JlazapeB EBrennit HukomaeBnu

«HUcrTopust kaprorpapuposanus Mapca»

Co BpeMeH MepBhIX TEIECKOMMYECKUX Habmoaennii Mapca (puc.1), aTa ruranera
BO30y>KJana OrpoMHbI uHTepec uccinenopareneil. Korma k wawamy XVII B. cramo
OUEBHUJHBIM, 4YTO 3eMJis sBIsAETCS OAHOW M3 maHeT COJIHEYHOH CUCTEMBI, BIIOJIHE
€CTECTBEHHO BO3HUKJIA MBIC/Ib, YTO IUIAHETHI MOX0XKHU MEXKIY OO0 HE TOJIBKO (hOPMOH,
pasMepaMu U JABWKEHHEM, HO M IO CBOEW NPHUPOJIC, YTO MO AHAIOTUU C 3eMiiel
HEU3MEHHO MPUBOMIIO K BHIBOAY O Pa3HOOOPA3HOM U pa3yMHON OpraHHMYECKON KU3HU.
JeiicTBuTensHO, nepuos oOpameHus Mapca BOKPYT CBOEH OCH COCTABIISIET BEJIMYMHY
HE MHOTUM 0O0JIbIIIYI0, YeM nepuo oopamienus 3emian — 24 4 39 mun 35 ¢. Hakion ero
OCH TaK»K€ Majio OTJIMYAETCs OT 3eMHOTO — 25,2°. Tak kak Mapc — KOCMHUUYECKUI COCe]]
3emMiIH, TO CUMTAIIOCh, YTO, XOTSI OH M MOJy4aeT MEHbILIE COJTHEYHOrO TEeIjia, YEM Hallla
manera (Mapc HaxoAUTCs MOYTH B MONTOPA pasa Janbliue oT CosHIa, yeM 3eMIls U €ro
nepuon oOpaieHus cocrtasisier 780 cyT), cpemHsis TeMIeparypa €ro MOBEpPXHOCTH
BIIOJTHE TIpHemiiemMa Juisl cymectBoBanus. K Tomy ke Mapc obmamaer atmochepoii. B
XIX Beke emie HE OBLIIO CIOCOOOB YCTaHOBHTH, YTO OHA HAa 95% COCTOHUT YTIEKUCIOTrO
rasa, a €e JaBJICHHE Y TIOBEPXHOCTH COCTABJISIET BCETO JIUIIb 6,1-107 Oap (9TO TOUTH B
163 pa3za MmeHblue, yeM Ha 3emJie) U YTO MaKCHUMallbHas TeMIlepaTypa MOBEPXHOCTH
Mapca Ha 3xBarope kosebaercst ot 0° no —20°C [1]. CpeagHerogoBasi TeMiepaTypa Ha
IIMPOTE TPOMHKA COCTaBisieT MpubmusutensHo —43°C, a MUHUMAaNbHAsl JOCTHTaeT —
90°C u nmxe. Cpeanuilt paauyc Mapca, paBeH 3386 kM, T.e. MOYTH BIBOE MEHBIIIE
3€MHOT0, a CHJIa TSDKECTH Ha IUIaHEeTe MPUOIM3UTEIHHO B 2,5 paza MeHbIIe, 4YeM Ha
3emie. Uctopus co3ganus kapT Mapca HEpa3pbIBHO CBsI3aHa C Pa3BUTUEM aCTPOHOMUH,
COBEpIUICHCTBOBAHUEM TEJECKOMMUYECKUX TPUOOPOB M METONOB uccienoBaHus. Jlo
Havajia 3MOXM KOCMOHABTHUKU COCTaBIISATH KApPThl ITOW IJIAHETHI OBUIO BO3MOKHBIM
TOJILKO ITyTE€M Ha3eMHBIX HAOJIOJCHUH BO BPEMs TaK HA3bIBAEMBIX NMPOTHBOCTOSIHUH,
Koraa Mapc, IBIKYIIUICS B OTJIWYHE OT 3€MJIM MO CHIIBHO AKCIICHTPHUECKOW opOuTe,
npuOIKaeTcsl K Hallel MiIaHeTe, KOTopas HaXxOJUTCS B 3TOT MOMEHT KakK pa3 MEXIy
HuM u Connuem. Pa3z B 15 unm 17 neT mpoucxXoasiT «BEJIUKUE MPOTUBOCTOSHUSD,
KOTOpBIE MPHUXOASTCS Ha aBryCcT — CEHTSIOpb, KOrJa pacCTOSHHE Mexay 3emiied u
MapcoM MHUHMMaJIBHO (OKOJIO 55 MJIH. KM, B TO BpeMsi KaKk BO BpeMsl OOBIYHBIX
MPOTUBOCTOSIHUHM, PACCTOSHUE MEXKAY IIaHETAMH MOXKET COCTaBIATh A0 100 MIIH. KM).
OpHako npu UCnosib30BaHUH TPyOb! ¢ yBenuyeHueM B 500 pa3 (B XIX u nayane XX BB.

peAKO  HCIONb30BAINCH 0ojiee CHIIbHBIE HMHCTPYMEHTBHI) Jaxe NpHU TaKHX



ONarompusATHBIX YCIOBUSAX HAOMIOACHUS, pa3mep u3o0paxenus Oyxaer He Oonee 1,5 cm
B JIMaMETPE Ha pacCTOSIHUU OKoJIo 25 cM. BcerencrtBue 3TOro, pucoBaHHbBIE KapThl U
n3o0paxkeHust Mapca, cleiaHHble pa3HbIMHU HMCCIENOBATEISIMA CHIBHO OTJIMYAIUCH
apyr ot apyra. @otorpaduueckas k€ TEXHHKa HE JIOCTUIJIA €Ile K TOMY BpPEMEHHU
YPOBHA, OOCTATOYHOIO [JiI CO3JaHHUA YUTACMBIX CHHMKOB IIJIAHCTHI. Bosaukanm
pazIuYHble TEOpUM O Tmpupoie Mapca, KiIumare, CTPYKType M TEKCType ero
NOBEPXHOCTH, O TPUCYTCTBMM HAa HEM BOJbl, Pa3yMHOM JKH3HU WM TOJBKO
pactutenbHOl... Ho, HecMOTpss Ha pa30poc KOHLEMIMHA, B MpPOIEcCe HCCIEIOBAHUSL

Mapca ¢ oBepXHOCTH 3eMJTH, OBLIO CIICIAHO MHOTO OYEHBb BAXKHBIX OTKPBITHH.

Puc.1 Ilnanera Mapc (NASA) u «Mapc, 6or BoiiHb» (Benackec)

Kaprorpadguss Mapca, kak u apyrux ItuiaHer COJHEYHOW CHCTEMBI U HX
CITyTHUKOB, CTaJla UHTEHCUBHO Pa3BUBATHCS C HAYAJIOM KOCMHUYECKHMX HCCIIEIOBAHUM.
boutn monmyueHsl OTBETHI HA MHOTHE BOIIPOCHI, CBSI3aHHBIE ¢ penbedom Mapca, ero
TeOJIOTUYECKUM cTpoeHrneM. CTanu MOSBISTHCS HE TOJIBKO TOMOTpaduIecKue KapThl, HO
U TeMaTrhdeckue (TeoJIOTUYECKUe, TeoMopdosorndeckne, KiuMmaTa, CBOKHCTB
MOBEPXHOCTHU U Apyrue). B mporecce uccnenoBanuii BO3HUKAIOT BCE HOBBIE MPOOIIEMbI
U 3a7a4d, TpeOyromue o0bICHEHUS U, MOXKaNyH, OUH U3 CaMbIX Ba)KHBIX BOIPOCOB O

HAJIMYUH WA XOTS OBl IMOTEHIIHAILHON BO3MOXKHOCTH opr: aHUYECKOM KH3HU.



Ha0nronenns Mapca u nnepBbie KapThl

..l[lomom Mapc, cosepwaiowuii ceoe
obopawenue ¢ 2 2o0a. Yemeepmoii no nopsoky
credyem 3emnsn... B cepedune smux opbum
Haxooumces Connye...

Hukonait Konepuuk

[TepBeie Temeckonuueckue HaOmoneHuss Mapca Obutu cremanbl B 1610 romy
lamuneo Tanmuneem, 4YTo TO3BOIWIO ompenenuTh (a3el MmiaHeTel. B 1666 romy
Kaccunu, mpoBozs ucciefoBaHue [BHXKEHUs IATeH Ha Mapce, HOMy4YMa HEpUOJ
BpailieHus: Mapca BOKpyr cBoel ocH paBHbIN 24 4 40 MUH.

[lepBas 3apucoBka Mapca Obuia BbiosiHeHa B 1659 romy B Hunepnanmax
Xpuctuanom ['rorireHcom (1629 — 1695) ¢ momoipio ATUHHOGOKYCHOTO pedpakTopa.
Ha sToM u300paxieHHH IMOKa3zaHa OJHA M3 CaMbIX 3aMETHBIX JeTajedl MOBEPXHOCTHU
Mapca, Bcerma NpUCYTCTBYIOIIAsh Ha PUCYHKaX M KapTax JApPYrHX Kaprorpados,
BEAyIIMX CBOe HaOmoneHne ¢ 3emid, — 00JacTh, BIOCIEJACTBHMA Ha3BaHHAS
UTAIBIHCKUM acTpoHOMOM JIxoBanHM Cxuamapemmn bomwimoit Cupt (Syrtis Major)
(puc.2) no ananoruu c 3anuBoM Cupapa Ha CeBepe Adpuku y 6eperos Jluuu. Ha

caMOM XK€ ACJIC OTa caMasd TCMHasda 00J1acTh Ha Mapce OpeaACTaBIACT c000i1 He MOpCKOfI

3aJIMB, a4 TOPHOC IJIATO.

Puc.2 Xpuctuan ['tolireHc n BeINOJIHEHHAs UM niepBasi kapta Mapca

B 1777 r. anrnuiickuii uccnenosarens YuibsMm [epmens (1738 — 1822) u B

1798 1. Woramn Ilpérep (1745 — 1816) Takke C TIOMOIIBIO HA3EeMHBIX



TEJIECKONUYECKUX HaOII0AeHUI 3apucoBain uzoopaxenne Mapca. Ha kapre 'epiens
MOJKHO BHJIETh CEBEPHYIO U IOKHYIO HOJISIpHBIE IIAnku, a Ha kaprte Llpérepa BuAHBI
JHEBHas M HOYHas CTOpOHBI Mapca. M3yuass nosjsipHble IIANKW IJIaHeTsl, [eprienb
OOHApYy’KWJI, YTO MX pa3Mepbl MEPUOJUYECKH MEHSIOTCS CO CMEHOW MapCHAaHCKUX
BpemeH rona. IlepBele m3o0paxenus Mapca He uMenu reorpadUvyecKoil CEeTKH, a
dbopmbl penbeda (ToUHEe KPYIMHBIE ACTAd ajdb0ea0) He mMenn Ha3BaHui. U Bce ke
MMEHHO 3TH PUCYHKHU CUMTAIOTCS NepBbIMM KapTamu Mapca [2].

Hauano naywyHoro msyuenus reorpaduu Mapca (uiau apeorpaduu, mo UMEHH
rpedeckoro 6ora BoWHBI Apeca) MpUXOAMUTCS Ha Benukoe mpotuBoctosiHue 1830 r. B
9TOM TOJYy C TOMOIIBI0 HEOONBIIONW TPyObl (muamerp oTBepcts 11 cM) Havanm
IPOBOJUTH CBOM HaOJIOAEHUS Hemelkue uccienoparenu Bumbrensm bap m Horann
Ménnep (1794-1874). Hecmotpst Ha, Ka3anoch Obl, HEIOCTATOYHBIE pa3Mepbl
MHCTPYMEHTAa MCCIEAOBAHUN, CUCTEMAaTHMYECKUE U IOCTOSHHbIE HAOIIOACHUS Aalu
Ba)KHBIE PE3YJIbTATHI U MO3BOJIMIM COCTAaBUTh HEOOJIBIIYIO KApTYy.

Taxxe bap u Mémnep npemyioxunu BBecTd Ha Mapce HyJieBble KOOPAMHATHI —
HeOOoIbIION KpaTep (TOUKY A), KOTOPYIO OHHM MCIIOJIB30BAJIU JJISl ONIPEICNICHUs TIepruoia
obparmenust Mapca Bokpyr cBoeit ocu. B 1877 rony Cxkuamapeniy UCIosib30Ba 3Ty ke
TOUKY B KadyeCcTBE Hauaja OTcyeTa IpHU cocTaBieHHMH KapTel Mapca. Korga ¢ Oopra
aMEpPUKAHCKOIO0 MEXIUIAHETHOrO 30HAa Mariner 9 ObIIM MOJYYEHbl Kaue€CTBEHHBIE
CHUMKH MapCHaHCKOW MOBEPXHOCTH, U yJAIOCh COCTAaBUTh MOJIyKUIOMETPOBYIO KapTy
Mapca, 3TOT Kparep noiay4us Ha3BaHue Airy-0.

[Tocne pabot bapa u Mémnepa B Teuenue 20 ner usyuenue Mapca He IpUHECIIO
CKOJIbKO-HUOY/Jlb 3HAUMMBIX HOBBIX pE3YyJbTATOB, OJHAKO, HAYMHAas CO BTOPOM
nonmoBuHbl  XIX B., ¢ yBeIMYEHHEM BO3MOXXHOCTEH CpeACTB HaAOIIOJEHUS,
uccie1oBaHus Mapca MO3BOJIMIM aCTPOHOMAaM CYIIECTBEHHO MPOJBUHYTHCS B 00JIACTH

N3YyUYCHUA 3TOM IIAHETHI.



Kaprorpagpuposanue Mapca B XIX u nepsoii no;ioBute XX BB.

Kumenu Mapca cmompsam Ha Hac no
geuepam, OHU TI0OVIOMCA Hamu uzdanu, u, 6e3
COMHeHUs, OHU npeononazarom, uymo Ha 3emie
Hawel, 2ocnoocmeyem mup u cuacmue... Kax onu
pazouapoganucs Ovi, eciu Obl MO2IU B32IAHYMb HA
Hac nobaudice!

Hukona Kamune ®rammapron

B 60-x rogax XIX B. Mapc ctanu u3ydarh TakKMe BbIJIAIOIIUECS aCTPOHOMBI, KaKk
ocHoBarenu actpodusuku I[Ieetpo Anmxkeno Cexku (1818 — 1878), moHax opneHa
ue3yuToB, nupektop Ob6cepBaropuu mpu PUMCKON KOIernu ¥ MHOCTPAHHBIN 4IICH-
koppecnonieHT llerepOyprckoit Akanemun Hayx JIxozedp Hopman Jlokwep (1836 —
1920), a Takxke BBIIAIONIMICS aHTJIMKUCKUN aCTPOHOM-JIFOOWTENb, AHTJIMUCKUN
cBsameHHUK YuibsiMm Joyc (1799 — 1868), xotopslil, HaOmonas Mapc B Teneckon-
pedpakrop ¢ 00bekTUBOM B 20 CAaHTUMETPOB, co31ai B 1864 roxy kapTy IUIaHETHI, T
Bonbmmoit CupT 1 mpusieraronme 00IacTH HaHECEHBI y)ke 00Jiee OTYETIIHBO.

K 3TOMy BpeMeHU MOBEPXHOCTH IIAHETHI BUAETIACH CIEAYIOUIMM 00pa3oM — Ha
Heill HaOmrofanuch CBETIble (KpAaCHOBATO-)KEIThlE) M TEMHbIE (3€IE€HOBATO-CephIe,
roxy6oBatsie) obmactu. CBeTnble 00nacTé OBLIM HAa3BaHbl MaTEpUKaMH, a TEMHBIE —
MOPSIMHU.

C Benukoro nmpoTuBOCTOsIHKA 1877 roia Hayalach HOBas 3M0Xa B UCCIEIOBAHUM
Mapca. ImenHo B 3TOM roay amepukaHckuii actpoHom Acad Xomn (1829 — 1907)
OTKpBLI J1Ba criyTHUKa Mapca, kotopsie oH Ha3Basn ®oboc u Jlelimoc (Ctpax u Ykac)
no AByM ctpokam u3 kHurn XV «Wmumane» I'omepa, roe Mapce mnpencraBisieTcs
CXOJISIIIUM Ha 3eMITIO:

U senen on Cmpaxy u Ycacy 3anpseams c6oux KoHetl,
A cam cman nadesams ceou brecmsawue oocnexu [2].

Camprit Oombiioli kparep Ha Doboce BIOCICACTBUH ObLT Ha3BaH CTUKHU, B
YeCTb >KE€Hbl IIEPBOOTKPBIBATENSI MAPCHUAHCKUX CITyTHUKOB Xiion AHkenuHbl CTUKHU
Xom1, koTopas yoeaunaa My’ka MpoAoJDKaTh MOUCK CIYTHUKOB Mapca, B TO BpeMs Kak
cam Acad XoJ1 mocie MHOTOJIETHUX 0€3yCIeNTHbIX HAOMIOJCHUN y)Ke MTOYTH OTYasIICS
UX 0OHAPYKUTh.

B 1877 rony wranbsiackuii yueHsiid [xoBanau Bupmpxuano Cxkuanapemnu (1835

—1910) ¢ momomipto 50-caHTUMETPOBOTO pedpaKTOpa Hauad CUCTEMATHIECKYIO ChEMKY



noBepxHocTd Mapca mns cocraBieHuss KapThl. Ckuamapem ObT  OJECTAINM
CHEIHAIMCTOM B PA3IMYHBIX 00JACTIX 3HAHMSI, KOTOPBIM TaKKe N3BECTEH, KaK UeJIOBEK,
00JaaloInii MOPa3UTEIBLHO OCTPHIM 3peHueM. M3MepeHusi, KOTOpbIe OH Bell B TEUECHUE
7 npotuBocTosiHuM A0 1890 rona, npuBenn K CO3JaHUIO0 HOBBIX KapT IJIAHETHI, HAMHOTO
0oiiee TOYHBIX, YeM T€, YTO CO3[JABAIMCH JO HEro, T.K. OHM OBUIM IMOCTPOEHBI Ha

HECKOJIBKHX JIECATKAX TPUTOHOMETPHUUECKH ONpeeIeHHBIX Touek (puc.3) [3].

Puc.3 /IxoBannu Ckuanapennu u riodyc Mapca, co31aHHBIN Ha OCHOBE €ro KapThl,
COCTaBJICHHOW MM 1O uToraMm HabmoaeHuii 1877 — 1886 rr. ¢ 4acToTOM KOOPAMHATHOM

cerku 10°

BonpmmHCTBO Ha3BaHMHU, NpeUiokeHHbIX CKuamapesin Ui JeTayied anboeno,
UCTIONB3YIOTCS M B Hamm AHA. OH HCIONB30BaNl Teorpadudeckre Ha3BaHWS W MMEHA
aHTUYHOTO MUpa U Mudosoruu. Ha kapre MoxHO yBUACTh Ha3BaHus Diwana (I'penus),
Apzonus (Uramus), ®Papcuna (Mpan), 3emnu Hos, Cupen u apyrue [4]. Taxxke
HEOE3bIHTEPECHO OTMETHTH TOT (haKkT, YTO MpU M3y4deHUHU mnepenucku CKuamapemm c
mupekropoM IlynmkoBckoirt o6cepBatopun OtTo BacmnbeBnuem Ctpyse (1819 — 1905),
KOJUIerod M OOJBIIMM JPYrOM HTANbSHCKOTO YYEHOIO, BBISICHSETCS, YTO HMMEHHO
pexomernanuun CTpyBe, Kacalolluecss MapCHAHCKOW HOMEHKJIATYpPBhl, MOCITYKUIU
OTIIPaBHOHM Toukoi B pabore Ckuamapeuid Mo NPUCBOSHHIO Ha3BaHMi. M3 mucem
Crpyse Ckumamapemu (1877-78 tr.) «Bawa apeocpagpus mens secoma unmepecyem
[...] Hcnonvzoeame npocmo uucina unu 6ykevi 66110 Obl 30ecb He0OCMamoyHo, m.K. OHU
MeHee 3anedamisiomcs 6 namamu, dem umena. boeos, 6ozunsb u nomyboscecms yoice

docmamouno Ha nebde, acmponomos Ha Jlyne. He nonpaeamcs au Bawm [...] epeueckue



@unocoghvl unu, nockorvKy peusv uoem Kaxk paz o Mapce, epeueckue u mposiHckue 2epou
u3z «Mnuaovy [...] Bei moenu 6vl yoce menepb 0amv HAOEHCHO YCMAHOBNEHHLIM U
YMOYHEHHbIM 0emanam Ha3eanus cmpan u mopei Ha CpeouseMHOM MoOpe, U3gecmmble,
KOHEeUHO makoice u OpesHum pekamy [5].

Bo Bpems mpoBeneHusi cBoux uccienoBanuii Ckuamapesi oOHapy>KWi, YTo
CBETJIbIE «MaTepuKkn» Mapca u3pe3aHbl CI0KHOM CEThI0 TOHKUX TEMHBIX JHHUK. U3
nucbMa Ckuanapemn CtpyBe «4 Hos0psa 5 3a6epuiunl c60U HAONIOOEHUS, CEA3AHHbLE C
monoepagpueti Mapca. Ymo s Haxodcy camvlm 3aMeyamenvHbiM — MO CIOJNHCHbIE
cucmembvl MEMHLIX JTUHUL (UTU KAHAN08), UOYWUX OM 00HO20 MOpPSi K OpyeOMy U
onymulgarowux ecto niawemy. OHU 6CeX pasmMepo8 U 8Cex B03MOJICHLIX CmeneHell
mpyoHocmu, s He 0yMaio, Ymo Kaxkou-1ubo kanan umeem meree 50 unu 60 km 8 OnuHy.
Yacmo onu cmanoamcs mymauHbIMu U HeonpeoereHHbIMU: MO MONCHO NPURUCAMb
PA36emeeHuio Ux Ha HeCKOIbKO 8emeell, Kaxcods U3 KOmopulX CIUUKOM Y3Kd, YmooObl
sudemv ee omyemaugoy [S]. Ckuamapenid Ha3Bajd 3TH JIMHUM canali (UT. TPOJIUBHI,
BOJIHBIE TPOTOKH, KaHanbl) [6]. OAHAKO MBICIb O TOM, YTO ATH JIMHEHHBIE OOBEKTHI
SIBJITFOTCSI UMEHHO «KaHallaMW», TO €CTh, COOPYKEHUSMHU pa3yMHBIX CYyIIECTB, HaIlIa
HOJICPKKY ¥ CTaJla OYCHb MOITYJISIPHOM.

[Tockonbky ponroe Bpemss Ckuamapeiuii ObLT €IMHCTBEHHBIM, KTO BHUIEI
KaHaJbl, €ro Hay4YHbIe HCCIIE0BaHUs MOABeprayinch 0ombiion kputuke. Ho ¢ Teuenuem
BPEMEHH U JIPYTHE aCTPOHOMBI CTaIHM HAOMIOAATh UX B BUJE OYEHb HEUETKUX OOBEKTOB,
KOTOpBIE CTAaHOBATCS BUIMMBIMH TOJBKO B MHUHYTHl CIHOKOMHOM W NPO3pavyHOM
atMocdepsl. [Ipudem kaHaIbl, OTMEUCHHBIC HA KapTaX, HUKOT/Ia He OBIBAIOT BHIHBI BCE
cpasy, Mo3TOMY pHUCOBaHHas kapTa Mapca — 3TO UTOT UTUTENbHBIX U MHOTOYHCICHHBIX
HaOmoIeHuil B TedeHne MHOTHX Houed. Maen Ckuamapenau Havyaaud HaXOAHWTh CBOUX
nocienosarenei («Haxowney noou npugvikarom eudemsv 6 Mapce meamp 0OWUPHBIX
UMeHeHUll CmpaHHol popmsl U 00 ce2o 8pemenU HeOOBACHUMBIX NOCPEOCMBOM 3EMHbIX
ananoeuti [...] UYmo menepv comosam smu awenutickue HabI0O0ament, Komopwle
oCMeusau MeHs 6 meyeHue MHO2UX Jiemy, cajl UTadbIHCKUN yueHsli [5]).

CoBpemenHuk Ckuanapemii — aHIVIMACKMM acTpOHOM M >kuBomnucel ['puH B
1879 romy 3asBwi, 4TO, MO €ro HAOMIOIEHUAM, TaK Ha3bIBaeMble KaHaiabl Mapca
MPEJCTaBISIIOT CO0O0M MPOCTO TpaHUIBI BeChbMa CIA0bIX, MOYTH HEBUAWMBIX MSATEH.
[IpoBoas, Kak W UTANBSIHCKHUN Y4Y€HBIH, HCCIelNoBaHUS Mapca BO BpeMs «BEITUKOTO
npotuBoctosinus» 1877 roma I'pun Takxke cocraBui kapty Mapca (puc.4) [3].

CpaBuuBas pucyHku Ckuanapeyii U MpexHuX HaOIoaTeseii, MOXKHO BUICTD,

YTO IJIaBHbIE KaHaJbl 3apuUCcOBBIBAIUCH U JloycoM, ['puHOM M Ipyrumu acTpoOHOMaMu,



HO Ha JTHX PHUCYHKAaX OHU HMMEIOT BHJ IIMPOKHUX, Pa3MBITBIX M TOpPa3q0 MeHee
npaBuiIbHbBIX nosnoc. Cam Ckuanapenan oOBsCHSIT 3TO MOLTHOCTBIO CBOETO TEJIECKOMNA:
«Pucynku 2-na I'puna npesocxooam ece coenannoe 0o ce2o epemenu [...] A ne
HOHUMATO, YMO MO2N0 Obl cmoab 0becnokoums 2-na I puna. E2o pucynku, coenanHvie Ha
Maoetipe, npe6ocxo0nsl u co2nacylomcs ¢ MOUMU HACMONILKO, HACKOILKO MO MOMCHO
odcuoams om pegnekmopa [ ...] Bce mo, umo on euden, nabaroodan u 5. Emy creoosano
Obl ObIMb 00BONILHLIM, KAK U 5, MAKUM NPEKPACHLIM CO2lacuem U He 2080pume 00

onmuueckom oomaney [5].

Puc.4 Kaptet Mapca, coctaBnennsie [ puHoM (ciieBa) v KapTa ¢ TBOWHBIMU KaHAJIaMU

Ckuanapesu (crpasa)

OpHako, Mo-BUAMMOMY, HEMAJOBAKHO M TO, YTO pa3HbIE MCCIEA0BATENM IO-
pa3HOMY PHUCYIOT NOBEPXHOCTh IiaHeThl. [Ipu cpaBHeHun kapt I'puna u Ckuanapennu
YyBCTBYETCS, YTO MEPBbIM — XYyIOKHUK, BOCIPUHMMAIOUIMHA YBHUIEHHOE, KaK WIPY
CBETOTEHM, a BTOPOM I'eO0e3HUCT, BUAEBUIMNA Te XK€ OOBEKTHI, KaK PE3KO-OUEPUYCHHBIC
npsSIMbIE JTHHUU.

C rteueHuem BpemeHu CKuamape/uld BHIUT KaHalbl Bce 0Ooyieeé TOHKMMHU U
OpsSMBIMH, a 3aTeM OOHapy>KUBaeT U sIBJICHHUE JBOWHBIX KaHANOB (geminazioni) (puc.4),
u3ydasi KOTOpble aHrIMACKui ydeHbsld Bunbsm [Iuxepunr (1858 — 1838), ucxoms us
TOTO, YTO TaKWe YIBOCHUS /ISATCI HE OoJiee TIONy-CeKyHIbl W HCYE3al0T TpU
CIOKOIHOM HeOe, MpHIIeN K BbIBOAY, YTO 3TO SIBJICHUE BbI3BIBAJIOCH HApPYIICHUSIMU
cTabmibHOCTH 3eMHOM atMocdeps! [3,5]. Ognako n cam CkHamapeiuld Takke He MOr

OOBSICHUTH npupoay OTKPBITOTO UM 3arai04HoOro ABJICHUA. B xon1e XIX Beka oH mucan



0 TOM, YTO «BO3MOJCHO JUHUU HA NIaHeme, KOMOPbIM C80UCMEEHHbL 2eOMEeMPUYECKUli
8UO U COBEPUICHHA NPABUILHOCMb Helb3s CUUMAMb HeNnoOBUNCHLIMU O0emanimMu
nogepxnocmu [...] Mecmo ux 6o3nukHosenus — 6 ammocgepe Mapca. Imum
00vsCHACMCS UX NosigNeHue U Ovbicmpoe UCYe3sHO8eHUue, a MAaKxice HenpepuleHbvle
uzmeHeHus ux euoay [5].

Kak O6p1 TO HuH ObUTIO, paGoThl CkHamapeyiM OKa3ajld OTPOMHOE BIIHSHUE.
HecMoTpst Ha To, 4TO B CTaThsX, MyOJIUKYEMbIX BO MHOTUX KYpPHAJIax, MO BBIPAKECHUIO
camoro Ckuamnapesuiy, mwianera Mapc «cmana npeomemom cmoabKux CmpaHHbiX peyetll
u [...] Hauunaem 3aHUMAMb 8 COBPEMEHHOLL HCYPHATUCTIUKE MECMO, KOMOpoe paHbuie
3anumana Oonvwias mopckas 3mes» [5], MHOTHME BBIJAIOUINECS ACTPOHOMBI TOTO
BPEMEHH TPOAOJKATM BHUMATENBHO U3y4aTb Mapc W COCTaBIATH KapThl €ro
noBepxHoctd. B 90-x romax XIX B. 3ameuaTensHbId (DpaHIly3CKUEl acTpOHOM H
nomnysipuzarop Hayku Hukona Kamune ®@nammapuon (1842 — 1925), xotopsiii B 1876
ooy 3aMeTWJI CE30HHbIE M3MEHEHMs] TeMHBbIX obnacTeil Ha Mapce, Ha OCHOBE
COBOKYITHOCTH BCEX HAONIOACHMI KpacHOW IUTAHEThl COCTaBWJI M H3Jall KapTy ee
noBepxHocTu. @DrnamMmapHOH TMpPU3HABAT BO3MOXXHBIM CYIIECTBOBAHHWE KaHAJIOB,
oOHapyxeHHbIX Ckuanapennu. MHorourcieHHble HabmoeHuss Mapca, BbIIOJTHEHHbIE
®drammapronoM B obcepBaropun JKroBHU3M, onucaHbl UM B KHUre «Ilmanera Mapc u
ycnoBus ooutanus Ha Hei» (1909), rne coOpanbl Bce M3BeCTHBIC HaOMOAeHUST Mapca,
HayuHas ¢ 1636.

B naunGonbieit xe CTerneH! TEOPHI0 UCKYCCTBEHHOTO MTPOUCXOKICHNS KaHAJIOB
pa3Bui amepukanckuit actponoM Ilepcuains Jloyamn (1855 — 1916). Ha cBou cpencrBa
Bo @marcradde (mrar ApuzoHa) OH OCHOBAJ 00CEPBATOPHIO JJISI M3YyYCHHs TUIAHET,
CHAOXXEHHYI0  TPEBOCXOAHBIM  60-caHTUMETpoBBIM  pedpakropom.  [lomumo
UCCIIeIOBaHMsI TIaHeT JIoyaIuT 3aHUMalICs IIOMCKOM TUTaHETHI 32 opouTolt HentyHa. Ero
obcepBaropusi crajla MECTOM, TJe OOydJaluch 3aMeuarelbHble aMEpPUKAHCKUE
actpoHoMbl Becto Cnaiidep m Knaiim Tom06o, xotoperii B 1930 romy oOHapyxui
NEBATYIO TUlaHeTy M Has3Ban ee [lmyToH (mepBele OYKBBI Ha3BaHHUS COBMAJAIOT C
nepBbiMH OykBamu uMenu llepcusais Jloyanna).

Jloyann 3ameTwi1, 4TO Ha KaHaJIbl MEPECEKAIOT HE TOJIBKO «MATEPUKW», HO U
«Mopsi» Mapca, U3 yero oH czaenan aOCOJIIOTHO BEpHBIM BBIBOJ 00 OTCYTCTBHUU Ha
Mapce Mopeii, Kak BOAHBIX mpocTpaHCTB. Ha ero kaprax (puc.5) KaHaabl UMEIOT BUJ
YaCTOM, MOKPBHIBAIOIIECH BCIO ILIAHETY, T€OMETPUYECKU IIPABUIBHON CUCTEMBI JIMHUM.
OO6wunne kaHanoB Ha KapTax JIoyaiuia, BbI3bIBAJIO COMHEHHUE 1aKe Y aBTOPa ITOU TEOPUU

(3 mucebma Cxuanapemm Ctpyse: «...0-# Jloyann u e-u Yepyanu yoice uzeewarom, umo



yeuodenu oocmonpumevamenvhvle eewu. bydem Haldeamwvcs, umo OHU He YEUOAM
CIUUKOM MHO2020, U OCODEHHO, Ymo oHU yeuosm xopowo. Jloysnn ¢ 1894 2. omkpuln
boavuoe Konuuecmao geuyell, Komopbvie NOITHOCMbIO YCKONb3HYIU OM MeHs, U 5 0X8a4eH
JIceNanuemM Y3Hamv, CMo2y U NOOmMEepoums No KpauHel mepe 4acmb e2o KpatiHe
CILOJICHbIX uepmedicell, U300paNCarowux Nnoumu HenoCMUICUMYIO CemKy U3 JUHULL

Mapca» [2,5].

Puc.5 Ilepcusans Jloyamn, ero kapra Mapca, coctaBnennas B 1894 r. (B uieHTpe) u

CXeMa IepeceueHus IBOMHBIX U OJMHAPHBIX KaHAJIOB B «0a3ucax» (CIpasa)

Jloyann cuwTan, YTO KaHANBl — OTO TOJOCHl PACTUTENLHOCTH BJOIb
UCKYCCTBEHHBIX BOJHBIX apTepUid, MOAMUTHIBAIOMIUXCS OT MOJISPHBIX IIarnok Mapca u
OT TaK Ha3bIBAEMBIX «0Aa3MCOBY» WM 03€p — MECT COSAMHEHHs pPa3HOHAINPABICHHBIX
ka"ayioB. OH, Takxke kKak U draMmaproH, ObIT yOSKIIEH B CylIecTBOBaHMM Ha Mapce
pa3ymHOU ku3HU. Botr uto mumer Jloyann B cBoelt kHure «Mapc ¥ >KM3Hb HAa HEM»:
«Ecmbv  umo-mo 6o30ysxcoarowee 6 npedcmagienuu 06 IMOU  CO2NACOBAHHOCMU
08UdICEHUsl, COPA3MEPEHHO20 ¢ meyeHuem 200a. 1a3, kaxcemcs, noumu cxeamviéaem
waz 3mo2o 6e3MONBHO20 OBUINCEHUS 8 YHUCOH C NOCENeHHbIM NOMeMHeHUeM KAHAO08.
U mo, umo oHo Hecem JHcU3HL, a He cMepMb, HU HA UOMY He YMeHbUlaem Bbl3b18AeMO20
um 6036yocoenus. Ilpu eceil mupnocmu yenu, pummuyeckoe 6eaudue A61eHUs.
8bI3bI6AEN 8 HAC MBICL O YeM-Mmo Mo2ydeMm. Dmo eneuamieHue GnojHe nooxooum K
UMeHU niaHemsl, ONpPagobleas e20 8 Xopouiem, He 3jnoeeujem cmvicie. llnanema,
HA36aHHAs NO UMeHU 6o2a OpaHu, OCmaemcs 8epHOll e20 Xapakmepy no pasmepeHHol
APABUILHOCMU NPOUCXOOAWUX HA Hell BeIUYECB8EHHbIX USMeHeHUl» [2].

OnHako ¢ TeYCHHEM BPEMEHH TEOPHs KaHAJIOB MpeACTaBiIsIach HabI0AaTEIIM
M yYeHBIM Bce Oojee  HeEcOCTOATeNbHOW. [IpOTMBHMKM  STOW  THUIOTE3BI
WHTEPIPETUPOBATIN JBOWHBIC KaHAJIBI, Kak onthyeckuii »¢dexrt, a HabmromaeMble

IMOJIOCKH U JIMHUHU, KAK HNCIIOYKHU IIATCH W I'PAHUIIBL O6JIaCTeI71, CJIMBAIOIUXCA B JIMHHUIO



npu HaOmoIeHUsIX ¢ 3emi. [IpumMepoM Takoro mpeacTaBiIeHHUsI MOXKHO CYHTATh KapThl
(paHIly3CKOro acTpOHOMaA, I'peKa 0 HAIMOHAJIBHOCTU OJkeHa Mwuiens AHTOHHMAIU

(1870 — 1944) (puc.6), KOTOpBIE CUUTAIOTCA JIYUIIUMHU BILUIOTH A0 50-x romoB XX Beka

[3].

Puc.6 Dxen Antonuaau u coctaBienHas uM B 1930 r kapra Mapca

[IpoBens Gomnblryio ceputo HaOMIOAEHUI Ha 83-CaHTUMETPOBOM pedpakTope U
MOJIyYUB OYEHb TOYHBIE 3aPUCOBKHU MOBEPXHOCTU TUIAHETHI, AHTOHUAIU MOKa3aj, 4To
KaHAJIBI TIPEJICTABIIIOT COOOM HEMpaBUIIbHBIE TEMHBIC TIOJIOCHI, 00pa3yeMble MSATHAMHU
paznuuHoi BenmuuuHbl. OH mucan: «Eciu noo xananamu Mapca nonumarom npsmvie
JIUHUU, MO KAHATbl, KOHEYHO, He cyuwjecmgyiom. Ecau oice noo xamanramu noHumarom
HEenpaeuivhblie, ecmecmeeHHble, CI0ICHbIE NOJOCKU, MO Kauaivl cywecmeyiom. Hem
HUKAKO20 COMHEHUs, Ymo Mbl HU pa3y He eudenu Ha Mapce HU 00HO20 HacmosAwe20
uckyccmeennoz2o kawanay [2]. ®@paHily3ckoe MpPaBUTENBCTBO HArpajuio AHTOHHUAIU
phlapckuM kpectoM [oueTHOro 1ernoHa, OTMETUB €ro 3aciIyTry KaK Nepes HayKOu, Tak
u nepex crpaHou B roasl [lepsoit MupoBoii BoriHbl. HecMoTpst Ha TO, uTO B Havaiie XX
B. CTJIU TIOSIBJIATHCS U (poTom300pakeHus Mapca, KadecTBO U300paKEHUS pPUCOBAHHBIX
KapT OCTaBajioch HENpeB30iAeHHbIM. ONHY U3 Jy4IIUX KapT JTOKOCMHYECKON AMOXU
coctaBun (¢paniy3ckuii actponom Xepap ae Bokynep (1918 — 1995) Bmecte c

Ty4ImuMH HaOmrogatensMu Toro Bpemenu JKentunu, Kamumenem, Jlno u Cnaiigepom.



Boxkynep BBINOIHWI MHOTOYMCIICHHBIE BU3yaJbHbBIE U (oTOrpaduueckue HaOIIOICHUS]
Mapca, uccnenopai napaMmeTpsl €ro aTMocepbl U OLEHUIT aTMOC(EPHOE 1aBICHHUE.

K xonmy 50-x romoB XX Beka, B MpeAnBEepUH OYIyIIUX KOCMHUYECKHX
HCCIIeZIOBAaHMM, cTana HeoOXoauMa eJMHas HaJexHas kapra Mapca. OfgHako, B KapTax,
COCTAaBJICHHBIX  PAa3HbBIMH  aBTOpaMM, HAOMIOAAIOTCS  OOJBIIME  PAa3IUuus B
HaUMEHOBAaHMSIX U H300pakeHHWU 3JeMeHTOB penbeda. [loaromy MexnyHapoaHbIit
actpoHomuueckuii coro3 (MAC) mopyunin UTambsSIHCKOMY HccienoBaTento ['Bumo ne
MOTTOHM NPOBECTH CPAaBHEHUE U aHAJIN3 PA3JIUYHBIX KapT C LEJIbIO COCTaBICHHsI HOBOI
ennHON KapThl Mapca. B 1958 r. Takas kapta Obuta cocTaBieHa W MPUHATA B KAYECTBE

opunuansHoil. Crincok Ha3BaHM ee neTanel anpbeno coxaepkan 128 HanMeHOBaHUI

(puc.7) [3].
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Puc.7 Kapra noBepxuoctu Mapca, coctaBnenHas ['. 1e MOTTOHHU U CIIUCOK Ha3BaHUU



B 1956 1. cocTosoch nocieaHee «BEITUKOe MPOTUBOCTOSHUEY JOKOCMHUYECKOM
3pbl. DM0Xa HAa3€MHBIX KapT-PUCYHKOB MOJAXOAMJIA K KOHIYy. Ei Ha CMEHy mOpuIuIo

BpEMA KOCMUYCCKUX HUCCIICIOBAHUI.

Jnoxa KOCMOHABTHKHM M COBpPeMeHHbIe KapThl Mapca

...Tenepo Kopaois c JlcenesHoll
MO4YHOCMbIO mopmo3u 6 BEPXHUX CN0AX
MAPCUAHCKOU ammocgepbi ...

P»it Bpenbepu

Dnoxa KOCMHUYECKUX 1MoIeToB K Mapcy Havanach 1 HOsi0ps 1962 T. ¢ 3amyckom
coBeTckoro ammapaTta Mapc-1, KOTOPBII BbIIIET HAa TPACKTOPHIO MOJIeTa K TIAHETE.
[Tocnennuii ceanc cBsi3u ¢ KopabieM mpoiien, Koraa OH Haxouics Ha pacctossHuu 106
MJTH. KM. OT 3emuid. Ho 3T0 ObIT BCe jk€ HECOMHEHHBIN yCIIeX MOJIOIOH KOCMOHABTHKH.
[TockosibKy MO pacyeTaM KOCMHUYECKHMH ammapaTr mpoiiesa oT Mapca Ha pacCTOSHHHU
Bcero 200 ThIC. KM.

C cepenunbl 1970-x ronmoB kocmuueckue 30HIbI Mariner 4,5,6 (CHIA),
¢dororpadupoBanu OTAEIbHBIE YYACTKU MOBEPXHOCTH Mapca, 4To BIEpBbIE MO3BOJIUIIO
YBUAETh MHOTOYHCIIEHHBIE KpaTepbl U Apyrue (Gopmsl penbeda, HepaznUUUMBbIE MPU
TEJICCKOMTMYECKUX HaOmoAeHUsIX. Mariner 4 BuepBbie mpoiea Ha paccTossHuU 10 ThIC.
KM OT Mapca u nepeaan u3o00paxeHusi, Ha KOTOPBIX MOKPBITasi KpaTepamMu MOBEPXHOCTh
Mapca Obu1a 6onbiie noxoxka Ha JIyHy, yem Ha 3eMIIi0, YTO Y MHOTHX CHEIMAJIHCTOB
BBI3BAJIO IIOK.

B 1971 ron, rog BenmMKOTO NPOTHUBOCTOSHUSA K Mapcy ObLIM HampaBJICHBI
COBETCKHE 30HIbl Mapc-2,3 u amepukanckuii Mariner 9. Ilocanounslii annapat Mapc-
2 HE CMOT' OCYILECTBHTb MSTKYIO0 IIOCAaJKy U3-32 HecpabaTbIBaHUS TOPMO3HBIX
JBUTATENe, OJHAKO CTall MEPBbIM MCKYCCTBEHHBIM OOBEKTOM Ha ATOM IUIaHETE,
COTBOPCHHBIM pyKaMH dYeioBeka, u noctaBuia Ha Mapc repd CCCP. Ilocamounsrit
anmapat Mapc-3 coBepIIMI  yCHEIIHYyI0 MATKYI0 TOCaJAKy U Hayan TepeaaBaTh
n300pakeHHEe OKPECTHOCTEH, OJHAKO BCEro 4Yepe3 MABaalaTh CEKyHIl IO HESICHOM
IPUYMHE BBILIEN U3 CTPOS — MO BCEH BUAMMOCTH, BUHOBHHUKOM 3TOT0 CTajla MOIIHAs
nbuIeBas Oypsi, OyimieBaBIIas B 3To BpeMs Ha ruiaHere. O0a 30H7a Tepeaand Ha 3eMITI0
OTPOMHOE KOJTMYECTBO YHUKAIbHON HH(OpMALIHH.

Mariner 9, npopabotaB Ha opbure Mapca moutu roj, cororpadupoBan BCIO
MOBEPXHOCTh IUIAHETHI, YTO MO3BOJWJIO BIEPBBIE PACCMOTPETh MOBEPXHOCTH Mapca

BOJIM3H. CHI/IMKI/I, IMOJIYUCHHBIC OJTHM  ammaparoM, KapAWHaJIbHO  H3MCHUIIA



IpeJcTaBlIeHNE JTI0eH o miaHeTe. bl 0OHapyKEeHbI TMTAHTCKHE KaHbOHBI, OTPOMHBIE
NOTYXIIWE  BYJKaHbl, CIEAbl BOJHOM DpO3HMH, pEYHBIE pycla, IPOTOKH,
CyllecTBOBaBIIME Ha Mapce Muumapz jet Hazal. OTaenbHble Y4acTKH IOBEPXHOCTH
orcHsU Mapc-4,5. B 4ecTh 3TOro 3HaMEHUTOrO amnmnapaTta ObUla Ha3BaHA TMTAHTCKAas

ceTh KaHbOHOB — JlonmmHa Mapunepa (puc.8) [7].

Puc.8 Mariner 9 u uentpanpHas 4acth AoJAUHBI Mapuunepa (Mars Express)

Jletom 1976 rona k Mapcy npuObutH aMmepuKaHcKue 30HbI Viking 1,2, KoTOpBIS
BBIIIIJIX Ha Op6I/ITy Mapca U JO0CTAaBWJIM Ha €TI0 IMOBCPXHOCTH CITYCKACMBIC alliapaThbl.
Kocmuueckue anmapatel Viking mnepepnanmu Hawinydmue 10 1997 r. uzoOpaxeHus
MOBEPXHOCTH, CITyCKAaeMBbI€ ammapaThl B3sUIM 0Opa3lbl TPYHTAa U MCCIEAOBAU UX IS

BBISICHCHUS COCTaBa U HAJIMYUA IMPU3HAKOB KU3HU, ObBLTH HU3YYCHBI MMOT'OJHBIC YCIIOBUA,



npoaHagu3upoBaHa  uHpopMmamus  OT  celicMoMeTpoB.  OgHAKO HU OAMH U3
9KCIIEPUMEHTOB TIO MOUCKY CJENOB JKU3HENEATEIbHOCTH MHUKPOOPIaHM3MOB HE Jaj
MOJIOKUTEIBHBIX PE3YIbTATOB.

[lo nmaHHBIM, TONYYEHHBIM BCEMH OJTHMH allaparamu, OBUIM CO3/IaHBI
¢doroxapts macmTaba 1:2 000 000 u kapTe! Mactrada 1: 5 000 000 [8].

B mpomnecce kaprorpadpupoBanne Mapca B CCCP Opina m3mana brnankoBas
kapta Mapca (1975, 1982 rr.) macmrada 1:20 000 000 cocTaBieHHas COBMECTHO
MUUT'AuK u UKW, xotopast gaet npeacraBieHne 00 OCHOBHBIX Gopmax penbeda Ha
Mapce. B 1978 r. mo marepuanaMm TEICBU3MOHHOH M (OTOTEIECBU3HMOHHOW CHEMOK
noBepxHoctu Mapca ¢ AMC «Mapc-4,-5» cocraBinena Kapra yudactka Mapca B
macirrade 1:5 000 000. B 1992 r. 8 MUUT'AuK Obut u3man «ATiac miiaHeT 36MHOM
TpyNOb», B KOTOPOM OBUIM TPEICTaBICHBI KapThl TOBEPXHOCTH M Pa3ITUYHBIC
TeMaTudeckue kaptel Mapca [6,9]. B 1990-1992 rr. TAUII O6bun co3man TII00ycC
Mapca B macmratde 1:26 000 000.

[Tocne skcnenuuuit KA Viking, xots m coOpaBHIMX OrpPOMHOE KOJIUYECTBO
uHpOpMAIlMK, HO TaK W HE JABIIMX MOATBEPXKICHHS HAIMYUIO KM3HU Ha TUIAHETE,
uHTepec K Mapcy pesko cHuswicsa. B konue 80-x u nepBoit nonoBuHe 90-X rr. ObLIN
3aIlyIIeHbl BCET0 HECKOJIBKO COBETCKHX, POCCHUICKUX U aMEPUKAHCKHUX KOCMHYECKHUX
anmnaparoB, CBsI3b C KOTOPHIMHU ObLiIa MOTEPSHA.

Bo Bropoii nonoBune 90-x uccienoBanus Mapca BBILIIM Ha HOBBIM BUTOK. 7
HOsIOpst 1996 Obut 3amymieH amepukaHckuil 301 Mars Global Surveyor. OH mpoBen
ChEMKY IOBEPXHOCTH IUIAHETHI C BBICOKMM pa3pellieHueM, HUCCIenoBal Tomnorpaduio
Y TPaBUTAIIMOHHOE T0Jie, ObUTM MPOBEAEHBI UCCIIEI0BAaHUS MbUIM U BOJABI B aTMochepe
IUTAaHETHl U B pOopMUpOBaHUU penbeda. bbuin n3ydeHbl MOrobl U KIMMaT Ha TIaHeTe,
a TaKKe MPUPOJA U HBOJIIOIUS MarHUTHOro moiiss. Ha ocHOBe MaHHBIX, MOJYYEHHBIX
THM KOCMHYECKHM armaparoM, ObLIa COCTaBJICHBI Tomorpaduieckne kapTel Mapca B
macmrabax 1:500 000, 1:2 000 000, 1:5 000 000, 1:15 000 000 u 1:25 000 000. CBs3b €
30HIOM OblTa MOTEpsHA COBCeM HeAaBHO — 2 HOsOps 2006 r. u3-3a HEMONAJIOK,
BO3HUKIIUX BO BpEMsI U3MECHEHHUS TTOJOXKEHUS OJTHOM U3 COTHEYHBIX MaHele. 5 HosOps
anmapar nepeian Ha 3eMIII0 OJIMH CHUTHAaJI, MOCJIE Yero CBsI3b C HUM OKOHYATEJIbHO
npepBaiacs [10].

Boobme, #Ha cerogHsAmHUN JeHb OONBIIMHCTBO COBPEMEHHBIX, Kak
TomorpaUYecKux, Tak W TEMAaTHYECKHX KapT Mapca COCTaBJICHBI aMEpUKaHCKOMN
reosiornueckoit cmyxk00it (USGS). Besa moBepxHocTh TuiaHeThl pasaeneHa Ha 30

YY4aCTKOB B COOTBETCTBUH ¢ pasrpadkoii kapt macmrada 1:5 000 000. Kaxxnprit yuacTok



BKJIFOYaeT B cebs or 4 mo S5 ymctoB ¢otokaptel macmTadba 1:2 000 000. Takxe,
AMEpHKaHCKOIN T'e0J0rn4eckor ciy>k00i co3/aHO OO0JbIIOE KOIMYECTBO PA3IUYHBIX
THUIIOB KapT MOBEpXHOCTH Mapca ((hoToruiaHbl U yTOUHEHHbIE (OTOIIaHbI, (OTOMIIaHbI
U yTOYHEHHBbIE (POTOIUIAHBI C TOPU3OHTAIISIMHU, KapThl C OTMBIBKOH perbeda, annbeno,
TUTICOMETPHUYECKHE KapThl, opTodoToruiansl u apyrue [11].

CrouT OTMETHTb, YTO TO JaHHBIM, ModydeHHbIM Mars Global Surveyor,
CO3JaK0TCsl KapThl MOBEpXHOCTH HE Toyibko B CIIA, HO u B Poccuu. B 2004 r. AW
OblTa cocTaBJeHa TUIICOMETpuYeckas kapra Mapca B macmtabe 1:26 000 000 B

PaBHOBEIIMKOM a3UMyTaJIbHOU TIpoekiuu (puc.9) [8].

TUTIICOMETPUYECKAA KAPTA MAPCA
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Puc.9 lN'ncomerpuueckas kapta Mapca (I"”AUIII)

B xomme XX — mauvane XXI BB. NASA Hauajgo HOBBIE KOMILIEKCHBIE
nccienoBanus Mapca. 3anymennsid 7 anpens 2001 roma Mars Odyssey, 24 oktsOps
2001 ronma BBIIENT Ha AIIUOTHYECKYIO OpOUTY BOKpPYr Mapca M NpPUCTYNUI K
BBIMIOJTHEHUIO ChEMKH MOBEPXHOCTH M HAay4YHBIX McclenoBanuii. Hanbonbmuit nuuTEpeC
BBI3BAIM  HM300pPaKEHUS TIOBEPXHOCTH, IOJNYYCHHBIE C TIOMOINBID JETEKTOpa
tepmuueckoro w3nydenust (Thermal Emission Imaging System, THEMIS) [7]. C
MOMOIIBI0 3TOTO MpUOOpa, Mepearouiero Ha 3eMiIl0 M300pakeHusT B BHIMMON U B
uH(ppakpacHOH 00macTsIX CHeKTpa W MpeIHa3HAaYeHHOro Uil ONpeaeNeHUs

MHUHCPAJIBHOI'0 COCTaBa MAapCHAHCKOI'O I'pyHTa, YAaJI0Ch YBUICTDH Mapc B COBCPILICHHO



HOBOM cBere. [lo »TmM Marepuanam ObUTH CcO3MaHBl IUGPOBBEIE KapThl Mapca,
nudpoBbIe MOJETN MECTHOCTH, IM(ppoBbie 0a3bl maHHbIX. B cetn InterNet Haxomsrcs
WHTEpaKTHBHBIE KapThl Mapca (BbICOT penbeda, (POTOKapThl, KapThl MOBEPXHOCTU B

nHPPaKpaCHOM HU300paKEHUM), TO3BOJISIONIME TPOU3BOJIBHO HW3MEHATh MaclITad

(http://www.google.com/mars/) (puc.10).
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Puc.10 UnTepaktuBHas kapta Mapca (ropa OaumIl, TMTaHTCKUI ByJIKaH BbICOTOH 24

KM)

B Hacrosmuit momeHT Ha opOute Mapca Haxomutcs KA Mars Express,
KOTOPBIN Takke MPOU3BOJUT CheMKY MoBepXHOCTH. [1o pe3ynpTaTam ero ucciaenoBaHui
IUTAHUPYETCS COCTaBUTh TNTOOAIBHYIO T'€OJIOTMYECKYl0 KapTy ¢ paspemeHueM 10 M u
MIO0ATBHYIO KapTy pacipeie/IeHus] MUHEepaIoB ¢ paspenieareM 100 M.

B saBape 2005 roma kocmmueckuMm areHTcTBoM NASA Ha Mapc Obln
OCYIIECTBIICH CITYCK JIBYX OJMHAKOBBIX MapCOX0A0B Spirit 1 Opportunity, KOTOPbIE YKe
MoYTH 2 rojJla ABUTAIOTCS [0 MApCUAHCKON MOBEPXHOCTH HA paccTosHuU 110 MIH. KM
ot 3emun. Umeromue pa3mep TENeKKH U Toyb(da, STH aBTOMAaTHYECKUE BE3EXOJIbI

HOPMaJIbHO (PYHKIIMOHUPYIOT M CIIOCOOHBI BBIMIOJIHATH JNajibHelmue 3ananusa. OHU yxke


http://www.google.com/mars/

nmpopaboTany B MIECTh pa3 AOJbIIE, YeM mpeamnoiaranock. O6a mapcoxoa MOTyduin
YBEpEHHBbIE [OKa3aTelabCTBA, YTO Ha Mapce B JIPEBHOCTH CYIIECTBOBAIU COJICHBIE
OKeaHbl, a TaKkKe IMepeJald OoJbIIOe KOJUYECTBO IPEKPACHBIX MaHOpaM H
KPYITHOMAcCIITaOHbIX ~CHUMKOB TIOBEpXHOCTH 1iaHeTbl. Co3maHbl  KapThl X
nepeMeeHUM KOTOpBIE MIOCTOSIHHO OOHOBJISIFOTCS
(http://marsrovers.jpl.nasa.gov/mission/traverse_maps.html),.

Ha cents6pp 2007 roga HameueHsb! 4 3aMycKa: TpU aMEPUKAHCKUX KOCMUYECKUX
anmapara — MOOWIbHas JONrOBpeMeHHasi jaboparopusi Mars Smart Lander, manas
nocajgouHas craHuus Mars Competed Scout, CIyTHUK-PETPAHCISATOP JUISL CBSI3U C
NOCaJ0YHbIMM CTaHUMAMU M Mapcoxonamu Mars Telecommunications Orbiter u
(dpaHIy3ckuii OpOUTANBHBIN anmapaT ¢ YEThIPbMs MajbIMH MOCAJAOYHBIMH HAy4YHBIMU
cranuusmMu Mars CNES Orbiter. B oxtsa6pe 2009 roma miuaHupyeTcsi OCYIIECTBUTH
3amyck KocMuyeckoro ammapata Mars Science Orbiter (CHIA-Uranus) nus
IPOBEICHUS AETAIbHOM PagHoIOKAMIOHHON ChEMKH IIOBEPXHOCTH U ABYX MapCOXOJI0B
Exomars [7]. Bo Bropom necarunetun XXI Beka Takxke MNPEANONaraeTcs MIMPOKUMA

KOMIUIEKC UCCIIEIOBAHUN.
% % %

Wrtak, MBI paccMOTpenu KpaTKyl0 HCTOPHUIO HCCIEAOBaHUS M CO3JaHUS KapT
Mapca. OrnsagsiBasch Has3aJl U CpaBHUBas MepBoe KapTorpaduueckoe H300pakeHue
IJIaHeThl — PUCYHOK [loMreHca M COBPEMEHHbIE KapThl, TaKW€ KaK HWHTEpPAKTHUBHAs
kapta Mapca, Helb3si HE BOCXUTHTHCS CTPEMJIEHHEM 4YEJIOBEKa K IO3HAHMIO,
SBOJIIOIMENA HAYYHON MBICIM W MPOTPECcCOM METOAOB HccieaoBaHUd. HeBo3MOxKHO
MpEeICTaBUTh, KAaKOBBI OyayT HAllM 3HAHUS 0 Mapce M Apyrux IUIaHETaxX emie yepes
yeTelpe crosieTus B XXV Beke.

Hccnenoatenn mponuioro Bujenu Mapc oOWTaeMoW IUIaHETOW — MHPOM C
Ooratoil U pazHOOOpa3HOU mpupoaoi. [lo pe3ynbrataMm COBpEMEHHBIX HCCIIECIOBAHUM,
yYeHbIe TPUIILUTA K BBIBOIY O TOM, YTO, HECMOTpsS Ha TOT ¢akT, 4To Mapc — cyxas u
MOpO3Has IJIaHETa, aHaJIM3 CHUMKOB U KapT, Ha KOTOPHIX MOXXHO BUJETh pycia pek,
HUTEBUJIHBIE OBpard W CJIeJIbl MPOTOKOB HA CKJIOHAX, a TaK)K€ aHAJIU3 WHBIX BUJIOB
JTAHHBIX, MOJYYEHHBIX aBTOMAaTUYECKUMH CTAaHLUUSAMM, JAET OCHOBAHUE I10JIAraTh, 4TO B
HEKOTOpPBIX €ro paioHax MPUCYTCTBYIOT ACHCTBYIOUIME HCTOYHUKH U YCTOWYUBBIE
KaHaJIbl TPYHTOBBIX BOJI, KOTOPbIE, BO3MOKHO, UTPAIOT BAXHYIO POJIb B COBPEMEHHBIX
TUIPOJIOTUYECKUX TpOIleccax Ha IUIAHETE, YTO B CBOIK OUYEpENb MO3BOJSET BhICKA3aTh
NPEANOJIOKEHHE O TNOTEHIHMAIBHONW BO3MOXXHOCTH CYIIECTBOBaHMS Ha Mapce

OpFaHquCKOﬁ JKHU3HU.


http://marsrovers.jpl.nasa.gov/mission/traverse_maps.html

«Multi pertransibunt et augebitur scientia [mHO2ue npeudym, u yMHONICAMCSL
3Hanus]. Mol npexodswu, HO HAYKa 8ce20a NPoooNHCaAem C80e YCKOPEHHOE OBUNCEHUE
eneped. Tounocmv HabaOOeHUll 6o3pacmaem NOMPACAOWUM 00PA3OM, U Helb3s
npeosudems npeoeid, Ha KOMOpoM O00JIHCHO OyOem 6 KOHYe KOHYO8 OCMAHOBUMbCS. ..
Iloucmune, 6 npeomeme 6erukux pabom acmpoHOMam OyOywe2o HedOCmamKa He

6yoemy. N3 mucbma Ckuanapemu Ctpyse (1904) [5].
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