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K Bonpocy o koppexkuuu kjiaumara Mapca

Esrenuit booyx

Ckopee MOMyNApHO, YeM HayIHO

BHumaHune! Cepsep tung-sten.no-ip.com nepeexan Ha www.bobukh.com. HoBbI" agpec 3Ton cTpaHuubl --
http://www.bobukh.com/Texts/Popsci/Mars.Climate/Mars.Climate.htm. /lJocTyn 4yepe3 cTapblil AOMEH B KaKOl-TO MOMEHT MpPeKpaTUTCS.
Moxanylicta, o6HoBUTE Balin 3aknaaku.

Intro

HepaBHO npopok npeanoxun MHe BbicKasaTbcsa B XK BOT Mo KakoOMy BOMpPOCY:
"Kak obycTpouTb XM3Hb Ha Mapce. B unpeane, — 4T06 MOXHO 6bIIO XWUTb TaM
NOCTOSIHHO, @ NO yauue XoAUTb B O4HOW SINLLb KNCNOPOAHOM Macke."

XOTS HacCTodWMM crneumanuctoM B 3TOM 06/1acTM 9 He SBMSACb, KOe-KaKuMu
NO3HAHUAMU HAYYHO-MONY/IAPHOrO  YPOBHSA,  BO3MOXHO,  MHTEPECHbIMU
06LLEeCcCTBEHHOCTH, BCE-Taku obnanato. M1 1 noaentocs.

B xoae m3noxeHums MHe nNpuaéTcsa ccblnatbCsa Ha 6onblwoe Konn4vecTBo (akToB U3
NJAHETONOrMm N 6IN3KNX ANCUUNANH. BCTaBNsaTb CCbIIKM HA UCTOYHMKU KaXXabl pas
He 6yay, T.K. 6O0MbLWMHCTBO 3TUX CBeAeHMM oblwensBecTHbl "B Yy3KUX Kpyrax".
XKenatowmm paszobpaTbCs peKOMEHAYIO NTepaTypy NO TEME B KOHLE TEKCTA.

A B 4éM, cobcTBEeHHO, npobnema??

Bnnote o 70-x rogoB npownoro cronetusa 6osblWKMHCTBO aHTacTtoB [Bbpenbepwu,
Ctpyraukue n gp.] onucoelBanm Mapc Kak naaHeTy XO0Tb U HEYIOTHYIO, HO B NpuHUMne
noaxoasuyto yenoeeky. Haspoge npoxnagHbiX BbICOKOropHbIX Kapa-Kymos. MHorue
BCepb&3 oXxuaanu Hantu TaMm Xu3Hb. Koraa B 60-X nepBble CTaHUMU MnosieTenn K
Mapcy, oOxuaaHus o6WeCcTBEHHOCTU nepeBanuan 4yepes ONTUMU3M U AOCTUIMIMU
HacToswen a3ndopun. WX cTOoNKHOBEHME C Trpybon peanbHOCTbIO CAeflaHHbIX
OTKPbITUM 6bI10 HACTONbKO 60NE3HEHHbIM, YTO BbI3BasI0 XXECTOKOE pa3oyvyapoBaHMe n
pe3Kkun cnaj konuyecrtsa nonértoe K Mapcy B nocnegosaswme 20 feT, NpuMepHO A0
cepeanHbl 90-X.

BbiscHunocb, 4yto Mapc -- MecTo
BecbMa rmbnoe wu An8  XWU3HKU
yenoBekKa KaTeropmyecku
HenpurogHoe. "KonoHucros",

CTYNMUBLUMX HA €ro MOBEPXHOCTb,
oXxuaana 6bl 6biICTpas cMepTb U3-3a
COBOKYMHOCTU, Kak  MWUHUMYM,
cneayrowmx hakTopoB:

1. KpainHe pa3pexeHHas
aTMocdepa, ¢ gasneHneM B 640 lMa
[mpumepHOo 1/150 3emHoro]. Bopa

http://tung-sten.no-ip.com/Texts/Popsci/Mars.Climate/Mars.Climate.htm 114


http://tung-sten.no-ip.com/Shelf/Texts.Popsci.Mars.Climate.Mars.Climate/Mars.Climate.pdf
http://www.bobukh.com/
http://www.bobukh.com/Texts/Popsci/Mars.Climate/Mars.Climate.htm
http://npopok.livejournal.com/

12/18/2020

B TaKUX YCNOBUAX KUMUT TMpu
Temnepatype okono +0.5 °C, uto

MHOIO HUXKe TemnepaTypbl
yenoBe4yeckoro tena. To ectb, 6e3
repMeTUYHOro YKECTKOro

ckadaHgpa, NnogobHOro NyHHOMY, Y
yenoseka Ha Mapce MrHOBEHHO

BCKUMWUT KPOBb [HECKONbKO uyuTaTesnemn
MHe crnpaseA/siMBO yKasaJn Ha HEeTOYHOCTb
3TOro BbIpaXeHus. [lONHOro KUNEeHUs u

y>KacoB Kak B "BCMOMHUTDb Bce"
nencreutenbHo He 6ypet, mbo Kunenue,
naxe Ha4aBLUUCB, byner TyT  Xe

OCTaHOBNEHO  M3ObITOUYHLIM  AaBJ/IEHUEM
pacTArMBaeMbiX ra3oM TkaHewn (naC, ero
MOXET npenoTBpaTtuTb  apTepuanbHoe/
BEHO3HOE  JaBfieHMe B  KPOBEHOCHOW
cucTeMe yenoseka). Ho BblaeneHne Kakux-
TO rasoB W3 KpoOBM OyAeT MNpoMCXoanTb
noyTn rapaHTMpPOBaHHO, BbI3blBast
HapylUeHWe KpOBOOBpaLLEHUs, IMBOMNI0 W Image Credit: NASA [Hubble Space Telescope]

CUMMTOMbI, 6/IM3KNE K KECCOHHOM 60/1€3HN. ITO HEBEPOSTHO 60/IE3HEHHO W OMACHO A/ 340POBbs, U BO
BCEX TMpPaKTUUYECKUX CMbIC/Iax aTMoOCepHOe AaBfieHWe Huxe npuMepHo 6.3 klMa rybutenbHo Ans

yenoseka]. OAHOMO 3TOr0 AOCTATOYHO, YTOObI OCTaBUTb MbIC/Ib O Mapce Kak o0 "BTOpOM
AoMe", HO 1 A0MNOJIHIO KapTUHY eLlé HECKONIbKUMU LUITPUXaMMU:

2. [paKTnyeckn NosIHoe OTCYTCTBUE Kncnopoaa B atmocdepe. Ero Tam 0.13%.

3. HeB0O3MOXHOCTb CyLleCTBOBaHWUS BOAbl B XMAKOM BuAe Ha Mapce Kak cneacreue
#1. 3a KpanHe peakuMMU MUCKIYEeHUs MM, Boda TaM ObiBaeT nubo napom, nmbo
NbAOM, U Nepexoa MexAay HMMM OCYLLECTBASETCS HanpsMmylo, MUHYS XUAKY da3y.
JTO CepbE&3HO noAceKaeT BO3MOXHOCTb 3acesinTb MapC KakuMun-Hubyab, CKaxew,
NMwanHnKamu.

4. XonoaHo. O6blyHas noroga Ha Mapce -- 3710 -50 °C, ¢ Bapuauuamm ot -130 °C go
+20 °C.

5. ConHe4yHass pagumaumsa. ATMocdepa naaHeTbl TOHKA W MponyckaeT A0 CaMOW
NOBEPXHOCTU COJSIHEYHOE U3/y4YeHue C ASIMHaMM BONH OT ~195 HM. YnbTpadwuonert
TAKOMN XECTKOCTU rybuteneH ans BCAKOM 3€MHOWN XWU3HW. Bpaun He 3ps MCNONb3yloT
YO-namnbl Ansa geanHdekunm noMeLweHunn.

6. Kak cneacreue #5, noBepxHoCTb Mapca, BepOsiTHO, HacblWeHa nepokcuaamu,
KOoTopble YOblOT BCE XXMBOE, eCcnu BAPYr TaM U NMOSIBATCS BOAA M XU3Hb.

Pe3soMe: HbiHEWHUN Mapc AeNCTBUTENIbHO OTMEHHO CTEPUNIN30BaH U K 3aceneHuto
COBEPLUEHHO HenpurogeH. TexHW4Yecku, CcerogHs HaMm Kyaa npolie COXPaHWUTb
obutaemon 3eMmsi0, Hexenu caenaTtb TakoBbiIM Mapc. Ona Toro e, 4ytobbl noan
MOMM pasryavMBaTtb MO HeMy B OObIYHOWM KUCIOPOAHOWM Macke U MNpaBWIbHO
noaobpaHHOW odexae, HYXHO, KaKk MUMHUMYM, CnpaBuUTbCca € npobnemon #1, To ecTb
yBENUUUTb AaBJfieHne aTMocdepbl.

O cnocobax pelleHns 3Ton NpobnemMbl U NOMAET peub.
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O6wme coobparxeHusn
Mpexae Bcero, KakoBbl MOTpebHble ycnoBus?

[aBneHne napoB BoAbl nNpu TemMnepaTtype +37 °C coctasnser okono 6300 Ma [0.062
atM]. 3HauuT, 4Tobbl X0AMTbL 6e3 ckadaHApOB, HYXHO Kak MuHMMyM 6300 T[la.
MpaBaa, 310 ewé He yuYnTbiBaeT NoTpebHOCTEN AbIXaHUA.

YTo6bl AblWaTb, XOpPOLWO TPEHMPOBAHHOMY 4enoBeKy HeobxoaAnMMO napuwnanbHoe
AaBNeHne Kuciopoaa BO BAbIXaeMOM CMeCcu He MeHee npumepHo 40 MUANMMETPOB
pTyTHOro cron6a, nnn 5300 Ma. dobaBnsas Kk 3TOMy AaBjeHMe BOASHOrO napa u3
nérknx [6300 MNa], nony4aeM, uto obuiee aasneHme atmocdepbl (paBHOE AABNEHMUIO
rasa B NErkunx) AO/HKHO COCTaBUTb okosio 11600 Ma, wan npuMmepHo 1/9 3eMHOM
aTMocdepbl. OTO -- abCONTHBIA MUHUMYM, MPU KOTOPOM OYEeHb 340POBbIM U
TWaTesIbHO MNOAroTOBJ/IEHHbIM 4YeNOBEeK eLlé CMOXeT »XWUTb M paboTaTb, BAbIXas
YUCTbIN KUCIopoa M3 Macku. Ha 3emne aTM ycnosBust HabnwgarTca Ha BbICOTe
NpUMEpPHO 18 KM.

NTak, ecnn kakum-nnb6o ob6pasom NOAHATb AaBAeHME MapcuaHckoro "Bo3ayxa" B 18
pa3 (ot 1/150 go 1/9 atmocdepsbl), TO No Mapcy MOXHO 6byaeT pa3rynuBaTb 6e3
ckacdpaHapoB. bonee nnotHas atMocdepa, KCTaTu, NONYTHO CMArdyuT npobnembl 3a
HoMepamn 3, 4 n 5.

BTopon BaxHbIM BOnpoc nocne "4yto?" -- 3710 "kKorpga?". K Kakomy uucny u rogy
AO0J/KHa 6bITb NpeacTaBneHa paboTa?

Ha 6eckoHe4yHOCTWM, O4eBMAHO, BCE nony4yaerca camo cobom u 6ecnnatHo. Benb
NnpuMepHO 4epe3 4 munnuapga net ConHue BCTYNUT B CTaAUK0 KPacHOro ruraHTa,
€ero CBETUMOCTb pPe3K0 BO3PacTET, NoAspHble Nbabl HA Mapce ncnapsaTca u co3gaayT
BMOAHE AOCTOMHY ra3oByto 060/5104Ky. be3 BCAKMX YCUIMA C Halen CTOPOHbI.
Tonbko HaM 3TO yxe byaet 6e3 HyXAbl.

Hy a koraa OHO ewé 6yaeTr akTyanbHO? ECAM npeanonoXuTb, 4UYTO CKOPOCTb
TEXHWYECKOrO nporpecca 4vesioBeyecTsa B cneaylme Beka COXPaHWUTCS Ha YpPOBHE,
X0Ta 6bl COMOCTABMMOM C HbIHELIHWM, TO, BUAMMO, peyb UAET NUWb O HECKOJIbKUX
COTHAX NeT. NMpocTo NOTOMY, YTO UMBUAK3ALUMSA Kakoro-HMbyab 2500-ro roga oT Hac
HbIHEWHUX 6yaeT OTNM4YaTbCs HACTONbKO, YTO 6ECCMbIC/IEHHO MbITAaTbCA MOHATb eé
HY>XAbl CEroAHS, paBHO KaK M pewaTb eé npobnembl coBpeMeHHbIMMN "A40NOTOMHbIMU"
cpeactBaMu. 1o 6yaeT BCE paBHO YTO MPOEKTMpPOBATb CTaHuuio "Mup" noa cbopky
nonataMmm n Ky3HeYHbIMU MOJSIOTaMM.

CobCcTBEHHO, 34eCb CTAaHOBUTCS O4YEBUAHbIM Apyron cnocob, #2. A MMEHHO, ecnu
MUKPO3NIEKTPOHNUKA W HAHOTEXHOAOrMA NpPOAO/DKAT pPa3BMBaATbCH  HbIHEWHUMMU
TeMnamuy, TO 4Yyepe3 napy COTEeH fieT AN CMOryT co3gaBaTb cebe UCKYCCTBEHHble
Tena, He 6oswuecs pagvaunm, BaKyyMma, He HyXaalwwmecs B KUCNopode w
BAO6aABOK, BO3MOXHO, U BoOBce 6eccMmepTHble. HocuTenm aTmx Ten Nnerko cMmoryTt
pasrynmeaTtb 6e3 Macok u ckadaHapoB XOTb MO Mapcy, XoTb no lMnyToHy. YTO, Ha
MoOn Brnsg, n 6yaet Hambonee 6bICTPbIM M N€raHTHbIM peleHnem npobnemsl. Beab
HblHELWHee yesioBeyeckoe Teno - npeamer Jile) Ype3BblYaMHOCTU
MasionpucrnocobneHHbIN K KOCMUYECKNM NyTeLwecTBUSM. Cucrembl
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XM3HeobecneyeHnss U 3aluTbl, KOTOpPble NMPUXOAUTCSH TackaTb C HMM B KOCMOC, Ha
NOPAAKN YCNOXHSIOT NII06Y0 MeXMNNaHETHYO 3aTeto. MNMonéT ¢ ceroAHAWHUMN Tenamm
Aanbuwe JlyHbl -- 3TO newas akcneanums meays no Caxape. MpucnocobieHne cBoero
Tena K YC/oBUSIM MNaHeTbl, a He rnobanbHoe HaapyraTenbCTBO Haj €€ KAMMaToM,
BbIFSANT KyZa 6osiee npaBuiibHbIM U €CTECTBEHHbIM MYTEM pPa3BUTUS.

Ho ecnu Ham Tak yXX XO4yeTcsl, BOT MPSIMO TaK YX HEUMETCA A0bUTbCS pelueHus
MMEHHO A5 TeN HblHEWHNX, Aa €LEé N B paMKax 3HaHUM CEroAHSALWHUX, TO NpMAETCA
3aaymatbcs 06 MameHeHun knmmata Mapca. Npuyém paccMaTpmBaTb HYXXHO TOJIbKO
TakuMe MporpamMmMmbl, KOTOpPblE MMEKT LAHC YNOXUTbCA B HECKOJIbKO COTeH feT. Ans
onpeaenéHHocTn Bo3bMéEM 300. YTobbl Hawun ganékue npeaku, NocTtaBfeHHble nepes
yXXe CcBepwuBwWMMCHA (pakToOM, MOrNM Wb BMNAsTb HaM MOCMEPTHO CPoOK "3a
paspylweHne YHUKanbHOM 3Kocdepbl Mapca" :) Tak 4TO pacCMOTPMM, Kakue xe
TEXHMYECKMe cpeacTBa NpeaocTaBaseT Npupoaa A8 COBEpLUEHUSA 3TOW "Kpaxu co
B3/710MOM".

PeweHune #3 -- "pa3roH" aTtmocoepbl

OAauH, Ao0BONbHO 0OLWEN3BECTHbIN, NOAX0A K nNpobneme 3akayaeTcs B CneayloLlem.
Kak mn3BecTtHO, yrnekucneln ra3 (CO,) obnagaeTr Cu/ibHbIM NapHUKOBLIM 3 dEKTOM.

To ecTtb, atMmocdepa, W3 Hero COoCToslasi, COorpeBaeT MOBEPXHOCTb MJIAHETHI,
Nponyckasi K HeM COJSIHEYHbIN CBeT, HO 6n0KMpys yxoasuwee TennoBoe U3NyyeHue
NJaHETHI.

MapcuaHckuin "Bo3ayx" BecbMa XWAOK, HO Ha 96% COCTOUT M3 yrjeKMcnoro rasa.
JTOro yxe XxBaTaeT, 4YTobbl caenaTb KnmMmaT Mapca Ha 4-5 rpagycos Tennee no
CPpaBHEHUID C OXWAaeMblM u3yyaTesbHbIM paBHOBecuMeM. B nongpHbIX wWwankax
Mapca [B OCHOBHOM IOXXHOMN]| XpaHUTCA ewé HeMano 3Toro rasa. Yto nonyuuTcs,
€C/n, CKaXkeM, B30pBaTb TaM napy COTeH BOAOPOAHbIX 60M6, ncnaputb Yacte CO5 u,

TaknuMm 06pa3oM, BPEMEHHO MOBbLICUTb MJIOTHOCTb aTMocdepbl? B npuHUMNE, MOXHO
0XWAaaTb, YTO 3TO NMPUBEAET K YCUJIEHMIO NMapHUKOBOro addekTa 1, Kak cneacresue,
pocTy TemnepaTypbl. KoTopoe, B CBOIO o4yepeab, Bbi30BET HOBbI BUTOK MUCMAapeHUs
YrNEeKUCcnoro rasa C MnostCcoB, HOBbIM POCT MJIOTHOCTM M T.A4. B uTore nonydaem
NNOTHYO aTMocdepy, TENSIO M NOMIHOE OTCYTCTBME MONAPHbLIX Wanok. bnarogats.

K coxaneHuto, mMeToa 3TOT, NpM BCEM €ro 3aMaH4MBOCTM, BpsS4 nn cpaboTtaert.
[MpnynH TOMY ABe.

Bo-nepBbiX, HET rapaHTUW, 4YTO B MONSAPHbLIX LWANKax COAEPXUTCA AOCTAaTO4YHO
yrnekucnoro rasa, 4tobol obecneuntb Tpebyemoe aaBneHue.

[encTBuTeNnbHO, Macca aTMocdepbl C AaBfIEHWEM P Yy NnaHeTbl C paanycoM R u
CUJIOM TSXXECTU g AAETCS BblpaXXeHUEM:

47R%p

9 (@
n anga Tpebyembix 11600 Ma cocTtaBnsgeT oKoONo 4%1017 kr. EAMHCTBA MHEHMI No
nosoay Macchl TBEpaoro CO, B NOMSPHbIX LWIAMKax cerogHsa HeT; Ha3blBaeMble
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LMdpbl pasHsaTes oT 3*1016 kr go 4*1017 kr. Ecnu neccMucTsbl NpaBbl, YTo Gonee
BEPOSITHO, TO [axe MCnapeHue BCell YrNeKMCNoTbl He CO34acT HY>XHOMO AaBfieHUs 1
3TO HarnpaBneHne 6ecnepcnekTUBHO.

Hy a ecnu npaBbl ONTUMUCTLI, U Fa3a TaM BCE-TaKM AOCTATOYHO, ByaeT nm 3710
paboTaTtb? K coxaneHuto, ckopee BCero, no-rpexHemy HeT, U BOT MNoyemy.

B3rnaHure
Ha T CO2 PT diagram
(p) FPolar cap 148 K
Mormal atmosperic pressure
300
xﬁ ——Palar temperature estimated
=
250
2010 /
130 |
100
a0
0 p, Pa
1. E+00 1.E+01 1.E+02 1 E+03 1. E+04 1.E+03 1 E+D6

NpUBEAEHHYIO KapTUHKY. XEénTbiIM uUBeTOM Ha Henm ob6o03HaveHa TeMmnepaTtypa
ncrnapeHust yrnekmcnoro rasa u3s TeBépaon dasbl ("cyxoro nbaa") Kak dyHKUMS
AasBneHua rasa CO, Hag 3TUM NbAOM.

NMepekpectne ronybbix NMHUA O6O3HAYaeT YC/I0BUS Ha KOXKHOW MNOASPHOM Llanke

[148 °K, 636 Ma]. Kak HeTpyAHO 3aMeTUTb, 3TO MEPEKPECTME NIEXUT Ha XENTon
kpneon. O 4éM 1o rosoput? lpasBunbHO! O TOM, YTO MapcuaHckas atmocdepa --
bydepHas, n noaaep>XmMBaAETCA UCKIKYNTENbHO PaBHOBECUEM MEXAY NMapoM U NbAOM
CO5 Ha I0XXHOW MONSpHOW LIankKe.

OTO paBHOBecMe AO0/MKHO ob6nagaTb HEKOTOpPbIM 3anacoM YCTOMYMBOCTU. TO €CTb,
Korga B CWAy C/llydalHblX MNpUYMH B aTMocdepe BApPYr CTaHOBUTCSA 6onblie
YreKnUcnoTbl, eé KOHAeHCauusa yCuanmBaeTcs U3-3a pocTa AaBJfieHMS M BO3BpallaeT
aTMocdepy B paBHoBecue. YcuneHume napHuMkoBoro addekta n pasorpes npu 3ToM
OKa3blBalOTCS HEeAOCTAaTOYHbIMK, YTOObI CKOMMEeHCMpoBaTb 6onblyko "cMep3aeMocTb"
rasa Ha wanke. Ytobbl BbIBECTM 3Ty CUCTEMY M3 paBHOBECUS, HaAZoO BbI6GpoCcUTb B
aTMocdepy MHOro, O4eHb MHOro rasa. Bonpoc: ckonbko? TOYHOro OTBETa S He
3Hato0, HO MOry NPOBeCTN NPUBAN3UTENBHYIO OLIEHKY.
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HauHém c TOro, uto nwbas atMocdepa corpeBaeT CBOK MJIAHETY, HE3aBUCMMO OT
razoBoro cocrtaea. ConyTcTBylowas 3TOMYy XapakKTepHas JIMHEWHas 3aBUCUMOCTb
TemnepaTypbl OT BbICOTbl OTYETNMBO MNPOC/EXMBAETCS B Tpornocdepax NO KpanHen
Mepe BoCbMK nnaHeT B ConHe4vyHon Cucreme.

Ona Tpéx Ten ¢ 6NM3KMMKM OCBELLEHHOCTSAMU U OXMOAAEMbIMKM TemrnepaTypaMu, a
MMeHHOo, BeHepsbl, 3eMnn n Mapca, BefinimHa corpeBaHusl, BbI3BaHHOIro0 aTtMocdepon,
y>Xe uaMepeHa yMHbIMU I0AbMUN U COCTaBSIET NMPUMEPHO:

BeHepa 500 K
3emns 35K
Mapc 5K

Ero rpadwuk Kak dyHKUMSA

MaccCbl aTtMocdepbl MNAAHETHI OueHKa corpesawwero apgekra atMmocepbl
Ha KBagpaTHbIK MeTp eé [BeHepa, 3emnAa, Mapc]
NOBEPXHOCTU ("TonwmHbI

oaesana") nlobpaxéH cnpasa. 1000

Kak BMAHO, 3aBMCUMMOCTb 3Ta

= _ 05276
(MyHKTUpHasa KpuBas) BecbMa |3 SR
npocTa, 7 nossonsier | & o Atmosperic B
oLeHunBaTb KOJIMYECTBEHHO | & warming -
corpeBatoLwmnm apdekT |§F 100 1
aTMocdepbl npousBofibHOM |8 || Power =

E [AStmosperic -
MJIOTHOCTU. 3Hato, HacToswune |§ warming) B
cneunanmucTbl 3a Takoe E 3
BbirHanu 6bl MeHs M3 Kacca. g
Ho ana rpybon npukuaku ° 10 -
3TOT MeTOoA, KaK KaxeTcs, BCé : o
e fosmkeH pabortaThb. E

2

=

MpuHas  "6esaTmocdepHyr"

paBHOBECHYIO  TemnepaTypy ! - - - - ; -
Han FOXKHO ﬂOﬂﬂpHOVI 1E+00 1.E+01 1 E+02 1.E+03 1.E+04 1.E+03 1E+06 1.E+07

wankon Mapca 3a 143 9K,
MOXHO NOCTpouTb rpaduk
3TOM TeMnepaTypbl MPU pas3/INYHbIX AABMEHMSAX aTMOCdepbl M MOCMOTPETb, FAe OH
nepeceyvyéTcs C XXENTOM KpMBOW paBHoBecusl a3 yrnekmcnoro rasa. CnpaBa OT 3TOM
TOYKM NepeceyveHns atMocdepa byaet "Ténnon" n camonogaep>XXmBaroLLencst 3a CYET
napHuUkoBoro addekTa. CneBa -- CBaJMBaTbCA K HbIHELWHEMY pa3peXeHHOMY WU
XOJI0AHOMY COCTOSIHMIO.

Macca aTHocepbl Ha KB. METD NOBEPXHOCTH, KT

Kak Bbl, HaBepHOe, Aoragasimcb, 3Ta KpmMBas yxe OT/I0XKeHa TEMHO-KPAaCHbIM LBETOM
Ha nepBOM rpaduke. MckoMasa Touka nepeceyvyeHusd, COorflacHoO MCNOJSib3yeMOMY
MeToAy, NpUXoanTcs Ha napameTpbl 40 kMa n 184 °K. 3To AaBieHMe NpuMMepHo B 60
pa3 Bbllle cerogHAWHero MmapcuaHckoro. NMortpebHas ans ero co3gaHumsa Macca rasa,
KakK HeTpyaAHO nNnoAcCYMTaTb, COCTaBNAET O0OKO0J0 1.5%1018 kr. 370 MHOIOKpaTHO
NPeBOCXOAUT [aXe CcaMble OMTUMUCTUYHbIE OLEHKWM €ero 3arnacoB B MOJSPHbIX
wankax. Tak 4Tto, Aa)ke ecnu u3-3a rpybocTtn mucnonb3yemMoro mMertoga s M owmbes
pasa B TpW, Ha 3TOM 3aTee BCE paBHO NpUAETCHA NOCTAaBUTb XUPHbIN KPecCT.
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B 3aknyeHme oTMedy, 4TO BCe BblwenpuBeaéHHble pacCyXAeHUs OTHIAb He
SABNSAOTCS MOMM OTKpPbITUEM, HO eCTb rpybas wnnwctpaums "Ha nanbuax" ¢dakTos,
OOBOJIbHO XOpPOLWIO M3BECTHbIX B Kpyrax Hayku o Mapce. PacuyéTtbl, npoBeAEHHbIE
HaCTOSAWMMKN CNeunanncTtamm, NoKasbiBaT, YTO KoHAeHcauma CO5 npu nosbILEHNN

ero gasneHusa bygeT NpoMcxoauTb HE CTOJSIbKO AaXKe Ha Larnke, CKOJSIbKO B BEpPXHEN
aTMocdepe, B Bnae obnakos. M03TOMy BO3HMKWASA O6bIN10 MbIC/Ib MOKPACUTb LWANKy B
YEpPHbIM UBET M TakMMm o6pa3oM noaorpetb eé€ K ycnexy, K COXaleHuto, ToXe He
npuBeaeT.

OnucaHHasi KapTMHa cornacyerca C COBPEMEHHbIMW  MNpeaCTaBNEeHUSIMU O
reonornyeckon ncropmum Mapca.

B pnanékom npowsioMm nnaHeta 6bi1a o4yeHb akTMBHA. EE BynKaHbl n3Beprasam MHOro
ra3oB C CUJIbHbIM MAapPHMKOBbIM 3(P(PEeKTOM, B YaCTHOCTU, TaKUX, KaK CEPHUCTbIN ras
SO,. 2Tu pobaBku, BEpPOATHO, W COrpeBasin MJIA@HETY HACTONbKO, 4TOObI

noanepXuBaTb AOCTOMHYK YINEKUCNOTHYH aTMocdhepy W Jaxe peku U3 XUOKOW
BOAbl, pyc/ia KOTOpbIX COXpaHUNIMUCbL Ha Mapce.

MoToM BY/NKaHU3M MUCCAK. CepHUCTbIN ra3, KakK BewecTBO XMMWUYECKU AO0BOJSIbHO
aKTUBHOE, BbICTPO CBA3ancs C NMOBEPXHOCTbD, Nepenasa B MuHepasnsbl. [Moxonogano.
MapHukoBoro adekTa OT OCTaBLUErocs yrnekucsoro rasa nepecrano xBaTtaTb AN
noaAaepXaHus HY>XHOM TemnepaTtypbl. Bo3MoxHO, TyT ewé "nomorno" paspyleHune
CO, coOflHeYHbIM yNnbTpadnoAeToOM UM NErKoe MU3MEHEHMEe napamMeTpoB OpbuThl

Mapca. BoO3HMK/MI@ nonspHas LWanka, AaBNeHue ynano ewé Huxe, npouecc
CMep3aHunsa aTtMocdepbl NOKATUACS NMoA4 rOpKy, U BOT Mbl BUAMM cerogHsilwHMM Mapc,
XONOAHbIN U 6e3HaféXHO MEPTBLIN.

[da, Mapc MépTB, 1 Kyaa 6onee, yeM Ham TOoro 6bl xoTenochb. MpocTbiM "ToNUYKOM" ero
He pa3orpeTb. Ecnm Mbl BCé elwé He AyMaeM OTKasblBaTbCA OT 3TOM 3aTen, Haao
NCcKaTb Apyrue cnocobobil.

PeweHune #4 -- npeobpaszoBaHue atmoccoepbl

Ecnv HeBO3MOXHO co3aaThb noaxoasiyt atmocdepy ms CO, To, MOXeT, yAacTcs

caenatb 3TO W3 Apyrux ras3oB? Ckaxem, W3 NPUSATHOro HaM Kucaopoaa?
HanpawwnBaeTcsa MbiCib 3acenntb Mapc KakMMu-Hmbyab nuwanmHukamun. MNyCcTb OHMU
NoTpebnAT YrNnekKucnbln ra3 n genakwT M3 Hero kucnopod. Mo npowectsun N nert
nosiyd4aeM He NaaHeTy -- caHaTopumn!

Ho paxe ecnu 3a6bITb, 4YTO B MOJIAPHbIX WankKax, BEPOATHO, CJIMWULKOM Maslo COZ Aand

TaKoro gena, rnjaH 3TOT BCE paBHO HepeaneH. [la, HeEKOTOpble NINWANHNKN CNOCO6HbI
nepetepneTb Napy HeAesb B OTKPbITOM KOocMoce. Ho o4HO Aeno -- HanuTu CywecTBo,
KOTOpOEe He OKO4YYypuTCS rnocfne Mecsua Ha Mapce, U coBceMm gpyroe -- 4obutbcs,
4yTOobbl OHO TaM cebsi BONBFOTHO 4YYyBCTBOBAJIO, XXWMO, Pa3MHOXanocCb, Aa eweé u
NpOM3BOANIO KNUCIOPOA HAaM Ha padoCTb. YUMUTbIBAas OTCYTCTBME BOAbI M MOCTOSIHHYHO
ynbTpadunoneToBy0 Ae3nH@EKUUIO MNOBEPXHOCTU, 3TO KaXeTCsd HEBbINOJIHUMbIM.
MpocTO NOTOMY, 4YTO BCE 3eMHble CcywecTBa CO34aHbl W3 BellecTBa, He
nepeHocsLero Takmx Bo3aencTenin. Kak nx gpyr ¢ ApyromM HuU CKpeLunBam.
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HeT, kakne-HMbyab aKCTpeEMasibHble Bapuauun, HaBepHoe, No-NpexHeMy BO3MOXHbI.
MOX>XHO, CKaxeM, 3acennuTb MPUMUTUBHLIMU XEMOCMHTETUKAMMU HEe MOBEPXHOCTb, a
Heapa Mapca. CobcTBeHHO, ecnnm Ha Mapce M eCTb CBOSl XXW3Hb, TO 3TO, MNOXasyW,
€ANHCTBEHHbIN MbICIMMbIA cnocob eé cywecTtBoBaHUA. HO 4, K COXaneHut, He
HacTONbKO CuUNéH B 6Bumonormm, 4tobbl paccyxaatb 06 3TOM aaxe MNOBEPXHOCTHO.
MycTb BbICKaXyTCs Crneumanunuctbl; 9 e OTCTaBA 3TOT NyTb KakK 4epesdyp
daHTaCTMUYeCKM B paMKax MOMX MO3HAHUN.

N TeM He MeHee, MHTepeCcHOe pelleHMe Ha 3TOM Hanpas/ieHMUM eCTb. Beab B 4UéM
OCHOBHasa npobneMa c TeMn xe nuwanHukamm? [la B TOM, 4YTO BCE XMBOe Ha Mapce
CNULWKOM 6bICTPO AoXHeT. Hy Tak a obsa3aTtenbHO /in € 3TUM 60poTbCA? HyXXHO N,
yTO6bI nNpeobpazoBaTenn atMmocdepbl 6biM 6UoNornyeckn >XuebiMmn? BoBcCe HeT.
"MépTBble" aBTOMaTbl BNOJSIHE CNOCO6HbI cnpaBnsTbCca ¢ nogobHon paboTton :)

Npoes,, cobcTBeHHO, HE HoBa M He Mos. [lpeactaBuMm cebe 3aBoj, HENpepbIBHO
BbIMOMHSAOLWNIA BCEro NnLb ABe (PYHKLUUU: NPOMU3BOAUTb KUCIOPOA U3 MOAHOXHbIX
MWHEPasioB U... CBOM Konun. A saHepruto 6patb oT ConHua.

Ecnn 3abpocutb Ha Mapc pecsatok Takux "3aBoAdoB", TO 3a Kakoe-TO BpeMs,
Pa3MHOXasCb, OHW "3acenaT" BCIO NJAaHeTy, @ NOTOM HaAenakT KMCaopoaa CToNbKo,
4yTO MOXHO 6yaeT xoamTb No Mapcy Boobue 6e3 BCAKMX MacoK. 3aTes BbIrsguT
XOTb W CJ/IOXHOW, HO B MPUHUMMNE OCYyLLeCTBMMOW. EAMHCTBEHHOE, 4TO OCTaéTcs

MOHATbL -- @ MOXHO NI eé npoBepHyTb 3a npegnaraemble 300 net. lNpoBeném
OLLEHKMN.
MycTb xapakTepHbln pa3Mep "3asBoga" 6yaetr a, ero MJIOTHOCTb -- p, @ 3aTpaThl

3HEeprnm Ha NpomM3BOACTBO OAHOMO Kusorpamma "3asoga" -- q. DTW 3aTpaThbl, KCTATK,
B OCHOBHOM COCTOSIT B BblAENEHMW MeTasnia/KPpEMHUSA U3 MUHEPANoB MOBEPXHOCTU
Mapca un, cnegoBaTesbHO, NO NOPSAKY BENMYMHbLI paBHbl 3aTpaTaM Ha NpPOU3BOACTBO
KnnorpamMma Kucnopoaa.

O603HaumMm K[ npeobpaszoBaHWs COMHEYHOW 3Heprum B "3asBoabl" 3a 1,
YCPEAHEHHY0 3a CYTKM MOLHOCTb COJIHEYHOrO0 WM3Ny4YeHuUs Ha KB. MeTp 3a @, a
paanyc Mapca 3a R.

Ecnn npuHATb, YTO NAowanb CoNHeYHbiX 6baTapen "3aBoaa" No NopsaKy BEAUYMHbBI -

- NpuMepHO a2, To XxapaKTepHoe BpeMsi, 3a KOTOpPOe OAWH 3aBOA MPOU3BEAET CBOI
KOMMUIO COCTaBUT, KaK HETPYAHO ybeanTbea:

apq
@

T =

JTo -- BpeMs yaBoeHus "nonynauuun"” 3aBoAoB. YaBamBaTbCs UM NPUAETCA A0 Tex
nop, noka oHM nmbo He NoKpokT coboto Becb Mapc, NMbo He co3aaayT HYXHYH HaM
KMCMOPOAHYIO aTMocCdepy, Macca KOTopou oueHumBaeTcsa no dopmyne (1). 4Yto
CIYYMTCH paHblue, onpeaensieTcs pasMepom 3aBO40B.

N36aBnto umMTaTenen ot NpocTbiX, HO AOBOJSIbHO HYAHbIX BbIK1aA0K, U Cpa3y BbINuULLY
OTBET, NOKa3blBalOLLNIA, CKOIbKO BpEMEHN 3aMMET 3Ta paboTa:
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XapakTepHbli BUA 3TOM dyHKUMNM
npeacTtaB/ieH Ha pUCYHKe. BaXHbiMW eé
CBOMCTBaMU SABMSAKOTCA MOHOTOHHOCTb [Mpw

Bpema npeobpasosaHMa aTmocdepsl Mapca
Kak dryHELMA pasteps "sasoga"
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pa3yMHbIX @] N BbIXOA HA KOHCTAHTy npu
ManbiX 3HayeHuAx a. Kak HeTpygHo | EatE Z
nokasaTb, Be/INYMHA 3STOM KOHCTaHTHI f
COCTaBNsAeT: Rt
Z $E+13
- 2pq =
“n-l - 1 Bl
Png e /
et
MoacrtaBuM B HEé undpobl: 1 s

q = 2%107 [Ox/kr [nopsaka TennoTb 1E-06  1.E-03  1.E+00 1.E+03  1E+D6
CropaHus antoMmnHuA]

@, METpbI

n = 10% [ONTUMUCTMYHAS OLEHKa,
BbiTekaowasa wu3 KIA nydwmx cosiHedHbix 6atapen, NOMHOXeHHoro Ha K
BbICOKOTEMMNEPATYPHOro TEXHOIOMrMYECKOoro npouecca]

® = 100 BT/M? [ycpenHEHHas 3a CyTKW M MO LUMPOTaM BefnuMHal

p = 11600 lNa
g = 3.7 m/c?
Monyyaem otBeT: 1.2*1010 cekyHna, nam 400 net. 370 yxe "renno"!

MoxHO nu pobutbcs 6onee 6bicTporo npeobpasoBaHma? Ckopee Bcero, Aa. Bo-
nepBblX, OLEHKa o4yeHb rpyba. Bo-BTOpbIX, 3HAYEeHUs q U n B3STbl A0BOJSIbHO-TakKM "C
notonka". [pyras wux KomMbuHaumsa, nnMbo HeKoTopoe yaydleHUe 3a CYET
TEXHMYECKOro nporpecca BroJsiHe CrocobHbl AaTb Nydllne pe3ynbTaThl.

BoiBoa: rnobanbHoe npeobpasoBaHne atmocdepbl Mapca camMopa3MHOXAoLWMMKUCS
"3aBogamMmn" Mo nMpomM3BOACTBY KWUCOpoAa B MPUHUMMNE BO3MOXHO M MOXET ObiTb
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3aBepwieHo 3a HEeCKOJIbKO COTEH JIeT. Heobxoanmbln anss  3TOro YPOBEHb
TEXHNYECKOIO pa3BnNTNA HE CUJIbHO OMNEpPEXaET CeroagHsILHUM.

JlokanibHble peweHuns

[Jo cux nop Mbl paccMaTpuBaM WUCKIKYUTENbHO METOoAbl, 3aTparveBaiowme BCH
nnaHeTy. Bonpoc: a MOXHO Nn pelwnTb 3a4a4y bbicTpee U npowe, ecnun notpeboBaTtb
cobntoaeHns "NpUANYHOro KanMaTa" nnb Ha Kakom-To Hebonblon Yactn Mapca?

OTBET NMONMOXUTENbHbLIN. MOXHO NpeacTaBuTb cebe Kak MMHUMYM ABa WMHTEPECHbIX
cnocoba.

MepBbIA. [laBieHMe MapcMaHCKOW aTMocdepbl NafaeT C BbICOTOM B @ pa3 Ha
Kaxable 11 KunoMmeTpoB, a TeMnepaTtypa -- Ha 2.5 rpagyca Ha KuioMmeTp.
CoOTBETCTBEHHO, €eCnM 3akanblBaTbCA B WaxTy, TO BO3ayX, HaobopoT, 6yapet
CTAHOBUTbLCS Tensee u ryuwe C TOM Xe CKOPOCTbIO.

HecnoxHbl pacyéT nokasbiBaeT, 4YTO WCKOMoe pasBneHme B 11600 [lNa 6ypert
AocTuratbCsa Ha rnybuHe npumepHo 32 kunomeTtpa. CpeaHsis xe TemnepaTtypa Ha

3TOM YpOBHe cocTaBuT okono +30 °C.

NWTak, 4To Mbl Aenaem? Mbl BblkanbiBaeM 340pPOBEHHYK aMy raybuHon B 35
KWJIOMETPOB, U CNOKOMHEHbKO B Hel cenumcs. NMpaMo noa OTKPbITbIM MapCUaHCKUM
HeboM.

PasymeeTcsl, nnowanab TaKOW SAMbl HE CMOXEeT npeBbliwaTb NnpuMepHo 1/10 nnowaau
NJaHeTbl, MHA4Ye MMEWLWErocs B aTMocdepe YIr/IeKUCsoro rasa He XBaTUT Ha
3anofsiHeHne cero amBHoro "kopbiTa". N gaxe ecnu XBaTuT, HaMHoro 6onblie BCE
pPaBHO He BblKOMaellb, MOTOMY KaK 3TOT TPlK paboTaeT nmwb A0 TeX Nop, Nokyaa
OCHOBHAas 4acCTb NOBEPXHOCTM Mapca HaxoauTcsa Ha CBOEM 06bIYHOM "ypoBHe mopsa",
TaK 4YTO aTMocdepe eCTb OTKyAa "CcTekaTb" B Hally siMy.

TakuMm ob6bpa3oM, MakcuManbHasa naowanb NOAOOHOro moceneHums BpsSiA M MOXET
npesbiwaTtb 20 MUNNIMOHOB KBagpaTHbIX KUJIOMETPOB, YTO CONOCTaBMMO C Njaowaabto
Poccumn.

Haxe 6e3 yuyéTa Heun3b6exXHbIX TEXHOMOrMYeckux noTepb 3Heprus, notTpebHas Ha
BbIHUMaHMe 3TOro o6b&Ma rpyHTa, CocTaBfsieT okono 8*102° k. CeroaHs B rof
yesioBeyecTBo npousBoauT okono  4*1020  [x, yaBamBas 3Ty  umdpy
npnbnnantensHo kaxable 30 neT. BbiBOA: CAMWIKOM 3HEProéMKO MO CEroAHSILLHUM
MepKaM, U ocTaHeTcs TakoBbiM ewé net 500. Tak yTo 3abyaem noka o6 3ToM, ecnu
TOJ/IbKO HE BECTU peYdb NPO COBCEM YXX KPOLUEYHbIE MOCENEHUS.

Bropon. 3aueMm co3paBaTb fAaB/ieHMe ra3oM? Beab MOXHO BOCMOJ/Ib30BaTbCS
XNAKOCTbo. MnaH Takoln. BbikanbiBaeM KoTnoBaH. He odeHb rnyb6okuin, metpos 10.
3anmBaeM ero camom obbIKHOBEHHOW BOAOWM, a noBepx Heé nyckaem napy MeTpoB
Kakoro-HnMbyab Macna, KOTOpOe He WCrapsieTcs M He CWIbHO paspyllaeTcs B
MapCUaHCKMX ycnoBusax. Macno co3paér fasneHne Ha NOBEPXHOCTU BOAbl, HYXHOE,
4yTOObl OHa He Kunena; BoAA Xe CO34AéT AaBfleHMe Ha AHe, A0CTaTo4yHoe, 4TOoObl
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BblpaliMBaTb TaM pacTeHUs W [aXe pas3ryimeBaTb B Macke. ToyHee, B NIEMKOM
aKBasiaHre :)

30eCb, KOHEYHO, TOXe eCTb HeManble TPYAHOCTM. Hanpumep, Kak caenaTtb, 4ToObI
3Ta BOAA He BNMTanacb BCS Hadwur B rPyHT, WK He 3aMép3na MapCUaHCKOW 3UMOIN?
Kak npoum3BecTM Ha MecTe CTOJIbKO BOAbl U Macnia? Ho npu AO/HKHOM HanpsiXXeHUu
WHXXEHEPHOMN MbICIN 3TU npobsieMbl, AyMato, AO/MKHbI pelwaTbcs. A NMYHO cuuTato,
YyTO A8 CO3A4aHUS HEBONbLIMX NOCENEHUN-TropoAKOB NOAO0OHbLIM NoAX0A ONMTUMAleH,
NPUYEM He TOSIbKO Ha Mapce.

3aHATHO, 4To B hbeBpane 2006 r. HACA 06baBUNO KOHKYPC Ha cbop 6e3yMHbIX naemn
Nno BOMpPOCY "a Kak HaM Jfydlwe uccregoBaTb KOCMOC B crieaytouwme nonseka?" Ho,
YBbl, OKa3as0Cb, YTO 3TY MOK MAEK K PAaCCMOTPEHUID OHU MPUHMMATb HE MOryT, TakK
Kak $, BO-MepBblX, NEHIOCb 3aMOJIHATb TOHHbI (OpPManbHbIX AOKYMEHTOB, a BO-
BTOPbIX, HE SABNSIOCb UCCNeAoBaTeNIbCKUM yUpexJeHNeM N He MOry CaMOCTOATeNbHO
NpoBeCcTU WMpoKkoMacwTabHoe uccrnenoBaHne €€ MPUMEHUMOCTU. TakK 4YTo, 4YTObbl
MbIC/Ib HE nponasia COBCEM BMYCTY, gapto eé€ obuecTBeHHOCTU. MOXeT, KTO WU
LOBEeAET 4yero 4o yMma.

DHeproéMkue pelwieHums

MoyTn Kaxablh U3 PacCMOTPEHHbLIX BAapMaHTOB MOXHO CYLIECTBEHHO YCKOPUTb UK
YNy4lWnTb, ecnm obnagath XOpOLIMM 3aNacoM JINLIHUX KUIOBATTOB.

Tak, ecnn yTblkaTb MapC aTOMHbIMWU peakTOopaMu, eXerogHo Mnpoun3BoAALLUMN

3*1023 I sHeprum (1018 BaTT), To cpeaHiol TeMnepaTypy Ha Mapce MoxHo 6yaeT
NOAHATb rpagycoB Ha 25 wn pobutbcs ycToOMYMBO MJIOTHOM aTtMocdepbl BHe
3aBMCUMOCTM OT TOrO, 4YTO TaM 0 cebe AyMaeT NapHUKOBbIN 3 deKT.

MocTtaBnas 3Hepruto gnsa "3aBodoB" B BuAe MUKPOBOJSIHOBOIMO MU3JYYEHUS 4yepes

PETPAHCNATOP C pPeaKToOpOB MOLWHOCTbIO Te Xe 3*1023 X B roa, MOXHO
npeobpa3oBaTb BCHO MapCUaHCKY aTMocdepy npumepHo 3a 30 ner.

K coxaneHuio, 3TW MOLWMHOCTU CerogHsds Ha MHOro nMopsAKOB MNpPeBOCXOAAT
coaepXxmnmoe "sHepreTnyeckmx KolwenbKoB" 4YenoBeyecTtBa, MO3TOMY AyMaTb O
noAao6HbIX MpoeKTax HaM MoKa MpPOTMBOMOKAa3aHo. DTO eweé pa3 noa4YépkKuBaeT TOT
¢daKT, 4YTO caMa NoCTaHOBKA 3a4ayn O KoNoHM3aummn Mapca npexaespeMeHHa.

He3zaMkHYyTble pewieHus

Kak cnpaBegimBo oTMeTun r-H mixalych, Bbille paccMaTpMBaanCb TOJIbKO
pelleHnsi, onupaBLUMECs MUCKNOUYUTENBHO Ha AOCTyrnHble Ha Mapce pecypchl. Ho,
NCMONb3ys 3HEPrutd U BELWECTBO U3 UCTOYHMKOB BHE MJI@HETbl, MOXHO MOCTPOUTH
ps4 anbTepHATUBHbIX CTpaTeruii.

FNy6boknin aHanu3 3TUX anbTepHAaTUB BbLIXOAWUT 3a Npedenbl TOro, 4YTO MOXHO
BTUCHYTb B 3Ty "cTtaTbto". HO oaumH, Haubonee o4veBUAHbIM CUEHapuin, AOMycKaeT
6bICTpOE KONIMYECTBEHHOE paccMOTpeHue. B 3ToM cueHapuum pedb MaET o cbpoce Ha

Mapc KpymnHOro acrepouzaa WM KOMeTbl M3, Hanpumep, nosica Komnepa, C uenbto
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pa3orpeBa U yrnJoTHEHUA aTMOC(bepr Mapca. lokaxeM, 4yTo Ha ceroaHs 3TOT NyTb,
K COXaJiIieHUN, HaxoanTcda eaBa Jin Ha rpaHn BbIMOJIHNMOTIO.

Bo-nepBblX, ANA Hadana HaAo OCTaBMTb Hagexay pa3orperb Mapc 3a CYéT
TENNOBbLIAENEHNA OT MafAEHUS KOMETbl. TeMmnepaTypbl, [0 KOTOPbIX HarpeBaeTcs
BELLECTBO B X04e TaKOro Cob6bITUS, COCTABASKOT COTHU U TbiCAUM rpaaycoB. B aTux
YCNOBUSIX NbBUHAA [0NS BbIAEUBLUENACS SHEPrUM B CUYMTAHHbIE MUHYTbl YWAET B
KOCMOC B BUAE U3NTYYEHUS.

HO BOT MCTOYHMKOM BellecTBa nageHue actepomaa MocCayXuTb MOXeT. Ecnm B HéEM
HaMAETCS 3HA4YUTEeNbHOE KONIMYECTBO Jibda KaKoro-nmbo [OCTAaTOYHO TSHXKENOro
neTy4yero rasa, 3ToT ra3 MOXeT OCTaTbCs B aTMOCdepe M NOBbICUTb €€ MJOTHOCTb A0
HeobXxo4ANMOro ypoBHS.

B npupoae He Tak yX M MHOrMoO ra3oB, Ha/IMUYMSA KOTOPbIX B CEPbE3HbIX KOSMYeCcTBax
MOXHO 0XWAaTb Ha KomnepoBCkmx Tenax. Cob6CTBEHHO, MX, NOXanyn, MOXHO Aaxe
nepeyncnutb: MetaH CHy, ammmnak NHs, Boga H>0O, a3ot Ny, U, BEPOATHO, yrapHbIn

n yrnekuncnei rasol CO n CO,. U3 ykasaHHbIX BelwlecTB Hanbonee nputaraTenbHbIM

BbIFNSAUT TBEPAbIA a30T, KOTOPbIM, KCTaTu, Aaxe Habnwogaercs Ha MNOBEPXHOCTU
TputoHa. Coenaem ctaBKy Ha 3TOT ras.

Kak yxe 6blN10 yKasaHo, AN CO34aHUS HYXHOro [AaBleHus HeobxoauMa Macca

aTMocdepbl B 4¥1017 kr. YunTbiBas HensbexHble NoTepM rasa npu TpaHCMOPTUPOBKE
M BXoAe B aTMoCdepy, HY>XHOE KOSIMYeCTBO a30Ta AO/IKHO COCTaB/sATb, HaBepHoe,

He MeHee 1018 kr. [anee, pacnpoCcTpaHEHHOCTb a30Ta B COJIHEYHOW CUCTEME
NPMMEPHO Ha NOPSAOK HUXe, YeM Kucropoga. To eCTb, ec/iu Mbl HaWAEM neasHOM
actepouz, asoTa B HEM OKaxeTcd, BeposATHO, npoueHTtoB 10. Ho Ansg npocToThl
AONYCTUM, 0AHAKO, YTO HAM HEBEPOSITHO NOBE3/I0 U Mbl 06HAPYXUNN LeNbHbIN KYCOK
3aMép3Llero asoTa YKa3aHHOM MaccChbl. XapaKTepHbln pa3Mep Takoro Tena o6yaer
COCTaBNATb, KCTaTu, kKnnomeTpos 60, 4To, BOO6LE roBops, AOBOSIbHO HEMAIO.

OTO Teno HyXHo 6yaeT AocTaBuTb Ha Mapc nocpeacTBOM Koppekuum ero opbuThbl.
Hanbonee sHepreTmyecku gewésbiM cnocobom Takon koppekummn byaet "octaHoBka"
KOMETbl B HY>XHbIA MOMEHT M 3aTeM OXuaaHue e€ nageHusa Ha Mapc. Yem ganblule ot
ConHua KoMeTa, TeM MeHble eé CKOpoCTb WM TeM npouwe €& OCTaHOBUTbL W
HanpaBuTb. C Apyrom CTOPOHbI, OrpaHuMyeHne Ha BpeMsa onepaunm (300 neT)
TpebyeT, 4Tobbl TENOo Haxoaunocb He ganee npumepHo 140 a.e. ot ConHua, MHaye
OHO He ycneeT npubbiTb K Mapcy 3a 300 net. MNpumem 140 eauHuy 3a 6as3oBoe
pacCTosiHMe.

CkopocTtb aBuxeHus Tten Bokpyr CosiHUA Ha TakOM yaaneHUn OT Hero cocrtaBfsieT
okono 2.5 km/c. DTy CKOpOCTb Hago noracutb. OTCO4a, U U3 MacCbl actepouaa,

BbITEKAeT BEMUYMHA NOTPeBHOW Ha 3TO 3Heprum: 3*¥1024 [Ox. 3To npuMepHo Ha 4
nopsiAka Bbllle, YeM eXerogHo NpoM3BOAMMAs HbIHE 4YeNOBe4yeCcTBOM 3Heprusa. To
€CTb, O AAHHOM HarpaB/EHUMN TOXE MOXHO 3abbiTb MpuMepHO Ha cneaytowme 400
ner.

BolwenpuBedéHHblE OLEHKM He 03HayalT, UTO MCNOJSIb30BaHME  BHELHUX
MCTOYHUKOB b6ecnepcrnekTMBHO. HO OHM NOKa3sbiBalOT, 4YTO, MO KpanWHen Mepe, B
Hanbonee NpPsIMOMHENHOWN peanusaumu 3TO AENCTBUTENbHO HE MOMOraeT pa3peLwnTb
npobnemy.
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Bo3MoXxHble 06x0AHble MyTM Ha 3TOM HanpaB/ieHMM -- 3TO: @) HaWTU ManeHbKUMN
actepong C rasamum, o6nagalOWwMMM  KONOCCAsbHbIM  NAPHUKOBBLIM 3 deKToM
[HEMOHATHO, HACKO/IbKO 3TO aHTacTuyHo]; 6) pacTaHyTb KOppekuuio opbuTsl
KOMETbl Ha HECKONbKO COTEeH NeT C TeM, 4Tobbl YNOXUTbCA B AOCTYMHbIN
SHepreTmyeckumn 6raxeT. XoTa CyMMapHble 3aTpaTbl 3HEpPrnM npu 3TOM, Kak
MWUHUMYM, YABOSATCSA, WX pacrnpegeneHne no BPEMEHW MOXeT caenaTb MNpoekT
NMoTeHLUMaNbHO OCYyLWEeCTBMMbIM yxe Yyepe3 200-300 nerT.

CynepnapHUMKOBbIE pelueHus

Uepena oTHOCUTENbHO HeaaBHMX OTKpbITUM (nocne 2007-ro roga, Koraa nucanach
3Ta CTaTbsl) yKa3blBaeT Ha eweé oAHYy BO3MOXHOCTb, B HACTOSILWMMA MOMEHT cKopee
baHTacTnyeckyo, HO BCE Xe pa3yMHyk. [eno B TOM, 4YTO HeKOoTOopble ras3bl
obnapatoT KOAOCCaNIbHOW CrNOCOOHOCTHIO MOrnowWaTb MHppakpacHoe U3nyyYeHune wu
co3aaBaTb NAapHMKOBbLIN 3 dEKT, NpeBOCXOAA MO 3TOMY NapaMeTpy Yr/1eKuUcnbli ras
Ha MHorme nopsaaku. TeopeTuyecku, ecin MnocTaBuTb Ha Mapc 3aBoj, KOTOPbIN
byaetr npoum3BoauTb MoAOGHbLIN ra3 u BbibpacblBaTb ero B aTMocdepy, eé
TemMnepaTypy MOXHO NoAHATb. NpakTuyecku BCE byaeT onpenensaTbCa HeobxoanMmom
CKOpPOCTbIO MNpPOM3BOACTBA 3TOr0 rasa, KoOTopas 3aBUCUT OT HEM3BECTHOM ero
NapHMKOBOW 3(PeKTUBHOCTN B MAapCUMAHCKUX YCNOBUAX, U ewé 6onee HeM3BECTHOro
BPEMEHU pa3pyleHuss B aTMocdepe KpacHOW nnaHeTbl. Pacyér atoro nytm s
OCTaB/MSAID WHTEPECYLWMMCS B KayecTBe AOMathHHEero—yRpaXHeHtss HenI0xomn
KypcoBon paboTbl No dusnke. Ecnn y MeHsa Korga-Hmbyab AOMAYT PyKU, COCYUTAKO
caM. oka e orpaHu4yycb nmwb YNOMUHAHMEM BOT Takon 3abaBHOW NOTeHUMaNbHOM
BO3MOXHOCTU, 6e3 KaknXx-Nnmbo KOHKpPeTHbIX BbIBOAOB.

3aKknrouyeHue

Mpn coBpeMeHHOM pa3BUTUMU TEXHO/IOMMN N B paMKaxXx MMEKWLWNUXCA Y MEHHA 3HaHUU
Haunbonee nepcneKTMBHbIMM MEeToAaMU KOJIOHU3auunu Mapca BbIrngaaaT, NPpUMMEPHO B
nopsAaake npeanovYTuTeENbHOCTHU .

1. 3MeHeHne npupoabl YesloBeYECKOro Tesia ¢ TeM, Yytobbl MapcumaHckasa cpefa He
6blna onsa Hero rybutenbHoOm.

2. NMpeobpa3oBaHne coctaBa  aTMocdepsbl nyTéMm "3aceneHns" Mapca
caMoBOCnpounsBoAsLIMMUCS "3aBogamm" Mo NpousBOACTBY KMUC/I0pOAa M3 OKCUAOB B
MapCUAHCKOM FpYyHTE.

3. Co3anaHue "3acenéHHbiX BOAOEMOB".
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Mnioc pasnmyHble HACOBCKME CTpaHMYKWM C pe3ynbTatamMu 6Honee cBeXKUX
nccneaoBaHWM, 3anmcbiBaTb agpeca KOTOPbIX MHE 6bls10 NMPOCTO JSieHb.
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