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Kaxkable nsaTHaAuaTh — cemHaAuarh AeT Mapc u 3emas B cu/\y 0cobeHHoCcTen 0p6uTa/\bHoro ABVKEHMS c6/\u-

XAlOTCA HAa MMHUMAAbHOE paccTosiHue. DT COObITMA Ha3biBalOTCa BeAnkumu nporuocrosHuamu Mapca. B XX E
Beke BeAnkune npoTuBocTosiHug caydaauncs B 1909, 1924, 1939, 1956, 1971 n 1988 roaax. B XXI Beke nepsoe u3 Hnx
6b1A0 B 2003-M, caeayrome — B 2018 u 2035, Koraa paccTosiHue MeXAy NAAHETAMM COCTaBUT OKOAO 57 MAH. KM. i
MMEeHHO B 3TO Bpemsi pa3ymHee BCEero OpraHM30BbIBaTh MOAET YeAOBeKa K Mapcy: MeHbllie TOMAMBA, MEHbLLIE €Abl,
Aerye KopadAb, MeHbLIEe A03a 0DAyHeHUs. U He cAyualiHO NpuOAMKeHHe ovepeAHOro Beankoro npornBocTosHus
NOPOXAAET BCMAGCK AUCKYCCHMHM O TOM, HAAO AU YEAOBEKY AeTeTh Ha Mapc.

MAPC MPUBJNINXXAETCA

«/[lememb Ha Mapc He Hado. 1o kpaliHell mepe, 8 bruxaliwem
6ydywem. Bo-nepsbix, MbI ¢ 6071bWIOU 86pOSMHOCMbI0 NO2YOUM
KOCMOHas8mos 80 epems 08yxnemHeeo nepenema. B nyywem
cryqae Ha 3emiio 8epHymces cMepmenbHo 605bHbIe Moou. pu-
YuHa — 8 8bICOKOM YpOosHe 0b/1y4eHUs 3a npedenamu paduayu-
OHHbIX hosicog 3emnu. Bo-emopbix, Yenosek He cMoxem nepe-
mewambcs no nogepxHocmu Mapca. B-mpembux, 05151 yenoseka
Ha Mapce Hem Hay4HOU 3adayu, a numomupyemas akcneduyus
cmoum oyeHb Aopo2o. Buecmo Hee MoxHO 6bino 6bl Op2aHu-
308amb HECKOMBKO NpekpacHbIX becnumomHbIx akcneduyul u
nosy4yumb MHOXECM8O HayYHbIX pe3ynbmamogy, — CYATaeT
kaHguaat duanko-maremartuyeckux Hayk B.I.CypamH n3 focynap-
CTBEHHOrO acTpoHomuyeckoro uHctutyta um. MN.K.LtepHbepra.

«Ha Mapc nemems Hado. Tonbko mak Ha4yuHaemcs 0ceoe-
Hue nnaHem. Mapc 6onee dpyaux cocedHUX naaHem NOXoX Ha
3emnw. 3Hayum, UMEHHO Ha HeM yYeroeeyecmso Moxem 0by-
cmpoums 0ns cebs dononHUmMenbHbIl kKocMuyeckul dom. Bedb
Ha 3emne kaxO0bie 30 MunauoHo8 nem crny4aemcs 2nobasnbHas
kamacmpogpa. Cellyac MHeHue HayyHoU obwecmeeHHoOCmU
CK/IOHSIeMCSl K MOMY, YmO NPUYUHOU CAyXUm CMOJSIKHOBEHUE C
Kocmuyeckum mesnom. Peanusayusi npoekma noo ycrnogHbIM Ha-
3eaHuem «Kogyee» no3gosum coxpaHumb 4Yeq08e4eCcmeo, eciu
noseumcs yepo3a makol Kamacmpogbi», — TOBOPUT LOKTOP
thusuko-matematuyeckmx Hayk B.M.JIuHKMH n3 UHCTUTYyTa KOCMU-
yeckux uccnepnoanuii PAH.

«lunomupyemas akcneduyus Ha Mapc nossonum Ham 3aepy-
3UMb KOCMUYECKYH NPOMbILWIEHHOCMb 3aKa3amu U 8 pesyrnbma-
me He mofibKo CoxpaHUumb 3my ompacsb, HO U obecneyums Ho-
8YH0 MEXHOM02UYECKYI0 PE8OMIYUIY, — cunTaeT rops MapuHuH,
rMaBHbIA pefakTop xypHana «HoBOCTU KOCMOHABTUKMY.

«Ha Mapc nememb He Hado. O0Hako Hado NOCMOSAHHO K 3Mo-
My nosiemy 20mogumaCsi, NOCMOSIHHO 0 HEM paccka3bigams U 0ep-
Xamb nybnuKy 8 HanpsxeHuu», — npeanaraetT KOMIPOMUCCHbIN
BapuaHT KaHauaaT uanko-matemaTuyeckux Hayk B.H.Pelwwetos,
pefaKkTop Hay4yHOro OTAena XypHana «Bokpyr cBeTay.

«Ha Mapc Ha0o nememb moeda, kozda co3perom 3anpocki
obwecmea. MHauye Moxem nony4yumsCs Kak C JyHHOU npoepam-
Mol amepukaHyes, koeda bbInu 3ampayeHbl 6onbuwue deHbau, 00-
HaKo c030aHHbIM NpU 3mom 3adesioM 80CN0NL308amMbCs He yoa-
nocky, — rooput b.Makcumos, 06o3peBatens canTa «lpaHu.py».

Kak Bugum, aprymeHTaLms CTOPOH Cepbe3Hasi, ¥ NPUHSATL npa-

Mars
Orbit

Cxemarnueckoe usobpaxeHne opoutr Mapca n 3emau.
Mepuoa obpawienns 3eman Bokpyr CoaHua — 365 AHeW,
Mapca — 687 3emHbIX AHe¥

BMMNbHOE pelleHne BecbMa Henerko. YTtobbl pasobpatbes B npo-
Gneme, obpaTMcs k MCTopuUM uccnenosaquit Mapca.

KAK NNETANU K MAPCY

Mcropvm noneTos kK Mapcy cocTout U3 aByx nepuopos 6yp-
HOW [OeATeNnbHOCTW, pasdeneHHbIX NepuofoM 3aTULLbS.
MepBbin 3akoHumncs B 1975 rogy akcneanumen «BukuHroBy, Ko-
TOpas NpUHECHa HEOOHO3HAYHbIN pe3ynbTaT uccnegoBaHnii 6uo-
NOTYEeCKON aKTUBHOCTM MapCHaHCKOro rpyHTa (cM. «HuT» Ne4 3a
2007r.). CoBeTCkmMe y4eHble NNaHMpOBanM UCCNeaoBaTb MapcuaH-
CKWiA TPYHT Ha 3emne, JOCTaBMB €ro B BO3BPALLAEMON Kancyne,
OfHaKO 3TOT NPOeKT Obly1 3amMopoxeH. Mo cnyxam, 0AHON U3 Npu-
YWH NOCIYXWUNN HeodnLnanbHble yrpo3bl aMeEPUKaHLIEB COUTH KO-
pabsib €O CTOSMb ONACHBLIM FPY30M.

lMocne AOCTaBKM IPYHTa W €ro TLYaTEeNbHOMO UCCeA0BaHNS Ha
npeaMeT Hanuyus MHOMMAHETHOM XM3HW 1 ee Yrpo3 ANs 340POBbS
yenioBeka Kak pa3 1 JomkeH Obin nocnegoBaTh CleayoLWNA aTan,
KaK B cflyyae ¢ NyHHOW nporpaMmMon — noneT Yyenoseka Ha Mapc.
bonee Toro, Havatblit B cepeauHe 60-x rogoB MO MHWLMATUBE
C.M.Koponesa npoekt «H1-J13» (cm. «<HuT» Ne2 3a 2006r.) npeano-
naran co3gaHue Takoym pakeTbl-HOCUTENS, KOTopas No3Bonuna ool
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BbIBECTW Ha OpPOMTY He TOMbKO NYHHBIN, HO
1 MapcuaHckuin kopabnb. Caenatb JyHHYI0
pakeTy COBETCKAM YYeHbIM He yAanoch, a
BHe3anHas cmepTb C.M.Koponesa, KoTopbii
MOr 6bl 3apy4nTHCS MOLAEPXKKON B PYKOBOA-
CTBe CTpaHbl, caenana npoekT MeXnnaHeT-
HOrO nepeneTa HEBO3MOXHbLIM Ha [OMroe
Bpemsl. B CLLUA oTHolleHWe k nonetam ue-
noBeKa B KOCMOC BCerfa Obino HEraTMBHbIM:
pykoBogutensam HACA Hukak He yaaBanoch
0OBSACHUTb KOHrpecCMeHaM, 3a4eM HyxeH
YenioBeK B KOCMOCE, €CInu MPOBOAUTL MUC-
CreaoBaHnst ¢ NoMoLLblo npubopoB ropas-
B0 Jewesne n besonacHee. Tak HacTynun
BornbLuoi nepepbiB B MeXNNAHETHbIX None-
Tax YyeroBeka.

YTO HAMEPUNX

I-locne noneToB amepukaHckux «Ma-
puHepoB» n coBeTckux «Mapcos» B
WECTNAECATbIE TOAbI ObINO OKOHYATENBHO
YCTaHOBIIEHO, YTO, B CyWHOCTU, Ha Mapce
aTMocepbl HET: ee MIOTHOCTb Takas Xe,
kak 3eMHasi Ha BbicoTe 6onee 20 kM. To
€CTb — B CTpatocdepe. B Takux ycnosusx
3eMHble CyLLeCTBa XUTb He MoryT. CocTomT
atMoccepa Mapca u3 yrnekucnoro rasa c
HeborbwuMu AobaBkaMu aproHa, Kucmo-
pofa, BOASHOMO Mapa M MeTaHa B HeKoTo-
pbIX panoHax Haf 3KBaTopoM. [ocKonbKy
BOJa, ¥ MeTaH NOABEPKEHbI (POTONN3Y, a 06-
ny4eHne, KOTOPOMY HUYTO He MPEnsTCTBYET,
BecbMa XeCcTKOe, [OTKHbl CyLiecTBOBaTb
MOBEPXHOCTHbIE WCTOYHUKM MOCTYMNIEHUS
9TWX ra3oB B aTMocdepy. CeroaHs NaHeTonorm CYMTarT, YTO BO-
ASHOW Nap ucnapsieTcs ¢ NOMSAPHbIX NeAAHbIX LWAMOK, Npexae Bce-
0 CEBEPHOW, a TaKKe M3 NEeLHUKOB, CKPbITbIX NOA COEM rpyHTa.
MpoucxoxaeHe MeTaHa [0 cux nop HenoHaTHo. Camoe xe ne-
yanbHoe 06CTOATENbCTBO, YrpoXatoLlee copBaTh NnaHbl NOCaaKu
A6NOHb Ha 9TOW NNaHeTe, — OTCYTCTBME B aTMOcepe a3oTa, 6e3
KOTOPOrO XW3Hb PACTEHUI TaK e HEBO3MOXHA, kak 6e3 Kucmopo-
pa.

Ha Mapce xonogHo, cpegHsas temnepatypa -40°C. Ha sksato-
pe, BNpoyem, ObIBaKT TEMMblE JHW C MOBbLILIEHWEM TEMMEPaTypbl
Ao 27 rpagycos Tenna. Houblo, npasaa, Bce paBHO 50-rpadyCHbIi
X0noJ — TOHKasi aTMocdepa He B COCTOSIHWW yaepkaTb yxoasLlee
C MOBEPXHOCTM TENM0. ATO AOBONLHO B113KO K napameTpam bonee
U1 MeHee NpWBBLIYHOM MoasM AHTapkTuabl. Kpome Toro, 3gecs,
Ha aKBaTOpe, Pe/Kko BbiNajalT ocaaku B Buae cHera n3 CO, umn
BOZpbI.

K HacTosiwemy BpemeHu Lenas noTunus annapatos, nobbl-
BaBLLas Ha MapC1aHCKoM opbuTe 3a nocnegHue fecsTb neT, npoBe-
nanogpobHenLLyto kapTorpaduyeckyto CbeMky nnaHetsl. «Celyac
Mbl 3HaeM penbeg nogepxHocmu Ha Mapce daxe nyywe, Yem Ha
3emne, 8e0b Ha HEM Hem pacmumesnbHO20 NOKPO8ay, — rOBOPUT
B.I.CypauH. MHorue y4acTku OTCHATBI CO LUMUOHCKUM pa3peLLeHu-
€M B JecsATOK-ApYroii CaHTMMETPOB Ha NuKcenb. Ha aTux kagpax
MOXHO Jaxe pasrnagetb Mapcoxodbl. CekTpoMeTpbl yCTaHOBUAN
XMMWUYECKIIA COCTAB MUHEpasioB Ha MOBEPXHOCTH NaHeTkl. Pagap
«Mapcucy 3arnsHyn B rnybb Hee Ha HECKOMbKO KUTOMETPOB M Mo-
cTpoun paspesbl npocuns nopog. Tak 6binn 0bHapyxeHbl He3a-
METHble C MOBEPXHOCTU APEBHWE KpaTepbl, 3acbinaHHble bonee
MO34HUMM NOPOZaMM.

OCoBHSIKOM CTOAT NOUCKM %13HW Ha Mapce. BeiBog 13 3TuX pa-
60T crepyeT Takoi: HEMb3s OAHO3HAYHO YTBEPKAATb, YTO XNU3HM
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HUctopus n nepcnektusbl nokopeHus Mapca

Ha Mapce HeT. Bo-nepBbiX, pesynbTaTbl 9KCNEPUMEHTOB «BUKUH-
rOB» MOXHO TPaKTOBaTh ABOSIKO. BO-BTOPbLIX, [I0Ka3aHHOE HAanMuue
XWIKOM BOAbI B Heapax NnaHeTbl NO3BONSET NPEANONOXMUTb, YTO
CYLLECTBYIOT pe3epByapbl C APEBHEN XKU3HbI. B-TpeTbux, Henb3s
ynyckatb 13 BUAY 1 BO3MOXHOCTb TOF0, YTO 3€MHbIE MUKPOOPraHu3-
Mbl, NONaB Ha Mapc C nepBbiMM COBETCKMMU aKCneanLuamu, korga
HUKOMY He NpuXoAnno B rornoBy CTepunn3oBatb KOCMNU4eCcKue an-
napatbl Nepea noneToM, Morfu kakum-To 06pasom npucnocobuTb-
CS1 K )KM3HM Ha HEroCTENPUUMHOI nnaHeTe. KoHeYHo, BEPOSTHOCTb
3TOr0 KpaiHe Mana, 0fHaKo Ha 3emre Mbl 3HaeM yOMBUTESbHbIE
NpUMepbI XWU3HW B, Ka3aroch Obl, HEBLIHOCUMbIX YCIOBUSAX.

MoxeT nokasaTtbCs, YTO BOMPOC O XW3HWU Ha Mapce npeacTas-
NSeT UHTEepec cKopee ANs UccneaoBaTeneil-poMaHTUKOB, YeM ANs
KOCMOHABTOB-NPAKTUKOB. OTO COBCEM He Tak. [MoToMy 4TO mpw
HaNMYNUN KW3HW HYXXHO MPeLnpUHUMATh TLATEeNbHbIE MEPLI Al
3alluTbl OT HEE 3KMNaxa, MapcuMaHckon 6asbl, a Takxe 1 BO3Bpa-
LaemMoro Ha 3emnto Moaynsi. A 3TO [OMONHUTENbHLIE U BecbMa
cepbesHble TPYAHOCTM W 3aTpathl. [la u He BCAKWUIA MeTon CTepu-
nu3auun nogonaet ans 6opbbbl ¢ opraHn3mamu, npucnocobnen-
HbIMW K BECbMa XXECTKUM YCIOBUAM. ,[loxaaaB Xe OTCYTCTBME Ha
noBepxHocTU Mapca MUKpOOPraHW3MOB, MOXHO 3TUX 3aTpaT W3-
6exatb. 3HaUNT, NOMCKM XU3HN Ha Mapce — HeobXoaNMbIN 3Tan B
MOArOTOBKE NMMOTUPYEMOIl SKCreANLIUN.

3EMNA — OPBUTA

SHTywacm nunoTMpyemoro nonerta k Mapcy cuutatot, Yto
MapcuaHckuii kopabnb cobepyT Ha opbute U3 Moaynen no
TOW Xe MeToauke, kotopas oTpaboTtaHa npu cbopke opbuTansHbIX
cTaHuuit «Mup» 1 MexayHapogHon KocMuyeckoi. [1oTom Ha Hero
3arpysat Heobxogumoe obopynoBaHue. llockonbky 06beM Kopa-
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6ns conoctasum ¢ pasmepamu MKC, Bcro-
MUHAsi UCTOPUIO €€ MOHTaxa, MOXHO ObiTb
YBEPEHHbIM, YTO CTPOKA 3aMMET HECKOSTbKO
net. 3aTem Tyaa NpUNETAT YNEeHbl KUnaxa,
3apaboTaeT aBuratenb, U kopabnb BbIALET
Ha opbUTYy MeXNNaHeTHOro nepeneTa.

YTobbl OCYLLECTBUTL NEpEneT MHOro-
TOHHOTO Kopabns, Tpebyerca aBuratens,
KOTOPbI MO3BONWT CHaYana ero pasorHartb,
a NoToM M 3aTOpMO3uTb. Mockonbky Bce To-
MIMBO NPUAETCS BE3TU C COOOM, ECTb NULLb
ABa HedaHTacTuyeckux cnocoba nepe-
OBWXEHUS. DTO A4EPHbIN PeaKTUBHbIA ABU-
raTefb WM 9NeKTPOpPeakTUBHLIA ABUraTENb.
B nepBom cnyyae BOAOpPOA HarpeBaeTcs
3a CYET SHepruu SAEpHOro AeneHus, npu-
obpeTaeT OrpoMHYK CKOpPOCTb M, Mokupaas
kopabnb, NpuaaeT emy HeobXoauMbIA UM-
nynbc. Bo BTOpoM cnyyae COnmHeyHas unm
siAepHasi SHEprusl NpeBpallaeTcs B 3Mek-
TPUYECKYIO 1 3aTpayYMBaAETCS Ha YCKOpeHWe
MIOHOB TSXKENOro ra3a — KCeHoHa. Te onsiTb-
Taku npuobpeTaoT 6OMbLUY0 CKOPOCTb W
CO3[al0T PeaKTUBHbIA MMMYILC.

[pu BCen NpuBnekaTensHOCTH, NS UC-
MoNb30BaHWS SAEPHOro Tonnuea Ha Gopty
NPUBOANT K HEcKonbkum npobnemam. Bo-
MepBbIX, PEaKTOp HaJo oxnaxaatek. Ha 3emne 310 genarT Bogow,
a B KOCMOCe AN OXNaXAeHWs NoCnyXuT cam pabounii ras. C yye-
TOM HU3KOW TEMMOEMKOCTU M TEMONPOBOAHOCTY Takoe peLleHne
TpebyeT OT MHXEHEPOB-NMPOEKTUPOBLLWKOB HEMANON (haHTasnu.
Bo-BTOpbIX, 3KMMaxy HyxHa bygeT 3awuTa o1 06nyyeHns, koTopas
YBENWUYMBAET BeC kopabns. B-TpeTbux, YpesBbl4ainHo onacHa cama
no cebe JocTaBKa KOHLEHTPUPOBAHHbIX PaAN0aKTUBHbIX MaTepMa-
OB Ha 6OPT KOCMUYECKOTO Kopabnsi, BeAb HET HUKAKMX rapaHTui,
4TO 3TOT rpy3 OKaxeTcs Ha opbute, a He BydeT paccesH B aTMOC-
thepe 3emnu: Bce-Takm UCTOPUS KOCMOHABTUKM XOTb M HEMPOLON-
XWTenbHa, HO Borata Ha pasHoro poaa katacTpodebl. Kak 6bl To Hu
Ob110, paboThkl N0 CO34aHNI0 AAEPHOT0 ABUraTenNs Hayanuch B 1959
rogy. Ha CemunanatuHckom nonuroHe 6bin co3gaH CoXpaHuBLUMIA-
€Sl JOHbIHE CTeH Ans oTpaboTkn sigepHoro apuratens, u k 1981
rogy COBETCKME y4eHble B MPUHLMNE CO34anu SAEPHbIN ABUraTeNb
AN MapCMaHCKOM pakeTbl. 3aTeM paboTbl B 3TOM HanpaBneHUu
0CTaHOBWINCb. Y4eHbIM 13 CLUA fOCTUrHYTb pacyeTHbIX 3HaYEHMI
He yaanoch, 1 paboTbl TaMm TOXE NPEKPATUMMCS.

3EMIIA — MAPC — 3EMNA

Bo BpEMs NoreTa no 3ToMy MapLUpyTy 3KUMaxy yrpoxatot
TP TMaBHble 3HAKOMbIE OMAcHOCTU: 0bnyyeHue, HEBECO-
MOCTb W ckyka. K uncny manonccrneaoBaHHbIX NPUHAANEXNT, Ha-
npuMep, OTCYTCTBME NOCTOSHHOTO MArHUTHOTO MOJIS.

O0nyyeHne B OTKpbITOM KocMmoce ObiBaeT ABYX TunoB. Bo-
nepBbIX, 3NIEKTPOMArHUTHOE n3nyyeHne ConHLa B PEHTTEHOBCKOM
¥ raMma-guanasoHax. OT Hero 3awyyLaeT ToficTas MeTannnyeckas
obwwmBKa kopabns. Bo-BTopbIX, BLICTPbIE TSAKENbIE YACTULBI: NPO-
TOHbI, HENTPOHDI, AAPa FeNns U APYrux 3NEeMEHTOB. Y 3TUX YacTuy,
€CTb ABa MUCTOYHMKA — COMHEYHbI BETEP U ranakTM4eckme Koc-
MUYeckne nyyn. VIHTEHCMBHOCTb NepBbIX BonbLUE, 3aTO Y BTOPbIX
3HauNTerNbHO Bblile 3Heprus. Mpu nonagaHuy B 06LLMBKY Kopabns
ObICTPbIE YaCTULIbl TOPMO3SATCS, U HE TONbKO BOSHUKAET XECTKOoe
U3NyyYeHue, HO M MOXET NPOATU AZepHas peakLmsl, KoTopas NpuBo-
BUT K pagnoakTMBHOMY 3apaxeHuio obwwekn. Kpome Toro, nona-
AaHue BbICTPOro TAXENoro AApa M3 CocTaBa KOCMUYECKNX Nyyeil B
KWUBYIO KNETKY YpeBaTo Ans Hee nospexaeHnem monekynol JHK, a
Mo pasHbIM OLeHKaM 3a BpEMS MoneTa TSXenble agpa nopassr ot
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MapcuaHckuit nuAoTHpyemblit Kopabab «pa3paboTku» 2003 roaa

8 00 40 ¢ NMLWHUM NPOLLEHTOB KNETOK MO3ra KOCMOHABTOB. Kak Obl
TO HK BbINO, KOCMOHABTHI HEM3DEXHO MomyyaT J03y 0b6nyveHus.
Ee BennunHy oueHuBatoT B 80 63p B rog (A1 CpaBHEHNS: MaKcu-
ManbHO gomycTumas fosa gns pabotHukos AQC — 5 63p B rog).
«PaspelleHHas [o3a 4ns KOCMOHABTOB cocTaBnseT 36 63p, a aTo
yXe CpaBHWUMO C OLiEHKOM 00ny4yeHuns Bo Bpems nepenerta. Kpome
TOr0, €CTb CNOCODbLI NOBBILLEHNS PE3UCTEHTHOCTW OpraHu3May, —
rosoput B.M.bapaHos, akagemuk PAMH, nepBbiii 3amecTutens au-
pekTopa MHcTMTyTa Meamko-6uonornyeckmnx npobnem PAH.

K Hanbonee HenpusTHLIM NOCAEACTBUSM ANS 3KMnaxa MoryT
NPUBECTU BCMbILLKM Ha CorHLe, Koraa MOLWHOCTb COTHEYHOTO Be-
Tpa 3ameTHO Bo3pacTaeT. Kasanock Obl, AN YMEHbLIEHUS BEPOSAT-
HOCTM nonafaHus kopabns B 30HY BCMbILIKM HYXHO NeTeTb B rog
cnokoiiHoro ConHua, To ectb B 2018 rogy. OpHako B STOT NeEpuog,
CUNbHee BCEro BO34ENCTBUE KOCMUYECKUX JTyyen. A B ro akTuB-
Horo CorHLa COMHEYHbIN BeTep BblAyBaeT ranakTuieckue myyu, u
OMAacHOCTb OT HAX CTAHOBUTCS MEHbLLE.

OKCNEepUMEHTHI, CBSI3aHHbIE C pagnaLoHHON 6e30MacHOCTbIo
BO BPEMS MEXMNMNAHETHOrO MepesnieTa, BXOAAT B YMCNO Heobxoau-
MbIX 3TanoB Npyu NOArOTOBKE NoneTa Yenoseka Ha Mapc. Moka 4yTo
k Mapcy He neTtan Hu OAWH XMBOW OpraHnam (KPOME HEBOMbHbIX
naccaxupoB-MukpoboB, cyabba KOTOpbIX HeusBecTHa). OpHako
B0 Bpems nnaHupyemon B 2011 rogy akcneguunn «Poboc-rpyHT»
npeanonaraeTcs pasmecTuTb Ha 6OpTy annaparta KyKOnKu Lesko-
npsiga. He MCKMOYEHO, YTO HACEKOMbIE BEPHYTCS Ha 3EMMH0 B TON
Xe Kancyne, YTo U FPYHT MapCUAHCKOrO CMyTHUKA, W YYEHbIE CMO-
TYT BbISICHUTb, KaK MOBWUSAN Ha HUX neperneT. «4Tobbl OCKOHANBHO
“ccneaoBaTb BO3AENCTBME KOCMUYECKON pagnaLmun Ha OpraHnam
yenoBeka, Ha 3emne OygeTt mMocTaBneH napannenbHblil SKkcnepu-
MEHT ¢ 00e3bsiHaMK: UM NPUAETCA UCMbITaTb Ha cebe «kocMmuye-
CKue» ypOBHU pagmaLmu, B TO BpEMS Kak Nioaun-ucneitateny oyayT
oTpabaTbiBaTh BCE OCTaNbHOE», — pacckasbiBaeT B.M.bapaHos.

ObnyyeHne bygeT npecnefoBaTb KOCMOHABTOB He TOJIbKO B
OTKPbITOM KOCMOCE, HO U Ha Mapce, YTo CTaBWUT MOA COMHEHWe
ycnex akeneguuuu. «ns sawumsi om u3ny4eHusi Kopabsib HyXHO
OKpYXUmb MemposbiM crioem b0a (??7?-npum.peg.). Ho mozda oH
6ydem gecumb CMOMbKO, YMO HU 00UH O8u2amesib He CMOXem
€20 cAguHymb ¢ opbumsbi», — cuntaeT B.I.CypauH. Bpoyem, kak
yTBEPXKAAIT YuyeHble n3 MKW PAH, ybexuila gns KOCMOHaBTOB
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yxe paspaboTaHbl. ITO HebGOMbLIME KOMHA-
Tbl, TOBEPXHOCTb KOTOPbIX 3aLLMLLEHa BOAOK
UnU KMpnuyamu 13 nonmatuneHa. Kocmo-
HaBTbl MOTYT MepexuaaTb BHYTPW HUX COJI-
HeuHble Oypu. «MeHsa He nyeaem 603MOX-
Hocmb nosyqums 003y obny4eHus. Mapc
cmoum moeo. 5 6bl nonemen, HecMomps
HU Ha 4mo», — FOBOPUT JOKTOP MELMULMH-
CKux Hayk B.B.MonskoB, KOTOPbIA COBEPLUNI
CaMblIi ANUTENBHbIA NONET HA OpOUTanbHON
cTaHuum «Mup» — no4Tn NonTopa roga.
OKkMnax JOSKEH HE MPOCTO JONETETb A0
Mapca u BepHyTbca 0bpaTtHo. OH AOSKEH
poneteTb 4O NNaHeTbl B TaKOM COCTOSHMM,
4ToObl BLINOMHUTL HA €€ MOBEPXHOCTM 3a-
AyMaHHyl nporpammy. 3TOro He ygactcs
coenatb, ecnn MbIlWLbl U KOCTU OCnabHyT
u3-3a HesecomocTu. [logaepxuBatb WX
B HOpMe OydyT C MOMOLLbK LIEHTPUQYTK,
YCTaHOBMNEHHON Ha BopTy kopabns. A co
CKYKOWM YneHbl 9KuUnaxa cnpaBsiTcs, BbINos-
HS Hay4Hble MCCNeoBaHus, yXaxueas 3a
3eneHbIMU HacaxaeHusMu 1 obLiasch apyr
¢ Apyrom. Moatomy obecneynTb XOpOLLMI
MCMXONIOTMYECKNIA KNMMAT B KONNEKTUBE BO
BpeMs ABYXJIETHErO NoneTa — rnaBHas 3a-
Aaya Tex cnewLuanucTos, KoTopble 6yayT ro-
TOBMTb 3KkMnax. [epBbI 3Tan Takoi nogro-
TOBKM — akcnepumeHT «Mapc-500» — yxe
HaXo@WTCA B CTaguu peanusauuu.

LAC’ITPOHOM%%, ACTPODUSNKA N KOCMOHABTUKA

3EMNA — NYHA, NNYHA — MAPC

BaTb MHOrOYuUCI€HHble aBTOMa-
Tn4yeckue askcneguuun. KocmoHaBTam Ha

A

MpoekT «Mapc-500» — KAIO4EBOM 3Tan B MCMXOAOFMYECKOW MOArOTOBKe
aCTpPOHABTOB, KOTOPble OYAyT AAUTEAbHOE BPEMS HAXOAUTLCSI APYT C APYFOM
B 3aMKHYTOM NPOCTPAHCTBE
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yTo0 nogobHbIM ybexuwem 6ymet
CIYXWTb CMyCKaeMbln MOZynb Map-
cuaHckoro kopabnsi. OpgHako Tuwa-
TENbHOE M3yYeHWe pagualnOHHON
OMacHOCTM Ha noeepxHocTu Mapca
MOZCKa3bIBAET APYroe peLIEHNE: 3a-
KOMaHHbIE B FPYHT XWIble MOZYMM,
nogobHble TeM, YTO NaHMPOBaNoCh
ycTaHoBUTb Ha JlyHe. OuesugHo,
YTO HET HWKAKOro CMbicna Be3Tu
“X BO BPEMSI MUMOTUPYEMOro none-
Ta, KOTOPbIA JOMKEH 3aHMMaTb Kak
MOXHO MEHbLUE BPEMEHW U, CTano
ObITb, NPOXOAMTL Ha Hambonee ner-
koM Kopabne. 3Tn Moaynu, a Takke
Apyroe obopymoBaHue, Hanpumep,
TE Xe TsXenble Mapcoxodbl, 3ana-
Cbl efbl, BO3dyxa, 3anyactu u npo-
yee, MOXHO 3abpocutb Ha Mapc
3apaHee C NOMOLLUbO TPAHCMOPTHBbIX
kopabnen. «[Tunomupyemomy no-
nemy 00/mKHbI npedwecmeogamb
pobomsi-keapmupmelicmepbly, —
rOBOPUT YneH-koppecnoHaeHT PAH
J1.M.3eneHbin, gupektop VKA PAH.

Mpn Takom noaxope MapcuaH-
Ckas 9KCmeguumus OKasbiBaeTcs He-
paspbIBHO CBf3aHa C MpOrpamMmo
nyHHon 6asbl. B camom gene, Bce
obopygoBaHue, npegHa3HaYeHHoe
ans Mapca, Hago rge-To ucnbitath.
Cuna TsxecTn Ha JlyHe, KOHEYHO,
HeCcpaBHUMO MeHbLUE MapCUaHCKON.

Camomy nonety 6yayT npealecTso- CkadpaHAp AAst MPOryAOK o Mapcy A BOT pafuaLMOHHbIN (OH BbILLE,

W aTMocdepa OTCYTCTBYET COBCEM.
3HauuT, NyHHast 6asa CTaHeT Xopo-

Mapce MOXeT NoHagobMTECS HEMANO pasMYHOr0 0DOPYAOBaHNUS  Lueil MOLENbIo Kak Ans 0TpaboTkW B3auMoLeNcTBMS Tex poboTos,
1 npunacos. Heobxo4MMo NOAroTOBUTL M NOMELLIEHNS, B KOTOPbIX  KOTOPbIE AOMKHbI 06YCTPOUTL XMNbe Ha Mapce, Tak U Ans ucnbl-
MOXHO cnpsaTatbCcq OT 06nyyeHws. PaHblle npegnonaranoch, TaHWs BCEro kKoMnnekca obopygoBaHus. Tem 6onee yto B cnyyae

BO3HWKHOBEHWNS  Ype3BblYailHOM  CUTYaLuu
€CTb LIAHC 3BaKyMpoBaThb Mofel ¢ JlyHbl, Yero
0 Mapce He ckaxelub.

OTHOCWTENBbHO MEpPCNEKTMB MYHHOW Npo-
rpamMMbl CPeAM HaLMX YYEHbIX EAMHCTBA MHE-
HWit Toxe HeT. Hanpumep, J1.M.3eneHbin Tak
topmynupyeT npobnemy JlyHbl Ons Hawei
cTpaHbl: «/[Jnsi amepukaHyeg cmpoumesb-
cmeo 6asbl Ha JlyHe — amo 8038pauwjeHue Ha
JlyHy, npodosmkeHue npo2paMmbl, npepeaH-
Holi mpuduams nem Hasad. [Jns esponeliyes,
Kkumatiues, AnoHyes, uHAycoe u bpasunbyes
nocadka Ha JlyHe — amo omkpbimue JlyHbl.
[Moamomy enoniHe 06BSACHUM UX UHMEPEC K
JIyHHBIM npogpamman. Y Hac 0coboe nosioxe-
Hue. Hawu cmaHyuu nepebiMu npunemenu K
TlyHe. Mbi nepebimu nonyyunu ghomoepaghuu
JlyHHOU nogepxHocmu. [lepsbiMu ycmaHosu-
nu Ha JlyHe ebiMnen Hawel cmpaHbl. Haw
npuxod Ha JlyHy He 6ydem 6o38paujeHuem,
amo 6y0em noemopeHueM mozo, Ymo yxe
cdenaHo. [Moamomy 6a3y Ha JlyHe MOXHO pac-
cMampusamb MOoJbKO Kak 3man N0020mosKu
akcneduyuu Ha Mapc».

«basa Ha JlyHe npedcmasgnsem cobol
HECOMHEHHYK UeHHOCMb. 3mo bnuxaluwee
K HaM KOCMUYecKoe mero, U op2aHu3osamb
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nonem myda 2opa3do npouwe, yem Ha Mapc.
[Tosmomy oceoeHue niaHem HyXHO Haqu-
Hamb UMeHHo ¢ [lyHbl. Ha Hell codepxumcs
02POMHBIU 3anac 3Hepauu 8 gude 2enus-3.
Ecnu ydacmcs sanycmums mepmosi0epHaI
peakmop, umeHHO [lyHa cmoxem obecne-
yumb AoCmMamoyHOEe KOAU4Yecmso moniu-
8a, Ymobbl pewums 8Ce 3HEpP2emuyeckue
npobnemb! 4enogeyecmeay, — CYUTAET
€ro onnoHeHT, akagemuk .M. lanumoB, au-
pektop FTEOXW PAH um. B.U.BepHagackoro.
JlyHa MOXeT cTaTh 1 TEM MecToM, rae ynob-
HO CTPOUTb MeXnnaHeTHble kopabnu. Beab
CTapT C Hee 06xoanTCs ropasgo Aeluesne,
yem ¢ 3emnun. A NS 3TOr0 HYXHO OCBOUTb
JlyHy n co3gatb Tam 6a3y no nepepaboTke
MOJIE3HBIX NCKOMAEMBbIX.

MAPC

Kaaanocn: Obl, ycnexu B kapTorpadm-
poBaHun Mapca, pa3sefke ero Heap
I MOBEPXHOCTM C MOMOLLBIK annapartoB He
AatoT ocoboro npocTopa Ans AeATENbHOCTH
yenoBeka. OfHaKoO He HyXHO 3abbiBaTb 0O
cnabbix Mectax anmapatoB. [lpexae Bce-
ro 9T0 OTCYTCTBWE rMbKoW Nporpammbl. ToT
XE Mapcoxof MOXeT cdoTorpacupoBatb
OKPeCTHOCTH (koTopble He 6anyloT pasHoo-
Opasvem naHgwacTos). Mogbexatb K Bbl-
OpaHHOMY KamHI0 U M3MEPUTb €ro Hapyx-
HbI M BHYTPEHHWA cocTaB. KOHeuHo, 3To
OYeHb MHOTO, Aaxe eCni NMPUHATb BO BHU-
MaHwWe, YTO LBeTHble hoTorpadum OTHIOAL
He MepefarT UCTUHHBIN LBET MOBEPXHOCTMH,
MOCKOMbKY CUHTE3MPYIOTCS U3 M3MEPEHUN B
TPEX Y3KUX CreKTpanbHblX 0bnactsx, a He
(DMKCUPYIOT BECb CMEKTP W3NyuYeHus, Kak
9TO [enaeTt yenoBeyeckun rnas. Yenosek
Ha MecTe mapcoxoga ysuzen 6bl Apyryto
KapTUHKY. A BOT COCTaB KaMHEN W3Mepsn
Obl Tak xe. B otnuume ot mapcoxoga, ue-
NOBEK CMOXET 3abpaTbCs Ha KPYTOM CKIIOH
KpaTepa wiau 3arnsHyTb B TAMHCTBEHHbIE Ablpbl, KOTOPbIMU W30-
Bunyet noBepxHOCTb MnaHeTbl. YenoBek mor Obl BbikOMaTb SMY
B paloHe HEe MeHee TaMHCTBEHHbLIX PasnuBOB, KOTOpblE (hopMu-
pytoTcsa OykBanbHO Ha rasax uccriegoeatenen. Yenosek mMor Obl
MoKONaTbCs B FPYHTE U BbIACHWTH, NpPaBAa N1, YTO B HEKOTOPbIX
MecTax nof HUM nexat negHukn? /I MHoroe gpyroe cgenan Obl
YenoBekK, NoMyyYn OH BO3MOXHOCTb CBODOAHO NepemeLatbCs no
NOBEPXHOCTW nnaHeTbl. OgHako BOT O CBOOOAOM-TO W BbIXOAAT
HenpuaTHocTu. C.IN.Kopones npegnonaran, 4To KOCMOHaBTbI MPO-
BeayT Ha Mapce Lienblil rof 1 coepLuaT MyTeLecTBMe OT nontoca
[0 nontoca. B peanbHocTy aT0r0 CAenath He yaactes. «Ha Mapce
Hem ammocehepbl, 3Ha4yum, HyXHO NPUMEHAMb ckaghaHAp, nped-
HasHayeHHbIl 0ns 6e38030ywHO20 npocmpaHcmea. OH eecum
6o/ee COMHU Kumo2paMmos U OKaxemcss HenoObeMHbIM. Ha
Mapce Hem paduayuoHHbIX nosicos, 3Hayum, Ans 3awumbl om
06nyyeHus HyXHO 3akanbieambcs 2ayboko 8 epyHm. He moxem
6bimb U peyu 0 c80600HbIX NPOy/IKax N0 NOBEPXHOCMU nyiaHe-
mbi», — roBopuT B.I. CypauH. lNyTelecTBoBaTh NpUAETCA Ha He-
Donblume paccTosiHUs, COBEPLUAs paguanbHble NOXoabl B paiioHe
MECTa BbiCagku, MpUYeM Aenatb 3TO B TSXKENbIX ckadaHapax,
3alwmwaiownx ot 6e3B03AYWHOMO NPOCTPaAHCTBA M 0BMyYeHus.
MogobHbIE CUTYaLMM HEMNOXO OMUCaHbl (haHTacTaMu, CKaXeM,
B «CTpaHe 6arpoBblx Ty4». TOMbKO, B OTAMYME OT NPUAYMAHHOM
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OpaHxxepes Mo BbIpaLIMBaHUIO OBOLLIEH Ha ToM Xe Ga3e (Mars Foundation)

Crpyraukumu BeHepbl, Ha Mapce gplwaTb COBCEM HEYEM U pac-
CTOsIH/E BbIXOAA OrpaHWMYeHo 3anacom kucnopoaa B 6annoHe. A
ckachaHap efga N No3BonuUT cBO6OAHO OpyaoBaThb NanbLamu u
pasrnsagbiBath BCE, YTO Xo4eTcs. B nobom cnyyae nporynku ame-
PUKAHCKMX acTPOHABTOB MO 3HauuTenbHO Gonee ynobHom JlyHe
BbIFMAZENN UMEHHO KaK MPOrynKu, HUKaKMX 0COBbIX OTKPBITUIA UM
Tam caenathb He yAanoch.

TEPPA®OPMWUPOBAHUE

Bce, 0 YEM LA peyb B npenblayLiei rnaBe, UMEET OTHO-
LWEHWE K TPAAMLMOHHOMY MOHUMaHWI0 HayYHbIX 3a4ay uc-
crnepgoBatens kocmoca. A MMEHHO — M3YYeHWo Aanekux 3Be3q,
ONpeaeneHunto napaMeTpoB OKPYKatoLLEro NpoCTpaHCTBa u uccrne-
[OBaHUIO CTPOEHUSI M MPOMCXOXAEHNS KocMuyecknx Ten. Kak Bua-
HO, 3ecb ANs YenoBeka AeACTBUTENBHO HE OYEHb MHOTO 3ajay,
11 MO COOTHOLLEHWIO LieHa/KayeCTBO KOHKYPUPOBATh C annapaTamu
emy TpyaHo. OfHako Aeno MOXHO NPeACTaBUTb COBCEM C ApYroi
TOYKM 3pEHMS.

[MomumMo Hayku 06 OKpyKatoleMm Mupe 3a NATbAECAT NEeT KOc-
MUYECKOW 3pbl copmupoBanack ocobas Hayka 06 OCBOEHMM
KOCMUYECKOro mpocTpaHcTBa 4YenoBekoM. Cob6CTBEHHO, BCe Mu-
noTUpyeMble MONETbI, ¥ MPex4e BCEr0 MUIOTUPYEMbIE MOMETHI

l ACTPOHOMMSA, ACTPOD®UINKA N KOCMOHABTUKA
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YAnubl mapcuaHckoro ropoaa (Mars Foundation)

Ha opbuTanbHbIX KOCMUYECKUX CTaHLMsX, MPeacTaBnstoT coboil
3KCMEepPUMEHTbLI, NOCTaBMEHHbIE B pamKkax 3ToM Hayku. Ee poctu-
XEHWUS — COBCEM He ManeHbKue. MepBblit NONET ANUNCS MEHbLUE
ABYX yacoB. CnycTs COpok neT Yenosek nobeamnn HEBECOMOCTb, U
Tenepb OH MOXeT nNpebbiBaTh Ha opbute rogamu 6e3 yuwepba gns
CBOEro 340poBbsl. PaKTUYECKM FNaBHOE AOCTUKEHUE 3TON HayKM
Ha CEroAHs — CO3JaHue TEXHOMIOTMM OCBOEHMSI OKOJTO3EMHOM Op-
BuTbl. Celtvac HeT TEXHUYECKUX TPYAHOCTEN AN MOHTaXa Ha Hell
TEXHOMNOrMYECKMUX KOMMIIEKCOB C y4YacTueM ntogeit. ipyron sonpoc,
HYXXHO NN BLIHOCUTb NPON3BOACTBO B Kocmoc. «CosdaHue 3asoda
no npou3sodcmey MUKPOCXeM N0380suU0 bkl 8 pasbl COKpamume
3ampamb| Ha UX U320mogJieHUe 3a CHem UCN0/1b308aHUs NPUpPOO-
HO20 8aKyyma», — rOBOPUT OAWH M3 Y4aCTHUKOB SKCMEPUMEHTOB
Ha cTaHuuu «Mup» B.KO. AHTponos.

«BbIHOC 8 KOCMOC HEKOMOpbIX NPou3eodcms, npexade eceeo
yCmaHoB0K No npeobpa3osaHuio COTHEYHOU IHEP_aUU 8 1eKmpPU-
yeckyro, no3sonum nodolimu K peweHur MHoz2ux npobiem oxpa-
Hbl OKpyXatoweli cpedbl. He HyxHo 6ydem 006bi86amb U CxXuzamb
Ha 3emse uckonaemoe monnueo, 3a2pa3Hss ammocpepy yene-
KUC/bIM 2a3oM u 6pocosbiM mensioM, KoOmopoe mepsemcs us-3a
HU3K020 Knd npeobpa3osaHusi menna 6 3MeKMpPOIHEP2U», —
cunTaeT Lweenckuin nonutonor Pacmyc KapncoH u3 JlyHackoro
YHMBEpCUTETA.

C TOYKM 3peHns 3TOW Haykw nonet yenoseka k Mapcy npeg-
cTaBnset cobon 0ueHb CepbesHyto HayyHy 3agadvy. Kak yenosek
noBeget cebs B nonete? Kak ero Bctpetut Mapc? C kakumu Tpya-
HOCTSIMM OH CTOMKHETCS NOCIE TOrO, KaK BbICAAUTCS Ha NOBEPXHO-
CTW YyXXO0i NNaHeTkI? Hukakon annapat 1 HUKkakoe MOLen1poBaHue
He B COCTOSIHMM [aTb OTBETA HA 3TW BOMPOCHI. [103TOMY nepBbIii
war YenoBeka no NoBepXHOCTU Mapca ecTb nmepBbiil War K ero
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OCBOEHMI0, U 6€3 HETO HUKAKOrO OCBOEHNS! HE HAYHELLb.
3HauuT, AUCKYCCUSI O TOM, JOMKEH NN YENOBEK NeTeTb
Ha Mapc unu Het, Ha caMoM Jene npeacTaBnseT coboil
AVCKYCCUI0 COBCEM MO [1pYroMy MOBOJY: JOMKEH N ye-
IIOBEK FOTOBUTLCS K NEPECENEHNIO Ha ApYrve MaHeTh?

OcHoBOMONOXHWKK KOCMOHaBTUKM K.3.Llnonkosckuin,
®.A.LlaHgep v aopyrve Bbinn COBEPLUEHHO YBEPEHbI: Ye-
NOBEK JOMKEH NOKWNHYTb CBO Konblbenb. [lefcTeutens-
HOCTb XX BEKa NOACKa3bIBAET, YTO 3TO MHEHNE — OTHI/b
He NIoA POMaHTUYECKMX (haHTasuin. Kaxabin Tenepb
3HaET, YTO pecypchl NnaHeTbl orpaHnyeHHbl. Ceivac, B
XXI Beke, BOMPOC, 3aKOHYATCS NN OHU Koraa-HMbyap, He
ctout. Ctont Bonpoc — Kkorga? Bpems aelueBoit HedhTy,
KaxeTcs, yke npowsio. Bpems, koraa 3akoH4MTCS mpe-
CHas Bofa, 6nn3ko, He cnyvaiHoO YENOBEK B CYUTAHHbIE
JecsTuneTns cymen Bolyepnath Lienoe Apanbckoe Mope.
Bpems ockyaeHust 3anacoB KMCNOpoga HaxoauTCcs B 4a-
nekom 6yayLiem n CBA3aHO C NMKBMAALMEN CBOOOAHbBIX
NPOCTPAHCTB ANS XU3HU PACTEHUH.

Btopon acnekT npobnembl — NpUpoaHbIE KaTacTpo-
bl. Ecnin acTepouaHyo onacHOCTb MOXHO BOCMPUHM-
MaTb C JTETKON JOJEeN MPOHUM — TPYAHO BCEPbE3 0BCY k-
JaTtb cobbiTue, KOTOpoe cry4aeTcs pa3 B 30 MIH. JeT,
TO kaTacTpoduyeckoe rnobanbHoe NOTENNEHNE pa3Bo-
pauMBaETCA Ha Hawwx rnasax. MocneacTens ero nerko
npegckasartb: JanbHeillee COKpalleHWe Pecypcos,
MMEILLNXCA B PacnopsikEHUM YENOBEYECTBA, MPEXAe
BCEro cBOOOAHLIX NPOCTPaHCTB WM 3Hepruu, notpebne-
HWe KOTOPOM [OMKXHO BO3PAcTH M3-3a AOMONHUTENIbHOMO
OXnaXaeHua Unn Harpesa XunuL, a Takxe CTpouTerlb-
CTBa TMraHTCKMX COOPYXEHWIA, 3aljMLiatoLmnx 06xuTble
npubpexHble painoHbl OoT 3aTtonnenusi. Obesonacutb
cebs 0T HEXBATKM MMEIOLMXCSH PECYPCOB MOXHO TOMBKO
3a CYET OCBOEHNS HOBbIX. ECi pecypchbl ucyepnaHbl B
rnobanbHOM macliTabe, 3HauWT, HYXXEH HOBbIM rMobycC.
Mapc kak pa3 u CTaHEeT TakuM HOBbIM rmobycom, cBOe0bpasHbIM
KOBYETOM NS YeNOBEeYECTBa.

C 37101 TOYKM 3peHms NeTeTb Ha Mapc Hago, U Kak MOXHO CKO-
pee, 0COOEHHO ecnn BCMOMHUTBL 0 BOMbLKMX NPOMEXYTKaX BpeMe-
HW, KOTOPbIe pa3aenstoT yaobHbIe ANS NMNOTUPYEMbIX KCNeauL it
MOMEHTbI. HecoMHeHHo, oTpabaTtbiBaTb TEXHONIOTWUK OCBOEHUS
n,pyr017| nnaHeTbl NPMAETCA NO YacTAaAM, U NepBble NoneTbl NpuayT-
€Sl UMEHHO Ha Benukue NpoTMBOCTOSHMSA. DTO NOTOM, B ByayLiEM,
Korga BbICHATCS 4eTanu U NOABUI NPEBPATUTCS B PYTUHY, BPEMS
MOJIETOB yAACTCA NPOANT (MMW COKPATUTBL?) M aKCneanLun byayT
ropasgo yate. 370 yxe nocne TOro, kak YenoBek cTynuT Ha Mapc,
CHayana mosBMTCA BpeMeHHas 6asa noj crnoem rpyHTa, 3aTem
OyneT cosgaHa CONMHEYHO-BOAOPOLHAS dHepreTuka, bnaro BoAbl
Ha Mapce MHOrO 1 HUYTO He ocnabnsieT conHeyHbIn cBeT. [oToMm
MOCTPOSAT HAMOJHEHHbIE BO3AYXOM M CBETOM Kymona C MOCTOSH-
HbIMW MOCENEHNSAMIA W CBOWUM CENbCKAM XO3SINCTBOM. A MOXET
ObITb, Mbl BbIOEPEM NYThb TEPpaOPMUPOBAHMS — YCTAHOBKY Ha[,
nositocamMm KOCMUYECKUX 3epKan, UcnapeHue MonsipHbIX 3anacoB
YFTIEKMCIIONO0 ra3a, HacblLLeHne aTMocdepbl NIaHEeTkl XNopyrieBo-
A0poAamMu, AAOWMMN CUITbHENLLIMIA BKNAZ B NApHUKOBLIN 3GhekT,
pacTonneHue negHUKOB 1 fJobaBneHne B aTMOCEpY €LLe 0AHOro
MapHWUKOBOrO rasa — BOASHOrO napa M B KOHEYHOM CYeTe 3acerne-
Hue cchopMUPOBABLUMXCS BONOT aHadPOBHLIMU BaKTEPUSMM, KOTO-
pble MOPOAAT KNCMOPOAHYI aTMOcdepy, kak 3To bbino Ha 3emne
B apxeunckyto apy. HaiigeTcs u pelweHue npobnembl NOYBEHHOMO
asoTa. A moTom, maguwb, Heganek OyaeT AeHb, koraa Ha Mapce,
B OTKPLITOM IPYHTE CTaHYT LBECTM AOMOHM, reHeTUYECKU MOANDHU-
L{MPOBaHHbIE 41151 XXM3HMW B €70 TAXENbIX YCNOBMSIX.
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