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3Ta KHUra 0 TOM, Kak cKnafblBanacb B nocnep-
Hue 15-20 neT opraHusauus MNaHeTHO-KOCMU-
YyecKux mccnefosaHuii B Poccuu. HecmoTps Ha
OTAeNbHble WHTEPeCcHble MAen U 4YacTHble LOC-
TUXEHUA, LeATeNbHOCTb 3Ta 6blna KpaiviHe He-
NPOLYKTUBHON. Mbl 0Ka3annucb no3agn MHOrmx
CTpaH — 3a 3T rofbl B Poccumn He 6bIN0 caenaHo
HW OLHOrO 3anycka B CTOPOHY JIyHbl U MAaHeT,
B TO BpeMs Kak CLUA, eBponeiickue cTpaHsbl,
Kutain, AnoHuns, WHAnMa 3anycTunm [ecAaTKu
KOCMMYECKUX annapaToB W chenannm KpynHble
OTKPbITUA B MO3HaHUU COJNIHEYHOW CUCTEMBI.
HecmoTpa Ha 6onbluMe 3aTpaTtbl, He yAanocb
3anyCcTUTb HU OAWMH W3 TPex acTpon3nyecknx
CNYTHWKOB cepun «CnekTp», MpefHa3HayeH-
HbIX [ANA WCCNefOBaHUA [JanbHEro KocMoca.
OCHOBHble TMPUYUHLI 3TOTO — HEKOMMETEHT-
HOCTb WM HefoCTaTo4YHas rpaxgaHckas OTBeT-
CTBEHHOCTb — CBOWCTBEHHbI HEe TONIbKO TOM
0611aCTN [eATEeNbHOCTU, KOTOPYHO 3aTparusaeT
KHUra; K COXaNeHWt, OHW XapaKTepHbl ANf
MHOTMX CTOPOH Hallel >XXM3HWU. M03TOMy KHUra
obpalleHa He TOMbKO K cneuuannctam Kocmuye-
CKO oTpacnu u ydeHbiM. OHa afjpecoBaHa Tak-
Xe LUMPOKOMY KpYry umTaTenen, )enawwmx pa-
306paTbca B nopagkax y cebs foma. ABTOp
HafeeTcs, UTO KHWUra MOMOXeT W3BMieYb YPOKMU
M3 CAeNlaHHbIX MPOCYETOB W MOCNYXUT NyuyLleid
opraHusauuun gena B 6yayLuem.
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NMPEONCI/TOBUNE

HasBaHMe «3aMbIC/ibl U MpocYeTbl: ®yHAAMEHTabHble KOCMUYe-
CKMe wnccnegoBaHus B Poccuu nocnefHero AsaguatuneTvs. [BaguaTb
neT 6ecnnoAHbIX YCUINA» MOXET BbI3BaTb HefOyMeHue. DTO He BAXKeT-
ca ¢ 61aronofy4yHoli KapTUHOM, KOTOPYH eXefHEBHO HaGMtoAaeT Hall
TeNnespuTens U umTatenb. [naBaldT B HEBECOMOCTM KOCMOHaBTbI Ha
MeXayHapoAHON KOCMUYECKOW CTaHUWM, [OCTaBMsieMble Tyaa OTEYecT-
BEHHbIMK pakeTamn W NUNOTUPYEMbBIMU annapaTamMu. ﬂ,a}OT WHTEPBbLIO
KOCMMWYECKME TYPUCTbI. [EeMOHCTpMpYHOTCS 06pasLibl HOBOM TEXHUKU B
aBNAKOCMUYECKMX Ca/IOHaX. YCMELWHO pasBMBAIOTCS WMHTEpPHALMOHANbHbIE
nporpamMmbl. 3anjaHUpoBaHbl COBMECTHbIE MPOEKTbl ¢ Kutaem, VHAMeN.
AMepUKaHLbl MOKYNaT HalW pakeTHble ABUraTenu. Mbl MPeBOCXOANM
BCEX MO 4uCny 3anyckoB B rog. MpuGopbl, pa3paGoTaHHble HalLIMMM
crneuuanncTamy, YCTaHaBMMBAlOT Ha aMepUKaHCKUX KOCMWYECKMX an-
napatax, 3anyckaeMmblXx Ha JIyHy n Mapc. PyKOBOAWTENM KOCMWUYECKOI
MPOMBILLISIEHHOCTM C 3HTY3Ma3MOM TOBOPST O LUMPOKUX MfaHax Ha 6y-
aylee. Mocne npocmoTpa COO6LLEHUI A CPeACTB MAcCOBO MHpOpMaLMu
CKNafblBaeTcs BMeyat/ieHne, YTo Mbl 3aHUMaeM JOCTOMHOE MeCTO B MU-
POBOVi KOCMUYECKON [EATENLHOCTH.

3Ta 6narononyyHas KapTuUHa CKpbiBaeT, 04HAKO, OAWH KpaiHe He-
MPUATHBIA (HaKT: Mbl CTOMM B CTOPOHe OT pa3BuBaloLLeiics BO BCEM MU-
pe nporpammbl WCCNef0BaHUA BHe3eMHbIX 0OBLEKTOB, NPOrpammbl WUC-
cnepoBaHus JTyHbl U nnaHeT. 3a nocnegHue 20 neT 6blK chaenaHbl BaXHble
OTKpbITUA. AMepukKaHcKoe KocMmuueckoe areHTctBo (NASA) n Esponeir-
CKOe KOCMMYecKoe areHTcTBo (ESA) COBEPLUMIM HECKONbKO YCMELIHbIX
nonetos K Mapcy, BNIIOTHYIO NPUBMU3UB HAC K pPeleHnto yHAameH-
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TaNbHOW Hay4YHOW 3ajayun — OTKPbLITUIO (HOPM CYLLECTBOBAHUA BHe3eM-
HOW XW3HW. WccnegoBaHns npu MOMOLLM OpOMTaNbHbIX M NOCaZ0YHbIX
annapatos nokasanu, 4To Ha Mapce NpUCYTCTBYIOT 0Caf04HbIE 06pa3o-
BaHWA, T. €. KOrga-to Ha Mapce 6bliM OTKPbITbie MOPCKME 6GacceiiHbl.
Boina 6onee naoTHas aTmocdepa, 6onee Tennblii kaMmat. Morna 3apo-
AUTbCA XU3Hb. BO3HMKNA M OHa B feiicTBMTeNbHOCTN? Kakue ¢opmsl
ycnena MpUHATb, MPeXAe 4Y4eM pe3koe WM3MEHEHMe reonornyeckoi 06-
CTaHOBKM Ha Mapce npekpatuno ee 3BOMOLMIO? YCTaHOB/IEHO, UYTO U
ceiiyac Ha Mapce ecTb Boga (noAsemHas unu noposas). Ha cnyTHuKe
FOnntepa — EBpone — 06Hapy>eH BOAHbI OKeaH, MOKPbITbIA TOA-
CTbIM cfioem nbfa. Kocmuueckuin annapat Huygens («ltoiireHc») B eBpo-
nelicko-amepmkaHckoMm npoekTe Cassini-Huygens («KaccuHU-TtOAreHcs)
KOCHY/ICA NOBEPXHOCTM TuTaHa — cnyTHUKa CaTypHa — W OTKPbIN MUp, B
KOTOPOM TEKYT PeKn U3 XWUAKOro MeTaHa. 3anylleHHble K JIyHe amepu-
KaHckue annapaTbl Clementine («KnemeHTuHa»), Lunar Prospector («Jly-
Hap MpocnekTop») ¥ 3anyleHHasa B 3TOM rojy CMCTemMa annapaTtos
Lunar Reconnaissence Orbiter («JlyHap PekoHecaHC Op6utep») nocne-
[0BaTeNlbHO peLlaloT 3ajayy 0 MecTe U hopmax NPUCYTCTBUS BOAbl Ha
JlyHe. OT 3TOro 3aBMCUT BO MHOTOM JafnbHeiluas cTpaTerms uccnefosa-
HUA 1 ocBoeHWs JyHbl. AnoHckuii annapat Kaguya («Karys») BbINOAHWA
OYeHb TOYHYH rpaBUMETPUYECKYIO M BbICOKO pa3peLuarolLyto Tonorpa-
(hmyeckyto CbeMKy JIyHbl, 4TO Heobxoaumo Ans 6e30macHOi Mocafku
annapaTtoB Ha NyHHYI MOBEPXHOCTb. JleTalT Hag JIyHON KuTaicKuii
NYHHbIA CNYTHUK «YaHba» 1 nHaniicknii Chandrayaan-1 («YaHapasH-1»).
AMeprKaHCKaa MexnnaHeTHas cTauus Dawn, 3anylieHHas B CeHTAOpe
2007 r., neTuT K acTtepougy BecTa, Ha op6bUTYy KOTOPOro OHa BbIAfeT B
2011 r., a ganblue nNoneTuT K actepomay Llepepa, KOTOPOro AOCTUTHET B
2015 r. B okTa6pe 2008 r. noctynuaa MHMopMaLmsa OT amMepUKaHCKOro
annapatra Messenger, ucCnefytoLWwero noeepxHocTb Mepkypusa. Ha no-
BEPXHOCTM Mapca B Te4eHue NocnefHux LecATn net paboTanm HecKofb-
KO nepefBMXHbIX annapaToB (MapcoxofoB): Sojourner (1997), Spirit u
Opportunity (2004), ctaHuus Phoenix (2008), BOOPY>XeHHble TOHKUMMU
Hay4HbIMU npubopamn. Ha opbute BoKpyr Mapca Haxogatcs KocMuue-
CKue annapatbl: amepukaHckue Mars Odyssey n Mars Reconnaissance
Orbiter, a Takxe eBponeickuin Mars Express. 3aecb ynoMsaHyTbl Aaneko
He BCe annapaTbl MeXAyHapoAHOro KOCMUYEeCcKoro ¢ota.
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Mbl 3a mocnefHue ABafuaTb NeT B MEXMNAHETHbIX MCCef0BaHMUAX
He caenanu Hu4dero. beaa B TOM, UTO Mbl He TO/IbKO He NMPUMHUMaEM yuya-
CTUS B 3TON paboTe, a, YTO XyXXe, — AEMOHCTPMUPYEM Hally Hecnocob-
HOCTb NPUHATL B Hel y4yacTue.

Hy)XHO MOHATb, YTO cerogHs nccnegoBaHue COMHEYHOW CUCTEMBI,
M3yyeHne BHE3EMHOr0 BELLECTBA, XMMWUYECKOro CTPOeHUs JIyHbl U nna-
HET, MONCK BHE3EMHbIX (POPM XKM3HU, NOHMMaHWe n3nNKKM BceneHHol —
3TO MepegoBasi MMHWUA (yHAAMeHTasbHOM Haykn. COBpPEMeHHble KOCMU-
4yeCcKue MccnefoBaHUA cnefyeT paccMaTpuBaTb He Kak OAHO M3 Hanpas-
NEeHWUA UNN pa3fenoB HayKW, a Kak aTan pa3BuTus Hayku. Bes pesynbTa-
TOB, MOJIYYEHHbIX B KOCMWYECKUX WCC/IEA0BAHUAX, HE MOMHOLEHHbI
HW PU3NKa, HXU BMONOTUSA, HA XMMUS, HU Te0sIOrMYEecKne Hayku. 310
BCe paBHO, Kak ecnu 6bl B XIX B. B Kakoin-nnbo cTpaHe pelunnn passu-
BaTb HayKy, UTHOPMPYS CYLLECTBOBAHME 3MIEKTPUYECKNX SBMNEHUIA N OXNM-
Jas «MHHOBaLMil» TOMbKO OT NMpOrpecca B M3y4YeHWW MapoBbIX ABUraTe-
nei. MpuHMMany 6bl Takyk HayKy, aa 1 TaKyto CTpaHy, BCEpbes?

bonee nATMAECATU NET NPOLWIIO CO AHSA 3anycka NepBoro UCKyccCT-
BeHHoro CMYTHMKA. YenoBEK CTYMWA Ha MOBEPXHOCTb NlyHbl. Wccnepo-
Ba/l BELLECTBO APYrMx njaHeT. MOMUMO BENNKUX HAYUHbIX LOCTUXKEHWIA,
OCBOEHME KOCMMYECKOro MpOCTPaHCTBa MPUHECO B AOMa /HOAEl HOBbIE
6bITOBble Y00CTBa, TaKMe Kak MO6GUNbLHYIO TeePOHHYHO CBA3b, MHOIO-
nporpaMMHOe CNyTHUKOBOE TefleBUAEHNE, BO3MOXHOCTb TOYHOIO Onpe-
JeneHnsa cobCTBEHHOro MecToHaxoxgeHusa (GPS). Tak Bcerga 6biBaerT.
3HaHus, nHorga abcTpakTHble, KOTOpble A06bLIBAET Hayka, Bcerga obopa-
4yMBaKOTCA MPaKTUYECKU 0CA3aEMOI MONb30iA.

Hawa cTpaHa B MpoLWIIOM BHec/la OFpOMHbI/A BK/aj B OCBOEHME KOC-
MWYECKOr0 MpocTpaHcTBa. Mbl 3amycTuAM NepBblii CMYTHUK. Bnepsble
cthoTorpagmpoBanm 06paTHYO CTOPOHY JIyHbl. TMepBbIMU COBEPLUMAN
MATKYI NocafgKy Ha NOBEpPXHOCTb JIyHbl. ¥YXUTPUANCL NPUBE3TU TPYHT
¢ JlyHbl 6€3 yyacTus 4enoBeka, UCKAOUYMTENLHO NPW MOMOLLM aBTOMa-
TUYECKMX YCTPOWCTB. MepBbIMM OTMPaBUIM KOCMMWUYECKMWIA anmapaT K
Mapcy. Ham npuHagnexar camble feTanbHble UCCNef0BaHUA aTMmocde-
Pbl M MOBEPXHOCTU MnaHeThbl BeHepa.

OTCcTyn/neHne Ha 3afHuWi NnaH cTpaHbl, MMeloLeid 60raTblii OMbIT KW
TPagMuUUM KOCMMUYECKUX WUCCNef0BaHuiA, He MOXET He Bbi3blBaTb TPEBOTY
N XXenaHue NOHATb MPUYMHbLI. MoWA 3ambicel COCTOMT B TOM, 4YTOObI OXa-
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paKTepu3oBaTb [OKYMeHTanbHO OpraHmsauuto uccnefoBaHuii JIyHbl ©
nnaHeT B Poccum B mocnegHue 15-20 neT B TOW CTEMEHW, B Kakoli A MOry
3TO cAenatb, ONMPasiCb Ha OMbIT CBOEro yvactma. YTobbl umtatenb mor
BbIHECTU CaM OOBEKTUBHOE CYXAEHWe, i cunuTan HeobXOAUMbIM [AaTb He
MPOCTO CCbIIKM U LMTaTbl, a (haKCUMWUIbHOE W3N0XEeHWe [OKYMEHTOB.
MHe KaxeTtcs, nyb6aukauus TOYHOro BMAa AOKYMEHTOB AaeT 6osnee ybe-
OVTENbHYIO M XKUBYHO KapTUHY. UuTaTenb JOMKEH NPOCTUTb MeHs 3a To,
4yTO 60NbLUIMHCTBO AOKYMEHTOB cofepXaT Moe ums. Mpu pakCMMUIbHOM
M3N0XEHUN 3TOr0 HEBO3MOXHO M36exaTb. B OCHOBHOM MCMO/Mb30BaHbI
MOM MMCbMa M Ny6/MKauMmW, YTO MOHATHO, TaK KakK MpuUBAevYeHne apyrux
MaTepunasnioB, eCiM OHN He SBASKOTCA 06LWEe[O0CTYNHbLIMU, BCErfa CBS3aHO
C TEMWU WM UHBIMU OrpaHUYeHUAMN. 0 BO3MOXHOCTU A CTPEMUIICA BO3-
[epXnBaTbCA OT NPAMbIX KOMMeHTapueB. OfHaKO (hakTbl U [OKYMEHTbI,
YyToObl 3HayeHMe KX OblN0 MOHATHO, TPeOylT onncaHUs 06CTaHOBKWU, B
KOTOPOW OHW BO3HWKW, Pa3bsACHEHWS MOTMBOB U MPUYMH, NPUBEALLINX K
nx noseneHunto. OTClO4a Te BOCMOMUHAHWA U Pa3MbILLIEHUSA, C KOTOPbIMA
3TN JOKYMEHTbI MepemMexaroTcs.

A nbiTancs onpefennTb XXaHp COYMHEHWUA, KOTOPOe A npejasarar yn-
Tatento. AT0 — He NpPOW3BOACTBEHHbIN OTYeT. DTO — He pacciefoBa-
HWe. DTO — OMMcaHMe yyacTus B paboTe, KOTopas He npuHecna pesysnb-
TaTa. 3a 3TUM CTOAT 6ecnNoAHbIE YCUANS MHOTUX NIOAENA, HE NMONYYMBLUNX
Y[0B/IETBOPEHNE OT CBOeil paboTbl. OHWM, NOAOGHO CBOMM Mpe/LIECTBEH-
HUKaM, MOrAn Gbl rOpAMTLCA CBOMM IMYHBLIM BKMajoOM B UCTOPUIO KOC-
MWUYECKUX MCCnefoBaHnin. Ho rofbl MX Tpyfa HW BO YTO HE BOMIOTWUCH.
310 U Mom GecnnofHble ycuaua. B KHUre MPUCYTCTBYIOT OTB/IeYEHUS B
CTOPOHY OT OCHOBHOI TEMbl U HEKOTOPbIE NINYHbIE BNEYaT/eHNs W pas-
MbllINeHNs. Bce-Takm 370 — ABafuatb NeT He TOAbKO paboTbl, HO W©
XU3HW. A 6bl Ha3Ba/ 3TO Hay4YHO-NYBAULMCTUYECKON MOBECTbD — OC-
HOBaHHbIM Ha [JOKYMEHTaxX NIMYHbIM B3rMISAOM Ha UCTOPUIO KOCMUYECKMX
nccneaoBaHUn nocnegHux net.

CepaeyHyro MpPU3HATENIbHOCTb BblpaXkal 4JieHY-KOPPEeCMNOHAEHTY
PAH, netumky-kocmoHaBTy B. B. JlebegeBy, nucatento B. C. 'ybapesy,
3aM. reHepa/sibHOro KoHctpyktopa HIOJT P. C. KpemHeBy, akageMuky
M. A. Maposy, akagemuky M. A. ®eOHKNUHY, YNEHY-KOPPECMOHAEHTY
PAH 3. /1. Akumy, npoceccopy A. T. Basunesckomy 1 moeit xeHe I'. J.,
NPOYNTaBLLINM PYKOMWUCb M CAEeNaBlIMM 3amMeyaHus, KOTOpble A y4yes B
OKOHYaTeNbHON peflakunn KHUTHU,
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3AKOH
N EFO NCMNOJIHEHWE

CyuwectByeT 3akoH PP «O KOCMUYECKOW [eATeNbHOCTU», Ihe CKasa-
HO, 4YTO «WCCNefoBaHWe W WCMOMb30BaHWE KOCMWUYECKOro MPOCTpPaHCTBa,
B TOM uucne JlyHbl U [pPYyrux HeGecHbIX Ten, ABMATCA Ba>KHEALUMU
npuopuTeTaMy  FOCYLAPCTBEHHbIX  MHTEPECOB».

B cooTBeTcTBUM C 3aKOHOM cocTaBnseTca defepanbHas Kocmuye-
ckag nporpamma (PKIT), B KOTOpO/ NepeyncnatoTcs KOHKPETHO Mepo-
NPUATUA N NPOEKTbl, MOANeXallne UCMNONHEHNIO B TeYeHWe COOTBETCT-
BYIOLLEro nepuvofa. YKasblBalOTCA CPOKU BbIMOSIHEHUSA, OTBETCTBEHHbIE
NCNONHUTENMN, 06BbEMbI PUHAHCMpPOBaHUS Mo rogam. B ®KI BbigeneHa
nognporpamma «KocMmuyeckue cpefctBa ANnd (hyHLAMEeHTaNbHbIX KOCMU-
YeCcKUX uccnefoBaHuin». VIMEHHO B pamkax 3TOro pasfena niaHupyroT-
CA W (DMHAHCMPYIOTCA UccnefoBaHna JIyHbl U MnaHeT, KOTopble Aekna-
pupytoTcs B ®PeflepasibHOM 3aKOHE B UWC/E BaXHEMLINX FOCYAapCTBEHHbLIX
npuoputeToB. Mexay TeM B TeyeHWe ABAALATU NeT HUKAKWUX LOCTOMHbIX
pe3ynbTaToB B HanpaBieHUU uccnefoBaHns JIyHbl U NaaHeT POCCUACKOM
HayKoli mony4yeHo He 6bin0. Kak rosapusan M. E. CantbikoB-LleapuH,
«OKECTKOCTb POCCUACKUX 3aKOHOB CMArYaeTcs Heo6A3aTeNbHOCTbH MX
NCNoNHeHUs». Takas Heobs3aTenbHocTb B ®KIT npegycmoTpeHa: MuHu-
CTEPCTBY (PUHAHCOB MOPYYAETCA «YTOUYHATH EXKErofgHo 06bLEeM accUrHo-
BaHWii, Bblgensembix Ha peanuzaumio DKM, € y4eTOM peanbHbIX BO3MOXK-
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HOCTen heaepanbHOro Groa>keTa». A C Apyroi CTOpoHbl, B pasgene ®KI
«Cpoku peanusaymm lMporpamMmmbl» yKasaHo: «[llporpamma paccuvTaHa
Ha 5 neT. [eiicTBue nporpammbl MOXKET OblTb MNPOLIEHO B YCTaHOB-
JIEHHOM Mopsigke Ha 6onee AnMTenbHble CPOKM». [MonyyaeTcs, 4TO 3akoH
HOCUT OPUEHTMPOBOYHbBIN XapakTep: AeHer MOXeT He XBaTWUTb, CPOKM
MOXHO He cobntocTu. Ho Bce JOMKHO BbITh CAENAHO B «YCTaHOB/IEHHOM
nopsagke». BOT ecnu He ycnenu CKOPPEKTUPOBaTb MporpaMmmy, NpuaeTcs
NPOV3BOAMTL 3aMyCK HE3aBMCKUMO OT TOr0, HacKO/bKO MPOEKT NoAroToB-
neH. Torga 60nblWas 0NacHOCTb, YTO OyAyT BbIOPOLLEHbI B HUKYa U TPyA,
N BPEMS, U YXe 3aTpayeHHble cpeAcTBa. B 1996 r. Obin 3anmylleH anna-
paT «Mapc-96». MpoeKT roTOBMACA B YCNOBUAX HEAOCTaTOYHOrO PUHaH-
CMpoBaHMs, 6e3 AO/MKHbIX MCMbITaHWIA, B cnewke. KocMuueckuii anna-
paT pyxHy/n B OKeaH, faXe He Bbliiaa Ha TpaekToputo K Mapcy, 13-3a oT-
Kasa B pa3roHHOM 6/10Ke, HO BEepOATHOCTb OTKas3a 6Oblna BenuMka U BO
MHOTMX APYruX COCTaBMAAOWMX NPOEKTa.

B nepBble nopeOpMeHHble FoAbl CUTYyaLusi B POCCMIACKON KOCMU-
Yyeckoi oTpacnu 6blna TSXKenoi, HO B nocnefHee AecATUNETUE MOMOXe-
Hue CTano yny4warbcs. MNnavyeBHbIM OHO OCTaNIOCh, O4HAKO, B TOM, YTO Ka-
caeTcsl (hyHAAMEHTaNbHON HayKW.

B T1abn. 11 B KauyecTBe npumepa NpuBEAeHbl AaHHbIE O 3amyckKax
Kocmmyecknx annapatos B 2002 r. OHKU B3AThl, KaK U HeKOTopble Apyrue
HKENPUBEEHHbIE AaHHble, U3 MOero foknaga Ha 3acefaHum [lpesu-
anyma PAH B 2003 r. «CoCTOAHME N NEPCNEKTUBbLI UCCNeLoBaHNA JTyHbI
N nnaHet B Poccum».

3 Tabn. 11 BMAHO, YTO aKTUBHOCTb Poccum B KOCMOCe He ycTynaeT
3anafgHbiM cTpaHaMm. B 2002 r. n3 o6uiero yncna (65 3anyckos B mMupe)
25 cpgenaHo B Poccun, B CLLUA — 18. O6palaet Ha cebs BHMMaHWE pes-
KOe HecoOTBETCTBME AOAN 3anMyCKOB HAay4HOro Ha3HayeHus B Poccum u
LPYrMx Kocmuyeckmx ctpaHax. B CLUA npu 20 ¢ He6OMbWMM KOCMMU-
Yyeckux anmnaparax B rog 3a nepuog ¢ 1996 no 2005 r. To/ibKO No nporpam-
Me NAaHeTHbIX MCCNeL0BaHWUI 3anyLleH M HameyeH K 3anycky 21 anna-
patr. ¥ Hac npu 35 annapaTtax B rog — TonbKo 1 annapat, «Mapc-96»
(HeypauHblin).

B Tabn. 12 npeacTaBneH nepeyeHb 3anyckoB B Poccum ¢ yKasaHWeEM
nX HasHayeHus. M3 ob6uiero ymcna 35 3anyLleHHbIX KOCMUYECKUX anna-
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paToB 17 chenaHbl B MHTepecax Apyrux cTpaH, TO eCTb NPOW3BeAeHbI
3anycky 3apy6exxHbIX annapaToB POCCUMACKUMK HOCUTENSMU. ITO — KOM-
MepyYeckue 3anycku, NpuHocsALLMe NOCTYN/eHNs B GlomkeT. HasHaueHue
OCTa/lbHbIX KOCMMWYECKMX annapaToB — 3T0 06ecreyeHne (yHKLMOHMPO-
BaHMs MeXyHapoAHoW KocMuueckoii ctaHuum (MKC), cBsisb, HaBuraums,
pelleHne BOEHHbIX 3a4a4y. HW ofHOro anmapata Hay4HOro Ha3Ha4YeHwus.

Tabnuua 11
3anycKku KoCMUYecknx annapaTtos B Mupe B 2002 T.
Uneno Uncno* HayuHble 3anycku C Lienbio
CrtpaHa 3MyCKOB KOCMMUYECKUNX nccnesoBaHus JlyHbl
annaparos 1 nnaHet 1996-2005 rr.

Poccus 25 35 1
CLLA 18 23 21
3an. Espona 12 14
AnoHns 5 6 4
Kurai 3 8 -
NHapns 1 1 -
W3pannb 1 1 -

* PakeTa-HOCUTe/lb MOXKET HECTU HECKO/IbKO KOCMWYECKMX annapaTos.

Tabnmua 1.2
HasHaueHVe KOCMIMYECKMX annapartos, 3anyLueHHbIX Poccumeii B 2002 .

PakeTa- Kocmunueckuii
ara
A HocuTeNb annapar HasHatienme

28 theBpania | Coto3 Kocmoc-2387 BoeHHbIi

17 mapTa PokoT-bpu3 GRACE (CLWA) B nHTepecax CLUA

19 mapTa PokoT-bpu3 Konn6bpn-2000 B uTepecax
ABCTpannm

21 mapTa Coto3 Mporpamma MI-8 | MKC

30mapra | MpotoH-K Intelsat-903 (CLUA) | 5 “HTepecax CLUA
(4acTnuHO Poccun)

1 anpens MonHua-M Kocmoc-2388 BoeHHbIN
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OKoHuaHue Tabnmubl 1.2

llata PakeTa- Kocmunyecknin HashaueHme
HoCUTeNb annapar
25 anpens Coio3 Cot03-TM-34 MKC
7 Mas MpoToH-K Direc TV-5 (CLLUA) | B nHTepecax CLLUA
28 Mmas Kocmoc-3M Kocmoc-2389 BoeHHbIN
10 ntoHa MpoToH-K 3kcnpecc-A Ne 4 Csasb
20 VioHs POKOT-BOM3 Iridium-97, -98 B nHTepecax CLLUA
P (CLLA) (4acTnyHo Poccum)
26 VIOHA Coto3 Mporpecc M-46 MKC
8 nona Kocmoc-3M Kocmoc-2390, -2391 | BoeHHble
25 mons MpoToH-K Kocmoc-2392 BoerHbiv
(4acTmyHO 3Konor.)
22 aprycta | MpoToH-K EchoStar-8 (CLUA) | B nHTepecax CLUA
25 ceHTA6Gps | Coroz-dIr Mporpecc MI-9 MKC
26 ceHTA6ps | Kocmoc-3M Hagexgaa HaBurauyoHHbI#
15 okTa6ps | Coto3 $oToH-M Ne 1 -
B nHTepecax ESA
17 okta6ps | MpoTtoH K Integral (ESA) (4acTHuHO Poconu)
30 okTsA6pss | Coto3-PI Coto3-TMA-1 MKC
B nHTepecax
-K - .
25 HosA6ps MpoToH Astra-1K (JTiokc.) WaCT. Komn. SEC
B nHTepecax
28 Hos6ps Kocmoc-3M Moxael, Rubin-1 | FepmaHun
(4actnyHO Poccumn)
Rubin-2, B nHTepecax
- "epmaHunn, ApreHTtu-
LatinSat-A,
20 pekabps | OHenp-1 : Hbl, Caya. Apasuu,
SaudiSat-IC, Vitann 1 CLLIA:
UniSat-2, Traiblazer '
5 cnyTHUKOB
24 pekabps | MonHua-M Kocwmoc-2393 BoeHHbIN
25 pekabpsi | lMpoTtoH-K Kocmoc-2394-2396 | BoeHHble
29 pekabps  |MpoToH-K Nimig-2 B nHTepecax KaHagpl
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Tabnuua 13

3anycku, npoussepeHHble B Poccun B 2001-2007 rr.

DKI 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | Bcero

KA rpaxgaHckoro

Ha3HaueHus, CnyTHUKN
CBA3M, MeTeoponornye-
ckue. TMTIOHACC v ap.

MKC 8 5 6 6 6 5 4 40

dyHaaMeHTabHasA
Hayka
Kommepyeckue
3anycku (B vHTepecax 3 9 6 6 10 | 12 8 54
[pyrux cTpaH)
BoeHHOro HasHaueHus 9 7 6 8 5 5 3 43

Bcero 3anyckos 23 | 25 | 21 | 23 | 26 | 25 | 16 | 159

Ecnu B3aTb nocnegytoLine rofpl, To KaptuHa Ta »e. B 2001-2007 rr.
(no ceHTA6pb) U3 159 3anyckoB 54 3anycka cAenaHbl B MHTepecax 3apy-
6eXHbIX cTpaH. B uucne 3akazumkos: CLUA (13), EBponeiickoe KoCcMu-
yeckoe areHTcTBO EKA (6), Mepmanusa (4), ®paHuus (3) u gpyrue, BCero
21 cTpaHa. 40 3anMycKoB BbINO/IHEHO A1 06Cy>XUBaHNA MeXayHapogLHOo
KoCcMU4eckoii ctaHuuu. Mo pasgeny «®yHaameHTanbHble KOCMUYECKUE
nuccnefoBaHusa» HeT Huyero (Tabn. 1.3). Cnegyet OTMETUTb, YTO 6O/bLUMH-
CTBO KOMMEPYECKMUX 3aMyCKOB, BblINOSIHEHHbLIX POCKOCMOCOM, MpejcTas-
NfeT 3anyck 3apy6exHbiX Kocmuueckmx annapaTtoB (KA) Hay4YHO-TEXHM-
YecKOoro HasHa4yeHwus, YTO B KOHTEKCTe Mpo3s6aHus Halleih cO6CTBEHHOM
nporpamMmsl NNLb YBENNYNBAET OTCTaBaHWe Poccuu.

B 2003 r., paccumTbiBasi Ha CBOI CTaTyC akafleMuKa, S Harmucan nuchb-
MO MnpesnfeHTy cTpaHbl. O6palleHne 6b110 BMOHE No agpecy. B ynowms-
HyTOM 3akoHe P® «O KocMuueckoil geaTenbHOCTM» rosoputcs (cT. 5.2):

«O6lee PyKOBOACTBO KOCMUYECKON [esTeNbHOCTbI0  OCYLLECT-
BnseT [MpesugeHT Poccuiickoil ®egepauuu: paccMaTpuBaeT U yT-
BEPXKAAeT OCHOBHblE MONOMKEHWS TOCYAAPCTBEHHOW MOAMTUKM B 06-
NacT¥ KOCMUYECKOW [eATeNbHOCTU; YCTaHaBNMBaeT 0C060 BadKHbLIM
npoekTam 1 nporpaMmam CTaTyc Mpe3neHTCKUX; pelaeT Haubo-
nee BadKHble BOMPOCHI TFOCYAAPCTBEHHOW MOAMTUKA B 067acTU  Koc-
MWYECKON  JeATEeNbHOCTU».
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Poccuiickas  akagemusi  Hayk
UneH Tpesunguyma

AxafeMukK

rANMMOB
Jpuk  Mwuxainosny

[npekTop
VIHCTUTYTa reOXVMUN 1 aHaTTUTUYECKON
xummn vm. B.W.BepHagckoro PAH

119991 Mocksa [I'CM-1, yn. KocbirvHa, 19
Ten.: 137-4127. ®akc: 939-0185
E-mail: galimov&geokM.ru

Mpe3naeHTy Poccuiickoii ®degepaunu B. B. MyTuHY

I"ny6okoyBakaembliA Bnagumup Bnagmmuposuy,

O6paLarock K BaM B CBSA3M C NONOXKEHMEM, CNIOXMBLUMMCA B OTEYECT-
BEHHbIX uccnegoBaHuax JlyHsl U nnaHeT. B 60-80-e rogbl B Halleid CTpaHe
ObINM BbINO/HEHBI NMUOHEPCKWE PaboTbl MO U3yYeHUto JyHbl, BeHepbl, Map-
ca. OHM NpVHEC/IN Hayke LieHHeLe CBeAEHUs 0 XMMUYECKOM CTPOEHUM
Ten COMHEYHOW CMCTEMbI U COCTaBUM BbIAAIOLLWIACA BKa HalLei CTpaHbl
B MVPOBYHO HayKy W UCTOPUIO LIMBUAMN3ALMN.

C KoHua 80-x rogoB HWYero HOBOTO Ha 3TOM MYTU HaMW CAeNaHo He
6b110. HoBbIE 3aMyckn B GavKaiilume rodbl He NpeaBMaATCS.

Mexay Tem B Mupe uccrefoBaHust nnaHeT CONHEYHOW CUCTEMbI Be-
JYyTCA C HapacTaroLLell MHTEHCUBHOCTBIO. AMEpHKaHCKas nmporpamma BK/IHO-
YaeT MaccuMpoBaHHOe 1ccnefosaHve Mapca. VI3BEeCTHbI OTKPLITUSA, YXKe CAe-
naHHble muccuamm «Mapc noban Cepseiiep» 1 «Mapc MacaiiHaep» B
1998-2000 rogax. B 2001 rogy 3anyuieH W pa3BepTbiBaeT paboTbl «Mapc
Opaucceit». B 2003 rogy 6yaet 3anyuieH annapat MER, Hecywuii gga no-
cafloyHbIX Mogyns-posepa. Ha asryct 2005 roga nnaHMpyeTcs 3anyck op-
6utanbHo ctaHum MRO. Janee npeanonaraeTcs pa3BepHyTh LOMrOBpe-
MEHHYH0 CeTb MapCUaHCKMX cTaHumii (npoekT MLN). Ha 2011 rog oTHeceH
MPOeKT JocTaBkM rpyHTa ¢ Mapca (npoekT MSR). MoM1Mo 3TOro, nnaHu-
pytoTca mccnefoBaHus cnyTHUKOB KOnuTepa un CatypHa, 0TrnpaBka annapara
B CTOPOHY [NyTOHa, MccnefoBaHye M30TOMHOrO CocTaBa atmocepbl Be-
Hepbl, B3ATWE NpPobbl M3 aTMocdepbl KOnNuTepa, JocTaBka Ha 3emno 06-
pasua ¢ Tena KoMeTbl, 3anycku Ha JlyHy. Momumo HACA, nporpammy nna-
HETHbIX MCCMeA0BaHMIA pa3BepTbiBaeT EBPOMeCcKoe KOCMIYECKOe areHTCTBO
(nnaHmpyeTcs 3anyck Ha MepKypwii, K acTepongy, co3faHue CeTW CTaHLMiA
Ha Mapce), a TaKke AnoHus n Kntaii.
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Ha aTom hoHe Poccus B NAaHETHOM nporpammve abcostoTHO 6e3mMonB-
CTBYeT. Hy)XXHO WMeTb B BUAY, YTO UCCNENOBaHWS MiaHeT NPeAcTaBnsaoT
MHTEPEC He TOMbKO A/15 YINyBneHns HalumxX 3HaHWii 0 ConHeYHol cucTeme.
OHW CO34al0T Ha OCHOBE JaHHbLIX CPABHWUTENbHOM MAHETONOrMKU HeobXo-
OyMyto 6a3y 415 pelleHns npobnieM 3eMHOI reonorun. ViccnefosaHus Jly-
Hbl VMEIOT NPAMOEe MPUKNaLHOE 3HaYEHMeE.

MocnefHsAs poccuiAckas NorMbITKa NAAHETHLIX UCCNeaoBaHWiA B 1996 ro-
[y — 3anyck annapata MAPC-96 — 3akoHuMnacb Heyaaueli. PakeTa-Hocu-
Tenb «[POTOH» He BbILLMA Ha 33JaHHYH0 TPAeKTOpUIO.

Mocne aToro 6bin caenaH ynop Ha paboTy B Apyroli 06/1acT Hay4HbIX
KOCMWUYECKMX MCCNEe0BaHWA. Bbin HamMeuveH 3anyck Tpex KpymnHbIX acTpo-
(hU3NYECKUX CMYTHUKOB NO nporpaMme «CnekTp». OHU ObIn CNPOEKTUPO-
BaHbl ellle B KoHUe 80-X rofos, paccumtaHbl Ha JOPOrocTosliMe pakeTbl
«[poToH». MMepBbii annapaT U3 3Tol cepumn «CnekTp-PIM» A0/mKeH Obif ObITh
3anyuleH B 1998 rogy. B 2002 rogy nocne nsty neT pacxofoB CUM U CPeacTs
OT Hero OTKasancb. PeLlnIN COCPesoTOUUTLCS Ha CNefytoLeM No oYepeam
cnyTHUKe «CnekTp-KP» 1 3anyctuTb ero B 2006 rogy. Y6expieH, 4to npu
HbIHELLHEM (DUHAHCMPOBAHMM ero XAeT Ta Xe cyabba.

MnaHeTHas nporpaMMa, NpegnoXeHHas Hamy nocne 1996 roga, yuu-
ThiBaBLUAsA HaLWM CKPOMHbIe (DMHAHCOBbIE BO3MOXHOCTH, BK/OYana 3amnyck
Ha JlyHy B 2000 rogy n Ha ®o6oc B 2005 rogy. Oba npoekTa MMenn Xopo-
L0 060CHOBaHHYK Hay4Hyt 3agady. naBHOe — OHW BblIM pacCcuUTaHsbl
Ha MCMO/Mb30BaHNE OTHOCUTENBHO [eLleBbIX pakeT CpefHero knacca Tvna
«MonHua» 1 «Coto3», NO3ITOMY OTANYINCH BbICOKOW 3KOHOMWUYHOCTLIO.
B cnyyae vx peanusaumm oHM coxpaHunu Obl 3a Poccueld JOCTOMHOe MeCTOo
B MeXJyHapoaHOW nporpamme NnaHeTHbIX MccnefoBaHuiA. [ocTaBka Be-
wectsa ¢ Poboca He TO/MbKO Oblna 6bl HOBLIM LLIAroM B McciesosaHum Con-
HEYHOW cMCTeMbI, HO 1 0Becrneynna Ham NapuTeT ¢ Hemsmepumo 6onee fo-
poroli aMepuKaHCKO nporpammMoit muccnefoBaHus Mapca. B nopsigke 06-
MeHa Hallla Hayka Morna 6bl He Ha BTOPbIX POAsSX MOAYYMTb LOCTYN K
aMeprKaHCKMM Matepuaiam no Mapcy.

Pa6oTbl Mo JlyHe Hayann 6bi10 (hMHAHCMPOBATLCS, HO 3aTemM Obln
npekpaLleHbl. B ®eaepanbHoii nporpamme ao 2005 roga PocaBrakocmoca
1 PAH B nnaHeTHOM YacTh 6bli OCTaB/EH NWLLIb OAMH MPOEKT — 3amnycK Ha
®oboc. Ho Tenepb B NnaHax peasmsaumu npoekta «Poboc» nossunacs ot-
meTKa: nocne 2010 roga. 3T0 03HA4aeT Ha MPaKTuKe 3aKpbiTUe B CTPaHe nna-
HETHbIX UCCNEA0BaHWIA.
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MOHATHO, 4TO NpW nepepbie B 20-25 NIET Hefb3s COXPaHUTL Hayu-
HYIO LUKONY, BOBJ/IEYb MOMOLEXb, OE3HafEeXHO ycTapeBaeT TEXHONOru-
YECKMIN OMbIT.

B cespane 2002 roga npesngeHT CLUA [. byl nepecmoTpen B CTO-
POHY YBESMYEHWS (PUHAHCUPOBaHVE amepuKaHCKOM MIaHeTHON Mporpam-
mbl. B HACA npuHsaTa LIKasa CTOMMOCTU NPOEKTOB: PefKue Joporue npo-
eKTbl CBbILe 1 MApg Jonnapos (1-2 B fecATUNETUE), CPeHNE NPOEKTbI OKO-
no 650 M/IH fonnapos (3anyck pa3 B 2-3 rofa), AelleBble NPOeKTbl 40
325 MnH gonnapos (3anyck pa3 B 15 roga). CpaBHMTE C 3TUM Hallly roToB-
HOCTb Y/IOXMTbCA B 3amyck Ha Poboc B 50 MIH 40N11apoB, a 3anyck Ha Jly-
Hy ocyLecTBunTb 3a 20-30 MAH J0N1apoB.

He xouy BX0AWTb B feTasn MPUHSATON MPOrpamMbl WCCNEA0BaHUIA.
Cuutato, YTO OHa HeapeKTMBHA. Mo TOUKA 3peHUs Ha 3TOT CYET Konfe-
ram m3BecTHa. $1 He pa3 rosopws 06 3TOM Ha 3acefiaHusix 1 B nevatu. lMo-
HATHO, YTO B HayKe eCTb PasHble LUKO/bI U HanpasneHus. ECTb pasHble UH-
Tepecbl. 1 He CTaBKO BOMPOC O MepepacrpeieneHUn TexX MasibiX Kpox, 3a
KoTopble UAeT 6opboa.

lMocblnas 3To NUCbMO, PaccUMTbIBaKO Ha Bally nomMollb. A BO3raBnsto
WHCTUTYT, KOTOpbIiA Mpu akagemuke A. . BuHorpagoBe Oblil MHWLMATO-
poM uccnefoBaHWa JIyHbl U NiaHeT. Mo3ToMy cuuTaro CBOMM LONIToM obpa-
TUTb Balle MYHOE BHUMaHWE Ha CO3JaBLUeecs MosoXeHwe. Ecnm HeT BO3-
MOXHOCTM MOMOYb, A 6Gyfy, N0 KpaiHeid mepe, yBEPEH, YTO CBEPTbIBaHue
MAaHeTHbIX MCCMef0BaHWA — eCTb XXepTBa Ae/CTBUTENIbHO OCO3HaHHas U
HEOTBPaTUMas, YTO He BO3HWKHET BOMPOC — MOYEMY Mbl MOMYaNu, Habto-
[as paspyLumMTe/bHbIA npoLecc.

Cnyboxo yeaxaowui Bac, Wb_é
A

aKaneMuK ——

3.M.ranmmos
YUneH Mpesnanyma PAH
OunpekTop MHCTUTYTa reoxmMmmm n
aHanuTun4yeckoin xumnm nm.B.M.BepHagckoro PAH
Mpe3ngeHT Me>KayHapogHoi Accoumanmn
reoXrMmm 1 KOCMOXUMUMK,
MpeacegaTens KoMyYTeTa Mo MeTeopuTam,
YneH 6topo CoseTa no Kocmocy PAH
05 pekabpa  2002r.
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Mucbmo K B. B. TlyTWHY, BEPOATHO, He MONano, X0Ts, YTO6bl 3auH-
TepecoBaTb KaHUENApuio, A cneuunanbHo nepevyncann cBou uUMetolme oT-
HOLleHWe K KOCMOCY peranuun. Y MeHs, npaBfa, COCTOANOCh HECKO/bKO
pasrosopoB ¢ U. . CeunHbIM. H nonyunn Takxke OTBET OT 3aMeCTUTENSA
npescepatens CoseTa 6e30MacHOCTU C yBEPeHWEM, 4To 6yayT npeanpu-
HATbI Mepbl ANS YAYYLLUEHUSA NOMIOXEHUS.

BO3MOXHO, YTO-TO U3MEHWUNOCL B NYYLIY CTOPOHY, HO (pakT co-
CTOMT B TOM, YTO Kak He 6blfI0 IYHHO-MMAHETHbIX Muccuid K 2002 r., Tak
nx HeT n K 2009 r. B 3aknwountenbHoin rnase «K utoram. 2009 ropg»
npvBeAeHbl faHHble 3anyckoB ucTekwero 2008 r. Poccus no-npexHemy
nmavpyet B 061acTu npefocTaBfeHUss KOCMUYECKUX ycnyr. M3 nome-
LWEeHHbIX B 3TON rnaee Tabnuy BUAHO, YTO M3 32 3anyCKOB, BbIMO/HEH-
HbiX Poccuein B 2008 1., 24 cfenaHbl B MHTepecax 3apyOeXXHbIX CTpaH
UAN MeXAYyHapoAHbIX NpoekToB (6 3anyckoB — 310 nonetbl K MKC). B
TO Xe Bpema CLUA wn3 15 3anyckoB 14 cpenann B WHTepecax Hayuo-
Ha/fbHbIX nporpamm. B Kutae n3 10 3anyckoB To/fibko 1 annapart 3any-
WweH ana BeHecyanbl. OcTaNbHble — HaLMOHaNbHasA Nporpamma.

Pa3Be 3To He HanoMuWHaeT yuiepbHY CbIpbeBYI HanpaBJ/ieH-
HOCTb Halleli 3KOHOMUKKN? Mbl NocTaBnseM 3a pybex MuHepasb-
HOe Cblpbe, NpefocTaBfsAsd BO3MOXHOCTb APYrMM CTpaHam npouns-
BOAUTb BbICOKOTEXHO/IOTMYHYIO Mpogykuuio. lMpegoctaBneHne pa-
KeT-HOCUTeNein, KcTaTu, paspaboTaHHbIX B MPOLUIOM, 3TO — Ta Xe, He
Tpebytowan 60NbLWINX UHTENNEKTYaNbHbIX YCUNUKA, npakTuka. lMo-
3TOMY NOBOZ NS HanucaHWs 3TOW NOBECTWU ocTancs.

HenoHumaHne ponn Haykum W, A 6bl cKasan, HeyMeHue obpalyaTbes
C Hell — 3TO ynpeK BbICOKMM BfacTaM. Ho feno He TOMbKO B 3TOM.
Mpob6nema HOCUT CUCTEMHbLIN XapakTep. [Jaxe BblaeNleHHbIX LeHer 6b110
[0CTaTOYHO, YTOObLI BbIMOMHWUTL 3aMNYCK HECKONbKUX anmnapaToB Hay4YHOro
Ha3HayeHus, NPaBUIbLHO U CBOEBPEMEHHO CclefnaB BbI6GOp M pasymMHO pac-
npegenns uMmetolmnecs pecypcebl. Jo 1996 r. feHbru BKNagbiBanu npe-
MMYLLECTBEHHO B NPOEKT «Mapc-96». Mo GpUHAHCOBOMY COCTOSIHUIO TO-
ro BpemMeHU NpPoekT 6biN HaM SBHO He Mo cunam. OT Hero cnefosano
OTKasaTtbCs yxe B 1992-1993 rr. Ho 3apy6eXxHbiMW napTHepaMu Obiin
B/IOXEHbI HeMasible CyMMbl. OHW BCAYECKW N1066UpoBann 3TOT MPOEKT U
3acTaBNANM BKNafblBaTh BCE HOBble cpeacTBa. lMocne rmbennm «Mapca-96»
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YCUNA CKOHLIEHTPMPOBANCL Ha acTPodur3nyeckoil nporpaMmme «CnekTp»,
KoTopas npegnonarana 3anyck Tpex TAKeNbIX CMYTHUKOB 3emun, Tpebyto-
KX 415 3anycka JOporocTosawmx paket «MpoToH». MepBblid 13 3TOW ce-
pun, «CnekTp-PI», Hameyanocb BbIBeCTW Ha opbuTy B 1997-1998 rr.
Ero ctoumocTb OKasanacb C/AMLIKOM Benuka and Hac. Ho «Cnektp-PI»
y>e Obln1 CBfA3aH C MexAyHapoAHbIMM 06f3aTenbcTBaMu. 3anyck anmna-
paTta 6bln 3aKpensieH B COMNaweHnax o CoTpyAHuYecTBe «YepHOMbIpAM-
Ha—I[opa». lMocne nNATU NeT BNOXEHWA MPaKTUYECKU BCEX CPeAcTB B
2002 r. oT npoekTa «CnekTp-PIM» oTKaszanucb. ®aKTNUYeCKU [eHbr1, Bbl-
JenaBlUMecs Ha MPOEKT B TeYeHMe NATU fIeT, nponanu. Ho ypok BHOBb He
6bin n3BneyeH. MpuHANK pelweHne caenatb NPUOPUTETHbIM «CrekTp-P»
(«PagnoacTpoH»), ¢ TeM 4TOObI 3anycTuTb ero B 2006-2007 rr., — Ta-
KOV >Ke TSOXKeNblid CNyTHUK, Tpebylowmnin goporoctoniein paketbl «lpo-
TOH» W NO CTEMeHN FOTOBHOCTM CTOALWMIA elle ganblue, YeM NPOEKT
«CnekTp-PI». Ceityac 3aBepwaetca 2009 r. «CnekTp-P» go cux nop He
3anylLueH.

ABapun 1 HeyfauyHble 3anyCcKW COMPOBOXAAKT BCHO WCTOPUIO
KOCMOHaBTUKN. 3TO Heu3bexHas nnaTa 3a UCMONb30BaHWE CNOXHEei-
WKNX, CTOALMX Ha FpaHW Yes0BEYECKMX BO3MOXHOCTER TexXHONOorui.
PakeTbl-HOCUTENIM W [pYyrue CpefcTBa BbIBEAEHUA, faxe WMetouiune
BbICOKYIO penyTauuto HafLeXXHOCTW, 0TKa3blBaloT B 5-7 % 3anycKos.
HekoTopble MPOEKTbl OTKMafblBAOTCA MO MHOr0 pa3. MoOryTt BO3HWK-
HYTb OOBEKTUBHbIE TPYAHOCTW, KOTOPblE HEBO3MOXHO MpeaBUAETD.
Peub nget He 06 3ToM. Peub MaeT o npocuyetax, O NOTepsAX, KOTOpble
BOBCE He 6blNN HENU3OEXHbLIMU.

NmeBLwKXCA CPefCcTB BNOJIHE XBaTUMO Obl HA peann3aLuio Npoek-
Ta «®oboc-IpyHT» ewe B 2003 r., NAOC NO MeHbLIEA Mepe ABYX 3a-
nyckos K JlyHe, KOTOpble nnaHeTHas cekuusa B 1998 r. paccuuTbiBana
ocywecTtBuTb B 2000 1 2005 rr. Mbl ceityac Haxogunucb 6bl coBep-
LUEHHO Ha APYrom ypoBHe MccnefoBaHUi JIyHbl ¥ NAaHeT Kak B Hayu-
HOM OTHOLUEHMM, TaK M C TOYKM 3PEHUA Halleil penmyTauum B MuUpe.
OJHOBpPEMEHHO CnefoBano MNEPecTPoUTb acTpodu3nyeckne MpPOEKTHI
TMna «CnekTp», CNPOEKTUPOBAB WX OCYLEeCTB/IEHUEe Ha pakeTax-
HOCUTENsAX CpefHero Knacca WM Ha naatopmax, KoTopble ObLin 6bl
pa3paboTaHbl B Xo4e peanusayum npoektoB «Poboc-FpyHT» U «JlyHa-



1. 3aKOH M €ero WcnonHeHue 21

Fno6». Takue npeanoXeHus fenanucb, HO UMW nNpeHebpernn. B pe-
3ynbTaTe 3a 15 neT He 6bIN10 3anyLeHO HUYEro. A Hemasble B LEeoM
[EeHbIN NPOCTO PacTBOPUIIUCE.

Kak He BcnomHuTb ewe pa3 M. E. CantbikoBa-LegpnHa: «OH
Tebs yTpom Ha 6Gasape o6MaHyn, aH K MOMyAHIO, CMOTPULWb, €ero ca-
MOro kabaTuuk [0 HUTKW 0606pas, a Tam, M0 WUCTEYEHWU BPEMEHM,
rnagn, uy KabaTuMka NMO0 BbIPYYKY YKpaau, nnbo 6e3MeHoM no Te-
M — W [yX BOH. Tak OHO Konecom ¥ ugeT. W 3a pgeno! lMNMoTomy Aypa-
KOB YU/ Tb Hafo. TONbKO BOT YTO AWBO: Kyda fAeHbIW [eBalTCs, HU Y
KOro Mx HeT!»



2

BCTYNNEHWE B AOJI>)KHOCTb

B koHue 1992 r. s ctan gupektopom FEOXWN (NHCTUTyTa reoxu-
MWW W aHaIMTMYEeCKONn xumum um. B. N. BepHafckoro Poccuiickoin Aka-
JeMUN HayK). OTO — WHCTUTYT, LUMPOKO W3BECTHbI CBOMMM (yHAa-
MeHTa/fIbHbIMWU MUCCNef0BaHUAMMK B 061aCTU FEOXUMUN MAHTUN N 3EMHOM
KOpbl, OCaZl04HON reoXMMuu, M3OTOMHOW reonoruu, Teopun pypoobpa-
30BaHUA, TEOXUMUN N aHAIMTUYECKOW XUMUUN PajN0oaKTUBHBIX, PELKUX U
paccesiHHbIX 3/1EMEHTOB, reoxXmMun yrnepoga. B 1o e Bpema NEOXW,
Kak W psag Apyrux Befywmnx UHCTUTYTOB Akafemum Hayk CCCP, 6bin
3afleicCTBOBAH B 3aKpbITbIX NporpamMmax. 370 6bl10 3NUTHOE akajeMu-
Yyeckoe yupexgieHue ¢ 60nblIMMK 3acnyramMmu nepeg rocygapctsom. WH-
CTUTYT y4YacTBOBa/ B CO3[4aHMN aTOMHOro opyxwus. NepByl0 COBETCKYHO
aTOMHY0 60MOY fenanu 13 NAyTOHWA. BbigeneHne n ouncTka NayTOHUA
NPeACTaBNANN CNOXKHYI Hay4YHO-TEXHWYECKYH 3afady, MOCKOMbKY Tpe-
60BaHNA (PU3NKOB K €ro YNCTOTE M U3OTOMHOMY COCTaBYy Obl/IN OYEHb Bbl-
cokun. CoaepxxaHue nerknx snemeHtoB (B, Be, Li, F n ap.) B opyeliHoMm
NAYTOHMM He A0MKHO 66110 npeBbiwaTh 10 °—10 °% . MeTannmyeckui
NNYTOHWIA BefeT ceb6s oYeHb KanpusHo. OH BbICTPO OKUCNAETCA Ha BO3-
[Lyxe, TOKCMYeH, NpW 3TOM feTyd, NIerko obpasyeT aspo3onu, 4To Cylle-
CTBEHHO YBENMUYMBAET PUCK Npu paboTe ¢ HUM. TakK YTO XMMUYeCKune npo-
6/1embl, KOTOpPble BO3HWUKaNWM MpU U3roTOBMEHUN NIYTOHUEBON 6OMOLI, He
YyCTynannm no CNOXHOCTU (PU3NYECKUM U UHXEHEPHbIM npobnemam. Ha
FEOXW 6bina BO3M0XeHa OTBETCTBEHHAA 3ajadva XMMUKO-aHaIMTUYeCKo-
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ro o6ecneyeHnss TEXHONOrMYECKUX MPOLLECCOB MOMYYEHUA YUCTOrO MAy-
TOHMS. B KOHEYHOM CYeTe OrpOMHas Mo 06bLEMY U CNOXHOCTU paboTa Obl-
na ocyulecteneHa. B despane 1949 r. 6bl1 NOAyYeEH OPY>XKelHbIA NAyTo-
Huin. K neTy Toro xe roga B Kb-11 (Ap3amac-16) 3aBepuinnncb paboTbl
N0 KOHCTPYMPOBAHMIO aTOMHON 60M6bI. 29 aBrycta 1949 r. Ha Cemuna-
naTuHCKoMm nonuroHe B KasaxctaHe 60Mb6a 6blna B3opBaHa. AupekTopy
MEOXW akagemuky A. I. BUHOrpafosy 3a yCrewHoe yyacTue B aTOMHOM
npoekTe 6bINO NPUCBOEHO 3BaHWe Mepos CoumanucTuyeckoro Tpyga.

B Hauvane kocmuueckoi spbl TEOXI BHOBb OKasancs Ha nepeaHeM
Kpae. KpynHomacwTabHble uccnefoBaHUs B 061aCT pakeTHOW TEXHUKM
Hayanucb B CTpaHe Mo4YTU OLHOBPEMEHHO C pa3paboTKO aTOMHOro opy-
Xusa. C paspbiBOM B 0AWH MecAal B 1946 r. 6bliM NPUHATLI NOCTaHOB/E-
Hua CoeTa MuHuctpos CCCP 0 co3faHnu aTOMHol 60M6bI (9 anpens) u
0 peakTVBHOM BOOpYXeHuun (13 mas). CTaBunach Lefb co34aTb MeXKOH-
TUHEeHTaNbHblE CPefcTBa AOCTABKM AAEPHOro opyXus. B cooTBeTcTBUM C
NOCTaHOB/EHWEM apTUNNEPUIACKNIA 3aBOL B NOAMOCKOBHOM KanvHWHIpa-
fe 6bln peopraHn3oBaH B 3HaMeHUTbIM BnocnefcTsun HWW-88, B KoTo-
pom otgen Ne 3 Bosrnasun C. M. Kopones. Pa6oTbl 3Toro OKB npusenn K
cosfaHuto B 1957 r. pakeTbl P-7, CNOCOGHON A0CTaBNATL SiAEPHOE OpyXue
yepe3 okeaH. Cpasy e Nocne YCMewHoro 3anycka MeXKOHTUHeHTalNb-
HOW 6annMCTUYECKON pakeTbl PYKOBOACTBO AKajemun Hayk o6paTunochb
B MPaBUTENbCTBO C 060CHOBaHWEM BO3MOXHOCTU WCMNOMb30BAHUA UCKYC-
CTBEHHbIX CMYTHUKOB 3eMAW AN Hay4yHbIX Lenel, poToCbeMKM, pasBes-
KN MPUPOAHBIX PECYPCOB, U yXe 4 okTa6psa 1957 r. 6bin Npou3BedeH 3a-
MYCK MEPBOro WCKYCCTBEHHOTO CNYTHUKA 3eM/IN.

Ecnv npefLwecTByoWan UCTOPUSA PaKETHOM TEXHUKW Oblna ncTopuen
pasBUTUA PAKETHOIO OPYXXMA, TO ¢ OKTA6pA 1957 r. HacTynuna apa Kocmu-
YeCcKMx nuccnenoBaHuii. AkafieMus Hayk nopy4ymna akagemuky A. . BuHo-
rpafioBy OCYyLLECTBAATb Hay4dHoe pykoBoacTBo, a FEOXW — paspabatbl-
BaTb METOAbl W annapatypy Ans usydyeHus Ten CONHEYHOM CUCTEMbI Npu
nomoLLM KocMuyecknx cpegcts. C Tex nop VHCTUTYT paboTaeT B TECHOM
KOHTaKTe C NpefnpuATUAMKU pakeTHO-KOCMUYECKOro Komnnekca. llpak-
TUYECKM Ha BCEX KOCMWYECKWMX anmnaparax Hay4yHOro HasHayeHus no
nnaHeTHOM TemaTWUKe yCTaHaBNMBaNUCh HayuHble MPU6opbl, CO3J4aHHbIE
B MEOXW. C nomouiblo rasoaHanuM3aToOpoB, YCTaHOBMEHHbIX Ha 60pTYy
CTaHUWiA «BeHepa-4, -5, -6» (1967-1969), BnepBble OblN OnNpeaeneH co-
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cTaB aTMocepbl BeHepbl. «JlyHa-16» (1970). «JlyHa-20» (1972) n «Jly-
Ha-24» (1976) focTaBUAM Ha 3eMK0 NYHHbIV FPYHT, KOTOPbIA 6bla MC-
cnefoBaH U A0 cux Mmop xpaHutcs B TEOXW. B 1969 r. amepnKaHCKuI
KOCMMYeCKUA Kopabnb «AnonnoH-11» BrnepBble BbiCagui YefoBeEKa Ha
NyHy. MunoTupyemble aKcneguuuu no nporpamMMe «AnonnoH» obcnego-
Ba/IM NOBEPXHOCTb LIECTM paiioHOB JIyHbl 1 0TO6pann 06pasubl FpyHTa.
OTpaBas [0MXHOe 3ameyaTeslbHOMY [AOCTVXKEHWI0O amepuKaHLes, crpa-
Be4MBO OyfLeT OTMETUTb, YTO Nporpamma WccrefoBaHua JIyHbl aBTOMa-
TUYECKMMW annapaTamu, KOTopoil pykosogmn A. IN. BuHorpagos, 6onee
COOTBETCTBOBANA peasibHbIM MOTPeBHOCTAM HaykKu U Bblna HECPaBHEHHO
3KOHOMWYHee. B 1982 r. «BeHepa-13 u -14» cOBepPLUNIN MATKYIO nocag-
Ky Ha MOBEPXHOCTb MNfaHeTbl U YCTaHOBMAW €e XUMWYECKWUiA CcocTas.
MexnnaHeTHaa cTaHuuMa «Mapc-5» onpegenuna cofepXxaHne pajnoak-
TUBHbLIX 3/IEMEHTOB B MOPOAAx, 3aneralwulmnx Ha noeepxHocTn Mapca.
3710 Takxe 6bINO chenaHo nNpu nomowm npubopos, paspaboTaHHbLIX B
FEOXW. MonyyeHHble pe3ynbTaTbl BOLWAW B UCTOPUIO HayKuW, pacLunpus
3HaHMA yenoBeyecTBa 06 OKOMO3EMHOM KOCMUYECKOM MPOCTPAHCTBeE.
Mocne yxoga n3 XusHu A. . BuHorpagosa B 1975 r. ero npeemHu-
kom cTtan B. J1. bapcykos, B nocneaywouem akagemuk. B. J1. bapcykoB
npuwen u3 annapata LUK mapTum, rge oH 3aHMMan BbICOKWIA NOCT B OT-
fiene Hayku, No COBMECTUTENbCTBY OCTaBasiCb 3aBefyHOLWUM OAHOW W3
nabopatopuii TEOXWN. OH 6bin ofapeHHbId YenoBek. Mpugs B WHCTU-
TyT, BbLICTPO POC KaK Y4eHblii. VIHCTUTYT NpoAomKan naoLoTBOPHbIE UC-
cneAoBaHuMs, B TOM 4Yuciie No KocMuyeckoid nporpamme. B. J1. bapcykoB
BO3r/1aBU/1 CeKL M0 nccnegosaHnsa nnaHet Coseta no kocmocy AH CCCP.
B uioHe 1992 r. B. J1. bapcykoB ymep B pe3y/ibTaTe HeyfauyHON Xupypru-
YecKoi onepauuun. M3BecTue 0 ero KOHYMHe 3aCTano MeHs B 3apy6exxHO
KOMaHAMpoBKe. B Tenerpamme MeHs MPOCUNN BEPHYTLCHA, MOCKOMbKY
NpesAcTOsNN BblI6OPbl AnpekTopa. HO A He MOr MOABECTM HEMELKWUX KOf-
ner. B cocTaBe HeMeLKOW Hay4yHOW KOMaHAbl MHEe MpeAcTOosn0 oTnpa-
BUTbCA B MfiaBaHWe Ha HEMELKOM cygHe «Sonne» B Tuxuii okeaH. [lo-
cafjka Ha CygHO AO/MKHa 6blia COCTOATLCA Ha OCcTpoBe [lacxa, KOTOpbIi
npuHagneXxxuT Yuan. MosToMy Ha ceayowmnii jeHb nocie nevasbHOro
n3BecTus A BblneTen u3 Mambypra B umnmiickyw ctonuyy CaHTbAro.
A, KOHeYHo, fyman o 6avxkaiiwei cyabbe NHCTUTyTa. Bpems 6bino oveHb
Tskenoe. MpukUHyn, KTo Mor 6bl cTaTh AMpekTopoMm. Hawubonee Bepo-
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ATHBIMU, HA MOW B3rnsg, 6binv ABe KaHAMAaTypbl. O6e MeHs NNYHO YCT-
pavBanu. Yepe3 fBa Mecsaua 2 BepHynca B MockBy. HeoxugaHHO o6Ha-
PY>XWA, YTO Ha MeCTO AMPEKTOpa Cepbe3HO 06CYXAAalT MeHA. A fan no-
HATb, YTO 3TO KaTeropuMyeckn He BXOAUT B MOWM nnaHbl. FTEOXUN —
OYeHb TPYAHbIA MHCTUTYT. O6befMHEHbI COBEPLUEHHO pasHble 06/1acTu
3HaHWSA: Teonoro-reoXnMmUYeckme Hayku, okeaH (y WHcTuTyTa co6CT-
BEHHOE OKeaHCKOe CYJHO0), KOCMOC, PafjMoXUMUA N aHaUTUYecKas Xu-
mus. COTPYAHWUKM BbICOKOKBANU(PUUUPOBAHHbIE, HO C ambuuueir, He-
CyliMe C COBETCKUX BPeMEH OLLyLLeHWe NPUHALNEXHOCTU K 3aKpbITOMY
3NUTapHOMY HayuyHOMYy coobLiecTBy. He HampacHO B ApYruMX WHCTUTY-
Tax HAC Ha3blBaNU «reoXuliHWKamu». Yepe3 [AeHb MOC/e BO3BpalleHus
M3 IKCMeanLMM HaumHanca 29-i MexayHapoLHbl reonormyecknuini KoH-
rpecc B Kuoto. f Bbineten B AnoHMto. Tam CO MHOW «nobecefoBann»
BefyLlMe aKafeMUKN Hallero oTgeneHus B. A. XXapwukos, H. I1. JlaBepos,
A. 1. AHWKWH (7 6bI1 TOrAa YNEHOM-KOppPecnoHAeHTOM). OBBbACHWUAN, YTO
Hajo 6patbes. lMocnefHO TOYKY MOCTaBWU MOW NPUATENb amepuKaHel,
MapuoH O'Jlupu, ¢ KOTOpbIM A MOAENWUACA CBOMMWU COMHEHUAMM. A ycC-
NblWan oT HEro He O4YeHb NPUATHLIA aprymeHT. OH CKasaf, 4To A YyXe
cTap (MHe 6b110 55) 1 BpsAA NK eLle chenat B HayKe YTO-TO BblaatoLLeecs,
a BOT B KayeCTBe HACTaBHMKA M agMWHUCTPATOpa, Kak MOKa3blBaeT ero
COBCTBEHHbIN ONbIT, ele MOXHO 6bITb MOMe3HbIM. Ha Bbi6opax B UHCTK-
TyTe (3TO NpefBapuTenbHble BbIGOPL!, TaK HasbiBaemas MoLAepXKa) A ef-
Ba Habpasn MoMIOBUHY rofIocoB. ATO BbINO 0YeHb 06MAHO. A OXugan non-
HOro efuHogywWwna. Ho MeHs YCNOKOWIN: B HALIEM WHCTUTYTe MONYUnUTb
MOMOBMHY FOI0COB — HEBOOOpasuMMbliA ycneX. [eicTBUTENbHO, Ha 006-
wem cobpaHuu OTheneHus Hayk o 3emne PAH, K KOTOPOMY OTHOCUTCS
FEOXW, rae npoucxofat ouumnanbHblie BbIOOpbl AUPEKTOpPa akagemMumye-
CKOTO WHCTWUTYTa, S NOAYYUN [EeBAHOCTO BOCEMb MPOLEHTOB T0N0COB
uneHoB AkaZemuu. Tak Ha foNrve rodbl (A ewe TpUXAbl Nepensbupancs
Ha 5-N1eTHWIA CPOK) nerna Ha MOW Meyn OTBETCTBEHHOCTb 3a OpraHu3a-
uuo paboTel NHCTUTYTA.

OrnaabiBasicb Hasaf, S He MOTY OLEHWTb OAHO3HAYHO, YTO 3HAUUNN
NIMYHO AN MEHS MpOLUeALINe rofbl. PYKOBOAUTL KPYMHbLIM Hay4HbIM WH-
CTUTYTOM MHTEPECHO. MOXHO 6paThCs 3a pellieHue GOoNMbMX Npo6neM.
ECTb BO3MOXHOCTb MOGM/IM30BaTb 3HAUNUTE/NbHblE (DMHAHCOBbLIE W TEXHU-
Yeckue CpPeAcTBa, NpUB/EYb KBANU(ULMPOBAHHbLIX Ntofeit. MonHosnacTue



26 2. BcTynneHve B AOMKHOCTH

Hay4YHOro nnfepa B MPOLWAOM OblfI0 MPUCYLLE COBETCKON Hayke U B M3-
BECTHOM CMbIC/ie onpeaensno ee aheKTMBHOCTb. HO 3TOT CTUNb Obin He B
MoeM xapakTtepe. K TOMy e MHe BbiNnano gpyroe Bpems. 370 6bia gpama-
TUYECKWIA NEPUOL, B XU3HW CTPaHbl U B XKN3HWN OTEYECTBEHHOW HayKW.

B 1992-1994 rr. B cTpaHe 6blna co3gaHa PUHAHCOBO-3KOHOMMUYE-
CKasl Hepasbepuxa, KOTopasi, O4eBUAHO, Gbina Heobxoauma n yaobHa ans
6bICTPOro pasBana u nepegena rocygapCTBeHHON COOGCTBEHHOCTU U 3ao-
XKEHMS OCHOB YaCTHOro npeanpuvHumatenscTea. PaHTacTmyeckas MHpNA-
LUMsi, Ha3HaYeHMEM KOTOPOM OblN0 06ECLUEeHUTb HaxogslWmecs B pyKax
HaceNeHns [eHeXHble HaKOMMeHWs, COBEPLUEHHO fAe30praHu3oBana pa-
60Ty TaK Ha3blBaEMbIX OHOMKETHbIX YYPEXAEHWIA, T. €. NN1aHOBO (DUHaH-
CUPYEMbIX YUPEXAEHUNA.

OueHb MHOrO CUA YXO4WMO MPOCTO Ha TO, YTOObI fepXaTbCca Ha nnasy.
B 6yKBa/lbHOM CMbIC/iE C/IOBa 3TO KacasioCb HALIEro Hay4Ho-uccneno.a-
Tenbckoro cyaHa (HUC) «Akagemuk Bopuc MeTpoB». PaHblie OHO (u-
HaHCMpoBanocb AKafeMuei LeHTpann3oBaHo. VHCTUTYT NULWb ynpasasn
3KUMaXKEM W OpraHu3oBbiBan peicbl. Tenepb WHCTUTYT [JOMKEH Obin
MOMIHOCTBID COAepPXaTb CYAHO KaK COOCTBEHHWK. [eHer Ha 310 u3 610f4-
XeTa He BbIgeNnsnun, XoTs, Kak Nerko LoragatbCs, faxe CTOAWNA B NOpTy
Kopabnb TpebyeT Hemano CpeacTs: TOMIMBO, BOAR, 3/MEKTPUYECTBO, NnaTa
3a CTOAHKY WM T. 4. HO CyfHO He MOXeT CTOATb, OHO [O/KHO MnaBartb,
MHAYe OHO pXKaBeeT, C HEro yxogar MIlo4W, pacxuwaeTcs 060pyaoBaHue.
Mpobnema coxpaHeHUsi KagpoB B WHCTMUTYTe TOXe Oblna KPUTUYECKON.
KBannumumpoBaHHble COTPYAHUKWA, B OCOBEHHOCTU MOMOAEXKb, YXOLUAN
B YacTHble npegnpuATus. Mpu BO3MOXHOCTK ye3xanu 3a pybex. Onnata
Tpyfa 6blna COBEpPLUEHHO HeyA0BNeTBOPWUTEbHON. CerogHs, no npotle-
CTBUWM MHOTUX JIET, MOXHO YAUBAATLCA TOMY, YTO Mbl HE TO/IbKO BbDKUN,
HO 1 CMOIIN Koe-4To caenaTb. [1oBecTb 06 3TOM, AyMato, Gbia Gbl 3axBa-
ThiBaloOLLe MHTepecHa. Ho MHe ee yxe He Hanucatb. W3 nctopum nocneg-
HWX ABafLaTU NeT 5 Bblipesan /INlWb OANH Y3KWIA CEKTOP AesTeNbHOCTN —
KOCMUYECKME WCCNEeAO0BaHMS, CaMblil MevasnbHbIA N0 cBoMM uTtoram. O6
3TOM W NOWNAEeT peyb.

MpUHAB AMPEKTOPCTBO, A N0 TPaguLMM MPUHAN PYKOBOACTBO KOCMM-
YyecKMMM nccnefoBaHnaMU B MIHCTUTyTe. B MHCTUTYTe 5 npubnmantens-
Ho u3 30 nabopaTopuii 6bI1N CBA3aHbl C KOCMUYECKUM HamnpaB/ieHUEM.
[naBHOI cpean 3TUX MoApasfeneHnin Gbina nabopaTopus reoxXxMMmn nna-
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HeT, KoTopyto Bo3rnaensan k0. A. CypkoB. 370 6bIN0, CKOpee, KOHCTPYK-
TOopckoe 6Opo, Yem reoxmmmyeckas nabopatopus. [a u cam Hpuii
AnekcaHApOBMY HapsAAy C LO/MKHOCTbIO 3aBefyloLero nabopaTopueii Ho-
CUN 3BaHWe rNaBHOro KOHCTPYKTOpa. BmecTe ¢ nofpa3sfeneHusmmn onbiT-
HOro Npou3BOACTBA 3[eCb CO3JaBanncb NpuboOpPbI, ycTaHaBMBaeMble Ha
KocMuuyeckue annapatbl. A. T. BasuneBckuii pykoBoaun nabopatopueit
CpaBHWTENbHOW nnaHeTonoruu. 3Ta nabopaTtopus chneymanM3npoBanach
Ha U3yYeHUM CTPOEHUA MOBEPXHOCTU JIyHbl U nnaHeT. Ee akcnepTHble
OLEHKM OblIM He3aMeHWMbl MpY MAaHWPOBAHUWM MOCALKWM annapara Ha
NMOBEPXHOCTb HebecHoro Tena. JlabopaTtopun KOCMOXMMUM (3aB. CHavana
A. K. NaBpyxuHa, 3aTem B. A. Anekcees), MmeTeoputukn (3as. M. A. Ha-
3apoB), TepmoamHamukuy (3aB. V. J1. XogakoBckuid, 3atem O. J1. KyckoB)
ObINN HaleneHbl Ha U3YYeHUe BeLLeCTBEHHOr0 cocTaBa U reosornyecko-
ro CTPOEHMUS HeGeCHbIX TeJl.

OcHOBHOIN 3agayeil, CTOsBLIEN nepes MNoApPa3feneHUaMU, 3aHVMaB-
LUMMUCA KOCMUYECKOW [eATeNbHOCTbI0, B 3TO BPpeMsi OblI0 BbIMOMHEHMWE
3afiaHunii no npoektam «Mapc-94 u -96». VccnepgoBaHme Mapca 6b110 npo-
BO3rnalleHo 3afjaveli npefcroswero gecatunetus. MNpegnonaranocsk, YTo K
Mapcy 6yfeT Hanpas/fieHO MocnefoBaTefibHO ABa annapata. 3TO AO0/DKHbI
OblnM ObITb KPYMNHble MAaT(OPMbl, HACbIWEHHblE Hay4YHbIM 060pYyA0BaHM-
eM. Macca Ka[oro KOCMWUYecKoro arnnapara npeBOCXOAWNA LUECTb TOHH.
[ns nx 3anycka npefHasHavanucb camble KPYMHble U, NMOHATHO, CaMble [0-
poruve pakeTbl-HOCUTeNN «MpoToH». OfHaKo yXxe B Havane 90-X IT. )uHaH-
COBasA CUTyaumMs B CTpaHe CTana TsKenoi U HenporHosupyemoii. CHavana
paccmatpuBanacb BO3MOXHOCTb MepeHeceHns CPOKOB 3aryCKoB COOTBET-
CTBEHHO Ha 1996 m 1998 rr., a 3aTem OblI0 pPeLleHo OrpaHNYUTLCA OAHUM
3anyckoMm B 1996 r. OT HEKOTOPbIX IKCMEPUMEHTOB MPULLIOCH 0TKA3aTbCs.
MpoeKT 6bI1 MOANPULMPOBAH TakK, YTOObI pasMeCcTUTbL BCE Hay4dHOe 06opy-
[0BaHWe Ha ofHOM annapaTe. Bbin yTBepXaeH NpoekT «Mapc-96».

naBHoW 3agayeit TEOXW B nporpamme «Mapc-96» 6bina paspaboT-
Ka neHeTpaTopa. OT0 6bin BecbMa OPWUIMHaMbHbIA MPOeKT. [eHeTpaTtop
npeacTaBnsn coboit cHapsg NpWMOIM3MTENbHO [BYXMETPOBON ANVHBLI W
AvameTpom 120 MM. BHYTpeHHsst yacTb ero 6blfa HauyMHeHa npubopamu.
Mocne yacTMYHOro TOPMOXeHMs B aTMocdepe Mapca neHeTpaTop oTnyc-
Kascs B CBOGOAHOE MafieHWe, 1 OH CO CKOPOCTbI0 Npmban3nTensHo 80 m/c
[JO/MKEH Obl1 BOH3UTLCA B MapCUaHCKWIA TPyHT. [eHeTpaTop cOCTosNl W3
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[BYX pa3fensiolnxcsa yacTeld, CBA3aHHbIX MeXAy co6oi kabenem. Hux-
HAS 4acTb A0/MDKHA Oblna NMPOHWKHYTb B FPYHT Ha ryouHy okono 6 M, a
BEPXHAA, CHabXeHHas XBOCTOBUKOM, — Y/AepXKaTbCA Ha MNOBEPXHOCTU.
COOTBETCTBEHHO B HWXXHEN 4acTu OblAn YCTaHOBMEHbI NMPUGOPBI ANs aHa-
N3a BELLECTBEHHOrO cocTaBa Mopoj, ceiiCMOMETp, TepMOMETpP, MarHeTo-
MEeTp U Ap., a B BepXHei YacTu — npubopbl Ans aHanusa atMocdepsbl, Bu-
3yanbHOro HabnwgeHus, TepMomeTp. Takas KOHCTPYKUUA no3Bonsna Tak-
Xe HafleXXHO OLEHUTbL BeNUYMHY TEMnoBOro MoTtoka Ha Mapce, To4Hoe
M3MepeHne KOTOpOro TpebyeT Kak MOXHO [aiblle pasHEeCeHHbIX MeXay
coboii No BepTUKaM TepMOMeTpoB. B pa3paboTke Hay4HO OCHacTKM an-
napara NMPUHUMany yyacTue MHOrMe opraHusauumn, B TOM Yucre 3apybex-
Hble. Llenblid psg BaXHbIX NPUGOPOB 1 3KCMEPUMEHTOB rOTOBUA UHCTUTYT
Kocmuyeckux uccnegosaHuii (MKW). B uenom ronosHol opraHu3auuei,
Ha KOTOPOW CTPOMICA KOCMWUYECKWIA anmapaT U 3aTemM LO/KHbI 6blan co-
6rpaTtbCca B KOMMIEKC MU MOHTUPOBATLCA BCE HayuHble Npubopsbl, 6bi10 Ha-
YUHO-NPOU3BOACTBEHHOE 06benHeHNe M. C. A. JlaBoukuHa (HMOJ).
PykoBogun HMO um. C. A. JTaBOUYKMHA B TO BPEMS FeHepasbHbIA KOH-
cTpyktop B. M. KoBTyHeHKo. B kabuHeTe gupektopa MTEOXW ycTaHoB-
NeH TeneoH MpPaBUTENbCTBEHHON CBA3U (Ha agMWHWUCTPATMBHOM CfEH-
re — «BePTYLUKa»). MepBblii 3BOHOK, KOTOPbIA A NOAYUNU NO «BEPTYLLKE»,
3aHAB MecTo B KabuHeTe, 6bi1 0T B. M. KoBTyHeHKo. OH no3sgpasun ¢
HasHauveHunem. Mpurnacun nocetutb HMO um. C. A. JlaBoukuHa. NpaBga,
ele paHblle Mbl BCTPETUINCL U IMYHO NMO3HAKOMUAUCHL B AKafeMUN.
B. M. KOBTYHEHKO VMeN akafeMW4YecKoe 3BaHWe 4/ieHa-KOPPecrnoHAeHTa.
OH 6blN YenoBEKOM WCK/HOUUTENbHLIX AYLIEBHbIX U MPOYECCUOHANBbHBIX
KauecTB. K coxaneHuto, yxe torga Bsuecnas Muxaiinosuy 6onen, u B
1995 r. ero He ctano. FeHepanbHbIM KOHCTPYKTOPOM Oblfl Ha3HayeH
C. A. Kynukos. Co CtaHucnasoMm [laHnI0BUYEM Y MEHS TOXE CNOXWUNUCH
XOpoLuKe fenoBble OTHOLWeEHMS. Ha ero fonto npuilencs, HaBepHoe, caMmblii
HecyacTHbIli nepuog B uctopun HMOJ. C. A. KynukoB ymep B 2005 r.
[py>Keckne OTHOLIEHWA 3aBA3a/UCb Y MeHs Torga v Ao cux mop, K cuya-
CTblO, MPOAO/MKAKTCA C elle OfHMM 3ameyaTeNbHbIM MpPeAcTaBUTENIEM
ctapoii reapgum P. C. KpemHeBbIM — gupekTopom LleHTpa nm. Babaku-
Ha, BXoAuBllero B o6veguHeHne HIMOJI, 1 nepBbIM 3aMecTUTENEM re-
HepanbHOro KoHcTpyktopa HIMO um. C. A. /laBoukuHa. B ero qyHkuymo-
Ha/lbHble 0653aHHOCTU BXOAWNO B3aUMOAeCTBME C aKagemMU4yeckKoi
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HayKoi. MM03TOMy C HUM Yy Hac ObiN0 60/blUE BCEFO KOHTAKTOB. Poanbfg
CaBBOBMY OblN APYXeEH C MOMM MNpejlwecTBeHHUKOM Banepuem Jleo-
HugosuyeM bapcykoBbiM. A Kak 6bl yHacnefosan aTy Apyxoéy, uto Obl-
BaeT Boo6LULe peako. Tem 60onee 4To Mbl ¢ B. J1. BapCyKoBbIM He 6blK
6113k BHe cnyxebHOW 06CTaHOBKM. AHanorMyHas MCTOpus CAy4u-
nacb ¢ X. BeHke, [UPEKTOPOM MHCTUTYTa XuMun um. Makca lMnaHKa B
MaiiHue, O4HWM M3 MWUPOBbLIX NNAEPOB B 061acCTU KOCMUYECKON XW-
mMun. OHn c Banepuem BapCyKkoBbIM ApyXunn gomamu. HeoxungaHHas
cMmepTb B. J1. bapcykoBa Obina Ana Hero 60/bLIOA AUYHOW yTpaToil.
Bygyun B Mockse, npodeccop BeHke npuwen B IHCTUTYT BCTPeTUTb-
CA CO MHOI. TaK CMOXWAO0Cb, YTO C TeX MOP HAac TakXXe CBA3bIBAET
NnyHaa apyx6a. MHOro pas Mbl BCTpeyanucb cembaMu U B MOCKBe, 1
B MaiiHue. Korga B 1999 r. y meHs 06Hapy»Xuaocb cepbe3Hoe 3abone-
BaHWe, XalHpMX HemeAseHHO M3bABWA FOTOBHOCTb B3ATb Ha cebs Bce
3a60Tbl B cny4yae nedeHus B MepmaHuun. Cnasa bory, mMeHs Bblneyunu B
Poccun. B nocnegHue rogsl Mbl, K COXafleHU0, Mano BUAUMCS.

Mo mepe Toro Kak s yrny6nsancsa B getann npoekra «Mapc-96» un pac-
cMaTpuBan MX B NEpPCreKTUBE M3BECTHOrO MHe (PMHAHCOBOrO W OpraHu3a-
LIMOHHOI0 COCTOSHUA Aen, A NPUXOAUN K YBeXAeHUI0, YTO OT BbIMOIHEHUSA
npoekTa cnefosasno Obl, NoKa He MO34HO, OTKAa3aTbCA. MMpU CNOXMBLUEMCH
TOrfa 3KOHOMMYECKOM MOMOXEHUW B CTpaHe Takoi [OpOrocToAwmii npo-
eKT OblN1 HaM SBHO He No cpefcTeam. A rosopun 06 aTom u ¢ B. M. KoBsTy-
HeHKo, 1 ¢ A. A. TaneeBbiM — AMPEKTOPOM WHCTUTYTa KOCMUYECKUX UC-
cnefoBaHWil. Bce moHumann 3To. Ho, Kak 3TO 4acTo 6biBaeT, pasyMHbIMM
[0BOJAaMY 3anyLeHHY0 MallvHY He OCTaHOBUTb. Y3HaB O MOWMX HacTpoe-
HUsAX, B VIHCTUTYT HaHec Bu3nUT J1. M. MyxuH, atTalle no Hayke B [10conb-
ctee Poccun B CLLUA. C HUM Mbl 6b11M 3HaKOMbI. H 6Gblal ONMOHEHTOM Ha
3almMTe ero JOKTOpCKoi gucceptaumu. J1. M. MyxXuH — BUAHBIA YUeHbIi.
[lo Havana cBoell MOANTUYECKOW Kapbepbl paboTan B VIHCTUTYTe KOCMUYe-
CKMX nccnefoBaHuii. Mo3Tomy 6bi1 X0powo ocsegomneH. JSles Muxaiino-
BWY MPOCU/ MEHS «He MOLHUMATL BOJIHY». CyLIeCTBYeT MoNuTUYecKas 3a-
WHTEPECOBAHHOCTb B Pa3BUTUM POCCUIACKO-aMEPUKAHCKUX OTHOLUEHWI, B
TOM 4yucne HayudHblX. [poekT «Mapc-96» — cocTaBHasd yacTb eK/apupo-
BaHHOI nporpammbl «K Mapcy BmecTe». BeposTHO, aMepuKaHLbl OKaXyT
(hMHaHCOBYIO NMomoLlb. Hy uTo e, VIHCTUTYT He ocnabnan HanpsXeHHYyo
paboTy Haj CBOE YaCTbio MapCHaHCKOro MPOeKTa.
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O HEOBXOAMMOCTW BO3BPALWEHWA
K NCCNEAOBAHNIKO JTYHbI

Mexay TeM 2 pelna BbICTYNUTb C UHWLMATWUBOIW BO3BPALLEHMS K UC-
cnegoBaHunio JlyHbl. MeHs [aBHO MHTepecoBana paHHAS ucTtopus 3emau,
Te nepBble COTHW MUAAMOHOB NeT, Korga popMMpoBannchL OKeaH, aTMO-
cepa, 3apoxganach Xu3Hb. MponcxoxgeHve 3emnu n JTyHbl TECHO CBS-
3aHbl. bonee TOro, NoHMMaHne MexaHu3ma o06pazoBaHus JTyHbl ABASETCA
KMOUYOM K PEKOHCTPYKLMMN paHHEeN uctopumn 3emnu.

WHTepec MO K NnaHeTapHO reonornn, U B 4acTHOCTU K npobieme
npoucxoxaeHus JIyHbl, 6bi, Kak He CTPaHHO, MHULMMPOBAH y4yacTueM B
npoekTe rny6boKoBOAHOrO GypeHUs B OKeaHe.

MpoekT rny6okosogHoro 6yperus (Deep Sea Drilling Project) B okea-
He B 60-80-X Ir. coBepLIna pPeBOJIIOLMI0 B TE0NOTUYECKUX HayKax. [eo-
Norus AHa OKeaHOB B OT/MYME OT KOHTUHEHTOB 6bina B TO BpeMs COBep-
WeHHO He u3yyeHa. K cepeguHe 60-X IT. COTHW TbICAY CKBaXXWMH Oblin
NpobypeHbl Ha KOHTMHEHTaX W HW O4HON — B OKeaHe. B pe3ynbTate Ha-
YaBLUMXCA MCCMEA0BaHW BbIACHWNOCh, YTO JHO OKeaHa pas3gBuraercs.
OHO (hopMupyeTCs B CPefUMHHON YacTU OKeaHa, rae faBHO Obiiv M3BECT-
Hbl MOAHATWSA fHA — CPefUHHO-OKeaHW4Yeckne XpebTbl, — U MeA/eHHO
npogsuraeTca (pactekaeTca) K nepugepun Co CKOPOCTbIO MOpsfKa CaH-
TUMeTPOB rog. JOCTUTrHYB NPUrpaHUYHbIX 30H KOHTUHEHTOB, TOHKasA 6a-
3a/bTOBasA OKeaHW4eckas Kopa NMOAHbIPMBAET MOJ TOACTYH) KOHTUHEHTasb-
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HYI0 NAUTY W NOTPY>XaeTcs B FyOWHbI 3eMHO MaHTUK. MMpu 3TOM npo-
NCXOAWUT MNaBfeHWe W ferasaymsa norpyxarollerocs matepuana. 3170 —
30Ha MPOSIBNEHMA AKTUBHOTO BY/IKAHWM3Ma, MOLLHbIX 3EMNETPACEHWI
M OJHOBPEMEHHO FeosIorMyeckUx NpoLeccoB, NPMBOAALLNX K 06pa3oBa-
HUIO MECTOPOXAEHWUI MOMe3HbIX MCKomaeMbliX. [lorpyxatolieecs Belle-
CTBO OMYCKAETCA Ha COTHU U TbICAYM KUOMETPOB, MEHASA MOA BAUSHU-
emM BO3pacTarlMX TemnepaTyp W AaBNeHWU CBOe (IM3MYECKOe COCTOSHME
N MWUHepanbHbIl 06nnK. OHO AOCTMraeT rpaHMLbl 3eMHOr0 A4pa, a oT no-
BEPXHOCTMW Afpa, B CBOKO 04Yepedb, NOAHUMAIOTCA B BepXHUE CNOU MaH-
TUN TUFAHTCKME MarMaTMyeckue Maccbl. OTW HUCXOAALME U BOCXOAA-
WM1e NMOTOKM 06pasytoT riobanbHblil KpYroBOpoT BELLECTBA B MAHTUN —
KOHBEKLIWIO, KOTOpas Kak Xpynkuii nef B3namblBaeT W NepeaBuraeT
610KM 3eMHOIN Kopbl. MPOMCXOANT BCe 3TO B MacwTabe reonormyeckoro
BpeMeHu. COTHM MUNIMOHOB NET Has3afd PacrnonoXxeHue v Popma KOH-
TWHEHTOB Obl/IN COBEPLUEHHO WHbIMW. COBPEMEHHbI TE0M0rNYECKNIA
MPOrHO3 HEBO3MOXeH 6e3 MOHMMaHMA CyLecTBa 3TUX npoueccos. bonee
TOro, AMHaMMKa NPOLECCOB MEHsIAacb B X04e Fe0N0orM4yecKoii NCTopun.
Mpoucxoaunna gnddepeHymnaLma BewecTBa, U3MeHANAcL Temnepartypa.
HoBas reonorusa gana TON4YOK HOBOMY r/106a1bHOMY MbILUNEHUIO.

B maTemaTuke W3BECTHO: YTOObI NpefcKasaTb pe3ynbTaT npouecca,
HY>XHO 3HaTb 3aKOH, MO0 KOTOPOMY OH pPa3BMBaeTCH, U Haya/ibHble YCNOBUS.
OC06EeHHOCTb TE0MIOTUN KaK HayKn COCTOUT B TOM, YTO B Hell MPUHLN-
NManbHO OTCYTCTBYIOT CBEEHMS O HavasibHbIX YC0BUAX. B rnobanbHOM
nnaHe y Hac HeT cBedeHuid 0 nmepBbix 500-700 maH neT ee uctopuun. Bos-
pacT 3emnu — 4,57 mapa net. [peBHeiwmne nopoabl UMeT BO3pacT He
6onee 3,9 mnpg net. Bce 6onee paHHUe 06pa3oBaHUA He COXPAHUIMUCD.
Mexay Tem WMEHHO B 3TW MepBble noaMunnuapga net hopmuposasncs
061K NnaHeTbl 3eMsA: BO3HUKAN aTMOcdepa, OKeaH, XX13Hb. BO3HMKNIA U
NyHa. Bo3spacT JlyHbl NpnbAN3nMTeNbHO TaKOM e, Kak U Bo3pacT 3emsu.
B oTnmune ot 3eman Ha JlyHe COXpaHWAUCH ApPeBHeNLIVE MOPOAbI, U3-
MepeHHbIi BO3pacT KOTOPbIX COCTaBnAeT 4,5 MnpA net. 3T nopofbl 6bian
CBMUAETeNAMM cobbITUIA TOro nepuofa, KOTOPbIA okasancs 6eccnegHo
cTepTbiM B uctopun 3emnu. KoHeuHo, JlyHa — 310 He 3emns, Ho B kKa-
KO cTeneHu He 3emnsi? Yem OTAMYAKOTCA MX HayvaslbHble MCTOPUN? DTO —
npeameT uccnefoBaHus. 3T1o — npobaema nNponcxoxaeHus JlyHol. Mpo-
ncxoxaeHue JIyHbl faBHO MHTepecoBano Hayky. Ho gonroe Bpems 3To
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Obln UNCTO aKageMUUEeCKWUid, faxe, CKOpee, MUPOBO33PEHUYECKUIA MHTEpEC.
V3mMeHeHWs B reolorMyeckoM MbILlEHWW B MOCNeAHWE LEeCATUNETUS BBe-
nn npobneMy NPOUCXOXAeHUS JIyHbl B KPYT aKTyaslbHbIX Fe0n0rnyeckmx
3afau.

Akagemuk A. Tl. BuHorpasos nprBieK MeHs K U3Yy4YeHUI0 U30TOMHO-
ro coctasa yriepofa fIyHHOro rpyHTa, Korga ToT 6bl1 focTaBneH ¢ Jly-
Hbl OTEYECTBEHHOW aBTOMATMYECKOW CTaHuuein «JlyHa-16» B 1972 r.
A ewe Torga He pabotan B TEOXW. 3agaya ocnoXHsANach Tem, 4To OTO-
OpaHHbIA TPyHT Obln 3arpsAsHeH YrnepofcofepXalumu npogyKramu
BbIX/IOMa TOPMO3HbIX ABuUrarteseid, ob6ecneynmBaBlLUMX MATKYK NOCaAKy
KOCMMWYECKOro annapara, ¥ TEXHUYECKUMU npumMecamu. Mol Torga Brep-
Bble CTONKHY/IUCb CO CBOMCTBOM NYHHOrO peronuta «HamepTBO» CXBaTbl-
BaTb COMPUKAaCAlOLWMECA C ero MoBepXHOCTbIO COefiHeHNs. Kak nokasanm
9KCMEPUMEHTLI, 3TO MOF/I0 AaXe NPWBOAUTL K M30TOMHOMY (pakuuo-
HupoBaHuto. PaboTa aTa 6bina A0N0XeHa Ha BCeCcOol3HOM CUMMO3UyMe
(BuHorpagos A. ., TaaumoB 3. M. W30TomMHbIA cOcTaB yrnepoga B fyH-
HOM TpYHTe, [OCTaBNEHHOM KOCMUYECKUMW CTaHUMAMKU «JlyHa-16» u
«JlyHa-20». M., 1974) n c nocnefyrownmm 6onee geTanbHbIMU UCCeno-
BaHMAMMK ony6nnKoBaHa B 60/blIOM cObopHUKe nog pegakuueii A. M. Bu-
HorpagoBa «[pyHT U3 MaTepukKoBoro paioHa JlyHbl» (M.: Hayka, 1979.
C. 573-581).

Y MEHSA IMYHO OCO3HAHME HOBOrO KayecTBa XW3HWU, NpefBeLyaBLIero-
€l KOCMWYECKUMW TEXHONOTMAMM, ONATb-TaKW CBA3AHO C MOPCKOW 3KC-
negnuueii. B 1976 r. 1 yyacTBoBan B paboTe MeXAyHapOLHOW 3Kcneau-
unn Ha 6opTy amepukaHckoro cygHa Glomar Challenger. 370 6b110 TO-
rga efVHCTBEHHOEe Cy[HO, NnpefHa3HayeHHOe AN 6YypeHWs CKBaXWH B
rny6boKOM OKeaHe, MOCTPOEHHOE NO MOoCnefHeMy C/I0BY TEXHUKW. B TOM
peiice B MapoKkaHCKOl BnaguHe ATNaHTUYeCKOro OKeaHa Gypunach nep-
BasA rnyboKas CKBaXXMHA C BO3MOXHOCTbIO MOBTOPHOIO BXOXAEHUA B
CTBO/1 CKBXUHbI (re-entry). MNpoekTHas rny6uHa — okono 1700 M Huxke
[Ha okeaHa. ny6buHa ATNAHTUYECKOro OKeaHa B 3TOM MecTe jocTturana
4500 m. o aToro 6ypunuchk Menkue ckBaxuHbl (200-400 M), paccuu-
TaHHblE Ha OfHY MPOXOAKY — MOKa He COTpeTcs L0N0TO, 6e3 BO3MOXHOCTM
NMOBTOPHOr0 BXOXAEHWA B YCTbe CKBaXWUHbI Ha gHe. Glomar Challenger
WUMeN YHUKaNbHYI0, CreLnanbHo CNpPOeKTUPOBAHHYIO A/19 HEro, CrhyTHU-
KOBYIO CUCTEMY MO3MLMOHUPOBAHUA. CNyymnoch TakK, YTo HaM MPULLIOCH
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Ha BpPeMsl MOKWHYTb MecTO GypeHus, 4yTobbl CMeHWUTb 3Kunax. Bnaroga-
psi CMYTHUKOBOW CUCTEME, Mbl BEPHY/INCb TOYHO Ha MECTO, rfe MpepBanu
OypeHue, U, Hailgs ycTbe CKBaXKMHbI HA [He OTKPbLITOro OKeaHa, MpoAos-
Xunu paboty. ITo Kaszanocb 4vygoM. CerogHs mepcoHanbHbIA anmapat
GPS B KapmaHe TypucTa — 00bl4HOe Aeno, annapat, obecrneynBatoLmnii
He MeHee TOYHYH OpPMEHTaUWO, YEM CMUCTEMA, MCMOMb30BaBLUASICS 3Ha-
MEHUTBIM UCCNef0BaTEIbCKM BYPOBLIM CYLHOM.

Ob6a BeNMKMX MPOEKTa: uMccliegoBaHMe KocMoca UM UccnefoBaHue
CTPOEHMSI OKEaHMYeCKOro fHa, — CMOoCcOBCTBOBaM MAaHeTapHOCTW Feoso-
FMYecKoro MblneHuns. MepBblii — Mpy NOMOLLM PakeT M KOCMUYECKMX
annapartoB, BTOPO/ — MpU NOMOLLN OypeHns CKBaXWH Ha AHe rnyo0Koro
OKeaHa, Cnoco6CTBOBABLUEr0 BOCNPMATUIO 3EMIN KaK LLenoro.

O6pa3subl, NpuBe3eHHble C JIyHbl aMepUKaHCKMMMK acTpOHaBTaMu B
XOfe MUCCUI «AMONMOH» W HAWMMW aBTOMATUMYECKMMK annaparamm
«JlyHa-16, -20, -24», gann 6ecUeHHble AaHHbIE O Fe00rMn MOBEPXHOCTY
NyHbl. HO gns TOro 4ytobbl NOACTYNUTLCA K NpobiemMe NMPOUCXOXKAEHNS
JIyHbI, HY)XHO 3HaTb ee BHYTPEHHEEe CTPOEHUE: XMMMUYECKUA U MUHepa-
NOrMYecKnini cocTaB, Hanuume 060/104eK N HEPETryNsSiPHOCTEN, pasmep Af4-
pa. Nmetowmecs cKyfHble CBEAEHUS MO3BOAANN NULWb CTPOUTL JOrajKu.
B 60-70-e rr., KOrga NnpoMcxognno Hambonee akTMBHOE MUCCNeAOBaHMe
JlyHbl KOCMMYeCKMMMK annapataMmu, 3TW 3ajayun ewe He 6Gbian chopmy-
nupoBsaHbl. K Havany 90-x rr. Hambonee akTyanbHOW 3ajadveil Kocmuue-
CKUX WCCNeA0BaHNA C reosiornyeckoi TOUYKN 3peHns NpeacTaBnsnoch uc-
cnefoBaHMe BHYTPEHHEr0 CTPOeHus J1yHbl.

3T coobpaxeHns nodyamnn meHs B 1994 r. BbICTYNUTb C AOKNAA0M
«O HeobxoaMMOCTM BO3BpallleHUs K uccnegoBaHuam JIyHbl» Ha 3acefa-
Hun Mpesnanyma PAH. CyuiecTBoBano ybexaeHue, 4to JlyHa HacTONbKO
WHTEHCMBHO MCCNefoBanach B HejaBHEM MPOLUAOM, YTO BPAA /M OHA MO-
XKET OblTb NPUOPUTETHON LeNbio B 6AmKailiem 6yayuiem. Ho 3To 6bIn10
He Tak. B Mupe ycunvmeanuch gpyrue TeHaeHUMn. Ana paga cTpaH, TeXHu-
YecKn NpuGIN3MBLLUNXCA K KOCMUYECKOW LeATeNbHOCTU, — ANOHUM,
Kutas,, iHgun, ctpaH EBpONercKoro Kocmmyeckoro areHtctea (ESA) —
3anyckn K JlyHe npegcTaBnsnncb Hambonee LenecoobpasHbIM NyTeM Kak
NMPOBEPKN 3PENOCTU UHXEHEPHbIX PeLUueHnid, Tak 1 NpuobLeHns K Bbl-
COKOTEXHO/MOMMYHOM KOCMUYECKON Hayke.



34 3. O Heob6XoAMMOCTW BO3BPALLEHUS K WMCCNEfOBaHUO JIyHbl

B ToM e rogy amepukaHubl 3anycTuam Ha JIyHy KOCMWUYEeCcKWin an-
napat Clementine. Ero 3anyctuna, npasga, He NASA, a BOEHHOe BeJOM-
CTBO ANS TecTUpPOBaHWA NPMOOPOB BOEHHOIO Ha3HayeHWs. TeM He MeHee
annapart cpasy >e [an HOBYH HayuHyl WHpopmauuio. Annapart 6bin
3anylleH Ha MnonsipHyt opbuty BOKPYr JIyHbl M MPOWM3BEN KapTUpOBa-
Hue ee nosepxHOCTU. Ocb JIyHbl NOYTWU MEPNeHAUKYNAPHA MIO0CKOCTH
IKAUNTMKK. Jlyun cONHUA B NONSPHbIX palioHaxX CKOMb3AT MO MOBEPXHO-
CTW, He nonagas Ha AHO KpaTepoB. [M03TOMY B NOMAPHBIX KpaTepax Bcerja
OYeHb HU3Kaf TemnepaTtypa. Tam MOrnM B TeYEHWEe COTEH MWUITMOHOB
NeT BbIMOPaXMBATbCA Mapbl BOAbI W APYTUX NErKONeTyuYnx COeAnHEHWUNA,
BbIJENABLUMXCA U3 Heap J1yHbl WAy nonajaslUMX Ha ee MOBEepXHOCTb C
KOMeTaMy U MeTeopuTamu. BO3MOXHOCTb MPUCYTCTBUA PecypcoB BOAbI
Ha JlyHe OTKpblBana MHTEPECHble MpakTUYecKue BO3MOXHOCTU. lMoaTo-
My CBOI goknaf Ha 3acefaHum Mpesmauyma PAH s Havan ¢ nHdopma-
umm o pesynbtatax muccum Clementine.

Huxxe BbigepxkKa 13 BBOAHON yacTu LoKnafja:

LlenecoobpasHocTb BO3BpaLLEeHWA K uccrefoBaHuio JlyHbl  06Yycnos-
JIeHa HECKOMbKUMU npuumMHamu: 1) MoNHOCTbLIO nepepaboTaH M OCMbIC-
NeH  (hakTuUYeckuii maTepuan, MonyyeHHblii B 60-70-e rr.; 2) cdopmy-
/MPOBaHbl HOBble 3aJayy, CBA3aHHblE C PasBUMTMEM 3eMHOW reonorum
M KOCMOXWUMMUM; 3) MOABUMNCH TEXHONOTUW W MHCTPYMEHTbI, MO3BONSAIO-
LWe MoMyYMTb HOBble AaHHble C AeTalbHOCTbIO M TOYHOCTLIO, paHee
HeJOCTYNHO; 4) BO3HWMKAM MPOEKTbI CO34aHWA Ha JlyHe cTaHuuid C Le-
Nbl0 UCMONMb30BAHNA €e PecypcoB, acTPOHOMUYECKWUX HABMOAEHWUA N T. A.

WccnegosaHne JlyHbl  MMeeT  KNKOYEeBOE 3HAYeHWe [nA  peLueHus
npobnem dyHAameHTanbHOW reonorun. [Mogo6HO TOMy Kak B nocneg-
HWe [ecATWIeTWS WCCNefOBaHUA OKeaHWYeCKoi KOpbl, MpPe>Kae BCero
OypeHue B OKeaHe, NPWBEAM K KOPEHHOMY W3MEHEHWIO MNpeAcTaBneHui
O 3eMHOA TEeKTOHWUKE W [AMHAMWKE TeO0NorMYeckux MpOLEeccoB, WMEHHO
OT wuccnegosaHus JlyHbl creflyeT OXKWAATb HOBOrO KPYMHOTO Mpopbl-
Ba B Haykax O 3emne. JlyHa BO MHOIMX OTHOLUEHUSX SIBNSETCA YHUW-
KanbHOW nabopaTopueil. bnarogaps OTCYyTCTBMIO aTMocepbl, celic-
MUYECKO/ CTabunbHOCTW W 3KPAHWMPOBAHUIO OT 3eMHbIX PaAMOLLYyMOB
obpaTHO/ CTOPOHbI, JlyHa — wnfeanbHoe MeCTO [fNA pasMeLLeHus
acTpoU3NUeCKNX CTaHuMiA ¥ Apyrux nofobHbix 06beKTOB. VMeloT-
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CAl CepbesHble MPOEeKTbl WCMONb30BaHUsA JIyHbl B Oypyluei 3HepreTuke.
CuuTaeTcs, UYTO 3eMHble WCTOYHUKM 3SHEPruW, BKIHOYAsA NPUPOLHOe
TOMMBO W SlEPHOE TOpHoYee, He CrnpasATCcAa C NOoTpebHOCTAMM npo-
M3BOACTBA K cepefuHe Oyayuiero Beka. [Npefno>keHbl fBa BO3MOXKHbIX
nyTwW peweHns npobnembl. Ob6a OHU CBA3aHbl C OCBOEHWEeM JlyHbl. Bo-
NepBblX, 3TO MPOEKT UCNONb30BaHMA ‘He B TepMOsfepHOM CUHTESe,
C Ao6blyeil n gocTaskoii ‘Te ¢ JlyHbl. Y>Ke CerogHs 3TOoT cnocob 6bin
Obl 3KOHOMMUYECKW 60nee BbIFOAHbIM, YeM MCMOMb30BaHWE TFOPHOUMX WUC-
KomaembIX WM ypaHa, ecnu 6blna Obl roTOBa TeEXHONOrUA Tepmosep-
HOrO CWMHTEe3a W COOTBETCTBYWLWAA WHPpacTPyKTypa.

[anee B foknafe NnpuBoAMNach aprymeHTauus B nonb3y TOro, 4To
uccnefoBaHne BHYTPEHHEr0 CTPOEHUs JIyHbl ABNSeTCA Hambonee akTy-
anbHOI 3ajavelt, Tak Kak OHO MMEET K/HUYEeBOe 3HaYeHue A5 peLleHus
npo6nembl NPOUCXOXAEHUSA cucTeMbl «3emns — JlyHa». He 6yay ocTta-
HaB/MMBaTbCA Ha 3TOW YacTu JoKnafja. bonee geTanbHO OHa NpegcTaBe-
Ha B O4HOM M3 MOCNeAyHLUNX pasfenos, NOCBALLEHHbIX NpobieMe npo-
ucxoxaeHus JSlyHol (rnasa 6).

B 3aknoueHun npegnaranocb 0TAaTb NpUOpPUTET ABYM LensM. MNMepsas
U3 HUX — BbIACHEHWE BHYTPEHHEro CTpPoeHus JIyHbl, B TOM 4UCNe Ha-
nmyunsa 1 pasmepos sfpa. Btopas 3afava — aHanu3 cocrtasa feTyumx, B
TOM 4Yucnie BOAbl, KOTOpPble MOTYT 6blTb CKOHLEHTPUPOBAHbI B MOHMXe-
HUAX penbeda Ha NYHHbIX Moacax.

HeobxoamMMocTb BO3BpalleHus K uccrefoBaHUo JIyHbl 060CHOBbI-
Banacb Mpexzie BCEro akTya/bHOCTbK HayuyHbIX 3afay. OfHaKo He Me-
Hee BaXXHbIM 6bI10 TO, YTO KOCMUYECKAs [feATENIbHOCTb, OPUEHTUPOBaHHaS
Ha JlyHy, ropa3fo 6o0/see oTBeyana HallMM BO3MOXHOCTAM. Bo-nepsbix,
3anyck annaparta Ha JIyHy MOXHO Oblf10 OCYLLEeCTBUTb 3KOHOMMWYHO, UC-
Nnonb3ya pakeTy-HOCUTENb CpefHero Knacca tuna «MosiHua» unm «Coro3»
BMECTO TPaMLMOHHO UCNOJSIb30BABLUMXCSA B MNaHETHbIX UCCeL0BAHUAX
TsKenbIX pakeT «[poToH». Bo-BTOpbIX, B Poccun coxpaHancs 6oratbiii
OnbIT UccnefoBaHUs JIyHbl aBTOMaTUYECKUMK arnnapaTtamu, KOTOporo He
66110 paxe y CLLUA. Vimenucb roToBble K UCMONb30BAHUIO TEXHUYECKUE U
KOHCTPYKTOPCKME HapaboTKu, yrpoLyaBLume npoekTHble paboTbl. B-TpeTsb-
UX, UMENo 3HaYeHne To, YTO NPU HEPOBHOCTU (PMHAHCUPOBAHUS U opra-
HM3aLMOHHOM HenpeacKasyeMoCTH, CyLecTBOBaBLUMX B 3TO Bpems B Poc-
CuK, 3anyck Ha J1IyHy He TpeGyeT TOYHOrO BblAEPXUBAHUSA CPOKOB.
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OceHblo 1994 r. g 3a6o0nen. [oknag OTNIOXWUAN, U peasbHO OH 6bin
cfenaH B anpene 1995 r. Ha3BaHWe TOXe HECKO/bKO M3MeHWUNoch: «l1po-
6nema npoucxoXxaeHnsa JIyHol». M nuwb B CKOBKax: «(HE06X04MMOCTb
BO3BpaLLEHNa K 1uccnefoBaHuto JlyHbl)». [eiAcTBUTENbHO, NpeaiaraBLUnii-
CA KOHKPETHbIA KOCMUYECKWUI NpPOeKT 0B0CHOBLIBANCA MpeXie BCero ak-
TyanbHOCTbIO pelleHns npobaembl NpoucxoxXaeHns JSIyHol. Joknaz 6bin
0106peH. B 06CcyaeHUM NPUHANK yyacTue akageMukun: A. A. Bosipuyk,
A. A. ToHuap, B. A. Kupunnwnu, H. I1. Jlasepos, L. M. Makapos, A. b. Po-
HoB, b. C. Cokonos, B. U. Cy660TuH, K. B. ®ponos, H. A. LLuno, T. M. SHe-
eB; uneH-koppecnoHgeHT PAH B. M. KoBTyHEHKO; A-pa (m3.-maT. Hayk:
B. H. XXapkos, B. 1. Mopo3; a-p TexH. Hayk P. C. KpemHeB. Bce BbICTY-
nasLine nogfepxanu MAel BO3BpaLLeHUS K uccnefoBaHuio JlyHbl. Mo
Hay4yHbIM AOKNagam Ha 3acefaHuax MNpesngmyma PAH He npuHumMatroTca
(hopmasibHble pelleHnUs. TeM He MeHee NPOTOKOMLHO 6blNo NPUHATO NocTa-
HoBNeHWe: «PekomeHgosaTb CoeeTy PAH No KOCMOCYy pacCMOTPETH Mpej-
NIO>KEHWA No paspaboTke MNAHOMEPHOTO rNobanbHOrO W3ydeHUs J1yHbi».

B KoHUe roga nnaHeTHaa cekuusa CoseTa no kocmocy PAH npuHana
peweHne pekomeHoBaTb COBETY MO KOCMOCY BHECTU MPOEKT uccnepo-
BaHusA JlyHbl B PefepanbHY0 KOCMUYECKYHO Nporpammy.

Poccuiickas AKagemus Hayk
CoBeT Mo KoCMOCY
Cekunsa "lMnaHeTbl U Manble Tena CoONHEYHOW CUCTEMbI"

333-2045 _

MPOTOKO/ Ne 29
Mocksa 25 pekabpsa 1995 r.

MpucytcTeoBanu: A. A. lanees, 3. M. Maimmos, I'. A. ABaHecoB, 3. J1. AKuM,
V. B. bapmuH, . A. byp6a, B. B. F'pomos, B. . XXapkos, A. J1. KemypmpkuaH,
P. C. KpemHes, P. O. Ky3bmuH, M. A. Mapos, b. H. MapTbiHOB, O. B. INankos,
B. /1. Mopos, HO. A. Cypkos, A. B. 3axapos, B. M. JIuHkuH, B. I'. PoguH,
E. H. EBnaHoB, K. M. Mnuxagse, O. ®. Mpunyukuid, B. M. Fotimb, 2. M. Ye-
pemyxuHa.

MoBecTKa AHA:

1. PaccmoTpeHme npeanoxeHns NEOXI no nporpamme 1ccrefoBaHus
JlyHbl, akag. 3. M. Nannmos.

2. CocTosHue gen no paspaboTke npoekta "Bmecte K Mapcy",
4. ¢.-m. H. B. 1. Mopo3 1 b. H. MapTbIHOB.
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3. NHghopmauust 0 LONOMHUTENBHOM (PMHAHCMPOBaHUK MO MporpammMe
NCCMEAOBaHMIA Ha POCCUICKWIA CErMEHT MEXAYHapoAHOW NWIOTUPYEMOiA Op-
6utanbHol cTaHuum AJTb®A, B. . PoguH.

4. OTyeT paboThl cekumm 3a 1995 1 nnaHbl Ha 1996 .

PELLIEHWE:

1. 3acnywas un obcyams poknaf akagemuka 3. M. Manvmosa 0 npo-
6neme uccnefoBaHus JIyHbl, CeKUMA pelumna:

OTMETUTL BaXKHOCTb NPO6NeMbl UccnefoBaHWA JTyHbl,

NOAAePKaTb NPeACTaB/eHNe AoKNaaa akag, 3. M. ManmMmMoBa No Hay4Hoi
npo6bneme uccnegoeaHus JlyHsl Ha CoseTe no Kocmocy Poccuiickoid aka-
LeMUU Hayk,

npocuts TEOXWU npofomkuTh paspaboTKy nporpaMmsl UCCneaoBsa-
HYA JyHbl,

paccMOTpeTb Ha CeKuuu 3Ty MporpaMmy C Lefblo BbIpaboTKU peko-
MeHZAUMWN O BKMHOYEHUM ee B NnaH (yHAAMEHTa/IbHbIX KOCMUYECKUX WC-
CNnegoBaHuiA.

Mpeaceparens Cekumn
akagemuk A. A. Tanees

Hesagonro go sanycka «Mapc-96», B ceHTA6pe 1996 r., CoBeT no
kocmocy PAH npuHan cneumanbHoe peweHne «O npobnemax mccnepo-
BaHUA JIyHbI» N PEKOMEH0BaN PacCMOTPETb BO3MOXHOCTb OTKPbITUA
Hay4HO-MccnefoBaTeNbCKUX paboT no aToil Teme Ha 1997 r., (pMHaHcK-
pyeMbiX POCCUIACKUM KOCMWYECKUM areHTCTBOM B pamkax depgepasbHOi
KOCMMWYECKOW MNporpaMmbi.

POCCUNCKAA AKALEMUA HAYK
COBET N0 KOCMOCY

PELLIEHVE
20 ceHTA6ps 1996 r. Ne 10310-9

r. MockBa

«O npobnemax mnccnegosaHns JTyHbI»
CoBeT Poccuiickoii akagemun Hayk (PAH) no Kocmocy Ha 3acefaHum
20 ceHTA6pA 1996 ropa, 3acnyLlas U 06CyamB foOKIa akagemuka 3. M. la-
NMOBa (AMpekTop WHCTUTYTa reoXuMmMM MU aHanuTUyeckoli xummn PAH)
«O npobnemax uccnesosaHus JyHbl»,
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PEWWA:

1. OTMeTUTb, YTO NpoLwno 6onee 20 €T C MOMEHTA 3anycka Hallei cTpa-
HOW nocnefHero kocmuyeckoro annapata (KA) gna uccnegosaHus JyHbl.

B HacToswee BpemMsi MHTEPeC MUPOBONM Hay4yHON O6LLECTBEHHOCTU
CHoBa obpalleH K n3yyeHuto JlyHbl. 3TO 06BACHAETCA NpPexze BCEro ee 0Co-
ObIM 3Ha4YeHWeM B pPasBUTWUW MPELCTABAEHUI O NPOUCXOXAEHWNMN, IBONOLUN
N COBPEMEHHOM CTpPOeHUN Ten COMHEYHON CUCTEeMbI, B YACTHOCTU UCTOPUN
3emau.

2. YunTbiBas 60nblIOe HayyHOe U MpUKNagHoe 3HayeHue nNpobiemsl
n3yyeHus JIyHbl, peKOMEHA0BaTb PacCMOTPETb BO3MOXHOCTU ee BK/Ye-
HUA B MNaHbl Hay4YyHO-uccnepoBaTenbCkux paboT Ha 1997 rop, uHaHcu-
pyemMbiX POCCUINCKUM KOCMWYECKMM areHTCTBOM B pamkax depgepanbHOi
KOCMUYECKOW nporpammsl Poccuun.

[Ipencenaresns

Cosera PAH no kocmocy
aKaJgeMHK 0. C. Ocunos

Yucusiii cekperaps Cosera
PAH no kocmocy
K. 3. H. A. B. Andepos

Takum o6pa3om, 6bl/I0 MOMOXKEHO Hayano BO30OGHOBMAEHUHD KOCMU-
YEeCKUX nccnefoBaHui JIyHbl B POCCUACKON aKadeMMUYeCKOW Hayke.



BO3HWKHOBEHWE
MEXAYHAPOAHOW PABOYEW
FPYMMbl MO NCCNEALOBAHWUIO

NYHbI (ILEWG)

B KoHUEe Masi - Hayane utoHA 1994 r. B anbNUWIACKON [epeBYyLIKe
BeaTeHbepr, B LlBeliyapnun, Nno mHuumatuee EBponeiickoro Kocmmye-
CKOr0 areHTCcTBa cocToAnach Hebonblas KOHMepeHUns, MoNoXnBeLIas
Hayano [eATeNbHOCTWM TaK Ha3blBaeMoil MexayHapoaHoi paboueit
rpynnbl no uccnegosannio JlyHsl — ILEWG (International Lunar Exp-
loration Working Group). Pa6ouaa rpynna cTaBuia CBOeW Lefbio cno-
co6CTBOBATL OpraHM3aLnMm COTpyAHMYECTBA KOCMUYECKUX areHTCTB U
Hayu4HbIX COOOLLECTB pa3HbIX CTPaH B UCCNeLOBAHUN U OCBOEHUMW JTYHbI.
Bbino peweHo cobupatbCcs He pexke, Yem pa3 B [Ba roga, BblbupaTb
KaX/ble ABa rofja HOBOro npejcefatens, BMEHUB eMy B 06A3aH-
HOCTb MNPOBECTWU 3a BpeMsA npejcefatenscTBa MexXAyHapoHYHo
KOH(bepeHLMIO No uccnefoBaHuto JlyHbl. Cnegywoowum npegcesa-
Tenem O6bi1 M36paH OAMH W3 NUAEPOB HAMOHCKOr0 KOCMWYECKOro co-
ob6uwectea npoeccop X. MuyyTtanm (Hitoshi Mitsutani), pykoBoguTens
ANOHCKOro npoekta Lunar-A. B 1996 r. coctosanacb O4YeHb npepcra-
BUTeNIbHAA KOH(epeHuns B KuoTto. OpraHusatopamu ee 6biiv UH-
CTUTYT aspokocmuyecknx Hayk (Institute of Space and Astronautical
Science — ISAS) u fAnoHckoe kocmuyeckoe areHtcTBo (National
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Space Development Agency — NASDA). YyacTBoBanu, NnoMMMo W3-
BECTHbLIX Y4eHbIX, O(ULMaNbHble NPeLCTABUTENN BCEX KOCMMUYECKMUX
areHTCTB, Kpome POCCMIACKOrO0 KOCMWYECKOr0 areHTcTBa. Tem He Mme-
Hee npefcefaTeneM Ha CneaylowWwunin nepuog n3bpann meHs. MNoatomy B
1998 r. 3-9 MexgyHapofHasa KOH(epeHUWA MO MCClefOBaHUO U OC-
BOEHUIO JIyHbI cocTosAnack B Mockee. Ho 3To 6b110 elle Bnepegu.
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ACTPOPUNSNYHECKWE
MPOEKTbI «CMNEKTP»

PyHOaMeHTaNbHble KOCMWYECKUE WCCNEef0BaHWA, BK/OYEHHbIE B
®KIM, duHaHcupyroTcs PocCCUMACKUM KOCMuYeckum areHTcTBom (Poc-
KOCMOCOM), ABAAIOLWMUMCA rOCYAapCTBEHHON CTPYKTYpoOii. BbigBrkeHue
1 060CHOBaHWe NPOEKTOB MO pasfeny «(yHAaMeHTasbHble UCCNef0BaAHNAY
W pacnpefieNeHne BbIfIefIEHHbIX CPefiCTB MeXAy MpOeKTaMu OCYLLEeCTB-
nset Poccuiickas akagemus Hayk. ViMeeTcs cneumanbHblit opraH — Co-
BeT no kocmocy PAH, Bosrnaensemblii npesmgeHtom PAH. CoBeT no
KOCMOCY OMMpaeTca Ha CeKUMW MO HanpaBleHWsAM: CEKLUUI0 MCCnefoBaHus
nnaHet u manbix Ten COMHEYHOW CUCTEMbl, aCTPOMPU3NYECKYHD CEKLMIO,
CEKUMUIO nUcCnefoBaHMs 3eMiM U3 Kocmoca 1 psag Apyrux.

NaBHbIM 06BLEKTOM PaboThl MAAHETHOW CekuyuMn B Havane 1990-x IT.
6b1n NpoekT «Mapc-96». AcTpomanyeckas cekums elle B KoHue 1980-x rr.
npeanoxuna nporpammy «CrnekTp», BKIHOUABLLYI 3amyck Tpex ChyT-
HWKOB 3eM/n, Hecywmux npubopbl and nccnegosaHus rinybokoro Kocmo-
Ca, KaX/Ablii B CBOEM CMEKTPa/bHOM [Mana3oHe.

«Cnektp-PI» (akagemuk P. A. CloHseB) 6bln npefHasHayeH AN Ha-
6ntofeHnin B Hambonee KOPOTKOBONHOBOW 4acTW: Y-U3MYUYEHUS U PeHT-
reHoBON) mn3nyuyeHms. «CnekTp-Y®d» (akagemuk A. A. bBosipuyk) npefHa-
3HauyeH Obln ANA perucTpauum BOAH B yNbTpanoNeTOBOW 4YacTh Crek-
Tpa. «CnekTp-P» (akagemuk H. C. Kapgalies), NHOTa ero umeHoBsanu
«PagnoactpoH» unm «Cnektp-KPT», npegHasHavanca gna HabnroaeHwi
B paguogunanasoHe. OH fo/mkeH 6bl1 B3aMMOAECTBOBATb C Ha3eMHbIMM
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pagmoTeneckonamu, obpasys efUHYH CUCTeMY FWraHTCKOro paguouHTep-
thepomeTpa.

AcTpodmsmnyeckas nporpamMma npegcTasBnsna 3HauMTeNbHbIA Hayu-
HbliA MHTepec. BeccnopHo, rny60okoe NOHUMaHWe Npupogbl BeeneHHON,
B KOTOPOI Mbl 006MTaeM, UMEET He NMPOCTO OTBNEYEHHOE aKafeMUyeckoe
3HayeHne. 3TO — MOHMMaHMe CYLLHOCTM MaTepuu, CYLWHOCTU MOHATHUIA
MPOCTPAHCTBA U BPEMEHMW, MeCTa, KOTOpOe 3aHMMAET XM3Hb BO BCeneHHOIA.

AcTpou3nueckme npmbopbl Npeanonaranocb MOHTUPOBATb Ha Mac-
CUBHbIX KOCMMWYECKMX annapartax, Tpe6oBaBLIMX 1S 3anycKa TsXefble
pakeTbl-HOCUTENN. 3TO ObINU OYEHb AOPOrue NpoekTbl. M 6bin npugaH
CTaTyc NPOEKTOB C MeXAYHapoAHbIM yyacTueM. OHU DUrypmpoBanmn Kak
KOHKpETHble eAUHWLbI COTPYLHUYECTBA B MEXMNPABUTENbCTBEHHbIX [0-
KymMeHTax. B foKymeHTe POCCUIACKO-aMepPUKaHCKON KOMUCCUM MO 3KO-
HOMWYECKOMY W TEXHONOrMYECKOMY COTPYAHWYECTBY, KOTOPbIA Ha3biBa-
¢ «COBMECTHOe 3asiB/ieHMe 0 COTPYAHWYecTBe B 06/71aCT a3pOHABTUKM
1N KocMmoca», oT AHBapsa 1996 r., rosopunocs:

MpeacepaTens lMpasuTenscTea Poccun u Buue-npesmgeHT CLUA
Bblpa3uIM WX YAOBNETBOPEHWe POCCWUIACKOMY KOCMWYECKOMY areHTCTBY
(PKA), HACA wu Poccuiickoin akagemun Hayk (PAH) 3a npogomkato-
Leecs NNOLOTBOPHOE COTPYAHWYECTBO B 06M1aCTWU KOCMUYECKMX HAyK
M BHOBb MNOATBEPAMAM CBOK MNOAAEP>KKY NPUOPUTETHLIM Nporpam-
MaM B wuccnefoBaHuM CONHEYHOW CUCTeMbl, acTPOHOMUM W acTpo-
(Pn3nKN, CONHEYHO-3eMHOW (Pn3nkn. STO MO3BOAMT 06eNM CTOpOHaM
MONHOCTbIO WCMO/Mb30BATb CWbHblE CTOPOHbI CBOMX MNPOrpaMm, Mak-
CUMU3MPOBATb Pecypehbl, MNOyYMTb BbIFOAY OT OObEAVHEHWUS YCUNMIA.

«MAPC-96». HACA n PKA npogsuraloTca K 3anycky WX KOCMU-
yeckux annapaToB K Mapcy B 1996 rogy. Ana TOro 4To6bl yBenw-
UATb 3(PEKTUBHOCTb HAYYHbIX WCCNEL0BAHUA, CTOPOHbI MNAHWUPYHT
06ecrneunTb COBMECTHOE COMPOBO>KAEHME O0Oenx nporpaMm W B3auMm-
HOe BOB/IEYEHME YUEHbIX, Y4aCTBYHOLWMX C 06eux CTOPOH B MPOEKTax.
MpoekTbl HACA «[Macthangep» u «Mapc noyben Cepseiiep» 1 poc-
CWACKWUA NpoekT «Mapc-96» SBAAIOTCA CambIMW MPUOPUTETHBIMK ANS
06enx cTpaH, M paboTbl Haj KaXKAbIM M3 HWX NPOABUTAKTCA K 3anycky
COOTBETCTBYIOLMX KOCMUYECKMX annapaToB oOceHbio 1996 ropa.

«CMNEKTP». O6e CTOpOHbl NOLTBEPAWIM, YTO CaMbiM BbICOKAM
NPUOPUTETOM  POCCUICKO-aMEPUKAHCKOrO  COTPyAHWYecTBA B 06-
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NnacTu  acTpPo(UM3MKN  ABNAETCA  3aBeplueHue TeKyLWMX COrjacoBaH-
HbIX COBMECTHbIX NpOrpamMM, M B YacCTHOCTM MO COBMECTHOIA mpo-
rpamme «CnekTp». 3JTa nporpaMma npeanonaraeT CO3faHue Ccepuu
OONMblUNX ~ aCTPOHOMWYECKUX U acTpodmanyeckux  06cepBaTOpUiA,
Poccuss 0TBeYaeT 3a CO3faHMe KOCMUYECKMX annapaToB A1 NPOek-
ToB «CnekTp-PeHTreH-NaMma» n «PafgnoacTpoH», a TakXKe 3a He-
KOTOpble Hay4Hble npubopbl. 3Ta cepusi BOMbLUMX KOCMUYECKUX 06-
CepBaTOPUA HauHeTcA C peammsaynn npoekTa «CnekTp-PeHTreH-
Mamma» (noneT KocMuyeckoro annapaTa «CnekTp-PI») u npogon-
YKNTCA npoekToMm «PafgunoacTpoH». COTPYAHNYECTBO B 3TUX [BYX
nporpammMax yBennunT 3((heKTWBHOCTb HAyyHOW OTAauu [fAf  Hayu-
HbIX COO6LLECTB 06enx CcTpaH.

VH>KeHepHble Mofenn [ByX amepuKaHCKMX npubopoB («3Be3fHblit
(hOKaNbHbIA  PEHTTEHOBCKUA  nojspuMeTp» W «PeHTTEHOBCKMA Mo-
HUTOpP HebecHO cghepbl») ObiMM MepefaHbl POCCWIACKOA akagemun Hayk
B 1993 rogy W yCmewHO MpPOLAM MepBbI 3Tan KOMMJeKca WH>KeHep-
HbIX MCMblTaHuii B Poccum. B HacToAWMA MOMEHT MNpOXOAUT BTO-
pOii 3Tan KOMMAEKCHbIX WHXKEHEPHbIX WCMbITaHWA, KOTOPbIA MNnaHW-
pyeTcs 3aBepwuTb B Hadane 1996 r. Bce neTHble mMogenu npubopos
CLUA 6ysyT u3roToBAeHbl M OyfyT roTOBbl K OTNpaske B Poccuio K
neTy 1996 roga. Mepsas 4yacTb CUCTEMbl apxvBauuy AaHHbIX, KOTOPYH
aMepuKaHcKas CTopoHa Jo/mkHa nepesaTb WKW, 6bina  nepepaHa
neTom 1995 rofa, M BTOpas yacTb roToBa K OTMpaske. 3amyck Koc-
Muyeckoro annapata «CnekTp-PIM» nnaHupyeTcd Ha 1997 rog.

«PagnoacTpoH» — 3TO BTOPOA MNPOEKT, peainsyemblii B pam-
Kax poccuiickoii nporpammbl «CnekTp». CLUA obecneunT nogaep k-
Ky COMPOBOXKAEHUS W 06ecneynT [OCTYN HA3eMHbIM PajuoTENecKo-
nmam ¥ npegocTaBNT POCCUMIACKOW CTOPOHE YeThbipe 3anucblBaOLLMX
ycTpoiicTea (COBMECTUMbIX «B3-3n-Bn-3ii») p[na  uMcnonb3oBaHWs Ha
POCCUIACKMX CTaHUMAX CNEXKEHWS M pPafMoacTPOHOMWUYECKUX KOMMEK-
cax. 3anucbiBaloliMe CUCTEMbl «Mapk-2», WCNoMb3yeMble CTaHLMAMU
CNEXKEHUs, B LENAX UCMbITaHUs W MOArOTOBKM K paboTe no HuMm 6y-
OyT nocTaeneHbl B Havane 1996 r., n3 JlabopaTopun peakTMBHOrO
OBKEHNS  («[>Kei-/In-3n») ACTPOKOCMUYECKUA LEHTP («3iA-3c-Cu»).

MeX/yHapoAHoe COTPYAHUYECTBO MOOLWIPSNOCH MONANUTUYECKUM pY-
KOBOZCTBOM. MM03TOMY Y yueHbIX CyLIeCTBOBan c06Ma3H CBsA3aTb Ce6S
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MexyHapoAHbIMM 0643aTeNbCTBaMU. 3TO CAYXUIO0 NPU3HAKOM 3Ha4u-
MOCTW MPOEKTa, apryMeHTOM B MO0Jib3y NMPUOPUTETHOCTU €ro (ruHaHcu-
POBaHWSA W rapaHTuell ero BbIMOSIHEHWA WAM MO KpaliHeil Mepe HeBO3-
MOXHOCTMN 0TKa3aTbCs OT ero BbIMOMIHEHUS.

B 3aymMaHHOM Bufe 3TV MPOEKTbl B HacTynuslwunx B 1990-e rr. 06-
CTOATENbCTBAX Obl/IM HAM ABHO He MO cunam. Ho He XBaTWIO HU BOW,
HVY NpOCTO 3/4PaBOro CMbICNa, B3ATb Ha Cebf OTBETCTBEHHOCTb — OTKa-
3aTbCA OT HWUX WM BOBPEMSA MPUHATL pelleHne 06 UX mMogudukauuu.
Kocmuyeckne annapatbl «CrekTp» OCTAKOTCA He3anyLWeHHbIMKU 1 Cce-
rogHs, B 2009 r. MNpu 3TOM OHU Ha roabl 3a610KMPOBaNN BCe OCTaNbHbIE
MPOEeKTHI.

K HecyacTblo, 3amMeyaTesibHble MO0 3aMbIC/Ty MPOEKTbl 0Ka3asnchb
TEM KaMHeM Ha Llee, KOTOPbIA yTONWA POCCUMIACKYID Hay4YHYH KOC-
MUYECKYI0 MporpamMmmy.



6

MPOBJ/TEMA TIPONCXOXAEHUWA JTYHBbI.
OBOCHOBAHWE TIPOEKTA
NMCCNEOOBAHNA BHYTPEHHEIO
CTPOEHWNA NYHBDI

B aBrycte 1995 r. otmeyanocb 100-neTue co gHA poxgeHusa A. . Bu-
Horpagosa. VIHCTUTYT Mo 3TOMYy Cnydvato opraHu3oBan MexayHapoaHblii
Hay4HbIl CeMMHap, B KOTOPOM Yy4acTBOBa/M Kopuden B 06nactu uccne-
foBaHusa JlyHbl 1 nnaHeT, B Tom uucne Knog Annerp (C. Allegre), XaiiH-
pux BeHke (H. Waenke), OxoH Bya (J. Wood), Mapk Xasya (M. Javoy)
N Apyrve. Y4yactBoBaa B CeMWHape M Yunbsam Xaptmad (W. Hartmann).
XapTmaH — aBTOp rMNOTe3bl NPOMCXOXAeHWUS JIyHbl, NpMo6peTLLeil oco-
Oyt0 MonynspHOCTb, — TrUMNOTe3bl MeravmMnakra, — acTPoOHOM MK Npo-
(heccuoHanbHbIli XygoxXHUK. Ha puc. 6.1 n306paxkeH MOMEHT CTOJSIKHO-
BeHMs 3eM/IM C OTPOMHbLIM HebeCHbIM TenoM pasmMepoM ¢ Mapc, uTo, co-
rnacHo rmnoTese, NPMBENO K BOSHUKHOBEHUIO JTyHbl. 3TO — COBCTBEHHbI
PUCYHOK Y. XapTMaHa. YUIbiM — WUCKIIUYNTENbHO 06asTeNbHbIl Yeno-
BeK. Bca Mos cembs ouapoBaHa UM (OH 6blBan y Hac foma). YBbl! A cTan
APOCTHbIM MPOTUBHWKOM €ro Hay4yHON rmnoTesbl.

Ha aToM cemuHape  Takxe BbICTYNWUA C LOKNaL0M O NPOUCXOXAEHUN
NyHbl. TpakTnyeckn 310 ObIIO MOBTOPHOE W3N0XKEHWE [0KNaja, KoTo-
Pblii S cfenan HeCKOMbKO paHblle Ha CeMuHape, ycTpoeHHOM X. BeHke
B MaiiHue. [oknag HasbiBanca «Did the Moon originate from the Earth
mantle?» («Mpowu3owna m JlyHa n3 3eMHON MaHTUKN?»). B Hem yxe Oblna
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Puc. 6.1. Tunote3a o6pa3oBaHnsl JlyHbl B pe3ynbTate CTO/IKHOBEHUsI 3eM/K C TeNIoM
naaHeTapHbIX pa3mMepoB (rMnoTesa MeraumnakTa). PUCyHOK caenaH Y. XapTMaHoM

3a/10KeHa Ta a/bTepHaTMBa — o6pasoBanacb v JlyHa M3 BeliecTBa 3eM-
HON MaHTMM UAN M3 NEePBUYHOT0 KOCMWYECKOro matepuana, — KOTopas
NPUHUMNMANBHO pa3fennna 4Ba OCHOBHbIX MOAX0A4a, paccMaTpuBaeMble
B HacTosllee Bpemsi. O6WMPHYO cTaTbio «[1pobnema MPOMCXOXKAEHMNS
JTlyHbI», 06bEMOM B 60 cTpaHuL, S oNy6/MKOBaN B BbILIEALWEM B TOM XXe
1995 r. B n3patenbcTBe «Hayka» c60pHMKe «OCHOBHbIE HanpaB/feHUs B
reoxXumum», noceswleHHom crtonetuo A. . BuHorpagosa. 34ecb a cnegyro
coaepXXaHuto cBoeli 6onee nNo3fgHei cTaTbW, OMYy6/IMKOBAHHOW B mony-
NAPHOM M3NI0XKEHUN B XypHane «3emns n BceneHHas» (Ne 6, 2005a).
Penakumsa nepsoHayanbHO HacTauMBana Ha WM3MEHEHWW MOero Ha3BaHus:
«Poccuiickasa runoTesa NPOTMB aMePUKaHCKOWM», cUMTas ero HenoauTKop-
PEKTHbIM. HO y MeHs 6biin CBOM [OBOLbI, Y HA3BaHWe COXPaHUAOCh.

FMnotesa MerammnakTa 6blna BblABMHYTA ABYMS FpynnaMu amepu-
KaHCKMX uccnegosatenein (Hartmann and Davis, 1975; Cameron and
Ward, 1976). CornacHo 3TOW rmnoTese Ha 3aK/KUYUTENbHON CcTaguu ak-
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3emun

6370 km

2900 km

Jlyna

1738 km

Fe<5%  Fe —32,5%

Punc. 6.2. CogepxaHwe xenesa B 3emne n JlyHe

KyMynsuumu 3eman npou3oLLso ee CTONKHOBEHWE C KPYMHbIM TeNoM pas-
MepoM C nmnaHeTy Mapc. B pesynbTaTte CTONKHOBEHWS pacniaBfieHHOe
BELLECTBO CMIMKATHON MaHTUM 3eMan 6biN0 BbIGPOLLIEHO Ha OKO/103EM-
HYl0 0p6UTY M akkymynuposasocb B JIyHy. KomMnbloTepHOe MOAennpo-
BaHWe MoKa3ano, YTo TaKol CueHapuWil AeCTBMTENbHO BO3MOXEH (Benz
and Cameron, 1990; Kipp and Melosh, 1989).

naBHas npobnema, KoTopas BCTaBana nepefj McciefoBaTensiMu, Mbl-
TalWMUMNCA 06BACHUTL MPOMCXOXAeHWE JTyHbl, — 3TO Heo6X0AUMOCTb
OTBETUTb Ha BOMPOC: Moyemy JlyHa B OTAM4YMe OT 3eMSiM COLEPXUT B
CBOEM COCTaBe ropasfo MeHblue Xenesa? CofepxxaHue xenesa B 3emne
cocTaBnseT 33,5 % a B JZlyHe 10-15 % (puc. 6.2). 3emna umeet a4po,
koTopoe Ha 90 % cocTouT M3 Xenesa M cocTaBnsieT 32 % Bceil mMacchbl
3emMnu, B TO Bpemsa Kak JIyHa, UCXOAA U3 OrpaHWYeHuid Mo MAOTHOCTU U
MOMEHTY MHEepLMK, He MOXET CoAepXXaTb MeTa//IMyeckoe AP0 C MacCoM,
npesbiwatoLein 5 % ee macchbl.

YpapHas runotesa gaBana 3TOMy MpocToe 06bsicHeHue: JlyHa obpa-
30Basacb 3a CYeT BeLeCTBA MaHTWM 3eM/n, KOrja OCHOBHas 4acTb e-
nes3a yXe CKOHLeHTpUpoBanacb B MeTannuyeckom sgpe. CTONKHOBEHU-
€M MOXHO 06BACHWUTbL TakXe APYryr 0CO6EHHOCTb CUCTEMbI «3eMas —
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JlyHa» — OTHOCWTENbHO BbICOKMIA BpalyaTefibHbIi MOMEHT 3TOl CuCTe-
Mbl B CPaBHEHUW C MOMEHTOM APYrUX BHYTPEHHMX nnaHeT CONHeYHoi
CUCTEMDI.

mnoTesa nosyymna NoAAepXxKy y BefylMX reOXMMUKOB, TaK Kak B
nepBOHaYaNbHOW BepCUM OHa COrnacoBbiBanachb C U3BECTHbIMU YepTaMu
POACTBEHHOCTU BellecTBa JIyHbl 1 3eMHOI MaHTUW. pexae Bcero nosHo-
CTblO COBMajasia Takas BaXHas KOCMOreHeTM4YecKas XapaKTepucTuka,
KaK COOTHOLWEeHMe Tpex M3oTonos kucnopoga (°O/70/*0) B nopogax
3emnu u NlyHel (Ringwood, 1986; Wanke, 1986).

B nepBoHavyanbHyl BepcUIo Meranmmnakra BCKOpe, OfHaKo, 6binun
BHECEHbI NMPUHLMNMaNbHble U3MeHeHnsa. CaMoe rfaBHOe — 0Ka3anoch,
4TO pacnsaBfieHHOe BeLLeCTBO, BblOpacbiBaEMOE Ha OKO03eMHYI0 Oopou-
TY B pesy/nbTaTe Meraummnakrta, MPOMCXOAUT He 3a CYET 3eMHOM MaHTuM,
a, Mo KpaiHein mepe, Ha 80 % 3a cuyeT BeuwlecTBa yaapHuka (Cameron,
2000; Melosh, 2000; Canap, 2004). IoCKO/IbKY NPOUCXOXAEHWE U XU-
MWUYECKWIi COCTaB yAapHMKa HEU3BECTHbI, 3TO MULIUAO TUMOTE3Y FeoXu-
MWYECKNX apryMeHTOB. bonee Toro, umeroLmMecs YepTbl CXOACTBA COCTa-
Ba JIyHbl 1 3em/i1 OKa3blBanUCh, CKOpPee, KOHTpaprymeHTamMmu K runorese
MeravmMnakTa. B yacTHocTW, 3TO OTHOCUTCA K HabntofaemMomy coBnafe-
HUKO TPEXU30TOMHO-KNCNOPOAHON XapakTepuctukn JlyHol n 3emnu. Co-
OTBETCTBYlOLWAsA guarpaMma npusefeHa nos3xe — B rnase 9 «0O6oc-
HOBaHWe npoekTa [JOCTaBkWM rpyHta ¢ Poboca» (puc. 9.1). Tam oOHa
0COGEHHO BaXKHa [4/19 MOCTAHOBKW 3afayn npoekta «Poboc-MpyHT». Kak
BMAHO M3 gmarpaMmbl Ha puc. 9.1, TMHUM M30TOMHOIO PPakLMOHMPOBa-
HWS Kucnopoga BecbMa WMHAWBMAYaNbHbl Ans pasHbiX Ten CONHe4HoW
cuctembl. Ha aTom ¢hoHe cosnagaroLne NMHUM PpakuMoHNpoBaHua JTyHbl
N 3emnu ABNAKOTCA CU/bHBLIM CBUAETENbCTBOM TEHETUYECKOro CXOACTBa
MX BellecTBa. Takoe CXOACTBO ManoOBEPOATHO ANA CAYYANHO CTONKHYB-
wuxecs Ten. Ytobbl cnacTu runotesy, BbIABUTanNCh pasHble Mpeasioxe-
HWf, Harnpumep, 4YTO BELLECTBO, (hopmupoBasLlee JlyHy, npebbiBano B aT-
Mocdepe CMIMKATHOro napa 3eM/n, BbI3BAHHOTO MeraMmnakTom. Mpu 3aTom
Mpoun3oLWwio nepeypaBHOBELINBAHWE W BblpaBHMBaHWE W30TOMHOMO CO-
cTaBa kucnopoga JlyHol n 3emnu (Stivenson, 2005). Tem, KTO npogec-
CUOHA/NbHO 3aHMMAaEeTCA WM30TOMHOW XWMMWER, TPYAHO NpefcTaBuTb 3Ty
BO3MOXHOCTb. [Mpom3owno 6bl BbipaBHMBaHWE COLEPXKaHUA U APYTUX
XUMWUYECKUX 3/1eMeHTOB. 3BECTHO, YTO M30TOMHa# romMoreHusauus npo-
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NCXOAUT MO3XKe XMMUYECKON. [pyroe npesnonoXxeHne cOCTOANO0 B TOM,
yTo 3eMAs M NnaHeTa-ygapHMK (OpMUPOBANUCH B OLHOW U TOW Xe 30He
CO/NHeYHOW CUCTEMbI, MPaKTUYECKN Ha OAHON opbuTe, 1 NMOTOMY UMENU
OAMHAKOBYI M30TOMHO-KUC/IOPOAHYI0 XapaKTepUCTUKY, NPUCYLLYH0 3TOi
30He. OfMH W3 BapMaHTOB 3TOI FMMNOTE3bl — aKKyMynauus MaTepuana
nnaHeTbl-ygapHuKa B Toukax Jlarpawxa (Belbruno and Gott, 2005) Ha
op6ute 3emnu. MpucyTcTBre B TOoYKax JlarpaH»a 3axBayeHHOro Marte-
prana Bo3MOXHO. Ho peyb B JaHHOM C/lyyae MAET O Tejle, Macca KOTopo-
ro cousmepuma (10-30 %) ¢ maccoit 3emin. Bo3aMOXHOCTb CTabubHOl
aKKyMy/nsaumMm 1 npebbiBaHUA B OfHOA M3 ToueK JlarpaHxa Mofo6HOA
MaccCbl B TEYEHME MU/IMOHOB JIET KpailHe ManoBepoATHa.

[pyras TpygHOCTb TeOpWM MeraMmnakra BbIBUAACb €lle paHblUe.
JlyHa oTHOCUTENbHO 3emnn 06efHeHa neTyuynmMun (Tak HasblBaKOT 3/1EMEH-
Tbl, 06pasytoLwne nerkoneTyyne coefuHeHns). OHU, eCTECTBEHHO, MOI/M
ObITb yTpayeHbl B XOf€ BbICOKOTEMMEPATYPHOro npouecca Meranmnak-
Ta. PacyeTbl nokasbiBanu, YTO BbIOPOLUEHHbI Ha OKOMO3EMHYH OpoUTY
maTepuan coctoan Ha 10-20% wu3 pacnnaBa u Ha 80-90% un3 napa
(Canap and Esposito, 1996; Canap, 2004). YacTb mapoBoil hasbl A0MX-
Ha 6blna ObITb YTpayeHa B OTKPbIThIA Kocmoc. Mpo6aema cocTosna B TOM,
YTO B TAaKOM MNPOLECCe BCMeACTBUE KUHETUYECKOTO M30TOMHOro adek-
Ta AO/MKHO MPOMCX0AUTb (hpaKUMOHMpPOBaHWe M30TOMOB. [o3aTomy M30-
TOMHbIA COCTaB 3M1EMEHTOB NeTyumx JlyHbl JO/HKEH MOKasblBaTb OT/U-
4me OT M30TOMHOrO COCTaBa TeX Xe 3/1eMEHTOB B 3eme. SKCNePUMEHTHI
Mo MCNapeHWo pacnjaBoB B BaKyyM MoKasaau, 4YTO MpU MCHapeHuu
NpUBN3NTENIBHO MOJIOBUHBLI PAacnnaBa CUINKATHOrN0 COCTaBa OTHOLIEHUe
n3otonos *Si/*Si nsmeHsetca Ha 8-10 %o, “Mg/*Mg Ha 11-13 %o, a
“K/*K Ha 90 %.. (Wang et al., 1994; Humayun and Clayton, 1995). No-
[JO6HbIE pa3Muna B M30TOMHOM COCTaBe 3eMAu M JIyHbl OTCYTCTBYIOT.
KunHeTnuecknii n30TOMNHbIA 3PgeKT He NPOABASETCA B FMAPOAMHAMMYe-
CKOM pexume. ITOT MexaHusMm MpuBnekanu Ans 06bACHEHWUS OTCYTCTBUA
M30TONHOro pakumoHnposaHusa (Pahlevan and Stivenson, 2008). Ho rug-
POAVHAMWUYECKNIA PEXMM He MPUMEHUM K Clyyar) yTpaTbl rasa B Mpo-
Liecce KOHAEHcauuu Tena B BaKyyMe U3 NMapo->XWUAKOro COCTOSHUS.

B nocnefHee Bpemsi noteprnena uacko TakXke SUHUS aprymeHTa-
Luun, ceA3aHHas ¢ npusnedyeHmem Hf-W-cuctematvkm gns paccMoTpeHUs
nponcxoxgeHns JIyHbl.
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Korpga nosBunuch nepsble gaHHble no Hf-W-cuctematuke, OHM, Kasa-
Nnocb, COrNacoBbiBaAUCL C runote3oin merammnakta (Lee and Halliday,
1995; Lee etal.,, 1997; Halliday and Lee, 1999). Kak ussectHo, “*Hf—
KOPOTKOXMBYLLMIA M30TOM, KOTOPbLIA C Nepuogom nonypacnaga 9 maH net
nepexogut B **W. FadHuii 1 BoNb(pam pasgenstoTcs Npu cenapauumn xe-
nesa u3 cunukatoB. Hf — auTodun, yaepxuBaloWMiics B cuamkatax,
W — npenMyLLeCTBEHHO CMAOPODNA, YXOAALWMIA B META/IINYECKYHO (hasy.
Mpu opmMmupoBaHUM Aafpa NnaHeTbl UCTOYHMK ““W, paguousoton “Hf,
0CTaeTCcs B CM/IMKATHOM YacTu, B pe3y/nbTaTe Yero oTHoweHue "*W/**W
TaM YBE/IMYMBAETCA MO CPaBHEHWUIO C Hefu((hepeHLMPOBaHHbIM BeLlecT-
BOM (XOHAPUTOBOro coctaBa). Yem paHblue npousowsa gudhepeHuma-
uus, TeM 6onblie ByaeT BenmunHa casura (€,). AnddepeHunaums LOMKHA
NMPOM30ATN B MepBble AECATKM MWAMMOHOB /ET, MOKa KOPOTKOXMBYLLMIA
“*Hf nonHoCTb0 He BbiMep. BHauyane 6blnn 06HapyXeHbl LOBOJIbHO 3a-
MeTHble MO3UTWUBHbIE CABUIM €, AN JIyHbl U OTCYTCTBME TaKOBbIX [N
3emnn. Mo3xe 6611M ony6nmMkoBaHbl paboTel (Schoeberg et al., 2002; Yin
etal., 2002), cTaBsiliMe MNOA COMHEHME aHaIMTUYECKYID METOAMKY, WC-
nonb3oBaHHyo A. Xonugeem n [. Jn. PeBU3na M30TOMNHLIX AaHHbLIX Npu-
Befla K nepeoLeHke BpeMeHW (hOpMUpOBaHWUA sapa 3eMan U BO3HWUKHOBeE-
HUSA JTyHbl. Bbln NpeaioxeHbl OUeHKN B MHTepBane oT 11 [0 34 MAH net
(Yin et al., 2002; Kleine et al., 2002). HeonpeaeneHHOCTb NOPOANA TaKXe
TOT (haKT, YTO, KaK BbISICHWIOCH, 3aMeTHbI BKMag B NPOAYKLMIO U36bITOY-
Horo “*W MOXXeT BHOCWUTb peakLusi B3aMMOAENCTBMS TaHTana C KOCMO-
reHHbIMU HeliTpoHamu (*'Ta (n, 8)->Ta(B)-*"*"W) (Leya etal., 2000).
HepaBHue mccnefoBaHns M30TONMK BOJb(hpaMa B NIYHHbIX MeTannax, Ko-
Topble He cogepxaT Ta, NMokasanu, 4YTo B 3TOM Ciy4vae M3ObITOK **W BO-
ob6we otcytcTByeT (Kleine etal., 2008b; Touboul etal., 2007). He6onb-
LUO NONOXWTENbHbIW cABUT €, +1,9, 3HAUMTENIbHO He OT/MyYatoLMiAcs
ans JyHbl 1 3eMan, COOTBETCTBYET [OCTATOYHO MO3AHEN cenapauum xe-
nesa B 060ux cnyyasx: 60-100 maH neT nocne o6pasoBaHns CoONHEYHOi
cucTemMbl. Ans 3emnn aTa oueHka BMosHe npuemneMa. Ho oHa nnoxo co-
yeTaeTca C runoTesoii Merammnakta. CTONKHOBEHME, NpuBefLLee K obpa-
30BaHut0 JIyHbl, HE MOI/10 NPOM30ATK TaK MO34HO.

B paboTax, passmBalowmx rmnotesy mMerammnakra, npeanonaranocs,
4TO Ha op6uTY BbIbpacbiBaeTCsA rNaBHbIM 06pPa3oM CUMKATHbIA MaTepu-
an yjapHuKa, a ero xesnesHoe f4po TOHeT B o6pa3oBaBLlemMcs Ha 3emie
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MarmaTMyecKOM OKeaHe W npucoeamHaeTca K agpy 3emnu. lMpu stom
M36bITOK W B MaHTUM yAapHUKa Hacnefyetca BewecTBOM JlyHbl. Of-
HaKo HefjaBHO ObINO NOKas3aHo, YTO B TeyeHne 10-20 MUHYT nocne CTOMK-
HOBeHUA pocTuraetcd nuk faeneHus (~ 300 GPa) n Temnepatypsl
(~ 20 000 K) (Jacobsen et al., 2008). lpu 3TUX YCNOBUAX Y[APHUK,
BK/IOYaa ero #4po, » 6onblias YacTb MaHTUKM 3emMan ByayT pacniaBfieHbl.
MarmaTnyecknini OKeaH JOCTUIHET rpaHuLbl 3eMHoro agpa (Jacobsen et al.,
2008). MofenupoBaHue 3TOro nNpeAnonaraeMoro NpuMpoaHOro npouecca
npy MOMOLLM BbICOKOIHEPTEeTUYECKOro Jfla3epHOro UMMy/bca Mnokasano
NCKNIOUUTENBHO ObICTPYIO roMoreHusauuto maTtepuana (Jacobsen et al.,
2008). Mo3TOMy HaKOMJIEHHbIA B MaHTUW yAapHWKa U30bITOYHbIA "**W
6b1n 6bI NepeypaBHOBELLAH C BOMb(pamMoM aapa yaapHuka, n Hf-W-cuc-
Tema 6blna NpuBefeHa B UCXOAHOE Hy/eBoe rnosioxxeHue. Mpu atom, no-
CKO/bKY, MOMWMO CU/IMKATHOro mMartepuana ygapHuka, 6bis 6bl Bbl-
OpolweH 1 matepuan ero MeTaa/IM4ecKoro Agpa, TepsaeTca TO rnas-
HOe, YTO 6bI/I0 LLleHHO B rUMoTe3e Merammnakrta, — 06bACHeHUe fe-
tuunta Fe Ha JlyHe.

HekoTopble U3 yKasaHHbIX TPYAHOCTEN rMNoTe3bl MeranMmnakra cranu
OYeBUAHLIMY NALWb B NOCNEAHWNE BPeMs, HO COMHEHUS MOABUIUCH YXe K
Havany 90-x rr. OHW SBUAUCH NPUYMHOI NOUCKA &/lbTEPHATUBHOMO MOAXO-
[a K pewweHunto npobieMbl MPOUCXOXAEHUSA CUCTeMbI «3eMns — JTyHa».

3pecb cnefyeT cenatb HEKOTOPOE OTCTYM/EHME, CKas3as [Ba C/loBa
0 CyliecTBYHOLIEM MOHUMAHWW MeXaHW3Ma 3apOXKAeHUS MNAaHeTHOW
CUCTEMBI.

Hayano wctopum npoTonnaaHeTHOro obnaka, OKpyxaswero CosHue,
JaTupyeTcs nosBAeHWeM NepsbiX TBEPAbIX 06pa30oBaHuiA, NpescTaBAeHHbIX
Tyronnaskumu rnobynamu, oborawieHHbIMU Ca n Al. OHU GblLIN BrepBble
06HapyxeHbl B MeTeopuTe Allende u HasaHbl CAl-BkntoyeHuamu. [Mo-
cnegHve onpefeneHns Bospacta CAl-o6pasoBaHuii: 4 567,2 + 0,6 MaH neT
(Amelin etal, 2002); 4 567,59 mnH net (Bouvier et al, 2008); 4 568,6 +
+ 0,7 mniH net (Kleine et al, 2008a). Takum o6pa3om, Bo3pacT COMHEYHO
cuctembl coctasnset 4 567,5 MAH neT ¢ TOYHOCTLIO + 0,5 M/H neT.

Havnbonee npuMUTUBHbIM BelwecTBOM CO/IHEYHOW CUCTEMBI,
OOCTYMHBIM NS WCCNef0oBaHWsA, CUMTAIOTCA YINCTble XOHLPUTHI TuUMa
Cl. K HuM oTHocATcs, Hanpumep, meTeopuThl Ivuna, Orguel, Murchison.
OHu cofiepXXaT MHOro yrnepofa, B TOM 4WC/ie OpraHW4Yeckue coegm-
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HeHus, BKIOYaA aMUHOKWCNOTbI, TMAPOKCUKWUCNOTHI, MUHEpasnsl, COo-
aepxawme Bogy (rugpocunmkaTsl), KapboHaTbl. VX 3nemeHTHbI cocTaB
61vXe BCEro K AOCOHEYHOMY — COCTaBY KOCMMWYECKOW MblAN U KOMET.
OHM npeacTaBnsatOT C060I, O4YEBMAHO, MPOAYKT arfoMepauun NblIeBON
yacTM MeX3Be3JHOl ra3onbiNeBoll TYMaHHOCTW, KOaianc KoTopoi
cthopmmpoBan ConHue. OTa 4acTb MNPOTOMAAHETHOro obnaka He npe-
Tepresna CyLeCTBEHHOro TemMnepaTypHOro Bo3deicTaus B npoiecce obpa-
30BaHNsA COonHLUa 3a UCK/OYEHVEM MAFKOA rmapoTepManbHOin 06paboTku.
Mapbl BOAbI 06pa30BbIBA/IUCL B pe3yfnbTaTe BOCCTAHOB/IEHWUA MEepBUY-
HbIM BOJOPOAOM OKUCNOB (NpeXAe BCero Xenesa), BXOAAWMX B COCTaB
MbINEBbLIX YacTUL, HaxoAALWMXcA B 60nee BbICOKOTEMMNepPaTYpPHONR BHYT-
peHHeli 30He CO/IHEYHOW cMCTeMbI, rae (OPMMPOBAIUCL MAAHETbI 3EMHON
rpynnbl. YraucTole XOHAPUTLI 60see npespalieHHbIX Knaccos: CM, CO,
CR, — npeAcTaBnstOT co60li CMecb XOHAP M MeTaMop(M30BaHHOW yrie-
pOAUCTON MaTpULbl.

XOoHApbI, NpeacTaBnawoWmne coboii CyoMUNIMMETPOBLIE YaCTULbI,
cnarawolmMe OCHOBHYK Maccy Hauboniee pacnpoCTpaHeHHOl pasHoBUA-
HOCTW METEOpPUTOB — XOHAPWUTOB, BO3HUKAM Ha 1-4 M/IH NeT MoKe BO3-
HUKHOBeHMA ConHua. MNpuyeM XOHLPbI METeOpUTOB Pa3HOro MeTposo-
rMyeckoro knacca o6pasoBanucb B HECKONbKO pa3Hoe Bpemsa. XOHApbI
meTeoputoB H-, L-, LL- n CO-knaccoB obpasoBanucb 1-3 MAH feT no-
cne CAl-o6pa3oBaHuii, a xoHApbl MeTeopuToB CR-knacca 2-4 MaH neT
(Kurahashi et al., 2008; Kleine et al., 2008a).

XOHAPbl UMEKT CUAMKATHbLIA COCTaB U CHOPMMPOBANNCL Kak Mpo-
OYKT MepennaBfieHHbIX paHHUX KOHEHCATOB B AOMMaHETHOM ra3onblne-
BOM 06nake, okpyxaBwem ConHue (Leibourel et., 2006; Ebel, 2005).

MOMMMO XOHAP W TyronnaBkKux rnobyn, B nepeble 5 MAH NeT Ha4Yanu
(hopmmnpoBaTtbca 1 60nee KpynHble arnomepaunn. OUYeBUAHO, OHU MOI/KN
BO3HUKaTb B pe3yfibTaTe Heynpyroro CTOSIKHOBEHWS pacniaBfeHHbIX Yac-
Tvy. [anee pacnnasfeHHOe COCTOSAHWE MOAAEPXUBANOCH TenoBblaesne-
HMEM eLlle He pacnaBLUMXCA K 3TOMY BPEeMEeHW KOPOTKOXMBYLLUX paguo-
aKTMBHbIX U30TOMOB, Takux Kak *Al (T,, = 0,73 MaH neT). ®parmMeHThl
3TUX 06pa3oBaHMil M3BECTHbI KaK METEOPUTbI-axOHAPUTLI. PoanTtenbckue
Tena axOHAPUTOB MCMbITaM NPOLECC MarMaTU4ecKoi AuddepeHumaLnm.
Pa3nnualoT HECKONbLKO MeTPOosIorMyecKnX KiaccoB axoHApuToB. Onpege-
NneHus Bospacta npu nomowmn “Al-*Mg-gatvpoBaHus faloT chnegytomne
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3HaYeHUs BPEMeHU BO3HWKHOBEHMS WX C MOMeHTa obpas3oBaHus CofiHeu-
HO CMCTEMbI: Me30CuaepuTbl — 2,87 M/H NeT, 3BKpUTbl — 3,14 MAH neT,
aHrputbl — 4,81 mnH net (Schiller et al, 2008).

Bo3pacT Ten nnaHeTHOro pasmepa ONpeAenTb ropasfo CroXHee.
OHU MMEIT reofIorMyYecKyo UCTOPUIO, B TeUYEHUE KOTOPOI MX BeLLecTBO
ncnbiTano rny6okyw anddepeHuymaynto, n He nobas vacTb 3Tol ANd-
(hepeHLMPOBaHHON CUCTEMbI JOCTYMHA 418 UCCefoBaHMA. ITO KacaeTcs
Jaxe 3emnun, Tem 6onee Apyrux niaHeT, ¢ KOTOPbIX Mbl M60 He UMeeM
BeLlecTBa, MO0 MMeeM NuWb cayyaiiHble o06pasubl: SNC-MeTeopuThl,
BbIGUTLIE ¢ Mapca, 06pasubl, 4OCTaBNEHHblE C MOBEPXHOCTM JIyHbI KOC-
MWYECKUMW annapaTamy a TakXKe JIyHHble MeTeopUThI.

BospacTt 3emnu 6bin onpegeneH MattepcoHoM B 4,5 « 10°neT 6onee
nonyeseka Hasaf npu nomowwu U/Pb-meTofa. 31a BenuymMHa 6/1M3Ka K CO-
BPEMEHHOI oueHKe (4,567 « 10°neT) Bo3pacTta ConHeyHoin cuctembl. Of-
HaKo Hayano popmMupoBaHMsA 3emiM MOr/I0 OTCTOATb MO BPEMEHU Ha He-
CKOMIbKO MUJIIMOHOB NIeT OT Hayana hopMmpoBaHns COMHEYHOR CUCTEMBI.

MpegnonaraeTcs, YTO NblfieBble YacTUlbl B OKpYyxxaBwem CoNHLUeE
NMPOTONMaHeTHOM [MCKe Caunannch B TBEpAble 06pa3oBaHUA Bce yBenu-
yuBaroLLeroca pasmepa — nnaHetesumanu (CadpoHos, 1969; Wetherill,
1986). MnaHeTe3nManu pocnu 0T METPOBbLIX K KUNOMETPOBbIM U CTOKK-
NOMETPOBbLIM pa3mepaM. B pe3ynbTaTe CTO/IKHOBEHWIA OHU 06bEAWNHANUCH
B Tena Bce 6ONbLUEro pasMepa, Noka BO BHYTpPeHHeN YacTu CONIHeYHOI
CUCTEMbI HE OCTa/ICb 4YeTbipe MaaHeTbl: Mepkypwuid, BeHepa, 3emns u
Mapc. Cnefamn CTONKHOBEHWI A B BMAE KpaTepoB MCMeLipeHa NoBepx-
HOCTb BCcex Ten COMHEYHON CUCTEMBI.

OfHaKo CTONIKHOBUTE/IbHAA aKKyMynauusa morna 4OMWHMPOBaTb Ha
3aBepLiatoLeil ctagum HopMmMpoBaHUA MAaHeTHbIX Tefl. B Havane cylye-
CTBOBaHMA NPOTOMNAAHETHOro 061aKka MOrio NPOUCXOAUTL He TOMbKO (hop-
MWUpOBaHMe TBEPAbIX MNaHeTe3nMaseil, HO U 3apoXXAeHWe MNblfeBbIX Cry-
ueHuin (puc. 6.3).

Hazio ckasaTb, YTO He CyLLeCTBYET TEOPETUYECKOro 060CHOBaHUA BO3-
MOXHOCTW 00beAUHEeHUA TBEPAbIX TeNl B pe3ynbTaTe CTO/IKHOBEHMWA, MO
KpaiiHeil mepe [0 pa3MepoB MnaHeTe3uManeid npubansnTensHo B 10 Km.
TBepable Tena MeHbLUEro pasmepa, ckopee, Apobunuce 6bl, Yem 06befM-
HAAUCb. paBMTaLWOHHAs HEYCTOMYMBOCTL MOra NMPUBOAWNTL K MosiBfe-
HWUI0 OTAENMbHbIX CryWeHWin MblneBbiX YacTul. CryuieHms MoraM B OTau-



54 6. [Mpobnema nNpoMCXOXKAeHUs JIyHbl

Dopmupopanne
ra3onbUieBhIX
CTYCTKOB

B IPOTOMIAHETHOM
obsake BOKpyr
Conxua '

NPOTOIIAHETHOTO
MBUIEBOTO CrYCTKA

Puc. 6.3. nnwcTpaumns Kk mogenn hopmupoBaHus
3apogblleli NnaHeT B BUAE MblIEBLIX CryLLEHW

yme OT TBepAbIX Tef, UCMbITbIBasA HEYnpyrue CTONKHOBEHWSA, 00beAUHATB-
€A, pacTu B pasmepax W 06pa3oBbiBaTb NPOTOMNIaHeTHble Tena. Mofo6HbIe
MOJeNin 3BONIOLMM NPOTONNaHeTHOro o6naka passusann A. 3. 'ypesuy
n A. V. NebegnHcknin (1950), H. N. Koznos n T. M. QHeeB (1977),
T. M. SHees (1979).

B nonb3y TOro 4YTO Takoil Nepuoj B UCTOPMU 3BOJIOLMM MpoTonia-
HeTHOro o6s1aka MOr MMeTb MEeCTO, CBUAETENbCTBYIOT U KOCMOXUMUYe-
CKWe AaHHble. /3BECTHO, UTO B COCTaBe BCEX KOCMMWUYECKUX Ten Habnto-
faetca feuunT neTyynx No CPaBHEHMIO C COSTHEYHON pacnpoCTpaHeH-
HOCTbIO. BvKe BCEro K MepBUYHOMY COCTaBY YI/IUCTbIE XOHAPUTBI TU-
na Cl. O6bIKHOBEHHbIE XOHAPUTLI 06efHEHbI IETYYNUMU NO CPABHEHUIO
C YyraucToiMu. 3emns o6efiHEHA NETYYMUMU MO CPABHEHUIO C XOHLPUTaAMU.
B ewe 6onblieil cTeneHn obeaHeHa netyuumu SlyHa. Hanpumep, oTHO-
LweHne netydyero K K Henetydemy ypaHy Ha 3emne (K/U = 11 « 10°) noutu
B 6 pa3 HMXe, Yem B yramuctbix xoHgputax (K/U =60-10°). Ha JlyHe
OHO ewe Hmke (K/U = 2,5 ¢ 10°). BaxHoli 0COGEHHOCTbIO, XapaKTepu-
3yloLeid yTpaty netyumnx JIyHOW, ABNSeTCH TO, YTO CTeneHb ee 06efHeH-
HOCTW He 3aBMCWUT OT aTOMHOIA MaccChl 371EMEHTa, a Lie/IMKOM Onpefensercs
ero nety4yectoto. Hanpumep, JlyHa obegHeHa Rb B 6onblueii cTeneHwm,
yeM K 1 Na, xoTa Rb — 6onee Tsenblit 31eMeHT. JTyHa UCKNHOYNTENb-
HO o6efiHeHa CBUHLOM. 3TO OAWH M3 Hambonee TAXENbIX NETYYMX 3ne-
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MeHTOB. ["pPaBUTaLMOHHO OH CNOCOOEH YyAepPXMNBaTbCA He TONbKO JIyHOIA,
HO W TenaMu ropasfo MeHblUei Maccbl. OTO rOBOPUT O TOM, YTO yTparta
NeTyunx NPoOUCXOAnIa ¢ MOBEPXHOCTU CPaBHUTENbHO HEGOMbLUNX Ten uaun
yacTul,.

B TO Xe Bpems 3TO He CBA3aHO C npoueccaMmu, NPOTeKaBWNUMUN B
npoTonnaHeTHOM o6/siake, Tak KaK KaXoe KOCMW4YEeCKOoe Teno obeg-
HEHO NeTy4YMMU NO-CBOEMY, T. €. 3TO — MpoOLecc, CBA3aHHbIN ¢ op-
MUpPOBAHMEM CamMOro Tefna, a He npejlWwecTBOBaBWMiA emy. JlyHa
BeCbMa paHo yTpatuna Rb, Tak Kak B Le/OM OHa XapakTepu3yeTcs O4YeHb
HU3KUM OTHOLWeHneM *'Sr/**Sr. PagnoakTUBHbIA Rb SBNSETCA UCTOYHK-
KoM 'Sr. OTHoweHue Rb/Sr ang yrauctbix xoHgputos 0,3, ana 3emnu
0,03, a gna JlyHel 0,009. B 10 xe Bpema Rb 6bin yTpayeH He paHee
10 maH net nocne ob6paszoBaHus COMHEYHON CUCTEMbl, TaK Kak B Mpo-
TMBHOM cny4vae JlyHa He ycnena 6bl HaKONUTb PagUOTrEeHHbI CTPOHLWA,
XapaKTepusywWwmnii ero HavyafnbHble N30TOMHble OTHOWEHUS B JlyHe
(Halliday and Parcelly, 2001). NHaye rosops, BeLECTBO, NpeALecTBO-
BaBLUee 06pa3oBaHMtO JIyHbl, 0Koo 10 MJIH neT pa3BMBanoCh B cpefe, rae
Rb umen oTHOCMTENbHO BbICOKOE XOHAPWUTOBOE cCOAepXxaHue. TakoBbiM
MOT0 6bITb COCTOSIHWE MbIIEBOrO cryuweHnsa. OueBmaHo, nNopsgok 10 miH
NeT OTBEYAET BPEMEHW Hauyana akKyMynsauuum KpYnHbIX Ten MAaHeTHOro
pasmepa.

3T0 NPUBOAWT K MbIC/IK, YTO yTpaTta NeTyunx npoucxogwna B npo-
Lecce OpMUPOBaHUS KOHAEHCUPOBAHHOIO Tena, a 0 3TOro0 MOMeHTa
npoTonnaHeTHas Hebyna, No KpaliHeil mepe eé 3Ha4YMTENbHasA 4acTb, OC-
TaBanacb B MblEBUAHOM COCTOSHUM W MEPBUYHOM cocTaBe. BbICTpOIl
KOHAeHCaLun CryweHunii B Teepable Tena NpensTcTBOBaAM MOHU3ALUA U
pagnalunoHHOe OTTankuBaHue, 0OYC/OB/EHHOEe pacnafom KOPOTKOXU-
BYLUMX WM30TOMOB, a rPaBMTALMOHHOMY CXaTulo — MPUCYTCTBME nep-
BMYHOrO rasa (Bogopoga). ConHeuHbIli BeTep Ha cTaguu T-Taypu BblgyBan
ras 3 BHyTpeHHe 30Hbl CONHeYHOW cuctembl. CO BPEMEHEM HacTynanu
YCNoBUS, KOrja rpaBMTaLMOHHOE B3aWMOfeiCcTBME 0Ka3blBanoCch A0CTa-
TOYHbIM 418 CXaTus (Konnanca) nbliesoro obnaka. B pesynbtate obpa-
30BaNNChb TeNa IYHHOTO W 6ONbLIEro pasmepa, KOTOpble CNYXWUAW 3apofbl-
WwaMun nnaHeT. Bpems npebbiBaHUA MEPBUYHOrO BeELLECTBA, B BMAE pacTy-
LLero ra3onblNeBoro CrylieHns, BEPOATHO, Kak pa3 0TBeYaeT YNOMSAHYTOMY
nepuogdy npn6am3nTenbHo B 10 MAH NET NPeannaHeTHOro pasBmTus.
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3TOT NoAxof Nier B OCHOBY MPeAJ/oXeHHON MHOK rMnoTesbl Npouc-
X0XAeHUs 3emnu u JIyHbl Kak ABOWHON CUCTEMbl B npoLuecce Konnanca
nbinesoro cryuleHus (Fanumos, 1995). Mpu onpeaeneHHON BeANYMHE
BpallaTeslbHOr0o MOMEHTA pofOHayanbHOe AN 3eMan Ckumatolleecs
06nako (hparmeHTMpOBano ¢ 06pasoBaHMEM 3apoAblLlieil 3eman 1 J1yHbl.
Cxatue obnaka MblNeBbIX YacTUL, HEU3OEXHO LOMKHO CONPOBOXAATLHCA
agnabatuyeckum pocToM Temnepatypbl. [bineBble YacTULbl NPU 3TOM
HarpeBalTCs U UCMapsaoTCS.

VHTepecHbIM 1M HOBbIM B 3TOW runotese 6bIO TO, YTO UCNapeHue
MOrn0 06bACHUTL YTPaTy XKenesa JIyHoi. XKeneso B hopme FeO sABnseTcs
[JOCTaTOYHO NEeTYYUM COEfMHEHMEM, CNefyHoLWnUM No feTyyecTu nocne
Kanus n Hatpus. PacueTbl, OCHOBaHHble Ha 3KCNEepPUMEHTaNbHbIX AaH-
HbIX, MOKasanu, 4to npu mucnapeHun 40 % maccbl BeL,ecTBa NePBUYHONO
XOHAPUTOBOrO COCTaBa COLEPXKaHMWE XXefe3a B HEM YMeHbLuaeTcs [0 Be-
NNYNHBI COLEPXKaHMNA Xenesa, XapaKTepHoro ans JlyHbl.

Npes yTpatbl JIyHOR Xenesa B pesynbTaTe MCMapeHus, Kasanocb
Obl, HaXO4MTCA B TAaKOM >Xe NPOTUMBOPEYUN C OTCYTCTBMEM CNefOB U30-
TOMHOro (hpakLMOHMPOBaHWA Ha JIyHe, KaK ¥ MMNakTHasa runotesa. Ha
camoM fefie 34eCb MMeeT MeCTO NPUHUUNUANbLHOE pasfinyne.

Kuneruyeckuit TepMoaHHAMUYECKH H30TONHBI 3dibexT
H3oTonHbIN addexT (cyesatome ManbIit)
(6onbLuioit)

Konnanc neunessix cryueHni

%

CpBobGoaHbIH BELIET

ITap BeDKUMaeTCH

HaoronHsiii oOMeH
a) MEXIY MapoM M YaCTHLIAMH 6)

Puc. 6.4. PasnnyHblii MexaHusm hpakLMoHMPOBaHUS M30TOMNOB: &) Npu CBOGOAHOM

yb6eraHun rasa (napa) B KocMu4yeckoe MPOCTPAHCTBO; 6) mMpu BbDXKMMaHWKM napa

M3 cxumarolerocs o6naka 4acTuy, C KOTOPbIMU Nap HaxoguTCs B paBHOBECWMW.

B nepBom cnyvyae MMeeT MeCTO 3HauWUTe bHbli KUHEeTUYecKuidi U30TOMHbIA 3gh-

¢hekT. Bo BTOpOM — npeHebpexunmMo Manblii npyu 60MbWKNX TemnepaTypax TepMo-
OUHAMUYECKNA M30TONHbLIA adphekT
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CyLLecTBEHHOE U30TOMHOE (DPAKLMOHMPOBAHME MPOUCXOAUT, Korga
nap Haf pacniaBoM CBOGOAHO yjansetcs B OKpYXKatoliee MpOoCTPaHCT-
BO. Torja BCneAcTBue 6OMbLUEA MNOABMXHOCTW NErKOr0 M30TOMa BO3HM-
KaeT KUHETMWYECKWA W30TOMHbIA 3hteKT (NPMBEAEHHbIE Bbille BEMW-
YMHbI W30TOMHbLIX CABUIOB 0OYCNOBMIEHbI UMEHHO 3TUM 3dekTom). Ho
BO3MOXHa [pyras cuTyauus, Korja ucnapeHue nponcxoauT B 3aKpbITOM
cucteme (puc. 6.4). Takasa cuTyaums Kak pas HacTynaet B obnake ucna-
patoLWmMxca vyactuy,. YacTuubl OKPY>KeHbl MNapoM, C KOTOPbIM OHU NPUXo-
[AT B paBHoBecue. pu 3TOM B rasoByto a3y NepexofaT 3NemMeHTbl B
COOTBETCTBMU C UX NETYYECTbIO, a (PPakLMOHMPOBAHME WU30TOMOB ONpe-
[enseTca TepMoAMHaMUYeCKUM WU30TOMHbIM 3ddekTom. MocnegHuin, B
OT/IMYME OT KMHETMYECKOro M30TOMHOro adekTa, MPeHebpexKMmo man
npy MOBbILEHHBbIX TeMMepaTypax.

3T0T ra3 (nap) BbHKMMaeTCsa U3 Koniancupytowero obnaka yactuu,
N MOMHOCTHIO YHOCUTCHA C MOBEPXHOCTM obnaka. B atom cnyvae um3o-
TOMHOe (hpaKLMOHUPOBaHWE He BO3HUKAeT, a KOHAeHcUpoBaHHaa (hasa
06efiHAETCA NETYYUMN KOMMOHEHTAMW B COOTBETCTBUM C UX OTHOCUTENb-
HOW NeTyyYecTblo.

XapaKTepHo, 4To yTpata JIyHOoW NeTyuymx KOMMOHEHTOB HE ABMSET-
€A NOJIHOW. OTO — KaK pa3 CBOWCTBO MeX(a3oBblX paBHOBecuid. Mpu
KWHETMYECKOM (hpaKLMOHMPOBAHUM K MOMEHTY, KOrAa 3/1EMEHT C MeHb-
LUe NeTYy4YecTbl0 HauMHaeT TepATbCS, 37EMEHT C 60/bLUei NEeTYYECTbHO
npakTU4eCKNn MOMHOCTbIO yTpaumBaeTcs. [Npu paBHOBECHOM (hpakumo-
HUPOBaHUW [axe Haubonee NetyymMe KOMMOHEHTbl XOTA 6bl B HEOONb-
LLIOA KOHLEHTpaLMK COXPaHSOTCS.

NabopaTopHble 3KcnepumeHTbl nokasanu (De Maria et al, 1971;
A. Hashimoto, 1983; O. M. MapkoBa u gp, 1986), 4To xene3o B (hopme
FeO — OTHOCUTENbHO NETY4Ynii 3neMeHT. Ecanm ucnapaTb pacnnas, Ko-
TOpbI MMeeT MEePBUYHbIA XOHAPUTOBLIA COCTaB, TO MOC/e WCMApeHUs
Hanbonee NEerkoneTyunx KOMMOHEHTOB (COeAWMHEHWI Yrnepoga, cepbl U
paga apyrux) HauyHyT UcnapsATbCa uwienodHble anemeHThl (K, Na), a 3a-
TeM HacTynuT ouepefb >kenesa. [anbHelillee ucnapeHue npueegeT K
yneTyumBaHuio Si, 3a HUM Mg. B KOHeYHOM cueTe pacnnas oboraTuTtcs
Hanbonee TpyaHoneTyunumu anemeHtamm Al, Ca, Ti. MNMepeyuncneHHble Be-
LLLecTBA OTHOCATCSA K YMC/y MOpoL006pasytolmX 3nemMeHToB. OHU BXOAAT
B COCTaB MWHepasoB, crarallmx ocHoBHY Maccy (99 %) nopog. Apyrue
3NEMEHTbI 06pa3ytoT NPMMECK U BTOPOCTeNeHHble MUHepansl (puc. 6.5).
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Puc. 6.5. U3aMeHeHMe cocTaBa CUANKATHOTO pacnsasa nNpu ucnapeHun ero B Ba-
Kyyme. MNMepBOHayaibHO KOMMNOHEHTbI UMEKT XOHAPUTOBOE COOTHOLWEHMEe. JKene-
puMeHTanbHble gaHHble A. XawnmoTo (Hashimoto, 1983)

PacyeTbl, OCHOBaHHbIE Ha YMOMSAHYTbIX 3KCNEpMMeHTax, MokKasblBa-
toT (Fanumos, 2004), uto npu ucnapeHnn 40-45 % BewecTBa XOHAPU-
TOBOr0 COCTaBa COAepXaHue >kenes3a B OCTAaTOYHOM pacrnaBe CHUXAeTCs
¢ 36 mMaccoBbIX MPOLEHTOB A0 YPOBHA, Habnogaemoro B JlyHe, T. e. 13-
15 %, c y4yeTOM HeonpefeseHHOCTU COAEPXKaHWA >enesa B NTYHHOM A[-
pe (tabn. 6.1).

OJHOBpPeMEHHO OcCTaToK o060rauiaeTcs TYronnaBKMMWU OKWUC/IaMW:
Al1,0,, CaO, TiO,, unn, Kak UX HasblBalOT, pepakTopHbIMU (06pasyto-
WMMKU TyronnaBkme okucnel) anemeHtamu: Al, Ca, Ti. 'eoxmmumyeckme
CBOICTBA 3TUX 3/1IEMEHTOB (K UX 4ucny OTHocsTca Takxke Sr, U, Th, Hf,
W, REE, P n gp.) paznuuHbl. OHU 06Hapy>XmMBalT Kak NUTOMUNbHbIE,
Tak U cuaepodmnbHbie CBOMCTBA. Pa3gensAlTcs B npoueccax mMarmaru-
yeckoin guddepeHumnauun. OfHAKO OLWHAKOBO BefyT ceb6si B BbICOKO-
TeMrMepaTypHbIX Mpoueccax mcnapeHusa/KoHgeHcauum.

B Tab6n. 6.2 nokasaHbl CpaBHUTENbHbIE COfAep>KaHWsa Mopofoobpa-
3ytowmx TyronnaBkux okucnos Al, Ca, Ti B TpUMMUTUBHbLIX XoHApuTax ClI,
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Tabnuua 6.1

CpaBHeHMe KOMMOHEHTHOro cocTaBa, KOTOPbI Npuobpen ocTaTtok pacnnaBa
nocne ucnapexms 40 % matepuana, ¢ €ro UCXOAHbIM (XOHAPUTOBbLIM)
KOMMNOHEHTHbIM COCTaBOM

VcxogHblli cocTaB TaTOK Mnocrie
KommoHeHT (Cl-'c)l'(OH,qu/lTbl) M?Sagec:lm Zgﬂ%
Sio, 35,0 42,9
MgO 23,4 31,9
FeO 36,9 15,8
Al + Ca 4,6 94
Tabnmua 6.2

CooTHOWeEHNA pedpakTopHbIX anemeHToB B Cl-xoHApuTax,
3emne u JlyHe, BblpaXeHHble B MacCOBbIX NpoLeHTax
N HOPMWPOBAHHbLIE MO OTHOLWEHUIO K codepxaHuio Al1203

MaccoBble % HopmanusosaHo K A1,0,
Okwucen
Cl 3emns JlyHa Cl 3emnsa JlyHa
A1,0, 2,44 3,64 6,0 1 1 1
CaO 189 2,89 45 0,77 0,79 0,75
TIO, 0,11 0,16 03 0,045 0,04 0,05

Mpumeyarwue: Ans JTyHbl Ucnonb3oBaHbl faHHble C. Teinopa (S. Taylor, 1986).

3emsnie n JlyHe. CofgepxxaHue MX B MaccOBbIX NPoOLEHTax B 06LemM cocTa-
Be pa3nnyHO. COOTHOLUEHUE Xe MexXay caMUMmu pedpakTOpHbIMU 3fe-
MeHTaMn BO BCeX Tpex 06beKTaxX MpakTUYecKn 04UHAKOBO.

Takum 06pa3omM, Halwla MOfenb MnpefcKasbiBaeT 0653aTeNIbHYIO
oborauweHHOCTb JTyHbl pepakTOpPHbIMU 3/IEMEHTAMM.

CerofjHs He CyLleCTBYET Haf[eXHbIX OLEHOK XMMWYECKOro cocTaBa
JNlyHbI Kak uenoro. Mmerouwmnecs oueHKN cUibHO BapbupytoT (Tabn. 6.3).
CornacHo TakMm aBTOPUTETHLIM WUCCeAoBaTensam, Kak A. PuHraya, X. Ben-
Ke, U pagy apyrux, JlyHa npakTUYecKyu He OT/INYAeTCs N0 XMMUYECKOMY
COCTaBY, BK/IHOYas COAepXaHune pedpakToOpHbIX 3/1EMEHTOB, OT 3emMan. 3Tu
aBTOPbl M3HAYyanbHO nofiarann, YTo UCTOYHMKOM BellecTBa JIyHbl ABNSA-
eTca MaHTMa 3emaun. WcknoueHuem asnstoTcs oueHkn C. Telinopa, fo-
MyCKaBLUIEro MOBbILWEHHYO KOHLEHTPaLMI0 pedpakTOpHbIX 3/1EMEHTOB
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Tabnuuya 6.3

OLEeHKN XMMUYeckoro coctasa JIyHbl pasHbIMKU aBTopamu

JlyHa
Komno-| Cl-meTeo- (;Z“:}T-ISH . MCIT;:::MFI
HeHT pUTHI W Kopa) A F(%llgggood H. Wanke| S. Taylor | 40 9% cunu-
(1986) | (1986) KaTHOI
yactu ClI
Si0, 34,2 49,9 43,2 442 43,5 42,9
TiO, 011 0,10 03 0,18 03 -
A1,0, 2,44 3,64 37 3,76 6,0 54
FeO 358 80 12,2 12,7 13,0 15,8
MgO 23,7 351 36,9 355 32,0 31,9
CaO 189 29 30 315 45 4,0
Na,0 0,98 0,34 0,06 0,06 0,09 -
K.0 0,10 0,02 - - 0,01 -

B JlyHe. Kak BugHo 13 Tabn. 6.1 un 6.3, cocTas pacnsasa nocsie ncnapeHuns
40 % nepBOHaYasbHON MacCbl XOHAPWUTOBOrO BellecTBa 6/M30K K OLEH-
Ke nyHHoro coctasa C. Telinopom. MNocnegHnii UCXOAWN B CBOWX OLEH-
Kax W3 MnpeAcTaBNeHMs O BbICOKOW KOHLEHTPaLWUW 3TUX 371EMEHTOB B /yH-
HOI Kope.

[JelicTBUTeNbHO, NyHHAA Kopa oboralleHa pedpakTOpPHbIMU 31eMeH-
TaMu. 3TO MoKasanu uccnefobaHns 06pasLoB, NPUBE3EHHBIX C JTyHbl 3KC-
neguuuamMm «AnonnoH» U HaWWMKU aBTOMaTUYECKUMMW CTaHUuaMKU «J1y-
Ha». Hanpumep, lyHHble Maarnoknasbl B OT/IMYME OT 3eMHbIX 060raLleHbl
Ca-KOMMOHEHTOM — aHopTUTOM (puc. 6.6). MaTepukoBas 4YacTb NYHHOW
KOpbl CNOXeHa aHOPTO3UTaMu, B TO BPEMSA KaK Ha 3emne aHopTO3UTl
penKu.

Mnarnoknasbl NpeAcTaBaAlOT cO60/A rpynny MuHepanos, 06pasyto-
WUX psag C U3MEHAIOLWMMCS COOTHOLIEHMEM KanbUua K HaTputo. Kpaii-
HAMW €ro YneHamm ABAAKOTCA aHOPTUT (NOMHOCTbLIO Ca-cofepxalinii cu-
nuKaT) n anbbuT (MonHocTbio Na-cofepxkawuin). 3emMHble MAarnokiasbl
06pasytoT nose COCTaBOB, TATOTEIOLEe K CPeAHeld YacTy LUKanbl, 0TBeYato-
Lee Npub/U3NTENBHO COCTaBy MUHepana aHae3uTa. CocTaBbl yHHbIX Mna-
r'MOK/1a30B CYLUECTBEHHO CABMHYTHI B CTOPOHY npeobnafaHus aHopTuTa.
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Mnarnoknassl

AHOPTHT Ansbut

o
4
Z
&

e

Ca
IMone MMone
JIYHHBIX COCTABOB 3EMHBIX COCTABOB

Puc. 6.6. O60oraweHHOCTb Ka/lbLlMeM JIyHHbIX MNarvMoknasos
No CPaBHEHUIO C 3eMHbIMU

Mone 3eMHbBIX Al 103
GazanbToB

Puc. 6.7. Ha JlyHe MHOrme pa3HOBWAHOCTU W3y4eHHbIX 6a3anbTOB OTHOCATCA
K 4nCny o4eHb BbiCOKOTUTAHUCTLIX (VHT) 1 o4yeHb BbicOKOrnnHosemucToix (VHA)
6a3anbToB. Ha 3emne 6a3anbThl CO CTONb BbICOKMM cogepxaHuem Ti u Al npak-

TUYECKN He BCTpeyalTcAa
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B cocTaB 6a3anbToB BXOAAT MUHepanbl, cogepxawme Al,0, (rnuHo-
3em) n Ti, Hanpumep unbmeHnT (FeTi0,). JZlyHHble 6a3anbTbl N0 CpaB-
HEHUIO C 3eMHbIMW 6a3anbTaMUu CyLLeCTBEHHO 060ralleHbl KOMMNOHEHTa-
MK, cogepxawmmm TiO, n AL0, (puc. 6.7).

Ho Bce 3T0 KacaeTcs MOBEPXHOCTHOrO €109 JIyHbl MOLWHOCTbIO 30-
70 km. CopgepxaHme AL,O, oueHuBaeTcs 3gecb B 20-25 %. lNoacTtunato-
Was To/illa NYHHOW BEpPXHEeN MaHTUU MOLHOCTbIO 0Kono 500 KM, reHe-
pupytowas nyHHble 6asanbTbl, COLEPXUT BCero okono 1 %. Tak 4To Ko-
HeYHbl 6anaHc 3aBUCUT OT KOHLEHTpaLumn pedpakTOPHbIX 3N1EMEHTOB B
HVDKHER MaHTuU. Ons npambiX U3MEpPeHWA oHa HepocTynHa. Ho cyuect-
BYET CBfI3b MEXAY MWHEepanbHbIM COCTAaBOM MAaHTUWU WU CKOPOCTLIO MPo-
XOXAEeHUS yrpyrux BOAH. ViMes CKOPOCTHOW celicMuyeckuin npodunb,
MOXHO PEKOHCTPYUPOBATb MUHepasbHbll Y — OTClOfa — 3NEMEHTHbIN
XuMmnyeckunii coctaB maHtuu. O. J1. Kyckos ¢ coaBTopamu (Kuskov,
Fabrichnaya, 1994; Kyckos, KpoHpog, 2008) nokasan, 4To ceiicMU4ecKuii
nNpogunb, NOAYYEHHbIA NO AaHHbIM MUccuili «AnonnoH» (Nakamura, 1983),
corfiacyetca € NpUCyTCTBMEM B MaHTUM JlyHbl 22-28 % rpaHaTa, 4To
oTBeYaeT cogepxaHuto 7-10 % A1,0,. 370 6/M3KO K BENUYUHE, Clefyto-
Wen n3 Hawemn ucnaputenbHolt mogenn. OLHAKO Heo6XO0AMMO MMETbL B
BUAY, YTO CECMUYECKME faHHble 3KCneauunii « ANONNOH» OrpaHUYeHbl
rnyéuHamm 1000-1100 kM. Ons 60nblWnX rNYyO6WUH faHHbIE OTCYTCTBYIOT.

CylLecTBEHHOE 3HaYeHWe MMeeT TakXKe pasMep NiyHHoro fgpa. Mpu
TOM 3HAYeHWUM NAOTHOCTWU, KOTOpYl MMeeT JlyHa (3,34 r/cm’), n ee mo-
MeHTe mHepuun (0,39) macca agpa JIyHbl orpaHuyeHa BENUYUHON Npu-
6n1m13nTensHO 5 %, 4To OTBeYaeT paguycy agpa nopsagka 500 km. Ecnu
NyHHas MaHTua oboraweHa Al n Ca, TO OHa UMeeT MOHUXEHHYI0 NIOoT-
HOCTb, KOTOpas [O/MKHa ObiTb CKOMMEHCMpOBaHa MNPUCYTCTBUMEM Oonee
MaccuBHOro fgpa. B aTom cnyuvae pasmep sgpa SO/MKeH ObiTb 6/1M30K
BEPXHEMY BO3MOXHOMY rMpegeny.

MOXHO TakXe MokasaTb, YTO HabnfaeMoe pacnpejeneHve cugepo-
thunbHbIX 3nemenToB (Ni, Co, W, Mo, Os, Re n ap.), ecnv JlyHa npousowl-
Nna 13 UCXOAHOro matepmana XOHAPUTOBOrO COCTaBa, /lyylle BCero corna-
cyeTca C Maccoli MeTannmyeckoi dasbl nopagka 5 % (Fanumos, 2004).

Pasmep NyHHOro fgpa OCTaeTcs HEU3BECTHLIM.

TakyM 06pa3oM, NoslyYeHNe CBEfleHNI, KPUTUYECKN BadKHbIX ANs
peLLeHns Npo6neMbl NPOUCXOXAEHUS JIyHbI, CBSA3aHO C U3YUYeHNEM ee
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BHYTPEHHEro CTPOEHUS — XUMWYECKOro COCTaBa MaHTMM U pasme-
pa siapa. ATO M COCTABW/IO N1aBHyH0 3agady npoekTa «J1lyHa-Ino6».

B 0oxunaaHWy OCYLLeCTBNEHUA NPOEKTa BAXHO 6bl/10 pelwnThb Teope-
TMYeCKylo 3afjady: pa3pabotaTb AUHAMUYECKYIO MOZe/b POPMUPOBAHUSA
cucTembl «3emna — JlyHa.

pynna uccnefosateneid 06befMHUNACE C LENblO pPewnTb 3Ty 3aja-
uy. B Hee BOWAM W3BECTHble CMeLWanncTbl B 061aCTV KOCMUYECKOWA
6annuctukn: akagemuk T. M. 3HeeB, ewe B 1970-e rr. uccnefoBasLUmii
BO3MOXHOCTb aKKyMYNALUM NNaHETHbIX Ten MNyTeM O0O0befUHEeHWUA Mbl-
NeBbIX CryLWeHWiA; M3BECTHbIA MaTeMaTuK akagemuk B. M. MACHUKOB;
KPYMHbIA cneymannucT B 061acTu ra3oguHaMmMKn U CynepKOMMbIOTEPHOW
TEXHUKMN YneH-KoppecnoHAeHT PAH A. B. 3a6pofuH; g-p (h13.-MaT. Hayk
M. C. Nlerkoctynos; A-p xum. HayK FO. . CngopoBs. Mo3xe K Ham npu-
CoeaunHuNACA 4-p Qu3.-mMaT. HayK, creumanuct B 0671aCT KOMMNbHOTEPHOrO
MOZEeNMpoBaHua 1 MONeKynspHoi guHamukn A. M. KpuBuoB 13 CaHKT-
MeTepbypra, BHECLUMIA CYLeCTBEHHbIA BKNag B pelleHue npobnemsl. Ha-
WX ycunua 6blin HampasfieHbl Ha pelleHne AMHaMWUYecKoi 3ajaun 06-
pa3oBaHus JIyHbl 1 3eMM B pamKax rMnoTesbl 3BOAKOLUMN CrYLLEHNA.
K coxaneHuto, yxe ywnam n3 xunsHn BeHuamuH lMNeTpoBud MACHU-
KoB, Anekceil BanepbeBuy 3abpoauH, FOpuii MiBaHoBM4Y Cungopos.

MpUHUMNMANbHLIM ABNANCA BOMPOC O BO3MOXHOCTU (hparmeHTaLmm
CXMMatowerocs o6naka Yactul. Bbiio pacCMOTPEHO HECKO/bKO Bepcuid
peLleHns JUHaMUYeCKOn 3afaun.

daKTop UcnapeHus, NO3BOAMBLUWI NO-HOBOMY O6BLACHUTL 06e[-
HEHHOCTb JIyHbI >Kefe30M, Kak BbIICHW0Ch, UMeeT onpejaensioLLee
3HauYeHne 1 AN peLleHna AMHaMUYecKoi 3agayn.

[ns vccnefosaHua npouecca Konnanca 6611 NpUBeYeH MeTof Au-
HaMWKM 4acCTUL, M COCTaBfIEHA KOMMbIOTEpHAasa nporpamma. PesynbTartbl
3TOr0 MCCNefoBaHUa OblM U3N0XEHbI B paboTe: Manumos 3. M., Kpus-
uosA. M, 3abpoauH A. B., JlerkocTynos M. C, SHees T. M., Cugopos tO. .
(2005) OuHammyeckas Mopenb 06pa3oBaHUA CUCTEMbl «3emnst — Jly-
Ha» // Teoxumma. Ne 11. C. 1139-1150; a TakxXe B psage 4pyrux pabor.

[na Tex, KT0 xoTen 6bl YACHUTb CYTb MOAENN, — MPUMEHEHHBbIN
MOAXOJ BKpaTLe COCTOAN B cnepytouiem. AHcam6/b YacTul, onucbiBancs
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KnacCuyecknmM ypaBHeHWeM HbHOTOHOBCKOW AMHaMWKW. Cuna B3aumopei-
CTBUA MEXAY YacTuuamu onpeaensieTcs 00blYHO TPems COCTaBASANOLWMUMMU:

f(rP)=f+H+1,

- o m
i — cHia rpaBUTALIMOHHOTO B3aUMOAEHCTBHS L — |, I1€ Y — rpaBH-

r

TaluMOHHasA MOCTOAHHasA; m — Macca 4acTuy (0guHaKoBas B MepBOM
NPUGAMKEHNUN);
f, — cuna ynpyroro B3auMOAeNCTBMS — Cufa OTTa/KMBaHUS, BO3HUKato-
Was npyu CTONKHOBEHMM yacTul. OHa LelCTBYeT Ha rpaHuLUax 4acTuubl;
f, — cuna, xapakTepusylLas guccMnaTuBHbIE NOTepH, T. €. Mepexos vac-
TN MEXaHWYecKOon 3Heprmum B Tenno (C KoahpuumeHTom guccunaymm B).
C y4yeToM 3TUX cnaraeMblX CUNa B3aMMOLENCTBUSA MOXET ObiTb Npes-
CTaBneHa B creaytoLleM Buge:

ol 13 .
f(r,f-):v%MEJ [l*ﬁ’—)*(fj :
a r r r

rae a — fuameTp yacTul,.

B KauyecTBe HayalbHbIX YCNOBWI BBOAMAWUCL BpaliaTesbHbIA MO-
MeHT o6naka B LenoM (OTBEYaBLUMIA Bpal,aTe/lbHOMY MOMEHTY CUCTEMBI
«3emns — JlyHa»), cfyvaiiHblii BEKTOP CKOPOCTU 4acTul, MOAENVpPYHo-
WA MX XaoTMYeCKoe [BVKEeHWe, BBOAWIUCH TaKXe HauvanbHas gopma
MbiNeBoro obnaka B BMAE ABYMEPHOr0 AUCKa W ONpefesieHHoe pacnpeje-
NeHWe NAOTHOCTU YacTul, No paguycy.

B npowniom yXe BblABMranuMch runotesbl parMeHTaLymm, CBS3bIBaB-
Wwue obpasoBaHue JlyHbl ¢ oTAeneHnem ee oT 3emau. OAHAKO BCE OHM
OKasanucb HecocTosATeNbHbIMW. BblN0 AOKa3aHO, YTO Yr/10BOA MOMEHT
3eMan Mpu NO6bIX pa3yMHbIX NPeAnoIOXKEeHNAX He MOXET obecnevnTb
OTAeNeHNe OT Hee (pparmMeHTa NyHHbIX pa3mepoB. lMpu cxatum obnaka
YyacTUL, XapaKTepusyLwWmnin cuctemy «3emns — JlyHa» BpallaTenbHbIi
MOMeHT (w,/w,=0,08) TakXe OKa3blBaeTCA HeAOCTaTOYHbIM Ans dpar-
MeHTauun. dparmMeHTaLusa HacTynaeT Mpy 3HaYUTENbHO 6O0MblUeld OT-
HOCUTeNbHOM yrnoBoi ckopoctn (w,/w,= 0,42).
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CuTyaums, 04HaKo, COBEPLUEHHO U3MEHAETCA, ecnn K TPEM COCTaB-
NAOWNUM CUMbl B3aMMOAENCTBUSA YacTul, NpubaBnTb elle OfHY, YYUTbI-
BawoLlyt ncnaperue (Fanumos un gp., 2005):

A nAm,Ua4
: 1677

roe Am— macca BellecTBa, MCNapstoLLErocs ¢ NoBePXHOCTW YacTulbl 3a
eAVHULY BPEMEHMW; U — CPefHss CKOPOCTb MOMEKYS, OTPbIBAKOLLMXCA C
MOBEPXHOCTM YacTuubl. Cruna rasognHaMMYecKoro oTTajiKuBaHus 06paTHO
nponopLunoHanbHa KBaapaTy paccTOsHWS Mexay vactuuamu. MoaTomy oHa
MOXeT OblTb 06beMHEHA C CM/I0A TPaBUTaLMOHHOIO B3aUMOLENCTBUS:

y— 9Amy | m’ _Y,m_2
4m2p2 rl 7'2 ?

f1 - f4 =
rge y' — 3(eKTMBHOE 3HAYEHWe rPaBUTALMOHHON NOCTOSHHOW B Npu-
CYTCTBMM ra3o4uHaMMYecKoro OTTajKMBaHUA. YMeHbLUeHWe y' N0 cpas-
HEHUWIO C Y NPUBOAUT K TOMY, YTO B pe3ynbTaTe athhekTa ncrnapeHms dpar-
MEHTaLMA CXXMMaroLLerocs obnaka nNpoMCXo4uT MPU MeHbLUUX 3HAYEHU-
X YrNOBOr0 MOMeHTa. PasfeneHne Ha [Ba (hparmeHTa NPOUCXOAWUT Npu
3HAYEHNAX OTHOCWUTENLHOI YI/I0BOW CKOpPOCTU w,/w, mexay 0,42 n 0,76,
npy 60NbLUINX 3HAYEHUAX BO3HWMKaeT 60MblUee YACN0 PpParmMeHTOB.

Ha puc. 6.8 nokasaHbl nocnefoBate/ibHble (hasbl POTALUOHHOIO KOJ-
nanca o6naka ucnaparwmxes Yactuuy,

MOXHO NocTaBUTb BOMNPOC, KakoBa AO/MKHA OblTb MHTEHCUBHOCTb
MCNapeHns 4YacTulbl, YTo6bl NPW CYLLECTBYIOWMX peanbHO napameTpax
cucTeMbl «3emnisi — JlyHa» BO3HWMKNA POTALMOHHAA HEYCTONYMBOCTb, OT-
BeYaLas 3HauYeHUIO Bbille KPUTMYECKOro, Hanpumep w/w, = 0,70.

PacyeT MNoKasblBaeT, 4YTO AN YacTuL, UMEKLWMX pasMep XOHAP
(a ~1 mm), npu Temnepatype nopsgka 10°K v nnoTHOCTM BellecTsa
yactuy (1+2) - 10° Kr - m° yaenbHoe 3HayeHue Am KMeeT NOPALOK
10~ kr - "™ ¢* (R=400x - kr* - K"). CnegoBatefibHO, O4€Hb HE3Ha-
4ynTenbHOE YBENWYEHWE WHTEHCUMBHOCTW WCNAapeHns MOXeT MoALepXu-
BaTb PABHOBECHOE COCTOSHWE ras3onbleBoro o6naka u NPMBOAMT €ro K
(hparmeHTaLmMm. MOXHO NoOKasaTb, YTO A/ YMEHbLUEHNS MacCbl YacTu-
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Puc. 6.8. NocnepoBaTenbHble (ha3bl PoOTALMOHHOIO Kosjanca obnaka mucnapsio-
LWMXca yactuy,. MismeHeHne LBeTa OT CMHEro K KpacHOMY COOTBETCTBYET YBE/INUYEHUIO
TemnepaTtypbl

Koneunan cramus: Gosbluee
Teno cobupaeT MpakTHYECKH
BECh OCTABUIMHCH MaTepHal

Puc. 6.9. KomnbloTepHoe MoesiMpoBaHne nokasbiBaeT, YTo 60/1bWNiA U3 hparMeHToB
akKymynmpyeT MoAaBAsOLLY0 YacTb ocTaBweroca BeuwecTtBa (Vasiliyev S. A. etal.,
2004; Kpusuyos un gp., 2008)
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ubl (Am/T) Ha 40 % noTpebyeTca Npyu YNOMAHYTbIX ycioBusx ot 3 « 10°
L0 7 » 10 net. OuyeBnaHo, nopagok 10—10° neT MOXKeT paccmaTpuBaTbCA
Kak XapakTepucTMUYeckoe BpeMsi 00pa30BaHWsA CUCTeMbl ABYX Tefl W3 Mbl-
NeBOro o6s1aka, MMEKLLEro napaMmeTpbl cucTemsl «3emns — JlyHa». Kak
661710 MOKAa3aHO BbILWE, MPU MCHapeHun npubansnTensHo 40 % macchl
XOHAPUTOBOIO pacniaBa OCTaToK NpuobpeTaeT XMMUYECKUIA cocTas, B TOM
ymcne NO COAEPXAHWUIO XXenesa W TYronnaBKUX 371EMEHTOB, OTBeYatoLLMii
cocTaBy JIyHbl.

MOHATHO, YTO 3TOT COCTAB MepBOHaYanbHO NpuobpeTalT 06a Bbl-
COKOTeMMepaTypHbIX (hparmeHTa. 3HaumTeNbHas 4acTb mMarepuana npo-
[0/KaeT 0CTaBaTbCA B OKPECTHOCTSAX 06pa3s0BaBLUMXCH KOHAEHCUMPOBaH-
HbiX Ten. KomnbloTepHOe MOLENUpPOBaHWE MOKasbiBaeT, YTO, €CAU BO3-
HUKLWKNe (parMeHTbl UMEIOT HEOLWHAKOBYIO Maccy, TO 60MbLINA U3 HUX
pacteT ropasgo 6bicTpee (puc. 6.9). Ecnu ¢parmeHT, KOTOpOMY mnpea-
cTOoAN0 cTaTh 3emneit, umen 60MblWY0 Maccy, YeM (hparMeHT, KOTOPOMY
npeacTosNo ctatb JIyHOI, NOAaBNAIOWAS YACTb OKPYXatoLlero BewecT-
Ba 6bls1a B KOHEYHOM CUeTe MOr/oLeHa 3apofbleM 3eMaun, 1 Nullb He-
3HauuUTeNbHaA 4acTb Bbinana Ha npoto-SlyHy. MoaTomy cocTaB 3emnn, ak-
KyMy/nvpoBaBLUEel 60MbLYH 4aCTb MCXOAHOTO MaTepuana, npmbamsnncs
K NepBMYHOMY COCTaBY XOHAPWUTOBOrO BeLLECTBa, B TO BpeMs Kak JlyHa
NPakTUYeCKN COXPaHWia CBOI BbICOKOTEMMEPATYPHbIA 067K 1 COCTaB.

TakoBa MOfenb (POPMUPOBAHUA CUCTeMbl «3emns — JIyHa» B pe3yfib-
TaTe (hparmMeHTaLuy CXxmmarowerocs obnaka 4actul NPUMUTUBHOIO CO-
crtaBa. Ecnu ata mogenb cnpasefMBa, BO3HMKAET HeOOXOAMMOCTb Mepe-
CMOTpa YCTOABLUMXCS B3rNA40B He TOMbKO Ha Npo6nemMy NpOUCXOXAeHWSs
JlyHbl, HO N Ha MexaHW3M akKyMynauuu nnaHet Boobuie. ECTecTBEHHO
oTClofa clieflyeT U COOTBETCTBYHOLLEe NOHUMaHWe paHHell uctopun 3em-
nun. TeopeTuueckme paboTbl B 3TOM HanpaBieHWU OblN BbIMOSIHEHbI B
pamkax nporpammbl Ne 15 Mpesungnyma PAH «IMpo6nembl 3apoxaeHuns
1 3Bonounn 6rocdepbi» N 0Ny6NUKOBaHbI B KHUTE C TEM Xe Ha3BaHWEM
(ctatbm M. . Maposa u gp, 2008; B. B. AgywkuHa u gp, 2008; A. B. 3a6-
poauHa n ap, 2008).

VicnonHeHe KOCMMYECKOrO MPOeKTa, VMEKLWEro Lenbl ucce-
LOBaHWe BHYTPEHHEr0 CTPOeHUs J1yHbl, GbI10 6bl BaXHbIM, MOXET
6bITb, pellaloLw MM, BKIA4OM B pelleHre 3TUX (yHAAMEHTasIbHbIX
Hayu4HbIX 3ajau.
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M’MBEJ/Ib KA «MAPC-96»

17 HoA6pa 1996 r. He y[anocb BbIBECTU Ha 3aflaHHY0 TPaeKTOpULo
KocMuueckunii anmapat «Mapc-96». MpoeKT BKAOYan MArKyk Mocagky
JOBYX KOCMMYECKMX CTaHUWA Ha MOBEPXHOCTb MAaHeTbl U BHeApeHue B
FPYHT ABYX NEHeTPaToOpOB B pa3HbiX paiioHax. Ha opbuTe Mapca fo/KeH
6bl1 OCTaTbCA CNYTHWK, HECYLWMWA psg npubopoB ANsS MCCnefoBaHuA
Mapca ¢ op6uTbl 1 06ecneynBaloOLLnin peTpaHCAALMI0 Ha 3eM0 paguo-
CUTHa/0B CO BCEX pa3BepHYTbIX Ha Mapce ycTpoiicTB. Ha KOCMUYeckom
annapate 6blM yCTaHOB/IEHbI AECATKM NPUOBOPOB, KaXKAbIA M3 KOTOPbIX
npeLcTaBnan BblCLUEe TEXHUYECKOE AOCTUXEHME: MUHMWATIOPHbLIE PEHT-
reHOBCKME M raMMa-CneKTpPOMeTpbl, MacC-CreKTPOMETPbl, TeSeBU3NOH-
Hble Kamepbl, paboTatoLie B pasHbIX JManasoHax 4acToT, CeiCMOMEeTpbl,
MarHeTOMEeTpPbl U MHOrMe Apyrue Hay4yHble npubopsl. B cnyyae ycnexa oHK
Obl obecrneynnn GecnpeuefeHTHO OOWUIbHYHO WHGOPMaLMIO O XUMUYe-
CKMX W (hM3myeckux coiicTBax Mapca. HayuHble npu6opbl 1 ycTpoiicTea
M3roTaBMBa/ICh KaK B HalMX MHCTUTYTax, Tak WU 3apybexxHbIMU napTHe-
paMun. Bbino 6eCKOHEYHO Xafb 3aTpayeHHbIX YCUINIA.

Cxema nocafiku M KOHCTPYKUMA NeHeTpartopa, caenaHHoro B FTEOXU,
nokasaHbl Ha puc. 7.1 n 7.2

[y6nvkar neHeTpaTopa CTOUT Tenepb B HEGONLLLIOM MYy3ee MeTeo-
PUTUKN N KOCMUYECKUX Npubopos NHCTUTYTA.

KocMuyeckune sKcnepuMeHTbl W paHblle Teprenu Heygady. Hesa-
[ONr0 nepej 3TUM aMepuKaHLUbl MOTEPANN TakKe O4YeHb LOPOroi anmna-
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Puc. 7.1. Cxema CHMUXeHUS 1 nocajkn neHeTparopa
KA «Mapc-96» Ha Mapce
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Cocras ¥ pacnonoXenne BNOK [ATMMKOB

HOY4HOW annaparypsi g
sonpa

BNOK ATYMXOB

«MMAN-7w

QETEXTOP NMPUBOPA

«HEATPOH»
NEXTPOHMKA
@-CNEKTPOMETPA
BNEKTPOHUKA
CERACAMONPHEMHMKOB
AKCENEPOMETP
CEACMONPUEMHUK R T

Puc. 7.2. YcTpolicTBOo neHeTpatopa «Mapc-96»
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paT, HanpaBneHHbIi K Mapcy, — «Mapc-O63epBep». Ho T0, 4TO cnyuu-
nocb ¢ «Mapc-96», K coxaneHuto, 6b110, CKOpee, 3aKOHOMEPHbLIM Pe3y/ib-
TaTOM, YEM HeCYaCTHbIM cayyaeM. Mbl BCe BpeMsA Haxo4wIuCb MO
Mpeccom HexBaTKW CpefcTB. 3ajepxxuBanacb 3apnsiata. He mornm paccuu-
TaTbCs 3a paboThbl, BbINOMHEHHbIE cybnogpagunkamu. CpbiBannch 3akasbl.
MOCTOAHHbIE Yrpo3bl BbIKAKYUTL BOAY, NMNWNTL TEMAA, 3NEKTPOIHEPTUM
3a JONTWN. YX0AWunun, He BblAepXXnBas TaKOM XMW3HKM, cneymannctbl. B aTnx
YCNOBUAX NOCTeNeHHO nafaeT AWcuUnIMHa, obecueHuBaeTcs [06poCo-
BECTHbI TpyA. Kak MOXHO Tpe6oBaTb OTBETCTBEHHOIO OTHOLWIEHUS K
paboTe OT COTPYZAHMKA, KOTOPOMY MNATAT 3apnnaty, COBEepLUEHHO He Co-
OTBETCTBYIOLLYIO ero KBanugpukauumn. B ewle 6onee TAXKENOM MONOXKEHUM
Haxo4MINCb NPON3BOACTBEHHbIE OpraHun3aLmm.

B peweHun Coseta PAH no kocmocy 18 mapta 1996 r, T. e. BCero
3a 8 MecsLEB [0 aCTPOHOMMUYECKOr0 OKHa A/14 3anycka Ha Mapc, oTmeva-
NOCb, UYTO «B HACTOALLEe BPeMSi COCTOsAHME paboT Mo npoekTy "Mapc-96"
ABNSAETCA Yrpo>KaloWMWM... NeTHbIA annapaT He MOMHOCTbIO YKOMM/EK-
TOBaH Hay4HbIMU Mpubopamu... OTCYTCTBYET NETHbIA KOMMNEKT Tpex-
OCHOW CTabunn3npoBaHHON NAAT(OPMbl... HE NOAHOCTbHIO YKOMMNEKTO-
BaHa LWTATHLIMM npubopamMn cUCTEeMa YMNpaBieHus... He 3aBeplueHa
0TpaboTKa Ha CTeHAe HeWwTaTHbIX MOAETHbIX CUTyauwid... He oOTpa-
f6oTaHa OKOHYaTeNbHas Bepcus MNpPorpaMMHO-MaTeMaTUYecKoro obec-
MeYyeHWs... He YKOMMNEKTOBaH LWTaTHbLIMU nNpubopamu marucTpaib-
Hblii paguMokoMnac» u T. A.

B peweHun Coseta PAH no kocmocy 20 ceHTAa6ps 1996 r. (MeHb-
e, Yyem 3a Mecsl 4O 3annaHMpPOBAHHOIO BbIBO3a KOCMWYECKOro anna-
paTta Ha KocmogpoM BailkoHyp— 12 okTsa6ps) 3anucaHo: «7. OTMETUTS,
YTO BCNEACTBWE HEAOCTATOYHOrO W HEeperynapHoro (MHaHcMpoBaHWA B
1994-1996 rogax npoekTa Mapc-96 paboThl 3aBepllalOMX 3 Tanos
Ha3eMHO/i MOArOTOBKM MAYT C 6OMbLUMM Hanps>KeHWeM M MO BecbMa
>KeCTKOMY rpaduky, paccuMTaHHOMY Ha 3anyck KOCMWYECKOro annapa-
Ta B acTpoHOMUYeckuin cpok (16 Hosabpa 1996 roga)... 4. MpuHATbL K cBe-
JeHno, YTo npucTynuna K paboTe ocygapcTBeHHAd Komuccus Mo npo-
BEAEHNID NETHbIX WCMbITaHWA KOCMUYECKOro Komnnekca Mapc-96, py-
KOBOACTBO KOTOPOro YTBEP>KAEHO pelleHMeM npaBuTeuscTBa Poccuu
0T 24 asrycta 1994 r.». [OHATHO, He ANA TOro yTBEpXAanacb KOMMWC-
CUA MO NETHbIM MCMbITaHUAM B 1994 1., yTO6bI OHa NpucTynuna K pa6o-
Te 3a [iBa MecAua [0 3anycka.
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16 HoA6ps, cobpaBwunch B LleHTpe ynpaBneHust nonetamm (LLYTe),
Mbl Habnogan 3anyck pakeTHO-KOCMWUYECKOro Kommnjekca Ha baiikoHype.
KA 6bln yCMewWwHO BbiBEAEH Ha OKOM03eMHY opbuTty. CocTosnnch B3a-
MMHble NO34paBNEHUs, 3aTEM MPeCC-KOHMepeHLMs, Ha KOTOPOA XypHa-
IMCTam pacckasbiBanu, Kakoe 3HadeHue 6yayT MMeTb 3anjaHMpOBaHHbIE
Ha Mapce akcrnepumeHTbl. KocMuyeckuid annapat yxoguna v3 30HbI pa-
ANOBUAUMOCTM C Tepputopun Poccun. Bbina y>ke Houb. Cnegyroulasa Te-
nemetpuyeckasa uHdopmaumsa oT KA oxupganacb yTpoM. O6bIMHO CBS3b
C KOCMUWYECKMM anmapatom Npojo/mKana BecTW CTaHLUMS CNeXeHus, yc-
TaHOBJ/IEHHAs Ha Cy4He, HaXoAuBLUEMCS B OKeaHe. Tenepb M3 CO0OBpaXKeHwWit
3KOHOMUW CY[HO He Bbicnanu. B pacyeTHOe BpeMs KOCMU4YECKMil anna-
paT Ha CBfA3b C aHTEHHON B EBmatopmm He Bblwen. Kak 6bi0 yCTaHOB-
NeHO BMOCNEACTBUM, He 3anyCTUACA MOBTOPHO ABUraTteflb pa3roHHOro 6/10-
Ka. KakoBbl 6bl HM BblIN KOHKPETHbIe MPUYMHbLI aBapumn, ecTb npsMas
CBA3b MeXAy (PUHAHCOBOI Ae3opraHu3aunein n nposanom npoekTa. lo-
CTEMEHHO HaKanIMBaJnCb HefOPabOTKM, YTO-TO 6bIIO HELOWCNLITAHO, He-
pogenaHo. Morsio npoHecTtu! ¥YBbl, He NPOHeCO.



38

SATTYCK AMEPUKAHCKOI'O AlMAPATA
MARS PATHFINDER C MbICA KAHABEPAIJI.
ECTb 1N XXN3Hb HA MAPCE?

pynna poccuinckmx y4eHbix 6bina npurnaweHa B CLUA ana Habnto-
[eHns 3anycka amepuKaHCKOro KOCMWYeCKOro annapara B CTOpoHy Map-
ca, KOTOpbIA AOMKEH BblN COCTOATLCA B nepuof 2-4 aekabps 1996 r.,
T. €. cpa3y nocne 3anycka «Mapc-96». PelleHO 6blI0 He 0TKa3blBaTbCA
OT NOEe3KM1, XOTS, KOHEYHO, Mbl HaNPaBMAINCL TyAa C TSHXKeNbIM YyBCTBOM,
NpuAaB/eHHble Hawen Heypadein. [eneraunto BO3rNaBnsa 3aMecTUTeNb
reHepasbHOro gupekTopa PoccMiickoro KOCMMYecKoro areHTcTea HOpwui
["eoprmesny Munos.

Kocmogpom mm. . KeHHeau pacnofioXXeH B LEHTPanbHOM 4acTu
wrata dnopuga. B npeacrasneHnm mMHorux ®nopuga accouumpyercs ¢
POCKOLWHbIMK NAsXamu Maiamu. B 1970-e rr. 1 4OBOMbHO 4acTo ObiBan
B CLUA, 6yayun uneHom KoHcynbTaTMBHOro coseTa lMpoekTa rny6oko-
BOAHOro 6ypeHusi B okeaHe (Deep Sea Drilling Project). Mbl cobupanuch
ABaxabl B rof. OgHa U3 Takmx BCTpey Obina B dopte Jlaygepaein, Bo
dnopuge, €O CKazoYHbIM MecyaHbIM NAsHXKEM nog nanbmamu. Ho Koc-
MOJPOM PacrnonoXeH B palioHe C A0BOMLHO CKyYHbIM faHgwadTomM. bo-
noTua ¥ KOMKUNA KycTapHuK. ons v nyckoBble nnowagku. Moxoxe Ha
BalikoHyp.

3anyck fBaxabl oTKnagbiBancs. Korga OH HakoHeL cOCTOANCH, Ma-
N0 4TO yaanochb yBuaeTb. Habnogann ¢ TpubyHbl gns ny6amnku, coopy-
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)XEHHOW A0BO/ILHO Aaneko OT cTapTa. 3amyck MPOMCXOAWA MO34HUM Be-
yepomM. Bonee BnevaTnsowmm 66110 HabNOLeHWE NPULLIEALLIETOCA Ha Te
Xe OHU MOMeHTa NpU3EM/IEHNA HA MOCaf0uvHYH0 MOJ0CY MHOropasoBoro
KOCMUYecKoro yenHoka Shuttle.

Bo Bpems Halero npebbiBaHMA Ha Mbice KaHasepan, ®nopupga, co-
cTosnacb ofmumanbHas BCTpeya PoccuiicKo-aMepuKaHCKOW WCMOMHU-
TeNbHOW COBMECTHOW paboueil rpynmnbl N0 KOCMWYECKMM HayKam, KOTO-
PYyl0 C aMepMKaHCKOW CTOpOHbI BO3rnaensan Becnu XaHTpecc, 3amecTu-
Tenb agmuHuctTpatopa NASA, a ¢ Haweli — KO. . MwunoB, 3aMecTuTeNb
pykosogutens PKA. BcTpeya npoxoguna B cooteBetcTBuu ¢ Cornatle-
Huem mexay Poccuiickoii ®egepauneii 1 CoegnHeHHbIMM LLTaTtammn no
COTPYAHWUYeCTBY B 06/1aCTU MUPHOIO0 OCBOEHWA KOCMMWYECKOro MPOCTPaH-
cTBa OT 17 utoHs 1992 r. AMepuKaHLbl HaCTOWYMBO MOAYEPKMBANN Mep-
BOOYepeAHOCTb MPOEKTOB «CnekTp». B 3aKN04YMTENIbHOM MPOTOKO/E 6Obl-
N0 3anucaHo:

O6e CTOpOHbI NOLTBEPXKAAT, UTO HauBbICLUWA NpUOPUTET
OTBOAMTCA 3aBEPLUEHWNIO COrNacoBaHHbIX B HACTOSALEe BpeMs COBMe-
CTHbIX MporpamM, B YacTHOCTM MO nofeTam KocMuuveckux obceep-
BaTopuii cepun «CnekTp». [MoneT o6cepsaTopun CnekTp PeHTreH-
Mamva OyaeT NepBOil 3KCMeauuMeid No 3Toi mporpamme, 3a KOTOPON
nocnegytoT annapaTbl Pagno AcTpoH M CnekTp-Y®. O6e CTOpPOHbLI
CYATAIOT, UTO OHW Y>KEe BNOXKWAM 3HAYNTENbHblEe CpeacTBa B [faH-
Hble COBMECTHble nporpammbl W AOCTUMAM 3HAYNTENbHLIX YCMNEXOB B
ux peamsaumm... <..>

Poccuiickass cTopoHa npegocTaBuia YTOUYHEHHYIO [aTy 3anycka
CnekTp-PI', HameyeHHoro Ha KoHey 1998 roga... <..>

HACA noBbicMT ypOBeHb CBOell NOAdep>KKW 3a 12 mecsues Ao
3anycka B LENsX OKasaHWs MOMOLWM B WHTerpauwn MONesHoi Harpysku
M KOCMUYECKOrO Kopabnsa W WHbIX NpeAcTapToBbiX pa6oTax.. <..>

Ha npoTs>KeHuu npollefwero roja poccuilickas CcTOpoHa npo-
Jo/mKana KOMMNEKCHble WCMbITaHus Bcex npubopos CnekTp-Pl, wuc-
Nnonb3ys WX WHXKEHEpPHble Mofenu, W 3aseplumMna cOOpKy npegnoneT-
Hoii mogenn Teneckona COJAPT, SBAAIOWEroC OCHOBHLIM  HAy4HbIM
UHCTpymeHTOM CnekTp-Plr... <..>

O6e CTOPOHbI MOATBEPAUIM HAYYHYH LEHHOCTb Me>KAyHapos-
HOW nporpammbl Pagno ACTpOH ¥ 06CyaunM MNpOAOM>KeHVWe COTPYyA-
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HUYeCTBa MO [AaHHOMY MPOEKTY B Cneaylowmx obnacTsax: nopaep>kka
aMepuKaHCKON CTOPOHbI B 0BGECMEYEHUM CUEXKEHUS, BKYlOYast Onpegede-
HUE KOHEYHO OpOWUTbI U KOPPEensuMM [AaHHbIX, 3amuCbIBAKOWMX YCT-
POACTB W [AMarHOCTWYECKNX KOPPensiTOPOB AN POCCUIACKMX CTaHLWiA,
paboTaloWmx B pe>KUMe BPeMeHW, ONU3KOM K peanbHOMY; KOOpAuHa-
UM Cne>KeHust W HabniofeHwid ¢ ucnonb3oBaHWeM Teneckonos B Poc-
cim u CLLUA v ucnbiTaHWiA Ha COBMECTMMOCTb Ha3eMHOro W 6opTo-
Boro ob6opyposaHus. HACA nogTBepauno, 4YTO OHO HayHeT 3aKyrnky
3anucbiBaloLLMX YCTPOACTB W KOPPENATOpPOB, paboTalwWwwmx B pPeXkume
BpeMeHU, ONM3KOM K pealbHOMY, MOCNe 3aBepLUeHMs [BYX HUdKeyKasaH-
HbIX OCHOBHbIX 3TanoB: W3rOTOBMEHNS fNeTHOro obpasua KocMuye-
CKoro Kopabnsa «CnekTp-PI» u W3roToBNeHUs WH>KEHEPHOW Moaeun
aHTeHHbl «PaguoacTpoHa».. <..>

HACA He roToBO K pa3BepTblBaHMIO HOBbIX MNporpaMm Mo Co-
TPYLHUYECTBY B 06MaCTWM acTpPOHOMUM M acTpPodu3vMKe A0 Tex nop,
MoKa TeKylue nporpaMMbl COTPyAHUMYeCTBaA MO cepunm 06cepBaTO-
puii Tuna CnekTp He 3aBepLUEHBbI.

CyTb AcHa. AMepuKaHLbl pacCMaTpUBaKT MPOEKTbl «CneKTp» Kak
MeXyHapoAHble, Mo KOTOPbIM UMEIKTCA COoriacoBaHHble 0653aTenbCTBa.
OHM yXe cAenann CyLleCTBEHHble BAOXeHNA. OKaxyT fanbHelillee co-
JeicTtBume, Korga ybenaTca B roToBHOCTM (12-Mecs4HOl) annapaToB K
3anycky. Takum 06pa3om, poccuiickas CTOpOHa B O4YepeAHOi pa3 moBss-
3ana ce6s. Cpok 3anycka yTouHeH: KoHel, 1998 r. and «CnekTtpa-PI»,
uepes rog — «CnekTtp-P» («PagmoacTpoH»), UTobbl NOHATL BCIO gpamy
NOMI0XEeHMA MOCMEAYIOLWNX MOYTU NOMyTOpa AECATKOB NeT, NoAYEepKHY,
YTO HW OAMH U3 «CNeKTPOB» He 3anyLeH fo cux nop. CerogHa 2009 r.
OHW He 0TMeHeHbl. VX (hinHaHcupytoT. Hag HMMK Bee elle paboTatoT.

M3HayanbHO 6bin 3amnaHUPOBAH Hay4HbI cemuHap. Ho BBMAY aBa-
pun «Mapc-96» goKnagbl C Haleidl CTOPOHbI O NPefyCMOTPEHHBIX 3TUM
NMPOEKTOM 3KCMEPUMEHTAxX CTanu He akTyanbHbiMU. [103TOMY s 3apaHee
NMOAroTOBMA COOOLEHME HA TEMY, He CBSI3aHHYH C KOHKPETHBIM KOCMMW-
YEeCKUM MPOEKTOM, HO BECbMa B TOT MOMEHT aKTya/lbHYyl. [lefo B TOM,
4yTO B aBrYCTOBCKOM HOMepe >XypHana Science B 1996 r. 6bi1a ony6nu-
KOBaHa CTaTbsl Tpynnbl aMepMKaHCKWX aBTOPOB, Bbl3BaBLUAS CEHCALUHO
{McKay et al. Search for Past Life on Mars: Possible Relict Biogenic
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Activity in Martian Meteorite ALH 840011 // Science. V. 273, 924-930,
1996). YTBepX4anocb, 4TO OHWU 0O6HApPYXUNKU cneabl XWU3HKM Ha Mapce.
B MeTeopuTe MapCHaHCKOro MPOUCXOXAEHUSA 6blnn 06HApPYXKEHbI CTPYK-
TYpbl, HaNOMWHAKOLWMNE MUKPOOPraHu3Mbl. Ha goTorpagun geicteuTens-
HO 6blNM BUAHLI 06pa30BaHNA HEOOLIYHOW (POPMbI.

MomMMMO BM3YyanbHOro [OKa3aTenbCTBa, NPUBOAUINCE Pe3y/bTaTbl Be-
LLeCTBEHHOrO aHanu3a, B TOM YMC/e aHanu3a M30TOMHOr0 cocTaBa Ku-
cnopoja, n fenancd BblBOA, YTO reOXMMWUYECKWUE AaHHble CBUAETENbCT-
BYIOT B MONb3y 6MONOrMYeckolt NpuUpoabl 3TUX CTPYKTyp. He mory cy-
OMTb, HACKOMIbKO 3HauMmMa opma 3Tux o6pazosBaHuil. A He MUKPO6GUONOT.
Ho reoxumuueckue [oKasaTenbCTBa MNOKasanncb MHE HeybeauTesbHbI-
mu. TonyyeHHbIM pesyabTaTaM MOXHO 6blN0 AaTb U APYTYH UHTepnpe-
Tauuto. O6 3TOM A M pacckasan Ha ceMuHape. lMocne foknaga oguH U3
aMepMKaHCKUX Konner B Kynyapax 3ametun: «CTouT niM onposepratb
rmnoTesy, KoTopas AenaeT MOHATHLIM HanoronnaTefbLnKy, 3a4eM HYX-
HO BblAensTb AeHbrWM N4 mccnefoeaHus Mapca, — fAeHbrM, KOTOpble
HY>XXHbl HaM C BaMu». {1 MNOAMBUACA TaKOMYy LMHWYHOMY OTHOLUEHWIO K
HanoronnartenbLnKy, HO U No3aBugoBan. Y Hac He 03ab60ueHbl TeM, YTOOLI
oflypaunTb HasoronnaTefbwuka, NOTOMY YTO OT HEro HUYero He 3aBu-
cuT. Ero HMKTO He cnpawmBaeT, KOMY M KOrja 4aTb AeHbIM WUAW He [aTb.
BepHee, Hal HanoronnaTefblMK He AOrafblBaeTCcs, YTO 06 3TOM MOXHO
CNPOCUTb.

AnpobuposaB CBOI aprymeHTauUMio Ha CEMUHape, A pewun nocnatb
CTaTblo B XypHan Science. OTneyartan pyKoMnuch, eLle HaxXoAacb Bo Pno-
puge, 1 oTnpasui B XypHan. [OBOMbHO JONTO OHA HaXOA4WNach Ha pe-
LeH3un. HakoHel, f nofyyalo, HO He peLeH3unto, Kak 06bl4HO, a OTBeT
aBTOPOB KPUTWMKYEMOI MHOK CTaTbW. Takas popma CyLlecTBYeT, Korja
KpUTMYecKas cTaTbsl NpMHATA U Ny6AMKYeTC OLHOBPEMEHHO C OTBETOM
KpUTUKYeMbIX aBTOpOB. ABTOpbl cTaTb Mak-Keil ¢ coaBTopamu npu-
HAM HEKOTOpble MOW apryMeHTbl, HEKOTOpble OCMOPWU/IN, YTO HOpMaib-
HO. $1, CO CBOeli CTOPOHbI, OTNPaBMA B OXUAAHWW MyBANKaLMU BeXn-
BYIO 3aMeTKy B pejakuuto B MopafKe OTBETA Ha NMCbMO aBTOPOB. Kako-
BO Xe Obl/I0 MOe YAWBNEHWE, KOrfa Yepe3 HEKOTOPOE BPeMs MHE BepHYu
CTaTblo, COOGLWMB, YTO Y HUX YXe ecTb rotoBalmecd K ny6amkayuu
CTaTbW Ha 3Ty Temy. [103TOMY OHM NpekpaLiatoT 06CyXaeHWe 3Tol npo-
6nembl B XypHane. 3TO NOC/e TOrT0 Kak OHW YAepXuBanu cTaTbio 6onee



8. 3anyck amepukaHckoro annapaTa Mars Pathfinder 81

yeTbipex MecCsLEB B pefakuMum U 03HAKOMUAW C ee COAepXXaHWem aBTo-
pOB CTaTbW, C KOTOPOA A MOMeMU3MpoBas. ITO CUMTAETCA HEenpuany-
HbIM. f mepenucan CTaTbi NO-PYCCKWU U OTNPaBWU/ ee B OTEYECTBEHHbIN
XypHan «AcTpotM3NYeCKNii BECTHNK», KOTOPbI/ BbIXOAWUT Ha aHTNACKOM
A3blke nof HasBaHuneM Solar System Research. CtaTbs Bbiwna B 1997 r.
(FTanammoB 3. M. K Bonpocy 0 cyllecTBOBaHUM XusHu Ha Mapce // Ac-
TPOHOMMYECKNA BeCTHMK. 1997. T. 31. Ne 3. C. 205-213).

Pa3 yX peub 3awna o ny6avkaumax B 3apybexHbIX XypHanax, pac-
CKaXy 0 N060NbITHOM WCCNefoBaHWU, KOTOpoe f npoBen. XKypHanbl
Science n Nature — camble nonynspHble 06LEHAYYHbIE XXYpPHaibl Ha
3anage. Y HUX Hanbosee BbICOKOE 3HaYeHne MMNakT-paKkTopa, T. e. CTaTby,
ony6/MKOBaHHbIE B 3TOM XXypHane, yalie, 4YeMm Apyrve, UATUPYIOTCA B
Hay4yHOM Mupe. Ony6anKOBaTh CTaTbiO B 3TOM XKypHane cuMTaeTcs BeCbMa
NMPEeCcTMXHbIM. HeckonbKo neT Hasag rpynna cotpygHukos TEOXW Bbl-
NoJIHWMA 3KCNepUMEHTaNbHYO paboTy, KOoTopas, N0 MOeMy MHEHMIO, 3a-
cnyxwuana ny6nukauun B Nature. CTaTbio, 04HAaKO, BEPHY/N U3 XYpHa-
na, Kak He NpeAcTaBAfAOWLY0 UHTepeca ana umutateneid Nature. Mexgy
TeM 3T0 OblN0 OYEHb MHTepecHoe coobuweHue. deno B Tom, yto 30 neT
Ha3af B TOM e XypHane Nature s ony6avMKoBan TeOpeTUYECKyo paboTy
0 BO3MOXHOCTW CWMHTe3a asMa3oB Mpu BO3HUKHOBEHWUM KaBWUTaLWUW B Obl-
CTPO Tekyuien »xuakoctn (Galimov E. M. Possibility of Natural Diamond
Synthesis under Conditions of Cavitation, occurring in a Fast-moving
Magmatic Melt // Nature. V. 243. 1973, June 15).

Mpn KaBuTauMy B TOYKAX, FAe CX/0MNbIBAKOTCA My3blpbKKW, pa3BuBa-
I0TCA OYEHb BbICOKME AaBNeHUs. ECnnm XWMAKOCTb COAEPXWUT pacTBOPEH-
HbIVi yrnepogcofepalymii ras, 70 NpoLecc CX/0MbIBaHNA MOXET 3aKOH-
YWTbCS CMHTE30M anmasa. 1 nokasasn, YTo B re0/IOrMYecKMX YCNoBUAX
6bICTPOE ABMXXEHME MarMaTUYecKoil >XXUAKOCTWM 4epe3 TpewyumHy-KaHan
NMepemMeHHOro Cce4yeHnss — TakK 06pasyloTcsi anMa30HOCHble KuMbepnu-
TOBble TPYOKM, — MOXET COMPOBOXAATbCA BO3HWKHOBEHMEM KaBMTaLWM
1, BO3MOXHO, UMEHHO TAKOB MEeXaHW3M CMHTEe3a NPUPOLHbIX Kumbepnu-
TOBbIX a/Ma30B. CTaTbsi MeNa WNPOKWUIA OTKMK. PaHblUe, Korga He 6b1i10
WHTepHeTa, y4YeHble Nocbiliann apyr gpyry OTKPbITKWA C 3anpocoM npwu-
cnatb Konuto (penpuHT) ctatbl. Mo TOMy, Kak MHOrO OTKPbITOK aBTop
NoayYus, MOXHO OblI0 OLEHUTbL MHTEpec K cTaTbe. Ha cTaTbio npuwno
O4YeHb MHOrO 3anpocoB. Ho Bce-Taku 370 6bina Nuwb 60nee AN MeHee
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TeopeTuyeckn 060CHOBaHHasf runoTesa. Pellalowee 3HavyeHWe uMen
Obl 3KCNEpPUMEHT, KOTOPbIA A 3a MHOrO NeT Tak U He cobpancd nocra-
BUTb. JKCNepUMeHTallbHbIM NOATBEPXAeHMEM s 0653aH MOeMy Konnere
O-p wms.-maT. HayK KyauHy AnekcaHgpy Mwxainnosuuy. OH C 3HTY3M-
a3MOM BOCMPUHAN UAEK U BMECTe C rpynnoi opyXeinHWKoB — crewma-
NNCTOB MO apTUANepPUCKUM CTBONAM — OPraHU30Ban W3roTOB/IEHME
9KCMEPUMEHTANBHOIO YCTPOMNCTBA, HA KOTOPOM OblM MOMYYeHbl Kasu-
TaluWOHHble MUKpoanmasbl. CTaTbs C pesyfibTaTamy 3TOr0 3KCNEpUMeH-
Ta 1 6bina otnpasneHa B Nature. KaBuTauus Bcerga paccmartpusanach
Kak BpefHOe ABMIeHWe — NPUYMHA NONOMKU FPebHbLIX BUHTOB, TYP6UH K
Tpy6onpoBogoB. lMonyyeHune anMas3oB U BOOOLLE CUHTE3 KaKOro-1mbo ma-
Tepuana B npouecce KaBuTauuu 6blnu chenaHbl BNepBble U NpeacTas-
NANW BeCbMa HETPUBMANbHBIA Hay4HbIA pesynbTar.

Monyyms oTka3 B Nybaukauuu, s HanpaBun cCepLuToe NUCbMO B pe-
Jakumio. Ho oTBeT 6bIn TOT Xe. B cogepXaHue ctaTbM HUKTO He BCMaT-
puBancs. Ee gaxe He OTNPaBAsAN Ha PeLeH3nto. 3HauuT, CyLlecTBOBaN
KaKoi-To 06LWMIA MOTKB, HA OCHOBAHMMW KOTOPOro ee oTBeprann. H no-
NPOCKA CBOK MOMOLLHWULY NPOM3BECTW CTaTUCTUYECKWUIA aHann3 aBTOpPOB
XypHana Nature 3a rog,.

PesynbTaT nokasaH B Tabn. 8.1.

Hanpumep, B 2004 rogy 13 968 nNpoCMOTPEHHbIX CTaTeil aBTOpbI C
pycckummn thamunumamm seTpevatotcs B 90 cTatbsiX, B 15 M3 HUX B CrMCKe

Ta6bnuua 81

CraTtuctuka nybnukauuin B xxypHane «Nature»
rog 2003 | 2004
YmMcno NpocMOTPEHHbIX HOMEPOB XKypHana* 49(3) | 50(3)
O6uee uncno crarel 838 968
Yucno cTaTeit, B KOTOPbIX eCTb aBTOPbI 63 90
C PyCCKMMM thaMnInsMu
Yucno CTaTe‘V'IV, B KOTOpbIX B CrICKe YUPEXAEHUIA- 9 15
UCMONMHMTENE YKa3aHO POCCUIACKOE yupexaeHue
ToNMbKO POCCUIACKUIA NCTOUHWK, 63 MHOCTPaHHbIX COaBTOPOB 0 0

* B cKobKax - U4CNo HOMEPOB, OCTaBLUMXCA HEMPOCMOTPEHHbIMU.
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YUpPEXAEHUIA, KOTOPbIE MPEACTAaBSAOT aBTOPbI, YKA3aHO B YMC/E MPOYUX
pOCCUIACKOE yupexAeHue, T. e. 3To N0AM, paboTatowme B Poccuu, a He
MHOCTpaHLbl C pycckoii damuiveil. Ho Bo Bcex cTaTbsxX 3TWM aBTOpbI
BCTPEYalTCs TOMbKO B COABTOPCTBE C MHOCTPaHLUaMMW. HeT Hu OfHOIA
cTaTby, KoTopas Gbifa 6bl NPeACTaBNEHA TOMBKO POCCUACKUM YUpexXAeHN-
em. CTaTbsi, NOCTYNawLlas M3 POCCMIICKOro NCTOYHMKA, 3aBELOMO 06pe-
ueHa GbITb OTBEPrHYTOW. KOHEUYHO, HayUHbIW XYpHan He [JOMKEH 3aHW-
MaTb TaKyto Mo3uLM0. ITO OYepefHOE MPOSBEHUE CKIOHHOCTU, KaK Mbl
4acTo FOBOPUM, K ABOWHbLIM CTaHAapTaM. MOXeT 6biTb, €CTb MOMUTMYE-
CKMIA YMbICEN: XOYeLlb HAYYHOFO NPU3HAHUA — ye3xkail Ha 3anag, pabo-
Tali B cOCTaBe 3apy6eXHbIX UCCMEA0BATENLCKMX Tpynn. Ho, cKopee BCero
M yaule BCEro, 3T0 — HefoBepue. PacCyXaalT TakK: aKTUBHbIE YUYeHble
nn6o yexanm u3 Poccun Ha 3anag, nM6o paGoTalT B TECHOM KOHTaKTE C
3anafHbIMM YYeHbIMU B paMKax 06LyMX MPOeKToB. KaXeTcs COMHWTENb-
HbIM, YTO Ha YMCTO PYCCKOIW MOYBE, MPU TOM YHUXEHHOM (MHAHCOBOM
M COLMANbHOM MOJMOXEHMU, B KOTOPOE MoMasna poccuiickas Hayka, MOX-
HO MOJTYUYNTb CEPbE3HbIE HAYUHbIE PE3y/bTaTbl. YBbl, 3TO HEAOBEPUE Mbl

3aCnyXun.
BepHeMcs, ogHako, K 3anyCKy KOCMWYeCKOro annapaTa.
Mars Pathfinder (B nepeBofe — MapCWaHCKWUiA ClegonbIT) — He-

60nblO po6OT, HAYMHEHHbIA NpubopaMn A8 XMMWYECKOro aHanusa
(hyHTa Mapca. OH 6narononyyHo gonetut o Mapca. [JaHHble, NOAyYeH-
Hble uM, NpuayT B 1998 r. OfHa M3 33a4 3TOro NpPoekTa — 06HAPYXUTb
NpU3HaKy CyLllecTBOBaHMA XU3HM Ha Mapce. Mars Pathfinder npuHec
MHOI0 HOBbIX WHTEPECHbIX faHHbIX, HO AOCTOBEPHbLIX C/IEf0B XWU3HU YC-
TAHOBWUTb He YAasiocCh.

Mpo6nema NPOUCXOXAEHNSA XMU3HW, MOUCK CNefOB BHE3EMHOW XU3-
HU SIBAAIOTCA (hlaroMm Kocmmuyeckoin nporpammbl CLUA. Moxanyii, Hau-
60siee KPYMHbLIM JOCTUXXEHMEM Ha 3TOM NYTW ABWIOCH NONy4YeHue ybe-
OUTeNbHbIX CBUAETENbCTB CYLECTBOBAHMA MOPCKMX 0CafoYHbIX 6ac-
celiHOB Ha Mapce B ero reo/iorM4yeckoM npoLwwsioM. 3To 6bII0 NOKa3aHo
B nocnegyowmx muccuax: Mars Odyssey, Mars Express. MpusHaku npu-
CYTCTBMSA BOAbl B TaTEHTHOM COCTOSIHUW, BOAbl, HAXOAAWEWCA B COCTaBe
rPyHTa, UMEOTCH U B HACTOSLLEe BPEMS.

Ba)kHO, 0fHaKo, NPUCYTCTBME MMEHHO XWAKOW BoAbl. Ha paHHem
Mapce, oyeBuaHO, 6blna 6osee NNOTHas aTMocdepa, KoTopas Mno3sxe
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6blna yTpayeHa, 601ee MATKUIA KAMMaT, CYLWECTBOBaAN OTKPbITble BOAO-
eMbl. B 3TUX yCNOBUAX XWU3Hb MOrNa BO3HUKHYTb. XKU3Hb, €CN ee 3BO-
nouma npowna CTaguio CTaHOBNEHUA FeHEeTMYEeCKOro Koga, npuobperaet
ype3BblYaliHO BbICOKYI CMOCOBHOCTL K aganTtayumn. Mo3ToMy OHa MOXET
COXPaHATLCS B YCNOBUAX, B KOTOPbIX OHa He MOrna 6bl BO3HUKHYTbL. Mor-
Nla OHa B NaTEHTHOW hopme coxpaHMTbCA U Ha Mapce. KoHeuHo, gocTto-
BepHas MAEHTU(MKaLMS BHE3EMHOW XW3HW, onpeaeneHne ee POpmMbl, Xu-
MUYECKOro cocTaBa U CTPYKTYpbl UMenu 6bl peBOMIOLUOHHOE 3HAYEHME
ANs MUPOBOW HayKm

K 3TOMy BOMpPOCY f BEPHYCb B OAHOM 13 CNeAyOLMX FNaB, CBA3aHHbIX
c Moum goknasfom Ha Mpesnaunyme PAH B gekabpe 2003 r. «O cocTosHUM
nccnegoBaHunii JyHbl U nnaHeT B Poccun n B Mupes.



OBOCHOBAHWE TIPOEKTA
OJOCTABKW TPYHTA C ®OBOCA

Cpasy nocne notepn «Mapc-96» Halln MHOCTPaHHbIE NapTHEpPbl —
YYaCTHWUKM MNpPOoeKTa — MblTannch y6eAuTb Hac B LieiecoobpasHoCcTU no-
BTOPUTL 3amycK B CMeAyloleM acTPOHOMUYECKOM OKHe B 1998 r. dak-
TUYECKM Y BCEX OCTaNuCb Lyb6anKaTbl Hay4HbIX NPUOOPOB, YCTaHOBNEH-
HbIX Ha KA Mapc-96. KoHe4Ho, Oblfia 3aMHTEPECOBaHHOCTbL B TOM, 4TO-
Obl BbINONHEeHHas paboTa He nponana. O6 3TOM roBOPU/IM U Ha BCTpeue,
coCTosBLUEACA B Havane Aekabpsa Bo ®nopuge. OgHaKO ANs Halleid Koc-
MWUYECKOW NpOrpaMMbl Bblfe/fieHMe elle OAHOr0 LOPOroCcTOoALLEero Hocu-
Tens, CTPOUTENbCTBO KOCMMWYECKOro annaparta, NpPakTUYecku OTKNagbl-
BaHWe Ha [Ba roja ApYyrux npoekToB CTanu Obl HEMOCWUIbHLIM GPEMEHEM.
OC06eHHO HAcTpoeHbl O6blN NPOTUB acTPOPU3NKK, Y KOTOPbIX cOcpe-
[OTOYeHMe ycunuii Ha npoekTe «Mapc-96» M [0 3TOro cosgaBano fe-
(bMUNT CPeacTB, BbILENAEMbIX Ha MPOEKTbl cepumn «CnekTp». U oHK Obl-
A npasel. Ho npobnema 6bina rnybxe. Mapc paccMmatpuBancs B Kade-
CTBe [/N1aBHOIO NpuopuTeTa B MNaHeTHbIX WCCNefoBaHMAX Poccun B
6nvxkaiiwen nepcnekTuee. Ewe B 1995 r. (pewweHne nnaHeTHOW cekuuu
CoseTa no kocmocy 29 aBrycrta 1995 r.) nocne saBepLueHWs 3KCNeauLmu
«Mapc-96» nnaHuposancsa B 2001 r. 3anycK KOCMWYECKOro annapara K
Mapcy B coBmecTHoli ¢ CLLUA nporpamme «K Mapcy BmecTe». MpoekT
BK/tOYaN opbuTtanbHbIi annapaT U Mapcoxod. B 2003 r. npegnonaranoch
oTnpaBnTb K Mapcy annapat C 3afaqeil pas3BepHyTb CeTb MCCnefoBaTelb-
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CKMX CTaHLUWIA Ha MOBEPXHOCTU naaHeTbl. A Ha 2005 r. paccmaTpuBanach
B KauyecTBe BO3MOXHOI 3afaya npusosa 06pa3uos rpyHta ¢ Mapca. B oT-
CYTCTBMM (DYyHAAMEHTaNbHbIX UCCNEA0BaHWUIA, KOTOPble Oblan 3aniaHupo-
BaHbl B nporpamme «Mapc-96», 3TU NPOeKTbl TePANMN CBOK OCHOBY. Co-
BMeCTHasi C amepuKkaHuamu nporpamma «K Mapcy BMecTe» TOXE CTaHO-
BUNaCb PUKLUMen. AMepUKaHLbl HapalluBani CBOK OPUEHTUPOBAHHYIO Ha
Mapc nporpammy, U Mbl He MOT/IY 6bITb PABHOLEHHbLIMY NapTHepamu.

HyxHa 6bina cepbe3Hasd anbTepHaTUBa, YTOObI He YyTpaTUTb MOJHO-
CTbIO Halle MpUCYTCTBME B Nporpamme mccrnegoBaHuii Mapca. Takosoii
npegcTaBnanach gocrtaBka BelecTsa ¢ Poboca.

MonbiTka nccnegosatb ®oboc 6bina npeanpuHaTa ewe B COBETCKOM
Cotose B KoHue 80-x rr. [locTaBka rpyHTa TOorfja He niaHupoBanach.
MpoekT npegycmaTpuMBas 3anyck ABYX KOCMMWYeCKUX annapaToB «Po-
6oc-1 un -2» ¢ nocafKoil Ha NnoBepxHoCcTb dPoboca U nccnefoBaHUEM CO-
CTaBa BellecTBa ¥ cBONCTB doboca Ha MecTe MpW NOMOLLM AUCTaHLM-
OHHbIX NMpM60oPOoB. MNMPOEKT He 6bIT 40 KOHUa ocyulecTsneH. OguH anna-
pat 6bla1 yTpayeH Ha TpaekTopum K Mapcy, cBA3b ¢ Apyrum («®oboc-2»)
6blna noTepsiHa, Korga OH y)Xe Haxogunca Ha opbute ®oboca. C annapa-
Ta «®060C-2» 6bIN MONYYeHbl CHUMKM P060Ca, BbIMOMHEHbI CMNEKTPab-
Hble MCCneaoBaHus, yTouHeHa ero macca: (1,082 £ 0,001) « 10"r.

Naes BosBpata rpyHTa ¢ ®oboca Oblfa BbiCKa3aHa amMepuKaHCKUM
uccnegosateneMm T. Oakc6epu (T. Duxbury). OH obpaTusica ¢ Npu3biBOM
K pPOCCUICKMM MCCnefoBaTensiMm MOAUGMLMPOBATL COOTBETCTBYHOLW UM 06-
pasom npoekT «doboc-1/-2» U NOBTOPUTL €ro € LOCTaBKON rpyHTa B pam-
Kax pOCCUICKO-aMepuKaHCKOro coTpyfgHuuectsa. bbina onybnnkosaHa
COBMeCTHas paboTa, B KOTOpoii BMecTe ¢ T. [lakcb6epu NpuHAAN yyacTume
cotpygHukn KW, TEOXWU, WHcTuTyTa npuknagHoli matematuku (UMM)
n HMO wm. NaBouknHa (Galeev et al. 11 Advances in Space Res. 1996.
Vol. 17. P. 1231-1247).

Cuutanocb, 4To ®060C MHTEPECEH TEM, YTO COXPAHWU/ PENINKTOBOE
BewecTB0 CONHEYHOW cucTembl. Tak, BO BCAKOM Ciydvae, (popMy/nvMpoBa-
NUCb 3adayn 1 060cHOBaHME NpoekToB «Poboc-1 n -2». B geicTBuTeNb-
HOCTW, 3TO — He rfaBHoe. PennMKTOBOe BELLECTBO Mbl MOXeM Habto-
JaTb B MeTeopuTax pasHbIX KiaccoB. MeTeopuTbl MOAPOBHO M3YYeHb.
B yrnucTbix XoHApUTaX WAEHTUMULMPOBAHLI OpPraHNUYecKne CoeanHEHUs
BHE3EMHOI0 MPOUCXOXAEHUA, BK/OYasas MHOTOYMUCNEHHbIE N30Mepbl amu-
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HOKMCIOT, OKCUKWUCNOTbI, YrNeBofopoabl. BblgeneHbl 3epHa anmasos, Kap-
61f0B, HATPU/IOB, UMeIOLWMe He BCTPeYalowWwmecsd Ha 3emne U30TOMHbIe
COCTaBbl. B HEKOTOPbLIX MeTeopuTax YCTaHOBNEHbl TYronnaBKue BKHO-
yeHusl, o6pa3oBaBLUMECA Ha CaMOli paHHei cTagum cTaHoBneHus Con-
HEYHOIi CUMCTEMbI, KOFfa BOKPYT TO/IbKO YTO BO3HMKLUErO COMHLA HUYEro
He ObINO KPOME rasa M MeX3Be3fHOW Nbinn. MeTeopuTbl pasHOro Tmna
JOCTYNHbI AN NabopaTopHOro uccnefoBaHus. Komutet no meTeoputam
PAH pacnonaraet 0gHON u3 60rateilluMx MUPOBbLIX KOMNEKUWUA MeTeo-
puToB. TM03TOMY 3HauyeHue uccnefoBaHus Poboca Kak MCTOYHMKA pe-
NMKTOBOTO BeLlecTBa BTOPOCTENEHHO. [na 3TOro He cTowno 6bl npeg-
NPUHMMaTL SOPOrOCTOSLLMIA KOCMWYECKUA 3KCNEPUMEHT.

A npegnoxun ob6ocHoBaHWe, B KOTOPOM uccnegosaHne doboca pac-
CMaTpuBanoCh Kak COCTaBHas 4acTb MapCHaHCKOW Mporpammbl W cylie-
CTBEHHBbIA LWar B HampaB/eHWW MccnegoBaHus obuiero npouecca obpa-
30BaHWA NiaHeT. 3HaHWe 3TOro MpoLecca BaXHO, KPOMe BCEro Mpoyero,
AN NOHMMaHMs MexaHu3ma o6pa3oBaHua 3emMn U ee paHHell UcTopuu.
Ecnn ®o6oc — 3To ocTaBwuiics Ha opbuTe maTepuan, HeAoCco6paHHbI
Mapcom, TO Mbl MoNyYaeM YHUKaNbHYH BO3MOXHOCTb U3YUUTb CTPYK-
TYpPY M COCTaB TOr0 BeLLeCTBa, M3 KOTOPOro (pOpMMPOBanUChb MNAHETLI.
Camu nnaHeTsbl, BK/MOYaa Mapc, Tak Xe kak U 3emns, nepensiaBfieHbl,
A depeHUUpPOBaHbl U U3MEHeHbl BTOPUYHBIMK npoueccamu. KpynHble
CNYTHUKKN MNaHeT, B TOM yucne JlyHa, Takxe MpoLuu npouecchl nnas-
neHusa. Y Mepkypus n BeHepbl HeT CNYTHUKOB. ECTb acTeponfbl, HO Y HUX
B oT/imune oT ®oboca HeT agpeca, CBA3bLIBAIOLEr0 UX C ONPeAeNeHHO
nnaHeToi. Moatomy doboc AN uLeneii U3yyeHWs mMexaHW3Ma pocTta nna-
HeT yHuKaneH. Ha ®oboce mMOryT npucyTCTBOBATb TAKXKE YacTULLbl BeLle-
cTBa Mapca, B TOM 4uMC/ie OTHOCALLMECS K MEPUOSY €ro paHHei McTopuu.

[nsa peweHus 3afay MpoekTa Mpexie BCEro BaKeH OTBET Ha BO-
npoc: asnsetca im ®oboc hparMeHTOM TOro BeLLEecTBa, U3 KOTOporo hop-
MupoBancs Mapc, Unm aTo YyXepoLHOe Teslo, 3aXBayeHHOe Ha ero opbu-
Ty? TOHATHO, YTO BO3HMKAeT HOBbI BOMPOC: Kak MOXHO CPaBHWUTbL Be-
wecTtBo ®oboca n Mapca, ecnm Mbl He ByJeM pacrofsiaraem BELLeCTBOM,
focTaBneHHbIM ¢ Mapca?

CyLWHOCTb 3aMbIC/ia, MOJIOXKEHHOr0 B OCHOBY MPOEKTa, MoayyunsLUe-
ro BnocneAcTsuM HaseaHue «Po60C-IPyHT», COCTOSANA B TOM, YTOObI CpaB-
HUTb BELLEeCTBO, focTaBfieHHOe ¢ doboca, ¢ BewecTtBoM SNC-meTeopu-
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TOB. MMeeTcs rpynna MeTeopuTOB, KOTOPble pacCMaTpMBaKOTCA KakK OcC-
Konku Mapca. 370 Tak Ha3blBaeMble SNC-MeTeopuThl (N0 NepBbIM GyKBaM
Tpex TUMWUYHBIX MeTeopuTOoB 3Tol rpynnbl: Shergotti, NaJkhla, Chassigny).
3TN MEeTeopuTbl He COLEPXKAT XOHAP, T. €. OHW OTHOCATCA K paspsamy
axoHApPUTOB — MeTeopuTOB, MNpeAcTaBAAlowWmMX coboi  npogykT
nnaBfeHns KOHCONMAMPOBAHHbLIX HebeCHbIX Ten. O6bIYHO MeTeopuTsl
MMET BO3pacT, COMOCTaBUMbIA C BO3pacToM camoil ConHeYHol cucTe-
Mbl, T. €. 0K0N0 4,56 mpa net. BoNbWWHCTBO axoHAPUTOB 06pa30Banoch
uepe3 3-5 MSIH neT nocne BO3HUKHOBeHMA CONHeuyHOl cucTembl. Mex-
gy Tem SNC-MeTeopuTbl, ABNAKOTCA OTHOCUTENILHO MO/0AbIMK 06pa3o-
BaHMAMU. VX BO3pacT (Bpemsa Kpuctanamsauuu) sapbupyeT oT 13 MApA
po 0,15 mnpg net. 3T0 3HAYUMT, YTO OHU NPeACTaBNAT (parmMeHTbl No-
pos AnddepeHUNPOBaHHbIX MAAHETHLIX Ten, KOTOpble MOrAN 6biTb Bbl-
OMTbl C NOBEPXHOCTU MNaHeT B pe3y/bTaTe yAapHbIX COBbITUA.

O TOM, 4YTO UCTOYHMKOM SNC-MeTeopuUTOB fABAAETCA AUdepeHLmn-
pOBaHHOE MIaHETHOE Teno, CBUAETENbCTBYET TaKXe CYLeCTBeHHO (pak-
LIMOHMPOBAHHOE pacrpefeneHne B HUX peAKo3emerbHbIX aneMeHToB (REE).
B nonb3y TOro, 4yto 3to 6bl1 UMEHHO Mapc, roBopuT 611M30CTL M30TON-
HbIX cocTaBoB rasos “Ar/*Ar, “N/*N, "*Xe/"**Xe, BblAeNeHHbIX W3
SNC-mMeTeopuTOoB M MU3OTOMHbLIX COCTABOB TEX Xe rasoB B aTtMmocgepe
Mapca, KoTopble OblIM HEMOCPeLCTBEHHO WU3MEPeHbl MapCUaHCKUMK Mo-
cafouHbiMy annapatamu Viking-1 un -2.

Hanbonee BaXHO XxapaKTepucTukoW, oTnnyarowein SNC-meTeopu-
Thbl, ABNAETCA MPUCYLLEe UM Crneuupryeckoe COOTHOLIEHME M30TOMOB
Kucnopoga **0/''0/"°0 (puc. 9.1).

B pasHbix yyacTkax CO/MHEYHON CMCTeMbl Ha AOMNAaHeTHON cTagum
C/IOXXWUNCb HECKO/IbKO OT/IMYatoLMecs COOTHOLLEHUE TPeX U30TOMOB KU-
cnopofa **0,''0,'"0. B npouecce cBoero popMnpoBaHNA MnaHeTa uam
CNYTHWK HacnefylT COOTHOWeHWe unsoTtonos '"0/'70/'"0, npucylee
30He MX NUTaHWA. B ganbHeiiwein nctopuy nnaHeTbl NPOUCXOAAT Mpo-
LlecChbl, M3MEHAOLWMe N30TOMHbIA COCTaB BXOAALMX B ee COCTaB MUHe-
panoB U COefWHEHMWIA. 3TW W3MEHEeHWS MPOUCXOAAT, OAHAKo, nmponop-
uMmoHanbHo B napax '*0/'°0 n'"0/"°O. OTKNOHeHUA, N3MepsAemMble B Thi-
cAYHbIX ponsax (%o0), obo3HavaroTcs Kak 5'°0 1 570 u cooTHocATCS
npuénn3nTenbHo Kak 2:1. OTciofa M30TOMHbIE COCTaBbl KMUCMOpo4a pas-
HbIX BellecTB B kKoopAuHaTtax 8'°0 npotme 5''0 BbiCTpanBalTCA B JIMHUIO,
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Puc. 9.1. CooTHowleHre 3°0-0""0 AN pasHbIX KOCMUYECKUX 06BEKTOB

KOTOpas HasblBaeTcs NMHMEA Macc-3aBUCUMOro (ppakLMoHMpOoBaHKA. Be-
LL|ecTBa, UMetOLNe 06LMI KOCMOXMMUYECKUIA TeHe3nc, noxarcs Ha o06-
WY NUHUIO (hpaKLMOHMPOBaHUA Ha guarpamme 8°°0-4°'0. Wmetotcs oT-
JenbHble U3BECTHblE CneuuanucTaM UCK/YeHUs, Hanpumep 030H B 3eM-
HON aTMocdepe, HO B JaHHOM KOHTEKCTe 3TW NOAPOBHOCTM He CyluecT-
BEHHbl. Ha puc. 9.1 nokasaHa NMHWA 3eMHOr0 (PpakuMOHMPOBaAHUA, Ha
KOTOPYHO NloXaTcst BeNnumHbl 6° O 1 3''0, onpefeneHHble ANa cambiX
pasHbIX MWHEepanos, BOAbl W rasoB Ha 3emse. Ha 3Ty Xe NUHUIO yKna-
[blBalOTCA BeNMUMUHLI 6'°0-0''0 06pasyoB JIyHbl, UTO CBUAETENbCTBYET
06 0o6LlemM UCTOUYHMKe BelecTsa JTIyHbl U 3eMu.

Ha pguarpamme *0/°70/'°0 BenuuuHbl 6''0 M 60, oTBevaloLme
SNC-meTeopuTaM, 3aHUMalOT onpedenieHHoe nosoxeHne. OHO He COB-
nafiaeT C MOMOXKEHWEM KaKWUX-NM60 ApYyrux KnaccoB MeTeopMTOB UK C
NMHWER 3eMHOT0 (hpakLMOHMPOBaHNSA. AHain3 [OCTaBMEHHOr0 Ha 3eM/to
BellecTBa Poboca NoKaxkeT, nonagyT Nu BennUnHbl 3''0 n 6°°0 dobo-
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ca Ha nuHuto SNC-meTeopuToB. ECn fa, TO pellaeTcs HeCKOMbKO BOMPO-
COB (PpyHAameHTanbHOW BaXXHOCTU. BO-mepBbiX, yCTaHaBAUBAETCHA POf-
CTBEHHOCTb BellecTBa Poboca BewecTBy Mapca. OTcroga — npuobpe-
TaeT MNO/IHOBECHOe 3HayeHWe wuccrnefosaHue Bewectsa Poboca Ans
PacKpbITUA MexaHu3Ma akkymynsuuum Mapca n BooOuie MnaHeT 3eMHON
rpynnel. Bo-BTOPbIX, CTAHOBUTCA MPaKTUYECKM CTOMPOLLEHTHbIM Map-
cnaHckoe npomcxoxpaeHne SNC-meTeopuToB. Mpu 3TOM BO3pactaeT UX
LLleHHOCTb KaK [OCTOBEPHbIX MpejAcTaBUTeneli BelwecTBa Mapca.

Ecnm — HeT, To 6o ®oboc yyxxepodeH Mapcy, Torga Ha nepeblii
nnaH BbIXOAAT CXeMbl 3axBaTta Poboca Ha opbuTy Mapca, nm6o SNC-
MeTeopuUTbl He ABNATCA nopogamu Mapca. PelleHne Bonpoca B 3TOM
cnyyae OTKnafblBaeTcs [0 NofiydeHus BellectBa ¢ Mapca, a cama fjoc-
TaBKa BellecTBa ¢ Mapca BblABMraeTcs Ha MepBblil NiaH MaaHeTHO-KOC-
MWYECKUX WCCE0BaHNIA.

Ha nosepxHocTn doboca Moyt OnNpefeneHHo NpUCYTCTBYIOT Yac-
TULbI BeLecTBa, BbIOUTbIe C NOBEPXHOCTM Mapca. 370, Tak cKasaTb, /10-
KanbHble MHKpo-SNC-meTeopuTbl. OHU MOIIM HaKanInBaTbCA B MOBEPX-
HOCTHOM C/I0€ 1 CMeLUMBATbLCS C BellecTBOM peronuta doboca. Tpexuso-
TOMHas KUCNOPOAHasa XapaKTepUCTUKa 3TOr0 anjioXTOHHOro Mo OTHOLUe-
HUIO K ®obocy (MapcMaHCKOro) matepuana u COBCTBEHHOr0 BellecTBa
doboca MoXeT 6bITb Hepa3nMuuMoi, ecnu BewecTBo Poboca n Mapca
reHeTUYeCcKn poAcTBeHHO. OfHAKO OHW Pa3fIMyHbl NO APYTrUM MPU3HAKaM.
BellectBo ¢ noeepxHoCTM Mapca AO0/MKHO XapakTepusoBaTbCa (pak-
LIMOHMPOBAHHbLIM COCTaBOM pefiKO3eMefbHbIX 3/1EMEHTOB, B TO BpeMs Kak
NPUMUTUBHOE BeLllecTBO Poboca A0MKHO NMETb He(paKLMOHMPOBaHHY!O,
6/1M3KYI0 K XOHAPUTOBOI, XapakTtepuctuky REE (puc. 9.2).

HekoTopble pafMOaKkTUBHbIE 3/IEMEHTLI MMEKOT KOPOTKUIA nepuog no-
nypacnaga, u3MepsieMblii MUAMOHaMK fieT, Hanpumep ““Al, “*Sm, **Hf.
3T0 MOYTM MrHOBeHWe B MacwTabe gnsuleiics 4,56 mapg net ncTopum
ConHeYHoli cucTembl. B TeyeHMe nepBbiX AECATKOB MUIMOHOB NIET KO-
POTKOXMBYLLME M30TOMbI MOMHOCTbLIO pacnanucb. Ho coxpaHwaucb uX
fodepHue nsotonsl *Mg, “*Nd, **W. M03TOMY M30TOMHbIE OTHOLUEHMNS
EW/HW, Mg/ Mg, **Nd/**Nd HecyT MHGopmMaunio o npoueccax, npo-
MCXOAMBLUMX HA CaMOM paHHeM 3Tane 3apoXxgeHuns CO/HEeYHOl CUCTEMBbI.

WccnepoBaHne COOTHOLLEHMA M M3OTOMHOrO coctaBa 61aropofHbIX
rasos Ne, Ar, Kr, Xe no3Bo/MT Npo/nTb CBET Ha eLle OfHY BakKHY Mpo-
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Puc. 9.2. PacnpefeneHve pefko3eMesibHbIX 3aneMeHToB (P33) B kope U MaHTuun
3emnu, nopogax J/lyHbl B conocTtaBneHnn ¢ pacnpegeneHvem P332 B meTeoputax

6nemy. KOHUEHTpaumsa n M30TOMHbIA cOocTaB 61aropofHbiX rasoB Ha
Mapce (no pesynbTatam u3mepeHus B SNC-meTeoputax!) otnmyaroTcs
OT TaKOBbIX B YIIUCTbIX XOHApUTaX (puc. 9.3). Bo3HMKaeT BOMpoC: K Ye-
My OKaxetcs 6/M30K cocTaB 6naropofHbiX rasos Ha ®oboce — K Be-
wectsy Mapca wan K BeLeCcTBY YIUCTbIX XOHAPUTOB? PaspelueHne 3Tol
aflbTEPHATMBLI BAXHO AN MOHMMAHWA MPUPOAblI 30HAaNLHOCTU CcoCTaBa
6naropofHbix rasoB B CO/IHEYHON CMCTEMbI, YTO, B CBOIO OYepelb, VMeeT
WCKMIOUNTE/NIbHOE 3HAueHWe [ANS MPOLECcCOB, MPOUCXOAMBLUMX HA paH-
Heli cTagmmn eé 3BonoLMm.

OfUH 13 caMbIX BaXHbIX W MHTEPECHbLIX acreKToB WCC/ef0BaHNsA Be-
wectea doboca CBA3AH C aHaNM30M OpraHUYecKuMx coeguHeHmin. Ecnm
cocTtaB ®oboca 6/IM30K K BELLECTBY YIIUCTbIX XOHAPUTOB, TO, BO3MOXHO,
B €ro rpyHTe Cojepxxartcs OpraHuyeckue COefuHeHUa 1 MoanMepbl.
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Puc. 9.3. CpaBHUTeNbHOE pacnpegenieHne 61aropoaHbIX rasoB
B 06bekTax CO/IHEYHOWN cUCTeMbI

[nsa TOro 4ytobbl MccnefoBaHMe OpraHWYeCKON cocTaBnsAoLiel 6bin0
pe3ynbTaTUBHbLIM, OpraHU4Yeckue COeAUHEHUs JOMKHbLI ObITb HEe TONbKO
onpefeneHHbl, HO U MNpenapaTUBHO BbIAENIEHbl, U WUCCNEA0BaH WX W30-
TonHbI cocTaB: “C/*C, “N/*N, D/H un gp. NccnegosaHus Mapca no-
CNefHUX NeT nokasanu, 4To Ha paHHeM Mapce cyLlecTBOBaIN YCNOBUS,
B KOTOPbIX MOrfa 3apoAuTbCa XWU3Hb. BeposiTHO, mocnepytoume nsme-
HeHUs KnumaTa W reonormm Mapca He MO3BOSIUAM XU3HU [aneko 3BO-
NOUMOHNPOBaTbL, W ee pa3BUTUE OCTAHOBUIOCH Ha MPUMUTUBHLIX hop-
Max. He NCKNOYEHO, YTO NOMbITKA 06HAPYXXUTb MPUCYTCTBUE CNEA0B 3TOW
XXU3HM Ha COBPEMEHHOI MoBepXHOCTM Mapca oKaxyTcs Oe3pesynbTart-
HbIMWU UK HeybeanTenbHbIMU. OfHako Ha Poboce B YacTMLAX APEBHErO
BELLECTBa, BbIOPOLIEHHOr0 C NOBEPXHOCTM Mapca, MOriM COXpaHUTLCA
OopraHn4YeckKmne CTPYKTYpbl, KOTOPble MOXHO Oblf10 6bl MAEHTU(MLMPOBATD
Kak «6uomapkepbl». B nto6om cnyyae nccnefoBaHne opraHuyeckmx co-
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efuHeHnA Ha ®oboce, ecnn oHW GyLyT HaldeHbl, MOXeT CTaTb 3Hauu-
TeNlbHbIM LIaroM Ha NyTu peLleHns Mpo6/eMbl MPOUCXOXAEHUS XNU3HW B
ConHeyHoli cucTeme.

MpoekT nccnegoBaHus BelwecTsa Poboca cneposBano chenatb Ha-
LUMOHanbHON nporpammoii. WccnegoBaHue focTaBfieHHOro obpasua B
3eMHbIX YC/M0BMAX pacnajaeTcs Ha ABe 4acTu: rnyboKyl aTTecTauuio
o6pasua, obecrneunsalroLLyo NonyyeHme GPyHAaMeHTaNbHbIX CBEAEHUIA O
BellecTBe doboca, NpefyCMOTPEHHBIX LENSMU NPOEKTa, U BTOPYH YacTb,
CBA3aHHYIO C nepefadvein obpasla B pasHble nabopatopum mupa ana fge-
TaNbHbIX UCCMEef0BaHWN Tex CBOWCTB M TeMW METoAamu, KoTopble 6yayT
npesnoxeHsl 3aTUMKU nabopatopuamu. [loctaBka obpasua ¢ doboca 6biNa
Obl BECOMbIM BK/1aJ40M 0TeUeCTBEHHOM HaykKyu B MUPOBYH nporpammy
uccnegosaHns Mapca.
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HOBAA MNMANAHETHAA MNMPOIMrPAMMA.
NYHA NN $OBOC

Mmbenb annapata «Mapc-96» nocTaBuia POCCUWCKYHO HayKy nepes
Heo6X0AMMOCTbI0 BblpabaTblBaTb HOBYK CTPATErni0 SIYHHO-MNAHETHbIX
nuccnefoBaHuin. Ewe o 3TOro nevyanbHOro cobbiTMA B Hay4HOW cpefe
Hayano yKpennaTbca npeAcTaBieHWe O LenecoobpasHOCTM BO3BpaLLeHUs
K uccnefoBaHunio J1yHbl.

Ha 3acegaHun CoBeTa no kocmocy PAH 20 ceHTsbps 1996 r. nep-
BbIM MYHKTOM NOBECTKW AHS 6bin Bonpoc «O cocTosHMM paboT no npo-
ekTy ,,Mapc-96"». 3T0 6blN, KOHEYHO, N1aBHbI BONPOC, KOTOPbIA BCEX
TpeBoxun. fAoknagbieanu C. [. Kynukos (HMOJT PKA, reHepanbHblii
KOHCTpYKTOp, 20 MuH.), A. A. laneeB (MKW PAH, Hay4HbIli pyKOBOAUTENb
npoekTa, 10 MuH.), B. B. AnaBepgos (PKA, npeaceaatens FocyaapcTBEHHOM
Komuceum, 10 MuH.). BTopbiM BonpocoM 6bina «MHpopmaLus o peanmsaumm
npoekTa ,,MHTep6on"». Aoknagumk: A. A. lanees (MK PAH, 15 muH.).
[Ba cnyTHMKa MO 3TOMYy MPOeKTYy OblNM 3anyleHbl paHee B pamkax
MeXayHapo4HOW MHOr030HAOBON CMYTHWKOBOM CUCTEMbI, MNpefHasHa-
UYEHHOW ANA M3Y4YeHWI CBOMCTB MN/a3Mbl B OKO/I03EMHOM KOCMWYECKOM
npocTpaHcTBe. Peyb wWna 0 cbosx B nNpueme UHGOPMALUM HA3eMHbIM pa-
AMOKOMMeKcoM. TpeTuidi BONpoc MoBecTKM AHA: «O npobnemax mccneno-
BaHUA JlyHbl». [loknaguuk: 3. M. Manumos (FTEOXW PAH, 20 muH.) Mo
TPETbEMY MYHKTY BbIHECEHO peLleHUe: «YUnTbiBast 60MbLLOE HAYYHOE U Mpu-
KnagHoe 3HaueHue npobnembl u3yyeHust JlyHbl, PEKOMEHAOBATb PaccMoT-
peTb BO3MOXXHOCTb €€ BKtoueHus B nnaHbl HWIP Ha 1997rof, dmHaHCK-
pyembix PKA B pamkax ®efepanbHOi KOCMUYECKO nporpammbl Poccum».

Ccblnafgcb Ha aTy pekoMeHJauuto, 8 obpatunca K MeHepanbHOMY Au-
pektopy PKA KO. H. KonTteBy ¢ NMCbMOM C/iefyIOLEro CofepXaHus:
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FANNMOB
ApuK Muxaiinosuy
aKafieMuK

TEOXW um. B. . BepHaackoro PAH
117975 Mocksa, KocbirmHa 19
Ten.:137-4127 dakc: 938-2054

OkTs6pb 1996 . ["eHepasibHOMY LMPEKTOpY
Poccuiickoro KocMmM4yeckoro
areHTcTea
FO. H. KonTesy

"nybokoyBaxaeMblii HFOpuin Hukonaesuy,

Obpauatoch K Bam ¢ uenblo elle pa3 npueneds Balle BHUMaHMe K
npo6seme nccnefosaHns JyHbl.

WccnenoBaHus 1 ocBoeHWe J1yHbl NPELCTaBNATCA BaXHbIMU B He-
CKO/MbKWX OTHOLLEHMSAX.

1. iccneposaHvie JlyHbl MMEET K/IKOUYEBOE 3HAYeHWe ANA PeLleHus npo-
6nem (hyHOAMEHTaNbHOW FeonorMn; MexaHusma (opMMpoBaHUst 3eMan U
NNaHeT, PaHHen uctopum 3emnn, BKItOYasi NpobnemMy 06pa3oBaHNs KOHTW-
HEHTOB, OKeaHa, 3apoXaeHus 6uocgepsl. Mogo06HO TOMY Kak B MocnegHue
[ecATUNETVS UCCNELOBaHNS OKEaHNYECKON KOpbl, Npexae Bcero ypeHue B
OKeaHe, NPWBENN K KOPEHHOMY M3MEHEHWIO MPEeSCTaBeHNin O 3eMHON Tek-
TOHUKE W AWHAMUKE reONOrMYECKMX MPOLECCOB, UMEHHO WMCCNefoBaHNS
JlyHbI SOMKHBI MPUBECTU K HOBOMY KPYMHOMY MPOpPLIBY B Haykax O 3emne.

2. JlyHa BO MHOMMX OTHOLLEHWSIX SIBNSIETCS YHWKa/IbHOW nabopaTopueil,
6narogapsi OTCYTCTBMIO aTMOCHepPbl, CEACMMYECKON CTabUIBbHOCTM N 3Kpa-
HMPOBAHHOM OT 3eMHbIX Pafuo- U APYrX LUYMOB 06paTHOM CTOPOHe, JTyHa —
VaeaslbHOE MECTO A PasMELLEHMSt aCTPOIM3NYECKMX CTaHLUMIA U ApYyrnX
MoA06HbIX 0OBHEKTOB.

3. VimetoTcs cepbesHble MPOEKTbl UCMOMb30BaHMA JlyHbl B GymyLuei
aHepreTuke. CUMTaETCH, UTO 3eMHbIE UCTOYHMKW 3HEPTUK, BKNIKOYas Mpu-
pofHOe TONAMBO W SLEPHOE FOpHOYee, He CNPaBsaTCs C MOTpPebHOCTAMYK cepe-
OVHbI 6yayuiero Beka. MpefnoXeHo ABa BO3MOXHbIX MyTW PeLUeHns Mpo-
6nembl. Oba OHW CBA3aHbl C OCBOEHMEM JTyHbl. BO-NepBbIX, 3TO — MPOEKT
MCMOMb30BaHMs ‘He B TEPMOSIIEPHOM CUHTE3e, C 400bIveli 1 AocTaBKol ‘He
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¢ JlyHbl. Yye CerofHsi 3ToT Cnocob 6bI1 Obl SKOHOMUYECKM GOMee BbIFOAHbIM,
YeM KCMOJb30BaHME FOPHOUMX WCKOMAeMbIX UK ypaHa, ecim 6bl Obiia ro-
TOBa TEXHO/OMMS TEPMOSIAEPHOrO CMHTE3a M COOTBETCTBYHOLLAA MH(PACTPyK-
Typa. Bo-BTOpbIX, MOMyYMn pasBuTME M 0BOCHOBaHME MPOEKT CO3fAaHWS
CO/IHEYHbIX CTaHUMIA Ha JTyHe C nepegadeil Ha 3eMIH0 SHEPryM MOCPeACT-
BOM MVKPOBO/THOBbIX KOHBEPTEPOB.

Tak um nHaye, JlyHa ¢ Hayana CreflytoLLero TbiCAYeNneTUs OKaXeTCs B
rnosne NpPUCTa/IbHOro BHUMaHWUS TEXHUYECKN PasBUTbLIX CTPaH.

MHOroCTOPOHHEE W CUCTEMATMYECKOEe uccneaoBaHue JyHbl, Ha MOV
B3rNs4, MO0 Obl CTaTb OAHOM W3 INaBHbIX 3af4ay MPOrpaMmbl (hyHAaMEH-
Ta/bHbIX MCCNEAOBaHN B KOCMOCE.

Bbl 3HaeTe fnydlle MeHsi, YTO B 061acTu 1ccneaoBaHunii SlyHsl aBToMa-
TUYECKMMM annapaTamy Halla pPakeTHO-KOCMUYECKas WHAYCTpUS WUMeeT
OrPOMHBbIA ONbIT, KOTOPbIA He MMEET HWU OfHa Apyras cTpaHa. B HINO
“M. JTaBOYKMHA CYLLECTBYIOT pa3paboTku, NO3BONSAIOLLME CPABHUTENBHO Obl-
CTPO C WCMO/b30BaHNEM Y)KE MMEIOLLMXCS anmnapaToB 1 6/10KOB BbINO/HNTbL
npoekT. Mpy BbIgeNeHUN (IMHAHCMPOBaHWS peasibHO B TeueHne He 6onee
YeM 2-X fIeT MOAroTOBUTL 3aMyCK KOCMUYECKOro annapara Ha JlyHy.

WccnegoBaHue JlyHbl MOXET OblTb BbINOMHEHO B HACTOsLLEE BpeMs
BeCbMa 3KOHOMMWYHO. [n4 3anycka annapara Ha JIyHy [0CTaTO4Hbl HOCK-
Tenn cpegHero knacca tmuna «MosnHus». o3ToMy NpPoeKTbl UCCefoBaHUs
JIyHbI MOTYT BBIMOMHATLCS NapanneNibHo ¢ APYrMu 601ee LOPOrMMK 3a-
M1aHWPOBaHHbIMK NPOEKTaMK, B TOM Yucne cepum «CrnekTp», Tpebytowm-
MW B AECATKM pa3 60MbLUMX (PUHAHCOBbIX 3aTpar.

B cBA3M C M3N0XeHHbIM MpoLly Bac nogfepykatb KOHLEMUMIO NnaHo-
MEPHOr0 mccneaoBaHns JlyHbl ¢ 3KCTPEHHbIM BK/OYEHMEM B NiaH paboT
Mo 3anycky Ha JTyHy aBTOMAaTM4ecKoro annapara ¢ MeHeTparopaMu He no3a-
Hee KoHUa 1998 roga.

[my6oxko yeaxaroniui Bac

i S i
oo M o :
akajgemMuK < ). M. l'asmamos

HO. H. KonTeB nopyunn noArotoBUTb Pa3BEPHYTbIi OTBET rOMI0BHOW
Hay4yHOW opraHusaunn PKA — wuHctutyty LHWWMaw. Bo3srnasnsn
3Ty opraHusaunio Torga akagemvk B. ®@. YTkuH. OtBet UHNIMaw, noga-
MNCaHHbIA 3aMecTUTENemM AupekTopa MHCTUTYTa B. N. JlyKbAleHko, co-
CTaBfIEH He CTONbKO KaK 3anpoleHHbiin KO. H. KonTeBbIM KOMMEHTapwii
K MOEeMYy MUCbMY, CKOJIbKO Kak M3/10)KeHne CO6CTBEHHON NO3MLUN 3TOrO
YUPEXAEHUS.
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PaccmoTpes obpauweHne gupektopa [EOXUM PAH  akagemnka
3. M. Tanmmosa K [eHepansHoMy auvpekTopy PKA HO. H. KonTesy c
060CHOBaHMEM HEOOXOAMMOCTU 3KCTPEHHOro BKMoueHnss B PKIT go
2005 r. 3anyckoB AKA' ansa uccnepgosanust JlyHbl (Mcx. Y®TKIT Ne 01.80
0T 29.11.96 r.) LeHTpanbHbiii HUW MaluMHOCTPOEHNS CUMTaeT Heob-
XOLUMbIM MOLAEP>KATb W3NOXKEHHYIO B 06palleHnn no3uuMID  akaje-
Muka 3. M. Tammosa.

[0 HacToALWEro BpeMeHW uCCnefoBaHUAMM  JIyHbl  3aHWMaUCh
CCCP n CLUA. Bcero 3a nepuog ¢ 1959 roga no 1976 rog 6bino npo-
BefleHO 6onee 60 HayyHbIX 3KCMEAMUWA. BbUrv pelleHbl MHOTVe BOMPOCHI
(hyHLAMEHTaNbHON HayKW, MNOMyYeHbl [aHHble, OCBELLaoLMe UCTOPUIO
thopmmpoBaHna 3emnn, JlyHbl, Bceil CONHEYHOR CUCTEMBI.

MonyyeHHble faHHble TakXKe CBUAETENbCTBYIOT O TOM, 4TO JlyHa
obnafjaeT 3HAUMTENbHBbLIM 3anacamu MOJEesHbIX MCKOMaemblX, B NYHHOM
TPYHTEe COAep>KMTCH 6O0/MbLIOA NPOLEHT KPeMHWs, TuTaHa, aloMu-
HUS, D>Kenesa, MapraHua, Kanbuus, Kucnopoga. Vicnonb3osaHue JlyHbl
KakK CbIpbeBO 6asbl A7 3eMHOW UMBUAM3ALMA CYIUT  3HAYNTENbHbIE
BbIrOAbl, MO3BOMMT YMEHbLUMTbL 3KONOTMYECKYI Harpysky Ha 3em/iio u
PeLVT MHOTMe BOMPOChI O6EecreyveHns ¥ pasBuTWA 3eMHOI LyBuaMsaumn.

OrpomHble BbITOAbI A/ 3HEPreTUKN 3eMnn CyuT  WCMO/b30BaHKe
usoTona remma-3 B ALEPHbIX Peakuusx, B OCHOBE KOTOPbIX NEXKUT He
JeNneHne, a CuHTe3 fgep, Ob6najarolwmii HeocnopuMbIM MPEUMyLLECT -
BOM 3(PCheKTVBHOIO BbIAENEHUS 3HEPTUM MPU MPaKTUYECKOM OTCYyTCT-
BUW PafMOaKTMBHbIX OTX0A0B. [10 OLEHKaM CreuuaiucToB, MyHHbIX 3a-
NacoB 3TOr0 SAEPHOr0 TOMMBa XBATWUT Ha ob6ecreyeHne 3neKTPo-
3Heprueii BCEro YeNnoBe4yecTBa Ha MPOTAXKEHUW NPUMEPHO 5 ThiC. NeT.

B HacTodwee Bpema JlyHa paccMaTpuBaeTCA Kak MEpBOe He-
6ecHoe Teno, KOTOpoe Heu3be>KHO B MepBOi YeTBEPTU - MEpBOA no-
nosuHe XXI Beka O6yaeT BKAOYEHO B 3EMHYH) MPOU3BOACTBEHHYH) WH-
(pacTpykTypy. <..>

Hanbonee akTyanbHbIMM MPEACTaBAAIOTCA B HACTOsLWeEe Bpems
[Ba HanpaBfeHWsi NyHHbIX WCCNeLOBaHMIA:

- MONy4YeHWe [ANCTAHUMOHHBIMA UM KOHTAKTHbIMA MeTOogamu reo-
XUMWYECKO WHKopMauum o JIyHe, ee BHYTPEHHEM CTPOEHAN W
BHYTPEHHMX  npoLeccax;

' PaclwmngpoBku abbpesmnatyp, BCTpeyarlwmxca B jaHHOM TekcTe: AKA — aBTomatuye-
CKWA KocMuyeckmii annapat; MICJT — WUCKYCCTBEHHbI cnyTHUK JlyHbl; KK — kKocmuye-
CKWii komnnekc. — 3. T.
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- uccnenoBaHust B 0GecrieyeHWe CO34aHust B MOCHEAYHOLEM TeXHO-
NIOTMYECKUX YCTAHOBOK MO MOMYYEHUIO HEOBXOAMMBIX PECYPCOB 13
NIYHHOrO  TPyHTA.

B cOOTBETCTBMM C 3TUM Haumboree LenecoobpasHbiM Ans BKIIO-
yeHua B ®PKI PP cregyeT cuuTaTbh [Ba NpOeKTa:

1. AKA ¢ neHeTpaTopamu u WNC/ (peTpaHcnsTopom) (2000 r.).

2. flocTaBKka Ha MOBEPXHOCTbH JIyHbl fyHOX04a C KOMMIEKTOM
Hay4yHOn annapaTypbl ¥ 3KCMepUMeHTaNbHON YCTAHOBKOA No nepe-
paboTke nyHHoro rpyHTa (2002 r.). <..>

CyllecTBOBaHME 3HAUMTENBLHOTO MNapka OTEeYECTBEHHbIX PakeT-
HOCMTeNeiAi W pasrOHHbIX O/0KOB, BbICOKMIA YpOBEHb FOTOBHOCTYW pas-
paboTKM NyHHbIXx npoekToB B HMO uMm. C. A. JlaBOukMHa NO3BONSET
B TeuyeHue 4-57eT nNpoBecTU BeCb LMK pa3paboTKW U CO3[4aHWa pas-
JMYHbIX BapuaHTOoB AyHHbIX KK. T[pu 3ToM ucrnonb3osaHvwe oTpabo-
TaHHbIX MPOEKTHbIX pPeLleHnii MpejwecTBYOWMX paspaboToK Hayy-
Hbix KK 103BONMSeT OCYyWECTBUTb MNPOEKT C HauMMeHbLUMK 3aTpa-
Tamm W CpoKamu peann3auum W, YTO HEManoBa>KHO, C BbLICOKUM YPOB-
HEM HAEXKHOCTU. OTO MOXKET ObITb MONOXKEHO B OCHOBY CO3fAaHWA
COBMECTHbIX C 3apybe>KHOli Koonepaumeii NPOeKTOB MO M3yyeHuto JIyHbl.

B cBA3M C 3TUM cuMTaeM HeobXxoaMmbiM BKHOYeHWe B PKIT PO
paboT no uccrefoBaHWio JTyHbl W nMpeacTasnseM 060CHOBAHWA Ha Hayu-
HO-MUCCNEfOBATENLCKYI0 W OMbITHO-KOHCTPYKTOPCKYI0 paboThl.

Takum 06pa3om, LieHTpanbHblli Hay4YHO-UCCNeLOBATENbCKUA MHCTUTYT
PoccuiAickoro KOCMMYeCKOro areHTCTBa MoAnucan pesosioLmnio POCCUIACKOi
AKafemMun HayK O BO3BpalleHUM K uccnefoBaHuio JlyHbl. BaxHO Takke
6blN0 COXpPaHUTb B MPOrpamme MiaHeTHbIX WCCAeA0BaHW HanpasBneHus,
CBfi3aHHble C uccnefoBaHnem Mapca, a UMEHHO MPOEKT «P0o6OC-TPYHT».

Mocne Bo3BpalleHUs B cepeguHe aekabps n3 CLUA un obcyxaeHns
Bonpoca B NHcTutyTe TEOXW A otmumnancHo (18 gekabps 1996 r.) o6-
patuncsa ¢ nucbMoM K npesugeHty PAH n npeacegatento Coseta PAH
no kocmocy akagemuky HO. C. OcunoBy C NpegsiokeHNeM nepecmMoTpeTb
nporpammy MaaHeTHbIX MccnegoBaHuii. Mpegnaranocb COCPeLOTOUUTHLCA
B JanbHelleM Ha pelleHMM ABYX 3afady: 1) nccnefoBaHWM U OCBOEHUU
JNlyHbl; 2) BO3BpaTe rpyHTa ¢ Manbix Ten COMHEYHOW CMCTeMbl C MEPBbIM
NPUOPUTETOM A0OCTaBKM rpyHTa ¢ Poboca.

TeKcT 3TOro NUcbma npueefeH HUXE:
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POCCUINCKAS AKALIEMNA HAYK
OPAEHA NEHVHA n OPAEHA OKTABPLCKOW PEBO/IOLINN

NHCTUTYT FEOXUMM U AHANIMTUYECKOW XM
M. B. V1. BEPHAZICKOIO (TEOXW)

117975 Mocksa, ICM-1, ynuua KocbirmHa 19,
TenedoH: (095) 131 W3«. Teneke; 411633 TERRA RU. Tenetaiin: 111141 KAPCT.
Tenedakc: (0951 938 2054. 3n. nouta: OAIIMOVt9eoKhi.mjk.au

Hex. Ne 13110.
- /- Qewaty s 199€ r.

B Coset no kocmocy PAH
akagemuky HO. C. Ocvnosy

I"ny6okoyBaxxaeMblIli FOpuin Cepreesuu,

lMpowy Bac paccmoTpeTh Ha COBETE HWMXECNeaytoLue npesioxkeHns
No nporpaMmmMe naHeTHbIX UCCNefoBaHuM.

Mocne Heyaaum ¢ 3anyckom KA «Mapc-96» B niaHeTHbIX UCCeA0BaHN-
X BO3HUK/IO MONOXEHWE, NPU KOTOPOM AasibHelLLas OpreHTaumus Ha usyde-
Hue Mapca npeSCcTaBseTCs HeonpaBaaHHOM.

B HacTosllee BpemsA aMepuKaHLbl pasBepHyn LUMPOKYHO MporpaMmy
unccrnefoBaHms Mapca, TONUKOM K YeMy SIBUOCh 0BHapYyXKeHVe CnefoB npes-
nosaraeMoii XXusHW B MapcuaHckoMm MmeTeopuTe. O6bABMEHO O HaMEPeHUM
KaKable 26 MecsALeB OTMNPasAaTL K Mapcy f1Ba KOCMUYECKVX anmnapara, ¢ Ko-
HEYHOI Lienbo obecneunTb AocTaBky B 2005 1 2008 rogax 06pasLoB rpyHTa
¢ Mapca.

3annaHnpoBaHHble C Hallell CTOPOHbI PAf, SKCMEPUMEHTOB B pamMKax
nporpamMmMbl POCCUINCKO-aMEPUKAHCKOro COTPyAHWUYecTBa No Mapey B yc-
NOBUSX yTpaTbl 6asncHOW nporpaMmbl «Mapc-96» CTaHOBATCS YacTHbIMU
1 BTOPOCTEMEHHbLIMMW.

TakuMm 06pa3oM, BOSHUKAET HacToATe/lbHasA HEOOXOAMMOCTbL MEepPecMoT-
pa Hay4HOW MporpamMMbl NAaHETHbIX UCCNef0BaHUIA.

B kayecTBe MPUOPUTETHLIX MPELCTABNATCA [BE 33aun:

1. NiccnefoBaHne 1 0cBOEHWE JTyHbl.

2. Bo3BpaT rpyHTa, Mpex/ae BCero ¢ Manbix Ten COMHEUYHOI CUCTEMbI:
®o6oca, acTepoMIoB, a Takxke C JTyHbl 1, BO3MOXHO, ¢ Mapca.

Jo cux nop Hen3BeCcTHO BHYTPEHHee XMMUYecKoe CTpoeHue JlyHobl. Pe-
LLEHVe 3TOM 3adaun U OTCHOfa PacKpbITWE MexaHu3mMa 06pa3oBaHMs JTyHbl
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ABMISETCA K/IKOYOM K MOHMMaHWIO paHHel nctopum 3emam, ycnoBuii obpa-
30BaHMA KOHTUHEHTOB, OKeaHa, 3apoXaeHus Gruocteps.

JlyHa ABNSeTCA eAMHCTBEHHBIM WCTOYHMKOM He, KOTOpbIi MOXET OKa-
3aTbCA 0CHOBHbIM Tor/IMBOM XXI-ro Beka. CTpaHa, KOTOpas OKaXXeTcA MoAro-
TOB/EHHOM K MCMOMb30BAHWIO 3TON TEXHOMOMUM, MOMYYUAT OrpPOMHbIE 3KO-
HOMMWYECKVe NPeMMyLLEeCTBa.

JlyHa npn onpefeneHHOM YPOBHE €e OCBOEHWSI MOXET CTaTb YHUKa/b-
HOM nnatopmMoit AN acTPOPU3MUECKUX WCCNEfOBAHWA, 418 aKKyMynsuumn
W PETPAHCAALMM COSIHEYHON 3HEeprum, usydeHuss CONMHLA U ero 3BO/LMM W
MHOIUX ApYrMX CTOPOH Hay4HOW W NPaKTUYecKoli LeATeNbHOCTW YenoBeka.

MpoekTbl nccneosaHus JTyHbl MOMAMO UX OFPOMHOIO Hay4HOrO 1 Npak-
TUYECKOr0O 3HAYEHUs UMEOT PsAf APYrUX NPenMyLLecTs:

a) OHW Hanbonee 3KOHOMUWYHBI;

6) MOryT 6bITb MOAFOTOBMEHbI B OTHOCUTENBHO CXKaTble CPOKM, TaK Kak
6asvpytoTCA Ha MMEIOLLEMCS B CTpaHe OMbiTe UccneaoBaHns JlyHbl aB-
TOMaTMYECKMM annapaTtami;

B) He CBf3aHbl C XKECTKUMM JaTamu 3anycka, Ux NpoBefeHue 1 TLlaTenb-
Has MOATOTOBKA He CTaBATCA MOZ Yrpo3y B YCNOBWSAX HebraronpusT-
HOFO UK HECUCTEMATNYECKOrOo (HHAHCUMPOBaHWS;

) MOryT 6bITb MCMO/L30BaHbI A8 TLATE/IbHOM 0TPaboTKy 6onee JOpo-
FOCTOSILLMX IKCMEAVUWIA K yaaneHHbIM TerlaM Co/THEYHOM CUCTEMBI.

BTopas 13 ynoMsaHyTbIX 3aday CBA3aHa C BO3BpaLLEeHVWEM Ha 3emso
06pasLoB rpyHTa ¢ Apyrux Ten CONHEYHOR CUCTEMBI.

Bo3BpalLeHne rpyHTa N03BOJISET BbINO/HWUTL B 3eMHbIX 1a60paToOpusx
MPeLM3MOHHOe MCCnefoBaHNe N30TOMHOO COCTaBa 3/IEMEHTOB, B TOM YWC/E
Kucnopoga, Yrnepoga, cepbl, a3ota, 651aropoAHbIX ra3os, COOTHOLLEHWA pea-
KO3eMe/bHbIX 3/1EMEHTOB, BbIMOMHUTL MUHEPANOTMYECKUin aHanus, onpe-
[eneHne abCoNMIOTHOrO BO3PAcTa, MAEHTU(MKALMIO OpraHWYecKMx coeau-
HeHuil. B COBPEMEHHON KOCMOXVMMUM 3TU BUAbl UCCMIEA0BAHWA NO3BOMAKOT
CLenatb peLlatoLLe BbIBOAbI B OTHOLLEHWUWN MPOUCXOX[EHUS BELLECTBa, ero
aBonoLMK, andipepeHumaumn 1 Bospacta. ITU faHHble He MOryT 6biTb Mo-
NyYeHbl TenemeTpuyecku. OBLLME OLEHKM COCTaBa W CBOICTB MMaHETHbIX Ten
B NEPBOM MPUGIMKEHUN M3BECTHbI. KayeCTBEHHO HOBbIV MPOPbIB B MUCChe-
[0BaHUM NpovcxoxaeHns COMHEYHON CUCTEMbI CBA3aH C JOCTaBKOM W npewuy-
3MOHHbIMW MCCMef0BaHMAMU BELLECTBA MIaHETHLIX Tesl Ha 3emrie.

VccnegoBaHme cnyTHMKa Mapca ®oboca B 3TOM MlaHe MOXKHO HasBaTb
MpUopUTETHLIM. ECM aveprikaHLaM yaacTcs AoCTaBuTb FPYHT ¢ Mapca, To
CpaBHUTE/bHBIA aHanu3 BelecTBa Mapca n doboca facT UCKIUNUTENIbHO
LleHHbIVi Hay4HbI pesynbTaT, a BKa4 B NpOrpamMmy WCCNefoBaHWs CUCTEMbI



10. Hoasi nnaHeTHas nporpamma. JlyHa n ®dob6oc 101

«Mapc—®060Cc» OKaXeTcs paBHOBEIMKWAM C aMepPWKaHCKUM Mpu Heusme-
PUMO MeHbLUMX 3aTpaTax.

Peanusaums 3aToil nporpaMmbl NpeAcTaBAsAeTCS CNefyoWwuM 06pasom:

[omkeH 6bITb pa3paboTaH HOBbIA KOCMWYECKWIA anmnapart ¢ y4eToM no-
CnefiHUX LOCTUXEHWNIA B TEXHONMOTUK.

Annapat Jo/xeH 6bITb paccyMTaH Ha MCMNOMb30BaHWE C PaKeTol-HOCU-
TeNeM CpefHero knacca tuna «MonHus».

3. CnefyeT BKIOUUTL B KOHLEMLMIO KOCMUYECKOTO annapaTa WCrosb-
30BaHWE 3/1EKTPOPEaKTUBHOMO [BUraTens, KOTOPbIA CYL|eCTBEHHO pacLiu-
pUT BO3MOXHOCTM KOCMUYECKOTO annapara, B TOM YuMC/ie NpU 3KCneguuusx
Ha ®0o60C 1 K acTepousam.

4. 3annaHnpoBaTtb K KOHUY 1998 - Havany 1999 roga 3anyck Kocmuye-
CKOro annapata Ha JIyHy C Hay4yHOW Lenblo W3y4yeHUs BHYTPEHHEro CTpoe-
HusA JTyHbl 1 cocTaBa fleTyumx. AnnapaT fO/MKeH HecTn 610K NMeHeTpaTopoB
1 TepMO30HAOB, a TaKXe 0pbuTaNnbHbIA MOAYNMb C Hay4YHbIMU Npubopamm,
npeAHasHavyeHHbIMU A9 U3YYeHUs LUCTaHUUOHHLIMU MeTofamu penbeda,
cocTasa Mopog, TeMnI0BOro NMoToKa, a TaKXKe PeTpaHCaAuMmM Ha 3eMI0 AaHHbIX
C MeHeTPaTopoB, YCTAHOBNEHHbLIX B pa3HbiX yyacTkax JIyHbl (obpaTHas u
BUAMMasA CTOPOHbI, HKOXHbI Nontoc).

5. 3anyck KA Ha JlyHy ABATCA OJHOBPEMEHHO 3Tanom pa3paboTku u
UCNblTaHUA annapara, npegHasHadeHHoOro 4na noneta K dobocy.

6. MapannenbHo ¢ nporpamMmMoii nccnegosaHws JIyHbl U pa3paboTKol
KOCMWYEeCKOro annapara [O/KHa OCYLLeCTBNATbCA paspaboTka rpyHTo3a-
60pHOro ycTpoiicTBa M Hay4Hoi ocHacTkn KA «®o6ocy.

7. MNpegnonaraeTcs, 4TO B paMKax 3Toi nporpammsl K 2001 rogy 6y-
[ieT NoAroToB/EH anmapar Ana 3anycka k ®obocy.

Mporpamma, Bknwvatowasa HAP, OKP u 3anyck B TeyeHune 1997-
2001 ropa 2-x annapaTtoB K JlyHe n B 2001 rogy annapaTa Kk do6ocy, no
npeABapuTenbHbIM OLLEHKAM MOXET 6blTb OCYLLEeCcTBAeHa Npu (MHAHCUpO-
BaHuM nopsgka 100 mapg py6. B rog.

Oupektop FTEOXU PAH e ————
akageMuk 3. M. Fanumos ~ pe C’M"fﬁ
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B aHBape 1997 r. B PKA, lpe3snguym PAH n B CoBeT no Kocmocy
PAH 6bin HanpaB/ieH BaXHbli JOKYMeHT: «KoHuenuus Poccuiickoit
nporpaMmbl uccnegoBaHns Ten COMHEYHOW cucTeMbl». KoHuenuus 6bl-
Na BblpaboTaHa U cornacoBaHa NpakTUYecKW BCEMU OpraHusaumaMm —
yyacTHUKaMU MAaHeTHbIX KOCMUYecKMX uccnegosanuin: FTEOXW, HMO
num. A. C. JlTaBoukuHa, MM um. M. B. Kengbiwa, NMM3 MAWN, N3SMIWNP
PAH — v nognucaH pyKOBOAWTENAMU 3TUX OpraHu3auuii.

Oco6eHHOCTb MOMeEHTa cocTosina B ToM, 4To ®KIM Ha nepuog 1996-
2000 rr. 6bina yTBEPXKAEHA U NOMUMO MpoekTa «Mapc-96» He BKAOYana
Cepbe3HbIX NPOEKTOB HaLMOHaNbHOrO 3HauYeHus B 061aCcTU UCCNefoBaHunA
nnaHeT. Moatomy rubens KA «Mapc-96» onycTowmna 6avmxaiiwyro nep-
CMEKTMBY NAaHETHbIX UCCeL0BaHNIA.

OCHOBHble Uen NpeanaraemMoi KOHLUEMUMN COCTOSIN B CriefytoLLeM
(He B TOM nops/aKe, Kak OHW NepeyncneHbl B JOKYMEHTE):

1. Henb3s co3gasatb MepepbiBa B MAaHETHbIX UCCefoBaHUAX. PUHAH-
CMpoBaHWe COOTBETCTBYHOLWero pasgena ®KI, npakTM4eckn HOBOro
no cofepXXaHuto, A0/MKHO BbITb HavyaTo ¢ 1997 T.

2. B kauecTBe 6a30Bbix pakeT-HocuTenein (PH) u3 coobpaxeHWUin ako-
HOMWUYHOCTM [ONMXHbI 6bITb M36paHbl pPaKeTbl CPEAHEro Knacca Tu-
na «Coto3», «MonHua», «Pycb».

3. CrefyeT co3aaTh YHWBEPCANbHbIA KOCMUYECKWIA anmapaT HOBOTO Mo-
KOMEeHWs, KOTOpbIli MOXHO 6bI0 6bl MCMNOML30BaTh ANS BbIMO/HE-
HUS PasHbIX Hay4HbIX MPOEKTOB C BO3MOXHOCTbIO 3anycka Ha PH
CpPefHero knacca.

4. PeweHune aByX 3afady SIBASETCA MPUOPUTETHBLIM: a) NPOUCXOXAEHME
N 3BONOUMA CUCTEMbI «3eMnsi — JlyHa» MOCPeACTBOM U3yYeHMs
XUMMNYECKOro CTpoeHus JlyHbl U 6) AoCTaBKa Ha 3eMt0 FpyHTa C
Manbix Ten (B yacTtHocTu, ¢ doboca).

5. Mpy yyacTuu B MeX[yHapoAHOW Koomepauuu cnegyeT Bbl6UpaTb
MPOeKTbl, KOTOPble MaKCMMa/ibHO OTBEYAKT HALUUM HaLMOHaNbHbLIM
MHTepecam, YUnUTbIBaTb HalUM TEXHUYECKME U HayuHble 3afebl.

[MONHOCTbIO AOKYMEHT BOCNPOU3BOAUTCA HUXKE.
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B Poccuiickoe KOCMWYeCKoe areHTCTBO

B Mpesnguym PAH
B CoseT no kocmocy PAH

KOHLIEMUWSA POCCUNCKOW MPOMPAMMbI
VCCNEOOBAHNA TE/T CO/THEUHOW CUCTEMBbI

MPEANOXKEHNA O BKJ/IOYEHUN B ®EAEPAJIBHYIO
KOCMNYECKYIO MNPOrPAMMY  POCCUU

MockBa— 1996 r.
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B cBA3M C HeyJa4yHbIM 3aryCKOM KOCMMUYECKOro anmapara no nporpam-
mMe «Mapc-96» BO3HMKAaeT HeobXoAMMOCTb MepecMoTpa MporpaMmbl Mnfa-
HETHbIX MCCNeoBaHWiA. eHepanbHas Lefb HallvxX NPeLioKeHWin cBsi3aHa ¢
CO3[aHMeM MpPOorpamMmmbl, HampaBAeHHON Ha pelleHue npobembl GOpMUpo-
BaHWA CONHEYHOW cucTeMbl, 06pa3oBaHMs 3eM/M 1 ee paHHEl 3BONKOLUMN.
C y4eTOM CErofHALHUX peasinii, Ha Haw B3rNsg, B 3TOM NporpamMme L0/mK-
Hbl ObITb BblAeNIeHbl NaBHbIE HanpaBfieHUs UCCNeaoBaHuiA Ha 6avxaiiluve
rogpl (go 2005 roga) v Ha nepuog ao 2015 roga.

C uenblo peLleHns yKaszaHHOW (PyHAaMeHTanbHOW NpobiemMbl ecTecT-
BO3HAHWA B OAMHAKOBOW CTEMeHW BaXKHLIMW ABMAIOTCA Kak WcCnefoBaHus
NiaHeT, Tak U MasbiX Ten CONHEYHON cucTembl (acTepomaos, Komert). Ha-
LUV NPeSIOXKEHNA COrNacyroTea ¢ NIaHUpPyeMbIMU MeXAYHapOAHbLIMU Npo-
eKTamu, B KOTOpbIX y4acTBYeT Poccus. OHW YUUTbIBAKOT UMEIOLLMIACS Tex-
HWYECKNIA N Hay4HbI OMbIT U CBA3aHbI KakK C NPOJO/HKEHWEM HALIMX MKO-
HEPCKMX UCCNELO0BaHWIA, TaK U C HOBbIMW MPOEKTaMW, HanpasieHHbIMU Ha
MONyYeHUe KAYeCTBEHHO HOBbIX HAYUHbIX PEe3yNbTaToB. ITU MpPe/IOKeHWs
npexze BCero 0TBeYaloT HaUMOHa/TbHbIM MHTepecaM Halleld cTpaHsbl. Mpu
3TOM Mbl YUMTbIB&/IX, YTO MPOEKTbI JOMKHbI ObITh MAKCUMaSIbHO 3KOHOMMY-
HbIMW, 419 Yero Heob6XOAMMO MeperTn K HocuTensm Tuna «MonHuUs»,
«Pycb» U T. fl. Mbl TaKXe cuMTaeMm, YTo B 6nmxkaiiuve rogbl (ao 2000 roga)
HeobX0AMMO COo3AaTb YHMBEPCaNbHbI 6a30Bblii KOCMUYECKMIA annapaT Ho-
BOr0 MOKO/MEHWs, CNPOEKTUPOBAHHbIA C YHETOM COBPEMEHHbLIX TEXHUYECKUX
[OOCTUXXKEHWIA.

C Ue/blo paclUMpeHnst HayuYHbIX BO3MOXHOCTEA MpU MCMO/b30BaHWN
HocuTenei Tuna «Coto3», «MonHUs», «Pycb» LieNecoobpasHo BKIOUUTL B
KOHLIENLYII0 HOBOTO KOCMMYECKOrO anmnapata 1Cnosib30BaHWe 3/IEKTPUYECKUX
pakeTHbIX gsurateneid (APL). MpumeHeHne SP/[, co3aaHHbIX B HaLLei CTpaHe
1 B TeueHne 6onee 25 eT SKCN/yaTMpyeMbIX Ha METEOPOSIONMYECKMX 1 CBSI3-
HbIX CMYTHMKaX, MO3BOMUT OCYLUECTBUTb AOCTaBKY K 06beKTam uccieso-
BaHUA COMTHEYHOI CUCTEMbI MOME3HONM Harpy3Ky 60/bLUEA MacChl.

CoBpeMeHHOe COCTOAAHME

®KI (go 2005 r.) N0 KOCMWYECKUM MCCMEA0BaHUAM (PAKTUYECKU UMe-
eT TpW pasgena:

- unccnegosaHue Ten COMHEYHON CUCTEMBI;
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- acTpom3nyeckre mccnefoBaHus;
- uccneposaHna ComHUA Y COTHEYHO-3EMHbIE CBA3N.

B uyacti nocnefHWX [BYX HanpasieHWA MMEKTCA KOHKPETHble YT-
BepXkKaeHHble nosuumm B ®KI1. opasfo Xy»ke nonoxeHue C nepsbiM pas-
fenom. [llocne HeygayHOro 3amycka KOCMUYeCKOro anmapata no npo-
rpamme «Mapc-96» y Hac OTCYTCTBYET HauMoHaNbHas nporpamma fno uc-
cnegoBaHuio Ten COSMHEYHOM CUCTeMbl, B YaCTHOCTW, MO MNaHeTHbIM
uccnefoBaHuaM. IMeloTcs TONbKO B TOW WM WHOW CTEMNeHW CcOornaco-
BaHHble NO3ULMK NO Y4acTuo Poccum B MeXAYHAPOAHbIX KOCMUYECKNX
nonetax v mccnepoBaHuax Mapca n MnyToHa. Bce 3TO 3acTaBuno Hac
BHOBb PAcCMOTPeTb HayuHble MPUOPUTETbI, BHECTU MNPESJSIOXKEHUS MO
CO3JaHWI0 HOBOWM KoHLUenuumn pasgena ®KI no wuccnepgosaHuio ten Con-
HEYHOW CUCTEMbI, KOTOPbIE YUMTLIBAKOT CErOfHALUHWE peanuu W Hawwu
HaLMOHasbHbIE WHTEPECHI.

OCHOBHble MOMOXeHUA KOHUenuun

eHepa/sbHas Lefb Mporpammbl 1ccneaoBaHus Ten COHeYHO cucTe-
Mbl — peLleHne OfHON M3 (hyHAaMeHTa/lbHbIX MPO6AEM ecTecTBO3Ha-
HUA — npo6emMbl opMnpoBaHns ConHEYHoOM CMCTEMbI, 06pa3oBaHMs 3eM-
7N 1 ee paHHeli 3BONOLMN.

CnefyeT npaBUbHO BbIOpaTb MPUOPUTETLI NporpaMmbl. Mpy 3TOM
HEO0BXOAUMO YUMTbIBATb, YTO MUCCNef0BaHUs AO/MKHbI ObITb HanNpaBneHbl Ha
MOMyYeHNe Ka4YeCTBEHHO HOBbLIX HayuHbIX pe3y/bTaToB, KOTOpble Hanbonee
MO/SIHO OTBEYAOT PeLLEHNIO "eHepasibHOM Lien Nporpammsl.

B HacTosiLLiee BpeMs peLLeHne CReayroLyX ABYX 3afad CMoCco6HO Mak-
CMMa/IbHO NPUBAN3NTL Hac K PELLIEHMIO NPO6AeMbI, YKasaHHOW B NaBHbIX
Lensix NporpaMmbl:

a) MPOMCXOXAEHWE 1 3BOMOLMS CUCTEMbI «3emMns — JlyHa» NOCpeacT-
BOM M3YUeHUs! XUMUYECKOTO CTPOEHMS JTyHbl;

6) M3yueHNe XMMMYECKOTO CTPOEHMUs ManblX Ten CONHEUYHOl CUCTEMbI
(cnyTHMKoB Mapca, acTepowoB [NaBHOrO Mosica acTepouaoB K
APYriX) Kak Hambonee BepOSTHbIX HOCUTENE PeN1KTOBOro BeLlle-
cTBa.
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OTpaBas [OMKHOE MeXAyHapoAHOW Koonepauuu ¢ yvactuem Poc-
CWUW, HeoOXOAMMO B KAuyecTBe OMpedenstolmx (hakTopos npu Bblbope
NPoeKToB (0COGEHHO MePBbIX) YUWUTbLIBATL HaMUME HALIMX MUOHEPCKUX
NCCNefoBaHUiA, TEXHUYECKME U Hay4Hble 3afefibl, KOTOpble MakCUMasb-
HO OTBEYAIOT HAaLWMM HauMOHaNbHbIM MHTepecam. C 3TON TOYKM 3peHus
M C YY4EeTOM paHee CKa3aHHOro, MpuopuTeT B uccnepoBaHuu Ten Con-
HEYHOM CcuCTeMbl crefyeT oTAaTb JlyHe M MpoekTam, npegycMatpu-
BAlOLLMM [OCTaBKY Ha 3eMt0 rpyHTa ¢ MasbiX Ten — CnyTHUKOB Map-
ca (B 3TOM cflyyae Halla rnporpammMa Oyger B3avMOyBsi3aHa C aMepuKaH-
CKON Mo pocTaBke Ha 3emno rpyHTa ¢ Mapca), actepongoB [nasHoro
nosica acTepoujos (HauMeHee U3YYeHHbIX).

Henb3a cosgasaTb MeEpPepbIBOB B OCYLLECTB/IEHNM paccCMaTpyBaemMoro
pasgena ®KIM no KOCMUYECKUM MccnefoBaHuaM. Heobxoammoe huHaHCK-
poBaHue npakTnyecku Hosoro pasgena ®KI1 no wccnegosaHuto ten Cors-
HEYHOIi cUCTeMbI JOMKHO BbITb HayaTo ¢ 1997 roga.

MpoeKTbl AOMKHbI 6bITh MakCUMaIbHO 3KOHOMWUYHBI. 11 Yero, B Ka-
yecTBe 6a30BbIX, AO/MKHbI ObITb BbIOPaHbI HOCUTENW GOMee Nerkoro Knacca,
YyeM «[1pOTOH», a UMEeHHO «Cot03», «MOJHUA», «PyCb».

CnefyeT co3faTb YHMBEPCa/bHbIA 6a30BbIA KocMuyeckuin annapaTt (KA)
HOBOFO MOKO/EHMWS, CMIPOEKTUPOBAHHDBIA C YY4ETOM COBPEMEHHBIX TEXHMYe-
CKMX OCTMXKEHWIA 1 BO3MOXHOCTBIO ero 3amnycka Ha PH «Coto3», «Mon-
HUA», «PyCb».

C Uenblo pacLUMpeHns HayYHbIX BO3MOXHOCTEA MpK MCMOb30BaHNUM
HocuTenein «Coto3», «MonHus», «Pycb» LefecoobpasHo BKIOYUTL B
KOHLLeNUMIo HOBOrO KOCMMWYECKOro arnnapata MCMosb30BaHWe anekTpuye-
CKMX pakeTHbIX gsuratenei (IPM). [lMpeaBapuTenbHble WCCNEA0BaHNSA
M03BO/IAKOT FOBOPUTL O BOSMOXHOCTU peann3aumu ¢ NoMOoLLbo 6a30B0Oro
KA ¢ 3P[ moctatoyHO LUMPOKOro cnekTpa 3agad. [MoMuMMmOo yKasaHHbIX
Bbllle — 3TO M3y4yeHne Mapca, Mepkypus, obecrneyeHne acTepougHOro
MOHWTOPUHra (C Lenbio 0becneyeHns acTepouaHOW 6e30macHoOCTy), Cyx-
6a HabnogeHns 3a CoMHueM, co3faHve BYKCUMPHBIX MHUI K JTyHe U Ha
reocrauuoHapHyto opbuty. CosgaHne 6a308oro KA HOBOro nokoneHus ¢
OP[, no3BONUT NMKBMAMPOBATL OTCTaBaHWe Poccun B MCCNefoBaHUU
ConHeyHol CUCTEMbI. 3HAYNTENbHbLIM MIIOCOM MOXET 6bITb pasBuUTHe
LUIMPOKOW MeXAyHapo4HOV Koomepauyn Mpu peanusauun MpoeKToB W,
KaK CnefiCTBUE, POCT TEXHUYECKOrO M NOMUTUYECKOro aBTopuTeTa Poccum
Ha MeXyHapOoaHOIi apeHe.
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MpoBefeHHbIN NpeABapuTE/bHBIA aHaIM3 MoKasas, uTo, 6asnpysach Ha
MHOTO/IETHEM Hay4HOM, 3KCMEePUMEHTAIbHOM OnbITE, MOXHO FOBOPUTL O
peanbHOCTY CO34aHUsA NepBoli Mofenn 6a3oBoro KA HOBOrO MOKOMEHWS C
3P, ans ocyLLecTBNEHUs NETHLIX UHXEHEPHbLIX MCMbITaHWii B Gavkaiiluve
2 roga, a OKOHYaTe/bHbIA BapuaHT — B TeueHue 4-5 fieT.

Peannsauus nporpammbl npegnaraerca nosTanHoi. Ha nepsom aTa-
ne HameyaeTcs BO306HOBWTb aKTUBHble WcCnefoBaHus JlyHbl. [MepBbiii
3aMycK HOBOrO JIYHHOrO anmnapara MOXeT OblTb OCYLeCTBNEeH B KOHLE
1998 - Havane 1999 rr. MocnegytoLme 3amycku 3TO Cepun MOTyT Mpo-
pomkateca fo 2001 r. OnTuMasibHbIM Bbl 6bl BapUaHT COBMELLEHUS Mnep-
BOr0 yKasaHHOro noseta K JIyHe v NIeTHOrO WCMbITaHNA MpoTOTUMA WH-
XeHepHoro mogyna KA HoBoro nokonexus. llocne JoCTaBKM rpy3oB Ha
JlyHy 1 BbINOMHEHMA BCEX HEOOXOAMMbIX Mocnedytowmx onepaunii KA ¢
3P[], conHeYHoli 3HEPreTUYECKON YCTAHOBKOW, CMY>EBHbIMI CUCTEMAMMU
1, BO3MOXHO, C HEKOTOPbIM KO/IMYECTBOM Hay4yHOro 060pyLoBaHWUSA Npo-
JO/DKUT VHXKEHEPHbIE WCMbITaHUA 3HEPrOCWUMOBOA YCTaHOBKW W APYrux
CNY>KEOHBIX CUCTEM.

MepBbIi 3Tan Hallel Nporpammbl CBSi3aH C M3yueHuem JlyHbl. Mpoek-
Tbl VCCNEAOBaHMS JTyHbl, MOMMMO VX OFPOMHOMO Hay4YHOTO U MPaKTUYECKOro
3HAYEHWs, UMEIOT Psif APYTUX BKHbIX MPEUMYLLECTB:

a) OHU Hanboee 3KOHOMUYHBI;

6) MOryT ObITb MOArOTOB/EHbI B OTHOCWUTE/NBHO CXKaTble CPOKM, TaK Kak 6a-
3MPYIOTCA Ha MMEIOLLEMCA B CTpaHe ombiTe uccnefoBaHns JlyHbl aB-
TOMaTUYECKUMU annapaTamu;

B) He CBfi3aHbl C XXECTKMMW AaTaMu 3anycka, WX MOAroTOBKa M MpoBe-
JEHNE B MEHbLLUEA CTeMeHWn, YeM ANs APYrux NPOEKToB, GyayT Ha-
XOAWTLCA MO Yrpo30i HEBbINOSHEHWS! M3-3a HECUCTEMATWMYECKOro
(hMHAHCUPOBaHWUS;

I) Kak y)ke ykasbiasiocb Bbile, KA 415 noneta K JlyHe MOXEeT 6bITb M1C-
Mosb3oBaH U AN TLaTe/bHOM 0TPaboTKM 6onee JOPOroCTOALMX IKC-
neguumii K Tenam COMHEYHON CUCTEMBI.

Ha BTopom 3tane k 2001 r. 6yaeT MOSHOCTBLIO WUCMbITAH W NOAro-
TOBNEH annapart Ana noneta K ®obocy ¢ uenbio 3abopa rpyHTa U goc-
TaBku ero Ha 3emno. B 2001 wam 2003 r. MOXET ObITb OCYLLECTBMEH
3anyck K dobocy.

Ha TpeTbem 3Tane B TeyeHue 2001-2010 rr. No AYHHOWR 4YacTw mpo-
rpaMmMbl MpefycMaTprBaeTCa 3anyck /yHoxofa, cbop 06pasLoB iyHHOro
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(hyHTa ¥ foCTaBKa MX Ha 3emsto. B 310 e Bpems K 2005 . MOXET ObITb
MOAroTOBMIEH U OCYyLLecTB/eH 3anyck KA K acTepoupam [TnasHoro nosca
acTepomnoB C Lenbto 3abopa M JoCTaBKM (hyHTa Ha 3emto. IMocne 2005 r.
[0 2010 r. ¢ ucnonb3oBaHWeM 6a30BOro annapara MOXeT 6bITb OCYLLECTBe-
Ha 3KCreamumMs No JoCTaBKe MapcUaHCcKoro yHTa, a Takke MoneTbl K pas-
NINYHBLIM NfIaHeTaM W Apyrue uccnefoBaHus.

Ha ueTBepTOM aTane MpeAnonaraeTcsi CTPOMTENLCTBO NYHHOI CTaH-
UK, C LEeNbio 0(haBoTKN TEXHONOTMW TOPHbIX PaboT Ha JlyHe. B 3To Xe
BPEMS C WCMO/Mb30BAHNEM HE TOMbKO COMHEYHOM, HO W SAEPHOI 3HEpreTy-
K1 NpeAnonaratoTcs noneTbl K MAYTOHY W APYTUM YaaneHHbIM MniaHeTam 1
Tenam CO/MHEUHOM CUCTEMBI.

Mo HallemMy MHeHUI0, B GnvKaiilee BPeMs HEOBXOAMMO TLLATENbHO
npopa6oTaTte 1-i W 2-i aTanbl ¥ HAMETUTb MYTW BbINONHEHUS TPETHETO
aTana.

Mofpo6HOe OnMcaHne Hay4HO YacTy NPOGIEMbI M3MIOXKEHO B OT/E/b-
HOM MPUNOXKEHWMN.
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MpeaBapuTeNnbHasa OLEHKa 3aTpar Ha mporpaMMy MokasbiBana, 4To ee
MOXHO 6bII0 NpU AO/DKHOW OpraHu3aluu fena peann3oBaTb B TeyeHue
5 net: ¢ 3anyckom Ha JlyHy B 1999 r. n Ha ®o6oc B 2001 r. Mpu 3ToM
MMeNiocb B BUAY, YTO [O/DKHO BbILENATHCA Ha MNAHETHYH MNporpammy
npuénuantensHo 30 % oT o6Lero UHaHCMpPOBaHMA Mo pasgeny «PyH-
[JaMeHTa/IbHble KOCMUYECKMNe 1ccnefoBaHns», a okono 60 % matyn Ha npo-
rpaMmy «CnekTp», 4to 66110 6bl CNpaBesnBO, yYnUTbIBasA, YTo 40 1996 T.
COOTHOLWEHNe 6b110 06paTHbIM: 55-75 % Ha «Mapc-96» 1 meHee 30 %
Ha acTpou3nyeckne npoeKThbl.

WKW PAH nepBoHa4afbHO He MOAMMCANCA MO «KOHUenuuei»,
TaK Kak B TeYeHMe HEeKOTOPOro BPEMEHW B 3TOM WMHCTUTYTE HEe 0CTaB-
NANn Hagexasl socnponssectn «Mapc-96» asyms rogamu nosxe. Of-
Hako nocne o6cyXaeHuit Oblna BblpaboTaHa CcorjacoBaHHas ToOuka
3peHus. OHa nerna B OCHOBY AOKYMEHTa, KOTOPbI HasbiBanca «Hayu-
HO-TEXHWYECKUA MPOrHO3 PasBUTWUA  UCCNeAOBaHWiA nnaHeT, JIyHbl U
Masibix Ten CONMHeyHoi cuCTeMbl W Npeano>keHus B defepaibHyilo npo-
rpammy fo 2010 roga».

JoKymMeHT nofpobHO pacnucbiBan Lenn, Hay4yHyt CTpaTeruio, Tex-
HWYeCKMe U OpraHu3auMoHHbIe acnekTbl UCCMeA0BaHUA U 3aBepLuancs
nepeyHem MPOEKTOB, npegnaraemolx ans sknoyveHns 8 ®KIM go 2010 r.
B [AOKyMeHTe, B 4YaCTHOCTMW, roBopunoch: «B 1996 r. ABe rpynnbl yueHbIX
NOArOTOBWAM [Ba pa3HblX BapuaHTa KOHUenuuu passuTus uccnefosa-
Huii Ten CoONMHeYHO cucTembl. XOTH OfHA W3 HWX CDOKycMpoBaHa Ha
U3ydeHun nnaHeTbl Mapc, a fpyras Ha u3ydyeHun JTyHbl U ManbiX Tef, OHW
He ABNATCA B3auMoucKMovatowmmmn. Cekuus MNpuHANA peLleHne ux obbe-
OVHWUTDb, PesynbTaTOM Yero W fBNAETCA STOT [AOKYMEHT».

MpoekT gokymeHTa 6bi1 cocTaBneH B MKW. C He6oNbwWMMK M3Me-
HeHUAMN «MpOrHo3...» 6bin YTBEPXKAEH MNaHETHON CeKuueid n oTnpas-
neH B Coset no kocmocy PAH 3a fBymsa mognucaMmu — npefcenartens
cekumm A. A. laneeBa U Moei, Kak Obl CUMBOAU3MPYIOLLNX AOCTUTHY-
TOe efINHCTBO B3rNAL0B.

JokymeHT Hapagy ¢ 060CHOBaHMEM NPUOPUTETHOCTU KOHKPETHbIX
KOCMWMYECKMX MCCNefoBaHWUi cofepXkan KOHCTaTaluuio crefytoulero gak-
Ta: «Mpobnembl wccnefoBaHss COMHEYHOA CUCTEMbI HUCKONLKO He yc-
TynalwT M0 Ba>KHOCTW acTPOHOMUYECKMM B YUCTO HAay4yHOM OTHOLLUeE-
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HUM, a B MNpaKTUYECKOM — SBAAIOTCA Kyaa 60nee NpUOPUTETHbLIMMY,
Tak kak CofHeyHas cucTema — 3TO [OM, B KOTOPOM Mbl >Kueem. Wc-
cnefioBaHus nnaHeT U JlyHbl B TeuveHne 30 neT 3aHUManu 6onbluoe Me-
CTO B KOCMMWYECKOW nporpamme Halleid cTpaHbl. B HacTosee Bpems
HaMeTunacb OMacHOCTb WX COKpalleHus, W fadKe npekpaiieHus. MpuunH
HECKONMbKO: 1) 3KOHOMUYECKWA Kpusuc B Poccun, 2) HeyhauHblii 3anyck Koc-
MWYecKoro annapaTta «Mapc-96», 3) HameTwuBLIasAca B pykoBoacTBe PAH
n PKA TeHeHUMs pesKoro nepekoca B CTOPOHY Hecb6anaHCMpOBaHHON
noadep>XK acTPOHOMUYECKMX MporpamMm». K cOXaneHuto, TeHAeHUwus,
yKa3aHHas B MOC/efHEM MYHKTe, B NOC/MeYyIOLLEM pa3BuUaach 1 npusena
K MOMIHOW OCTaHOBKE MPOEKTOB uccnefoBaHuWa JIyHbl U nnaHeT, 6onee
TOro, Boobule K NpoBasy KOCMWUYECKOW Hay4yHOWN nporpammbl. V3 Bcex
«NporHo3oB o 2010 r.» TONbKO yKasaHWe Ha 3Ty 0nacHOCTb OKasa-
/I0Cb COBEPLUEHHO NpPaBU/IbHbIM.

CnepyeT TOIbKO YTOYHWUTbL, roBOps 0 pykosoacTee PAH, uto npesu-
JeHT PAH HO. C. OcvnoB noagaepXusan NyHHO-NAaHeTHYI0 Nporpammy v
cTapancs nomoyb. Mpobnema 6bla B TOM, UTO Ha LWee THKKUM Tpy30oM
NOBUCAN TPWU He3anyLleHHbIX JOPOroCTOAWMUX acTPOPU3INYECKUX CnyT-
HMKa. 3a HUMW CTOANWN KONINEKTUBbI aBTOPUTETHBIX YUYEHbIX-(PU3UKOB. B nx
3anycke ObliM 3aMHTepecoBaHbl 3apybeXKHble NapTHEPbLl, YXXe BIOXMUB-
LIMe OrpOMHbIE AeHbI B Hay4Hylo annapartypy. AcHo 6bii10, 4TO B (K-
HAHCOBbIX 06CTOATENLCTBAX, CMOXMBLLUMXCSH K TOMY BPeMeHU, 3anyCTUTb
3TV MaWwmHbl He ygactes. Ho Hy)KHa Oblna nonHas yBepeHHOCTb U 60/b-
LWas pPewnmMocTb, YTOObl 3aKPbITh UAN KOPEHHLIM 06pa30oM MepecMOTPeTb
nporpammy. lNpe3ngeHt PAH TpaguumMoHHO Bo3rniasnseTr CoBeT Mo KOCMO-
cy, Kak Bosrnasnsanu ero M. B. Kengbiw, A. . AnekcaHgpos, I'. . Map-
uyk. Ons Akagemun Hayk 1990-e rr. 6bian Tshxenenwnmun, HecmoTps Ha
OFPOMHOE 3HayeHWe MpPaBWIbHOTO Bbi6Opa HanpaBaeHWs KOCMUYECKUX
nuccnefoBaHuii 4Ns HaykM W NS CTpaHbl, BO3MOXHO, JaXKe 3TOT npu-
OPMUTET He OblN TNaBHbIM B feATeNbHOCTU npesngeHTa PAH B 3Tu rogpl,
Korja pedb LWa 0 XU3HW unu cmeptn Akagemun. Bes TaxecTb paboTol
N OTBETCTBEHHOCTb /IEMIM HA MaeYn Nepeoro amectutens CoseTa No Koc-
Mocy akagemunka A. A. bospuyka. AnekcaHap AnekceeBu4 6bll1 OAHO-
BPEMEHHO akafleMUKoM-cekpeTapem OTgeneHns obwen Qusmkn n ac-
TpoHOMUM. OH 6biN TakXe HayyHbiM pykosoauTenem KA «Cnektp-Yd»,
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ofHOro M3 Tpex annapartos cepumn «Cnektp». B biopo CoBeTa No Kocmo-
cy PAH pgomuHupoBanm Gusmku. MOXHO Ny 6blI0 NPUHATL NPU 3TOM
06beKTMBHOE pelieHne? CerofHs, Korga Ha gsope He 1997, a 2009 r., n
«CNeKTpbl» BCE €Le He 3aMnyLleHbl, ACHO, YTO MPaBU/IbHOE peLUeHne He
6b110 NPUHATO. B 3TOM CBA3M X04eTca OTMETWUTb, YTO 3aMevaHue 06 onac-
HO TeHAeHUMW B LUTUPOBAHHOM Bbllle AOKYMEHTE, MOArOTOB/IEHHOM
VMKW (MHCTUTYyTOM, OTHOCAWMMCS K OTAeNneHuto obuwein ¢pusmkn n ac-
TPOHOMUN) CBUAETENLCTBOBANO 06 06BLEKTMBHOW U OTBETCTBEHHOW MO-
3ULMKN ero PyKOBOACTBA, MpPeXAe BCEro AMPeKTopa MHCTUTYTa akajemu-
Ka (husuka) A. A. laneesa.

Takum o6pasom, B 1997 r. ycuamaMm 60bLIORA TPYNMbl YUYEHbIX U
TEXHUYECKNX CneumanncToB Oblna cocTaBneHa ageKTMBHasA nporpamma
pa3BUTMA KOCMMYECKMX WcCnefoBaHWii JIyHbl ¥ nnaHeT, KoTopas npu-
3BaHa Oblla 06ecneynTb NPOrpecc B 3TOW 06/1aCTU, HECMOTPS Ha Apama-
Tn4eckyt notepto KA «Mapc-96».

Cekuua nnaHet CoBeTa N0 KOCMOCY YTBEpAMNa NAaH MCMOSHEHUS
KOHKPETHbIX NpoeKkToB. [naH npegycmatpusan cnegyowime cTapThbl:
1999 r. — «JlyHa-27», neHetpartopbl; 2001 r. — «Bmecte K Mapcy»,
mapcoxof, + neHetpatopbl; 2003 r. — «®oboc-IpyHT», JOCTaBKa Belye-
ctea ¢ doboca u ap.

B 6togxete Ha 1997 r. 6bIAN BbIgENEHbl fEHLIN, B CKPOMHOM 00be-
M€, HO NO3BO/MMBLUME NPUCTYNUTb K HaYaNbHOMY 3Tany paboT. KcTartw,
CTOMMOCTb BbINO/IHEHUA MPOEKTOB B [0N1apOBOM MCYUC/EHUU Oblna
BECbMa HUW3KOM.

MPNBJIMSNTENIbHBIE OLEEHKK CTOMMOCTU

Mpnbn3nTeNbHbIE OLEHKM CTOMMOCTY MOKA MMEHTCS TOMbKO Ans 6m-
XKaLwmx NpoeKToB:

«JlyHa-27» 250 wmnpg py6.
«Mapc-2001» 200 » »
«®Doboc-IpyHT» 400 » »
«MCIM-98» 25 » »
«[nyTo» 10 » »

Mpegnonaraetcs, YTO NepeneTHbIA MOAy b ANs NePBbIX ABYX NPOEKTOB
naeHTnYeH. Ctoumoctb HocuTeneld n ycnyr BKC He Bk/toyeHa. OueHKu
CAenaHbl B LieHax KoHua 1996 r.
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OTHOWeHKMe py6nsa K fonnapy B okTabpe-gekabpe 1996 r. — 5400-
5500 py6. / gonn. CLUA.

MpoeKT nccnefoBaHNA BHYTPEHHErO CTPOEHMA JIyHbl C NeHeTparto-
pamMy NpUHUMan pasHble HauMeHoBaHUA («JlyHa-27», «JlyHa-reoxu-
MUK» W [p.), NMOKa He YTBepAUICA B Ha3BaHUW «JlyHa-nob», KoTopoe npes-
noxun HO. A. Cypkos.

[oCTaTOYHO CMOXHbIA annapat, BK/YaBLIMIA MOCAaA0YHYH CTaH-
UWIo, MeHeTpaTopbl W opbuTaNbHbIA annapaT, OueHuBancs nNpubanusn-
TefibHO B 50 MAH fonnapoB. 3TO — CTOMMOCTb 2-3 3/IMTHbLIX LOMOB B
MockBe. HMW3KOA CTOMMOCTU BbICOKOTEXHOMOMMYHON MNPOAYKUMM KOC-
MWYECKOr0 Ha3HayeHMs cnocob6CcTBOBana 3KOHOMUYECKAs KOHBLIOHKTYpa
B CTpaHe — HeBOCTPe6OBaHHOCTb €6 WU HU3Kas CTOMMOCTb BbICOKOKBa-
mguumposaHHoro Tpyga. Camble gewesble npoektel HACA u3 cepun
Discovery (hmHaHcuMpoBanuch M3 pacuyeta 100 MnH gonnapos. bonblioe
3HauyeHMe MMmesia BO3MOXHOCTb MCMO/b30BaHMS 415 3Kcneauumii K JlyHe
M B JaNbHWUI KOCMOC 3KOHOMMWYHbIX pakeT-HOCUTENein cpedHero Knacca,
a TaKxe cO3faHuUs MHOTOLe/IeBOr0 YHUBEPCANbHOIN0 KOCMWYECKOro ar-
naparta, KOTOpblii MOr 6bITb MCMO/b30BaH A8 MOMETOB M K JIyHe, U K
dobocy.

B TeuyeHue 1997 roga Obina BbINO/HeHa 3HauyuTeNbHad paboTa Mo
pa3paboTke npoekTa «JlyHa-Ino6» B pamkax HWP. Bbin getannsmposaH
COCTaB PakeTHO-KOCMUYECKOT0 KOMMJEKCA B pacyeTe Ha MCNoAb30BaHWe
pakeTbl-HOCUTENA «MonHUA». Pa3paboTaHbl U U3rOTOBNEHbI MaKeTbl Ha-
yuyHolt annapatypbl. TEOXW 6binn BbINYLEHbI W 3aaKTUPOBaHbl TEXHUYe-
CKUWe NpesioXeHns no npoektam «JlyHa-Inob» n «Mapc-Actep», T. €. npo-
BefleHa HeobxogMmas MoAroToBUTeNbHas paboTta K nepexofy K OTBETCT-
BEHHOMY 3Tany OMbITHO-KOHCTPYKTOPCKUX paboT (OKP).

Ha ocHoBaHUM 3TUX pa3paboToK MnaHeTHas cekuus CoBeTa Mo Koc-
mocy PAH oceHbto 1997 r. npuHana peweHne npefnoXXuTb BKAKOYUTL B
nnaH OKP Ha 1998 r. npoekTbl «J1yHa-nob6» n «Mapc-Po6oc-IpyHT» ¢
BO3MOXHOCTbIO 3anycka B 1999 n 2003 rr. COOTBETCTBEHHO.
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Poccuiickas akagemus Hayk
CoBeT no kocmocy
Cekups «naHeTbl U Manble Tela CONMHEYHOW CUCTEMBI»

PELLUEHWVE
3acefaHusa Ne 36 Cekuuu

24 okTA6ps 1997 r.
WNHCTUTYT KocMmyecknx mccnegosanuii PAH

MPNCYTCTBOBAJIN:

A. A. Tanees, I". J1. ABaHecos, 3. J1. Akum, H. A. ApmaHg, A. T. ba-
3unesckuid, W. B. BapmuH, 3. M. Manumos, W. H. Mopowwukos, B. B. Mpomos,
I.B.Edmmos, B.H.>Kapkos, A.B.3axapos, M.B./MBaHoB, H.M./BaHoB,
P. A. KoBpaxkuH, HO. ®. Kontoka, P. C. KpemHes, /1. B. KcaHhomanuTu,
Natblwes, A. H. iunatos, W. I'. MuTpocaHos, B. . Mopos, O. B. Man-
koB, K. M. Muuxagge, I'. A. Monos, O. H. Pxwra, I'. H. Porosckuid, A. C. Ce-
nmBaHoB, CTaxkuH, HO. A. Cypkos, A. A. CyxaHos, B. K. Tio6uH, 3. M. Ye-
pemyxuHa, T. M. OHees.

MOBECTKA [OHA:

O6Cy>aeHMe Npe/IoKEHUIA MO MPOeKTaM MCCefoBaHUiA MaaHeT U Ma-
nbix Ten ConHeuHoli cuctembl 40 2003 r. Ha OCHOBE MPOMEXYTOUHbIX pe-
3y/nbTaToB TeKyLmX HIAP.

dopmmpoBaHue npea/iokeHnin no OKP Ha 1998 .

PELLEHWE:

Cekums noATBepXKAaeT (PyHAAMeHTanbHOEe 3HauYeHWe WCcCnesoBaHmii
MPOUCXOXKAEHNA U 3BOMIOLUUM CUCTEMbI «3eMns — JlyHa», U3yyeHne Ma-
nbix Ten CoMHeYHOW cucTeMbl, BKIOYas cnyTHUkM Mapca ®oboc n [eit-
MOC, Kak Hanbosiee BEPOSITHbIX HOCWUTE/NE PeNMKTOBOrO BELLECTBa, a Tak-
e uccnefosaHunin Mapca. Cekums Takoke MOATBEPXKAAET CBOE peLleHue Mo
Hay4YHO-TEXHUYECKOMY MNPOrHO3y pa3BUTWS UCCMefoBaHUiA NnaHeT M Ma-
Nbix Ten CONHEYHON cucTeMbl U NpefiokeHus B PefepasibHY0 Mporpam-
My go 2010 r., npuHaTble 31 aHBapsa 1996 r.

MpocuTe COBET MO KOCMOCY BBECTW KBOTbI Ha (PMHAHCMPOBaHWe pas-
[enoB (hyHAAMEHTaTbHBIX KOCMUYECKUX UcciefoBaHuiA. [pu 3ToM Ha nna-
HEeTHble NCCNefO0BaHWA BblAeNATb Ha 6nvkaiilume 2 roga He meHee 20 % oT
obLero uHaHcupoBaHus Pasgena 6 OKIT.

Mo pesynbTatam npoBefeHHbIX B 1997 1. HP «Mapc-AcTep», «JlyHa-
'no6» n «Poboc-IpyHT» npocuts COBET NO KOCMOCY BKMOUUTL B niaH OKP
Ha 1998 r. npoekTbl «JlyHa-no6» n «Mapc-Poboc-IpyHT».

[pencenarens Cexkuun
akazeMuk A. A. lNanees
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KaneHgapHblii nnaH

B COOTBETCTBMU C NPEACTaB/IEHHbIM BbliLle 060CHOBaHMEM npegnara-

eTCsA CrefyLWMUi NNaH peannsaLmm nporpaMmbl Mo rogam.

[on

PeaepasibHas nporpammMa

1998

1999

2001

2003

2004

2005

2006

2007
2008

«JlyHa-reoXnuMmK-1»
NeHeTpaTopsl

«Mapc»
Mapcoxog + neHerparop*

«@P0o60C-IMpyHT»
[l0CTaBKa BelllecTBa ¢ Poboca™

«JlyHa-reonor-1»
[loCcTaBKa BeLlecTsa C JIyHbl

«JlyHa-reonor-2»
NYHOXO[,

«AcTepouna»
[I0CTaBKa BeLLecTBa
C acteponga

HonyckoBoi cxembl B 2001 rogy.

Yyactue B Apyrvx nporpammax

«MIC-98» (HACA)
y4acTue B 9KCTepyMeHTe

JocTaska Belectsa ¢ Mapca
(yuacTve B npoekte HACA)

Yuyactume B InterMarsNet

* [Npy BO3MOXHOCTU Peasn3ytoTcsi OAHOBPEMEHHO 06a MPoeKTa B paMKax Of-

Bo3HuKNa peanbHas NepcrnekTMBa CKOPOro BO3BPALLEeHWs K uccre-
pJoBaHuam JlyHbl. A ewle pa3 obpatunca K npes3ngeHTy PAH akagemunky
KO. C. OcunoBy c npocb60il 0 BCEMEpPHOW NOoAAepXKKe 3TOro Hanpasse-
HWS KOCMUYECKUX UCCNef0BaHWIA.
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POCCUICKAS AKAIEMUA HAYK
OPLEHA JIEHVHA 1 OPEHA OKTABPLCKOWM PEBO/HOLYAM

VHCTUTYT FEOXVMUN N AHAJIMTUYECKOIN XMIM
HM. B. . BEPHALICKOIO (FEOXW)

17975 Mocnaa, MCNHL, yruua Kocsrusa 19,
Tenegon: (095) 137 1484, Tenexc: 41630 TERRA RUL Tenerar: 1141 KAPCT.
Tenapexc: (095) §38 2054, 3. novra: GALIMOV @igeokhlmaicay

Hex. N 13110- 07 -9 4/ ggg’g (S
w97 eriian, 199.Lr.

Mpe3naeTy Poccuiickoil akafeMumn Hayk
akagemuky HO. C. Ocunosy

ny6okoyBaxaemblii KOpuii Cepreesuy,

Bnarogaps Baweii noggepxke MpoekT unccnegoBaHus JIyHbl Noay4vun
B 1997 rogy ¢mHaHcmpoBaHue Ha HUP, n paboTa B 9TOM HanpasieHUW ak-
TMBHO Ha 1m 1

Ecnun JNIyHHbI/A NpoekT nofyynT Heobxoanmoe mHaHcupoBaHme Ha OKP
B 1998 rogy, T0 MMeeTCA peanbHas BO3MOXXHOCTb OCYLLECTBUTH 3aMyCK B KOH-
ue 1999 - Havane 2000 roga.

Tpu roga Hasajg, Korga i BbICTYNUA C MHWLWATMBOI BO3BpaLLEHUS K
nccnefosaHuio JlyHbl, JlyHa oTtcyTcTBoBana B nniaHax PKA wun gpyrux
areHTCTB. B HacToAlee Bpema CUTyauus MEHSETCA. FANOHUSA TOTOBUT B
1999 rogy 3anyck annaparta Lunar-A, a B 2001 rogy — SELENE, CLLA B
pamkax nporpammbl «[ucKaBepu» nnaHWpyeT 3anyck annapata Lunar
Prospector, a BoeHHoe BegomcTBo CLUA — annapata Clementine Il. ESA
HamepeHO ocywecTBMTb npoekT EuroMoon B 2000 rogy. Cnepyet obpa-
TUTb BHUMaHWE Ha TO, YTO 3TV NPOEKTbI MAAHMPYIOTCA B paMKax Haumo-
HaflbHbIX Mporpamm, 6e3 LUMPOKOro MeXAYHapo4HOro yvacTtus. 3TO CBU-
[eTenbCTBYET O TOM, YTO UCCNefoBaHMe U OCBOEHME JTyHbl UMEET He TONbKO
WHTEpPHaLMOHaNIbHOE HayYHOE 3HaYeHWe, HO U acneKTbl, CBA3aHHbIE C NPaKTu-
YECKMMMW HaLMOHANbHbIMU MHTEpecamn. MHe KaxXeTcs, HaM TakXe He cne-
fJoBano Obl ynyckaTb M3 Bufa 3Ty CTOpPOHY fgena. OcyllecTBfieHMe npe-
CTWXXHOTO MPOEKTa, 3HA4YeHWe KOTOPOro OYEBWAHO A8 LUMPOKOR Ny6AnKu,
cnoco6cTBOBano 6bl BO3BPALLEHUIO 06LWECTBEHHONO BHUMAHUSA K Hayke, B
YEeM Mbl XXU3HEHHO HYXJaemcs. IT0 UMeNo 6bl MONOXUTENbHOE CRefCcTBMe
W AN 06LLEeCTBEHHON OLEHKN AeATeNbHOCTU PYKOBOACTBA CTPaHbl U YKpe-
naeHns npectmxa Poccum B MMPOBOM c006LLEeCTBe. XOTA B NOCNELHWE O-
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Obl Yy Hac BblIM He TOMbKO HeyJaun, HO U UHTEPECHble KOCMUYECKUE Mpo-
eKTbl, OHW He MoMy4YnIn OBLLECTBEHHOTO pe3oHaHca. bosee Toro, Hepeako
3a[)al0T BOMPOC: Les1IecoobpasHo S TPpaTUTb OTPOMHblE CPEACTBa NPU Ha-
LLIEM COCTOAHUWN 3KOHOMMKWN Ha Hay4Hble NMPOEKTbI, 3HAYEHWE N CMbICN KO-
TOPbIX AOCTYNEH fNLLb Y3KOMY KpYry Creuuanmctos? B 3TOM OTHOLLEHUK
NPOEKT uccnefoBaHns JIyHbl MMEET HeoCcrnopuMble NMPENMYLLECTBA.

Elle pa3 xouy NofyvepKHYTb, YTO pedb UAET MPex/e BCEero 0 KpynHoi
Hay4HOW 3aJade, NOAXOL, K PEeLLeHU0 KOTOPOiA BbIABMHYT 1 06OCHOBaH Ha-
LUel HayKoiA.

Mo3HaHWe BHYTPEHHEro XUMUYECKOTo CTPOEHUA JIyHbl, packpbITue OT-
ctofla MexaHu3Ma 06pa30BaHUs CUCTEMbI «JTyHa—3eMN1s» U PEKOHCTPYK-
UM paHHeld uctopum 3eMau JafyT TOMYOK PasBUTUID Hayku, COM3MepU-
MbliA C TEM, KOTOPbIA Gbl1 NOMYYeH B pe3y/ibTaTe COBETCKUX W aMepuKaH-
CKUX MCCMeaoBaHuii JlyHbl 25 neT Hasag.

JlyHa BMSeTCH €AUHCTBEHHBIM MCTOYHMKOM ‘He, KOTOPbIA MOXET OKa-
3aTbCA OCHOBHbLIM TOMIMBOM XXI Beka. CTpaHa, KOTOpas OKaXeTcs MoAro-
TOBNEHHOW K MCMO/Mb30BaHMIO 3TON TEXHONOMMM, MOMYYUT OFPOMHbIE 3KO-
HOMWYeCKMe MpeuMyLLIeCTBa.

JlyHa npy onpefie/leHHOM YPOBHE €€ OCBOEHMS MOXKET CTaTb YHUKaulb-
HOM NiaT(hopmoid ANA acTPOU3NYECKUX MCCNEA0BaHUNA, ANA aKKyMynaLuum
W PeTPaHCIALMM COMHEYHOW 3Heprum, msyveHns ConHU@ W ero 3BoMLMM W
MHOIMX ApYTMX CTOPOH Hay4HOW M NPaKTUYECKOW AesTeNbHOCTM YenoBeka.

IMpoekTbl uccnefoBaHNa JTyHbl MOMUMO MX OFPOMHOIO Hay4yHOro W1 MpakK-
TUYECKOro 3HaYeHUs UMELOT pAg APYruX NpenmyLLecTs:

a) OHM OTHOCWUTENbHO [eLLeBsbl;

6) MOryT 6bITb NOArOTOB/EHBI B CXXaTble CPOKM, TaK Kak 6asupytoTcsa Ha
MMetOLLIEMCS B CTpaHe OMbITe MUcCneaoBaHns JIyHbl aBTOMaTUYeCKUMMN
annaparamu,;

B) He CBA3aHbl C XXECTKMMW JaTamy 3arycka, UX NpoBefeHue 1 TLiaTesb-
Has NMOAroTOBKa He CTaBATCA Mof Yrposy B YCNOBUAX Hebnaronpust-
HOMO MM HECUCTEMATNYECKOrO (PUHAHCUPOBaHNS;

) MOryT GbITb MCMOMb30BaHbI 4151 TLLLATENIbHON 0TPaboTKW 6onee Aopo-
FOCTOSILLIMX 3KCMeANUMIA K yaaneHHbIM TeslaM COoMHeYHol CUCTEMBI.

MpeanoXeHHbI HaMM MPOEKT BK/IOYAET paspaGoTKy HOBOTO KOCMM-
YecKoro anmnapata C y4eToM MOCNeAHWUX [OCTVDKEHWUIA B TEXHOMOMMW, pac-
CUMTAHHOrO Ha MCMO/b30BaHWe PaKeTbl-HOCWUTENS CPeAHEro Knacca Tuna
«MonHus». C Lenblo YHBepcanu3aumm KA UMeeTcs B BUAl BK/OUNTL B €r0
KOHLIEMLWIO 1CTIO/b30BaHE 3/1EKMPOPEaKTVBHOTO fIBUraTessi, YTo pacLUMpuT
BO3MOXHOCTU KA B lanbHNX aKcneauLmsix Ha @o6oc, Mapc 1 K acTepougam.
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M36paHue meHs npeacegatenem ILEWG (MexayHapofHoi pa6oueit
rpynnbl N0 WM3y4eHuto JIyHbl) U pelleHWe O nposefeHun 3-ii MexgyHa-
POLHOW KOHGepeHUMM no uccnefoBaHnto JlyHsl B MockBe (nepBas cocTosi-
nacb B LWBeiiyapuun B 1994 rogy, BTopas — B AnoHun B 1996 rogy) ceuje-
TENbCTBYET O TOM, YTO Hay4HbIM COO6LECTBOM He 3abblTa BefyLlas posb
Haleil HayKu v TeXHONOTUW B MUCCef0BaHWN JIyHbl aBTOMaTUYeCKUMMN an-
napatamu. bbino 6bl KpaiiHe BaXHO He ynyckaTb UHWLMATUBY U W3B/EYb U3
3TOr0 NOMOXEHNS MOMb3y A1 Hallel Hayku 1 obLiecTBa.

Mpowy Bac, KOpuit Cepreesny, ynotpebutb Balie BAusHUE B Kaye-
cTBe MNpe3ngeHTta Poccuiickoi akagemun Hayk u Mpegcepatens CoseTa Mo
KOCMOCY ANA peanu3auumy NYHHOro npoekTa He no3gHee 2000 roga. Y6ex-
[EH B OFPOMHOI MOME3HOCTM 3TOrO Aena.

C ryGoKiM yBakerHEM,

'.._-—'—‘-l-—-:-—-._ M
AKaJICMHK 2. M. l'anumos
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ILEWG-3. MEXAYHAPOOHAHA
KOH®EPEHUWA MO NCCAEOOBAHWIO
N OCBOEHWIO JTYHbl B MOCKBE.
MPOEKT «J1IYHA-T'J10Bb»

Kak 6b110 3annaHupoBaHo, 3-a ceccus ILEWG un conpsokeHHas ¢ Hei
MexgyHapoaHas KOH(epeHUMs No MUCCefO0BaHUIO U OCBOEHUIO JIyHbI
coctoanmce B MockBe, B OKTsiope 1998 r. MpepgctaBneHbl 6biiv BCe
CTpaHbl, 3aHMMaroLWMecs Kocmmuyeckumu muccnegosanuammn: CLUA, Kutaid,
WNHgus, AnoHus, BennkobputaHusa, Mepmanus, Utannud, dpaHuyus, Hu-
pgepnaHgbl (EKA), dunnsHana (EKA). Beero 6onee 50 3apy6exHbIX yya-
CTHMKOB. OpraHunsaTtopom 6biia Poccuiickas akagemus Hayk, TEOXW.

Bcero 3a HecKo/ibKO /1eT, NpoLeaLnx ¢ MOMeHTa ocHoBaHua 1LEWG
n 3anycka KA Clementine, nccnefosaHusa JSlyHbl 3aMeTHO aKTUBU3UPO-
Ba/NCh.

AMeprKaHUbl, NOYYBCTBOBAaB BKYC K uMcCnefoBaHuto JlyHbl nocne
noneta Clementine, 3anyctnam kocmmyeckuii annapat Lunar Prospector,
KOTOpbIVi 06HapPY)XNN HEMTPOHHbIE aHOManuWW B MOMSPHbLIX paiioHax, Nog-
TBEPXAAs BO3MOXHOCTb MPUCYTCTBUA BbIMOPOXXEHHOW BOAbl B MOCTOSH-
HO 3aTeMHeHHbIX Kpartepax. ESA npoektupyetr muccnio SMART-1 K Jly-
HEe C WCMO/b30BaHNEM 3/1EKTPOPEAKTUBHOIO ABWUraTens Ans nocTeneHHo-
ro Nnpm6amxeHus K JlyHe ¢ reoctaunoHapHoi opbutel (B. Foing).
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Puc. 11.1. OTkpbITUEe KOHbepeHuun. CneBa — pykoBoauTenb Poccuiickoro KocMu-
yeckoro areHtcTBa 0. H. Kontes, cnpasa — Buue-npe3ngeHt PAH H. I. JlaBepos

ANoOHCKMe uccnefoBaTeny AON0XWAN O roToBsaweincas muccun SELENE
(SELenological and ENgineering Explorer), 3annaHnposaHHoi Ha 2003 r.
(H. Itagaki, S. Sosoki) n npoekte Lunar-A (H. Mizutani, A. Nakamura).
BonbLIoi 06bemM HOBbIX CBEAEHMUI Obln MOMYYEH B X0fe WHTeprpeTalum
faHHbIX Clementine (C. Pieters, J. Head). AKTMBHO 06CYyXAanncb BO3MOX-
Hble (DOPMbl MPUCYTCTBUSA BOAbl Ha JlyHe. Ecnn Bofa NpuCyTCTBYeT Ha
JlyHe, TO Kakoe OHa MMEET NPOUCXOXAEHNE: KOMETHOE, 3HAOTeHHOE UK
3a CYeT uMnnaHTMpoBaHHOro sogopoda (M. Duke, B. B. LLleBueHKo,
1. B. CtapyxuHa)? PaccmaTpuBanucb NPOEKTbl UCNOMb30BaHMSA JIyHbl B
KayecTBe UCTOYHMKA 3Heprum ans 3emnaun. bbinu npeactaBneHsl 4oKNagbl
no He (L. Taylor) n TexHWKe nepefayn Ha 3eM/H0 KOHLEHTPUMPOBAHHOA
conHeyHolt aHeprum (D. Criswell).

Mbl LONOXWUIN NPOEKTbI UCCNefoBaHMA JTyHbl 1 Poboca.

MpoeKT «JlyHa-Ino6» 6bin npeAacTaBneH Ha 3-i1 MexayHapoaHo
KOH(epeHLMN Mo MUCCNe0BaHUIO U OCBOEHUIO JIyHbI clefylouum as-
TOPCKWUM KOMNEKTUBOM:
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POCCUNCKWNA MPOEKT NCCNEALOBAHUA NYHbI

3. M. lTanumos*, C. [. Kynukos**, P. C. KpemHeB**,
1O. A. Cypkos™, O. b. XaBpOLIKUH***
* IHCTUTYT reoxvmuu n aHanamTudeckoi xvumumn um. B. . BepHagckoro PAH
** HNO um. C. A. JlaBoukMHa POCCMIACKOrO KOCMUYECKOrO areHTCTBa
*** O6beANHEHHbIN MHCTUTYT u3nkn 3emnn PAH

CelicMMYecKUA  3KCMepMeHT

CeiicMuyeckue unccnefoBaHWs, HamnpaBleHHble Ha pelleHWe rnas-
HOW 3ajaun — onpegeneHne BHYTPEHHero cTpoeHus JlyHbl, — npej-
nonaraeTcs OCYWEeCTBUTb MNyTeM MapanienbHOro MpoBeAeHns Cceiic-
MUYECKMX 3KCMepMMeHTOB AByX Twunos: 1) cosgaHvem manoanepTypHON
ceicMMYecKon rpynnbl; 2) WCNOMAb30BaHWMEM CTaHUUA, CHaG>KEHHbIX
CBEPXLLMPOKOMONOCHbBIM CencMonprueMHNKOM.

BbICOKOCKOPOCTHOIM MNeHeTpaTop MMeeT cregylowme pacyeTHble

napameTpbi:
Macca B LESIOM, Kr 12
[ . | 3 :—. T_IoaMp ;Tv;?: E?ﬁcmmqecm .
T "J_L—L’ / rosioca  perucTpaLviv
’ : I 9& celicmonpuemHuka, Iy 0,5-40
H 5 YyBCTBUTESILHOCTb, CM/TLY 10~
%-"—" 4 paamMoTeneMeTpMHECKU 610K
o 1 6/10K YNpaB/IeHns], K 1
’E 6 o6bem GychepHoli mavsT, M6 20
3 | A 6/10K NUTaHNS — NINTUEBbIE
1 y Gartapen, Kr 3
_ 2 Bpemsi (DYHKLIMIOHMPOBaHWS, 104, 1
| BO3MOXHbIE Meperpysku, g [0 10 000
AN 1 rabapubI:
[OVameTp, CM 12
O/ MHa B pasHbIX
MoamdmKaLIsX, M 1-2
YTON BXOXAEHVS B MPYHT He MeHee
75°
Yro/1 araku 3°-7°

Puc. 11.2. CeiicmonpneMHuk, pas3paboTaHHblii 4NA yCTAHOBKW B NeHeTpaTtop

KA «Mapc-96»: 1 — cihepuyeckana macca, 2 — Kopnyc, 3 — Kpbllwka, 4 —

XBOCTOBMK YMpyroro afieMeHta, 5, 6 — nepexofHuk, 7 — Nbe303/1eKTPUYecKunii
CeHcop, 8 — nenecTtkoBas npyxuHa, 9 — AOHHAsA N0BYLIKa
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JKCNepUMEHT € UCMONb30BAHWMEM ManoanepTypHO  cellcMUYecKoi
rpynnel  npegnaraeTcs  reogusnMkamu  VIHCTUTYTa  (u3nkn - 3emam
(0. B. XaBpOLUKMH).

MpeaBapyTeNbHble pacyeTbl  MNOKasbIBAOT,  YTO YAOBNETBO-
pUTeNnbHble pe3ynbTaTbl  MOTYT  OblTb  MOMy4YeHbl MPU  MOMOLLM
rpynnel M3 10 ceiicMONpPUEMHUKOB.  BbICOKOCKOPOCTHbIE MeHeTpa-
TOpbl BHEAPATCA B PYHT C pasbpocoMm 2-3 KM Apyr OT JApyra Ha
nnowaan pasmepom 80-100 km’. CBefieHMss O BHYTPEHHEM CTpoe-
HUM  JlyHbl npepnonaraeTcs NOAyuYuTb MyTem 06paboTku celicMu-
YeCKMX [aHHbIX B pamKax HECKONbKUX CEeWCMUYECKMX MeTOfLOB, B TOM
uucne MeToda nNepefaTouHblX (DYHKUWMA UM MeTOofda, UCMONb3YHLLEro
athpekT  Mopynaumm  {XaBpoLlkuH, TMunnakoB).  SdhekT Moayns-
UMM NO3BONSET  BbIABATb  A/MHHOMEPUOAHbIE  KOnebaHus,  MoLyu-
pytole KOpPOTKOMEpUOLHble KonebaHus, W Takum 06pasom  3ape-
rMCTPUPOBATbL CUrHAN BeCbMa HWU3KOW 4acTOTbl, WCMNOML3YS Ccpas-
HUTENbHO  Y3KOMONOCHbIN ~ CEMCMOMPUEMHWK,  YYBCTBUTENbHbIA K
KOpoTKONepuoaHbiIM  KonebaHuaM. B kauecTBe  CelCMONpPUEMHMKA
MasoanepTypHO/  rpynnbl  MpeAnonaranocb — UCNonb3oBaTb  YyuLleH-
Hblii  aHanor ceiicMonpueMHuka, paspaboTaHHoro ana KA «Mapc-
96» (puc. 11.2).

OCOBEHHOCTb  CE/iCMMYECKOTO 3KCMEPUMEHTA C  CO3[aHueM Ma-
noanepTypHO/i rpynnbl COCTOMT B TOM, YTO NeHeTpaTopbl cHpa-
CblBAOTCA C MOANETHO/ TPAeKTOPUM U BHEAPATCA B [PYHT C
BbICOKOW CKOPOCTb0. Be3  MCMoMb3oBaHWs TOPMO3HOMO  MMMy/bCa
3Ta CKOpOCTb COCTaBMT 2,5 Km/c. Kopnycy neHeTpaTopa npua-
eTCcA creuvanbHas oopma,  CrMoco6CTBYHLAS YMEHbLLIEHUIO — nepe-
Tpy3Ku, [eiicTBylOWEA Ha HayuHyilo annapaTypy. Vmetowmecs paaH-
Hble MOKa3blBAIOT  BO3MOXKHOCTb  COXpaHeHUs PaGoTOCMNOCOGHOCTM
NpUGOpPOB B 3TUX >KECTKWX YCNOBUSX. B 3aBUCUMOCTW OT pe3sy/b-
TATOB [JaNbHEMIUMX WCMbITAHWA, BO3MOMKHO, MPUAETCS CHU3NTH
CKOpPOCTb  BHEIPEHWS  MEHeTPaTOpOB.

BToOpoii Tun CeiicMMYecKoro SKCMepuMeHTa COCTOWT B MNpuMe-
HEHMM CEMCMUYECKOW CTaHUMW, COoAep>Kalleil LIMPOKONONOCHLIA Cceic-
MOMpUEMHUK.  Heo6XoAuMoCTb B UCMOMb30BAHMM  LUMPOKOMONOCHOTO
CelicMONpUEMHIMKA,  VMEKLLEr0 [JOCTaTOYHO BbICOKYD YyBCTBUTE/b-
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Puc. 11.3. MecTonosioxeHne annapaToB, AOCTaBnseMblX Ha JIyHy B xoge nna-

HUpyeMmoro akcnepumeHTa: MCI — manoanepTypHas celicMuyeckas rpynna

(18° 10. w, 52° B. g.): MA-1 — nocagouHbIi annapart ¢ WWPOKONO/IOCHbIM celic-

monpuemHukom (0,7° c. w., 23,5° B. 4.); NA-2 — 10 Xe (3° c. w., 23,4° 3. 4.);
NC — nonspHas ctaHuua (87,5° 0. w., 38° B. 4.)

HOCTb B 06MacTW [AMHHONEPUOAHbLIX KonebaHwii, 06ycnoeneHa 0co6eH-
HOCTAMM ynpyrux cBOWCTB JlyHbl. WccnegoBaHue BHYTPEHHeA YacTu
JlyHbl  3aTPYLHEHO OTHOCUTENBHO BbICOKAM 3aTyxaHuem  (HU3KUMU
BeMMYMHamMM [06poTHOCTW Q) Ha rnybuHax cebiwe 1000 km. Benunum-
Ha Q yMeHbllaeTCcsi OT 3HaueHwid 1500 B HM3ax BepxHeld MaHTun Jly-
Hbl 00 MeHee 4yeM 300 Ha rny6mHax 800-1000 KM. YBenuueHue 3aTyxa-
HUA 0COBEHHO ObICTPO MPOUCXOAMT Ha BbICOKMX 4acTOTax: Ha uvac-
ToTe 1 Ny — B 50 pa3, Ha yacToTe 0,5 Ny — B 8 pa3, a Ha yacToTE
0,125 'y — Bcero B 2 pasa.

MpepnonaraeTcs  UCMONb30BATb  ABa  NOCAfOYHbIX — annapaTa,
HECYLLMX LUMPOKOMOMOCHbIE CEeiCMOMETPbl 3Toro Tuna. [locafouHble
annapaTbl npegnonaraeTcAd pasMeCTUTb Ha 3HAYUTENbHOM (He Me-
Hee 300 KM) pacCTOsSHWM fApyr OT Jpyra B 3KBATOpPWaNbHOW 30HE.
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LlenecoobpasHo cpenaTb 3TO B paiioHax MeCT MOCafoK KOCMUYECKMX
annapaTos «AnojnoH». BblbpaHbl MNYHKTbI C reorpaMyeckuMn  Ko-
opavHaTamn 0,7°c. w., 23,5°B. 4. un 3°c. w., 23,4°3. 4., OTBeyato-
Wwye mectam nocagok KA «AnoanoH-11» u «AnoanoH-12» cooTBeT-
CTBEHHO.

TexHWYeckme  BOSMOXKHOCTM  COBPEMEHHOrO  CelCMO30HAMpOBa-
HUA MO3BONAKOT pacCUATbIBATbL Ha OMNpefeneHve rpaqHuubl aapa U
HU>KHEA MaHTuW JlyHbl C NOrpewHocTbio +20 KM nmo rybuHe. B cny-
yae BbICOKOW TrOPU3OHTabHON HEOAHOPOAHOCTY  HEONpPeAeaeHHOCTb
OLEHKN MOXKeT BospacTu o 40-80 kM. 3TOro, ofHako, AocTaTou-
HO [N pelleHns 3afadyn, NOCTaBNEHHON nepes CEACMUYECKNM 3KCne-
PUMEHTOM.

AHanu3 neTy4mx

C Uenblo UMCCnefoBaHWsl cocTasa TpyHTa B MOMSPHOM KpaTe-
pe, rAe, B YaCTHOCTW, BO3MOXKHO MPUCYTCTBME BbIMOPO>KEHHON
BOAbI, MpearnonaraeTcs nocaguTb B paiioHe KO>KHOro mnomtoca CTaH-
UMIO, COJIEp>Kallyl0 HayuHble npuGopbl Ans O0T6opa W McCnefoBa-
HUA  TPYHTA.

B Tabavue npuBeeH MepeyeHb YCTaHaBNMBAEMbIX Ha  MONAPHON
CTaHUMM HayuHbIX NPUBOPOB, WX Ha3HAYeHWe U OCHOBHbIE XapaKTe-
PUCTUKA. BOMblIAA YaCThb YKasaHHbIX MPUBOPOB MOXKET B TO MM
WHOI Mepe JaTb WHKOPMALMI0O O MPUCYTCTBUM NETYYnX, B YacTHO-
CTV BOfbl, B NIYHHOM TPYHTE B MECTe MOCAAKN CTaHLK.

CocTaB Hay4HblX NPUOGOPOB Ha NOMIAPHON CTaHuWK

Macca, | SHepronoT-

Mpubop Kr pe6neHue, BT

HasHaueHne npubopa

NonyyeHne naHopambl
paiioHa MocagKu.
TB-Kamepa 15 5,0 OueHKa MWUHepaormyeckoro
cocTasa nopofbl.
OGHapy»xeHune baa

lLI,eIeKTop 04 27 OnpegeneHune B nopoge
HEeUTPOHOB ’ ' cofepkaHus Bofgpl oT -0,5 %
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OKOH4YaHue Tabnuubl
Macca, | 3SHepronot-
Mpun6op k| pe6renme, BT HasHaueHve npubopa
OnpegfeneHvie B Nopoje Coaep-
FaMva- XaHua H,0 n CO,. OnpegeneHve
cogepkaHua U, Tnu K.
CMEeKTPO- 25 3,0 0
MeTp npefeneHre coaepxaHuns
NopoA006pasyoLLMX 31EMEHTOB:
Mg, Al, Si, Ca, Ti, Fe
Macc- OnpepfeneHvie cogepxaHus
CMEeKTPO- 15 50 B NOpPOAE NETYUNX KOMMOHEHTOB,
MeTp BK/touas H,0
0-p-X-cnek- OnpepfeneHvie cogepxaHus
TPOMETPbI + 11 2,1 B NOPOZE /IErKNX 3/1eMEHTOB:
+ AMA O, Na, Mg, Al, Si n ap.
MarHuto- 04 10 V3vepeHne BenMUMHBI
MeTp ' ' NIOKaJIbHOr0 MarHUTHOrO Mons
Tepmo3oHa 0,3 2,0 Onpegenerivie
TemnepaTypbl rpyHTa
AKCEpOMETp 02 0.2 V3mepeHune neperpysku
npu BHELPEHUN

MonspHylo CcTaHuuio npeanonaraeTcad MNOCaAUTb B 3aTEHEHHYI0
obnacTb B paiioHe HO>kHoro nosntoca. [MpegnonaraeTcs y4acTOK C KO-
opavHaTamu LeHTpa 88° 0. w., 38°8. 4. (B. B. LLeBueHKo ¢ coTpya-
HUKaMu).

Kocmuueckuii  annapaT

B cooTBeTCTBUM C TexHWyeckum 3afaHuem FEOXW um. B. W. Bep-
Hagckoro PAH B8 HMO um. A. C. lasoukuHa (C. O. Kynukos, P. C. Kpem-
HeB, K. M. Muuxag3e, B. A. flonrononoe, . H. Porosckuii u ap.) 6biaun
BbIMNO/MHEHbI PaboThl N0 OMNpeAeneHnio napaMeTpoB WM KOMMOHOBKM KOC-
MWYECKOro annapaTa W CXembl noneTa, 06ecneymBaloWmX BbINo/He-
HME Hay4HbIX 3KCMEPUMEHTOB.

PaccmaTpuBanmMch [jBa BapuaHTa KocMmuyeckoro annapata: (/)
C MCMoMb30BaHWeM pakeTbl-HocUTens «Monuua» u  (2) pakeTbl-HOCK-
Tena «Cow3» C pasroHHbIM B6NOKOM  «PperaT».
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Puc. 11.4. MocapoyHbii annapaT: 1 — rofoBHas 4acTb, 2 — kopnyc, 3 -
npu6opHbI oTcek, 4 — TOPMO3HOI ABuratenb, 5 — gBuratenb BpalieHus,
6 — 610K ynpaB/ieHNs CMyCKOM

Kocmuueckuii  anmapaT cocToMT u3: 1) nepeneTHOro MOLYNS;
2) KacceTbl C BbICOKOCKOPOCTHbIMW NeHeTpaTopamu; 3) NonspHoi
CTaHumv; 4) [Byx MNOCAf0uYHbIX annapaToB. BbICOKOCKOPOCTHbIE ne-
HeTpaTOopbl pacnonaralnTcs No NepuMeTpy Konbla-kacceThl. Kacce-
Ta CHab>XeHa nNpPOrpaMMHO-BPEMEHHbIM YCTPOMCTBOM,  aKKyMyns-
TOpHON 6aTapeel M NOpPOXoBbIMU fBuraTensmu. B 3agaHHoe Bpems
KacceTa OTAeNseTcs OT KOCMWYECKOro annapaTa W 3akpyuuBaeTcs
CUMMETPUYHO  PACMONO>KEHHbIMW  MOPOXOBbIMM  AuraTenamu.  [lo-
NApHas CTaHuMs COCTOMT W3 TOPMO3HOrO fBuraTens U MNocafouHo-
ro mogyna. TOpPMO3HO/ fBuraTens obecneynBaeT TMepBoe TOPMOXKe-
HWe Npu cxofe NONAPHOW CTaHuMM ¢ OpbUTblI M BTOPOE TOPMO>KEHWE
0N ralleHus BepTWKaibHOW CKOpPOCTW. BenuunHa neperpysku  npu
yAape O /lyHHYI0 MOBEPXHOCTb He [o/KHa npesbiwaTb 500 g. [lloca-
[OYHble annapaTbl npejHasHayeHbl AN [OCTaBKM W pas3BepTbIBAHWA
CEMCMNYECKMX CTaHUMA, COfep>KallMX LUMPOKOMO/OCHbIE  CeicMOonpu-
emMHuKu (puc. 11.4).

MocafouHbIl annapaT COCTOMT W3 TOPMO3HOTO MOAYNS W MeHeT-
paTopa. [opoxosble ABUraTenu o06GecrneynBatdT TOPMOXKEHUE MEHeT-
paTopa [0 CKOpPOCTU BHefpeHus B rpyHT okono 80 + 20 m/c. [pura-
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TenM 3akpyTKu obecneusBatoT 3aKpyTKy M0CajoyHOro annapaTa.
Meperpy3ky Ha HayyHylo annapaTypy npy BHeAPeHUM neHeTpaTopa
B /IYHHYIO MOBEPXHOCTbH He npesocxofdT 500 g. [MeHeTpaTop copep-
>KNT MOMWMO Hay4HO annapaTypbl CUCTEMbl 3eKTponuTaHus, Tep-
MOpErynMpoBaHus, paguvonepegatowmii - 610K, 60K ynpasneHus U aH-
TEHHbI  GMOK.

MepeneTHbIA MOAYNMb COAEPXKUT [BUraTe/bHble YCTAHOBKM, CHUC-
TeMbl YNPaBleHWs, OpWEHTAaUWW, MUTAaHWUs, PacKpblBaemble LITaHIU
C CO/HEYHbIMW NaHEeNAMM W UCMONHUTENbHbIE MeXaHW3Mbl.  [lomMumo
CNY>KeOHbIX CUCTEM Ha NepeneTHOM MofJyne pasMellaeTcs HaydHas
annapaTypa, npefHasHayeHHas ANA  WCCNefoBaHWA C OpbUTHI ChyT-
HUKa JlyHbl.

BbiBefileH/e KOCMWYECKOro annapaTa Mpou3BOAMTCA Mpu  MOMO-
WM pakeToHocuTeneir «MonHus» nam «Coto3». PakeTa «MonHus» co-
CTOMT U3 YeTblpex CTyneHeid. Tpu CTYNeHW pakeTbl-HOCUTENS MNo-
3BOMAOT BbIBOAMTL 0Kono 7000 K Ha KPyroByld OpbWUTY BbICOTOINA
200 km. PasroHHbiii 610K (4-91 CTyneHb) npefHasHauyeH AN Mepesoja
KOCMWYECKOro anmapaTa C MPOMEXYTOYHON OpbuTbl Ha pacueTHYH.
Cxema nepeneTta K JlyHe nokasaHa Ha puc. 11.5. Bpems nepeneTa K
JlyHe cocTasndeT npumepHo 4,5 CyTOK.

KacceTa € neHeTpaTopamu [ABM>KeTCA N0 nonajawlleii Tpa-
eKTopuM, Bpawaacb co ckopocTbio 3 pag/c. Ma BbicoTe 700 KM CKO-
pocTb BpaleHus ysenuuuBaeTcs A0 20 pag/c M npoucxoauT oOThe-
NeHne NATU neHeTpaTopos. VMes 60koBytd ckopocTb 20 M/c U Bep-
TUKabHY0 CKOpOCTb 2,6 KM/C, NeHeTpaTopbl 3a Bpema nogleTa K
JNlyHe (250 c) pasneTaldTCA MO OKPY>KHOCTM Kpyra AvaMeTpom npu-
6nmsnTensHo 10 kM. Ha BbicoTe 350 KM OTZAENAOTCA OCTalbHble
NATb MEHeTPaTOpPOB, KOTOPblE YCNeBaldT 3a BpeMs MajeHus pasne-
TeTbCA NO KPyry AMaMeTpoM OKOM0 5 KM.

Ecim  akcnepuMeHTbl NOKa>KYT HeOO6XOAUMOCTb CHUDKEHUS yaap-
HbIX Harpysok, OyaeT BBefleHa MNPOMEXKYTOUHasd onepauus TOpMOdKe-
HUS KacceTbl C MNeHeTpaTopamu.

MocafioyHble annapaTbl [BUXKYTCA nocne oTheneHus ot KA o
nonagawoleil TpaekTopuu. Ha BbicOTe 2 KM OT MOBEPXHOCTW JIyHbl
BK/KOYAeTCA TOPMO3HON MOPOXOBON ABWraTenb, KOTOPbIA racuT CKo-
pocTb OT 2,6 KM/C g0 Hyna. lMocne 3TOro TOPMO3HOA ABuraTenb copa-



128 II- ILEWG-3. Me>xayHapogHas KoHdepeHuus B Mockse

CblBAETCA, W MEHeTPaTop B CBOOOAHOM NafeHWM BHeApSeTCA B IPYHT
CO CcKopocTblo 60-120 m/c.

Mpu nopneTe K JlyHe KA nepeBognTCA Ha OpbuTYy cnyTHuKa Jly-
Hbl. TMpoM3BOAMTCA KOPPeKuMs OopbuTbl, obecrneunsatollan NPOXO>K/ie-
HWe NNOCKOCTW OpbUTHI uepe3 BblbGpaHHOE MEeCTO MNOCagKu Masoi
(nonsipHoi) cTaHuunM B paiioH HO>KHOro monmoca M HaxodKAeHuwe nepu-
res opbUTbl HaZ MECTOM MOCALKU CTaHLuu.

MonspHas cTaHuus oTgenserca oT KA u ee opbuTanbHas CKo-
pocTb (~2 KM/C) racuTecs [0 Hyns. CTaHuMs OCyLLecTBNsSeT CBO6OS-
HOe nafieHWe C BbICOTbI NpubaM3uTensHo 500 KM. Ha BbicoTe 2 KM
BK/IOYaeTCA TOPMO3HOA ABMraTenb, KOTOPbIA racuT CKOPOCTb CTaH-
um go Hyns. [ocne sToro TOPMO3HOW ABuraTenb cbpacbiBaeTcs, U
CTaHuMa nagaeT Ha MNOBEPXHOCTb CO CKOpocTbio -80 m/c.

HeobxoaumocTb B OpOUTaIbHOM KOMMEKCE OMNpefenseTcs Heob-
XOAMMOCTbI0 TPaHCIALMM Ha 3eMlo CUrHaia, Moay4aemMoro C MonspHoi
cTaHumn. [lonspHasa opbuTa /MyHHOro ChnyTHWKA CO34aeT YCnosus [Ans
rnobanbHoro KapTwpoBaHus JlyHbl. [peanonaraeTcs NpPoBeCcTU PsAf
3KCNEPUMEHTOB C OpoUTHI JlyHbl. OfHAKO BO3MOXKHOCTb MNPOBELEHNS
3TUX WCCNefoBaHUA 3aBMCUT OT TOro, YAacTcCA N COXpaHUTb pesep-
Bbl Maccbl nocne o6ecneyeHnss MNPUOPUTETHBIX 3KCMEPUMEHTOB.

HecmoTpa Ha TO YTO npowio noytn 15 nieT co BpeMeHU, Korpa 3a-
[aun npoekTa OblIM BrepBble CHOPMYNUPOBaHbLI, OHWU HE MOTEPANIN CBOHO
aKTyanbHoOCTb. HO npnbopHOe cofepxaHue MPOeKTa npeTepnesio onpe-
feneHHy0 mogudukauuio. 3-3a HefocTatka CPefcTB Ha 3KCMepUMeH-
Ta/lbHble MCCMEA0BaHUA MPULLNOCL OTKas3aTbCA OT aBaHrapAHOW upaeun
MCNOMb30BAHNSA BbICOKOCKOPOCTHBIX MEHETpaTopoB. 3TO MO3BOAMAO pac-
WNPUTb HOMEHK/IATYPY Hay4yHbIX NpUOOPOB, YCTaHaBMBAEMbIX Ha Op-
6uTanbHbIA annapaT. Bo3MOXHO, MocafoyvHas cTaHuus 6yaeT M3roTos-
NeHa B BUAe NyHoXofda. BbifiBUBLUAACA B MOC/eHEe BPeMs HEO4HO3Hau-
HOCTb AlaHHbIX O popmMax MPUCYTCTBMUA W NOKaIM3aunm cnefos BOAbl Ha
NYHHOW MOBEPXHOCTW, BO3MOXHO, NOTpebyeT mepecMoTpa METOAOB pe-
rucTpauum neTyymx Ha NyHHON NOBEPXHOCTHU.
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BbICTYTJIEHNE
HA OBWLEM COBPAHUNIN PAH

B mapte 1998 r. coctosnock O6uiee cobpaHme Poccuitickoii akage-
MUM HayK. Heckonbko NneT npogomkatoleecs 6efCTBEHHOE MNOJIOXKEHME
aKafleMUYyecKoll HayKu He CnNoco6CTBOBAsO XOPOLUEMY HACTPOEHUIO.
MHorve BbICTYNNEHUSA OblIM HEPBHbLIMKW, KpUTUYecKUmU. [oBopuan o
NpuoMXKaloLencs KatacTpoge 0TeYECTBEHHOW HayKu. H TOXE BbICTY-
nua, U TEMON MOEro BbICTYMNAeHUs Obina JlyHa.

BbICTYM/NIEHVME HA OBLWEM COBPAHUWN PAH
(Akagemuk 3. M. Tanumos)
26 mapTa 1998 .

Monemusnpysl C HEKOTOPbIMA W3 BbICTYMABLUMX 3AECh, A XOTEN
Obl CKa3aTb, YTO KOrja B OOME MOXKap, HET CMbicna MeTaTbCA C
KpUKaMn «TOpUM», He CrefyeT TepsTb BPEMS M Ha NPOKISTUA B ag-
Pec BMHOBHbIX B MOZXKOTe, HET CMbICMa MHOTAA M rackTb OFOHb, €C/u
HET [OCTATOYHbIX [ 3TOr0 CPEeACTB MNOA pykamu. PaumoHanbHoe
MoBefileHWe COCTONT B TOM, YTO6bl, OFNSAEBLUMCh BOKPYr, CMacTy
camoe LieHHOe, OTKa3aBLUMCb, MOXKET O6bITb C 60MbIO, OT TOro, YTO
cnacTu Henb3s. CpenaTb 3TOT TPYAHbIA BbIGOp, CAenaThb ero npa-
BUMbHO — 3TO [/aBHas 3afaya, KoTopas BCTana nepes Hamu. Yemy
GblITb 1 YeMy He 6bITb — BOT B YEM Hall ramreTOBCKMIA BOMPOC.



130 12. BbIicTynneHne Ha obliem cobpaHum PAH

S xoTen 6bl CKazaTb O KOHKPETHOW LEHHOCTM, KOTOpyl 0653a-
TeNbHO Hafo cnacTu. Peyb naeT O Haled NaHeTHOW KOCMUYECKOV
nporpamme. Korga-To oHa 6blna ropgocTbio Haweid Hayku. [ocTw-
>KEeHWs B wuccnefoBaHun JlyHbl, BeHepbl — 06Llen3BeCTHbl. bBbly Ha-
KOMMEH YHUKaNbHbIA ONbIT, KOTOPOro HET HW Yy AnoHuu, Hu 'y PpaH-
umn, Hu y epmaHuu, NPEBOCXOSALWMX HAC BO MHOTMX [PYrMX OTHO-
WweHusx. Ho ceiluac Mbl CTOMM nepes Yrpo3oi paspyLleHus W MOHOro
npekpaLleHs nporpaMmbl  UccnefoBaHus JlyHbl W NnaHeT.

Me>kaoy Tem, nocne HeKOTOporo 3aTuwbs B 1980-e rogbl, MHO-
rMe TEXHWYECKW pPasBUTble CTpaHbl PE3KO aKTUBU3MPOBAIM NaHET-
Hble wuccnegoBaHua. CLUA  ocylecTBAAIOT nporpamMMmy  MCCiefoBaHus
Mapca u JlyHbl. EBponeiickoe KOCMWYECKOE areHTCTBO, 006beauHsio-
Wwee PpaHumo, FepmaHuio, NTamio u apyrue cTpaHbl, HameyaeT Ha
2001 r. npoekT EuroMoon. KOHKpeTHble MNPOEKTbI UCCNefoBaHUs
JlyHbl Ha 1998-2001 rr. 06bsBAEHbI HAMOHMEN.

OcobeHHO cnegyeT  BbIAENMMTb  MPOEKTbl  WUCCnefoBaHus  JIyHbl.
3T0 noHaTHO. C HUMKM CBA3aHA BO3MOXKHOCTb PELUEHNS HEKOTO-
pbiX  (DYHAAMEHTabHbIX BOMPOCOB 3eMHOI0  ecTecTBO3HaHuA.  [1po-
NCXOXKJEHWEe 3emnn, MeXaHW3M BO3HWKHOBEHUS OKeaHa, aTMocde-
pbl, KOHTWHEHTOB, nNpobneMa 3apO>KAEHWS W 3BOMOLMW >KU3HU. Mbl
He 3HaeM OTBeTa Ha 3TW Bonpocbl. W He y3Haem, ecium 6yaem wu3y-
yaTb TONbKO 3emnto. Bce cnedbl MPOLECCOB, MPOUCXOAMBLUMX Ha 3eM-
ne nepsble 600-700 MAH NeT, MOMAHOCTLIO CTepThl, & Ha JlyHe OHU
eCTb. 3Has XWMUYECKOe CTpPOeHWe JIyHbl, — Ha 3TO HanpasfeH KOH-
KPeTHO npegnaraemblii Hamum KOCMWYECKUA NPOEKT, — MOXKHO Mo-
HATb MeXxaHu3M o06pasoBaHus JlyHbl, a OTcCl4a W 3eman, C KOTOpoM
NyHa o6pasyeT TreHeTUYECKN CBA3aHHYIO napy. W 3aTo He npocTo
akafieMuyeckme Bompocbl. He 3Hasa paHHeli wcTopun 3eMan, Heb3s
OLUEHUTb ee rnobanbHble Pecypcbl, BOMPOChI YCTOWYMBOCTMW 6Buocde-
pol M T. n. W npobnema 3sHepreTuyeckux pecypcos. K cepegnHe
CMeflylollero Beka 3anacbl HepTw, rasa, ypaHa 6yayT B 3HauATeNb-
HOW CTeneHW MWCTOWEHbI WM He CMOryT MOAAEP>KMBaTbL BO3pacTalo-
LWee 3HepronoTpebneHne Ha nnaHeTe. CylecTByeT [Ba BO3MOXKHbIX
MyTW: TEpPMOSAEPHbIi CUHTE3 — MpPe>KAe BCEro Ha 3KONOrMYecku
uicToM ‘He — M KOHLUEHTPWPOBAHME COMHEYHOW 3Heprun. Peannsa-
uMs obemx 3TUX BO3MOXKHOCTEN TEeCHO CBfi3aHa C OCBOEHWEM JIyHbl.
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S y>Ke He TOBOPI0 O [OCTAaTOYHO OUYEBMAHLIX BOMPOCAX HaUWOHab-
HOW 6e30MacHOCTK, BO3MOXKHOCTW UCMONb30BaHUS 06paTHOM CTO-
POHbI JIyHbI, 3KPaHWPOBAHHOW OT 3eMHbIX PafMornoMex, B KayecTse
nnaTqopMbl A UCCNefOBaHWS [anbHero Kocmoca. 3TO — TONbKO
TO, YTO BMAHO ceilyac. HeBO3MOXKHO NpefBuaeTb BCe OTKPbITUSA,
KOTOpble MpuayT Npu WUCCNeLoBaHUM W OCBOEHUM JIyHbI.

MO>KHO cKasaTb 0e3 npeyBenuyeHus, 4YTO Mocne reorpaduye-
CKMX OTKpbITWA XVII-X1X BEKoB, MOCAe OCBOEHMSI MUPOBOIO OKeaHa
W uccnefoBaHua ero gHa B XX Beke JlyHa — crefylowmii 06bekT 3Kc-
MaHCUM  YEYOBEYECKOM LMBMAM3AUMW W, CNefoBaTeNbHO,  CnedytoLas
Lefb MPUIOXKEHWS CUN HAYKMW.

CTpaHbl, KOTOpble OBNAAEOT TEXHONOTUAMKM, CBA3AHHLIMU C
0CBOeHMEM JlyHbl, HECOMHEHHO OyAyT BO rfaBe nporpecca B cregyto-
e Beke.

Mo>KeT 6biITb TO, O 4YeM $ TOBOP, — HECObITOUHbIE MEYTHhI,
KOTOpble HEBO3MOXKHO OCYLECTBATbL B YCNOBUSAX COCTOAHUA HaLlel
3KOHOMWKW? HeT, 3TO0 He Tak. HanpoTus, nnaHeTHble uccenoBa-
HUS Hanbonee 3KOHOMMWYHBI.

OHW MOryT OblTb OCYLIECTBAEHbI C WCNOMb30BaHWEM OTHOCK-
TeNbHO [eLieBbIX pakeT CpefHero Kiacca.

OHM onupaloTCsl, Kak A y>Ke O0TMeyal, Ha YHUKabHbIA OnbIT,
UMEIOLLMIACA y Hac B wccnegoBaHWn JlyHbl U MaaHeT npu NOMOLLM as-
TOMaTUYECKUX annapaToB, YTO, KOHEUYHO, CHUDKAET HeobxoguMble
3aTpaThl.

CTOUMOCTb TEXHUYECKM CNOXKHOTO KOCMUYECKOTO  3KCMepUMEH-
Ta, CnocobHOro pewnTb BOMPOC O MexaHwusme opmupoBaHns JIyHbl,
4TO 6bl10 Obl OFPOMHbIM BKNALOM B HayKy, W ONpeaenMTb OfHO-
BPEMEHHO COCTaB NeTyunx Ha HO>KHOM nontoce, cocTasnseT ISO-
ISO MH py6. 3TO — C y4eTOM KOCMWYECKOrO annapaTa HOBOro no-
KONeHVs,, afanTWPOBaHHOrO K pakeTam cpefHero knacca Tuna «Mon-
Hus» U «Coto3». C WUCNONb30BaHWEM 3TOro annapaTa fanee MOXHO
6b110 6bl OCylleCcTBUTbL 3abop rpyHTa ¢ Poboca, cnyTHuka Mapca.
3To cTouno 6bl euwe 220-250 MAH pybnein u gano 6bl HayyHble pe-
3yNbTaTbl, BMNOMHE COMOCTABUMbIE C aMEPUKAHCKOW  nporpammon
JocTaBkum 06pasuoB ¢ Mapca, BO UYTO amepukaHLbl BKNaAbIBAIOT He-
“3mepuMo GonblUMe CpefcTBa.
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C pas6uskoil no rogam 3To cocTasuno 6bl 70-100 maH py6. /rog,
4yTOo cocTasngeT auwb 15-20 % 0T cpefcTs, Bblgensembix Poc-
CWACKAM  KOCMMYECKUM areHTCTBOM Ha (hyHAAMEHTalbHble ucche-
JoBaHMd. A cama 3Ta cTaTba cocTaenseT nuwb 15-16 % 6rog-
>xeta PKA.

A Xouy 3TWUM MOAYEPKHYTb, UTO pacxofbl Ha AYHHO-NNAHETHYIO
nporpaMmy cocTasuiM ©Obl  BMNOAHE [OCTYMHYK BeUUMHY [aXke B
MaclTabe HblHELHEr0 CKPOMHOrO  (QMHAHCUPOBaHWUS.

MosTomy s obpawakwch K BbICOKOMY COOpaHWi0O C MNpocbOoi U
npegno>keHnem: «[lasaiiTe cnaceM 3Ty UEHHOCTb — Hawy NyHHO-
MNaHeTHY  Nporpammys.

OHa MHoroobellatolla M NepcrnekTWBHA B HAyYHOM MniaHe.

OHa OpueHTUpOBaHa Ha WCMOMb30BaHWE 3KOHOMUYHBIX KOCMUYe-
CKMX annapaToB HOBOr0 MOKONEHMS.

OHa o0TBeYaeT HaWuMm HauWOHalbHbIM  WHTepecaMm U Mpe-
CTU>KHA.

M oHa Ham no cpeacTsam!

A npepnaratld BKIIOUMTb B pelleHue obllero cobpaHus  cnosa
0 «HeobX0AMMOCTMW pasBuMBaTb  WUCCNefoBaHWA JIyHbl U MAAHET,
KaK UMEKLMX nNepBOCTENEHHOE 3HAYeHWe [N Hayku U Byayulero
CTpaHbI».
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MPNOPUNTET «CIMNEKTPOB»

Bbino 04YeBMAHO M NOTMYHO, YTO Mocne nepuopa, Korga 6osbLias
YyacTb cpefcTts (50-70 %) no pasgeny «®yHLaMeHTa/lbHble KOCMUYECKue
MccnefoBaHUA» LWNa Ha NpoekT «Mapc-96», NPUopUTET Tenepb AO/DKEH
6bITb OTAaH acTpoM3nyecKol nporpaMmme.

3Ta NPUOPUTETHOCTb, OfHAKO, He Mofpasymesana MPakTUYecKoro
3aKpbITUA APYTWUX HampaBfeHWI, B TOM YMC/le TaKOro BaXkKHENLLEero, Kak
nuccnegoaHme JSlyHol U nnaHet. faxe B Te rogbl (¢ 1991 no 1996), korga
LOMUHUPYIOLWNM ObIN0 (hMHaHCUMpOBaHME npoekTa «Mapc-96», Ha npo-
eKTbl (PU3MYECKOro HanpasfieHUs Bblgensnoch cebiwe 30 % GrogxeTa.
3a 310 Bpems 6blIM 3anyuleHbl «MHTep6o» M «KopoHac». ®uHAHCUpO-
BaHue «CnekTpoB», XOTA U BblNO HEJOCTaTOYHbIM, BCE XXe MOoALepXuBa-
JIoCb Ha ypoBHe oT 12 fo 31 %. Kak s oTmeyvan, npojo/HKeHne nporpam-
Mbl «Mapc-96» B TeX 3KOHOMWUYECKUX YCNOBUSAX, KOTOPble HaCcTynuau B
Havane 1990-x rr., 6bI10 owWKNBKOA. CnefoBano cpasy e NepeopueHTU-
poBaTb KOCMMWYECKYI0 Mporpammy Ha AOCTYMHblE MO CPeAcTBam 3KOHO-
MWYHbIE M HAYYHO 3HAYMMble NPOeKTbl. Ho Torga Hafg Hamu BUCEN Npu-
3pak obszaTenscTs nepeq CLUA no coTpygHuyecTBy B COBMECTHOW Mpo-
rpamme uccnegosaHus Mapca. B aToT nepuof nosoxeHue 6bi10 ewe
“Yxe. Ecnn «Mapc-96», cobpaB Bce CWbl, elle MOXHO 6bl10 NOAMOTO-
B b, W annapat 6bln BCe-TakW 3anylieH, To «CnekTpbl», faxe XOTs Obl
[uH annapaT n3 3Toii cepuun, B 6amKailwme rogbl 66110 3anyCTUTL He-
BO3MOXHO. OTO noHuManu Bce. Ho cHoBa BcTaBan npuspak 06s3a-
TenscTs nepes CLUA.
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Yepes gBa mecsiya nocne rnoenn KA «Mapc-96» B hespane 1997 r.
«COBMECTHas POCCUINCKO-aMepUKaHCKas KOMMUCCUA NO 3KOHOMMWYECKO-
MY W TEXHO/IOFMYECKOMY COTPYAHWUYECTBY» (Komuccusa «YepHoMbIp-
AUH—T 0p») MNpUHANa LOKYMEHT, Ha3biBaBlwniica «COBMECTHOe 3asBfe-
HVe 0 cOTpyfHMYecTBe B 061acTV a3pOHaBTUKM U KOCMOCa», B KOTOPOM
roBOPU/OCH:

MpeacenaTen npaBuMTenbCTBa Poccuiickoii degepauum n  BuLe-
npeaugeHT CoefAnHeHHbIX LLUTaTOB AMepUKn C TNy6OKUM YA0BNETBO-
PEHMEM OTMeuyalT MPOAOMKAtoLeecs NNOA0TBOPHOE COTPYAHNYeE-
CTBO B 06MaCTV KOCMWYECKWUX HAyK, HayK O 3emne, B HabnoaeHuM 3a
3emneil, a TakXKe MO aspPOHABTWKe, OpraHu3yemoe KomuTeToM no
KocMmocy. Pe3ynbTaTOM 9TOi [AedATeNbHOCTU CTal MHOTOYNCIEHHbIE
[OCTV>KEHUS, NONyYeHHble 3a Mepuof BPEMeHW, MpoLLeaLniA  nocne
nepeoro 3acefaHns Komuccum B ceHTs6pe 1993 r. HayuHble U 9Ko-
HOMMYECKME MPEMMYLLIECTBA, CBS3AHHbIE C O06bLEAVHEHWEM YHUKANbHO-
ro onbita Poccun u CoeanHeHHbIX LLITaToB AMEpUKM B 3TUX 06-
nacTsx, no3BoMMAM 06eMM CTpaHam MPOABUHYTLCS [Aaneko Bhepes U
YNYUIIMAM >KU3HL BCEX Mtodel Ha 3emne. [MpeacesaTens NPaBUTENb-
CTBAa UM BULE-MPENAEHT NOAAEPXKMBAIOT CTOPOHbI B WX YCUINSX MO
NMPOZOM>KEHNIO M PACLUMPEHNI0  COTPYAHMYECTBA M OTMeYalT ero
nomb3y A7 acTPOMU3MYECKUX WCCNEA0BaHMA, uccnemoBaHuii  Mapca,
UCCNEeAoBaHMIA  OKpY>Katolleid 3eMmto Cpedbl, a TakXKe [/s NoBbllle-
HUS YPOBHS KOOPAMHALMM KOCMUYECKON [AesTeNbHOCT!.

B uacTHOCTM, npeacefaTen NPaBUTENbCTBA W BULE-Npesn-
[EHT OTMeyalT Crefylole AOCTUXKEHNs B AesTenbHocTu Komu-
TeTa no KocMmocy.

KOCMUYECKME HAYKU

Tekylwime  MpUoOpUTETbI  COTPyAHWYeCTBa:  npeacefaTenb
npaBuTeNbCTBA U  BULE-MPE3NAEHT HaLeNBaloT 06e CTOPOHbI Ha
aHanM3 UX [OeATEeNbHOCTW B WCCMEAOBAHMM MAAHET, acTPOHOMUM U
acTpousvKe [Ais ONPedeneHnsl WX COBMECTHbIX LENeii CoTpyaHu-
YeCTBa B 3TWX 06MaCTHAX. B YaCTHOCTW, OHM OTMEYalT BadK-
HOCTb COTPYAHWYECTBA B acTpoduanke W uccnefoBaHM Mapca,
BK/OYas:
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- obecrneyeHne nporpecca B paboTe no nporpamMme «CnekTp-
PeHTreH-Mamma», nepeoro amnapaTa W3 POCCUMIACKMX acTpodu-
3nyeckux obcepaTopuii cepus «CnekTp», C LEMbi0 ee 3aseplue-
HWS K MJaHuMpyemoMy CpOKy 3anycka annapaTta B 1998 r.;

- yqacTue Poccum B nporpamme CLLUA «Mapc Cepseiiep 1998 r.»,
BK/IOYAOLLee MNPefoCcTaBleHWe ONTWUYECKUX 3MEMEHTOB A1a  Op-
6uTanbHOro annapaTa W npubopa «Jlngap» [Ansg nocagovHoro
annapaTa.

COoBMeCTHble WCCnegoBaHMst  OyfylimMx HanpasneHuid  coTpyad-
HMYecTBa: npeAcefaTeNs NpaBUTeNsCTBA W BULE-NPE3MIEHT pac-
CMOTPEM COCTOSHWE MPOAO/KAIOWMXCA WUCCNeA0BaHUA NO  cnegyto-
MM COBMECTHbIM NPOEKTaMm:

- «Ha Mapc BmecTe».
- «[namsa», BKNOYas COBMEeCTHble HabmogeHns ConHua.
- «Jleg» — noneT K nyToHY.

OHM OTMeTUM, 4YTO 06esMm CTOpOHAM MpPeacTOMT NponTU
ewle 6OMbLWIOA MyTb B 9TWUX COBMECTHbIX WCCNELOBaHWAX, W NOOLLpU-
M WX Ha NPOAO/MKEHWE COOTBETCTBYHOLMX YCUINA.

O6e CTOpPOHbI 0CO3HAT Ba>KHOCTb oOcyllecTBaeHns B 2001 .
noneTa Ha Mapc, 06begMHAIOWEro MOoNeT POCCUMIACKOr0 Mapcoxoia,
3arnycKaeMoro pakeToHoCUTeneM «MonHus», U MNoneT  amepukaH-
CKOro  opbuTanbHOro  kopabns,  3amyCckaemoro pakeTOHOCWTEnem
«JenbTa». [locne nocagkyu Mapcoxoja amepuKaHCKWiA  opbuTanb-
Hbll Kopabnb 6yaeT o6ecneuMBaTb €My fIMHUKO CBS3W.  AMepUKaH-
CKME YueHble CMOTyT TMPUHATbL yyacTwe B 3IKCMEpUMEHTax, MpoBoO-
OMMbIX C WCMONb30BaHMEM Mapcoxoga, a pOoCCuiickme — B 3Kcne-
PUMEHTAX, MNPOBOAWMBLIX Ha 60pTY amepukaHCKoro OpbuTanbHOro
Kopabns.  OKOH4YaTenbHOE pelleHMe O  MNPOBEAEHUM  COBMECTHOro
noneTa B 2001 r. gOMKHO ObITb NpuHATO B 1997 r. OTOT mnoneT
MO>KET CTaTb MpeAWecTBEHHUKOM COBMECTHOrO nofeTa ¢ 3aja-
yeli OOCTaBKM Ha 3emnlo 06pas3uoB C MOBEPXHOCTW Mapca, KOToO-
pbii MO>KET OblTb NPOBEAEH B KOHUE CNeAylowero JecaTuneTws.
B sTOM noneTe POCCUMIACKWIA Mapcoxod MOr Obl  MCMOMb30BATHCS
ans noucka M cbopa 06pasuoB, KOTOpble 3aTeM OyayT AocTasne-
Hbl Ha 3emnto.
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3asBNEHUsT O MHOTOUYUC/IEHHBIX AOCTMXEHWUAX 6rarofaps COTPyA-
HWUYECTBY M O TOM, YTO 06€ CTpaHbl MPOABUHY/WCH AANEKO BMEPES U
YAYYLIUAN «©KU3Hb BCEX NIOAEN Ha 3emne», — He 60/iee UeM [eXYpHbIe
cnoBa. CyTb [JOKYMEHTa B TOM, YTO OH 3aKPen/seT Ty JIMHWUIO COTPYA-
HWYECTBA, Ha KOTOPOI HAcTOA/M aMepuKaHLUbl BO BPeMs BCTpPeun BO
dnopuge fBa Mecsla TOMy Hasag (CM. c. 78) M KoTopas 6blfa Hepeanu-
CTMYHA ANs Hac.

PyKOBOAMTENN TOCYAApCTBA HE CaMU MPUAYMbIBAOT NPOEKThl. Ho B
MX KOMMETEHLUN 1 OTBETCTBEHHOCTU Y6eauThCs B TOM, UTO MPUHMMAe-
Mble UMK 0653aTeNbCTBA BbINOSHUMBI.
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CEKBECTUPOBAHWE
NTAHETHOW MPOrPAMMBDbI

MexgayHapogHas KoHgepeHuus no JlyHe npowna ¢ ycnexoM. OHa
BEpHYyfla MHTepec K POCCMIACKMM KOCMMUYECKMM uccnefoBaHuaM. [Moka-
3ana, 4to Poccus HamepeHa urpatb aKTUBHYK POSib B WUCCNEA0BaHUAX
JlyHbl 1 NnaHeT. Mexay TeM, onacHas TeHAEHLUMS, 0 KOTOpoid ynomu-
Hanocb B LUTUPOBAHHOM BbIle AOKyMeHTe («[MporHos...»), Havana
MposABNATLCA.

BromkeT Ha 1998 r. Ha (PyHAAMEHTA/IbHbIE KOCMUYECKUE UCCnemo-
BaHMA [ONT0 He yTBepxfanca. BbiacHUNOChL, 4TO Ha Konnermn PKA ot
CoBeta PAH no kocmocy 6e3 fo/MKHOro 06CyXaeHus Obln npeAcTaBlieH
MPOeKT NPOTOKONa, B KOTOPOM MpakTUYecKuM BCe CpefcTBa npeanara-
NOCb BbIJENUTL Ha OCYLLeCTB/IeHNE NPOEKTOB «CnekTp», YTO 03Hayano
(haKTUYECKMN 3aKpbiTUe NAaHeTHON NporpamMmsl.

A otnpaBun nucbmo HO. C. OcunoBy, cunTas, 4YTO BOMPOC TaKoi
BAXHOCTW crefyeTt 06CyanTb He ToNbKO Ha CoBeTe Mo KOCMOCY, HO U Ha
Mpesnanyme PAH. Mpe3ungeHt PAH akagemuk HO. C. Ocunos Bbipasun
cornacve n Hanpaswui NMUCbMO TNaBHOMY YYeHOMY CeKpeTapio akajemu-
Ky H. A. lnata n ceoum 3amectutendam no CoseTy no Kocmocy. MeHs
noaaepxan akagemuk H. M. JlaBepoB. Hukonaii MaBnosuy JlaBepoB —
BuLe-npe3naeHT PAH, Kypupylowmii, cpean npoynx ero o6s3aHHOCTEN,
OTaeneHne Hayk 0 3emse, ¥ OAMH U3 Tpex 3aMecTuTenel npegcefaTens
CoBeTa Nno Kocmocy.
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_ L, 3aBTpa 5 NOXycb B GONbHULY, rfe Ha 3TOW Hedene MHe NPEACTOMT onepaums
i rnasa. oaToMy 5, BEPOSTHO, MPOMyLLly MOMEHT, Korga Ha Gnwkaiiem CoeTe Mo
ML;"“" Kocmocy wnm 3ameHsiiowem ero CosellaHun y axag. BAKoTenbHukosa 6OyfeT
W rnocTas/fieHa MOCMeAHAA TOYKa Ha pacrnpefefieHnn CPeacTs Ha (hyHAaMeHTaslbHble
'MccnefoBaHMA 3TOro rofa. Ha cocTosiBLUeiicA Ha npolunoii Hegene Konnerum PKA, ¢
yyacTveM akag, AABosipuyKa (MeHst He npurnawany, akag, AA.faneeB 3a rpaHuLeit)
B 06CY>X/aBLLIEMCA WUTOrOBOM [OKYMeHTe He Obl10 MPedycCMOTPEHO HUKaKWX CPeacTB
Julﬂ q! Ha nccnefoBaHna JlyHbl 1 MiaHeT.

: ; Ecnu, npocMOTPeTb CMMCOK MPOEKTOB, MPeACTaB/eHHbIX K (MHAHCUPOBAHWIO,
NErKo y6eanTbCst B TOM, YTO BCe OHU OT OTAeneHUst o6Leil (n3MKM 1M acTPOHOMUM
PAH. K artomy pobaBneH 6e3 Bcsikoro o6cyxaeHns Ha CoBeTe elle OAMH

acTpoM3NYECKUIA NPoeKT "VIHTerpan'.

MpegnoxeHHass nnaHeTHoli Cekupeir CoBeTa no  Kocmocy —nporpavma
ncenegoeaHua "JlyHbl™ 1 ""Mapca-®Poboca” - He eCTb Kakasi-TO HOBasi, HEOXMAAHHO
BCM/IbIBLLIAA MHMLMATVBA, KaK 3TO MbITalOTCA NpeActasuTb. OHa npu3BaHa 3aMeHWUTb
noTepreBLUMIA Heyfady MPoeKT “Mapc-96" M NpOfO/KMTL B HOBbIX YC/IOBUSIX U Ha
HOBbIX MPUHLMMAX HUKEM He OTMeHeHHyto PefepanibHy0 Mporpammy WCCief0BaHUA
nnaHeT.

JTa nporpavma OMMPaeTCcs Ha  KOHLEMNUMIO  HOBOrO  YHMBEPCASbHOro
KOCMMYECKOro anmnapara, pacciMTaHHOIo Ha pakeTbl CPefHero Kiacca v npegnonaraet
PeLLeHVie KOHKPETHbIX, BaXKHbIX /11 HayK O 3emne, 3aday. OHa OTBeYaeT BefleHUo
BPEMEHM MO 3KOHOMUYHOCTW. Peanmsaumsa npoekta 'JlyHa-Ino6* B 2001 rogy u
""Mapc-do6oc-IpyHT" B 2003 rogy notpeGyeT B CyMme 0Koso 600 MSH. py6reit.

Mexzay Tem acTpo(m3nyecKme NPOeKTbl, CUASALLME B MPOEKTHOM OTHOLLEHVUW B
[laNeKOM MPOLL/IOM, MOF/IOLLAT OrpoMHble cpeacTBa: 200-300 MAH. py6neli B rog.
[axe npu 3TOM, COBEPLUEHHO OYEBWAHO, YTO B Jlyulllem Ciyyae yAacTcsi 3arryCTuTb
""CnekTp-PI™, 3aTpaTMB TOMbKO Ha 3TOT OAWMH NPOEKT 6oMblUe CPeAcTB, Yem TpebyeT
peanuzaupst Bce NiaHeTHol nporpammbi fo 200S roga.

A He mory, rny6okoyBakaemblii FOpuii CepreeBud, He BbICKasaTb TPEBOry Mo
noBogy CTpaTerny (yHAaMeHTallbHbIX KOCMWYECKMX MUCCMefoBaHUi. MHe, KaeTcs,
BOMpoC 3acny>K|/|BaeT o6cyxaeHns Ha Mpesnanyme PAH.

HKUHA B A, - TS Sy ep,
Pkttt ln.u:', e _J’,__ »‘—&\_-/6 3.M.lamamon

I__N }EOHEiOh /B £ rrIlPETAPIH‘
2 LA, .
oy 9l
‘-’-ff?t"o‘




14. CekBecTVpOBaH/e MAaHETHON MpoOrpaMmbl 139

HWe OCTaBUTb A4N15 peanusauun Ha nepuog o 2005 r. TONbKO OAWMH MPOEKT
Ha Bblbop: nnbo JlyHa, nubo Poboc. Takoe pelleHWe MPUHANO PYKOBO-
Acteo PAH 1 pykoBogcTeo CoBeTa Mo Kocmocy. Bonpoc He o6cyxaancs Ha
CoseTe Mo KocMoCy. A MbiTancs BbIACHUTL cuTyauuio y H. I, JlaBeposa.
OH NoATBEPAWI, YTO TaKOe peLleHre COCTOANOCh U ero HafLo BbIMOMHAT.

To, 4TO PYKOBOACTBO ObINIO MOCTaB/IEHO Mepes BbIGOPOM, MOHATb
MOXHO. DKOHOMMWYECKOE U (PUHAHCOBOE MOJSIOXKEHME CTPaHbl BbIN0 Kpu-
TUYeckuM. Yepes ABa MecsiLa, B aBrycTe, CAYyYMICA U3BECTHbIA (UHaH-
COBbIi fethonT. Hagexpabl Ha TO, YTO B GAvKailne roAbl NOMOXKEHMe
M3MEHUTCH K NYYLLEMY, HE 0CTaBasioCh.

Y6expeH, 4To, eciin 6bl TOrga 66110 NPUHATO pelleHne 0TKasaThbes
0T HenocunbHOM nporpaMmbl «CMEKTP» U CKOHLEHTPUPOBATLCA Ha Bbl-
MOMHEHUW ropa3fo 60/ee 3KOHOMUYHBIX W BbIMTPBIWHbLIX B HayYHOM
OTHOLLEHUWN MPOEKTOB, K YUCNY KOTOPbIX OTHOCATCA UccnefoBaHus Jy-
Hbl, Halla KOCMWUYECKOW Hayka He mpuwna 6bl K TOMYy gpamaTuyeckomy
COCTOSIHUIO, B KOTOPOM OHa 0Ka3asach.

Ho oxupaaTb, 4To OYAET cAenaH Takoi Bbl6op, 6bi10 TpyaHo. Cyuie-
CTBOBa/IM MeXAyHapofHble 006s3aTeNnbCTBA B paMKax corfaweHus o
pOCCMIICKO-aMePUKAHCKOM COTPYAHMYECTBE B KOCMOCE, M3BECTHOIO Kak
«cornaweHne YepHombipanHa—Iopa». 3anafgHble MapTHeEPbl BAOXWUAN
K 3TOMY MOMEHTY B Hay4YHOe OCHalleHWe acTpoPU3NYECKUX CMYyTHUKOB
cepum «Cnektp» (0cobeHHO «CnekTp-PI») 6onee 300 MAH gonn. 3Tu
npuéopbl yXxe ANUTENbHOE BPeMA XPaHUNNUCL, ycTapeBana UX 3/eMEHT-
Haa 6a3a. 3ajepXka W HeonpefeneHHOCTb pasgpaxanu 3apy6exxHbIX
pa3paboTUMKOB M M3rOTOBMTENEl NpUBopoB.

Ecnu 6bl C Halled CTOPOHbI YECTHO M OTKPbITO ObINO 3asBIEHO, UYTO
Mbl He B COCTOSIHUW BbIMONHWUTb 06bLABMEHHbIE MPOEKTbI, 3TO 6bINO Obl
MOHATO HaWWMKW NapTHepamu MpU TOM 3KOHOMWYECKOM COCTOSIHUW, B
KOTopoM npebbiBana Poccus.

KoHeuHo, 0TKa3 oT nporpammbl «CnekTp» WM OTKNafblBaHVE €e Ha
[ONrWiA CPOK MpWBeNU Gbl K MOTEPSM, HaHEC/N Ylepd COTPYAHWYECTBY Ha-
YUHbIX TPYMM, CAOXMBLLUMMCS CBA3AM. Ecnn Obl peyb NpU MPOYMX PaBHbIX
YCNOBUSX LA O Bbl6OpEe, Kakyl Mporpammy B YCNOBMSIX OrpaHWYEHHOro
(hMHAHCMPOBaHNS Peann30BbIBaTb: aCTPOPU3NYECKYHD UK MaHETHYO, TO
TPYAHO 6bIf0 6bl BO3paxaTb, ecv Obl MpeanoyTeHMe 6bI0 OTAAHO acTpo-
tmsnueckoii. Ho cyTb Aena cocTosia B TOM, YTO acTpogmsmnyeckas mpo-
rpamMma, B TOM BMAe Kak OHa Oblia npefcTaBneHa «CnekTpaMu», He yKna-
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[blBanacb B peasibHble PUHAHCOBbIE BO3MOXHOCTW, & MNfaHeTHas — YyK/a-
AblBanacb. AKageMuKu, CTOABLUME 32 acTPO(M3NYECKMMM MpoeKTamu, npe-
KpacHO MOHUManW, — He MOFM He NOoHWMaTb, — 4TO «CnekTpbl» A0
2005 r. He nonetat. MNo3ToMy ecny HasbiBaTb BELM CBOMMWU WMEHaMW, TO
HY>XHO NPU3HaTb, YTO peasibHble MHTEPEChl Pa3BUTMA HayKu 6bian npu-
HeceHbl B XXKEPTBY MHTepecam KOPMopaTvBHbIM U BTOPOCTEMEHHbIM.

Bnpouem, peweHne 6bin0 MArkuM. [naHeTHas mporpamMma He 3a-
KpblBanacb, a NuWb ypesanacb, U Bbl6OpP €AUHCTBEHHOrO MpOeKTa oc-
TaBAANN 3@ NNaHeTHON CeKUMeil.

[ns MeHa 3To 6bl1 0COGEHHO TPyAHbIA Bbi6op. Oba mpoekTa — U
INyHa, n ®060Cc — B Hay4YHOM OTHOLLEHWUW NPeACTaBAANMCH UYpe3BblUYaiiHO
npvBnekaTeNbHbIMUA. B 06a npoekTa 6blAn BAOXEHbI U UA4EN, U OpraHu3a-
LUMOHHbIe ycunmus. WccnegoBaHua JlyHbl COAEpXKanu BaXHYK MpakTuue-
CKYI0 coCTaBfstoLyto. M03ToMy € rocyAapCTBEHHON TOUKM 3PEHUs UMe-
K, Noxanyi, npmopmTeT. HO rocygapcTBo B TOT MOMEHT CTOS/10 B CTOPO-
He OT KOCMMYecKnx npobnem. 3anyck Ha JIyHy 6bin 6onee 3KOHOMUYHBIM,
He CBA3aH C aCTPOHOMUWYECKMMMW OKHaMW W [aBaj B C/lyyae ycrexa CKo-
pyl0 HayuHyto otgady. C Apyroil cTopoHbl, B npoekTe «®doboc-IpyHT»
6bin 3aMHTepecoBaH 6onee LWIMPOKWUIA Kpyr muccnegosatenein 8 PAH: UMM
C TOYKM 3peHns Ganauctuyeckux 3agad, MIKW, koTopblil ye vmMen onbIT
3anyckoB Ha ®o6oc (MpaBfa, HeycnewHbIn B 1989 r.) 1 MOr OCYLIECTBUTL
6onee WNPOKWIA KPYr (HM3NYECKMUX 3KCMEPUMEHTOB, YeM MpW 3amnycke Ha
Nyny, MM MAW (B nepBoHaYanbHbIX BEPCUAX MPOEKTa paccMaTpuBa-
Nnacb BO3MOXHOCTb WCMONb30BaHWsA pa3pabaTbiBaeMblX UM 3/IEKTPOpEak-
TUBHbIX Apurateneid), FTEOXW — aHann3 [OCTaBMEHHOrO BeLlecTBa obe-
an reoxMmukam 60ratyro Hay4yHyt npoaykuuio. Kpome Toro, MOXHO
6b1/10 HafeATbes, YTo JlyHa ewwe Bo3bMeT cBoe. C ee uccnefoBaHneM un oc-
BOEHMEM CBfi3aHbl [ONTOBPEMEHHbIE UHTEPECHI, KOTOPble PaHO WX MOo3f-
HO OYZyT 0CO3HaHbl 06LLECTBOM W BMacTblo. MPOEKT e AOCTaBKU Belue-
ctBa ¢ Poboca 6bin yHMKaneH. Ecnin oTKasaTbCs OT Hero ceilyac, Bpsg
y[acTcA CKOPO BepHyTbCA. MpakTU4eckn 3T0 03Ha4ano 6bl MOJHbINA BbIXOL
13 nporpaMmmsl uccnefosaHns Mapca. MoaTomy Ana cebs a pewnn BbiCKa-
3aTbCA B MONb3Y Bbl6opa NpoekTa «do60c-IpyHT» 1 B 3TOM AyXe BbICTY-
MU Ha 3acefaHny cekuuun. 0 MHOTMX 370 6bIN0 HEOXUAAHHOCTLIO, NOo-
CKOJIbKY W3BECTHa 6Oblla MOA MPUBEPXKEHHOCTb K NpOrpamme Mccnefosa-
Hua JlyHbl. CeKuMs NpuHANa COOTBETCTBYIOLLEE pelleHue, NOATBEPAVB
O[JHOBPEMEHHO 3HayeHWe 1 HeoBXOAMMOCTb UCCef0BaHUA JTyHbI.
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PeweHune
Cekuun «IMnaHeTbl U Manble Tena CONHEYHOM CUCTEMbI»
Coseta no kocmocy PAH.
2 MoHA 1998 T.

1. Cekumsa «MccnegoBaHns nniaHeT U Manbix Ten CO/HEeYHON cucTe-
Mbl» MOLTBEPXKAAET NPaBW/ILHOCTL PaHee M30paHHON CEKUMel KOHLEenuum
¥ MPUHATOR MPOrpaMmbl, BKIKOYaKOLLEA nccnefoBaHns JlyHbl, Mapca u ero
CMYTHMKOB.

WccnegoBaHns JlyHbl HampaBfieHbl Ha ONpeAeneHne BHYTPEHHEro
CTPOEHMS JIyHbl, 3HaHNE KOTOPOrO MMENo Obl BXKHOE 3HAYEHWe 415 MOHW-
MaHVsi MPOUCXOXKAEHNS 3EMIN 1 ee PaHHER UCTOPUN.

WcenegosaHns doboca u Mapca npefcTaBnstOT CO60i BaHOE 3Ha-
yeHve Ans peweHns yHaaMeHTabHbIX NPO6/eM MCCNeA0BaHUI PennKTO-
BOro BewlectBa COMHEYHOM CUCTEMbI W MAHET 3eMHOI TpynMbl, Cpean Ko-
TopbIX Mapc 3aHMMaeT 0coboe MecTo.

CeKkums OTMEYaeT, YTO COKpaLLEeHWMEe MPUHSATON CEeKLMen nporpaMmbl
60O pacTarvBaHne MO BPEMEHW ee peanv3auuy HaHOCUT yuiepb mniaHer-
HbIM WCCMefOBaHUAM, U MPOCUT PyKoBOACTBO PAH mopaepxarb paspabo-
TaHHYHO paHee NPOrpammMy MAaHEeTHbIX UCCef0BaHUIA.

2. YunTbiBaa ykasaHue pykosogctsa CoseTa rno kocmocy PAH o Bo3-
MOXHOCTM B CO3[aBLUMXCA YCNOBUAX (DUHAHCMPOBAHWA TOMbKO OAHOrO
npoekta o 2005 roga, Cekums OCTaHaB/IMBAeT CBOW BblOOP Ha MPOEKTe
«Poboc-IpyHT», HanpaBneHHbIA Ha uccnefoBaHns Mapca U ero CryTHYKa
doboca, BKIOYasA JOCTaBKYy 06pa3LoB BellecTBa Poboca.

3TOT NPOEKT MMEET BaXHOE HayyHOe 3HayeHue, Mo3BONsfeT npubnu-
3UTbCS K PELUEHMIO aKTyaslbHbIX NPO6/1EM COBPEMEHHON MNAHETON0MMK, He
MOBTOPSIET 3apyOeXKHble MPOEKTbl, UCMO/b3YeT UMEKOLMIACS Hay4HbIA ©
TEXHWYECKWA 3afien, OTBEYaeT WMHTepecaMm 60/bLUMHCTBA WCCNefoBaTe lb-
CKUX Tpynn W opraHu3auuin. ONTUMa/bHbIA rof peanv3aumy NpPoekTa
«bo6oc-IpyHT» — 2003 rog,

3. MnaHeTHas cekuust obpailaetcsd K pykoBogctey Coseta PAH no
KOCMOCY C Mpocb60ii OTKpbITh (uHaHcpoBaHme OKP Mo npoekTy mccrne-
poBaHua ®oboca B 1998 r. Ha ocHose HWP, BbINOMHEHHbIX B 1997 r. (6a30-
Bblii BAPWAHT NPOEKTa AaH B NPUIOKEHNN).

ITpencenarens Ceximu
arkanemMuk A. A, I'azees
B kauectBe lMpunoxeHus Kk PeweHuo cekuun 6binn chopmynmpo-
BaHbl OCHOBHbIE MapamMeTpbl NPOeKTa.
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[puno>kexne

MPOEKT ®OBOC-IPYHT
(6a30BbIli BapuaHT)

OCHOBHbIe Hay4Hble 3aa4m:
VccnenosaHns doboca, BKIKOYas A0CTaBKy 06pasia seliecTsa doboca.
JononHuTenbHas 3afada: 1ccneaosaHns Mapca

CocTas 3kcneguumm:
PakeTa-HocuTenb: «Coro3-2/dperat»
MepeneTHbIi MOAY/b

Mogynb ans nocagkn Ha doboc
Mogynb ana uccneposaHua Mapca
BosBpaTtHas pakeTa

Cxema akcnegmuunu:

Crapt 2003 .
Mepenet 3emns—Mapc

OTjeneHne 1 nocagka MapcuaHcKoro Moayns

MogneT K Mapcy nepeneTHOro Moay”na 2004 .
dopmmpoBaHne opbuTbl, 65M3KoI K Pobocy

Mocagka Ha Poboc ®eBp.-mapT 2005 T.
PaboTa Ha nocago4HOM Mogyne

CTapT BO3BpaTHO pakeTbl ¢ doboca Maii-ntoHb 2005 .
Mepenet doboc—3emns

Mocagka Ha 3emnto MapT-anpens 2006 .
CTOMMOCTb NpoeKTa

(kpome cTommocTU pakeTbl 1 ycnyr BKC) 300 MAH py6.

Mo cpaBHEHUIO C NPUHATLIM paHee NaaHoOM Obl0 HECKONbKO M3Me-
HEHW, NOMUMO WUCKNOYEeHUs npoekTa «JlyHa-I'nob». B npepgllecTByto-
wem 6asoBom BapuaHTe «Mapc-Poboc-IpyHT» npegycmatpusancs fe-
CaHTHbIV annapaTt Ha NoBepxHOCTb Mapca ¢ MapcoxofoMm. 3Ta 4acTb 3KC-
neguumMm ¢ LUenblo  yNpoweHuMs npoektTa Oblna cHATa. PacyeTHas
CTOMMOCTb NpoeKTa yMeHbleHa ¢ 370 go 300 MaH py6. MpoekT 6bIa yT-
BepPX/eH B Ha3BaHUM «Po60c-IpyHT». [0 3anycKa OCTaBNeH MPEXHUA —
2003 r. Tak Kak paboTbl N0 YHHOMY MPOEKTY, NpefycMaTpuBaBLUNe 3a-
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nyck KA B 2001 r., 661 CHATbI, Ha NOArOTOBKY MPOEKTa OTBOAWUIOCH
5 net. CtoumocTb npoekTa 300 MAH pyb. COOTBETCTBOBaNa B LieHax ce-
peanHbl 1998 r. npubnusntensHo 50 maH gonn. CLUA (6e3 yyeTta cTtom-
MOCTW paKeTbl-HOCUTENS W YCNyr MyCKOBOro Kommnekca). B kauvecTse
pakeTbl-HOCUTENSA MNfiaHMpOBanachb pakeTa CpPefHEro Knacca € pasroH-
HbIM 6110KOM: «Cot03-2/dperat», CTOMMOCTb KOTOPO 6blna NOYTM B
3 pasa MeHble cToMMocTU «[poToHa». VHaye rosops, Bblfalowmiics
Nno CBOMM 3aflad4aM KOCMMWYEeCKMIn MNPOeKT npeAnonaranocb BbIMNOMHUTb
npu o6wmx 3atpartax 10-12 MAH 4onA. B rOA4.

TpyLHO 6bINO NPEANOoNOXMUTb, YTO U 3TOT NPOEKT 6yAeT Toprenm-
poBaH. Ero 3anyck OyfeT OTTeCHeH CHadvana Ha 2005, noTom Ha 2007,
3atem Ha 2009 r. MpoekT Ha JIyHy 6yaeT Hafgonro BblYEPKHYT U3 NIaHOB
KOCMUYECKON aeaTenbHocTU. Mpu aToM (BHMMaHue!) HU O4MH K3 anna-
patoB cepun «CnekTp» [0 CeroAHsawHero AHA (2009 r.) Tak U He 6ypaeT
3anylLeH.
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BK/TOHEHWE TIPOEKTA
«®POBOC-TPYHT» B ®KII

5 HoA6ps 1998 r. nmof npepcefatenbCTBOM 3aMecTUTENs reHe-
pancHoro aupektopa PKA HO. I'. MunoBa coctosnocb 3acegaHue Ha-
YyYHO-TexHnyeckoro coseta (HTC) PoccUnCKOro KOCMWYECKOrO areHT-
cTBa, nocssweHHoro utoram HWP un oTkpbiTuio OKP no npoekrty
«®oboc-IMpyHT». O6WMIA cueHapuil NpoekTa 6bin AONOXEH aKajemu-
kom A. A. laneeBbiM, a Hay4yHOe 060CHOBaHMe MpOeKTa MpeacTaBAeHO
akagemukom 3. M. NanumoBbIM. bBbl10 MogYepKHYTO, 4TO peyb uiet
He 06 mnccnegoBaHum doboca, a 0 AocTaBKe BewecTBa ¢ doboca. Ha
puc. 15.1, geMOHCTPUpOBABLUEMCA MPU YTBEPXAEHUN MPOEKTa, MoKa-
3aHO, YTO OONbLUMHCTBO CBEAEHWIA, HEOOXOAUMbBIX ANS AOCTVMKEHUS
Leneil NpoekTa, MOXET B6bITb NOMYYEHO TOMbKO NPW AOCTaBKe FPYHTa U
nccnefoBaHWM ero B 3eMHbIX nabopatopusx. MpoekT nonyyun HassaHue
«®060Cc-IpyHT», NpeanoXKeHHOe T[/aBHbIM KOHCTpykTOpoM [EOXWU
FO. A. CypKoBbIM, ywegwnm u3 xmn3Hu B 2005 r. B paspaboTke 061u-
Ka KOCMWMYECKOro annapara W cleHapus nofeta akTUBHOe yuacTue
npuaumanu 3. J1. AKum (n36paHHbIA YneHOM-KoppecnoHgeHToM PAH
B 2008 r.), uneHbl-KoppecnoHgeHTol M. A. Mapos, I'. A. lNonos (13-
6paHHble akagemmkamm PAH B 2008 r.), 3aM. reH. KoHcTpykTopa HIMO
nMm. NlaBouknHa P. C. KpemHes, K. M. MNwnuxagse n gpyrne yyeHole u
KOHCTPYKTOPBI.
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O Poncrrenno nm semectso Poboca pemectsy Mapca u SNC-meteoputos?
l!o/ ITO/ lﬁo
Coomuowenue Kr/Ar/Ne

Huewores im va @oboce yacTHiisl, BHOPOLICHHBIE ¢ NoBepxHOCTH Mapca?

Iouck u anarus makoeo Mamepuana

Conepxur 1 Doboc cielibl POTOCONHEYHOTO BelliecTpa?

H3omonnsie anomanuu

Bospact @o6oca
U/Pb, Sm/Nd, Rb/Sr, "2Hf /"W, *Mn/“Cr, #1 /'"®Xe, *Pu/ " *Xe

Hmeertca im Ha @oboce opraHuyecKoe BellecTBO M KAKOBA ero npupoaa?

[pucymcemeue amunoxucaom, HyKACUHOBbIX OCHOBAKWIL U dp,

CrnoxeH a1 Po6oc nepBUYHBIM WIH MpoLIeIHM InddepeHIHaLNIo
Mmarepuaiom?

@ @ ¢ © ¢

Coomnowenue REE

KaKoi Tn xummueckoro pakymoHnpoBaHus npetepnen ®oboc?
MwuHepanornyeckuii aHanu3

K kakomy THITy MeTeopuTOB 6/IH3KO 1o coctasy semectso Poboca?
”C/'ZC, D/H, llo/ I'.’o/ lﬁo

O

. Buytpennss crpykrypa ®oboca A Q:TOIIH(O NpH A0CTaBKe rpyrrra-

Celicmosonduposarue 6¢3 10CTABKH IPYyHTA

O Mopdonorus nosepxHoctHoro cnos @oboca
Budeousobpayxcenue, Gyposas koaonxka

Puc. 15.1. Bonpockl, KOTOpble MOryT 6bITb pelleHbl TO/IbKO Npu AOCTaBKe rpyHTa
(cBeTnbIl cekTop) U 6€3 AOoCTaBKM TpyHTa MpPUM NOMOLM AUCTAHLUOHHbBIX MUC-
cnepoBaHuii (TeMHas 4YacTb cekTopa)
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PELUEHWE
cekumm Ne 3 HTC Poccuiickoro KoCMUYeCKOro areHTcTBa

0T «5» HoA6ps 1998 r.

3acnywas 1 06cyamB:

* noknag Cekumu nnaHeT u Masbix Ten CosnHeuHoi cuctembl CoBeTa
PAH no kocmocy «O Hay4HbIX 3afiadax NaaHeTHbIX WMCCeAoBaHMiA U Mpo-
ekTa ,,do60c-rpyHT"» (A. A. lanees, 3. M. NanmoB);

e poknag HIMO mnm. C. A. NNaBouknHa 1 HUAMMSO MAIN «Toru Bbl-
nonHeHus pabot no Teme HUP ,Skcneamums™ n o nepesofe paboT B CTa-
oo OKP no npoekTy ,,®060c-rpyHT"» (C. O. Kynukos, I'. A. Nonos);

* onnoHupyrowme foknagel: LLHNWMawmHocTpoeHus (I. P. YcneHc-
Knin), opraHmsaumy «Arar;

* BbICTYN/IEHNS NPEACTaBUTENEN OpraHm3aLuii.

cekums Ne 3 Hay4yHo-TexHuueckoro coseta PKA

OTMEYAET:

.

PeweHnsamu Cekumn nnaHeT v Masnbix Ten ConHeuHoit cuctembl CoseTa
PAH no kocmocy onpegeneHbl MPUOPUTETHbIE HaMpaB/eHUs UCCNeaoBaHUin
Ten ConHeYHOl cUCTeMbI: uccnegoBaHve JTyHbl, n3ydeHue mManbix Ten Con-
HEYHON CUCTEMbl Kak Hambonee BEPOATHLIX HOCUTENel PEMMKTOBOrO BeLLle-
cTBa M mnccnegosaHme Mapca. Vcxogsa us pesynstatos HUP «Mapc-AcTep»,
«JlyHa-'Nno6» 1 «3Kcneauuus», BbIMOSHEHHbIX B 1997-1998 rofax, u BO3-
MOXHOCTW nposegeHns OKP B 061acTyi NnaHeTHbIX MCCNeA0BaHU TOMbKO
no ogHomy npoekTy, Cekupeldi nnaHeT M Manbix Ten COMHEYHOW CUCTEMb
Coseta PAH o kocmocy 6b11 BbIGpaH NpoekT «Poboc-rpyHT» (6aszosas H/P
«Qkeneayuusy»). CoseT PAH no KocMocy pekoMeHoBasl B YCTaHOB/IEHHOM
nopsifike OTKpbITh B 1998 rogy OKP no npoekty «®o60oc-rpyHT». OCHOBHbIE
Hay4Hble 3aa4n 3TOro MPOeKTa CBA3aHbI C UCCNefoBaHUaMU Manbix Ten Con-
HEYHOIA CUCTEMbI W, B YaCTHOCTK, crnyTHMKa Mapca — doboca. B HAP «3kc-
neAnLmMa» NPoBefeHbl MPOEKTHbIE UCCEA0BaHUSA MO CO3AaHNI0 KOCMUYECKO-
ro annapara HOBOTO MOKO/EHMS C 3M1eKTPOPaKeTHOM ABUraTe/lbHON YCTaHOoB-
Koin (BPLY), mpeaHa3HauyeHHOro A1 WUCCef0BaHWA MasbiX Ten W NiaHeT
CorHeuHoi cucTeMbl. B kauecTse nepsoit Lienn noneTa BbibpaHa 1 060CHOBa-
Ha 3aJa4a [0CTaBKW Ha 3emsiio 06pasLoB (hyHTa ¢ doboca 1 uccnefoBaHNs
doboca nyTem [ecaHTUPOBaHUSA 4O/rOBPEMEHHON aBTOMATUYECKON CTaHLMN.
[ns 3anycka KocMmuyeckux annapatos (KA) npefnonaraetcs MCnonb3osa-
Hue pakeT-HocuTeneli (PH) cpegHero knacca. Mpu aToM paccmodeHa BO3-
MO>HOCTb fleCaHTUPOBaHWA MUCCe0Bare/lbCckoro Moayna Ha Mapc.

HDOEKT 0TBEYAET HalUWOHa/IbHbIM MHTEPECaM Poccumn 1 nveet 601b-
LLO€ Hay4yHO€e 3Ha4dYeHue Oia UccnenoBaHUsa NPOUCXOXAEHUA WU 3BOMHOLMN
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Ten COMHEYHOM CUCTEMBI U U3YUEHWST OKOMOMNaHETHOM cpedbl Bonm3n do-
6oca n Mapca.

MpoeKT npeanonaraeT MCMOMb30BaHWE HOBbIX MPOrPECCUMBHBLIX Tex-
Honoruin (APLY, 3eKTBHbIE COMHEYHbIE SHEPrOYCTaHOBKM, HOBOE Gan-
NNCTUKO-HaBMIaLMOHHOE 06ecreveHne 1 Ap.) U MOXET CTaTb 6a30BbIM ANns
OyayLWX NepcrekTBHbIX pa3paboToK (BKIKOYas MPOEKTbl APYruMX Hanpas-
NEHNIA — acTpon3nKa, CONHEYHO-3EMHbIE CBSI3N).

<>

YuuTblBas U3M0XKEHHOE, a TaKkXe MPUHUMas BO BHUMaHWE Hay4Hyto
LlEHHOCTb NPOEKTa M HeoBXOAMMOCTb PasBWTMS HaLUMOHaNbHO Mporpam-
Mbl MJAHETHBIX UCCEA0BaHUIA,

cekuma Ne 3 Hay4yHo-TexHMYeckoro coseta PKA
PELWUNNA:

1. Ono6puTb pe3ynbTaTbl, NOMYYEHHbIE MPU BbINONAHEHUU HUIP «3kc-
neguumMs» Mo peLleHnto 3a4a4n CO3[aHUsA BbICOKOI(MEKTUBHBIX KOCMUYe-
CKMX CPeACTB HOBOrO NOKoneHns ¢ SPAY ans mccnefoBaHUA MnaHeT U ma-
NbIX Ten COMHeYHOW CUCTEMbl, U PEKOMEHLOBaTb MEPEBECTU YKa3aHHYHO
HWP B OKP — npoeKT «P060C-TpyHT».

CumntaTbh OfHOM M3 rnaBHbIX 3agad HMO wm. C. A. JlTaBOUKMHA Mpw
nposedeHun OKP «®do60oC-rpyHT» Ha OCHOBE BbIMO/HeHHbIX HUP paspa-
60TKy MHOrouenesoro MoaynbHoro KA HoBoro nokonenusi ¢ SPAY, opu-
EHTMPOBaHHOIO Ha Mcnonb3oBaHne PH cpegHero knacca, KOTopbIii SBUATCS
OCHOBO Ans OyAyLWX NPOEKTOB: MO MJIAHETHbIM N acTPOPU3NYECKMM UC-
CNeLOBaHNAM, MO U3YHEHNIO COMHEYHO-3eMHbIX CBA3EN.

PekomeHA0BaThb BbIMO/HEHME NepBoro atana OKP B o6beme TexHWue-
CKMX MpeasioxeHnii Havatb B |V kBapTane 1998 roga c mepexogoM K ac-
KWU3HOMY NPOoeKTpoBaHuio B 1999 rogy.

Mpy BbINOMHEHWN 3CKM3HOTO MPOEKTa 06paTUTL 0C060e BHVMaHME Ha
pa3paboTKy cucTeM ynpasneHus KA n ero mogyneit, nHterpauuto IPAY ¢ KA
W ero cuctemamu. Cuntatb HeOBXO4UMBIM MPOBEAEHUE UCTIbITAHWIA, NOATBEP-
XaaroLmx Tpedyembili pecypc CI/, ¢ NOBbILLEHHON YAENbHOI TAFON.

PeKOMeHJ0BaTb B Ka4yecTBe FO/I0BHbLIX OpraHm3aLluii no npoekty «®do-
60C-rpyHT»:

VIKM PAH n TEOXW PAH — Hay4HOe pyKOBOACTBO Nporpammoii u
pa3paboTKa KOMMEeKCa HayyHoW annapaTypbl;

HIMO um. C. A. JlaBouknHa — paspaboTka 1 co3faHue B LIe/IOM aBTO-
MaTUYECKOr0 KOCMMUYECKOro KOMIN/EKCa;

VMM PAH — 6annncTKo-HaBUraLMOHHOE 06eCneYeHue;

HUNMMS MAW — HayyHOe pyKOBOACTBO Mo 3SPAY n ee uHTErpa-
um ¢ KA, 6annmctuyeckoMy npoekTnpoBaHuto noneta KA ¢ 3PAY, Kowm-
M/eKCy HayyHoli annapatypbl (Bo3aeincTaune IPAY Ha KA).
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Takum 06pa3oMm, B COOTBETCTBUU C HeSlerKUMU A/1F NMAAHETHOro Cco-
obuiecTBa pewweHnsAMU NPOeKT «P0o60C-IpyHT» OblT NPUHAT B KayecTBe
e[IMHCTBEHHOr0 MpoekTa B 06N1acTn nccnefosaHus JIyHbl U NnaHeT Ans
BKNtoYeHna B KM Poccum Ha 2001-2005 rr. NccnegosaHus J1yHbl 6bi-
NN OTNIOXEeHbI Ha nepuog nocne 2005 r.

TekcT dPepepanbHOil KocMuyeckoid nporpaMmbl Poccumn opmupyeT-
CA reHepanbHbIM 3aKa34yMKOM, KOTOPbIM fBAfeTcA PocCuiicKoe Kocmuye-
CKOe areHTCTBO, W MpeAcTaBnseTca ANA YTBEPXAeHusA B [1paBuTenLCTBO
P®. ®KIT B uenom aBnseTcAd KOHPUAEHLMANBbHBIM LOKYMEHTOM, TaK Kak
COLEepPXNUT CBeAeHus, UMeloLWKe, B TOM 4yucre, 060POHHOE M KOMMeEpYe-
CKOe 3HauyeHue. KoOHeuyHO, pas3fgen, OTHOCAWMIACS K (hyHAaMeHTanbHOM
Hayke, He ABNSETCA CEKPeTHbIM. TeM He MeHee, M3 COOBPaXeHWiA Kop-
PEKTHOCTW i He Bydy ero BNpAMYyH LuTUpoBaTb. CKaxy TOMbKO, Y4TO Mpo-
eKT «Poboc-IpyHT» 6bIn BKAOYeH B PKIT co cpokoM ucnonHeHus 1999-
2010 rr. ind ONbITHOrO YNHOBHMKA 3TO 03HAYaET, YTO MPOEKT He npef-
HasHayeH ang 3anycka fo 2005 r. YKasblBaemble AaTbl 0XBaTbIBAlOT BECb
CPOK paboTbl Haf MPOEKTOM: OT Hayana NPOoeKTMPOBaHWA, 3anycka u Ao
NONHOro 3aBeplleHnss npoekTa. MpoekT «Poboc-IpyHT» 3aBepLUaeTCs
JocTaBkoi rpyHTa ¢ ®o6oca Ha 3emnto. 31O No 6anIMCTUYECKUM pac-
yeTam npom3oiget uepe3 3 roga nocne 3anycka. CnepoBaTefnbHO, CO-
rnacHo 3anucu B ®KII, 3anycKk MOXHO ocyuiectsuTtb B 2007 1., T. e. 3a
npegenammn gecteus ®KI Ha 2001-2005 rr. MoHATHO, uTo B ®KI Ha
cnefyoWwunii CpoK Aatbl MOXHO CKOpPPeKTMpoBaTb. Takum ob6pasom, uc-
MOSIHEHWE MPOEKTOB MNAaHEeTHOW MporpaMmbl BbIBOAMIOCH 3a Npegesbl
2005 r. n gaxxe ganee. JT0 ObINO IYKAaBCTBO, C KOTOPOro, Kak MHE KaXeT-
Cd, Havanucb cTpartermyeckue npocyetbl Kak PKA, tak un Coseta no
Kocmocy PAH.



CTPATEIM'MYECKWME TPOCYETDI

MogyepknBaHMe [0OCTaBKM TPyHTa Kak [NaBHOM 3ajayu nNpoekTa
«®060C-IpyHT» He 6bl10 NUWHUM. [leno B TOM, YTO B CTPYKType ro-
NOBHOTro MHCTUTYTa PAH B 06nactm kocmmyeckux uccnegosanmin KA
HeT nogapasfeneHuii, 3aHUMAKOLWMXCA Ha [O/HKHOM YPOBHE aHann3om
BeLLecTBa, NMaHeTON0rMein M KOCMOXUMMEN. DTa 4acTb KOCMUYECKUX
nccnefoBaHWin 1 paHblie 1 Tenepb 6blna npeporatmeoii TEOXMWU, uTo,
KCTaTu, 3aKpenyieHo B ouuManbHbIX LJOKYMEHTAX.

370 6bII0 NPUUMHOIN PacXOXAeHWiA B3rNA40B Ha COAepXKaHue mnna-
HETHbIX uccnegoBaHuii mexagy WKW n TEOXWN. 3T pacxoxgeHws npu
MPOABMEHNN OOBEKTUBHOCTU W B3aMMOMOHWMAHUA CrIAXWUBaINCL W MNpe-
ofonesannce. MKW, ckaxxem npsamo, He 6bl1 3aMHTepecoBaH B JOCTaBKe
thyHTa ¢ doboca, B UCCNe[OBAHNMN KOTOPOrO B 3eMHbIX 1ab0paTtopusax oH
He MOr MPUHATL Cepbe3HOro y4yactus. MoaTomy 6Gbina onNacHoOCTb, YTO B
MHTepecax YNpoLeHNs U yhelleBneHns npoekta (4To, KOHEYHO, NpuBeT-
cTBoBanoch 66l pykosoacTBoM PAH n PKA) UKW nosegeT feno K Tomy,
4yToObl BLITECHWUTL M3 MNPOeKTa 3ajayy LOCTaBKM (yHTa. TeHAeHuus K
3TOMy CTafia NposBNATLCA 0COBEHHO OTYUET/IMBO, KOrda MpakTUYecKoe py-
KOBOACTBO MHCTUTYTOM CTan0 YXOAWUTb U3 pPyK akagemuka A. A. aneesa
B pesy/ibTaTe ero npodeccupytollero 3abonesaHus.

B nepeuncnieHnn OCHOBHbIX 3aday npoekTa «®o6oc-IpyHT» B f0-
KyMeHTax, KOTopble roToBuiMce COBETOM MO KOCMOCY, Ha MepBOe Me-
CTO CTaBWIUCL (PM3NYECKME IKCMEPUMEHTBI. MoAYEPKMBaIachk KOMMIEKC-
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HOCTb MPOEKTa, ero MHOTOLeNIeBOI XapakTep; He06X0AUMOCTb AeTalbHO-
ro uccnefoBaHWsA BellecTBa Ha MecTe MOCajKM TenemMeTPUYECKUMM
CPeACTBaMM Ha TOT C/yyail, ecnn He yAacTcs AOCTaBUTb FPYHT Ha 3emMto.
HakoHew, Ha 3acefaHun HTC PKA, Ha KOTOpOM 06CyXganuncb pesynbTa-
Tbl 3CKM3HOro npoektmpoBaHus KA «®oboc-IpyHT», npegcTaBUTeNb
VKW BbicTynun ¢ fokKnagom, B KOTOPOM MpPO3BYyYaso npepsioxeHue pas-
6uTb NpoekT Ha gge 4yactu. CHavana npousBecTn 3anyck KA k dobocy
6e3 pocTaBKM (PyHTa, O(haHUYMBLIMCL (PU3NYECKUMM W TenemeTpuye-
CKUMM 3KCNEepMMeHTaMK, a cnefyowWwnii annapaT 3anycTuTb 4na oTéopa u
[LOCTaBKU (PyHTA. MHe npuLLNoch pesko BbICTYNUTL Ha 3ToM HTC. AcHo,
YTO HMKAKOro BTOPOro 3anycka Ha P060C B (PMHAHCOBbIX YCNOBUAX, B KO-
TOPbIX Mbl HAXO4UNUCL, He ByfeT. 9TO — 3aMacKupoBaHHas NogMeHa Toi
Lenn, pagum KOTOpOiA npoekTy «®do60c-IpyHT» Obin OTAAH NpPUOpPUTET.
MpaKTU4Yeckn 3T0 — MOBTOPEHME MUCCMM MPOEKTOB «D0oboc- 1»/«Doboc-
2», HeypayHo npoBefeHHbIX WKW B 1988-1989 rr. Ho ecnu Torga atu
MPOEKTbl NPEeACTaBNSANN 3HAUNTENbHbLIA Hay4HbI MHTEpPEeC, TO ceiAvac, Mno-
cne NpeanpuHATBIX aMepuKaHuaMu W NaaHWpyeMbiX UMW aKTUBHBIX UC-
cnefoBaHuii Mapca, NpoekT uccneposaHus doboca TeneMeTpuyecKUMu
CPefCTBaMM OKaXETCS COBEPLUEHHO 3aypsfHbIM B YuCne ApYrux uccnego-
BaHMn Mapca. B ro BpeMsi Kak gocTaBka BelecTsa ¢ ®oboca, T. e. U3 30HbI
Mapca, 6yaeT YHWKalbHbIM [LOCTMXXEHMEM, WMEIOLMM MNepBOCTENEeHHOe
3HaYeHMe B MUPOBOM PeTUHIe KOCMUYECKNX UCCNef0BaHUN.

[JeHer Ha npoekT «®ob6oc-IpyHT» Ha 2000 r. BbigeneHo 10 maH pyo6.
370 BCero 3 % oT 06uwiero ¢pmHaHCMpoBaHMA No cTatbe 1.6 depepanb-
HON KOCMMWYeCKOW nporpaMmbl «PyHAaMeHTanbHble KOCMUYECKUE WC-
cnefloBaHMA», KOTOPO pacnopsbkaeTcs B KayecTBe 3akasumka PAH.
MWHMManbHOM CyMMOI ANS BbINOMIHEHWA PaboT MO 3CKM3HOMY MpPOEK-
TMpoBaHuio 66110 30 MAH py6.

B aToin cBa3sm B HoA6pe 1999 r. FTEOXW o6paTunica K npesngeHTy
PAH HO. C. OcunoBy ¢ npocb60ii: a) NOATBEPANTb nepes Poccuiickum
KOCMWYECKUM areHTCTBOM TOYKY 3peHus PAH O BbINOMHEHUW MpPOEKTa
«®0o60c-IpyHT», 6€3yCNOBHO, B BapMaHTe C JOCTAaBKOWM rpyHTa; 6) n3bl-
CKaTb BO3MOXHOCTb BblgeneHns B 6rogxkete Ha 2000 r. no ctatbe «®PyH-
[aMeHTaNbHble KOCMUYECKMe UCCNe0BaHUA» Ha NPOeKT «Poboc-IpyHT»
cpeacTte B pasmepe 30 mMiH py6. Bbin ewe OauH NYHKT: B) MOALEpXaTb
npeanoXeHne o nNpopaboTKe MNPOMbLILWNEHHOCTHI0O M AKafeMueinl Hayk
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MCMOMb30BaHNSA NIETHLIX UCMbITAHWIA KOCMMYECKOro annapaTa B MpoLec-
ce MNoAroToBku npoekTa «®oboc-IFpyHT» ANd OAHOBPEMEHHOIO BbINO/-
HEHMS! Hay4YHOro MpoekTa uccnegoBaHua JlyHbl. MocnefHWiA NYHKT 03-
Havan cnegytowee. CyllecTBoBasa MPaKTUKa UCMbITaHUA KOCMWUYECKOro
annapata, roTOBMBLLEroCs AN ANUTENbHOrO NosneTa B JanbHUIA KOCMOC,
He TOMbKO B HA3eMHbIX YC/MOBUSX, HO U B KOPOTKOM Op6uUTasibHOM none-
Te, 4YTOObLI y6eanThcA B paboTOCMNOCOBHOCTM BCEX CUCTEM B peanbHbIX
YCMOBMSIX KOCMWYeCcKoro noneta. «®o6oc-IpyHT» 6bin M3 ymcna Takux
MPOeKTOB, TPeOYOWMX NETHbIX UCMbITaHWA. B faHHOM cliyyae NeTHble
ucnoitaHns KA «®oboc-IpyHT» BMeCTO OpOWUTaNbHOr0 noneTa pasym-
HO 6bI10 COBMECTUTb C UCC/EA0BaTEIbCKMM NOeTOM K JlyHe.

POCCUINCKAA AKAIEMVS HAYK
OPIEHA JIEHVHA V1 OP[EHA OKTHBPSCKON PEBOTIFOLIA

WHCTUTYT FEOXMUU N AHANTUTUYECKOW XM
uMm. B..BEPHAZICKOIO (FTEOXW)
117975 Mocxea, I'CTI-1, yluus Kocsirums 19,

Teneon: (095) 137 1484, Terexc: um)rnunu Teaerafn: 111141 KAPCT
Tenedmxc. (095) 938 2054. 32 nowra: GALIMOY@geokhi.mek su

ch.l\b 13110-_Q4 - |
I 1994 r.

Mpe3naeHTy Poccuiickoll akagemMmui Hayk
akagemuky HO. C. Ocunosy

I"ny6okoyBakaemblid KOpuii Cepreesuy,

Kak a1 pgoknagbiean Bam, B HacToslLlee BpeMs B CBA3W C pasBUTUEM
MPeaCcTaB/IEHNA O MPOUCXOXKAEHWW, CTPOEHUW 1 3BOMOLMM Ten COHEYHOVA
CUCTEMbl B KOCMUYECKUX WCCMELOBAHUAX MPUOPUTETHBIMU CTaHOBATCA
nonetbl KA, KOTOpbIE HeCYT Ha BOPTY He TOMbKO Hay4HYHo annaparypy, Ho
1 LOCTaBNAOT Ha 3eM/t0 06pasLbl BHE3EMHOMO BELLECTBA.

B HacTosiLee BpeMs YTBEPXKAEH Y HAXOAWUTCA HA 3Tane OnbITHbIX KOH-
CTPYKTOPCKMX PaboT npoekT «Poboc-MpyHT», npegycMaTpuBatoLLmii aoc-
TaBKy Ha 3em/0 06pa3LoB rpyHTa co cnyTHuka Mapca (3anyck KA k ®o-
6ocy nnaHupyeTcs B KoHLUe 2004 r.).

CnepyeT MOAYEPKHYTb, YTO B COMOCTaBMIEHUM C NPOEKTaMK, NnaHu-
pyembiMn B HacTosee BpemMs NASA, ESA n NASDA, npoekt «Poboc-
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pyHT» OyOeT MMeTb Cepbe3HOe M KOHKYPEHTOCMOCOGHOe HayyHOoe 3Haue-
HVie, HO TONBKO B C/lyyae [OCTaBKWM BELLECTBA Ha 3eMN0 U B 3aniaHupo-
BaHHbIE CPOKW.

B HacTosLlee Bpems 3aBeplueHa paboTa Hag «TeXHUYeCKUMU npea-
noxxeHuaMU». OHK nognexar yTeepxaeHuto B PKA 10 gekabps 1999 roga.
Ha cnegytowmin atan «3CKM3HOMO MPOEKTUPOBaHWA» BblgeneHo 10 MaH
py6neil. DKOHOMUYECKME pacyeTbl MOKa3bIBaKOT, YTO A1 BbIMO/HEHNS 3TO-
ro sTana Heobxoguma cymma He MeHee 30 MfH py6neit. HepgoctatouHoe
(PMHAHCMPOBaHWe 06peKaeT NPOEKT Ha HEBbIMOHEHNE.

MpoekT «Poboc-IMpyHT» co3faeTcs Ha ocHoBe KA HOBOro MOKOMEHWS C
UCMO/b30BaHVEM PaKeT CpefiHero Knacca, MPUMEHEHNEM 3/1EKTPOPEaKTUBHBIX
[JBUraTeneil HoBbIX CUCTEM yrpaBneHns. Mo3ToMy Ansi HaAeXHOCTW MPOoeKTa
noTpebyeTcs NpoBefieHNe MUCMbITareNbHOro 3anycka. LlenecoobpasHo 6bi1o
6bl COBMECTUTb 3anyCK, UMEKOLMIA VHXXEHEPHOE 3HAYEHVE, C BbIMOMHEHNEM
Hay4HOIN 33daunM — unccnefoBaHuem J1yHbl. 3TO MO3BOUT SKOHOMUYHO pe-
LUMTb MO CYLLECTBY ABE Hay4Hble 330a4M MepBOCTENEHHOro 3HaueHus. Kak
W3BECTHO, MPOEKT uccnefoBaHWa JlyHbl Nof faBneHWeM 06CTOATENLCTB OKa-
3a/cA OTOABMHYTBLIM, XOTS OH HanpaB/ieH Ha peLleHue HayuHbIX MpobreM,
3HaueHue KOTopbIX Bam XOpOoLLO M3BECTHO, U ODULIMAIBHO NOJJEPKaH B [0-
KyMeHTax 3-1 MexxayHapoAHO KOH(epeHLMN Mo UCCNesoBaHNIo JTyHsl.

B cBs311 C M3MI0XEHHBIM 06paLlatock K Bam ¢ npock6oii:

a) noaTBepauTh nepef PKA TouKy 3peHnst POCCUIACKOI akafieMun Hayk O
BbIMO/IHEHUN NpoekTa «®o6oc-IpyHT», 6e3ycrioBHO, B BapuaHTe C
[OCTaBKO rPyHTa;

6) W3bICKaTb BO3MOXHOCTb BbleneHus B GromxkeTe Ha 2000 rog no crarbe
«PyHaMeHTa/lbHble KOCMUYECKME WCCNef0BaHWUsA» Ha MPOeKT «do-
6oc-MpyHT» cpeacTs B pasmepe 30 MAH py6neii;

B) MojfepXaTb MpeanoXeHWe 0 NpopaboTKe NMPOMBILLNEHHOCTLIO U AKa-
JOEMUENA HayK MCMOMb30BaHWA NIETHLIX MCMbITaHUIA KOCMWUYECKOro ar-
napaTta v npowecca NOAroToBkyM npoekta «®Poboc-IpyHT» Ana ofHo-
BPEMEHHOI0 BbIMO/IHEHUA HAYUYHOro NPOeKTa UccnefoBaHus JyHsbl.

Aupexrop

AKaleMHK " - * 9. M. N'anumor

“WHA
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Ha nucbme KO. C. Ocunos caenan cregylowyo pesontoumo:

AKk. A. A. Bospuyky,

AK. B. A. KoTenbH1KOBY

MpegcTasnfeTcs, 4TO BOMPOC NO MNYHKTY a) cTasuTca abeo-
MOTHO npasunbHO. [logdep>kmBailo NyHKT B). o NyHKTY 6) npoly
JaTb NPesjioXKeHus.

Mocne atoro nucbma n pesontounm HO. C. Ocunosa ABHLIX NOMbI-
TOK MOAMEHWUTb MPOEKT AOCTABKW BELLECTBA MPOEKTOM N8 (PU3NUYECKUX
M3MepeHnii He genanocb. Ho nNpmxoamnocb 6biTb HACTOPOXE, TakK Kak,
ecnim B MNpejnycKoBOi nepuog rpyHTo3abopHas cucTema Obiia 6bl He
roToBa, MOXHO Obl/I0 MOCTABUTbL BONPOC TaK: AMBO CHATb MPOEKT, 1160
BbINO/IHUTL BCKO OCTafibHYl nporpammy, 6e3 [OCTaBKW TPYHTa, 4TO
nydwe, yem Hu4ero. Mpobnema obocTpsnack TeM 06CTOATENLCTBOM,
yto PKA nopyuynna W3roTtoBfeHWE TpPyHTO3abOpPHOro yCTpoOiCTBa He
KB nm. B. A. bBapMuHa, MMmeBLUIeMYy OMbIT MPOEKTUPOBAHUA T[PYHTO3a-
6OpHOro ycTpoiicTBa A/ aBTOMaTMYeCKOW JOCTaBKM 06pa3uoB c JlyHbl,
a HIMO um C. A. JlaBoukuHa. B cBoto ouvepegb, HIMO wnm. C. A. JlaBou-
KnHa rnepenopyumnno aty paboTy B nopsgke cybnogpsga MKW. B npoek-
Te [LOKYMEHTa, pasrpaHuynBaroLLero 0643aHHOCT No NpoekTy «doboc-
pyHT» mexay Tpems rofoBHbiMu opraHusaumamun: HMO um. C. A. fla-
BOUkMHa, KN n TEOXW (ero nofnucbliBatOT PyKOBOAUTENU 3TUX Op-
raHusauuin), — OTBETCTBEHHOCTb 3a FPyHT03abOpHOE YCTPOMCTBO BO3-
naranacb Ha WKW. FTEOXW Hactoan Ha TOM, 4TO6Gbl OTBETCTBEHHOCTb
ocTtasanacb 3a HIMO um. C. A. JlaBoukuHa. EcTb Bce-Taku pasHuLa me-
XAy COofepXaHWem MOHATUA OTBETCTBEHHOCTW akafeMW4eckoi u rocy-
[ApCTBEHHON OpraHM3aunn. Y4eHole MOryT pa3BecTW pykamum — He Mo-
Ay4Ynnocb, mon, u Bcé. B nNpon3BOACTBEHHON OpraHu3auMm OTHOLIeHue
K NOHATUIO «OTBETCTBEHHOCTb» 60/1€e CTPOroe.

Uto KacaeTcs (DMHAHCOBOW CTOPOHbI, TO B MNAaHe pacnpepeneHuns
(hMHaHCMpOBaHWA OCTanucb BCe Te Xe 10 M/IH, HO CO CCbIIKON Ha Heob-
XOAMMOCTb W3blCKaHUA ewe 15 MAH ANA BbINOSIHEHWA 3ajaHusa Mno ac-
KM3HOMY MPOEKTUPOBAHUIO.
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"YTBEP>XXOAON,
Mpe3ngeHT PocaproM*/~»
aKagemvisi na

13 * «naJrANKA

0

"YTBEPYXOAIO"
eHepasbHb I AVPEeKTop
PoCCUiicKoro abHaLHOHHO-

"J2_"juipijd_2000r.

QTOKON

pacnpegeneHns (rHaHC1poBa
HapumoreosasHaaeRpA eREaepal
(fata nnaHMpyemoro nycka) H

a ofvrenn pa6ot

IbHO

/| NpCERTaMHI

BaHWA,

TbIC. py6nei**'

OlMbITHO-KOHCTPYKTOPCKWE PABOTbI

VKW PAH
«CnekTp-PIM»(2002 r.)* HMO um. C. A. J/laBou- 95 000
KvHa
«CnekTp-P» (2003-2005 rr.)*" | AKL, @1 AH 13 000
«CnekTp-Y®» (2003-2005 rr.)*' | MHACAH 12 000
«Bcnneck» (1994, 1999 rr.): dTN PAH KB 3000
(«KoHyc-BuHa», «KoHyc-Ax») «APCEHA/»
«MTerpan» (EKA, 2001 r) | KHML UM M.B-Xpy-1 g4 509
Hu4YeBa
«MC-2001» (HACA, 2001 r.) VKN PAH 4200
«Mapc-3kcnpece» (EKA,
2003 1) VKW PAH 450
«OBOC-TDVHT VKW n TEOX PAH
(2005-200F;yrr y* HIMO um. C. A. NaBou- 10 000™**
' knHa HAW TIM3 MAN
«MHTep6on-1, 2x: VK PAH
(«MHTEpOON-1» — 1995 1., HMO um. C. A. JlaBou- 15 000
«MHTep6oN-2»— 1996 r.) KWHa.
AYOC, B TOM yucre:
«AM3KC»(1991 r) MN3MWP PAH _250_
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«KopoHac-W» (1994 r.) N3MNP PAH 900
«KopoHac-®»(2001 r.) N3MUP PAH 50 000
«KopoHac-®oToH» (2002 r)* MU 7800
«BMOH-12»(2002r.)* K”\élana;:‘H LCKB 2000
«OkeaH-O» (1998 r.) NP3 PAH 200
NTOIO no OKP 293 800
HAYUHO-UCCNEOOBATE/ILCKVE PABOTHI (HUP)
NTOIro no HAP 12 000
NTOIO no pasgeny 16 305 800

*) [aTtbl 3anycka YTOYHSHOTCA €XEerogHo B 3aBMCUMMOCTU OT 0Obema
BbIJENAEMOr0 (PMHAHCMPOBAHMS.

**) PacnpegeneHme 06beMOB (DMHAHCMPOBaHWS MEXAY OpraHu3aums-
MW-UCTIONIHATENIAMWN  OCYLLIECTB/IIETCA COBMECTHBIM PELLEHNEM 3TUX Opra-
HU3aLIWA.

**%) C y4eTOM HEOOXOAMMOCTY BbIAENEHNS LOMOMHUTENBHO 15 M/H py6.
Ha BblIMosiHeHue 3.

TepMnH «C y4eTOM» OcCTaBnsieT cBob6ogy [AENCTBUIA TOMY, KTO
[O/DKEeH yuuTbiBaTb. Hanpumep, Ha AeMOKpPATUYeCKOW BOMHE B Hauane
1990-x IT. gMpeKTopa akagemuyeckoro WHCTMTyTa Bblibupanu n3 ymcna
«MOAAePXKaHHbIX COBPaHMEM HayUHbIX COTPYAHWUKOB» WHCTUTYTa. Bbl-
6opbl mpoucxogunn Ha cobpaHun otgeneHus PAH, K KOTOpOMy OTHO-
cuncs VIHCTUTYT, T. e. akafeMuKamu v YeHaMu-KOppPecrnoHAEeHTaMu, HO
TONbKO U3 yucna Tex, KTo Habpan 6onbwe 50 % ronocoB B UHCTUTYTE.
3TO yCTpPaHAN0 BO3MOXHOCTb HaBA3bIBAHUA KONNeKTMBY WIHCTUTYTa TO-
ro, koro IHCTuTyT BMAETb CBOMM LMPEKTOPOM He XoTen. Ho notom 3Tto
MONMOXEHNe OTPefaKTMPOBaNW: «BbIGUPAKOTCA C YYETOM MHEHUS KOfl-
nekTnBax». B Takoi pefakumm oHo notepsno ob6ssatenbHocTb. Kak noka-
3a1 nocnejyowmnii onbiT, BoIOOPbI B KOANEKTUBAX MOTEPSANN MNpakTuye-
CKuii cMbicn. OTAeneHne «MHEHMe YYnUTbiBan0», HO peLlano BOMPOC He-
3aBMCKMO OT HEro.

Tak u 3gecb. PeanbHo octanock 10 MAH py6. «YunTbiBaemble» fo-
MoJSIHUTENbHbIE 15 M/IH TaK U He NOSIBUNUCH.
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POCCUNCKAS AKALIEMUWA HAYK
COBET NO KOCMOCY
11701 rcnmau:n. n.u:nw 14 x mg}gﬁ
Na 10310 - 024 “14“ anpenn 2000 r.
Ha Ne
¥ 1

OvpekTopy UHcTUTyTa

reOXVMUN 1 aHAMTUYECKOR XUMUK
um. B. N. BepHagckoro

akagemuky 9. M. Nanumosy

nybokoyBaxaeMblil dpuk Muxainnosumy!

Hanpaenatwo Bam BbinncKy M3 «lMpoToKona pacnpefeneHns uHaH-
CUPOBaHNA MeX[Yy KOCMWYECKUMU MNPOEKTaMWU Hay4yHOro HasHayeHus
depgepanbHOn KocMmyeckoir nporpammbl Poccuy Ha 2000 rog», yTBep-
XAeHHoro npesungeHtom PAH akagemuvkom HO. C. OcunosbiM ¥ [eHe-
panbHbIM AnpekTopom Pocasuakocmoca HO. H. KontesbiM 13 anpens
2000 roga. YkasaHHble B [MpoTokone 06beMbl (hPMHAHCUPOBAHWUA SABMA-
I0TCA OCHOBaHWEM [1A 3aK/NOYEHUA rOCYAapCTBEHHbIX KOHTPaKTOB (fo-
MOMHEHWI K paHee 3aK/IOYeHHbIM KOHTpakTam) no MpoekTam pa3fenos
OKP n HWP.

Mpowy Bac gatb ykasaHus O MOATOTOBKe PeLUeHWid Mo pacnpegene-
HWIO 06bEMOB (DMHAHCUPOBAHWS MEXAY Y4YaCcTHUKaMn NpoekToB «doboc-
pyHT» (pas3gen OKP) n «JlyHa» (pasgen HUP).

MpunoxkeHune: ynoMaHyTasa BbINMCKa Ha 1 nucre.

3amecTuTenb npepgcepartens
Coseta PAH no kocmocy

akagemumk M\ A...MJ B. A. KotenbHnKoB
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Bbinucka n3 «MpoTokona
pacnpefeneHns (MHaHCUPOBAHUSA MeXAY KOCMWYECKMMU MPOEKTaMu
Hay4HOro HasHayeHus PefepasibHON KOCMUYECKONM nporpammbl Poccum
Ha 2000 rog»

OnNbITHO-KOHCTPYKTOPCKME paboThl

HaumeroBame npoekTa | | O710BHbIE OpraHi- O6bembl
(nata nnaHu el\norlco) nycka) 3aUMU — UCMOMHN- | (PMHAHCUPOBaHWIA,
b y Tenun paboT ThIC. py6.**

OlNbITHO-KOHCTPYKTOPCKWVE PABOTHI

VKW n FTEOXW PAH

«P060C-IpyHT» HMO um. .
(2005-2007 rry= C. A. JTaBouKMHa 100000
HUM MIM3 MAU

*) [aTbl 3anycka YTOUHAKOTCA EeXEerofHO B 3aBWCMMOCTM OT 06beMa
BbIfENAEMOro HaHCMPOBaHUS;

**) PacnipegeneHe 06beMOB (DMHAHCUMPOBaHWUS MEXAYy OpraHv3auus-
MUW-UCTIONIHUTENSMW  OCYLLIECTBNSETCA COBMECTHBIM PeLLeHVeM 3TUX opra-
HN3aLWiA;

**%) C y4eTOM He06X04MMOCTU BblAeNeHNs JONOMHUTENBHO 15 MAH py6.
Ha BbIMosiHeHune 3.

MEPEYEHb Hay4Ho-uccnegoBatensckux pabot (HUP),
thrHaHcHpyembix B 2000 rogy

O6bembl
["0/10BHbIE OpraHn- . Cpok
HavmeHoBaHve 1 uens HAP | 3aunn — mcnonHu- TbIC. 3aBep-
Tenu pabot Dy6.< LLIeH.
«MNAHETA-2»
11. «JlyHa» — npopaboTka FEOXW PAH cosme-
NPeANOXeHNA NO UccnefoBa- | cTHo ¢ HIMO mm. 1000.0 | 2000r.
HuAM JTyHbl C. A. NlaBoukunHa

YueHblii cekpeTapb
Coseta PAH no kocmocy
K. 3. H.

ﬁ'l(;

i ~
IJ/“ COBET o
T+ g KOCMUAYE? B
4
AT A

* ol ¥
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MpuBeAeHHbIV Bbilwe npoTokon oT 13 anpens 2000 r. o pacnpegene-
HWU (DMHAHCUPOBaHUS WHTEPECEH elle B O4HOM OTHOLUEHUWU. B Hem ecTb
cTpoka «WMHTerpan» — 80 MnH py6. OHa nosiBunach ewwe B MPOTOKOe O
pacnpefeneHumn (uHaHcuposaHus Ha 1999 r. B pasmepe 30 MAH py6. B Ka-
yecTBe (PMHAHCUPYEMOIA opraHu3aumm ykasaH F'KHML, um. M. B. XpyHu-
yeBa. 3TO NpeanpuaTve NPOU3BOAUT pakeTbl «IMpoToH». lMpoeKT «UHTe-
rpan» — 3T0 3apy6exXHblli MPOEKT, NpoeKT EBPOMNENCKOro KOCMUYECKOro
areHTcTea. Kakum 06pasom OH ronan B CTPOKY (PUHAHCMPOBAHWUA (yH-
[JAMeHTaNbHbIX KOCMUYECKNX UCCNef0BaHUI?

CoBeT Mo KOCMOCY 3TOT BOMPOC He paccmaTpusan. 3TO ONATb-Ta-
Kn 6bl710 peweHne 13 paspsaga «pelleHnii pyKkoBogcTBa». B coBeTckoe
BPeEMSA, €CNN HYXHO OblN0 MPUHATbL PeLleHWe He3aBUCUMO OT TOYKM
3peHuns cobpaslleiica ayauTopuu, npeAcefaTenbCTBYIOWMIA rosopun:
«eCTb MHEHMe», YTO HYXHO cfenatb Tak-TO U Tak-T0. YUbe MHeHue —
He pa3bACHANOCH. 3TO 6blN YCNOBHbIA curHan. [oBops cnoBamu OTua
KapneoHe 13 ¢unbma 06 MTanbsSHCKON Madguu B AMepunKke, 3TO 6bIio0
«MpeffioXeHne, 0T KOTOPOro Henb3s 0TKa3aTbCA». UTO6bI KaK-TO KOM-
MeHcUpoBaTb MOTEPU, KOTOPbIE Hec/nn 3apybexKHble napTHepbl B CBA3M
C HEecoCTOATENbHOCTbIO POCCUIACKON CTOPOHbI B OCYLLECTBAEHUU MPO-
rpaMmbl «CnekTp», npexae Bcero «Cnektp-PI», 6bI10 pelleHo npe-
poctaBuTb EBponeiickomy kocmuueckomy areHTcTBy (ESA) 6ecnnaT-
HO pakeTy «[l1poTOH» ANf BbIBOJA HA OPOUTY KOCMWYECKOro arnapara
«MHTerpan». 3T0T NpoekT ESA 6bi1 6/1M30K N0 CBOEMY Ha3HaYeHUIo
npoekty «Cnektp-PI». OnnaTy CTOMMOCTN pakeTbl «[1pOTOH», npeAHa-
3HaYeHHOW 4na 3anycka CNYyTHWMKA, HE UMetowero oTHoweHns Kk K,
npoussenu no pasgeny «dPyHiameHTalbHble KOCMUYECKWe uCCneno-
BaHMA» ®KI. MOXHO CKa3aTb, YTO 37O 6bI/I0 HE3AKOHHO, EC/U, KOHEYHO,
He paccmaTpumBaTb 3aKOH B MPOHMYECKON uHTepnpetauum M. E. Can-
TbiKOBa-LLeapuHa.

B cnegytowem 2001 r. o6bem cpeAcTB M3 6rOKeTa (hyHAaMeHTa N b-
HbIX KOCMMYECKMX UCCNefoBaHWA Ha oOnnaty CTOMMOCTW paKeTbl-
HocuTens NS 3anycka 3apy6exxHoro annapata «WHTerpan» cocrtasun
yxe 140 mnH py6. 310 — 60/1ee NONOBUHLI BCero GroaxeTa. Mpuyem B
cfyyae [OMOMHUTENIbHOTO (PUHAHCUPOBAHWA MpPeAnonaranocb He nog-
[lep>xaTb B OCHOBHOM ApYyrue MpoekTbl, a nepefarb Ha «VIHTerpan» ele
140 mnH pyo.



16. CTpaTernyeckue npocyeThbl

«YTBEPKIAIO»

[Ipeanaent Poccuiickoii

AKAJICMHN HAYK

SKaJIeMHEK
10.C.Ocunos
@ 02y #0pErs 2001 r.
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«YTBEPKJIAIO»

Cenepaibublii AMpexTOp

MPOTOKON
pacnpefeneHus (OMHaAHCMPOBaHUA MeXy KOCMUYECKMMU
NpoeKTamMmy Hay4yHoOro HasHadeHUss dPefepasibHON KOCMUYECKOIA
nporpaMmbl Poccumn Ha 2001 rog,

KOro asHAOHOHHO-

TCTBA
H0.H.KonTes
2001 r.

O6bembl hMHAHCMPOBaHMS,

["0noBHbIE '
TbIC. py6.*
HanmeHoBaHVe | opraHuzaumm —
npoekTa UCTONHWUTENN Ochos- | [flonon- | Cymmap-
paoT Hoe hn- | HUT, (K- Hble
HaHcUp. | HaHCUp. | 00bEMbI™*'
MKW PAH
CnekTp-PI" ’
« p-r1> HMO um. C. A. fla- | 77700 | 47 150 | 124 850
(2003 1)
BOYKUHa
«CnekTp-P» AKL, ®VAH 10500 | 12500 | 23000
(2005-2010T.)
«CnekTp-Yo» NHACAH 9500 11 500 21 000
(2005-2010 r1.)
«WHTerpan» FKHTU nm. 140 000 | 140 000 | 280 000
(EKA, 2002 ) M. B. XpyHuueBa
«Becnneck-Konyc» | @TU PAH, 3000 0 3000
(1994r., 1999r.) |KBE «APCEHAN»
MKW, TEOXIN
n UMM PAH, HIMO
«®oboc-IpyHT» C. A faso 0000 10 000
(2005-2007 rr) | M = A\ S1ABOY ! 20000
KuHa, HU MM3
MAWU
«MCIM-2001» UKW PAH
(HACA, 2001 1.) 1600 ° 1000
«Mapc-3kcnpecce»
(EKA,2003r) |/KVPAH 450 0 0
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«NHTepbon-1, 2»

VKW PAH, HIMO

(1994 1., 1995 1) um. C. A. JlaBou- 3900 0 3900
KVHa

«KopoHac-®» | oy s oA 90000 | 15000 | 105000

(2001 r.)

«KopoHac-

DOTOH» MAPUN, BHNNOM 3581,5 6500 10081,5

(2003-2005 rr.)

«OKeaH-O»

(1999 1) 133 PAH 150 200 350

«BnoH-12» VMBI PAH, LICKB

(2003-2005 rr.) |r. Camapa 2000 1000 3000

«[Mamena»

(2003 1) (W 1%L%] 850 650 1500

NTOIO no OKP 353431,5 244500 |597 9315

NTOro

10 HUP***» 12 000 0 12 000

NTOIo no

HOKP 365 431,5 | 244 500 609 931,5
MpumeyaHue:

*) B WioHe c. I. Mo pe3ynbTataM aHanm3a xofa paboTt MoryT 6biTb Npo-
BefleHbl KOPPEKTVPOBKM 00BLEMOB; M3MEHeHWsi 06bEMOB (IMHAHCMPOBaHWA
yTBepXgatoTca pewleHveM PAH 1 PocaBmakocmoca; pacripefeneHue obbe-
MOB MEXAY OpraHusauuaMn-UCcnosHUTENAMM OCYLLIECTB/AETCA COBMECT-
HbIM peLUeHMEM 3TUX OpraHM3aLnii.

**) CnpaBoyHO.

***) MNepeyeHb HWP 1 06beMbl X (DMHAHCMPOBaHWA OMpesenstoTcs
pewteHvem PAH v Pocasnakocmoca.

Oepouiht 3amecTnTens NpLACLIATEAR

Oepasii 3amecTTeas Menepantioro
aupexTopa Pocas

u »

oca
B.Anasepacs
2001 r.

3amecrurens Cemepannuoro
Aaupexvyopa Poccuiickoro assaumonno-

XOFD SreHTCTR
M.Ooanuys
2001 r.
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duHaHCcHpoBaHMe npoekTa «MHTerpan», KoTopoe Obl0 pacnnaTol
3a OWNBKN PYKOBOACTBA, /IErNI0 THXKUM 6peMeHeM Ha 6lo[XeT MPOEKToB
Hay4yHOro HasHayeHus. B 2000 r. Ha npoekT «Poboc-IpyHT» — efuHCT-
BEHHbIA 0TEYECTBEHHbI NPOEKT B 06nacTu mccnefosaHms JlyHbl u nna-
HeT — 6b110 BblgeneHo 10 MaH pyb., a Ha «MHTerpan» — 80 MAH py6.; B
2001 r. Ha «®oboc-IpyHT» — BCe Te Xe 10 MAH, a Ha «WHTerpan» —
140 mnH py6.; B 2002 r. Ha «PobOC-IpyHT» — 14 MAH py6., a HA «/H-
Terpan» — 350 MAH py6.!

3a 3Ty ycnyry rpynne uccnegosatenein B UKW, 3aHsAToin B paboTe
Hag npoekToMm «CnekTp-PI» (akag. P. A. CioHaeB) ESA npepoctasuio
25 % HabnwogaTenlbHOro BpeMeHu B npoekTe «MHTerpan». Pa3 yx «UH-
Terpan» 3amellan nNpoekT «CnekTp-PI», To, Kasanocb Obl, MocnefHWI
HY>XHO HEMEZJIEHHO 3aKpbiTb. Huyero nogobHoro! B ToM xe 2000 r. Ha
«CnekTp-PIr» 6b1710 BblgeneHo 95 mMaH py6., B 2001 r. — 77,7 M/H pyo6.
(emecTe co 144 mnH py6. Ha «WHTerpan»!) Tonbko B 2002 r. uenesoe
(hMHaHcKpoBaHue npoekTa «CnekTp-PM» 6bIN0 NpekpaLleHo, XoTa B Le/ioM
Ha nporpamMmmy «Cnektp» 1 B 2002 r. 6b110 HanpaBneHo 165 mMaH pyo6.

CTtpaternyeckne npocuyetbl «pyKOBOACTBa» MPUBENN K KpWU3MCY poc-
CUIACKOIA KOCMMYECKO Hay4yHOl nporpammbl. Hagonro 6biav OTOABUHYTHI
MPOeKTbl nccneaoBaHua JlyHbl U nnaHeT. Heyaadein 3akoHuYMnach ynpsmas
nonbITKa 6e3 JO/MKHOro rnepecMoTpa U rMOKOro NAaHMpPoOBaHUS 3anycTUThb
annapatbl cepun «CnekTp», npogsuraemble OTAeneHnem (uU3MKM K ac-
TpoHOMUN PAH. HW 0guH 13 3TMX annapaToB B KOCMOC TaK U He MoJieTen.
He 6blnn 3anylieHbl U gpyrve annapaTbl, roToBuBliMecs OTAeneHVeM
hum3mkn n actpoHomun PAH no pasgeny nccnefoBaHUs COJTHEYHO-3EMHbIX
cBa3eil. Ha HMX TakKe OblnM MCTpayeHbl HEMANble AEHbIN, 3HAYMTENbHO
MPeBOCXOAsLLME (PUHAHCUPOBAHWE MPOEKTOB MMAHETHONM MporpaMMmbl (370
BMAHO M3 MpunaraeMbiX NPOTOKOMIOB pacnpegeneHnss PUHaHCUPOBaHWS).
B Kop3vHy OTnpaBuanCb BMECTe C 3TUMW NPOeKTaMu [LECATKU ApYrux
MPOEKTOB, KOTOPble YaCTUYHO (hMHaHCKMpoBanuch no pasgeny HUP (Hayu-
HO-uccnefoBaTe/lbCKmMe paboTbl) U B pa3paboTKy KOTOPbLIX, BO BCAKOM Chy-
yae, 6bIN BAOXKEHBI TPY bl MHOTUX KOMNEKTUBOB.

B 2002 r. 0. C. OcunoB oTKa3zanca oT 06s3aHHOCTEl npefaceaaTens
CoseTta PAH no kocmocy. 3T0ro 6bi10 04eHb Xanb. COBMELLEHME M03K-
umii npesngeHta PAH u npegcepnatens CoseTa No Kocmocy npvaasano
CoBeTy TOT BbICOKMIA CTaTyc, KOTOPbI/i No3Bonsn CoBeTy Ha MapuUTETHbIX
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Hayanax B3auMMO/ENCTBOBaTb C PYKOBOACTBOM PKA B pelleHun BOMpo-
COB, KaCarmLWMXCA Hay4HbIX WCCneaoBaHuii B KocMoce. O643aHHOCTU
npeacegatens CoseTa OblM BO3MOXEHbI Ha BuUUe-npesngeHTa PAH aka-
gemumka A. @. AHgpeeBa. AnekcaHgp Pepoposuy AHLpeeB — W3BECT-
HbIA PU3NK, ANPeKTop NHCTMTYTa uanyecknx npobnem PAH, B KOTOpom
pabotanu B cBoe Bpems akagemuku . J1. Kanuuya, /1. 4. JlaHgay n gpy-
rve Bblgatowunecs Gusnkn. [o n3bpaHus ero BuLe-Npe3ngeHToM OH Obin
aKageMmKom-cekpetapem OTaeneHus obuleir usmkn n acTpoHomun. Ha
3TOM NOCTY ero cmeHun akagemuk A. A. bosipuyk. INocnegHunii 6bin 1 oc-
TaBanca nepsbiM 3amectutenem npegcepatens Cosera PAH no kocmocy.
C npuxogom K pykoBogctey A. ®. AHapeeBa BimsiHue gusnmkoB B CoBeTe
Mo KOCMOCY, KOTOPOE U TaK 6biN0 JOMUHMPYOWMUM, CcTano 6esanbTepHa-
TWBHbIM. HayuHble nHTepecbl A. ®. AHApeeBa Obinn fganekn OT KOCMU-
YeCKOM [esaTenbHOCTM, BNpOYeM, Tak xe Kak u KO. C. OcunoBa. PeanbHO
paboTy CoBeTa Mo Kocmocy Hanpasnsn A. A. bosipuyk.

[Nocne cBoero HasHavyeHus A. ®. AHApeeB, eCTECTBEHHO, BCTpeyarscs
C BefLyWwuUMK crneymannctamMm v pyKOBOAWUTENSMMW OpraHusauuii, npuya-
CTHbIX K KOCMWYECKON [eATeNbHOCTM, B TOM 4uUC/ie M CO MHOWA. [Mocne
BbINAaThbl CPeACTB 3a «MHTerpan» Bonpoc 06 UCKNKOYEHUN W3 MaHa Npo-
ekTa «CnekTp-PIM» 6bln oyeBngeH. Ho uto ganbwe? HIMO um. C. A. Na-
BOYKMHA npegnarano cHATb «CnekTp-PI», a «CnekTp-Y®» nepecTpouTsb,
npucrnocobns ero K 3anycky Ha pakeTe «Cow3» BMecTO pakeTbl «[1po-
TOH». BmecTe 3TO Aano 6bl OKONO Munavapga pyonein sakoHomuu. Mpu-
6/1M3NTENIbHO Te XKe aprymeHTbl NpuBoana u 5. «CnekTp-P», 414 3anycka
KOTOporo notpebyetcs «[pOTOH», Ayylle OTHECTM Ha 06onee MO3AHWMIA
CpoK, ckaxem, 2009 r., MoMeHsB ero B o4yepefHOCTM mMecTaMn co «Cnek-
TPOM-Y ®», ecniv NOCNefHNIA NepenpoeKTMpoBaTh B pacyeTe Ha HOCUTENb
Tuna «Coto3». Torga Bnepes MOXHO BbIHECTU 60/1ee 9KOHOMUYHbIE MPO-
eKTbl Ha pakeTax «Cot3», a UMEHHO «CnekTp-Y®» n «Poboc-MpyHT», C
3anyckamm B 2006 u 2007 rr. Ecnn ocTaBuTb MepBbIM B 0YepesHOCTU
«CnekTp-P», TO OH onATb 3ab6/0KMpPyeT BCIO NporpamMmy, Kak 3To Mpo-
N300 B cnyyae co «CnekTpom-PI». Hackonbko MHe WU3BECTHO, 6K3-
KYI K 3TOMY Mo3uuuio usnaranyi akagemmk T. M. OHeeB, 4neH-Koppec-
noHAeHT M. A. Mapos, uneH-koppecrnoHseHT . A. Monos, 3aM. Aupek-
Topa VIMM 3. J1. AKnm. HO BCce 0Kas3anoch TLLEeTHO.

B (heBpane nosiBUIOCH pelleHMe, B COOTBETCTBMM C KOTOPbIM Clie-
AYOLMM NpoeKToM 6bll HasBaH «CnekTp-P»
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POCCUNCKAA AKALEMNSA HAYK

COBET MO KOCMOCY
117901 rCn-1 Mocksa B-71, fleHnHckuii npocn., 14, ten. (095)237-35-32
OnekTpoHHas nouyta: aalferov@orc.ru, dakc (095)954-10-74

PELWWEHNE
13 thespans 2002 r.
Ne 10310-05 Mocksa
«OpaboTax no acTpom3nyecKoi nporpamme ,»CIMEKTP"»

Bropo CogeTa Poccuiickoin akagemunm Hayk (PAH) no Kocmocy Ha 3a-
cegaHun 13 peBpana 2002 roga 3acnyllano Joknafbl akagemuka CroHse-
Ba P. A. (HayuyHbln pykoBoguTenb npoekTa «CnekTp-PeHTreH-Mamma» —
«CnekTp-PIM»), akagemnka Kappgawesa H. C. (HayuHbliA pyKoBOAWTENb NPO-
ekTa «CnekTp-P») n a. T. H. Kynukosa C. [l. (reHepanbHblii KOHCTPYKTOP U
reHepanbHblil gupektop HMO wmm. C. A. JlaBoukuHa PocaBmakocmoca) 0
Hay4HbIX 3afayax, xofe paboT M MepcrneKTVBax AasbHelilleli peaimsalmm
acTpom3nyeckmx MPoekToB «CrekTp». C aHanM30M COCTOSHWSI paboT u
OLieHKamn NPUOPUTETOB NPOEKTOB Mporpammbl «CrekTp» BLICTYNWUN aKa-
femukmn Bosipuyk A. A., KoTenbHukos B. A., AHgmmos H. A., KpoxuH O. H,
lanees A. A, FaymmoB 3. M. 1 . T. H. Monuwlyk I'. M. (3amecTuTeNb reHe-
pasibHOro avipekTopa Pocasumakocmoca). Mo pesynsTatam 06CYXAeHWa [OoKNa-
[0B 1 BbICTYMN/IEHWIA, B KOTOPbIX NPUHAMN yyacTue akagemuk AHgpees A. @.,
4. T. H. ApmaHg H. A, A. ¢.-m. H. OpaeBckuii B. H, uneH-koppecnoHaeHT PAH
Monos I". A. u ap., bropo Coseta PAH no kocmocy PELLIAJIO:

1. TpuHATL K cBefeHWM0 foknafbl akagemuka CroHsesa P. A., akafe-
mvka Kappawesa H. C. n g. 1. H. Kynukosa C. [I., B KOTOPbIX W3/I0XEHbI
Lenu 1 3afaum acTpodmanyecknx nNpoekToB «CnekTp-PI» n «CnekTp-P»,
XapaKTepUCTUKN Hay4HOI annapaTtypbl, Koorepauus pOCCUACKUX W 3apy-
GeXHbIX OpraHu3aumnii — y4aCcTHUKOB paboT, OLEHKM Hay4YHOW aKTyabHO-
CTV MNIaHUPYEMbIX Pe3y/ibTaToB C YYeTOM 3afad, peLlaeMblX 3apy6erkHbIMM
KOCMWYECKVMMMN MPOEKTaMK B aHaJIOrMUHbIX 061acTaX acTPoqU3nKK, U Co-
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CTOsIHWE pabOoT MO CO3/aHMI0 1 HAa3eMHOI 0TPabOTKe KOMM/IEKCOB Hay4HOI
annapartypbl 1 cnyxebHoro Mogyns «CrnexTp».

2. KoHcTatupoBath, YTo:

peweHve 06 ouyepegHocTM 3anyckoB KA «Criektp» («CnekTp-PI»,
«CnekTp-P» 1 «CnekTp-Y®») 66110 NpuHATO B 1988 rogy ¢ y4eTom npes-
noxkeHwin pykoogctea HMO mm. C. A. JTaBOYKMHA O BO3MOXHOCTW peLue-
HUA Hay4HbIX 3afja4 3TUX MPOEKTOB Ha OCHOBE pPa3paboTaHHOro A48 peLue-
HUA NPUKNaAHbIX 33434 TUMOBOro CNyXeBHOro Moayns;

npuopuTeTHOE (DMHAHCMPOBaHME pPaboT MO Co3fdaHM0 U OTpaboTKe
6opToBbIX cncTeM KA «CnekTp» 6bl10 HavaTo ToMbko B 1997 rogy nocne
3aBeplueHns paboT no NpoekTy «Mapc-96»;

K 1997 rogy 3apy6eXxHoi Koorepaumeil by N3roToB/eHbl TEXHOMO-
TMYECKME W YaCTUYHO IETHbIE KOMMAEKTbI BOPTOBOI Hay4HOW annapaTypbl
no npoektam «CnekTp-PI™» u «CnekTp-P» 06LIeiA CTOMMOCTbIO CBbILLE
200 miH gonni. CLUA;

B TEYEHMe MOCNEeAHUX NATU NIET 06bEMbI EXErofHO BbIAENSEMOTO Ha
Hayu4Hble MPOEKTbl (PUHaHCUPOBaHMA B pamkax dPeaepasibHON KOCMUYECKO
nporpammbl PoccUM He MO3BO/IMAN CYLLECTBEHHO MPOABUHYTLCA B CO3/a-
HUM 1 OTPaboTKe cnyebHOro Moy «CnekTp» 1 ero CUCTEM;

HeloCTaTOYHble 00bEMbI BbILENSEMOr0 Ha Hay4Hble MPOEKTbI (MHAH-
CVYpoBaHmMsa, NpuHAToe B 1999 rody pelueHWe 0 3anycke MexayHapoaHoi
acTpomanyeckoin nabopatopuy ramma-nyyein «/HTerpan» EBponeiickoro
KocMmuyeckoro areHTcTBa (EKA) pakeToil-HocuTenem «[poTOH» M OTKa3
EKA 0T (mHaHCOBO/ MOAAEPKKM CO3f4aHMA Cry»kebHOro mogyns «CrekTp»
He NO3BONSAOT ocyLlecTBUTb 3anyck KA «CnekTp-PI» paHee 2006 roga;

K 2006 rogy 3apy6exHbiMM acTpothn3nyecKuMn 0bcepBaToOpUAMA
«Chandra» (HACA), «XXMM-HbtoToH» (EKA) 1 apyrMmn aHanormyHbIMm
npoekTamn GygeT nosyyeH 60/bLUON 06LEM MPUOPUTETHBLIX HayUHbIX AaH-
HbIX B 06/1aCTV aCTPOGIN3NKMN BbICOKUX SHEPTWIA, C KOTOPbLIMU TPYAHO ByaeT
KOHKypUpoBaTb NPoeKTy «CnekTp-PI»;

B 6/vkaliLuve rogpl 60/bLIAs Fpynna poCCUIACKMX YUeHbIX B 061acTu
acTpoM3MKN BbLICOKUX SHEPTUiA MOMYYUT OFpPOMHbIA 0OLEM YHUKAbHbIX
HabnraaTeNbHbIX [JaHHbIX acTpom3nyeckoit nabopatopun «HTerpan»,
KoTopble ByayT npeacTas/eHbl Poccum B 06MeH Ha 3anyck 3Toid naboparto-
pUM  pakeToin-HocuTenem «lMpOTOH», 3aTpaTbl Ha KOTOPbI/A MpEeBbILLAOT
700 MH py6nieit n HaHCMPYIOTCS M3 pasgena HayyHbIX npoekToB deae-
pa/lbHON KOCMMYECKOW nporpamMmbl Poccuu;
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B cnyyae 3anycka KA «CnekTtp-P» He no3gHee 2007 roga vmeetcs pe-
afbHas BO3MOXHOCTb MOSYYEHUSA POCCUMACKUMU YYEeHbIMU NPUOPUTETHBIX
N OPUTUHaNbHBIX Pe3ynbTaToB B 06/1aCTV U3YUYEHUS ranakTUYecKuX u BHe-
ranakTU4ecKnx pPagnoucTo4HUKOB A0 3anycka B 2008 rogy KA (AnoHus u
CLUA) c aHanormyHbiMmn 3agadyamu;

KOHCEHCYC OTHOCUTENIbHO W3MEHEHUs o4epefHOCTM 3anyckoB KA no
npoektam «Cnektp-PI'» n «CnekTp-P» Ha 3acefaHuun He 6bl1 JOCTUTHYT,
0fjHaKo 60MbWUHCTBO BbicTynaBwmx (bospuyk A. A., KoTenbHukos B. A.,
KpoxuH O, H., Opaesckuit B. H., Kapgawes H. C. u Monnwyk I'. M.) BbI-
CKasanncb 3a W3MEHEeHWe MpPUHATOM cBbiwe LLneT Hasaj oO4yepefHOCTM
peanu3auuMn yKa3aHHbIX MPOEKTOB W MpujaHne npuoputeta MNPOeKTy
«CnekTp-P». MpoTus 3toro npeanoxeHus soictynunu CroHses P. A., la-
nees A. A. n Kynukos C. [l., KOTOpPbIiA Takxe NpPeasoXun obpatuTbCi B
MpaButenscTBo Poccum ¢ npocb6oi 0 AOMONHUTENIbLHOM BblfeneHun u-
HaHCUPOBaHMs Ha nporpammy «CnekTp».

3. CumTatb Lenecoobpa3HbIM BbIHECTU BOMPOC W3MEHEHUS OYepefHO-
CTV 3anycKoB Mo npoektam «CnekTp-PI» n «CnekTp-P» Ha pacCMOTpeHue
pyKoBoAcTBa POCCMICKOW akagemuu Hayk u POCCMIACKOro aBMaLMOHHO-
KOCMWYECKOro areHTcTBa.

A Augpees

A B.Andepos

13 eBpans 2002 r. «CrekTp-PI» 6bl/1 CHAT, NOTOMY YTO CTas0 SACHO,
yto K 2006 r. «gpyrumMy aHanornyHbIMU MpoekTamy OGyaeT nonyyeH
60/bLIO 06beM MNPUOPUTETHbLIX Hay4HbIX AaHHbIX B obnacTu acTpodu-
3IKW  BbICOKMX 3HEPIrWil, C KOTOpPbIMA TPYAHO O6yAeT KOHKYpupoBaTb
NPOeKTY ,, CnekTp-PI"». Ho 3TO 6blNO ACHO U paHblue. BblI0 ACHO Tak-
)Ke, UYTO «OObEMbl E>KErofHO BbIAENSEMOrO (OMHAHCUPOBAHMS» HepocTa-
TOYHbI 4N 3aBeplueHus npoekta «CnekTp-PI». Ho gpyroe duHaHcupo-

BaHMe He njaHnpoBasoCb, N UCXOAUTb HY>XXHO 6bI/10 13 MMerLnxca Bo3-



166 16. CTpaTernyeckue npocyeTshl

MOXHOCTen. «CnekTp-PM» CcHUMancs Takke MOTOMY, UTO «OrPOMHbIN
06beM YHMKaNbHbIX HabnAaTeNbHbIX AaHHbIX acTpodu3nyeckoii nabo-
paTopun ,,VHTerpan" 6yayT npeacTasnsTb Poccuu B OOMeH Ha 3anyck
3Toil nabopaTopum pakeToii-HocuTenem ,,MpoToH"». Ho AeHbrn 3a
«MpOTOH» Hayanu BblUMTATLCA M3 CTaTbU OHOMKETA HA «(PyHAAMEHTalb-
Hble uccnegosaHusa» ®KI, HauvHaa ¢ 1999 r., a pelweHns B OTHOLLUEHUU
«CnekTpa-PI» cospesio Tonibko B 2002 T.

AprymMmeHTauus B nonb3y «CnekTtpa-P» (3TOT annapatr B HEKOTO-
PbIX AOKYMEHTax Ha3blBaloT Takxe «PaguoacTpoH» n «CnekTp-KP»)
M3N0XeHa B YC/IOBHOM HaKNOHEHWWU: «B CNyyae 3anycka (BblAefeHune
moe. — 3. I) ,,CnekTpa-PI™ He nosgHee 2007r. MMeeTCs peanbHas
BO3MO>KHOCTb MO/YYEHUS POCCUACKMMMW YUYEHbIMW MPUOPUTETHBLIX U  OpK-
TMHa/IbHBIX Pe3yibTaTOoB B 06/1aCTW  U3YYeHWA ranakTUYeCKUX W Hera-
NaKTUYECKNX PafMONCTOYHMKOB [0 3anycka B 2008 r. KA (AnoHua u
CLUA) c aHanoruyHbiMu 3afaqamm».

CocTosiHMe NOATrOTOBNEHHOCTM KOCMWYECKOro annapaTta «Cnektp-P»
He JaBafio OCHOBaHMW AN YBEPEHHOCTU, UTO OH OyaeT 3anyuieH B 2007 T.
YuaCTHWKU COBellaHus oThaBanu cebe B 3TOM OTYeT. [JO/IXKHbI 6blIn Mo-
HUMaTb 3T0 M pykosoguTtenu CoseTa No Kocmocy PAH. Tem He meHee
peLleHve 0 NPUOPUTETHOM 3anycke «CnekTpa-P» 6bi10 NPoBEAeHO Yepes
CogeT. OueBMAHas HEPeaNUCTUYHOCTb ero foKasaHa CerofHs TeMm dak-
TOM, 4TO no ncteyeHmumn 2009 r. «CnekTp-P» BCe eLle He 3anyLueH.

AHafIorMyHoe HepeanuCTUYHOE pelleHWe B KoHue 1990-x rr. B OT-
HoweHnn «CnekTpa-PI» npuBeno K NOSHOMY 3aMOPaXMBaHUIO NYH-
HO-M/IaHETHbIX UccnefoBaHnii. dUHANOM 3TOro MmpocyeTa 6bi0 pelle-
Hue 06 OTKase OT 3anycka «CnekTpa-PI», npuHATOe Ha 3acefjaHuu
Coseta no kocmocy 13 ¢eBpans 2002 r. OgHaKO OWKNBOUYHOCTb NPEXHe-
ro nogxoda He 6blna NpU3HaHa, U ypoK He Obln M3BNeYeH. Bblao npo-
AEMOHCTPMPOBAHO HaMepeHMe MPOAO/MKaTb 6e3 M3MeHEeHWUI Mpex-
HIOK MNpPaKTUKY.

Monyuns peLleHue, KOTOPOE He OTBEYano AyXy 06CYyXAeHWs 3TOro
Bonpoca Ha CoBeTe, A OTMpPaBMA MUCbMO C BO3pPaXeHWeM W MpocbOoit
03HaKOMWUTb C HUM 4neHoB CoBeTa N0 KOCMOCY.
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POCCWINCKAA AKAJEMNAHAYK
OPAEHA NIEHVIHA n OPAEHA OKTABPLCKOW PEBO/IFOLIMA

NHCTUTYT FEEOXUMU U AHATTUTUYECKOW XM
uM. B. V. BEPHAZCKOIO (TEOXW)

119991 Mocksl. FCIM-1. ynnup» KocbirvHa 1».
TenedpoH: (095) 1371484. Temke: 411«33 TERRA RC.
Tenedakc:(095)93»2054 3n.notra:GAUMOVigteokhinukw

Mex.  J* 13110-  e/-JS/Sj//09
/. " 2002r.

YyeHOMy cekpeTapro
Coseta PAH no Kocmocy
A. B. Andeposy

TeKCcT Nony4yeHHOro MHOt0 1 mapTta c. r. peweHuns bropo Coseta PAH
no Kocmocy oT 13 (beBpans BbI3bIBAET Y MeHsS BO3paxeHus. B fokymeHTe
WrHOPUPYETCA MOE BbICTYMN/IEHNE O HeLlenecoobpasHoCTU, B YCOBUAX CO-
XKMBLUErOCs (hMHAHCUPOBAHWS, OPUEHTALMM Ha 3amnycK [OPOrocTosWwmX Koc-
MWYECKMX annapatoB Ha AOPOrocToALMX pakeTax-HOCUTensxX. JTa Touka
3peHUs BbICKa3aHa TakXXe B BbICTyMneHMsaX un.-kopp. PAH I. A. lNonosa
(ampekTop UMM MAW) 1 npod. B. H. Opaesckoro (aupektop M3MNPAH),
akag. B. A. AHdumoBa (gupektop LHAMMALLY.

HecocTosTensHOCTb (8 ynoTpebun B BbICTYMN/IEHUN C/IOBO aBaH-
TIOPHOCTbL) 3TOM Nporpammbl Oblia ficHa ewwe B 1997 rogy. MATb neT cnycta
He cAienaHo HYKakux BbIBOA0B. AkageMukn A. A. bospuyk 1 B. A. KoTenb-
HWKOB MpeAnaratoT 3aMeHUTb NPOEKT «CneKTP-PM», Ha KOTOPbINA, Kak npu-
XOAMTCA NPU3HaTb, BNYCTYHO BblNM 3aTpayeHbl HeMasble CPeAcTBa, Ha aHa-
NOTNYHBIA MO CTOMMOCTU MPOEKT «CnekTp-KP», KOTOpbIN Ha crefytoLme

NATb IET Napa/IN3yeT BCe Apyriue KoCMnyeckne nccnenoBaHus.
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3Ta NoNMTUKA YXKe MpuBeNa K TOMY, YTO OKa3anacb MOIHOCTbIO YHWY-
TOXeHa nporpammMa uccnefioBaHus JSlyHbl U niaHeT. B CBOMX BbICTYM/IEHN-
ax C. 4. Kynukos, H. A. AHdumos, . A. IMonos, I'. M. Monnwyk nogaep-
Xanm HeobX0o4MMOCTb NAHETHLIX MCCNeL0BaHWIA.

MnaHeTHaa cekumsa B 1997 rogy mpeanoXuna npUHLMNMansHO HOBYHO
nporpavMmy, OCHOBAHHYIO Ha WCMOMb30BaHUM KOCMUYECKMX annaparos,
paccUMTaHHbIX Ha PaKeTbl-HOCWUTENN CpefHero Knacca tmna «MonHus» u
«Coto3». Ecnu 6bl 3Ta nporpamMma He BCTpeyasa MnocrefoBaTe/lbHoe Co-
MpPOTMB/IEHNE CO CTOPOHLI Mepsoro 3amectutens Coseta PAH no kocmocy
A. A. bospuyka, Mbl Moriin ke B 2000 rogy 3anycTuTh annapar Ha JlyHy,
a K 2004 rogy — annapat K dobocy, pacxogys npu 3tom He 6onee 25 %
eXerofHoro 6ropkeTa, BblaensemMoro PAH. Mpu 3TOM He TOMbKO Gblnn Gbl
BbIMOMHEHb!I (DyHAAMEHTaNbHbIE Hay4Hble 3afaun, HO W MOALepXaH npe-
CTVK OTEUEeCTBEHHbIX KOCMWYeCKMX uccnefoBaHwii. Bmecto atoro 90 %
Oro[pKeTa pacxofoBa/ioch Ha NPOeKTbl MO AMHUKM OTAeneHws obLuein hnsu-
Kv 1 acTpoHoMmuy (akaf. A. A. bosApuyk COBMELLaeT MocT NepBoro 3amec-
Tutena Coseta PAH no kocmocy ¢ NOCTOM akageMuka-cekpetaps OTgene-
HUs o6Llein msmkn 1 actpoHomun PAH). B pesynbTate Mbl Npuwamv K
npeaMeTy 3acefaHusa 13 tespans.

CuuTalo, YTO pa3ocnaHHbIl TEKCT BBOAMT B 3ab6nyxaeHWe B OTHOLLE-
HUW pPeasIbHOTO COCTOSHWA fen.

Mpowwy Bac pasocnaTb MOe MUCbMO MO TOMY e CMKCKY, N0 KOTOPOMY
ObIn pasocnaH fokyMeHT Ne 110310-60.

UneH 6topo CoBeTa

PAH no kocmocy w

aKafieMunK -_ 3. M. laimmos



16. CTpaTernyeckme npocyeTbl 169

AkafieMunk-cekpetapb OTaeneHus Hayk o 3emne (Torga OHO Hasbl-
Banocb OTAefneHWe reonorum, reo@usnkyi, reoXMMUMU U FOPHbLIX Hayk:
OITTrTH) akagemuk O. B. PyHAKBUCT HanpaBua NUCbMO npe3naeHTy PAH
FO. C. Ocunosy.

MucbMo akafieMuKa-cekpeTaps, NpeAcTaBiAloWEero CornacHo Ycra-
BY AKajeMun NO3ULUI0 COOTBETCTBYIOLLErO0 OTAENEHUS, 6bIN0 BAXHbLIM.
K coxaneHuto, Hawe oTAeNneHuWe B fanbHeliweM (akafeMuK-cekpeTapb
FO. I'. JleoHoB), B oTauune ot OTAeNEeHUA (PU3NKM U aCTPOHOMUU, He
Obl/I0 aKTMBHO B 3aluTe MHTEpecoB OTAeNeHWs B 06/1acTM KOCMuUYe-
CKUX nccnesoBaHui.

PesynbTaTbl uccnefoBaHns J1yHbl, NAaHeT, UX CNYTHWKOB W acTe-
ponAo0B OKasanu OrpoMHOE BAWAHWE Ha Pa3sBUTUE Te0NIOrMYECKUX HaykK
BO BCeEM mMupe. Mybnmkaumm, cBa3aHHble C UCCNEJ0BAHWMEM MNaHeT, 3a-
HUMAIOT 3HaYUTENbHOE MecTO B reosiornyeckon nutepatype. Ho B OT-
JeneHnn Hayk o 3emne (OH3) oTcyTcTBYeT cneuuannm3npoBaHHOe yu-
pexaeHune, 3aHMMatowweecs muccnegosaHmeMm Ten COMHEYHON CUCTEMBI.
Mpo6nembl acTpOhU3NKK, aCTPOHOMUN N PU3NKKM KOCMOCA OblNn U SB-
naTca 6a30BbIMU TeMaMW WCCNefOBaHWA B psje UHCTUTYTOB (uU3n-
yeckoro otgeneHus. B tom uncne NHCTUTYT KOCMUYECKUX UcCenoBa-
Huin (MKW) opueHTMpoBaH Ha uccnefoBaHue (U3MYECKMX MNPOLLECCOB
B CO/MIHEYHOI CUCTEME U KOHCTPYMPOBAHME COOTBETCTBYHOLLIMX NPOEK-
ToB. B UKW HeT nogpasgeneHunii, 3aHumaroWmMxca nnaHetamu un Jly-
HOM KakK reonornyeckumm Tenamu. ITy 3afady TpajuLMOHHO BbIMON-
HaeT FTEOXW. OpgHako B TEOXW 3T0 — nWlWb OAHO U3 HamnpaBieHWi
paboT MHCTUTYTa, B KOTOPOM 3aHATa NpubnansmTensHo 1/6 yacTb Kon-
nektnea. NMomumo FTEOXW Tonbko B WMHCTUTYTE (hU3MKKM 3eMan ecTb
HECKO/IbKO TPy, UMEOLNX TEMbI, CBA3AHHbIE C BHE3EMHbLIMU TeNamu.
OTCyTCTBME AO/MKHOIO MHTEpeca W MOALEPXKU cO CTOPOHbI OH3 cbir-
pano CBOK HEraTMBHYI PO/b B HEOCYLLECTBNEHUWN MNAHOB SIYHHO-MNa-

HEeTHbIX NCCNefoBaHUA.
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Mpe3npeHTy
Poccwiickoii akagemmi Hayk
akafgemuky HO. C. Ocunosy

Konusa: Buue-npesngeHTy
Poccuiickoli akagemmn Hayk,
npeaceparento Coseta PAH
no Kocmocy
akafemuky A. ®. AHfpeesy
Ne 13100/1811-38
ot 18.02.02r.

I"ny6okoyBaxaemblii FOpuii Cepreeauny!

Mpy NpuHATUKM pelleruns o MporpamMmme yHAaMeHTaIbHbIX KOCMUYe-
CKNX MCCeaoBaHuniA XoTenoch 6bl 06paTuThL Balle BHUMaHVe Ha npegso-
YKEHWA, M3MI0XKEeHHble Ha nocnefHem 3acefaHun Coseta PAH no Kocmocy
akageMukom 3. M. FanumoBbIM. Kak MHe MpeAcTaBfifeTcs, akafeMUKoM
3. M. F'MmoBbIM Hanbonee peasibHO CHOPMYNUPOBaHbI MPESIOKEHNS NO
U3y4eHno JTyHbl 1 MAaHeT 3eMHOI rpynnbl.

Mpy CNOXMBLUMXCA OBCTOATENLCTBAX, KOrja LOPOrocTosLUME NPOEKThI
KOCMWYECKMX WCCNefoBaHWA B BNvdKaiilLve rodbl HepeanmMcTUYHbI, Hafo 1c-
KaTb MPUHLMNWaNLHO ApYrue pelleHns 1 [enatb CTaBKy Ha Hefoporve npo-
eKTbl C XOpOLIO CHOpMYNMPOBaHHON 3afayeii. MpeacTaBnseTcs, YTo nped-
NoXeHvs akagemvika 3. M. aiMMoBa, OCHOBaHHbIE Ha CyLLECTBOBAHUW Ha-
LIMOHa/IbHBIX KOCMUYECKMX MPOrpaMm C MCMO/Mb30BaHWEM BMECTO TAXKESbIX
pakeT Tna «lpoTOH» pakeT-HocuTeneid cpeaHero knacca «Coto3», «Mos-
HWA», OTBEYalOT 3TUM TpeboBaHMAM. BbinonHeHwe nporpamm «®oboc-
pyHT» 1 «JTyHa-no6» ¢ [OCTaBKOW 06pasLoB Ha 3eM/l0 MO3BO/MT CAeNaTb
UCKIOUMNTENBHO BaXKHble BbIBOAbLI 06 YCM0BUAX 06pa3oBaHus JlyHbl, 3emnu
W MaHeT 3eMHOI rPpynMbl. 3TN MPOEKTbl 3KOHOMUYHBI W MOTYT ObITb MOATO-
TOB/NEHbI B KOPOTKME CPOKW, TaK KakK 6a3upyroTCs Ha MMEIOLLEMCS B CTpaHe
OnbITe MCCNefoBaHNA JTyHbl aBTOMATUYECKMMM annapaTtamiu.

OTzeneHne reonoruu, reousnkm, reoXMmMmMn U ropHbIx Hayk PAH u
€ro MHCTUTYTbI 3aVHTEPECOBaHbI B OCYLLECTB/IEHUW 3TOrO MPOEKTa.

C ,qOﬁprMI/I noXxenaHMAMK YCrnexos N 300P0BbA

AKafieMVK-CeKpeTapb
OITTTHPAH

aKaieMuK . B. Pynnkeucr
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K koHuy 2002 r. cuTyaums ctana COBEPLUEHHO 6ecnepcrneKTUBHOIA.
B 3HauMTeNbHON cTeneHW OHa 6bifa Bbi3BaHA HeEpasyMHbIMW AeicT-
BMAMU BHYTPM KOCMWYECKOro coobuiecTBa. HO nepBMYHOA NpUYMHON
BCe-Takn 6bIN0 HEAOMYCTUMO HWU3KOe (PMHAHCMPOBAaHWE KOCMWYECKON
0Tpacnn N KOCMUYECKON HayKW B LiefIOM CO CTOPOHbl FOCYAapCTBEHHON
Bnactu. B atux ycnosmax a Hanucan HOpuio Cepreesuuy Ocunosy,
4TO X04y 06paTUTLCA B KauyecTBe MOC/IEHEro LaHca K Npe3uaeHTy
CTpaHbl.

Poccuiickass  akafemusi  Hayk
YUneH T[lpe3nanyma

Akagemumk

rANMOB
3puk  Muxainosmu

[OunpekTop
VIHCTUTYTa reOXUMUN 1 aHa/IMTNYeCKoi
XMMKUK aM. B.W.BepHagckoro PAH

119991 Mocksa [CI-1, yn. KocbirmHa, 19
Ten.: 137-4127.  dakc: 939-0185

%, ‘S )__#/@geokht.ru

Mpe3ngeHTy POCCUIACKOI akafeMnn Hayk
akagemuky HO. C. Ocunosy

[Joporoii KOpwid Cepreesuy,

1 He MOry NpUMMPUTLCA C YMMpaHUEM OTEUEeCTBEHHON NpOorpammbl
M/aHETHbIX UCCNefoBaHwWiA. MoaTomy s Hanpasun Mpe3ngeHty PO B. B. My-
TWHY NWUCbMO, KOMWIO KOTOPOro npunarato. Bbl MO0 MO3WLIMIO 3HaETe U He-
O/IHOKPAaTHO Nojfepxmsaiy ee. HO MpPaKkTUYeCKn HWUYero He yAaeTcs cpe-
natb. He MOry CnoXutb pyKm, He UCMONb3ys 3TOT NOCEAHWIA LUaHC.

JnpekTop -
aKafieMuK ~~ PR ok mm % b‘;ﬁéa.a. M. Fannmos
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B koHue gekabps 2002 r. 1 otnpaBun nucemo B. B. MNyTuHy, TekcT
KOTOPOro npuBefeH B nepBoil rnase (1. 3akKOH U ero WCNosiHeHue). U3
Coseta 6esonacHocT B PAH u B POCCMIICKOE KOCMUYECKOe areHTCTBO
(PKA) noctynuin cOOTBETCTBYIOLLME 3anpockl. 3a MOAMNUCHIO Npe3neH-
Ta PAH akagemuka KO. C. Ocunosa v pykosogutens PKA HO. H. KonteBa
B CoBeT 6€30MaCcHOCTM YLIAW OTBeTbl. B LENOM B HUX BbIpaXeHO corna-
CUe C MOMM KPUTUYECKMM aHa/M30M M NOJ4YepKHyTa npobnema cuctema-
TUYECKOr0 HefOPUHAHCMPOBAHMS KOCMUYECKOW OTpacnu, Kak npuyunHa
BCex ben.

B otBeTe PKA ykasbiBaeTcsi, YUTO BCe peLleHMs no (hopMUpPOBaHUIO
Hay4YHbIX KOCMWYECKMX WUCCnefoBaHuin npuHumatotcsd Cosetom PAH no
KOCMOCY ¥ B LEeN0OM peanu3yroTcs PocaBmakocmMocoMm (B 3TO Bpems Poc-
CMIACKOE KOCMUYECKOE areHTCTBO 6blN0 MepeMmeHoBaHO B Poccuiickoe
aBMALMOHHO-KOCMUYECKOe areHTCcTB0). C 3TUM Henb3s COrnacutbes,
HauyMHaa Cc TOro 4YTO (PMHAHCMPOBaHMe MO cTaTbe 16 Bcerga 3aHWXeHo
MO CPaBHEHUK C YTBEePXAEeHHOI kBOTON (16 %) oT OKP PKA. MoXxHO
NMPUBECTM MHOr0 NPYMEPOB, KOrAa BaXHble pelleHus, WMeroLine nps-
MOE OTHOLUeHME K nporpaMme (yHAameHTanbHbIX UcCCnefoBaHuii, Poc-
KocmMoc npuHuman 6e3 yyactma Coseta PAH no kocmocy. Wctopus ¢
MPOEKTOM «VIHTerpas» — AuWb OAWH M3 MpUMepoB. Ho rnaBHas BUHA
PoccniAicKOro KOCMUYECKOro areHTCTBa Agaxke He B aTom. Ha Pockocmoc
BO3/I0XKEHa pO/ib rOCYLapCTBEHHOr0 3aka3uumka, 0653aHHOro NpoBOAUTH
roCyfapCTBEHHYI MOMUTUKY B 06/1aCTW KOCMWUYECKUX WCCNefOBaHuiA.
Pockocmoc fomkeH qopmupoBaTe defepanbHY0 KOCMUYECKYH Mpo-
rpammy, UCXoAs U3 rocyfapCTBEHHbIX UHTEPECOB W NPUOPUTETOB, OMpe-
[leNeHHbIX 3aKoHOM P® «O KOoCMU4YeCKoW AesiTenbHOCTU». Ecnm 6bl ga-
Xe CCblfIKa Ha TO, YTO «BCE PELUeHUs No (POPMUPOBAHUIO HAyUHbIX KOC-
MUYECKUX WcCnefoBaHnin npuHumatrotca Cosetom PAH no kocmocy»,
6blna npaBLoN, TO M TOrga 370 He 0cBO6GOXAano 6bl Pockocmoc OT OT-
BETCTBEHHOCTW 3a MPOBefeHWe rocyAapCTBEHHON NOAUTUKW B HayuyHOM
Kocmoce. HefooLeHKa KOCMWYECKMX uccnefoBaHuii JIyHbl, Hanpwu-
Mep, ABSeTCA cTpaTermyeckum npocyetom Pockocmoca. Wccnepo-
BaHWe W 0CBOeHWe JIyHbl MMeeT 3HayYeHWe He TOMbKO C TOYKW 3PeHus
NHTEPeCcoB (DYHAAMEHTaNbHON HayKW.

OTBeT PAH, nognucaHHblii KO. C. OcunoBbIM, COCTaB/EH B AyXe
aprymeHtaumn akagemmka A. A. boapyyka n, 04eBMAHO, UM U COCTaB-
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neH. CkaszaHo, 4To A0 1996 r. NnpMopUTETHLIM Obl NPOEKT «Mapc-96»,
a NpoeKkTbl NO ApYrMM HanpasleHUAM KOCMWUYECKUX WCCnefoBaHWI
(hMHaHcupoBannchb NO OCTATOYHOMY NpUHLMNY. HO He OTMeYeHOo, 4TO
B TOT MNepuoj Ha (usnyeckue nporpammbl «ocTaBnsnocb» 30-40 %
(1992 r. — 47 %, 1993 1. — 20 %, 1994 r. — 34 %, 1995 r. — 33 %,
1996 r. — 30 %) a ¢ 1997 r. Ha NnaHeTHble NPOrpaMMbl BblAeNSAN0Ch
3-4% (1997r. — 3% +11% Ha O6MONOrMYECKWIA 3KCMEPUMEHT;
1998 r. — 4,6 %, 1999 r. — 4 %, 2000r. — 6,4 %, 2001 r. — 2,9 %,
2002 r. — 2,7 %).

CkasaHo, 4To B 2002 r. no pesy/nbTaTam aHam3a COCTOAHUA paboT
«CnekTp-PI» 6bl1 CHAT. HO He OTMeYeHO, YTO 3TOT pesynbTaT MOXHO
66110 NpeaBuaeTb, YTO 06 3TOM He pa3 roBOPUSIOCH M YTO 3TOT 3aTAHYB-
Lniica «aHanm3» yHec B HebblTue 60MblUe MUNNMapaa pyonei. B 3aknto-
YeHMe cofepXuTcs npocbba yBENMUUTb (DUHAHCMPOBAHWME HAaYUHbIX
npoekToB Ha 300 MaH py6. ®uHaHcupoBaHne ®KIT geicTBUTENBHO ObINO
YBENUYEHO B nocnegywolume rofbl. He 3Hato, cbirpano num 3ecb Kakyto-
nmo6o ponb obpauieHue K npesngeHty P®. Ho duHaHcuposaHue nna-
HeTHOW nporpammbl B 2003 T. 0CTanoCh Ha NPEXHEM YPOBHe.

S He CTOPOHHWK COCTAaBNEHMS METULMIA OT NULA MHOFOYUCNEH-
HbIX MOANUCAHTOB. CBOK TOYKY 3PEHWS CUMTal0 HEO6XOAUMbIM U3Na-
raTb OT CBOEro NMLa M 3a COGCTBEHHON MmoAnuchblo. Tak 60Mbliue OT-
BETCTBEHHOCTU. HO f 3HA0, YTO 0YEHb MHOTME B KOCMWUYECKO 0Tpac/iu
NPUAEPXMBANUCE TEX Xe B3rNsA0B W no3uuuu. OT MHOTUX PYKOBOAM-
Teneii U aBTOPUTETHbIX CMELMAaNUCTOB NPUXOAMNU NOAALEPXMBAtOLLME
nucbMa.

OfHaKO HW B NONMIUTUKE PUHAHCUPOBAHUSA, HW B NpaKTUKe MNpu-
HATWA PELIEeHN HUYEero He M3MeHunocb. B 2003 r. huHaHCMpOBaHMe
nnaHeTHON nporpammbl cocTtasuno Bce Te Xe 3,8 %. lMpu 3TOM HuKKa-
KOro 06CY>XAeHNUA CMeTbl Ha (yHAAMeHTallbHble KOCMUYECKUEe ucche-
[J0BaHMA, KOTOPYI [0 YTBEPXAeHUS [O/MMKeH paccMmatpuBaTb CoBeT
no Kocmocy, He 6b110. PacnpegeneHue cpegcte KM Ha 2003 rog s Ha-
3Ban B nucbme K lMpepcepatento Coseta no Kocmocy PAH akafjemuky
A. ®. AHOpeeBY «CKPbITbIM genexom cpeacTB». Ha npoekT «®oboc-
FpyHT» BblgeneHo 15 maH py6., a Ha pakeTy-HocuTenb Ansa «WHTerpa-
na» — o4epefHble 136 MAH pyo.
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POCCUCKAA  AKALEMUA HAYK
OPJEHA NEHWHA n OPAEHA OKTABPLCKOW PEBOIFOLN
UHCTUTYT FEOXUMUN N AHATTUTUYECKON XUMUW
um. B. N. BEPHAACKOI O (FTEOXW)
119991 Mocksa, CIM-1, ynnuya KocbirnHa, 19
TenedoH: (095) 137 1484. Tenekc: 411633 TERRA RU. Tenetaiin: 111141 KAPCT.

Tenecakc:(095) 938 2054. 3n. mouta: geokhi.ras@.relcom.ru

Hex Ne 13110 -0 -&4F.{ é#

42" dcapeet 2003t

Mpepcepatento Coseta PAH no kocmocy
akagemuky A. ®. AHfpeeBy

I"nybokoyBaxaeMblii AnekcaHap ®enoposmul

B ouyepesHOW pa3 NPUHATO BbI3bIBatOLLEe HeAOYyMeHUWe pacnpefene-
Hue cpefcte ®PKIM Ha 2003 rog. BnepBble cryyailHO y3Han O Hem OT
HMO wum. JTaBoYkMHa. Kak roToBM/ICA MPOEKT 3TOro PelueHus, yTBep-
aeHHoro lMpesngeHTom PAH 1 "'eHampekTOopoM PocaBuakocmoca, C Ko-
TOpbIM 2, uneH 6topo CoseTa PAH Mo Kocmocy, CMOT 03HAKOMUTLCS JILLb
CNyYaliHo? Takoil CKpbITbIA Aenex cpefacts no ®KM npuBogUT K UrHo-
PUPOBAHUIO (PUHAHCOBON MOAAEPXKKM OJHUX MPOEKTOB M HeornpashaH-
HbIM 3aTpaTaM Ha [Jpyruve mnpoekTbl. HarfsgHbIM NpuMepoMm  BASETCA
BbILLEYNOMSAHYTOe PelleHune, B KOTOPOM U3 419 MAH py6. BbILENEHO MWL
15 MiH py6. Ha pas3BuTve (PyHAAMeHTaNbHbIX MPeACTaBfieHuidi 0 npouc-
XOXAEHUN WU UCTOPUK hopmMMpoBaHUa 3eman 1 nnaHeT CONMHEYHOW cuc-
Tembl. BMecTe ¢ Tem, NPOJO/MKAOTCH HeonpaBiaHHbIe 3aTpathl GOMbLUNX
CPeACTB Ha BTOPOCTEMEHHbIE UMW HAaBepHAKa Hepeanun3yemble MPOeKThl.
B yacTHOCTM, NpuUMepom 3TOMY SBAISIETCA yyacTue B acTpo(hM3NYECKOM
CMyTHUKe «U/HTerpan» EBPONENCKOro KOCMUYeCKOro areHTCTBa, KOTopoe
o6oiaeTca Haweid cTpaHe B 750 MH py6., U3 KOTOPbIX B 3TOM rofy npea-
nonaraeTca m3pacxoposatb 136 MaH py6. u3 doHaa PKI Tonbko 3a 10, YTO
25 % uH(opmauun, nonyyeHHol «HTerpanom», 6yaeT nepedaHo rpynne
cotpyaHukos UK PAH. He cavwkom nn [Oporo o6oiaeTcs Ham Takoe
yyacTue B MpoeKTe EBPOMEcKOro KOCMUYECKOr0 areHTCTBa, ecnin NPUHATb
BO BHMMaHWe, 4to 1 B 2003 rogy oHO cocTaBnseT 6onee 30 % Bcero G-
XeTa ®KIT?

C riybGoKHM YBaXEHHUEM, w@%
aKANEMHK 1 e 3. MTarumos

=
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B koHue 2003 r. Ha 3acepaHunm [lpesuanyma PAH a npeacrtasun
poknag «CocTosHWe WM MepCneKkTUBbI UCCNeAoBaHuidi JIyHbl M MAaHeT B
Poccuu».

Mpowno noutn gecAaTb NeT co BpeMeHu poknaga «O Heob6xoguMo-
CTM BO3BpalleHUs K uccnefosaHuio JIyHbl» 1 noffaepxku ero lNpesu-
avymoMm. Torga y Poccuu 6bIIM BCE OCHOBAHMA K TOMY, 4TOOblI CTaThb
04HUM K3 ningepos 3toro npouecca. K 2003 r. mbl otctann. CocTofAHUe
uccnefoBsaHuii B Poccun 6bI10 HeyaoBneTBopuTenbHoe. UTobbl coxpa-
HUTb JIOFTUKY fOKNafja, HUXe NPUBOAUTCA ero NosIHoe COAepXKaHue, XoTs
OTAeNbHble AaHHble W 4YacTU TeKCTa U3 Hero yxe WCMno/sib30Bajinucb B
LpYyrux rnasax.

3. M. Tanuwvos
CocTosiHMe nepcrnekTuBhbl nccnesoBaHUin
Nlywsl 1 nnaHeT B Poccuun

(noknag Ha Mpesnguyme PAH 5 pekabps 2003 r.)

VccnegoBaHme nnaHeT SABAAETCA Ba>KHOM 4YacTbio  (DyHAAMEH-
TalbHbIX KOCMUYECKMX WCCNeOBaHWiA, KOTOpble BKIOHAKT TakKe
uccnefioBaHWe fanbHEro Kocmoca, wuccnefosaHue ConHua U uccnego-
BaHWe 3em/M U3 KOCMOCa.

WccnepoBaHns JlyHbl M nnaHeT 6blaM HavaTbl B 1960-e rogbl.
OO6LLen3BeCTHbI JOCTUXKEHUSs TOro BPEMEHW, CBA3aHHblE C MO/yYeHu-
€M MepBbIX M300pa>KeHWidi MOBEPXHOCTU U WCCNEAOBAHUEM BELLECTBEH-
Horo coctasa JlyHbl, BeHepbl, Mapca. B TeueHve 1960-1970-x rogos
Bknag CCCP wn CLUA B pasBuTue KOCMWUYECKMX WCCNEAOBaHUA Oblin
MPaKTWYeCKN PaBHOLEHHbIM. B akTuee AOCTMIKEHWA amepuKaHueB —
noneT u4enoseka Ha JIyHy. Y Hac B aKTUWBE — YHUKa/bHas onepauus no
aBTOMATWYeCKOii JocTaBke obpasua C APYroro nnaHeTHOroO Tena —
JlyHbl, KOTOpas [0 CuX nop He 6blna MNOBTOPeHa.

B 1980-e rogbl HacTynun HeKoTOpbIi cnaf. Ho y>ke C cepegyHbl
1990-x rofoB B MMUPE HauyalCs HOBbIA 3Tan MHTEHCMBHbIX MNaHETHbIX
nccnegoeanmii. B 1994 um 1998 rojax amepukaHubl BbINOAHUAW ABa
YCMELHbIX MPOeKTa uccnefoBaHus JyHbl nNpyv MNOMOLM  OpPOUTANbHBIX
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annapaTos Clementine u Lunar Prospector, a ¢ 1997 roga pa3BepHy-
MM OBLWMPHYI0 MporpamMMy uccnefoBaHuii  Mapca.

K KOCMWYecKUM nCCnefjoBaHUAM  MOLKMOYUANCH  HOBble CTPaHbI.
310 — ®dpaHuns, MepmaHns 1 psag OPYrMX eBPOMEicKMX CTpaH, 06b-
efuHeHHbIX EBponeiickum kocmuyeckum areHTCcTBOM (ESA). B 3w
OHW, KCcTaTu, K JlyHe neTwT KocMmuyeckuii annapaT ESA SMART-1.
Anonuna sanycTwuna annapaT Nozomy B cTopoHy Mapca. B 2004 rogy
AnoHna HanpasnseT K JlyHe annapaTt Lunar-A, a B 2005 rogy —
SELENE. KwuTaii HeaaBHO, KakK W3BECTHO, OTMpaBul B KOCMOC Yeno-
Beka W roTosMT nporpammy wuccnegosaHus Jlyubl. Ha 2007 rog WH-
OuA 3annaHnposana 3anyck opbuTanbHOro annapaTa Ha JlyHy.

Llenn nnaHeTHbIX WCCneaoBaHuii

Kocmunyeckas  pgearTenbHocTb B 1960-1970-e rofpl, KOTOpYyHO
ocywecTsensim Torga CCCP u CLUA, 6bina Bbi3BaHa rnasHbIM 0bpa-
30M TEONOMMTWYECKUMI W BOEHHbIMM 3ajadvaMy 3TUX fdep>kas. Hayu-
Hble pe3ynbTaTbl ObiMM LEHHbIM, HO MOBOYHBIM NPOAYKTOM. KocMmu-
Yeckue wccnefoBaHuA Torga onepegunn Bpems. B oT/iuuve oT 3To-
ro, pasBopauMBalOLLMecs CerofHs B MUPe WCCNeAOBaHWA OTpadKanT
peanbHble MOTPEOHOCTY COBPEMEHHON HAayKM W TEXHOMOTUW.

B uem OHM COCTOAT, UM KakoBbl LM uccnesosaHnii JlyHol w
nnaHeT?

OCHOBHble Uenu wuccnefosaHns JlyHbl U NNaHeT

1. TosHaHWe B paMKax CPaBHUTE/bHO NAaHe Toor1M 3aKOHOB thop-
MWPOBAHWSA 1 3BOMOLMMN 3eMIIN.

2. OnpegeneHune ycrnoBuiA BOSHUKHOBEHWNA Y pacrpoCcTpaHeHUs >Kun3-
HY B COTHEYHOW cncTeMme.

3. OcBoeHue JlyHbl KaK UCTOYHMKA pecypcos, coprnocTa uccneLosa-
HWA JanbHEero kocmoca, 6asbl 415 MOHMTOPMHIa acTepoVAHONM
ONAacHOCTM, KOHTPOAS 3a PasBUTMEM KPUTUYECKUX CUTyauuii
Ha 3emre.

3HaHMe 06WwMX 3aKOHOB M 0COBGEHHOCTEN 06pas3oBaHMA NnaHeT
COnHeYHOW CUCTEMbl BadKHO, Npe>KAe Bcero, AN MOHMMaHWA Mpo-
Leccos, (hopMMpOBaBLUMX Hawy 3emmto. Kakumu 6biin ycnoBusi Ha
3emne B nepBble COTHW MWIIMOHOB NET CYLIECTBOBAHWA MAAHETbI,
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KakoBa Oblna TemnepaTypa 3emau, KakK MPOUCXOAUNO ee MepBUYHOe
paccfoeHre, BO3HUKHOBEHME ra30BOM W BOAHOW 06ONOYKW, KaK W KO-
roa obpasoBaiCb MepsBuMYHas Kopa, OKeaH, aTmocdepa, KakoB 6bl
ux cocTas? Mbl He MOXXeM OTBETUTb Ha 3TW BOMPOCHI, OrpaHu-
ymBaAcb uccnefosaHMem TOMbLKO 3emin. [lepsble 500-600 MaH feT
reonornyeckom  McTopum 3eman  CTepThbl. HeT  3eMHbIX  nopog
cTapwe 3,9 MapA neT, 3a WCKIOYEHWEM OTAENbHbIX 3epeH  LMpKo-
Ha, a Bo3pacT 3emnu 4,56 mapg neT. W3yyaa 3emnto, Mbl UMEEM
/MWb OfHO YpaBHEHWE CO MHOTUMU Heu3BeCTHbIMU. [losTomy reo-
NIOTMYECKMIA MPOTrHO3 W MNPOrHO3 6uocchepbl BO3MOXKEH, B  KOHEUYHOM
CYeTe, TOMbKO HA OCHOBE 3HaHWS 3aKOHOB BO3HWUKHOBEHWS W pas3Bu-
Tua CONHEYHON CUCTEMbl BO BCEM pa3HOOOpasMM BO3MOXKHbLIX B ee
npegenax npoLECCcOB U YCAOBWIA.

Cpeoy hyHAaMeHTa/bHbIX NPo6aeM, pelleHne KOTOpPbIX CBA3aHO C
KOCMUYECKMMW  UCCNEfOBaHUAMYM, 0CO060e MeCcTO 3aHWMaeT npobraema
MPOUCXOXKAEHUS >KU3HU. CerofHsa Hayka C HeCKONbKUX HanpaeneHui
nofowna K NpakTW4YecKoM NOCTaHOBKE 3TOM npobnembl. 3TO — yc-
nexu MONeKynsipHoii 6uonorun. 3TO — TOHKME FeOXMMUYECKMe W30TOon-
Hble MeTOfbl, [MO03BONAIOLME PEKOHCTPYMPOBATb PaHHWe CobbiTuA B
ConHeuHOl CcUCTEMe, MaTepuanbHble HOCWTEIM KOTOpbIX Hascerga
ncyesnm. OTO — MaTeMaTWyeckoe MOAEYMPOBaHWE, OMUpaloLLeecs Ha
BO3MOXXHOCTM CYMEpKOMMbIOTEPOB. Peluarolliee 3HayeHWe uMeno  6bl
06Hapy>KeHve BHE3eMHbIX (DOPM >KU3HW, 4YTO MOXKET OblTb AOCTWUI-
HyTO B pe3yNlbTaTe KOCMWYECKUX MUCCnefoBaHwid. [MOHATHO, npobnema
MPOUCXO>XKAEHUA >KW3HM — He TOMAbKO HayyHas npobnema. OHa 3a-
TparusaeT rnybokue nnacThbl YeNoBEYECKOr0 MUPOBO33PEHUS U MUPO-
NnoHUMaHus. Henb3a ynyckaTb Tak>Ke M3 Budy, 4YTO MOHWMaHWe npu-
POAbI >KWU3HU MOXKEeT TMPUBECTU K Hec/bIXaHHOMY NpOpbIBY B 061aCcTK
6uoTexHonornii. He cnyyaiiHo, B [JOKYMEHTAax amepuKaHCKOro cTpa-
TErnyeckoro nnaHMpOBaHWA KOCMWYECKMX WCCNef0oBaHUA BOMPOC  «Cy-
WecTBYeT /M WM CylecTBOBala KOrga-mmbo >KusHb 3a npegenamu
3em/M, Kak oHa BO3HUKNA B COMHEYHOW cucTeMe?» — chopmynMpoBaH
MepebiM B MEpPeyHe 3afay amepuMKaHCKOA NnaHeTHOW Mporpammbl
(NASA. Space Science Enterprise Strategy. 2003).

[Janee, 3TO — npobreMa WCMOMbL30BaHNA PecypcoB. Peub 37ech,
npe>kge Bcero, uaeT o JlyHe. VMeloTcA CepbesHble MPOEKTbl WCMOofb-
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30BaHMA JlyHbl B Oyaylieid aHepreTuke. CuUMTaeTCs, YTO 3eMHble UC-
TOYHWKM 3HEPruM, BKMOYas MNPUPOAHOE TOMAMBO W ALEPHOE TrOoproYee,
He CnpaBATCA C MNOTPEBHOCTAMM MNPOM3BOLACTBA K CepefyHe HblHeLl-
Hero Beka. OAMH W3 BO3MOXKHbIX NyTeii pelleHns npobnembl CBf3aH C
ncnonb3oBaHneM °‘He B TepMOsSAEpHOM CuHTe3e, C fo6blueid n  goc-
Taskoin ‘He ¢ JlyHbl. Y>Ke cerofHs 3TOT cnocob Obin Obl 3KOHOMM-
yecku 60nee BbIFOAHLIM, YeM UCMOMb30BAHWE TOPHYMX WCKOMaeMbIX
unn ypaHa, ecnu 6bl 6bl1a roTosa TEXHONOTUS TEepPMOALEPHOTO CWH-
Tesa W COOTBETCTBYWWAA WH(PaACTPYKTYpa.

Jlyna MOXKeT OblTb WCMOMb30BaHAa B KayecTBe [eLeBoro Koc-
MOApOMa npu OTTNpaBke Ts>KENbIX annapaToB B AalbHUA  KOCMOC.
Mpun aTom p[obblya OKUCIUTENS MOXKET OblTb OpraHu3oBaHa Hero-
CPefCTBEHHO Ha JlyHe, Tak >Ke kak Ti, KOTOopbIM 6oraTa JlyHa.

Bnarogaps OTCYyTCTBMIO aTMoc(epbl, CelicMNYecKol CcTabub-
HOCTW W 3KPaHWPOBAHHOM OT 3eMHbIX PajvoLlymMOB 06paTHON CToO-
poHe, JlyHa — wujAeanbHoe MECTO AN pasMeLLEeHUs acTpoqU3NYecKux
CTaHuWiA n gpyrux nogobHbIX 06BLEKTOB.

ObpaTHaa cTopoHa JlyHbl MOXKeT OblTb WCMNOMb30BaHA TakXKe
079 MOCTOSAHHOTO MOHWTOPUHIA C LENMbH0  CBOEBPEMEHHOrO  06Hapy-
>KEeHUA rposflleii 3emne acTepouiHOii OMAaCHOCTM W pasMeLleHns
TEXHUYECKMX YCTPOWCTB [NA YCTPaHeHUs 3TOA OnacHOCTMU.

Ha cocTosBwelicds HegaBHO 5-i1 JlyHHO KoOH(bepeHumn B CLUA
(15-22 Hos6ps 2003 r., Baiikaona, [aBaiin) 3amMeTHOE MECTO 3aHu-
MasM  BOMPOCbI CTPOMTENLCTBA MyHHbIX 6as3, LenecoobpasHocTH Co-
OpY>KeHWs Ha JlyHe MyHKTOB CNe>KeHWsi, B TOM 4uCie Ha Ciyvail BO3-
HUKHOBEHMS KPUTWYECKUX CUTyauwid. Y>Ke cerogHs o6cy>kpaloTcs
BOMPOCLI  MPaBOBOIO PErynupoBaHus OCBOEHWS JIyHbl W UCMONb30Ba-
HUS, B TOM 4MCe KOMMEPYECKOro, ee pPecypcos.

JocTwKeHns  nocnegHero aTana  (1998-2003)

AMepuKaHcKas nporpaMma MccnefoBaHus Mapca UM CryTHUKOB
OnuTepa npoxoAT o4 (dnarom BbISBAEHUS YCNOBWA, B KOTOPbIX
BO3MO>KHO BO3HUKHOBEHWE >KU3HW W MOUCKA €€ MaTepuasbHbIX CrefoB.
Bblgatowmumes  LOCTUXKEHUEM TOCNEAHUX NeT B 3TOM  HanpaeneHuu
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Puc. 1. Mapc. Mars Odissey, NASA. CofepxaHue Bojbl
B NOBEPXHOCTHOM C/Noe, y-CnekTpomMmeTpuna

Puc. 2. Mapc. MOC Mars Global Surveyor, NASA. M0THOCTb NOTOKa anu-

TepMalbHblX HEATPOHOB, 3aBucALWAA OT NPUCYTCTBMA Bogopoda (Boabl). Boaa

npucyTCTBYET B NOMSIPHbIX 061acTax; B pailoHe Terra Arabia n Olympus Mons
(MuTpodhaHos 1 ap.)

ABUNOCbL [0Ka3aTeNbCTBO MpUCYyTCTBUA Ha Mapce Bogbl. ChenaHHble
c 6opTa 3amyweHHoro B 1998 rogy amepuKaHCKOro OpbuTalbHOIO
annapaTa Mars Global Serveyor gecaTku TbICAY CHUMKOB BbICOKOIO
paspeLUeHns Mo3BOMMAM  3alpMKCUpOBaTb fAeTanm CTPOEHUs  U3BWW-
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CTbIX KaHanos, OeperoBblX Teppac, CeTW [OMMH, MOTOKOB, KOTOpble
6biMM  NOYTU [OCTOBEPHO WHTEPNPETUPOBAHbI KakK CBA3aHHble C
[BV>KEHWEM  BOAbI.

HengaBHO y-CreKTPOMETP W HEATPOHHbIA CNEKTPOMETP, YycTa-
HOBNIEHHblE Ha amepuKaHCKOM opbuTanbHoM annapaTe Mars Odyssey,
3anyweHHom B 2001 rogy, O6Hapy>KUnM WHCTPYMEHT&IbHO MpUCYT-
CTBME BOAbl B MOAAPHLIX paiioHaX, B MPUMOBEPXHOCTHOM Cnoe Fny6u-
Hoii B 1-2 meTpa. O6nacTW, BblgeNeHHble CUHUM LBETOM B Npunonsp-
HbIX paiioHax ¥ Ha pasHuHe Terra Arabia B 3KBaTOpPUaNLHOA 067aCTU
yKasblBalOT Ha npucyTcTBue BoAbl (puc. 1).

3TO0 NOATBEPXKAEHO W [aHHBIMW, MOAYYEHHbIMU NPU  MOMOLLM
HeliTpoHHOro cnekTpomeTpa HEND (High Energy Neutron Spec-
trometer) (puc. 2), CKOHCTpyupoBaHHoro V. I'. MuTpodaHoBbIM.

KcTaTtn, B 3TOi paboTe npUHMMaM YydvacTue COTPYAHVKM
WKW n Hawero uHcTuTyTa (FEOXN).

N3 3Tux HabnogeHwid cnefyeT, 4YTO MOYBEHHbIA CMOW, N0 Kpai-
Hell Mepe A0 rnybuHbl 1-2 M, a MOXKeT ObITb U rAy6>Ke, COAEpP>KUT
Bogy. OueBugHO — B Bufe nbfa. Cofep>KaHue BOAbl B FPyHTe No pas-
HbiIM oOueHKam focTuraeT oT 20 go 70 %. [pakTuuyeckn TaKoi
FPYHT MO>KHO paccMaTpuBaTb Kak OueHb rpssHbid ned. [Mpu ce3oH-
HOM MpoOrpeBe OH BbiTauBaeT. Boga 4acTWYHO wucnapseTcs, OCTas-
N8 ocajok nbum. WMHorpa obpasyioTced B3ayTua. Ha cknoHax rpss-
Hblii Nef cnonsaeT Kak rneTuep. [BudKeHue Tanoil Boabl hopmupyeT
PbITBUHLI  (pUc. 3-6).

Ocb BpalleHns Mapca WCnbIThiBaeT 3HAYNTENbHbIE KonebaHus yr-
/& HakIoHa K NA0CKOCTW 3KMMNTUKM W3-3a BausHusa tOnuTepa. B Ha-
cToslee Bpemsa yron cocTasnseT 25,2°. Ho B MacwTabe MuniMoHa
NeT OH KonebneTcs oT 15 go 35°. 3TO0 NPUBOAUT K CYLLECTBEHHOW Mu-
rpauuy KIMMaTWYecKMX YCNoBMIA MO MOBEPXHOCTW Mapca M COOTBET-
CTBEHHO apeasa pPacnpoCTPaHEHHOCTU /ba W ero BAUSHUA Ha (hOpMbl
penbedpa. B yacTHOCTM, 3TO 06BLACHAET NPUCYTCTBME NOrPebeHHON
BOAbl He TOMbKO B MOMSIPHBLIX, HOW B 3KBATOPUasbHbIX 06/1acTAX U OT-
CyTCTBME BMAWMOA CBA3M C COBPEMEHHON Tonorpaduei.

3aBUCUMOCTb 4acTOTbl BCTPEYAEMOCTM 3TUX JOPM OT LIMPOTHI
W TeonorMyeckoro BPeMeHW MOo3BOAMNA CAenaThb BbIBOA, YTO KiumaTU-
Yeckue YCnoBMS Ha Mapce CyWECTBEHHO W3MEHUNUCL OT TEnnoro
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Puc. 3. Mapc. ®opmbl penbeda, Puc. 4. Mapc. OTHOCUTE/IbHO
06YyCNOBNEHHblE MPUCYTCTBUEM Mo/i0Able CTPYKTYpbl Te4YeHus
«rpsi3Horo» nega. MOC Mars (kaHanbl) B KpaTepe. PalioH East
Global Surveyor, NASA Gorgonium (37,4° c. w., 168,0° 3. 4.).

MOC Mars Global Surveyor, NASA

Puc. 5. Mapc. BynkaH Ceraunius Puc. 6. Mapc. CTpyKTypbl Te4YEHUSA.
Tholus. MOC Mars Global MOC Mars Global Surveyor, NASA
Surveyor, NASA
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Puc. 7. Mapc. PaiioH Valles Marineris. 9po3usa BcKpblBaeT HanjacToBaHue oca-
OO0YHOro unu nelneBoro Marepuana (go 100 cnoes mowHoctn KOM). MOC
Mars Global Surveyor, NASA

BNaXKHOI0 KmMmaTa B Hayane uctopun nnaHeTsl (B Noachiari) k co-
BPEMEHHOMY KIMMAaTy CyXOW W XONOAHOW NyCTbiHW. ECTb BCe OCHO-
BaHWS cuMTaTb, 4YTO Ha ApeBHeM Mapce CcylecTBOBanM 6GacceliHbl
>KWUOKOW BOAbl. Ha HEKOTOpbIX y4acTKax 3po3nsi BCKPblBAET MHOro-
MNacTOoBbIA OCafOYHbLIA MOKPOB (puc. 7).

MpucyTCcTBME BOAbl AenaeT BepoATHLIM 3apo>KkieHue Ha Mapce
>Kn3HW. [loka Heu3BeCTHO, Kak [O/Mro CylwecTsoBaiM Ha Mapce ycno-
BUs, OGnaronpusTHble A8 >KU3HW. Hackonbko ycrnena npoaBUHYTbCA
npegbuonormyeckas 3sonouma? JocTurna M OHa MOSBNEHWS KNEeTKU?
Bonpoc 0 NpOAOMKUTEYbHOCTU NpPeLOMONOrMYECKoii 3BONKOLMN OCTa-
eTCA OTKPbITbIM U Ans 3emiu.

XKu3Hb, no-BuaMMOMY, NaBMHOO6Pa3HO pa3BWMBAETCH, €CiN  OHa
npowna CTajuio CTaHOBMEHWS TEHETUYECKOro Koja. OTO0 — KpUTw-
yeckuii nopor npeséuonorMyeckon 3sonouun. Ecim xummndeckas 3sonto-
uus npeogonena asy CTaHOBMEHWA TEHETWUYECKOTO KOAa, TO >KW3Hb
NPOSBNSET YAMBUTENbHbIE afanTauWOHHbIe BO3MOXKHOCTW. [103TOMY,
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MAPC
(+40 %.)
CO
L
Nz Hzo
MNepsuyHas Coepemennan
armocdepa aTMocdepa

CospemenHan
armocdepa

MNepBuyHan
armocdepa

Puc. 8. Mogenb aBonwuumn atmocgepbl Mapca: ot CHU-coaepxauwein go COr-
copgepxauweli n 3emnn: oT CH,-cogepxauweit go COr, a 3arem Or-cogep-
xauwei (Galimov E. M. Il Icarus. 2000. Vol. 147. P. 472)

pa3 BO3HUKHYB, OHa MOrfa COXPaHUTbCA B TeYeHWe MWNIMapioB NeT B
HebGnaronpuaTHOW 06CTaHOBKE, XOTSH, BO3MOXKHO, €e 3BOMOLMS OCTa-
HOBWMACb Ha CaMblX PaHHUX MWUKPOCKOMUYECKNX hopmax.

MpucyTCcTBMEe BOAbl Ha paHHeM Mapce MMEeT K/OYEBOE 3HAYeHue
[0S MOHUMaHWA reonornyeckoin ucTopun Mapca. BmecTe ¢ TeM ecTb
OfHa 3arafoyHas ocob6eHHOCTb. CyllecTBOBaHWE BOAHLIX OacceiiHoB B
NPUCYTCTBUM Yraekucnoil aTmocdepsl, Kasanocb Obl, AenaeT 06s3a-
TeNbHbIM OCa>KAeHWe KapboHaToB, T. €. Yyryekucnbix coneii. KapboHa-
Tbl COCTABNAOT OFPOMHYID 4acTb 0CaJOYHbIX Nopoj Ha 3emne. Ha
Mapce >ke KapboHaTbl MpPakTUYecku OTCYTCTBYOT. BO3MOXKHO, 3TO
CBA3@HO C TEeM, 4YTO paHHss aTMocdepa Mapca 6Gbina He HeTpaIbHOIA,
cocTosAwein u3 CO, a BOCCTAHOBAEHHON, T. €. COAep>Kana yryepog B Bi-
fe CH, n CO. Bo BCAKOM cnyvae, A BbiCKasan Takyw runoTesy (puc. 8).
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Ecnm aTmocdepa nnaHeTbl MeTaHoBas, TO yriekucnoTa W
KapboHaTbl [JOMKHbI OblTb 000ralleHbl TS>KENbIM K30TOMNOM Yrhe-
poaa C. MapcuaHckme KapboHaTbl — AeMCTBUTENbHO aHOMalbHO
o6oralleHbl Ts>KenbiM u3oTonom (4°C = + 30+ +40 %0). Bo3mork-
HO, BOOOLIEe nepBMYHble aTmocepbl nnaHeT Obiim CO-CH, cocTa-
Ba, B TOM uucne u Ha 3emne. Pasznnume me>kgy Mapcom u 3emneid co-
CTOANO B TOM, YTO MNepBuyHas MeTaHoBas aTmocgepa Ha Mapce
6blna yTpaueHa, a pedkMe KapboHaTHble 06pas3oBaHusi, 06OralleH-
Hble TSKENbIM M30TOMNOM, OCTaIUCb KaK MUHEpaNornyeckne penmk-
Tbl. Ha 3emne >ke B oT/mume oT Mapca nepsuyHas aTmocdepa Obl-
na ygep>kaHa 1 B pe3ynbTaTe MOCNeAyHoLleli OKUCIMTENbHOW  3BONO-
UMM npeobpa3oBaHa B yrnekucnylo aTmocdepy. B ee npucyTcTBUM
copmupoBanacb 6oraTas KapboHaTamu ocagoyHas o06onouka 3em-
M C HOPM&ibHbIM M30TOMHLIM COCTABOM YrNepoja.

Hanmune BOCCTAHOBNEHHOW MEPBMYHOA  aTMOcepbl  NAaHeTbl
cosgaeT GnaronpusTHYI0 OOGCTAHOBKY AN BO3HMKHOBEHUS  DKMW3HW
W UMEET MNPUHUMNMAbHOE 3HAYeHWe A8 YCOBWUIA  BO3HWUKHOBEHWS
AT® — 37Ol KIO4YeBOM MONEKynbl  NPeAbrONOrMYeckon  Xumuye-
ckoii agonmtoumn (Fanmmos 9. M. deHOMeH >KU3HW: Me>Kay paBHOBe-
CMEM U HENMHEMHOCTHIO.  [POUCXO>KAEHWE U MPUHLUMMbLI  3BOMIOLMM.
M.: URSS, 2001).

He Tonbko Mapc, HO W gpyrve nnaHeTHble Tena, NpeXkae BCero
CnyTHUKM HOnuTepa, EBpona u KamncTo, npuBiekardT BHUMaHMWe
KaK BO3MO>KHble 0OBLEKTbl BO3HWKHOBEHUS >KW3HU. AMEPUKaHCKUA KOC-
Muuyeckuii annapaT Galileo npou3sen BbICOKOpPA3peLLAOLLY0 CbhEMKY
nosepxHocTu EBponbl — cnyTHuka HOnuTepa. [lonyyeHHble CHUMKM
nokasanu, 4YTo EBpona nokpbiTa naHuupem nbaa (puc. 9 u 10).

MnacTuHbl fbfa COfep>KaT TPewWWHbl, MPU3HaKM TOPOLUEHMS,
pasBepHyTbl OTHOCUTENbHO Apyr Apyra. OTO CBUAETENLCTBYET O
TOM, YTO fef sABAfeTCA nnasalowym. Ero MowWHOCTbL OueHMBaeTCH
npumepHo B 20 kM. TMog HMM HaxoAWTCsA OKeaH >KWAKOW BOAbl. Ynda-
pbl  KPYMHbIX METEOPUTOB MOIMM BpPeMs OT BPEMEHM B34aMblBATb
NefoBYH0 KOpy M 0CBOGOXKAAaTb MyTb BOAE K AHEBHOW MOBEPXHOCTW.
OnATb-TakW, pa3 BO3HUKHYB, >KM3Hb MOrfa npucnocobmuTbes K He-
6naronpuaTHLIM YCNOBMAM BO Mpake r1ybokoro okeaHa. B aHanoruu-
HbIX YCNOBMSIX Ha 3emie >KU3Hb BCTpevaeTcCs.
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Puc. 9. EBpona — CnyTHUK Puc. 10. EBpona — CNYTHUK
Onutepa. Jlegosas Kopa. tOnutepa. Pa3nnuynmbl 06bEKTHI
JPL Galileo, NASA pasmepom 26 m. JPL Galileo, NASA

Bav>kaiwme  akcneguumn  Ha  MapC  JOMKHbI  CYLECTBEHHO
pacwupuTb NpeAcTaseHWe O MOBELEHUM MacCbl TPYHTOBOMO J/bAa.
Ha KA Mars Express EBponeickoro KOCMWYECKOro areHTcTBa YcC-
TaHOBNEH [AMMHHOBONMHOBOM pajap, KOTOopbli CcrnocobeH pJaTb  WH-
thopmaupto ¢ Gonbliei  rAyOuHbI, 4eM NOMydeHO ceivac. [MnaHupy-
I0TCA NOCAfOuYHble annapaTbl W Mapcoxofpl, KOTOpble MNpoaHan-
3UPYIOT TPYHT Ha MecTe.

MporpamMmMbl  MNaHETHBLIX  WCCMEAOBaHUIA
CLUA wn pgpyrux cTpaH (2003-2013)

B amepukaHCKOl nporpaMme KOCMUYECKUX WCCNeLOBaHWiA Ha nep-
BOM MeCTe CTOWT MHOrouenesass M [ONrOBPEMEHHad nporpaMma  usy-
yeHua Mapca. Ee 3agauya— BCeCTOpOHHee wuccnegosaHve Mapca, npe-
>KAe BCEro B KOHTEKCTe Npo6feMbl MPOUCXOXKAEHUA >KWU3HW. OTO —
nocnegoBaTenbHas nporpaMma, B KOTOPOA Kadkiasa npefbigyLias
3KCMeanuMa  BbINONHAET  MOArOTOBUTESbHbIE (DYHKUMM [NA  Clefyto-
Wwen. VmeloTcs [Be nocnefoBaTenbHOCTU 3anyckoB € 4-neTHeld ne-
PUOANYHOCTbBIO — MOCNef0BATENbHOCTL  «A»  (nocagouHble annapa-
Thl, 2003, 2007, 2011 rogpl), nocnefoBaTenbHOCTb «B» (opbuTab-
Hble annapaTbl, 2001, 2005, 2009, 2013 rofgbl).
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AMepuKaHUbl BHauyane noTepsyn Tpu annapaTa: Mars Observer
(1992), Mars Climate Observer (1999) u Mars Polar Lander (1999).
Ho p[pyrve akcneguuum fayvm  WCKMOUMTEYbHO WHTEpecHble pesynb-
TaTbl. Mars Global Surveyor (1997), Mars Odyssey (2001) panu sB-
Hble [OKasaTenbCTBa MNPUCYTCTBMA BOAbl Ha Mapce. AsBTOMaTWYe-
CKn nepegpurawowmiicd annapaT (posep) Mars Pathfinder caenan Ha-
3eMHYI0 BWAEOCHEMKY U M3MEpUT XMMWUYECKMA COCTaB MOBEPXHOCTMW.
B saHBape 2004 roga o>kupaeTcs nocagka Ha Mapce Mars Explora-
tion Rovers, [AByx annapaToB, HECyLMX Mapcoxofbl Ha 6OpTY.

PekorHocumpoBoyHas opbuTanbHas  akcneguuma  (Mars  Recon-
naissance Orbiter Mission) HameueHa K 3anycky Ha asrycT 2005 roga.
OcHOBHble 33faun CBf3aHbl C BbICHEHWEM pPONM BOAbl B (HOPMUPOBAHUM
MOBEPXHOCTHbLIX CTPYKTYp Mapca W NOANOBEPXHOCTHONW CTPYKTYpbI
Mapca fo rny6uHbl nopsgka 100 MeTpoB, B TOM 4WCAE HanMuus 3a-
XOPOHEHHON BOAbI, Npu Momowm pagapa Ha 20 Mruy,

Cnepytowmii annapaT (Mars Smart Lander) OCyWecTBUT MArKyto
nocagKky 1 npowssefeT OypeHue C U&Yblo MOMyYuTb 06pasubl rpyHTa WU,
BO3MO>KHO, BOfbl, OPraHW4YecKoro BELLeCTBa, @ TakXKe WU3Y4NTb reo-
XUMUYECKWA W MUHEPANOrMyecknii cocTasbl MapCUMaHCKONW MOYBbI.

Akcneguuma  Mars  Long-Lived Lander Network, npeacTasnsto-
Was [ONTOBPEMEHHYID CETb MAapCWAHCKUX CTaHuWiA, NnaHupyeTcs K
3anycky B 2007 wam B 2009 rogy. [naBHas 3agava 3TOro npoekTa —
M3yYeHne BHYTPEHHel CTPyKTypbl Mapca, Bkmouas ero sapo. Kpome
Toro, OygyT noOMydYeHbl CBEAEHWS O €ro MeXaHW4ecKux CBONCTBAX,
TEennoBoM MOTOKe U np.

HakoHey, B 2011 rogy WM HECKONbKO MO3>Ke MJaHMPYeTCsa BO3-
BpalleHve obpasuos ¢ Mapca (Mars Sample Returns Mission).

B cBoem 6to>KeTHOM nocnaHuM Ha 2003 rog npesvgeHT CLLUA
[>x. Byw cpenan CyweCTBEHHbIA YMop Ha  (pMHAHCMPOBaHWE MNpo-
rpammbl mnaHeTHbIX wuccnepgoBaHuii HACA. bBbino 3asBneHO 0 cepbes-
HOl nopfep>KKe NPOLOMKeHUA wuccnefoBaHuii Mapca. [MnaHupyeTecs,
KaKk W paHblue, OTNPaBIATb B CpefHeM Kakiple 18 mecsues muccum
CTOMMOCTLIO B npedenax 320 MAH  [0MMapoB B pamMKax Mporpammbi
Discovery. 3Ta nporpaMma [OMOMHAETCA CO3LaHWEM Cepun MPOEKTOB
cpenHero Knacca New Frontires Missions (CTOMMOCTbLIO B npefenax
650 M7H Jonnapos), KOTOPble MOrAM 6Obl  OCYLECTBAATLCA KadKible
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2-3 rofia, W KpynHblx goporocToswmx dnarmMaHckux (Flagship) akc-
neguumii (cToMmocTbio 60nee 1 mnpg LONNApoB), NNAHUPYEMbIX pa3 B
fecaTueTve.

B pamkax nporpammbl New Frontires no 2013 roga nnaHupyeTcs
3anyck annapaTa Kuiper Belt Pluto Explorer (650 mnH fonnapos).
OH 6yfeT nepBbiM KOCMWYECKMM annapaToM, KOTOpbli nepegacT
Hay4Hyl0 WHC(OPMaLMIo C elle COBEPLUEHHO HeWcCnefoBaHHON 4acTw
ConHeyHoit cucTembl. OH mponeTUT MmO [nyToHa M XapoHa U fga-
fee ero uenb — wuccnegosaTb 060bekTbl nosica Kolinepa. 9To 06-
nacTb, rhe, BEPOATHO, COXPaHAeTCs CaMoe MPUMUTWBHOE BELLECTBO
CofHeYHol  CUCTEMBI.

Ha 2009 rog 3annaHupoBaHa akcneguuus Ha JlyHy (650 maH gorn-
napoB), npegnonarawwas oTbop u gocTasky rpyHTa: South Pole-
Aitken Basin Sample Return (SPA-SR). HO>kHbiii Monoc — bacceiin
JiiTkeH — camas 6onblwas ygapHas CTpyKTypa Ha JlyHe. 3To cTpa-
Turpaduueckn Hambonee rnybokas W [peBHAA CTPYKTypa, BEPOAT-
HO, BCKpbIBLUAA BELECTBO NyHHON MaHTwuM. Kpome TOro, 34ecb BO3-
MO>KHO CKOM/JeHWe 3amepslleil BOAbl W NeTYy4uX.

K uncny oueHb WHTEPECHbIX MPOEKTOB OTHOcUTCA Jupiter Polar
Orbiter with Probe (JPOP). Co cBoeil OpbuTbl, BXOLALLEA B Bepxu
aTmoctepbl  HOnuTepa, JPOP u3MepyT TOHKYIO CTPYKTYypy Mar-
HWTHOro nona HKOnuTepa, MNOMAPHYIO WOHOCEPY nNnaHeTbl, COCTas
aTMocepbl 1 OnNpefe/MT HanMuMe LeHTPabHOro agpa.

MpoekT wuccnegosanns BeHepbl Venus in Situ Explorer (VISE)
HameyeHo ocywecTsuTb nocne 2011 roga. AnnapaT wccnegyeT
W30TOMHBbIA ¥ XUMWYECKMA CcOCTaB aTMocepbl B MNPOLECCe CHUXKe-
HMS 1 NpOU3BEAET TeOXMMUYECKWe W MUHEpanoriyeckme aHamsbl Ha
nosepxHocTW. [pegnonaraeTca Takke O0TpaboTaTb  TEXHONOTUIO
oT6opa npobbl C UeAb0 BLIMOMHWTbL B Oyaywlem AoCTaBky npobbl ¢
BeHepsbl.

JocTaska ob6pasuya npegnonaraeTcad Tak>Ke C KOMeTbl, B pam-
Kax npoekTa Commet Surface Sample Return (650 MnH gonnapos).
BygeT nonyueHa uHopMauus O TOM, KakK CUEnneHo BewecTBO, U3
KOTOPOro COCTOMT KOMETa, KakOB ero W30TOMHbIA W XUMUYECKWA
cocTas.
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M3 cnarmaHckux nporpaMm nomumo Mapca nnaHupyeTcs  3Kc-
neguums K cnyTHuky HOnuTepa — EBpone: Europa Geophysical Ex-
plorer. Ee uenb — uccnefoBaTb BELWECTBO MO MNOBEPXHOCTHLIO OKea-
Ha EBponbl ¥ camMo NefoBoe MOKPbITUE, 4YTOGbI OUEHWTb MNOTEHUM-
albHYI0  BO3MO>KHOCTb 00MTaeMoCcTW 3TOro chnyTHuka HOnuTepa.
TOT >Ke KOCMMWYecKuii annapaT, ele [0 TOoro Kak 6ydeT BbiBefeH
Ha opbuTy EBponbl, uccnefyeT fga Apyrux cnyTHuka HOnuTepa la-
HuMen W KanaumeTo, Takoke B acTpobuonornyeckom KOHTEKCTE.

«Heb6onblume» muccUM B pamkax nporpammbl Discovery (¢ 6tog-
>KeTom 320 MNH [0NNapoB) He ABNATCA O0ObEKTOM [ONrOBPEMEHHOIO
nnaHupoBaHus. OHM OyAyT OCYLeCTBAATLCA B CpefHem pa3 B 18 wme-
CALUEB [NA PELUEHWs BO3HUKAIOWMX 3afjay B XOfe KOCMUYECKUX ucche-
[oBaTeNbCKUX W TEeXHONornyeckux npobnem.

Hy>KHO Takxke WUMeTb B BUAYy 3anyleHHble B MpOWAoOM U Npo-
Jo/mKalolimeca nporpammbl:  UccnefosaHne HOnuTepa W ero cnyTHU-
KOB KocMuyeckum annapaTom Galileo {paboTa Galileo 3aBeplumnach
B ceHTs6pe 2003 roga), nporpammy Cassini-Huygens, HanpasneHHyto
Ha u3yyeHne CaTypHa M TuTaHa, conm>KeHue ¢ acTepomgom — NEAR
n Deep Space 1.

PAf KpynHbIX OTKPbITWIA 6bln chenaH € WCNonb3oBaHWeM Tene-
CKOMOB B 3eMHbIX 06CepBaTOopusX. OTO — OTKPbITUE BHECONHEYHbIX
MNaHeTHbIX CUCTEM W [JeTanm3auus CTPYKTypbl nosca Koiinepa.

EBponelickoe KOCMUYECKOe areHTCTBO B WoNe 3TOro roja 3a-
NycTWNO NepBblii eBponeickuin annapaT K nnaHeTam Mars Express,
KOTOpbIA Yy>Ke B [Jekabpe [OCTUrHeT Mapca u OygeT uMETb oOp-
6uTanbHbIA MOAyNb M nocafouHbli Mogyns — Beagle. Ha JlyHy 3a-
nywieH esponeickuii  annapaT SMART-1, UCNOMb3ylOWMA 31K TPO-
peakTUBHbIA JBuraTenb, NpW MOMOWWM KOTOPOro KOCMUYECKMA an-
napaT OygeT MeAfeHHO npubamd>kaTbes K JIyHe W [JOCTUMHET ee
CNYCTS HECKONbKO MeCALEB.

AnoHus 3anycTuna annapaT Muses-C ¢ LeNblo  JOCTaBkuM 06-
pasya c acTepomga 19988P36, oTHOCMTENbHO 6IM3KOro K 3emne, ¢
NCNONb30BAHNEM WOHHOTO fsuraTens. Ob6pasel nnaHupyeTcs [ocTa-
BUTb Ha 3emnto B 2007 rogy. B aTom rogy AnoHus Hanpasuna K
Mapcy opouTanbHbil annapaT Nozomi. B 2004 rogy SAnoHua nnaHu-
pyeT 3anyck Ha JlyHy annapaTa Lunar-A, a B 2005 rogy — SELENE.
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WHona BbigenseT 83 MAH  JONapoB  Ha  3anyck opbuTaibHOro
CNyTHUKA JlyHbl, HameuyeHHbIl Ha 2007 rog. OH [OMKEH HeCTW Ha-
6op U3 5-6 uCCnemoBaTENbCKMX WMHCTPYMEHTOB:  BbICOKOpPa3peLlato-
LYyl Kamepy, ChneKTpPOMeTpbl, pajap.

HauvHass ¢ 2005 roga ESA HamepeHO pa3BepHYyTb OOLUMPHYIO
nporpamMmy  «Aspopax.

MogroToBka flabopaToOpHON 6asbl U pasBuTMe
CONYTCTBYHLWMX  TEXHONOTNIA

Mockonbky nporpammbl  NASA  npegycmaTpusaloT BO3BpaT 06-
pasuoB C KomeT, JlyHbl, Mapca u BeHepbl, amepukaHubl y>Ke OTKpbI-
am - Hosyto nporpammy SRLIDAP (Sample Return Laboratory Instru-
mentation and Data Analysis Program), 3agauveii KoTopoil sABnseTCA
MOArOTOBKa nabopaTopHON 6a3bl A8 aHanM3a [0CTaBifeMbIX BHe-
3eMHbIX 06pasyoB. B o060CHOBaHMM 3TOW MpOrpaMmMbl YKasblBaeTCA:
«CyllecTBYeT  HeOOXOAMMOCTb YCOBEPLUEHCTBOBAHUA U PasBUTUSA
Ha MOCTOSHHOW OCHOBE OOHOBMEHHON, 4YyBCTBUTENbHOW annapaTypbl
M paspaboTKW aHa/IMTUYECKUX METOLOB, MNPUMEHUMbIX K Creuuaib-
HbiM obpasuam A9 0TBeTa Ha HOBble HayuyHble BOMpockbl. PaspaboTka
cneunanbHblX WHCTPYMEHTOB HOPMabHO 3aHUMaeT OoT 5 fo 7 neT.
MpuobpeTeHne onblTa M pa3paboTka MeTOAWK [N Takoro WHCT-
pymeHTa TpebyeT euwe fAsa roga». (An Integrated Strategy for Solar
System Exploration. P. 312).

B npouecce ocylecTBNeHUA NpPOrpaMmbl  KOCMWUYECKUX UCCneso-
BaHM npegnonaraeTcs [OOMTHLCA Mporpecca B psfe BaXKHbIX TeXHO-
norvii. B TOM uucne B WCMOMb30BaHWUM PagMOM30TOMHBIX WCTOYHUKOB
3Heprun (NpoekT Prometheus). PaHblue amepukaHUbl M3 CO0OpPa>KeHuit
3KONMOrMM  O0TKa3biBMCb OT UX WCMOMb30BAHUA W OCY>KAanu npofon-
>KalLleecs  WUCMoMb30BaHWe pPafMou30TOMHbIX TeHepaTOpoB Yy  Hac.
Ceitluac akonornyeckuii nnpT OT6poweH. To >Ke KacaeTcs MCMOfb-
30BaHNA ALEPHO-3NEKTPUYECKMX [JBuraTeneil. Ha HegaBHO COCTOAB-
Wweiica KoHdepeHuun no JlyHe ILEWG-5 Ha [MaBaiisx (CLUA) pykoso-
anTens (PT) npoekTa SPA-SR M. [itok yTBep>Kaan, 4TO UCNOb30BaHWe
fAEpHbIX YCTAHOBOK Ha KOCMUYECKMX annapaTax He npeAcTasnseT
HMKaKol onacHocTW. ESA npugaeT 3HayeHWe pasBUTUIO TEXHUKM
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3NEeKTPO-PeakTMBHbIX ABUraTeNbHbIX ycTaHoBOK (JPAY). B HacTos-
Wwee BpemA NOLOGHbIA [ABWraTeNb YCTAHOBNEH Ha KOCMUYECKOM an-
napaTe SMART-1, sanyweHHoM Ha JlyHy.

OTeyecTBeHHas MiaHeTHas nporpaMma

Kak >ke Ha (hoHe 3TON MMPOBOM aKTWMBHOCTMW BbIMSAMT Halwa
KocMuyeckass nporpamma u3yueHuss ConHeyHoin cucTembl? K coXka-
NEHN0, C KOoHua 1980-x rofoB yCMELUHbIX 3amyckKoB He 6bino.
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MpymeYaHue: LUTPUX-MYHKTUPOM MOKa3aHbl 3amyCcku, 3aBepLUMBLUMECS MOTe-
peii KA.

AnnapaT «Mapc-96» He yganocb BbIBECTW Ha OpouTY.

Heygaua nporpammbl «Mapc-96» nocTasuna B TPyAHOe M0/o-
>KEHWe BCH Nporpammy nnaHeTHbIX MccnefoBaHwic. Ha odvepegn 6bina
JgoporocTosuwas acTpodguanyeckas nporpamma  «CnekTp». OHa npe-
JycmaTpuBana 3amyck TPex CNyTHWKOB, HECYLMX Teneckonbl, npea-
HasHayeHHble AN UCCNefOBaHWA KOCMMYECKOrO W3NYYeHWs B pasHbiX
JnanasoHax crnekTpa wsnyyeHws. [lnaHupoBaica WX 3amyck Ha opbu-
Ty C UHTepBa/ioM B 2 rofa, B TeyeHue nepuoga 1998-2002 rr.

B cno>kvBwmnXcs  (PMHAHCOBbIX 06CTOATEUbCTBAX ObINO  SICHO,
YTO [AOPOrocTOsAWMe MPOEKTbl NNAHETHbIX WCCNeLOBaHWA, MOJ06-
Hble «Mapc-96», B OnM>KaMlMe rofbl SIBHO HEPeaNCTUYHbI.
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Hy>KHO 6bIN0 UCKaTb NPUHUMNMANbHO Apyrue pewenus. CTasky
CnefoBano chenaTb Ha HeLOporMe MpPOeKTbl, C XOPOLWO CHopMyampo-
BaHHOW 3ajaueil, pelleHne KOTOpPOW CMOCOGHO [AaTb CYL|ECTBEHHbIN
Hay4Hblli  pesynbTaT.

B 1997 rogy nnaHeTHad cekums CoBeTa no kocmocy PAH
NPesnod>Kuna HoOBbIA NAaH, B KOTOPbLIA 6blaM  BKIKOYEHbI  CrejytoLine
NPUHLMNUANBHBIE  NONOXKEHMA: 1) BO3BPATUTBLCA K aKTUBHOMY WC-
CnefioBaHMio  JIyHbl;  2) COCPefOTOUMTBLCA Ha MNpoeKTax, npemy-
cMaTpMBalOWMX aBTOMATUYECKYl0 [OCTaBKy 06pasuoB (B  Kaue-
CTBe 00bekTa Obin BblopaH doboc — cnyTHUK Mapca); 3) paspa-
60TaTb KOCMWYECKW/ A annapaT HOBOrO MOKONEHUs, PacCHATaHHbIN
Ha 6onee pelesble, 4eM «[IPOTOH», pPakeTbl-HOCUTENN CPELHEro
Knacca Tuna «MonHusa», «Coo3».

B 1997 rogy 6bin yTBep>KAeH nnaH HanpasuTb K 2000 rogy an-
napaT K JlyHe, a B KoHUe 2004 roga — K dobocy. OpHako rog cnyc-
TA OblN0 NPUHATO pELIeHNe OrpaHMuMTb  MNaHeTHY nporpaMmy
3anyckoMm TONbKO OfHOro annapata o 2005 roga. [Mocne guckyccuia
6bin BblOpaH NpPoekT «do6oC-IpyHT».

UeM WHTepeceH NPOeKT, npedycMaTpuBatOLWniA [OCTaBKY rpyH-
Ta ¢ Poboca?

$ob6oc — oauH U3 [BYX cnyTHMKOB Mapca.

3TO Teno HenpasuibHOW OpMbl  pasmepoM 27 X22 X 19 Kwm,
OTHOCUTENbHO HEBLICOKOM nnoTHocTu (1,9-2,0 r/lcm’). Ero opbuTa
c paguycom 9378 kM BOKpyr Mapca HaxoguTcs NO4TW B npegenax
30Hbl Powe. TemnepaTypa OT OCBELUEHHON 4acTW K TEHEBOW MeHs-
eTca oT -4 °C po -103 °C. T10oBEPXHOCTb CWUNbHO KpaTepupoBaHa.
YHUKa/IbHbIM ~ SIBNSIETCA  rUraHTCckuiA  kpaTep CTUKHM  AyaMeTpoMm
11 kM. Ha noBepxHOCTW BMAHbI [A/MHHblE 60pO3abl. OHU WUMEKT ry-
6uHy 10-20 meTpoB M wupuHy 100-200 M.

Ha pauarpamme npeAcTasneHbl BOMPOChbl, HAa KOTOPble MOXKET
JaTb OTBET [OCTaBka rpyHTa ¢ doboca.

PUCYHKW, WNNIOCTPUPYHOLLME 3TY 4YacTb [AOKNaAa, OMyLleHbl, Mo-
CKO/bKY OHV MPUBOAMNNCH B MPEALIECTBYIOWNX FNaBax.

Bonpoc, KOTOPbI1 MMeeT BadKHOE 3HAYEHWEe C TOUKWM 3PEeHUs Mo-
HUMaHWs  MexaHuM3Ma  (OPMMPOBAHUA  NNAHETHO-CMYTHMKOBBLIX  Cue-
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Tem, — fBnseTcA M BelwecTBO Poboca POACTBEHHbIM BELLECTBY
Mapca wm 3TO 3axBaueHHblli 06BLEKT?

OTBeTWUTb Ha 3TOT BOMNPOC MOXHO, W3y4YMB W30 TOMHbIA CO-
CTaB kucnopoga rpyHTa. OTHOWEHWE Tpex W30TOMNOB KMcnopoga
MMeeT XapakTepucTWYeCKMe 3HaYeHWs [ANA pasHblX TUMNOB KOCMWYe-
CKOro BeLleCcTBa.

34ecb cneflyeT cKasaTb, 4YTO, BMOMAHE BEPOSTHO, Mbl Y>Ke MMeeM
Ha 3emne ob6pasubl BewecTBa Mapca, ewe O NAAHWMpPYemoi amepu-
KaHuamMy ux focTasku Ha 3emno. Cpean meTeopnToB 6biia 06Hapy-
>KeHa HeoOblyHasi pPasHOBMAHOCTbL, NonyuyrBwas HassaHne SNC-me-
TEeopUTbl, MO NEePBbIM NAaTUHCKMM OyKBamM Ha3BaHUA MeTeopuTOB
Schergotty, Nakhla n Chassigny, koTopble nocne JOATMX WCCNeAoBaHUi
M JUCKYyCCU OblM OTHECEHbl K TaK Ha3blBaeMbIM MapCUaHCKUM Me-
TeopuTam. PparmeHTbl MOPOA MOrM OblTb BbIGUTbHI C NOBEPXHOCTU
Mapca npu yaape KpynHbIX KOCMUYECKWX TeY, npugaswux 0670MKam
CKOpPOCTb, MpeBbILAOWY CKOpoCTb YberaHns oT Mapca (5 km/c).
Taknx MeTeopuTOB HEMHOro: BCero 12 u3 HEeCcKONbKUX ThiCAY MeTeo-
pUTOB, HalfeHHbIX Ha 3emne. OHW UMEKT XapakTepHOe COOTHOLLEeHWe
Tpex u30TOnoB Kucnopoga “O/'0/°O, kKoTopble B SNC-meTeopuTax
NOXKATCH Ha NMHWIO XWMUYECKOTo (DPaKLMOHMPOBAHWA, He COBMajato-
WY C JMHWEA Kakoro-nmbo [Apyroro knacca KOCMUYECKMX O6GBEKTOB.
3ameTum, 4yTO 3emis u JlyHa UMEOT O6LLYI0 MHWIO W, CNeaoBaTe/b-
HO, OOLMA MCTOYHMK KOCMWYECKOrO BellecTBa.

Ecrm pesynbTaT aHaimsa “0/'0/°'0 doboca nonafeT Ha MHWIO
tbpakymoHmposaHms SNC-mMeTeopuToB, TO 3TO U OyfeT OAHOBPEMEH-
HO 03HauaTb reHeTuyeckoe poacTBo Poboca M Mapca, U OKOHYATENb-
HO ygocToBepuT, 4TO SNC-mMeTeopuTbl — 3TO BelecTBO Mapca.
Y Hac B Konnekuum meTeopuToB B NEOXW ecTb Takue obpasubl, 4
TOorga OKa>KeTcs, YTO Mbl pacnonaraem obpasuyamu ¢ Mapca.

MHorve cunTawT, 4TO Poboc 6/M30K NO COCTaBy K YrMCTbIM
XoHOpuTaM. Ho pacnpegeneHne 61aropogHbIX rasoB pasiNyHO  Ans
YIAMCTbIX XOHAPUTOB M Mapc.

MosTomy BO3HMKAeT BOMPOC — K uYemy O61AM>Ke pacnpedeneHue
GnaropogHbix rasos Ha @oboce — K YIUCTbIM XOHAPUTAM UM
Mapcy? Ananm3 BewecTBa doboca NO3BOMMT MOHATb He TOMAbKO
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npupogy doboca, HO M MPOMUTH CBET Ha MeXaHu3M (hpaKUMOHMpPOBa-
HUA 6naropodHbix rasoB B COMHEYHON CUCTEME.

Mo cBoMM OTpaxkawwWyM XxapakTepucTnkam @oboc HanoMuHa-
eT acanbTu3MpoBaHHOE BELLeCTBO. BnonHe BepoATHO, 4TO, Tak
>Ke KaK YrnCcTble XOHAPUTbI, OH COAEPXKMT OpraHu4eckue coegmHe-
HUS. BbIsICHEHME WX MPUPOAbl, B TOM 4WCAE BbISBNEHWe npeaduonoru-
UECKMX COEAMHEHUA, TaKWX KaK aMWHOKWUCIOTHI, HYKNEMHOBbIE OCHO-
BaHWs, MMeno Obl GONMbLIOE 3HAaYeHMe [ANS PELUeHWs BOMPOca O 3apodK-
JeHun >ku3Hn B COMHEYHOW CcucTeMme.

M3yuenne U/Pb-, Rb/Sr-, Sm/Nd-cuctem no3so/MT ONpeaennTb
TaKylo Ba>KHEILLYHD XapakTepucTuKy, KakK abCoMoTHbIA Bo3pacT
doboca.

M3BECTHbI M30TOMHbIE CUCTEMATUKM C KOPOTKAM MEepuogoM Mo-
nypacnaga poauMTenbCKoro  u3oTona: "HEFW; =T Xe;  “Pul"Xe;
*MnfCr n pgp. PoguTensCckue pagnoakTVBHble W30TOMbI B 3TWX Na-
pax AasHO BbiMepan. HoO pgouepHue, cTabunbHble W30TOMbI, B KOTOPbIE
OHM NpeBpaTWIMCb, BOWAW B COCTaB COOTBETCTBYIOLWMX 31eMEHTOB
W W3MEHUIW WX NEPBUYHbIE W30TOMHbIE OTHOWEHNS. COBpPEMEHHbIE
METOAbl aHanu3a MNo3BOMSKOT YAOBUTb 3TW TOHYAALIME W3MEHEHWS U
JAIOT YHUK&IbHYID  (PaKTUYECKY0 OCHOBY A1 PEKOHCTPYKUMM camo-
r0 paHHero nepuoga CcTaHoBneHWss CONHEYHON CUCTEMbI, Korga eLe
He YCNenn BO3HWUKHYTb NnaHeTbl. Takue wuccnegoBaHus MoryT ObiTb
cenaHbl TOMbKO B YCMAOBMSX 3eMHbIX nabopaTopwii. [oaTomy Tak
Ba>KHO A0CTaBMTb 06pasubl Ha 3emnto.

LleHTp um. BbabakmHa u HIMO um. JlaBoukuHa y>Ke MNpUCTYNUm
K OMNbITHO-KOHCTPYKTOPCKMM paboTam. CnegyeT OTMeTWUTb, U4TO
B LleHTpe um. babaknHa Obin paspaboTaH MNPOEKT, OCHOBaHHbLIA Ha
Hanbonee 3KOHOMUYHBLIX COBPEMEHHBIX — TEXHONOrUsAX,  MO3BONSAHOLLMX
MOYTW HAMNOMOBMHY YMEHbLUINTbL CTOMMOCTb MPOeKTa U CBECTU ero
K CTOMMOCTMW, He npeBbllawwen 25 MnH gonnapoB (NC pakeTa-
HOoCWTeNb CcpefHero knacca). CpaBHUMTe 3TO CO CTOMMOCTBIO «je-
LUeBbIX» aMepuKaHCKMX npoekToB Discovery B 320 MAH [onnapos.

PaspaboTaH KOCMUYECKWiA annapaT, pacCUMTaHHblii Ha pakeTy-
HocuTenb  «Coto3-dperaT».  [pPyHTO03ab0pHOE YCTPOACTBO  Npeamno-
naraeT JAocTaBKy KOMOHKM rpyHTa AanvHoir 100 cM M BECOM OKOno
100 r (puc. 20).
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MoMMMO 3TOro nNaHUpyeTcs MaHWnynsTop, KOTOPbIA CMOXKET
npy NOMOLLM MWKPO-BUAEO-yCTPOMCTBA NOf06paTb OTAeNbHble Ky-
couku rpyHTa (puc. 21). B cocTaB Hay4yHOro KOMMAEKca BXOAAT npu-
60pbl, HeoOXoAMMble AN aTTecTauMM MecTa MNOCagku, a TakxkKe
n3yyeHnss Poboca in situ: Macc-CneKTPOMETp, ras3oBblii XpoMaTo-
rpadg, ceicMoMeTp, TEPMOCEHCOP W Ap.

PaspaboTaH cueHapuii noneTa W OMpeAeneHbl TPaeKTOpHbIE
napameTpbl. [uarpaMmbl  Ha puc. 22-24 noKasbiBalOT MaHeBpupo-
BaHWe KOCMWYECKOro annapaTa B 30He NpUTs>KeHus Mapca, nocag-
Ky Ha moBepxHocTb ®oboca um oTneT ¢ doboca.

Kak s y>ke rosopun, 3anyck KA «®oboc-I'pyHT» Obin yTBep-
>XaeH Ha 2005 rog. MoTom 3Ta pgaTa Obina casuHyTa K 2007 ropy.
Ecnm CcOXpaHUTCH HbIHEWHAS TeHAEHUMA MNnaHupoBaHus, W 3Ta gaTta
He OyfeT Bblgep>KaHa. ITOr0 [OMyCKaTb HEMb3sA.

«®ob6oc-I'pyHT». Moyemy He no3xke 2007roga

1. B TeueHne 15 1eT He ObiN0 pe3ynbTaTWBHbIX MNAHETHbIX MCCNeao-
BaHM B Poccun. OTKnagblBaHvWe MNpoekTa NpuBeaeT K yTpaTe
OTEYECTBEHHOM LUKO/bI MNaHeTONOTUN.

2. [ocTaBka obpasua rpyHTa ¢ ®oboca NO3BONMT POCCUIACKUM yue-
HbIM HE Ha BTOPbIX POMAX BKAUUTLCA B MEXKAYHApOAHYH Npo-
rpammy mnccnefosaHus Mapca, B TOM yucne rpyHTa ¢ Mapca.

3. PacTsarveaHve peanmsauum npoekTa MNPUBOAUT K YCTapeBaHuio
HalNeHHbIX TEXHONOrMYECKUX PELLIEHWIA 1 3NEMEHTHON 6a3bl Npume-
HSIeMbIX YCTPONCTB.

4. PelleHne HayyHbIX 3afa4y NMPOeKTa CyLeCTBEHHO 060raTUT Haww
3HaHMA 0 hopmupoBaHnM CONHEYHON CUMCTEMbI, JACT HOBbIA UM-
My/nbC PasBUTUI0 HAyK O 3emne, 06 YCNOBMAX BO3HUKHOBEHUS >KU3HM.
Uem nosy>Ke 3TO CAyunTCsA, TEM MeHblle 6yaeT apdekT OT BO-
>KEHHbIX CPEACTB.

Heobxogumo Tak>Ke MOAYEpKHYTb, 4YTO MPOEKT, npegycmaT-
puBaloWMiA  BO3BpaT 00pasloB, [JO/MKEH, MNOA0OHO amepUKaHCKON
nporpamme SRLIDAP, BkntoyaTb nporpamMmy TMOATOTOBKA afeKsaT-
HbIX CpeacTB nabopaTOPHOro aHanusa Ha 3emne. B npoTuBHOM cnyyae
Mbl OKa>KeMCsl Wb nepeso3ynkaMu. MOTOMY 4YTO, B KOHEYHOM CUETE,
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Puc. 24. Cxema Bo3BpaTHOli TpaekTopuu kK 3emne

obpasuybl MmonagyT Ha nabopaTopHble CTOMAbl HAWKX 3apybe>KHbIX
Konner, u Tam OyfeT u3BfeYeHa W3 [OPOro AOCTaBWMUXCA Ham 06-
pasuoB Haubonee TOHKas M BadKHaA WHopmaums.

Tenepb 0 JlyHe. Mpeno>KeHHbIA Hamu NpoekT «JlyHa-Ino6» BKto-
yan fBe rnasHble Lenu: 1) uccnefoBaHWe BHYTPEHHero cTpoeHus Jly-
Hbl, 2) aHa/M3 BelecTBa B MNPUMNONAPHOM KpaTepe.

3HaHVWe BHYTPeHHero cTpoeHus JlyHbl UMEeT pellalollee 3Hade-
HUe [NA MNOHWMaHuA MexaHusma obpasoBaHus JlyHbl. B HacToswee
BPeEMS pacnpocTpaHeHa TOYKA 3peHUs, BbICKA3aHHAsA BMepBble ame-
PUKaHCKAMMW Yy4YeHbIMM XapTmaHoMm u [leiisncom, 4To JlyHa o06paso-
BaslaCb B pe3ynbTaTe KaTacTpo(UUecKoro CTONKHOBEHUA 3eman C
Apyrum nnaHeTHbIM TeyoMm pasmepoMm ¢ Mapc Ha 3ape ucTopum Con-
HEYHO/i cucTembl, B nepBble 50 MAH neT. B pesynbTaTe OrpoMHas
mMacca pacnnas/eHHOT0 MaTepuana 3eMHOM MaHTuM Obina  BblIGpO-
LleHa Ha OKOMO3EMHYID OpbUTY W B NOCNEAYHOLEM aKKyMyaMposa-
nacb B JlyHy. CyllecTBYeT W anbTepHaTUBHAA runoTesa, He Mpus/e-
Kalowas MexaHWsM KaTacTpoguueckoro ygapa, paccMaTpuaolas
o6pasoBaHue JlyHbl K3 MEPBUYHOTO MaTepuana, a He M3 MaTepuana
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Nyw
HSP — rpynna BbICOKOCKOPOCTHbIX NeHeTpaTopos (18° 10. w., 52° 8.4.);
PL-1 u PL-2 — wupokononocHsie ceilicMomeTps! (0,7° c. w., 23,5° 8.4.)
w3 c.w, 234°3.4.);
PS — Nonnpxan craduun (88° 0. w., 38° B.4.).

Puc. 25

3emnu. TOHSTHO, YTO OT TOro, MO KakoMmy clieHapuio (hopMupoBanach
cucTema  «JlyHa—3emns», 3aBUCUT Halle MOHUMaHWe O06CTaHOBKY
Ha paHHeii 3emne U, CnefoBaTeNbHO, YCNOBWA UM BPEMEHW 3apOdKAE-
HUS >KU3HW. He BXOAA B NOAPOGHOCTM, MOMKHO CKasaTh, 4YTO pas-
Mep f4pa MMeeT pellalollee 3HAYeHWe Ans OLEHKM TOro, Kakas 13
3TUX TMNOTe3 ChpaBeanMBa. TouHblil pasmep siapa JyHbl A0 CUX nop
He M3BECTEH.

CeifcMWUYECKOe 30HAMPOBaHWE, HanpaBfieHHOE Ha pPeLUeHWe rnas-
HO/ 3afilaun — OnpefieNeHne BHYTPEHHErO CTPOEHUS JIyHbl — MiaHu-
pyeTcs OCyWeCcTBUTb NyTeM napanienbHOro MpoBefeHNUs  ceiicMnye-
CKUX 3KCMEPUMEHTOB [ByX TMUMOB.

OOMH M3 HUX npegnonaraeT CO3A4aHMe Ha MOBEPXHOCTMW JIyHbl
ManoanepTypHOi/i ceiicmuyeckoi rpynnbl 13 10 ceiicMONpUeMHUKOB —
nofobus  ceiicMnyeckoii aHTeHHbl. OCOGEHHOCTb 3TOr0  ceiicMuye-
CKOro 3KCMepMMeHTa COCTOMT B TOM, YTO MEHeTPaTopbl, HeCyLyme
celicMONPUEMHIKYN, COpacbiBAlOTCA C NOANETHOW TPaeKTopUM W BHe-
APSOTCA B TPYHT C BbICOKOM CKOpPOCTbIO (puc. 25).
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BTopoii Tun CeACMMYECKOro akcnepumeHTa npeanonaraeT npu-
MEHEHWE  LUMPOKOMOOCHLIX — CEICMOMNPUEMHUKOB,  UMEIOLLMX  BbICOKYH)
YyBCTBMTENbHOCTL B 00MacTW  [AMHHONEPUOAHBLIX KonebaHuin. [Mpesd-
nonaraeTca [ga neHeTpaTopa C LUMPOKOMONOCHBIMK  CeiicmMonprem-
HUKaMW pasMecTUTb B 9KBATOPUAIbHbIX paioHax, a TPeTun — Ha
nonce, COBMECTWB €ro CO CTaHUueid, copep>kalleii Habop MHCTPY-
MEHTOB A1 WCCNefOBaHWA BOAbl W JETY4MX: MAcCC-CMeKTPOMETP,
TENEeBNU3NOHHYID  Kamepy, Y-CNeKTPOMETP, HEATPOHHbIA  CMeKTpo-
MeTp u ap.

AmepukaHckue annapaTbl Clementine u Lunar Prospector noka-
3a/M, YTO B MPUMONAPHLIX KpaTepax JIyHbl, OHO KOTOPbIX HWKOrZa He
oceewaeTcd ConHUEM W rge NO3TOMy TemnepaTypa NOAAep>KuBa-
eTcs Ha yposHe -240 °C, no-BMAMMOMY, KOHAEHCUMpYeTCA Boja W Apy-
rme neTyuse. Tak >Ke Kak B MOAsIPHbIX paiioHax Mapca, 3Aecb peru-
CTPUPYETCA TMOHVMKEHHLIA NOTOK HAATENNOBbIX HETPOHOB.

WccnegosaHme cocTasa neTyunX, BbIMOPa>KMBABLUMXCS B Teue-
HUe MUNAMapLOB NeT Ha [He NOnsApHbIX KpaTepoB JlyHbl, npeacTas-
NSeT WHTEepeC C TOYKM 3PEHWs NPOBNEMbl MPOUCXOXKAEHWUS MKN3HU.
Ha JlyHe HMKOrga He Oblfo YCNOBWIA ANA BO3HWKHOBEHWSI >KW3HW. B 0T-
qmune oT Mapca u Apyrux nnaHeTHbIX 06beKTOB, rAe B Kakoe-TO
BPEMSI B MPOLUIOM WAW B KaKOM-TO OTAENbHON 4YacTu NnaHeTbl MOIW
CNOXKUTBCA B TEYEHWe Teonormyeckoi UCTOpUKM ycnosus, Gnaronpu-
ATHbIE A1 >KWU3HW, Ha JlyHe MX He Morno 6bITb HuKorga. JlyHa BO3-
HMKNA Kak BbICOKOTEMNepaTypHOe, packaneHHoe Teno. Ee nosepx-
HOCTHbIA cnoii Ha 500 KM npeAcTasnsn coboll okeaH Marmbl. OHa
MOMHOCTHIO yTpaTwna neTydMe M He MOrfa B MOCAeLyloweM, u3-3a
HeBGO/MbLLIOA OTHOCMTENbHO MAaccChl, YAEp>KMBATb BOAYy W Apyrue ne-
Tyune. EAWHCTBEHHOE MeCTO, TrfAe MOMM  KOHUEHTPUPOBATLCA fe-
TyusMe U3 TOr0 MaTepuana, KOTOpPbIM Bbinafan Ha €e MOBEPXHOCTb,
ObiMM  3aTEHEHHble MPUNONsAPHbIE KpaTepbl. Tam feTyune BbIMOpa-
>KVMBa/IMCb U cOoXpaHaniucb  npu TemnepaType -240 °C. [losTomy
Tam akKymyIMpoBaiiocb TO, 4YTO MOIO MNEPEHOCUTLCA B KOCMOCe.
3TO0, TaK ckasaTb, My3eil nmaHcnepmun. TO BelECTBO M B Toi dop-
Me, B KOTOPOA OHO MOFO PacnpoCTpPaHATbCA B KOCMOCE, MOXKET
O6bITb Tam npeacTaBneHo.
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Peanusaums npoekTa «JlyHa-Ino6» morna 6bl MPMBECTM K OAHOMY
M3 CepbesHblX AOCTUMXKEHMA B Haykax 0 3emne W nnaHeTax. B To >ke
BpeMA €ro cnefyeT paccMaTpuBaTb /Wb Kak MepBblii Wwar B LIMPO-
KO/l mporpamMme uccnefoBaHus M OCBOeHWA JlyHbl. $ y>ke rosopuy 06
3KOHOMWYECKWX W TEXHONOTNYECKUX MepecrnekTuBax OCBOeHWs JlyHbl W
BCe BO3pacTalowem uHTepece K JIyHe CO CTOPOHbI MEXKAYHapOLHO-
ro coobulecTsa.

JlyHHble  MPOEKTblI MNOMUMO UX BONLLLIOrO HAYYHOTO  3HAYEHMS
UMEIT pag Apyryx npenmyLecTB:

@) OHM 3KOHOMWYHbI, MOFYT ObiTb OCYLECTBAEHbI C WCMO/AL30BAHNEM
pakeT-HOcMTeneli cpegHero knacca Twuna «MonHus», «CoH3»;

6) MOoryT OblTb MNOAFOTOBMEHbI B CXKaTble CPOKW, TaK Kak 6asu-
PylOTCA Ha WMElLWeMcs B CTpaHe OnbliTe uccnesoBaHust JlyHbl
aBTOMaTWYeCKUMK  annapaTamu;

B) He CBf3aHbl C >XECTKUMW [JaTamy 3anycka, WX MNPOBeAeHMEe W
TlaTeNbHas NOArOTOBKA He CTAaBATCSH oA Yrposy B YCIOBMSX
HeGNaronpUsTHOTO WM HECUCTEMATWNYECKOTO  (PUHAHCUMPOBAHMS;

r) MOryT OblTb WCMOMb30BaHbl AN TLATENbHON O0TpaboTkn 60-
nee [OPOroCTOALMX 3KCMeauumii K yganeHHbiM  Tenam  ConHeu-
HON CUCTEMBI.

Me>kayHapoaHoe COTPYAHNYECTBO

Kocmuueckne uccnefoBaHnsi MO CBOEMY CyLIeCTBY npegnonara-
I0T O00beAuHEHME YCUNWIA pasHbiX CTpaH WM TEeCHOe MEe>XKAyHapoLHoe
COTPYAHNYECTBO.

B 3Toi cBA3M AOMKHbI ObiTb BblAeneHbl B OHA>KeTe Pocasua-
KocmMoca Mo cTaTbe «dyHaamMeHTalbHble WCCAefOBaHNS»  Creuuab-
Hble CpeAcTBa A1 y4yacTWs POCCUICKMX YYeHbIX W OpraHusauuii B
MpoeKTax, OCYWEeCTBASEMbIX APYrUMU CTpPaHamnm U KOCMUYECKUMN
areHTCTBaMu.

EcTb npumepbl BMNOAHE NNOAOTBOPHOIO COTPYAHMYECTBA M Ha-
LIero yyacTus, Hanpumep, B amepukaHckoill nporpamme Mars Odissey
C HEeWTPOHHbIM crnekTpomeTpoMm. [pegnonaraeTcs yyacTue B Npo-
rpaMme wuccnefoBaHus Mepkypusi B pamkax npoekTa «benu-Konombo»
EBponeickoro  KOCMMYECKOro areHTCTBa.
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BmecTe C TeM MHTepecbl pasBUTWA Hallell Hayku U TeXHONOrum
TPebyloT OCYLWECTBEHUS, MPE>XKAe BCEro, HawWWX HALMOHANbHbIX
MPOEKTOB W pa3bopuMBOro OTHOLIEHUA K COTPYAHWYeCTBY, CBA3aH-
HOMY C HalWM Y4yaCcTUEM B MEXKAYHAPOLHbIX MPOEKTax.

AMepuKaHUbl NnaHupyloT 6OypeHne ¥ [ocTasky rpyHTa C JlyHbl
(8PA-8K, South-Aitken Basin Sample Return) B 2009 rogy. [MnaHu-
pyeTcs Takke akcneguums Ha Bewepy (VISE — Venus in Situ Ex-
plorer) ¢ nocagkoii Ha MOBEPXHOCTb. B 3Tux 06nacTAX y Hac ecTb
YHVKaNbHbIA ONbIT. [103TOMY HET COMHEHMA, 4YTO 34ecb K Ham Oy-
JyT obpalleHbl npu3biBbl K COTPYAHNYECTBY. AMepUKaHLbl OXOTHO
npurnawanT K COTPYAHWYECTBY, Mpasda Ha BTOPbIX ponsx, 3apy-
GE>XKHBIX YYEHbIX W WHXKEHEPOB. OTO He TO/MbKO MO3BONSET MM OC-
BOMTb W UCMOMb30BATb HOBbIA OMbIT, HO W CO34aeT penyTauuio Be-
Jywero 3a coboil nuaepa Me>KAayHapogHoro coobwecTsa. [lMpu aTom
o6Wuii pesynbTaT nojaeTca nybanke Kak WCKIOUATENbHO —amepu-
KaHCKWiA  MPOAyKT.

OpraHusauuoHHble  Npo6sembl

Hy>KHO onpefeneHHo ckasaTb, YTO BO3MOXKHOCTb OCYLUECTB-
NEHUs JadKe BecbMa CKPOMHOrO MaaHa MnaHeTHbIX WcCnefoBaHuin B
Poccum HaxoguTces nof GOMbLUMM  COMHEHMEM.

ShchekTUMBHLI  NpoekT  «JlyHa-Mnob»  BbiBegeH 3a  npegenbi
nnaHa. Kak y>ke oTMevanocb, B nporpamme  (OyHLAMEHTaNbHbIX
KOCMWYECKMX UCCnefoBaHWiA B Poccum eCcTb eAMHCTBEHHO YTBep-
>KIEHHbIA MpoekT — «®oboc». o nnaHy OH [JOMKeH 6bITb OCylle-
cTBneH o 2005 roga. OpHako ero (wmHaHcupoBaHue 6bi10  a6co-
MIOTHO HefocTaTouHbiM. Ceilyac ficCHO, 4TO OH He OygeT peannso-
BaH B 2005 rogy. TMpu HblHeWHeM (hMHaAHCMPOBaHUM NpPO6reMaTnYeH
n 2007 roga,.

HecmoTpa Ha (puHAHCOBblE TPYAHOCTW, KOTOPblE UCMbITbIBA-
0T CcerofgHa Bce oTpacim B Poccun, HY>KHO OTMETUTb, YTO MO uwUC-
ny 3anyckoB Poccus cerogHs Bbilna Ha Mepsoe MecTO.

B 2002 rogy u3 obwero uucna 65 3anyckos B mupe 25 cfenaHo B
Poccun, npoTtus 18 B CLLA. HasHauyeHne KA — 3TO BOEHHble CnyT-
HUKK, 06ecnieveHne Med>KayHapogHoii Kocmuyeckoi cTaHumm (MKC),
CBA3b, Hasuraumsa (Tabn. 2). M3 obuwero uucna 35 3anyLeHHbIX KOCMU-
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YecKuX annapaToB 17 cAenaHo B MHTepecax Apyrux cTpaH, T. €. Mpo-
13BefieHbl 3anyckn 3apyGedKHbIX  annapaToB POCCUIACKMMM  HOCKUTe-
nsmu.

B atom mecTe goknafa 6bin1 nokasaHbl Tabauubl 3anyckoB KOCMU-
YeCcKMx annapaToB M pakeT-HocuTenein B Poccum B 2002 r. ITn Tabnmubl
nepeHecexbl B rnasy 1 (tabn. 1.1 u 1.2).

CnyTHUKN HayyHOro HasHauveHuss B 2002 rogy OTCyTCTBOBaM,
eCM He cuuMTaTb acTpouinyeckoro cnyTHuka Integral, 3anylieH-
HOro B WHTepecax EBponeiickoro Kocmuyeckoro areHTcTsa (ESA).
B obmeH Ha ucnonb3oBaHve PH «MpoToH» and MHCTUTYyTa Kocmu-
YeCKUX WccnefoBaHuii  BblgeneHo 25 % Ha6GMIOAATENbHOrO  BPEMEHM.
Mpn 3TOM CTOUMOCTb PaKkeTbl-HOCUTENA OTHeCeHa B CTaTbio 6toa-
>KeTa Ha (yHAaMeHTa/lbHble WCCNefoBaHus.

OuyeBMAHO, YTO (IMHAHCMPOBaHWE HAy4HbIX (OyHAAMEHTANbHbIX
KOCMWYECKUX uccnepoBaHnic B Poccum yuwiep6Ho. Mo n B pamkax 3To-
ro (hMHaHCMpoBaHWA [OMYyLeHbl MNPOCYETbl. H y>Ke rosopwi, 4YTO no-
CnefHeii MNOMbITKOW peanu3aumn NAAHETHOrO MpoekTa Obin  NPOeKT
«Mapc-96», OKOHYMBLUMIACA HeyfadyHbIM 3anyckoMm B Hos6pe 1996 roga.
OT 9TOro THAXKENOBECHOTO [AOPOroCTOALEro npoekTa  Chefosaso
oTKasaTbca y>ke B 1992-1993 rogy. HO B Hero BAOXKWMAM Hemanble
CyMMbI  3apy6e>KHble napTHepbI.

OHM BCAYECKM TMOLXNECTbIBAMM W 3acTaBNaiM MnecTUCL Brepes
HE>KWN3HECMOCOOHbIN MpoekT. Owunbka 3Ta C YAMBUTENBHOW TOYHO-
CTbiO MoBTOpWUnace nos3xke. Mocne rmbenn KA «Mapc-96» Bce ycunms
ObINM  CKOHLUEHTPUpOBaHbl Ha nporpaMme «CnekTp», KoToOpas npeg-
nonarana 3anyck TPex TKeNbIX CNyTHWKOB 3emnn, Tpebyowmux PH
«[poToH». OHM npegHasHayanUcb A1 WUCCnefoBaHusa AaibHero Kocmoca
B Tpex [AnanasoHax W3nydyeHuii: peHTreH-ramma («CnekTp-PI»), pa-
anognanasoHa  («CnekTp-KP») u ynbTpadumoneTe («CnekTp-YO»).
MepBblii 13 HUX «CnekTp-PIM», BadKHbIA [AA WCCNEA0BAHUS  «YEPHbIX
Oblp», [OMKeH Obln ObITb BbiBeAeH Ha opbuTy B 1997-1998 rogax.
Ero cToumocTb 6blna CAMLWIKOM Benvka Ans Hac. Bbino AcHO, 4TO 3Ta
nporpaMma B Hawwux ycnosusx obpeyeHa. Ho B «CnekTp-PI» y>ke
ycnenu BHECTU KBOTY 3apybedkHble mapTHepbl. 3anyck annapaTa 6bin
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Puc. 28. imvHamunka uHaHCUPOBAHUA OMbITHO-KOHCTPYKTOPCKUX paboT (OKP)
B 1991-2003 rr: 1 — acTpom3unka, 2 — CO/IHEYHO-3eMHble CBA3U, 3 — nna-

HEeTHble uccneanosaHusa
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3aKpenieH B COMMalleHWsAX O COTPYAHMYeCTBe «cornaweHne Yep-
HoMbIpaMHa—I opa». W ucTopua nosTopwunace. [locne naTwu neT
BNOXKEHNA nNpaKTuyeckn Bcex cpeacTs B 2002 rogy OT npoekTa
«CnekTp-PIM» oTkasaamcb. KA «Mapc-96», efgga OTOpBaBLWNCL OT
3emnun, pyxHyn B TuxoM OKeaHe. HepogellHHbIl «CnekTp-P» u BO-
BCE He CMOI MOKWHYTb 3eMl0, OCTaBLNCh CTOSATb B COOPOYHOM Liexe
HMO um. JlaBouknHa. HO ypoK BHOBb HE Obll M3BNEYEH, W Mbl MOLUM
Ha TpeTwii Kpyr. TpWHATO pelleHne chenaTh Tenepb MPUOPUTETHbIM
«CnekTp-P», ¢ Tem uTO06bl 3anycTuTb ero B 2006-2007 rogax —
Takon >Ke TSDKenbll CNyTHUK, TPebyloWwniA A0porocToseld pake-
Tbl «[IpOTOH» W MO CTeneHn TOTOBHOCTW CTOAWMIA elwe ganbLie,
UeM 3aKpblThli NPoekT «CnekTp-PI». [pn 3TOM B TeYeHWe MHOIMX
neT  npaKTUYeCKM NPUOCTAHOBAEHO  (DMHAHCMPOBaHWE  MAaHETHOro
npoekTa «®dob6OCY.

CnegyeT 006paTwWTb Cepbe3HOE BHWMaHWE Ha CUTyauulo, Ccno-
>KVBLUYIOCS B CTpaHe C uccnefoBaHamMu JlyHbl M nnaHeT. BoT Te
Mepbl, KOTOpble NPeCTaBATCA HEOOXOLUMbIMM.

Mpegno>keHns

1. B cBA3W C MCKNIOUYATENbHBIM 3HAYeHWeM JlyHbl Ans cTpaTeruye-
CKMX WHTEpPecoB CTpaHbl, €e PObl0 B pasBuTUM HayK O 3emre,
(M3MKN M aCTPOHOMWUW, 3HAYEHMEM [ana  Oyayllero 3KOHOMMKM,
paspaboTaTb [OMrOBPEMEHHYIO NporpaMMmy WCCnefoBaHWs U oc-
BOeHUs1 JIyHbl WM [O6GUTLCA ee rocy4apCTBEHHON MNOALEPIKKM.

2. YCTpaHuTb He0b60CHOBaHHbIe AUCMPONOpuMY B  (PUHAHCUPOBAHUM
pasHbIX HanpasneHuin  yHAAMEHTaNbHbIX KOCMUYECKUX —UCCReso-
BaHWii. B TOM uucne yTBEpAUTb NAaH (PUHAHCMPOBAHWS MpPo-
ekTa «®doboc-MpyHT», obecneunBatoLLMin €ro 3amycK He Mo3xKe
2007roga (ans 3TOro [ocTaTO4HO MeHee 25% COOTBETCT-
BYIOLLEN CcTaTbu OlomKeTa).

3. BblgennTb cpeacTBa Ha pasBMTWE HOBbIX METOAOB W TEXHOMO-
TMiA W Ha dyHOaMeHTaNbHble WCCNEeAOBaHWS B Hay4yHOM KOCMMU-
YeCKOM MNpUBOPOCTpPOeHUN (BOSMOXKHO, B KauecTBe OfHOW 13
Mporpamm [pesuguyma PAH).
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MpeacenatensCTBOBABLINIA Ha 3acefaHum akagemunk HO. C. OcmnoB
B 3aK/1HOYMTENIbHOM C/I0BE MOAYEPKHYN Heo6X0LMMOCTb MCCNefoBaHUsA
NyHbl n nnaneT. Cnefyet B MakCMMalbHO KOPOTKME CPOKW BO3POAUTH
Hawy nporpamMmmy wuccnegosaHuii JlyHel, — ckasan HO. C. Ocunos, —
HayaB ee C paHee NMPeANOXEHHOro npoekra «JlyHa-Fnob». B panb-
Hellluem npegnonaraeTcs paclUMpuUTb 3TO HanpasfieHWe WCCNefoBaHuiA,
BK/IIOUMB HECKO/IbKO annapartoB Afnd uccnefoBaHus JIyHbl W MNiaHeT B
pa3pabaTbiBaeMyl0 B HacTosllee BPEMS KOCMUYECKYH Mporpammy Ha
nepnog 2006-2015 rr. MpoekT «Po60Cc-IpyHT» AOMKEH BbITb OCYLLECT-
BneH K 2007 r.

Mo ntoram goknaga Ha MNpesngnyme PAH 23 gekabpsa 2007 r. u co-
cToABweroca o6cyxaeHna npesmgeHT PAH akagemuk HO. C. Ocunos
Hanpasun aupektopy PocasBmakocmoca FO. H. KonTteBy nnucbmo, B KOTO-
pPOM MOAYEPKHYN «HEOBXOAMMOCTb YCKOpUTb paboTbl MO  CO34aHW0
KOCMMYeckoro anmapata ,, ®oboc-FpyHT ", OCyLEecTBMB 3anyck ero He
nosgHee 2007 r. OfHOBPEMEHHO crieflyeT B MakCHMaibHO KOPOTKMe Cpo-
KA BO3POAMTDb Hally MporpaMmy WccnefoBaHuin JlyHbi».

Kaxertcsa, mHeHne PAH BbipakeHO HefBycMmbic/ieHHO. OpHako «®o-
6oc-TpyHT» B 2007 r. 3anyweH He 6bin. [MoaTomy yBepeHus Poca-
BMAKOCMOCa, YTO (hopMUpOBaHME NPOrpaMMbl HAYUHbIX KOCMUYECKMX
NCcCNefoBaHWii OCYLLECTBNAETCA «B MOMHOM COOTBETCTBMM C Hayu-
HbIMW MpuopuTeTaMn K 3agadvyamul, YCTaHOBNEHHbIMKU PAH», Henb3da
NPUHATB.

KoHeuHyto 3asBKy thopmupyeT PocaBuakocMoc. Llenouyky npoxox-
JeHNs [JOKYMEeHTa OTpaKaeT MPUBOLMMOE HUXE B KauyecTBe npumepa
nncemo. HO. H. KonTes obpawaetcs K KO. C. Ocunosy. 0. C. OcunoB —
K npeacepatento Coseta no kocmocy A. ®@. AHapeesy. A. @. AHapeeB —
K 3amectuTenam: akagemuky A. A. boapuyky, akagemuky H. I1. JlaBepo-
By, akagemuky B. A. KoTenbHMKOBY. 3aMeCcTUTE/Nb MO HanpasBIeHUI0 BU-
ue-npe3ngeHT H. M. JlaBepoB — K MCTOYHMKY. Ha obpaTHOM nyTu WH-
(hopmaums npuobpeTtaeT CoAepxaHWe, KOTOpPOe UCTOYHWK KOHTPOAUPO-
BaTb He MOXeT. HeBaxHO, KakoBO O6bl10 COAepXaHWe WCXOLHOro
npegnoxeHus. KoHeyHblid pesynbTat COCTONT B TOM, 4TO B 2003 1. ¢hu-
HaHCMpPOBaHMWe MNaHETHbIX WCCNef0BaHWI OCTaeTCHd MO-MpexHeMy Mu-
3epHbIM: 3,8 % OT 6rogkeTa nNo ctatbe 1.6 OKII.
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PocaBmakocMoc nofrotoBun u npeactasnn B MuHguH Poccun n MuHs-
KOHOMpa3BuUTUS Poccun npeABapuTeNbHYHO GHOIKETHYH 3asaBKy Ha 2003 rof
no pasgeny «W/ccnefosaHve U UCNONb30BaHWE KOCMWYECKOrO NMPOCTPaHCTBay.

O6beMbl GHOMKETHBIX accurHoBaHWiA Ha 2003 rog chopmMMUpoBaHbl UC-
X048 ¥3 Heob6X0AMMOCTM BbIMOMHEHUS 3afady KOCMUYECKOW AeATenbHOCTH
Poccun B counanbHO-3KOHOMUYECKO M Hay4yHOI ctepax B COOTBETCTBMM C
ob6bemMamu, onpegeneHHbIMU PefepanbHON KOCMUYECKO nporpammoit Poc-
cun Ha 2001-2005 rofbl, YTBepXXAeHHO! MOCTaHOBNeHWEM [paBUTeNbCTBA
Poccuiickoii ®epepauun ot 30 siHBaps 2000 r. Ne 288, ¢ y4eTOM MHAEKCOB-
fehnaTopos, pas3paboTaHHbIX U [0BeAeHHbIX MWHIKOHOMpasBuTUs Poccun
(nex. Ne MM-417/09 ot 04.04.2002), KoTopble cocTaBnsatoT: 2001 IM./2000 r. —
1,177, 2002 r/2001 r. — 1,127,2003 n/2002 r. — 1,121.

C uenbto pancHeiiwel nNpopaboTKU AeTann3npoBaHHON GHOAXKETHOW
3aaBKM npowy Bac npeAcTaBuTb CBOWM NpefnoXeHus no obbemam 61oj-
XKETHOro ¢mHaHcmpoBaHus B 2003 rogy KOCMWUYECKUX CPeAcTB Ana (yH-
JaMeHTabHbIX KOCMWYECKUX WCCnefoBaHWi, MPUHATL yvacTue B UX pac-
CMOTpPeHUn 1 060CHOBAHMM U NOALEpPXKaTb NpefnoXxeHus PocaBmakocmoca
npv opmMupoBaHnK NpoekTa PegepansHoro 6togketa Ha 2003 rog.

;:;;"“Hl' no ata-lvpo;n
‘4_. HOHTPOMY ’ ‘
ey If‘{:_’g -l-”:a L hl'f' sy (Gt
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KoHeuHo, n3baTne 700 MaH py6. 13 Poccuiickoi nporpammel dyHaa-
MEHTafIbHbIX KOCMWYECKMX WCCNefoBaHuin ana onnatbl «[poTOHa», Ha
KOTOpPOM 3anyckanca 3apyb0exxHblil KocMmuyeckuii annapat «UHTerpan»,
ObII0 TAXKENbIM MOTPACEHWEM, MPU TOM 4TO TFOA0OBOE (IMHAHCHUPOBaHME
Hay4HOro Kocmoca B cpefjHem He npesocxoamno 400 maH py6. Ho u Torga
BCE eLle MOXHO 6bl10 NPUHATL pa3yMHbIA MaaH Ha byayuiee. XoTa onnaTa
«WHTerpana» 6bina akuuein Pockocmoca, HeMpOTUBOAENCTBUE 3TOMY CO
CTOpOHbI pykoBoAcTBa CoBeTa Mo KocMocy (npeacefaresib — akajeMuk
A. ®. AHapeeB, NepBblil 3aM. Npeacegarens — akagemunk A. A. Bosipuyk)
nMeno nary6Hole nocneacteus. MexgyHapofHble 06s3aTe/bCTBa, 3a KO-
TOPbLIMW CTOANIO 3TO peLleHue, BbIN MHULUNPOBAHbI akageMukamu-pusn-
Kamu. BbigeneHHoe HabnwgatenbHoe Bpems 415 POCCUIACKOM CTOPOHbI Ha
«WHTerpane», KOTOpbIA Hec anmapatypy, CXOLHYIO C TOI, KOTOpas Mpoek-
TupoBanacb Ha «Cnektpe-PI'», gaBano onpefeneHHy0 KOMMeHcauuio Tem
Xe u3vkam. B aTux ycnosusax, kasanocb 6bl, MOXHO 6b10 60nee OTBET-
CTBEHHO MNOAOWTU K fanbHeilemMy nAaHUPOBaHUIO KOCMWUYECKUX WCChe-
[0BaHuWil. B camom fene, CTOMMOCTb paboT, ocTatowmxcsa nocne 2002 r. ans
BbINONHeHMs npoekTa «CnekTp-P» coctasnsna npuénusutensHo 1 mpg +
+ 700 mnH PH «[lpoToH». OTOT annapaTt BaXHO Obl10 OTNpaBuUTb A0
2006 r., Tak Kak B 2007 I. roTOBWACA K 3amycKy SINOHCKWIA KOCMUYECKWIA
annapart Takoro >Xe Ha3HayeHWs, YTO 3HAYUTESIbHO CHW3WMO Obl Hay4HbIN
ahpekT 60nee nosgHero 3anycka «CrekTtpa-P». Ho fcHO 6bli0, YTO B OC-
TaBWMeca 4 rofa sToT MiaH HeBbINOJSIHUM, AaXe eCNu COCPefoTOuUTb Ha
3TOM BCe cpeAcTBa. AnbTepHaTuBa Oblsia B TOM, YTOObI OTNOXWUTL 3aryck
«CnekTpa-P» Ha 60nee no3gHuii cpok (C BO3MOXHOM MOAepHuU3auuei
MPOEeKTa), a Ha MepBblii NAaH NOCTaBUTb NPOEKT MAaHETHON Mporpammbl
«®o60c-IpyHT». CTommocTe KA «®oboc-IpyHT» € Hay4HOW OCHACTKOW
cocTaensna Toxe okono 1 mapg py6. Ho oH 3anyckanca Ha PH «Coto3»
CTOMMOCTbIO 0K0Mo 200 MAH py6. B oTnnume oT nNpoekToB «CnekTp-PI»
N «CnekTp-P», ang 3anycka KOTOpbIX 06f3aTefibHO HyXeH 6bln1 «[1po-
TOH», TpeTuii M3 aToil cepumn «CnekTp-Y®» NpuHLUUNNaNbHO A0NYCKan
pekoHCTPYKuuio ana 3anycka Ha PH «Coto3». lpyM 3TOM KOCMMUYECKue
annapatbl Kak ang «®oboc-MpyHT», Tak U ana «Cnektp-Y®» 6bian Obl
MPaKTUYeCKU OAMHAKOBbI M MO/ KOHCTPYMPOBATHCA M FOTOBUTLCH Of-
HoBpemeHHo. Torga obuias CTOMMOCTb 3TUX [ABYX MPOEKTOB COCTaBu/a
6b1 1,5-1,6 mnpg py6. B TeueHune 5 neT, ¢ 3anyckom KA «®oboc-IpyHT» B
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acTpoHomun4yeckom okHe 2007 r. KA «CnekTp-Y®», 3anyckK KOTOpPOro He
CBSi3aH C aCTPOHOMUYECKMMMW CpOKamu, MOr OblTb 3anylieH B nwboe
Bpems ¢ 2006-ro no 2008-i r. Mpu 3atom yxxe K 2009 r. 6611 6bl FOTOB K
3anycky KA «Cnektp-P», ¢ BO3MOXHbIM NEPEHECEHNEM YacTu onnaThl 3a
«lMpoToH» Ha cnegyowmin 2010 r., Kak 3TO 6bIN0, MeXAy MPOYUM, B Cy-
yae «MHTerpana». 3T0T nnaH He 6bin NPUHAT. Bbina chenaHa Heob6OCHO-
BaHHas CTaBKa Ha 3anyCK B MepByto ovepefb «CrekTpa-P». B pe3synbraTe,
«®oboc-IpyHT» B 2007 r. 3anylueH He 6bi1. He 6bin 3anyweH Hu B 2006,
HM B 2007 r. «CnekTp-P», KaK ¥ npefAckasbiBanocb B MOeM f[OKnaje Ha
Mpe3sngmnyme PAH B 2003 T.

To, UTO HECKONbKO NeT Hasag 6bin1o ynomsHyTo (cm. rnasy 10) Kak
onacHbIli NepeKoc B PMHAHCMPOBaHUM acTPOM3NYECKON 1 NNaHETHOA
nporpamm, npuobpeno xapakrtep 6e30TBETCTBEHHOr0 PyKOBOACTBa KOC-
MUYECKUMW UCCNEL0BAHNAMMN CO CTOPOHbI pyKoBogcTBa CoseTa Mo
Kocmocy PAH.

HecmoTps Ha gpamaTnyeckoe COCTOSIHME KOCMUYECKUX WUCCnepo-
BaHui B PAH, CoBeT Mo KOCMOCY He HaxoAauT Ny4Llero npoposke-
HUA, Yem B HOsI6pe 2006 r. BepHYTbCA K paCCMOTPEHUIO 3afa4y MpoeKTa
«CnekTp-PI».

POCCHUWMCKAA AKALIEMMA HAYK
COBET NO KOCMOCY
118981 'CN-1 Mocksa, Nesmcio npocn., 14 ren. (09%) 237-35-32
3 nouta: aslerov@®p ras.au Qaxc (095) 954-10.74
PELLEHWNE
02 Hosps 2006 r. Ne 10310-18
r. Mocksa

«O HayyHbIX 3apayax npoekta ,,CnekTp-PI™ v npeaioXxeHusx no co-
CTaBYy KOMM/EKCa Hay4HOW annapaTypbi»

CoseT Poccuiickoli akagemmnm Hayk (PAH) nmo Kocmocy Ha 3acefaHum
02 Hosbps 2006 roga 3acnyLwian BbICTynsieHWe akagemmka A. ®. AHapeesa
C V3NOXEHMEM 3aK/IOYEHWUI [BYX HE3aBMCMMbIX 3KCMEPTOB Ha MpeAcTas-
NeHHble VIHCTUTYTOM KocMuyecknx uccnepoBaHuii (MKIN) PAH matepuansi
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K HOBOMY BapuaHTy npoekta «CnekTp-PeHTreH-Mamma» («Cnektp-PI») u
AOKNafbl:

- 0. ¢.-m. H. M. H. NaBnuHckoro (MKW PAH) o coctaBe n xapakTepu-
CTMKax Hay4HbIX NPMOOPOB HOBOro BapnaHTa NpoekTa «CnekTp-Pr»,

- akagemuka P. A. CloHfeBa 0 Hay4HbIX 3afayax MPoeKTa W MNnaHu-
PYEMbIX MPUOPUTETHLIX pe3ynbTaTax B WUCCMEAOBAHUM 3BOJMOLMM
BceneHHoOW.

6. Mpocutb PockoCcMOC B YCTaHOB/NEHHOM MNOpPSAAKE 3aK/MHUYUTb CO-
rnalweHuns c 3apy6exHbiMW yyacTHMKaMW npoekTa «CnekTp-PI», onpe-
gensioune opugmyeckne, MHaHCOBbIE U UHble 0693aTeNbCTBa CTOPOH,
BKNIOYAs pacnpefiefleHne Hay4yHoOl MWHGOOPMaUUM Mexpy ydvyacTHUKamu
npoekrTa.

7. CunTaThb LienecoobpasHbIM NPOBECTU 3aWUTY SCKU3HOTO MPOEKTa Ha
pa3paboTKy pakeTHO-KOCMMYEeCKOro Komnsekca «CnekTp-PeHTreH-Iramma»
Ha coBMecTHOM 3acefaHum CoseTa PAH no kocmocy v npogunbHoin Cek-
U1 HayyHo-TexHM4Yeckoro coseta Pockocmoca.

[peacenarens
Cosera PAH no xi
aKaLeMHK 0‘1

Y )
Vuenwiit cexperapn A
Cosera PAH no xocMocy; o A.B.Andepon

Kak 6yaTo He Obl10 mepuofa, Korga B «Cnektp-PIM» yxe BKnafbl-
BanM 6OMbLIYH YacTb CPeAcTB OlmKeTa Ha (DyHAAMEHTaNbHbIE KOCMMU-
yecKkue nccnefoBaHus, Mepuoda, KOTOPbIA 3aKOHYMACS Ge3BO3BPATHOWA
noTepel 3aTUX CPeAcTB 1 3aKpbiTUeM npoekTa 13 despans 2002 r. 3abbIThl
750 MnH py6., 3aTpayeHHbIX B 1998-2003 rr. Ha 3anyck «WHTerpana» —
3apybexxHoro aHanora «Cnektpa-PM» — pagn komneHcaumm noTepb 3a-
py6eXHbIX NapTHEPOB, BOB/IEYEHHbIX B HECOCTOABLUMNIACA MPOEKT «CnekTp-
PI». CHOBa — «3aK/l4NTb COrnaweHns ¢ 3apyb6exHbIMU YHaCTHUKAMM
npoekrta ,,Cnektp-PI"*, onpegensiouwme topuanyeckne, UHaHCOBbIE K
NHble 0653aTeNbCTBA CTOPOHY.

CMOXeM N1 Mbl WU3BMEYb, HAKOHeLl, YPOKW, WUAIN CUHLPOM
«CneKTpoB» HEnpeogonmm?
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OfHa M3 BO3MOXHOCTElM CcnacTM MNAaHeTHYK nporpamMmy — fo-
6nTbCA OTAENbHOIN0 (PUHAHCUMPOBAHWA MNAHETHbIX WcCnefoBaHuii. Wc-
cnegoBaHue JIyHbl M MNaHET HUKAK He MeHee BaXHO AN Hayku W ans
o6LLecTBa, YeM WCCNefOBaHMe ranakTUK U 4epHbiX Ablp. B 3akoHe o
KOCMOCE UMEHHO uccnefoBaHme JlyHbl U nnaHeT (a He HabnwaeHus u-
3MKOB) Ha3BaHbl B UYMCNe NMPUOPUTETOB FOCYLAPCTBEHHOW KOCMUYECKON
fesTenbHOCTU. Bbino 6bl BNOMHE ONpaBaHO M 0TBeYano opmMyne 3ako-
Ha, ecnu 6bl 6ofblwas YacTb cpefcTB no cratbe 1.6 ®KIM «Kocmuye-
CKue cpeactBa AnA (DYHAAMEHTaNbHbIX KOCMWYECKMX WCC/ef0BaHUI»
Hanpasfiffiacb Ha uccrefoBaHne 06LEKTOB U ABMEHNIA B CO/THEYHOW CuC-
Teme. Tak Bcerga u 6bi10. KoHeuHo, B OTAe/NbHble NEPUOLbI MOXHO CO-
CPeAoTOUNUTb YCU/IMS HAa KAKOM-TO OAHOM BblOpaHHOM HanpasfieHun. Ho
3TO JO/KeH 6bITb KOPOTKWUIA nepnog. MHavye HaHOCUTCS HeMnonpaBUMbIL
yuwepb ApyruM HanpasfeHuAM: TepseTcsa 6e3 NpuUMeHeHUs OnbIT, yCTa-
peBaeT 000pyf0OBaHMe, YXOAAT Kaapbl. 3TO TO, YTO CAYYMIOCh C HAMMU.
B TeueHue yXke HECKONbKUX NET PUHAHCUMPOBAHWE MMAHETHbIX MCCNeso-
BaHWI Haxogunocb Ha ypoBHe 1-3 %. Mbl He cTaBuauM BOMPOC O npe-
MMYLLECTBEHHOM (WMHAHCMPOBAHWUM MNMAHETHbIX WCCNeAO0BaHWUA B 3TOT
nepuog. Peub wna o BblgeneHnn npubnnsmtensHo 20 % OGrogxeta Mo
cTatbe 16 ueneBbiM 00pa3om Ha mccrnegoBaHue JIyHbl U MaHeT, C TEM
4yTo6bl B Npefenax 3TUX CPeACTB MiaHeTHOe COO06LLEeCTBO CamMO MOT/O0 Bbl-
6vpaTb NPOEKTbl ¥ MJaHMPOBaTb 3anyCcku. 3amedy, 4To B 1992-1996 rr.,
Korga fLeHbry NpeuMmyLLecTBEHHO HanpaBAsnUCh Ha NpoekT «Mapc-96»,
(hHaHcMpoBaHMe (U3MKOB (NPOEKTbl acTPOPU3NKOB M UCCNef0BaHUA
CO/THEYHO-3EMHbIX CBfI3el) HMKOrga He nagano Huxke 20 %. 370 BUAHO
13 NpuBeJeHHOI B MoeM foknage (puc. 28) gnarpaMmbl CPaBHUTENBHOMO
(hHaHCMPOBaHUA (PU3NYecKoro (acTpouanyeckme MPOEKTbI U COJSTHEY-
HO-3eMHble CBA3W) U NJAHETHOr0 Hanpas/eHWiA.

YT00bl OCYLLECTBUTb MAE0 aBTOHOMHOIO (PMHAHCUPOBaHMA, rpynna
pykoBoamTenein obpatunack K akagemuky HO. C. OcmnoBy c npocb6oii
[aTb COOTBETCTBYIOLLIME NOMHOMOYMA BUue-npe3ngeHty PAH H. I1. Na-
BepoBy: 06beAuHUTL B KadvecTBe 3amecTtutens CoseTa no kocmocy PAH
NNaHeTHYO MporpaMmy W nporpaMmy MccnefoBaHUs 3emMan M3 KOCMO-
ca. H. IN. /laBepoB He BO3paXkan, HO ckKasasj, 4TO caM A06MBaTbLCS 3TOrO
He 6ygeT.

Busa akagemuka HO. C. OcunoBa Ha nucbme 6bina «CornaceH». Ho
[ieno He coctosnocb. OueBMAHO, NPOTUBOAENCTBUE ObINO CUMBHOE.
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NVNKBUNAALNA MNAHETHbIX
NCCNEOLOBAHWNN
KAK CAMOCTOATE/IbHOIO
HAMPAB/NIEHNSA B PAH

B koHue 2004 n B 2005 r. pykoBoactso CoBeTa Mo KOCMOCY Nnpep-
NPUHANO PAL LWaros, OpraHN3aLMoHHO 0CNabNALWNX HanpasfieHne nna-
HeTHbIX uccnepoBaHuini B PAH. Akagemunk A. ®. AHApeeB npeacTaBun
Mpe3ngnymy PAH npoekT HOBOro coctaBa M CTPyKTypbl CoBeTa NO KOC-
mocy. W3 coctaBa CoseTa 6bln BbiBefeH npodeccop HO. A. Cypkos
(TEOXW). C nmeHem HO. A. CypKoBa CBs3aHbl 6necTawWme cTpaHuLbl Uc-
TOpPUM OTEYECTBEHHbIX KOCMWUYECKUX MccnefoBaHuWil. Mog ero pykoBoj-
ctBom B TEOXWM wusrotaBnvMeanmMcb Npubopbl, YCTaHaBAMBaBLUMECS Ha
MHOrMe KocMuyeckue annapatbl. Ewe B 1966 r. npy NoMowm CUUHTUN-
NALNOHHBIX TaMMa-CrMeKTPOMETPOB, YCTAHOBMEHHbIX Ha Op6UTaNbHbIX
NYHHbIX KA «JlyHa-10», «JlyHa-12», Bnepeble ObiM onpeaeneHbl OCHOB-
Hble TUMbI NYHHbIX NOpog: 6asanbTbl U ra66po-aHOPTO3UTLI. AHANOrny-
Hblli, HO 60/1ee COBEPLLEHHBIA NpM6Op, YcTaHOBAEHHbIR Ha KA «Mapc-5»
(1973), Bnepsble gan obuiee npefcTaBneHWe 0 cocTaBe nopoj Mapca.
OHo oKasanocb B cornacum ¢ 6osiee feTanbHbIMU aHaIM3aMu, BbINOHEH-
HbIM Yepes3 fiBa roja amepmkKaHCKMMM nocagovHbiMy annaparamm Viking-1
n Viking-2. Ha KA «BeHepa-4» (1967), «BeHepa-5» (1969), «BeHepa-6»
(1969) 6blNM ycTaHOBMEHbI rasoaHanM3aTopbl, C MOMOLLbI KOTOPbIX
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BMepBble Obla YCTAHOBNEH XUMMUYECKUIA cOCTaB aTMocdepbl BeHepbl. I3Tn
nccnefoBaHns Obiiv NMPOJO/MKEHbLI MPU NOMOLM 60/1ee COBEPLUEHHbIX
npuéopoB Ha KA «BeHepa-9», «BeHepa-10» (1975), «BeHepa-12» (1978),
KOTOpble fanv nepBble CBEAEHMS O COCTaBe aspo30/s, a TaKXKe NAOTHOCTM
N CTPYKType o6nayHoro cnos BeHepbl. Pa3paboTaHHbIi MNof4 PYKOBO-
acteom HO. A. CypkoBa B TEOXW yHMKaNbHbIA PEHTIEHO(IHOOPECLEHT-
HbIA CNEKTPOMETP, CMPOEKTUPOBaHHbLIA ANs paboTbl B 3KCTPEManbHbIX
YCN0OBUAX MOBEPXHOCTM BeHepbl (Temnepatypa cBbiwe 100 °C, gaBneHue
cBbiwe 400 atm), ObiN YyCTAHOBMAEH Ha CMycKaemble annapatbl «BeHe-
pa-13», «BeHepa-14» (1982), «Bera-1», «Bera-2» (1984). NMpu nomowin
3TWUX annapaToB BrepBble OblNN NOMAYYeHbl faHHbIE 0 XUMUYECKOM U MU-
HepasbHOM cocTaBe ()yHTa BeHepbl. Vicknwountb KO. A. CypkoBa 13 co-
cTaBa CoBeTa MO KOCMOCY MOT TO/IbKO 4Y€/I0BEK, COBEPLUEHHO HE 3HAKO-
MBI C UCTOPME KOCMMUYECKMUX UCCNIEA0BaHUA.

Ewe 60nee pewnTeNibHbIM WaroM 6bi10 NPeSOXKEHUE 3aKpbITh Cy-
LECTBYIOLLYIO MNAHETHYIO CEKLUMIO — «CeKLUI0 UccneaoBaHus nnaHeT U
Mmanbix Ten CONHeYHO cuCTeMbl». BMecTo Hee npoekT A. &. AHapeesa
npegnaran OTKpPbITb cekunto «dusmka ConHEYHON CUCTEMbI», KOTopasi, B
4acTHOCTM, paccmarpusana 6bl BONPOCHI NAAHETHLIX UCCNEL0BaHNIA.

3TV KapfuHanbHble HOBOBBEAEHWS ObINN BKNHOYEHbI B MOBECTKY AHSA
3acefaHms lMpesmgnyma Ha ypoBHe BTOPOCTENEHHbIX BOMpocoB. Mo Ta-
KuM BOMpocam 06bIYHO NpefcefaTeNbCTBYOWMIA cnpawmBaeT: «ECTb
BO3P@XEHMA?» ECAM HeT, aBTOMATMYeCKM LWTamnyeTcs pacrnopsykeHue
Mpe3sngnyma. Ha cTtone nepes KaxabiM yfieHom [pesuanyma nexuT nan-
Ka C marepuanamu, OTHOCALMMUCS K MOBECTKe AHS 3acegaHus. [po-
cMmaTpuBas nanky M HaTKHYBLUWCb Ha mMaTepuasnbl, OTHOCALMECH K mpe-
obpasoBaHusM B CoBeTe MO KOCMOCY, A 6bl1 LWOKMPOBaH. byayun yneHom
bropo Coseta PAH no kocmocy n yneHom [Mpesngunyma PAH, a okasancs
B HEBEAEHMW OTHOCUTENbHO MOArOTOBKM AOKYMeEHTa, MPsSIMO OTHOCALe-
roca K Moei komneTeHuuwn. ponyctu s 3To 3acegaHue lMpesnguyma,
[OKYMEHT npoLlien 6bl 6e3 n3MeHeHMn. PasymeeTcs, 1 BbICTYNUA C pes-
KUMK BO3paxeHuamu. 3acegaHve lMpe3uguyma Ben OA4WH U3 3amecTuTe-
nein KO. C. OcunoBa. Bonpoc 6bin OTNOXEH.

Ha ogHOM wu3 crnefylowmx 3acefaHuii K BOMNPOCY BEPHY/UCH.
HO. A. CypKkoB Obi1 BKOUYEH B cocTaB CoBeTa Mo KocMmocy. HaspaHwue
cekumm Bmecto «®usmka CoMHEYHOW cucTeMbl» cTano «lccnefoBaHus
ConHeuHoW cuctembl». MccnefoBaHme nnaHet 6bifo BbILENEHO B NOACEK-
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Lnto. 3TO 6blN0, HECOMHEHHO, MOHMXEHMEM OPraHM3auMOHHOro craTyca
nccnefoBaHus naaHeT u JlyHbl B Poccuiickoli akagemun Hayk. Mpesngnym
OTHECCH K 3TOMY B LIeNOM PaBHOAYLIHO. Y MEHS OCTanoCb HEnpuATHoe
BneyaT/ieHNe OT MoBeAeHus Buue-npesngeHTa PAH A. @. AHapeeBa B XO-
[e BUCKYCCUI Ha 3TuX 3acefaHusax. Ho Ha aTux geTanax s He 6yay oc-
TaHaB/NMBATbCA.

FO. A. CypKoB BCKOpe mocfie 3Tux cobbiTuii ymep. PykoBoanTenem
paboT no KocmumyeckoMmy npubopocTpoeHuto B FTEOXW ctana npodec-
cop J1. Tl. Mockanesa. flapuca lMonukapnosHa Mockanesa — MHOro-
neTHUn copaTHuk KO. A. CypkoBa. OHa pa3paboTuuk 6onee 20 pasHbix
60pTOBbLIX NPUOGOPOB KOCMUYECKMX annapaToB, co3faHHbiXx B FTEOXW,
YYACTHUK YHUKa/IbHbIX 3KCMEPMMEHTOB MO UCCNeA0BaHU0 nopos JIyHbl
n Mapca, nopof n atMmocgepbl BeHepbl.

PykoBogutenem cekuun «WccnepgosaHns COMHEYHOW CUCTEMbI» Oblf
HasHayeH aupekTop WKW PAH uneH-koppecnoHfeHT J1. M. 3eneHblii.
IleB MaTBeeBMY 3efeHblil — cneyuanucT no Guanke nnasmel. 3a rog 4o
3TOro OH 3aMecTun Ha nocty gupektopa MKW akagemunka A. A. Naneesa
1 6bI1 13bpaH yYneHom-koppecrnoHgeHTom PAH. J1. M. 3eneHblin npous-
BOAWN BNeyaT/ieHne YMHOro 1 NopsagoyHoro yenoseka. Ho oH 6bin ganek
OT MOHMMaHWA CYyLLEecTBa NAaHeTHbIX WCCAeA0BaHWUiA, KOTOpble, KakK HU
KpyTW, TpebytoT AOCTATOYHO rNy60KOro reonoruyeckoro 3HaHus. Kpowme
TOro, OH ObIN ele BecbMa 3aBUCMM OT PYKOBOACTBa (DM3MYECKOro oTfe-
NEeHnd, K KOTOPOMY MPUHAANIEXaT ero MHCTUTYT U OH CaM, KaK Y/IeH-Kop-
PecrnoHAeHT.

J1. M. 3eneHblil 6bI1 Ha3HayYeH TakXKe Hay4YHbIM PYKOBOAWUTENEM MpO-
ekta «®060C-IpyHT», K KOTOPOMY [0 TOr0 MMEN Masoe OTHOLUEHME.
Y MeHs 3TO TaKXe Bbl3blBaNo BO3pakeHue. [N1aBHOe onaceHue COCToANO
B TOM, 4T0 MKW B HayyHOM Mn/aHe He 3auHTepecoBaH B [0OCTaBKe rpyHTa
¢ doboca: KocMMUecKuii annapaT 6ygeT neperpy>keH GuUNYecKUMn npu-
6opamu. Tomy >Xe, 4TO ABNAETCA NaBHbIM Ha3HAYeHWEM MpPOeKTa, —
[JocTaBKe rpyHTa — He GyeT yAefeHo AO/MKHOe BHUMaHue. B pesynbTaTe
MOXET TaK CMYyYUTbCH, YTO K MOMEHTY 3anycka MMEHHO rpyHT03abopHas
YyacTb annaparta He OyfeT NOAroTOB/IEHA, & YTOObl OTYMTATbCA B BbINOA-
HeHWW rpagmka 3anyckoB, MOTYT MOATW Ha 3anyck B BapuwaHTe 6e3 foc-
TaBKM rpyHTa. YUToObl 3acTpaxoBaTbCA OT TAKOro MoBopoTa fen, A CTpe-
mMuacs npegynpeauTb O TaKoi omacHOCTM 3apaHee. CumTan Heob6xoau-
MbIM 06paTUTL Ha 3TO U BHUMaHuWe npesungeHTa PAH HO. C. Ocunosa.
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Poccuiickast  akagemMust  Hayk
YUnen  [Mpesnguyma
AkageMnk

rAJINMOB

3puK Mwuxaiinosuy

AvpekTop
VIHCTUTYT» FeOXMMUM U aHAIUTWNYECKOM
Xvmun BH. B.W.BepHagckoro PAH

119991 Llickea MCI-1, yn. KocbirvHa, 19
Ta.: 137-4127. dakc: 939-0185
E-mail: gatimov@gtokhi.ni
Mpe3naeHTy POCCUIACKOI akageMmnn Hayk

Akagemuky HO. C. Ocunosy

Konuu:

Buue-npesngeHty PAH
akagemuky H. . SlaBeposy
Akaf.-cekpetapto OH3 PAH
akagemuky HO. I, JleoHoBy

10 gekabps 2004 r.

I"ny6okoyBadkaemblin FOpuin Cepreesuy,

CoseljaHneM B KabuHeTe akaf. A. ®. AHfpeeBa Obll MOArOTOB/EH
MPOEKT peLleHns (Ha3BaHHbIN pelleHnem CoBeTa Mo KOCMOCY OT 7 fekabps
Ne 10310-06, xotsi COBET He CO3bIBasICS) O PYKOBOACTBE HayuHbIM MPOEK-
TOM «®060C-I"PyHT», KOTOPbLIVA BbI3bIBAET PELLUMTE/ILHOE BO3PAKEHME.

HasHaueHne npoekta «P0o60c-IpyHT» COCTOMT B 4OCTaBKe BELLECTBA
¢ doboca 1 ero nocneaytoLIero n1abopaTopHoOro uccneaoBaHns. Tak Gbiia
cthopmynmpoBaHa 1 060CHOBaHA 3aJadva 3TOr0 NpoekTa. TONbKO [OCTaBKa
rPyHTa Aenaet aToT MPOEKT YHUKASbHbIM U HAay4yHO OMpaBiaHHbIM B CUC-
TEMe MeXJyHapoLHbIX MPOEKTOB M3yyeHns CONHEYHOW cucTembl. Pelue-
HMe NOMYTHbIX 3afay Ha Tpacce nepesieta U B OKPecTHOCTM Mapca JO/MKHO
ObITb CBEAEHO K MUHUMYMY, HE CHWXAIOLLEMY HALEeXXHOCTb AOCTUKEHUS
rNaBHOW LIeNN.

OTaeneHve obLein M3NKKM 1 acCTPOHOMUM, (DaKTUYECKN AMKTYHOLLee
cBom npasmia B CoBeTe N0 KOCMOCY, M OTHOCALLMIACA K 3TOMYy OTAENEHNIO
WHcTuTyT Kocmmueckmx uccnegoaHnii (MKI) HayyHO He 3amMHTepecoBa-
Hbl B peanun3aummn npoekta «Poboc-IpyHT». Yn.-kopp. J1. M. 3eneHbiii u
[pyrvie OTBETCTBEHHbIE PabOTHUKM VIHCTUTYTa (Hanpumep, a-p A. . 3axa-
POB) HEOAHOKPATHO NPW3bIBa/IM OFPaHNYNUTL 3afady NpPoeKTa TeeMeTpu-
YECKMMMW WCCNEeS0BaHMAMM, BOCMPOM3BOLALLMMU NPUMEPHO LEN Heyc-
neLHon mucenmn «doboc-1» n «dPoboc-2» B 1989 rogy, OTNI0KMB AOCTaBKY
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rpyHTa Ha HeonpegeneHHoe Bpemsd, lNMepegava Mpoekta B pykn VMKW o3Ha-
4aeT Ha NpakTUKe OCYLLeCTB/IeHWEe 3TOr0 nyaHa.

CneflyeT HanoMHuTb peweHne CoseTa no kocmocy oT 1998 roga, oTme-
HWBLLEE NPOrpaMmy 1cciefoBaHWi JIyHbl U nnaHeT, NpuHATY0 Cekuueld nna-
HeTHbIX uccnefoBaHuii B 1997 rogy. MocnegHss npegycmatpusana peasnbHoe
M 3KOHOMMUYECKN OBOCHOBAHHOE OCYLLEeCTB/EeHWe MNPOeKTOB «JlyHa-Inob» B
2000 rogy n «®oboc-IpyHT» B 2004 rogy. OTMeHa 37Ol nporpammbl 6bina ry-
6uTenbHOM ana 6yaylero nnaHeTHbIX uccnegosaHwit. Ho pewweHue CoseTa
1998 roga, No KpaiiHein mepe, TBepAO OMNpeAennno W 3aniaHWpoBano ocylule-
CTBNEHMe XO0TS Obl 0fHOro npoekrta «®oboc-IpyHT» fo 2005 roga. OgHako B
JanbHelwem akagemMuky A. A. BospuyKy yfanocb OTTAHYTb BbINONHEHWE
npoekTa cHayana fo 2007 roga, 3atem fo 2009 roga. Mpeanaraemoe peLleHue,
CTaBsilLiee PYKOBOACTBO MPOEKTOM MO MOCNYLUHbIA KOHTPoNib OTAeneHms 06-
e (U3MKM M aCTPOHOMUW, NOAFOTaB/MMBAET OKOHYATENbHYH NIMKBUAALMIO
npoekTa JocTaBkW BellecTBa ¢ ®oboca. TpagULMOHHbIE CCbINKU HA HepocTa-
TOYHOE (PMHAHCMPOBaHWE ABMAKOTCA OTroBOPKOW. Mpu pasyMHOR M OTBETCT-
BEHHOM Hay4yHON MONUTMKE W MpaBWbHOM BblGOpe Leneil BblAeNeHHbIX
cpefcts 6bIN0 6bl [JOCTATOYHO ANA MOMYYEHWUS K CErOfHALWHEMY AHIO 3Hauu-
MbIX Hay4HbIX pesynbTaToB. poBan NYHHO-MNaHETHbIX MCCNefoBaHuWii B Poc-
CuK, 3a KOTOPbIM C YAWBNEHUEM HabnogaeT Mup, Aa 1 BoobLLie KOCMUYECKNX
nccnefoBaHnii No pasgeny QyHLamMeHTabHON TeMaTWKK (3annaHupoBaHHble K
3anycky «CnekTpbl», HECMOTPSA Ha BNOXEHWE B HUX /IbBUHOW J0NMN BrofkeTa,
Tak W He 3anyLleHbl) LENVKOM Ha COBECTU W OTBETCTBEHHOCTW aKajemuka
A. A. bosipuyka, KOTOpoMy Obifl0 [OBEpPEHO (haKTM4eCKOe PYKOBOACTBO OT
nveHn PAH nporpammoin yHAamMeHTaNbHbIX KOCMUYECKUX UCCNeA0BaHui.

EAVHCTBEHHA BO3MOXHOCTb PeaHMMUPOBaHMA MNaHeTHbIX WCCneno-
BaHWI, MpuBeAEHHbIX NPeALIecTBYIOWEN MPaKTUKOA K KatacTpodumyecko-
MYy COCTOSIHMIO, COCTOWT B TaKOM Mpeobpa3oBaHWM CTPYKTYpbl yNpaBieHns
(yHLaMeHTanbHbIMW KOCMUYECKUMU WMCCNeAoBaHnAMK, KoTopoe 6bl obec-
neynno (UHaHCOBYK W Hay4HYK aBTOHOMMWIO MAAHETHbIX WCCNefoBaHUiA
oT gukTtata OTAeneHns obuiein PU3nKM 1 aCTPOHOMUMN.

Axanemux PAH
Ysnen [pesuanyma

Hupexrop TEOXH ,—:—-@@ 9. M. lNanmmos

He xouy nogBoguTb umTaTens K KakoMy-nMbo 3akniouveHuto. He nbi-
Talocb 3aAaBaTb BOMPOChHl: «KTO BMHOBaT?», «YTO Aenatb?», — u opmy-
NMpoBaTh OTBeTbI. [Mpowy NuwWb ynTaTtens eule pas NPoCMOTPeTb Mpuse-
[eHHble B MOCMEAHUX ABYX rNnaBax AOKYMEHTbI U MOPasMbILWLIATL HaL 3TUM.
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ILEWG-5, TABAW, 2003

Ctue [épcTt (Steve Durst) opraHusoBan odepegHyto ILEWG-KoH(e-
peHumnio (16-22 Hoabpsa, 2003) Ha ogHOM M3 ocTposoB (Big Island) a-
Balickoro apxunenara. [aBaiim — upe3BblyaliHO WHTEPECHOe MeCTO C
reofiorMyeckoin Toukm 3peHns. 34ecb AHO TUXOro okeaHa MpoLUNBaeT CTpyA
ropsyero pacnsiasa, MOLHUMAIOLLEroca C ry6mH 3eMHON MaHTUK. 3T0O —
JONro cyuiecTsytowan ropsyas Touka Ha 3emne. OHa CyLLeCTBYeT B 3TOM
MeCTe TaK [0Mro, YTo Mo Mepe MepemMeLleHNs OKeaHW4ecKol MAWUTbl AHO
OKeaHa MpOLUIMBANOCH MaHTWAHOW CTpyeil MOCNefoBaTeNbHO B pasHbIX
MecTax, OCTaBNiff 3a MWIMOHLI NET Cnef B BUAEe uyepefbl NOABOAHBIX
BY/IKRHUYECKNX MOAHATWIA. [1a reonoroB M reoxummkos lMaBain — yHu-
KanbHas npupofHas naboparopus, garowas marepuan 4ns u3yvyeHua riy-
OMHHBIX MarmaTuyeckmx npoueccos. OCTpoB bur AiineHg — 3To Takxe
Mekka acTPOHOMOB. 3[eCb Ha BepLUMHEe KPYTO MOAHMMAIOLLErOCH Ha Bbl-
COTY CBblllEe 4 KM Haf YpOBHeM Mops BynkaHa MayHa Kes yCcTaHOB/EHbI
MOLLHble Teneckomnbl MHOFUX CTpaH. FAnoHckuid Teneckon «Cy6apy», ¢
3epkasoMm auvametpom 8,2 M, MO3BOMAET pasrnafeTb OO6BLEKTbI, pacnono-
)KeHHble Ha yganeHun 13 mMnpg CBETOBbIX NieT. ATO — Kpali BceneHHOW,
eC/IN MPUHATb OLEHKY BPeMeHW Bonbloro B3pbisa 14 mMapa ner.

B paboTe KOH(epeHUUW NPUHUMANU yyacTue amepuKaHCKue acTpo-
HaBTbl, XOAMBLUME NO MOBEPXHOCTM JTyHbl — moonwalkers, Kak ux Hasbl-
BatoT, — [koH AHr (John Young) v Fappucon LmugT (Harrison Schmitt).
YyacTve B 4en0BOM 06CYXKAeHUM Ntofeld, yxe nobbiBaBLUNX Ha JTyHe, co3-
faBasio OLlyLleHne [OCTYMHOCTMU faxe TPYAHO AOCAraemMbIX Lienei.
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Mocne NpMBETCTBUIA CO CTOPOHbI BbICOKOW afMWHMUCTpaLMK WTaTa
HayyHasi Ceccusi OTKpblnacb 0630pHbIMKM AOKNafaMu npeacefatenei
npeawecteyowmnx ILEWG-KoH(pepeHUnia.

dparMeHT  nporpamMmbl
November 17, 2003

08:45-09:00
Introductions and Announcements

Dr. PaulD. bowman, Jr. Introduction of Astronaut John W. Young

09:00-09:55

Opening Session, Keynote Address

Apollo 16 Astronaut John W. Young

Theme: «The Moon — The Key to the Future of All of Us»

09:55-10:10

Refreshment Break

10:15-11:55

SESSION 1 —«Lunar Activities and Programs of the International
Space Agencies»

10:15-10:35 Dr. Bernard Foing, ILEWG President, ILEWG 4 Chair — «ESA
Lunar Activities and Programs»

10:40-11:00 Dr. Hitoshi Mizutani, ILEWG 2 Chair — JAXA Japan Lunar
Program Overview

11:05-11:25 Acad. Erik Galimov, ILEWG 3 Chair — Russia Lunar Program
Overview / 2007 Phobos Sample Return
Mission

11:30-11:55 Dr. Paul Spudis — «Return to the Moon: A New Destination for
the American Space Program»

X0Ts MHe 6blna OKasaHa YecTb (BepHee, npeacTaBuTento Poccum ms
YBOXEHUS K €e AOCTMXKEHWSM B TMPOLUIOM) BbICTYNUTbL Ha MNjeHapHOM
ceccun, K aTOMy BpemeHu yxe He Tonbko CLUA, ESA, AnoHua nmenu
annapatbl, HO 1 Kutain (Chang'e) nu Mugus (Chandrayan-1) rotoBunn 3a-
nyckn Ha JlyHy. Poccuiickas nyHHas nporpamMmMa BbIr/sfena B C/IOXMWB-
LIMXCs 06CTOATENLCTBAX CKOpPee oYepefHbIM COOOLWEHNEM O HAMEPEHUAX.
HamepeHuns 3T 6biin AaBHO 00bSBNAEHbI, TEOPETUYECKN BbICOKO OLeHe-
Hbl, HO C/IMLLIKOM Y)X JOJITO He MEPEXOUIN B NPAKTUYECKYIO (opmy.

Kak n Ha npegwecTtByrowmnx ILEWG-KoHDepeHUmMaX, 6bina npuH§-
Ta jeknapauus, B KOTOPOW elle pa3 yNnOMWHANOoCch 0 NOAAEPXKKE NpoeKTa
«JlyHa-I'no6».
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Ha laBaiiax ouvepefgHbiM npeacenatenem ILEWG 6bin n3bpaH npea-
ctaButens MHaun, npodgeccop bxaHpapu, n cnegytouas MexayHapoa-
Has KOH(EpeHUMa no nccnefoBaHMi0 U OCBOEHWUIO JIyHbl OTKpbIach B
r. Ypavnyp. KoHdepeHumsa npoxoamna B Te4yeHne 5 gHein, 22-26 HOs6ps,
N UMeNia UCKIOYNUTENBHO HACLILLEHHYI0 HayYHYH0 NporpamMmy.

HeoxXngaHHbIM HayasloM KOH(epeHuMn, NpuaaBLLIMM el 0cobblin CTa-
TyC, CTano BbICTynneHue npe3ugeHTta MHgumn. OH BbICTYNUA HE NPOCTO C
NMPMBETCTBEHHbLIM C/0BOM, HO CAenan MOJIHOLEHHbI Hay4HbIA LOKNag.
MpesngeHT Hauun g-p. A6ayn Kanam — B MPOLL/IOM MHXEHEP-PaKETUMK.
Ero goknag npeactaBnsn co6oil npodecCMOHaNbHbIA aHann3 COBPEMEH-
HOr0 COCTOSIHWSA M NPOrHO3 ByAyLLero KOCMUYECKUX UCCNef0BaHWiA, B ya-
CTHOCTW JlyHbl. MHe A0BeNnochb ¢ HUM nobecegoBaTh (pUC. 19.1).

B oduuymanbHOl nporpamMme 3TOT A0KAag He 6bl yKasaH, BUAMMO, U3
C006paxeHnii 6esonacHocTK. porpammy OTKpbiBana neKuMoHHas Ceccus,
obpalleHHasa K MonofbiM uccnegosatensam. MepBbiM Gbln 0630pHbLINA A0K-
nag C. P. Teiinopa. 3atem § MpefcTaBu/ Hall COBMeCTHbIA ¢ A. M. Kpus-
LIOBbIM A0KNa4 0 NPoOUCXoXaeHnn JlyHbl. Mporpamma nepeBoro AHA 1 4acTb
nporpaMmmsl BTOPOro AHA KOH(epeHLUMM NnokasaHbl BO BCTaBKe.

Ha cnegyowmnin geHb yTPEHHAS ceccus Oblna MocBslleHa coobLye-
HUAM MpeACTaBUTENE KOCMUYECKMX areHTCTB pasHbiX CTpaH 0 Hauuo-
Ha/lbHbIX Nporpammax uccnefoBaHua JlyHbl. B nporpamme 3Hauunoch
Moe coobuieHne «O PocCHiicKov nporpamme uccnegoBaHns JlyHoi». A 6bin
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Puc. 19.1. Ha BcTpeue c npe3ugeHTom WNHanun

K 3TOMY He roTOB, TaK KaK [eTa/libHyt nporpamMmy po3fann TONbKO B
JeHb npuesga. Ho HMYero oCo6eHHO HEOXMAAHHOrO B 3TOM He 6bifo,
NocKonbKy S 6bin yneHoMm ILEWG ot Poccun. MHe B TOW uanm WMHOM
(hopmMe MPUXOLMIOCL FOBOPUTb O NYHHOI MporpaMMe W Ha NpejLuecT-
BYIOLMX KOH(epeHumax ILEWG. lMpo6bnema 6bina B TOM, YTO CKasaTb
OblN0 pelwmnTenbHO Hevero. HMKakoro pasBMTUA NYHHOrO MPOEKTa B Ha-
LWeli CTpaHe 3a 3TO BPeMsA He Npou3owno. f Obi1 YL0BNETBOPEH TEM, Kak
NPUHANM MOV LOKNaf O NPoMCXOXAeHWW JIyHbl B NEPBbIA feHb KOH(e-
peHuuu. Ho 3To 6blna, Tak ckasaTb, Teopus. UTo Xe kacaetcs COOCT-
BEHHO KOCMWUYECKUX WUCCNefOBaHWUiA, TO N0 CPABHEHWUIO C KOHKPETHbIMU,
JeTanbHbIMWU, HAaCbIWeHHbIMU (DaKTUYECKUM MaTepuanom, coobuieHus-
MU 0 BeAyLLMXCA pa3paboTKax M y>Ke OCYLLeCTBAEHHbIX NMpoekTax ESA,
NASA, Kutaa, NHgnn, AnoHUM Halle MONOXEHWe, a B 4AHHOM Clyvae
KOHKPETHO Moe, 6b110 He3aBUAHbIM. Hafo ckasaTb, YTO HakaHyHe, Korga
B 3ane 6blI0 0YeHb MHOFO0 MOMOAEXMW, A MOYYBCTBOBA/, YTO MOMOAOE
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22 November 2004
Darbar Hall

Monday,
Venue:

Registration

Session-1:
Lunar

Program for Young
Explorers

N. Bhandari. Welcome by ILC

S. Krishnaswami. Welcome by
PRL

Arvind Singh Mewar. Welcome by
City of Udaipur

S. R. Taylor

Overview of the Moon and Open
Questions

E. Galimov

The Problem of the Origin of the
Moon

T. Sorensen

The Clementine Mission — A 10-
year Perspective

M. Robinson
The Clementine Mission's

Contributions to Lunar Science
J. Blamont

Onboard Image Compression by
Hardware for Planetary
Exploration Missions

11:15-11:35 TEA BREAK

Session-2A: Science of, on and
from Moon

Carle Pieters

Lunar Mineralogy: Limits of
Knowledge

D. H. Lawrence

Gamma-rays, Neutrons and Alpha
Particles from the Moon: Results
and Future Directions for the
Lunar Prospector Spectrometers

12:15

P.Spudis

New US Space Vision and the
Aldreidge Space Commission
Report.

12:35B. G. A. Rao

12:50

14:00

14:15

14:30

14:45

15:00

15:15

Scattering of Light by Composite
Particles: Application to Lunar
Dust

DaDao-an

Analysis of Atmospheric Feature
on the Surface of Moon

13:05-14:00 LUNCH

Lawrence Taylor

Unique Microwave Processing of
Lunar Soil: Properties, Theory and
Practice

Wuli

Microwave Brightness
Temperature Image and Dielectric
Property of Lunar Soil

H. O. Vats

The Interaction of Fast and Slow
Solar Wind with the Planetary
Systems

R. R. Mahajan

Sources of Excess Nitrogen in
Lunar Soils

S.Barabash

Low Energy Neutral Atom
Imaging on the Moon: The SARA
Instrument

Anil Bhardwaj

Low Energy Neutral Atom
Imaging on the Moon: Science
with SARA

15:30-16:00 TEA BREAK
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Session-2B

Robotics, Engineering, Space
Flight Dynamics, Navigation and
control

V.V.lvashkin

Low Energy Trajectories for the
Moon to Earth Space Flight

Liu Lin

(i) Placing a Space Station in the
Vicinity of the L2 Point of the
Earth-Moon System (ii) On the
Physical Libration of Moon for the
Motion of Lunar Satellites

He Xingsuo

(i) The Application of Universal
Variables Method in Orbit
Designing of the Lunar Probe

(ii) Optimal Control of the Lunar
Probe Orbit Transfer with Limit
Thrust

Li Shengyuan

Achieving Ways for the Research
of Dynamic Characteristics of the
Lunar Explorer

R. V.Ramanan

An Analysis of Near Circular
Lunar Mapping Orbits

BREAK

U. R. Rao
Growth of Astronomy in India

Tuesday, 23 November 2004

Venue: Darbar Hall

Registration

Session-3

Lunar Exploration Programs of

International Space Agencies

221

09:00 J. P. Swings

09:15

09:30

09:45

10:00

10:30

10:50

11:05

11:20

11:35

The European Space Exploration
Programme: The Role of the
Moon and Opportunities for

International Cooperation
E. Galimov

Russian Lunar Exploration
Program

Chinese Representative
Chinese Agency Report
Japanese Representative
Japan's Lunar Exploration
Program

NASA Representative
USA's Lunar Exploration Program

10:15-10:30 TEABREAK

Session-4 Present Status and

Future Moon Missions

Session-4A: First Results ~ from

ESA's SMART-1 Mission
B.H.Foing

(i) Status of SMART-1: The First
European Mission to the Moon

(ii) First Results before Capture
and Lunar Goals

J. L. Josset

First Results from the SMART-
1/AMIE Multicolor Micro-camera
H. U. Keller

Spectral Investigations of the
Moon with the SMART-1 Near
Infrared Spectrometer — SIR
M. Grande

First Results from the SMART-1
DCIXS

Poster viewing and space
exhibition

12:30-13:30 LUNCH
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MOKONEeHNe NA0X0 3HaeT O TOM, YTO 6bino 40-50 neT Hasag. OHM BOC-
NpMHMManM POCCMI0 KakK Ha4yMHalLWY KOCMUYECKYH [epxaBy, Ha
YPOBHE APYrUX HAYMHAKOLWMX CTPaH, B YeM-TO JaXKe MEHee YCMelHYH.
EgMHCTBEHHAsA BefMKas KOCMMYecKkas fep)XaBa B MPOLIOM U HAacTos-
wem — 3to CoefuHeHHble LLTatel AMepukun. Y Poccumn TOXe 4TO-TO
661710 B NPOLIAOM, HO, YTO UMEHHO, Man0 KTO MOr ckasaTb. [MoaTomy
BMECTO COO6LLEHUs O TEKYLLeM COCTOAHMM POCCUMIACKOro mpoekTa s pe-
Wwunn, 4To Oygetr MNone3HO HamOMHWUTb WCTOPUIO MccnefoBaHus JlyHbl
KoCcMMyeckumu annapatamm B 60-70-e rr. K cyacTbto, y MeHst Gbinn C
coboii maTtepuanbl, NOLFOTOBMBLUMCL 3a Be4yep, A NPOAEMOHCTPUPOBAN
Tabnuuy, KOTOPYI NPUBOXY 34€ECh.

XpoHonorua 3anyckos K JlyHe

Launch date| Mission Accomplishment
2Jan 1959 |Lunal FIRST lunar flyby, magnetic field
12 Sept 1959 | Luna 2 FIRST hard landing, magnetic field
20 Apr 1960 | Luna 3 FIRST photos of lunar farside

26 Jan 1962 | Ranger 3 Missed the Moon by 36,793 km
23 Apr 1962 | Ranger 4 Crashed on the lunar farside

18 Oct 1962 | Ranger 5 Missed the Moon by 724 km

2 Apr 1963 |Luna4 Missed the Moon by 8,500 km
30 Jan 1964 | Ranger 6 Hard landing, television failed
29 July 1964 | Ranger 7 Hard landing, close-up TV

17 Feb 1965 |Ranger 8 Hard landing, close-up TV

21 Mar 1965 | Ranger 9 Hard landing, close-up TV

9 May 1965 |Lunab Crashed on the Moon

8 June 1965 | Luna 6 Missed the Moon by 161,000 km
18 July 1965 | Zond 3 Photographed lunar farside

4 Oct 1965 |Luna? Crashed on the Moon

3 Dec 1965 |Luna8 Crashed on the Moon

31 Jan 1966 | Luna9 FIRST soft landing, TV panorama

FIRST lunar satellite, gamma-spectra, mag-

31 Mar 1366 | Luna 10 netic and gravity measurements

30 May 1966 | Surveyor 1 | On-surface TV, soil-mechanics
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MpopomkeHne Tabnmupl
10 Aug 1966 | Lunar Orb 1 | TV imaging, radiation, micrometeorites
24 Aug 1966 | Luna 11 Gravity, micrometeorites
22 Oct 1966 |Luna 12 TV imaging from orbit
6 Nov 1 966 |Lunar Orb 2 | TV imaging, radiation, micrometeorites
21 Dec 1966 |Luna 13 On-surface TV, soil mechanics
5 Feb1967 Lunar Orb 3 | TV Imaging, radiation, micrometeorites
17 Apr 1967 | Surveyor 3 | On-surface TV, soil-mechanics
4 May 1967 |Lunar Orb 4 | TV imaging, radiation, micrometeorites
19 July 1967 |Explorer 35 | Fields and particles
1 Aug 1967 |Lunar Orb 5 | TV imaging, radiation, micrometeorites
8 Sept 1967 |Surveyor 5 | On-surface TV, FIRST chemistry
7 Nov 1967 | Surveyor 6 | On-surface TV, chemistry
7 Jan 1968 | Surveyor 7 | On-surface TV, chemistry
7 Apr 1968 |Luna 14 Gamma spectra, magnetic measurements
45ep 1968 Zonds | {iitoh BT OBICAL objects and phots
oNovisss Zond6 | o ot
21 Dec 1968 | Apollo 8 FIRST humans to orbit the Moon
18 May 1969 | Apollo 10 FIRST docking in lunar orbit
13 July 1969 | Luna 15 Failed robot sampler
16 July 1969 | Apollo 11 FIRST humans on the Moon (20 July)
8 Aug 1969 | Zond 7 :Bl;?czrl gﬁ?gc?;% Ecig: return, returned bio-
14 Nov 1969 | Apollo 12 Human landing, Oceanus Procellarum
11 Apr 1970 | Apollo 13 Aborted human landing

12 Sept 1970

Luna 16

FIRST robot sample return, Mare Fecunditatis

Lunar flyby and Earth return, returned pho-

2 197 L .
0 Oct 1970 | Zond 8 tos, landing in the Indian ocean
10 Nov 1970 | Luna 17 FI_RST robotic rover Lunokhod 1, Mare Im-
brium
31 Jan 1971 | Apollo 14 Human landing, Fra Mauro
26 July 1971 | Apollo 15 Human landing, Hadley-Apennine
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OKOHYaHue  Tabnnubl

2 Sept 1971 | Luna 18 Failed robot sampler

28 Sept 1971 | Luna 19 Orbiter, lunar gravity, TV, micrometeorites
14 Feb 1972 | Luna 20 Robot sample return, Apollonius

16 Apr 1972 | Apollo 16 Human landing, Descartes

Human landing, FIRST geologist on the Moon,
Taurus-Littrow

8 Jan 1973 |Luna?2l Lunokhod 2, Le Monier

29 May 1974 | Luna 22 Orbiter, lunar gravity, TV, micrometeorites
28 Oct 1974 | Luna 23 Failed robot sampler

9 Aug 1976 |Luna 24 Robot sample return, Mare Crisium

Soviets launched 29 spacecraft U. S. launched 27 spacecraft
21 successful 22 successful

7 Dec 1972 | Apollo 17

Mbl caMmu 3HaeM ¥ MOMHWUM 3TU CO6bITUA. Mbl fymaeM, 4TO BCe 3TO
3HatOT. Mbl faxe npefcTaBuTb cebe He MOXEM, YTO AN MOSIOAOro mno-
KOMEHNs B CTpaHax, NpuoOLLaloLLIMXCA CErofHs K KOCMWYECKUM ucche-
[OBaHWsAM, 3TO OTKPbITME. f OTAan AaHb MOABUTY aMepuKaHLes, Bnep-
Bble BCTYMMBLUMX HA NOBEPXHOCTb JlyHbl. HO BMecTe ¢ Tem nokasan,
CKOMbKO pa3 cnoBo «FIRST» cT0S10 pagom ¢ Tem, 4TO ObIIO CAeNnaHo B
Hawei cTpaHe. [loknajg Bbi3Ban peakuuio, KOTOPYH A He oxugan. 310
[eNCTBUTENbHO OTKPbLIIO MHOTUM [Na3a Ha UCTUHHYI pofib Poccumn B
nccnegosannax JlyHol. MeHs No34paBnsnu, XypHanucTol 6pann UHTep-
Bbl0, Kak OyATO A pacckasan 0 TOMbKO 4TO COCTOABLUEMCH YCMELIHOM
KOCMMWYECKOM 3anycke.

B 3akntounTenbHblli Bevep MHE TOPXECTBEHHO BPy4uny crneuuvasnb-
HYI0 Harpagy, yupexaeHHywo ILEWG, — namaTHyto ctatyatky (puc. 19.2),
CUMBOMU3NPYIOLLYHO BbIAAOWMECS AOCTUXKEHUS B UCCNefoBaHWAX J1y-
Hbl B Hallei cTpaHe n B MIHCTMTyTe um. B. . BepHaackoro.

B VHaun y MeHsa cocTosnach MHTepecHas 6ecefa ¢ PyKOBOAUTENEM
AnoHckoro npoekta Lunar-A npodgeccopom X. MuuytaHu. Mbl ¢ HUM
[ABHO OblIM B APYXECKMX OTHOWweHmAX. MpoekT Lunar-A, Tak Xe Kak
NpoekT «JlyHa-Ino6», UMen uenblo UCCNefoBaHNEe BHYTPEHHEro cTpoe-
Hua flyHbl. O6a npoekTa npegnonarann UCMofib30BaHNE MeHeTpaTopos,
HeCyLMX CeiicMUYeCKMe CeHCopbl. Mbl ONMPannCb Ha KOHCTPYKLWIO



19.1LEWG-6, Ypaiinyp, Wugus, 2004 225

Puc. 19.2. «JlyHHbI Ockap»

neHeTpaTopa, pa3paboTaHHOro AnA npoekTa «Mapc-96». Y AnoHUeB
6bl1 CBOM Moaxof. XuTowmn MuuyTaHn 06bACHWN MHE, YTO Yy HUX Omnpe-
[eNeHHble TPYAHOCTU C BblAeNIeHWEM HOCUTeNs Ana npoekra. 370, B
CBOI0 ouepefb, 3afepxnBaeT (PMHAHCMPOBAHUE 3aK/HOYMUTENBHOIO 3Tana
npoekTa. EcAu Mbl HailleM BO3MOXHOCTb MpPeAoCTaBUTb HOCUTENb, TO
MOXXHO 6bIN0 6Gbl B 3TON YacTW 06bEANHUTL NPOEKTbl N COOTBETCTBEHHO
Hay4HbIiA BbIX0A, MCNOMb3ys AMOHCKUE MEHeTPaTopbl, paspaboTKa KOTOpbIX
6blf1a NPOABMHYTA ropasfo fanbliue, Yem Hawwux. [na Hac 310 03Ha4ano
6bl CyLLeCTBEHHOe COKpalleHMe pacxofoB Mo «JlyHe-Fno6» U BO3MOX-
HOCTb Ha HEeCKOJIbKO NIeT paHbllue OCYLLeCTBUTb MPOEKT.

Mo npuesge B MocCKBY f pacckasan 06 aTom npegnoxenuu [lpe-
3ngeHty PAH HO. C. Ocunosy. HOpuii CepreeBuy obpauyanca ¢ 3TUM K
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pykosogutento Pocasnakocmoca. K atomy BpemeHun KO. H. KonTeBa Ha
nocTy pykoBogutens PocaBumakocmoca (Tak CTano HasblBaTbCs Poccumii-
CKOE KOCMMYecKOoe areHTCTBO) cMeHun AHaTonuii Hwukonaesmy [Mep-
MuHoB. A. H. lNepmuHoB o0TKasan npe3ungeHty PAH, cocnasBwucb Ha
TPYZLHOCTb M3bICKaTb CPeACcTBa A/ He3annaHWpOBaHHOro Hocutens. Ha-
NMOMHI0, 4TO POCKOCMOC fenaeT B cpefHeM fBa 3anycka B Mecsl. bosb-
e MOMOBUHbI M3 HUX — KOMMEpPYeckue, B UHTepecax 3apybexHbIX
3aKa34MKOB.
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B aBrycte 2006 r. B MekunHe coctoanack ceccmss COSPAR (Committee
on Space Research), ¢ KOTOpO/ opraHvM3aTopbl COBMECTWUIN KOH(EPEHLMIO
ILEWG. Ha 3Ty KoH®epeHUuto Obl1 MpefcTaBieH COBMECTHbIV AOKNag
FEOXW, HIMO nm. NaBouknHa n PKK «3Hepruns».

Objectives and Facilities of Lunar Exploration by Russia
E. M. Galimov', G M. Polishchuk’, N. N. Sevastianov’

* Director-academician of the V. |. Vernadsky Institute of Geochemistry
and Analytical Chemistry, Russian Academy of Sciences, 119991 Moscow,
Kosygin street 19, Russia.

* Director-General of the S. A. Lavochkin Science and Production As-
sociation, 1414000 Moscow region, Khimki.

Leningradscoye shosse 24, Russia

* President and General Designer of the S. P. Korolev Rocket Space
Corporation «Energiya», 141070 Moscow region,

Korolev, Lenin street, 4a, Russia

7 (495) 137 4127, galimov@geokhi.ru

Abstract. We emphasize the following major objectives of exploration
and utilization of the Moon:

Fundamental aspects of the lunar geology, including internal structure
of the Moon and origin of the Moon.

Search for water and other volatiles, supposedly, stored at the polar
regions of the Moon,

Exploration of lunar recourses, including ‘He,

Establishing of a lunar base and deployment of the infrastructure for
economic utilization of the Moon.
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B 3TOT NMepnof K pyKOBOACTBY PakeTHO-KOCMM4YECKOW Koprnopauu-
ein «3QHeprusa» um. C. IN. Koponesa NpuLien HOBbIA FeHepasibHbIli KOH-
cTpykTop H. H. CeBacTbsiHOB, CMEHMBLUMIA Ha 3TOM MOCTY akafemuKa
FO. M. CemeHoBa. Kopnopauus «3Heprus» obecnevnBaeT NMNOTUPYEMbIe
nonetel K MeXayHapogHO KOCMWYECKOR CTaHLWMW, OCYyLecTBiseT 06-
cnyxuBaHme Poccuiickoro cermeHta MKC. OHa paspabaTtbiBaeT Takxke
PaKeTHO-KOCMWUYECKME KOMIMEKChbl, B TOM 4YMCNe MOAroTOBM/IA TEXHMYe-
CKOe Mpef/ioKeHWe Mo CO34aHUI0 KOCMWUYECKOW TPaHCMOPTHOW CUCTEMbI
MHOrOpa3oBOro mcnonb3oBaHns «Knunep». [MpUOPUTETHLIM LiENEBLIM
Ha3HaYeHVeM 3TOW CUCTeMbl ObINIO CO3JaHMe Ha ee OCHOBe 3PNEKTUBHOIO
TPaHCMOPTHOrO CpeAcTBa ANs coob6weHna mexay 3emneii n JIyHOIA.
Ba)kHOIi 0C06EHHOCTLIO MpoekTa 6bi10 ucnons3oBaHne MKC B KavecTse
NMPOMEXYTOUYHOr0 nopTa AN CO0PKM KOCMUYECKUX CUCTEM, Hanpasnse-
MbIX K JlyHe. Hago oTMeTuTb, 4TO HayuHasa otgada oT MKC Bcerga 6bina
HeBeNMKa, BO BCAKOM cnyuyae, Ans Poccuu. XOTS BbINOMHANOCh MHOXeE-
CTBO MEJSIKUX 3KCMEPUMEHTOB, /Wb OYeHb HEMHOruWe UMenu LeicTBu-
TeNIbHO Cepbe3Hoe 3HauyeHue. VX COBOKynHas LeHHOCTb 6bina coBep-
LUeHHO HeafleKBaTHa OrpPOMHbIM 3aTpataM. AMEpPUKaHLbl, BbINOAHWB
CBOK NpOrpamMMy MCMoMb30BaHUS CTaHUuUKM, coBMpalTcs OTKasaTbes
yepes 10-15 net oT ee fanvHeliwein nogaepXkn. Mol B 3TOM ciy4vae Te-
psem BnoxkeHHble B MKC cunbl 1 cpeacTtsa, Tak U He NojslyvynB COOTBET-
cTBytowen otaaun. BosneyeHne MKC B KayecTBe TPaHCMOPTHOrO y3na
B MPOEKT WCCNeA0BaHUA U OCBOEHMA JIyHbl NpuAaeT HOBbLIA CMbICN pa-
6ote ¢ MKC. QOueBungHo, cnegyet no3aboTWTbCA O BO3MOXHOCTW aBTO-
HOMHOro wucnosb3oBaHnas MKC. Ceiiyac, Kak W3BECTHO, pPsf BaXKHbIX
6nokoB MKC, Hanpumep (yHKLMOHANbHO-rpy30Boi 6nok (PIb), Hayu-
HO-3HepreTuyeckuii mogynb (H3M), 6e3 KOTOpPbIX HEBO3MOXHO (yHK-
LUMOHUPOBaHNE CTaHuuMKU, ABAATCS co6cTBeHHOCTbIO CLUA. B TO Xe
BpeMsl pa3BMBaTb POCCUMIACKMUIA cermeHT (PC) CTaHUMM B HanNpasfeHUW ero
aBTOHOMHOIO WCMNO/b30BaHWA, Ha Cllyyai BbIXO4a M3 UrPbl MeXAyHapoa-
HbIX NMapTHEPOB, eCTb CMbIC/ TO/IbKO B C/ly4Yae YeTKO 0603HAYEHHOW nep-
CNEKTUBHOI Lenn. Takoh Lenbl Ha CErofHAWHUA AeHb NO4YTU Ge3anb-
TEPHATUBHO MOXET CMY>XMUTb /INLLb OCBOEHMWE JIYHbI.

. M. Monuwiyk, B HefaBHeM MPOLUSIOM 3aMECTUTeSIb PYKOBOAMTENSA
Pockocmoca, npuHan pykosogctso HIMO wm. JlaBoukuHa, U B KOPOTKOe
BpeMs CyMesl 3aMeTHO YNyuylWTb (PMHAHCOBOE W OpraHu3aLuoHHOe CO-
CcTosHMe O6beanHeHMs. Tak Xe Kak reHepan-nonkosHuk A. H. Mepmu-
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HOB, reHepan-neinTeHaHT . M. MoAnwyK NpuLen co CTOPOHbI BOEHHbIX.
[lymato, reHepanbHblii KOHCTPYKTOP AO/MKEH ObiTb CHayana KOHCTPYKTO-
poM, a NOTOM YX reHepasnom. Hao60poT — peako MonayyvaeTcs XOpoLlo.
Bo3moxHo, eoprmii MakCMMOBMY — WCK/OYEHWE. Y HEro OT/IMYHas
NHXeHepHas xBaTka. OH cuuTan, yto HIMO B COCTOAHUM OCYLLECTBUTH
3anyck K Jlyne B 2009 mnm B 2010 r, T. e. ropa3go paHbluUe 3annaHupo-
BaHHoro ®KI1 2012 r.

CoBMeCTHbI foKnaj akagemmyeckoro yupexaeHus (FEOXMW), Be-
Aylwero npegnpusatva no paspaboTke KocMuyeckux annapatos (HIMO
UM. JTaBOYKMHA) UM BeAyLero npeanpuaTus no paspaboTke nunoTupye-
MbIX paKeTHO-KocMuyeckux cuctem (PKK «OHeprus»), npeacTaBneHHbI
X PYKOBOAWUTENAMMW, [LaBasi OCHOBaHWE [NA CepPbe3HOro OTHOLUEHWUSA K
cAenaHHOMY B JOK/a4e 3aK/HYEHUIO:

We consider also a manned flight to the Moon by use of the International
Space Station (ISS). Separate launching of the spacecraft and a rocket acceler-
ated block is suggested with their assemblage into a package in space by use
the ISS. The first robotic mission following this scenario with inserting the
spacecraft into the lunar orbit may be realized by 2009. The subsequent expe-
ditions of this series suggests landing of a spacecraft-return-rocket complex on
the Moon surface: first in a robotic version, and then human landing. We be-
lieve that we are able to undertake 4 expeditions to the Moon by 2014.

1
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Figure 2. Lunar mission scenario by use of ISS
The next step is beginning of economic utilization of the Moon. It re-
quires a new reliable and affordable transportation system. It will be cre-
ated on basis of manned vehicle «CHpper», which is designed to carry a
crew of 6 persons and in addition 500 kg cargo. Development of this sys-
tem and deployment of a lunar settlement and starting of the pilot’He pro-
duction are planning for period of 2015 to 2030.
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Mbl paccmaTpuBaeM  Tak>Ke BO3MOXKHOCTb  MUIOTUPYeMOoro
noneTa K JlyHe ¢ ucrmonb3oBaHueM Me>KayHapogHON — KOCMWUYECKO
cTaHuymm (MKC). T[MpegnonaraeTcsi pasfenbHblii  3anyck  KOCMuWYe-
CKOrO annapaTa W YCKOPUTENbHOrO 6/0Ka pakeTbl C MOCneayHoLLel
nx COOPKOA B efguHylo cucTemy C wucnonb3oBaHnem MKC. [Mepsast
aBToMaTuyeckasd MUCCUS MO 3TOMY CLEHapulo C BbIBEJEHWEM KOC-
MWYECKOro annapaTa Ha J/yHHyl0 OopbuTy MOXKeT OblTb OCyWecT-
BneHa K 2009 rogy. B mocnegywowpmx akcneguuusx 3TOM cepuu nna-
HUpyeTCA rMocajka KOCMUYECKOro annapaTta C BO3BpaTHOW pakeTol
Ha MNOBEPXHOCTb JIyHbl: CHa4Yana B aBTOMaTWYeCKOM BapuaHTe, a ¢
3aTeM C YeyoBeKOM Ha 60pTy. Mbl nonaraem, 4TO Mbl CNOCOBHbI Npes-
NpuHATb 4 3kcneguumm K JSlyHe go 2014 roga. Cregyowpii war —
3TO Hayao 3KOHOMMWYECKOrO OCBOeHWst JlyHbl. OHO noTpebyeT HOBOI
Hafe>KHO/ W 3(PheKTWBHO/ TpPaHCNOPTHOW cucTeMbl. OHa MOXKET
6bITb CAenaHa Ha OCHOBe nNWNOTMpPyemoro Kopab6ns ,,Knunep", Ko-
TOpbIA NPOEKTUPYeTCA B pacdeTe Ha AOCTaBKy aKuna>ka U3 6 ue-
noBek nmoc 500 kr rpysa. PassuTue 3TOM CUCTEMbI U pasBepThl-
BaHWe /NlyHHOW 6asbl C 3KCMepUMEeHTalbHbIM  MPOM3BOACTBOM ‘He
nnaHumpyeTca Ha nepuog ¢ 2015 no 2030 rogpl.

K coxaneHuto, PockocmMoC ynycTui 3Ty BO3MOXHOCTb UHTEHCUDUN-
uMpoBaTb paboTy MO NiyHHOW mporpamme. XOTs OT Hero Tpe6oBanoch He
TaK MHOrO: BblAeNUTb HOCUTENN AJ1A OTEeYEeCTBEHHON KOCMMWYECKOW npo-
rpaMMbl, KOTOpble OH AaKTWBHO Bblfenan 3apy6exxHblM 3akazuumkam, U
OKasaTb aAMWHWCTPATMBHYIO MOALEPXKKY. ITOl MOALEPXKM He O6bino.
Bonee Toro, ycmnmaMmu PockocMoca 3HEpPruYHbliA U TanaHTAUBLIA py-
koBogutens PKK «3Heprus» H. H. CeBacTbsSiHOB 6bln OTCTpPaHeH OT
LOMKHOCTH.

Bo Bpems paboTbl ILEWG-8 B0O306HOBWAUCL KOHTaKTbl C SIMOH-
CKMMUW KOfneramu no nosoAy BO3MOXHOCTW COBMECTHOrO MpoekTa C
MCNONb30BaHMEM [MeHeTpaTopoB. BO BCTpeye C AMOHUAMU MNPUHANK
yuyactne Pykosoautens HIMO um. SlaBoukuHa . M. Monnwyk n ogmH
13 BefyLIMX KOHCTPYKTOPOB 3TOro npegnpuatus A. B. JTyKbSAHUMKOB.
ANOHCKUE MeHeTpaToOpbl YXKe MPOoLWn HaTypHble ucnbiTaHus. lMpasaa,
no pesynbTaTaM WCMbITAHWIA OblAM 3amMeyvyaHus, KOTOpble NpeacTosAno
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ycTpaHuTb. [loroBopuanch 0 faNbHellMX KOHTakTax. [locne 3Toro
OblMM COBMECTHble BM3WUTbl. C Halel CTOPOHbI B AMOHWIO e341un
A. B. JlykbaHunKoB n O. b. XaBpowWKnH (pa3paboTunk ceincMmmyecko-
ro skcnepumeHta Ha «JlyHe-I'no6»). B HIMO wum. JTaBOYKUHA npues-
Xana generauma AnNOHCKUX cneuuannctos. B KOHeYHOM cyeTe, 0fHaKo,
[,eno MOTUXOHLKY YBANO.
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MWUNTAHO3NAHA

B cnegytouwem rogy MHe [OBENOCb Yy4yacTBOBaTb B WMHTEPECHOM
meponpuatTum B MwunaHe. OHO ABNAETCA, HAa MOW B3rnag, NOy4uTe/b-
HbIM MPUMEPOM 3aWHTEPECOBAHHOIO0 OTHOLIEHWA K HayKe CO CTOPOHbI
obwecTBa.

B Hauvane 2007 r. 8 monyumn nuceMo OT r-Ha [xoBaHHM Kanpapa,
Hay4HOro pefakTopa OA4HOW U3 LeHTpasbHbIX UTanbAHCKMX raset — Cor-
riere del la Cera, C HEOXMAAHHbIM MPeL0XKEeHNEM BbICTYNUTb C NeKuuel
0 JlyHe B MunaHckom TeaTtpe Teatro Dal Verme B pamkax ectmsana La
Milanesiana. Ha mMoii HegOyMeHHbIi BOMPOC, KakoB MOXET ObiTb hopmat
Hay4yHOro BbICTYMN/IEHUA B TeaTpe, A MOMYy4YUN OTBET BMeCTe C /Il06E3HbIM
M ouUManbHbIM NPUTNAaLLEHNEM OT XYAOXECTBEHHOro AupekTopa (ec-
TMBana r-xu 9nu3abett Crapbu. MwunaHo3maHa MPOBOAMTCA YXKe He B
nepsblii pa3. Llenb hecTneans — npmobwmnts ny6nuky K obpasyam co-
BPEMEHHOI KYNbTYpbl, KOTOPble, MO MbICIN OpPraHU3aTopoB, BKAKOYAlOT
KakK NpOAYKTbl XY[LOXECTBEHHOr0, Tak ¥ Hay4yHOro Teopyectsa. [oaTomy
B MporpaMMmy OAHOro Beyepa MOryT ObiTb BK/IHOYEHbl U Hay4Has Nekuus,
M CKPUMUYHBIA KOHLEPT, U XyLOXECTBEHHOE YTEHMe.

MOHATHO, 4YTO NeKuus Ao/MHKHa 6bITb He M3 paspsga LOKNajoB B
«0bLLecTBe MO pacnpoCTPaHEHU 3HAHWUM». ITO JOMKEH OblTb HOBBIA
TBOPYECKNA MpoayKT. M>xa Crapbu coobuimna Takxke, YTO KaXAblil pas
MwunaHo3naHa NpoxoauT Nog Kakum-nnbo aesnm3oM. B aTom rogy Hekoli
o6Lleld HUTbIO ABNSeTCA KoHuenums A6contoT. MoaTomy >KenaTesbHo,
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X0TSl U Heobs3aTeNIbHO, eCN A CBSXY cBoe acce 0 JlyHe ¢ Temoid Abco-
not. KoHuenuus A6contoT 6blna MHe He3HakoMa. OHa uaet ot ApucTo-
Tenda. Tem 6onee 3afgaya MpefcTaBnsafnacb WHTeEpecHoil. f cornacmncs.
FoHopap TakXe NpPou3BOAMN BnevatneHne. [ecaTb TbiCAY €BPO 3a Aecs-
TUMWUHYTHOE BbICTYMNEHNE — 3TO KpyTO. KOHeYHo, A 6bl MoyyacTBoBan
N 6ecnnaTHo, KakK Mbl 3TO fleflaeM Ha HalMX KOoH(epeHuusx. Ho B Teart-
pe, BUAUMO, Takue pacueHku. EguHcTBEHHAs Mos npockba Oblia 0 TOM,
4YTO MHE HYXHO 60/blle BpemMeHU. 3a 10 MUHYT MOXHO CTUXM NPOYU-
TaTb 0 JIyHe, WM COO6LWMNTL YTO-TO MOAFOTOBMIEHHOW ayaMTOpMK, Bax-
HOe, HO 4YacTHoe. MHe HYXXHO MUHYT COpOK (3a Te e geHbru!). Co
MHOWA 3aK1l04Man AOrOBOP, FAe A 3HAYMACA apTUCTOM. MHe HYXHO 6bl-
N0 B YKa3aHHOe Bpemsa NpWiATK B TeaTp W AaTb KOHUEPT (Tak 3Ha4Maoch
B forosope). B oTBeT agMuHUCTpaLmsa TeaTpa NpMHMMana Ha cebsa maccy
XNonoT. NMOMMMO CepbesHbIX WU MPAKTUYECKU BAXHbIX, BPOAe FOCTUHU-
Lbl U camoneTa, yNOMUHANOCb MHOXeCTBO 3abaBHbIX YCNyr, BpPOAe WH-
AVBUAYaNbHON TyaneTHOW KOMHaTbl, NYHOK FpuM-y6OpHOIA, AOCTaBKK
N MOHTaXa CLeHWYeckoro obopyfoBaHus u np. HacToAwMMm aptucTam
BCE 3T0, BUAMMO, OYEHb BAXKHO.

O6aymbiBast (habyny nekuuun, S pewwnn yBa3aTb HayUYHYH JIMHUKO C
XY[OXECTBEHHOW 1 Punocodckoil. MeHs 3anHTepecoBano, kak mM3obpa-
XeHue JIyHbl NpefcTaBfieHO B Xusonucu. MHe euwe fo Wtanuu npeg-
cTosina noesgka B Mapux. Tam A TWATeNbHO NPOCMOTPES, YTO ecTb Ha
3Ty Temy B JlyBpe n my3ee Opce, U C YAUBNEHUEM 0OHAPYXWUN, YTO Kap-
TWH, B KOTOPbIX MPUCYTCTBYET U306paxeHue JIyHbl, 0YeHb HEMHOTO.
B XV-XVI Bekax noutn Huyero. V13 60nee No3gHMX: BnevaTnsawoLLas
KapTuHa loiinm (1793) Incantation (KongoscTeo). [OBONLHO MpauHblii
ctoxeT. B Opce Hawen gse Bewmn: AHpu Pycco (Henri Rousseau, Le
charmeuse de serpents, 1907) u >XaH-®paHcya Mwunne (Jean-Francois
Millet, Le pare a moutons, clair de lune, 1875).

Camoe uHTepecHoe u3obpaxeHue JlyHbl y Camioana Manvepa
(Samuel Palmer, The field under the Moonlight, 1881). OH 3ameTun u
nepefan efBa yN0BMMOE MernefibHOE CBEYEHME NYHHOr0 Aucka, npu-
MbIKaloLLero K cepny MOM0OAOr0 Mecsla — OTPaXeHHbI CBET 3emMu.
A camas sfpkas KapTuHa — 3TO, KOHeuyHOo, Haw KyuHxu, JlyHHas Houb
yag [Henpom. EcTb elle napa KapTuH BaH-lTora, rge mMoXHo gorafbiBaThb-
€ 0 NPUCYTCTBUY JTyHbI. M 3TO no4yTun Bce. Bce KapTUHbI, MOXET 6bITb,
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Henri Rousseau. Le charmeuse de serpents

Samuel Palmer. The field under the Moonlight
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ObITb, 3a WCKNOYeHMeM KyuHLXKW, CO34a0T TPEBOXHOE HACTPOeHWe.
OC06eHHO NHOGOMBITHO OTCYTCTBME U306paXkeHUs JIyHbl (S, N0 KpaiiHer
Mepe, He Hallen) B XXuBonucu CpefHUX BEKOB. S nogymas, MOXET 6bliTb,
3TO CBA3aHO C KakOM-TO MHTeprpeTaumei JIyHbl LEPKOBbLIO, AenatoLel
HeXenaTeNlbHbIM ee U306paXKeHNe Ha MOMOTHaX C PENUTMO3HbIM CHOXe-
TOM? BO3MOXHO, MOV HabntogeHns cnyyaliHbl. PazobpaTbca 40 KOHUA 'y
MEHS He XBaTuno BpeMeHW. Ho A He n3bexan UCKYLLEHUA KOCHYTbCS 3TOW
Tembl B MOeli nekuuu. Mpuwnocb n 6onee 0CHOBaTE/IbHO MNO3HAKOMUTbLCS
C KoHuenumeii AbcontoTa. [oknag cBoil s Hasean: The Moon. Absolute
and Relative. 1 nocTpownn ero mog yr/iiomM 3peHust aHanmsa, 4To abconoT-
HO W OTHOCUTENbHO B HALIMX 3HAHMAX O JyHe.

LA FACCIA NASCOSTA DELLA LUNAE

DELLA VITA
Erik M. Galimov, Giinter Blobel,
Laurie Anderson, Fernanda Pivano

Giovedi 5 luglio-ore 21.00
Serata a pagamento € 10,00

Teatro Dal Verme- via San Giovanni sul Muro 2

Letture

La Luna, Assoluto e Relativo
di Erik M.Galimov
Sull'Assoluto

di Gunter Blobe!

Prologo al concerto
di Fernanda Pivano

Concerto
Homeland
di Laurie Anderson

Coordina
Giovanni Capraia
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3an Teatpa Dal Verme BmewaeT 1500 3puTeneil. HayuHble gokna-
abl — Hobenesckoro naypeata no meauuuHe MoHTepa Bnobens n moii
no JlyHe — OTKpbIBanyX nporpaMMmy. 3aTteM [o/KHa Oblfa BbICTyNaTb
UTanbAHCKas noatecca u nyo6nnumnct depHaHpa MuBaHo, KOTOPYHO 51 He
3Han, HO UTanbAHCKasa nybnuka 3Hana u nobuna. N B 3aknoyeHne — Te-
aTpann30BaHHbIi My3blKanbHbIA KOHLIEPT BeNMKONenHoW Jlaypuu AHAep-
CeH. # onacancs, 4To 3pUTeNM He NPUAYT Ha NEepBYH 4YacTb MpeacTas-
NeHUs unu ByayT, cKy4ast, 0XMAaTb FaBHbIX COObITUIA.

OrpomMHbIiA 3an 6bi1 NOMOH. HayaB roBopuTh, S MOYYBCTBOBaN, YTO B
3ane ycTaHOBMNACb Ta BHMMATe/IbHas TULIMHA, KOTOpas, Kak 3HaeT Kax-
AblA ONbITHLIA 0paTop, OT/IMYaeTCs OT TULUMHbI BEXIUBON. A yBuAaen
YCTpPeM/IEHHbIE Ha 3KpaH W Ha TPUOYHY rnasa. HeT, OHU MPULLIAN He TONb-
KO Ha Jlaypuio AHLEepCeH.

Ha mMeHsi mpou3Bena CUIbHOe Bredvat/ieHne uges MunaHosuaHbl.
[ns noAfepXKU Hayku CO CTOPOHbI 06UlecTBa M, B KOHEYHOM cueTe,
BNaCTW, OYeHb BaXKHO, YTOObl Hayka BOCMpPUHUMANachb He TONMbKO Kak
WUCTOYHUK «WHHOBALWA» W ABUraTenb MPOW3BOACTBA, HO U KaK Heoo-
X0f4MMas 4acTb KynbTypbl U 06pa30BaHHOCTU. HY>XHO, 4TO6bI 06LLeCT-
BO YMeno nt60BaTbCA NpPOu3BeAeHUAMU Hayku. [lo3Tomy coeguHe-
HMe HayKM WM UCKYCCTBa B eAMHOM 3CTETUYECKOM BOCMPUATUK, 3afy-
MaHHOe opraHusaTopamu MwunaHo3uaHbl, MoKasanocb MHe npoobpasom
OyayLiero 1 UCTUHHOIO MOJIOXKEHMSA HAYKWN B Ye/I0BEYECKOM 06LLecTBe U
CO3HaHuu. bpaso, 9nu3abetrt Crapbu! He >xafHoe McnonbL30BaHue,
MHOrda 3a rpown, a HacnaxaeHne WHTeNNeKTyanbHbIM MPOAYKTOM. Bbl-
Nno Obl TaKk BaXHO B3pacTWUTb MOA06GHbIE HACTPOEHWSA B HALLEM POCCUIA-
ckom obuiectBe. KoHeuyHo, opraHusalusa 3Toro Tpebyet BHUMaHUA, Tep-
MeHWUs U HeManblX [eHer. HekoTopble MOM MOMbITKU YBfieUb 3TOW UAeein
Yy Hac He UMenn ycnexa.
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3AJAUYN MNAHETHbLIX NCCNEALOBAHUN

B okTsi6pe 2007 r. B UKW cocToanack KoH(epeHLmMs, NocBsWeHHas
50-1 rofoBLMHe CO AHA 3amycka MepPBOr0 MCKYCCTBEHHOrO CNYTHMKA
3emnun. OpraHn3aTopoM KoHgepeHuuu 6bin agupektop MKW, uneH-kop-
pecnoHgeHT PAH J1. M. 3eneHblil. MHe 6blia npegocTaB/ieHa BO3MOX-
HOCTb cfenaTb A0K/Naj Ha TeMy «3afayun NAaHeTHbIX NCCNeA0BaHUI».

HwXe cnefyet cofiep>kaHue 3TOro foKnaga C COKpalleHnaMu.

Cpeay Ba>KHeilwmx npobnem, CTOSAWWMX Npej Haykoid W 4enoseye-
CKMM COO06LLIECTBOM B 3TOM BEKe, PeELUEHVe MO KpaiiHell Mepe Tpex u3
HUX CBSI3aHO C KOCMWYECKUMU WCCEf0BaHUSMN.

aTo0:

1) NpPOUCXO>KAEHWE  >KU3HMK;

2) chopMMpoBaHMe 3eMM M €e paHHsAs UCTOpMS B KOHTEKCTe o6pa-
30BaHMA W 3BonoumM COMHEYHON CUCTEMBI;

3) npobnema pecypcoB M OCBOEHWe JIyHbl B KayecTBe WCTOYHMKA
pecypcos.

Haunbonee 3chhekTMBHON CTpaTerneil B pelleHMn 3TUX Npobnem,
Ha Mol B3rnsg, B OnM>Kaiillee BpeMsi SBNSIETCS COCPEAOTOYEHUE YCU-
MA Ha Crefylowmx MPUOPUTETHbIX 3ajayax:

1) pocTaBka M u3yyeHWe Ha 3emne BewlecTsa C MaiblX Ten ConHey-
HOWi CUCTEMbI;
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2) U3yyeHWe BHYTPEHHErO CTPOEHWS NNAHET U CMYTHWKOB;

3) KOMMIeKCHoe 0CBOeHWe JIyHbl.

Mpobnema nNPOMCXOXKAEHWA >KU3HW 3aTparusaeT rnybokve nna-
CTbl  YENOBEYECKOTO MWPOBO33PEHWUS W MUPOMOHUMaHUs.  [loHUMaHue
NPUPOAbI >KWU3HW MOXKeT MNprBeCTW K NpopbiBy B 06nacTn 6uoTex-
HoMorwii. Peluatowiee 3HauveHWe wMeno 6bl  OOHapY>KEHWE BHE3EMHbIX
(hOpPM >KM3HW UMW MPU3HAKOB >KMBOTO B HACTOALEM WM MPOLL/OM,
YTO MOXKeT OblTb [OCTWUIHYTO TOMBKO B pe3ynbTaTe KoCMuye-
CKMX  WCCMefoBaHui.

HoBblli acnekT B npobneMy BBOAWT pasBWBaeMOe B MOCAeLHEe
BpEMS NpeACTaBneHWe, 4YTO >KM3Hb B MPUMWUTUBHON (hOpME MOXKET
MEPeHOCMTBLCA C OAHOM NnaHeThl Ha fApyryto. [lageHne KpynHbIX Mme-
TEOpPUTOB Ha MOBEPXHOCTb MNaHeTbl MPUBOAWMT K BbIGPOCY B KOCMOC
(hparmMeHTOB nopog. [pumepbl 3TOr0 B BWAE NYHHbIX U MapCUAHCKUX
MeTEeOpPUTOB M3BECTHbLl. PacyeTbl nokasbiBaloT, 4TO OKono 0,1 % wu
0,001 % BbIGpOLWEHHOTO € 3eMan MaTepuasia MOXKET nomacTb Ha
BeHnepy n Mapc cooTBeTCTBeHHO. [MpubmmsuTensHo 1 % maTepuana
BO3BpallaeTCcs Ha 3emn0. B nopogax 6GuomaTepuan MOXKET coxpa-
HUTBCA W AaTb B OMaronpuaTHOA O06GCTAHOBKE Hayano HOBOW nony-
fAuMn.  3TO 3HAUMT, 4TO B npegenax ConHeyHol cucTembl 6uoma-
Tepuan MOXKET pacnpocTpaHATbCa. OTO ABAEHWe TMOMyuuno  Ha-
3BaHWe  NNTOMNaHCNepMUN.

Hy>XHO nOoAYepkHyTb, 4YTO COBPEMEHHas KOHLENUWs naHcnep-
MUM  pacluMpsieT MOHATUE PacnpOCTPAHEHHOCTU D>KU3HM U ee yC-
TolumBoCcTW B npedenax CONHEYHOW CUCTEMbl, HO He OTMeHseT
npobnembl ee BO3HWKHOBEHUA. Mges nuTonaHcnepmwin B npegenax
ConHeyHol cuCTeMbl BReYeT 3a COOO MpeACTaBneHWe O BO3MOXK-
HOCTW pasBMTMUA >KU3HW He B TOM MeCcTe, rAe OHa BO3HWKna. [lo-
3TOMY BOMPOC COCTOMT He TOMbKO B TOM — e MOrna 3apognTb-
CA >KM3Hb, HO W Kyfa MOr OblTb OCYLIECTB/EH €e 3KCMopT.

Be3ycnosHoi  NPeanocbINKOA  BO3HWKHOBEHWS U Pa3BUTUS  >KU3HU
ABNsAeTCA Bofa. B 3TOA cBA3M Hambonee BRNeYATNAOLWMM [OCTUKE-
HMEM B KOCMWYECKUX WCCNEAOBAHWAX MOCNEAHUX NeT SBUNOCL [0Ka3a-
TeNbCTBO NpUCYTCTBUA Ha Mapce BOAbl. 3BeCTHble CHUMKM, Che-
NaHHble ¢ annapaToB Mars Global Surveyor (MGS) u Mars Odyssey,
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3ahMKCMpoBa/IM  KapTWHbI  feNbTOBbIX OCAAKOB, MeaHApUpYIoLe pyc-
Na MOTOKOB, MOLYHbIE OCAAKW C PUTMWYHBIM HanNacTOBAHWEM, YKa-
3blBalOLLE HA MPUCYTCTBUE BOAHbIX GacCeliHOB.

(Cm. unmocTpauum B rnase 16 «CTpaTternyeckme npocyeThbl»).

Ha HekoTOpbIX yyacTKax 3po3vsi BCKpbIBAET MHOrOMNacTOBblii
0CafouHbI NOKPOB. ECTb OCHOBaHMA, cunTaTb, 4YTO Ha ApeBHeM Map-
Ce cyulecTBoBaM 6accCeilHbl >XUAKOW Bogbl. [pucyTcTeue BOAbl Ade-
naeT BeEpPOATHBLIM 3apOdKAeHWe Ha Mapce >KM3HM.

PaboTa posepoB Spirit n Opportunity, ¢ 0AHOA CTOPOHbI, N0A-
TBepaWIa HanMuMe CoOMCTOCTM, C [Apyrodl — nocTasWaa MHOTO BO-
npocos. Hanmpumep, HanumMe 3epeH ONMBMHA — MUWHepana, KOTOpblii
[OBONMBbHO ObICTPO CEPNEHTWHW3NPYETCA B KOHTaKTe C BOAOW, Npo-
TMWBOPEUMT BO3MOXKHOCTM CYLLECTBOBAHWA OTKPbITLIX BOAHLIX 6ac-
ceiiHoB. OTcCyTCTBME KapboHATOB M 3BanopuTOB TOXKe MpeacTas-
nseT npobnemy.

Ecnv Boga /vwb  cnopaguMyecku  BbipblBaiacb Ha MOBEPXHOCTb,
TO BO3HMKAET BOMPOC O ee rNy6MHHOM WCTOYHWKE, He BO306GHOBNSsE-
MOM peumpkynauneid. 3TO0 TpebyeT 3HAHUS BHYTPEHHEr0 CTPOEHUA
Mapca.

CHMWMKM, MOMyYeHHble C KOCMMYeckoro annapaTa «lammneo»,
nokasanu, 4TO CnyTHWK HOnnTepa EBpona MOKpbIT NaHuuMpeM Nbja.
MnacTuHbl nbfa cofep>KaT TPeLMHbl, NPU3HaKM TOPOLUEHNs, pas-
BEPHYTbl OTHOCUTENLHO ApYr Apyra. 3TO CBWAETENbCTBYET O TOM,
yTO fed sABseTCA nnasawowym. Ero mowHOCTb OueHMBaeTCcAa npu-
mMepHO B 20 kM. oA HMM, BEpOSTHO, HaxoAMTCA OKeaH >XWAKOW BO-
Abl. Ho panbHeiiwas uHTepnpeTauus TpebyeT 3HAHUS BHYTPEHHErO
CTPOEHMA  CMyTHUKA.

UpessbluaiiHo ycnewHas — akcneguums  «KaccuHu-ltoiireHe»  oT-
Kpblna 4enoBevecKOMy B30pY KapTWHY MoBepxHOCTU cnyTHuka Ca-
TypHa — TuTaHa. MeTaHoBas aTMmocdepa, [blobl fbfa. [peHark-
Has cucTema, 00OpasoBaHHas, MO-BUAMMOMY, >KWAKAM MeTaHoMm. 3a-
TemMHeHHas 06nacTb npecTaBafeT, BO3MOXKHO, KpPynHbIA  6acceiiH
>KNOKOTO  MeTaHa.  3aMkcupoBaHO  MpUCYTCTBUWE  PaAMOreHHOro

Ar B aTmocdepe, 4YTO CBUAETENLCTBYET O Jerasauuy CKabHbIX
Mopo4 B Hegpax TuTaHa. B To >Ke BpemMsa OTCYyTCTBYeT nepBuy-
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Hblii aproH — K30Ton Ak BnaropogHble rasbl 06Hapy>kuBalT
30HaIbHOCTb B ConHeuHoll cucTeme. KoOHUeHTpauus WX yMeHblua-
eTca oT BeHepbl K Mapcy. Ho noyTu nonHoe oTcyTcTsue ‘Ar B
aTmoctepe TuTaHa npeacTasnseT 3aragky. [pyroii 3aragkoit se-
nAeTca  oborawleHve yrnepoga aTMOCHEPHOro MeTaHa M30TONoOM
“C (npmbamsmTensHo Ha 80-90 %o B BenmumHax 5 C). OHO MOXKET
6bITb  06yCNnoBNEHO  (PpakuMOHMPOBAHWEM  W30TOMOB Npu  yberaHwn
mMeTaHa U3 aTmocepbl. Ho npu Hamumu nogToka w3 rnybuHbl, O
uyeM CBUAETENbCTBYET Hammume “Ar, [OCTV>KEHME Heo6XOAMMOro
W30TOMHOrO  (DPaKkUMOHMPOBAHWA  ManoBeposTHO.  OTBETUTb  Ha
BO3HMKAKOLME BOMPOChbI 6bI0 Obl nerve, ecnm 6bl 6bINO  W3BECTHO
BHYTpEeHHee CTpoeHne TuTaHa.

Takum 06pasom, [edUUMT 3HAHWSA BHYTPEHHEro CTPOeHMS
KPYMHbIX MNAaHETHbIX Ten CTaHoBUTCH JIMMUTUPYIOWMM  hak-
TOpPOM B MHTeprnpeTauum HabmogeHwin. [MosTomy opraHusaums
COOTBETCTBYIOLMX 3KCMEPUMEHTOB — OfHA U3 aKTyalbHbIX 3ajad
MAaHeTHbIX  UCCNeLOBaHMIA.

Mouck NpAMbIX MPU3HAKOB >KW3HW 3aBUCUT OT KOHLENnuuu npo-
NCXOXKAEHNA  >KU3HW.  OO6LLenpusHaHHas  KOHLUenuus OTCYyTCTBYET.
B KavecTBe MNPWU3HAKOB >KMBOTO paccMaTpuBaldT HaaMuMe OpraHu-
UECKMX COeAWHEHUA, 060raleHHOCTb WX NIerKMM W30 TOMOM Yriepoaa,
NPUCYTCTBUE KNETOYHbIX CTPYKTYP W T. N. Mbl npegio>kunn u pas-
BMBaEM MOfefb, B KOTOPO/ npeanonaraeTca KIOYeBas Poib afeHo-
suHTpuochaTa (AT®P) B npegbuonormyeckoii  asonmoummn  (Fam-
MOBD. M. ®eHomeH >XuzHuW. M.: URSS, 2001). Peakuuu ¢ yyacTuem
AT® o06nagaloT [ABymMsA 3amevaTeNbHbIMM CBOWMCTBaMW: 1) rugponus
AT® uOeT CO 3HAUMTENbHbIM BbIENEHNEM 3HEPrun; 2) COnpPSXKEHHO
c rmgponmom AT® mMoryT npoTekaTb peakumn cuHTe3a Bce 6Gonee
CNOXKHbIX COeAMHeHW . VIHaye roBops, MNPOMCXOAUT  YNOpsLOueHue
BELECTBa, UTO SBMSETCH Hanbonee SAPKOW xapaKTepucTuKOA 6umo-
noruyeckol asomoumn. C reoXMMUYECKO TOYKM 3peHUs nopasuTerb-
HOM 0CO6eHHOCThIO AT® sBAfeTCA TO, 4YTO, XOTS B LEIOM 3TO
[JOCTaTO4YHO CNOXKHOE COefMHeHWe, 06e ee oOpraHuyeckne COCTas-
NAOWME MNPOUCXOAAT W3 MPOCTbIX npeAwecTBeHHNKoB. 3T0 CHN #u
HCHO, wu1poKo pacnpocTpaHeHHble B KOCMUYecKol cpege. OpHako B
peanbHOCTM CUHTE3 AT® cBf3aH C PSALOM DKECTKMX OrpaHuUyeHuid.
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Ecorm CHN n HCHO npucyTCTBYIOT COBMECTHO, TO peakuus ugeT
No LUMaHrMAPUHOBOMY MyTW U 3asepllaeTcs o06pa3oBaHMEM amMUHO-
KUCNOT W OKCUKMCNOT, a He AT®. [lo3TOMy CUHTE3bl afeHWHa W pu-
603bl  [OMKHbI ObITb NPOCTPAHCTBEHHO pasfeneHbl. CUHTE3 afeHuHa
[OMKEH NpPouCXoaWTb B BOCCTAHOBMEHHOW aTMmocepe, a pubo3o-
thochaTa — B BOAHOW cpefde. BoccTaHoBneHHas aTMmocdepa He-
06xo4MMa He TOMbKO A1 CUHTe3a ajeHuHa, HO W AN reoxumuye-
CKOW MoaBM>KHOCTU pochopa. Takum 06pasoM, €CAM Ha nnaHeTe
WM MHOM  KOCMWYECKOM Tene Cpeau  OpraHu4yeckux COeAMHEHMIA
BCTPeYalT HYKIeMHOBble OCHOBaHWA B napareHesuce ¢ hochopom,
3TO MOXKEeT CBUAETENbCTBOBATbL O MPUCYTCTBUM >KU3HU. Ecin >ke
npeobnafaldT aMUHOKUCNOTbI B MapareHesuce € OKCUMKUCNOTaMu, TO
3TO 3HAYMT, YTO XUMWUYECKME MPOLECChl He WM B HanpasneHWu
npeséuonoruyeckon  asonouun. K 3aTOMy MOXKHO [06aBUTb, 4TO
CUHTETUNYECKME aMUHOKMCNOTbI 06pasytoT 60NbLUOE 4YMCNO  M30-
MepoB, B OT/MYME OT, Kak MpaBwno, MPSAMO3BEHHBLIX aMUHOKMUC-
NoT, obpasylowmx 6uonormyeckme CTPYKTYpbl. Heobxoammblid  ans
NOeHTUUKALUN 3 TUX COEAMHEHUA  OpraHMYecKWin  aHanus  BO3-
MOXXeH B YC/IOBUSX COBPeMeHHON nabopaTopuun. [losToMy OH Tpe-
OyeT [OCTaBKM BewecTBa Ha 3emio.

Bo BTOpOii M3 Ha3BaHHbIX MPO6MEM [NaBHLIM SBASAETCA MOHUMA-
HYE MexaHusMa akkymynauuu nnaHeT. BoccTaHOBUTbL Mpouecc ak-
KyMynsumu, U3yyas camu NnaHeTbl, O4YeHb TPYAHO. Mbl XOpoLWO 3Ha-
eM reonoruio 3em/u, HO, TEM He MeHee, Mallo YTO MOXKEM cCKasaTb O
MexaHu3Mme ee 00pas3oBaHUs U paHHeid wucTopun. Ha Moii B3rnag, pe-
Aoy poib 34eCb MOXKET ChirpaTb M3yyeHWe Manbix Ten.

CyllecTByeT OKONO MWIIMOHA acTeponfoB. OpbUTbl  OKOMO
80 OO0 ”3 HMX BbluMCAEHbl. AcTepouibl NPeACTaBnslT coboli Tena,
OCTaHOBMBLUMECS, TakK CKasaTb, Ha NOANyTW K 06pa3oBaHMiO nNiaHe-
Tbl. Habnogaemble cBOMCTBA acTepoMAoB MPOSBAAIOT  ONPeLeneHHYHo
30HaNIbHOCTh. BblgenaioTed Tunbl E, S, C, D, P 1 HeKOTOpble apyrue,
6onee pegkue. C yBeNMYEHWEM TeMOLEHTPUYECKOrO PacCTOAHWA  U3-
MeHSieTCA  CTeneHb  BOCCTAHOBNEHHOCTW  acTepougos.  Hawbonee
BOCCTaHOBMEHHble acTepouabl Tuna E HaxogaTca 6amdke K ConHuy,
a 6oraTble feTY4UMU W OKUCNEHHble — Hawbonee yganeHbl. AcTe-
pouabl W npeacTaBnfloWMe MX parMeHTbl MeTeopuTbl — MNOKasbl-
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BalOT, YTO OHM WCMbITaMM TMAPOTEpPMaNbHble BO3AENCTBUA, TaKXKe
yBenmuuBatolmecs c yganeHnem ot ConHua. AcTepougbl P- n D-knac-
COB MMEHT CMeKTPbl, XapakTepusylle NpUCyTCTBWE HA HUX bda
W opraHuyeckoro BewecTsa. MeTeopuT Tagish Lake, no-sugumomy,
npeacTasnstoWwmin BewecTBO D-knacca, COAEP>KUT BOAHble (hasbl Cu-
MKaToB, KapboHaTbl, A0 5 % yrnepoga. Haubonee pacnpocTpaHeH-
Hblli C-Knacc acTepouioB COCTaBMsieT NpuUbAMMTENbHO 75 % BCex
acTepouios, MO BHELIHWM MpU3HAKaM OHM MOXOXKW Ha YrAUCTbIE XOH-
apnTbl.  OHM  TakkKe 0O6HapY>KMBAlOT MPU3HaKW TMAPOTEPMaTbHON
nepepaboTkn (npu TemnepaType Ao 150 °C). [MogpobHoe u3yue-
HMe cocTaBa acTepoMioB pasHOro Twna, B TOM uucne ux abeo-
NIOTHOr0 BO3pacTa, W30TOMHOTO CocTaBa Yrnepofa, Kucnopoaa,
coCTaBa OpraHWYecKMX COeAMHEHWA, WMeno Obl, BEPOATHO, pe-
LiawLee 3HavyeHue f18 MOHUMaHMS TOro, MOYEMy pasHble nna-
HeThl VMET pasHbli COCTaB WM CTPOEHMe, KaK BOOGLLEe mMpouc-
X0AMNo ux obpasoBaHMe.

BbiGOp B CBOE BpeEMS B KAuyeCTBE MPUOPUTETHOTO B POCCUIACKOIA
nporpamme MNnaHeTHbIX WUCCNeAOBaHWA NpPOeKTa, HasBaHHOro «®do-
6oC-TpyHT», 6blN CAenaH Ha 3TOM OCHOBAHMU.

B foknage NPUBOAATCA reoxXumuyeckne (KOCMOXMMMUUYECKME) apry-
MEHTbI, KOTOpbIE 3[1eCb PACCMATPUBANNCh B APYTUX rnaBax.

CnefyeT elle pa3 MOAYEPKHYTb MNPUOPUTETHOCTbL 3ajay, CBS-
3aHHbIX C [OCTaBKO 06pasLoB Ha 3emo C ApYrX KOCMWUYECKUX Ten.
HabntogeHnss M n3mMepeHuss € OpOoUTabHbIX CTaHUWiA 1 NOCafOYHbIX
annapaToB HECOMHEHHO PacLUMpAOT Hawwu 3HaHus 0 COnHEeYHON cuc-
Teme. Ho OHM Ckopee CTaBfT BOMPOCHI, YeM OTBEYAT Ha Hux. Cne-
LYIOLWMA Wwar B Yrny6neHunM Haluux 3HaHuii — 3TO fAeTalbHblli aHann3
BellecTBa B 3eMHbIX NnabopaTopusx. JlyHa, @Poboc, KomeTbl, acTe-
pouabl — BOT MOCNeA0BaTENbHOCTb OOLEKTOB, C KOTOPbIX CreayeT
MAaHMpoBaTb BO3BPaT 00pasyoB. [naHeTbl He SBASAKTCHA, Ha MOV
B3rusif, NepBOCTEMNeHHbIMU B MOAOOGHOM psfy. [lOBEPXHOCTb WX CNo-
>KeHa npogykTamn audhdepeHumalmm M mM3MeHumBa no cocTasy. [lo-
3TOMYy 060/ OTAeYbHbIi 06pasely, He MOXKeT O6blTb nNpeacTaBu-
TeNbHbIM A8 NNaHeTbl.
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HakoHel, 0 npobneme, KOTOPyW S HasBan TpeTbeid, HO KOTO-
pyto, MO>KeT O6blTb, CnefoBaio 6bl Ha3BaTb MepeOii — O npobneme
uccnefoBaHus WM OCBOEHUS JIyHbl.

Y>ke B OnmdKaiilume [ecAaTwneTws YenoBevecTBO BCTPETUTCA C
CePbe3HbIMM  pecypcHbIMK  npobnemamu.  TpafULMOHHbIE  UCTOYHUKN
3Hepruu, Takve Kak HedpThb W ras, 6nmMsku K ucuepnaHuio. CyulecT-
BYIOT pasHble OLEHKW, HO, BeposTHO, XXI Bek 6yfeT B 3TOM OTHO-
LEHAN  KPUTUYECKUM.

B 9TO CBA3M VMEHTCA CepbesHble MPOEKTbl  MCMO/b30BaHMs
JNlyHbl B Gygywieit aHepreTvke. OAWH W3 BO3MOXKHbIX MyTeldl — WuC-
nonb3oBaHue ‘He B TepMOALEpPHOM CUHTe3e. ‘He He TONbKO fABNSET-
ca 3PheKTVBHLIM AEPHbIM TOMAMBOM, HO CamoOe [/laBHOE — OHO fiB-
NAeTCA 9KOMOTMYECKM uMCTbIM. B peakumm He— He Ha BXofe 4 Bbl-
Xofe CTabwnbHble M30TOMbl, MPU 3TOM BO3HUKAET MNOTOK MPOTOHOB,
a He HeiiTpoHoB. OTClOfa, HM3Kas HaBefeHHas aKTWBHOCTb W Ma-
Mblii BbIXOJ, PaguMoaKTWBHbIX OTXO4OB — 3TOr0 6uya aTOMHON 3Hep-
reTuku. DHepreTwka, OCHOBaHHas Ha ‘He, y>ke cerogHsa Oblna Obl
6onee 3KOHOMWYHA, ecnu 6bl 6blla roToBa COOTBETCTBYHOLWAA WHAY-
CTpUs AAepHOro CUHTE3a.

Momumo °‘He ecTb NpPOeKThI NpeobpasoBaHMs CONMHEYHON 3Hep-
My W [OCTaBKM ee Ha 3emmi0 B BUAE BbICOKOYACTOTHOIO CHHOKycu-
pOBAHHOr0 WU3NyyeHns. M1 B TOM M B [pyrom cnyyae JlyHa MOXKeT
CbIfpaTb peLlarLyld pofb B PELUEHAM  3HEepreTuuyeckux npobnem
3emam.

Opyrum  Ba>KHbIM  PECYPCHbIM ~ UCTOYHUKOM Ha  JlyHe MOXKeT
cTaTb Bofa. [lpucyTcTBME BOAbl WMENO Obl 3HayeHWe A1 pasBu-
Tua TexHonormit Ha JlyHe. [loyTw BCe TEXHONOrMYeCKWe MpOLECCHI
TpebyloT B TOA WM WHOA hopme yyacTus BoAbl. JlyHa MOXKET
CTaTb OCHOBHbIM KOCMOAPOMOM /11  WUCCNELOBaHUs [aibHero Koc-
moca. [lpu HanMuMn BOLbl KakK TOMIMBO, TaK U OKUCAUTENb MOXKHO
npou3soauTb Ha JlyHe. JlyHa GoraTa TWTaHOM. TsdKefble KOHCT-
pyKuuu MOryT ObITb BbiMNasneHbl W W3rOTOBEHbI HENOCPeACTBEH-
HO Ha JlyHe. C 3eman MO>KHO OyAeT [OCTaBNsiTb TONbKO BbICOKO-
TEXHONOTUYHbIE  3MIEMEHTbI.

HakoHell, uccnefoBaHWe CTPOEHWUS W NPOUCXO>XKAEHUS  JIyHbI
NMEET  K/IIOYEBOE 3HaYeHWe AN PEeKOHCTPYKUWW paHHeldi  MCTOopuM
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3emmn. 3emna umeeT Bo3pacT 4,5 mapg neT. [lpn 3TOM Mbl COBep-
LUEHHO He 3Haem, 4TO npoucxoamno nepsble 500-600 maH neT. He
COXPaHWNOCb  HUKAKUX MOPOL,  Kakux-imbo MaTepuanbHbIX — CBUAeE-
TeNbCTB TOr0 BPEMEHW, MO KOTOPbIM MOXKHO Obl10 6bl BOCCTAaHO-
BUTb COGLITWA paHHeli McTopun 3eman. A UMEHHO B 3TO Bpems 3a-
KnagblBaMCb aTMoc(epa, OKeaH, npoucxoguna nepsuyHas Audde-
peHupauma 3emMau, HaKOHel, BO3HMKNA >XU3Hb. Ha JlyHe B oT/nuve
OT 3emM/M COXpaHWIUCb MOPOAbl, BO3PaCT KOTOPbIX JocTwuraeT 4,5
MAp4 neT. 3emad u JlyHa ob6pasoBasmMcb COBMeCTHO. CreflyeT roBO-
pUTb He O NPOUCXOXKAEHUM 3emMnn U NPOUCXOXKAeHUU JlyHbl, a o
MPOUCXO>XKAEHUN CUCTeMbl  «3emns — JlyHa». [103TOMy, BOCCTaHO-
BMB MeXaHW3M 00pa3oBaHWsl U paHHIo WUCTOpUIO JIyHbl, Mbl OAHO-
BPEMEHHO BOCCTAaHaBMMBAEM PaHHIO WUCTOPUIO  3eMu.

Mpoucxo>kaeHne  JIyHbl  CErogHa  OCTaeTCAd  AUCKYCCUOHHBIM.
PacnpocTpaHeHa ToOuKa 3peHus, BbICKa3aHHas aMepuKaHCKUMU Yyde-
HbiMW, 4TO JlyHa o6pasoBanacb B pesynbTaTe KaTacTpogUyeckoro
CTO/MKHOBEHUA 3eMan C [pYyruMm TenoM MjaHeTapHOro pasmepa Beu-
unHoii ¢ Mapc wnm 6onblwe. B pesynbTaTe CTOMKHOBEHMA Macca
pacnnasneHHoro MaTepuana Obina BblibpoweHa Ha opbuTy W B Mo-
CreflyloleM  akkymynuposanacb B JIyHy.

Mbl — rpynna yueHblx u3 FEOXW, WHCTUTYyTa npuKnagHoi
mMaTemMaTuku UM WHCTUTYTa MexaHukn B [leTepbypre — BbiCKa-
3aM  anbTepHaTUBHYO runoTedy, 4TOo JlyHa n 3emnsa o6pasosa-
MMCcb  Kak [BoiHas cucTemMa U3 obnaka crywawouweiics noim. CyTb
npob6seMbl, B TOM YWCME HALUWM pacyeTbl W MOAENb, A W3NOXKUI He-
[JasHo B poknage, cpenaHHom B EOXW. W3 mogenu crefyeT, 4TO
3emna  u Jlyna o6pasosaiMce napannensHo. [pu 3TOM ygaeTcs
00BACHUTL Kak 4YepTbl CXOACTBA, TakK W pasnnuusa JlyHbl u 3emm,
Ha Haw B3rNA4, Nydylle, 4YemM 3TO MpeAnaraeT UMNAKTHas MOJENb.
MoHATHO, YTO B 3aBACMMOCTM OT TOr0, Kakas W3 mogeneii OyaeT
BEPHOI, OKa>KeTCA COBEPLUEHHO pasHbIM Halle npeacTasneHne o
paHHell wucTopuu  3emau.

Kocmuueckue uccrefjoBaHWs MOTYT MOMOYb PewnTb npobnemy.
He Bx0oga B nogpoGHOCTYW, MOXKHO CKasaTb, YTO TECTOM Ana Mpo-
BEPKM, Kakasa U3 runoTe3 SBASETCA CNpaBe4nuBOiA, CAY>KUT oOnpege-
NeHWe BHYTPEHHEro CTpoeHus JlyHbl, OCOBEHHO pa3mepa ee ffpa.
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MpesnoXKeHHblii HaMu B CBOE Bpems NPOeKT «JlyHa-Ino6» Ha-
npaBneH Ha pelleHne 3Tux 3agad. [poekT «JlyHa-Mnob» B KayecTse
rMaBHOM 3afauM npegycMaTpuBaeT CeACMUYECKOe 30HAMPOBaHWe, Ha-
MpaBNeHHOe Ha OMpefieNieHne BHYTPEHHETO CTPOeHUA JIyHbl.

Takum ob6pasom, Haubonee 3EKTUBHbIE HayyHble pesynbTaThbl
B pelleHun (yHOaMeHTalbHbIX NpobneM, C KOTOPbIX A Hauan [oKiaf,
MOFYyT OblTb MOMy4YeHbl NyTeM OpWeHTauun Ha MpoeKThl [0CTaB-
KM BelecTBa C MaiblX Tel W UCCNeAOBaHWS BHYTPEHHEro CTPOeHus
nnaHeTHbIX Ten. Hawwn npoekTbl «®oboc MpyHT» W «JlyHa-nob»
HaxogaTcas B pycne 3aTOW cTpaTermm. K TOMy >Ke OHM ABAsOTCA
BECbMa 3KOHOMUYHbIMU. K COXKaneHMlo TOAbKO, npakTudyeckasd Ccu-
Tyauus C nnaHeTHbIMM MCCNedoBaHusMM B Poccum ocTasnseT >Ke-
naTb MHOrO JfyuLUero.
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BUWOONIMEHEHWHA
MPOEKTA «JIYHA-T'J10b»

MpoekT «JlyHa-I106» ¢ MOMeHTa, KOrga OH Obin BNepBble Npeaso-
XeH, npeTepnen onpefeseHHble U3MEHEHUA. HensMeHHbIMM OCTaBanuch
AUWb 33fayn npoekTa: 1) uccnefoBaHWe BHYTPEHHErO CTPOeHWS JTyHbl,
2) NpoBepKa NPUCYTCTBUS BOAbl U NETyUNX B MONSPHbIX PaiioHax.

MepBOW XepTBOM OKa3aNnNCb BbICOKOCKOPOCTHbIE MEHeTPaTopbl-
celicmoceHcopbl. Ha Mol B3rnisfg, ato 6bila TEXHMYECKN aBaHrapfHas,
HO B MpuHUuMne peanusyemas uged. OHa 6bl1a NPesoXeHa AOKTOPOM
O. Bb. XaBpoLWwKuHbIM. IMenocb B BUAY 3anyCTUTb C KOCMWUYECKOro an-
naparta npu nognete K JIyHe KacceTy C [ecATbi0 NeHeTpaTtopamu. Kaccete
npuaasanacb 3aKpyTka W N0 XO4y TPaekTopuu MnocnefoBaTeslbHO Bbl-
cB060Xanocb No NATb NEHeTPATOPOB, KOTOPble HA MOBEPXHOCTW JIyHbI
paccemBanncb NpuU6IM3NMTENbLHO PaBHOMEPHO Ha nnowagm 80-100 km’.
CeiicmofaTunkn 06pas3oBbiBaIM B COBOKYMHOCTU POA CEACMUYECKON
aHTEHHbIl. BbICOKOCKOPOCTHbIE MEHeTPaTopbl JO/MKHbI 6blin 6e3 Topmo-
XKeHus, T. e. CO CKOPOCTbO 0K0J10 2500 m/c, BHEAPUTLCA B NYHHbIW TPYHT.
B 3TOM 6bin pUCK. JKCMEPUMEHTLI CO CKOpOCTAMM A0 1500 m/c nokasbi-
Ba/IM BO3MOXHOCTb BbDKMBaHWA Npu6opoB. HO pe3ynbTaToB MCMbITAHWSA
¢ 60nbWKMK CKOPOCTAMMK He 6bino. Ecnm 6bl, kak B 60-e IT., oCyLLecTB-
NAN0Cb MO ABa 3anycka B rog Ha JlyHy, 66110 6bl LenecoobpasHo npose-



23. BuponsmeHeHusi npoekTa «JlyHa-Ino6» 247

pUTbL MHOroo6ellamolwyto TexHonoruio. Ho, korga fenaetca OfAMH 3a-
MycK B AecATb NeT, 3aBeflOMO PUCKOBaHHblE 3KCMEPUMEHTBI, K coxXane-
HWUKO, AO/MKHbI ObITb UCKIIOYEHbI. PewnAn OrpaHMUnTLCA TOMbKO Celic-
mMojaTyMKamu, yCTaHaB/lMBaeMbIMW Ha MNeHeTpatopax, KOTopbiM o6ec-
neynBasioCb TOPMOXEHNE U MONYXecTKasd nocajka.

Pa3paboTka NIYHHbIX MEHETPAaTOPOB C MOMYXECTKON MocafKoi ToXe
npegcrasnana npobnemy. bbin onbIT co3gaHua neHetpaTopos ana KA
«Mapc-96». HO OHWM uMenu napawioTHYH CUCTEMY TOPMOXEHUA, He-
npuMeHumyto Ha SlyHe. B HIMO wm. JTaBOYUKMHA U3rOTOB/EHWE U UCHbI-
TaHWe NYHHbIX MeHeTPaToOpPOB BbI3blBANO TPYLHOCTU, rNaBHbLIM 06pa3oMm,
B CBA3X C HEOOXOAMMOCTbIO MPUMEHEHUS TBEPAOTOMIMBHbLIX TOPMO3-
HbIX YCTPOWCTB.

OnvTencHoe BpeMs MNeHeTpaTtopbl pa3pabaTbiBa/iUCb AMOHCKUMMU
KOM/leraMun Afig KocMuyeckoro annapara Lunar-A. WX neHetpatopbl 6binv
YK€ BOMJIOLWEHbI B KOHCTPYKUMW U UCMbITaHbl. Mo3ToMy LenecoobpasHo
6b1/10 HanaguTb COTPYAHWYECTBO, KOTOPOE COKpaTtwuio 6bl CpeAcTsa Ha
M3roTOB/IEHWE KOCMWYECKOTO arnmapara W, BO3MOXHO, Npu6/v3nno 6ol
cpoku 3anycka KA «JlyHa-[106».

Ewe B 2004 r. AnoHckue konnern (npod. X. MuuyTtaHu), paboTas-
Wne Haf npoekToMm Lunar-A, nNpefnoxunu cgenaTb MPOEKT WCClefoBa-
HWUS BHYTPEHHEro CTpPoeHns JIyHbl COBMeCTHbIM. [pe3ngeHT Poccuiickoii
akagemum Hayk HO. C. OcunoB noggepxan aTy UAEID U, KaK A yXKe oTMe-
yan, obpatunca K pykosoauTento Pockocmoca A. H. MNepmuHoBY C
npocb60il BbIAENNTL pakeTy-HOCUTENb. B nucbMe rnaea poccuiickol aka-
[EeMUYECKO/ HayKuM YKasblBaeT He TOMbKO Ha 3aMHTEPeCcOBaHHOCTb B pe-
LIEHWN KOHKPETHON Hay4HOW 3afaum hyHAAMEHTanbHOro 3HayYeHus, HO U
Ha LenecoobpasHOCTb B «YCNOBUAX KPUTUYECKOrO COCTOSAHWUSA JYHHO-
NNaHeTHbIX UCCnefoBaHUii B Poccuu... noagepxaHus aToi obnactu wuc-
CNeAoBaHN B Halel CTpaHe».

naBa PockocMmoca 0TBen 3Ty Mpocbby, NPessioXMB AMOHLAM KynuTb
PaKeTy, eCM WM HYXHO, UTHOPUPYSl MpW 3TOM 3aMHTEPeCOBaHHOCTb B
3TOM POCCMIACKO/ Hayku. POCKOCMOC $IBHO oOlyyullan ce6Gs He rocygapct-
BEHHOI opraHu3auueii, a KOMMEPYECKOR CTPYKTYPOIA.
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""Pykosogutento ®epepasibHoOro ~1
KOCMWUYECKOro areHTcTea

A.H.MepmuHoBy

nybokoyBaxaemblii AHaTtonuii Hukonaesuu!

OT pykosogutena [poekTta «Lunar-A» HAMNOHCKOr0 KOCMWUYECKOro
AreHtcTBa (JAXA) npod. X. MuuytaHu nNoCcTynuao npegnoxexHve o6bvem-
HUTb POCCUICKUIA NpoekT «JlyHa-Ino6» paspabatbiBaemblii TEOXW (akag.
3. M. 'anumoB) ¢ AMOHCKMM MNPoeKTOM «Lunar-A» ¢ Tem, 4To6bl NOMyYeH-
HbIl HayuHbIli pe3ynbTaT MpWHafnexan B paBHOW cTeneHwn Poccum n Ano-
HUW. Hay4yHoe 060CHOBaHME W TEXHUYECKME BO3MOXHOCTM N5 TaKoro obbe-
AVHEeHVsA nmetoTcs. [naBHOW 3afaveil 060MX NMPOEKTOB ABNAETCA BbIACHEHUE
BHYTPEHHEro CTpPoeHus JIyHbl, Npex/e BCEro Hanauyug u pasmepa meTtaniun-
yeckoro agpa. PaspaboTka npoekrta «Lunar-A» JAXA [0CTaTOYHO NPOABU-
HyTa — 3aBepLUEHbl OMbITHO-KOHCTPYKTOPCKME paboTbl U U3rOTOBNEH KOCMU-
yeckuii annapat. YCNnoBrveM COBMECTHOrO NMPOEKTa AMOHCKas CTOPOHa Hasbl-
BaeT npefocTaBfieHne Poccuiickoii CTOPOHOW pakeTbl-HOCUTENS, CMOCOBHOM
BbIHECTM Ha 0pbuUTy BOKPYT JTyHbl Maccy okono 550 Kr.

PelweHne nocTaBneHHOW Hay4yHON 3ajaun UMeeT (yHAaMeHTaNlbHOe
3HayeHne. B ycnoBuAX KPUTUYECKOrO COCTOSAHWS NYHHO-MMaHETHbLIX UCche-
[0BaHuii B Poccum ocyLlecTB/ieHWe COBMECTHOr0 NpoekTa 6b110 Obl Takxke
BecbMa LienecoobpasHo ANnA NOAAepXaHWsa 3TO 06nacTu uccnefoBaHuii B
Hallei cTpaHe.

Mpowy Bac u3bicKaTb BO3MOXHOCTb B pamkax Orofxeta Pockocmoca
npefocTaBUTb pakeTy-Hocureb «Co3» ANS 0CYLEeCTBEHUS 06bEUHEHHOMO
POCCUIACKO-INOHCKOro npoekTa «JlyHap-A» — «JlyHa-I'no6» He nosxe 2006 T.

Mpe3ngeHT Poccuiickoit

akagemun Hayk je 9 ’
akagemMumk HO. C. Ocunos
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O npegocTaBneHn paketbl-HocuTens «Coto3»  [pesungeHTy

[N19 OCYLLECTB/IEHNS COBMECTHO C SANOHMeN Poccuiickoin akagemum Hayk
npoekTa «Jlykap-A» — «JlyHa-'106» 1O. C. Ocunosy

ncx. ot 2.02.2005 Ne2-13110-2115/88

YBaxaemblii FOpuit Cepreesuny!

MpepnoxeHve Poccuiickol akafeMum HayK O NpefoCTaBleHUn He
no3xe 2006 roga B pamkax 6iogkeTta Pockocmoca pakeTbl-HocuTens «Co-
t03» [/19 OCYLeCTBNEeHNSA 06beAMHEHHOro POCCUICKO-AMOHCKOr0 NpoekTa
«JlyHap-A» — «JlyHa-no6» paccMoTpeHo.

Mo cyLwecTBy NPeanoXeHs HeoO6XOANMO OTMETUTb CreayloLlee.

Ons o6ecneuyeHns BbiBeaeHMs KA «JlyHap-A» Ha op6uTy BOKpyr Jly-
Hbl MOTpebyeTcs 3akynka pakeTbl-HOCMTeNs «Co3» U PasroHHOro 6/10Ka
«®perat», nposefeHne paboT Mo ajantauMm K HUM ykasaHHoro KA, a
TakXe npepocTaB/fieHMe YCcnyr no ero 3anycky. CyMmmapHble 3aTtparbl Ha
pelleHne 3TOW 3afayn cocTaBAT 0kono 1000 MaH py6.

BrogxeTHble napameTpsl npoekta ®KI-2015 Ha 2006 rog, v 6e3 Toro
CYLLeCTBEHHO MpeBblWarle 06beMbl OIOKETHbIX aCCUrHOBaHWM, Bblje-

NEHHbIX Ha peanusauuio defepanbHOi KOCMUYECKOW nporpammbl Poccum
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B 2005 rogy, He MO3BOMAKT U3bICKATb BO3MOXHOCTb MPELOCTaB/EHUA B
CNefytoLemM rofly KOMMekTa pakeTbl-HOCUTENS C Pa3rOHHbIM 6/10KOM AN
OCyLLeCTBNEHMS NpoekTa «JTyHap-A» — «JTyHa-I'no6».

B TO e Bpemsa cornacoBaHHbiM ¢ PAH npoekTom degepanbHON
KOCMMYeCKoW nporpammbl Poccun Ha 2006-2015 rogbl npegycMoTpeHo
BbIMO/IHEHUE OMbITHO-KOHCTPYKTOPCKOM paboThl «Co3gaHne KocMmuye-
CKOro KOMMnekca ana wuccnefoBaHuin JlyHel» (OKP «JlyHa-Ino6») 3a
cuyeT cpeAcTB hedepanbHoro 6romketa B nepuog 2008-2015 rogos c
obecreyeHmem 3anycka cootBeTcTBytowero KA B 2012 rogy. Monaran
6bl BO3MOXHbIM OCYLUECTBUTL peanunsauuio 3Ton paboTbl COBMECTHO C
ANOHCKOI CTOPOHOIA.

Kpome TOro, mpefctaBnsieTcs LenecoobpasHbIM MNPefnoXuTb AMNOH-
CKOIN CTOPOHE B KAYeCcTBe BbIXOJA W3 CO34aBLUECH CUTYaLMKM paccMOTPeTb
BOMPOC 3aKyMKN POCCUACKMUX CPEACTB BbIBELEHWUS U YCIYT N0 UX 3amnycky
4na peanmsauum npoekta «JTyHap-Ax.

c bhg&_mukuum /
CAAAA

PykoBoauTenb A. H. lNepmnHoB

Bbin NOMNbLITKA MCMOMb30BaTh B Ka4eCTBe pakeTbl-HOCUTENs pas-
paboTaHHbIi TKHIL, nMm. XpyHuuyeBa Komnnekc «POKOT» C yckopuTe-
nem. eHepanbHbIi KOHCTPYKTOp npegnpuatus A. A. Meageaes cuutan
3Ty BO3MOXHOCTb peasnbHoi. Mpu onpegeneHHoW noggepxke PockocMo-
ca 3anyck annaparta K JlyHe ¢ UCMo/fb30BaHWEM SMOHCKUX MEHeTPaTopos
Mor Obl 6blTb OCYLLECTB/IEH ropasfo paHblue 3aniaHumpoBaHHoro 2012 r.
Ho aTa BO3MOXHOCTb 6blna 3abnokupoBaHa. A. A. MefBefeB, reHepasnb-
HbIl AVPEKTOP W reHepanbHbll KoHCTpyKTOp KHIIL, um. XpyHuuesa,
BCKOpe BGblN OTCTPaHeH OT JOSIKHOCTMW.
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I rOCYIAPCTBEHHbBIH KOCMUYECKHH
% HAYYHO-TTPOU3IBOACTBEHHbIU LUEHTP
um. M.B. XPYHHYEBA
(1'KHIILL um. M.B. Xpynuuesa)

Hlosoroackas ya.. a. 18, r. Mocksa, 121087
Tea, (095) 1459934, axy (095) 142-5900, ¢-mail: protonia Khrunichev.com
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Ha »N_ o

Huapexropy TEOXH PAH

akazemuxy amumosy O.M.
119991 Mocksa, I'CT1-1, ya. Kocsirusa 19

YBaxaemblii puk Muxaiinosuy!

B co0TBETCTBMM C MpeABapuTENIbHON [OrOBOPEHHOCTLIO, CO06La0
Bam 0 npuHUMN1anbHOM BO3MOXHOCTM BbiBefeHWA anoHckoro KA «Lunar-
A» Ha OT/IETHYIO TPaeKTOpUIO K JTyHe ¢ nomoLLblo PH «POKOT».

Kak nokasanv npoBefeHHbIe OLEHKW, MOC/e OCYLLECTB/IEHUS MTaHOBbIX
MEpONpUATUIA NO YBENIMYEHUIO 3HEPTETUHECKX BO3MOXHOCTEN, PH «Pokom»
no3BosseT BbiBecT KA «Lunar-A» maccoli 540-550 Kr Ha OT/IETHYH TpaekTo-
puto K JlyHe. Mpu 3tom 418 BbiBegeHNs KA ¢ OMopHOIA OKO03eMHOM OpouTbI
Ha OT/IETHYIO TPaeKTOPMIO [O/KHA WCMO/b30BaTLCA TBEPAOTONIMBHAA BEPX-
HSis CTyNeHb, NPUMEHEHWE KOTOPOI M/IaHNPOBaIoCh B NpoekTe «Lunar-Ax.

BmecTe ¢ Tem, 4N NPOBEAEHUS YTOUHEHHON OLEHKM BO3MOXHOCTM
BbiBefieHUss KA «Lunar-A» ¢ nomouwbto PH «PokoT» Heobxognma 6onee
JeTanbHasa MH(opMaLMa 0 XapakTepuctmkax KA n napamertpax TBepAoTo-
M/IMBHOIN BEPXHEl CTYMeHMN.

C aTOli Lenblo, a TaKke 19 YTOUHEHUS CPOKOB peann3auum npo-
rpamMmbl «Lunar-A», cuntan 6bl LienecoobpasHbIM NPOBEAEHME COBMECT-
HOI pabouyeil BCTpeUM C AMOHCKUMM CrieLManncTamu.

MpunoxxeHve:

TEXHMYECKas CcrpaBka «AHaM3 BO3MOXHOCTW uCnonb30BaHua PH
»POKOT" anq BbiBegeHns KA ,Lunar-A"» Ha 10 nuctax.

2
C ysaxenuem, { &‘%CJMW
[enepansuslil upexTop
KHITL] uv. M.B. Xpynuyesa / A.A. Measepes
¢ %
B
fasmiv i ap 9] 007455 ==

| —
fana .x'(/f o 48("'\5
/
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Kak 9 yxe ynomuHan, Bo BpeMs ILEWG-8 B lNMeknHe cHoBa 6biin
ocyllecTBNeHbl paboune KOHTakTbl. [-p O. b. XaBpOWKUH N OANH ©3
pykoBogutenein HMO um. JlaBouknHa A. B. JTyKbSHYMKOB B MO JOr0OBO-
PEHHOCTU C AMOHCKUMW KOJIIeraMu MoyTu cpasy nocne KoHgepeHuuu B
MeknHe nocetunn AnoHutwo. B otyete no komaHamposke O. b. Xas-
POWKWH OTMeTUN: «5 yYacTW neHeTpaTopoB [pOeKT roTOB K peai-
3aumv; nNpedBapuTenbHO BCe Y3Mbl W MEHeTPaTOoOpbl B LENOM  MPOLLN
BCe CTaAuM WCNbITAHWA, 3ameyeHHble HefopaboTKUM U HEeMCnpaBHOCTU
yCTpaHeHbl; B HACTOALWMA MOMEHT OCyLIeCTBASeTCA Mnepexoq Ha 60-
Nee COBPEMEHHbI KOpNyC M3 yrnennacTuKa, a 4epe3 HECKONbKO MeCALEB
HaMeyeHbl HATYpHble OaIMMCTUYECKWe UCTbITaHus Ha dupme ,,CkaH-
ana",  KanudopHus. HayuHasa uacTb Harpysku, OCOGEHHa CceicMmunye-
CKad, MpOoBepeHa Ha MUCMbITaHUAX W roToBa K MCrnonb3osaHWio. o Ha-
JE>KHOCTU MNeHeTpaTop Kak CuUCTeMa COOTBETCTBYET  OOLUENpuHA-
TbIM  HOpMaM».

BO3MOXHOCTb COBMECTHOrO MpPOeKTa C AMOHLAMW OCTaeTCs, XOTA
npoluefLive neperosopbl M 06MEH BU3WTaMW CMeLUannucToB MOKa He
NPUBENU K NPaKTUYECKUM PeLUeHUsAM.

KoHdurypauua npoekra «JlyHa-I'7106» nperteprena HeKOTOPOE W3-
MEHEHWEe B CBA3M C MUcCUel «YaHapasH-2» 1 NOAMMCAHNEM MEXMpaBu-
TeNIbCTBEHHOTO COrnaweHns o coTpygHuyectse ¢ WHgmeir. Mpepnona-
raeTcd MONAPHYO CTaHuuio «JlyHa-no6» BbINOAHUTL B BUAE MUHMa-
TopHOro nyHoxoga (J1X) n nomectuts ee B KA muccum «YaHgpasH-2».
B atom cnyyae nocafouHblil MOAYAb C IYHOXO40M OyAeT 4YacTbio CO-
BMecTHoro WHauiicko-Poccuiickoro npoekTta. C Hawel CTOPOHbI 3TOT
COBMECTHbIA Poccuitcko-UHAMIACKWIA NPOEKT nonyunn HasBaHue «Pe-
cypc-1». PakeTa-HocuTenb 6yaeT npegoctaBneHa VIHAMIACKOR cTopo-
Holi. MMpu 3TOM BO3MOXHO YacTWUYHOe WUCMOAb30BaHWE WHAUACKOrO
opbuTtanbHoro annapata (OA) gns yCTaHOBKM POCCUACKUX MPMOOPOB.
MpoeKT 3TOT B YCTAHOBMBLIMXCA Tpaguumax Pockocmoca He 6bin
COrnacoBaH HW C yyeHbIMM, paboTalWUMM Haj MPOEKTOM, HU
faxe ¢ Cosetom no kocmocy PAH. OT 3Ttoro BUAOW3MEHEHUS Mbl
HWYero He npuobpetann, HO U He Tepann, ecinun, KOHeYyHo, 6yayT Bbl-
MONHEHbI 3afayn npoekTa «JlyHa-Ino6», copmynuposaHHble B K.
WNHpuniickas cTopoHa npuobpeTana ONbIT, CBA3aHHbIA C AOCTYNOM K
nocajo4yHbIM ornepauunsam.
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OflHaKo NOSABAANCSH HEOXW/AHHbIA LWaHC MONYYNTb 3HAUYUTENbHOE
NPOABMXEHWE B NIYHHON Nporpamme Npuv HeKOTOPOM [OMOAHUTENbHOM
pa3BMTMM 3TOF0 COTPYAHUYECTBA.

CylecTBytoumii NnpoekT «JlyHa-Inob» He nmpeaycmaTpuBaeT 0T60p
M focTaBKy 06pasuoB rpyHTa Ha 3emwo. [locTaBka rpyHTa Mo3sonset
MONYYNTb HECPABHEHHO OOMbLUYID MHGOPMALIMIO, TaK KakK B 3eMHbIX Na-
6opaTopuax BO3MOXHbI UCCNef0BaHWsA, HeJOCTYMHble B TenemeTpuye-
CKOM BapWaHTe, Hanpumep:

1) aHan“3 M30TOMHOrO COCTaBa BOAOPOJA W KWUCI0pOAa BOAbl U fe-
TYuux;

2) onpefeneHne cocTaBa WHAMBUAYaASbHbIX OPFraHMYECKUX COefuHe-
HWiA, B TOM YMC/ie MMeoWMX NPea6uonormyeckoe 3HaYeHune;

3) oueHka abcontOTHOrO BO3pacTa MUHEPa/bHOM COCTaBAAOLWEN B Mec-
Te oT6opa.

3TV faHHble NO3BOAUAM Obl MOAYUYUTH YHUKANbHYH WH(pOpPMaLuio
0 XapakTepe BellecTBa, MOCTyMaBLIero B OKO/OMYHHOe (M COOTBETCT-
BEHHO B OKO/103eMHO€) NPOCTPaHCTBO B TeYEHNE MUAINAPAOB fleT.

[JocTaBKa rpyHTa — AOPOrocTOALMIA NPOEKT, KOTOPbIA paccMaTpu-
Ba/iCA KaK OTAeNlbHas MWUCCMS B MOCAefyloLWeil nporpaMmme ucciefoBsa-
Husa JlyHbl. OfHako BO3HMKLIee B pe3ynbTaTe Poccuiicko-UHaniickoro
COrfaleHns M3MeHeHWe npoekTa «JlyHa-Ino6» u [ONOAHEHME ero co-
BMECTHbIM MpoekToM «YaHapasH-2/Pecypc-1» M03BOASET NPU HEKOTO-
POM pacLIMPeHWN BKAUNTb B OOWMIA MPOEKT LOCTaBKY FpyHTa, 4TO
3HAYUTENbHO YBENYUT LEHHOCTb BCE NPOrpamMMmbl.

Ecnn nepefBuHyTh Ha 2013-2014 rr. HamevaBLUMiAc Ha 6onee no3a-
HWIA nepuoj NpoekT «Pecypc-2», HEMOCPeLCTBEHHO yBA3aB €ro C Muccus-
MU «JlyHa-Ino6» n «YaHgpasH-2/Pecypc-1», To MOXHO 6b110 Obl OCY-
LeCTBMTb JOCTaBKY FPYHTa, NpUYeM 3Ha4yMTeNbHOW Macchl.

B 3ToM cnyyae mMuccus no [OCTaBKe rpyHTa OyfeT BbiNOSIHEHA
npegenbHO 3KOHOMUYHO, TaK Kak [Ba W3 Tpex HeobXoAUMbIX KOMMO-
HEHTOB MWCCKW: YCTPOICTBO Ana cbopa obpasuoB (1yHoxon) u opbu-
TanbHas CTaHuuA, YXe 6yayT YHKLMOHUPOBAaTb Kak 4acTu NpefLliect-
BYKOLMUX MUCCUIA. Bblno 6bl HepasyMHO He MCNOAb30BaTb 3Ty BO3MOX-
HOCTb AN CYLWECTBEHHOrO MPOABVMXEHNS OTEYECTBEHHOIW MpOrpammbl
nccnenosaHusa JIyHbl.
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B cBA3M C 3TUM npegnaraeTcid NOCTPOMTbL NPEACTOALLMIA NPOEKT uc-
cnepoBsaHua JlyHel cnegyownm obpasom. 3anyctutb B 2012 r. kocmuye-
CKWI1 anmapaT, Hecylmil opbuTanbHbI MOAY/b W MEHeTpaTopbl, Mpegy-
CMOTPEHHbIE POCCURCKMM NpoekToM «JlyHa-Ino6». B 2012 r., kak nna-
HUpyeTCs, OCYLLEeCTBMTb 3amyck annapata «YaHgpasH-2» C NyHOXOLOM,
npegycMOTPEHHbIM Poccuiicko-VIHguinckum cornaweHnem (MpoekT «Pe-
cypc-1»). B TOM e win B crefyrolem rofy npow3sBecTyn 3anyck annapa-
Ta, Hecyllero BO3BPATHYK pakeTy fns AOCTaBKW NIYHHOro rpyHTa. Mpu
3TOM AN18 yNpaBfeHWs nocafouHbIM MOAYNEM C BO3BPATHONM pakeToli uc-
nonb3yeTca opbuTanbHbIil annapat npoekTa «JlyHa-Ino6», a c6op obpas-
LLOB OCYLLeCTBAAETCA JYHOXOA4OM, fAoCTaBfieHHbIM KA «YaHapasH-2».
3T0 NO3BOMUT LefieHanpaBaeHHO cobpaTb M NepenpaBuTb Ha 3eMIt0 3Ha-
ynTeNbHYK Maccy 06pasuos.

OpuH 13 Begywmnx KoHcTpykTopos HIMO um. JTlaBoukuHa A. B. JTyKb-
AHYMKOB MOAFOTOBWMN HECKO/IbKO BapuaHTOB «TPOWHOW» CUCTEMbI, BK/HO-
varouwleir muccum «JlyHa-IFnob»—«YaHgpasH-2/Pecypc-I»—«Pecypc-2».
MocnegHuin — annapart ¢ BO3BpaTHOI pakeToil. B BapuaHTe Ne 3 He Tpe-
byeTcAd KakuMx-mbo W3MEHEHWII B YXE€ COrfacoBaHHOM C WHAWIACKOWN
CTOpPOHOI MpoeKTe.

JKOHOMMYECKN Haubonee uenecoobpasHo 6bin0 6bl BO BCEX Tpex
KOCMUWYECKMX annaparax WCnonb3oBaTb YHU(ULMPOBAHHYIO nnatgop-
My. B Hactoswee Bpema HIMO wm. J/laBOUKMHA Hayaio MPOEKTMPOBATb
cneuunanbHyt0 mManorabapuTHy nnatpopmy 1S pasMeLleHus Manoro
nyHoxoga Ha KA «YaHgpaaH-2». [Npegnaraetca BMecTo Manoro JiyHoxo-
[a MocTaBMTb MOJSIHOPA3MePHbIV NYHOXO4 Ha YHWU(MULMPOBaHHYIO Nnat-
(hopmy, KoTopas 6GydeT MCNONb30BaTbCA OAMHAKOBO BO BCEX Tpex 3anyc-
Kax (npakTudecku nnatopmy «Po60c-IpyHT»).

C 37O Uenbk YacTb NPMBOPOB C OpbuTanbHOrO anmapara «4YaHp-
pasH-2» cnefyeT nepeMecTUTb Ha opbuTanbHblil annapaT «J/lyHa-Ino6»
(BapuaHT Neo 2).

B pesynbTaTe Takol TPEXKOMMOHEHTHON MWUCCMW OyAeT BbIMOJSHEH
MaKCHManbHO 3KOHOMWYHBIA W HECpPaBHEHHO 60/ee LEHHbI B HAYYHOM
OTHOLWEHUM NpoekT. OH TpebyeT cornacoBaHus C MHAUIRCKOW CTOPOHOW
OnpejeneHHbIX W3MEHEHWI A B COBMECTHOW Muccumn «YaHgpasiH-2/Pe-
cypc-1». K coxaneHuio, npegBapuTesibHble MepPeroBopbl He Aanu pe-
3ynbTata. XoTd, JymaeTcs, UHAWUACKUE KONNErn LOMKHbI 6binn 6bl 6bITh
3aMHTepecoBaHbl B COBMECTHOM MPOEKTEe J0CTaBKMW rpyHTa C JlyHbl.
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BapviaHT nporpammbl «JlyHa-IpyHT» Ne 3

Muccun 1

Mucewn 2
« lyna—Pecypc/i»

255

CocraB muccum
PakeTta-HocuTenb «Co0103-2» GSLV-2 (NHms) «Co103-2»
+
OpOuTaribHb I
: L (peTpaHcsTop
annapar Vi) L1151 MUCCUiA «JTyHa-Pecype)
OpOuTaribHb I +
annapaT(HanIACKuIA)
JlyHHbIe MeHeTpaTopb! +
Mariest nocaaouHas +
niargopma
Tsdrerasi nocaaoyHas s T
n/arcgopma
JlyHoxor, +
BarneTHan paxeta +
Hay{Has nporpamvia
0pOUTarIbHBIX UCCTIEN0BaHUIA
[omkHa bbb Manas macca J1X,
OTKOPPEKTVPOBaHa C YHETOM HeobX0AVMOCTb
MprvedaHs thyHKLIoHVpoBaHus OA Ha | NapasvieNibHOl paspaboTkn
BbICOKO/VMITTAYECKON MavIoii 1 TsbKeron
OKO/I0/yHHO 0p6UTe CBA3W MocaA0HHbIX MIaThopm
1 KOOpOyHaLWM C MICCieit

nHImiAckoro OA
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BapuaHT nporpaMmbl «JTymx-FpyHT» N«2

Paxeta-HocuTeNs «Cona-2»
OpbuTarbHb I
N (peTpaHessrop
annaparr(poconlickii) A4S Maccuii «JTyHa-Pecypce»)
OpbuTarnbHb i
annapaT(HanIAcKIA)
JyHHbIe NeHETPaTopb!
YHUMLMPOBaHHaS
nocazo4Hast
naTehopvia
JlyHoxop
BarneTHasA paxeta
HeoGX0AMMb| NEperosopbI ¢
VHOWIACKOIA CTOPOHOV O
. KOPPEKTVPOBKE
BbINO/HEHMe Hay4HOV CYLLECTBYHOLLVX
MPOTPaMMb! OPGATRSIBHBIX 1M 0BOPEHHOCTEN B HacTH
MprvesaHus VICCIIE0BaHMIA MOXET ObITb paszeneHyst pagor o
CKOHLIBHTPMPOBAHO B PAMKEX  oopvieCTHOM M ICOUN B
MUCCUN MHIWVACKOTO OA  cgaa ¢ MepeHocoM 3arycka
VHayickoro OA B MUCCUIO

«JTyHa-T"no6»
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Bnpouem, ecnu 6bl PockocMoC NposiBUN AafibHOBUAHOCTL U 3a-
WHTEPecoBaHHOCTb B PasBUTUU OTEYECTBEHHOW HayKW, TO MPOEKT C
aBTOMAaTMYECKOI [OCTAaBKOW SIYHHOr0 FpyHTa Mor 6bl ObITb OcyLlle-
CTBJIEH B C/IOXKMBLUMXCA YCNOBUSAX [OCTATOYMHO npocTo. Ana 3toro
cneposano 6bl 3annaHWpoBaTb OAWH AOMOSIHUTENbHBLIA HOCUTENb U Mpe-
JYCMOTPETb CpPefcTBa N8 CTPOMTENbCTBA BO3BPATHOrO MOAYNA. YuuTbl-
Bas, 4yto y HMO vM. JTaBOUKMHA MMEETCA ONbIT, CBA3AHHLIA C CO3AaHuEM
annapatoB A9 aBTOMaTUYeckoro oTbopa M [OCTaBKU NIYHHOrO rpyHTa B
npowiom, 1M paspaboTkn annapata Ans Bo3BpaTta rpyHta ¢ dPoboca, ata
ornepauua morna 6bl 6bITb NPOBefeHa C MUHUMYMOM 3aTpar.

B nocnegHee Bpems cTanu WU3MeHATHCS NPeLCTaBNeHUs 0 (opme
npucyTCcTBMA BOAbl Ha JIyHe. CKOHCTpyuMpoBaHHbIA WM. H. MuTtpogaHo-
BbiM (MKWN) annapat JIEH/M, yCTaHOBMEHHbIA Ha HeJaBHO 3amyLlEeHHOM
aMepukaHckom op6uTtanbHoOM annapate Lunar Reconnaissance Orbiter,
NnokKasasn, YTo HEeMTPOHHble aHOManUM, PUKCMPYEMble B MONAPHbLIX pai-
OHax JyHbl, faneko He Bcerfa CoBMafaltT C pacnofiodKeHWEM BEYHO 3a-
TEHEHHbIX KpaTepoB. K 3ToMy fob6aBuUnuCb pesynbTaTbl MUCCNefoBaHUS,
NONYYeHHblE C aMEepPUKAHCKOro WMHMpakpacHoOro crnekrpomeTpa M°, yc-
TaHOB/IEHHOr0 Ha WHAWMACKOM annapate «YaHapasH-1». B cBoem AOK-
nage Ha 50-m «Mukpocumnosnyme BepHagckuii—BpayH 2009» B Mo-
CKBe, B OKTAbpe 3TOro rofa, U3BecTHas amepuKaHCKasa uccnefoBaTefb-
Huua Kapne [uTepe paccMoTpenia MOMyYeHHble K 3TOMY BpeEMEHMU
pe3ynbTaTbl W MNokasana, 4to peructpupyemoe MK-annapatom npucyt-
cteme H,0 n rugpokcunbHbiX rpynn OH B NyHHOM peronute, XoTa M
NI0OKaNN30BaHO MPEUMYLLECTBEHHO B MONAPHbLIX 06/1acTAX, HO He orpa-
HUYEHO NONAPHBLIMK KpaTepamu.

Mpupoja BoAbl WM ee nokanusauusa B nouvse JlyHbl ocTaeTcs Moka
HeACHOW. JTO Heob6Xxo4WMo 6yAeT NPUHATL BO BHMMAaHWE MpU OKOHYa-
TENbHOM ONpejeNeHnn WHCTPYMeHTa, MeTofa WM MecTa uccnefoBaHus
BOAbl M NeTy4ux B nporpamme «J1yHa-Ino6».
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ToT (pakT, yto JlyHa ob6orauieHa renmemM-3, M3BECTEH C Tex nop,
Kak Ha 3emnio 6bII0 BNepBble [OCTaB/feHO /IYyHHOE BelecTBo. B 06-
pasuax NYHHOro rpyHTa, NPUBE3EHHbIX amMepMKaHCKUMMK acTpoHaBTa-
MW B XOfe 3KChmeauunii «AMoafoH» U JOCTaBAEHHbLIX COBETCKUMM aB-
ToOMaTu4yeckUMmn annapatamm «JlyHa», OTHOCUTe/NbHas KOHUeEHTpayus
nsotona renua ‘He (oTHoweHue ‘He/*He) okasanacb B TbicAvy pa3
Bbille, YeM B 3eMHOM refiMn. 3T0 — pesynbTar 06/yyeHUa Hesawiu-
LeHHON aTMocgepoil noBepxHOCTU JIyHbl KOPNYCKYNAPHbIM W3My4e-
Huem ConHua. B TeyeHne MWNAMapAoOB feT B MOBEPXHOCTHbIW Mblfe-
BUAHbIA cnoi (peronnT) JIyHbl BHeAPSKOTCS aTOMbl 3/1EMEHTOB, UCNYC-
Kaembix ConHueM, 60/blle BCero — BOAOPOA W Tenunii B U30TOMHOM
COOTHOWeHMK, npucywem ConHuy. Apyroin gakt — 4to ‘He sBnsieTcs
3(DPEKTUBHLIM TepPMOAAEPHLIM TFOPHOYMM — U3BECTEH Obln PUNKam
elle paHbwe. OA4HAKO HWKaKOro MpPakTMYyecKoro BbiBO4A M3 3TUX (hak-
TOB B Te rodbl He genanocb. 3eMHasa 3Hepretuka obecneumsanacb 3a
cuyeT 6bLICTPO pa3BuBaloLleiica f0OblYM HedTU M rasa. ATOMHas 3Hep-
retuka 6asupoBanacb Ha LOCTYMHOM YPaHOBOM Cbipbe. YnpaBnseMblii
TEPMOSIAEPHbIA CMHTE3 He Gbln OCYLLECTB/IEH Aaxe Ha 60nee MpPOCTOIA
peakuun peitepus c Tputuem. Ha 3emse rennii-3 B NPOMbILIIEHHbIX
KO/InYecTBax OTCYTCTBYeT.

B koHue 80-x - Hayane 90-x rr. NoABMAUCHL NYy6MKALUN O BO3MOX-
HOM WCMOMb30BaHUN JIyHbl B KayecTBe UCTOYHMKA 3Hepruun ans 3emnu.
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Mpegnarannce, Hanpumep, NPOeKTbl Nepefayn Ha 3em0 cobpaHHONM Ha
NOBEPXHOCTU JIyHbl CO/THEYHON 3Heprun B hopme CHOKYCUMPOBAHHOIO
BbICOKOYACTOTHOrO fy4va. BbickasbiBanacb v mges [obbl4M U [OCTaBKU
NYHHOTO rennsa-3. JHTy3MacTOM 3TOW UAen, B HaCTHOCTK, 6bl1 NOObIBaB-
Wnit Ha JlyHe aMepuKaHCKWUA acTpoHaBT Maponbg LLMuaTt. OH Hanucan
CEPbE3HYI0 KHWUTY O BO3MOXHOCTW MCMOMb30BaHUA renns-3.

Mpu3biBasg BEPHYTHCA K UCCNeA0BaHMAM JIyHbl, S MOMUMO KOHKpET-
HOM M aKTyanbHOW 3afayu MccnefoBaHUS BHYTPEHHEro cTpoeHus Jly-
Hbl, NOCTOAHHO YNOMWHAN B Ka4yecTBe 3afayun, KOTOPYI HYXHO UMETb
B BMJY B KauyecTBe OTAA/IEHHON NepcrneKTUBbI, OCBOEHNE PECYPCOB YH-
HOro renua-3.

A fymalo, 4TO CerofHs Mbl He NPeABUANM B MOAHOK Mepe TOro, 4To
[acT Ham ocBOeHue JIyHbl, M MOTOMY MPUCTYNaeM K 3TOMY HEYBEPEHHO,
PO6KO U C 3a[epPXXKOW. MHe He pa3 NpUxoAamnocb nucaTb O TOM, UYTO UC-
cnegoBaHme JlyHbl MMeeT 60MblIOE 3HAYeHWe Ansa (yHAaAMeHTanbHOM
reofiornn. PeKOHCTPYKUMA paHHein uctopuu 3emnu, BO3HUKHOBEHUS Ha
Heil aTMocdepbl, OKEAaHOB U XW3HU, HEBO3MOXKHA 6e3 M3yueHusi JIyHbl.
XoTs 6bl MPOCTO NOTOMY, YTO cnefbl nepebix 500-600 MAH neT uctopumn
3emMAM MONHOCTLID CTEPTbl B €e reonornyeckoin netonucu, a Ha JlyHe
OHM coxpaHunuce. N notomy 4to JlyHa v 3emns npeLcTaBNAOT FeHeTu-
YECKWN efVHYI CUCTEMY.

Ho JlyHa MOXeT uWMeTb OrpoMHOe TMpaKTUyeckoe 3HayeHue.
MpsamMonunHeiHoe BoOGpaXKeHUe WUWeT paclWwnpeHns MNpPUBbIYHbIX
BO3MOXHOCTeli. Ho 6yayliee, BO3MOXHO, COBCEM He TaMm, FAe Mbl
ero gem. lcnonb3oBaHme NYHHOT0 renusa-3 ABASETCA HOBOWA
YHUKa/bHOW MepcrneKTUBOM, FTMraHTCKOW No CBOMM MaclwiTabam u
BO3MOXXHOMY BJ/IMSAHMIO Ha CyAbbbl 4enoBe4yecTBa, KoTopas OT-
Kpblfacb B30pYy C OCBOEHMEM KOCMOCA.

Korga Mbl roBopuM 06 0CBOEHWUW J1yHbl U €e pecypcoB, HaA0 MOHK-
MaTb, YTO HET HW OAHOr0 MONE3HOr0 MCKOMaemMoro, BOOGLLE HU OfHOrO
BeLLeCcTBa, KOTOpoe 6b110 6bl IKOHOMUYECKN BbIFTOAHO MPUBO3UTL C JTyHbI
Ha 3em/t0, 3a OAHUM UCKNHOUYEHUEM. DTO UCKAKOYEHNE — rennin-3.

Peakuusa ¢ renmem-3 MMeeT OLHO YHUKa/bHOE CBOWCTBO: B OT/U-
ynMe OT OONbLWMHCTBA AAEPHbLIX peakuuil, N B YAaCTHOCTM OT peakuuu
D + T, oHa uAeT Cc BblAeneHUeM NpPoOTOHOB (p), a He HelTpoHoB (N).
HeATpoHbl rNy60KO NPOHMKAKT B OKPYXKalLmne KOHCTPYKLMOHHbIE
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maTepuanbl, AenarT WX PaguoakTUBHbIMU U paspylarT ux. MosTo-
MYy KaX[ble HECKO/IbKO NIeT NMPUXOAUTCHA 3aMEHATb KOHCTPYKUMKM U 3a-
XOPOHATb pafnoakTUBHbIE OTXOAbl. [MPOTOHbLI HE NPOHMKAKT r1y6oKo
Brny6b M He HaBOAAT PajMoakKTUBHOCTL. lMpakKTUYeCcKM — 3TO NOTOK
Bofopoga. MoaToMy maTtepuanbl MOTYT CNYyXWUTb JecATunetuamum. He
BO3HMKaeT npobnema 3aXOPOHEHUA pafuOoakTUBHbLIX OTXOLO0B. YAUBU-
TeNbHO, UTO AfepHas peakumsa MOXeT OblTb MPaKTUUYECKU «Hepajuo-
aKTUBHOW». Hebonblwas pafMoakTUBHOCTb CBA3aHa C NOOGOYHON pe-
akuymein D + D. Ho B uenom peakuyusa ¢ ‘He B 50 pa3 meHee paguoak-
TUBHA, YeM peakuuns AeiTepua ¢ TpuTueMm. NaBHOe MPEMMYLLECTBO
rennsa-3 coCcTOUT [aXe He B ero 3HepreTM4yeckoli LLEHHOCTU, a B
YHUKaNbHOW 3KONOrM4eckoii 6e30MacHOCTU OCHOBAHHOW Ha Hem
JHEPreTuKMU.

B nocnegHue gecatuneTna cTano ACHO, YTO Mbl HAXOAMMCS Ha Mo-
pore Cepbe3HOro 3HepreTMYeCKOro Kpusuca. 3anacbl yrfiieBoA0POAHOr0
CbIpbA NPUBNMXKAIOTCA K KOHUY W, 04eBMAHO, OYyAyT ucyepnaHbl 3a He-
CKO/IbKO Cnegylowmnx aecatuneTunii. Tak HasbiBaeMble afbTepHaTUBHbIE
MCTOYHUKU — 3Heprua BeTpa, (POTOINEKTPUYecKue 6aTapenm M T. N. —
MOTYT [aTb NNLb YaCTHbIE peleHns. PacyeTbl NOKa3bIBatOT, YTO OHU He
CMOTYT 3aMeHWUTb YrneBOLOPOLHOE Cbipbe B 3HepreTMyeckom GanaHce
3emnun. Ectb ewe yronb. Cumtaetcsa, 4To ero xsatut net Ha 200-300
Nnpy COBPEMEHHbLIX 06bemMax f06blun. [ond yrns B COBPeMEHHOM 3Hep-
retmyeckom 6anaHce okono 20 %. Ecnu oHa BospacteT fo 70 % npwu
MONbITKE 3aMEHUTb UM Yr/IeBOAOPOLHOE Cbipbe, TO PECYPC YINA Takxke
OKa)XXeTCH He TakuM JONTroBpeMeHHbIM. K TOMy e 3T0 KpaliHe 3K0/oru-
4yeckn HebnaronpuATHbIA WCTOYHMK 3Heprun. OCTaeTcs aTOMHas 3Hep-
reTukKa, OCHOBAHHAA Ha fJefneHWW ypaHa. Ho onbIT nokasan, 4to ee
CTpallHblli 6U4 — pafnoakTuBHble 0TX0Abl. CerofgHs aTtoMHas 3Hepre-
TWKa 3aHMMaeT 7 % B 3HepreTMyeckom 6GanaHce, HO €C/MM MepPenoXuTb
Ha ee nneun obecneyeHvie Bceid MOTpeOGHOCTW B 3Heprum, Tem 6onee no-
CTOSIHHO BO3pacTatolleid NOTpPebHOCTM, 4YesoBEYECTBO MOrpsA3HeT B pa-
[LMNOAaKTMBHbLIX O0TX04aX.

NpeanbHbIM pelleHnemM 6b110 6bl 0OCBOEHME 3KONOTMYECKN YUCTOro
N 3hHEKTUBHOIO BO MHOTUX APYrnxX OTHOLEHUAX TepMOALEPHOr0 CUH-
Te3a, OCHOBAHHOrO Ha peakuumn c’He. Ho cbipbe gn1s 3TOro ecTb TOJMILKO
Ha JlyHe.
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3anacbl ‘He Ha JTyHe OrpoMHbl — OKO/I0 OAHOI0 MWJ/IJINOHA TOHH.
Nx xBatut 60nee yem Ha TbicAYy NeT. JHepreTnyeckas 3PNeKTUBHOCTb
renusi-3 TaKxe rpaHgnosHa: 1 ToHHa renvsa-3 3ameHseT 20 MAH T HeghTw,
T. e. obecneynBaeT B TeyeHne roga MowHocTb nopsgka 10 MBT. UTo6bl
obecneynTb MOTPEBHOCTL BCEro 4enoBeyecTBa, NoHagobmutca 200 T°He
B rof, a coBpeMeHHas noTpebHocTb Poccmm — 20-30 T B rog,

Ho cogepxaHune ‘He B NyHHOIi mo4yBe (peronvrta) o4YeHb Masno, BCEro
0K0/10 10 Mr Ha TOHHY. OTO 03Ha4aeT, YTO eXXero4Ho NpPUAeTCcsA BCKPbIBATb
nopagka 20 Map4 T peronura, Yto akeuBaneHTHo naowaam 30 x 100 km
npy MOLLHOCTK peronuTta 3 M.

KoHeuHo, nepepaboTka MUNNMAPA0B TOHH FPyHTA Ha JlyHe KaxeTcs
(haHTaCTUUYHbIM NpeanpuaTMeM. CerofgHa Mbl paccMaTpuBaeM Kak 60/b-
LI0e AOCTMXKEHWE [O0CTaBKY HECKONbKMX COT KWIOTPaMM Ha NYHHYHO
OpOUTY M NYHHYIO NOBEPXHOCTb.

Peub e MaeT 0 TOM, 4YTO Ha JIyHy, NPakTUYecKu B MOSHOM 06beMe,
JO/MKHA ObITb MepeBefeHa ropHofo6bIBaOWas UHAYCTpUA 3eMnn — ee
TOMNMMBHO-3HEPTETUYECKUI CbipbeBOM KomMnekc. lMpouecc 3ToT 3aimeT
HECKOJIbKO [eCATKOB /IET, HO HAYMHATb HYXXHO CEroAHs.

Hannuune renna-3 Ha JlyHe — 370 nogapok npupogbl. lNMpusegy Ta-
KOe, KaK MHE KaXKeTCfl, HarnsafHoe cpaBHeHue. S oTMeyan, yto 1 TOHHa
renna-3 obecneynBaeT 3HEProBblgeNeHNe, IKBUBaNeHTHoe 20 MuUAIno-
HaMm TOHH HedTW. MOXHO cka3aTb W no gpyromy: 10 mr renus-3, co-
Jepxalimecs B O4HON TOHHE NYHHOrO perofiuMTa, COOTBETCTBYHOT MNpu-
O6NN3UTENbHO 3HEPrOBbIAENEHUIO OfHOW TOHHbI He(TU. VHauye rosops,
3HeprosblfeneHne, CBA3aHHOe ¢ 1 M* peronnTa, COOTBETCTBYET 3HEPro-
BblgeneHnto 1 M HedTU. 3TO 3HAUMT, YTO NOKPbLITas PerosMToM noBepx-
HOCTb JIyHbl NpeacTaBnseT Kak 6bl CNOWHON oKeaH HedTu. HO mcnonb-
30BaTb 3Ty HeTb ObINO 6bl NPAKTUYECKM HEBO3MOXHO. Mbl HE MOXEM
nepeso3nTb C JIyHbl COTHW MWANWOHOB TOHH rpysa. OAHako npejacTa-
BUM Ha MUHYTY, YTO MPUXOAUT TeHWaNbHbIA WHXEHep W roBOPUT: A
3Halo, Kak npespatuTb 20 MAH T He(TK B 1 T BellecTBa, NEPeBeCTM ero ¢
JNlyHbI, 4TO He cocTaBnfAeT Tpyfa, a 3aTeM Ha 3emse NonayyuTb U3 3TON
1 T BelecTBa 3Heprui, 3KBMBaneHTHyt 20 MAH T HedTW. [lymaro, 4To,
ecnn Obl Takasg BO3MOXHOCTb NpPeACTaBMNach, YXe CerofHs pasBepHy-
nacb 6bl paboTa Mo peannsauum 3TOro npoekra. Ho 3To Bedb W ecTb re-
NNi-3. 3T0 Bedb M ecTb KOHUENUWA ero Aobbluv M3 MUNANAPLOB TOHH
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peronmTa, JOCTaBKa HEMHOTMX TOHH renus-3 Ha 3eM/l U MonyyeHue
3HEepruun, 3KBMBANEHTHO COBPEMEHHbIM pecypcam YrieBofOPOAHOIO
Cbipba Ha 3em/ie.

MOXHO CnpoCcWUTb, a FOTOBa NN MHMPACTPYKTypa TepMOosAepHON
3HEpPreTUKN K NMOTPebNeHnt0 U MCNonb3oBaHuUto ‘He? HeT, cerogHs oHa
OTCYTCTBYeT. XOTA ynpaBseMblli TEPMOSAEPHbIA CUHTE3 B NPOMbILLIEH-
HbIX MacliTabax elle He OCYLLEeCTB/eH, paboTbl B 3TOM HamnpaB/ieHUMN YXKe
BbIXOAAT B MPaKTUYECKYl MAOCKOCTb. Bo ®paHUMM HaumHaeTcs CTpou-
TeNbCTBO MeX4yHapoaHOro TEPMOALEPHOr0 3KCMEPUMEHTANbHOIO pe-
aktopa VT3P, KOTOPbIA CMOXET MOCTaBNSATb 3HEPrUK TepMosAepHOro
CMHTe3a. Mcnonb3yeTcs peakuus gentepusa ¢ Tputuem: D + T = n +‘He
(+17,59 Ma3B).

Peakuusi geitepus c¢ renvem-3: D +°He =p +'He (+18,35 MaB)
TpebyeT A4na 3axuraHuwsa nnasmel B Tpu pasa 60nee BbICOKMX Temmepa-
TYp, YeM peakuus AeATepus ¢ TpUTUEM.

Peanusauus KOHTPONMPYEMOro A4EPHOr0 CMHTE3a B CaMOM Mpo-
cTom BapuaHTe D + T 3aHsina 6onee 50 net. Ana peakuumn D +°He Tpe-
bytoTca 6onee xecTkue ycnosus. OfHAaKO Henb3s 3abblBaTb, YTO 3a 3TU
NATbAECAT NIET YEN0BEYECTBO HAY4YMI0Cb KOHTPOAMPOBaTbL TemnepaTtypy
OT HECKONbKMX ThiCAY TpafycoB, B CepefuHe MPoLoro Beka, 40 COTHU
MWNMOHOB TpafycoB cerofHs. pencTtont cgenatb ewe OLMH ropasfo
60nee KOPOTKWI Luar — yBeNUYNTb KOHTPOIUPYEMYHO TemMnepaTypy eLle
B Tpu pasa. [pn 3TOM COBPEMEHHast MHXXeHepHas TEXHONOMMA He NAET B
CpaBHEHME C TEXHONOMMAMMN NATUAECATUNETHE gaBHOCTWU. HakonneH or-
POMHbIV ONbIT PaboTbl C BbICOKOTEMMNEPATYPHOI nnasmoi. MOXHO nn B
3TUX YCNOBUAX HAAeATbCH, YTO AOCTVIKEHWE KOHTPONMPYEMON peakumu
D +°He 3aiimeT He 6onee 20-30 net?

PaHblie yem yepes 20-40 neT, NyHHbIA reanii He noTpebyetcs. B Te-
YyeHMe 3TOr0 BPEMEHMU, HYXHO OXupatb, OyaeT peleHa 3agaya npo-
MbILLI/IEHHOTO OCBOEHMWS YMpPaB/isemMoro TEPMOALEPHOr0 CUHTe3a C yua-
ctnem ‘He. [na 3KCnepumMeHTOB, JaXke 15 CO34aHUA AOCTAaTOYHO MOLLHO-
ro OMbITHOFO TEPMOALEPHOr0 peakTopa, NepeBO3UTb NYHHbLIA Fenunii He
notpebyeTcs. VimetoTcsa 3anacbl n3otona‘He, HakOMN/EHHbIE B pe3ynbTa-
Te paguoakTuBHOro npespaweHus Tputusa (T), Mcnonb3yemoro B Tep-
MosiiepHOM opyxuw. lMo3Tomy y cTpaH, pacnofarawwmnx Tepmosgep-
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Puc. 24.1. Cxema 3KCNepuMeHTasllbHON YCTAaHOBKW TEpPMOSAEPHOro
cuHTe3a Ha’'He (npepocTtaBrieHa [x. KancuHcku)

HbIM opy>xuem (Poccus n CLUA), UMEOTCA B pacnopsXXeHUU HecKoNbKo
COT KW/OrpaMMoB renma-3.

B uwioHe 2007 r. rocTeM Hawero MHCTUTYTa 6bin npodeccop [xxe-
pang KanCMHCKM — OAWH W3 MWUOHEPOB B UCCNeA0BaHUM NPOBeMbl
TEPMOSAEPHOr0 CUHTe3a Ha‘He. Ha cemuHape ¢ y4acTvemM pOCCUNCKMX
3KCMEPTOB YUeHbI pacckasan 0 COCTOSAHUM MCCNELOBaHWA 3TON npo-
6nembl B CLLUA, B 4acTHOCTWM, 06 3KCMEpUMEHTax Ha YCTaHOBKax C
MHEPLUOHHBIM 3/1eKTPOCTATUYECKUM YAepXKaHUeM MNiasMbl.

CyTb npouecca COCTOMT B TOM, YTO MeXAy ABYMA KOHLEHTpuue-
CKUMW CHEPUYECKMMMN CeTKaMW NpWIaraeTcsa CBEpPXBbICOKOE Hanpsxe-
Hune nopsgka 200 kB. B 06bemM BMpbICKMBAKOT U MOHU3MPYIOT ‘He + D.
Mof peiicTBMEM PA3HOCTU NOTEHLMANOB MOHblI YCTPEMAAOTCA OT Mepu-
(hepumn K LEHTPY W CTa/KMBAKOTCA C IHEpruei, 4OCTaTOYHOW Ana BO36y-
XAEHVA TepMosfepHOW peakumn. Bo3HMKHOBeHMe cuHTe3a D +°He
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3KCMEPMMEHTANLHO MPOAEMOHCTPUPOBAHO. MOCTPOEHbI OMbITHbIE yCTa-
HOBKW HECKONbKWUX TWUMOB.

BbIXxof TEpMOSIAEPHOM 3HEPruy Mpu 3TOM €Lle OYeHb Man no cpas-
HEHWIO C NOABOAMMOW ANA 3aXuraHws. A Befb N0bas 3HepreTnyeckas
YCTaHOBKA CTAHOBUTCS 3KOHOMMWYECKU LenecoobpasHoi, Korga OTHOLUe-
HMe MNONly4yaemMoil 3HEpruM K TOM, 4TO Heobxoauma Ans noAaaep>KaHus
npouecca, 6onblie egmHuubl {Q> 1). B cnyyae onucaHHbIX npod). Kan-
CUHCKM 3KCMEPUMEHTOB Q COCTaB/sgeT MOKa HWYTOXHYK BEIMYMHY Mo-
psagka 1 (I . MNpaBaa, Kak CYMTAET UccnefoBaTesb, HET hyHAAMEeHTaNbHbIX
TPYAHOCTEN Ans pewweHns npobnemsl. OHM B OCHOBHOM HOCAT MHXXeHep-
Hblli XapakTep, NMpuWyeM paspelleHne WX B pamkKax nocnefoBaTesibHbIX
MPOEKTOB BMOTb A0 MOCTPOEHWA PeakTopa, AAtOLWEero MnosiesHyt 3Hep-
rno, NoTpebyeT He CTOMb 3HAUYMTeNbHbIX cpeacTB. Peub naet o 10-15 ro-
Jax n 6-8 mnpg gonn.

Kctatu, 3ameTum: peakumsa D + T ropasgo 6aumxe K npaktude-
CKOW peanu3auun. 34ecb MOXHO CHMTaTb AOCTUTHYTbIMW BeMYUHBLI Q ~
~0,5-0,6. A B npoekte TOP npeanonaratoT NOAYyYNTb YXKe MOME3HbIN
BbIXO[, 3HEPrun.

B 10 e Bpemsa, Kak cumtaet [. KancuHcku, TepMosgepHas sHepre-
TUKa, OCHOBaHHasA Ha WMCMOMb30BaHUM peakuuu D + T, He nMeeT npak-
TWYEeCKOl nepcnekTuebl. Beab peakTop Tuna Tokamak (B pamkax NT3IP)
npeacTasnseT coboil BeCbMa MAacCUBHOE COOPYXXEHWE, a BblAeNAatoLnNiAcs
NMOTOK HEeWTPOHOB AOBO/IbHO ObICTPO NPMBEAET K paspyLUeHUIo MaTepua-
NOB, 06pa3yoLWNX BHYTPEHHIOK YacTb KOHCTPYKLMK. Mpu aKcnayaTaumm
BO3HWKHET He TO/IbKO HEOOXOAMMOCTb 3aXOPOHEHUS PagMoaKTUBHbLIX OT-
XO[0B, HO W MPOBEAEHMS TPOMO3LKUX, JOPOrOCTOALMUX WM HEU3BexHO
yacTbIX (KaXKable HEecKoNbKO NeT) BOCCTaHOBUTENbHbIX PaboT. o MHe-
HUI0 aMEepMKaHCKOr0 Y4eHOro, TepMOsiepHas 3HepreTMka Ha peakuum
D + T MOXeT NpeacTaBnaTb UHTEPEC NINLWb C TOYKN 3PEHUS HAKOMNIEHUS
(hM3NYECKOTO N MHXXEHEPHOTO ONbITa.

Bnpoyem, ¢ Takumu yTBepXAeHUAMU He Bce cornacstcs. besyc-
NOBHO, 3TOW KaTeropuMyHON TOYKE 3PEHUSs MOXHO MPOTMBOMOCTaBUTH
KOHTpaprymeHTbl. MHOrme nM3BeCTHble (DM3NKK, C KOTOPLIMKU S 3aTparu-
Ban 3Ty Temy, MPOABAAIOT U3PSAAHbLIA CKEeNTULU3M B OTHOLUEHUWN TEPMO-
AepHON 3HepreTMkn Ha'‘He. BMecTe C TeM Henb3s He YYWUTbIBATb, YTO
Hay4Has Kapbepa 60/bLUMHCTBA KPYMHEALWNX CMeunaancTtoB B 061acTu



24. l'enuin-3 265

TEPMOSLEPHOr0 CUHTE3a CBA3aHa C MUCCNef0BaHWEM MPOLLECCOB MarHuT-
HOr0 yjepXXaHus nnasmbl W TPagWLWUOHHLIMW YCTAHOBKaMW TUna TO-
Kamak. [la M B WM3bICKAHUAX, CBA3aHHbIX C TEPMOALEPHBLIM OPYXMUEM,
Bonpoc 0 ‘He He 6bln akTyaneH, MOCKOMbKY pellannuch Apyrve sagayu.
3pecb HyXHO, MNO-BUAMMOMY, Mpexje BCEro Cepbe3HOe BHMMaHWe K
npobnemMe M afeKBaTHOE HapallMBaHWe 3KCMepuUMeHTaNbHbIX U Teope-
TUYECKUX paborT.

MonHoe obecneyeHne MOTPeOGHOCTE 3eMSAH B 3Heprum notpebo-
Bano Obl mopsagka 20 MApg T B roj BCKPbIWHbIX paboT. KoHeyHo, 3Tu
06bemMbl NpeAcTaBNAOTCA (aHTacTMyeckumu. OfHAKO CpaBHWMBATb Cre-
AYeT C TeEMMW, 4YTO NPOBOAATCA B UHTEpEcax 3HepreTukn Ha 3emne. Cero-
AHA TyT Bo6biBatOT 0KONO 5 mnapg T yrns B rog. O6bembl BCKPbILWHbIX
paboT Ha nopagok 6onblie. BbixoguTt, 3TO CONOCTaBUMO C FUMNOTETUYE-
CKUM MacwTabom Ha JlyHe. A Beflb 3HepreTnyeckas, 3KONOrMYeckas u
3KOHOMMYECKAA IPPEKTUBHOCTb CXOAHbIX MO MacwTaby paboT B wTore
OKaXeTca TaM ropasgo Bbile. VX opraHm3aums — BMOJHE B npegenax
COBPEMEHHbIX 3KOHOMMYECKMUX M TEXHUYECKUX BO3MOXHOCTe uyenose-
Ka. Ho nockonbky noTpebytoTcA LECATKMU NeT LeneHanpaBieHHOro Tpy-
[a, HauyMHaTb HY)XXHO celivac.

MHTeHCMBHOCTL MOJMIeTOB Mo Tpacce 3emnsa — JIyHa JO/MKHaA yxe
ceilyac coCTaBNATb HECKO/bKO B roA. A CerofHs y Hac B nporpamme
TONbKO OAWH 3anyck annapata «JlyHa-[no6», 3annaHWpPOBaHHbIA Ha
2012 r.

OTHOWeHNe K NpobeMe NYHHOTO renns-3 pasHoe. ECTb CyXaeHuns,
CBfi3aHHbIE C HEAOCTATOUYHbIM 3HaHWeM npegmeta. Cpefn HWUX €CTb Kak
NerkoBeCHO OTBeprawliue, Tak U U3NULLIHE ONTUMUCTUYHbIE CYXAEHUA
M NpeanoxeHus. Y psja yyeHblX CyLecTBYeT 060CHOBAHHO CAepXXaH-
HOe OTHOLWIEeHMWE K MpPOeKTam WCNOoNb30BaHUA NlYyHHOro renus-3. Bo-
nepsbiX, npo6nema ynpasBisemMoro TEPMOALEPHOro CUHTe3a MoKa He
peweHa. Bo-BTopbIX, pa3BepTbiBaHWe TOPHOA06bIBAOLLEA MPOMBbILLEH-
HOCTWU Ha JlyHe BbIFNA4MT TPYAHOOCYLLECTBUMbIM. B-TpeTbux, BO3MOX-
HO, MOABATCA HE MeHee NPOAYKTUBHbIE anbTepHATUBHbIE PELUEHUS MPO-
6/1eM 3eMHOI 3HEPreTUKN W 3KONOTUN.

Kak pasyMHO NoCTynuTb B 3TUX ycnosuax? He cnegyet opcupo-
BaTb co6bITUA. HO Npobnemy HYXHO fepXaTb B MO/e 3peHUs Tak, 4To-
Obl, €cnM MNOSBATCA OTYETNWBble MNPEANOCHIIKA CTaHOB/EHUA TepMo-



266 24. l'ennit-3

A4EepHOM 3HEpreTMKW, He 0Mo3daTb C CO3[aHWEM COOTBETCTBYHOLLMUX
MPeanocbIfIoK B 4aCTW OCBOEHUA JTYHbI.

CobecTBEHHO "He He npuaetca BO3UTb C JIyHbl B TeyeHue 61u-
Xawmnx net. Ho fofkHbl 6bITh NPeAnpUHATLI HEOOXOAMMbIE Fe0n0ro-
pa3BefloyHble, WUCMbITATENbHbIE U APYrue MnoAroTOBUTENIbHbIE PaboThl.
Mprvyem Ha HayanbHOM 3Tane OHW MOryT 6biTb BNUCAHbI B PaMKU 06-
WKUX unccnefoBaTe/isCKux paboT Ha JlyHe. lNMpegnonaraemble muccnego-
BaTe/IbCKWE TMPOEKTbl BK/KOYAKT HECKONbKO MPUOPUTETHBLIX 3ajay U
COOTBETCTBEHHO pa3Hble MeTOAbl UX PEeLEeHUs Mpu MOMOLLM KOCMUYe-
CKWUX CPeficTB. JTO MpeXAe BCEro — MoAy4YeHWe [aHHbIX O BHYTPEH-
HeM CTpoeHuMn JlyHbl, nnaHMpyemoe B npoekTe «JlyHa-Inob6». NmeeT-
ca B BMAY MOCPeLCTBOM XUMWKO-MWHEPANormyeckon uHTepnpetayum
CeMCMUYECKMX [aHHbIX M0AYy4YUTb MpeAcTaBfeHWe O XMMUYECKOM
CTPOEHUWN HWKHER MaHTUW J1yHbl, & TakXKe YCTaHOBWUTb pa3mepbl NYH-
Horo Agpa. CrnegywowuM npuoputeToM ABAfeTCA 0T60P M LOCTaBKa
rpyHrta c JlyHsbl.

KoHTponupyemsblii c6op 06pasLoB nNpu nNOMOLLM NYHOXOAOB C AOC-
TaBKOM cO6paHHOI KONNeKuMn Ha 3emMato, Ha MO B3rnsg, LO/KEH CTaTb
OCHOBOIi CTpaTermm 6ecnuioTHON (opmbl uccnegoBaHus J1yHbl. JIyHO-
XOfbl MOTYT MCMOMb30BaTbCA TaKXe A9 (DOPMUPOBAHMUA CeTU U3Mepe-
Huit. Mpobnema M3yyYeHUs BHYTPEHHEro CTPOeHWs JIyHbl, KOHEYHO, He
OyfeT ucyepnaHa O4HOKPaTHbIM MPOEKTOM C MCMO/Mb30BAHMEM MeHeTpa-
TOpPOB. JIyHOXOA4bl, paccTaBnfd No MaplpyTy AaTyumKu, MO3BONAT CO3-
faTb [ONTOBPEMEHHYIO U BO30OHOBNSEMYIO CEACMUYECKYIO CeTb, KOTO-
pas CcO BpEMEHEM MNO3BOMUT MNPOM3BOAUTL [AeTalbHYl [yOUHHYIO
ceiicMunueckyto Tomorpaduio JlyHbl. CyuwecTByeT Takxe Heobxoau-
MOCTb B W3YyYEHUWU TENJ0BOr0 MOTOKA JyHbl, OKanbHOW HamMarHW4eH-
HOCTMW.

O[HOBPEMEHHO cneflyeT NMPou3BOAUTL MAAHOMEPHOE KapTUpOoBaHue
06lWIMPHBbIX Nnowanein Ha cogepxxaHue renus-!1?. MpaMoi aHanu3 KoOH-
LueHTpauuu ‘He B nyHHOI nouse 3aTpygHuTeneH. OHaKo CYLLECTBYHOT
KOCBEeHHble MeTOAbl, KOTOpPble MO3BOMAOT OLEHUTb NPUCYTCTBUE Tenns-
3 ¢ JOCTAaTOYHON JOCTOBEPHOCTLIO.

NlyHa nuuweHa aTmocdepbl ¥ MarHUTHOro nons. lMoaTomy nyHHas
MOBEPXHOCTb HEMNpepbiBHO 06/1y4aeTCa MOLHBIM MOTOKOM CO/THEYHOrO
BeTpa M MMKpoMeTeopuToB. CO/MHEUHbI BeTep NpeacTaBnseT coboii no-



24. enuin-3 267

TOK MOHOB, McnyckaembiX COMHULEM. 3TU WOHbI, MpefCTaBNeHHble A4-
pamn H, C, N, He v gp., BHeApATCA B MWHEPanbl IYHHOWR Mo4YBbl. Yem
[0NblUe 3KCMOHMPYeTCA PeronvT, MHaye roBOPS, YeM Bbille 3penocTb
peronuTta, Tem 6o/blle cofepXaHWe UMNAAHTUPOBAHHbLIX 3/1EMEHTOB, B
Tom uncne ‘He. OTANYNTENLHOW YepTOW NYHHOW MOYBbLI SBASETCA NPU-
CYTCTBME arrfiloTMHATOB. JTO CKPEn/eHHble 3aKaleHHbIM PacnaaBoM
(cteknom) menkue udactuubl. O6pasoBaHue UX O0OYCNOBMAEHO YAapoMm
MUKPOMeTEOpUTOB. Hanetarwwwas ¢ BbICOKON CKOPOCTbIO MUKpOYacTuLa
NPOV3BOAUT [Ae3WHTEerpauuio MWUHepanoB peroanta W OLHOBPEMEHHO
yfapHoe nnasfieHWe. PacnnaB 3axBaTblBaeT MUKPOYACTWLbI PEroanTa u
3acTbiBaeT B BuAe arrnioTuHatoB. KoHUeHTpauusa arrnioTUHATOB ABNSA-
eTCcA Mepoi 3penocTu peronnta. Uem [onblue perofiMT 3KCNOHMpYeTCs,
Tem 60MblUe HakanuBaeTcs arrTUHATOB. B arrnoTuHatax npucyTcT-
ByeT (pasa OAHOLOMEHHOrO TOHKoAucnepcHoro >enesa (Fe°®), kotopoe
reHepupyeTt curHan (eppomMarHUTHOro pe3oHaHca. IHTeHCUBHOCTb 3TO-
ro curHana siBNSeTcA WMHAMKaTOPOM 3pefiocTu peronmTa. 3T0, B CBOM
oyepedb, MOXET 6blTb MCMOJ/Ib30BAHO ANS OLEHKN COAEPXaHWA B pero-
NNTE 3NIEMEHTOB, MUMMNNAHTUPOBAHHbIX COMHEYHbIM BETPOM.

VimeeT 3HauyeHue pasmep 3epeH peronnTa. Y CAUWKOM KPYMHbIX
4acTUL, OTHOCMTENIbHO Masia MOBEPXHOCTb, & OYeHb MeKue — He yaep-
XUBAKT refnii. OnTumanbHblii pasmep 20-50 MKM. CyLlecTBEHEH MU-
Hepa/bHbIii COCTaB 3epeH. Jlyulle BCEro refiii HakannuBaeTcs B W/ib-
MEeHUTe — MUHepane, cogepxawem TutaH (beTHO3). CyulecTByeT OT-
YeTnIMBas Koppensuus Mexgy cofepxaHuem Fe n Ti U KOHUeHTpaumein
‘He B peronute.

Bce aTu cBoilicTBa peronnTta, MO3BONAKOLWME OLEHUTb MEPCNEKTUB-
HOCTb FpYHTa Ha cojepxxaHue ‘He, MOryt 6biTb OnpefeneHbl ¢ NMOMO-
Wb COOTBETCTBYHOLLMX AATUMKOB M YCTPOWCTB, pasMeLleHHbIX Ha 6opTy
nyHoxofos. CogepxaHve Fe n Ti, MHTerpupoBaHHble NO 6OAbLLIMM M0-
Waaam, MOryT ObiTb TaKxe onpefeneHbl U3MeEpPeHUsMU C 0pbUTanbHbIX
annapatoB. [na KanmbpoBKM OpOGUTANbHBIX M3MEPEHWUIA TakXe BaXHO
pacnonaraTb AaHHbIMW MPAMbIX U3MEPEHWUIA 3TUX 3NEMEHTOB B JIYHHON
MoYBe, BbIMOMHEHHbIX C JIYHOXOZ0B.

Pa3BefouHble paboTbl Ha refnii-3 JOMKHbI OblITb MPOJOMKEHbI 3KC-
NepuMeHTaNbHbIMWU UCCNEA0BAHUAMKU BO3MOXHbIX TEXHONOrUIA f06bIUK,
BblAeneHns u oboraweHus renna-3 B Ycnouax JlyHbl, WUCMbITaHUEM
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NYHHbIX KOMb6aiHOB. 3TO, BEPOATHO, YXe MoTpebyeT CTPOMTENbCTBA
NYHHbIX 6a3 W y4yacTua 4enoseka. lMepexofd K 3Tum paboTam cregyet
nnaHnposate npubnamnsmtTensHo K 2020-2030 rr. K 3ToMy BpemeHwu
[OMKHa 6bITh paspaboTaHa HajeXHas M apdekTuBHas cuctema, obec-
neynBaloLlas nepemelleHne fOAeld M rpy3oB Ha maplipyTe 3emns —
JNyHa.

HyXHO Noj4yepkHYTb, YTO OCBOEHWE NYHHOrOo renus-3 Henm3bexHo
nosseyeT 3a coboii co3gaHue psga ApYrux nNpousBoAcTB. [l0CTaTO4YHO
CKasaTb, YTO Npu TensoBoi 06paboTke (600-800 °C) peronnta BMecTe ¢
renveMm 6yayT BbILENATLCA U APYTMe 3/IEMEHTbI, B TOM YUC/e Yrnepos v
Bofopoh. OHM MOryT ObITb MCNONb30BaHbl ANA CUHTE3a PakeTHOro Ton-
nuBa. HeTpygHoO HanaguTb NONYYEHME KWUCNOpofa U3 CUINKATOB U, cle-
[oBaTeNlbHO, NPOM3BOAUTL OKUCIUTENb. JlyHa 6orata TUTAaHOM U camo-
POAHbLIM >Kene3om. EcTb, cnefoBaTesibHO, 60oratoe Cbipbe A48 MECTHOIO
MeTaNNypruyeckoro NpousBoAcTBa. B TOM uyuc/ie MOXHO NPOM3BOAMUTH
MeTa/I/INYeCKMe KOHCTPYKUUM U Koprnyca pakeT npamo Ha JlyHe. C 3ewm-
NN NpuaeTca [0CTaBNATb TONbKO BbICOKOTEXHOMOMUYHbIE 3/IEMEHTHI.
Heobxoanmyto Ana >XU3HEAEeATEeNbHOCTW /0feiA U MHOTUX TEXHOJOrMM-
YeCKMX MPOLECCOB BOAY TakKXe MOXHO nofy4yatb Ha JlyHe. BO3MOXHO,
ee pecypcbl ecTb B NOMAPHbIX 06nacTax. 310 Heobxogumo Bynet onpe-
JennTb B Xode 6nmxaiilwmx muccuidi K JlyHe. B yacTHOCTW, 3TO 3anna-
HMPOBAHO B HalleM NpoekTe «JlyHa-Ino6».

HeobxoguMmo MeHATb TpaguuUMOHHOE MbIlWeHWe, paccMmaTpu-
Batowiee JIyHy KaK yAaneHHbI acTPOHOMMUYECKUIA 00bekT. JlyHa
JO/MKHA ObITb BK/OUEHa B XO03ANCTBEHHbIA 060poT 3emnn. Mpu-
YeM 3TO — He MeYTbl, 3TO — HeusbexxHasd U HacywHas XO03ANCT-
BeHHaa 3ajaya, KoTopas [o/KHa OblTb pelleHa A0 KOHLUa 3Toro
cToneTus.

KocMmunyeckass Hayka W KOCMUYecKas MPOMbIWIEHHOCTb AOJXHbI
ObITb FOTOBbI K TaKOMY NOBOPOTY COObITUIA.

B uenom co cTopoHbl Pockocmoca v ero segyuwero NHcTutyTa
cTpaTernuyeckoro nnauuposanus LIHUWWMALL ecTb 6GnaronpustHoe
OTHOLUEHWE K NEPCrNeKTUBe OCBOEHWUA NIYHHOTO renusa-3. MpueefeHHble
HMWKE JOKYMEHTbI, Ka3anocb 6Obl, CBUAETENLCTBYIOT 06 3TOM. OfHako
3TO He HaxO4MT HMKaKoro OTPaXeHWs B MPaKTUYECKON LeATenbHOCTH
Pockocmoca.
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o5 L Ao
AL ARG -RYAE .
O6 vccneoBaHUy M OCBOEHUU JTyHbI YneHy lNpe3ngnyma PAH
Ha obpaLieHue ot 29 gekabps 2006 r. [upektopy NHCTUTYTA reoxnmmnm

U aHaNNTUYECKOW XUMUU UMEHN
B. W. BepHaackoro

akagemunky 9. M. lanumoBy
119991,r. Mocksa, 'CI-1.'
yn. KocbirvHa, g. 19

ny6okoyBaxaeMblii Ipuk Muxaiinosuy!

Pasgensato Balwe MHeHWe O TOM, 4TO yrniy6/reHHOe wccrefoBaHue 1
ocBOoeHMe JIyHbl fIBASETCA BaXHbIM 3TanoMm AafbHeiillero pasBUTMS KOC-
MOHaBTMKW, B KOTOPOM Poccus foMKHA NPUHATL AOCTOWHOE yyacTue.

Balle npegnoXkeHue no WUCMosfib30BaHWI0 NYHHOTO rennsa-3 ABNAETCA
OfHMM U3 BO3MOXHbIX HamnpaB/feHUA N0 OCBOEHUIO B BYAYLLEM NYHHbIX pe-
CYpPCOB B MHTEpecax 3eMHOI 3HePreTUKM U ApYrnx oTpacneid 3KOHOMUKMN.

[JeAaTenbHOCTb N0 MccNefoBaHUo JTyHbl 1 OCBOEHUIO ee pecypcoB 6y-
[eT HOCUTb JONITOCPOYHbLIA XapaKTep B pamMKaX OTeYeCTBEHHbIX KOCMu4e-
CKUX MporpaMmM M nporpamm MexyHapofHOro COTPYy[HWYecTBa B KOCMO-
ce. Hagetocb, uTo Poccuiickas akagemus Hayk, TEOXW PAH u Bbl 1n4HO
Oyfete NpuHMMATb B 3TOM MPOLLECCE CAMOe aKTUBHOE yMaeTe.

MpunoxeHne: 3aknoyernne LLHNmaw, Ha 5 n.

aﬂ"'“/ A.H.Ilepmunos

(9o
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YTBEPXKIAIO
pHuIi aupextop ®I'YTT HHHHWmawm
H

H.A.Audumos
2007r.

3AK/TIOYEHWE

Ha matepuanbl No npobneMe NYHHOro renns-3, NpefcTaBneHHble Yne-
HoM [Mpe3ngnyma PAH akagemmkom 3. M. FaiMMOBbIM

MpefcTaBneHHble akagemMmkom 3. M. aniMMOBbIM CTaTbW' MNOCBALLEHbI
BONPOCY Hannuus Ha JlyHe 3HAUYMTENbHOrO KOMMYEeCTBa renns-3, 3axBayeHHo-
ro NYHHbIM FPYHTOM M3 COTHEYHOTO BETPa 38 MHOTME rofibl ero aKCno3nuuu, a
Takxe 0630py BCEro Kommnekca npobnem, CBA3aHHbIX C AOObIYeR renns-3 Ha
JlyHe n ¢ ero 6yfylwmm NCNoNb30BaHWEM B TEPMOALEPHbIX 3N1EKTPOCTaHLMAX.
MpuBegeHHbIE B CTaTbAX (hakTMYeckue matepuanbl O pesynbTaTax HefaBHUX
N3MEpPEHUNiA cofepxaHns renmsa-3 B obpasuax peronuTa, foctaBneHHbIXx AMC
«JlyHa-24», 0 cOCTOSHUM paboT Mo ynpaBnsieMOMY TEPMOSEPHOMY CUHTE3y,
0 cTaTyce pa3paboTok npobnematukn nyHHoro renus-3 B CLUA npepctasns-
0T 601bLON MHTepec. OCHOBHbIE MOJSIOXKEHUA W BbIBOAbI CTaTeli OCHOBAHbI
KakK Ha ngeax u akrtax, y>e nonyyvBLINX pacnpocTpaHeHne B coobliecTse
CneLmanncToB, Tak U Ha pesynbTaTax nposefeHHbIX B 2006 rogy 3. M. Nanum-
MoBbiIM W [. C. AHy(preBbIM W3MEpPeHWli COAEPXaHWUsA renns-3 B KOMOHKe
NYHHOTO (hyHTa «JlyHbl-24». Bce OCHOBHble MOJIOXKEHUA CTaTeil ABNAOTCA
poctoBepHbiMu. KntoueBoit Tesuc 3. M. ManvmoBa 0 HeO6X0AMMOCTM paspa-
60TKM K peanu3auum B GyaylieM OTEYECTBEHHOW MPOrpammbl UCCNef0BaHNA
1 0CBOEHMS JIyHbl 3aCNyXXMNBaeT BHUMaHMS.

Hapsgy ¢ nopjepXvBaloWyMn aprymMeHTamyu OTMeyaeTcs, YTo UMelo-
Wmecs AaHHble He MO3BONSIOT cAenatb OAHO3HAYHbIA BbIBOA O MpenMylle-
CTBE 3HEepreTUKM, OCHOBAHHON Ha MCMOMb30BaHWW NYHHOTO renns-3 nepeg
yXe CYLeCTBYHOLWMMMN TEMNOBbIMW 3/1€eKTPOCTaHLMAMMN, paboTaloWwmMMn Ha
KameHHOM yrne. OfHaKo 3anacbl yrns He 6€CKOHeYHbI.

MockonbKy npouecc 0cBOeHWUS JIyHbl BO3MOXEH TOMbKO MPWU Hanuuuu
MHOX€eCTBa BbICOKMX TEXHONOTWIA, MHOTME U3 KOTOPbIX MOKa He CO3jaHbl,
OH OyfeT UMeTb JONTOCPOYHbIA XapakTep (06 3TOM TaKXe NULLET aKafeMUK
3. M. lanumos). Cnepyet OTMeTUTb, 4YTO JlyHa NpeAcTaBAsieT OrPOMHbIN
Hay4YHbI MHTEpPEeC U Kak MnaHeTHOE Teo, U Kak cTabuibHas naowagka ansa
pasmMeLleHmns acTpomanyecknx ob6cepBaTopuid, a TakKe CpeacTB KOHTPOSS
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OKO/I03eMHOT0 MPOCTPAHCTBA M HabMrofeHns 3a 3eMnel, 1 Kak MecTo A
pasMeLLeHns (IU3NYECKMX, XMMUYECKUX, 3K300MO0M0rMyeckux naboparto-
puii. OcBoeHne JlyHbl GyAeT COnpoBOXAATbCA Pa3paboTKOM MECTHbIX pe-
CYpPCOB NpPEeXfe BCEro B LENAX JOCTUXKEHWUS CamMO06ecneveHuns LesaTenbHO-
CTV Ha NOBepXHOCTU JlyHbl (MONYYEHWUs KUCIOPOAA, BOAbI, a30Ta, BOAOPO-
[a 1 Jp., CO34aHNa Pas/IMYHbIX KOHCTPYKUMIA M3 MECTHbIX MaTepuanos), a
3aTeM — A8 MOYYEHNs1 MPOAYKLMW, WHTEPECHOW Ha3eMHOM 3KOHOMUKE.
Tak Kak JlyHa noka uccnefoBaHa HeoCTaTOYHO, BEPOSITHO, YTO AaslbHei-
LUMe MCCefoBaHNA MPUBEAYT K HOBbIM BaXXHbIM OTKPbITUAM. W3 npose-
[EHHOrO pacCMOTPEHUS CedyeT, YTo:

e MaTepuanbl, MpeAcTaBneHHble 3. M. Ma/IMMOBbIM, COAEPXaT HOBYHO
MHTEPECHYID MH(OPMaLMI0 N CBOEBPEMEHHO HarpaB/ieHbl Ha MpuvBre-
YeHMe MHTepeca K BOMpocam MccnefoBaHNs JyHbl;

* COBEPLUEHHO CrpaBegMBbIM ABAsieTcA Teauc 3. M. MammoBa 0 Towm,
YTO MccnegoBaHus JTyHbl 1 ee Gyayllee OCBOEHUE CTaHET CEAYHOLLMM
60/IbLUMM 3TaNOM pPa3BMTUA KOCMOHaBTMKMW, B KOTOpOM Poccun crnegy-
€T MPUHATb CaMoe aKTUBHOE Y4acTue;

* MPUKNagHble acnekTbl Oyayllei AeATenbHOCTM MO OCBOEHWHD J1yHbI

[O/MKHbI BCECTOPOHHE MCCNeAoBaTbCA B paMKax Hay4HO-ucciefoBa-

Te/IbCKMX paboT, B KOTOPLIX MMaHWPYETCS aKTMBHOE y4yacTue OpraHui-

3aumii PAH 1 apyrux poCCUIACKMX Hay4YHO-MCCNef0BaTeNlbCKUX

MPOMBILLIEHHbIX OpraHn3auuii;

LienecoobpasHo MPeAnpUHATL aKTUBHbIE Lark Mo (HOPMMPOBAaHNUID U

BbIMO/IHEHNIO LUIMPOKOMACLUTabHOM POCCUIACKOI Mporpammbl M3yue-

HUA JTyHbl NpY MOMOLLM aBTOMATMYECKMX KOCMUYECKUX anmnapartos,

MepBbIM 13 KOTOPLIX JO/MKHA CTaTb 6e3ycnoBHas peasm3alys nNpoekTa

«JlyHa-I'no6»;

* MOMMMO MparMaTM4YHOro Noaxoda K HeoGXoAMMOCTM OCBOEHMS JTyHbI,
MMeeT MeCTO NoAxod MNOUTUYECKWIA, CBsA3aHHBIA C KONOHU3auueit
3TOr0 B&)XKHOTO HEGECHOro 06beKTa APYrMMU KOCMUYECKMMMW CTpaHa-
Mun 1, npexxge Bcero, CLUA. B 3TOM acnekTe UHTEHCU(MKaLMSA HanX
YCUAWIA NO 0CBOEHUIO JTyHbI TaKkKe NpeACcTaBNSETCS HEOOXOANMOIA.

3aMecTuTeb reHepasibHOro AUPeKTopa
Oryrn uHNmaw B.N.JTyKbALLEHKO

HauanbHuK oTaeneHus 104 .h._-_-\qa:r_c,; P e I",P.YcneHckuid

3aMHavanbHuKa oTaena 1045 W K.C.Enkun
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NYHA — B KAYHECTBE
HALWNOHANBHOW MPOrTPAMMbBI.
NMCCNTEAOBAHUWE N OCBOEHWE J1YHbI
B JO/ITOBPEMEHHOW MEPCMNEKTUBE

B npeglwecTBytoWwmMX rnaBax roBOpUioCb O KOHKPETHbIX W 61u-
Xahwux 3agavax wuccnefgobaHus JlyHbl. LlenecoobpasHo HameTWTb B
oblwem Buae pasBUTME UCCeAoBaHUA W 0CBOeHWs JIyHbl B [ONrOBpe-
MEHHOI nepcrnekTuBe. JTa NporpaMma UMeeT fBe CTOPOHbI: 1) uHTepecsl
(hyHAaMeHTanbHOM HayKu W 2) X03SACTBEHHOE MCMNo/b3oBaHWe. [oHAT-
HO, YTO 06a HanpaBNEHUA LO/MKHbI Pa3BMBATLCA OLHOBPEMEHHO. YCNOB-
HO MOXHO BblgenuTtb 4 ctagum (puc. 25.1).

Ha nepBoii cTaguu 60MbWMHCTBO 334ay MOXHO pewatb npu no-
MOLLM aBTOMaTUYECKUX CPefCTB, BK/IOYasA LOCTaBKY 06pa3LoB BelyecT-
Ba C Hambonee MHTEPeCHbIX y4acTKoB. K TakoBbIM OTHOCATCA Y4acTKW,
Ha KOTOPbIX AWCTAHLUMOHHBIMU METO4AMMU 3aperncTpupoBaHo MNpPUCYT-
CTBME BOAbl W JIETYUYMX; Yy4acTKMW, MepcrneKTUBHbIe Ana oTéopa o6pas-
LuoB Hanbonee ApeBHMX Mnopofd. Ha JlyHe mMMmeeTcs OrpOMHBIA KpaTep
«Sought Pole —Aitken» gnametpom okono 2500 KM 1 rny6uHoin 13 Km.
Mpu ero o6pa3oBaHWW, BO3MOXHO, OblAM BCKPbITbl MOPOAblI HWXHEN
4acT¥ IYHHOM KOpbl MAW AaXe MaHTUU. KOHeYHOo, MHOT0 AaHHbIX MOXeT
OblTb MONYYEHO eLle MPU NOMOLM OpBMTANbHBLIX U NOCaf0YHbIX anna-
paToB: NoApo6HOe uccnefoBaHWe MarHUTHOTO NOJiA, FPaBUMeTPUYECKOe
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201 0' ABTOMaTMYECKKe annaparhbl

2020 opbuTanbhibie NOCAAOYHbIE AOCTABKA BEWECTBA Ha 3emnio

MunoTtupyemeie akcneanumm

o R A e iR )

" >2020 leonorua Suepretuuecime | | Nywnan Noxanbras MOHHTOPHHS
AcTpoduiuxa CHCTEMBI 6aza TPaHCNOPTHAR acrepougon
cucTeMa nnp.

MpoussoacTeo Ha [lyHe

Metannyp- WreHepHbie Awmuseckoe Ixcnepumen- Mstccmm
I I I >204 0 MyecKoe COOPYWEHHA NPOMIBOACTBO TansHan 8 rnyGoxui

Fe, Ti, Al { nobuiva KOCMOC

) ¢ Myt

IHe
'V >2060 KpynHomac wrabHele CXMKEHME renun TpaWcnopt *He
ropHogobbiBalowme W M3OTONHOE Ha 3emnio
onepaunu pasnenexue

Puc. 25.1. CragwniiHoe pa3BuTue ocBoeHusi JlyHbl. PaboTbl Ha kaxpolh nocne-
Aylollein cTagun BKAOYAT NpoAoXeHne paboT Ha npeflwecTBYOLWNX CTaAnsaxX

M XMMWUYECKOe KapTUpPOBaHWE, WCC/ef0BaHNWEe TEMJ0BOr0 MOTOKA, Celc-
MWUUYEeCKOoe 30HAMPOBaHME.

BTopasi cTagus npeanonaraeT WCMONb30BaHWE MUAOTUPYEMBIX
CpencTB v npe6biBaHWe yenoBeka Ha JlyHe. B 3TOT nepuog MoryT GbiTb
0CYLLeCTBNEHbI 6ONlee NOAPOGHbIE W LeNeHanpaBneHHble WCCNe0BaHMS,
ONs KOTOPbIX aBTOMATUYECKUX CPEACTB 0Ka3anochb HefOCTaTOYHO, B TOM
uncne 6ypeHue. NaBHbIM COfepXaHWemM pPa6oT 3TOro Mepuoja AOMKHbI
CTaTb OpraHv3auus NyHHoOW 6asbl U COOTBETCTBYIOLEN MH(PACTPYKTYpSI,
a TaKXXe pa3BepTbiBaHWE HAYUHbIX CTaHLUWMA, CUCTEM CNEXEHUS N MOHUTO-
PUHTa, KOTOpble MOTYT GbITb JOCTaBMAeHbl C 3eMIM KOCMUYECKUMM an-
napatamMmu. 3To NOTPeGyeT COOTBETCTBYIOLLEFO Pa3BUTUS KOCMUYECKNX
TPAHCMOPTHLIX CUCTEM.

Ha JlyHe MOXeT 6blTb pa3BepHyTa CeTb acTPO(U3NUECKUX MpuUGo-
pOB. HeKoTOpble N3 HUX UMEKT HefeNUMY0 60MbLUYI0 MacCy U Gonblumne
rabapuTbl, Hanmpumep, KPynmHOPa3MepHble MOHOMMTHbLIE 3epKana Tenecko-
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noB. HauunoHanbHbIl nccnegosatensckuin coset (National Research Coun-
cil, NRC) B CLUA paccmaTpuBaeT NPOEKT KOCMUYECKOro Teneckona c 8-
MeTPOBbIM 3epKajioM B pamkax nporpamMmbl Constellation. Takoin Tene-
CKOM MOXET OblTb YCTaHOBNEH B NIYHHON o6cepBatopuu. [ocTaBka no-
[JOGHbLIX rpy30B TpebyeT 1CMO0/b30BaHUA paKeT-HOCUTENen ¢ obTekaTenem
6onbworo Anametpa 1M 601bLWIONA rpysonogbeMHocTH. lMporpamma Con-
stellation, BkntoYaroLlas MPOEKTbI NUIOTUPYEMbIX MONETOB K JlyHe, npe-
JyCMaTpuBaeT WUCNONb30BaHWE TSKeNbIX pakeT Tuna Ares-V AvaMeTpom
10 M 1 rpysonogbemMHoOCTbI0 nopsagka 180 1. Ha JlyHe peanun3yembl CTa-
LMOHapHble pagnouHTepdepomMeTpbl ¢ 60nbLIOK 6a3oi. NRC nogaep»xu-
BaeT npoekT DALI (Dark Ages Lunar Interferometer) — pa3melyeHne Ha
o6paTHOW cTopoHe JlyHbl paguoTeneckona-nHTephepomMeTpa.

Ha atoli cTaguu JOMKHbI 6biTh 3a/10XKEHbI OCHOBbI IOKA/IbHON NyH-
HOV 3HEPreTUYeckKoin cuctembl. [oCTynHas Ha JIyHe CONMHeuyHas 3Heprus
JenaeT o4eBMAHLIM MUCNOMAb30BaHUE (HOTOINEKTPUYECKMUX CUCTEM B Kaue-
CTBE OCHOBbI JIYHHOI 3HEPreTUKWU. BO3MOXHbLI U Apyrue MeTofbl KOHLEeH-
TPUPOBAHUSA CONMHEYHOW 3Hepruu. HekoTopble YCTpOWCTBA U CaMOXOf-
Hble MalWHbl AO/MKHbI UMETb WHAMBUAYANbHbIE UCTOYHUKW 3HEPTuUK.
KpynHble npoussoacTea B 6yaywiem 6yayT, BepPOATHO, MUTATbCS OT LeH-
TpasbHbIX MOLWHbLIX HOTO-31eKTPOCTaHLUNA.

Co3fiaHne TeneKOMMYHUKaUWOHHOW W HaBurauumoHHon cetu. OT-
CyTCTBMe Ha JlyHe rno6anbHO OPUEHTUPOBAHHOIO MArHUTHOMO MONsA WC-
K/M0YaeT BO3MOXHOCTb MCMOMb30BaHUA NpubOPOB TUNa Komnaca, a OT-
CYTCTBME MOHOC(EPBI fONYCKAeT KOPOTKOBO/IHOBYIO PajMoCBA3b TOMbKO
B npefenax npamon BuAMMOCTUW. Mo3ToMy Ha JlyHe ¢ camMoro Havana ee
OCBOEHUA A0/MKHA OblTb CO3fjaHa CUCTEMA CBA3U U MO3ULWOHUPOBAHWS,
OCHOBAHHas Ha CUCTEME NTYHHbIX OpOUTaNbHBIX CMYTHUKOB.

[onxHa 6bITb pasBepHyTa /loKanbHas TPaHCMOpTHas cucTtema, Mno-
3BONAIOLLAA MepeMelaTbCad Kak Ha 60nblive, TaK U Ha Mable paccTos-
HWS Ha TYHHOW MOBEPXHOCTMU.

TpeTba CTafguAd — 3TO KAYeCTBEHHO HOBbLIW 3Tan OCBOEHMWSA JIyHbI.
B ocHoBe ero — co3faHue Ha JlyHe cOBCTBEHHON MPOWU3BOLCTBEHHOIA
6a3bl. O4eBUAHO, YTO OCBOEHME JTyHbl HEBO3MOXHO 6e3 pa3BepTbiBaHUA
Nnpou3BoACTBa Ha camoil JlyHe. TOMbKO Ha MepBOHayanbHOW CTaguu
BO3MOXHO WCMO/b30BaHWe MaTepuanoB U 060py[oBaHUs, LOCTaB/IeH-
Horo ¢ 3emnun. Bnocnefcteum fOMKHO 6bITh pasBepHYTO COBCTBEHHOE
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Puc. 25.2. O606ueHHan cxema Npon3BoACTBa Ha JlyHe

npon3soAcTso. OHO BK/HOYAET, MPEXJe BCero, NPOM3BOACTBO TAXKENbIX
KOHCTPYKLMWIA, a TaK)Xe 3HEpPreTM4eckKoe 1 TOMANBHOE NMPOM3BOACTBO. Ha
NyHe umetotcsa Ti, Fe, Al. OHM MOryT cTaTb OCHOBOW MeTannypruve-
CKoro npoussoactea. NNoMMMO MeTansn0B NMPOM3BOACTBO CTPOUTENbHbLIX
MUHepPanoB MOXET OblTb OCYLLECTB/IEHO 3a CYET CM/aBfIeHWUsA CU/IMKAT-
HbIX MWHepasnos.

O6uwasn cxema Mpou3BOACTBa Ha JIyHe MOXET WMeTb Npuban3mn-
TenbHOo cnegyrowmii Bua: (puc. 25.2). Ecnn Ha JlyHe ecTb Boga, TO OHa
MOXET CTaTb HEMNoCPeACTBEHHbLIM WCTOYHMKOM MPOM3BOACTBA BOAOPOAA.
Ecnn HeT — TO BOZOpOA npuieTcs L06bIBaTb MYTEM W3BNEYEHUA UM-
NaaHTUPOBAHHOIO COJfIHEYHBLIM BETPOM BOAOPOAA W3 SIYHHOTrO peronura.
3Ty TEXHONOTUIK C Camoro Havana uenecoob6pasHo COBMECTUTb C Tex-
Ho/Morueli M3BNeYeHNa NyHHoro ‘He.

Bogopos HeobXoaum NS OpraHM3auuu npakTUYecKn BCeX Mpous-
BOACTB. MMpoussofcTteo metannos Fe, Ti, Al TpebyeT BoCCTaHOBUTENb-
HbIX TexHoMormit. OfHOBPEMEHHO C BOCCTaHOBNEHWEM MeTannos 6yayT
npou3BOANTLCA BOLA W YINeBoAOpOAbl. 1py WU3BNEYEHUM NETy4ux wus3



276 25. JlyHa — B KauyeCTBe HaUMOHabHOW NpOrpammbl

NYHHOrO peronuTta 6yayT BblgenAaTbCa a3oT, COeAWHEHWS yrnepoja u ce-
Pbl, KOTOPble MOXHO OyfAeT MCcnonb30BaTh 415 MPOM3BOLCTBA NiacTMacc
N SPYTrUX XMMUYECKUX MAaTepunasnoBs, a TaKXXe PakeTHOro TOM/mMBa.

HanaxuBaHne npOW3BOACTBA 3/IEMEHTOB KOHCTPYKLMMW pakeT W
MYyCKOBbIX YCTPOWCTB Ha JlyHe, BMecTe C MPOW3BOACTBOM TOMIMBA U
OKMCANTENSA, OTKPOIOT MyTb K WMCMOMb30BaHMIO JlyHbl B KayecTBe (op-
nocTa MCCNefoBaHMS U OCBOEHUS Aa/ibHEro Kocmoca. Ha moi B3rnsag,
npegBaputenbHoe ocBoeHMe JlyHbl siBNsieTcs 06s3aTenbHOM npeano-
CbINIKOW K NiaHOMEPHOMY MUIOTUPYEMOMY OCBOeHMIO Mapca.

Ha aToli ctagnm noTpebyeTcsa Hapsgy C YCTPOWCTBOM NYHHbIX 6a3
CO3faHue CTaluMOHapPHbIX XWUAbIX KOMMIEKCOB. XOTA 60/bLIMHCTBO pa-
6ounx onepaumii Ha JlyHe 6yAeT OCYLLECTBAATLCA aBTOMaTaMM, MepPexop
K KpynHOMaclwTabHOMYy OCBOEHMIO JIyHbl MOTpebyeT NOCTOSHHOIO Npu-
CYTCTBUA Ntofel. VIM AONMXKHbI O6biTb CO34aHbl HOPMasbHble YCN0BUA 415
XKU3HW, B TOM 4YMC/e OpraHunsaums JocTaTtoyHO 06LWMPHOro cBOBOAHOMO
NpOCTPaHCTBa, B KOTOPOM 4YenioBEK MOr Obl Haxogutbca B 6osiee wuam
MeHee NMpPUBbLIYHOA 06CTaHOBKE.

B kayecTBe OTAeNbHOW YeTBEPTON CTaguMm OCBOEHUA JIyHbl A Bbl-
[lenst0 pasBepTbiBaHMe A06bI4M renus-3 Ha JlyHe. Bce ctaauy uccnepo-
BaHWA W 0OCBOEHMS JIyHbl LOKHbI fepXaTb Ha npuuene 3Ty 3agauy,
MOArOTaBNMBas COOTBETCTBYHOLME NOAXOAbl K Hel: reonoropassefoyHble
paboTbl, MPOEKTUPOBaHMWE W WCMbITaAHWE OTAENbHbIX 3/1EMEHTOB 060py-
[LOBaHUS U TEXHO/OTMYECKOr0 KOMMJ/eKca, 3KCMepuMeHTabHble uccne-
[OBaHUS N NUNOTHOE NPOM3BOACTBO.

AprymeHTbl B MOMb3Yy UCMOMb30BAHUS Tenus-3 MPUBOAWUINCL MHON
HEO4HOKpPaTHO. OHM KPaTKO W3/10XeHbl B OLHOM W3 MPeALIeCcTBYHOLWMX
pasgenoB. enuin-3 — 3HepreTuyeckn 3NPEKTUBHBIA, 3KONOTUYECKN
YNCTbIA U Heucyepnaemblii UCTOUYHWUK 3HEPTUM ANS 3eMASH B OyAYLLEM.
OpraHusayusa fobblum ero n AoCTaBKM Ha 3em/to — camas rpaHgmos-
Has no macwTabam U camas 3HauyMTesbHas No CBOMM CleACTBMAM 3aja-
4ya 0CBOEHUA J1yHbI.

B none 2009 r. TEOXW HanpaBun akageMuky-cekpetapto OTaeneHuns
Hayk 0 3emne PAH n B CoBeT no kocmocy PAH npegnoxeHue «O Bbibope
,ccnegoBaHmsa 1 ocBoeHUs JIyHbl" B KayecTBE NMPUOPUTETHONW Hauuo-
Ha/bHOW KOCMWYECKOW nporpamMmmsl Poccumu» C Lenbio HanpaBieHUs ero
B CoBeT no Kocmocy PAH ot nmeHn OTheneHns Hayk o 3eme.
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YUPEXIEHVE POCCUINCKON  AKALEMUN HAYK
OPAEHA JIEHWHA W OPAEHA  OKTSIBPbCKOM PEBOMIOLN
WHCTUTYT TEOXUMUW W AHAJIMTUYECKOA XUMUM wm. B. W.  BEPHAJICKOIO
PAH(TEOXM PAH)

Poccuiickas  ®egepaumsi, 119991, r. Mocksa, yn. KocbirmHa, fgom 19
Ana  TenerpaMm: MockBa, B-334, TEOXW PAH.  TenetoH: (495) 137 41-27.
Tenecpakc:  (495) 938 20 54. 3n. nouta: geokhi.ras@relcom.ru

MpennoxeHue
0 Bblbope «/iccnenoBaHns U 0CBOEHUS JTyHbI» B KadecTBe

I'IpI/IOpVITETHOVI HaLI|I/IOHaJ'IbHOI7I KOCMUYECKOW nporpamMmmsl Poccum

MpMOpPUTETHOCTL MCCNEA0BaHNA Y OCBOEHWS JlyHbl B ONITOBPEMEH-
HO KOCMMWYeCKOin nporpamme Poccuu onpegensieTca cnefytowumi nono-
XEHUAMM.

1. ViccneoBaHUs XMMUYECKOTO COCTaBa, BHYTPEHHEro CTPOeHWsA, Mpo-
VICXOX/EHNS N Te0NOrMYecKoid UcTopum JIyHbl UMEHOT NepBOCTeNeHHOE 3Ha-
YeHue 419 pelleHns (hyHAaMeHTabHbIX Npobnem Hayk o 3emne. MpuHUp-
NuasibHble BOMPOCHI 3apoXaeHus 6rocdepbl, 06pa3oBaHWA OKeaHa, cocTasa
paHHeil aTMocepbl U T. M. MOFYT BbITb PeLLEHbI TOMLKO MPY M3YYeHWUN CHC-
TeMbl «3emna — JlyHa» B LiEfIoM, NpUYeM marepuasibHble CBUAETENbCTBA MNep-
BbIX 500-700 M/H NET pa3BMTUA 3TOI CUCTEMbI UMEKOTCS TOMbKO Ha JTyHe.

2. JlyHa fBNsieTCs eCTECTBEHHOM OKO/I03eMHOI NaT(opMOii, KoTopast
MOXET ObITb MCMONb30BAHA NS PELLeHNs LUMPOKOro Kpyra 3agad: (1) mo-
HUTOpWHIa acTepoMAHON OMacHOCTM U CTPOMTENLCTBA CWUCTEM, MPOTUBO-
[EeCTBYIOLLMX acTepOMAHOA OnacHOCTM, (2) CTPOWUTENbCTBA FUFaHTCKUX
pagnoTeNnecKonoB M CPeacTB HabMoaeHUA raybuH BceneHHow, (3) Habto-
[EHVS N CBOEBPEMEHHOrO OMOBELLEHNA O BO3MOXHBIX KaTaCTPOPUUECKUX
ABMEHUAX U coObITUAX Ha 3emne, (4) uUcronb3oBaHWA JlyHbl B KayecTse
KocMofpoma MNpu UcciefoBaHUM fanbHero KoCcMoca.

3. Ana Poccumn JlyHHas nporpamma sIBASETCA NPUOPUTETHON Takxe C
TOYKM 3PEHUA WMEIOLLErocH Y Hee OnbiTa WM TEXHOMOMMYECKOro 3afena.
Poccus ABnsieTCA €AMHCTBEHHOM CTPaHOM, OCYLUECTBMBLUE/ MOAHOCTbIO
aBTOMaTW4ecKmWiA Bo3BpaT BellecTsa ¢ JlyHbl (JlyHa-16, JlyHa-20, JlyHa-24).
B aTom oTHOLIEHWM OHa npeBocxoguT JocTmkeHns HACA, Lo6uBLmMXcS
ycnexa B MUIOTMPYeMOI NporpammMe MccnefoBaHus JlyHbl, HO He UMeto-
LUMX OMblTa aBTOMATUYECKOro BO3BpaTa C JlyHHOW MOBEpXHOCTU. Poccusa K
CerofHAWHeMy [HIO OTCTa/la BO MHOTMX Harpas/ieHNAX KOCMUYECKUX WC-
cnegoBaHuin. OcBoeHWe JIyHbl SBNAETCA MPAKTUYECKN eAWHCTBEHHOW HU-
LLeil, B KOTOPO/ OHa MMEET BO3MOXHOCTb PeasibHO JOCTUYbL JIMAVPYIOLLErO
MONOXEHUS.
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4. JlyHa SBNseTcA eAMHCTBEHHbIM TenioM B COMHEUYHON cucTeme, Ybi
MUHEpa/IbHble Pecypcbl MOTYT ObITb NPAKTUYECKM UCTMONb30BaHbI. B ToM
yucne JlyHa ABNAETCA UCTOYHUKOM ‘He, 1Cronb3oBaHMe KOTOPOro B 3KO-
NOTNYECKN YMCTOW TEPMOALEPHOW peakumy NpPeLcTaBnseTcs B CTpaTeru-
UECKOW NepcrneKTMBE pafuKa/ibHbIM MYTEM PELUEHUS 3HEepPreTUYecKoi
npo6aemMbl 3eMHOV LMBUAU3ALMK, COBMECTUMbIM C COXPAHEHWEM OKpYy-
Xatoueid cpedbl. NMPOMEXYTOUHOE OCBOEHME PECYPCOB BK/IHOUAET TaKKe
ncnonb3oBaHue nyHHoro Fe, Ti W gpyrux nerko LOCTYMNHbIX Ha JlyHe
3/IEMEHTOB [/19 COOPYXXEHWS HA MeCTe MACCUMBHbIX KOHCTPYKLWIA Npu uc-
Monb30BaHUM JIyHbl B KayecTBe KOCMOLPOMA [/ WUCCef0BaHUA fasbHe-
ro KOCMOCa, CO3[4aHusA NMYHHbIX 6a3 M WHbIX 3MEMEHTOB XO03AWCTBEHHON
NHDPaCTPYKTYpbI.

5. NccnepgosaHne JlyHbl Hanbonee a(heKTUBHO C TOYKM 3peHns u-
HaHCOBbIX 3aTpar. [ KOCMWUYECKMX 3aryCcKoB K JIyHe MOryT WCrosb30-
BaTbCA 3KOHOMWYHbIE paKeTbl CpefHero kniacca. B ycnosusx noka elie
CPaBHWTE/NBHO OrpaHWYeHHbIX (MHAHCOBBLIX PecypcoB Poccum Hemao-
B&)XHOE 3HaueHVe MMET rMOKOCTb B BblGOpe faTbl 3aMycka, a Takke He-
MPOSO/MKUTENBHOCTL BPEMEHW MEXLY 3aryCKOM W MOMyYeHWeM pesysbTara
B Mmccuax K JlyHe.

6. OcBoeHWe JlyHbl CO34aeT OCHOBY A/ PasBMTMS POCCUIACKOWA Mpo-
rpamMmMbl MUIOTUPYEMbIX MONETOB. BaXHEALLMM 3M1eMEHTOM 4ONTOBPEMEH-
HOI Mporpammbl UCCNEAOBaHWA U OCBOEHWA JTyHbl ABNSETCA CO34aHMe Ha-
[EXHOr0 1 3PheKTUBHOr0 TPAHCMOPTHOrO MOCTa Mexay 3emneli u JIyHoiA,
obecrneuvBaroLLEro NPUCYTCTBME YenoBeka Ha JlyHe. BHe 3T0i nporpaMmbl
y NWI0THPYEMbIX MOMETOB HET Lienieco06pasHoi NeperneKTmBbI.

7. MproputeTHOCTb JTYHHO MpOrpammbl He WCKTHOYaeT uUcciefoBa-
HWE KOCMWYECKOro MPOCTPaHCTBA B APYrMX HanpasneHusx. B 60nbLUMHCTBE
CNy4aeB LienecoobpasHo OCYLLECTBATL UX B PaMKax MEXAyHapoHOro co-
TpyAHWYecTBa. VccrenoBaHns M 0cBOeHWE JTyHbl BKIHOYAIOT PAL HayUHbIX,
TEXHUYECKUX 1 NPaBOBbIX MPUOPUTETOB, KOTOPbIE CYLUECTBEHHbI C TOUKU
3PEHMA HaWMX HaLMOHaIbHLIX MHTepecoB. [Moatomy JlyHHas nporpaMma
JO/MKHA OblTb HaWed HauMOHa/IbHOW NPOrpamMmMoii, B KOTOPO MeXayHa-
POLHOE COTPYAHWUYECTBO JO/MKHO MPUB/EKATLCA NMULLbL B TON Mepe, B Kakoi
OHO Croco6CTBYeT 60/ee 3MEKTUBHOMY U IKOHOMUYHOMY LOCTVDKEHWIO
Leneld, NpesyCMOTPEHHbIX HaLMOHabHOM NPOrpamMmmon.

Hupexrop Uucrutyra

/::""&'TZD‘%

AKaeMHK —— 9. M. Tanumos



MAPC NN NYHA

MnaHWpoBaHMe KOCMWYECKUX WUCCNef0BaHUIi cTpagaeT cnabol
NPMBA3aHHOCTbLIO K KOHKPETHbIM HayuyHbIM 3afjadam. B pgonrocpou-
HbIX nnaHax Pockocmoca npucyTcTByloT ¥ JSlyHa, n Mapc. Pykoso-
antens Pockocmoca A. H. lNepMUHOB cuyMTaeT, 4TO «nepsas Muo-
TupyemMas 3KcneguumMs C nocagkoll Ha JlyHe MO>KeT COCTOATbLCA B
2025 r. PassepTbiBaHMe 00MTaeMoin 6asbl Ha MOBEPXHOCTM  JlyHbl
npegnonaraeTca nposecTu B nepuof ¢ 2027 no 2032 r. [unoTupye-
Mblii noneT Ha Mapc MO>KHO ocyuwecTsuTb nocne 2035 r.» (Hoso-
CTM KOCMOHaBTUMKK. 2007. Ne 10. C. 29). A 3auem? [llnaH BO3HUKaeT
Ha OCHOBE aHanu3a LOCTUIHYTOr0 M HOBbIX 3afay, KOTOpble BblTeka-
10T M3 pelleHns NpeflecTBYOWMX 3a4a4y. Kak MOXHO MAaHMpoBaTh,
He BbIMOMHUB HW OAHON 3afayn? Y Hac faBHO cpopmynuMpoBaHa 3a-
favya — YACHWUTb BHYTpPeHHee CTpoeHue JIyHbl ¥ NpubAn3nTbCa K Mo-
HUMaHWIO MPOUCXOXAEHUA cucTeMbl «3emns — JlyHa» (NpoekT «J1yHa-
no6»). Takxke f[aBHO cPopmynMpoBaHa 3agavya — YSICHWUTb, 0OWMUM
WIN pa3NnyHbIM fBNseTcA reHesuc Mapca v ero cnyTHuka ®oboca u
NpM6N3NTBCA K NOHUMAHUIO MeXaHW3mMa akkymynauuum nnaHeT (npo-
eKT «®060c-IpyHT»). HY)KHO nony4nTb pesynbtar. Torga cTaHeT sic-
HO, KaKOBbIMW JO/MKHbI ObITh Clefylolimne LWarn, YTo OKaXeTca npu-
OPUTETHLIM C TOYKMW 3PEHUSA PasBUTUA HayKu: NUNOTUPYEMbIE 3KCMe-
AULUN AN WHbIE MOAXOAbI.
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Celiyac npoucxoguT (GopMMpoBaHWE [LONTOCPOYHOK MpOrpaMmbl
KOCMWUYECKNX MccnefoBaHnini Ha nepuog 2010-2025 rr. BaxHo He owwu-
6uTbcA. BaxHO u3bexaTb Tex MPOCYETOB, KOTOpble npuBenn K 6Gec-
NNOAHbIM YCUNNAM B KOCMMYECKOI Hayke B TeuyeHue nocnegHux 20 ner.
B Akajemuny HayK HY)XHO cfienatb Tak, 4Tobbl KOprnopaTuBHbIe WH-
Tepecbl WAW 4YacTHble aMbuuMym He AOBAENN Haj OO0BbEKTUBHONA
OLEHKOW Hayu4HbIX M rocygapCTBEHHbIX NPUOPUTETOB. Takasa onac-
HOCTb, K COXaJleH1I0, 0CTaeTcH.

KopeHHbIM BOMPOCOM Hay4YHOW KOCMWYECKON cTpaTerun ABnsetcs
BbIGOp Mexay Mapcom u JIyHON B KayecTBe MPUOPUTETHOrO 06bEKTa
Oyoywmux nnaHeTHbIX MccnefoBaHMil. Mapc npeanoyTUTeNbHee ANS
(PM3NKOB WM aCTPOHOMOB, MOCKONbKY fafnbHWii KOCMOC npeAcTaBnser
60/blie BO3MOXHOCTEA A1 M3YYEHMSA MOMeiR, n3nyyveHwid, HebeCHOM
MeXaHukn. Mapc npeanoyYTUTeNbHen ANA NUAOTUPYEMON KOCMOHaB-
TUKW, TaK KaKk MNOCTaHOBKA [0CTATOYHO OTAaNeHHOW Lenu Hagonro
obecneynBaeT COOTBETCTBYHOLLYO (UHAHCOBYI MNOALEPXKKY MOArO-
TOBKM W WUCMbITAHWSA NUAOTUPYEMOM TEXHUKM U KOCMOHaBTOB. Ceiluac
NUNOTMPYEMAs KOCMOHABTMKA KakK pa3 WCMbITbIBAET KPU3UC LENN.
Mapc npegnoutuTenbHeid Ans U3yvyeHUs MeAnKO-6MONOrnyYeckmMx npo-
6nem, NOCKOAbKY NO3BOJMIAET B NOPSAKE MOATOTOBKW K A0NTOBpPEMEH-
HbIM NUAOTUPYEMbIM MOMeTaM CTaBUTb 3KCMEPUMeHTbl Ans Habnwge-
HWUSA 4YenoBeEKa B YCMOBUAX, UMUTUPYIOWNUX LNUTENbHbIE KOCMUYECKME
nepenetbl. OAHaKo, €cnyW CNPOCUTbL NpeAcTaBuTenell 3TUX HayUHbIX
COO06LLECTB, YTO M 3a4EM HYXHO M3yyaTb Ha Mapce, TO BPAL 1M MOXHO
OyfeT nonyyYnTb BHATHLIA M KOMMETEHTHbIA OTBeT. W3yuyeHne cobeT-
BeHHO Mapca, Kak nnaHeTbl, Kak reosorM4eckoro Tena, He fBAseTcs
MX Lenblo. Mapc HyXeH Kak (hnar, nonb3ysacb KOTOPbIM MOXHO MOny-
UNTb (DMHAHCMPOBaHWE AN Pa3BUTWUA UCCNELOBaHWUA B WHTEPeCcyLmnx
MX HanpasfeHusX.

WHTepecyeT nn Mapc cob6cTBeHHO nniaHeTonoros? fa, Mapc Ham6o-
Nee VHTEePECHbI 06BEKT 418 MNAHETHbIX UCCNefOBaHNUiA, Npexae BCEro, ¢
TOYKW 3PEHUA PEKOHCTPYKLMUWM €ro paHHeid NCTOpMKM, KoTopas Morna 6biTb
BECbMa NOX0Xka Ha paHHI nctoputo 3emnn. Ha paHHem Mapce, Tak xe
Kak Ha 3emse, MOram 6biTb YCNOBUSA, MOAXOAALLME AN BOSHUKHOBEHUA
Xu3Hn. AmepukaHubl (NASA) BMecTe C €BPOMEWCKMMK MapTHepamu
(ESA) 3a nocnegHue 15 neT chenann 60MbLIOKA Wwar Bnepes B N3yYeHUM
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Mapca npy nomowm opbuTanbHbIX M MOCAfOYHbLIX annapaToB. WHGop-
Mauus, KoTopas morna 6bl 6biTb MOlyYyeHa HaMu OT MOBTOPeHWs W pac-
LIMPEHNS 3TUX MUCCNefoBaHuiA, He onpashbiBana 6bl 3aTpat. Cnegytowas,
NPUHUMNNANLHO HOBas WH(OpMaLMs MOXeT 6biTb MOAy4veHa nyTem OT-
6opa 1 gocTaBkM Ha 3emnto o06pasyoB BellecTBa Mapca. OCOBEHHO LEH-
HbIM 6bIN1 661 OTOOP KOOHOK NyTeMm OypeHwus. [locne 3TOro MOXHO 6blno
6bl chopmynupoBaTh 3afayu, KOTOPble CMOXET pellaTb 3dKCNefuumsa ¢
y4yacTMEM Ye/loBeKa.

Ho Takas nmporpamma CerogHs Ham He Mo cunam. Tem 6Gonee, 4To
ee peanusaumsa TpebyeT 3HAUYMTE/bHbLIX MPeABapuTenbHbIX U MOAr0TO-
BMUTENbHbIX MOMETOB M WCCNELOBaHWA, B KOTOPbIX Mbl CYLLECTBEHHO
oTcTtanu. Mo mHeHuto I. . PailKyHOBa, «npy MOMOLLM WMEOLIMXCS Ce-
FO4HA CpefcTB Mbl He CMOXKEM C06paTb Ha OpbUTE MOLHbIE KOHCT-
pyKuum gns noneToB K Mapcy» (HoBOCTM KOCMOHaBTUMKM. 2009. Ne 8.
C. 36-41). HyxHO co3gaHue HOBOTrO MOKOMEHUSI pakeT 60MbLIOK Tpy-
30M04bEMHOCTM. AMepuKaHLbl NpefHaszHayalT ana nonetos K Mapcey
pakeTy «Ares-V» rpy3onogbeMHoOCTbi0 -180 T. Y Hac nogo6HbIX npo-
eKTOB HeT. PUCK nunoTupyembiX NoNeToB K Mapcy Hem3smMepumMo BblLUE,
yem nonetoB K JlyHe. B gnutensHOM nonete K Mapcy Bo3pacTaeT Be-
POATHOCTb MONacTb MNofg 06/My4YeHMEe MOLWHbIX FanakTWYecKnX BCMbl-
LWeK, peakux, HO CMepTesibHO onacHbiX. B okpecTHocTm Mapca no-
BbILUEHA KOHLEHTpaLus onacHbIX A1 KOCMWYECKOro kopabns TBephbiX
yacTuy, GOpPMUPYHOLWMXCA NPW yAapHON (parMeHTauuu He60MbLINX
CnyTHMKOB Mapca. B cnyvae aBapuintHOi cuTyauumn Ha JlyHe unm B OKO-
NONlYHHOM MPOCTPAaHCTBE MOXHO OKa3aTb ObICTPYH) NOMOLbL C 3emiu.
B cnyuyae Mapca 3T0 npakTM4YeCcKW MCKNYeHo. ECTb rny6okme n Tou-
Hble pa3mbilWieHUs o npobnemax noneta Kk Mapcy B 0ny6AMKOBaHHbIX
CTaTbsiX KOCMOHaBTa M yyeHoro B. B. JlebegeBa (BaneHTuH BuTtanbe-
BWY — uneH-KoppecnoHaeHT PAH u aBaxabl repoii Cosetckoro Corosa,
B YMCMe MPOYEro COBEPLIMBLUMIA 211-AHEBHbIA OpOUTaNbHbIA NONET BO-
Kpyr 3emnu). MpucnywanTtecb K 3TOMy aBTOPUTETHOMY MHeHUKO (Jlebe-
nes B. B. I! Hayka n Xu3Hb. 2007. Ne 1; 2008. Ne 10).

ECNM NpUHATbL MapcUaHCKoe HanpaBfieHWe KakK NPUOpuUTeTHOe ce-
roAHs, TO eCTb 6ONbLUAS OMACHOCTb, YTO Mbl HE [OCTUTHEM LN U Mpw
3TOM Ha MHOro /et 3a6/oKMpyeM akTya/ilbHble KOCMWYECKMe WCCefo-
BaHMSA, KaK 3TO Cy4nnochb co «CnekTpamm»,
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OfHaKo Hayu4Hble W TexXHOMoruyeckme coob6LLeCTBa, KOTOpble
YNOMSAHYN, NPeACTaBAAOT aBTOPUTETHbIE CUJbl, KOTOPblE MOTYT OKa3aTb
B/IMSHNE HA pelleHns PYKOBOLCTBA W BacTeil.

B auBape 2009 r. coctosnocb paboyee coBellaHWe NpW agMUHUCT-
pauun MpesngeHTa Poccuiickoin depepauymn. 9 B HEM He y4vacTBOBar,
HO pacnonarakw 3akiuuTenbHbiM [MpoTokonoM. Tema coBeljaHus:
«[MepcnekTUBHbIE HanNpaBfeHWA KOCMWYECKOW MONUTUKU Poccuiickoit
depepaymm». BOT HeKOTOpble BbILEPXKKU M3 €r0 MOCTAHOB/AKLLLEN
yacTtu:

PaspaboTaTb crneusanbHyto (hbefepanbHylo LIEYEBYIO Mporpammy
«OCyLLECTBMEHNE MapCUaHCKOM akcrmeguumm»  Ha  2009-2025 rogbl...
Mpn Havane paboT B 2009-2010 rr. nepByld MapCUaHCKYK 3Kcneau-
UM MOXKHO ocywecTsuTb B 2020-2022 rr. ... Bo3mo>kHag cTOU-
MOCTb MpOeKTa MO OLEHKE YYaCTHWKOB coBelaHnsa {HasblBaloTCA
KOHKpeTHble (hamMuIuM y4acTHUKOB) cocTasnseT 23-27Miph  jonna-
pos CLUA.

B aprymeHTaumm B nonb3y BbiGopa Mapca B KauyecTBe MpUoOpUTET-
HOTO Hanpas/ieHWsi TOBOPUTCS, YTO 3TO MO3BOMUT:

OCYWECTBMTb  TEXHOMOTMYECKUA MpopbIB NyTeM CO34aHus  [ecAT-
KOB TbICAY HOBbIX TEXHOMOMUA, B TOM 4YMCME.. WH(HOPMALMOHHBIX,
YMpaBNeHnss HaBurauum W CBA3W... CO34aHME HOBbIX 3HEPreTUYECKNX
YCTaHOBOK [ [BUraTeubHblX CUCTEM UM CUCTEM >KU3Heobecneue-
HAS, B TOM U4MCMle HOBOTO Knacca SAEpHbIX PakeTHbIX, 3neKTpopa-
KETHbIX fABuraTeneil... CO3[aHMe HOBbIX CUCTeM c6opa, nepefaun W
npeobpasoBaHns COMHEYHON 3SHEPrvW... CBEPXNETKWX KOHCTPYKUWA Ha
6ase [OCTW>KEHWA B 065aCTU MaTepuaioBefeHNs W HaHOTEXHO/MO-
rWiA...  Guonormuyeckmx cucTem  {PKMU3HEODOeCneyeHne, paguaunoHHas
6e3onacHOCTb, MefuuuHa, 6WONOTWS, TeHHAs WH>KEHepusl, CeNbCKoe
X03SWCTBO U Ap.)...

Kpowme Toro B lNpoTokone rosoputc:

..OTMETUTb Ba>KHOCTb peanu3auun MPOEKTa NUIOTUPYEMOro Mo-
neTa K Mapcy [A7s pasBMTUS aTOMHOW MPOMBILLIEHHOCTU...
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..OTMETUTb, YTO WMEHHO NOCTAaHOBKA MEepPCrneKTUBHbIX 3ajad
B 06MacTV OCBOEHMS KOCMOCA, TaKOro YPOBHSA, KakK OCyLIEeCTBEHME
nunoTupyemoro noneTa K Mapcy, [aeT TOMYOK K pasBUTUIO BCEro
PaKeTHO-KOCMWYECKOIO KOMM/EKCa B LENOM, K pPasBUTUD CMEXKHLIX W
CO3[4@HNI0  MPUHLMMWANLHO HOBbIX OTpacneil NPOMbILAEHHOCT!...

JTa aprymMeHTauus He UMeeT MPAMOro OoTHoWweHWsa K Mapcy. Yno-
MAHYTble 3a4a4u, ec/in OHW UMeHT 3HaYeHWe, Hafo pewaTtb, He NbiTascCh
060CHOBbIBaTb UX HEOGXOAMMOCTbIO M3yyeHns Mapca.

EAVHCTBEHHbI aprymeHT, 3anucaHHblii B [1pOTOKOME, CBA3aHHbINA
COOCTBEHHO C uUccnefoBaHMeM Mapca, COCTOMT B TOM, YTO MWUAOTUpYe-
Mblii moneT K Mapcy «OTKPOeT MyTb K OCBOEHUI eAWHCTBEHHOW mnna-
HeTbl ,,3eMHOI rpynnbl " COMAHEYHOW CUCTEMbl, KOTOpas MOXKeT CTaTb
.DE3EPBHOI" NnaHeTol u4enoBeyecTBa». [pyrux 3agady, MnobyxaaroLimx
nccnefoBatb naaHeTy Mapc, y4acTHMKW cOBelaHWs He BMAAT. Moaro-
TOBKa Pe3epBHOI MAaHeTbl, NO-BUAMMOMY, CUMTAETCA OYeHb BaXKHOIA
LleNblo, TaK Kak 3TV clioBa NOAYepPKHYThI B [poToKONe.

3TOT AOKYMEHT cfiefyeT BOCNPUHUMATL cepbe3Ho. OH NoAroToB/eH
nof NaTPOHaXeM BbICOKON rocyAapCTBEHHOW WMHCTaHuuW. B yucne ero
YYaCTHUKOB NpeAcTaBUTENN KPYMHbIX OpraHu3aunii pakeTHo-KocMmuye-
CKOro KOMMEKca, B TOM YKCAe, K COXaneHuto, Poccuiickoli akagemmm
HayK. poTOKON 3aBepLUaeTcsi NOCTAHOBMEHWEM [AONOXMWTb O pesynbTa-
Tax COBellaHWs Ha 3acefaHmnm KomuTeTa [ocyaapCTBEHHON [ymbl Mo
HayKe U HayKOEMKUM TEXHONOTUsM.

WccnegoBaHne nnaHeTbl Mapc, 6e3ycnioBHO, MMeeT 60AbLUOe 3Ha-
yeHue Ans Hayku. Ho monbiTka noneta Ha Mapc, MUHys ocBoeHue Jly-
Hbl, 3TO — OMacCHbI/i MPbDKOK 4yepe3 nponacTb. OcBoeHue JIyHbl —
MOCT 4epe3 3Ty MponacTb, KOTOpbIA cAenaeT nonetbl K Mapcy 3KOHO-
MWUYECKN MPUEMIEMbIMWA N MeHee onacHbIMK. MnnoTMpyemble NOMeThl K
Mapcy, O4eBMAHO, COCTOATCA B 3TOM Beke. Ho ecnm roBopuTb O pasym-
HbIX CPOKax, TO 3TO MOXET NPOU30ITN He paHblue, Yyem yepes 40-50 ner.
Y Hac cthopmmupoBasncs CBOM MOAX04 K mccnefoBaHUio Mapca — uvepes
npoekT «®oboc-MpyHT». JlabopaTopHble MCCNeAoBaHUA BewecTBa W3
30HbI Mapca gafgyT OTBeTbl Ha MHOrMe BOMPOChl, KOTOPblE CTOAT nepeg
nccnegosatenamu Mapca. Ham Hy)XHO M03ab60TUTbCA O HafEXHOM K
3(heKTUBHOM WCMOMHEHUN 3TOr0 MpoekTa. [lonyyYeHHble pe3ynbTaThl
JafyT BO3MOXHOCTb NPaBWALHO CNJaHWMPOBaTb AanbHelilne nccneao-




284 26. Mapc wm JlyHa

BaHWs Mapca. Mo3ToMy, eCnu roBopuTb 0 CTpaTerun UCcnefoBaHUin Ha
nepuog 2010-2025 rr., To cnegoBano 6bl yKasaTb, YTO MCCAefOBaHUSA
Mapca ocTalTca B 4uc/le HaWMX NPUOPUTETOB, a LENN, CPOKU U
MEeTOAbl MccnefoBaHUA 6yayT onpefesieHbl Ha OCHOBe Pe3y/nbTaToB,
NoSly4YeHHbIX MNPU BbINOSHEHUU nNpoekTa «Poboc-MpyHT». O TOM,
Kakue pes3ynbTaTbl Mbl XAEM OT 3TOM Muccumn, 6bI10 NOLPOBHO CKazaHo
B MpeALLecTBYIOLWNX rnaBax.

Ecnm Mbl CMOXEM YCMELIHO BbINOAHWUTL NporpaMmy «®Poboc-IpyHT»,
Hall BKNaf B MeXAYyHapofHble ycunua no wuccnefosaHuio Mapca 6yget
O4YeHb BecoM. BonbLIOK BKNag yxe chenanu v nnaHupyoT caenats CLUA
N CTpaHbl EBPOMENCKOro KOCMWYECKOro areHTcTea. Mapc fBnsetcs Hau-
6onee nNoaxo4AwMM OOBLEKTOM AN MEXAYHAPOAHOro COTPYLHMYeCTBa.
BbINOMHWMB TaKoW NPOeKT, Kak «Po60C-IPyHT», Mbl KaK PaBHOLLEHHbIE U
paBHOMpaBHble NapTHepPbl MPUCOEAUHUMCA K MeXAYHapOLHOMY C006-
LecTBY B uccnegosaHmm Mapca.

[pyroe peno — HauuoHanbHaa nporpamMma. B KauvecTBe Hauwuo-
HaNbHOW nNporpaMmbl KOCMWYECKUX WCCNefoBaHWiA, S y6eXxAeH, Mbl
JOMKHbI U3bpaTb — uUccnefoBaHUe U ocBoeHWe JyHbl. HaumoHanbHas
nporpaMMa He O3Ha4yaeT, YTO Mbl OTKa3blBaemMcsi OT MEXAYHapOoLHOro
COTPYLHMYECTBa B ee OCyLleCcTBAeHUN. HO 3TO 03HAYaeT, 4YTo Mbl Bbl6U-
paeM Takue (hOpMbl MEXAYHapO4HOro COTPYAHMYECTBa, KOTOPble Cno-
COOCTBYIOT BbIMOMHEHWNIO HALIMX NMPUOPUTETOB N HaLIMX 3ajaud.

B anpene 2009 r. cocTosincs 06beAMHEHHbIH Hay4YHO-TEXHWUYECKNIA
coBeT Pockocmoca u LUIHWWMMaw. 3acegaHuve 6bIN0 NOCBSILLEHO TOW
Xe Teme: MepcnekTuBam pas3BUTUSA OTEYECTBEHHOW KOCMOHABTUKM U
KOCMUYecKuUx mnccnefoBaHuidi. Mo cyTn gena ato 6blia JOBOMBHO Npej-
CTaBUTeNbHaa KoHepeHUua. Benu sacefaHue 3aMecTUTENb FeHepasib-
HOro AupekTopa Pockocmoca Butanuit AHaTonbeBWY [laBblg0B M He-
[laBHO Ha3Ha4eHHbIN HOBbIM gupekTop LUHWWMaw I. I'. PalikyHoB. OT
Poccuiickoid akafemMunm Hayk foknaf 6bin npeAcTaBfieH akafeMUKOM
1. M. 3eneHbiM (B Moeil noBecTn JleB MaTBeeBUY MOSIBNSETCA B Pas3HbIX
3BaHMAX, CTaTyC akageMuka oH nonyuymn B 2008 r.). B goknage akage-
Muka J1. M. 3eneHoro uccnegoBaHme Mapca 6bi10 Ha3BaHO [N1aBHbIM
NPUOPUTETOM MIAHETHLIX KOCMWUYECKUX MCCnefoBaHWi. H ¥ akafemuk
M. A. MapoB BbICTYNUAN C BO3paXeHUAMU. Mbl NpoCUIN BKNKUYUTL B
peweHne CoBeTa cnegytolmne npegnoxenns FrEOXU:
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Mpenno>keunss OnS BKNOUEHUS B MNPOEKT peLleHus
coemecTHOro 3sacegaHna HTC Pockocmoca un LMANNMa,
8 anpena 2009 r.

1. PaccmaTpueaTb UCCnefoBaHne M 0cBoeHMe JlyHbl B KauvecTse
CTpaTernyeckoin HauWoHanbHOM nporpammbl Poccum B KOCMoCe.

2. MNpocnTb pykoBoACcTBO «PockocMoca» BHeCTW B [pasuTenb-
CTBO Npefio>KeHNe O KOPPEKTUPOBKE mnpoekTa «JlyHa-Inob», npe-
QYCMOTPEB  AOMOMHMTEYbHbIA  3amycK, ObecrneuvBaloWMin  [OCTaBKy
BewecTBa C JlyHbl.

3. OpraHnsoBaTb 3PEKTUBHO  AEACTBYIOLIYIO  MUAOTUPYEMYHO
TPaHCNOPTHYID cucTemy «3emns — JlyHa», C LUeAbl0 MNOArOTOBKM
CTPOUTENbCTBA NYHHOI  6asbl.

4, PaccmaTprBaTb Mapc B KayecTBe MNEPCNEKTUBHOIO 06bekTa
nccnefoBaHnic. Bompoc 0 KOHKPeTHbIX hopmax yyacTwsi Poccum no-
CTaBWTb B 3aBUCMMOCTb OT MONYYEHWSt HAYYHbIX Pe3ynbTaToB Mpo-
ekTa «®oboc-IpyHT».

5. MpuHATb HeOOXOAMMbIE Mepbl K BCECTOPOHHEMY UCCNefoBa-
HUIO AO0CTaBNEHHOro Ha 3emni0 BewecTBa C doboca Ha BbICLIEM CO-
BPEMEHHOM  YPOBHE.

Ha coBewaHnmn npefcrtaBuTeNlb POCKOCMOCa NOKasan CMCOK OpraHu-
3auunii, He NpeACTaBMBLUMX A0 CUX MOP CBOMX MPEA/IOXKEHWNIA B opmupye-
MbIiA NepCNeKTUBHbIA NAaH KOCMUYECKMX UccnefoBaHuii Ha nepunog 2010-
2025 rr. B uncne He npeAcTaBMBLUMX CBOEro MpoeKkTa bGbina ykasaHa u Poc-
CUICKan akagemns HayK. Y MeHsl 3TO Bbi3Basio GECMOKONCTBO, TaK Xe KaK K
HaMeTMBLUAACA, Ha MOI B3rnag, HeonpaBfaHHas TEHAEHUWS COPUEHTMPO-
BaTb Ha MapC pPOCCUICKYI0 KOCMMYECKYHO nporpammy. [pn NMYHOR BCTpe-
ye ¢ Mpe3ungeHTom PAH HO. C. OcunoBbIM A pacckasan 0 CBOMX OMaceHusax
1 nepefan emy MMCbMO, C KOTOPbLIM S XOTen 6bl 06paTuTLEA K YneHam [pe-
angmyma PAH. HOpuin CepreeBudy ¢ NoOHMMaHMEM OTHECCA K MOMM [0BO-
[am, HO He COBETOBa/ MOAHMMATbL BONPOC Ha pe3nanyme 4O TOro, Kak OH
6yget npopaboTaH 1 06CYyXAeH co cneunanuctamu. K coxaneHuto, nogoo-
Hoe 06cyXaeHne B AKaLeMUN HE COCTOANOCH, & Yepe3 HEKOTOPOe Bpems S
y3Han, 4yto B POCKOCMOC MOCTYNUA MPOEKT NpeanoXeHuii Poccuitckoit
aKkafieMMn Hayk 0 cTpatermm (yHaameHTaNbHbIX KOCMUYECKMX uccnefoBa-
HWIA Ha nepmog Ao 2020 r. TekcT ero nonan Ko MHe Heo(hULMNaIbHO.

B 3T0li cBAI3M A HanpaBW/A MUCbMO aKaJeMUKy-cekpeTapto OTaene-
HMA HayK 0 3emse akagemuky Onery AnekcaHgposuyy [nnko.
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YUPEX/JEHWE  POCCUMCKOM  AKALEMUM HA YK
OPIEHA JNIEHWHA U OPAEHA  OKTSIBPbCKOV  PEBO/IOLIMN
WHCTUTYT TEOXUMUW W AHAMTUYECKON XUMUW um. B. WU.  BEPHAACKOTO PAH
(TEOXW  PAH)

Poccuiickas  degepauns, 119991, r.  Mockea, yn. KocbiruHa, gom 19
Ana  Tenerpamm:  Mocksa, B-334, TEOXW PAH. Tenedon: (499) 13741-27
Tenedpakc:  (495) 938 20 54. 3n.  noyta: ge.okhiras@relcom.ru

WMex. Ne 13110-01-2115, 1/227
" 10_" wona_2009r.

Akafemunky-cekpetapto OH3 PAH
akagemuky A. O. 'nnko

I"nybokoyBaxaeMblii AnekcaHap Onerosmy,

cuMTard HeobGXOAUMbIM 00paTUTL Ballie BHMMaHMe Ha TOT dhakT, yuTo B Poc-
KOCMOC nepefaHbl «IMpeanoxkeHns PoccuIACKOA akagemumn HayK no BblGopy-
KOHLENUMX ¥ MPUOPWUTETHLIX HanpaBneHUin pasBuTUS (yHAAMEHTabHbIX
KOCMMYECKMX WCCNeaoBaHnin B pamkax defepanbHOM KOCMUYECKOR Mnpo-
rpammbl Poccumn Ha nepuog Ao 2020 roga». K paspaboTke lMpoekTta 3aTux
npeanoxeHuii, FEEOXW 1, HaCKOMbKO MHE U3BECTHO, APYyrue MHCTUTYTbl OH3
He MPUWBNEKANINCh. 3TO BaXKHbI AOKYMEHT, ONpeAenstoLmii cTpaTermo qyH-
JAaMeHTa/TbHbIX KOCMMYECKMX uccnegoBaHuid 4o 2020 roga, He paccMaTpu-
Basics Takke Ha Cosete PAH no kocmocy.

CopepxaHve «IMpeanoXeHWii...» Bbi3blBaET CEPbE3HbIE BO3PAKEHUS.
be3 focTaTo4HbIX OCHOBaHMWIA M 0OCYXXAEHUA MOAAB/AOLLAS YacTb NiaHu-
pyeMbIX MPOEKTOB WM COOTBETCTBYIOLLEE (DMHAHCMPOBaHWe OTAaHbl MPOeK-
TaMm (PM3NYECKOro Hampas/eHNs.

He npefycmotpeHbl nccneposaHna JlyHbl. MomyMo npoekta «JlyHa-
'no6», y)Ke BK/HUYEHHOrO K WCMOMHEHMIO B AENCTBYIOLIEN deaepanbHOl
KOCMWYECKOW nporpaMme, HUKaKoro fasbHeiLero ucenefosaHms JlyHol go
2020 roga He npepgnonaraetcd. Takaa nosvums PAH B ycnoeusax, kKorga
OTjeneHvie HayK 0 3emsie HEOLHOKPATHO apryMeHTMpOBasio BaXKHOCTb UC-
cnegoBaHus JlyHbl, a Ha Npobnemax UccnefoBaHNs U 0CBOEHUs JTyHbI, Kak
M3BECTHO, COCPeaoToUeHbl ceitvac yeunma CLUA, Kutas, MHaum, AnoHmum
W Apyrux CTpaH, Bbirnsaena bl 6onee Yem CTpaHHO.

Ounpektop NHcTuTyTa

,——_’?@@

AKafeMUK " 3. M. lNannmvos
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OpHOBpeMeHHO akafieMuKy-cekpeTapto A. O. UKo 6binn nepefaHsl
npeanoxenns FTEOXW: NpuHATbL B KayecTBe MPUOPUTETHOW HauMOHanb-
HOM nporpaMMbl Ha MpeacToswme rogbl UccnesoBaHne u 0CcBoeHUe JTyHbl.
TekCT AOKYMeHTa npueefeH B npegblayliein rnaee (c. 277-278). MNoka HY
K KaKuM NPakTUYecKUM AeiCTBUAM WU PeLleHnsaM 3TO He MPUBENO.

Lienecoobpa3Ho 34ecb MokasaTb TakXe 3anucky, Kotopas Oblna ne-
pefaHa B mae 2009 r. akagemuky HO. C. OcunoBy u 6bia Bbl3BaHa 03a-
60YEHHOCTbIO TOW aKTUBHOCTLIO, KOTOpas NPOSBASETCA B MPOLBUMXKEHUU
ngew nunoTupyemoro noneta K Mapcy. MNMoAroToBka Takoin akcnegmuuu
MOXeT OKa3aTbCs OYepefHON 4epHOW AbIpOW, KOTOpas NOrnoTUT BCE
CpefcTBa, OCTaBMB 3a OGOPTOM MNPOEKTHI, AEACTBUTENIbHO MMeoLWMe Ha-
YYHOE W NpakTU4eckKoe 3HauyeHue. TeKCT 3TOW 3anucku Obl nepefaH
FOputo CepreeBnyy AMYHO, HO uneHam [llpesngmyma pasocnaH He Obif.
CogiepXaHue ee He ycTapesno.

YUPEX/EHWE ~ POCCUMCKOM  AKALEMUW HA YK
OPfIEHA JIEHWHA W OPAEHA  OKTSIBPbCKOV PEBO/IOLIMN
WHCTUTYT FEOXUMWU W AHAJIMTUYECKOM XUMWUM wm. B. W.  BEPHAACKOrO PAH
(TEOXW  PAH)

Poccuiickas  ®epepaumns, 119991, r.  Mocksa, yn. KocbirmHa, fgom 19
Ans  Tenerpamm:  Mocksa, B-334, T[EOXW PAH.  TenedoH: (495) 137 41-27.
Tenecpakc:  (495) 938 20 54. 3n. nouta: geokhi.ras@relcom.ru

3anucka
B Mpe3nanym PAH o Bbi6ope NPUOPUTETHONW HaLMOHaNbHOWA
cTpaTermm KOCMUYECKMUX UcchefoBaHWn B Poccuu.

I"ny6okoysakaemblii KOpuii Cepreesuy,
I"ny6okoyBakaemble uneHbl Mpesvanyma PAH

B HacTtosiee Bpems pOPMUPYETCA [ONTOBPEMEHHas CTpaTerus uc-
cnefoBaHMIA KOCMOCa U BbIGMPaeTcs MPUOPUTETHOE HanpaBneHWe KOCMU-
YeCcKMX mccnepoBaHuii Poccum Ha nepuog nocne 2015 roga. Pocculickast
aKajemusi Hayk omumanbHbIX NPenokeHuid noka He caenana. Ha psge
BbICOKMX COBELLAHWI BbICKa3blBalaCb TOYKA 3PEHUS O MPUOPUTETHOCTM
nccnegosaHuii Mapca 1 opmeHTaumMm Ha Mapc nporpammsl NUIOTUPYe-
MbIX M0MeTOB. Ha HefjaBHO COCTOMBLUEMCH 3acefaHuy HayyHo-TexHuue-
CKOro coseta «Pockocmoca» WM ero rosoBHoro uHctutyta LUHWUKWMaw
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B MOBECTKY AHA OT POCCMIACKO akafemMum HayK Obln BKOYEH A0KNaj
akag. J1. M. 3eneHoro, npescTaBMBLLENO0 MMEHHO 3Ty TOYKY 3peHus. [lo-
BUAMMOMY, OHa OTpaxaeT MHeHue pykoBogcTBa Coseta no kKocmocy PAH.
B eBpane coctosnock paboyee coselaHue Mo Teme «MlepcrnekTuBHbIE
HarmpaBneHNs1 KOCMUYECKO MOAWUTUKKM P®» npu agMuHucTpaumun lMpesu-
feHTa P®. CoBellaHme BbIHEC/IO PEKOMEHAALMI0 O CO3faHnM MexnnaHeT-
HOr0O 3KCMEeAMLMOHHOTO KOMMEKca C NPUOPUTETHOCTLIO «MUIOTUPYEMOTO
noneta Kk Mapcy, no cpaBHeHuto ¢ JlyHoli». CKa3aHO, YTO «Mpu Hayane
pa6ot B 2009-2010 rogy nepByl0 MapCUaHCKYH 3KCNeauumto BO3MOXHO
ocywecteuTb B 2020-2022 rogy». CTOMMOCTb (DMHAHCMPOBAHMA OLEHEHA
B 23-27 mnpg fonnapos CLUA. B paboTe COBELLaHWA NPUHUMAIN YyacTue
OTBETCTBEHHble npefctasuTen PAH. HacKoMbKO MHe W3BECTHO, mpuopu-
TETHOCTb MWIOTMPYEMOro rosieTa K Mapcy OTCTamBaeTCsl rOSIOBHbLIM
npegnpuatTmeMm «POCKOCMOC» MO OCYLLECTBNEHUIO MUIOTUPYEMBIX MOfe-
ToB PKK «3Heprua» um. C. . Koponesa (ren. fupektop, 4eH-Kopp.
PAH B. A. lonoTa).

Takas no3uuys npeacTasnseTcs ownb0o4YHOR. OHa He MMEET Hay4HOro
060CHOBaHWA, OMNpaBLbIBaIOLLEr0 OFPOMHbIe 3aTpaTthl U puck. Munotupye-
Mblli nonet K Mapcy TpebyeT MHOrOKpaTHbIX MpeABapuTeNbHbIX aBTOMa-
TUYECKMX MoneToB K Mapcy. Mbl 3feck oTcTaM. Heobxoguma feTasibHas
OLiEHKa OMacHOCTU COMHEYHbIX W FailakTUYECKMX BCMbILLEK B TeYeHWe [0N-
FOBPEMEHHOro nosieta YesioBeKa, OMacHOCTU CTOSIKHOBEHWSA C TBEPAbIMU
4acTMLAMKN B OKOIOMapCUaHCKOM MPOCTPaHCTBe.

Poccuiickoii akaeMun Hayk CreayeT cambiM OTBETCTBEHHbIM 06pa3om
paccMOTPeTb 3TOT BOMPOC U BbIHECTU 0BOCHOBAHHOE peLLEeHMe.

CornacHo defepanbHO KocMmuyeckoli nporpamme Poccum B 2009 ro-
[y LO/MKeH OblTb OCYLLECTB/IEH 3amnyckK B CTOPOHY Mapca KOCMUYECKOro
annapara «@Po60c-IpyHT», NpesycMaTpyBatoLLero AoCTaBKy BellecTBa Co
cnyTHMKa Mapca. 3TOT MpoekT, 6narofaps KOHKPETHON (opMY/IMpPOBKe
Hay4HO 3afjauun, B C/lyvae ero YCMeLHOro OcyLUecTB/eHMs, obecneumnt
YHVKa/IbHbIA BKTag Poccum, cOmocTaBUMbIA C LEHHOCTbHO HECPaBHUMO
6osee [OPOrocTosLLeil aMepMKaHCKOM NPorpaMmbl MCCNefoBaHMs MOBEpX-
HocTu Mapca. BakHo, 4ToObl 3a pa3roBopamui O NPUOPUTETHOCTU UCChe-
[oBaHMA Mapca He 6blia yrnyLleHa Npakruyeckasl OTBETCTBEHHOCTb 3a Bbl-
no/HeHe npoekTa «Po60oc-MpyHT» MO MMELOLLEN, KakK W3BECTHO, CUMY 3a-
KoHa nporpamme ®KIT Ha 2009 rog.

UTto KacaeTcsl [ONMTOBPEMEHHON CTpaTerM KOCMUYECKMX WCCneaoBa-
HUWIA, S Mpunaratl K 3TOMy MUCbMY 3anucKy C MNpe/ioKeHWeM 0 Bbl6ope
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B KauyeCcTBe MPUOPUTETHONM HaUMOHAIbHON NpOrpaMmbl KOCMWYECKOW fes-
TenbHOCTN Poccun «/iccnefoBaHne U 0CBOEHME J1ynbl».

Kak uneH Mpesvgnyma PAH, nvetowmii no pacnpeseneHnto 06s3aHHo-
CTeil (DYHKLUMW, CBSA3aHHbIE C KOCMWYECKWMM WCCNefoBaHUaMU (Npeacesa-
Tesb KomuteTta no meteoputam PAH, yneH 6topo CoseTa no kocmocy PAH),
M QUPEKTOP MHCTUTYTA, Ha KOTOpbI/i B KAYECTBE OAHOMO U3 HanpaBieHWin pa-
60T BO3M0XEHO MccnefoBaHne JTyHbl U NNaHeT, CYATar0 CBOMM AOSITOM Mo-
CTaBMTb 3TOT BOMpOC nepeg MNpesngnymom 1 O6wym cobpaHrem PAH.

AKageMHK /(:‘E::& 3. M. T'anumos
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K UTOIAM. 2009 oA

Bbino 6bl HecnpaBeA/MBO YTBEPXAATb, 4YTO KOCMUYecKas [fed-
TeNbHOCTb B Poccum HenpogyKTMBHa BO BCeX OTHOWeEHUAX. B no-
cnefHne rofbl yBefnmyeHa felicTBytowas opbutanbHas rpynnuMpoBka,
pocTurwas 6onee 100 egmHUL, pasBoOpayvMBaeTcs, XOTA U CO CKpU-
nom, cuctema N1OHACC, sanyuleH annapat 4ia AUCTAHLWOHHOrO
30HAnpoBaHua 3emnn «Pecypc-AK» ¢ onTUYECKUM paspelieHnem [0
1 meTpa. He3aBMCMMO OT TOro, Hacko/ibKO nonesHa MexayHapogHas
KOCMMUYECKas CTaHUusA, ee MojJepXaHue CerofHs ocCyLllecTBiseTcs
rnaBHbiM o6pasom cunamm Pockocmoca. [a u ToT (hakt, 4yto Poccua
ocyuwecTtsnget noytn 40 % 3anyckos, NMPOWU3BOAUMBLIX B MWUpe B rog,
MOXHO 6bl10 6bl MOCTaBUTb B aKTWB POCCUIACKON KOCMMWYECKON fes-
TeNbHOCTKW, ecin 6bl cobntoganca pasyMHblii 6anaHc. K coxaneHuto,
Takoro 6anaHca HeT. MNonoxeHune 3akoHa P® «O kocmu4eckoin fesi-
TeNbHOCTU», B MePBbIX CTPOKaxX KOTOPOro roBOPUTCA, YTO «uUCChe-
[oBaHMWe U  UCMOMb30BAHME KOCMMWYECKOTO MPOCTPaHcTBa, B TOM
yncne JlyHbl W JOpyrMxX HebGecHbIX Ten, SABNAIOTCA  BadKHeMLWUMK
npuopyTeTamMn rocyaapCTBEHHbIX WHTEPECOB», MO-MPEXHEMY WUr-
HopupyeTcs.

B HauanbHOW rnaee (1. 3aKOH M €ro MCNOMIHEHME) OblNa NpUBeAeHa
CBOAKa 3anyckoB 3a 2002 r. 3gecb npefcrasneHa CBOAKa 3anyCcKoB B UC-
Tekwem 2008 r. (Tabn. 27.1).
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Tabnuua 27
CtapTbl pakeT-HocuTeneit Poccum B 2008 .
Ne | [ata Kocmmeckinit PakeTa-HocuTeNb 3akaznk,
annapar HasHayeHue
OA?3, Sea Launch,
1 | 1501 | Thuraya 3 3eHnT-36b TeNIEKOM.
2 | 28.01 |3kcnpecc AM-33 | MpoToH-M/Bpus-M | Poccusi, Tenekom.
3 | 502 |Mporpecc M-63 |Coto3-V MKC
4 | 11.02 | Thar-5 MpoToH-M/Bpu3-M | HopBserus, Tefiekom.
5 | 1403 |AMC-14 MpoToH-M/Bpu3-M | Tenekom.
6 | 19.03 | Direc TV-11 3eHuT-3bb CLUA, Sea Launch,
TENeKoM.
27.03 | SAR-Lupe 4 Kocmoc-3M @PI, paguosnokad,
8 8.04 |Cotw3-TMA-12 | Coto3-®perar MKC
9 | 26.04 |Glove-B Coto3 dr/dperat EKA
10 | 28.04 | Amos-3 3eHuT-38bb W3pannb, TeNEeKOM.
11 | 14.05 |lMporpecc M-64 |Cowo3Y MKC
12 | 21.05 | Galaxy-18 3eHHT-3SL Intelsat, Sea Launch,
TENeKoM.
13 | 23.05 |HOGuneliHbIl PokoT Poccysi, BOEHHBbIN
14 | 19.06 |Orbcomm Kocwmoc 3M CLUA
15 | 26.06 | Kocmoc-2440 rporo-K/Brok Poccusl, BOGHHBbI
DM-2
16 | 16.07 |Echostar 3eHHT-3SL CLUA, Sea Launch,
TENeKoM.
17 | 22.07 |SAR-Lupe-5 Kocmoc 3M @PI, pagunosnokal,
18 | 26.07 |Kocmoc-2441 | Cotos-2-16 pocau, onTuka:
3NIEKTPOH
19 | 18.08 |Inmarsat 4 F3 MpoToH-M/Bpu3-M | Inmapsat, Tesiekom.
20 | 29.08 |RapidEye [OHenp PPI
21 | 10.09 |Mporpecc M-65 |Coto3 V MKC
22 | 19.09 |Namig-4 MpoTtoH-M/Bpu3-M | KaHaga, Tenekom.
23 | 24.09 |Galaxy-19 3eHHT-3SL Intelsat, Sea Launch,

TENEKOM.
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Ne | fara Kocmunyeckuii PaKETA-HOCHTENb 3aKasuu,
) annapat Ha3Ha4yeHve
Kocmoc-2442, MpoToH-M/Bnok o
24 | 25.09 2443, 2444 DM-2 HaBunraunoHHbIN
25 | 01.10 | Theos [Henp Tannang,
26 | 1210 |Coto3 TMA-13 | Cotos-dr MKC
27 | 05.11 |Astea 1M MpoToH-M/Bpuz-M | JTlokcembypr
28 | 14.11 | Kocmoc-2445 Coto3-5 Poccuisi, BOEHHBII
29 | 26.11 |Mporpecc M-01M | Coto3 V MKC
30 | 02.12 | Kocmoc-2446 MonHua-M Poccuisi, BOEHHbII
31 | 10.12 | Ciel MpoToH-M/Bpun3-M | KaHaza, Tenekom.
Kocmoc-2447, MpoToH-M/Brok
32 | 25.12 2448, 2449 DM-2 Poccusg, Hasuraumm

[MpakTUYecKn HWUYEro He M3MeHusocb. XOTA Poccus Mno-npexHemy
NMAVPYET MO KOMWUYeCTBY 3anyCcKoB, MO-MPeXHemMy — HW OAHOro anna-
pata Hay4yHoro HasHadeHusa. B CLUA B gBa pasa MeHblle 3anyCcKoB ”
4 annapara HayyHOro HasHayeHwus, T. e. 25 % annapartos, 3anyLWeHHbIX B
2008 r. UTo6bl COOTBETCTBOBATHL 3TOM HOPME, Mbl AO/MKHbI ObIAN Obl 3anyc-
TnTb B 2008 r. 8 annapatoB Hay4yHOro HasHayeHus. Mbl 3a 20 fieT He 3anyc-
TUIX U NONOBKHLI TOro, 4to CLUA 3anyckaet B MHTepecax HayKu 3a rog.

3anycku B mupe B 2008 T.

Tabnuua 27.2

O6ulee | HaumoHanbHasA nporpamma | B nHTepecax 3apy6ex-
CTtpaHa| uucno MpaxzaHckue | Hayuoro | HbIX CTPaH 1 Mexay-
3aMYCKOB | 1 BoeHHbIe | HasHaueHwsi | HaPOAHbIX MPOEKTOB
Poccus | 27 (32%) 8 - 19(24**)
CLWA 15 14 4 1
KuTali un 10 - 1
WHamna 3 3 1 -
AnoHna 1 1 - -
WpaH 1 Heyp, 1 -

* BK/toyvas Sea Launch (Poccus, YkpanHa, Hopeerus u gp.)
** pknovas (13 — B MHTepecax 3apybexxkHbIx cTpaH, 6 — MKC, 5 — Sea

Launch).
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B Hauane 2009 r. Ha BONpoC KOppecnoHAeHTa XypHana «HosocTn
KOCMOHaBTMKU» (2009. Ne 2. C. 2) 0 Hambosiee 3HaYUMbIX AOCTUXKEHU-
AX KOCMOHaBTUKK B 2008 r. pykosoautens Pockocmoca A. H. Mepmu-
HOB Has3Ba/i B NepBYK ouyepedb ABa AOKyMeHTa: «OCHOBa NOAUTUKM
Poccuiickoin depepaynn B 061acT KOCMUYECKON [eATENbHOCTU Ha
nepmog o 2020 roga u ganbHeiWwyk NEpPCneKkTUBy» — KOTOPbIA OH
oXapakTepu3oBan Kak (yHAaMeHTanbHblli NONUTUYECKUA AOKYMEHT, W
pa3paboTky npoekta PefepanbHOii LeneBoin nporpammsl; «Mcnonb3o-
BaHMe pe3ynbTaToOB KOCMWYECKOW AeATeNbHOCTW B WMHTEpecax couu-
a/lbHO-3KOHOMMYECKOro pa3sutua Poccuiickoli degepauyum Ha 2010—
2015 rogbl». B mepBylo ouvepefb ObiNM Has3BaHbl HE peasibHble JOCTM-
XeHus, a, MOXET ObITb U BaXKHble, HO ByMaxHble nNpousBegeHus. Kpo-
Me 3TOro, 6bilna ynomsiHyTa NpucTbikoBka K MKC moaugmumpoBaHHO-
ro BapuaHTa rpy3oBoro annapata «[lporpecc», a B KauyecTBe CaMoro
rNaBHOro cobbiTMa — Havano paboTbl MO CO3JAHMI0 HOBOrO KOCMO-
apoma «BocTouHbli». Co3gaHMe KOCMOAPOMa — BOMPOC BAaXHbIA, HO
[0 pesynbTata ele oYeHb Aaneko. Tem 0Gofiee YTO pelleHMe 0 CTPou-
TeNbCTBE UMEET AaBHIOK UCTOpUIo. OHO TO NPUHUMANOCh, TO OTMEHSA-
nocb. B uenom xotenocb Obl CAbIWATL APYTYIO CUCTEMY MPUOPUTETOB
B OLEHKe JOCTMXXEHW B KOCMWUYECKOW AesTeNbHOCTU OT PyKOBOAMUTe-
ns Pockocmoca. KctaTtu, 6rogxkeT Pockocmoca Ha 2009 r. cocTaBnser:
®KM — 58,2 mnapg pyb., TMOHACC — 31,5 mapg py6., ®LMN «Pas-
BUTME KOCMogpomoB» — 2,45 mnppg py6. CepbesHbiX LOCTVKEHWA B
TexX HampaBfieHWaX, Ha KoTopble B 2009 r. OblIO BbILENEHO OKOJO
90 mnpg py6., Ha3BaHO He 6bI0.

Bot uto ckasan A. H. [1lepMWUHOB B OTHOLLUEHUMN HAYKWU:

B pamkax nporpaMmbl (PyHAAMEHT&lbHbIX KOCMWYECKUX WCChe-
[0BaHWii POCCMIACKME Y4eHble MPOBOAMAM paboThbl C annapaTypoii
«KoHyc-A» {cnekTpoMeTp ramMma-BCNjeckoB) Ha 00OpTy amepukaH-
ckoro KA Wind, c¢ HayyHbiM kOMMnekcom «Pum-Mamena» {MarHuTHbIA
CMEeKTPOMETP 3MeKTPOHOB, TMNPOTOHOB M aHTWYacTuL) B COCTase
KA «Pecypc-IK», ¢ anmapaTypoii Ans uWCCnefoBaHus aTMocdepsl
nnaHeT {npubopbl «Omera» u «Cnuka-M») Ha 6GOpPTY eBponeiicKoro
annapata «Mapc-9kcnpece», a Takke € npubopom  «Cnmka-B»
Ha GOPTY €BPOMeiCKOi CTaHUMM «BeHepa-IKCnpecc». BbINonHeH oc-
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HOBHOM O06BEM MO W3rOTOBAEHWO acTpPOU3MYECKOi 06cepBaTOPUM
«CnekTp-P».  3aselwaeTca  cO3faHue  Hay4HO-MCCAe0BATENbCKOro
annapaTa «KopoHac-POTOH», MOMHbIM XO4OM WAET cOopKa Me>K-
NNaHeTHON cTaHuMm  «Poboc-IpyHT».

Mepeuuncnenuble A. H. MepMUHOBLIM NpUHOPLI NPESCTaBNAKOT CO-
60/ HeboNblUMe YCTPOICTBA, KOTOPble OTAE/bHbIE YYeHble yCTaHaBIM-
BAlOT HA KOCMMYECKMX annapaTax, B TOM YMCNE UHOCTPAHHbIX, B Nopsj-
Ke MeX[yHapo4HOro coTpyfAHW4yecTBa. Y4actue PocCKOCMOCa B 3TOM
MWUHUMaNIbHO. 3aniaHnpoBaHHbIe KPYMHbIE NPOEKTbI HE COCTOANNUCH.

AcTpousnyeckyto obcepeatoputo «CnekTp-P», No KOTOPOW, KO-
6bl, BbINO/IHEH OCHOBHO 06beM paboT, MPOCTO YXKe He0BKO Ha3blBaTb.
CaMbIM KpaiiHUM cpoKoMm ee 3amycka 6bin 2007 r. Mpuwioch M3-3a He-
rOTOBHOCTM OTNOXMUTL 40 2011 r. 3amycK MeXnnaHeTHON cTaHuun «Po-
6oc-IpyHT», c6opka KoTopoli wna, no cnosam A. H. MepmuHoBa, non-
HbIM XOLOM.

Tonbko Hegoporoii annapaT «KopoHac-®oToOH» yfAanocb 3anycTuTh.
N 3TO MOXHO Ha3BaTb [OCTUXKEHWEM, ecin UMETb B BUAY MOJIHYIO Myc-
TOTY BCex npouweawmx net. OH 6bin 3anyueH 30 sHBaps 2009 r. ¢ Koc-
mogpoma [lneceuk. 310 — acTpoduanyecknii NpoekT. OH MpesnoXeH
WHcTutyTOoM actpodmsvkn MUPW. Annapat paspab6otaH HUWN anek-
TPpOMEXaHWKKW, 3anyweH Mpy NOMOLLM Nerkoi paketbl «LiMKNOH-3».
CnyTHWK npefHasHayeH 418 WM3y4YyeHWs pacnpocTpaHeHMs M B3auMopfeit-
CTBWS YaCTWL, BbICOKOI 3HEPrumn, Bo3HMKawoLWmx Ha CofHue, B 0CO6EHHO-
CTW BO BpeMsA COJIHEYHbIX BCMblWeK. Takum o6pa3om, B CBOAKe 3arycKoB
3a 2009 r. noABUTCA, HAKOHEL,, raloyka B CTPOKE annapartoB Hay4yHOro Ha-
3HauveHuna. Tlocfie ycnewmHoro 3anycka 3aMm. HavalbHWKa BOOPYXEHWUA
KOCMMYeckux Boiick P® wn conpegcegatens ocyaapcTBEHHON KoMMC-
cumn no 3anycky «KopoHac-®oToH» A. B. OcTaneHKOo cKasasl, YTO «C Hero
HaunHaeTCs BO3POXAEHWE OTeYECTBEHHON KOCMWYECKOR Hayku» (HoBo-
CTW KOCMOHaBTMKK. 2009. Ne 3. C. 55).

lopa3fo 60/bliee 3HaYeHWE AN BO3POXKAEHWUS KOCMUYECKON HayKu
nmMen 6bl ycnewHblii 3anyck KA «®o6oc-IpyHT», 3aniaHWpoBaHHbIA Ha
2009 r. K coxaneHuto, yxe B CepefMHe NMYCKOBOro roja, HeCMOTPA Ha
ONTUMUCTUYECKNE 3aBEPeHUs pyKoBoawTenei, BGOMbLUIMHCTBO CBA3aH-
HbIX C MPOEKTOM CMeunannucToB cymMTano, YTo annapar MoAroTOBUTL He
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ypactca. WcnbiTaHna 3HaYMTENbHOrO 4yucna npubopoB M CUCTEM BCe
elle He 6bINM NpoBefeHbl. ITO Kacanocb M cepiua npoekTa — rpyHTo-
3a60pHOro ycTpoicTea, U 6OPTOBbLIX YMNPaBASIOLWMX YCTPOWCTB, M CO-
CTOSHUA Ha3eMHOW CeTw.

[BVXKeHune K oyepeiHOMY MpPoOBasly HavyanoCb paHblUe.

B 2007 r. npoekTy 6bln NpenogHeceH clopnpus. Pockocmoc nognucan
cornawleHue, B KOTOpoM o06s3ancsd ycTaHOBUTL Ha KA «®oboc-IpyHT»
KuTackuii annapaT «MHx0-1» M NONyTHO LOCTaBUTb €ro Ha op6uty
Mapca. MOHATHO, YTO pa3melLeHe HOBOro annapara TpebyeT nepekom-
MOHOBKWU CNy>Xe6HOW annmapaTypbl, BHECEHWS W3MEHEHWIA B CUCTEMY
ynpaBneHus, BOOOLLE, HEXeNaTenbHOro AAa CTOAb OTBETCTBEHHON MuC-
CUW YCNOXHEHUA BOPTOBOW cUCTeMbl. XOTA Macca KMTalNCKOro ChyTHU-
ka (110 kr), kasanocb, 6bl1a B Npegenax pesepsHoit maccol K A «®oboc-
[pyHT», nocneayowunii pacyeT nokasas, YTO MOLLHOCTM pakeTbl-HOCU-
Tensa «Colo3» OKaXeTcd HegocTaTtouyHo. Ans 3anycka KA npugerca uc-
nonb3oBaTb 60/1ee MOLHYIO PaKeTy «3eHUT».

K cneumnanucrtam, HackosbKo A MOHMMal0, He obpawanuce. A cuu-
Tato cebs JOCTATOYHO BOBJIEYEHHBIM B MPOEKT «P0o60C-IpyHT», UTOOLI
ObITb, MO MeHbLUel Mepe, MHPOPMUPOBAHHLIM O TaKUX HOBOBBEAEHUAX.
Ho MeHs HU 0 YeM He crpawuBanu.

B wuioHe 2008 r. PockocMoc 3ak/iiovaeT corfalweHue ¢ Esponeir-
CKMM KOCMWYECKMM areHTCTBOM O COTPYLHWYeCcTBe B paMKax MpPOeKTOB
«®oboc-IpyHT» n ExoMars. VimeeTca B BMAY ycTaHOBKa Ha 60pT KA
«®oboc-IpyHT» Ay6MMpYyIOLLero nepefaTymka, CBA3LIBAIOLLErO Nocafou-
HbIli annapaTt muccun ExoMars ¢ 3emneil. 310 03Ha4aeT HEOOXOAMMOCTb
4MTeNnbHOM noagepXXku BbixyBaeMocTn KA «®doboc-MpyHT» yxe mocne
0T/eTa BO3BPATHOWM pakeTbl C FTPYHTOM, B YeM Mbl C TOUKM 3PEHUA Hayu-
HbIX LleNeii Hallero MpoeKTa He HyXgaemcs. bonee Toro, 3anyck ExoMars
Ha3HayeH 6bin B TO Bpems Ha 2011 r. (ceilyac oH nmepeHeceH Ha 2016 r.),
T. e. ESA He Oblna 3aumHTepecoBaHa B 3anycke KA «®o60c-IpyHT» B
2009 r. CHoOBa 3TV peLUeHns NPUHUMANNCL B YCTAHOBMBLUMXCA TpaguLm-
Ax Pockocmoca 6e3 KoHcynbTauuii co cneunanncTamu.

KoHeuyHo, y Pockocmoca 6bli CBOM MOTWBbI, HO OHW HWUYEro 06-
WEero ¢ UHTepecamMm Hayku He umenu. OTCYTCTBME B TeUYeHWe MHOrMUX
NeT MeXNNaHeTHbIX 3amnyCKoB MPUBENO K 3anylWweHHOCTU B CUCTEME
Pockocmoca Ha3eMHbIX CTaHUMIA CREeXEHWA W yMpaBleHWs KOocMuue-
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CKUMW annapatamu B [asbHeM KOcmoce. BmecTo Toro 4tobbl cepbesHo
B3ATbCA 3a pelleHne 3ToW npob6rembl, POCKOCMOC pewwnn 3apyyvmTbes
obewaHnem ESA B 06MeH Ha yCTaHOBKY peTpaHcnaTtopa ExoMars no-
NYUYNTb BO3MOXXHOCTb MCMOMb30BaTh 3anafHble Ha3eMHble CTaHUUWU Ans
obecneveHns noneta KA «®oboc-IMpyHT». OTknagbiaHme ExoMars Ha
2016 r. AMWKNO OCHOBAHMS 3Ty AOrOBOPEHHOCTb. HebnarononyyHoe
COCTOAIHME Ha3eMHbIX CUCTEM [anbHEro KocMoca Ha Tepputopum Poc-
CUN, B KOHEYHOM CYeTe, IBUIOCh OHUM W3 peLlarolmx 06CTOATENbCTB,
onpegenuBLumMx 0TKa3 oT 3anycka KA «®oboc-IpyHT» B 2009 T.

HacTtaet nyckoBoi 2009 r. K 3aToMy MOMEHTY BCSi MpuMbOpHas OCHa-
CTKa A0/mKHa 6biTb rotoBa. BopToOBble CUCTEMbl NPOBEPEHbI. JIETHbINA
annapat cobpaH. [o/mKHbI NPOBOAUTLCSA MMAHOBblE UCMbITAHUA: BUOpa-
LWOHHbIE, TepMMyeckne n np. Hay4yHble npnbopbl Gbin cobpaHbl TOMb-
KO K nety. BaxHeliwnii npnbop — rpyHTo3abopHoe yctpoiicteo (M3Y).
M3roTtaBnueaet ero VMIKW. Be3 yBepeHHOCTU B ero MosHO paboTocno-
coBHOCTU neTeTb Ha ®060C Hesauem. B nioHe A 06paTuICcs K AUPEKTOPY
VKW N. M. 3eneHomMy ¢ ofpuumanbHbIM 3aNpOCOM O COCTOSAHUM FPYHTO-
3a60pHOro ycTpoiicTBa.

B otBeT J1. M. 3eneHblii cobpan coBeLLaHMe, HA KOTOPOM chenan 3asB-
NeHne, YTO KOCMUYECKWIA annapat K NycKy He roToB, U NycK cnegyet nepe-
HecTy Ha 2011 r. Mpownun B NoMeLleHne, rae npogeMoHcTpuposanu 3Y.
B meTanne maHunynatop 6bin cobpaH. Pykamu LiapHMpbl NpoBOpayvmBa-
nnck. OTBOP rPyHTA TaKXe MOXHO OblN0 UMWTUPOBATL BPYUHYt0. Ho pa-
6oueil mporpammel He 6bif0. B aBTOMaTU4YeCKOM pexunme npubop He uc-
MbITaH. 37O Bbl CKOPee MakeT, YeM YCTPONCTBO B /IETHOM WUCMOSTHEHUN.

Uepes HeCKONbKO fHell — HoBoe coBewaHne B HIMO mm. JlaBoUKuK-
Ha. Mpubbinn 3amecTuTens pykoBoguTens Pockocmoca A. E. Lwunos,
npeacegatens Coseta no kocmocy PAH akagemunk A. ®. AHApees, ero
3amMecTUTeNb akagemumk A. A. BospuyK, Hay4HbI PYKOBOAWTE/b NMPOEK-
Ta, gupektop MKW akagemuk J1. M. 3eneHbiit. OT FTEOXW s npuexan
¢ A. T. basunesckum, oT UMM — uneH-koppecnoHAeHT 3. J1. Akum,
NPUCYTCTBOBaNM TakXe 3aMeCTUTENN TeHepasibHOr0 KOHCTPYKTopa U
BeAylwme cneuuanuctol No npoekty oT HIMO wum. J/laBouknHa. [eHe-
panbHblii gupekTop . M. Monuwyk B c60POYHOM LiEXe AEMOHCTpUpYyeT
KocMmuyeckuidi annapat «®ob6oc-MpyHT». Ob6pawatd BHMMAHME Ha Cuc-
TeMy oTOopa W JOCTaBKW rpyHTa. 3arpy3o4yHoe YCTPOWCTBO yCTaHOB/e-



27. K utoram. 2009 rog 297

Ho. Bo3BpaTHas paketa — Ha MecTe. KaHan ans JoctaBKW Kancysbl C
FPYHTOM K BO3BpaTHOW pakeTe CMOHTMpPOBaH. [pyHTO3abopHOE YCTpOii-
CTBO, MNpaBfja, noka B MKW. BmecTe BcA cuctema elle He cobupanacs,
He uCMbITbIBaNach, NporpaMMHoe obecrneyeHune oTcyTcTByeT. [0 BblBO3a
annapaTa Ha KOCMOJPOM — MeHblle AByX MecaueB. Ho . M. MMonuwyk
cyntaeT — ycneem. VHXeHepbl U CNeLManncTbl BOKPYr CUUTAKOT [eNo
6e3HafexXHbIM. Ho mMonyart.

Mocne ocmoTpa cobupaemcsi B kabuHeTe . M. Monuuyka. Coselya-
Hue BefeT A. E. LUunos. Ero nosuuwmsa, 1. e. nosmuyua Pockocmoca, Co-
CTOUT B TOM, YTO 3anycK [JO/MKEH cOCTosATbCcA. C peskoil KPpUTWMKOW Co-
CTOSIHMA HA3eMHbIX CUCTEM BbICTYNAET Y/IEH-KOPPeCcnoHAeHT 3. J1. AKuM,
KPYMHeWWmnin Haw cneymanuct no 6anamctuke. OH cuMTaeT, YTO NpPU Hbl-
HELUHEM COCTOSIHUW CTaHUWI CleXeHns ecTb OMacHOCTb MPOCTO MOTepsiThb
KOCMWUYECKMIA annapaT B KocMmoce. MHeHue J1. M. 3eneHoro — 3amyck
Npou3BOAUTL Henb3s. OH fenaeT ynop Ha HernoAroTOB/IEHHOCTU ClyXeb6-
HbIX GOPTOBbIX cUCTEM. MeHs 60/blUe BCEro TPEBOXM/Ia BO3MOXHOCTb
3anycka 6e3 A0/MKHOIN roToBHoCcTM M3Y. Pockocmoc 6bl BbIMOAHWA MAaH,
a TPyHT He 6bin 6bl focTaBnieH. M03ToOMy OTKNafblBaHWe 3anycka B CO3-
[aBLIMxcs 06CToATeNbCTBAX MPeACTaBAANOCh MEHbLWMM 310M. A. E. LWu-
NOB NOALITOXMUA: paboTaTb C MaKCUMaSibHbIM HanpsHKeHWeM Haf 3aBep-
LIEHMEM NYCKOBbIX paboT, B TOM Ymcne NO Ha3eMHbIM CUCTeMaM, C MNpu-
LLeNoOM Ha 3anyck no nnaHy. Yepes mecal — OLEHUM COCTOSIHWE fen w
NpuMMeM OKOH4YaTesbHOe pelleHue. C aTum cornacunca A. ®. AHgpees.

Cutyauma HanomuHana KaHyH 3anycka KA «Mapc-96» B Hosabpe
1996 r. CTeneHb roToBHOCTM annapata «Poboc-FpyHT» 6blna, MNoxa-
Ny, ewe Xyxe, 4em B CBOe Bpems «Mapca-96x».

Yepes mecAl cuTyaunsa ctana sCHOW Ans pykoBoacTBa Pockocmoca.
BblNno NpUHATO pelleHMe oTKasaTbca OT 3anycka KA «®oboc-IpyHT» B
aToM rogy. Cnegytowias BO3MOXHOCTb HacTynuT Yepe3 fBa roga — B
2011 r. Y 37O HOBOCTYM ABE CTOPOHbI. XOPOLLO TO, YTO XBaTW/O 34pPaBO-
ro cMbiC/ia NPUHATL TaKoe pelleHne, NMOTOMY YTO BEPOATHOCTbL NOTEPATH
MN0X0 NOArOTOB/IEHHbIA annapaT 6bina BefMka. A Ma0X0 TO, YTO MONy-
ymnia Normyeckoe 3aBeplUeHWe HenpoAyMaHHO OpraHmM3oBaHHas u
HeLOoCTaTOYHO OTBETCTBEHHO OCYLLECTBAABLIAsAcCA paboTa. W 06blu-
Has CCblfIKa Ha OTCYTCTBMe JieHer y)Xe He paboTaeT. B nocnegHee Bpems
(hMHaHCUpOBaHMe 6bIN0 LOCTATOYHbIM.



NOCJECJTOBHE

HepaBHO pycckasi CNoBecHOCTb o6oratunach BblpaXeHWem: «XoTe-
NN, Kak Nydlle, a noayymnocb, Kak Bcerga». FpammaTUYecKn KOpSIBOE,
HO TOYHOE, N0 CyTu, 0606LLeHME.

MHe, Kak 4YefloBEKYy HayKu, BUAHA OfHA W3 MPUYUH, 0OBACHAKOLWMUX
4yacTyr He3a((heKTUBHOCTb HaWWUX YCUANIA. DTO — HEKOMMETEHTHOCT,
NPOosIBASAOWANACA Ha pPa3HbIX YPOBHSAX.

Ha ypoBHe BRacTM — 3TO HeAOOLEeHKa ponn QyHAaMeHTanbHOM
HayKn Kak Hambofee HafleXXHOTO B/IOXKEHMSI KanuTana B Oyayliee U He-
YMeHWe BecTW [Auanor ¢ Haykoi. HaBsidbiBaHWE HayKe MPUOPUTETOB U
yuiep6Hoe (uHaHCUpOBaHuMe.

Ha cpegHeM, opraHuM3ayMOHHOM YpPOBHE, 3T0 — He3h(PeKTUBHOE
MCNnonb3oBaHWe MMEKLWMXCA CpeAcTB. He Ha BbICOTE OKasanacb M Aka-
JEMUS HayK. 3[1eCb HY>XHa ymenas U OTBETCTBEHHas opraHu3auusa pabo-
Tbl. Ee He 6bis10.

Ha ypoBHe uchmonHWTeNnein — 3TO NOCTeMeHHas yTpaTa AOMKHOMN
KBanuguKaunu. Bece 3To 3BeHbsA OfHOW LEenu.

OTeuecTBeHHass Hayka WMmena 060MblLIOK NOTEHUMAsn, yHacneaoBaH-
Hblli OT Mepuofia COBETCKOI BNacTW. BblI0 HECKOMbKO BaXKHbIX (PaKTOPOB.
Bo-nepBbix — 06WMIA BbICOKWIA 06pa3oBaTe/lbHbI YPOBEHb B CTPaHe.
Bo-BTOpbIX, FEONOIMTUYECKME aMbBULNM 3aCTaBNANN pPa3BMBaTb BOEHHbIE
TEXHOMOrMK, a 3To 0becrneynBano NPUTOK CPeACTB UM B (yHAaMeHTallb-
HYH HayKy. B-TpeTbux, BblOOp chep MNPUAOXKEHUS WHTENNEKTYaNlbHbIX
CNOCOOHOCTEN U WHAMBMAYaANbHON WHWLMATUBLI B CTpaHe Obin KpaliHe
y30K. 03TOMYy MHOr0 TanaHTAMBbIX NHOAEN BbiGMpPano Hayky, kak o6pas
YKW3HW, TAe OHM MOrnu paboTaTb B YC/IOBUSAX OTHOCWUTE/IbHO TBOPYECKON
cB060OAbI M [OOMTHCA POCTa, HaNpUMep, NONYYeHUs NMPU3HAHUS U YUYEHbIX
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CTeMeHe, 3aBUCALLEro OT UX COBCTBEHHbIX CMOCOBHOCTEN U MHULMATH-
Bbl B 60/bLUENA CTENEHN, YeM B ApPYrux obnactax.

Korpga atu ¢akTopbl nepectanu pabotartb, Hayka cTana xumpetb. Cero-
[HA OHa npeacTaBnseT coboii MycTyk CKOpAyny, M3 KOTOPOW Bbicocanu
cofepxxumoe. ECTb MHOro ogapeHHbIX /tofeil, KOTopble He MOryT pea-
NN30BaTb CBOW CNOCOBHOCTMW.

Oc06eHHO OWYTUMbI/ Bped MPUHOCUT HEKOMMETEHTHOCTb, Korga
PYKOBOACTBO HayKoW NpWHMMaeT afMWHUCTPATUBHO-KOMaHAHbIA CTU/b.
lMpu3Hakamy 3TOro BCerga ABNAKTCA cOCTaBneHue nnaHos Ha 10, 20 u
Jaxe 40 net, yBennyeHne BCex BMAOB OTYETHOCTW, HO rflaBHOE — On-
pefeneHne MPUOPUTETHbLIX HamnpaBfieHWI, apecHoe (UHaHCUpoBaHue
N CTPeMJIEHWE Pa3BUTb HayKy MO CBOEMY «NOTMYECKOMY pPasyMeHUIo».
Mexay TeM CTOWUT 3fecb npucaywartscs K B. V. BepHaackomy. OH nu-
can: «HoBble Hayku, KOTOpble MOCTOSHHO CO34A0TCH BOKPYr Hac,
CO3JalTCA N0 CBOMM COGCTBEHHbIM 3aKOHaM; 3TW 3aKOHbl He CTOAT
HU B KakoW CBA3W HW C Halleil BOMeil, HWM C Halleid norukoil. HaoGopoT,
Korga Mbl BCMaTpuBaeMCi B MPOLECC 3apO>KAEHWS KaKoW-HMbyab Ho-
BOM Hayku, Mbl BUAMM, 4YTO 3TOT MPOLECC He OTBEYaeT Halleid noru-
Ke. XOf MCTOpUM W PasBUTUA HayKW, XOf BbIICHEHWS Hay4HOR WCTWUHbI
COBEPLUEHHO He OTBeyaeT TOMY €e XO4y, KOTOpbliAd, Kasaiocb 6bl,
JOMKeH Obln 6bl  OCYLWECTBAATLCA MO Halemy fOrMyeckomy pasyme-
Huio» (BepHagackuii B. V. Tpygabl no reoxumuun. M3g. 1994 r. Nekuus 1
Co3paHue HOBOI Hayku reoxumun, 1921 r. C. 8).

Mbl C rOTOBHOCTbIO OTMeYaeM to6unen B. V. BepHaackoro u npous-
HOCMM peyn 0 3Ha4YeHWUMW ero maeil. Ho Ha NpakTWKe B NAaHWPOBaHUK U B
OpraHu3aLny Hay4yHoi paboTbl erKO 3STUMWU MAEAMU MpeHebperaem.

Ha camoMm fene B Hayke HeT npuopuTeToB. MNMpMopuUTETHbIE Hanpas-
NEHNA 1 3afa4ynm MoryT ObITb Y FOCyAapcTBa, NPOMbILWIEHHOCTU. B Hay-
Ke NMPUOPUTET ONpPeSensaoT HOBble WAEW, OTKPbITUE HOBbLIX 3aKOHOB, B
KakoMm Obl HanpaBneHUn oHW 6bl HU 6bINN CAeNaHbl, NOCKObKY Hay4Hble
OTKPbITUS MOTYT M3MEHWUTb BCHO CUCTEMY FOCYAApPCTBEHHbIX U X03AACT-
BEHHbIX MPUOPUTETOB.

Hayka nHausmayansHa u cBobogHa. OpraHmsaumss HayKu cocCTo-
UT NULWLb B CO3[aHWN YC/IOBMIA ANs cBOO6OAHOro TBOpYecTBa M WC-
CNefoBaTeNlbCKOr0 NMOMCKa YYeHbIX. OTWU YC/MIOBUA BKIKOYAKOT MNpexie
BCero ob6ecneyeHWe WHCTPYMEHTaMW WCCNefoBaHWUA, OTBeYaloWmnmu
BbICLUMM [JOCTVDKEHUSM BPEMEHU, BO3MOXHOCTb OOLEHNS U COTPYAHM-
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yecTBa W XOTS Obl AOCTOWHOE COAEpXXaHue, 4TOObl YYEeHOMY He Mpu-
LUN0Ch OTBMEKATLCA Ha NPUPabOTKMU.

Hauua MOXeT 0TkasaTbCA OT CofepXaHus (yHAAMeHTaNbHON Hay-
KW, KOTOpas nMuTaeT nepejoBble TEXHOOMMKM, MepeiTn BO BTOPOW 3lle-
NOH CTpaH, He MpeTeHAO0BaTb HA BCEMUPHOE YBaXeHMe W nNpu3HaHue. Ho
3TO BPSA4 /I COBMECTUMO C POCCUMIACKMM MEHTaIMTETOM.

MOXHO ObITb B UYMC/le TEXHUYECKW NEpefoBbIX CTpaH, paboTas Ha
YYXKNX TEXHONMOTMAX. HO COMHUTENbHO, YTO Mbl CMOXEM fAefaTb KOHKY-
PEHTOCMOCOBHY0 NPOAYKLMIO Ha YY)XKON TEXHOMOTMU. ITO He B Hallem
XapakTepe.

MpugeTtcs Torga nocTaBAATb Ha PbIHOK MPUMWUTUBHYH MUHepasb-
HO-CbIPbEBYHO MPOAYKLMIO, KOTOpPasi CTOUT AeLleBO. 3HaUuT, XuTb byaem
6efiHO, a OT GefHOW XXU3HWU OfapeHHble Nan ByayT yXoauTb 3a py6ex.
KayecTBo Hauuu 6yaeT perpeccupoBarth.

Bpsg nv okpyXatowme cTpaHbl OyAyT AOAr0 TepneTb, YTO OrpoOM-
Has 1 6oratas 4acTb TeppuTOpUKM 3eMauM HaxoguTca nog Manoadek-
TUBHbIM U ManonpoAyKTWBHbIM ynpaBneHuem. CoBCeM HeobsizaTefbHO,
4TO6bl 3TO 6bISI0 HACUINE WU BOOPYXKEHHbIA 3aXBaT, K OTPaKEHMHO KO-
TOPOro Mbl AO/MKHbI FOTOBUTbCA. CyllecTBYeT MHOFO cnoco6oB, Korga
Lenb JOCTMraeTca Hes3amMeTHO 1S 00bekTa, NouTn Ao6poBOMLHO. Ham
3TO MPOLEMOHCTPUPOBANM Ha npumepe pasBana Coeetckoro Cotosa.

EcTb ABe BO3MOXHOCTU. [MepBas — BEPHYTbCS K XXeNe3HOMy 3aHa-
BeCy W TOTanMTapHOMY npaBieHuto. BTopas — chenatb CTaBKy Ha WH-
TeNINEKT. Y Hac BCe ele ecTb WaHC. Y (yHAaMeHTanbHoW HayKu AONTuii
MHKYOaLUMOHHbIA Nepuod. Tenepb, 4TOObI ANWb MOAAEPXKMBATL Hayky,
npuageTca BAOXMWTb B AeCATKM pa3 60/blle CPeACTB, YEM HYXXHO OblO B
cBoe Bpems. CMOXEM NN Mbl caenaTb TaK, YTOObl 3aHMMATbCSA HayKoOW,
BOOOLLe, MHTENNeKTyalbHbIM TPYAOM, Yy Hac Obl10 NpuBAeKaTeNbHee,
yem B Apyrux ctpaHax? VIMEHHO Ha 3TOM CO34anucb MoWb U Gnarococ-
TosHMe CoefuHeHHbIX LLITatoB AMepuKu.

Ho v 3mecb ecTb OfHO TPyAHOe ycnosue. MPUOPUTET MHTENNEKTa
BO3MOXEH NNLLb B CBOBOOMbIC/ALLEN AEMOKPATUUECKON cpeje.



Apyrue KHUIMM Hallero u3gatenbCcTBa:

WcTopua Hayku

Konmoropos A. H. MaTemaTvika B ee WCTOPUYECKOM PasBUTUN.
Mbiwkuc A. . CoBeTCKMe MaTeMaTUK: Mou BOCTIOMMHAHWA. URSS
HefeHko B. B. Ouepku no uctopumn marematuku B Poccuu.

MHegeHko B. B. OuepK MO MCTOPUM TeOPUW BEPOATHOCTENA.

XXunsHeonucaHve JlbBa CemeHoBuYa MOHTPArMHa, MatemaTuKa, COCTaB/IEHHOE UM CamUM.
XmkueHko A. B. Anrebpanyeckass reomeTpus B paboTax COBETCKMX MaTeMaTUKOB.
Helirebayep O. To4Hble Hayku B [PEBHOCTM.

[fenvaH W. A. W3 nctopun maTemaTmku.

Oenman . A. WcTopus apntmMeTnKu.

[envaH WN. A. Pacckasbl 0 CTapoil 1 HOBOW anrebpe.

AnekcaHgpoBa H. B. VcTopuss MaTeMaTWYeCKNX TEPMUHOB, MOHATUMA, 0603HAYEHWIA.
O>kurosa E. M. Pa3suTune Teopumn uncen B Poccum.

Monos I'. H. Ouepkn Mo UCTOPUM MaTEMaTUKMU.

Monos I'. H. C60PHMK MCTOPUYECKMX 3aday Mo 3/MeMeHTapHON mMaTeMaTuke.

Arnom WN. M. TepmaH Beiinb.

MonsikoBa T. C. JleoHapyg diinep 1 maTemaTnyeckoe obpasoBaHune B Poccun.

Bawmakosa W. I'. QuodaHT n AVO(haHTOBbI ypaBHEHWS.

puropsH A. A. 3aKOHOMEPHOCTU 1 NapafoKCbl PasBUTUA TEOPUU BEPOSTHOCTEN.

Meggeges @. A. Ouepku UCTOPUM TeOPUN PYHKLWIA AeACTBUTENBHOIO MepeMeHHOro.
Meggees ®. A. ®paHLy3cKas LIKoNa Teopun PYHKLUMIA N MHOXECTB Ha pybexe X1X-XX BB.
CTpoiik [. f. Ouepk mnctopun guddepeHumanbHoli reomeTpun (4o XX ctoneTus).

3onoToe HO. A. [enatowme Hayky. KTo oHM? M3 3aMUCHBIX KHUKEK.

3onoToe KO. A. XuMuKM B Apyrux 0651actax unm Ha gpyrux Onvmnax.

3onoToe HO. A. KTo 6bIn KTO B aHannTU4eckoin xvmmmn B Poccumn n CCCP.

3onoToe HO.A, Llupokosa B. U. (PeA.) KTO ecTb KTO B POCCUIACKON aHaIMTUHECKOA XMW,
LLnerens . [. WicTopusi MMUKPOGBKOMOTMN.

Meynukosa O. H. XXusHb Vnbn Unbuya MeuyHuKoBsa.

Ecakos B. A. Ouepku vctopun reorpadmm B Poccnm Kak Hayku. XVIII - Havano XX Beka.
BuptokoB B. B. TpygHble BpemeHa tunocohun. KH. 1-7.

Kolipe A. Ouepkn nctopun priococKoi Mbican.

KoHgpaToB H. A. VCTOpUA NMHTBUCTUYECKUX YUEHWIA.

TomceH B. VcTopus asbiKoBefieHUA [0 KoHua XIX Beka.

AnnaTos B. M. NcTopusa ogHoro mudga: Mapp 1 Mappusm.

Ywakos U. A. VcTopus Haykn CKBO3b MpusMy o3apeHuil. KH. 1-8.

Cepus «bypgyLias Poccus»

Mammreukw T. T. (pef.) Byaywee Poccun. BbisoBbl 1 npoekTbl. KH. 1,2.

ApyTioos B. C, Mvenukwn . ., Mammeyxw T. . (peg.) Hayka Poccum. OT HacTosiLero
K GyfyLemy.

Ocvinos I'. B. (oTB. ped.) [nobasibHbIA KpW3NC 3anagHoi LyBuamnsaumm n Poccus.

WnbnH B. H. MaHudecT pycckoil LyBuan3auum.

lenoBaHn B. A., BbpuTkoB B. B., [ly6ockuit C. B. CCCP n Poccua B rnobasbHON cucteme
(1985-2030): Pe3ynbtaTbl rno6asbHOr0 MoAeIMpoBaHus.



YBaxaeMmble yntatenu! Ysaxaemble aBTopbl!

Hawe u134aTenbCcTBO CMeLManu3mMpyeTcsi Ha BbIMYCKe Hay4HoOW W yue6HOW
NUTepaTypbl, B TOM YMC/e MOHOTpaguii, XypHanoB, TPyAoB yueHbIX Poccunii-
CKOI aKafeMUn HayK, Hay4HO-UCCNef0BATeNIbCKUX WHCTUTYTOB U YUebHbIX
3aBefeHuii. Mbl npegnaraeMm aBTopam CBOW YCNYrW Ha BbIFOAHBIX 9KOHOMU-
yeckux ycnosmsx. Mpu aTom Mbl 6epem Ha cebsi Bclo pa6oTy Mo MOAroToBKe
u3faHus — OT Ha6opa, PesakTUpPOBaHWsi W BEpPCTKW [0 TUPAXMPOBaHUSA
N pacnpocTpaHeHus. lpea

Cpeau BbIlWeAWNX U TOTOBSILUMXCS K W34aHUI0 KHUT Mbl npegnaraemM Bam crnegyiolyue:

FammoB 3. M. ®eHOMeH XUN3HWU. MPONCXOXAEHNE N MPUHLMMBI 3BOJTIOLMUN.

Fanumos 3. M. (pea.) Mpobnembl 3apoXaeHUss U 3BoAOLMM Buochepbl.

[lopocheesa B. A., MakankuH A. B. 3Bontouns paHHeli COMHEYHOW cCUCTEMbI.

Kyckos O. /1., fopoceesa B. A., KpoHpog B. A, MakankuH A. B. Cuctembl HOnutepa

n CaTypHa: PopmumpoBaHue, cOCTaB M BHYTPEHHee CTPOEHUE KPYMHbIX CMYTHUKOB.
Lankuu A. W., Cugopos tO. . TepMognHamMnyecKne MOLENN B KOCMOXUMWUM 1 NNAHETO0r K.
KucnmupiH C. A. Hay4Has anuTa B cUCTeMe MOMUTUYECKOW BnacTu.

tOpesny A. B., LlaneHko W. M. HyxHbl 11 Poccumn yyeHble?

[Joptman A. . BecemupHas uctopust dmnsmkn: C Havana XIX go cepegmHbl XX BB.
[HopdmaH A. . BecemmpHas mnctopus (usmkun: C gpeBHeliLLnx BpeMeH Ao koHua XVIII Beka.
CypuH A. B., MaHoB M. WN. (pes.) Cyabbbl TBOPLIOB POCCUIACKON HayKu.

BoHrapa-/lesuH . M., 3axapos B. E. (peg.) Poccuiickas HayyHas amurpauys.

JNorsuHos B. B. Bce OTKPbITUA M JOCTUXKEHUS HAayKN U TeXHWUKW 3a nocnefHue 200 neT.
lopo6ey, b. C. KpyT JlaHgay: XXu3Hb reHus.

lopo6el, b. C. Kpyr JlaHgay: Pusnka BoliHbI U MUpa.

lopobey, 6. C Kpyr NaHgay v Jndwmua.

lopoGel, B. C. CekpeTHble (m3nKM 13 ATomHoro npoekta CCCP: CeMbs J1elinyHCcKuX.
XaprutTanm W. OTKpoBeHHas Hayka. Becefibl CO 3HAMEHUTLIMU XUMUKaMK.

XapruTtTanm . OTKpoBeHHasi Hayka. becefbl ¢ Kopudesmu 6UoXuMun.

Cepusa «Hayka B CCCP: Yepes TepHMM K 3Be3fam»

CappaHawsunn . A. OMUTpunidi ViBaHeHKO — cynep3Be3fa COBETCKOW (DU3NKM.
LLHomb C. 3. epou, 3104eM, KOHHOPMUCTbI OTEHECTBEHHOW HayKw.
lopo6el, B. C. CoBeTCKMe (PU3UKM LIYTAT... XOTA 6bIBAO He 40 LLYTOK.

Mo Bcem Bompocam Bbl MOXeTe 06paTUTLCS K Ham:
Ten./hakc (499) 135-42-16, 135-42-46 Haquaﬂ " yqe6Has=|
WM 3N1eKTPOHHOW nouToli URSS@URSS.ru

MonHbIA KaTanor msgaHwin nNpeacTasreH nnTepartypa

B VHTepHeT-marasunHe: http://URSS.ru

000 «KPACAH/O». 121096, MockBa, yn. 2-a dunesckas, 7, kopn. 6.
®dopmat 60x90/16. Meuy. n. 19. 3ak. M 3240.

OtneyaTtaHo B OO0 «JIEHAH».
117312, MockBa, np-T Wectugecatunetns OkTabpsa, MA, ctp. 11.
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OcobeHHO  cneflyeT  BbleNUTb
MPOeKTbl  uccnefosaHus  JlyHbl.
C HuMMK cBfi3aHa BO3MOXKHOCTb
pelleHnsi  HEKOTOpPbIX
(hyHAAMEH T aNbHbIX BOMPOCOB
3eMHOr0 €CTeCTBO3HaHus.
[Mpoucxo>kaeHne 3eman,  MexaHusm
BO3HWKHOBEHUS  OKeaHa,
aTmocepbl,  KOHTWHEHTOB,
npobnema 3apo>KAEHWS W 3BOMIOLMM
>KU3HW. Mbl He 3Haem 0TBeTa
Ha 3Tu BONpocbl. W He y3Haem,
ecnn 6ygeM wu3y4aTb TOMbKO 3emnto.
Bce crebl npoLeccos,
MPOVCXOAMBLUMX Ha 3emne nepsble
600-700 MWNIMOHOB feT,
MONHOCTBLIO CTEPTHI, a Ha JIyHe OHW
eCTb. 3Had XMMUYECKOe CTPOeHue

JlyHbl — Ha 3TO HanpasneH
KOHKPETHO npeanaraembliii  Hamu
KOCMUYECKUA MPOEKT, — MOXKHO

MOHATb MEXaHu3Mm 00pasoBaHus
NlyHbl, a oTcoga n 3emim,
C KoTopoil JlyHa ob6pasyeT
FEHETUYECKN CBA3AHHYID napy.

(M3 BLICTYNNEHNSA
Ha O6Lem cobpaHum PAH
B MapTe 1998 r.)




\lmixumuu B. L. Bepuancxoro(l‘EOXHP
MNpepcepatens Komutera no mereoputam PAH, unew
Giopo Cosera no kocmocy PAH. 3acnyweHHblit npo- |
theccop MI'Y um. M. B. llomoHocoBa. nasHblii pegaktop
XypHana «leoxumus». Mpeanaent (2000-2004 rr.) u su-
ue-npeaugent (1996-2000 rr.) MexayHapoaHo# accouu-
- auum reoxumun u kocmoxumun (IAGC). '
3. M. l'anumoB — 0AnH 13 BeayLUX COBPeMEHHBIX FeOXMMUKOB, YN1eH MHOCTPaHHbIX
akagemui, cosgaten Teopun Guonoruueckoro hpakUMOHWPOBAHNA M3OTONOB,
YYaCTHWUK U PYKOBOAUTENb MEXAYHAPOAHLIX OKEaHONOrMYECKUX IKCNeauLmiA, as-
TOpP M3BECTHLIX paboT NO NPOMCXOXAEHWIO JlyHbI U NNAHET, XUMHW M3OTONOB,
reonoruu U reoxuMun HedpTi U rasa, NPOUCXOXAEHUIO anma3os. B nocnegHue roge!
ocoboe mecTo 3aHMMalOT paboTbl, NOCBALWEHHbIE Npobnemam NPOMCXOXKAEHUA
#u3nu («@enomeH u3Hu: Mexay paBHOBECHEM M HeNMHeNHOCTLI0. [Ipoucxonae-
HWE W NpUHUMNLI 3soniouun»; 3-e uan. URSS, 2009), opraHuyeckoi reoxumum
(«Isotope organic geochemistry»; 2006), Bo3HMKHOBeHUIO cucTeMbl 3emna—IlyHa
U asoniouun 6uoctepbl («Mpobnembl 3apoxgesns u 3soniouun Guocdepbiy;
URSS, 2008).
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