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Hcnonv3ys sxocucmemmvlii n00OX00, a6mopbl AHAIUZUPYION OOCHUNCEHUS
COBPEMEHHOU KOCMOHASMUKY C MOYKU 3DEHUS. B03MONCHBIX NPOSLGICHUL HCUSHU
HA KOCMUYECKUX 00beKkmax 0nsi 00wsicHenusi 0a308bIX NIAHEMAPHbIX NPOYECCO8
u senenuil. Hogulil 632710 Ha KocMuuecKkue npodaembl ¢ IKOCUCMEMHBIX RO3UYULL
NO3607UNL 8bIOGUHYMb U 0DOCHOBAMb KOHYENYUIO BCENEHCKO20 PACNPOCMPAaHe-
HUSL 16eHUs. XeMoaumoaemompogpuu. Bvickazannas udes daem umnyivc meo-
PEMUYECKUM UCCIEO08AHUSIM NO NPOOIeMe NPOUCXONCOCHUST JICUSHU U NIaHe-
mapuvim npoyeccam. Mz nee ciedyom 6onee mounvie OYeHKU NOMEHYUAIbHBIX
Pecypco8 Kocmoca, npubaudcaoujue peanusayuio NIaH08 O0C80CHUs KOCMUYe-
CKUX 00bEKmo8.

Knroueevie cnoea: npobremvl KOCMOHABMUKU, JHCU3Hb, XeMOIUMOABMO-
mpogust, pecypcei.

In this work the authors, using the ecosystem approach, analyze modern as-
tronautics achievements from the point of view of possible life displays on space
objects to explain basic planetary processes and phenomena. Reconceptualiza-
tion of space problems in the ecosystem context has allowed to suggest and sub-
stantiate the concept of the chemolytoautotrophy phenomenon universal distri-
bution. The stated idea gives an impulse to theoretical researches on the life
origin problem and on planetary processes. The more exact estimations of po-
tential space resources that bring closer realization of space objects develop-
ment plans follow from this.

Keywords: astronautics problems, life, chemolytoautotrophy, resources.

Ha coBpemMeHHOM 3Tame uelOBEYECTBO NOTOBO BKJIAAbIBAaTh OOJBIINE JEHBIH B
OCBOEHHME KOCMOCa, UMesl B BUIY HAaydHOE, BOCHHOE, NPUKJIAJHOE U Jaxe pa3BiieKa-
TeJIbHOE 3HAUEHHE KOCMHYECKHX pa3paboTok. McTopusi cCOBpEeMEHHOW IMBHIU3AIUH
MOJICKa3bIBACT: IJ1aBHBIN HWHTCPEC YCJIIOBEKA — B CAMOCO3HaHUHN YE€PE3 N3YUCHUE NAJIbHUX
MHUPOB, MOKCK cBOero Mecta Bo Bcenennoii. Co3zeprianne HebOa MOCTENICHHO MPHUBEIO K
Pa3BUTHIO OCHOB aCTPOHOMMH, MEXAaHUKH 1 MHOTOTO APYIoro, MOJIOKUB Ha4yaio KOCMO-
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norun. CoBpeMeHHAs: KOCMOHAaBTHKa BoOpama B ceOsi OIBIT MPAaKTHUECKH BCEX HayK,
HAYMHAs OT TOYHEHITNX METOJOB (PU3XMMHHN B KOHYAs HOCTYyIaTaMH (DHIIOCO(HHL.

HccnenoBanne KOCMHYECKOTO IPOCTPAHCTBA HAXOJUTCS HA IEPEIOBOU JIMHHUU
(yHmaMeHTaNbHONM HAayKH. B Hamm Bek, KOraa MHOTOE M3MepsieTcs: (prHaHCaMH, peaji-
3alus KOCMUYECKUX MPOrpaMM 3aBUCHUT OT KamuTajoBioxeHui. IlepenoBeie eBpomneii-
ckue crpansl, CIIA, Smonus, Kurait, Uanus, BkIagsiBas 3HaUWTEIbHBIE CPENICTBA, 32
MOCIIEIHUE JBa ACCATHIICTHS 3aIyCTHIIN JECITKH KOCMUYECKHX alapaToB U JTOOWIHNCH
KPYIHBIX yCIIEXOB B MO3HAHWUH JalbHEro KocMoca. Co3maHue W BBEIBOA HA OKOJIO3EM-
HYIO OpOUTY TOJBLKO OJIHOTO KOCMHUYECKOTO TelieCKomna «Xa00i» ¢ MOMOIIbI0 IIaTTIIa
«nckaepm» B 1990 r. obomtmcs B 2,5 mipa nosutapoB. NASA miatur 56 mitH noi-
JapoB 3a OTIIPABKY KAXKIOTO aMmepukaHckoro kocMonaBta Ha MKC. 3arpatsl Ha paboTy
eBporeiickoro mapcoxoga ExoMars-2018, mnanupyemyro B OIaronpusaTHOM acTPOHO-
MuueckoM okHe BecHou 2018 r. Ha tutanere Mapc, yke ceiyac OILIEHHWBArOTCS B
850 MitH eBpo. DTO JIUIIH OTICIBHBIC TIPUMEPHI €KETOTHOTO (PMHAHCUPOBAHMS KOCMU-
YEeCKUX MPOEKTOB, COCTABIISIONIETO MOMCTUHE aCTPOHOMHYECKHE CyMMBI. BrosHe pe-
30HHO BO3HHKAET BOIPOC: BO UMsI YETO TaKWE CYMMBI TPaTHT denoBedecTBo? U kakoe
MECTO CMOXKET 3aHATh B 3ToU ToHKe Poccus?

He cexper, uto Poccnst He cMoria yaep:kaTh CTaTyC KOCMHYECKOTO IIePBOIPOXO]I-
na — CCCP. O mBamnaru rojgax 0eCIUTOMHBIX YCHIIMH MHIIET akajaeMuk . M. ['amumoB
[2010]. TIo ero MHeHHIO, OpraHHU3aIMs IUIAHETAPHO-KOCMHYECKHX HKCCIEIOBAHUM B
Poccun ObuTa «KpaifHe HEPOIYKTHBHON» — 3@ 3TH T'OJBI HE OBUIO CIENIaHO HU OJIHOTO
3amycka B cTOpoHY JIyHbl u TuiaHeT. HeoOXxonmumo u3BJI€Yb YPOKH M OPUEHTUPOBATH
OTEYECTBEHHYIO KOCMOHABTHKY Ha BBIOOp myTel pa3Buthsa. C 3TOM MO3HMIMU CTOUT
OIICHUTH JOCTUTHYTOE, YTOOBI BHIOpAaTh Hamboyiee MEPCIEKTUBHOE HAIpAaBICHHUE IS
JanpHeHIIero 3¢ (GeKTUBHOTO U3y4YEeHUs] KOCMOca.

JlocTHKeHUs COBPEMEHHOW KOCMOHABTMKHU OOCCIICYMIIM TOJTYYCHUE CBEACHHUN
o 0a30BBIM IUTAHETApHBIM NepeMeHHbM (10 B. . BepHajckoMy) — OCHOBHOMY XHUMH-
YEeCKOMY COCTaBY M (Da30BOMY COCTOSHHIO BEUIECTBA, TEPMOIHMHAMHYECKHM TEpEeMEH-
HbIM, OTPBIBOYHBIX JAaHHBIX IO KOMIIOHCHTaAM XHWBOT'O BCHICCTBA. B sTom kiroue
YMECTHO BCIIOMHUTBH ONACCHUS YUCHBIX I/IH(l)I/IL[I/IpOBaTI) 3CMJ'IIO HENU3BCCTHBIMHU 6aKTe—
PHSIMH € TIEPBBIX 00pas3IloB JIYHHOTO IrpyHTa. HO KOcMIdeckre 0OBEeKTHl U IETadl KOH-
CTPYKIHH, HO6I)IB3BHII/I€ B OTKPBITOM KOCMOCE, OKa3aJIMChb CTCPUIIbHBIMHU, YTO MMPAKTHU-
YECKH OIPOBEPIIO KOHIICTIIHIO MaHCIEPMHH, MPEAIONaraBIieii MmepeHoc U pacipo-
CTpaHeHHe OeNKOBOI (HOPMBI KU3HH KOCMUUECKUMH TEIaMU.

Teneps HaOnromaeTcst oOpaTHas TEHIEHIMS — MUKPOOPTaHU3MOB U3 KOCMOCa He
0osATcs, UX crneuuanbHO pasbickuBaroT. [louck xu3HuM Bo BceenenHolt mpopomxaercs
BCEMHU NOCTYIHBIMU CPCACTBAMM, U 3TO CTAHOBUTCA 4YYTh JIM HE I'NIaBHBIM HaAIlpaBJICHU-
eM. Bo BcskoM cirydae, pe3ynabTaThl OONBIICH YacTH CaMOCTOSITEIBHBIX M OSCIIEHHBIX
HaTYpPHBIX H3MepeHHﬁ, BBITIOJIHCHHBIX MCKIIJIAaHETHBIMU CTAHIUAMU, UCIIOJIB3YIOT KaK
APTYMCHT B IIOJIB3Y CYIICCTBOBAHUA WM OTCYTCTBUA KU3HH Ha KOCMUYCCKHUX TEiax.
Bo3MoxHO, TpoOCcTO MOIOrpeBasl WHTEpPEC OOMICCTBEHHOCTH W OINPABIBIBAST 3aTPAThI
CPEJICTB HAJIOTOILIATENBIIUKOB. M 3TO MUIIHKK pa3 moadepKuBaeT rirybouaimryro 3a-
HHTEPECOBAHHOCTh YeNIOBEKa B OOHAPYXKECHUU ceOe MOMOOHBIX, YKUBBIX OPTaHH3MOB.
Ilo 9TOMY HallpaBJICHUIO BEAYTCS MHTCHCUBHBIC UCCIICIOBAHUSA, IIMPOKO OCBCIIACMbBIC B
CMU (xypHan «HoBoctu kocMonaBTuxku» 2010 r. u ap.).
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OpbGuranbhas amepukadckas cranius Mars Odyssey AuCTaHIIMOHHO OOHApyKUIa
HAJIMYKe 3aJIeXKel MOIMOBEPXHOCTHOTO MApCHAHCKOTO Jibaa. Ammapar — 3081 Phoenix
(CIOA) cosepmmn mocanky Ha Mapc B Mae 2008 r. B xozxe nsatuMecsyHoil paboThl
30H OTHPABII Ha 3eMIII0 PE3YJIBTATHI U3YyUCHUSI XUMHUYECKOTO COCTAaBa MapCHAHCKOM
MOYBBL. AHAMU3 W 00pabOTKa MOJTYYEHHBIX M3MEPECHUI MOATBEPIMIN OOHAPYKCHHOE
paHee HaJlW4Me JibJa O] MOBEPXHOCTHIO MOYBBI, YTO MOBBICHIIO 3HTY3Ha3M CTOPOHHU-
KOB HJICH CYIIECTBOBAHMS )KU3HHU Ha IUIAHETE.

Bo3MOXXHOCTh OOHapy)K€HHUS CIIEJIOB XKU3HU HECYT W JAPYrue KOCMHUYECKHE IMPOo-
rpammbl. SIMOHCKUI MeXIUTaHeTHbIN anmapat Hayabusa (Cokomn) ObLT 3amylieH B Mae
2003 T. s BCTPEYH M KOHTAKTa ¢ KPOXOTHBIM acTEPOUIOM JUTHHON HEMHOTHM OoJiee
0,5 xM. B HOs106pe 2005 r. oH KOCHYJICS acTeponaa Tpyooi TpyHT03a00pHUKA, a B HIOHE
2010 r. BO3BpamaeMasi Kamcyja NpH3eMiIniIack B ABCTpPalMM, AOCTABUB B JIOBYIIKE
MEJIKHE YaCTHIIBl acTeporia pasMepoM okosio 10 MkM u MeHee — 10 1 MKM (MHUKpOHA).
OO0pasipl HaMeueHo M3y4YuTh B 10 yHHUBepcUTETaxX MUpPA. Y CIleX BIOXHOBHI SITOHCKHX
uccrenoBarelieil. B UX MiiaHbl BXOIUT 3allyCK HOBOTO acTepouHOro 30H1a Hayabusa-2
B 2014 r. ITo 3TOMY mpoeKkTy, onleHnBaeMoMy B 200 MIIH JOJIIapOB, 30HA IJIAHUPYIOT
3aIyCTUTh K acTepouay (AumaMeTpoM OKoyio 1 KM), 6oraToMy yriepoJoM W OTHOCSIIE-
Mycsa K paHHemy nepuogy CoJHeuHOW chcTeMbl. 3ajada 30HAa — OTOOpaTh 0Opasibl
IpyHTa aCTEpPOHJa U JOCTABUTh UX Ha 3emito B 2020 r. 11 pa3sHOIUIAHOBOTO M3Y4EHHS.
B gactHOCTH, BO3MOKHA TIPOBEPKA KOHIICTIIIIH MTAHCIIEPMUH, KOTOpask IPOJODKACT UH-
TPUrOBaTh HEKOTOPBIX YUCHBIX.

AcTtpoduzndeckoe HampaBiieHHE KOCMOHABTHKH 3aMETHO mporpeccupyer. Mpes
WCTIONB30BATh ISl aCTPOHOMHYECKUX HAOJIONEHMH MCKYCCTBEHHBIM CITYTHHUK, ITOCTa-
BHB Ha HETO TEJIECKOII, pOJIIach MOYTH BeK TOMY Hazaz. C HauaioM KOCMUYIECKOH ApEI
NOsABUJIACH NMPAKTUYCCKAsA BO3SMOKHOCTh CO31aTh BHE3CMHBIC OGCGpBaTOpI/II/I. BI)IBCZ[GH—
HBIC HA OpPOUTY KOCMHIYECKHE TEIECKOIBI 00NAAI0T TOHSITHBIMHU MIPEUMYIIECTBAMH IO
CPaBHECHHUIO C 3¢MHBIMU cOOpaThsiMi. C MX TTOMOIIBIO BEHITOJHEHBE MHOTOYHCIICHHBIC
YHUKaJIbHBIE W3MEPEHMS, MOTyUYeHB! HOBbIE Hay4HbIe (pakThl. O HHUX IIHPOKO MHGOP-
MHUPYIOT OOIIECTBEHHOCTh, OHM YacTO CTAHOBSTCS HOBOCTHIO Ne 1 B mpecce. MHTepec k
HUM BBI3BaH U MOJOTPEBACTCS TEM, YTO TONydacMasi HHpopManus uMeeT IpsSMoe OT-
HOIIIEHHE K MpobiieMam xu3Hu. HazoBem Hanbosiee 3HaUUMBbIe Pe3yJIbTaThI.

VHuKaIbHBIM KocMuueckuit Teneckon «Xa66a» (Hubble) secom 11,1 T 6buI mO-
CTaBJICH Ha OPOUTY B TPy30BOM oTceke mattia «JlnckaBepu» B 1990 1. 3a 20 jer ero
paboTsl Oosee 4 THICSIY aCTPOHOMOB IMOJIYYMIJIM BO3MOKHOCTH MCIOJIB30BaTh «Xa00m»
Juis uccienoBanus. CBET, OTpaXeHHBIN OT TJIaBHOTO 3e€pKalla TeJIECKOIa, HalpaBisieTCs
B 2JIEKTpOHHEIE (poToKamepsl. [locTymaromue oT HUX CHTHANBI MPUHIMAIOT B ICHTPE
00paboTKH, BOCIIPOU3BOJISI CHUMOK KOCMHUYECKOTO 00BeKTa. JlomomHuTensHas 0030p-
Has KaMepa T03BOJISIET BECTH HAOJIOACHUS B CIICKTPAIIEHOM JIMania3oHe OT UH(ppakpac-
HOWU 30HBI 710 yiabTpaduoneta. [ToTOK JaHHBIX eXeTHEBHO cocTaBiseT 15 ['0ait. OHn
MTOCTOSIHHO HECYT HOBYIO OCCLICHHYIO HH(POPMAIHIO, OTKPHIBAS ITUPOKHE BO3MOKHOCTH
JUTS €€ MHTEPIIPETAIINH.

Ha ocHoBe u3MepeHnit BEIIBUHYTA THITOTE3a, CBA3BIBAIOIIAS MACCY YSPHBIX JBIP U
cBorictBa ["amaktuku. IlomydeHa coBpeMeHHas KOCMOJIOTHYECKAas MOJENTb, KOTOpas
MpescTaBisgeT co0ol BeeneHHyro, pacmupsonyocs ¢ YCKOPEHHEM U 3allOJIHEHHYIO
TeMHOM 3Heprueil. Hazsan Bo3pact Beenennoit — 13,7 mipn ner.

O6cepraropust «Kemutep» (Kepler) ¢ teneckomom-horomeTpom OblIa BhIBEZEHA Ha
reJIMOIIEHTPUYECKYIO OpOuUTY, On3KyIo K opoure 3emitn, B mapte 2009 r. [Mnsun 2010].
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«Kemep» (CILIA) mocTossHHO HaIlelieH Ha OJMH W TOT e Y4acTOK HeOa, TJe «BBhICBE-
guBaroTcs» Oosee 150 Thic. 3Be31. B ux uccneqoBaHWM MPUMEHEH METOJ TPaH3UTOB,
Hanbosee d(PEKTUBHBIN s 0O0OHAPYKEHU IUIaHEeT. Bo MHOMXeCTBe 3Be3]] BBIICISIOT
Te, y KOTOPBIX OJIeCK MEePHOANIECKH UyTh-uyTh ociabeBaer. Takue peryssipHbIe dacT-
HBIC 3aTMEHUSI 3BE3]IbI CBA3BIBAIOT C «IIPOXOXKICHUEM» ILIAHETHI 0 ee THCKy. Meton
(bUKCUpYET TONBKO IUTAHETHI, Y KOTOPBIX IIOCKOCTh OPOUTHI MEPECEKACT AUCK 3BE3JBL.
[TosTOMY BeposTHOCTH OOHAPYKEHHS IIAHET YPE3BBIUAIHO Maja, HO OHa BO3pacTacT
NPY YBEIMYCHUN KaK BPEMEHHU OECIPEphIBHOTO M3MEPEHUS OJiecKa OTHEIBHON 3BE3/IbI,
TaK ¥ YHCJIa OJHOBPEMEHHO TECTUPYEMBIX 3Be3l. MIMEHHO STH KadyecTBa, IPUCYIIUEC
«Kemepy», obeceyniy rapaHTHPOBAHHYIO yhady. 3a HECKOJIBKO MecAleB padoThI
eMy yzaanoch 3adukcupoBaTh 0osee 700 «3Be3IHBIX 3aTMEHHIN», TO €CTh CJICIbI TIOTCH-
[IUAJIBHBIX KaHIUIATOB B IUIaHETHI. l{eneHanpasieHHble HAOMIOICHNS 32 KaHAUIaTaMK
MPUBEIN K OTKPBITHIO IDIAHETAPHBIX CHCTEM C COJHIIETIOJOOHBIMH 3BE31aMH, Ha3BaH-
ueivu Kepler-9, 10 u yxe 11. Cuuraror, 4T0 Cpeand KaHAWIATOB HMEETCS OKOJIO
140 3emnenoOOHBIX IUTAHET, MPEBBIIIAIOIINX 110 JHaMeTpy 3eMIll0 He Oojiee 4eM B
2 paza. OOHapy)XKeHHE TaKuMX IUIAHET BCeria ObUIO MEYTOW MHOTHX aCTPOHOMOB, Tak
KaK 110 IPUHIUIY HOA0OWS HAa HUX MOKHO OKHIATH MPUCYTCTBUE JKU3HHU BIUIOTH IO
WHOIUIAHETHBIX I[UBHIM3ALIHIH.

HeranbHast 0OpaboTka qaHHBIX oOcepBaTopun «Keriep» B COBOKYIHOCTH C MaTe-
pHaIOM Ha3eMHBIX 00CEpBATOPHIA, UCIIOJL3YIOIINX HHBIE METOABl HAOMIOJICHUN (CcMe-
IIeHHUE MTOJIOXKEHUS 3BE3/bl, CMEIICHNE JINHUH MOTJIOLICHUS 3JIEMEHTOB B CIIEKTPE 3BE3-
IIbI, TIPSAAMOE BUJICHUE U JIp.), YTBEPIWIN (DaKT CYIIECTBOBAHUS OONBIIOTO KOJIHYECTBA
HOBBIX IUTaHEeT. Y)ke ceifuac MMEIOTCS OCHOBAaHUS CHENaTh BBIBOJ O HAJMYUHM COO-
CTBEHHOH IUIaHETapHOM crcTeMbl (Harmomobue COMHEYHOM CHCTEMbI) Y OONBIIMHCTBA
3BE31. W na MHOTMX MOKET 6])ITI) JKU3Hb, NMMOATBEPKAAasA BbICKA3aHHYIO aBTOpaMHu UIICHO
«BCEKHM3HIN» — O TIOBCEMECTHOM €€ pacrpocTpanernu [Asunos, Asmiosa 2009a: 142].

B mone3y 3T0M naen roBopsT TaKKe H3MEPEHUS, BHIIOIHEHHBIE OPOUTAIEHBIM HH-
¢dpaxpacueiM Teneckornom WISE (CIIA). Hauunas ¢ gexabps 2009 r. um coBepliieH
MIOJTHEI 0030p Heba, IPH ATOM aMEepUKaHCKHE YUeHBIE MOXYYMIN OKoJo 1,3 MITH Kaj-
POB, Ha KOTOPBIX BHIHBI pasHooOpasubie 00bekThl [Msuna 2010]. UK-gerekTops! yiio-
BIJIM M3JIy4EHUS! OT KOCMHUYECKHUX TeJl U 00pa3oBaHMi B yeThIpex AmamasoHax (ot 3,3
1o 23 mxm). MHdpakpacHas obcepBatopust WISE yBuzaena ceime 60 ThIC. acTeponaoB,
70 xoMmeT (J4acTh M3 HAX HOBBIC), 00JAKO pa3ieTaroIIelcss MaTePHH BOKPYT YMHPAIOIICH
3BE3/1bI — KaK IMOJaraiT, aTOMbI KHCIOPO/Ia, CBETSIINECS B CAMOM JUIMHHOM JIMAla30He
BosH. Bo BCcex YCTHIPEX AUAIla30HaxX MOJIYyUCHbI CHUMKHU TyMaHHOCTeﬁ " TaJIaKTUK, IIPpU
3TOM YJIAIOCh PA3IUYUTh H300paKEHUS B TUuamna3oHax 3,4 u 4,6 MkM (CHHHE U TOJTyObIe
TOYKH), T/l peo0IaaeT UIMyIeHne 3B€3/] U Ha JJTMHAX BOJH 12 1 24 MKM 3€leHbIH 1
KpacHbBIN 1[BeTa COOTBETCTBYIOT B OCHOBHOM CBEYEHHIO Harperoro raza u mbiid. Co-
€IMHEHHBIC BMECTE YEThIpE M300paKEHHSI CO3Jal0T CKa30YHO KPACHBHIC KAPTHHBI ITUX
00BEeKTOB B BUAE (DAaHTACTHYECKHX CKOIUICHHH OOJAaKOB IMBUTM W Ta3a ¢ OTOHBKAMH
3Be3/. MHTEepnpeTaTopbl H300paKeHUH TPEANOIOKUTEIBHO TOBOPAT O 30HAX aKTHBHO-
r0 3Be37000pa30BaHus, CHIIBHBIX 3BE3MHBIX BETPAaX, YHOCSIINX IBUTh U Ta3 OT LEHTpPa
3BE3IHOTO CKOIUIeHUs. Ha Apyrux cHUMKax, Ha00OpOT, ra3oBoe 00IaKO CKOHIICHTPU-
pOBaHO B IIEHTPE TyMaHHOCTH, IJI€ NMPOUCXOIST HPOLECCH 3Be31000pa3oBaHus. Tam
HaXOJSIT MHOTO MOJIOJIBIX 3BE3]], OIICHUBAs WX BO3PACT B MUIUIMOH JeT. AcTpodusnde-
CKHE UCCIEOBAaHMS YKA3bIBAIOT Ha (haKTHI co3qaHus cebe MoJOOHBIX 3BE3I U UX 00pa-
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30BaHMH, BKJIIOYAs TUIAHETHBIE CHCTEMEI, BO BCeneHHOH, UTO SBIIICTCS OTHUM U3 BaXK-
HBIX TIOKa3aTelel U MPOSBICHUM KU3HU.

K HacrosiiieMy BpeMeHH aBTOMaTHYE€CKUMHU MEXKIUIAHETHBIMU CTaHIUSMH cOOpaHa
nH(popManus o BylkaHu3Me Ha ciytHuke FOmuTepa Mo, cniytauke CarypHa DHienaze,
Ha Benepe u mpenmnonoxxuTensHO Ha Mapce, Tlie eCTh HAMEKH Ha HeJIaBHUE JIaBOBBIE
noToku. Muccust «KaccuHu-I'TolireHe» onpeennaa aHOMAJIBHO BBICOKOE COJIEpIKAHHE
MeTaHa — nopsinka 5 % — B atmocdepe Tutana, crytHuka miaHeTsl CatypH. Ha cHUM-
KaxX MOBEPXHOCTH THUTaHa BUIHBI TIBIOBI JIbAA, ApEHaKHAs CHUcTeMa, 0O0pa3oBaHHasd,
BO3MOJKHO, KUJIKMM METAaHOM, U 3allOJIHEHHAs UM 3aTeMHeHHas obnacts. [Ipucyrcrue
panuoreHHOTo “Ar B atMoctepe TuraHa CBHOECTEIBCTBYET O JeTa3alliy HeIp KOCMH-
geckoro tena [[ammmoB 2010]. MexmnaneTsiit 30H1 «[anuiaeo» mepenan u3oopake-
Hue cnyTHuka lOmutepa EBpormbl, MOKpHITOTO HaHmupeM Jbaa. [IpenmnonoKuTensHo
JIeT SIBISIETCS TIaBAIOIIHM, TOJIIMHA TOCTHTAeT KHWIOMETPOB, a MO HUM — OKeaH JKHUI-
KO BOJEI.

HoBble HayuyHbIe ()aKThl BbI3BAJIU POKAeHHE PA3TNYHBIX runores. Vx obuiue
CBHUJIETEIBLCTBYET, YTO 0a30BBIC SIBJIEHHS KOCMOCAa €Ia00 H3y4deHbl. AMeEpUKAaHCKHE
YYACTHUKH TPOEKTa MOCUUTAIIH, YTO HAWICHHBIA HA Mapce kapOOHAT KadbLUS MOXKET
BBI3BATh NIEPUOUUECKOE MOSBICHUE Tallol Boibl. OOHAPYXEHHBIE B IIOYBE HAJIO JIbIOM
MePXJIOPaThl — XUMUYECKHE COSAMHEHUSI — U3BIIEKAIOT BOLY M3 aTMOC(ephl U yaepiKu-
BaioT ee. OOpa3oBaBIIasAcs IUICHKA U3 BOIBI MOJKET IOCITYXXKUTh OCHOBOH TSI Pa3BUTHS
KU3HU, TeM 00Jiee YTO CaMH MEPXJIOPAThI CITY)KaT MUILEH 1T HEKOTOPBIX MUKPOOOB.

CylecTBYIOT pa3InyHble MHTEPIIPETALMH MOJydeHHOTo MaTepuaina. [Ipucyrcrue
BOJIBI PaCCMATPHBAIOT KaK 0€3yCIOBHYIO MPEIIIOCHUTKY ISl 3apOKICHUS B HEH JKU3HH.
[Nonnmas, uto 1uis moAaep KaHMs BRICOKMX KOHIIEHTpaLnii MeTaHa B atMmochepe Mapca
HCO6XO[[I/IM3, IMOCTOsAAHHAsA MOANMNTKA, IMPEANOoJJIaratoT ABa U30JIMPOBAHHBIX UCTOYHHUKA —
MO0 COBPEMEHHYIO I'€OJIOTHUECKYIO aKTHBHOCTB, 100 6uocdepy. [Ipu 3ToM HekoTo-
pBIE IOMYCKAIOT CYIIECTBOBAHHE MHKPOOHMAILHON JXM3HA B MapCHAaHCKOM TpYyHTE.
B cBoro ouepens, Ha kKoH(pepeHn «Jlerazanus 3emnm» (2003 r.) aBTOpPHI, MpeACTaB-
Jisis1 COOCTBEHHBIE MCCIIEAOBAHUS TI0 SIBICHHIO XeMOJIMTOaBTOTpoduu (moapoOHee HU-
XKe), IPEIUIOKIIN UICI0 O MOWCKE KM3HU Ha Mapce «He Ha MOBEPXHOCTH, a B Oolee
TIIYOOKHUX CIIOSX OTIIOKEHUID.

Bricka3bIBaOT 1 ApYrue MbICIIA. OI[HaKO OHH HE€ B COCTOAHHU O6’b$ICHI/ITI> HEKOTO-
pele HayuHbIe QakThl. Ha cHUMKax moBepxHOCTH Mapca 3adpUKCHPOBaHE MOPHOCTPYK-
TYpHBIE DJIEMEHTHI, OOBSICHSAEMBIC KaK pyciia peK, OOHa)KEHHE 0CaI0UYHBIX TIOPOJ U IPY-
roe, YTO CBHJICTENbCTBYET O KUAKOH BOJIE B IpeBHEH ncropun Mapca. OTKyaa oHa Io-
sIBHJIach? DTOT K€ BOIIPOC OTHOCHM K ITPOUCXOKICHAIO BOJBI, HAMICHHOW Ha CITyTHHKE
IOnurepa EBpone, konpuax CatypHa U Apyrux o0ObeKTax.

[lepeuncnenHoe MOATBEPKAACT pa3HOOOpa3ne BO33PEHUN HA MPOSIBICHUS XKHU3HU B
KocMoce. OTBEThl HaJl0 UCKaThb B HOBBIX TEOPETUYECKHX MOCTPOCHUSX, KOTOPHIE MO-
CIIy’KaT PYKOBOJALIEH uaeeil Ui MIIaHUPOBAHUS KOCMUYECKHUX DKCIIEpUMEHTOB. Takas
MTOCTAaHOBKA BOIIPOCA XOPOIIO BIMCHIBACTCS B OOIIYIO JIOTHKY HAYYHOTO IIpOLiecca —
MEPUOJMIHOCTD MMONYYCHUS HayJHBIX (PAKTOB, TO €CTh IMITUPUUECKOTO MO3HAHUS, UX
TEOpPEeTUIECKOe 000OIICHHE W TOCTAHOBKY HOBBIX OIBITOB ISl PEIICHUS MOCIEIYIOMINX
npobaeM. [lemaeM BBIBOA O Ha3peBIIEH HEOOXOAUMOCTH CKOPPEKTHPOBATh IIEJH, 3a/a-
YH, METOJIbl KOCMOJIOTHHU.

B meronax KocMOJIOTMH JTOJKEH B0O300Ja/1aTh IKOCUCTeMHbI moaxona. Paccmor-
PCHHBIC HAITPAaBJICHUA U JOCTHIKCHUA COBpeMeHHOﬁ KOCMOHAaBTHUKH NIPpU BCEM MHOI‘006—
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PasuH HCHONB3YEMBIX CPEACTB M METOIOB B PEIICHHH MHOTOIUIAHOBBIX 3a/a4 HMEIOT
SIPKO BBIPQKCHHYIO TCHACHIMIO HAXOMUTh B TOJy4aeMBIX Pe3yJabTaTaX acHeKThI, CBs-
3aHHBIC C KAKUMH-IUOO CTOPOHAMHU MPOSBICHUS WM CYIIECTBOBAHUS KOCMUYECKOW
JKI3HH. BBIABIEHHAs TEHOCHINS MMO3BOJISIET HA3BATh M3YUEHHE JKU3HU M COIIPOBOXKIIA-
IONIMX SIBICHUN HauOoiee 3HAYUMON IIeTThI0 KOCMOJIOTUH. AHAIIOTHYHON TOYKH 3pCHHS
TPUACPKUBAIOTCS MHOTHE HUCCIIEIOBATENN. B yxKe yIOMsSHYTOH KHUTE akageMuk D. M.
I"ayMoB cpean «3amad IIAHETHBIX HCCIICAOBAHMID Ha TIEPBOE MECTO CTABUT MpoOIeMy
MPOMCXOKICHUS KHU3HU, B CTPATCTHH PEIICHHs BAXKHEHIIUX MPOOJIEM KOCMOHABTHUKU
Ha3bIBACT JIOCTABKY W M3YUCHHE BEIIECTBA C MaJbIX KOCMHUYECKHX TEll, a TAKKE U3yde-
HHUE BHYTPEHHETO CTPOCHUS IUIAHET M CITyTHUKOB. AMEPUKAaHCKHE YUICHBIE BBICKA3bI-
BalOT MHEHHE, YTO B CIy4ae OOHApy>KEHHUS SBHBIX NPHU3HAKOB XU3HH HEMEIJICHHO
BO3HUKHET 3a/1a4a HEMOCPEACTBEHHBIX MOMCKOB JKU3HU BCEMH BO3MOXKHBIMH CITOCO-
0amu, BIUIOTH JO NMUJIOTUPYyeMO# skcreaunuu Ha Mapc. C 3THM HeNb3s HE cora-
CUTBCSL.

[IpuHAB IPUOPUTETHOCTh U3YyUCHHUS KU3HH, JIOTHYHO JIeTIaeM 3aKIII0YeHHE O He0O-
XOIMMOCTH PacCMaTpUBaTh MPOOIEMBI KOCMOJIOTHH C JKOCHCTEMHBIX mo3ummit. C
HAIlle TOYKU 3pEHUS, B PEIICHUN ATHX IIEPBOOUYCPETHBIX N MHOTHX IPYTUX 33a1a4d KOC-
MHUYECKHX HCCIICOBAaHUN BBICOKO3()(EKTUBHBIM OyJEeT SKOCHCTEMHBIN MOIXOMI K aHa-
U3y mosrydaeMoi nadopmannu [Asuinos, Asmiosa 2002; 2010a; 20106; 2010s; 2011].

[Ipu aHanmm3e SKOCHCTEMHBIX B3aUMOJEHCTBUN (IKOCHCTEMHOM aHalln3e) HE0O0Xo-
IUMO COOJIIOIaTh M3BECTHBIC B AKOJOTUW 3aKOHBI M UMETh B BHIY OOIINE MOHSTHS B
MO3HAHUH OKpYKaroiero mupa. ComocTaBieHHe W aHAJN3 B3aUMOJCHCTBUN B PasHO-
YPOBHEBBIX YKOCHCTEMAaX YYHTHIBAIOT OCOOCHHOCTH B3aMMOOTHOIICHUS MHIMBUIYab-
HOT'O, €MHUIHOTO M OOIIEro, 3aKOHEI IMOI00MS, ONTHMAIEHOCTH U JAPYTUE, UMEIOIIIEC
MECTO MpPH CIOKEHHH cucTeM. [IpHHIUIT 000U MPOIIECCOB U SBJICHUIA B OJHOYPOB-
HEBBIX HKOCHCTEMaX MO3BOJISIET MPOBOJWUTH AaHAJIOTUH MEXIYy HUMH — CONOCTaBIATH
9KOCHUCTEMY 3eMJIM C SKOCHCTEMaMH IUIaHeT U HeOecHbIX Ted. McxoauM u3 uaeH, 4to
NPUPOJIC CBONCTBEHEH pa3yMHBIN KOHCEPBATHU3M, TO €CTh OJHH U TC K€ MPOOJIEMBI B
pasHbIX TOUYKaX BcereHHOM oHa pelraeT 0JMHAKOBBIM CIIOCOO0M (0OIIHi CHCTEeMOTeHe-
TUYECKUN 3aKOH).

Takue mMoOAXOABI MMEIOTCS B apceHalle CPEACTB METOAOJIOTHH, HCIONB3YeMOH B
pa3paboTaHHOM aBTOPaMHU HOBOM MEKIHCIUILUTHHAPHOM HAYYHOM HAIMPABICHUH —
AKBare0dKOJIOTHH, CO3JaHHOM HA CTBIKE HAyK T'COJIOTHH, JKOJOTHH W OKEAHOJIOTHH
[Onu xe 2009a; 2010a]. AkBareosKoa0rus HaleJIeHa Ha U3yUYeHHE MPUPOHBIX 00BEK-
TOB C YYETOM MPUCYTCTBHUS B HUX KH3HHU KaK HEOThEMJIEMOM yacTu skocuctembl. Cob-
CTBCHHAs] METOJOJIOTHS aKBarcOdKOJOTMIECKUX HUCCICNOBAaHUN (PKOCHCTEMHBIN aHa-
TU3) ¥ MEXaHU3M ee peanu3anuu (ee nHPOpMAIMOHHAs CUCTeMa) TIPUBEACHHI B pabo-
TaxX aBTOPOB, IJIe PACCMOTPEHBI TPUPOIHBIC TPOIIECCHI U SBICHUS B 00bekTax MUpPOBO-
ro oKeaHa u ocafgo4Hoi tosmu 3emuan [Onm xe 2002; 2008; 2009a; 20096]. Ha ocHoe
HKOCHCTEMHOI'0 aHajM3a COOCTBEHHBIX Ta300HOTCOXUMHUICCKUX JTaHHBIX aBTOPHI BBEJIN
B YUCIIO0 0A30BBIX MMEPEMEHHBIX MOHATHE CKU3HCHHOCTh MATEPHM», BBIICIIH aKTHB-
HOE >KMBOE BEIIECTBO», OOOCHOBaJM €ro KOJMYECTBCHHBIM TOKa3aTelb — OHOMAaccy
mukpooprauu3zmoB (BAXXM) nmo AT® [Ouu xe 2009a; 2010a]. TTo ocHOBHBIM Tapa-
MeTpaM MPHEMBl aKBare0dKOJOTHU OYIyT MPHUEMIIEMBl M MPOAYKTHBHEI IIPH HUCCIIENO-
BaHHH MPOOJIEM KOCMOCA C aKIICHTOM Ha SIBJICHUS BHE3EMHOM KH3HH.
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HeobxoamMo TOTBKO YYUTHIBATH CIEHU(HKY HCCICIOBAHUSI KOCMUYECKUX OOBEK-
TOB — IpeoOIalaHue TUCTAaHIIMOHHBIX METOIOB. [103TOMYy B MH(MOPMAIIMOHHYIO CUCTE-
My 10 TIpobJieMe «BCEXHU3HW» BBOJAMM B OCHOBHOM HE NpsIMBIE, a JOCTYITHbIE KOCBEH-
HBIC TTOKA3aTeH MPOSBICHUS KOCMHYECCKOH XM3HU. B 3eMHBIX 3KOCHCTEMaX IpeBai-
pyer oOpaTHas MpearnoYTUTEILHOCTh — aKBareodKOJIOTHsl ONEPUPYET TIIaBEHCTBYIOIIH-
MU npuzHakaMu xusHu (AT® u pepmentsi) [ABmios, Aswiosa 2011]. B to xe Bpems
MHOTOJIETHUM aHalIu3 DJKOCUCTEMHBIX B3aUMOAECWCTBUI YCTaHOBHMJI IPUYMHHO-
CJIEJICTBEHHYIO CBSI3b aKTUBHOW JKU3HEAEATEIbHOCTH ¢ KOCBEHHBIMHU MPOSIBICHUSMH —
MOTOKAMH BEIIECTBA U SHEPTUH, a TAKXKe Mpoaykramu Metabomusma [Onu xe 2002 7—
8; 2008; 20096]. KocBeHnble moka3arein sBISIOTCS BECOMBIMH apIyMEHTaMH B H3yde-
HUH TPOILIECCOB, MPOUCXOMAMNX B TIyOMHAX OCATOYHON TONIIN 3eMJIH, TA€ MPSIMbIC
HU3MEPEHHS CIIOKHBI U ManonHpopMaTuBHbL. [10 KOCBEHHBIM MpPU3HAKaM aBTOpaMH Obl-
JIa BBIIBUHYTAa KOHIICTIIIUS ITEPMAHEHTHOTO He(Terazoo0pa3oBaHMs, B KOTOPOH IIEH-
TpaabHOE MECTO OTBEAEHO SIBICHHIO XemonuToaBToTpoduu [Onm xe 20106; 20108].
DTOT METOJI, JABIINI XOPOIIKE Pe3yIbTATHl Ha 3eMIIe, MOKET OBITh C YCIIEXOM MpHMe-
HEH MPU U3YYCHUH TPOSIBICHUH KU3HU B MOJOOHBIX 9KOCUCTEMaxX KOCMOca.

SIBjeHHE XeMOJHMTOABTOTPOGHUH 3aKITFOYACTCS B Pa3BUTHU COOOIIECTBA MHUKPO-
OPTraHU3MOB MPEUMYILECTBEHHO C XEMOIUTOABTOTPO(GHBIM TUIIOM OOMEHA BEILECTB I10
CIIEAYIOIEMY MEXaHU3My. XEMOJIUTOABTOTPO(E! CIIOCOOHBI HCIONB30BaTh HEOPTaHU-
YeCKHe JOHOPHI YIEKTPOHOB (TIPEKIE BCETO BOAOPON) U MOIYIATh IIOYTH BECH YTIIEPOX
myTteM (pukcanuu IByOKUCH yriepoja. s moJy4eHns SHEPTud 3TH MUKPOOPTaHU3MBI
ucnons3yor CO, B KayecTBe akIENTopa BOAOPOJIa, YTO BeJeT K 0Opa30BaHMUIO METaHa
u Bozpel [Onum sxe 2002; 2008; 20096].

Cpenn MeTaHOOpa3yrIUX OaKTepHid, K KOTOPHIM OTHOCSTCS XeMOJMTOABTOTPOPHI,
BCTPEYAIOTCA MPAaKTUYECKH BCE M3BECTHBIC (POPMBI, CYIIECTBYIOT ME30(HIbHBIE U TEP-
Mo IbHBIE BUABL. HekoToprle U3 HUX, MPHCIIOCAOINBAsCH K OKPYXKAIOIMIEH cpene, MOo-
TYT IpeBpaIaTh OKUCH YIIIepoaa B METaH WM MCIIONB30BaTh IPYTUE TOHOPHI DIIEKTPO-
HOB (COEIMHEHUS Cephl, a30Ta U Jpyrue). Yucio OMUCaHHBIX POJOB M BHIIOB OBICTPO
pacret. [Ipu Bcem MHOTO0Opa3nu MX OOBEIUHSIOT B TPYHITY «apXe0aKTepHm» Mo Meo-
My pangy oOmux cBOHCTB. I1o 0COOCHHOCTSIM WX KJIETOYHBIX KOMITIOHEHTOB, MPUCYT-
CTBMIO MeXaHu3Ma aBToTpodHOI ¢ukcarun CO,, BEICOKOH aIaNTallMOHHOM CIIOCOOHO-
CTH M IPYTUM CBOMCTBaM OOJBIIMHCTBO U3 HUX PACCMATPUBAIOTCS KaK MPSIMbIE TIOTOM-
KH TeX IpabakTepuii, KOTOpBIE Ha 3ape SBOIIOIMH CMOTIIM HCIOIh30BaTh HEOPraHUUe-
CKHE COCTMHEHHUS ISl CBOCH XKU3HeAeaTenbHOCTU. Ee ciieqipl ocTaBieHbl OoJiee 3 MIIp.I
JIeT Ha3aJl, HalpuMep, B BUJE OTIOKEHUH BOCCTAHOBIICHHOTO YIepoja B 3eMHBIX IO-
pomax. OT BceX OCTAIBHBIX apXeOaKTepUH OTIMYAIOTCS MECTOOOHUTAHHWEM C DKCTpe-
MaJbHBIMHU YCJIOBHUSAMHM, YacTO MPH OTCYTCTBUHU KHCIopoja. Takue ycioBHs BCTpeya-
JIUCh Ha paHHEH 3emiie U XapaKTepHBI Ui KocMudeckux Tel. [loatomy apxebaxrepun,
B IIEPBYIO OUYepeab METAHOOPA3YIOIIUE XEMOIUTOABTOTPO(MEI, — MepBbIe KAaHIUIATHI HA
o0Hapy)XKeHUe Ha KOCMUYECKHX 00beKTaxX. MeToIbl UX BBISBICHUS B 3MHBIX YCIOBHUIX
pa3paboTaHbl B aKBAareO3KOJIOTHH, U 10 aHAJIOTUU OHU MOTYT OBITh MOJIE3HBI B KOCMHU-
YECKUX UCCIIEOBAHUSIX.

B ny0nukauusx aBTOpOB, YIOMSHYTBHIX KHUTaX JOKa3aHO, YTO B OOHAPYXEHUU Xe-
MOJIUTOABTOTPO(UH B MPHUPOJHBIX SKOCHUCTEMaxX HAWIyUIIHE PE3YIbTaThl MPHUHOCHT
HCTIONIE30BaHNE KOMIUIEKCA Ta300MOr€0XUMHUIECKUX MTOKa3aTeNeil — KpUTEPHUEB COCTOSI-
HUsI CaMOil MHKPOOHOTBI U aKTUBHOCTH cpejibl obutanus [Onu xe 2002; 2008; 2009a;
20096; 2010a u ap.]. TTo HUM SBICHHE XEMOJIHTOABTOTPO(GHH YCTAHOBJICHO B TPHUIOH-
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HOW cpeze U ocagounoi Tomme Ha 20-30 % mmomann n1Ha MUPOBOTO OKeaHa, B 4acT-
HOCTH B KCTPEMANIbHBIX paccosiax KpacHOro Mops u Apyrux JOKaJIbHBIX 3KOCUCTEMAX
[ABunos, Asunosa 20096; 2010a]. Hanpumep, B MecTax 3aXOpOHEHHUSI BO BpeMs BOWH B
BanTuiickom Mope 3amacoB XMMHUYECKOI'O OpYXKUsS, CONEP)KAIMX HIPUT, MBILIBSIK U
apyrue OB, u3MepeHs! nopeleHHbIe coaepxkanus AT® B Boge u ocankax. Muxkpoou-
aJIbHOE COOOIIECTBO aAANTUPYETCS B YCIOBUSX TOKCUYHON CpPEJIbL.

Henasaue uccienosanus crenuanuctoB NASA (ocens 2010 r.) oOHapyXuiIu 1o-
pa3uTeNbHOE alalTallMOHHOE CBOMCTBO MHUKPOOPraHM3MOB — HCIIOJIb30BATh MBIIIbBSK,
Jla elle B BBICOKOLIENTOYHON cpene. [IpoBenu UMCTBINA SKCHEPUMEHT, IOMECTUB UX B
cpeny ¢ MbIIIbIKOM Oe3 ocopa. KakoBo sxe ObUIO yIUBICHHE: STH MUKPOOPTaHU3MEI
BMmecto (ocdopa B JJHK u PHK Brmodanu meimbsk. [lo onenke aBTopos, 3T0 eme
OJIMH TYTh MPHUCIIOCOOJICHUS XEMOJIUTOABTOTPO(GOB B KOCMOCE.

[IposBrieHHsT XEMONMUTOABTOTPO(OUU OTMEUEHBI TaM, T/I€ IMPOTEKAIOT IPOIECCHI
TIIyOMHHOW Jera3aluyl 3eMJIM U pa3rpy3Kd JUTOC(HEpHl B AHHAMUYECKH aKTHBHBIX 30-
Hax. To ecTe HEOOXOAMMBIE T'a3bl B BU/IE€ MUTATEIBLHOIO CyOCTpaTa MOCTYNAKOT U3 HEAp
3emiu mpu ee jgeraszanuu. Ha ux moTtokax mpu OJarompUsSTHBIX YCIOBHSIX Ha pasHbIX
3TaXkaxX OCaJOYHOM TONIM XEMOJIUTOABTOTPO(B! Pa3BUBAIOTCSA U TEHEPUPYIOT OHOTeH-
HBI MeTaH, KOTOPEIH, MOJHAMAsCh, 00pa3yeT 00JacTH aHOMAIFHO BBICOKHX KOHIICH-
Tpamuii B Bozie U atMocdepe. BrIcokre KOHIIEHTpanuu MeTaHa B aTMocdepe KocMude-
CKHX TeJl B COIOCTABJICHUU C 3€MHBIMH BEIMYMHAMU OTHOCHUM K Ba)KHBIM 3HAYUMBIM
IPU3HAKaM TEKTOHUYECKOM aKTMBHOCTH MX HEAP U CBA3AHHOMY C HEl SBJICHUIO XEMO-
JIUTOABTOTPOUHU.

XeMo0JIMTOABTOTPO(USI — BCeIeHCKOe sIBJIEHMe. YUUTHIBas HAKOIICHHBIC 3Ha-
HUSI, ONpeJeNisieM IJIaBHbIEe IMPU3HAKH MICHTU(QUKALUN XEeMOJIUTOABTOTPO(UN HA KOC-
MUYECKHX Tenax. Bo-nepBbIX, akTUBHOCTb W JIera3alius HeJp, MOCTABISAIONINE Ta30Bble
kommoHeHTH (Hy u CO;), BO-BTOPBIX, OOHApYKEHHE MPOMYKTOB KXU3HEICATSIEHOCTH
XEMOIUTOABTOTPO(OB: B TEPBYIO OUYCpEAb JICTKOIIOABIKHBIC U JOCTATOYHO YCTOHYH-
BbI€ KOMIIOHEHTHI — METaH M BOJA, a TAKXKE OCTAHKH MUKPOOPTaHU3MOB. AHAIU3UPYS
MOJTy4EHHbIE CBEICHHS, BBIIBUTAEM KOHILCTINIO O Pa3BUTHUH XEMOJIUTOABTOTPOGDHUH HA
MHOTHX KOCMHUYECKHX 00bekTax. I1o 3TUM nmpHu3HaKaMm, TepMOIMHAMUYECKUM ITapaMeT-
pam ompeznensseM OJaronpusATHYI0 KOCHCTEMY JJI JaHHBIX MUKpPOOpraHu3mMoB. OHa
cymectByeT Ha 3emie, Mapce, Tutane, EBpone u mpyrux 3emienogoOHBIX IUTaHETaX,
KOTOPBIX IO aCTPOGUINIECKIM HAOIIOJCHUSIM MOYKHO OKUAIATh Y OOJBIIIMHCTBA 3BE3I.

Bce cTaHOBUTCSI HA CBOM MECTa, €CIIH IIPUHSATH KOHIIEIIINI0 KOCMUYECKOTO PAaCcIpo-
CTpaHeHHUs] xeMmonuToaBTOoTpoduu. Torma Boma, oOHapyKeHHash Ha IUIAaHETaX M HX
CIyTHHKaX, HE MPEANOCHIIKA, a CIEIACTBUE, MPOAYKT JKU3HEACATEIBHOCTH B 3TUX KOC-
MHUYECKUX TeJaX. AHAJOTMYHO W MeTaH. Hampumep, B Hempax IDIaHETONOZOOHOTO
Turana mnponoimkaeTcst KHU3HEAEATEBHOCTh XEMOJUTOABTOTPO(GOB, MX MOABIKHBIE
METa0ONUTBl — METaH ¥ BOJIA — MUTPUPYIOT K MOBEPXHOCTH, TJI€ MPEBPALAOTCS B Ta30-
THAPATHl WK SKUIKHI METaH U Jajee mepexoist B armocdepy. M3mepennoe [[anumos
2010] comepxanue M30TOMa yriepoaa aTMOchepHOro merana (MPUOIU3UTENBEHO 80—
90 %o B BenmuumHAX 813C) yKa3bIBaeT Ha OMOXUMHYECKOE TPOUCXOXKICHUE METaHa Ha
Turane. XeMOMIUTOABTOTPO(HASI KOHIICTIIHS OOBSICHIIIA CYTh IPOUCXOSIINX B KOCMO-
ce OMOXMMHYECKHX MPOLECCOB, OTBETHB Ha IOCTABJIEHHBIE BOMPOCHl, H TEM CAMBIM
yTBEpAWIIa IPaBO Ha CBOE CYLECTBOBAHUE.

OTH (aKThl TOKa3bIBAIOT, YTO XEMOJINTOABTOTPO(US sBiIAeTCA 0a30BBIM BCEJCH-
CKUM SIBIICHUEM Hapsdy cO BpeMeHeM, rpaButanueil u ap. M3 3Toil KoHLeNuu BbITe-
KalOT BaKHBIC CICACTBHA. B obmacTu TeopeTndyeckoil KOCMOJIOTHH MOXKHO TPOBOJIUTH
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HCTOPUYECKHE PEKOHCTPYKIMHU. [IpuMepHO 5 Mipa net Hazam Mapc ObUT IBETYIICH
IUTAHETOH, uMenach XHIKas BOAA, a 3eMJIsl HaXOAWUNIACh B COCTOSHUM COBPEMEHHOI
Benepsl. I'nie-To 4 mnpa net Hazaja Temieparypa 3eMiId IOHU3WIACh, BO3HUKIA Onaro-
MPUSITHAS 3KOCHCTEMa W Hadald Pa3BUBATHCA MPAa0aKTEpUU (XEMOJHTOABTOTPORHI),
KOTOpPbIE CO BPEMEHEM 3alOJIHIIN BOJON OKEaHbl, CO3AANIM YCIOBUS JUIS 3BOJIIOLUU.
A yepe3 2-3 mippa JieT OGnaronpusTHas SKOcMCTeMa BO3HHKHET Ha Benepe, mpabaxre-
PHH CHEIST €€ YIIIEKUCIOTHYI0 aTMoc(epy, HAITOJIHST B JIMHEI BOIOM.

Konnenuust mo3BossieT BOCCO3AaTh MpeoOpa3oBaHusl B TaTaKTUYECKUX M BCEICH-
CKOW HSKOCHCTEMaX, a YCTaHOBJICHHBIC OOIIHE 3aKOHOMEPHOCTH CIIPOCIHPOBAaThH Ha
ConHeuHyro SKOCHUCTEMY U Hamly TuiaHeTy. Ha BceneHckuil ypoBeHb BBIABHUTAEM IPO-
6J1eMy TTOBCEMECTHOTO PACIPOCTPAHEHUS JKU3HH, B TOM UHUCIIE SIBIICHUS XEMOJIUTOABTO-
Tpoduu. Ycnexu KOCMOHABTHKH OOHaaexuBaroT. OpOuTanbHble 00CEpBaTOPHH TOJb-
KO-TOJIBKO Hayalld paclio3HaBaTh MaJyl0 TOJIMKY IUIAHET JeMCTBEHHBIM METOJOM TpaH-
3UTOB, KaK CYET OTKPBITHIX IUIAHET MOIIEeN Ha COTHU. To, YTO Ipearonarald MHOTHE,
CTaHOBUTCSI peaibHbIM. 3eMJICIIOAOOHBIX KOCMUUYECKUX TeJl BO BeeneHHOM MoxeT ObITh
Oousblie, 4eM 3Be37. Tam, rae BO3HMKIIA OJaronpusTHAs SKOCHCTEMa, CYIIECTBYET CBOSI
XU3Hb, XOTSI ObI HA MUKPOOHAJIBHOM YPOBHE, C 0053aTEIIbHBIM Y4aCTHEM XEMOJIUTOAB-
TOTpOoOB BO Bcel ucTtopuu, kKak Ha 3emiie. Cpeou pasiUYHBIX MPOSBICHUN KU3HH
MIPEXIIE BCErO XEMOINTOABTOTPO(HS MPETSHIYET HA POJIb BCEIICHCKOTO SBIICHUSI.

[IpenyoxkeHHast KOHIENIHS TaKXKe MIPOABUTAaeT BOMPOCHI MPAKTUYECKO KOCMO-
JIOTHU. YTBEPAUB ONPEACISIONIYIO POJIb KU3HU Ha HAYaJbHOM 3Tare B BUAE XEMONHU-
TOABTOTPO(OB, KOHIETIHS 00BSICHICT SAUHBIN MEXaHU3M NIPOU3BOJCTBA UIMU PECYPCOB
BOJIBI M YTIIEBOJOPOJIOB B KocMoce. Hamu chopmymmpoBan TiaBHBIN mocTynat: «Bomaa
U YTIIEBOJOPOMABI M3 JKU3HU, a XHU3Hb — Ha TIIyOMHHBIX TOTOKaX HEOPTaHMYECKHX CO-
eanHeHui». U3 ero uiell mo mpuHIMITY 000U BBITEKAET APYroe BaXKHOE CIIEICTBUE!
Tam, rje oOHapyKEeHbI MPU3HAKH XEMOIUTOABTOTPO(HH, ClleAyeT UCKAaTh MOTCHINAIIb-
Hble pecypcbl. Tak, Ha Mapce B HeZjpax NPOTHO3UPYEM CKOIUIEHHUS HUAKOH BOJBI, raza
1 HedTH, BO3MOXKHO, yrisi. Bo BeskoM cirydae, TIpH IDTAaHUPOBAHWH SKCICTUIMN HA
Mapc npuopUTETHOM 3aauell HaJlo CTaBUTh HE MOMCK KU3HU (pa3Be UTO TOJBKO YIO-
CTOBEPUTHCS, YTO OHA TaM €CTb), a Pa3BeAKY 3amacoB. Hackoibko oHM OyIyT MOJIE3HBI
YeNoBeKy, OKXKET OyyIee.

IToTreHnmanbHbIe pecypchl KOCMOCa YKe ceifuac HaJo BKIIIOYAThH B IMEPCICKTHBHBIC
miansl. Ha 3T0 HacTpauBaeT yCKOPSIIOLIUICS MPOrpece 4enoBeuecTBa. DKCIEPTHI Olle-
HUBAIOT CTPEMUTEIBHBIC N3MEHEHHSI B €T0 CTPYKTYpE 0 0000IEHHBIM TTapaMeTpam. 3a
CTO JIET TIPOIIIOTO BeKa HApOJOHACEICHUE YBEIMIMIOCE B 3 pasa, SHePromnoTpedieHne
Bo3pocio B 10, ckopocts nepensuxkenus — B 100, a momuocTs opyxkus — B 1000 pas.
ITo mporrozam OOH, k 2100 r. cTpyKTypa HCHOIB3YEMBIX 3HEPrOHOCHTENEH Kapiu-
HaJIbHO Npeo0pa3uTcst — TOIbKO 15 % OymeT mpHXomuThCcs B cyMMe Ha He(Tb, Ta3 U
yroias. Ilpeapekaercst 3akaT yrieBoJOpPOAHOH 3KOHOMHKH. CliefyeT INIaBHBINA BBIBOA:
JUISL YZIOBJICTBOPEHUS Pa3sHOOOPAa3HBIX M MOCTOSHHO BO3PACTAIOUINX MOTPEOHOCTEH CO-
BPEMEHHOH IMBWIM3AIMN HEOOXOMMUMBI MPUBJICUCHUE OOJIBIIEIO KOJHMYECTBA SHEPro-
PECYPCOB U MOKMCK HOBBIX BHJOB ChIpbsl. II0CKOIBKY HaIEXIbl HA 3€MHbBIE UCTOUHUKH
TalOT, PE30HHO 00paTUTh B3I Ha kocMoc. Heo6XoauMoCTh IPHHATHS MEP CTAHOBUT-
Csl OUEBUTHOM.

Pemenne mpoGiemMbl HOCUT CHCTEMHBIN, KOMITJICKCHBIN Xapaktep. HemanoBaxHoe
MECTO JOJDKHO 3aHSITh NPEACTABICHUE O 3alacax IOJIE3HBIX BELECTB, MOTEHIUANBHBIX
pecypcax kocMoca. OCHOBHBIMH HMCTOYHMKAMH SHEPTUH CTaHYT, KaK CUUTAIOT, TEPMO-
SIepHBIE H KOCMUYECKHE UCTOYHHUKH, B YACTHOCTH COJTHEYHASI YHEPTHUS U €€ MIPOU3BOI-
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HOoe — OnororumBo. [lepcrneKTHBEI aTOMHON YHEPTEeTHKU COBCEM HE palyXHEIE, €€ TOp-
MO3ST OIPOMHBIE PaJMOaKTUBHBIE OTXOJBI, & TAKKe TEXHOJIOTHYECKHUE M COLHAIbHBIE
npoOJIeMBl, CBI3aHHBIE C X 3aXOpOHEHHEeM. Macia B OTOHb KPUTHKH TTOJUIMBAOT KaTa-
cTpo(dbl HAa AaTOMHBIX CTaHIMAX (Ha DyKycHUMe U 1p.).

Ha 3ameny yxe gepe3 ZeCSATKH JIeT, KaK CUUTAIOT, IPHUICT TEPMOSACPHAS TIPOMBIII-
JIEHHOCTh, B KOTOpOI Oyayiee 3a TEpMOSAOM Ha TelMU-3, UMEIOIIEM IMPerMYIIecTBa
nepesa IeUTepreBbIM IUKIOM B YaCTH SKOJIOTHYECKOI YHCTOTH (0€3 pagrHoakTHBHOCTH)
U KOJIOCCAIBHOTO JHEPreTHUECKOTO BEIXOAa. llpemsrcTBue — OTCYTCTBHE CHIPbS Ha
3emsie. Ho ero orpomubie 3amacel ecth Ha JlyHe. 3amada u3 oOmactu QaHTacTHKU?
BenomanM, K. D. [{HOIKOBCKOTO B CBOE BpeMs TOXKE Ha3bIBaIM (PAaHTACTOM, a IIPUMEp-
HO 4Yepe3 T0JIBeKa ero naeu ObUIN pean30BaHbl B CITyTHHKAX Ha OKOJIO3EMHOM opOuTe,
03HAMEHOBABIIMX HAa4YaJ0 KOCMHUYECKOH 3pbl. MBI cUMTaeM MEpPCIEeKTHBHBIM OCBOSHHUE
pecypca renus-3 B OmmKalIme moBeKa.

B03MOXHO, B CBSI3M C 9THM NPOUCXOIMT aKTHBU3ALMS MPOTPAMM HCCIIEJOBaHUS
JIyHBI ¢ IOMOIIBIO aBTOMAaTHYECKUX ammaparoB. TordkoM nociyxuina uaopmanus oo
obHapyXeHHH BOABI B JIyHHOM rpyHTe 30HmoM Chandrayaan-1. Ha 2013 r. nameuena
poccuiicko-unauiickas muccust Chandrayaan-2. 3amecturens pykoBomurens Dene-
panpHOTO KocMuueckoro arentctBa A. E. IllunoB ormerwn, 94To Hanmure BoAb! Ha JIyHe
B KaKOH-TO (popMe MPAKTUIECKH JOKA3aHO W 30HJ C MOCATOYHBIM arlapaToM W MUHH-
POBEPOM JIOJDKEH MOATBEPAUTH 3T0. OZHOBPEMEHHO T'OTOBUTCS pealn3alusi POCCHii-
ckoro npoekra «JIyHa-I'11o6» 11 mocanky anmapara B o0acts nonroca JIyHsl 1 3a00pa
npo0 rpyHTa. Ha ouepenu — MmoOAroTOBKa POCCHHCKO-WHAMKWCKON Muccuu «JIyHa-
Pecype-2» mo noctaBke 00pa3noB rpyHTa Ha 3emitto. I1o1o0HbIe TPOrpaMMBI ¢ UCIIONb-
30BaHMEM JIYHOXOJOB U cOOpoM 00pa3moB rotoBsT Smonns um Kurail, B mepcrekTiBe
CTaBs 3ajJ]auy JIOCTaBKH JIYHHOTO TPyHTa Ha 3eMiro. Pa3nuyHbple MpOEKThl BO MHOTOM
CXOAHBI HE TOJIbKO NPUHIUTIAMU TEXHUYCCKUX pemeHHﬁ, HO M 3aJa4yaMH — ITOUCK BOAbI
B BUJIC JTb/Ia FJIH WHOH (DOpPMEIL.

OOHapyxeHHe pecypcoB Boxbl Ha JIyHe OTKpPBIBAaeT MIMPOKHE MPAKTHYECKUE BO3-
MOKHOCTH. HO6y)K}Z[aIOI_HI/IM MOTUBOM MOXKET CTaTb OpraHu3anus ,Z[O6I>I‘H/I " IMPOMBIII-
JICHHOW TIepepaloTKH renws-3. Bo3HUKarome CIOXKHbIE TEXHUIECKUE TPOOIEMBI THK-
TYIOTCA YAAJICHHOCTBIO O6’beKTa 1 MaJIbIMU KOHICHTpAlUsAMHA I'€JIMEBOIO ChIPbs B JIYH-
HOM TpyHTe — nopsiaka 10 Mr renus Ha ToHHY. ['ennii-3 Hago OTAEIUTH M JOCTABHUTH HA
3emiro. TexHONOTHS TaKuX pabOT MOHSATHA CIICIMATIHNCTaM, a TEXHHYECKHE BOIPOCHL,
KaK y)X€ 3aMeTHJIM, PelIaloTCs CO BpEeMEHEM Topaslio ObICTpee, YeM celdac MOIYKHO
npencTaButh. [InanupyeTcs cMeHa TEHOCHIUH — YEJIOBEK MEPEXOAUT OT M3YUEHHsS K
ocBoeHnIo JIyHbI. B mepcrekTiBe U MHI0THPYEMBIE TTOJIETH, U CTPOUTEIHCTBO CTAHITHIHA
Ha JIyHe, B OCHOBHOM C HCIIOJIb30BaHHEM POOOTOB.

AKTHBHAsI POJIb POCCHIICKON KOCMOJIOTHH BHINTCS B TCHEPAIHH CO3UIATENLHBIX
WIel U OpraHu3ali MEXIyHapOJHOTO COTPYIHUYECTBA Ul uX peanuzanuu. [loarsep-
KIICHUE TPEUIOKEHHOW aBTOPAMU KOHIICIIIIMM BCEIICHCKOH XEMOJIMTOABTOTPO(PHU MBI
OTHOCHM K aKTYyaJIbHOH 3a/laue COBPEMEHHOM KocMooruu. [Ipu 3ToM Hago UMETh B BU-
Jly, 9TO XEMOJIMTOABTOTPO(BI BXOJAT 00sI3aTEILHOW COCTABHOM YacThbi0 B Pa3HOOOpa3-
HBII MHUp OMOTEI, 3aHUMasi CBOIO HEOOJIBIIYIO HUITY, HO B OJAarONpHATHBIX ISl HUX JKC-
TPEMaJbHBIX YCIOBHUSAX Ha OTHEIBHBIX KOCMHUYECKUX TelaX OHU MOTYT 3aHSTh JOMUHH-
pytoliee nojoxenue B ouochepe. JaTh OTBET y:ke MOTYT UCCIICIOBaHUS Ha OJIM KaHIIINX
KOCMHUYECKUX O0BEKTaX ¢ IKCTPEeMAaITbHBIME YCIOBUsIME — Mapce, Tutane u ap.
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C 3T0# TOUYKM 3peHUs OYEHb NEPCIEKTUBHOM BBIITISAUT PEIIMMOCTh MHOTUX CTpaH
HaIPaBUTh NMUJIOTUPYEMYIO dKcIeauLyio Ha Mapc. B atoM pycie HaxoauTcs dKcrenu-
mus ExoMars 2018, mianupyemasi B GJIarONPHITHOM aCTPOHOMHYECKOM OKHE BECHOU
2018 r. Ha mna"ere Mapc. Hu y CIIA, Hu y EBponbl He XBaTajuo CpeACTB Ha HOBBIN
KPYIHBI MapCUaHCKUU MPOEKT, TOITOMY OHH OOBEAMHWINCH B Iporpamme ExoMars.
Jupexrop Hayuynbix HampasieHui EKA JIseun CaycByn npemioxui: «UToObl uccie-
JI0BaTh Mapc mmo-HacTosAmEeMy, MBI XOTHM cOOpaTh BCe TaJaHTHI, KOTOPBIE TOIBKO €CTh
Ha 3emiie». B 3amaun mpoekTa BXOAAT OHMOJIOTHYECKHE U TE€OXMMUYECKHE HCCIIeN0Ba-
HUsA. Poccuiickoil KOCMOJIOTHHM €CTh YTO HPEIOXKUTh s 3Toro mpoekra. B Poccun
MPOBOJAAT MEIUKO-OMOJIOTHUECKU 3KcriepuMeHT «Mapc-500%», IMUTUPYIOUIHA TOJeT
MEXIyHapOIHOTO dKnNaka Ha IuaHeTy. B Kutae paspabaTbiBaroT cBEpXTsDKENbIE HO-
cutenu (neurarenu ¢ 600-TOHHOM TATOMN), HaJEsCh PACIIUPHUTH BO3MOXKHOCTH JJIST MEX-
MJIAHETHBIX MOJIETOB B KOCMOCE Ha HECKOJIBKO MOPSAKOB.

HocTmkeHne 3Toi 1enu MOXeT CTaTh OOBeNWHHUTENILHON Wieel Ui COBpEMEHHOMN
nuBMIM3aluy. Poccuiickas Hayka B CBoe BpeMsl cO3/iajla OCHOBBI KOCMOJIOTHH U ITPOJOJI-
KaeT CIOCOOCTBOBATH IMPOrpeccy KOCMOHABTHKH. Pa3paboTaHHast aBTOpaMH KOHIICTIITHS
BCEJICHCKOH XEMOJIUTOABTOTPO(HH BHOCHT BKJIAA B OOIIME YCHIIHS M 33/aeT BEKTOP
HACTOSIIIX U OyIyIIMX UCCIENOBAHUI POCCUHCKONH KOCMOJIOTHH IO A€BU30M: «OKU3Hb
OIIpeJIeNsieT MHOTHE KOCMHYECKHE MPOLIECCHI, pECYpPChl KocMoca — UeroBeky!»
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