHHOro  crapra. Jlajee 1o  1iaHy  1en  COH
MPOJOJDKUTENBHOCThIO 4 yaca. I TyT acTpoHaBThl B HapyUIEHHWE HPOrpaMMbl
NOMPOCWIIM pa3pelieHus HayaTh BbIXod Ha JlyHy HememnenHo. OHO ObuIO
nosiyueHo. EjBa KOCHYBIIMCH JIYHHOM MOBEPXHOCTH JEBBIM OOTHUHKOM CBOETO
ckadanapa, Heitn ApMCTPOHT MpPOU3HEC!
«3ITO MaJeHBKHMH IIar JJIsl 4YeJIOoBeKa, HO
TUTAaHTCKUM CKAa4OK U1  YEJIOBEYECTBA.
@®paza, 1o cioBaM caMoro ApMCTpOHTa,

ObLIa «XOPOIIO MOATOTOBJIEHHBIM

HKCIIPOMTOM», 3apaHee BbIOpAHHBIM U3

COTEH HOCTYNHMBIIAX 10 noJeTa
MPEIOKEHUM.
3atem OnapuH, HaXOJWBIIMHCH B | i

JYHHOM MOJYyJI€, C IIOMOIIbIO IIOHYpPa
. . JFEMHBLIE NCALITAHAT AVHHBIX MORVAEH
OnmyCcTuj1 TIOMCIICHHBIM B IIACTHUKOBLIN

nakeT ¢goToanmnapar, KOTOPbIM APMCTPOHT TYT e Cenal Cepuro u3 9 CHUMKOB
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— MaHopamMy MECTHOCTH. 3aTeM APMCTPOHI, COIJIaCHO IUIaHy, CPOYHO B3sUI
nepBbelii  o0Opasel, JIyHHOTO TpPYHTa, <«3a4yeplHYyB» €ro BEpXHHM Ciou
crenuaibHbIM TE(IOHOBBIM MEIIOYKOM Ha JIMHHOW pa3ABUKHOW pydyKe U TYT
K€ MOMECTWJI B KapMaH Ha LITaHWHE cKadaHlpa, HAJEeXKHO 3aCTErHYB €ro Ha
«munydky». Takol oOpa3zel Ha3bIBAJICA aBapUMHBIM U JOJKEH ObLT OpaThes, HE
OTXOJ OT JIYyHHOTO MOAYJS Ha Cllydail, €cliM KakKue-TO 4Ype3BblYaiHbIe
00CTOSITENbCTBA 3aCTaBAT ACTPOHABTOB CPOYHO CKPBITHCS BHYTPU KaOUHBI U
nokuHyTh JlyHy (Takume ke o0Opasipl BHOCICICTBHH OpaluCh € BCEMH
OCTAJIbHBIMU TSTHIO «ATIOJITIOHAMUY).

Tax npowu nepseie 12 MunyT. Criycts emie / MUHYT U3 JIYHHOTO MOAYJIS
Boimien u OnuH OugpuH. Benen 3a 3TMM  APMCTPOHT  CHSUT - KPBILIKY,
3aKpbIBABIIYI0 MaMATHYIO METAUIMYECKYI0 TaOJMYKy € KapTol moJyliapui
3emMild, MPUKPEIJIEHHYI0 K OJHOM M3 4YeThIpeX MOCaJ0YHBIX OMOp JIYHHOIO
MOJyJIs, ¥ Tipouen (mepeaasasi IO paano B XbIOCTOH) HAJIMHUCh, CIEITAHHYIO Ha
HEel Ha aHTJIMHACKOM SI3bIKe: «3/1€Ch JIIOJIU C IJIAaHEThl 3eMJIsl BIIEPBbIE CTYNHIIN Ha
JIyny. Urone 1969 roga or PoxaectBa XpuctoBa. Mbl NpULUIM ¢ MUPOM JJIs
Oyara Bcero yenoBedecTBa». [lol TEKCTOM CTOSUIM MOJANHUCH TPEX ACTPOHABTOB
«Anomnona-11» u npesugenta CIJA Puuyapna Hukcona. B mamsaTe moru0Ommx
uccienoBareneil kocmoca Ha JIyHy ObUIM TOCTaBIIEHBI, @ 3aTEM BO3BpAlLECHbI HA
3emmto meaanu u noronsl 0. INarapuna, B. Komaposa, B. I'puccoma, 3. Vaiita n
P. Haddu (Tpoe mociieqHUX Cropesid NPy UCTBITAHUAX KOpalis «AMOJUIOH» Ha
KOCMOJIpOME).

YacTUuKy JIyHHOrO TPyHTa IUIOTHO CUEIJIEHbI MEXIY cO000il, Mo3TOMYy
cienpl Ha JlyHe OoueHb YETKHME W, N0 pacyeTaM, JOKHBI COXPaHUTHCA TaM Ha
MHOTHE THICSYH JIET.

B 18 M oT nocago4HOro MOyJisi aCTPOHABTHI YCTAaHOBUIIU TEJIEBU3UOHHYIO
Kamepy, KoTopas 3aduKcupoBaja BCIO UX JedaTelIbHOCTh. HakoHer, 42 MUHYTHI
CIYCTS IOCJIE€ TOr0 Kak ApMCTpOHr cTynuia Ha JIyHy, Ha ee MOBEpXHOCTH B /
MeTpax OT MocaAoyHoi KaOuHbl Obl1 ycTaHoBieH ¢(uar CIIA. YrtoOs

HelnoHoBoe mojoTHUile pasmepoMm 90x150 cMm He MOBUCHO OE3KU3HEHHO B
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JYHHOM BakyyMme, MeTalIM4ecKuil ¢rarmrok Obul CHAOXEH MonepevyHon
MepeKIIaInHON, K KOTOpou u kpenuiics ¢iar. Ha ero ycTaHoBKYy yIuio mensix 2,5
MHHYTBI, ITOCKOJIBKY OKa3ajoCh, YTO JIYHHbId TPYHT JOBOJBHO IUIOTHBIM W
BOTKHYTh B HEr0 METAJUIMYECKUH HIECT HE TaK MPOCTO — OH JIErKO yriayOuscs
muiib Ha 10 oM, a emte Ha 10 cM ero npunuiock 3a6MBaTh MOJIOTKOM.

Ha mmpoko M3BECTHOM CHHMMKE «IIEPBOTO 4esioBeka Ha JIyHe» Ha camoMm
nene u3obpaxkeH «BTopoil» — OnasuH OnapuH. Ho B TemMHOM cBeTOQMIbTpE
nuieMa ero ckadanapa sIBCTBEHHO BUJHO oTpaxeHue «pororpada» — Heiina
Apmctponra. [leno B ToM, 4To oTOKamepa OblIa TOIBKO OJHA, MPUKPEIJICHHAs
K ckadanpy ApMcTpoHra, nostomy ororpaduu neporo yenoBeka Ha JIyHe He
cymectByeT. OJJHaKO €CTh MHOT'O TEJIEBU3HOHHBIX KaJIPOB C €r0 M300paKeHUEM,
XOTsl OHU MEHee YeTKue, ueM Qororpaduu.

ACTpOHABTBI CHE€NAIM MHOXXECTBO CHUMKOB JIYHHOW ITOBEPXHOCTH
KPYIHBIM MJIaHOM, (ororpadupysi KakIbli KaMeHb, IPEXJE YeM B3ATh €ro B
kadecTBe oOpasma. CoBepiiias HEOOBITYIO TPOTYNKY B npeaenax 30 M OT TOUKHU
MOCAJIKH, ACTPOHABTHI cOOpaiu B Te(pJIOHOBBIE MEIIOYKH 22 KT 00pa3IoB JTyHHBIX
kaMHel u rpyHTa. Hocuth Takoil rpy3 uMm ObUIO HE TPYJAHO, MOCKOJBKY CHJIa
TshKecTu Ha JIyHe B 6 pa3 MeHbllle 3¢eMHOM 1 00pa3Lbl BECHUIM TaM 4yTh Oosee 3,5
kr. Ha nyHHON nNOBEpXHOCTHM OBUIM pa3MEUIeHbl IMOJOTHHUIIE AJTOMUHUEBOU
donbru ISl yNaBIMBAHHUS YACTHUI[ COJNIHEYHOrOo Berpa (3a0paHHOE 3aTeM Ha
3eMJI0), JIAa3EPHBIA OTpaXKaTelNb ISl U3MEPEHUS PACCTOSHUS OT 3eMiu 10 JIyHBbI
C BBICOKOW TOYHOCTBHO M CEUCMOMETP /I PETUCTPALUU JIyHOTPSICEHUM.
3aBepiiuB nporpammy padot Ha JIyHe, acTpOHaBTHI BO3BPATHIIUCh HA KOpalib U
CTapTOBAJM Ha OKOJIONYHHYIO OpOUTY, ocTaBUB Ha JIyHe mOcaJouyHylO0 CTYIEHb.
[locrie CTBHIKOBKM C OHJABLIIMM HMX Ha OpOUTE OCHOBHBIM KOpabjieM OHHU
OTIPABUJIUCH B TPEXIHEBHBIA OOPATHBIN MyTh JOMOW Ha 3EMIIIO.

OTtcek c acTpoHaBTaMu NMPUBOAHUICA B THUXOM OKeaHE IOro-3arajHee
['aBalickux OCTpPOBOB, HEMOJAIEKY OT arojuia JIOHCTOH. IInmaHupoBaiock, 4TO
HBAKyallMI0 KOCMHUYECKOro KOopalJii M3 OKeaHa BBINOJHHUT aBUaHocel <«J[KoH

Kennenu», HoCAIMKA UMs TOTO, KTO MOJOXHWJI HA4yajgo MPOTrpaMMe «AIOJIIOH.
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Opnnako npe3uaeHT HUKCOH, KOTOPOMY IPEACTOSANIO BCTpEUYaTh aCTPOHABTOB, HE
3ax0Tell, YTOObI 3Ta BCTpEUa aCCOLMUPOBAIACH C UMEHEM €ro MpeIIECTBEHHUKA,
U II0CJIaJl B paliOH IPUBOJHEHUS aBUAHOCEL C HEUTPAIBbHBIM UMEHEM «XOpHET»
(«Illepmienn»), Ha MaayOde KOTOPOTO OH U MPUBETCTBOBAJ BEpHYBIIUXCS C JIYHBI.
Cpazy xe, npsiMO B OKeaHe, Ha acCTPOHABTOB ObUIM HAJEThl OMOU3OJISIIUOHHBIE
KOCTIOMBI, 4YTOOBI HU30€XaTh OMACHOCTU 3apaXeHUs 3eMJIM BO3MOXXHBIMU
JYHHBIMH MUKPOOPTaHM3MaMH. B 3THX KOCTIOMax WX MEPeBE3H Ha BEPTOJIETE
Ha aBWAHOCEI, TJe TOMECTWIH B TEPMETUYHYIO KaOWHY M TMPOXOXKIACHHS
kapanTnHa. Cuas B 3TOW Kamepe C OOJNBIIMM CTEKISHHBIM OKHOM, OHH H
o0maniuchr Mo TelneQoHy C HAXOAUBUIMMCS CHApYyXHM aMEpPUKaHCKUM
MPE3UICHTOM.

3aTeM acTpOHABTOB JIOCTaBMUJIM camojeroM B LleHTp ympaBieHus
nosieraMu BOJM3KM XblocToHa B Texace, rie MoMecTUIN Ha 3 He/leNId B KapaHTHH,
M0 UCTEYEHUU KOTOPOTO HUKAKUX MPU3HAKOB 3apAKEHUsI 0OHAPYKEHO HE OBLIO.
TmwarenpHoe oOcienoBaHME B OMOJOIMYECKOM  OTHOIIEHHH  OOpa3LoB
NpUBE3eHHOro ¢ JIyHbI IpyHTa TaKXe He MOKa3ajo KaKUX-TUOO CIIEOB KU3HH.
[locne »Toro oOpas3upl CTajad BbIABATh JJIsi T'€OJOTMYECKUX MCCIEJOBAaHUN B
pasnuunble 1abopaTopun kak B CIIIA, Tak u B Apyrue crpaHsl.

3.5 Mope xkpu3ucoB. Hajo ckazars, uyTo nojet «AnosmoHa-11» 3actaBun
aMEpUKAHIIEB M3PATHO TOHEPBHUYATh, W BHUHOM TOMYy Oblla COBETCKas
aBTomaTtudeckas cranius «Jlyna-15». CIIIA 8 net roToBuin BbICaJKy YelOBEKa
Ha JlyHy, TiiatenbHO oTpabatkiBas Bce 3Tamnbl nonera. M Bot, 3a 3 AHS 10 cTapTra
«Anomnona-11» cosepuienno HeoxuaanHo Coerckuit Coro3 3amyctun K JlyHe
aBTOMAaTUYECKYI0 CTaHILHUIO, O MporpaMMe IMojeTa KOTOPOM He COoOO0IIaIoCh
HUYET0, KpOME CTaHAapTHOW (Qpas3pl «IIs TPOBEACHHUS JATbHEUIITUX
uccienoBanuii JIyHbl W OKOJIOJIyHHOro mnpoctpancTtBa». Korpa kopabnb ¢
acTpoHaBTaMM MpuOmmkaincs K JlyHe, TO 1O OKOJOJIYHHOH opOuTe yxke
JBUTAJIach, COBEpIIas MaHEBpbI, 3arajoyHas CTaHLHUA, LW KOTOpOW ObuIn
COBEpIIEHHO Hen3BecTHhl. He cronkHercs nu oHa ¢ «AnosuioHom»? Yto oHa

HaMCpCHa IIGJI&TB? He 6YIIGT JIM OHA COo3JaBaThb MOMCXH PAJHUOCBA3HU ACTPOHABTOB
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¢ 3emuieii? NASA noceuiano 3anpockl B MOCKBY, cTapasch MONYYUTh KaKyHO-TO
nHpopMaiuio, KoTopasi MOATBEpAMIA Obl, UYTO MOMEX MoJieTy He OynaeT... Ho B
UTOre aCTPOHABTHI OJIATOMOTYYHO IPUIYHUIUCH U BBILUIM Ha OBEPXHOCTD.

Henb TpuyMpa amepukanckoit JIyHHON mporpamMmsl cTajl JHEM Tpaypa AJis
COBETCKON — B TOT ke JeHb «JIyHa-15» pa3ounack Bo Bpems nocajku Ha JIyny.
beimo oueBnaHO, uyTOo B pasBepHyBuIiemca conepHudectBe CCCP  mblTancs
«3a0UTh TOJ MPECTUKA» — IMPUBE3TH JYHHBIA TPYHT paHblle WIKA MO KpalHen
Mepe OJIHOBPEMEHHO C aMepuKaHuaMmu. M XOTs B3siTUE €ro aBTOMAaTUYECKOU
CTaHIMell Ha (hOoHE MUIOTHPYEMOro TMOJIeTa aMEpPUKAHIIEB HE BBITIIANETO Obl
cToJb 3(PEKTHO, OHO B KAKOW-TO CTeNeHU Morjo noanep:xkarb npectux CCCP
KaK KpyNHEHIIEH KOCMUYECKOW AepkaBbl. OJHAKO ITUM IUIAHAM HE CYKIECHO
ObLIO COBIThCA — coBeTckas JIyHHas mporpamma B OTJIMUKE OT aMEPUKaHCKOMN
pa3BUBaJIACh PBIBKAMHU, OT YYEHBIX M KOHCTPYKTOPOB IMOCTOSIHHO TpedoBaiv
neperHate CIIA, npuuem mro0oit nenoit. BrnocnencrBum npeemuuk C.I1
Koponesa, rnaBublii koHCTpykTOp B.II. MumwuH, roBopuia, 4TO CHOKOHHO
paboTaTh UM MPOCTO HE JABAIH. ..

3.6 Majgo — ne miaoxo. [Ipusestu rpynt ¢ Jlynsr Coerckomy Coro3y
yaanoch guiib B ceHTsaope 1970-ro, cmycTs roa ¢ HEOONBIIUM TMOCIE MoJieTa
aMepHUKaHLEB. 3a 3TO BpeMsl TaM ychena NnoObIBaTh €Ille OJIHa aMEepHKaHCKas
skcnenuuuda. Hama «Jlyna-16» npusesna ckpoMmubie 100 rpamm, HO uX Hay4yHas
IIEHHOCTh ObLTa HE MEHEe BEeJMKa, MOCKOJbKY 00pa3ell 3TOT ObLT B3AT B paiioHe,
U3PSAIHO YAAJIEHHOM OT MECT MOcaaku «AmnosoHoB». Takum obpasom, CCCP
CMOT Y4aCTBOBAaTb B HEMOCPEACTBEHHBIX MCCIIEIOBAHUAX JIYHHOTO IPYHTA MOYTH
HapaBae ¢ CIIIA, xoTopble B X0Je 6 dKCreauuuii mpuBe3an Ha 3emito 382 Kr
00pasIioB.

Jlnst B3siTust oOpaslia aBTOMAaTHYECKUM NyTEM ObLIO CKOHCTPYHUPOBAHO
cnenuanbHoe OypoBO€ YCTPOMCTBO, IO3BOJISBLIEE IMONYYUTh MPOObI Kak
MOHOJIMTHOM TOpOABI, TaK M PBHIXJOr0 JYHHOro rpyHra. ['nmybuna OypeHus
cocraBisyia 35 cM. MasneHbkas pakeTa C BIOXEHHbIM B Hee OypoM, BHYTPHU

KOTOpPOro ObLI JIYHHBIM TPYHT, cTaptoBaia ¢ JIyHbI, UCHONB3Yys B KadyeCTBE
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«KOCMOJpOMa» CBOIO ke Mocaaounyto miatdopmy. [lpu nognere k 3emie map ¢
00pa3ioM IpyHTa OTACTHICS OT «PaKeTKU» (TaK HA3bIBAIU €€ KOHCTPYKTOPHI) U
Ha IapalloTe OIYCTWICS B Ka3aXCTaHCKOM crenu B panoHe J[xe3kasrana. Jlexa
Ha 3eMJIe B 0’KMJIaHWM, KOTJa €ro HauayT, map Bel ceOsl JOBOJIbHO aKTUBHO —
nepeaaBal paguOCUTHaNbl, YTOOBI TpyINa MOMCKAa MOIJIa 3alelIeHroBaTh €ro ¢
BO3/lyXa, U BpEMs OT BPEMEHHU TPOMKO «KPUYAJ» UCTOIIHBIM I'OJIOCOM, UMUTHPYS
KpPUK IUKOW YTKH, TOMOTasi OOHAPYKUTh €ro ¢ OJU3KOro pacCTOSHUS .. .
W3Bneuenne kamcyiabl ¢ OYpOBBIM YCTPOWCTBOM U3 BO3BPAILA€MOI0O
anmnapara MpoMCXOAWIIO TaM, Iie Obula CKOHCTPYMPOBAHA U MOCTPOEHA CTAHIUS
«Jlyna-16» — Ha 3aBoze uM. C.A. JIaBoukrnHa B TOJIMOCKOBHOM Tropojie XUMKHU.
Boipe3annas u3 mapuka Kamcyia Oblia nepenana npeactaButensm HMHcTuTyTta
rCOXMMHUHM W aHaiuTudeckod xwmum uM. B.M. Bepuanckoro (I'EOXU), B
KOTOPOM HaxoJWJIach JIyHHas nmpueMHas jnabopartopus. B 3Toii naboparopun, B
CHEUAIbHOW TEPMETUYHON KaMmepe, 3aloJIHEHHOW a30ToM, Karcyjia Oblia
BCKpbITAa M IPYHT MOMEILEH Ha JIOTOK, U3 HEP>KaBEIOIIEH CTajau, OTKyJa 3aTeM
Opanucek mpoOkl 171 UCCcien0BaHui. BrociencTBun coBeTCKMe aBTOMaTHUYECKUE
CTaHIMM elle JABa)bl MPUBO3WIN HAa 3eMiit0 o0pasubl rpyHTa ¢ JIyHbI, noBens
ux oOmee konuyecTBO A0 300 rpamMm. PaiioHbl ux cOopa ObUIM TaK)KE CHIIBHO
yaaJleHbl OT MECTa BBICAJKU <«AIOJIOHOB», MO3TOMY IOJYYEHHbIE 00pa3iibl
OBbLIM OYEHb MHTEPECHBI, TIOCKOJIbKY JaBald MH(POPMALIMIO O COCTaBE T'OPHBIX
nopoa B Mope N306mus, Mope KpuznucoB n Ha MaTepuKe MEXAY HUMHU.
BpeMeHneM ycnexoB COBETCKOW MpOrpaMMbl MOJIETOB aBTOMAaTUYECKHX
craniuii Ha Jlyny cran 1970 roa. JIBa mecsina cnycTts mocie JTOCTaBKH oOpasua
rpyHTa Ha Jlyny onycrunacek «Jlyna-17», ¢ mocagouHoil miargopmMbl KOTOpOH Ha
MOBEPXHOCTh ChEXaj MEpPBBIH B MHUpE ABWKYLIMUHCSA anmapar s paOoThl Ha
WHOIUIAaHETHOM  MOBepXHOCTH —  «JlyHoxon-1». Dtor ammapar Obll
CIIPOEKTUPOBAH U MOCTPOEH Ha 3aBojae uM. C.A. JIaBOUKMHA MO PyKOBOJICTBOM
['maBaoro xoHctpykrtopa ['.H. baGakuna, a ero xomosas yacTte — 8 KoJjec ¢

OTACJIBbHBIM [JI KaXXJA0ro JABUIaTciicM, CHpsATaHHBIM BHYTPH OCH, — B
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JICHUHTPAJICKOM WHCTHTYTE TPAHCTIOPTHOTO MAaIIHHOCTPOCHUS
«BHUHWTpancMar».

«JIynoxon-1» npopadotan 10 mecsues, unn 11 nynnusix gaeit. OH nporuen
10,5 kM U BbIMOAHUI UccienoBanus rpyHTa 6osee yeM B 500 Toukax. Ha 3emitio
uM Obuto nepegaHo Oonee 200 neTanbHBIX MAHOPAMHBIX U300pa’KEHUN JTYHHBIX
JaHAMA(TOB.

«JlyHoxon-2» ObUT BBICAXEH Ha
BOCTOYHOM Kparo Mopsa  SlcHocty,
HEMOJAJIEKY OT TOPUCTOH MECTHOCTH
JyHHoro Marepuka. OH mnepeaBuraics
ropasgo ObIcTpee CBOEro  CTapllero
Opata u Obul oOopymoBaH OoJiee

ckopoctHOl TB-kamepoil. 3a 4 mecsua

Jvaoxoa-1

BTOPON «CTpaHHUK» mpoexan 37/ KM, HO
ero JajnbHeie paboTe noMeman Neperpes anmnapaTypbl, pa3sMeIeHHOW BHYTPU
kopnyca. Cilydunoch 3TO U3-3a TOTO, YTO BJOXHOBJIEHHBIE XOPOIINMH XOJOBBIMU
Ka4ueCTBAaMH JIYHOXO/1a UCCIEN0BATEIN PEIIUIIA BHEXATh MPSMO BHYTPb CBEXKETO,
OKPY’KEHHOTO TOJIEM KaMHEMN JTyHHOTO Kpatepa. [ pyHT BHYTpH KpaTepa oKa3ajics
OUYEHb PBIXJIBIM, U JYHOXOJ J0JT0 OyKCOBal, MOKa 3aJlHUM XOJIOM HE BblOpascs
Ha MOBEPXHOCTh. [Ipu 3TOM OTKMHYyTas Ha3aJ KpbIIIKAa C COJHEYHOU OaTapeei,
BUJIUMO, 3a4eplHyjla HEMHOr0 TpyHTa C Baja, OKPYKAKOULIEro KpaTep.
BrocnenctBum npu 3aKpbITUM KPBIIKA Ha HOYb JUIS
COXpaHEHHMs TeIula BHYTPH ammapaTta 3TOT TPyHT Honai |y %

T
Ha  BCPXHIOIO MOBCPXHOCTL  JIYHOXOOda U cTal

Ml
. .
e
!
i

OOpazlbl AYHHONO FPpYHTa

TEIUIOU30JIATOPOM, YTO BO BPEMS TYHHOTO JHS MIPUBEIIO
K MIEpPEeTpeBy anmnapaTypbl U BEIXOAY €€ U3 CTPOS.

3.7 3adBenme nam nay3za? [locnennuii moyetr no nporpamMmme «AMOJIOH»
cocroszicsi B koHue 1972 roma, a yepe3 4 rojga MNpeKpaTWIMCh U TOJIETHI
COBETCKMX <«IYHHMKOB». Jlumib yepe3 aBa jaecsitka jet, B 1990 roxy, cBoi

HMCKYCCTBEHHBIH CIIYTHUK «XuUTeH» nocinajia K JIlyHe fInonus, craBmas TpeTben
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«IyHHOW JiepKaBoil». 3aTeM ObUIO emle JBa aMEpPUKAHCKUX CIyTHHKa —
«Clementine» (1994 rox) u «Lunar Prospector» (1998 rox). Ha atom moseTs! k
Jlyne onsath 3amepsin. KOHKpeTHBIE TUIAHBI 3aIIyCKOB aBTOMATUYECKUX CTaHLIUN
ecThb Y EBpOonencKkoro KocMu4eckoro areHrersa u y Anonuu. IlepcrnexruBasie —
y Kurtasg nu Unauu. Ho Bompoc o nanbpHElIeM aKTHBHOM HCCIIEIOBaHUM JIyHBI

OCTAaCTCA OTKPBITBHIM.

4.Habupaem o6opoThI

Havancs xocMuueckuii BeK, NPHILIO BpeMs OCBOCHHUS KOCMUYECKOIO
npoctpaHcTBa. Ilomumo JlyHBl CylIecTBYIOT W Apyrue OOBEKThl Halen
ConHeuHON CUCTEMBI, HYXXJalolMecs: B UccieoBaHuU. IMEeHHO Tak Hadanoch
BpEMsI OCBOCHHUS IUIAHET MPH MMOMOIIHM aBTOHOMHBIX OECHUIOTHBIX KOCMUYECKHUX
ctaniuii. KocMudeckux cTaHLMM, 3aMylIeHHBIX B KOCMUYECKOE MPOCTPAHCTBO,
ObLIO0 OO0JBIIOE KOJMYECTBO, HO CaMble KPYNHbIE MPOEKTHI S MONBITAIOCh
pPaccMOTpPETb...

4.1 «Mapunep-10» u Mepkypuii. «Mapunep-10» — eIUHCTBEHHbIN
KOCMHMYECKMW  amnmapar, HUCCIEA0BABIINN
Mepkypuii. Cenenust, nonydeHsie um 30
JeT Hazax, [0 CHUX TOp  OCTaroTCs
HAWJy4IlIUM HCTOYHHKOM UHMOpMamnuu o0
sroi  manere. Iloner «Mapunepa-10»

CUUTACTCSA HMCKIIOYUTCIBbHO YCICIIHBIM —

BMECTO HAMEYCHHOTO 10 IIAHY OJHOTO PA33 siznumep-10 Ha pore Mepiypus
OH MPOBEJ MCCIEIOBAaHUA MJIaHEThl TPWXKIbl. Ha cBeeHUAX, MOJyUYEHHBIX UM B
XOJIe T0JIeTa, OCHOBAaHbl BCE COBPEMEHHBbIE KapThl MepKypusi U MOAABISIOLIEE
OOJBIIMHCTBO JAHHBIX O €ro (Qu3nyeckux xapakrepuctukax. CooOumB o
Mepkypun BCiO BO3MOXHYI HH(ppManuio, «Mapunep-10» ucuepnan pecypce
<OKU3HENIESITEIbBHOCTU», HO U JIO CUX MOp NPOAOKAET 0€3MOJBHO JABUIATHCS IO
MpexHEeNH TpaeKTOpuH, BCTpeuasich ¢ Mepkypuem kaxjbie 176 3eMHbIX THEH —

TOYHO 4Yepe3 ABa oOopora ruiaHeTbl Bokpyr CouiHIla M 4Yepe3 Tpu obopora ee
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BOKpPYT cBoel ocu. M3-3a TakOW CUHXPOHHOCTHU JBMXKCHHUsI OH BCErJa MpOJIETACT
HaJl OJTHUM U TEM € PallOHOM IIJIAHEThI, OCBelaeMbIM COJTHIIEM, TOYHO MO/ TEM
K€ YIJIOM, KaK U BO BpEMs CaMOro EPBOr0 CBOETO MPOJIETA.

4.2 «Mareanan». «Maremian» sBJISIETCS CaMbIM YJa4HBIM MPOEKTOM IO
uccnenoBanuio Benepol. Haumnas ¢ 1989 roma kocmudeckomy KopaOiro moj
Ha3BaHHEeM «Maremian» yaasoch CO34aTh
Oosiee moApoOHYHO KapTy BeHepwl, yeM ero
MpeaIIeCTBEHHUKaM. {11 3TOro mpuMEHSIUCH
MOIIHbIE PaauOIOKAIMOHHbIE PpUOOPHL.
«Marennan» o60Hapyxwi, uyto Oonee 80%
MOBEpXHOCTH BeHepsl — 3TO paBHUHA U3
3aTBEPACBIIEH JIaBbl, BBITEKIIEW W3 MHOTHUX
TBICSAY BYJIKAHOB, MOKPBHIBAIOIIMX ILUIAHETY.
Bcrony Ha BeHepe BcTpeuaroTcs CBUAETEILCTBA

BYJIKAHUYECKOW AKTUBHOCTU. TaM  MHOro

KpPYT'OBBIX o0Opa3oBaHuii, OKPY>KEHHBIX

Crapr "Marennana®™ c venhoka
"Arnantac” B mae 1989 roga TPEIMHAMM M JMHUSAMH, HAIOMUHAIOIIUMH

nayTuHy. Takoe siBIeHHME BCTpedaeTcs TOJIbKO Ha Benepe. Yu€Hble mosararor,
YTO 3TU 00pa30BaHUsl BO3HUKIIM B T€ BPEMEHA, KOIla CHU3Y, TOJIKas U pa3pyuias
KOpY IUIaHeThl, MOJHMMAjach paciulaBieHHass nopoaa. Kpome Ttoro, Ttam
HMMEIOTCS KyToJI000pa3Hbie 00pa3oBaHus U3 JaBbl, IPO3BAHHBIC OJIMHAMU.

4.3 «MapuHep» n uccienoanusa Mapca. Ilepseie porocHumku Mapca
u3 KocMoca Obutn caemansl B 1965 rony
aMEepUKaHCKUM KOCMHUUYECKUM KopabsiéM
«Mapunep-4». Crano scHO, 4TO TEMHBIE MATHA

OTHIOAb HC PACTUTCIBHOTO IMPOUCXOKIACHUA U YTO

Ha Mapce HCT HAKAKHWX HUCKYCCTBCHHBIX KAHAJIOB, “Mapunepna opbure Jemmn
HC rOBOpr Y)Ke (0] rOpOIIaX, a €CTb TaM TOJIBKO By.HKaHBI, HAaCKBO3b CYXI/IC,
OBUTBHBIC pPaBHUHBI W KpaTepbl. Jpyrue kopabmmu «MapuHep» OOHApYXUIU

TUTAaHTCKUM MOTYXIIMHM BYJIKaH, MOJy4YMBIIMK Ha3zBaHue ropa Omumm. OH BTpoe
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BhIle DBepecta u gocturaet 600 km B mupuny. KomoccanbHas gojivHa psjaoM ¢
HuM, aauHoM 4500 km m mmpunHod 600 kM, HazBaHa JoauHOM «MapuHepa.
[Tomumo kopabieit cepun «Mapunep», B 1976 rogy k Mapcy Oblin OTIpaBieHbl
IBa KOCMHMYECKMX Kopabnsi «Buxkuur». WX wnenpio OBUJIO YCTaHOBHT,
CYLIECTBYIOT Jiu Ha Mapce Takue (pOopMbl )KU3HU, KaK OAKTEPUH WIIN JTUIIATHUKY.
OHu chenaniv CHUMKM € OpOMUTBHI, a 3aTeM MX [OCAaJOYHbIE MOAYJIH ObLIU
CHYLIEHbl Ha MOBEPXHOCTh Mapca Ha mapaintorax, 4roosl cienath GoTorpapuu
KPYIHBIM IIJIAHOM.

4.4 UccaenoBanus IOmnmrepa. "[luonep-10", mepBblii KOCMUYECKUN
anmnapar, 3amyueHHblii B Mapre 1972 r. k
Onurepy, nocTur nenu TOJIbKO B JekalOpe
1973 r. OcHoBHOI ero 3agaueid ObLIO
U3y4eHUEe  YCJOBHUH B  OKPECTHOCTSX

Onurepa u  mnonyuenue  ¢oTorpaduil.

Panuousnyuenue ¢ lOnurepa (COBEPUICHHO pa6oums mogyns -mo,,.ep_m--
ciydaiiHo oOHapykeHHoe B 1955 r. b.®d.bspkom u B.Dpankmunom, CIIA)
yKa3aJio Ha CYMIECTBOBAHUE OYCHb CHIILHOTO MAarHUTHOTO MOjsi. CYUTAIOCH, YTO
y lOmnurepa momkHBI OBITH 30HBI TOBBINICHHONW WHTEHCUBHOCTH KOCMHUYECKOTO
U3JTY4CHUS, TOAO0OHBIC paJUAIMOHHBIM TosicaM 3eMJId. YUYCHBIE OIacalicCh
Bo3elicTBHs pamuarnuu FOmutepa Ha TpUOOpPHI, YCTAaHOBIEHHBIE HAa Kopaoie,
0ocoOeHHO moToMmy, uto 'lluonepa-10" gomkeHn ObUT TPOJETETH HAJ,
AKBATOpPHANTBHBIMU paiioHamu tOmuTepa, rie MHTEHCUBHOCTh paauallii JOJDKHA
Obl1a OB OBITH HAMOOJIBIIICH.

Ha camom nene ammaparypa "lluonepa-10" pabGorana mpekpacHo. OH
npowen Ha pacctossHuM meHee 132000 kM ot IOmurtepa u mepenan naHHbBIE O
MAarHUTHOM TI0JI€ , KOTOPOE 0Ka3aJI0Ch XOTS U MOIIHBIM, HO UHBIM TI0 CTPYKTYPE,
4eM 3eMHOE a TaKkKe O 30HaxX paauarnuu. [[pubopsl KOCMHUYECKOTrO ammapara
noutu 3amkanuBanu. Ecnu "lluonep-10" momomen Onwke, paauaius COBCEM

BbIBeNa Obl ux u3 crpod. [locne Bcrpeun ¢ FOnurepom "Ilnonep-10" Hauan cBoe
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OeckoHe4YHOe nyTemecTBue B npocTpancTBe. OH NokuHYyJA CONHEUHYIO CUCTEMY
B 1980-x ronax.

4.5 «Iluonep-11». B ampene 1973 r. Obu1 3anymen “l[luonep-11°,
KOTOpBIM Joctur okpectHocTed HOmurtepa B nekabpe 1974 r. Ha stor pas
COJIKEHUE C TUTAHETOM MPOUCXOJUIIO CO CTOPOHBI €€ MOJIF0CA; KOCMHYECKUH
KOpabJib CpaBHUTEIBHO OBICTPO MPOLIET Yepe3 SKBAaTOpUAJbHbIE paNlOHBI,
yCHeIHO H30€kaB ONacHOro BO3AeUCTBUS paauanuu. llomydeHHble AaHHBIE
noaATBepaAMiIn pe3ynbrathl ' IInonepa-10". 3arem, mpoias mumo HOnutepa,
"TInonep-11" Bolien Ha apyryro opouTy s Berpeuu ¢ CatrypHom B 1979 1.

4.6 lopora k Ypany kopaduasa «Bosixskep-2» CtapToBaB ¢ KOCMOJIpOMa
Ha Mbice Kanasepan (mrat ®nopuna, CIIIA) 20 aBrycra 1977 rona, «Bosymkep»
noctur Ypana noutu 9 ner cmyctsa. UToObl 10OpaThCcs B TaKylO Jlajib, CTAHLUUU
MPUILJIOCH MO JOPOTe BOCHOJb30BATHCS MOMOIIBIO JBYX KPYINHEHIIMX IJIAHET
Conneunoit cuctembl — FOnutepa n CatypHa. Kaxknas n3 HUX CBOMUM MOLIHBIM
IPaBUTALIMOHHBIM TIOJIEM OKa3aja CHUJIbHOE BO3ACHCTBUE Ha KPOIICUHYIO
CTaHIMIO. B pe3ynbTaTe 3TOr0 €e CKOpOoCTh BO3pacraja, a TPAaeKTOpHs MoJeTa
PE3KO U3MEHSIaCh, U CTAHILMS caenana 2 KpyThIX JIEBBIX IMOBOPOTA, MPEKIE YEM
BBIIILJIA B PACUETHYIO TOUKY BCTpeuu ¢ YpaHoMm 24
STHBAPSI 1986 roga. bmaromaps  Takum
IpPaBUTALIMOHHBIM  MaHeBpaMm  «Bosmxep-2»
nobparncs 10 YpaHa HaMHOTO ObICTpee, YeM €CJIH
Obl OH TPEOJO0JIeBaJl BECh MYTh JIMIIb HAa TOM
CUJIOBOM HMITYJIbCE€, KOTOPBIA OBbUT UM MOJy4YEH

pu cTapTe ¢ 3eMIu — 3TO 3aHs10 Obl okojo 30

JIET, TO €CTh OH €lle 0 CUX NMop Obul OBl HA MYTH -
Tpaexropa RORETE xopabna

"Borgwep-2"
K Ypany. CTpeMUTEIbHO MPOMYABIIKNCH BOJIM3U S

VYpana, «Bosmxep-2» codpan MHOrO HOBOM MH(popMaIuy 00 3TOW CTpaHHeHen
U3 TUIaHET. BONBIIMHCTBO CBEIEHMM, U3BECTHBIX CEroJHs 00 YpaHe, moJly4eHbl
OyKBaJlbHO B TEUYEHHE HECKOJIbKMX YacoB, IOKAa CTaHIMUS HAXOJWJach

noOJM30CTU OT IUIaHEThI, poJeTas Ha paccTosHu 81 500 kM OT MOBEpXHOCTHU
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00y1akoB co ckopocThio okoso 46 000 km/a (mpumepno 13 kwm/c). Tenexamepsr,
YCTaHOBJICHHbIE Ha Bpamlarouieics miarGopme, MOCTOSIHHO BEIUM CBEMKY
IUIAaHETbl U CIYTHUKOB, MOBOPAYMBASICh aBTOMAaTUYECKH IO 3apaHee 3aJaHHOU
nporpamme. Bo Bpems mposnera «Bosipkepa» och BpallleHHs YpaHa, Jekalas
MOYTH B TUIOCKOCTHU €ro opOuTHI, Obljia HampapiieHa B cTopoHy CoJiHIIa, TOATOMY
Ha MOJY4eHHBIX (oTorpadusix M300paxKeHO TOIBKO HOKHOE, OCBEIICHHOE B TOT
nepuoj mnonywapue IuiaHeTsl. Ha cHuMkax Obuin  HaiijeHsl cpasy 10
HEU3BECTHBIX paHee MalblXx COyTHUKOB! A 5 OOJbIIMX CHYTHUKOB
chororpadupoBaHbl Tak MOJAPOOHO, KAK WX HEIB3sl PACCMOTPETh HU B OJUH
teneckon. OOHapykeHO ObUIO CTaHIMEM M MAarHUTHOE Moje YpaHa, a Takxke

UCCIJIEOBAHO CTPOEHHUE €r0 MarHUTOC(EPBI.

5. JocTUXKeHns B OCBOEHMM KOCMOCa
Ha cnyxbe y yenoBeyvecTBa

Knaccudukanus kocmuueckux ammapatoB (KA) sBasercs 3amadei
JOBOJILHO TPYAOEMKOM, MOCKOJIBKY KaXAbld anmapaT YHUKaJIeH, a Kpyr 3ajad,
pemaeMbix HOBBIMU KA, noctossHHO pacmupsiercs. OnHaKo eciii paccMaTpUBaTh
KOCMUYECKHE amnmaparbl C TOYKM 3PEHMsS] MPAKTHUECKOW MOJIb3bl, TO MOXHO
BBIICJIUTh OCHOBHBIE KAaTErOpPHH, OIpEAesieMbleé UX LEJEBbIM Ha3HAYEHUEM.
Hau6onee BocTpeOOBaHHBIMU HA CETOAHSILIHUMN JEHB SBIIAIOTCS CIYTHUKU CBSI3H,
HABUTAIlMOHHbBIE, JUCTAHIIMOHHOIO 30HAMPOBaHUs 3eMiId U Hay4yHble. CIlyTHUKA
BOCHHOIO Ha3HAYE€HUsS U CIYTHUKU-PA3BEIUMKU COCTABIIAIOT OTAENbHBIN Kiacc,
HO MO0 CYTH CBOEW OHU PELIAIOT T€ e 3aJ1a4M, UTO U UX «MHUPHBIE» COOPATHS.

5.1 CnyTHuxku-cBs3ucTbl. CBS3UCTHl OJHUMU U3 NEPBBIX MOJYUHIU
MPAKTUYECKYIO BBIFOAY OT 3allyCKa CHYTHUKOB. BbiBeleHHE Ha OKOJIO3EMHYIO
OpOUTY CHYTHUKOB-PETPAHCIATOPOB MO3BOJWIO B KpaTdyalllue CPOKU PEUIUTh
npoOJjieMy YCTOMYMBOM BCEMOTOJHOW CBSI3W Ha OOJIbIIEW 4YacTu oOuTaeMou
Tepputopur. IlepBrIM KOMMEpPYECKUM CIYTHUKOM OBbLT MMEHHO CHYTHHK CBSI3U
— «Ox0-2», 3anymenablii CIHA B 1964 rony u mo3BONMBIIMI OpraHU30BaTh

nepeayy TeJICeBU3UOHHBIX NMporpamm u3 Amepuku B EBpory 63 ucnosib30BaHus
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KaOeNnbHBIX JUHUN CBA3U. B 3TO ke Bpems CBOM CHYTHHUK CBA3M «MomaHus-1»
o1 co3gan U B CoBerckom Coroze. Ilocne pa3BepThiBaHUST HA3€MHOM CeTH
ctaHiuii «OpOuTa» BCe PErvoHbl Hallel OONBIION CTPAaHbl MOJYUYMIH JTOCTYN K
[lenTpanbHOMY TENEBUACHUIO, a KpoMe TOro, ObUIa pelieHa mpodiema
OpraHu3alyy HaJeKHOW M KaueCTBEHHOW TesieOoHHOM cBsizu. CIIyTHUKH CBA3HU
«MonHusS» pa3MenaIuch Ha BBICOKORJUIMNTHYECKUX opOuTax c amoreeM B 39
000 xm. [lnga wnened HeENmpepbIBHOTO BellaHUs Oblla pa3BepHyTa Lejas
IPYNIUPOBKA CHYTHUKOB «MOJIHMSI», JIETaBIIUX B Pa3IUYHBIX OpPOUTATBHBIX
miockocTsax. Hazemuwie ctaniuu cetu «OpOuTa» ObUIM CHAOXEHBI JIOBOJHLHO
OOJBIIMMHU AHTEHHAMH, KOTOpbIE C TOMOILIBIO CEPBONPHUBOIOB OTCIIEKUBAIU
JIBUKEHUE CITyTHUKA IO OpOUTE, NEPUOJNYECKH MEPEKII0YasICh HA TOT, KOTOPBIN
HaxomuTcs B 30HE BuauMocTH. C TeYeHMEM BpPEMEHHM B IIpolecce
COBEPILIEHCTBOBAHMSI AJIEMEHTHON 0a3bl U YJIyUlIEHUSI TEXHUYECKUX MapaMeTpOB
OOPTOBBIX U HA3EMHBIX CHCTEM MPOU30IIIa CMEHA HECKOJIBKUX MOKOJEHUN TaKUX
cnyTHUKOB. Ho ¥ 1o ceil 1eHb rpynnupoBKY CITyTHUKOB ceMercTBa «MonHus-3»
oOecreunBalOT nepeaadyy uMHGopMauuu no Bcel Tepputopun Poccum u 3a ee
MIpEAEBI.

Co3nanve MOIIHBIX pakeT-Hocutenel Tuna «llporon» wu «/lenmpra»
MO3BOJIMJIO OOECHEYUTh JOCTABKY CIIYTHUKOB CBSI3M Ha T€OCTAllMOHAPHYIO
KpyroByto opouty. Ee ocobeHHOCTh cOcTOUT B TOM, uTo Ha BbicoTe 35 800 kM
YTJIOBAsl CKOPOCTh BPAILIEHUS! CIIYTHUKA BOKPYT 3€EMJIM paBHA YIJIOBOW CKOPOCTH
BpamieHus: camoil 3emuu. [loaToMy CyTHHK, HAaXOASIIUIICS HA TaKo opOuUTe B
IJIOCKOCTH 3€MHOTO JKBaTtopa, Kak Obl BUCHUT HaJ OJHOM TOukoi, a 3
reoCTallMOHAPHBIX CIYTHHUKA, PACMOIOXKEHHBIX 1moj yriioM 120°, oGecneunBarot
0030p Bcell MOBEPXHOCTU 3€MJIM, 32 HUCKIIOUYEHHEM TOJBKO MPUIOISAPHBIX
paiioHoB. IlockonbKy 3amada MOAJNEpPXKaHMUS CBOETO 3aJaHHOIO ITOJIOKEHMS Ha
opOuTe BO3JIaraeTcsi Ha caM CIYTHHUK, TO HCIOJb30BAHHE I'€OCTAIMOHAPHBIX
KOCMMYECKHX anmapaToB MO3BOJWIO CYLIECTBEHHO YIPOCTUTh HAa3€MHbIE
cpeacTBa mpueMa-niepenayn uH@opmaruu. Otnana HEOOXOAUMOCTh CHAOXKaTh

AHTCHHBLI NIPUBOJaMU — OHH CTaJIM CTAaTHYHLBIMU, W IJId OpraHU3allK KaHajla
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CBS3W HUX JOCTaTOYHO BBICTABUThH JHIIL OJHAXKIBI, NPU TEPBOHAYATHLHOU
HacTpoiike. B uTOore HazeMHas ceTh MOJIb30BaTENel OKa3ajlach CYIIECTBEHHO
pacuiupeHHod, u  uHboOpMaUMs ~ CcTalla  TOCTYNaTh  HEMOCPEICTBEHHO
notpeburtento. CBUACTENIBCTBO TOTO — MHOXECTBO MapaboIMueCKUX aHTEHH-
TapesoK, PAaCMOJIOKEHHBIX Ha JKUJBIX JOMax Kak B
KPYITHBIX TOPOJIaX, TaK U B CEJILCKOU MECTHOCTH.
[lonauany, korma KOCMOC OBUT «IOCTYIECH»
tonpko g1 CCCP wu CIIA, xaxnmas wu3 cTpaH

3a00THIIaCh  UCKIIIOUYUTEIBHO 00  yIOBIETBOPEHHUH

COOCTBEHHBIX TNOTpeOHOCTE U amMOuuui, HO CO
Tenedon cRYTHAKOBOR

BPEMEHEM CTaJIO MOHSATHO, YTO CITYTHUKHU HY)KHBI BCEM, cucrens: camzn MHMAPCAT
Y B UTOr€ MOCTENEHHO HAYaJIu MOSABIATHCS UHTEPHALMOHAIBHBIE MTPOEKTHI. OIUH
U3 HUX — co3aaHHas B koHie 1970-x romoB oOmiegocTymHas cucTeMa
rnobanbHoM  cBsi3u  IHMAPCAT. OcHOBHBIM €€ Ha3HauyeHUEM  ObLIO
MPENOCTABIEHUE MOPCKHM CyJaM YCTOWYMBOM CBSI3M IIPU HAXOXKICHUU B
OTKPBITOM MOPE M KOOPAMHALMUS JEMCTBUM BO BPEMSI CHIACATEIIbHBIX OIEPALIUAM.
Ceiluac MoOOWIbHAsE CBA3b yepe3 cucremy crnyTHUKoBOM cBsizu MHMAPCAT
oOecreynBaeTcs NOCPEACTBOM NEPEHOCHOI'0 TEPMHUHAJIA PA3MEPOM C HEOOJBIION
kerc. Ilpy OTKpBITMM KpBIIKM <«4YE€MOJAHYMKa» C BMOHTUPOBAaHHOM B Hee
IJIOCKOW AaHTEHHOM W HABEACHMM JITOM AHTEHHBl B IIPEANOJIAracMbli panoH
HaxO0JICHUSl CIIyTHUKAa YyCTAHABJIMBAETCS JBYCTOPOHHSS TOJIOCOBAsl CBA3b, U
o OOMEH JIaHHBIMU HPOUCXOJUT CO
R & CKOPOCTBIO J10 64 KHIIOOUT B CEKYHIY.
. ITpuuem CEeroaHs YeThIpe
COBPEMEHHBIX CIyTHUKA
%‘W e 00€CIeYMBaAIOT CBS3b YKE HE TOJBKO

CTaHLHA PACNPEAZNEHHA — Ha MOpe, HO W Ha Cylle, OXBAaThbIBas

e Hopeerdu

fIDUMHYWM REePERaYn BalHblX CRYTHIAKOBOR
CHCTEMB! CBRAZY FEHMAPCAT

npoctuparourytocs ot CeBepHoro 10 KOKHOTO MOJAPHOTO Kpyra.

OTPOMHYIO TEPPUTOPHUIO,
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JlanpHenmass MHUHMATIOpU3alUs CPEACTB CBSA3M U HCIOJIB30BaHUE HAa
KOCMUYECKHUX anmnaparax BbICOKOA()(EKTUBHBIX aHTEHH NPHUBEIH K TOMY, YTO
CIOYTHUKOBBIM TenedoH mnpuoOpen «KapMaHHBIA» QopMar, Majao dYem
OTIUYAIOUIUIICS OT 0OBIYHOTO COTOBOTO.

B 1990-x romax mo4TH OJHOBPEMEHHO HAuajoCh Pa3BEPThIBAHUE Cpa3y
HECKOJIBKHX CUCTEM MOOMIIBHOM
[IEPCOHAIIBHOM  CIyTHUKOBOW  CBS3M.
CHavana MOsSIBUJINUCh HU3KOOPOUTAJIbHbBIE
— IRIDIUM («HUpunnym») u GLOBAL
STAR («I'mo6an Crap»), a 3arem
reocTaoHapHas — THURAYA
(«Typaiia»). Y

Cucrema  CIyTHMKOBOW  CBSI3M

8

2 fiprMepHan 30Ha PICHOAONEHAR

«Typana» HUMECCT B CBOCM COCTaB€ IIOKa CRY THIAKOB CrCTeMbl “Viprnainym™

reoCTallMOHAPHBIX CIYTHUKA, TO3BOJIAIONIMX MOJJAEPKUBATh CBSI3b HA OOJbLIEH
yacTh AQpPUKaHCKOrO KOHTUHEHTa, Ha ApaBUIICKOM MoJyocTpoBe, Ha CpenHeM
Boctoxke u B EBpore.

Cucrembl «Upunnym» u «l'noban Crap», cxoxkue Mo CBOEd CTPYKTYpeE,
UCIIOJIb3YIOT TPYNIUPOBKH U3 OOJBIIOr0 YKCiIa HU3KOOPOUTATIBHBIX CIyTHUKOB.
KocMuueckue anmaparsl HOOYEPETHO NMPOJETAIOT HAJ AOOHEHTOM, CMEHSS JApYyT
Apyra, NoAAepKUBas TEM CaMbIM HEMPEPHIBHYIO CBA3b.

B «Upuanym» BXxonutr 66 CHIYTHUKOB, BpaIlAIOIMXCS HA KPYTrOBBIX
opoutax (Beicora 780 KM OT MOBEPXHOCTH 3eMjM, HakjIoHeHue 86,4°),
pPa3MENIEHHBIX B IECTH OPOUTATBHBIX IIOCKOCTSX, M0 11 ammapaTtoB B Kax oM.
Orta cuctema obecneunBaetr 100-nmpoLeHTHOE TOKPBITUE HAIIEH MIIaHETHI.

«['noban Crap» Bkitouaer B ceOsi 48 CIyTHUKOB, JIETAIOIIUX B BOCHBMU
opOMTaIbHBIX IIOCKOCTAX (Beicora 1 414 kM  oOT
MOBEPXHOCTH 3eMJd, HakioHeHue 52°), mo 6 ammapaToB B

Kax 10, o0ecneunBasi 80-ipolIeHTHOE MOKPHITHUE, UCKITIOYAs

IIPUIIOJIAPHBIE PANOHBI.
OfwK 13 CRYPTHAKOS
““pugeym "
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Mexay AByMs DJTUMU CHCTEMaMHM CIYTHUKOBOM CBSI3U CYILIECTBYET
npUHIUIHANbHOE oTianune. B «Mpuauyme» tenedoHHbI curHan, noCcTynuBILIAN
Ha CIYTHHUK C 3eMJIH, MepeaeTcs Mo IENoYKe Ha CIEAYIONIUNA CIyTHUK 0 TeX
Mop, MOKa HE JOCTUTHET TOT0, KOTOPHIA B JAHHBIH MOMEHT HaXOJMTCS B 30HE
BUJMMOCTH OJIHOM W3 HA3eMHBIX MPUEMHBIX CTaHIUK (CTAHIUN COMPSIKEHUS).
Takast cxema opraHu3zalUu MO3BOJISIET NMPU MUHMMYME 3aTpaT Ha CO3JaHUE
Ha3eMHOM HHQPPACTPYKTYpbl B KpaT4Halliue CPOKU TIOC]IE€ pPa3BEPTHIBAHUS
OopOUTaTBLHON COCTABIISIONIEH MPUCTYIIUTH K €€ dKcIutyaranuu. B «['noban Crap»
e TPAHCIISIUS CUTHAJIa CO CITyTHUKA Ha CIyTHUK HE MPEIYCMOTPEHA, MOITOMY
ATOW cucTteMe HeoOXxoaumMa 0oJiee TIOTHAs CETh HA3€MHBIX MPUEMHBIX CTAHLHUM.
A Tax Kak B psiJie paiiOHOB IUIAHETHl OHU OTCYTCTBYIOT, CILTIOIIHOTO TJI00ATbHOTO
MOKPBITUSL HE TIPOUCXOJIUT.

[IpakTryeckass mojib3a OT NPUMEHEHHUS TEPCOHAIBHBIX  CPEJNICTB
CIIyTHUKOBOM CBSI3U CETOJIHS CTajla OYEBUIHOU. Tak, B IpOLIECCE BOCXOKIECHUS
Ha OepecT B utoHe 2004 roga poccHiickue albIMHUCTBI UMETH BO3MOXHOCTh
HCIIOIb30BaTh TeNeGOHHYIO CBSI3h Yepe3 «puanym», 4To 3HAUUTEIIBHO CHIXKAJIO
HakaJl TPEeBOTU BCEX TE€X, KTO CIEIUI 3a CyAbOON aJIbIUHUCTOB BO BPEMSI STOTO
TPYAHOTO U OMIACHOTO MEPOIPUSITHS.

UIT ¢ skunaxem xopabns «Corwo3TMA-1» B mae 2003 rona, korma mocie
BO3BpalleHUsl Ha 3eMJII0 cracaresid B Te€YeHHEe 3 4acoB HE MOIJIM OOHApY>KUTh
KOCMOHABTOB B Ka3aXCKOW CTEMH, TaKke MOoOYyIUI0 PyKOBOJAUTENEH TPOTrpaMMBbl
MKC cHabauTh KOCMOHABTOB CITYTHUKOBBIM TesieoHoM «Hpunmym».

5.2 CnnyTHUKH-HABUTaTopbl. EIle oHUM JOCTHXXEHUEM COBPEMEHHOM
KOCMOHABTHUKH SIBJIICTCS MMPUEMHHUK CUCTEMBbI TJI00QJBHOTO MO3UITMOHUPOBAHUS.
Co3naBaTbCsl  CYIIECTBYIOIIUE HBIHE CITYTHUKOBBIE CHUCTEMBI TJI00QJIBHOTO
no3uronupoBanus — amepukanckas GPS (NAVSTAR) u poccuiickas
«['JIOHACC» — nauanu emie 40 et Hazaj, B MEPUOJ] «XOJIOJHON BOWHBI», JJIs
TOYHOTO OMpECeICHUsI KOOPJAMHAT OaJNIMCTUUECKUX pakeT. Jlns sTtux imenei B
KaueCTBE JIOMOJHEHUSI K CIYTHUKAM — PETUCTpaTopaM cTapTa pakeT, B KOCMOCe

ObLIa pasBEpHyTa CHUCTEMAa HABHUIallMOHHLIX CIYTHHKOB, B 3aAa4y KOTOPBIX
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BXOJWJIO COOOIIEHHE CBOMX TOYHBIX KOOpIWHAT B TMpoOCTpaHCTBe. I[IpuHsB
HEOOXOAMMBIE  JaHHbIE  OJAHOBPEMEHHO C  HECKOJbKHX  CITYTHHKOB,
HABUTAIIMOHHBIA IPUEMHHUK OMPEEIsT U COOCTBEHHOE MECTOIOIOKECHHE.
«3aTAHyBIIEECA» MHPHOE  BpPEMS
3aCTaBUJIO BJAJETbIEB CHCTEM HAYaTh
AEeNUThCST MHPOpPMaIMEH C TPaKIaHCKUMHU
noTpeOUTEISIMI CHadala B BO3AyXe M Ha
BOJIE, a 3aTeM M Ha CYIIIe, XOTS M OCTaBUB
3a c000i TpaBO B OTACJIBHBIE «OCOOBIE»

IIEPUOJIBI 3arpyossTh MIPUBSI3KY

HABUTALIMOHHBIX napameTpoB. Taxk
CHCTEMbl BOCHHOTO HA3HAYCHUS CTANU  pyuyiop; GPS-Haguratop
IpaKJaHCKUMH.

PaznooOpa3nbie THnel U Moaudukauuu GPS-IpUEMHUKOB MIMPOKO
MCIIOJIB3YIOTCSl HA MOPCKUX M BO3JYIIHBIX CPEJICTBAX, B CUCTEMaX MOOUIILHOMN 1
CIyTHUKOBOU cBsA3u. bonee toro, npuemuuk GPS, kak U nepegaTuvk CHUCTEMbI
«Kocnac-Capcat», sBasieTcs o00s3aTeIbHBIM O00OpYJOBAaHUEM IS JIFOOOTO
IJIABCPEJCTBA, BBIXOASALIETO B OTKpbiToe Mope. Co3naBaemslii EBponeiickum

KOCMHUYCCKHUM arCHTCTBOM

IPY30BOM KOCMUYECKUU KOpabJib i L =
ol "2

LE]

ATV, xotopeiii B 2005 roxy
MOJIETUT K MKC, CBOIO '

TPaeKTOpHI0  COJMMKEHUs  CO

CTaHIUeN TaKXKe Oyzner

KOPPEKTHUPOBAaTh IO  JaHHBIM

cuctem GPSu «I'JTOHACC».
O6e HaBUTAI[MOHHBIC

CIIYTHHUKOBBIC CUCTEMbI YCTPOCHLI

HpI/I6JII/ISI/IT€JIBHO OIMHAKOBO.  cxema PacnoOnoXels ! cCRY THAKOR cacTexel GPS

GPS umeet 24 cnyTHHKa, pa3MEIIEHHBIX Ha KPYTrOBbIX opOuTax mo 4 B LIECTH
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opOutanbHbeix mIockocTax (Beicora 20 000 kM OT MOBEPXHOCTH 3EMIIH,
HakjgoHeHue 52°), a Takke 5 3amacHbix ammapatoB. B «'JIOHACC» toxe 24
CIyTHHKa, 110 8 B Tpex miockocTsax (BeicoTa 19 000 kM OT MOBEPXHOCTH 3eMJIH,
HakjgoHeHue 65°). [t Toro 4YToOBl HABHUTAIMOHHBIC CHCTEMbI PadOTaIU C
TpeOyeMOll TOYHOCTBIO, Ha CIIyTHMKAaX YCTaHOBJIEHbl aTOMHBIE 4Yachl, C 3eMJIU
peryisipHo nepepaeTcss HMHGOpManus, YTOUYHSIOIIAs XapakTep JBUKEHUS
Ka)KJIOTO U3 HUX 110 OpOUTE, a TAaKKeE YCIOBUS PACIPOCTPAHEHUS PAIUOBOJIH.

HecMoTpst Ha KaXylIyrocsi CIOXHOCTh M MacIITaOHOCTh CHCTEMBbI
rJ1I00aJIBHOTO TO3UIMOHUPOBaHUS, KOMIAKTHBIH GPSnpueMHUK ceronHs MoXet
npuodpectu n000i skenatomuid. [lo curHazam co CHYTHHKOB 3TOT MNpuUOOp
MO3BOJISIET HE TOJIBKO OINPEAENIUTh MECTOIMOIOKEHUE YEIOBEKA C TOYHOCTBIO J10
5—10 wmeTpoB, HO U CHAOAWTH €ro BCEMU HEOOXOJIUMBIMHU JaHHBIMHU.
['eorpadguueckuMu KOOpAMHATAMM C YKa3aHMEM MecTa Ha KapTe, TEeKyLIUM
MUPOBBIM BpPEMEHEM, CKOpPOCTBHIO JBHKEHHUS, BBICOTOM HaJ YpOBHEM MOpH,
MOJIOXKEHUEM CTOPOH CBETa, a TaKXKe IENbIM PAJIOM CEPBUCHBIX (YHKLUH,
ABJIAIOIIMXCS MPOU3BOAHBIMU OT NEPBUYHON MHPOPMALIUU.

JIOCTOMHCTBa  KOCMHMYECKMX  HABUTAIMOHHBIX CHUCTEM  HACTOJBKO
HeocrniopuMbl, uto OO0benuHeHHass EBpora, HECMOTps Ha TMTaHTCKHE 3aTpaThl,
IUIAaHUPYET co3/1aThb COOCTBEHHYIO HaBuraumoHuyto cucrtemy GALILEO
(«[amumeri»). CucreMy CBOMX HABUTAIMOHHBIX CIYTHUKOB  IUIAHHPYET
pa3BepHyTh U Kutaii.

5.3 CnyrHukn-«y4dénpbie». Ilo OonbmomMy cyeTy, Kaxabld U3
MCKYCCTBEHHBIX CIIyTHUKOB — 3TO BBIHECEHHBIN 3a Mpezesibl 3eMJIM HHCTPYMEHT
MO3HAHUS OKpyXKaromiero wmupa. HayuyHble >xe€ CHYTHUKA MOXHO Ha3BaTh
CBOEOOpa3HbIMU MOJIMIOHAMHU JUIsl MPOBEPKH HOBBIX HJEH U KOHCTPYKLHMH U
MOJIYYEeHMs YHUKAIbHOW HH(OpMALIMU, KOTOPYIO HUKAK MHAYE HE T100BITh.

B cepenune 1980-x rogoB NASA Obula mpuHsSTa nporpamMma CO3JaHus
YeThIpeX aCTPOHOMUYECKHX 00cepBaTopuii, pa3meniaeMblx B kocMoce. C TteMu
WIM MHBIMH 3a/IepKKaMHU BC€ YEThIpE Tesieckomna ObUIM 3alyIleHbl Ha OpOUTY.

[TepBbiM Hawan cBoro padory «XABBJI» (1990 ron), mpeaHa3HauYCHHBIN IS
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uccienoBanus BceneHHOW B BHAMMOM JWana3oHe JUIMH BOJIH, 32 HUM
nocienoan «<KOMITTOH» (1991 rox), uzyyaBiimii KOCMHYECKOE MPOCTPAHCTBO
C TMOMOIIBI0 Tramma-nydedd, TtpetbuM Obul  «HAHJIPA» (1999 ron),
MCTIOJB30BABIINI PEHTTEHOBCKHUE JTY4H, a 3aBEPIIMI 3Ty OOLMIUPHYIO MPOTPaMMy
«CITUTLEP» (2003 rox), Ha MO0 KOTOPOTO TMpHILNEICS HWH()pPaAKpPaCHBIH
nauama3oH. Has3BaHusi BceM ueThipeM o00cepBaTOpusM OBUTH JaHbl B 4YeCTb
BBIIAIONIUXCS AMEPUKAHCKUAX YUCHBIX.

«XABBJI», paboraronuii Ha OKOJ03eMHOUW opOute Yyxke 15U rog,
MOCTABJISIET HA 3eMJII0 YHUKAJIbHbBIE N300pakKeHUs JaleKuX 3Be3]] U rajakTuk. 3a
CTOJb  MPOJOJDKUTENBbHBIA  CPOK  CIYy>)KObI ~ TEJIECKON  HEOJAHOKPATHO
PEMOHTHPOBAJICS BO BpeMsl MOJIETOB MIATTIOB, HO mocie rudenu «KomymOun» 1
despans 2003 roga 3amycku KOCMUYECKUX «YEITHOKOB» ObUIH MPUOCTAHOBIICHBI.
[Tnanupyertcs, uro «XABBJI» npoOyaer na opobure g0 2010 roxga, mocie uero,
BbIpaboTaB cBOi pecypc, Oyner ynuuroxeH. «<KKOMIITOH», nepenaBaBmuii Ha
3emit0  M300paKeHWS HCTOYHUKOB TaMMa-MU3IydeHHs, TMpPEeKpaTuia CBOE
cymectBoBanue B 1999 rongy. «HAHJ/IPA» e mnpoaoikaeT HCIpPaBHO
MOCTaBISATh WHGPOPMAIMI0O O PEHTTCHOBCKUX HWCTOYHMKAX. Bce Tpu dTHX
TEeJEeCKOIa MpeJHa3HAYATUCh YYEHBIMU AJi1 paboThl Ha BBICOKOIJUIUNITUYECKUX
opbuTax, 1a0bl yMEHBIIUTH BIUSIHUE HA HUX MarHUTOC(Hepbl 3eMIIH.

Uro ke kacaerca «CIIUTIIEPA», ciocobHOro ynaBiuBaTh camoe cliaboe
TEIUIOBOE M3ITy4YeHHUE, UCXOJAIIEe OT XOJOJHBIX YAaleHHBIX 00BEKTOB, TO OH B
OTJIMYHE OT CBOMX CcOOpaTheB, BpAIIAIOMIMXCS BOKPYT Halleld TIaHEeTH,
HaXOJIUTCSl HAa COJIHEUHOU OpOUTE, MOCTENEHHO OTAAISIACH OT 3eMJId Ha /° B TOI.
J7ist TOoro 9T0OBI BOCIIPUHUMATH KpaifHe ciia0ble TETIOBBIE CUTHAIBI, NCXOSIINE
u3 royoun kocmoca, «CIIUTHEP» oxnaxaaeT cBOM CEHCOPHI 10 TEMIIEpaTyphl,
KOTOpasi MpeBbIIaeT a0COMIOTHBIN HOJIb BCEero Ha 3°.

C HayyHOM IeNbl0 B KOCMOC 3alyCKalOT HE TOJBKO TI'POMO3AKHE U
CIIO)KHBIE HAay4HbIE JTa0OpaTOpHH, HO ¥ MaJleHbKWE CIYTHUKH-IIAPUKH,
cHaO)KEHHBIE CTCKISTHHBIMU OKOIIKAMHU W COJEp’Kalllie BHYTPH YTOJKOBBIC

OTpaKaTCJiu. HapaMeIpH TPACKTOPHHU IMOJICTOB TAKNUX MHUHHUATIOPHLIX CITYTHHUKOB
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C BBICOKOW CTENEHbIO TOYHOCTHU OTCIIEKMBAIOTCS C MOMOIIbIO HABEJIEHHOI'O Ha
HUX JIA3€PHOr0 U3JTYyYEHHUs, YTO MO3BOJSET MOTy4yaTh HHPOPMALUIO O MaJdeHIInX
M3MEHEHUSIX B COCTOSIHUU TPABUTALIMOHHOTO MOJIS 3€MJIH.

5.4 bawxkaiimue nepcnekTuBbl. [lomyuyusiiee cronb OypHOE pa3BUTHE B
KoHIe XX BeKa KOCMHUYECKOE MAIIMHOCTPOCHHE HE OCTAHABJIMBAETCS B CBOEM
nporpecce HU Ha ofuH roja. CIyTHUKH, Ka3zaBlIMecs enle Kakux-HuOyap 5—10
JIET Ha3aJ BEPXOM TEXHUYECKON MBICIH, CMEHSIOT HA OPOUTE HOBBIE TTOKOJICHUS
KOCMUYECKHX anmnapaTtoB. M XOTs 3BOJIIOIMS UCKYCCTBEHHBIX CIYTHUKOB 3€MJIU
CTAaHOBHUTCSI Bce 0oJiee CKOPOTEUYHOH, BIJISAJBIBAsCh B HeAalleKoe Oynaylee,
MO>KHO TOMBITaThCS YBUJETh OCHOBHBIE MEPCHEKTHUBBI Pa3BUTUS OECMUIOTHOU
KOCMOHAaBTHUKH.

Jleraromue B KOCMOCE PEHTT€HOBCKME M ONTHUYECKUE TEJIECKOIbl YKe
MOJIAPUIIM YYEHBIM HEMaJIo OTKpBITHM. Temnepb ke K 3alycKy TOTOBSTCS LIEJIbIe
OpOUTaIbHBIE KOMIUIEKCHI, OCHAILEHHblE 3TUMHU Npubopamu. Takue cuCTEMbI
[IO3BOJIAT IPOBECTHM MAacCOBOE HCCIIENOBAaHUE 3Be3] Hamed [amakTuky Ha
npeaMeT HallMYusl y HUX TUIaHET.

Hu nns xoro He cekper, 4TO COBPEMEHHBIE PaJUOTEIECKOIbl 3€MHOTO
0a3upoBaHMs MMONTYYAIOT KAPTUHKU 3BE3AHOr0 HeOa C pa3pelieHreM, Ha MOPSAKU
MPEBOCXOASIIMM JTOCTUTHYTOE€ B ONTHYECKOM auanazone. CeromHst A Takoro
poJla HMCCIIeOBAaTENIbCKUX MHCTPYMEHTOB HAacTala IMopa BBIBEJACHHS B KOCMOC.
OTU paMoTeNeCKONbl OYyT 3aMyIIeHbl Ha BBICOKHE DJUIUNITUUYECKUE OPOUTHI C
MaKCHUMAJIbHBIM yaaieHueMm ot 3emid Ha 350 ThIC. KM, YTO MO3BOJUT HE MEHEe
yeM B 100 pa3 ynydmiuTh Ka4ecTBO MOJTYyYaEMbIX ¢ X MOMOIIBIO U300paxeHUM
paNoU3IIy4eHHsI 3BE€3/1HOr0 Heoa.

Hepanek ToT neHp, Korga B KOcMoce OyAyT MOCTPOEHBI 3aBOABI 110
MPOU3BOJCTBY 0CO00 YHCTBIX KpucTauioB. M 3T0 KkacaeTrcs HE TOJIBKO
OMOKPUCTAJUIMYECKUX CTPYKTYpP, TaK HYKHBIX MEAUIMHE, HO U MaTE€pUAJIOB JUJIs
MOJIYIPOBOJHUKOBOM W JIa3€pHOM NPOMBIIUIEHHOCTH. Bpsa aum 310 Oyayr
CIYTHUKU — 3/IECh CKOpEE MOHAI00sTCs MOoCcelaeMble Wil pOOOTU3UPOBAHHbBIE

KOMIUIICKCBI, a TaKXC IPHUCTBIKOBBIBACMBIC K HHUM TpPaHCHOPTHLBIC Kopa6m/1,
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JOCTABJISIFOIIME HMCXOAHBIE TMPOAYKTHI W MPUBO3SIMIME HA 3EMIIO IUJIOMABI
BHE3EMHOM TEXHOJIOTHH.

He 3a ropamu u Havano KOJOHHU3ALMU APYrUX IUIAaHET. B Takux
JUTUTENIBHBIX MOJeTax 0€3 CO3/1aHusl 3aMKHYTOW SKOCUCTEMbI HUKaK HE OOOUTHUCH.
W OGuonoruveckue CIyTHUKH (JICTArOIIME OpaH)KepPeH), MMUTHUPYIONIUE TaTbHUC
KOCMHUYECKUE TIEPEJICThI, MOSIBATCSI Ha OKOJIO3EMHON OpOUTE B CAaMOM HEJAJIeKOM
Oyaymiem.

OnHoit w3 cambIX (aHTACTUYECKUX 3ajlad, MPU OTOM YK€ CETOJHS C
TEXHUYECKOW TOUKM 3peHUsi aOCOJMIOTHO pEaIbHOW, SIBISETCS CO3/IaHHE
KOCMHYECKOM CHCTEMBI TINIOOAJILHOM HaBUTallMMd W HAOJIIOJEHUS 3€MHOMU
MOBEPXHOCTH C  TOYHOCTBKO  JIO CaHTUMETPOB. Takasgs  TOYHOCTH
MO3UIIMOHUPOBAHUSI HAWJET MPUMEHEHUE B CaMbIX Pa3HBIX O0JACTAX XKU3HU. B
MEPBYIO OUEPENb B 3TOM HYXKIAKOTCS CEUCMOJIOTH, HAJCIOIIMECS, OTCIICKUBAS
MaJieliire KoJieOaHusi 36MHOM KOPbI, HAYYUThCS MPEICKA3bIBATH 3€MIICTPSCCHUSI.

Ha cerogusmiHuii MOMEHT HauOoJiee DKOHOMHYHBIM CIOCOOOM BBIBOJA
CITyTHUKOB Ha OPOUTY SIBISIFOTCS OJTHOPA30BbIE PAKETHI-HOCUTEH, MPUYEM YEM
OJIMKE K DKBATOPY HAXOJUTCS KOCMOJIPOM, TEM JIEIIEBIIE OKa3bIBACTCS 3aMyCK U
TeM OoJibllie BBIBOJIUMAsi B KOCMOC TMoJie3Has Harpy3ka. M XoTs HbIHE yxKe
CO3JIaHbI U yCHEITHO ()YHKIITMOHUPYIOT IJIaByYasi, a TAKKEe CaMOJIETHasI TyCKOBbIE
YCTAHOBKH, XOPOIIIO pa3BHUTasi HHYPACTPyKTypa BOKPYT KOCMOAPOMA €Ile J0JIr0
Oyner OCHOBOM JjIsi YCHENIHOM JEATETbHOCTH 3€MJISSH IO OCBOCHUIO

OKOJIO3€MHOT'O TIPOCTPAHCTBA.

6. 3akntoyeHue

CrenyeT HAaIOMHUTB, YTO KOCMOHABTHKA B IIEJIOM POAWIACH BCIEACTBUE
BoeHHO-nIosinTHYeckoro npotuBoctosiHuss CCCP u CIIIA, HO KOCMOHaBTHKa
HY>XHa HayKe - OHA I'PaHIMO3HBIA U MOT'YYU HHCTPYMEHT U3y4yeHus BceneHHou,
3emun, camoro yenoBeka. C KaxIbIM JHEM Bce Ooiiee pacmupsieTcss cdepa

IMPHUKIIaJHOIO UCIIOJIB30BaHUS KOCMOHABTHUKH.
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Cnyx0a morojapl, HaBUTalusl, CIACCHUE JIIOJACH U CIACEHHE JIeCOB,
BCEMUPHOE TEJICBUJICHHE, BCEOOBEMITIONIAS CBSI3b, CBEPXUHUCTHIC JIEKapCTBA W
MOJIYTIPOBOJHUKU C OPOUTHI, camasi MepenoBas TEXHOJIOTUS - OTO yXKe U
CETOJIHSIIIHUN JIeHb, U OYEHb OJIM3KUU 3aBTpAIIHUN JEHb KOCMOHABTHKU. A
BIEPEAU - DJIEKTPOCTAHLIHUM B KOCMOCE, YJAJICHUE BPEIHBIX MPOU3BOJCTB C
MOBEPXHOCTH IUIAHETHI, 3aBO/Ibl Ha OKoOJ03eMHOU opbOute u Jlyne. I mHoroe-
MHOT0€ JIPyTOe.

MHoro n3mMeHeHMil npousounuio B Hamen crpaHe. Pacmanca CoseTckuil
Coro3s, obpazoBanock CoapyxkectBo HezaBucumbix ['ocymapctB. B ogHoudacke
OKaszajach HEOMNPENEeNICHHOW U Ccyab0a COBeTCKoMl kocMoHaBTHKU. Ho Hamo
BEpUTH B TOPKECTBO 3/IpaBOro cMbicia. Hamum gocTikeHus B kocMoce He OyayT
npefaHbl 3a0BEHUI0O W TOJydaT JajibHeilllee pa3BUTHE B HOBBIX HJIESX.

KocMoHaBTHKa )KM3HEHHO HEOOX0AMMa BCEMY YesIOBEYECTBY!
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7. Cnucok nutepaTypbl:
1) www.astrolab.ru

2) www.astronet.ru.

3) www.vokrugsveta.ru

4) TeuaTHbpie u3nanus xxypHaina «Bokpyr Ceera» (1998-2005r.)

5) IMeuatnbie nznanus xypHana «llomynspHas mexanuka» (2002-2005r.)

6) www.nasa.com (¢oto)

7) OtnenbHOe crmacubo moceTuTeasM ¢opyma Www.vokrugsvetaru sa

MMpCAO0CTAaBJICHHBIC CCBIJIKU.
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