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Mpeaucnoene

3a nocnepHue roabl HakonneH OBGWMPHLIA MaTepuan, NO3BONSKO-
WMH u3yuaTe oTgaenbHbie npobnemsl reonorun nnader. MMosHaHue
reonorMM nnaHeT MOXKeT MMeTb onpefeneHHoe 3HavyeHue Ans
BbISIBIEHUS HEKOTOPbIX 3aKOHOMEPHOCTEMN cTpoeHus 3emnu. B Ha-
cTodULee BPEeMS YUeHble NMPULLNK K BbIBOAY O TOM, HTO (pyHAAMEH-
TanbHblie 33KOHOMEPHOCTM B CTPOEHWM M 3IBONOUMM 3E€MAM Kak
nnaHeTbl MOryT 6biTb BbISBNEHbI TONBKO B CPABHEHWUM C APYTMMM
HebecHbimm Tenamu. Tak, Hanpumep, euie akagemuk A. [ Mas-
NOB BLIAENMN «NYHHYIO CTaAMIO» B PAa3BUTMM 3€mnM, Korga Ha
Hel npeobnasanu BynkaHuuyeckue npouecchl; B. Mukepunr obusc-
HUA MPOUCXOKAEHME BMNafMHbl TUXOro okeaHa otpbiBom JlyHbl OT
3emnun; A. B. XabakoB HameTUn aHanorum B CTPOEHWM NYHHbLIX
M 3€MHbIX BYNKAHMYECKMX annapaToB M B MPOSBAEHMM HA ITUX
NAaHeTHbIX TeNax CUCTEM Pa3pbiBHbIX HAPYLUEHMH.

C Hauyanom KOCMMUECKOM 3pbl, KOoraa 6bin 3anyuieH Nepsbii
MCKYCCTBEHHbLIM CcNyTHUK 3emnu u 3atem kK JlyHe u Kk nnaHetam
ConHe4yHON cUCTEMBI YCTPEMMUAMCH ABTOMATUUECKWME MEXKMnaHeT-
Hble cTanumm (AMC), a Ha JlyHe 6binn nponoskeHsl nepsble reo-
noruyeckMe MmapuwpyTel, nNoaobHble CPaBHMTENBHO-MNNAHETONOrMM-
YecKMe MCCnefoBaHUs CTAHOBMAMCL BCe Bonee MHOMOUMCNEHHbIMM.
Ha nepsbix nopax npu HeNonHoTe paHHUX CBEAEHWH O APYrux
nnaHeTax BO3HMKANO ecTeCcTBEeHHOoe cTpemneHne ob6bACHMTL BCe
HEMOHATHbIE (PEeHOMEHblI MPHUBLIUHBIMKM B 3EMHbIX YCNOBHSX reo-
NOMMYECKMMM IBAEHMAMM: KONbUEBble (POPMbI HA APYrMX NnaHeTax
NbITANMCb COMOCTaABMTbL C 3E€MHbIMM BYNKAHMUYECKMMM annapatamu;
ceBeTnble NOpoAbl Ha NYHHbIX MaTepMKax CPABHUBANM C rPaHMTAMM
3eMHBIX KOHTMHEHTOB. MHOXecTBO nNpobnem npu Takom cpasHe-
HMM 6bINO peweHo opHo3HauHo. Hanpumep, TemHble nNopoAbl
NYHHBIX MOpei 6OonbLWMHCTBO reonoros Bcerpa cumutano bHasans-
ToBbIMM naBamu. Bo Bcsikom cnyuae, pasnuuHble POpMbl NoBepx-
HOCTM, BbISIBNIEHHbIE HA cHMMKax JlyHbl, Mapca, Mepkypus, a noToMm
M panexkux cnytHukos FOnutepa u CaTypHa, Ha PaAMONOKALMOH-
HblX CHMMKax BeHepbl nop nokposom aTtmocgepsl, cpasy xe
nonyyanu BNONHe AOCTOBEPHOe reonoruyeckoe obocHosaHue.,

leonoruueckoe usyueHue Apyrux nnaHeT [ano HOBbIK MM-
nynbc nosHaHuto 3emnu. YcnewHoO pacwudpoBbLIBAOTCS BCE
6onee paHHMEe 3Tanbl reONOrMHYECKOW NEeTONMUCHM HawWeN NnaHeTbl.
CraHosatcss 6onee noOHSTHbIMM npouecchl  AuddepeHumanmrm
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BeuitecTsa, npusoasuwme k obpasosaHuto obonouek 3emnu —
reocgep. BeisBnsiercs Bce Honblue 3eMHbIX TMFAHTCKUX METEOPMT-
HbIX KpaTepOB — aHaNoOroe KonbueBblx OBPA30BaHUM TAKOro e
npoucxoXAaeHus Ha Apyrux HebecHbix Tenax. Usyuenue panexkmx
nnaHet cnocobcTBOBaNO (GOPMUPOBAHMIO HOBBLIX MPEACTaBNEHUM
O MNyTax 3BONOUMM 3eMNM, PACCMOTPEHUIO €€ CTPOEHWUs B rNOo-
6anbHOM acnekTe, BO B3aMMOCBA3M C passutmem ConHeuHoM
cuctembl 1 [anakTuku B uenom.

3afaya 3TOM KHUrM — B MNonynsipHon ¢opme paccKasaTtb
BCEM, KTO MHTEpecyeTCs BOMPOCAMM CTPOEHMSA M PasBMTUS 3eMIu
M APYrMX MNaHeT C reonoruyeckux nosuumi, o6 obuiHoctn u pas-
IMUMSAX MX NPUPOAbI.

Ceiuac, korga nonynspusaumum [OCTUKEHMH B M3YyUEHMM
KOCMMYECKOro MpocTpaHcTea ypensetcs 6onbwoe BHUMaHUE,
MHOMMM unuTaTensm ByfeT MHTEPECHO O3HAKOMMUTLCS ¢ Npobnemamu
reonoruu nnaHet. Mbl Hafi€eMcs, Y4TO 3Ta KHMra MpUBNEYET BHU-
MaHue LIMPOKOro Kpyra YMtatenen 1 CneumanucToB-reonoros.

KoHeuHo, reonorus nnaHeT BO MHOroOM €elle sSBASETCA HayKOM
6yAylulero, HO yxe M CeMuac HaKOMMEH OrpOMHbIA (PaKTUUECKHUH
martepwuan, BbIABUHYTbl MHTEPECHbIE TrMMOTE3bl, HAMEUEHbI MNyTH
pelueHns MHOrmx reosoruyeckux npobnem Ha 6ase cpaBHUTENbHO-
NnaHeTONOrMYEeCKMX MCCNefOBaHUM.

ABTOpbl C NMPMZHATENBHOCTLIO MPUMYT 338MEUaHUs W MOXKe-
NnaHus uuTatenen, HanpaeneHHole no agpecy: Mocksa, B-234,
Jlenurckue ropsi, MIY, Feonoruueckuin dakynstet, Jlabopartopus
KOCMMUUYECKOMN reonoruu.

Monb3ysick cnydyaem, asTOPbl BbIPAMKAIOT MCKPEHHIOtO 6Bnaro-
AapHOCTbL cBOMM konneram no paborte: M. A. Montopak, [ M. Cu-
moHoBon u T. H. Xoxnosoi 3a nomoub B OPOPMNEHHM KHUIM.



Ffeonorus B BEK M3y4YeHUA KoOCMOcCa

Feonoruss — opgHa 3 monopgbix Hayk o 3emne. OfHako reonoru-
yeckue HabnofAeHUS BENUCH C [4ABHUX BPEMEH, KOMa YeNOBEeYEeCTBO
ctano AobbiBaTb NONE3Hbie MCKOMaembie C MOMOLLLIO MOA3EMHbIX
BblpaboTok U nposoauTb rnybokue opocuTenbHble KaHansbl.

lTopHbie nopoabl nepeoHaudansHo 6binn HeoBxoaMMbl B Kaue-
CTBE OpPYAMM OXOTbl, CPEACTB TDYAA M MATEPManos Ans CTPOu-
TENbCTBA, MO3XKE OHM CTaNM UCMOMb30BATLCA KAK TOMIMBO U Cbipbe
Ans Beinnaeku metannos. C ropHeimu NOPOAAMMU CBA3aHbI MHOrMe
obnacTu 4enoBe4ECKON AeSTeNbHOCTH; OT 3HAHWMS FOPHLIX NOPOA,
OT ymeHus ux Ao6bIBaTL M MCNOML30OBATb 3aBUCENO fanbHeliuee
passutue obuiectsa. MoTpebHOCTL B M3yUEHUU MOME3HLIX CBOMCTB
ropHbIX NOPOJ M BbISCHEHME OCHOBHbIX 3A@KOHOMEPHOCTEW MUX pas-
MellleHnss Ha nosepxHOcTM u B raybuHax 3emnu obycnosunu
EbICTPbIM POCT rEONOrMUECKHX 3HAHMM.

B HacTosiee sBpems Bce obnacTu HayKM, BKAIOUAS reoJioOruio,
NepexuBaloT KaYeCTBEHHbIM CKAYOK, CBS3aHHBLIA C HAay4YHO-TeXHUue-
ckon pesontoumnen. Uayuenne aHa Muposoro okeaHa, obwmpHbie
reonoro-reo13nyeckne UCCNefoBaHMs Ha KOHTMHEHTax, BKlouas
AnTapktuay, 6ypenue rnybokux u cBepxrnyBOKMX CKBAMKMH, MO-
AE€NUPOBaHME YCNOBUI 3€MHbIX HEAP, @HANU3 KOCMMUYECKMX CHUM-
KOB — BCE 3TO CMNOCOHCTBOBANO MO3HAHUIO 3EMM B MAHETONOorm-
yeckom acnekrte. B 3emubix nabopatopusx ywe aHanusupyroTtcs
obpasubl NyHHbLIX NOPOA M AeWMBPUPYIOTCS € reonoruyeckmx
nosuumint cHumkm JlyHel, Mapca, BeHepsl, Mepkypus, cnyTHukos
HOnurepa u CatypHa. Mosisuncs 6orateiin matepuan Anst cpasHMTENb-
HOro aHanusa.

Kocmuueckne metopsl npepgocrasunu reonoram borarteiume
cBefieHus, nossonaoume 8 rnobanbHom macwrabe usyuatb cTpoe-
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HUE 3EMHOM MOBEPXHOCTH, peLlaTh BaXKHeNLMne Npobnems TeopeTu-
YECKOW TreonorMM W BbiSBASATH 33KOHOMEPHOCTHM pa3MeweHus
nonesHbix uckonaembix. Ans aHanusa u o6obuieHns npuobperten-
HOM KOCMMYECKMMM MNYTIMKM MHMDOPMALMKM BO3HMKNE Heobxopau-
MOCTb B CO3[13HMM HOBOIO HANPABNEHWS B FEONOrMYECKOM HayKe —
KOCMMUYECKOMN Freonoruu. Yme celuyac MOXHO C YBEpEH-
HOCTLIO CKAa3aTb, YTO eMYy MpPHHAANEeHT Byayuiee Kak B M3yUYEHUM
CTPOEHMUs 3EMHOMW KOPbLI, TaK M B M3yueHumu reosnorum nnauver Con-
HEYHOM CUCTEeMbI.

Cpean MHOMMX NPEUMYLLECTB KOCMHUUECKOM CbEMKM BaXKHEH-
wen sBnsSeTCS BO3MOMHOCTb LWMPOKOro OxBaTa mecTHocTu. Bei-
cokasi 063opHOcTh obecneunBaeT aHanus M3obparkeHUn OrpOMHbIX
nnowanen, NoMy4YeHHbIX NPUM OAMHAKOBLIX YCNOBMSX CbEeMKM. Bbi-
cokasi 0630pHOCTL fOCTUraeTcs 3a cyeT 6OMLLION BLICOTbI CbEMKM
M  WUCMOMb3OBAHMS LWMPOKOYrONBHOM OMNTMKM M  CKAHMPYHOLLMX
yctponcte. Crnepyrouwmm [OCTOMHCTBOM KOCMMUUYECKOM CbEMKM
asnsetcs ee obHbekTUBHOCTL. Ha OAHOM KOCMMUECKOM CHHMMKE
nepes wMccnefoBatenem MNPEACTAtOT rEONIOrMUEecKHue CTPYKTYpb!,
pa3BuTbie HA OTPOMHOMN NNOLLAAHM, KOHTYPbI KOTOPbLIX HE MCKAaMEHbI
reonorom unu kaprtorpacom. CyuiecTBeHHOe 3HaueHue umeeT
NepPUMOAMUHOCTE KOCMHUUECKOM CbEMKM, T. €. nonyyenue m3obpa-
WEHHUH reonoruyeckux ob6bLEKTOB uepes onpeaeneHHbie npome-
HYTKM BPEMEHM, YTO CnocoBCTBYEeT M3YyUEHMIO AMHAMMKM reono-
rMyeckux cTpykTyp. [IperMyLLecTBO KOCMMUUECKOM CbEMKM 3aKnio-
4aeTcs elle M B BO3MOXHOCTM M3YYEHWMS FEONOrMHECKOM CTPYKTY-
Pbl, OTCHSTOW OAHOBPEMEHHO C MOMOLLLIO CreuManLHOW annapa-
TYpbl B HECKOJMIbKMX 30HAaX CREeKTpa.

Kocmuueckon cbemke CBOMCTBEHHbI OnepatusHocTb, Honblas
3 PEKTUBHOCTL M 3HAUMTENbHAS 3KOHOMMUHOCTL. OHa noseonser
AeTanbHO M3yyaTe TPYAHOAOCTYMHbIE PaNOHbI 3E€MHOM MoBepX-
HOCTM. MaTepMansl KOCMMUYECKMX CbEMOK YAOBHbI ewe u Tem,
YTO MX € ycnexom moxwHo obpabartbisate ¢ nomouwsio IBM. lMpe-
MMYULECTBA TAKOW CbEMKHW OUYEBMAHBI, OAHaKO Haubonee onTumans-
Hble pe3ynbTaTbl OHA AA&EeT TOJIbKO MPWU KOMIMIIEKCHOM €€ MCMOofb-
30BaHMM C APYrMMM TPAAMUMOHHBIMM HA3€MHbIMM BUAAMM reono-
ruyeckux pabor.

Kak e kocmuueckas reonorus cnocobcTsyeT NOUCKY MHHE-
paneHbix 6Horatcts 3emnu? M3yueHue KOCMMUECKMX CHMMKOB
MO3BOMIMIIO YETKO BbIAENUTL HECKONbKO TMMOB [EONOrM4ecKux
CTPYKTYpP, KOTOpble HAa3eMHbIMM mMeTofamu nMbBo He yCTaHasnu-
Banuch, MO0 YCTAHABAMBANMCL CO 3HAYMTENbHBIMWU TPYAHOCTAMM.
K HMM OTHOCATCS nNPSMONMUHENHbIE CTPYKTYPbl — IMHEAMEHTSI,
NPOCNEXEHHbIE HA MHOFME COTHM M [aXe ThbICAYU KMIOMETPOB,
u KonbueBble 06pa3oBaHns pasnuuHbix paguycos. Oba Tna reono-
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rMUECK1X CTPYKTYP MHTEPECHbl B TEOPETUUYECKOM M MPAKTMUECKOM
OTHOLLIEHHSIX,

JlMHeameHTbl — 3TO NUHENHble unu nonorue AyroobpasHele
CTPYKTYPbli MNNAHETAPHOFO 3HAUEHMWS, CBS3aHHbIE B Ha4YaNbHOM
3TaNE, 8 MHOrfAAa Ha MPOTSKEHMM BCEM MCTOPMM PAZBUTUS 3EMHOM
KOpbl € rAybuHHbIMM packonamu. OHM yCTAaHABNMBAIOTCS rEONOTM-
HYECKUMM, reOMOPDONOrMUECKMMHU U FEO(PHUIMUECKUMHU METOAAMM,
a tenepb B Honbwom konuuectse OBHAPYIKMBAKOTCSH M HA KOCMMU-
ueckux cHumKax. Npu 3TOM yCTaHOBNEHbI ABE MHTEepecHbie ocobeH-
HOCTHU ux NposieneHus. Bo-nepebix, cTeNeHb M KONMUYECTBO BbiSBAEH=-
HbIX CTPYKTYP 3aBMCST OT MacwTtaba ChemKMu: Yem MeHblue Mmac-
wrab, Tem sipye, OTYETNAMBEE M NPOTSIKEHHEE BbIMNSAANT NMHEAMEH-
Tbl Ha KOCMMUeckux cHumikax. CneposatenbHo, 0OcobBeHHOCTb
KOCMHUUYECKOM CbEMKM 3aKNIOY3ETCS B FEHEepanu3auuum Menkux
feTanen cTpoenus B eguHoe uenoe. Bo-BTOopbiX, coBpemeHHas
reonoruuyeckas CTPYKTYpa, Kak NpasBuno, SIBASETCS CeKyuien no
OTHOLWEHHMIO K NMHEAMEHTaM. DTO CBMAETENbCTBYEeT O TOM, YTO
nuHeameHTsl — Bonee gpesHue obpazosaHus, YEM COBpPEMeEHHas
reonoruuyeckas cTpykTypa. Kakosa e npupofa NMHEaMEHTOB,
BbiAENSieMbIX MO KOCcmuueckum cHumkam? [Moka Ha 3TOoT BOMpPOC
CyLecTByeT HECKONbKO OTBETOB: NEPBbIM OTOXAECTBASET nMHea-
MEHTbI € FNYBUHHBIMU PA3NTOMaMHK 3€MHOM KOPbI; BTOPOM CBS3bIBAET
MX C 30HAMM MNOBLIWEHHOW TPELWMHOBATOCTH M TPETUH paccmaTpu-
B3ET NMHEAMEHTbl KaK NMOBEPXHOCTHbie 0BpasoBaHms.

M3yueHue nMHeameHTOB NOKAa3ano, 4to B 6onbWMHCTBE Cnydaes
OHM CBSi3a@Hbl C PACKONAMW B 3E€MHOW KOpPE M OTOXAECTBASIOT
coboit 30HbI NOBBLIWEHHOW TPELMHOBATOCTH, FAe, Kak WM3BECTHO,
NPOUCXOAMT KOHLEHTPAaUMs BOoNbWMHCTBA NONE3HbIX MCKOMNAEMbIX.
3HAuUMUT, BLISBAAS C MNOMOLULBID KOCMMYECKUX CHMMKOB HOBblE
NMHEAMEHTbI, Mbl YBENMUYMBAEM MEPCNEKTMBbl MOMCKOB HOBBIX
MECTOPOIKAEHHMIA MONE3HbIX UCKOMNAEMbIX.

Apyrum  BaxkHbim OBBLEKTOM, KOTOpbLIM ycCTaHasnMBaeTCs
C NMOMOLLLIO KOCMMUECKMX CHUMKOB, SIBASIOTCS KOMNbLEBbIE CTPYKTY-
pbl. lnametp ux pasHoobpaszeH u konebnetcs B LWIMPOKOM AMana-
30He. Bonpoc O NpoOMCXOMAEHWM MHOrMX M3 HMX [O CUX Mop
octaetcs OTKpbIThim. [TOka ewe TpyAHO onpeAenuTs, SBASIOTCS
nM OHWM cnefamu ApeBHen meTeopuTHOM 6GombBapaMpoBKM, Kak
Ha Jlyne, Mapce u papyrux nnaHerax, OTpaxeHuem rnybuHHOM
CTPYKTYPhl 3€MAM MM NpeAcTaBnsioT coboi KONbUEBbIE PA3NOMBI.
Kakoe w3 obbicHeHuM OKaxeTcs OnuMKe K MCTUHE — MOKaXYT
LanbHEHWMe MCCNefOBaHMS.

OuyeBMAHO OAHO — YTO C MOMOLLBIO KOCMMHUECKMX CHMMKOB
YyCTaHaBNMBAETCS OFPOMHOE YUCNO PaHEE HEW3BECTHbIX KOMbLEBbIX
CTPYKTYP, KOTOPbIM MNPUHAANEXKMT BeCbMa CyllecTBEHHAs Ponb
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OTHOCUTENbHOE

MNMnavets! ConHeuyHOMH
cucTemMbl

B CTPOEHUM 3€MHOMW KOPbl MU C KOTOPbIMM CBA3bLIBAIOTCS HEKOTOPLIE
TMNbI PYAHBIX MECTOPOXAEHUM.

Mporpecc B passuTMn KOCMMUYECKON TEXHWUKM MO3BOMMA BMAOT-
HYIO MOJOWMTM K M3YUYEHMIO reonormm othenbHbix nnaHetr ConHeu-
HOM CMCTEMbI W BbIAENUTL HOBYIO OTPACAL €CTECTBO3HAHUN —
CPAaBHUTENbHYIO MNNaAaHETONOrMWIO, T. €. HayyHoe
HaNpaeneHue, KOTOpPOEe [O/KHO 3aHMMATbCH CPAaBHUTENbHbLIM
@HANU30M reoNoruyYecKoro CTPOEeHUs NnaHer u 3emnu.

Yrto e paet cpasHMTENbHAs MNAHETONOrMs ANS MO3HAHMS
reonorun Hawen nnaHetol?! [pexae Bcero mertofbl CpaBHUTENb-
HOM MNaHEeTONOrMM MO3BOMSAIOT MOHATH MPOUECCHl (POPMUPOBAHUS
NEepPBUUYHON KOPbi 3emnM, ee COCTaBa, PAaHHMX CTagMi pPasBuTUA,
npoueccos oOkeaHoobpa3oBaHus, BO3HMKHOBEHWUS pudTOreHesa,
BYNKaHM3Ma M T. n. Bce 3Tu pgaHHbIE NOMOratoT BbISBUTE HOBbIE
33QKOHOMEPHOCTH pPa3MEeLULEHUS MECTOPOMAEHUNW MNOME3HBIX UCKO-
naemslx B 3emHOM kope. CpasHuTenbHO-NNaHeToONOrMyYeckue
MCCNefOBaHNS CMbBIKAIOTCA C TAKMMM MPOrPEeCcCUBHBIMM METOaMMU
KaK rnybuHHoe ceMcmuyeckoe 30HAMPOBAHME M MPOXOAKA CBEPX-
rny6oKMX CKBaXKWH,

Bo-BTOpLIX, CPaBHMTENLHO-NNAHETONOIMUYECKMI METOSH NOKa-
3an, YTO B pPAa3BUTUM TEKTOHUUECKUX CTPYKTYP NNaHeT 3eMHOMU
rpynnel® MMeeTcs MHOro cXoAHbix 4YepT. Bbino ycranosnewo, uto
BCE MNIGHETbl 3€EMHOM rpynnel MMEIT AP0, MaHTuio u kopy. Kopa
BCeX MnaHeT moxeT BbiTb NOAPa3feneHa Ha KOHTUHEHTANbHYIO,
OKeaHuueckyto u nepexogHyito. lMpumeuatensHon oOcobeHHOCTLIO
BCEX MNAHET 3€MHOM rpynnkl senseTcs ux rnobanbHas acummeTpus,

* K nnaseTam 3eMHOi rpynfbi, KpOMe 3eMau, oTHocsTes Mepkypit, Benepa, Mapc.
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paccrtosHue nnaHeT oT COﬂHLLa

50 80 100

BbIPAXXE€HHAs! B HECMMMETPHMUYHOM PACMONIOKEHUU YUACTKOB KOpPbI
OKEaHUUYECKOFrO MAIM KOHTMHEHTaNLHOro npoucxoxaeHus. B kope
Bcex nnaHeT u JlyHsl ycTtaHOBReHbl cuctembl paznomos. OTuetnuso
BMAHLI TPEUWMHLI PAacTSKEHUS, nNpusBeglume K ObBpasoBaHMIO Ha
3emne, Mapce u Benepe pugrosbix cuctem. Tonbko Ha 3emne
M MepKypuM NOKa YCTAHOBNEHbI CTPYKTYpbI ckaTusa. Tonbko Ha 3em-
ne BbIAENAOTCS CKNAAYATLIE NOSCA, FTMFAHTCKUE CABMIM M LLAPbAXMU.
B panbHellem NpPeAcTOMUT BbISCHMTbL, B UEM K€ MPMUMHA OTAMYMSA
CTPOEHMA KOPbl 3€MNM: CBA3aHA OHA C MOBLIWEHHBIMU PECYPCaMM
BHYTPEHHEeMN 3Hepruu unu obycnosneHa APYrummu NPUUUHaAMM.
O6HapyxeHue gpeBHUX BYNKAHOB Ha Mapce u COBPEMEHHOTO
BYNKaHW3Ma Ha cnyTHuke HOnutepa Mo nokaszano obuwHocTte npo-
ueccos auddepeHumaumm BelLECTBa, CTAHOBNEHMS nutocdepsl
M ee nocneaylouwmnx npeobpazosaHuit. [MoxoxkMmu oOkasanuce
Aaxke dopMmbl BynkaHuueckux annapatos. C Apyrowd CTOPOH®I,
M3yyeHue meTeopuTHbix Kpatepos JlyHbl, Mapca u MepKkypus
NPUBAEKNO BHMMAHME K NOUCKAM MOoAob6HbIXx obpaszosBaHui Ha
3emne. CeHuac yrxe BbisiBNEHbl MHOrMMEe [AECATKU [OCTOBEPHO
AOKA3aHHLIX APEBHUX METEOPUTHLIX KPaTepos — actpobnem,
ANAMETPOM A0 COTHU KMIIOMETPOB.
CpaBHUTENLHO-NNAHETONONMUYECKMA MEeTOol, MMEET NpPaKTuye-
CKME acnekTbl NPUMEHUTENLHO K reonoruu. [Npoxukas sce raybixe
B HEApPAa B MOMCKAX PYAHbIX 3anN€Xemn, reonoru TecHee CTanKuBaroTCs
¢ npobnemamu CTaHOBNEHUs HadanbHOM Kopbl. Hameuaetcs ces3b
PYAHbLIX MECTOPOXKAEHUW C DNEMEHTAaMU CTPOEHUS KOMbUEBbIX

CTPYKTYp.



MoToncpTperts nNnaHer

OpHuM 13 Beayuwmx METOAOB M3yUeHMs MNNAHET 3EeMHOM rpynnsl
n JlyHel aBnaetcs uHTepnpeTtaumus CHUMKOB NOBEPXHOCTH — CBOEro
poAa (OTONOPTPETOB, Ha KOTOPLIX YETKO BMAHbI BCE OCOBEH-
HOCTH penbeda M CTPYKTYpbl, AOCTYMHble ANAS [E€ONOrMYECKOro
Aeuwmdppuposanusa. B reonoruueckux mccneposaHusx aspocgoro-
CHMMKM [laBHO YXe HaxoA4AT camoe Lumupokoe npumerernue. OaHum
M3 MHMUMATOPOB PAa3BUTMA 3TOrO HaMpaBNeHWS MCCRefOBaHWUM
6bin akagemuk A. E. MepcmaH. B nocnesoeHHble rogbl B CBS3M
¢ notpebHoCTsMMU cTpaHbl B BbicTpeinem BbISBAEHMM MMUHEpPasnb-
HbIX pecypcoB bblaM co3faHbl cneuManu3MpoBaHHbIe a’poreono-
rMyeckue sxkcneguumu. Yke B Te roasl Haf 3aCHEXeHHbIMM xpeb-
Tamu Antas u BeckpaiHen Tairon DBEHKUM MOMKHO Bbino yBuaeTs
camoneTtel C HAAMUCLIO «A3poreonorus» Ha grosenske.

Kocmuueckue cHMMKM 3eMHOM NOBEPXHOCTU Cpasy e nNpu-
BNEeKNM BHMMAaHWe reonoros. Ha Hux ypanocs yBupaeTtb LEnMKOM
KPYMHbIE PEeruoHbl, CKNaauaTtble Mosca, 30HbI PA3NOMOB — MMraHT-
CKMUX TPELUMH B 3eMHOMN KOpe, cBOeoBpasHble KONbLEBbIE CTPYKTYPbI
nonepeyHMKOM B [ECATKU U COTHU KMNOMETPOB. A3POGOTOCHUMKH
M KOCMMUECKME CHUMKM CTanu TAKMMMU HHE HEU3IMEHHBLIMM CMYTHHU-
KaMKU reonora, Kak reonorMyecKMin MOMOTOK M TOPHBIM KOMmNac.
B 3aBucumoCTM OT 33484 B reonoruuyeckux MUCCNefoBaHMAX Npu-
MEHSIOTC CHUMKM BCero MmaclutabHoro psfAa, Koraa cbemka
BefleTC C MCKYCCTBEHHbIX CHYTHMKOB 3€Mnu, MUAOTUPYEMbIX
KOCMHUecKux kopabnei u opbuTanbHbIX CTAHLUMUNA, CAMONETOB Ha
pasHbix BbicoTax. [loatomy uHorga roeopst 06 «3Tarkepke» —
Habope CHMMKCB pAa3HOM [ETanbHOCTH, WAM pPasHblX YPOBHEH
reHepanu3aumm.

CHuMKM rnobanbHoro yposHs 6binu nonyueHsl ¢ aBTomartuye-
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CKMX MENMNAHETHbIX CTaHuMi cepumn «30HA» M MUAOTUPYEMBIX
kopabnei «Anonnow», yxoauswux B ctopoHy Jlynsl. Ha 3Tux
CHMMKAaxX UenuKom BuAEH Becb 3emHon wap. OpHako 6Gonbwas
4acTb €ro MOBEPXHOCTWM BCerfa 3aKpbiTa 06nauHbiM MOKPOBOM.
Yawe us-nop obnakos soictynator CesepHas Adpuka, Cpepam-
3emHOoMmopee, ApaBus, panoHsl bnumHero Boctoka u Cpepxen
A3uu. Ha TakMx CHMMKax YETKO MPOCAEMMBAIOTCH CTPYKTYPbI
Anbnuicko-N'MManainckoro cknagyatoro nosica, BbiAensaoTCs NpoTs-
EHHble NMHEAMEHTbI, B KOTOPbIE FPYMMMPYIOTCS MeNK1e pPa3spbiBbl
M 30HbI TPEWMH B 3€MHON Kope.

CHMMKM KOHTMHEHTANLHOrO YPOBHS OXBAaTbIBAlOT 3HAYMTENbL-
Hble 4acTu KOHTMHEHTOB. MX MonyuyaroT C aBTOMATHMYECKMX MCKYC-
CTBEHHbIX CMYTHWMKOB, MPefHa3HaYeHHbIX B MEpPBYIO oyepeab ANs
MEeTEeopOoNoruyecknux uenen, rnaskbim obpaszom pans  u3syde-
Hust obnauyHoro nokpoea. B CCCP 370 cnyTHUKM CUCTEMBI
«Meteop». HecmoTps Ha cBoe Ha3HaueHME, 3TM CHMMKM OKAa3anuchb
MHTEepeCHbIMM M Ans reonoros. [pu manom paspeluexHun — BCero
1—2 KM Ha MecTHOCTM — Ha OBLWMPHBIX NPOCTPAHCTBAX nNpu
oTcyTcTBUM 0BNaKkoB HAa CHMMKAx OTHETAMBO AeluncbpHupyroTcs
KPYMHblI@ YepTbl rE0NOrMYEeCKOM CTPYKTYPbl, B TOM YMUCAE TUraHT-
CKME Pa3noMmbl, CKAaA4aTble 30HbI M KONbUEBLIE CTPYKTYpbl. DTH
CHMMKM — LIEHHbIH MaTepuan AN TEKTOHMYECKOro pPanoHMpOBa-
Hus. bnaropaps ad¢dekty reHepanusaummu, Ha Hux Kak 6bl npo-
CTYnatoT rnybuHHbIE CTPYKTYPbi 3€MHOW KOPbl. JTO sIBNEHME AaXKe
6bINO HA3BAHO «MNPOCBEUUBAHMEMY», MAU KPEHTFEHOCKOMUUHOCTLIO»
MENKOMACWITA6HBIX KOCMMUYECKUX CHMMKOB, XOTSt 3TW MOHSATHUS
M HE COOTBETCTBYIOT KAaKMM-TMEO (DUIMUECKUM SIBNEHUSM.

Cnepyrouiuin  ypoBeHb OBbLIYHO Ha3bIBAOT PEruoHanNbHbIM.
PasHble uccnepoBatenu npepnaratoT HECKONbKO OTNAMUHbIE FPaHMLbI
MO NPOCTPAHCTBEHHOMY PAa3PELLEHMUIO ANt CHUMKOB 3TOrO YPOBHS
reHepanusauum. Hanbonee 4acto B COCTAB TAKMX CHWMKOB BKIO-
4aloT M306paMeHnss 3eMHOM MNOBEPXHOCTH, Ha KOTOPbLIX HA MECT-
HOCTH BMAHbI AeTanu pasmepom 50—250 m. bonbuwoe yucno Takmx
CHMMKOB MOMyYEHO C MNMNOTUPYEMbIX KOCMUYECKMX Kopabnen
M opbuTanbHbix HayuHbix cTaHumi. Hanpumep, co cravuyumn «Ca-
noT-4» CbemKa BbINONHRANACk CTauMOHapHbIMKM kKamepamu KATI-140
M ®OMC-80. Ona npoeogunace B OPMEHTUPOBAHHOM pPEXMME,
T. €. TOraa, Korga onTuYeckMe ocu annapartos Bbinu HanpaeneHsl
CTPOro NEepneHaMKYnsipHO K 3eMHOM nosepxHocTu. Kamepa
KAT3-140 wupokodopmaTHas, C OUEHb BLICOKMMH ONTHHECKHUMMU
xapaktepuctukamu. bnaropaps BbicokoMy KadecTBy Heratusos
BO3MOXHO nonyyeHue (POTOCHUMKOB C MHOFOKPATHbIM YBenuue-
HUEM.

Kamepa ®MC-80 npepcrasnser coboi 650k u3 ueTbipex
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Brupa 3emnm ¢ Bbicotbl 7000 km
(AMC «3oHa-7»)

¢oTtoannapartos, paboraswmnx ogHosBpemeHHo. bnarogaps Habopy
MNEHOK W CBETOMMNLTPOB KaMAbIA annapar Mor nony4yats usobpa-
KeHMe B onpefeneHHOW 30He crnekTpa. Takum cnocobom Bechb
¢oTorpacmyeckmin AuanasoH 6bin kak Bkl paspesaH Ha TPM YacTH.
MOTOCHUMKM € MUHUManNbHbIMM anuHamu BonH (500—600 Hm)
OKasanucb HanMbonee MHTEPECHbBIMM AN U3YyYEHUS MENKOBOAMM
wenb@ga, Tak KaK Ha HMX MpocTynaer pensed AHA Ha HeBonblMx
rny6uHax, BMAHBI TaK HasbiBaemble MOABOAHbIE NaHAWadTel.
CHumkmn cpepHen 30Hbl (600—700 HM) SBMNMCE OCHOBHBIM MaTe-
pUanom Ans pacliMpPOBKM rEONOrMYECKOro CTPOEHMS BO MHOIMMX
ropHeix panoHax. B psge mectHocteln ocobeHHO 3 deKTUBHLIM
OKAa3al0Cb UCMNONb30BaAHME CHUMKOB C AnnMHamu BonH 700—850 Hm,
KOTOPbIE 3aXBaTbIBAIOT BAMMHUA MHPPAKPACHLIN AMANE30H, HEBUAM-
MbIM yenoseyeckomy rnasy. Ha HMX pe3Ko BbIAENStOTCS MECTHOCTH
C MOBLILUIEHHOW YBNAXHEHHOCTLIO, BUAHA BCS CUCTEMA AAXKE CAMbIX
HE3HAUUTENbHbIX BOJOTOKOB. TaKMe CHMMKWM — LE€HHbIA marepuan
ANS rMApPOreonoros, MeNMOpPaTtopoB, chneurManucTos B obnactu
uHxxeHepHon reonoruu. OHuM oOkasbiBaoT Honblyto Nomowb Mpu
pacwmndposke rayBUHHOrO CTPOEHWMS PAaBHUHHLIX TEPPHUTOPHH,
rae 0cob6eHHOCTH CTPOEHUs FrOpHbIX NOpoa Ha rnybuHe nonyyaroT
oTpa)keHne B naHawadgTe. YereepThi annapar B 3TOM cucTeme
6oisl 3apsKEH LBETHOW AMAMNO3MTMBHOM MIESHKOM C Tem, 4TObsl
nonydyate n3obpaxeHue MNOBEPXHOCTM 3€MNM B LBETaX, BIU3KMX
K €CTEeCTBEHHbIM.
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bonbwoe mecto B paboTe 3kunaken opbuTanbHbIX CTaHUMK
yaensetcs (oOTOChbeMKEe C MNOMOLULLIO PYYHbIX Kamep. Takas
CbeMKa BLIMONHAETCA Yepes3 MINIOMMHATOPLI cTaHuuu 6es npeasa-
PUTEABHONO OPMWEHTUPOBAHMS WM B PEXMME [PAaBUMTALUOHHOMN
ctabunusaumm, Korga CTaHuMs OPMEHTMPOBAHA CBOEW OCbO B CTO-
poHy 3emnu, coxpaHss TaKoe MOMOoXeHue [NUTeNbHOe BpeMms.
CHUMKM NPM DTOM MOAYHAOTCH NMPEUMYLLECTBEHHO NEPCMNEKTUBHBIE.
CaMW KOCMOHABTbI B COOTBETCTBMM C MPOTPAMMOM MCCNEeA0BaHWM
BLIBUPAIOT ClOXeThbl CheMKM M onpegenstoT Hambonee 6naronpu-
ATHble ycnosus oTorpadmposanus. lpu anutensHon pabore
3KMMNaXa HAKANMMBAETCS LEHHbIM MaTepuan No YCIOBUSM KOCMM-
UECKOW (POTOCHEMKM FEONOMMUECKUX U APYIUX NPUPO/AHBIX 0BbeK-
toB. OcobeHHo Bonblias paboTa NO CbEMKE PYUHbIMU Kamepamu
6bina BbINONHEHA KOCMOHAaBTaMK Ha ctaHumumn «CantoT-6». B pesynb-
tate cvemok HO. B. Pomanenko, . M. Ipeuko, B. B. KosaneHka,
A. C. Usanuenkosa, B. A. Jlaxosa, B. B. Promuna, B. . CasuHbix
nonyyeHbl ThICAUYM KOCMMUYECKMX POTOCHUMKOB, 3anevaTneslunx
Pa3foMbl M KOMbLEBbIE CTPYKTYPbIl, By KaHbl, MPUXOTNIMBO U3OrHY-
Thble B CNOXHblE CKNaAKM NNactbl ropHbix nopof 8 3arpoce u Boi-
cokom Artnace u cnegbl otctynavus Kacnus. bonewoe sneuyatne-
HME OCTaBASIET CHMMOK [a30BO-NENNOBOro wWneida BO Bpems
nssep>keHus BynkaHa lopenbin Ha Kamuatke. CHMMKM npepcTas-
natoT ocobbii MHTEpec AnNs Lenen CpPaBHUTENbHO-NIAaHEeTONoru-
yeckoro aHanusa. Ytobel yb6eantbcs B 3TOM, AOCTATOYHO NONIOXKMUTL
psAOM CHuMKM BynkaHa Onumn Ha Mapce M NOTyxwero BynKaHa
Omu-Kycn B8 naropse Tubectn, B ueHntpe Caxapbl. 2Tu ByNKaHW-
YeCcKMe COOPYMEeHUS OKAa3afiMCb YAMBUTENLHO MOXOXKUMM.

CHMMKaMK [OEeTanbHOro YPOBHS SBASKOTCS MHOrO30HAaMbHbIE
¢oTorpacdmum, nonydeHHbie KocmoHasTamu B. . BbelkoBckMm 1
B. B. AKceHOBbIM C TMMIOTMPYEMOrO KOCMMYECKOro Kopabns
«Co103-22». OHu 6binM BLINONHEHBI C NOMOLLBIO Kamepbl MK®-6
B npouecce 3kcnepumeHTta «Pagyra» B pesynbrate mexayHapoa-
Horo coTpyanuyectBa ydenbix CCCP u 1P B pamkax nporpammebl
«UHTepkocmocr. CbemKa NPoU3BEAMNACE B LUECTH 30HAX CNEeKTpa.
Ha cHumkax, nonyueHHbix npu 6naronpusaTHbIX YCNOBMSX, BUAHbI
Aetanu pasmepom nopsaka 15 M Ha MeCTHOCTU. 3T matepwuansi
npurogHsl Ans o6paboTKM C NOMOLWLIO OMTMKO-3NEKTPOHHbBIX
cpeacte u OBM kak B aHanorosoM, Tak M B UudPOBOH Gopmax.

Euie 6onee pertanbHble CHMMKM MOMYHAtOT C MOMOLLLIO CAMO-
netos. MNpu BbicoTe noneta 6bonee 10 kM aspodoTocbemKa CuMTaeT-
cs BbicoTHoM. Ee macwrab sapbupyer B npepenax 1:200 000—
1:100 000. C Nnomowbio HU3KOMETSLMX CAMONIETOB M BEpPTONETOE
MOJHO MOMyYMTb CHMMKM nNpakTtudeckn ntobon Heobxogmmon
AETanbHOCTH, Ha KOTOPbIX ByAyT BUAHLI fa)Ke OAMHOYHbIE [epeBbs
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M KpynHble kamHu. Hapsay ¢ oBbluHbIMKM a3poOTOCHMMKAMMU BCE
6onee WMPOKOE NPMMEHEHWE MONYYaltoT PAaAMONOKALMOHHLIE
M306paKeHUs U CHUMKKU B MHADPAKPACHOM TEMNOBOM AManasoHe,
NnonyuYeHHble C MOMOULLIO Tennosu3opos. UHppakpacHas cbemka
OCHOBAHA HA M3yYEHWMM TEMNNOBbIX KOHTPACTOB WM NpPMUroaHa Ans
pacnosHaBaHus reonoruyeckux obwvextos. OcobeHHo 3 eKTUBHO
€e MCNoNb30BaHWE MNPW M3YUYEHWM PAMOHOB C AKTMBHOM BYNKaHuYe-
CKOW [,eATENbHOCTLIO, MPHU MMAPOreoIOrMYeCKUX U MHIKEHEPHO-TE0-
NOrMYECKMX MCCNEAOBEHMSAX, MPHU NOMCKAX FPYHTOBBIX M NOA3EMHbIX
Boa. PaguonokaumonHas cbemka moxer b6biTb oOcyuwiectsneHa
B ntoboe Bpems cyTok u npu moboi noroae, Tak kak obnayHocTsb,
TYMaH M OCBELLEHHOCTb HE BAMAIOT HA MPOXOMKAEHWE PAAMOBOIIH.

B uenom reonoru cenuac obecneueHbl HGonbwmm Habopom
pa3zHomacwTabHbix M306paXkeHuin 3eMHON NOBEPXHOCTH, MNONYYEH-
HbIX K TOMY € B pa3nuuHbIX 30Hax cnektpa. Cneyunanuct 8 obnactu
reonorMyeckoro AewndpPUPOBAHUS YBEPEHHO BbIAENSET Ha HUX
Pa3NOMbl, KONbLEBbIE CTPYKTYPbl, TPELWIMHbI, CNOM FOPHBLIX NOPOA,
BY/IKaHb! M 1ABOBbleé MOKPOBbI — BCe MHOroobpasme pasnnuyHbIX
reonornyeckux obbvekTos. HakonneHHblt onbiT ucnonb3yertcs Ans
pacwiMdpoBKMU CHUMKOB APYrMX NNAHET, XOTs Ha MX oTonopTpeTax
BbISBNSIETCA HEMANO 3arafloMHOro, Haf YeM YUYeHbIM MPUXOAMTCS
3aA4yMbIBaTHCS.

Kak obecneuenbl cHumkammu gpyrue HebecHble Tena, Yem OTnm-
yatoTcs ux ¢gotonoptpetsl oT 3emHbix! HauHem c JlyHbl, Tak Kak
6naropaps 6nmusoctu k 3emne oHa Bbina AABHO y)ke AOCTYyNHAa Ans
¢oTorpagmpoBaHms ¢ nomouybto Teneckonos. Co spemer Nanuneo
lFanunes MHoroumcneHHble uccneposatenn Habnoganu, a B pgans-
HeHwem u ¢oTorpacduposanu Buaumoe ¢ 3emnu nonywapue
JNyHer. U3 nyuwnx dpotorpacgui, nonydyeHHsix Hanbonee coseplueH-
HbIMM MHCTPYMEHTamm Beaylmx obcepsatopmit, cobpausl poTorpa-
¢myeckmne artnacel. [ns suAaumoro nonywapus 6binmu coctasneHs!
pasnuyHble KapTel, BANOTb A0 maciwrtaba 1:1 000 000, a Takxe oTo-
KapThbl.

CHumkm  JlyHbl MHOrokpaTtHo pgewngpupoBanucb, B TOM
uyucne u c reonormdecknux nosmumuin. Ocoboe BHMMaHME yaensnocs
NPOUCXOMAEHMIO MHOMOUYMCNEHHbIX KPAaTEepPOB, KOTOPbIM MPUMM-
CblBANOCb KAK METEOPUTHOE, TaK M BYNKAHMUECKOE NpoMC-
xoxgeHne. TemHble MNOKPOBbI B NYHHbIX MOpPsX 6HonbLIMHCTBO
uccneposatenen JlyHbl MHTepnNpeTMPOBanu KaK MOTOKM 3acTbiBLUEN
6a3anbTOBOM NaBbl, XOTS BbLICKA3bIBANMCb M APYrMe runoTessl.
Hanpumep, T. Tong cuutan ux ckonnexnmem nbinm, a k. BunecoH —
3actbiBWMMK Butymamu. bbinu eBBepernl pawe ocobble HaseaHus
ANs npepgnonaraemsix fyHHbiXx nopopg. Tak, ceertnbie nopogbl
NYHHbIX matepukos 6binu HassaHbl [hk. Cneppom nyHOPUTOM, a
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Buamuman cropona flyknl — 3anus Pagyru Oxeawa Bype
Oruertn+Bo BMAHO, KAK MONIOAbIE NasOebi€ MOTOUHH 6azanbTon nepekpsisaoT
ApeBHWE KpaTepHpPOB&HHbIE MaTepuKoBbIe NCBEPXHOCTH

TemHbie obpa3zoBaHna mopen — nyHcbaszon. Ha naubonee cosep-
WiEHHbIX TENECKONMMUYECKMX POTOCHUMKEX BMAHbI AE8TaNnn Pa3mepom
800 ~ Ha NyHHOH MOBEPXHOCTH; Npm HabnlOJEeHUsX B8 TenecKonst,
0coBEHHO Ha BbICOKOTOPHbIX 06cepaaTtopusx ¢ 6onbLIOK NPo3pay-
HOCTBIO aTMOcC(epsl, YAaBanock ¢urrcuposats obbekTel 40 500 m
8 NonepeuvHMKe.

B pesynbtate noneTtoe aBTOMATMUECKMX M MMAOTUPYEMBIX
CTaHUMK MONYYEHO MHOMKECTBO CHWUMKOB AYHHOM MOBEPXHOCTH
CaMoOi pasfnMuYHOM AEeTanbHOCTH, B 3eMHble nabopaTtopuu f[ocTas-
NeHbl COTHH KMNOrPamMMOB NYHHbLIX NOPOA, Ha noeepxHOCTH JlyHsi
BbIMONHEHbI NepBble reonoruyeckue mapupytoi. OcTaHOBMMCSA NULLb
HA rNasHEMWMX BEXax 3TUX BbigalOWMXCs wccnenosaHnn. OpHon
M3 BaXKHEHMWMKX 3a4a4 uccneposarui JlyHsl ¢ nomowsio AMC® 6uino

* ABYCMATHUECKAR MEXNNAHETHAas CTaHUMSA.



nony4YeHMe CHMMKOB ee oBpaTHOM CTOPOHbLI, HEBUAMMOMN C 3emu,
O CTPOEHMM KOTOPOW BbICKa3blBANMCh Camble pPasnuuyHbie FUno-
tesbl. B 1959 r. AMC «JlyHa-3» BbinonHuna dortorpaguposaHue
6onben uvact obpaTtHoM cTOpoHbl JlyHbl € NAOWAAbIO OKOMO
10 mnH. kM’ Bbino ycTaHoBneHo, 4To oBpaTHas CTOpPOHa 3aHATa
B OCHOBHOM MAaTE€pPHMKOBbIMM OBnacTamu CBETAOM OKPACKWU C Ma-
NbIM YMCNIOM MOPCKMX BnaguH. MccnenoBanHnsa B 3TOM HanpasneHuu
6binu npogosmkensl B 1965 r., KOTOPbIN O3HAMEHOBANCH YCMELHbIM
3anyckom B cTopoHy JlyHbl cravumm «3oHa-3». B pesynbrate
¢ pacctosHus okono 10 Tbic. km 6bina cpoTorpacdpmposana 1/3 no-
BepxHOCTH obpaTtHoro nonywapus flynbl. Ha cHumkax 6binu BuAHbI
KpaTepbl pPasHbiXx PasmMepoB, MPOTAKEHHbIE LENOYKU KpaTepos,
KpynHble TpelwmHbl. He noaTsepAmMamMcb runoTtesbl O PassBUTUM
CNOWHOrO NOSICA MOPCKWUX BMagMH M O Hanuuum Ha obpartHoin
ctopoHe npegnonaraemoro Okeana AntTunogos. B uenom obpar-
Has CTOPOHa €CTECTBEHHOTO CMYyTHUKA 3eMnu nepecTtana OCTasarThCs
3araiKon ana yenoseuvecTsa.

B 1964 r. nosepxHocTtn JlyHsl gocturna cranums «Penngxep-7».
Ona cosepumna nocagky B Mope MosnanHom. Ctanums npousso-
AMNa cbeMKy ¢ NpubnmikeHMem K MOBEPXHOCTH, BNAOTb AO BLICOTHI
480 m. Ha nocnegHem cHnmke Ha nnowagm 50X30 m pasnuuatotcs
o6uekThl o 0,5 m B nonepeunuke. Cneaylowme annapatsl npuny-
Hunuce B Mope CnokoncTteus u 8 kpatepe AnbdoHC.

Ha cnepyowem stane 6binu nonyueHsl f[eTanbHble CHUMKM
HenocpeAcTBEHHO Ha camom nosepxHocTn JlyHsl. 3 dpespansa 1966 r.
asTomarnueckas craHumus «JlyHa-9» Bnepsble coBepluMnia MSArKyto
nocagky Ha BoctouyHou okpanmHe Oxeana Byps. CraHums nepepana
KPYroBble NaHopambl NIyHHOW MoBepxHOCTH. Ha Hux BuAHbI menb-
yaWlume feTanu CTPOEHWUs FPYHTa, OTAenbHbie KamHM, Hebonblume
Kpatepbl. B 3Tom e rogy Ha okononyHHyto opbuty 6bin BoigegeH
nepebId  MCKYCCTBEHHbIM  CMNYTHMK — aBTOMATHM4YECKAas  Hayu4Has
craHums «JlyHa-10». 2 urons 1966 r. markyto nocagky 8 Okeane
Bypb B65u3n kpaTepa MnencTun cosepLUMn KOCMHUUYECKHMM KOpabnk
«Cepseiop-1». Mpu cbemke Ha noBepxHOCTH BbinAn MCNONb30BaHLI
CBETOMMALTPLI, YTO NO3BOAMAO BOCAPOM3BECTM LBETHble n3ob6pa-
wenuns. MosepxHocTs JlyHbl OKasanack cepo-KOPHUHEBOM.

B oktsbpe 1966 r. Ha opbuTy nckyccreedmoro cnyTHuka JlyHsl
6bina BbiBegeHa ctaHums «JlyHa-12». Ona BoinonHuna gortorpacgpm-
posaHue oTaenbHbix yuacTkoe Mopsa Joxaewn c soicotsl 100—300 km.
Ha chumkax BugHbl getanm penbeda nonepeunHmukom 15—20 m.
Bbinu ycTaHoBnEHbl NOBbLILWEHHAS KOHUEHTPALUMS MENKMX KpaTepos
B paWoHe CBeTnbiX fy4yeH, OTXOAAWMX OT Kpatepa ApucTapx.
B 3Tom ke roay B pesynbTate MArkon nocagku ctaHuum «Jlyna-13»
6b1M M3yueHbl cBOMCTBA rpyHTa B panone OxeaHa Bypb. B 1968 r.
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NosepxHocTb KOM P Yronua Ha Mapce

ctaHums «3oHA-6» nposena cdoTorpaguposaHme JlyHsl ¢ paccTos-
Huit 11 m 2,5 Tbic. KM, ycnewHo BosspatueliMce Ha 3emnto. B no-
cneayrouime ABa rofa € NOMOWbLIO cTaHuui «30HA-7» n «30HA-8»
6bink nonyueHbl useTHsbie ¢oTtorpagum JlyHsl € pasnamuHbiX pac-
CTOSIHUM.

Bonbwoe uncno cambix pazHoobpasHbix CHUMKOB Ha MOBEPX-
HOCTM JlyHbl BbINO NONYYEHO AMEPUKAHCKMMM acTPOHABTAMM MpPM
BbIMONHEHUM MPOrpammbl «AMNOMNOH», @ TaKKe C aBTOMATHHECKMUX
camoxofaHbix annapartos «JlyHoxog».

PesynbTtatel AewudpupoBaHus cHUMKOB JlyHbi nonyumnm
obocHOBaHME NyTem CpaBHEHWS C AaHHbIMKM O COCTaBE rOPHbLIX
nopoga, obpasubl KoTopbix BbIM AOCTaBAEHBI KAK GMEPHMKAHCKMMM
acTPOHABTaAMM, T@K M COBETCKMMM aBTOMATMUECKMMM CTAHUMAMM
cepumn «JlyHan.

Mapc npepactasnser coboi cnoxkHbin O06BLEKT AN M3ydeHus
C NOMOWbIO 3eMHbIX Teneckonos. KapTbl 3TOM NnaHeTbl, OCHOBAaH-
Hble Ha PUCYHKax u OTOrpadusx, BbINOMHEHHbIX € MOMOLLLIO
Teneckonos, 6binu oOueHb HecoBeplweHHbl. BrnonHe otueTnuBO
Ha HUX M306pakanucb NONsSPHbIE WAaNKW, TOrAa Kak MHorue pge-
Tanu CTpPOEHUs MOBEPXHOCTH BbiAenanuce HesicHo. OcHosHble
AeTanuM Ha nosepxHOCTM Mapca nonyumnu HaMMeEHOBaHWUS MOpEH,
sanueos, osep, 6onot, pasHuH, 6oposga, kaHboHos. ObiuenssecTHa
ANMTENbHAs AMCKYCCUMA O HaNMuUMM M NPOMCXOMAEHUM «KAHANOB»
Mapca.

HecmoTps Ha HecoBeplueHcTBO KapT Mapca, cocTaBfieHHbIX
Ha OCHOBE Teneckonuuyeckux Habno geHun, HeOAHOKPATHO NPeANPU-
HUMAaNUCb MNOMBLITKM MX MCTONIKOBAHMUS C FEOMIOMMYECKMX MO3MLUMMK.
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Hosbit 3Tan uccneposaHuin Mapca ¢ NOMOLWbLIO KOCMHYECKUX
annapatos Hauancs B Hosbpe 1962 r., korna AMC «Mapc-1» crap-
TOBana B CTOPOHy 3TO# nnaHeTui. [epsblie cHMmkm Mapca Bbinu
nepeganel AMC «MapuHep-4» 8 1965 r. Ha Hux yaanoce otaewndg-
pUpoOBaTh, B 4acTHOCTH, BonblIoe UMCNO KPATEPOB MOMEPEHHUKOM
5—20 um. B 1969 r. c aBTOMaTH4ECKMX CTaHUMI MONYy4YEHO
3HAUMTENBHOE YUCNO CHHMKOB MOBEPXHOCTM 3TOMW MNaHeTsi C pas-
pewenunem go 0,5 km.

B 1971 r. okpectHocten Mapca pocturam AMC «Mapc-2»,
«Mapc-3» u «Mapurep-9». Cnyckaembiin annapar crariuin «Mapc-3»
cosepuwiMn NOCagKy Ha noeepxHocTe nnaHetel. OgHa w3 nepe-
UMCNEHHBIX CTAHUMIA CTana HCKYCCTBEHHBIM CryTHuKOM Mapca,
nepenas 6Honbwoe uKCNO CHMMKOB [OBEPXHOCTM pa3HOW Ae-
TanbHOCTH. DT CHUMKM SBKMAKCL OCHOBOK AN COCTEBEHMS TO-
norpauyeckoi KapTbl BCEH MOBEPXHOCTH nnaHeTel. OWu no-
380nunM 06HapyxKuTh Bonbioe YUCIO KPATEPOB, TPEULMH, BY IKaHU-
YECKMX annapaTtos, BbiBMTb OCHOBHbie YepTeli penbeda, npefocra-
BUE uccnegoBatensm boraTeiit maTepman ANS aHanusa reonorumn
nnaxer.

B 1974 r. okpectHocTen Mapca pocturam AMC «Mapc-4»,
«Mapc-5», «Mapc-6» n «Mapc-7». C nx nomouwbto Guinu nonyueHs!
CHUMKM NOBEPXHOCTH C BLICOKMM pa3speuterinem. CraHumusa «Mapc-5»
CTana MCKYCCTBEHHbIM CMYTHMKOM NJIAHETbI, @ CMyCKaeMmbiid annapat
cTakuMmn «Mapc-6» coBeplIMn MSrKYIO MOC3AKY Ha ee nosepx-
HocTb. B 1976 r. k Mapcy nopgownu ctaHumm «Bukuur-1» u «Bu-
kuHr-2». Ux nocapouHsle 6n0kM onycTMamMCb B ABYX Pa3fMuUHbIX
paftoHax. Ha naHopamax nNoOBepXHOCTHM, NEPELEHHbLIX ITUMMK CTak-
UMM, NPEACTABAEHBI YHAaCTKM NECUYaHBIX MYCThiHb CO MHOXECTBOM
yrnosaTteix kKamHen. Boin onpegenex coctae nopos, KOTOpLIA AaeT
OCHOBaHMue TnNpeAanonaratb pPacnNpPoOCTpaHeHue MONEBLIX LINaTos,
AMPOKCEHOB, ONMBIHA M MAbmeHUTA. KPaCHOB&TLIN OTTEHOK Nosepx-
HOCTM OBBACHAETCA PA3BMTHEM COELMHEHMH Henesa: retuta M
NUMOHMUTA.

CueHb KWHTEPECHBIMM OKA3aMIMCb TAKKE CHUMKKU CNYTHUKOB
Mapca — Moboca v [letrmoca. Mpusnexaswas sHMMaHue nucare-
nen-gaHTacToB runotesa o6 MCKYCCTBEHHOM POMCXOMAEHMM
3TUX CMyTHUKOB HE NOATBEPAMNAECH. 3aTO GbINO HAlEeHHO YCTAHOB-
newo, uto Moboc u fleimoc — rabibel nonepeurinkom okono 20 km
HEMpaBMAbHOK, YrnosatoW (POPMbI, TYCTO YCESHHblE KpaTepamu.
CHumKkKn cnyTHmkos Mapca 6binnm nonydexbl MNpu nocneaytouiem
Mx u3syueHun. [pebHM Ha ROBEPXHOCTM PAaACCMATPMBAKCTCS Kak
cnepabl COyAapeHWMM M CKanbiBaHWR MPM CTONIKHOBEHUAX C TeNamM
actepomfHbix pasmepoB. Kpartepbl Ha 3TMX CHYTHUKAX MOTM
obpazoBaThCsi TONBKC 338 CYET YRAPOB METEOPMTOB, Tak KaK Mo-

20



MoBepxrHocTs MeprypHUs

OT14yeTnuBO BMAHLI METEOPMTHbIE KPaTepbl PasNMUHLIX reHepauui M pasmepos

AobHble rabiBbi He MmoryT obnagate BHYTPEHHEH AaKTUBHOCTHIO
M COOTBETCTBEHHO BYyNKaHM3MOM. YcTaHOBneHue kpatepos (aua-
MeTpoM A0 6 KM) Ha MOBEPXHOCTM CAYTHMKOB Mapca — OfAMH
M3 BaXHbIX [OBOJOB B MOMAb3y METEOPMTHOrO MPOUCXOMAEHMUS
KPaTepOB Ha NNAHETaX M MX CRYTHWUKaX.

Ao nocnepHero BpemeHn Mepxrypui OCTaBancs CamoW 3a-
rafjo4yHOM nnaHeToN 3emHoOM rpynnbl. M3-3a cnoxHocTu Habnwope-
H1M C MOMOLLLLIO 3€MHBIX TENIECKOMOB KapThbl M 3apUCcOBKM MepKypus
6binM KpalHe CXeMaTHUYHbI M MNOXO COrNacoBbLIBANMCE MEXAY
coboi. Ha 3Tux pucyHkax OBbIUHO BbIAENANUCH NULL TEeMHbIE
NATHA M NKHUM HEMPABUNILHON (POPMBI.

C HaYanOM KOCMUUYECKOM 3Pbl NOSBMNACE BOZMOXHOCTb M3YUMuTh
Mepkypuh no kocmuueckum cHumkam. Kocmuueckas craHums
«Mapurep-10» tpuxkabl obnetena Mepkypui (29 maprta u 21 cen-
196ps 1974 r. u 16 maprta 1975). Mpu 3ToM MuHMManNLHOE paccTos-
HKe [0 NOBepPXHOCTH naaHeTsl coctasuno 210 km. CraHuus nepepana
MHOTOUYUCNEHHBIE TENEBU3MOHHLIE CHWMKM, HA KOTOPLIX 3aCHATO
ckono 30% nnowaau nosepxHocTu. CHUMKM NC3BONMMAM NOAYUYMTL
npeactasneHwe o pencede M CTPYKTYpe NOBEPXHOCTH, MPOBECTH
aHanM3 MeTofaMh reosiorMyecKoro AelndpupoBaHms.

Ecnu nonoxuie psagom cHumku JlyHel 1 MepKypus, TG MHOTAA
MX HE CMOMXeT Cpasy pPasfuyatbh [aMme CNeuuanucT: HacToNbKoO
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®ovonoprper BeHepni

BuaHbl obnaka, umeouine
BUMXPEBYIO CTPYKTYPY

6nu3kummu okasanuce ux doTtonoprpetsl. bénewas uacte noeepx-
HOCTM npepgcTasnsietr coboi KOHTUHEHTanbHyto obnacTe, HackbiWeH-
HYIO KpaTepamu pasHbix pPasmepos.

AHanuM3 nony4vyeHHbIX CHMMKOB MO3BONUN BbLICKA3aTb pPsf
rMnotes o cocTase MOPOA, CNAraloliMX MOBEPXHOCTL Mepkypus.
PaBHMHbI Mepkypus OTAMYalOTCS NuWb Heckonbko Bonee cseTnoi
M KPaCHOBATOW OKPACKOM NO CPABHEHMWIO C OKPYIKAIOLLMMHU FOPaMHM.

Martepuan, cnararoumin MOPCKMe PaBHUHLI, NPEANONOXHUTENLHO
BY/NIKAHMUYECKOro npoucxoxpaeHus. BynkaHuueckuh xapaktep nop-
TBEPKAAETCS OCOBEHHOCTSAMM CTPOEHMS MOBEPXHOCTH, 3aMKCH-
POBaAHHLIMM Ha CHUMKAX. MeCcTaMu Ha HUX NPOCNEKMBAIOTCS YCTYNbI
M3BMNUCTOM (OPMbI, HAaNOMMHaOUIME (PPOHTaNbHbLIE YCTYNbl na-
BOBbIX MOKPOBOB B NyHHbIX MOpsx. B oTnuuue ot Jlynbl u 3emnm,
rae BbiCOTa NOAOBHLIX YCTYNOB COCTaBNSET BCErO AECATKM METPOS.,
Ha pasHMHax MepKypus ux Bbicota mectammu gocturaet 200—500 m.
MpuunHa pasnuumuin foMKHAE 3akntoyaTecs B Bonee BA3KOm cocTase
nas Mepkypus. Takoe gonyuieHne HECOBMECTHMO C HU3KOM OTPArXKa-
TEenbHOM CNOCOBHOCTLIO M BLICOKOM NNOTHOCTLIO noposd MepKypus,
NPUCYLWMMHK Y NbTPAOCHOBHBLIM NOpoAaam. Mostomy Bbino eeickasaHo
npeAnoOnoOXeHue O TOM, UTO MOPCKHe BnaauHel Mepkypus 3anon-
HeHbl cBoeobpasHbimu cnaboandpepeHUUPOBaAHHBIMM  YNbTPa-
OCHOBHbIMM nasamu, 6NU3KMMM NO COCTaABY K MAHTMHHOMY BELLECTBY
nnaHeTsl.

Benepa Bcerpa npusnekana ocoboe BHMMaHWE uccnenosa-
tenei. Beap no pasmepam oHa 6nu3ka k 3emne, a 3HaUUT, ITH
nnaHetbl-6nmM3Heusl foMKHLI BbITe BO MHOrom noxoxumu. OaHako
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KpynHeswmui cnyTHHK
Onutepa — lanumepn

Xopowo BuAHL! KPynHbie
TEMHbIE BNAagMHbI,
HAaNnoOMH1HaouMe nyHHbie
MOpS, M CBETnble NATHA,
KOTOpble cumnTatorcs
Kparepamu

Ha BeHepe ycTaHOBneHbI CyuiecTBEHHbIE pa3nuuMs, KoTopble
OMMcaHbl B CMeuManbHOM pasgene.

C Nomoublo HECKOMNbKMX PAa3fMUHBIX KOCMMUYECKMX annapa-
To8 B 1979 r. nonyyeHbl cHumMku cnyTHukos HOnutepa. Ca-
MBI KpYnHbiM u3 cnytHukos — laHumepn. Ero puamertp poctu-
raet 5 280 km. Huskas cpegHsas NNOTHOCTL yKa3biBae€T Ha NPUMEPHO
PaBHbIE COOTHOLIEHMS NbAA M CMAMKATHLIX NOPOM B €ro cocrase.
Liset nosepxHocTu kopuuHesaTo-cepbin. OHa oTparaet 43% cseTa.
Ha cHumkax laHumepa sbigensetcs okpyrnas TemHas obnacte
nonepeu4Hnkom okono 3200 km ¢ 6onbLIMM KONMUYECTBOM KPaTepOos.
BupaHbl Takyke ceeTnbie natHa guametpom nopsigka 300 km. Mpea-
nonaraeTcs, 4TO 3TO APEBHME KPAaTepsbl, B 3HAYUMTENLHOW CTEMEHH
yTpatueliue MOPEONOrMUECKYIO BbIPAXEHHOCTE M3-3a MNNacTuu-
HOCTM nepsHoro cybctpara. BupaHbl Take MW3OrHyTbie rpsagbl
C LUIMPOKMMM MOHMIKEHM MU MEKAY HUMM — OoBpamneHne KpPynHOM
BMNaguHbl TUMA KPYroBoro Mops. MHOrue KpaTepbli OKPYIKeHbl
nyuesbimmu cuctemamu. Ceetnble nyum npocnexusatorcs Ha 300—
500 km. Cropee Bcero 37o BbiGpocbl NbAa. Mectamu BbifEeNaOTCS
BeHUYnkn Bonee KOpoOTKux nyuen TemHoro useta. BeposTtHo, 31O
BbIBpOChl cunmKkaTHeIx nopopg 6GasanbToBOrO Ccocraea.

Bropo# no Benuuune cnytHuk KOnutepa — Kannucrto. Ero
AvameTp 4840 km, nouTtu paseH nonepedHuky Mepkypus. Huskas
CcpeAHss NNOTHOCTL cBuAeTenscTayeT o Bonbwon ponu nbpa B ero
cocTaBe, OHAKO NOBEPXHOCTb UMEET KOPMUHEBATLIW LBET U HU3KYIO
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OoTpaMaTtenbHyto cnocobHocTb. 3/eCb MOMHO FOBOPUTL O pas-
BMTUM CBOErO POAA «MOBEPXHOCTHOM MOPEHBI» — MOKPOBA KAKUX-TO
ropHeix nopop. MNosepxHocte Kannucto cnnows nokpbiTa kparte-
pamu. Mo HacbILEHHOCTH KpaTepamm OH moxkeT BbiTh comnocTaBneH
Tonbko co cnyTtHukom CatypHa Teduein. MNpeobnagatoT kpaTeps!
nonepeyHUMKOM B [ECATKM KunomeTpos. Beigensiotcs nuwe ase
KPYFroBbiX BNaamHsl nonepeudHukom B 3000 u 1500 km. Mpu Gnmsoctu
pa3mepoB M CpeaHMX MNOTHOCTEHW, a CNefOoBaTeNbHO M COCTAaBa,
Kannucto pesko otnnuaetrcs or FaHMMena No creneHn TEKTOHM-
4YECKOM AaKTMBHOCTH, YTO CBS3@HO C PAa3HOW Y[RANEHHOCTLIO OT
NnaHeTbl, ONPEAEnstoULed BeNMUYMHY MPUIUBHOrO BO3AEHCTBUS.

OcobeHHO MHTEpEeCHbIMM OKa3annuch CHUMKK Mo. DToT cnyTHHMK
umeet auametp 3640 km, T. e. npesbiwaeT pasmepsl Jlyusl. [lo-
BepxHOCcTb Mo spKO OkpatueHa, o4YeHb cseTnas u cTpawaet 63%
conHeuHblx nyyen. Mo mHenuto K. CaraHa, spKyt KpacHO-OpaH-
MEBYIO OKpacKky nosepxHocT Mo npuaaicT coeamnHeHns cepol. MNpu
3TOM YepHble NATHA Ha NOBEPXHCCTH MOTYT BbiTb O3epamM HMAKOW
ropsuen cepbl. Ha nosepxHocTu Mo BuAHbl ropbl BolicoTon 4—8 Km.
OpHako (PeHOMEHOM SBNAIOTCS fencTsytolime synkaHel Mo, o ko-
Topbix Byaer nospobHO pacckasaHo B OAHOM M3 rnas.

Cnepytowumit no pazmepy cnytHuk Espona guametrpom 3130 km.
Ero nosepxHoCTb cBETNO-OpaHKeBas, oHa oTpamaeT 64% conHeu-
Hbix nydyei. Ha cHumiax Esponsl BuaHbLI fAeTanu pasmepom nopsaka
5 km. Ha ero nosepxHocT obHapyeHO BCero TpM yAapHeIx KpaTe-
pa. 4TO CBMAETEnLCTBYET O MONOAOCTH penseda. [nagkas nosepx-
HOCTb paccedeHa MHOTOUYMCNEHHbIMHU MONOCAMU M Y3KMMHU TPIARAMM,
obpaszylowmmn cnoxkHoe nepenneteHue.

HeBonbwon cnytHuk Amanbtes seiTaHyTon dopmel (260X
140 kM) MMeeT oUeHb TEMHYIO KPACHOBATYIO MOBEPXHOCTb, C KpaTe-
pamu auametpom oxono 10 km. Y KOnurepa obHapyixeHsl Takme
He6onbliMe MO pasmMepam CNYTHUKM nonepeuyHukom 25—40 km.
Tak ke Kak M AmanbTes, OHM MOryT BbITb actepomaamu, 3axsadeH-
HbIMM FPEBUTAUMOHHbIM Nonem HOnutepa.

B nocnepnue roasl nonyueHsl MHTEPECHbIE AAHHLIE O CTPOEHUM
cnyTHukoB CaTypHa C MOMOUWILIO MEMMNAHETHBIX KOCMMUECKMX
annaparos. Cpeau CnyTHMKOB 3TOM nNnaHeTbl EBbigensercs Tu-
taH. OH ropaspgo 6onbwe JlyHst u Mepkypus. Ero punametp
coctasnsier 5120 km. JlaHHble O cpefHeNW MNNOTHOCTH YKa3blBalOT
Ha TO, YTO OH COCTOMT U3 CMECH NbAA W FOPHbLIX MOPOA NPUMEPHO
B PaBHbiXx COOTHOWeEHUsX. MNoBepxHOCTb TUTaHa CKpbITa ryCTbiMMU
obnakamu opaHxmesoro userta. B coctase atmocgepsl npeobnanser
a30T, YCTAHOBMEHA CYLLeCTBEHHas NPMMEch MeTaHa.

Cnepyowas no pasmepam rpynna CNyTHMKOB, BKAKOYAIOLWLAS
Peto, [luoHy u Techmio, OTAMUAETCH CYLLECTBEHHO MEHbLLUIMMMU Pas-
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mepamu. fuametp Peu cocrasnser 1530 km. [pu HeBonbiuoi
oTpamarenbHok cnocobHocTM u cpepHen nnortHoctu 1,3 r/cm3
AonycKaeTcs, YTO OHa obpa3oBaHa M3 NbAa C MPUMECHIO FOPHBIX
nopoa. MosepxHocte Peu cnnowb ycbinaHa kpatepamu, nonepeu-
Huk koTopeix pocturaer 300 km. [MOHa — MeHbWeEro pasmepa,
Avametpom 1120 kM, HO Heckonbko Bonee nnoTtHas u ceporo
usetra. Ha nosepxHocTn shigensercs 6onblioe 4MCNO KpaTepos
avametpom ao 100 km. Habnroparores Takke obwiMpHbIE y4acTKM
TEMHOroO LBEeTa, Noxoue Ha nyHHole mops. [Monepeunuk Tedumu
coctaanser 1050 km. Ee nosepxHOCTb TakKe rycrto ycbinaHa Kpa-
Tepamu. [To ux NNOTHOCTH 3TOT cNyTHUK Noka nuaupyeT B ConHeyHoM
cucteme. Mo pAaHHbIM oOTpamarensHon cnocobHOCTM M cpepHei
nnotHoct, Teduns ponmkHa npeacTasnsTe coboi ruraHTckyto raoiby
neAa.

bonee menkue cnytHuku CaTypHa TakKe COCTOSAT B OCHOBHOM
n3 nbaa. 1o dHuenag auameTpom okono 500 km. Mpu Hebonblion
NAOTHOCTH OH MPAKTUYECKH MONHOCTLIO OTPAXKaeT BEChb MafalouULMn
HAa Hero conHe4yHolW cBeT. Mumac B nonepeuyHuke cocrtasnser
390 km. lMosepxHOCTL €ro NOUYTH CNAOWbL MOKPbLITA KpaTepamu.
OpamH M3 Hux pesko Bbigensertcs csoum pasamepom B 130 Km.
Apyrue cnyTHukn euwe 6onee menkue. Manble CNYTHUMKU MMEIOT
CKPYrno-osansHylo (OpPMYy M OUEHb CBETNYIO MOBEPXHOCTb.

Takum o06pazom, ceryac MONYYEH YHWKanbHbIM MaTepuan,
NO3BONSAIOWMN M3YyyaTb CTPOEHME MOBEPXHOCTH TBEPAbIX NNaHer
M CNYTHUKOB TEMM JKE MEeTOAamM, KOTOpble NPUMEHSIOTCS reono-
ramu B 3eMHbIX yCnoBusx. McTuHa No3HaeTCs B CPaBHEHMM: CPABHU-
Bas poTOMOPTPEThLl [ANEKWUX MAAHETHbIX Ten, yuyeHble OTMedaloT
YepTbl CXOACTBA M Pa3nuuus, HAXOAST OBBbACHEHME MHOrUM 3a-
rafo4Hblm PeHoOMEeHaM.



Yro B rnybmuax nnaner?!

M3yuyeHnue rnybuHHOro ctpoeHus 3emnu u NNaHeT 3eMHOM rpyn-
nbl — npobnema cnoxkHas. Kakumu we nytsmu oHa peuwaetcs?
OAuH M3 NyTen COCTOMT B M3YYEHWUM CKOPOCTM PAacnpoCTpaHeHus
ceMcmuueckux BonH B rnybokux Hegpax. M3BecTHO, YTO CKOPOCTL
NPOAONLHBLIX CEHCMMYECKMX BONH Bo3pacraeT B 6onee NNOTHbIX
cpepax. Cencmmnueckue konebaHns mMoryT BbiTh BbI3BaHbI MCTOUHM-
KaMKu fBYX BMOB: €CTECTBEHHBIMM M MCKYCCTBEHHbIMM. EcTecTBeH-
HBIMM UCTOUYHMKAMM KONebaHui SBNAIOTCS 3EeMNeTpsCeHMus, BOMHLI
KOTOpPbLIX HECYT Heo6XxoAMMYIO HH(POPMALMIO O NAOTHOCTM noO-
POA, CKBO3b KOTOPbI€ OHM MPOHMKAIOT. ApPCEHan MCKYCCTBEHHbIX
uctouHukos konebanun 6onee obwmpeH. B nepsyio ouepeab mc-
KyccTBEHHble KonebaHus Bbi3biBAlOTCS B3pbiBOM. [lpoBegeHuem
B3pbIBHLIX PaboT M M3yueHMEM CKOPOCTEN CENCMMUECKMX BOMH
3aHUMAEeTCs CeWCcMOopasBefKa — OfiHA M3 BAXHEWWMX oTpacnen
coBpemMeHHOU reodusnkn. B nocnegHee Bpems reodusuku sce
yawe crapatotcs obxoauthcs 6e3 B3pwbiBOB, Bbi3biBas konebaHus
C Nnomoublo cneumnansHelx Bubpartopos.

WUtak, mbl BuAMM, uTo Ha 3emne npob6nema Bo36yputenen
ceircmmuuecknx konebanui pewaercs gocratouHo npocto. Kak arta
we npobnema paspewaertcs Ha JlyHe u gpyrux HebecHbix Tenax?
Mpu mn3yueHun rnybuHHOro CTPOEHWUS NNaHeT Ha NEpBOE MEeCTO
BbiABMraeTcs sonpoc o Bo3byaurtensx konebanui. EctectseHHsie
cencmuueckme konebaHus 3aperucTpupoBaHsl B Hactosuiee Bpe-
M8 cercmorpadamu, yctaHoBneHHoimu Ha Jlyne. OpHako npob-
nema rnybuHHoro usyuenus pewaercs 6onee onpegeneHHo ¢ no-
MOLLLIO UCKYCCTBEHHBbIX MCTOYHMKOB konebanuin. Ha Jlywe, Ha-
npumep, B kavectse Bo3byauTtenen cecmuueckux BonH Gbiam mc-
nonb30BaHbl OTPABOTaHHbIE CUCTEMBbI KOCMMUYECKMX HOCHTenew.
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AMepHKaHCKMe uccneposatenu Ans 3TOW LEenu MPUMEHSNU NyH-
HbIf MOAYNb MAKM TPETLIO CTyneHb pakeTbl HocuTens «CaTypH-5»,
nageHue KOTOPbIX CTPOro perynuposanocs. JlyHHsin moayns cbpa-
coiBancs ob6biuHO Ha nosepxHocTb JlyHbl ¢ BbicoTbl okono 100 km
B ONpPeAEeneHHOM MYHKTE C YYETOM MONOMEHHMS 3apaHee YCTaHOB-
neHHoro ceicmorpada. UayueHue nyHHbIX CEMCMOrpamm MoKasa-
no, utro 3to HebecHoe Teno TaK e, Kak M 3eMmns, COCTOMT M3
Heckonbkux obonouek.

Yro e pano usydeHue cencmuueckux sonH 3emnu? AHanus
MX PAcMpPOCTPAHEHWUN BbISBUNI HECKONbKO CKAYKOB M3MEHEHMS CKO-
pPOCTH MpM MPOXOXKAEHMM uYepe3 Heapa nnaHetbl. OAMH CKauoK,
NpM KOTOPOM CKOPOCTH BO3pacTtaloT ¢ 6,7 po 8,1 km/c, kKak cum-
TAlOT reonoru, pPerucTpupyer MOAOLIBY 3EMHOMW KOpbl. DTa no-
BEPXHOCTb PAcMoNaraeTcs Ha PasfiM4HbIX YPOBHSAX, OT 5 Ao 75 km.
lpaHuua 3eMHOM KOpbI M HMKenexauien O6O0NOUKM — MAHTHMK,
nonyuyuMna HasBaHME «MOBEPXHOCTM MOXOPOBMUMYA», MO MMEHM
BrnepBble YCTAHOBMBLUErO €€ torocnasckoro yuveHoro A. Moxo-
poBMumnya.

MaHTus 3aneraer Ha rnybunax go 2900 km u penutcs Ha
ABE 4ACTM: BEPXHIO M HWKHIOW. [paHuua mexay BepxHeEW w
HUIKHEW MAHTHEMN TaKxKe (MKCHMPYEeTCH MO CKAyKy CKOpPOCTU pac-
NPOCTPaHEHUS NPOAONbLHbIX ceicmuueckux BonH (11,5 km/c)
M pacnonaraetcs Ha rnybunax ot 400 go 900 km. BepxHas maw-
TMS MMEEeT CrnoxHoe cTpoeHue. B ee BepxHein uvacTM umeeTcs
Cnoi pacnonoeHHsi Ha rnybunax 100—200 km, rpe npowuc-
XOQMUT 3aTyxaHue ronepeudHbix cencmuyeckux BonH Ha 0,2—
0,3 km/c, @ CKOpPOCTH MPOAONbLHLIX BOMH, NO CyULeCTBY, HE Mme-
HStOTCS. DTOT CNOW Ha3BaH BONHOBOAOM. Ero TtonuwuHa o6biuHo
paBHsetcs 200—300 km. Yactb BEpXHEH MAHTMM M KOPa, 3aneraro-
wMe Haj BONHOBOAOM, HA3bIBAOTCH NMTOCHEPOM, a Cam CNow
NOHMIKEHHbIX CKOPOCTENW — acTeHoChepo.

Takum obpasom, nutocepa npepcrasnser coboi KeCTKyo
TBepayto 06onouKy, noACTMNAaEeMyto NNAacTMUHOM acTeHocde-
pon. Mpepnonaraetcs, 4To B acteHocdepe BO3HMKAIOT npouec-
Cbl, Bbi3biBaloUiMe fABUIKEHME nuTOCDEPDI.

3/ecb YMECTHO OCTAHOBMTBLCH Ha MHTEPECHEWLIEM OMbiTe, Mo-
CTaBNeHHOM nof pykosogcTeBom akafemuka A. [1. BuHorpago-
Ba. Cmecb u3 06pasLoB pasnUuHbIX FOPHLIX NOPOA M KAMEHHbIX
METEOPMTOB MEANEeHHO NpPOoMycKanacb 4Yepes3 pacKkaneHHoe me-
Tannuyeckoe Konbuo. Bo Bpems onsbiTa BeuwiecTBO paspenunoch
MO MNOTHOCTU: NEerkMe Mu MOABMIKHbIE KOMMNOHEHTbl MNOAHANUCH
KBEPXY, TsXKenble W TyronnaBkue — onyctunuce BHM3. [Mpouecc
3TOT MNONy4YMn HasBaHMe 30HHOM nnasku. B cTpoeHun BepxHux
obonouek 3emnu ycTaHOBNEeHa Ta K€ 3aBMCMMOCTb, obycnosneH-
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Has Tem e MpPouecCOM 30HHOM Mnasku. 30HHAsA NNAaBKa B 3em-
HbIX YCNOBMSAX MpoOMCTEKaeT B acteHocdepe.

B nopouBe MaHTMM NPOMCXO[UT PE3KOE YMEHbLUEHME CKO-
pPOCTM pacnpocTpaHeHus npogonbHeix sonH ¢ 13,9 po 7,6 km/c.
Ha 3Tom ypoBHe neMuT rpaHuua MeAy MaHTHen u sapom 3em-
nu, rnybxe KOTOPOM MonepeuyHble CEHCMMUYECKWE BOMHbI YIE He
pacnpocTpaHsitotcs. Paguyc sppa pocturaetr 3 500 km; obbvem
16% obbvema nnaHetb, a macca 31% mMmaccei 3emnu. MHorue
yUYeHble CYMTAIOT, YTO AAPO HAXO[BMTCH B PACNNABNEHHOM COCTOS-
Huu. Ero BHeWHSs 4acTb xapaKTepu3yeTcsi PEe3KO MOHMIKEHHBIMM
3HAYEHHMSMM CKOPOCTEH NPOAONbLHbLIX BOJIH, BO BHYTPEHHEW uYa-
ctu (pagnycom B 1200 KM) CKOpPOCTM CEMCMUYECKUX BOMH BHOBb
sospactaoT go 11 km/c. MnotHocTs nopon sapa pasHa 11 r/cm?,
M oHa obycnaBnNMBAETCS HANMUYMEM TSIKENbIX SNEMEHTOB. Takum
TSNENLIM 3NEMEHTOM MoxeT 6biTb rkeneso. BeposTtHee Bcero,
Weneso sSBNSETCS COCTABHOM 4HaCTblO SA4PA, TaK Kak SAPO 4YMCTO
HENe3HOro MNM )IKene3o-HMKENEeBoro cocCcTaBa [AO/MKHO MMeTb
nnotHocte, Ha 8—159% npeBblWAaOULYIO CYWECTBYIOULYIO NAOT-
HocTb sapa. llo3ToMy Kk enesy B sfape, MO-BMAWMOMY, MNpM-
coefMHEHbl KUCNOPOA, Cepa, yrnepoa u BOAOPOA.

Y 3emnu cywecTsytoT TakKe M BHewHue obonouku: rugpo-
chepa M atmocdepa. o onpepgenenuto akagemuka B. U. Bep-
HafiCKOro, 2eMHbie 0BONOUKKU — 3TO KOHUEHTPMUECKHE CJIOH, Me-
HAoWMecs ¢ rnySuHON B BEPTMKANbHOM paspese MnaHetbl M OT-
nuuaroulMecs APYr oT APYra XapaKTepPHbIMM AAS KaXAOMW, TOAbLKO
el CBOMCTBEHHbIMM OCOBLIMM (BM3MUECKMMM, XMMMUECKMMMU M Buo-
NOTUYECKMMMU KadeCcTBamM.

MUmeetcs euse oauH nyTb M3yyeHus raybuHHOro crpoeHus nna-
HeT — reoxmmmuueckuin. BoigeneHne pasnuuHbix obonouek 3emnu
M APYTMX MNaHeT 3eMHOW rpynnbi MO (M3MUECKMM MNapameTpam
HaxoAMT [OCTATOYHO YETKOE TrEeOXMMMUECKOEe MOATBEPMAEHHE,
OCHOBAHHOE Ha TEOPHM rETEPOreHHOM aKKPELMM, COrAaACHO KOTO-
poi cocTaB sfaep MNNaHeT M ux BHEeWHMX oBonouek B OCHOBHOM
CBOEH 4acTW SBNSETCS MCXOAHO Pa3NMUHbIM M 3@BMCMT OT CaMo-
ro paHHero stana ux passutus. Begywuin coBeTckuit reoxmmuk
B. Jl. BapcykoB cuuTtaer, 4To B pesynbTare 3TOro npouecca B sape
KOHUEHTpupoBanuce Haubonee Tsensie (eneso-Hukenesbie)
KOMMOHEHTbl, a BO BHewHux oBonoukax — Gonee nerkue cunu-
KaTHble (xoHApuTOBbie), oboralieHHbie B BEPXHEH MAHTHW fneTy-
UMMM BELLLECTBAMM M BOAOW.

BarkHeiwien OcOBEHHOCTLIO nNNaHeT 3eMHOW rpynnbl sBAS-
eTcsi TO, YTO MX BHewHsss oBonouka, Tak Hasbizaemas Kopa, CO-
CTOMT M3 ABYX TWMOB BEULECTBA: «MaTepPUMKOBOro» — mnoJsiesoLuna-
TOBOrO M «OKeaHudeckoro» — 6asanbTOBOrO.
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MarepukoBas (KOHTMHEHTaNEHas) Kopa 3emNk CRoMeHa rpa-
HUTAMM Wi Nopoaamu, BnrskuMmMM MM No cocTtasy, T. €. NOPOAAMHM
c 6onbwkm konuuectsom nonesbix wnaros. O6pasosaHue «rpa-
HuTHOro» cnos 3emnu obycnoeneHo npeobpaszosaHuem 6onee
APEBHUX OCA[KOB B MPOLECCEe rPaHMTU3aUMMK. | PaHUTHLIA CNOW,
no muenuio B. Jl. Bapcykosa, Hapo paccmatpusate Kak chneum-
¢uueckyto 060MnO4KY KOpbl  3emnu — €QMHCTBEHHON MnaHeTsbl,
Ha KOTOPOW MONyuunM LIMPOKOE pa3suTue npouecchi guddepeH-
LuMaumMM BeuiecTsa C ydacTMem BOSbI M Mmetouwen rugpocdepy,
KUCNOPOAHYIO atmocdepy u Suocdepy. Ha JflyHe u, seposaTtHo,
Ha MNaHeTax 3eMHOM TPYnMbl KOHTMHEHTANbHas KOpa cnaraevcs
rabbpo-aHOpTO3MTaMMK — NGPO[AMKM, COCTOSWMMKM M3 Bonbuioro
KONMYecTBa NOME€EOrO WNATa, NPaBAa. HECKONbKO APYroro cocra-
B3, Yem B rpaHuTax. DTMMKH MOPOAAaMW CNOMEHb! [PEBHEAWME
(4,0—4,5 mnpa. net) noBepxHOCTU nnaHer.

OkeaHnueckas (basanbtosas) kopa 3emnu obpasosaHa B pe-
3yNnbTate pPacTsKEHMS M CBA3aHa € 30HAaMM rRyBuHHLIX pasno-
MoB, o0bycnoBmBlIMX MPOHWMKHOGEHHE K 6asanbToBbiM OHaram
BEpXHEH MaHTMK. basanbTosbiit BynKaHM3m HaKnagbiBaeTCs Ha pa-
Hee C(HOPMMPOBABLLYIOCS KOHTMHEHTANbHYIO KOPY M siBnseTcs oT-
HocuTensHo Bonee monoabim reonoruueckum obpasoeaHueMm.

B. Jl. bapcykos cuutaer, uto ycnosus fnpossnenus 6asanb-
TOBOro BYNKAHW3MAa Ha BCEX MAHETaX 3EMHOro TuMa, Mo-BMAM-
MOMY, aHanormutbl. Lupokoe passutne 6a3anbTOBLIX «MOpPEH»
Ha JlyHe, Mapce, MepKkypuu, OUYEBHMAHO, CBS3EHO C PAaCTAMEHM-
em u obpasoBaHMeM BCNEACTBME 3ITOrO Mpouecca 30H NpoHMLae-
MOCTHM, 1o KoTopbim 6aszanbToBble pacnnasbl MaHTUM YCTPEM-
pAAMCE K NOBEPXHOCTH. IDTOT MEXaHM3M nposisneHns 6asanbto-
BOrO BYNKaHM3Ma sensetcs 6Gonee unm meHee CXO4HbIM ANs BCEX
NNaHeT 3eMHO# rpyniibl.

Cnythinua 3emnu — JlyHa Takke mmeer obonouyeuHoe cTpoe-
Hue. Mayuerine ee rnybuH C NOMOLWLIO NYHOTPSICEHMN M NPH M3-
MepeHUH (PH3MUYECKMX MOSNeH MOKA3ano, YTO OHA B LENOM OfHO-
pogree 3emnm. o mreHuto cosetckoro reogpmsmka M. H. Tan-
KMHa, rnobanbHoM OcoBeHHOCTbIO rAyBMHHON CTPYKTYPbl JSlyHbl
SBNSeTCS ee pasfefieHHe MNPUMEpPHO MOMNONam HAa MKECTKYI XO-
NOAHYIO BHELWHIOW CEPY M Pa3orpeTyto MNNacTMUHYIO BHYTPEH-
Hioto obnactb, 3aneralowyto Ha raybunax 800—1 000 km. Mex-
Ay BHewHel u BHyTpeHHen obonoukamu sbigensercs nepexop-
Has 30Ha. BHewHss obonouka no aHanormm c 3emnen Haseada
nutocepon. Jlutochepa JlyHbl ouveHb KecTKa M A0 TAKOM cTe-
neHn [O6POTHA, YTO BLI3BAHHBIE B HEM CEMCMMYECKME CMrHanb!
puKrcupytoTcs anutesnbHoe Bpemsi. CKaYoK B CKOPOCTM MPOXOX-
[E€HNS CEeHCMHUYECKMX BOJIH YCTAHABNMBAETCs Ha pasfjene Kopsl
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JlyHel M ee MaHTUM M OBBLACHSETCA M3MEHEHMEM COCTaBa FOPHbIX
nopoA. MOLWHOCTE KOpblI BapbMpyeT B LWMPOKWMX npejenax oOT
150 km Ha ee obpatHon ctopoHe go 40 km Ha nontocax. B Mope
JAoxpaen pacuetHas mowHocTe 60 km.

B oTtnuume ot 3emnu, rae CKOPOCTb CENCMMUECKWUX BOMH B
uenom pacter ¢ rnybuHomn, Ha JlyHe pocT ckopocTei oTmeuaet-
cs nuwe B npepgenax Kopbi. B maHTMM JlyHbl ckopocTb cencmu-
YecKux BONH He ysenuuusaetcs. B nepexopHon 3oHe, pacnono-
weHHON rnybe 500—600 kM, pe3Ko M3IMEHSIOTCS (U3UUECKHe
CBOMCTBA MOPOA M YMEHBLLLAETCH 3HEPrUs CEHCMMUECKMX BOMH.
3Aeck pasMeLLaloTCs ovaru NPMUAMBHLIX NyHOTpsiceHnin. BHyTpeH-
Has cdepa JlyHbl xapakTepusyetcs peskum ocnabnennem am-
NNAUMTY ALl NONEpeuYHbIX CEHCMMYECKMX BOMH. Tem, 4TO nonepeuy-
Hble BONHbI B HEW He NPOXOAAT, OHA HaNOMMHAaeT AAPO 3emnm
M HaxoAuTCH, BEPOATHO, B XXMAKOM cocTosHun. OpgHako Ha JlyHe
OHa Ha3BaHa acTeHocdepoM, NOTOMY UTO fAasneHue 3[ecb Takoe
e, Kak B acteHochepe 3emnu Ha ranybuHax 100—150 km. Acrte-
Hochepa 3emnu no TonwmHe coctaenser 1/30—1/60 ee pagu-
yca, a acteHocgepa JlyHol, no pgaHHbim M. H. Fankuua, 8 10 pas
MOLlLHEe M COoCTaBnseT MOJIOBMHY NlyHHOro papuyca. B uenTtpe
JlyHsl pacnonaraetcs »eneso-cynbcuaHoOe pacnnasneHHoe s[po
paanycom 200—400 km.

Ewe oguH nyts usyuenus rnybunHOro crpoeHus 3emnm —
3TO M3yuyeHue ee Tennosoro notoka. MasectHo, uto 3emns, ro-
psavas u3HyTpM, oTpaet csoe tenno. O Harpese rnybokux ropm-
30HTOB CBMAETENLCTBYIOT M3BEPIKEHMS BYNKAHOB, rensepsl, ro-
psAuMe MCTOYHMKM. Tenno — rnasHbIA 3HEPreTMHECKMH MCTOUHMK
3emnu. Mpupoct Temnepatypbl ¢ yrnybneHmem OT NOBEPXHO-
ctn 3emnu B cpegHem coctaensier okono 15°C Ha 1 km. 3dTo
3HAYUT, 4YTO Ha rpaHuue nutToccepbl M acTteHocdepsl, pacnono-
dEeHHOM npumepHo Ha rnybune 100 km, Temnepartypa A[OMKHA
6biTb 6nmu3kon k 1500° C. YcTaHOBNEHO, UTO NpM TakoW Temnepa-
Type npoucxoguT nnasneHne 6azanbtos. ITO O3HAYAET, YTO acre-
HochepHan o060oUKa MONKET CAYKMTb MCTOUHMKOM marmbl 6a-
3aneToBOro coctasa. C rnybuHON M3ImeHeHne Temnepatypbl NPo-
ucxoamutT no 6onee CNOXHOMY 3aKOHY M HAXOA[UTCS B 3aBUCH-
MOCTU OT u3meHeHus pasneHns. COrnacHo pacyeTHbIM [AAaHHBIM,
Ha rnybuHe 400 km Temnepatypa He npesbiwaer 1600° C u Ha
rpaHuue sgpa M MmaHTum ouenusaetcs B 2500—5000° C.

YcTaHoBneHO, 4YTO BbiAeneHue Tenna NPOMCXO[MT MOCTOSH-
HO NO BCEM NOBEPXHOCTM NnaHeTbl. Tenno — BaXKHEHWMUN u3n-
yecknit napametp. OT cTeneHu Harpesa ropHbIX NOPOA 3aBUCSAT
HEKOTOpPbIE MX CBOMCTBA: BS3KOCTb, 3NEKTPONPOBOAHOCTb, Mar-
HUTHOCTb, (pa3oBoe cocTosiHMe. [Mo3TOMy NO TepMHYECKOMY co-
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CTOSIHMIO MOXHO CyAuTb O rnybuHHOM cTpoeHumu 3emnun. Mame-
peHue TemnepaTypbl Hawe#l nnaHetsl Ha 6onbwon rnybune —
3afla4a TEXHMUYECKM CNOXKHAsA, TaK KaK M3MEPEHMSM [AOCTYMHbI
nMWbL Nepsble KMNOMETpPbl 3eMHONW Kopbl. OfHAKO BHYTPEHHSAS
Temneparypa 3emnu moxmeT 6biTb M3ydeHa KOCBEHHbIM NyTem
NpM M3IMEpPEHUsX TeMNOBOro MOTOKA.

OcTtbiBaeT nuM Hawa nnaHeta 3a cyet Tennosoro notoka? Moa-
CUMTAHO, 4YTO CpPEeAHMH TEennoBOM NOTOK C KBAAPATHOro MmeTpa
pasen 0,06 Br, uto cocrasnser okono 30 TpunnuoHos BatT
ans 3emnu B uenom. ConHue nocbinaetr Ha 3eMnlo Tennosow
3Heprum 8 4 Tbic. pa3 6onbwe. Takum 06Pa3OM, OCHOBHBIM MCTOU-
HMKOM Tenna Ha 3emne sensercs ConHue, HO NpM 3TOM MHHTe-
PECHO OTMEeTMTb, YTO CYMMAapHas MOLLHOCTb TENNOBOro MNOTOKaA
npessbiwaer 8 30 pas MOLWHOCTL BCEX 3NEKTPOCTaHUuH 3emnm.

M3amepeHus nokasanu, 4TO CpefHMH TEMNOBOW NOTOK HA KOH-
TMHEHTaXx M B OKeaHax OAMHAKOB. JTOT pesynstat obwbsacHseTcs
Tem, 4To B okeaHax bonbwas uYacte Tenna (go 90%) nocrynaer
M3 MaHTMM, rAe MHTEHCMBHEE NPOMCXOAMT npouecc nepeHoca
BELLECTBA ABMIKYLLMMUCS NOTOKAMM — KoHeekuuein. Konsek-
UM — Mpouecc, MpU KOTOPOM pazorpeTas XMAKOCTL paclumpser-
Cs, CTaHOBACbL nerde, M nogHMmaetcs, a bonee xonogHble cnom
onyckatotcs. [MockonbKy MmaHTMiHOe Bewectso 6nue no cso-
€My COCTOSIHMIO K TBEPAOMY Teny, KOHBEKLUMS B HeM npoTeKa-
eT B 0cobbIX YyCnoBMsSX, NPW HEBLICOKMX CKOPOCTAX TEYEHMS Ma-
Tepuana. Kakosa e Tennosas ucrtopus Hawen nnaHetsl?! Ee nep-
BOHa4YanbHLIM PA30Orpes, BEPOATHO, CBA3aH C Tennom, obpasosaH-
HbIM NPM COYAAPEHMM YACTUL, MU MX YMANOTHEHMM B COBCTBEHHOM
none cunel TsHKeCTM. 3aTem TENNO SBMNOCL Pe3ynsTaTOM PagMo-
akTMBHOro pacnaga. lop BosgencTBMemM Tenna BO3HMKNA CNOM-
cTas cTpykTypa 3emnu M nnaHetT 3emHOM rpynnsl. Pagnoaktus-
Hoe Tenno B8 3emne Bbigensietcs m cenuvac. CyuecTesyeT runorte-
33, COrnacHO KOTOPOM Ha rPaHMue PacnnaBneHHoOro sapa 3emnu
MPOAOMKAIOTCA M MOHbIHE NPOLECcCh paclienneHns BelecTsa ¢
BblA€NIEHUEM OrPOMHOrO KOAMYECTBA TEMNNOBOM 3HEPrku, paso-
rpesalroLen MaHTHIo.

Mrtak, M3yyeHMe Tennoeoro nOTOKa 3emnu CBuAeTensCcTey-
€T O KOHBEKTMBHOM MEpEMELLEeHUM BEeLLecTBa, CBS3aHHOM C Ten-
NOBbIM MOTOKOM 3€eMIM, M O HanMuMM SAPA, MAaHTMM M KOP®I,
T. €. CBUAETENLCTBYET O €e CMOMCTOM CTPOEHHM.

Mpu paccmoTpeHum Bonpoca o Tennosom 6HanaHce 3emnu
Hebe3bIHTEPECHO OCTAHOBMTLCS HA rMAOTE3e COBETCKOro Yyue-
Horo C. M. lpuropbeesa. Mo npepacrasneHusm 3TOro asTopa, B
rnybunax 3emnu obssaTensHO AOMIKHA CYLLECTBOBATbL 30HA MO-
poA, B KOTOpOM rocnopcTeyer Ttemnepatypa 374,15°C. Jra
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Temnepatypa — xpuTuueckas ans sogbl. [Mpu HeMl, kakoso 6bl
Hu 6uino pasnenne, obpasyetcs nap. Ho soga cnocobHa pactso-
PUTL MHOIME MMUHepanbHble BeELWeCTBa, MNPeBpalLasick B PacTBo-
pel. Kputuueckas Temneparypa y MMHepansHbix pacTBOPOB Bbi-
we, 4em y umctom Bogbl, u pocturaer 450° C. Moa pencrerem
rMAPOCTATHUECKOrO [AaBNEeHUs OHa CTPEMMTCA CTeub BHM3, Mpoca-
uMBasCb Yepe3 MPOHMUAEMbIE NOPOAbLI 3€MKOW KOPSsI M PacTBO-
PSS B HMX HA CBOEM MYTM pasnuukbie MUHEpanbHbie BeLLecTea.

Mpu Temneparypax sbiwe 400° C ¢ MuHEpanbHbIMM pPacTBoO-
PaMn M MOPOLAMM MPOKUCXOAAT MOCTEMEHHbIE WM3MEHEHMS: BOAA
B BMAE napa yXOAMT BSBEpX, 3axsateiBas ¢ coboi netyuyto kpem-
HEKMCNIOTY, @ JKEeneso, KanbUM¥, MAarHWi, TMTaH W psa APYrux
3NeMEHTOB GCepatoT, YNNOTHsAS 3aneralowme nopogel. Map cHo-
Ba npespawiaeTcs B BOAY, & KPEMHE3EeM BbINagaer 8 ocajok. 3a-
TEM BCE MOBTOPSETCS cHayana. Tak BbIFMAAMT MEXaHU3M [eHcT-
BMS «ApPEHaXKHOU obonoukn»n. BaKHO OTMeTMTb, 4HTO TAaKOM npo-
LLeCC BOCXOAAULEW M HUCXOASLIEN UMPKYNSLUMM BO3HMK HA CaMbIX
PaHHUX CTaAusax ROSBNeHws WM (POPMHUPOBAHMA HALWIEH NNaHEeTs
W, BuAMMO, Byaet npoucxoputh BEcKOHEUHO ANUTENbHOE BPEMS.

Takum ob6pasom, C. lpuropbes oTompgecTsnser Hawy 3em-
N0 C OrPOMHLIM MAPOBLIM KOT/IOM, TENNOBAs 3HEPrusi KOTOPO-
ro 8 10 Teic. pa3 npeBocxoAMT KONMUECTBO TENNa, 3aKMIOYEHHO-
ro B reonorMyeckux 3anacax pasnumuHoro tonnuea. flepesn HaykoM
M TEXHMKOMW FOCTaBNEHa cepbe3Has 3afava — HayuyuTbCs Mu3Bne-
KaTb M3 «ApeHaxkHoi obonouku» 3emnu Tenno Ans Hy}KA[ uYeno-
BeuecTBa B Bnvkanwme rogel.

Cocrtas pasnuuHbix obonouek 3emnu TeopeTUUECKH MOMKeT
6bIT OnpeAeneH, e€cAM M3BEeCTHbl WX MNAOTHOCTb, TemnepaTtypa
M pasnexne. Mcnonb3sys 3aBMCMMOCTB MEXKAY NEPEUMCReHHbIMM
napameTpamu, yyeHbie TEOPETHUYECKM paccuuTanu, KakMmu nopo-
AaMU MOXeT BbITe cnoxeHa 1a unu uHas obonouxa 3emnm. Mo mu-
HepanbHOMYy coctasy 3emns, Takum obpazom, fAenuTcs Ha TpH
HaCTM: HUIKHIOW, NpeAcTasnsoyo cobon kenesHoe s4po, cpea-
HIOK — 0BOMOUKY, OTBEHAIOULYIO MEHTUM M CIIOMKEHHYIO CHMAMKa-
TaMu YnbTPBOCHOBHOIO COCTaBa, M BEPXHIOW 0600UKY — NUTO-
cepy, xapakrepuayloulytocs pa3HoobpasHbIM COCTAaBOM MOPOA.

Takoso cospemenHoe cocTosiHue tBepaon 3emnu. OpHako
M3BECTHO, 4YTO HawWa nnaHera, Kak M gpyrve nnaHetsl ConHeu-
HOW cuctemsbl, obpasosanace okono 4 mnpA. net Hasag nyTem
aKKpeLMMu BellecTBa ra3’oOBO-NLINEBOro npoTonnaHeTrHoro obna-
ka. lNepsuuHoe ckonneHne martepuana, BEPOSTHO, NPOMCXOAMNO
npu Temnepartypax, He npesbiwaowmnx 100° C, npu kotopsbix
Morno matM ob6pasoBaHME HEKOTOPHLIX MArHEe3ManbHbIX CHIMKA-
TOB, METan/MYecKOro Kenesa M HEeKOTopbIX CynbduAoB ene-
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JlyHa

Mapc
BHyTp cTp 3emnu, Mapca u Jlynst
1 — koOHTuHeHTanbHbie obnactu; 2 — okeaHuueckue obnactu; 3 — nonspusie
30Hbl; 4 — 8ApoO; 5 — maHTuR; 6 — Kopa

3a. OcHoBHOM nyTb obpasoBaHms nnaHeT 3akntodancs B Audde-
peHumauun matepmana c obpasosaHuem obonouek m agpa. Beico-
KMe TemnepaTypbl, M3BeCTHble B Hegpax 3emnu, moryt 6biTb
O6bLACHEHbI PACAAafOM KOPOTKOMMBYLLMX PAAUOAKTUBHBIX INEMEH-
TOB M, BO3MOXHO, Tsenon meTteoputHon 6Gombapanposko#n,
XapaKTepHOW ANs BCeX NnaHeT 3eMHOW rpynnbl. YCTaHOBAEHO,
yto paccnoeHne 3emnu Ha AAPO M O0BONOUKM CTAano BO3MONMK-
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HbIM MOCfie TOro, Kak Temrnepartypa €e OTAefNbHbiXx 4acTen p[o-
cturna 1500° C, 1. e. nogHanacb [0 TOYKM MNABNEHMSA Kenesa.
PacnnaeneHHoe Tskenoe jxeneso, CKaNAMBascb MO 3aKOHaM rpa-
BuTaumuM, obpasosano sSAPO, BOKPYFr KOTOPOro mnpoucxoguna
KOHUEHTPAaUMs MNOpoOA MaHTUM u nutocgepsi. EctectseHro, utO
npouecc obpasosaHus nnaHet u3 rasoso-neinesoro obnaka Gein
AnnTtenbHbiM. [lnUTenbHOCTL 3TOrO MpPoOLEecca 3aBUCMT OT MAacchl
M pasmepoB nnaHet. [MO3TOMY CTAHOBMTCS MOHSATHbIM, 4YTO 3em-
nsa, umetowas bonbwmin paguyc, yem, ckaxem, Jlyna, Mapc, Be-
Hepa n Mepkypui, obnagaer GonbliMmu dHEPreTMYECKMMM pe-
CypCamMu MU MpoOJOMKAEEeT CBOE reonorMyeckoe pasBuTHE [0 Ha-
CTOSILLLErO BPEMEHH.

Jlyna, Mapc, Benepa u Mepkypui cBou 3Heprertuyeckue pe-
Cypcbl YTPaTMAM M MO3TOMY MNpeacTasnsioT coboi reonoruyecku
naccupHble 06beKTbl. DTUM BLIBOAOM MOXHO OBBACHWUTE M TO Mo-
noxenue, uyto 3emns u JlyHa, chopMUpOBaHHbIE MPUMEPHO Ha
opHom ypanenum o1 ConHua, COrnacHoO 3aKoHam pacnpepgene-
HUS BELLECTBA C OAMHAKOBbIMU MArHUTHbIMM CBONCTBAMM — MarHWUT-
HOM cenapauuu, [OMKHbBI MMETb paBHble MCXOAHbIE KOHUEHTPa-
UMM 3NEeMEHTOB, B TOM 4YuCne M papMoakTueHbix. JlyHa, B oTau-
uMe oT 3emnu, HAXOASCb B COCTOSIHUM TEKTOHMYECKOro MOKOS,
MOXeT pacxofoBaTb PAAMOAKTUBHOE TEMMO TOMLKO Ha MOJOrpeB
CBOEro Tena, B TO BpeMs KaK Ha 3emne OHO S[BASETCS TaKxke M
MCTOUYHMKOM TEKTOHWYECKMX npeobpasosamii.

Mpu noctpoeHun mopenu Mapca cnefyeT MCXOAUTb M3 Teo-
peTMUYeCKUX pacueToB O KOHAEHCAUMM npoTonnaHetHoro obna-
K3 B 30HE 3TOM MNAaHEeTbl B YCNOBMSAX, MPM KOTOPbIX HacTb Xene-
3a 3amellanach CepoM, a MarHesuanbHble cunmkatel oborauia-
nuce rkenesom B Bonbwem KonuuyecTse, Yem npu obpasosaHuu
3emnu n BeHepbl. DTo 06CTOATENBCTBO MOMET CBMAETENLCTBO-
BaTb O TOM, YTO SAPO Mapca cnaraetcs MPeMMyLLecTBEHHO cep-
HUCTBIM IKENEe30M; 3aMeTHOE KONMUECTBO Kenesa MpucyTCcTByeT
M B ero cunmkatHbix obonoukax. Mo paspaboTaHHoW mopenu
Mapca ero kopa umeet TonuwmuHy go 100 km, 3HaumTensHo obo-
ralWeHHYIO J>KENe30M MAaHTHIO — TonwmrHon okono 2500 km w
Hebonbwoe sgpo. Sapo Mapca, no panHeim B. H. Xapkosa, co-
ctagnsetr 7% mMONHOW MAacChl nnaHeTbl. AHaNM3 rpPaBMTaLMOHHO-
ro nons Mapca v uHTeprnpeTtauus MOJYYEHHON CENCMOTrpPamMMbi
MO3BONMAM OTMETUTb pacnpepeneHne YTOHEHMH M YTONLLEHMM
KOpbl B 3aBMCMMOCTM OT ¢opm penseda: 6bonee Ttoncras
KOpa COOTBETCTBYeT BO3BbILUEHHOCTSIM, a b6onee ToHKas —
noHuw>keHusim. B cpegHem TonWMHA KOPbI MOA KOHTMHEHTaMM
Mapca cocrasnsetr 43—45 km, mectamm ysenmumsasce o 80—
100 kM, @ B MOHMIKEHHbIX yyacTkax — He npesblwaetr 10—30 km.
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MepKypuit MmeeT, BEpPOSITHO, PacnnaBNeHHOEe efe3Hoe [4-
po u cunukatHyto obonouxky. Temnepatypa Ha rpaHuue sApa u
cunukaTHon obonouku oueHusaetcs 2000° C.

Utak, nnaHeTsl 3eMHOM rpYRMbl XapPaKTepu3ylTCa CNnou-
CTbim CTpoeHuem. Y HUX BbIENAIOTC A4PO, MaHTUS M KOpa,
pa3mMepbl M COOTHOLUEHMS KOTOPbLIX MHAMBUAYANbHbI [ANA  KaX-
pon nnaHetsl. EctectBeHHo, uto Hambonee u3ydeHsl Hefpa 3em-
M, XOTS M 3[€Ch MMEETCS eLLe OYEHb MHOIO HepelleHHbIX Npob-
nem. CoBpemeHHble TEXHMUYEeCKHe CPeAcCTBa MO3BOJMMMM PACKPLITh
HekoTopble TaiHel JlyHel U Mapca M co3pats ONTUMAnNbHbIE MO-
Aenn ux ctpoenus. K uayuenuto Mepkypus u BeHepel yudeHsle
Tonbko npuctynunu. OfHaKo cBefeHus, NoNyyYeHHble Npu Mccne-
AOBAHMM NnaHeT 3eMHOM rpPynnbl, AOCTAaTOYHO OAHO3HAYHO CBMU-
feTenbcTeyloT 06 o06pa3zoBaHMM NNaHeT M3 ra3oBO-NbINEBOro 06-
naka nytem gansHeiwen auddepeHumaumn matepuana ¢ obpa-
30BaHMem sigpa u obonouek.



I'chrbmuue KOHTMHEHTbl M 6eanonuue OKeaHbl

Ha nob6oi reorpadguueckoit kapTe Mupa BMAHO, UYTO 3€MHOM
Wap YeTKO pasfenfercs Ha KOHTMHEHTbl, BO3BbILWAIOWIMECS B BU-
A€ TMraHTCKUX OCTPOBOB, M OKeaHuYeckue BnaguHel. [eonoruue-
CKMe MCCnefoBaHMs AAaBHO Yy)Ke MoKasanu, YTO B CTPOEHWMM KOH-
TMHEHTOB M OKEAHWYECKMX BMNaAMH MMEIOTCS NPHUHUMNMANbHbIE
pasnuums.

Kopa koHTMHeHtOB (cpepHss mowHOCTb 35 KM, MaKcumans-
Has nop ropamu 70—75 km) umeer cnouctoe crpoenme. [log,
4YexnoM OCafOuHbIX NOPOJ 3aneraet rPaHUTHLIM cnoi kopei. Bo
MHOTMX MecTax, B Npepenax APEBHMX LWMTOB M BbICTYNOB, OH
BCKPbLIBAETCS HENOCPEACTBEHHO Ha 3eMHOM nosepxHocTu. Ha tep-
putopun CCCP s3to Kapenus u Konbckuir nonyoctpos, YkpauHa,
panoHsl AHabapa, EHuceiickoro kpska u [laTomckoro Haropbs.
B cocrtase 3toro cnos npeobnagaroT marmartuyeckume nopogsbl, B
TOM 4YuCNne TpPaHMUTbI, THENCbl, KPMCTanNM4yecKue CnaHubl, xene-
3MCTble KBAPLMTbl, MPaMOpPbI.

OkeaHunuyeckas kopa moujHocTblo Bcero 5—10 km coctout
npeumyillecTBeHHo u3 6a3anbToB, Ha KOTOPbLIX HeENoOCPeACTBEH-
HO 3aneraloT OCafOYHbIE MOPOALI OKeaHuyeckoro noxa. Ha rpa-
HMLLAX OKEAHMUYECKMX BMAAMH W KOHTUHEHTOB BblAensoTcs 06-
NacTM C KOPOW MNEPEeXOfHOro THMa: OT KOHTMHEHTOB K OKeaHam
MOLWHOCTL KOPbI COKPAlLaeTcss M MOCTEMEHHO MCYe3aeT rPaHMT-
HbiA Cnom.

Pasnuuma B8 coctaBe M COOTBETCTBEHHO B MNOTHOCTAX KOP
Pa3HOro TMNa NPYBENM K TOMY, HYTO CPABHMTENBLHO «NErKue» KOH-
TUHEHTbI BO3BLILLAIOTCA HAf YPOBHEM OKeaHa, Toraa kak obnactu
C «TSXKENOM» KOPOW OKEaHMUYECKOro Tuna npepcTasnstor cobown
BMNaAMHbLI, 3anoJIHEHHbIE BOAOW.
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MonbiTaemcs NpepcTaBuTb, UTO e AenaeTcs Ha APYrMX He-
6ecHbIX Tenax, KaKoBbl «MHOMMAHETHbIE» @HANOrM 3E€MHbIX KOH-
TMHEHTOB M OKeaHuuyeckux BnaauH. KoHeuHo, aHanorus senser-
Ccs HenonHoMn, Tak kak obwupHble BnafuHbl 6e3BOAHbLI, @ KOH-
TUHeHTbl Bonblue BCEro HaNOMMHAIOT NyCTbiHHbIE obnactu 3emau.

MHorue wuccneposatenu panu Becbma noapobHbie, kpacou-
Hble W yBnekaTenbHble OMNWCaHWs NYHHOM nosepxHocTu. [lo3To-
MY 3fleCb OTMeYeHbl N1Lb OCHOBHble ocobeHrocTu penseda Jly-
Hbl, HeobXxoAUMbIE ANS MOHUMAHMS €€ «reoNorMyecKkoro» crpoe-
Hus. MNpu Habnropgenusx JlyHsl B Teneckon u Npu NPOCMOTpe NyH-
Heix oTorpaduin cpasy ke 6pocaercs B rnasa csoeobpasue
penseda, BbipasuBlIEeeCs B LUMPOKOM PAaCNPOCTPAHEHMM BO3BbI-
LIEHHOCTEN CO CBETNON OKPACKOMW, KOHTPACTUPYIOWMX C PaBHWH-
HbIMM nNpocTpaHcTBamu Bonee temHoro ToHa. [Nepsbie Habnropa-
Tenu JlyHbl cuMTanu, YTO TEMHbIE PABHMHBLI SBASIOTCS HACTOALWLMU-
MU MOpPSIMM, 3aNOMHEHHbIMM BoaoK. M xOTS AaBHO ye [oOKasa-
HO, 4TO BOAbI B HMX HMKOrpa He 6bINO, 3TOT TepmuH, npeano-
deHHbIM Puuunonu, npoyHo Bollen B CENEHONOrMYecKyr nuTe-
patypy. 3ameTum, KCTaTH, YTO C reONOrMYECKOW TOUKM 3PEHMUS
3TOT TEPMWH BNONHE OMPAaBAaH, TaK Kak npepgnonaraetcs obuy-
HOCTb MPOMCXOMAEHMS NYHHbIX MOPEH M OKEeaHWYECKMX BMafMH
3emnn.

B Hacrosuiee Bpems penbed JlyHbl CPaBHMTENLHO XOPOLWO
u3ydeH. MakcumanbHble amnauTyabl penseda Ha JlyHe He npe-
sbiwatoT 12—13 km. Haubonee Bbicokue BeplUMHbI pacnonoxe-
Hbl B panoHe rop Jlenbruuua s86amu3n tokHoro nontoca Jlyusr. Mx
npesbilleHus cocrasnstotr 6onee 8 km.

3HauuTenbHbie NAOLWLAfM OTHOCHTENbHO CBETNOM OKPAaCKM, C
HEPOBHOW MOBEPXHOCTHIO M C MHOFOUYMUCAEHHbIMM KOSNbLLEBBIMM rO-
pPamMu noayuYunu Ha3BaHME KOHTMHEHTOB, MnM MmaTepukos. B wux
npepenax BbIAENAOTCS Haropbs — obWMPHbIE BO3BbLILEHHOCTH
c Byrpuctbim penbedom u ¢ HebonbMM yucnom kpaTtepos. Yacto
rpebrun u paspensowme ux 6oposgbl npuobpetaroT nUHEHHYO
OpUEHTUPOBKY, 06pa3sys ropHyto CMCTEMY MM FOPHbLIA MNOSC.

Beayuwas ponb B CTPOEHMM NYHHbIX KOHTMHEHTOB NPMHAaA-
NeMMT AaHOPTO3MTAM, a@ TaKXKe APYrMM MNOPOAAM OCHOBHOrO CO-
crasa. Ob6HapykeHue aHopTo3uTOB B npobax nyHHOro Bseuiect-
Ba nNpusfieKaeT BHUMaHWe Kk npobrneme (popmMpPOBaHMS 3TUX NO-
poA B 3eMHbIX ycnosusx. Yto ke Takoe aHoprto3ut?! Bear Ao
nocnegHero BpemMeHu 3Ta CBeTNas Nopoaa, COCToslas B OCHOB-
HOM M3 nnaruoknasa ¢ HebonblWOW MNPUMECHIO TEMHOLBETHbIX
MUHEPANOB, MHTEPECOBAaNa nMlb HEMHOrMX CneuManucTos B 06-
nactu netporpadgum.

Ha 3emne aHopTO3uTbl cnaratoT KpynHbie MHTPY3um bantui-
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Mepkypuit
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o 1€ TeKTOHM anemeHTHl 3emnu, Mapca, Mepkypus M JlyHb

1 — ApeBHME WMTLI KOHTMHEHTOB; 2 — KOHTUHEHTanbHbIe NAUTHI; 3 — cKnap4artsle
nosca 3emnu; 4 — MUKPOKOHTHHEHTbI; 5 — Tanaccoupsl; 6 — rnasHeiwmue
pudTe; 7 — rany6okosoaHbie OkeaHudeckue BnapuHbl; 8 — npubpexHbie yactu
okeaHa (Ha 3emne — wenb); 9 — kopaunseps; 10 — nepexopHbie 30HbI
MEXAY KOHTMHEHTaMM M OKEaHamu



ckoro, YkpauHckoro, KaHapckoro, AnpaHCKOro u fApyrux UWMTOB
M SBASIOTCS APEBHMMM Marmartudeckumu obpasoeaHusimu. Pop-
MUPOBaHHUE MX MPOUCXOAMNO Ha HeBonbwon rnybure. MHoraa aHop-
TO3uTbI 3aneratoT B BuAe nnactoobpasHbix Ten cpeau paccnoeH-
HbIX MHTPY3WMi OCHOBHOIO COCTaBa. DTWU Te€Na BO3HWKIW B Pe3yb-
Tate AuddepeHuraumMm marmaTtuyeckmux pacnnasos.

Kak e BO3HWMKAM KpynHble ApPEBHME MAaCCHMBbI AHOPTO3MTOB
Ha wmrax?

Mo 3TomMy noBogy AA&BHO CyLLECTBOBana rurnoresa, OCHOBAH-
Has Ha HabAlOAEeHUsX reonoros, KoTopble obpaTunu BHMMAHME,
4TO @HOPTO3UTblI MPUYPOUEHbI K KOHTAKTYy [PEBHEWWMUX 0Capoy-
HbIX MOPOA C noacTUnaloWwMm ux 6azanbToBbiM cnoem Kopsbl. bei-
NM BbICKa3aHbl MPEAMONOMXEHMS, YTO AHOPTO3MThLI SBNSOTCS pe-
3yNnbTaTOM acCMMMUASALMM MArMOM OCHOBHOIMO COCTaBa APEBHMX Oca-
AOYHbIX MOPOA,.

Ho BoT B 3emHble nabopaTtopuu nocTynunu npobbl NyHHOro
BewecTsa. M NonHOM HEOMMUAEHHOCTLIO ANS YYEHbIX SBMNOCL OT-
KPbITUE, 4TO AHOPTO3MUThbl LIMPOKO Pa3BMTbI Ha mnosepxHocTu Jly-
Hbl. OHu Bbinu ob6HapyskeHbl B npobax peronuTta, a Take B Buae
OTAEnNbHbLIX KAMHEW CBETNOM OKpacku. B peronurte KOHTHMHEHTanb-
HoM obnactu, poctasneHHom cTaHuuen «JlyHa-20», copeprutcs
okono 50—609, aHopTo3uTa.

MpepnonoxeHue, 4YTO aHOPTO3MUTbI — OCHOBHAs COCTaBHas
4YacTb JIYHHbIX KOHTMHEHTOB XOPOLIO COrNacyetcs C MMEoWMMH-
Ccsl BaHHbIMM 06 OTPaKaOLWMX CMOCOBHOCTAX KOHTUHEHTaMbHbIX
YHacCTKOB M O MeEHbLUEN MAOTHOCTM KOpbl B ux npegenax. Owu
PE3KO OTAMYAIOTCA OT NYHHbiXx 6a3anbToB M HE MMEIOT C HUMMU
nepexofHbix pPa3HocTen. B nyHHbIX yCNCBMSAX aHOPTO3MUTbI, HECOM-
HEHHO, BbIGENMMAMUCL M3 Marmbl OCHOBHOro cocTtasa. OHu obpaso-
Banucb B Hanbonee paHHIOK CTaAUIO POPMHUPOBAHUS NYHHOM KOPbI.

Ba)kHble 4epTbl CXOACTBA MYHHbIX M 3€MHbIX KOHTMHEHTOB yCTa-
HOBIEHbl MYTEM COMOCTABMEHUS AAHHbIX O MPABMTALMOHHBIX MOASAX
M MoLHOCTH Kopbl. Ha 3emne MOWHOCTL KOPbl KOHTMHEHTOB CO-
crasnsiet 25—50 km. UnTepnpetaums rpaBuMeTpUUECKUX AaHHBIX,
seinonHexHas k. O'Kucdom ans ueHTpansHOM vacTu BMAMMOFO
nonywapus JlyHb!, MOKasana, 4TO MOLLHOCTb KOPbl 3[4E€Cb MOXHO
oueHnTtb BenmnunmHon 40—60 km, u garke 100—150 km Ha ee obpar-
HOM cTOopoHe. KOHEYHO, B OLEHKAX MOLLHOCTHM JIYHHOM KOPbI MO-
ryT 6biTh CyLLeCTBEHHbIE HETOUHOCTH, HO YyXe Ceny4ac HEeCOMHEeH-
HO, UYTO KOHTHMHeHTam JlyHbl, Tak e Kak u Ha 3emne, CBOWCTBEH-
Hbl 3HA4YMTENbHbIE OTPULATENbHLIE AHOMANUKM CUIlbl TAKECTH —
«MAacMMHbI», Kak ux Hassan [1. H. KponoTtkux.

JNlyHHble mopsa umetoT B nonepeunuke ot 400 ao 1200 wkm.
Haubonee obwmpHas pasHuHHas obnactb JlyHbl, BuAumas pfaxke
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HEBOOPYIKEHHLIM rnasom, nonyunna HassaHue OkeaHa bype. B oco-
6yto rpynny BbIAENAIOTCS CpaBHMTENLHO Hebonblime Mo pasme-
PaM Kpyrosble MOpPS OKPYrAblX MM OBaMbHbIX OYEPTAHMH B Nna-
He, 06bluHO oBpamnenHbie 6Geperosbimu xpebTamu, mnm KopaUnb-
epamu.

MosepxHocTe Okeana bypb M nyHHbIX mMope# HeposHas. Ha-
pPsAy C KpaTepamu B MX Mpefenax MPOCEXMBAIOTCS TPELMHBI,
6oposfbl M csoeobpazHbie Gopmbl penveda, K YMCAY KOTOPLIX
npuHagnexar Kynona, mssunucTelie yctynsl. OBbi4HO Kynona pac-
nonaratotcs rpynnamu. OHu npepgcrasnstoT coboin nogHsTus npe-
MMYLLECTBEHHO OKPYrnoi popmbl B MaHe AMAMETPOM B HECKOJb-
KO kunomeTpos, Bbicoton ao 0,5 km. Monorue cknoHel Kynonos
He npesbiWwatoT 5°.

Bo MHOrMx mecrax rpaHuMua MOPCKUX M KOHTUHEHTAMNbHbLIX
obnacteit KpalMHe HEPOBHAS, C MHOFOYMCIEHHBIMM «3aNMBAMMY,
4YTO MO3BOMIMAO MCCNEAOBATENSIM BbICKA3bIBaTh MPEANONOMKEHUS
O 3aMONHEHMM NYHHBIX MOPEN NaBOBbIM MaTepHanom, 6anskum
no coctasy Kk 3emHbim Baszanbrtam.

B kpaeBbix 30Hax NyHHbIX MOpe# nosepxHocTe BazansTos cpas-
HuTenbHO posHas. OfHAKO MX MOLLHOCTb HEBENMKAE, TaK KaK M3-
Mof, HUX BO MHOIMMX MECTAaXx BLICTYRAtOT ocTaHubl Bonee apesHMX
nopoyj, B BMAE OTAENbHbLIX, YAaCTO [OBOMBLHO KPYMHbLIX «OCTPOBOBY».
CTpyKTYpa MX @HanOrMuyHa CTPOEHWUIO CMEXKHbIX KOHTMHEHTaNbHLIX
obnacten. AHanM3upys CTPOEHWE TAKUX «OCTPOBOB» B FOXKHOM Ya-
ctn OkeaHa bypb, MOXHO NpocneanTb OTAENbHBIE KPYMHbLIE CTPYK-
TYpbl KOHTMHEHTa NOA Nokposom HasanbTos.

BHyTpeHHMe u4acTu MOpel cO CpaBHUTENLHO POBHOMW MOBEPX-
HOCTbIO 6a3aNbTOB OTAMYAIOTCS MPAKTMUYECKM MOMHBIM OTCYTCTBM-
eM Kakux-nnbo penuKTOB KOHTMHEHTanbHbIX CTPYKTYp. B cBsizu ¢
3TUM MOIKHO Mpepnonarath, YTO MOWHOCTL BasanbToB B MX npe-
Aenax BO3pacTaeT [0 MEpPBbIX KUAOMETPOB.

BnaaunHbl nyHHbix mopeit u Okeana byps nepeceueHsl Banoo6-
pa3HbiMM MOAHATMAMMK. Banbl npocneusatoTcs B BuAE MONOrMX,
HO OUeHb MPOTSIKEHHLIX rpPsf Ha nosepxHocTu mopen. OHu ume-
toT HeBonbwyto BbICOTY (OBLIYHO B AECATKM WM MEpPBble COTHM MeT-
poB) u oueHb nonorue cknoHbl. CBA3b UX CO CTPYKTYPamu KOHTU-
HEHTanLHOro obpamneHus NpPocCneMBaeTcss HEOTYETNMBO, XOTH
MECTaMM BMAHO, UYTO TaKME MNOJHSATHS SBNAIOTCA Kak 6bl Heno-
CPEACTBEHHbLIM MPOAOMKEHMEM OTAENbHLIX BbICTYMOB MAM «Mbl-
coB», BAAIOWMXCS B Mpefenbl MOPCKMX BMaAMH.

Ecnu conoctaBuTb okeaHuueckue BnaAuHbl 3e€MAM M NYHHbIE
MOpPS, TO MEXAY 3TMMM rNaBHEWWMMHU TEKTOHMUECKUMMU DNEMEH-
Tamu ByayTt obHapyskeHbl ewe Gonee pasuTensHbie YepTbl CXOf-
ctea. Begp, no cyuiectsy, u Te, u gpyrve sSBASIOTCA KPYMNHEWLIM-
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TeKkTOHMUYECKOE cTpoeHHe Tuxoro (BBepxy) u O Bypb Ha JlyHe
€ BbijeneHMemM OAHOTHMAHLIX TEKTOHMUECKMX CTPYKTYP

1 — KOHTMHEHTanbHbl (MaTepuKoBLIK) TR KOpbl; 2 — MepexoAHbli
(cybronTuHeHTanbHbIA 1 cyBokeanuueckuit) TuR kopbl; 3 — OKeaHWuecKui
TMR KOpbl; 4 — 30HLI BHYTPEHHUX BanoobpasHbix u 6nokoBo-rnLIGoBLIX
nogHstui; 5 — kopaunsepsl; 6 — pugdrosas 30Ha Boctouno-TuxookeaHckoro
noAsmMXHOro nosca; 7 — pasnomel



MM [ernpeccMsiMM MO OTHOLWEHUIO K CPefHEMY YPOBHIO NOBEPX-
Hoctu. Ha 3emne pgHo okeaHuuyeckux BNaguH nexuT Ha rnybuHe
2—4 km. lMoBEpXHOCTb NyHHLIX MOPEeNH ONyl,eHa Ha TaKylo e
rny6uHy Mo OTHOLWIEHWIO K YCNOBHOMH MOBEPXHOCTH, COOTBETCTBYIO-
wen cpeaHemy paguycy JlyHbt. Jloxke 3eMHbIX U NYHHbIX CKEAHOB
Ha OrPOMHbLIX MPOCTPAHCTBAX 3anonHeHo Hazanbtammu.

lMpeanonoxeHus 0 TEKTOHMUYECKOM CXOACTBE MYHHbIX M 3€M-
HbIX OKEAHMUECKMX M MOPCKMX BMaAuH MNOATBEPMAAOTCS rpasm-
METPHUYECKUMMU [laHHbIMMU, COTNacCHO KOTOPLIM NYHHbIM MOPSM CO-
OTBETCTBYIOT KPYMHbI€ NONOMMTENbHbIE AHOMAMNNUU CUMbI TAIKECTU —
MacKoHbl. Tak e, KaK M Noj 3€MHbIMM OKEaHMUECKMMMU BnajuHa-
MM, KOpa 34ech Bonee TOHKAs WM CnOXeHa NpenmyluecTBeHHoO Ba-
3anbTamu.

Ocoboe mecTo B cTpoeHuu BHelwHel obonouku 3emnu u ee
CMYTHUKA 3aHUMAIOT NepexofHbie€ 30Hbl MEMAY KOHTMHEHTaNbHbI-
MM M OKeaHnuyeckumm obnactsmu. Ha 3emne Kk 3TMM 30Ham npu-
HagnexaT ocTpoBHble Ayru, rnybokosopHble >xkenoba u OKpauH-
Hble mops. Kopa B TakuMx 30Hax MMeET NMPOMEXYTOUHbIE CTPOEHHE
M MOLLHOCTb MO CPABHEHMWIO C OKEAHWUYECKUMM BNAAMHAMM M KOH-
TMHeHTamu. Ha JlyHe K HUM MOXKHO OTHECTM TaK HasblBaemble Ta-
naccompabl — KPYyMHble BNafMHbl B Npefeniax KOHTMHEHTOB MNM Mo
nepucgepum MOpewn, Kpaesble yYacTKM MOPCKMX BMNafiMH C MHOro-
UYUCNEHHbIMU PENUKTAMMK FOPHOro penbeda, UMEIOLEro KOHTUHEH-
TanbHOE CTpOEeHHe, a TaKXe KOpAuNbepsl.

Kopaunbepel npegcrasnstor coboi Kpaesble MOAHATHS, pac-
nonaratoumecs obbIYHO BAONb FPAHUL, KOHTMHEHTaNbHbIX obnacren
M Mopckux BnaauH. B GonbwuHcTBe cnyvyaes kopAunbepbl Npo-
TAMMBAIOTCS HE BAONb BCEM rpaHulibl BMaAMHblI, 8 OXBaTbIBAlOT ee
B suge ayrn. ConpsrkeHue KOpAMNbEDP C MOPCKMMM BMNagMHammu
NpPoMCXOAUT OBLIYHO MO KPYMHBIM MPSIMOAMHENHBIM MAW AYrOBbIM
PasnomMam C amniuTylamMu BEPTUKANBLHOrO NepemellieHus B nep-
Bble kKunomeTpbl. OHU BbipaXKeHbl B BUAE KPYMHbIX YCTYNoOB.

[paeuTaumoHHoe none B nepexofHbix 30Hax JlyHsl umeeTt aud-
hepeHUMPOBAHHBIM XapaKTep, YTO CBMAETEeNLCTBYET O HEOAHOPOA-
HOM CTPOEHWUU KOPBI.

Mapc no ceoei cTpyKType 4eTKO paspensercs Ha ABa NOnNy-
wapus. CesepHoe nonylapue npepcrasnser coboi ruraHTCcKyro
BNAAMHY OKEaHMYeCcKoro tuna, HassaHHyto Benukoin CesepHoi pas-
HuHoM. HOHoe nonywapue — 3T0 KOHTUHEHTanbHas obnactb ¢
MHOFOYUCNEHHbIMM KpaTepamMu M HEOAHOPOAHAs MO CTPOEHMIO.
3Aech BLIAENSIOTCS YYACTKM C BO3BbIWEHHbIM penbedom, mecTa-
MM BbLICOTOM A0 5 KM Haja cpefHum yposHem Mapca. DTo csoero
poAa sApa KoHTuHeHTanbHoM obnactu. O coctase nopog, cna-
raloWwMx KOHTMHEHTanbHble obnacTu Mapca, MOXHO CYyAMTb TOfMb-
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KO NPEeANOMOMMUTENbHO Ha OCHOBAHWUW CPABHEHWUS C PAHHWMMM 3ITa-
namu dopmuposarmus kopst JlyHsl u 3emnu. Haubonee seposten
rabbpo-aHOPTO3UTOBLIN COCTAB NEPBOHAYANBHOM KOHTUHEHTANLHOM
kopbl Mapca. MowHOCTL KOPbI B MNpefenax KOHTUMHEHTaNbHOro
nonywapus B CpefHeM COCTaBnseT okono 43 Km.

OkeaHuueckoe cesepHoe nonylwapue otnuyaetcs bonee pas-
HUHHBIM peNbedom C OTHOCUTENBHO MasblM 4YUCAOM KPaTepos.
B npunonspHoi obnactu no nepudepum NEAHWMKOBOro LMTa pPas-
BMThl MOKPOBbI OCAAOYHbLIX MCPOJA, MOLLHOCTbL KOTOPbLIX AOCTUra-
eT MHOrux coteH metpos. Ha octanbHoin Ttepputopun Benukon
CeBepHOM PasHMHbI NPSIMO HA NOBEPXHOCTM MNM Nof Hebonbuwmm
4YEeXNIOM MEeCcKa, HAHECEHHOro BETPOM, 3aneratloT Nokposbl Hasanb-
ToB. MecTamMu Ha fAeTanbHbiX CHUMKAX YETKO BWUAHbLI M3BUMMCTbIE
YyCTYnbl BbICOTOW B HECKOMbKO [ECSTKOB METPOB, YAMBUTENbHO
HaNoMMHaloLMe PPOHTaNbHbLIE YCTYMbl NaBOBbIX MOTOKOB HA CHUM-
kax JIyHbl M 3eMHOM MOBEPXHOCTM. MOLLHOCTE KOpPbI B npepaenax
OKEaHWUYEeCKOro Mosylapus 3HAYMTENbHO HUIXKE, Yem B npepenax
KOHTMHEHTaNbLHOro tora nnaHeTts:, coctasnss scero 10—20 «km.

Ocoboe nonoskeHune B CTpyKType Mapca 3aHMMaloT OKpYr-
nele penpeccum dnnapa, Aprup, Xpuc, Ucupa. Mo dpopme m pas-
MepamM OHM OYEeHb HaMOMMHAIOT KPYyrosble nyHHele mops. Cxop-
CTBO [OMOMHSETCS TEM, YTO OHM TaKKE OKPYXKEeHbl KOpAuNbepa-
mu. Penbed 3tux snaauH eoiposHeHHbin. OHu, nopgobHo Benukohn
CeBepHOM paBHuMHe, BbinosiHeHsl HasansTamu. Mo rpasumeTpuue-
CKUM [aHHbIM, B Npefenax 3TMX BNafWH MOLLHOCTL KOPBI MMHMU-
manbHas m coctasnset 8 km BO BnaguHe Onnapa. [Npoucxompae-
HME TaKMUX BMAAMH OCTAETCS BO MHOIMOM [AMCKYCCMOHHbIM. Boamoik-
HO, X (opmupoBaHue 6bINO CBS3AHO CO B3PbLIBOM MMTAHTCKOIO
MeTeopMuTa acTepouAHbix pasmepos. B atom cnyyae koppuneepsl
cneflyeT paccMaTpuBaTte KAaK PENMKTbl Bana, OKpYyKalowero Kpa-
tep. OaHako 310 BbINO TONBKO Hayanom cnoxkHoro npouecca. Mog
aHuuem kpaTepa obpasosanack ocnabneHHas u 4acTUUHO pasapob-
fleHHas KOPa C MOBbLILWEHHOW MPOHULLAEMOCTbIO, a Bbibpoc 6osnb-
LWMX KOMMYECTB Marepmana NnpMeen K KOMMEHCaLMOHHOM HeypaBHO-
BeweHHOCTH. B pesynbTate ocyuwiecTBuncs NoAbemM KPOBAM MaH-
™MK C BbinnasneHuem 6a3anbTOBOM Marmbl M €€ MPOHMKHOBEHMEM
K nosepxHoCTW B npepenax genpeccun. Ban kpatepa noa pewct-
BMEM TEKTOHMYECKMX [ABUIKEHWN BCNEACTBME MOABEMA MAHTMM M
6a3anbToB OKa3ancs pasbuTbim Ha CNOXKHYIO cucTemy BoKoB u Npu-
obpen obnuk coBpemeHHbIX Kopaunbep.

MpusksatopransHas obnacte Mapca ssnsetcs csoeobpasHon
nepexofHOW 30HOW MEMXAY KOHTMHEHTaNbHbIM M OKEAHWMYECKMM
nonywapusmu. 34echb BbIAEASIOTCS ABA FMraHTCKMX nogHaTus Map-
cnpa m Onusun. OHu MMET POPMY MOAOTrMX KYMONOBMAHLIX B3AY-
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Tuh. MoaHaTue Mapcupaa B LEHTPANbHOM HAcTM BO3AbIMAETCS MOY-
™ Ha 10 kM Hap cpepHel nosepxHOCTLIO Mapca. B atom ke nosce
HaxoAmMTCs pudToBas cucTema MapuHep M Tak Ha3bliBaeMble XaoChi
M nabupuHTLI C BLICOKOM pasapobneHHOCTbIO Kopbl. [ns obnactu
COUYNEHEHUS KOHTMHEHTANbHOTO M OKEAHMYECKOro Mofylwapui xa-
paKTepHa MOBbIWEHHAs TEKTOHMYecKas akTuBHOCTb. Kak TyT He
BCMOMHMUTL O THMXOOKEAHCKOM TEKTOHWYecKom nosice — rnobanb-
HOM pasfene MexXAay [ABYMS CErMeHTaMu 3eMHOW nuTocdepsl.
MouwHocTe Kopbl B npegenax nofHatus Mapcupa pgocturaer, no
MMEIOWMMCH reoPU3MUECKUM AaHHBIM, NpUMepHO 77 KMm.

CTpykTypa nosepxHocT MepKypus n3ydyeHa noka HepocTa-
TouHO. U3BecTHO nmwb, 4To 6OnbluMe NPOCTPAHCTBA MMEIOT KOH-
TMHEHTaNbHOE CTPOEHHE, PE3KO OTMIMUHbLIE OT €AMHCTBEHHOMN Kpyn-
Hoi BrnaavHbl Kanopuc. B npepenax KOHTMHEHTaNbHOM YacTH Hau-
6onee [APEBHUMM YUACTKAMM SBASIOTCS MEKKPATEPHbIE PaBHU-
Hbl, MCNEeUWpPEHHbIE MENKUMU KpaTepamM.

AHanorom nyHHbIXx mopei Ha Mepkypuu sBnsertcs BnaguHa
Kanopuc. Mopgo6brHo TuxookeaHckon snaguHe 3emnu u obwmpHon
Aenpeccun Okeana bypb Ha JlyHe, sBnagutHa Kanopuc Ha Mepkypuu
npepacrasnser coboi genpeccuio nnaHeTapHoOro nopsaka. luamerp
snaauHel Kanopuc 1300 km. OHa umeeT KoHUEHTpUUECKOoe cTpoe-
Hue.

B uenom mopckue pasHuMHbl MepKypus MO xapaKTepy nosepx-
HOCTM CMNBHO OTAMYAIOTCS OT KOHTMHEHTanbHOW 4actu. [losepx-
HOCTb UX NPEMMYLLECTBEHHO rnafKas, XOTS MecTamu BO BnaguHe
Kanopuc pesko suigensiorcs TpewmHbl, ycTynbl M rpebuu. PasHu-
Hbl MepKypus umeroT Heckonbko 6Bonee KpacHOBaTYlO OKpacKy
Nno cpaBHEHUIO C OKpyxawwmmu ropamu. OHu cnoxeHbl nopo-
AaMKU MPeAnONOXKUTENbHO BYNKAHUUYECKOTrO MPOMCXOXKAEHMS, aHa-
NOrMYHO MOPCKMM BrnaguHam JlyHbl, BbIMONHEHHbIM BasanbToBbIMK
nasamm.

BnaauHa Kanopuc obpamneHa Banom, COCTOSLWMM M3 CrAaXKeEH-
HbIX FOPHBbIX MAacCMBOB BbICOTON 1—2 KM, pasfeneHHbIX MONOrUMH
aenpeccusmu. Mo nepudepun sana passuTbl XOAMMUCTbIE PABHUHDI
C OKPYrAbIMH M30NMPOBAHHBIMMK XONMamu nonepedHnkom 1—3 km
Boicoto 0,1—0,2 km. B 600—800 km ot snaguHbl Kanopuc Hame-
4yaeTcs nonoruit BHEWHMH Ban, obpasosaHHbin HebonblwMmu xon-
Mamu nonepeyHMKom 8 1—2 Km Mpu BbICOTE B AECATKU METPOB.

CeepeHus o cTpykType nosepxHoctu Bexepsbl, ocHoBaHHblie
Ha PaiMONOKALMOHHOM 30HAMPOBAHMM, MOKA ellle He OYeHb HaAeX-
Hbl, YTOBbI YBEPEHHO CYAMTb O BO3MOMHOCTH BblAENEHUS aHaNoros
3€MHbIX KOHTUHEHTOB M OKEaHWuecknx BnaauH. [epsoHavaneHo Mo
PaAMONOKALMOHHBIM HaBNIOAEHUSIM C MOMOLLBIO HAa3EMHbIX CPEACTB
6binu ycTaHosneHsbl obwmupHbie 0Bpa3osaHus okpyraon Gopmbl, Ko-
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TOpble COMOCTaBASMNUCE C NYHHbIMW KPYroOBbIMM mopsimu. B pane-
Helllem npu paguonokaumoHHom ob63ope co cnyTtHukos  Be-
Hepbl okasanocb, 4To penbed 3Toi nnaHeTsl Bonee cnoeH.

M Bce-Takn B CTPOEHMM MNAHET 3E€MHOM rpynnbl NpossBnseTcs
3aKOHOMEPHOCTb  yHAAMEHTanLHOro nopsgka: obocobnsaroTtcs
KOHTUHEHTAaNbHbIE MOAHATUS W Aenpeccun, BbinonHeHHbie Hasans-
Tamu. lNog KoHTUHEHTamMKu KOpa Bonee MOLLHAS M OTHOCHTENBHO Me-
Hee MOTHas MO CPAaBHEHWKD C KOPOM OKeaHMYeckoro Ttuna. DTa
3aKOHOMEPHOCTb AONKHA YUMTLIBATLCS MNP rnobanbHbIX TEKTOHM-
YECKUX MOCTPOEHMUAX, XOTS CaM MeXaHu3m (POPMHUPOBAHUA OKea-
HUUYECKOW KOPbI MOXET BbITh CYLLECTBEHHO PAa3NMYHBIM Y Pa3HbIX
nnaHet. B 3emMHbIX ycnoBusx obpazoBaHue OKEAHMHYECKOW KOPbI
obvsacHseTcs ¢ pasHbix nosuuuin. OAHM uccnegosartenu, Hanpu-
mep B. B. benoycos, cBs3biBatoT obpasoBaHne OKeaHMUYECKUX BMa-
AvH ¢ Basuduraumen Mnu okeaHusauuMen KOpbl B pelynbTaTte pac-
CPeAOTOYEHHOro nogbema rnybuHHoro matepuana. BepostHo, ana-
NOrMUHLIM Npouecc nposisneH ocobeHHO WUPOKO Ha APYrux nna-
HeTHbIX Tenax. [lpyrme — CTOPOHHWMKMW «HOBOM rnobanbHON TekTO-
HUKK» CBSA3bIBAIOT (POPMMPOBAHME OKEAHMUYECKOW KOpbl C pasfBu-
MEHUEM NUTOCHEPHBIX MAWT, CONPOBOMXAAEMbIM MOABEMOM ray-
6uHHOro maTtepmana BAONb Takux packonoe (Mo pudTOBBIM Tpe-
WMHAM CpefMHHO-OKeaHudecknx xpebrtos). [laHHble cpasHuTENb-
HOM MNAHEeTONOrMMM M FeOTEKTOHMKM MO3BOMAIOT BbICKA3aTb npea-
MONOMEHWE, UTO B 3EMHbIX YCIOBUAX MOTyT peanu3oBbiBaTbcs oba
npouecca CTAHOBNEHUS KOPbl OKEAHMUYECKOro Tuna.



BynkaHu3m nnaHer

Ha Bcex nnaHertax 3eMHOM rpynnbi M KPYMHbIX CNYTHUKAaX LWMPOKO
PacnpocTpaHeHb! BYJIKAHMYECKME MOPOAbl. DTH NOPOAbl HOPMM-
POBAaNMChL Ha NPOTSAKEHMM BCEM IBONIOLMM NnaHeTHbix Ten. OpHako
COBPEMEHHbLIN aKTMBHbIN BYNKAHM3M, NOMMMO 3emnu, obHapykeH
Tonbko Ha cnyThuke KOnutepa — WUo.

BynkaHuueckne nopopbi o6pasytoTcs mM3 marmbl, [OCTHUrLLEH
nosepxHocT nnaHetel. Mo copepikaHMIo KpemHe3ema BYNKaHu-
Yeckue NOpoAblI MOAPA3AENAIOTCA HA OCHOBHbIE, CPEAHME M KUC-
nete. DT nopoabl obpasytoTcs B pesynbTate M3anusHus nasel. Pas-
NMYAIOT ByNKAHWYECKME annapartbl ABYX FNaBHbIX TMMNOB: LEHTpanb-
HOrO M TpewMHHOro. Y BynKaHa LEHTPanbLHOro TMNa M3BEpPIKEHMS
NPOMCXOAAT Yalie BCEro M3 NOCTOAHHONO BbIBOAHOrO KaHana — xep-
na. B TpewmHHbIX ByNKaHax NOABOASALIMM KAHANOM CAYKMT Tpeuim-
Ha, BAOJNIb KOTOPOM NPOMCXOAAT M3BEPIKEHUS,

BynkaHnueckue npouecchbi, MMmelouMe WHPOKOEe Pa3BUTHE HA
3emne, BOCTAaTOYHO XOPOLWIO M3YHYEHbI WM OMMCAHbI MHOFMMMM MC-
cneposatensamu. Bcero Ha nosepxHocTH 3emnn M3BECTHO CBbiwe
800 pencTtytouux BynkaHos. [lee TpeTu M3 HMX COCPEROTOHEHbI
Ha Bbeperax u octposax Tuxoro okeana. Ha 3emne ycraHosneno
TaKKe OrPOMHOE KOAMYECTBO MOTYXWMX BYNKAHOB. TONLKO Ha AHe
Tuxoro okeaHa B HacTosiuiee Bpems HacuuTbiBaetcs okono 1000
rop BYNK3HMYECKOro NpOMCXOXAeHus BbicoTon 6Gonee 1 km. Bcee,
MAM MOYTM BCE MOABOAHLIE MOPbl — 3TO BYMKAaHbI.

Haubonee kpynHbimu BynkaHamu Ha 3emne seastotcs: Kunm-
mangkapo B Appuke (5895 m), Kotonaxm (5897 m) m Muctu (5821 m)
B FOxHoi Amepuke, Opucaba (5700 m) u Monokartenetns (5452 m)
B Mekcuke, MayHa-Kea (4205 m) na laBaickux octposax u ap.
Y Hac B CTpaHe MHOrO aKkTUBHbIX BynkaHos Ha KamuaTtke.
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ExxeroaHas «nNpoM3BOAMTENBHOCTbY BCEX AKTMBHBLIX BYNKAHOB
3emnu pasHa 3—6 MApA. T U3BEPraeMoro BeuLecTBa. DTO 3HAYUMT,
uTO M3 Heap 3emnM Ha NOBEPXHOCTb €XErofHO NOCTynaeT Orpom-
HO€ KONMYECTBO PAcNNaBNEeHHOro Matepuana ¢ TeMnepaTtypom Cebi-
we 1000° C: nenna, wnakos, BynkaHuuyeckux 6omb6, manusmxcs
NOTOKOB faBbl M T. f.

Takum 06pasom, BYNKaHM3M — 3TO OUYEHb BAXKHLIA NpoLEcC
B8 popmupoBaHumu BHelwHen obonoukn 3emnm.

Apyrum HebecHbIM Tenom, Ha KOTOPOM [OCTOBEPHO YycCTa-
HOBIEHA COBPEMEHHAas aKTWBHAs BYNKAHWYECKAs [esATenbHOCThb,
sgnsetcs 6nmxkanwmuin cnytHuk HOnutepa — WHo. Ero pguamerp
paseH 3640 km, uto npumepHo Ha 150 km Bonbre guamerpa Jly-
Hbl. Ha noBepXxHOCTM 3TOro CNyTHMKa OTMEUEHb! TEMHbIE KpaTepesl,
BOKPYF KOTOPbIX OBbIYHO BMAHLI NOTOKM nasbl. Ha psae cHMMKOB,
nonyuyeHHbiX co cTaHuuu «Bosgrkep-1», obHapyKeHbl ABHbIE Ccnepbl
aKTMBHOro BynkaHusma. bnegHoie 3eneHosato-6envie obnaka Byn-
kaHudeckmx Bolbpocos npoctupanuce A0 ebicot 100—280 km. Cko-
pocTe Beibpocos gocturana 1 km/c. Kanbgepa® ogHoro us synka-
HOB nMpeAacTaBnseT coboi KONbLEBYIO CTPYKTYPY AMAMETPOM OKO-
no 300 km. AHanu3 CHUMKOB NO3BONMN OBHAPY>KMTb Ha NMOBEPXHO-
cTu Mo cemMb aKTMBHBIX BYJIKAHOB, KOTOPblE HEO[HOKPATHO M3BEP-
ranuce B TeYeHHEe Tex YeTblpex CYTOK, KOrga HaxoAunuce B rione
3peHns Tenekamep cTaHuuu. Yepes ueTbipe Mmecsua, BO Bpe-
MS noneta APYrowW CTaHUMM, HE MEHee LWecTM M3 paHee 06-
HaPYXEHHbIX BYNKAHOB NPOAOMKANM CBOIO AKTMBHYIO BYJIKaHM-
HYECKYIO AefRTeNnbHOCTb.

N3eeprxeHns BynkaHos Ha Mo HOCAT B3pbIBHOM (3KCMNO3MBHbLIN)
xapakTep. [MofobHas BynkaHuueckas AesTenbLHOCTb Ha 3emne npo-
MCTEKaeT NPHU aKTMBHOM Y4YacTuM BOAAHbIX napos. Bynkanuueckue
B3pbIBbl NPH M3BEPXKEHMM BynkaHos Ha Mo obycnosneHsi, no-suam-
MOMY, NPUCYTCTBMEM CEPHMCTOrO rasa. YueHble CUMTAIOT, YTO Hea-
pa Mo nouTtu nonHOCTLIO pacnnasneHbli M3-38 OYEHb aKTMBHOIO NpPM-
nueHoro Bo3pencteus HOnutepa, a nosepxHocTe Mo nokpebita
c/ioem cepbl TONUWMHOW B HECKONbKO KunomeTpos. Blaumopen-
CTBME PACKANEHHbIX HeAP C NMOBEPXHOCTHLIM CIOEM Cepbl NPUBENO
k obpasosaHuio Ha Mo atmocdgepsl, noHochepsl u obpasosanuio
BAONE OpP6MTEI TOPOBOro KONbLA, COCTOSLWEr0 M3 3apPsHKEHHbIX
uactuy. Ero BsaumogpgeiictBue ¢ maruutocdepon tOnutepa npu-
BOAMT K rPAHAMO3HBIM «MONSPHBLIM CUSHUSAM®.

MoryyeHHbie nepBbie AOKa3aTeNbCTBA COBPEMEHHOIO BHE3EM-

* Kanbepa — uupkoo6pa3Has BiaguHa ¢ KDY TbIMM CTEHKAMM U TLIOCKMM JTHOM, 05pasy-
CTCA BCIEACTBHE MPOCENAHNs KOHYCa BYJIKaHa.
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Cnythux FOnurtepa — Mo

Ha sepxHem cHumike (a) cTpenkon ykasaHbl MecTa rasoeo-nennosbix Bbibpocos
u3 BynkaHos. Ha HuxHem (6) — 4eTKO BMAHBI BYNKaHMUYECKWHA KpaTep
M NasoBbie NOTOKM

HOro BYNKaHU3mMa CBMAETENbCTBYHOT O TOM, 4YTO No sensercs He-
6ecHbim TENOM, BYJIKAHUMYECKH ropasno 6onee AKTHUBHbLIM, 4YeMm
3emnsa. ﬂpep.aapwrenbnble OUEHKHW Yy4eHblX MO M3YYEeHHUIO MHHTEH-
CHUBHOCTH Bym(ammecxoﬁ AREATENBHOCTH HA UNo YKa3biBAKOT, YTO NO-
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BEPXHOCTb 3TOrO CNyTHWMKa npeobpasyertcs co ckopocTeio 1 MM
8 roa. Liudpa 31a B reonornyeckom macwrabe spemeHn Becbma
BHywMTenbHas. MocTosiHHoe obHOBNEHME MOBEPXHOCTM NPOUCXO-
AWT B pe3ynbTaTe M3nusHUiA nasbl M BLIBPOCOB MaTepuana U3 xepn
BYNIKaHOB.

B pesynbrate m3yueHus MHOroumcneHHoix ¢otorpacpun JlyHsi
M HEenocpeaCcTBEHHOro M3Y4YEeHUS UYENIOBEKOM €€ MOBEePXHOCTHU M
coctasa rpyHTa 6bino cAenaHo 3aknloyYeHuwe O TOM, HTO NOBEepX-
HOCTb nyHHbIXx mopen n OkeaHa bypb cnaraetcs agpesHMMM BYynKa-
HUUYECKMMHK MOPOAAMM OCHOBHOro coctasa — bHasanbTamu.

BynkaHuueckas pestenbHOcTb Ha JlyHe 3aKOHuYMNack OKONO
3 mnpAa. net Haszag. OAHaKO MMeloTCs (PaKTbl, KOTOpble WMHOrAa
TPAKTYIOTCS OTAENbHbIMM MCCNEefOBaTENS MM KaK NPU3HaKW cospe-
MEHHOM BYNKAHWUYECKOMW AesTenbHOCTH. Tak, Hanpumep, COBETCKUM
actpoHom H. A. Kosbipes 23 okTtsbps 1959 r. 8B kpatepe AnbgOHC
OTMETHUN BCMbIWKKM, KOTOpPbie OH OBBLACHAN KaK M3BEepIXKeHue BYI-
KaHa.

Penbed nyHHbix mopen u OxkeaHa bypb xapaktepusyercs Ta-
KMMM xe (DOPMamM, 4TO W B BynkaHuyeckux obnactsax 3emnu.
3710 nasoBble NOTOKM M MNOKPOBbI, OFPAHUUMBAIOLLME UX MIBUITUCTbIE
YCTYMbi, TPELLMHbI — PUAAK, BYNKAHUYECKMe Kynona. 3aeck wupo-
KO pa3BuTbl Banbl U rpsabl, npotsxerHole (10—30 km), a Takke
u3asunuctole. Mx npomcxoxpgeHue He coecem sicHo. [Mpepnonara-
eTcsl, YTo 3TO MOryT BbiTh AaHKM — 3acTbiBlIME B TPELIMHAX Mar-
matuueckne nopopbl, obpasylouime BepTMKanbHbie MAM KpyTona-
[aloLMEe CTEHKM, MNM BbICTYNbl pyHAaameHTa, obnekaembie nasow.

Paguonoruueckme onpepeneHus ROKAa3bIBAIOT, 4YTO BO3PAacT
nyHHbix HGasanbToB M3mepsieTcs uHTepsBanom 4—3 mnpa. ner.

Ectb BCce OcHOBaHMs NPeanoOnoOXKuTb, YTO BYNKAHUYECKME Mo-
POAbl WMPOKO PAacnpoOCTPaHeHbl M Ha NOBEpPXHOCTH Mepkypus.
3pech BbIAENAOTCS @HANOMM NyHHbIX MOPEHN, NPpeXae BCEro orpom-
Has snaguHa Kanopuc (Mope Yapebi). MosBepxHocTe ee npeumy-
LLEeCTBEHHO rNaAKas, OAHAKO NPOCNEKMUBAKOTCS YCTYMbl M3BUAMCTON
popMbl, HANOMMHAIOLWME (PPOHTaNbHbIE OrPaHMYeHUs NaBoBbIX NO-
TokoB Ha JlyHe. B otnnume ot JlyHbl, rae BbicOTa yCcTynos coctasnse-
€T BCero fecstTku meTpos, Ha Mepkypuu oHa gocturaet 200—500 m-
MpuunHa 3Tux pasnuuuit moxkeT BbiTb obbsicHeHa Bonee BA3KMM
coctaBom nae Mepkypus. He ucknioueHo, 4TO 3TO CBS3aHO C ro-
pa3no HGonbleh cunok TaxecTn Ha nosepxHocT (bonee yem B 2 pa-
3a), yuem y JlyHbl. Bbicokas cpepHfs NNOTHOCTL NOPOA NNaHeTh!
AaeT OCHOBaHMA ANs NPEANONIOKEHUH O TOM, YTO MOPCKHE BNagm-
Hbl MepKypusi MOryT BbiTb BbINOnNHEHb! nasamu, 6nu3KMMKM MO co-
cTaBy K maHTMiHOMY Beutectey. O BospacTte BynkaHuM3ma Ha Mep-
KYPMM MOMHO CYAMTb MO CTEMEHM HACLILLEHUS €ro NOBEpPXHOCTH
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Bynkausl Mapca

BHu3y — kapTa wuTOBbIX BynKkaHos. Beepxy — dortorpadumu u cxems!
Aewndpuposanus synkanos Onumn u AnonnoHosa nartepa
1— KOHTUMHEHTaNnbHas NOBEPXHOCTL; 2 — ApPeBHWE BYNKAHUMYECKKE NOKPOBbLI;
3 — monogble BynkaHuueckue nokpoesl; 4 — oOkeaHuuyeckas obnacTe;
5 — tanaccoupbl; 6 — W\MTOBbIE BynKaHbl; 7 — KpynHbie ycTynel, 8 — nasosbie

noToku; 9 — BHYTPEHHSS 4acTb KanbAepsl, AHUuLe Kansaepsl; 10 — san kansaepet,
11 — ycTynsl B npepgenax nasosbix nokposoe; 12 — pa3znomei;



kpatepamu. Npeanonaraertcs, 4To oH 61M30K KO BpemeHu hopmu-
poBaHus nyHHbIx 6aszanbToB.

HecmoTps Ha wWuHpoKoe pasBuTHE BYNIKAHKMUYECKMX NOPOA Ha
noBepxHOCTH MepKypwus, ByJKaHMUYECKME annapaTtbl LEHTPanbsHOro
TMNa A0 HefasBHero BpemeHu bbinm HeussecTHbl. Jluweb T aTENb-
HbIA aHanM3 KocmMuueckux cHumkos nossonun . H. Kattrepdensay
06HapYKMTb OKONO NONYTOPA AECIATKOB NOCTPOEK, CXOMMUX CO LWMTO-
BbIMM BYyNKaHamu M kynonamu. Mx BbICOTbI M AMAMETPbl HE3HauYM-
TenbHbl. Camblit KPYMNHBIA M3 HUX HAaxOAMTCS B LEHTPE XOJMUCTOM
BynKaHuuyeckon pasHuHbl OpamHa, PaCNONOXKEHHOM MeXAy Kop-
Aunbepoi 3HoMHbix rop (Ha 3zanage) u xpebrom Ckuanapennu
(Ha BocTOke) M umeer auametrp 7 km M BbicoTy okono 1,5 km.

. H. Karrepdenba npepnonaraer cywecTsoBaHuMe KpYMHOro
BYNKAHMUECKOro NoAHsTMS B ULeHTpe Mops Mapca, yBeH4YaHHOro
OrPOMHBIM BYIKGHOM C AHAMETPOM OCHOBaHMs cebiwe 100 km. TOT
LIMTOBOM BYNKAH MMEET ABOMHYIO BEPLUMHHYIO Kanbaepy. Mo ero
MHEHMIO, BO3PACT 3TON BYNKAHMUYECKOM NOCTPOMKM OUYEHb APEBHMH,
NPUBNU3UTENBHO COOTBETCTBYIOLWMI PaHHEMY MPOTEPO30i0 3em-
nu (go 1 mnpa. 600 mnn. net). Npeanonoxenus I'. H. Katrepdens-
na npeactasnsioT 6ONbWON HayuHbii uHTepec u TpebyloT gane-
HeWLero NoATBEPKAEHMS.

O passuTum BynkaHmama Ha BeHepe MOXHO cyAaMTb Ha OCHO-
BaHMM cocTaBa atmocdepbi, obnuka NOBEPXHOCTM Ha MAHOPAaMmax,
nepeaaHHbIx CO CMYCKAEMBbIX annaparos craHuun «Bewepa-9» —
«BeHepa-14», a Takyke No AaHHbIM PAAMONOKALMOHHbIX MCCNeaoBa-
Hui. Boigenstotcs obwmpHble TemHsle 0HnNactu ¢ nonepeydHUKom
okono 1000 kKM, KOTOpPbIE MOXHO PAacCMaTpuMBaTh B KAUeCTBE aHa-
NOFOB NYHHbIX MOPEN, BbINONHEHHbIX BasansTamu.

Uccneposanus Mapca € NOMOLLLIO TENEBU3MOHHbIX CHUMKOB
NO3BONMMAM YCTAHOBMTbL LUMPOKOE PAacnNpOCTPaHeHWe ByNKaHuye-
cknx obpasosaHuin. K Hum oTHOCATCS OBWIMPHBIE PABHUHBLI OKEaHHW-
uUecKoro TMna, 3aHumaiouwme Gonbllyro 4acTb CeBEPHOro nonywa-
pus Mapca (Aumpanuickas, AMasoHus M Ap.), a TaKKe Kpaesble
M BHYTPMKOHTMHEHNTANbHbIE NNATO, YBEHUYAHHbIE BY TKAHWUYECKMMHM an-
napatamu (nnato lecnepus), kpyrossle aenpeccun (dnnaga v Ap-
rup), NNOCKMe AHMUULA OTAEenbHbIX Haubonee KPYMHbLIX APEBHMX
kpatepos {Ckuanapennu, MoireHc, AHtonnaam). Bce 3t obnactu
MMEIOT OMHAKOBOE CTpOeHHe penbeda ¢ npeobnagaHuem BblIPOB-

13 — nHanpaBneHwe pacnpocTpaHeHus Nagoseix notokos; 14 — BepwmuHHbIE
kpatepsl. Homepa Ha kapTe. 1| — natepa Ansba; 2 — natepa YpaHa,
3 — kynon KepasHckui; 4 — r Onumn; 5 — r. Ackpuickas; 6 — kynon Mapcupa;
7 — r Nasnuna; 8 — r Apcus; 9 — r. Fekats;; 10 — r. Dnuzui;
11 — Anonnoxoea natepa, 12 — Tuppexckas natepa; 13 — AppuaTuueckas
natepa
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HEHHbIX MOBEPXHOCTEN, B NPEAENnax KOTOPbIX PacnonoXeHs! U3BU-
NUCTbIe YCTYNbl — OrpaHuMuyeHus naBoBbix MokposoBs. [lo csoemy
06nmKy oHu 6nmu3kmu Kk mopsm JlyHbl, ANsS KOTOPbIX YCTAHOBNEHO
noscemectHoe passuThe 6aszanbToB.

O BO3pacte BYNKAHMUYECKWX MOKPOBOB OKEAHWUYECKMX PaBHMH
Mapca MOMXHO CyAMTb NMOKa MO KOCBEHHLIM [AAaHHbLIM, OCHOBbLIBASACH
Ha CTeneHu HacblEHHOCTH KpaTepamu. lpegnonaraetcs, uto oc-
HOBHas Macca U3NMSAHUIK MMENa MecTo B MHTepeane 2—1 mnpa. ner,
T. €. 3HauMTenLHO nospHee, Yyem Ha JlyHe. OuesuaHo, B 37O Bpems
npeobnafanv TPELMHHbBIE U3NUSHUSA, M BYIKAHU3M MMEN nnaHertap-
Hble mactuTabel, B pesynsTate yero nasamu Gbinu noKpeITel 06WMP-
Hble nnowaau. PopmuUpoBaHHME BYNKAHMYECKUX MNOKPOBOB 6biNo
ANUTENBHBIM, C BbIAENEHUEM HE MEHEE [BYX OCHOBHbLIX 3MOX BYN-
KaHM3Ma. 3HauUMTEeNbHbIR BynKaHu3m 6bin nposeneH u B 6onee paH-
Hue (fOOKEeaHMUECKME) INOXM Pas3BMTHUS KOHTMHEHTOB. Kpome Toro,
Ha KOHTMHEHTax 3admkcupoBsaHbl Gonee monopgble asbl BYnKaHM-
YECKOW AeATeNbHOCTH.

Ecnu Ha JlyHe nocne ¢opmuposaHmus 6azanbTosbix «MOpeEn»
M «OKeaHa» BYNKaHW4ecKas fAesTenbHocTb ctana ocnabeeats, TO
Ha Mapce aKkTMBHas ByNKaHM4YecKas [AeATENbHOCTb NPOSBMNACL M
Ha bonee NoO3AHMX 3Tanax Pa3sBUTHMSI NNAHETbl — B MOCNEOKEaHM-
yeckyto 3noxy. [lposiBneHus BynKaHM3Ma 3TOro BPEMEHM CKOH-
LEHTPMPOBaHbLI B NPEeAENax CBOAOBbIX NOAHATMM (Dapcupaa m dnu-
3ui, Ha nnato lecnepus U B CEBEPHOM MPHMNONSPHOM pPEFHOHE.
Ha nnato Fecnepus pacnonokeH cpasHuTensHO Hebonblion syn-
kaH TuppeHckuit BelcOTOW OKONO 1 KM, C NMONOTMMM CKNOHAMMU M
BEPLIMHOM, YBEHUYAHHOM KanbAepoOM HEeNpPaBMNIbLHOM OPMbI.

KpynHele Bynkakuueckmue coopykeHus Mapca pacnonoeHsi
B UEHTPe rMraHTCKOro CBOAOBOro noAHsTMs. BynkaHuueckas ak-
TMBHOCTb Bbina 3gecs cnoxHon u anutensHon. K Hambonee pgpes-
HMM Cnefam ee MNPOSBNEHMS cneAyeT OTHECTM OCTaTKM BYNIKaHM-
Yeckux nocTpoek k cesepy oT ropel Onumna u B paioHe natepsl
Aneba. Ha cHMMKax NOBEpPXHOCTM M (DOTOKAPTax OHM MMEIOT BUA,
OKPYrAbiX, O4EHb MONOrMX NOAHATHIH, N3BOPOKAEHHBIX MHOKECTBOM
TpewmH M rpebHen. MHorpa Hameuaetcs paaManbHO-KOHUEHTPH-
YECKMM CTPYKTYPHbIX PMCYHOK, XapaKTepHbIX ANs APEBHUX BYNKa-
HO-TEKTOHMYECKMX KOJbLEBbIX CTPYKTYp 3emnum. LieHTpansHele ua-
CTM WX MIIOCKME, HO 3/1€Cb MOXHO HAMETWUTb PENMUKTbI OKPYrNbIX
kansgaepoobpaszHbix genpeccuin. K cesepy ot ropsl Onumna MoxKHO
AaXke npeanonarate HanoOXEeHWe HECKONIbKMX reHepauui WMTOBbIX
BYNKaHOB 3TOM ctaguu. Ux nonepeurmnk cocrtaenser 750—850 km.
Hap okpyxatowieit mectHocTbio OHM BO3BblwatoTcs Ha 0,5 km. Be-
posiTHO, 06pa3oBaHMe 3TMX LLMTOBbIX BYNKAHOB CBSI3aHO C PaHHM-
MK cTagusmm (popmMHpOBaHMS CBOAOBOTO noaHsTus Dapcupaa.
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r. Onumn 24100 M = 60 kM

r. lxomonynrma 8848 m
Bak. Kurumanaxapo 5895 m
Bak. Opucabo 5700 m
Bik. Mayna—-Kea 4210

r. bpyc 5633 m

Bak. Kmovesckas Conka 4750 M

MapCcHaHCKMH BYNKAH-TMraHT ONuMn M HEKOTOpbLIe 3eMHble BYNKaHbl

3atem BO3HMKAM KanbAepbl natepbl Anbba u natepbl Ypauus.
310 nonorwe, cunbHO paspylleHHble NoAHATMA Bbicoton 0,2—
0,3 kM 1 anameTtpom ocHosanmn 250—300 km. OHu yBeHuUaHBbI OT-
YEeTNIMBO BbIPAXKEHHbIMK Kanbaepammu anametrpom 75—100 km He-
npaeunbHOM ¢opmel. [lewmdpuposarHme feTanbHbIX CHUMKOB NO-
kasano, 4Yto natepa Anbba — cnoxxHoe BYyNKaHMUECKOE COOpPYHKe-
HME C NEBOBbIMM MOTOKAMM HECKONbKWUX BO3PACTHLIX reHepauun.

Ha nocnepHe#t cragmum BynKaHM3Ma BO3HMKAM TE€ TUraHTCKueE
WMTOBbIE BYNKAHbI, KOTOPbI€ TaK YETKO BMAHbLI HA CHMMKax Map-
ca. K HuM oTHocuTCca wmurtoBOW BynkaH ceoga Papcupa — ropa
Onumn. BynkaH HaxoauTcs B ceBepoO-3anafHOM 4YacTu CBOAA, rAe
BbLICOTA CBOAA CpaBHWTenbHO Hebonblias, Tak YTO OTHOCHTENbHOE
npesbilieHWe BynkaHa coctasnser 24 km. BepuwmHa BynkaHa yseH-
uaHa obwmpHoM Kanbpepon avmametrpom 65 km. B ee BHyTpeHHe#n
4acTM BMAHBI KPYTbie YCTynbl M ABa KpaTepa AMAMETPOM OKONO
20 km. C BHellHEeN CTOPOHLI Kanbfepa OKPYMEeHa CPABHMTENbHO
KPYTbiM KOHycom. [flanee Kk nepudepumn paccTMNalOTCA NONOroHa-
KNOHHbIE NOBEPXHOCTH C PaAManbHbiM PMCYHKOM NaBOBbLIX NOTOKOB,
OBpYyLIEHHbIX NABOBLIX KaHaNoB, PeCTOHYATbIX YCTYNOB, OrpaHUuu-
BalouwMx otaensHole notoku. bonee monogble notoku pacnonara-
totca 6numke Kk BeplwmHe. ITO yKasblBaeT Ha NOCTENEHHOE yraca-
HUEe BYNIKaHMUECKOW akTueHocTu. Lllutoson Bynkan Onumn orpa-
HUYMBAETCA NO nepudepHn KPYTbIMM U AOBONLHO BLICOKMMM YCTY-
namu, BO3BbillalOWMMKCA OT 1 4O 4 KM HaA OKPYMKAIOWMM NAaTo.
MpoucxoxkaeHue Mx NOKa He NOAYYMNO YAOBNETBOPHUTENLHOIO 06%b-
AcHeHusa. He ucknioueHo, uto dopmuposaHue noaobHbix ycTynos
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OAHH M3 KPYMNHEHWMHX BYNKaHOB Mapca — ApcHs

YeTko BMAHO NNOCKOE AHULLE KanbAepbl, KOTOPOE OKPYMXEHO Banamu
M rpebHsRMM; BO BHYTPEHHER Y4aCTH KanbAepbl NPOCNEKMBAIOTCS YCTynbl
M NPOTSIKEHHbIE KONbUEBble AaNKu, Pa3buTbie Pa3pbIBHBIMKM HAPYLWEHUAMM

cnepyer 06bLICHATL OTHOCMTENLHO MOBLILEHHOMN BA3KOCTLIO MAarmbl
ropel Onumna, senstoulencs BO3MOMHO Bonee kucnon u ortseda-
loulen aHaesuToBon nase. Takoe npefnonoXeHwe cornacyercs ¢
AaHHbIMK O ero bonee 3HaUMTENLHOM BLICOTE NO CPpaBHeHMIO ¢ Bnna-
KO pacnoNOXeHHbIMM APYrMmu BynkaHamu csoga Papcupa. Byn-
KaHuyeckoe coopyxeHue ropel Onumna no wupuHe easoe npe-
sbilaetT Haubonee kpynHbiM M3 [aBaMckux BYnkaHos 3emnu, a no
06beMy OHO NPUMEPHO PABHO MACCE M3BEPIKEHHLIX NOPOL BCEH
laBaickoW ocTpoOBHOM rpsAabl.

WWuToeeie BynkaHbl ceona Mapcupa — Apcus, MNasnuHa u Ac-
KPUMCKMIA BbITAHYTbl B LENOYKY CEBEPO-BOCTOYHOrO HanpasneHus.
MpoTtsxeHHocTe 3ToN uenouku 1800 km. MonepeuHuk kakporo ms
Hux cocTtasnset okono 300 km. MNpeBbileHMS HaA NOBEPXHOCTLIO —
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17 km. Topa Apcus BbigenseTcs cBOel KanbAepon B BUAE NPaBuib-
HOro Kpyra gmameTpom 125 km.

Y wutoBbix BynkaHos csopna Papcmpaa HameualoTcs Ayrosble
pasnombi no ux nepudepun. ObpazosaHue noAobHbIX TpeuiuH
BMONHE 3aKOHOMEPHO OBbACHSETCS PasBUTUEM MMraHTCKMX BYNKa-
HUYECKUX LEHTPOB, OMYCTOLUEHUEM BYNKAHMUYECKMX Kamep B Npo-
uecce M3BEPIKEHUM C MPOSBNEHWEM COOTBETCTBYIOLWLMX Hanpsxe-
Hui. Kak y»ke otmeuanocs, nogobHbie fyrosupaHbie pasnombl, Xxa-
paKTepHble AN MHOrMx BynkaHudeckux obnacten 3emnu, npueo-
AST K (POPMUPOBAHUIO MHOMOYUCIEHHDbIX BYNKAHO-TEKTOHMUYECKUX
KOMNbLEBLIX CTPYKTYP.

bonblwas rpynna BynKaHWMYECKMX Kynonoe pacrnonoxeHa Ha
KpaiHem cesepe Mapca, B6nu3u ceBepHOro NONSPHOro nefHu-
kosoro wmrta (KucoH, OpTturum, Axkcaprt).

OtpenbHble Kynona M Kanbfepbl SIBHO BYJNKAHWYECKOro npo-
MCXOXKAEHUS OBHApYIKMBAIOTCS M B NPEAenax KOHTUHEHTanbHOM
obnactu (natepbl: AnonnoHosa, Agpuatuueckas, AmoputpuTel). Be-
POSITHO, NpM AanbHenwWwem u3ydeHun Mapca c nonydeHnuem Gonee
KaAYeCTBEHHbIX CHUMKOB BO MHOrMx paioHax 6yayT sbisBneHsl fo-
nonHutenbHo Hebonbuwive BynKaHW4Yeckue annaparhbl.

BonblwuHCTBO Mccnepgosatenel cumutaet, uto Hanbonee monogon
(nocneokeaHuuyeckuin) BynkaHmam Mapca 6bin npossneH B MHTEpP-
sane 500—200 mnH. net Haszap. [lpyrue — onpepenstor sBo3pact
BynkaHu3sma Mapca 8 3,8—3,4 mnpa. netr, ponyckas nuwb Ans
BynkaHa Onumn Bo3pacrt B8 2,5 mnpa. ner.

Mpepctasnser ocobbii MHTEpPEC CONOCTABNEHWE MPOUECCOB
BynkaHu3ama Mapca u Apyrux nnaHet 3emHon rpynnbl. Y JlyHbl
(POPMUPOBEHME OKEAHMUECKWUX BMAAMH, BbINONHEHHbIX 6a3anbToBbI-
MM MOKpOBamMu, npoucxcamno 4—3 mnpa. net Hasaf, a AOCTO-
BepHble Honee monopgbie NPOSBNEHWUS BYNKAHWU3MAa HEU3BECTHBbI.
Bbnuskoe pa3suTue NpouEeccoB BYNKaHW3MA MMENO MECTO U Ha Mep-
kypuu. Ha 3emne Ha npoTsKeHUM BCEM TEKTOHMUYECKOM 3BONIOLMM
OTMEYaeTCs MHTEHCUBHLIN BynkaHu3m. Takum obpasom, Mapc 3a-
HMMAaeT NMPOMEKYTOYHOE MONOKEHUE MO XAPAKTEPY BYNKAHM3MA,
4YTO BMOJNIHE OMNPEAENEHHO CBA3bIBAETCS C NPOMENKYTOUHBIMM 3Ha-
YEHUSIMU €ro Maccbl, onpeaenvBlLEen XapaKTep 3HAOrEHHbIX NpPo-
ueccos.

MposepneHHoe conocTtasneHne HMEIOWMXCSA AAHHLIX O pac-
NPOCTPAHEHHOCTH, OCOBEHHOCTAX U BPEMEHM NPOSIBNEHMS OCHOB-
HOrO BY IKAHM3Ma B IBONIOLUMM NNAHET 3€MHOMN rpynnbl NOKasbiBaeT
ero 6onbwyto pons B GOPMUPOBAHMM KOP BCEX MNAHET, a TaKMke
nossonseT COMOCTaBMTb ANIMTENBHOCTb MPOLLECCA BYNKAHM3MA C
MAacCamMu NNaHEeT WU 3aKNIOYEHHBIMMU B HWUX pe3epBaMM BHYTPEHHEMN
3HEeprum.
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MeteopuTtHas 6omb6apaupoBka nnaxer

Ha cHumkax Mapca, Mepkypus, JlyHbi u apyrux HebecHbix Ten
OTYETNMBO BUAHBI MHOrOYUCNEHHbIe Konbuesbie obpasosaHus —
KpaTepbl pasnuudbix guametpos. Kakoro ke oHu npoucxoxpe-
Hus?! B HacToswee Bpems 6onbWIMHCTBO uccneposatenei CBA3bi-
BalOT 3TH CTPYKTYypbl ¢ meteoputHon Bombapauposkoin. U penct-
BMTENILHO, YEeM, Kpome meTeopuTHon 6GombBapAMPOBKM, MOXKHO
06bLACHUTL MPOMCXOXKAEHME KpPATepoB — acTpobnem Ha cnyTHU-
kax Mapca ®oboce u [enmoce. Begb 310 — yrnosartsie rnbibubi
pasmepom B nNepBble AECATKM KUIOMETPOB, ANS KOTOPbIX HeMb3s
AONYCTUTL NPOLLECCOB BYIKAHM3MA.

Ans JlyHsl, Mepkypus n Mapca meteoputHas 6ombapampos-
ka ouesugHa. Kpartepsl — Haumbonee pacnpoctpaHeHHas dopma
penbeda. OHM COCTaBAAIOT HENpepbIBHLIA NO pasmepam psg oT
MMWKPOCTPYKTYP [0 TrMraHtckux 6acceiHOB, MMeloWmx ThiCAUM
KunomeTpos B nonepeuHuke. Ha 6GesatmocoepHsbix HebecHbix Te-
nax (Mepkypui, JlyHa, ®oboc, [eimoc u Ap.) meTeopuTHbie
KpaTepbl COXPaHMAMCL B MPEKPAcCHOM cocTosHuu. B otnuume or
paspylieHHsbix M norpebeHHbix 3emHbix actpobnem, Ha Kocmuuye-
CKMX M30BPaKeHUsAX NOBEPXHOCTM MMAHET 3EMHOM rpynnbl M MX
CMYTHUKOB OTYETNMBO BMAHbLI BCE AETANU CTPOEHUS METEOPUTHBIX
KpaTepos.

Konbuesoh Ban — HacbinHas cTpykTypa, obpamnstowas kpa-
Tep. Kak npasuno, Ban acMummeTpuueH, TaK Kak ero BHYTPEeHHMM
CKNOH Kpyue BHewHero. O6bem KONbLLEBOro Bana ANs METEOPMT-
Hbix (MmnakTHbix) cTpykTyp o06bIuHO coctaensetr 20—40% or
o6bema BbIbpoLlieHHON nopogsl.

JHulle KpatepoB umeeTr pasnuuHoe ceuveHue (NNOCKOAOH-
Hoe, yaweobpasHoe U T. N.); ero popma U CTPOEHHUE YCAOMKHSIOT-
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Cc3 C yBenMYEHMEM nNOMepedHMKa — AHMLLA KPYMHbIX KpaTepos
OCNOXHEHbI TPELWMHAMM, PbITBMHAMK, Byrpamu, UEHTPanbHbIMU
ropkamu. LlentpanbHas ropka, umam LeHTpanbHblit nuk, obpasyer-
cs B KpaTepax auameTpom ot 5 go 50 km. Ee obpasosaHue obwsc-
HSeTCH COrnacHoO 3aKOHAM MEXAHMKM YMPYrou otaayei nopop no-
BEPXHOCTM — CNOUCTOH MmuweHn. B kpatepax auamerpom 6Honee
50 km obpasyeTcs CMCTEMA LLEHTPaNbHbIX KOMbLEBbLIX MOAHSTHNA.

MmnakTHble CTPYKTYpbl 6onee monoforo Bo3pacta MMeEroT
AYULYIO COXPAHHOCTb. DTO NPAaBMIO MOMKeT BbiTe McMoOnNbL30BaHO
ANS OTHOCMTENLHOM [ATMPOBKM KDATEPUPOBAHHBLIX MOBEPXHOCTEW
nnaHet 3emHoM rpynnel. CTeneHb paspylleHUs KPaTepoB 3aBMCUT
OT BO3JEMCTBUS BHYTPEHHMX — IHAOFEHHBIX M MOBEPXHOCTHLIX —
JK3OTEeHHbIX MPOLLECCOB: TEKTOHWYECKUX AEPMOPMALMIA BYNIKAHU3-
Ma, BbiBeTpuBaHus M T. n. OgHako paspylwuTtensHoe pewncTeue
3TMX (PAKTOPOB HA MNAHETax 3E€MHOW rPYMMbl HE3HAUYUTENbHO, U
KpaTepbl BLIFNSAAT AOCTATOYHO «CBEXMMMU». bbino ycraHosnewo,
UYTO CKOPOCTb PAa3pyLUEHUS CTPYKTYpPbl HAaxXo4MTCH B 3aBUCMMOCTH
OT ee AMamMeTpa: YeM MEHbLUEe CTPYKTYPa, Tem BbicTpee oHa yHMU-
Tokaetcs. beicTpee Bcero paspyuwaercs penbed pbixnbix BbIGPO-
COB M3 KpaTepos.

U3yueHue cHMMKOB noBepxHOCTM Mapca No3sosMno no cre-
MeHU COXPAHHOCTM KPATEPOB BbIAENUTb M ONMUCATb YeTbipe MX BO3-
PacTHBIX reHepaluu, Ha3BaHHbIE MO HAMMEHOBAHUSM XapPaKTEPHbIX
KpaTepoB — KOPONE&BCKAs, JIOMOHOCOBCKAas, KenneposcKkas H
HbloTOHOBCKas. K koponésckol renwepauum oTHeceHbl Haubonee
CBEXME MOSOfble KpaTepbl XOPOLIEeNd COXPaHHOCTM [HamMeTpom
npeumyiecteeHHo meHblue 30 kM. OHM MMEIOT PEe3KOo BbIPaXKeH-
Hbl€ Banbl, OTHOCUTENLHO FNAAKME CKNOHBLI, OTYETAMBbIE BbIGPOCHI.
JlomoHocoBckas reHepauus obbeguHseT KpaTepbl PasmMepom OT
30 no 100 km, noasepriumMecss HEKOTOPbLIM BTOPHUHBIM U3MEHEHHUSAM.
Bankl kpaTepoB AOCTATOUHO XOPOLLO BbIPAXEHbLI, HO YIKE CrIaXeHsbl,
4YacTo COCTOST M3 OTAenbHbiXx dparmertos. CKAOHLI PaspyleHsbl
rPaBMTALMOHHBIMM M 3010BbIMM npoueccamu. Beibpockl BuAHLI
AocTtatouHo xopowo. K kennepoeckoi reHepaumu OTHOCSTCS Kpa-
Tepbl pazmepom oT 100 go 200 km, B 3HAUMTENLHOM CTENeHu pas-
pywentble. Mx Banbl npepcrasneHbl OTAENbHBIMM (DParMeHTamu,
uacto obpasyowMmMK He KonbLeByto, a 6nm3kyto nNo opme CTPyK-
Typy. [lHO KpaTepos Noj BO3AEWCTBUEM 3SHAOTEHHBIX M IK3OreH-
HbIX MPOLLECCOB BbIPOBHEHO. PeAKo BMAHBLI OCTaHUbI LLEHTPAanbHbIX
ropok. Bbibpocbl 06biuHO He coxpaHstoTcs. K HblOTOHOBCKOM re-
HepauuMu OTHOCST NOUTH LENMKOM Pa3pyLUEeHHblIe CTPYKTYpbl Aua-
meTpom uacto cebie 200 km.

Cpeau MMNAaKTHbLIX KPATEPOB MEPEYMCNEHHBbIX FEeHepauui Ha
Mapce yctaHOBnEHbl YAApHbIE CTPYKTYPbI-FMraHTel NONEPeYHUKOM
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Koabuesoit Ban

Konbuesont Ban
I enrtpansroe noanaATHE

A uaume

s [ e [e1s

Crpoenmne npoctoro (a) u cnoxuoro (6) meTeopuTHOro Kpartepa

1 — nopopbl uokons; 2, 3 — 6pekuns (2 — ocraowancs Ha mecTe,
3 — nepemeweHHasn); 4 — nepennasneHHble, UIMEHEHHbIE NOPOAb!
(MmnakTuThl); 5 — rpaHuLa 30HbI AedopmaLmm

fo 1800 km. Ha nnockom gHe 3Tux BnaAuH, o6bIYHO PacnoONOMeH-
HOM Ha 3—4 KM HMIKE CpPEeAHEro BbICOTHOFO YPOBHS MNaHeTsl,
BMAHbI NMLIb OTAENbHbIE MMMAKTHbIE KpaTepb! HebonbuMx pasme-
POB # XOpOlIEeH COXPAHHOCTU. DTU AENPECcCHMM MHOr[a SBASIOTCS
BMECTMIIMULEM 3OJI0BbIX HAKOMNEHUN.

Mo nepudepun BnaguH passuTbl KOPAUNLEPLI — KOMbLEBbLIE
ropHbie MOAHATMSA C pacyneHeHHbim pensedom. B nnave oHwm
umetoT ¢Gopmy cermentos wmpuHon 200—300 km. Haseanue
«KOPAMNbEPLI» APUHSATO MO AHANOFMM C NYHHBIMM KOPAWNbEPAaMM,
KOTOpbIE APUMBLIKEIOT K KPYroBbim MOpsim. K noaoBHBIM TEKTOHM-
YECKMM COOPYMEHUSM MOMHO OTHECTM M Kpaesble MOAHATMSA B
obpamnenun Tuxoro okeaHa (koppunbepbl CesepHoi u HOmHo#M
Amepuikn). Ux obpazosaHue Ha BCcex MnaHeTax HECOMHEHHO CBS-
3bIBaeTCS € (POPMHMPOBAHMEM CaAMMX KPYFOBbIX AENpPeccui.

Kpyrosble BnaguHbi M KOpAMAbEPLI CONPOBOMXAAOTCA PafM-
anbHO-KOHUEHTPUYECKMMM CUMCTEeMamu pasnomos. Bnaguubel orpa-
HUUEHbl PE3KMMMK KOMNbUEBLIMM YCTynamu Bbicoton 1—4 km, BO3-
MOXHO, PasfioOMHOM npupopfbl. MecTamu Ayrosbie Pasnombl BUA-
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MerteopHTHbIE KpaTepbl Mapca pPa3nM4YHLIX BO3PaCTHBLIX FeHepalyHH

a — koponesckow (Hose#wwe), 6 — NOMOHOCOBCKOM (HOBOM), B — KenneposckoM
(apeBHen), r — HLIOTOHOBCKOM (ApeBHeNLENn)

Hbl B npegenax wkopauneep. [lo nepudepun Kpyrosbix BRaguH
HameualTcs paauaneHble pasnomsl. Mo avanorum ¢ JlyHon 3Tm
CTPYKTYpPbl HasBaHbl Tanaccougamu. K Tanaccompam Ha Mapce
OTHOCATCS BN&AuHbl Aprup, Dnnapa, Xpuc u Ucupa.

Obpaliaetr Ha cebs BHMMAHME oOMNpeaenieHHas 3aKOHOMep-
HOCTb B MX PAacnono>xeHuu Ha nosepxHocTu Mapca. [lse cesepHule
cTpykTypbl Mcupa u  Xpuc HaxopsTcsi MPUMEPHO HAa ORHOM
WHMPOTE Ha IPaHMULE «OKEAH»—«KOHTHMHEHT». J[lBa IOXKHbIX Ta-
naccoupia Aprup 4 Jnnaja pacrnonaraltoTCs TaKXe Ha OLHOW LiM-
poTe, HO B Npefenax KOHTMHEHTANbHOM YacTW MNaHeTbl, NPUYeM
Xpuc u Aprup BbITSIHYTEl MO OQHOMY MepuaMaHy, dnnaga u Mcupa
COOTBETCTBEHHO — MO Apyromy, 6onee sBocTouHoMy. B nenom ke
3TM CTPYKTYPbl PAacMNOfOXeHbl MO Yrnam OrpPOMHOro MpPSiMO-
yronbHuka. HayuHoro obbsicHeHus 3TOT hakT Noka ewie He Nonyumn.

Kak ke Bo3HMKku Tanaccomuasl Ha Mapce? Bonpoc 3ToT ouyeHb
cnoxeH. C OAHOM CTOPOHLI, OHM HAMOMMHAKOT FMraHTCKME KpaTe-
Pbl, ANS KOTOPbLIX MOXHO fonyckate obpasosaHue npu B3pbIBE
METEOPHTOB acTEePOMAHBLIX PA3MEPOB — TaK HA3bIBAEMbIX MaHeTe-
3umanen. lNpu 3TOM OCTaTOYHbIE MACChl 3TUX Ten, CKPbiTbiE MNOA
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6a3anbTOBbIM BLINOMHEHWEM W MECHYAHbIMWM  HAHOCAMM  BMAAMH,
SBUANCL MCTOUHMKAMM 3HAUUTESNbHLIX MONOMMUTENbHbLIX aHOManuu
CUMbI TSMECTU —«MACKOHAMMY.

B cBS3M ¢ MMNAKTHOM rMMNOTE30M MHTEPECHO OTMETUTb OPUIrK-
HafbHOE NpeanonoXeHuwe amepuraHckoro yueHoro . Maxcyuuu.
Mo ero MHeHUIO, HECKONBKO HEODBbIYHbIX MO COCTaBy METEOPMTOB,
B TOM u4MC/eE [Ba HEAABHO HaWAEHHbIX B AHTApKTUAE, MONanu Ha
3emnio ¢ Mapca. BepostHo, uto B Mapc Bpesancs v B3opsancs
TAKOW OrPOMHBIN METEOPMUT, KYCKM MOpPOAbl KOTOPOro B pPe3yib-
TaTe MolyHelwero B3pbiBa 6binn BoIGPOLIEHL! 3a NpeAensi nnaHe-
Thl M AOCTUrAM nosepxHocTu 3emnu. He seasiotcs M 3Tv
«nocnaHupl» ¢ Mapca csugetensmu obpasosaHus Tanaccoupos
Ha 3To#n nnaHerte?

Mo apyroi runoTtese Tanaccompbl — NPOAYKT rAyBUHHBIX Tek-
TOHMuYeckux npeobpasosaHui.

Ha JlyHe BbigensitoTcs TpuM BO3PACTHbIX rPYMMbl MMAAKTHbIX
CTPYKTYP.

KonepHukosckas (camas monogas) rpynna obbeauHser kpa-
TEpPbl C YETKO BbIPAKEHHbIMW BaNamM BbICOKOW CTEMNEHM COXPaH-
HOCTH, C KPYTbiMU BHELIHMMM M BHYTPEHHMMM CKAOHAMM.

K ntonomeesckon rpynne OTHOCSTCS KpaTepbl C Banamw,
AOCTAaTOYHO BLICOKO MOAHMMAIOLMMMCS Haf AHulem. Hacto Bansi
MMEIOT CIOXHOE CcTpoeHue Bnarofaps passuTUIO MHOTOUYUCNIEHHbLIX
menkux Bonee monopabix kpatepos. Hapsiay ¢ NAOCKMMU AHULLAMM
MMEIOTCSH AHMWLULA CIOMXHOrO CTPOEHMUS C OTAEMbHLIMMU LEHTPanNbHbI-
MM MUKAMK M LEHTpanbHbimu xpebramu.

CTpykTypbl pontonomeesckow (ApesBHen) rpynnbl XxapakTte-
PU3YIOTCS CUNBHO PaspyLUEHHbIMW Banamu, 4acto nauwe cnabo
BO3BbLILLAIOWIMMMCS HAA NOBEPXHOCTHIO Marepukosbix obnactew.
MHorpa Takue Banbl TONLKO HaMeUeHbl KOHLEHTPUUYECKUMMU rpspa-
MM M OTAENbHBIMM MONOrMMM Xxonmamu. B Apyrux cnydasx owu
pacuneHeHbl cuctemammu rpebueit, obpasytowmmu psg cybnapan-
nenbHbix nuHuin. Y Hanbonee KpynHbIX APEBHUX KPATEPOB MMEIOT-
cs OBlMPHbIE NAOCKME [HMLLA, 4YACTMUHO OCNOXHEHHble Bonee
MONIOALIMU KpaTepamm.

Bonbuwoe 3HaueHue [NS yCTAHOBNEHUS OTHOCMTENBLHOrO BO3-
pacTa pasnuuHbiXx NOBEPXHOCTEM MNAHET UrpaeT MMAOTHOCTbL Kpare-
pYpOBaHMUs: Yem [ApeBHEe MOBEPXHOCTb, TemM bonbuiee konuue-
CTBO COYARAPEHUIA C METEOPWTHBIMK TENaMu OHa AO0MKHA bbina
ucnbitath. Takum OBpPasom, OTHOCMTENBHO APEBHSS NOBEPXHOCTbL
Ha doTorpadurueckom u3obparkeHnn TOM MM MHOM NNAHETH! [OMK-
Ha BbIrnsAeTb Haubonee MHTEHCMBHO KpaTepupoBaHHOMW. Mcnone-
3ys 3TO NPAaBMNO, Ha HEKOTOPbIX NAAHETax 3EeMHOM rpynnbl ypa-
Nocb BbIAENUTH PA3HOBO3PACTHLIE CTPYKTYPbI.
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JlyHa siBnsieTcs XxOpOLWO M3yUEHHbIM K HacTOAWEMY BPEMEHM
HebecHbim Tenom. OTcyTcTBME SBHBIX [IPM3HAKOB JHAOIMEHHOW W
3K3OreHHOM AaKTUBHOCTM Ha Hen obycnoBunnM XOPOLYIO COXPaH-
HOCTb MMMAKTHLIX CTPYKTYP, HEpaBHOMEpPHOe pacnpegenexHve
KOTOPbIX MOKAa3ano, YTO Npefesna HachiEeHMS MMMAKTHbIE KpaTeps!
[OCTMraIOT B APEBHMX MaTepukoBbix obnactsix. B monoabix mop-
CKMX fpenpeccusx KpaTepuposaHwe muHumansHo. Ouenku abco-
NOTHOro BO3pacta ob6pasuoB NyHHbIX MNOPOA MOKasanu, 4YTO Ha
ee MOBEPXHOCTM HAPSAAY C MONOAbIMM KpaTepamu CYLWEeCcTBYHOT
YAapHble CTPYKTYpbl, BO3PACT KOTOPbIX SBASETCS BECbMA BHYLUMU-
TensHbiM u pasen 4,4—3,8 mnpg. ner.

Ha Mapce B ocHOoBYy onpegeneHus OTHOCMTENLHOrO BO3pacTa
TEKTOHMUYECKUX MPOLLECCOB MOMOMXEHbI Pe3ynbTaTbl aHanusa nnoT-
HOCTM pacrnpefeneHns MMMAaKTHbIX KParepos, ux mopdonoruue-
ckMe OcOBEHHOCTH, COXPAHHOCTb M pPasmepbl, @ TaKKe reonoru-
4YecKne COOTHOLUEHMS Pa3nuyHbIX noeepxHocTed. Mcnonesys 3ToT
NPMHLMM, aBTOPam HacTosien paboTbl yaanock BbifenuTs Ha 3TOM
nnaHeTe HECKONbKO THUMOB MOBEPXHOCTEM C UYETKUMM TPAHMLLAMM,
B npegenax KOTOPbLIX KpaTepbl pPacnpocTpaHeHsl PAaBHOMEPHO,
M MX KONMYECTBO HAa €AMHMLY MAOWAAM OCTAeTCsH MNOCTOSHHBLIM,
Mo ananoruu c JlyHoh Mapc Takke Ha paHHMX dTanax CBOero pas-
BMTMS NOABEPrancs MHTEHCMBHOM meTeopuTHOM Bombapaupoeke,
kotopas 3,0—3,5 mnpa. net Hasaf cokpaTunace MPUMMEPHO A0
COBPEMEHHOTO YPOBHS.

HebesbiHTepecHO 3HaTb, Kak BENWCb pacdeTbl ANOTHOCTH
KkpatepupoBaHus. [log NNOTHOCTBIO KpaTepMPOBaHUS MNOHUMa-
noce nMBO KOAMYECTBO KPATEPOB OMNPEfENEHHbIX AMAMETPOB Ha
eauHMuy nnowaau, nMbo oTHOLWEHMEe CYMMAapPHOMW Nnowaam Kparte-
pos 6onblie onpeseneHHOro AuameTpa K MAOWLAAM PACCMAaTPH-
Baemoi nosepxHocTu. Haubonee noaxoAaswmmu Ana nopcyeta
oKasanucb kpartepbol guametrpom ot 4 go 10 km Ha nnowaamu
10 mMAH. KM?, TaK KaK KOMMYECTBO MX AOCTAaTOYHO ANS CTATUCTMUe-
ckoi o6paboTkM, a cCKOPOCTb paspylleHMs He TaK BENuKa, Kak y
6onee Menkux CTPYKTYp.

Monyuue 2HaYeHMS NNOTHOCTM KPATEPUMPOBAHUA PAa3NUYHbIX
nosepxHoctei JlyHbl M fpyrux nnaHeTr, B 4acTHOCTM Mapca,
3HaueHus abcontoTHoro Bospacta nopof JlyHbl, MOXKHO, MCMONb-
3yA CPAaBHUTENbHO-MNAHETONONMUYECKMM METo[, YCTEHOBMTL ab-
COMIOTHBLIX BO3PAacT rMoBepxHociu Mapca.

MeTeopuTtHas 6ombapaMpOBKa MrpaeT CyLWEeCTBEHHYO Ponb Ha
PaHHMX CTaausax Pa3BuTUS NnaHeT. MeTeopuTHbie KpaTepbl MMEIT
Ba)KHOE 3HauYeHue AN AATMPOBKM PA3NMUHbBIX CTPYKTYPHBIX NOBEPX-
HocTel. MeTeoputHas 6ombapaupoBka SBASETCS MPOLECCOM,
obwum ans opmMHUpPOBaHUS penbeda NOBEPXHOCTU M CTPYKTYypbl
KOpbl MNaHeT 3eMHOM rPyMnbl, B TOM 4ucne u 3emnu.
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Kocmuueckne cHumkmn 3emnm nokasanu, 4TO M Ha HaLLEMN nnaHe-
Te umeetcs Bonblioe KONMUECTBO KOMbLEBbIX CTPYKTYp. [pu ux
MccnenoBaHumn beina yCcTaHOBNEHa OAHA MHTEpPeCHas 0COBEeHHOCTh:
YeM ApeBHEe M3yyaemblid KOMMNEKc nopof, Tem Gonbuiee konu-
4YeCTBO KONbLEBbIX CTPYKTYp Ha Hem pgewundgpupyertcs. MHorue
M3 HUX Bbinu OBHapyeHbl B (PYHAAMEHTE MOA YEXNOM PbIXJIbIX
nopos. OcobeHHO MHOFO KONbUEBbLIX CTPYKTYP BLISBNEHO Ha
ApeBHux nnatrpopmax — Hanmbonee crabunbHbix obnactax nuTo-
chepsl. [luameTtp 3TUx CTPYKTyp pasHoobpaseH u BapbupyeT B
WKMPOKKMX Npeaenax oT COTEH METPOB A0 AECSTKOB M COTEH KMIO-
meTpos. OKOHHYATENBHO BOMPOC O MPOMCXOMAEHWM MHOTMX KOJSb-
ueBblx CTPYKTYp Ha 3emne noka euwe He peweH. HecomHeHHo,
4YTO 3TH CTPYKTYpPbl MMEIOT pasfnuyHoe npoucxoxperve. Ogxako
4acTb Mx nNpeacTasnset cobon paspylUEeHHble APEBHWE METEOPMUT-
Hblé KpaTepbl, aHaNOrMYHLIE TEM, KOTOpPblE MOBCEMECTHO MOKPbI-
BAIOT NOBEPXHOCTHM APYrUX MAAHETHbIX Ten.

MHorve uccneposatenu cumtaloT, 4TO MeTeopuTHas Bombap-
AnMpoBka 3emnu seAsnack rnaBHEMIIMM MNPOLECCOM HAa AOreono-
rMYecKon ctagmu ee paseutusi. K coxanenuio, cnegbl 3TON paH-
Hel meTeopuTHOW 6ombBapanpoBkM 3emnn OKasanuch CTEPTbIMM
nocneayouMmmn NpoLeccamm ee reosIorM4eCcKoro pasBuTus — TeK-
TOHMYECKUMMU [ABMIKEHUSIMM, MArmatu3amMOM M METAMOP(HM3IMOM.
bnarogaps 3tomy, u 8 ocobeHHocTu 6naronaps paspyLUMTENbHOMY
BO3AEWUCTBUIO aTtmocdepbl M rugpocdepsbl B HAcTosWee BPEMS
cnepabl meteopuTHOM BombapaMpoBkM 3emnn PEKOHCTPYHPYHOTCS
c 6onbwmum Tpyaom.

Cosertckue reonoru u reogusnkn B. B. Megbinckuin, B. J. Ma-
cantuc, M. B. CenusaHosckas, Bb. C. 3ennuk, A. U. [abuxa,
B. U. Mdenvaman, A. A. BansTep u mHoOrue gpyrve noapobHo
M3YUMnM CTPYKTYpbl, OoBpasoBaHHble Ha MOBEPXHOCTM 3emnu B
pesynbTate meTeopuTHOW BombapamMpoBku. DTH CTPYKTYpPbI nony-
UMM HA3BAHME MMMAKTHLIX KOCMOFEHHbIX, MM METEOPMTHBIX.

3aBUCHMOCTE BO3pacTa NOBEpXHOCTEN Mapca
OT IJIOTHOCTHY UX KPaTEepUpPOBaHUS

InotHoCTh ABCONIOTHBIN
IToeepxuocTn KpaTepHpOBaHUsl BO3pacT B MAPA. JeT

(4—10&km) (OpHEHTHPOBOYHO)
[ peBHUX YacTeil KOHTUHEHTOB 250—140 Bonee 4,0
Kopnunbep Tanacconnos 220—170 Bonee 4,0
OTHOCHTEJILHO MOJIOfIbIX YacTei 160—130 Okono 4,0
KOHTMHEHTOB
OkeaHoB 100—50 1,5—0,7
Hogeituux 1aBOBbIX IOKPOBOB 30—10 0,5—0,2
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CxemaTuyeckas Kapra actpobnem 3emnnu

PasznuuatoT ABa TMNA METEOPMTHLIX KPATEPOB: YAapHbIe — AuaMmeT-
pom menee 100 m wu B3pbiBHBIE — AnameTpom 6Gonee 100 m.
Mepsble sastoTcs pesynbTatom nageHus Hebonbworo mereopwm-
Ta; BTOpble BO3HWKAIOT MPM B3pbIBE NOCne HekoToporo 3arny6-
NeHUs MeTeopuTa B MOPOAbI MMLLEHM.

B HacTosiwee Bpems Ha 3emne yctaHosnewo okono 100 yaap-
HbIX CTPYKTYpP, unu actpobnem, HazsaHHbix Tak B 1960 r. amepmu-
KaHckum reonorom P. [utuem. Actpobnema B nepeeoge c rpe-
uUecKOoro o3HauyaeT «3Be3fHas paHa». Pacnpepenenne actpobnem
Ha nosepxHocTM 3emnu HepasHomepHo: B EBpone ux HacuuTtbl-
saetcs 30, 8 CesepHoit Amepuxke —26, HOrxHon Amepuke —2,
Asctpanuu —9, Adpuke —18, Asumu —14. Usyuennsle actpobne-
Mbl MOP@ONOrMUEecKM OUYEHb MOXOXM HA KpaTepsl JlyHbl, Mapca,
Mepkypus. OHu umeloT oKpyrnyto 8 nnaHe Gopmy, ArMameTp A0
100 KM M BLISBASIOTCA MO XaPAKTEPHOMY HACbIMHOMY Bany, Bbl-
CTynaltolemy B BMAE BO3BbILLIEHHOCTU BOKPYF BOPOHKM, MO Hanu-
UKIO LEHTPAanbLHOro MOAHATUSA — LLEHTPANbHOW TFOPKW, MO OTYeT-
NIMBOMY PafMaNbHO-KONMbLEBOMY PACMONOMKEHUIO TPELWMH, MO NpU-
CyTCTBMIO pa3apobneHHbix Nopop, CnefosB COTPSCEHMH M APYrUM
npu3Hakam. OQHAKO CaMbIM HAfEMHLIM KPUTEPHEM MX BbiAEneHus
aBnseTcs ObHapy)HeHMe OCTAaTKOB METEOPUTHOro BELLeCTBa M
creumUUEcKMX U3IMEHEHUIH B NOPOAAX, NPOUCLIEAMX B Pe3yib-
TaTe BO3AENCTBMA B3PbLIBHOW BOJMHbI M BbICOKOW TemnepaTtypbl npu
B3pbiBe. bbino paccuMtaHo, UTO NpPU CTOAKHOBEHUM C FOPHBLIMM
noOpoAamMn METEOPMUTOB, [ABUXKYLUXCS CO ckopocibio 6onee
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3—4 km/c, HauanbHoe pAaBnNEeHWe [OMKHO PAaBHATLCS 10° Na npw
temnepatype 10000° C. PaccuutaHHoe TeopeTuueckoe Bpems
BO3AEWCTBUS YAAPHOM BOJMIHBI HA MOPOAY — MMIIMOHHBIE [ONM
cexyHAbl. 3@ 3TM MrHOBEHMs [asBneHue pe3ko sospacrtaet. [pwu
obpaszosanmuu kpaTepa auameTpom 50 KM NOUTH MIHOBEHHO BhiAe-
nsetcs sHeprus, pasHas 10?2 [. EctecTBeHHO, 4TO Takas dHep-
rMs He MoxeT ocTaBuTb He3 nocneacteui nopogbl muwenun. MNpu
aasnenmnsx ot 4- 10° po 5- 10'° Ma &8 muHepanax u nopogax npo-
McxoasT nnactuyeckue gedopmaurn u TBepaodasossie nepexo-
Abl, a npu Harpyakax cebiwe 5- 10'° Ma — nnaenexue u yactuuHoe
vcnapenue sewectsa. Bce 3T TepmoguHamuueckue uaMeHeHUS
NpUBOASAT K CEPbe3HbIM NEPECTPOWKAM FOPHLIX NOPOJ B panoHe
yaapa.

Kak e obHapyxuTte actpobnemy Ha nosepxHocT 3emnu?
Beab B HacTosiee Bpems 3Ta APEBHNAS OTpMLATENbHAsN CTPYKTYpa
paspyweHa, 3poAMpoBaHa M ckpbita. B Bonpoce obHapymeHus
acTpobnem CyilleCTBEHHYIO POMb [OMMKHBLI ChIFPATh KOCMMUYECKME
CHWMKM, HA KOTOPbLIX BbISBNE€Hbl MHOFOUYUCAEHHbIE KOIMbLEBbIE
obpaszosanus. Tak, Hanpumep, Bb. C. 3einukom no pesynbTatam
AeWwndPHPOBAHUS KOCMHMUYECKUX CHMMKOB M aHanuiy reodm3anye-
ckux nonei 8 HKasaxcraHe onucaHbl crefytouime ruraHTckue
actpobnemsi — ruabnemsl, Tpebylolmue AanbHENWEro M3yuYeHus:
Nwumckas (Tennsckas) guametrpom okono 700 km, Mpubanxawcko-
Unuitckas nonepeunukom takke okono 700 km, Tokpayckas —
250 km, Kanbcko-Yynckasn, [rweskasraHckas u ap.

O Ttom, KaK TPYAHO PacrnosHatb Ha MNOBEPXHOCTH 3emim
YAAPHbIA KpaTep, HarnsfHO CBMAETENbCTBYET MCTOPHMS M3y4eHMus
Monuralickon cTpyKTypel, pacnonoxeHHoi Ha cesepe CpepHe-
cubupckoro nnockoropbsi B BaceiHe p. Monurah — npasoro npm-
Toka p. XaTauru. JTa acTpobnema, AvameTp KOTOPOM AoOCTUraer
100 km, umeer okpyrnyto ¢dopmy ¢ abCcoONtOTHbIMM OTMETKaMu
annwa 20—80 M u 6opTamu, BO3BLILIAIOWMMMUCA HAfA AHULWLEM
Ha 200 m.

Monuraickas cTpykTypa, OTKpbiTas reonoramu B 1946 r.,
B Pa3HOe BPeMs paccmarpusanach Kak rpabeH, Kak 3pO3uMOHHas
BMNajAMHa, KaK BYNKaHu4yeckuh kpatep M T. n. Jlmwe B8 1970 r. 8
pesynbTaTe TWATENLHOro aHanM3a NoneBblX MCCNEefOBaHMM M BCeX
umerowmxcs marepuanos B. JI. Macaitucy u ero konneram ypa-
noce obocHoBath e€e meTeopuTHOe npoucxoxaeHue. boino aoka-
3aHo, uto [lonuraickas KOTAOBMHA — OAMH M3 KPYMHEHMWMX Ha
3emne meteopuTHbix kpatepos. CeBepo-BOCTOUHAS M BOCTOYHAS
yacTM AHMWA KpaTepa npeacrasnstoT cobon cunbHo 3abonouew-
HYIO PaBHMHY, @ OCTanbHas 4acTb AHMLLA MPMMAOAHSATA M XapaKTe-
pu3yeTcs pacuneHeHHbiM penbedom. B npunogHaTbix vacTax gHu-
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MeTeopHTHLIN KpaTep DnbrbirbiTrbid. @oto JI. b. FpaHoBckoro
Bua c woro-socroka

i@ Pa3BMTblI MNOCKME BO3BLILEHHOCTU M MONYKONbUEBbIE rpPsAabl
BbicoTon cebiie 250 m. Bpone 3anagHoro u cesepHoro 6opros
koTnosuHbl B 50 KM OT ee ueHTpa BbIAENSIOTCS NPEPLIBUCTbIE
Uenu BO3BLILIEHHOCTEN, OPMEHTUPOBAHHBLIX napannensHo Goprtam
kpatepa. CTpyKTypa 4eTKO (UKCUPYeTCs B TPAaBMTALMOHHOM M
MAarHMTHOM MOMASX M HAa KOCMuuecKkux cHumkax. B. JI. MacanTtuc
Bbigensier B [lonuranckom Kparepe BHYTPEHHIOIO BOPOHKY AMAmeT-
pom okono 75 km, 3aNOXKEHHYIO B MOPOfAxXx KPHCTanaMyeckoro
dyHaameHTa, u BHewHiowo — gnametpom 100 km, pacnonoxeH-
HytO B nopogax ocagouHoro uyexna. Ctpyktypa obpamneHa ueHT-
pobexubimmu paspbiBamu. [Mopogbl, ulyyeHHble B Nnpepenax cTpyk-
Typbl, npetepnenu rnybokue M3MEeHEHUR 3a CHET NPOSBEHUS yaap-
Horo metamopduama. OHu MHTEHCHBHO pasgpobneHsl M nepe-
nnasneHsbl.

B. JI. Macantuc, ncxons u3 reonorM4eckon mMofenmn Kpatepa,
floAcuUnTan npumepHsin obbem ero pacnnasNeHHOro marepuana,
pasHbiit npumepHo 1750 km®. Mo AaHHLIM PAAMONOrMHECKMX W3-
MepeHuin, nonuranckoe cobsiTue npouzowno 38,9 mnH. ner Tomy
Hasafg.
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B ueHTpanbHOM uacTM YKPAMHCKOrO KPMCTANAMUYECKOrOo Mac-
cnBa, B panoHe c. 3enenwbit [an Kpusoporkckon obnactu, 6bina
BbISIBIEHA M HAMEUEHA K fanbHenuieMy u3ydeHuto 3eneHoramckas
actpobnema, KOTOPas OTHOCMTCS K PaspPsAy AOCTOBEPHbLIX KOCMO-
reHHbiX CTPYKTYp. DTa CTPYKTypa, no aaHHbim B. M. BpsHckoro,
A. A. Banetepa u Jl. M. ®ponoso#, npeactaensetr coboi BOpPOH-
Ky Auametpom okono 1,5 km rnybunon pgo 0,2 km. B nopopax
BOPOHKM BbisiBNIEHbl Cnefbl yAapHoOro mertamopduama. bbinm
obHapy#eHbl OBNOMKM MNy3bip4YaTbix CTEKON NNABNEHWS, YCTaHO-
BN€Hbl KOHYCbl Pas’pylleHus NOpoA M ApYrue NPU3HAKM.

PaccmoTpum eule oauH yaapHbld Kpatep InbrbirbITrblH, pac-
nonoxeHHeln Ha YykoTtke. B penvecde kpatep BbiparkeH o3epom
avametpom 15 km u rnybunon go 170 m. OsepHas BnaguHa
umeet okpyrnyio dopmy, obpamnieHa BaNoOm, BO3BbILLAIOWMMCS
Hag yposHem Boabl Ha 200—400 m. Kpatepy cooTeeTcTBytOT OTpPM-
LaTesbHble MarHMTHas W rpaBuMTauMOHHas aHomanuu. [lopogbi
BaNa HecyT siBHble MPM3HaKK yaapHoro metamopdguama: cogeprart
onnaeneHHble cTekna u sbicokobapuueckme muHepanst (koscuTt).
[atupoBka Kanui-aproHoBbIM METOAOM oOnpegenser BO3pPacT
Kpatepa InbrbirbiTrelH B8 3,5 mnH. ner.

JoctoBepHO ycTaHOBReHHbie Tannacomabl Ha 3emfie Heus-
BecTHbl. OQHAKO HEKOTOpblE reonorm OTHOCAT K obpasoBaHUsM
nopgobHoro popa Bewrepckyto BnaguHy, panoH MeKCMKAHCKOro
3anuea, [lMpukacnuickyto BnaguHy, panoH 30HACKMX M MapuaH-
CKUX OCTPOBOB M Apyrue peruoHsl, Tpebyroume [4ONOMAHMTENLHOrO
msyueHus. K cTpyktypam, Ttakxe TpebylowmMm [ONOMHMTENLHOrO
M3yuyeHus, oTHocuTcs LleHTpanbHOKOnbCKUM Kpatep pasmepom
250150 km, oTkpeiTein U. A. Heuaeson.

Kocmuueckme cHMMKM 3emnu cBMAETENLCTBYIOT O TOM, HTO
Ha MOBEPXHOCTM HALUEW MNaHeTbl KONblUEBble CTPYKTYypbl nNpef-
ctasneHsl B u306unuu. He BbI3LIBAET COMHEHMS, UYTO 4YacTb KOfb-
UueBbIx O6pPa30BaHMIA MMEET MMMAKTHOE MPOMUCXOMAEHME M SBNS-
eTcs NPoAYKTOM meTeopuTHON Bombapauposku. 3agaya reonoros
3aKMtoYaeTCs B fanbHeWlem [eTanbHOM MX M3Y4YEeHMM M BbisiBre-
HUM 3AKOHOMEPHOCTEN pacnpefeneHus MoMe3HblX MCKOMNAaeMbIX,
CBSI3aHHBLIX C yAapHbiM metamopgduamom. Bo scsikom cayuae, Tak
HasblBaemble 3IOBWUTbl — NOPOAbl MMMAKTHOrO MPOMCXOMAEHMUS
n3 kpatepa Puc 8 ®DPI — sBunaucb npeKpacHbimM CTPOMTENbLHBLIM
matepuanom. HekoTopble uccnegoBatenu cuuTaloT TakXKe, UTO
KpynHoe mectopoxgernne mean u Hukens Cepbepu B Kanage
npuypo4YeHo K ApesHen actpobneme. 1o 3akntouenne He Hec-
CMOPHO, HO HEOBXOANMO YUNTLIBATL BO3IMOMHOCTb MPOHMKHOBEHMS
no ocnabneHHoM 30He KOpPbI Nopj KPynHou actpobnemon marma-
TMUYECKMX PAacniaBoB M PYAOHOCHLIX PECTBOPOB.



Furanrckme TpewmMHb

B cBoux uccnepoBaHusix reonorn yaensitoT MHOrMO BHUMAaHWS pas-
NOMAM — FMraHTCKUM TpEeLLMHAM B 3€MHOW KOpE; HeKOoTopbie U3
HUX NPOCNEXMBAIOTCS HA COTHM M TbiCAYM KmunomeTtpos. B sasucu-
MOCTM OT XapaKTepa HanpsKeHuH B KOPEe BO3HMKAIOT PasfNoMbl
pasHoro tuna. B ycnosusx pactsxkeHuir obpasyrotcs TpewmHbl oT-
pbiBa, TaK HasbiBaemble Pas3fBMru, @ NPM 3HAYMTENBHOW BENUUUHE
PacTsXEHUs NPOMCXOAMT PaspbliB 3€MHOM KOPbl M BO3HMKAIOT
rpomagHble BnaguHbl — pudTbl. NPpUMEPOM TAaKOro pudTa CAy>HUT
BnagvHa osepa bankan, petranbHo u3yyeHHas B nmocnegHue ropabt
coBeTCKMMM yueHbiMM. PudTbl npocnexeHbl Ha pAHE OKeaHoB
BAONb CPEeAMHHO-OKeaHnuyeckux xpebtos. Bmecte ¢ nofobHbimmu
CTPYKTYPamHu Ha8 KOHTMHEHTaX OHW 0BpasytoT MUPOBYIO PUGTOBYIO
cuctemy. PudTol HameualoT nonoxeHue rpaHul, MEXAY NAMTamM
nTocdepbl. Baone HMX KOHUEHTPUPYIOTCS Odaru 3emneTpsCeHuin
M BynKaruuyeckue annaparbl.

Mpu cxKaTMM ropHbIE NOPOAbl CMMHAOTCS B CKNAAKH, COMPOBOXK-
Aaemble paspbiBamu TvMna B36pocos u Hapsuros. Mpu Gonbuioin
BE/IMUMHE CXHATUSA BO3HMKAIOT LUAPbAKM, MNPM KOTOPbLIX MNAACTMHbI
ropHbIX MOPOA HaMon3alT APYr Ha APYra, nNepemelascb uHoraa
HAa MHOrve pecstku kunometpos. Ecnu takas nnactuHa nepece-
kaetcs BypoOBOM CKBa»XMHOM, TO MNOA HEW MOryT 6biTb BCKPbITHbI
6onee monoAble OTNOXEHMS.

MHuorpa maccusbl rOpHbIX NOPOJ OKAa3blBAIOTCS CMEULEHHbIMM
OTHOCMTENBLHO APYr ApPYra B BEPTUKANbHOM HanpasneHuu. B atom
cnyyae O6bIMHO OHM OBPAMAAIOTCS NPAMOMAMHENHBIMMK YCTYNamu
B penbede, KOTOpbIM oTBeualoT cbpockl. Hepeako 6nokn cmewa-
IOTCS B FOPM3OHTaNbHOM HanNpPasneHuu, TO-eCTb NapannenbLHo no-
BepxHocTM 3emnu. MofobHbIe HApyLUeHWs HAa3bIBAIOTCS CABUIamM.
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Luporko ussectHel Tanacco-Mepranckuin casur B CpegHen Asum
u Can-Angpeac B CeBepHoit AMepuKe, MO KOTOPbIM AOMYCKAOTCH
nepemeLlieHns Ha MHOTME AECATKM U [aXe COTHUM KUIIOMETPOB.

M3yueHne pasnomMoB MMeET Ba)KHOE MPAaKTMUYECKOoEe 3Ha4YeHue.
Pasnomsl conpoBoXpatoTcs 30HAMM MOBbILLEHHOM pasapobnex-
HOCTM NMOpPOJ, a CNefoBaTenbHO, M MOBLILIEHHOW MPOHMLAEMOCTH
ANS MarmatMyecKux PacrnnaBoB U PYAOHOCHbIX PAcTBOPOB. TakuMm
obpa3om OHM NPHOBPeETAOT PYAOKOHLEHTPUPYIOWEE 3HAYEHHE.

OcobeHHO OTHETAMBO PA3NOMBI BLIAENSAIOTCS HA KOCMMUYECKMX
CHMMKaxX 3emMHOW noeepxHocTH. bnarogaps 6onblon ob3opHOCTH
3TUX CHMMKOB Ha HMX BMAHA BCS CNOXHAS CUCTEMA FUTFAHTCKMX
TPEeWMH, PAcCeKaloWmMX 3EMHYIO KOPY.

B usyueHue pasnomoB 60nbWON BKNESA BHECNM COBETCKME
reonoru — A. B. lMeunse, B. B. benoycos, B. E. Xauu, H. A. benses-
ckuir, A. U. Cysopos, . M. Pesson, A. E. Muxaitnos, M. B. '3os-
ckmuin, E. E. MunaHoeckuin u gp. Hecmotps Ha 6onbwoe umcno mc-
cnefoBaHui, eule MHOrme npobnemsi, CBsA3aHHblE C M3yYeHUEM
pPa3nomoB, OCTalOTCH HepelueHHbiMU. Hanpumep, ogHu uccnegosa-
TeNu nonaraltT, YTO B 3EMHOW KOpe MPOsBNEHa €AMHAas CeTb KPYyM-
HbIX PA3/lOMOB, 3AaKOHOMEPHO CPHMEHTUPOBAHHAS MO OTHOLUEHMIO
K ocu BpauwieHus 3emnu. B atom cnydyae obpaszosanue paznomos
[OMMKHO BbITh ONpefeNneHo NPOSBAEHMEM HAMPSIKEHUH, BOHUKAIO-
WKMX NPU BPALLLEHUM 3EMHOrO LWWapa, uHauye roBoOps,— POTALMOH-
Hbix cun. [lpyrue uccneposatenu obbvscHsAoT obpasosaHue pasno-
MOB Mpexje BCEro nepemeweHMsmm nurTochepHsix namut ¢ obpa-
30BaHMEM TPELWMH pPacTsKeHMs — pUPTOB — B MECTax MX pac-
XOMOEHMS, HAABMIOB M LUAPbSIXKEM — B MeCTax ux cbnmxenus.

M3yuyeHnme pgHa OkeaHa MO3BOAMIO BhISBMTL B €ro npepgenax
MHOrouMcneHHble pasnombl. OkeaHuueckue pasnoMmbl SBHO npe-
BOCXOAST KOHTMHEHTanbHble MO nNpoTseHHocTH. OHu npocnexmm-
BalOTCs Ha pacctosHun 3—4 Tbic. km. K HUM OTHOCSTCS U pudThI
BAONMb CPEAMHHO-OKeaHMYeCKUX XxpebToB, a TaKKe ronepeuHsle,
TaK HasblBaéMmble «TPAHCHOPMHbIE» PA3NOMBI.

B 3eMHbIX yCnoBusX MHOrMe BOMPOCHI, CBSA3aHHbIE C M3Yy-
yeHnem rnobanbHOro PUCYHKA pPasfNOMOB, PELIAOTCS C TPYAOM.
Bo-nepsuix, 6onblias 4acTb MOBEPXHOCTM CKPbITA MOA4 BOAAMM
MOpel M OKeaHOB M MOKa elle u3yyeHa HefocTaTtoyHo. Bo-sro-
pbiX, U Ha Cylle 3HayYuTeNbHbie MPOCTPAHCTBA MOKPLITLI YEXAOM
0OCafouYHbIX MOPOJ M MOBEPXHOCTHbIX OTMIOMKEHMM, CKPbITEI MOA
ryCTOM pacTMTENbHOCTLIO, rAe TPYAHO paclwudpoBaTb CTPYKTYP-
HbIM pucyHOK. B 3TOomM oTHoweHun dotonoprtpetsl JlyHsi, Mapca,
Mepkypusa seirnagar 6onee crtpyktypHo. Ha Hux BufeH kak 6bl
OCTOB TOPHbLIX MOPOA, PACCEYEHHbIH MHOMECTBOM TPELLMH, B TOM
4yMcne M rMraHTCKUX Pasfiomos.
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Ha nosepxHoctu JlyHbl TpewuHbl Bnepsble 6binu geransHo
M3yUeHbl MO TENECKOMUUYECKMM M KOCMUYECKMM CHMMKAM M3BeCT-
HblM reonorom u ceneHonorom A. B. Xabakosbim. Tpeumtsl go-
BOSIbHO ryCTO HacbILWLAOT NlYHHblE KOHTMHEHTLI. B npeaenax muorux
Y4YacTKOB pasnombl 0BpasytoT ceTKU CeBepO-BOCTOUHOMO U CEBEPO-
3anagHoro Hanpasnexuin. AnuHa takux nunuin pgocturaet 100 km.
OcoBeHHO OTHeTNMBO CETKA PA3NOMOB BblpaXKeHa B panoHe TaK
Ha3biBaemoro LleHTpansHoro nepeweika mexay Mopem [ox-
nen u Mopem AcHoctu. HekoTopeie KpynHbie Pas3nombl Ha NOBEpPX-
HocTh JlyHbl umetoT cobBeTBeHHbie Ha3sBanus. Boigensercs, Hanpu-
mep, pasnom lpsmas Crena 8 Mope O6nakos. 3T0 AOBOABLHO
KPYTOW YCTYN, HAaKNOH KOTOPOro mectamu gocturaer 40°.

HecmoTps Ha OrpomHble ycnexu nocnefHux fieT B M3yueHuu
NYHHBIX NOPOJ, McCnenoBaHus pasnomos JlyHsl NpoOABUHYNMCH
HeHamHoro. OauH u3 Hebonbuinx paspbLIBOB HAa AHWLLE KpaTepa
JlemoHbe, 3atonneHHoro 6asanbtamu, 6bin M3ydeH C MOMOLLLIO
«JlyHoxopa-2» B panoHe 30Hbl COUNIEHEHWS FOPHOrO MAaccuBea
Tasp u BnaguHel Mops fAcHocTu. DTOT Pa3nNoOM MPOTSIKEHHOCTLIO
okono 18 km u wupuron 0,3—0,5 km Hassan «bopospa Mpamas».
Paznom BeblparkeH B penbede B BMAe npepbiBucTon 60po3abl ray-
6unon po 50—60 m. Ha cknonax 60oposgbl passutel rnbibosbie
pocchbinu.

JlyHHble pa3nombl BblpaXkeHbl TPELLMHAMU PACTAMHEHMS, MHOT-
fa cbpocamu. HecmMoTps Ha TULaTeNbHLIE MCCNEAOBAHMUS, HA BUAM-
Mo ctopoHe JlyHbl BbINO OTMEYEHO nUlb HECKONbKO 6Honblumx
caBuros co cmeuieHnem fo 7—=8 km. CHumkun JlyHbl ocobeHHO
BnaronpusTHbl Ans OBHAPY>KEHUs nepemelleHnin No Pasnomam
M3-33 pPAasBUTMS MHOMECTBA Kpatepos. [lepemelyenns nerko
YCTaHaBMMBAIOTCS MO HapYyLUEHUSIM BaNOB KpaTepoB, NepeceyeHHbIX
pasnomom. Baone HEKOTOpbLIX Pas3NnOMOB MPOCHEKMBAKOTCS ANIUH-
Hble y3Kkue rpebHu, OuYeHb HaNoMMHaOWMe [aNKM — MNACTUHbI
MarmaTuHecKMx MOpoj, BbiXKAaTble U 3acTbiBLUME BAOJb TPELLMH.

Mo cpaBHEHUIO C NYHHBIMM KOHTMHEHTAMM Ha JNYHHbIX MOPRX
pasnomos ropasfo meHblwe. OQHAKO KOHUEHTpauus pPasnomos
OTMEHYaeTCs B 30HAX COYNEHEHWS KOHTMHEHTOB M MOpeH. ITo
BMOMHE 3aKOHOMepHOo. [loCTaTOYHO BCMOMHMTbL THMXOOKEAHCKUH
nosic Ha 3emJie CO MHOMXECTBOM Pa3pbiBOB, C KOTOPbIMM CBS3aHbl
ouaru paspywmTensHblx 3emnetpsiceHui. Hecmotps Ha cnabyto
B uenom cencmuuHocts JlyHsl, 3aecb Takke 6bina oTmeueHa no-
BbILUEHHAN KOHLUEHTPAaUMS 3SMNULEHTPOB JNYHOTPSICEHUHW B 30HE
nepexofa mMexpay KOHTMHEHTanbHoM obnactbto u BnaguHon OkeaHa
Byps.

Pasnombl Mapca cpasy npusneknuM BHMMAaHWE uccneposare-
nen. OHM OKasanucb Ou4eHb pasHoOOBpasHbimM, @ MO pasmepam
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flaXke MpeBOCXOAAWMMM Haubonee NPOTSIKEHHbIE AHANOrMYHbIE
CTPYKTYpPbl 3€MHOW MOBEPXHOCTH.

OcobeHHO BblgensieTcs cucTemMa pPasnoOMOB, MNONyuuBllas
Ha3saHue HKonpart, nosgHee nepeumerosaHHas 8 [JonuHy Mapwu-
Hep. Owna nporsarusaetcs noutu Ha 4000 km. Llupuna 3ToM cu-
ctemsbl paznomos gocturaet 500 km. OHa cocTouT U3 uenoro psaa
FUraHTCKMX NPCBANOB rNy6UHONW B HECKONBKO KMNOMETPOB MU LUMPU-
Hon pgo 100—250 km. Ha cknoHax npoBanos passuTbl OMON3HWU M
obsanbl. Mo 06nMKy Ha CHMMKAX 3Ta CUCTEMA MONHOCTLIO AHaNo-
rMyHa pudTOoBbLIM CTPYKTYpam Ha 3emne. Pudtel 3emnu u Mapca
OKA3aNMCb HACTONBKO MOXOMMMM, YTO MOKA €LLe HUKTO M3 Mcche-
[oBaTenen fake He YCOMHMUNCS B OBLIHOCTU MX MPOUCXOMKAEHUS.
PudtoBas cuctema Mapca pacnonaraetcs Ha CBOAE M CKNOHe
rPAaHAUO3HOTrO nogHaTMs MapcuAa, YBEHYAHHOrO UFAHTCKUMM
BynkaHamu. MHTepecHO, 4TO U B 3eMHbIX yCnosusx pudTel 06biy-
HO OKAa3bIBAIOTCS MPUYPOUYEHHbIMM K CBOAOBbIM BO3[bIMAHUIM M
COMPOBOMAAIOTCS MHOFOYUCIEHHBIMMU BYNKAHAMM.

Ha nopgHsatum Mapcupa BMAHO MHOMECTBO paguanbHbix Tpe-
wuH. OTaensHble MX rPynnbl NPOTArMBAOTCS HA OFPOMHbIE pac-
ctosHus — ao 5000 km. OHu MmetoT OpMbl BEEPOB, TaK Kak npu
yAaneHum OT CKMOHa noAHstus (Papcufa rycrora pas3pbiBOB Pe3Ko
cHumkaeTcs. Ha camom nopHsTUM TpewmHbl uMHOrAa pasgenedsbl
NPOMEXYTKAMM BCEro B HECKONbKO kunomeTtpos. Ha 3emne Hert
@HANOroB TAKOMY YAMBUTENbHOMY COYETAHMIO PAa3pPbIBOB, XOTH
HEepeAKO MOMHO HabnwoAaTe pagManbHOE PACcNONOMEeHWEe Paspbl-
BOB MO OTHOLUEHMWIO K CBOAOBbIM MOAHSATUSIM.

Ha cHumkax Mapca npusnekatoT BHMMaHMe cBoeobpasHsle
CTPYKTYpbl — TaK Ha3sblBaemble nabupuHTtbl n xaocsl. Ocobo sbige-
nsetcs JlabupuHT Houu, TakIKe pacnONOMKEHHbIH HA MNOAHSTUM
Mapcupa BOHNM3M OKOHUYAHUS PUPTOBOM CUCTEMbI. ITO YUSCTKM
C noBblWEHHON pPasfpobneHHOCTbO KOpbl. 3A4ech pacnonararoTcs
MHOrOYMCNEHHbIE YANWHEHHbIE MNPOBaNbl C KPYTbIMM CKIOHAMM.
MpoBanbl NPAMONMUHENHBI U B LLeNOM OBPA3YIOT CNOXKHYIO MO3aHUKY
6nokos kopbl. Ha 3emne netr nopobHbix oBpazosawmit, xoTs B
YEM-TO HA HMX HEMHOrO MOXOXM HEKOTOpble YYACTKM OKeaHuue-
CKOFO [lHA CO CNOXHbIM penbedom, Hanpumep, B nponuse [pein-
Ka meway HOwHon Amepukoin u AHTapKTMAOM.

Ob6impHble OKeaHMuecKMe MPOCTPAHCTBA CEBEPHOro MNonylua-
pus Mapca cpaBHuTenbHO cnabo 3aTpPOHYTbl PAa3pbiBHLIMK Hapy-
LIEHMSMM, 3aTO B Mpefenax KOHTMHEHTanLHOro nonyllapus pas-
PbIBOB OYEHb MHOro. bonbUWMHCTBO PAa3NOMOB Ha KOHTMHEHTAX
Mapca umeeT He3HAUMUTENLHYIO MPOTMKEHHOCTbL B Mpepaenax nep-
BbIX AeCsTKOB KmnomeTpos. Ho mHorue pasnomsl rpynnupytotcs
B 30HbI-IMHEAMEHTbI, KOTOPbIE MPOCMEKMBAIOTCS HA ThICAYM KMINO-
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meTpoB. B pucyHke pasnomoe nposenseTtcs BNonHe OTYeTnMBas
3aKOHOMEPHOCTb, bonbLIMHCTBO Pa3NnOMOB OPUMEHTUPOBAHO AMaro-
HaNbHO MO OTHOLLEHWUIO K OCKU BPALLEHWS MNAHETHI.

Ha cHumkax MepKkypusi OTUETNMBO BbLIGENSIOTCS TPELUHbI,
obpaszosaHHble nNpu pactsmeHun. OcobeHHO MHOrO Takux TPEeLUH
Bo snaguHe Kanopuc. Hapsgy c TpewmHamu pactsKeHus B KOpe
Mepkypus npossneHbl cneuuduueckue paspsisbl Tuna s3bpocos
M HAABMIOB, YTO COBEPLUEHHO HE CBOMCTBEHHO JlyHe, HecMOTpPS Ha
BCIO CXOXeECTb (POTOMOPTPETOB 3TUX HebecHbIXx Ten.

Ha cHumkax MepKypus BHMMAaHWE uccneposarenen cpasy e
NPMBREKNa cUCTEMA MNPOTSIKEHHbIX YCTYNOB B BMAE M3OTHYThLIX,
AYroBMAHbLIX, MHOrga wu3sunmctolx nmHui. OHu npocnexmearoTcs
Ha [ECATKM M COTHWM Kunometpoe. Beicota yctynos — ot Heckone-
KMX COTEH MeTpoB [0 3 KM. Mx orpaHMuuBatoT OKpYrfieHHsble,
HEPOBHbIE KPasi, He XapaKTepHble ANs HOpMmanbHbix cBpocosbix
yctynos 3emnu u apyrux nnaHetr. MHorga ycTynel nepexopst B
rpebHu. MOXKHO cuuTaTh, YTO ycTynbl U rpebHM CBsS3aHbl B CBOEM
NPOMUCXOMKAEHUU C KOpobneHuem Kopsl.

OpauH M3 ycTynos, nonyuuswmi HassaHue [luckosepwu, npo-
cnexwusaetcs Ha 550 km. Ha cHuMMKax oTueTnueBO BUAHO, Kak no
YyCTyny CMEeLLatoTCs pacceyeHHble MM Banbl Kpatepos. Y ofHOro
M3 KpaTepos AuameTpom 65 KM nonyokpyHocTu, obpasyiolime
Ban, cMelleHbl oTHOcuTeneHo Apyr Apyra Ha 10 km B Hanpasne-
HUM, NEPNEHAMKYNSPHOM K NMHMM ycTyna. Takue COOTHOLWEHUS
MOMHO 0BbscHMTL TOonbKO oBpasosaHuem Hapgsura.

ObpaszosaHue cuctemsbl B3Bpocos Ha MepKypuu cBS3bIBAIOT
c cokpauieHnem nosepxHocTu nnaHetsl. P. CTtpom c coasTtopamu
nogcuMtan pasmepbl TAaKoro cokpauieHus. Mo ero AaHHbIM, nno-
waabL nnaHetsl npu obpasosaHuu B3BPOCOB M HAfBMIOB COKpaTH-
nace Ha 6,3- 10°—1,3- 10° km?, 4TO PABHOCMNLHO YMEHBLIEHMIO
paauyca nnaHetsl Ha 1—2 km. CuMTalOT, YTO NPUUYMHA COKPALLEHUS
pasmepos nnaHeTbl — ha3osbIM Nepexop yactn Gonbworo meran-
NUUECKOro sApa M3 MKWMAKOCTM B TBEPAOE COCTOSIHME, KOTOPLIM
NPUBOAUT K YMEHbLUEHMIO OBbema M CKATHIO cunukatHon o6o-
NOUKH.

Mepenpem Tenepb k TpewmHam pactskerus. B Mope Mapel
(BnaguHa Kanopuc) HameuaeTcs KOHUEHTPUUECKOE pPacnosioeHue
30H C TpewMHamMu pasnuuHblx pasmepos. [lo cTenewu TpeuwmHoO-
BATOCTH MOXHO NpubBnNU3MTENnLHO OUEHUTH MacwTabbl paclumpeHus
310 obwupHON BnagmHbl. B nepecuete Ha Bcro nnowags Mops
Xapbl obwan nnowaas rpabeHos okasbiBaeTcs BMOsHE conocTta-
BMMOMW C BENIMUMHON COKpPALLEHMS TMOBEPXHOCTM B pe3ynbrarte
popmupoBaHns cuctembl B36pocos u Hagsuros. OHAKO B 3€MHbIX
ycnosusix npu obpaszosaHuu rpabeHOB Ha AONtO PACTSIKEHWUS MO-
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CnyTtHuk Onutepa — EBpona

Oruetnuso BMAHA3 CE€Tb FUFAHTCKUX TpEeuwiMmH, 33NONHEHHDbIX TEMHBIM Mmartepuanom

BEPXHOCTU MNPMXOAMTCS AWML 4acTb nnowagu rpabeHa, TouyHas
OUuEHKa KOTOPOM TPyAHO BbiNonHuma. Begb Takas TpeuwumHa He
SBNSETCS 3MSIOULeN, TaK KaK OHA 3anonHeHa npoceswum 6Bnokom
kopbl. flonyckaetcs 0BbIYHO, YTO MCTMHHOE PAaclUMpeHMe MOoBEepPX-
HOCTW cocTasnseT npumepHo !/io nnowaau rpabenos. B 3tom
cnyyae pacluiMpeHue MoBepxHOCTHM Mepkypus B pesynbtate obpa-
30BAHWA TPELMH PAacTsKeHus Bcero 9 Teic. KM, UTO Ha uenbii
NOPSAOK MEHblLUEe BEeNMYMHbLI COKPALLLEeHMS MOBEPXHOCTH Mepky-
pvs, AOMNycKaemon B pesynbTate opmupoBaHus B3bpocos M Ha-
asuros. CnefoBaTtensHO, NPeACcTaBNeHMS aMEPMKAHCKMX Mccneno-
BaTeneiM O COKpPALLEHMM MNOBEPXHOCTM MepKypus MmoryT 6biTh
NPUHSATLI, HO C HEKOTOPbLIMW OrPaHMUYEHUSIMH.

OueHe uHHTEpPecHO nposiBNeHMEe pPasnoMOB HA CMyTHMKAEX
Onutepa. Ha MNaHumepe, npeumyuiectseHHo B ceeTnbix obnactsx,
BMAHbI cepun y3kux cybnapannenbHbix cseTtnsix 6oposg. Csert-
nble NONOCbI nepecekaroT Bce (opmbl penbveda, B TOM uucne
KpaTtepbl. BepoatHo, 310 TpewmnHbl B negsHom nokpoee laHumepna,
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obpazoBaHHblE B pe3ynbTaTe TEKTOHM4eckux aedopmaumin 6naro-
AA3pS NPOSBNEHUIO HOBEWLLEW AaKTUBHOCTH,

Ha Kannucto BbifiBNeHbl cUCTEMBI KOHLEHTPUHECKMX Tpe-
wuH, obpamnsouwme Kpyrosbie snaguHbl. OKOno KpynHeHrwewn
u3s Hux (armametrpom 3000 km) npocnexusaetcs 20 koneu, BTO-
pas cuctema avametpom okono 1500 km coctout u3 15 konbue-
BbiX TpewmH. B cnyuyae npuHAaTMS runotessl O MeTEOPUTHO-
B3PbIBHOM MNpoOUCXOMAeHMn nonobHbix BnaguH ocobo cnepyet
BbIAENATE MO FEHETUUETKOMY MPMUHUMUMY MMMNAKTHbIA TWMM paspbiB-
Hbix HapyweHui. Takoe npegnonoxeHuwe nOATBEPMHKAAETCH OT-
cytcTBuem Ha cHumkax Kannucto oBbluHbIX PA3NOMOB, CBA3AHHLIX
C BHYTPEHHEW aKTMBHOCTLIO 3TOrO CMYTHMKA.

Obunuem paspbiBHbIX HAPYLEHMA BbIAENAETCS  CMYTHUK
Espona. Ha ero cBetnoi noBepxHOCTM BUAHbI MHOrOUYMUCNEHHbIE
KopuuHeBaTbie nonocbl. OHU MMELIOT BMA TPELMH, AOBEPXYy 3anon-
HEHHbIX TEMHbIM Martepuanom. [poTsKEHHOCTb Pa3nOMOB NpeBbi-
waet 1000 km. WupuHa Haubonee KpynHbix TpewmH pocTuraet
200—300 km. Mpu manoi seicote ConHua Haf ropusoHTom Eeponel
BMAHA OYEHb CNOXHAR CETb TPELLMH M Y3KMX rPSf, HaNOMMHAaKOLWLas
y4acTkM xaotuveckoro penseda Ha Mapce. [poTskeHHOCTs rpsg,
okono 100 km npu wupuHe 5—10 km. Monogoctb penseda Espo-
Mbl YKa3biBAET HA €€ COBPEMEHHYIO TEKTOHWUYECKYIO aKTMBHOCTb.
Ona obbacHaeTcs npunuBHbim Bo3gencTemem tOnurtepa B coueta-
HUM C pPasorpeBOm CMNYTHMKA 338 CYeT pacnaga PafMOaKTUBHBIX
anemexToB. [lpegnonaraercs, 4TO MO PasznoOMam MPOMCXOAMT Bbl-
fasnusaHue rnybuHHOro marepuana, NPUBOAALULErO K MOCTOSHHOMY
omonoxeHuto noeepxHoctu Esponst.

OTueTnuBble NPU3HaKK PAa3pbIBHbIX HApPYLUEHWN 3adUKCMpOBa-
Hbl Ha cnyTHukax CaTypHa, KoTOpble, CyAs MO Manon cpepHewn
NAOTHOCTM W BbLICOKOW OTPAXKATENbHOW CMNOCOBHOCTH, CNOMEHbI B
OCHOBHOM nbAom unu (y Haubonee KpymnHbIX Ten) CMeCbio Nbaa U
CMIIMKATHBIX rOpHbIX Nopog,. Us-3a passnutus obnakos B aTmoctepe
CaMOro KpPYMHOro CrnyTHMKA TUTaHa HeT MOKa AaHHbIX O CTPYKType
ero nosepxHocTu. Ha cHumkax Peu Ha doHe mHOMmecTBa kpaTte-
POB BMOMHE OMNPEAENEHHO AEWUPPUPYIOTCH CNPSAMNEHHbIE nu-
HUM, HANOMMHAIOWME «[ONNHbI» JlyHbl, MPOTAKEHHOCTLIO B AeCcsT-
KW W nepeble cOTHM kunomeTpos. Ha nosepxHoctn [uoHbl oTme-
yeHbl ABe gonuHbl gnuHon 300 KM, KOTOpPblE TAKKE MOMHO UHTEP-
NpeTMpPOBaTh KaK pPas3fiombl. [MraHTckuh pasnom 3aUKCUPOBAH
Ha Tedun B BHAE [ONUHBLI NPOTHIKEHHOCTLIO Ookono 800 km npwm
wupuHe 20—60 km. Mo obnanKy Ha CHMMKAEX 3Ta JOMMHA BbIrNAAUT
KaK cambli Hactoswmi pudT. MNpu 3TOM cBeTnble Nonockl Ha no-
BepxHocTH [lnoxbl u Tedum cuMTaroTCs MHEEM M PaccCMaTpUBAaKOTCS
B KayecTBe NMPOAYKTOB cBOeOBPa3HOro rmapoBynKaHM3mMa, CBA3aH-
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HOTO C @KTMBHOCTbIO PAa3fNiomMoB. YeTkne paznomsbl BUMAHLI M Ha NO-
BEPXHOCTM Mumaca. DTO NpsiMbie Yy3KME pPAacCeNnHbl MPOTAKEH-
HocTbto 400 u 200 km M LUMPMHOM BCEro MOPsAKa 5 KMm.

B nocnegHue rogsi reonoru ygenstotr 6onbwioe BHUMaHue
reoAguHamuke, maydatouren rnybuHHbIE TEKTOHMUECKME Npoueccsl.
C reogmHammuyecknx nosuumin ocobbin MHTEpEec npeacTasnseT aHa-
M3 pa3nNoMOB, XaPAaKTEPHbIX AMs BCEX NNaHET 3eMHOW rpynnel.
PaznoMmsbl, cBA3aHHbIE C YCNOBUSMMU PACTSKEHUS, BbIPAXKEHbI MUMPO-
BOM DM@TOBOM CUMCTEeMOM Ha 3emne, 3KBATOPUANbHOW PUDTOBOM
cuctemont Mapca, TEKTOHMYECKMMM «JonnHamu» JlyHbl, MHOro-
UUCNEHHbIMKU TpeuMHaMK pacTameHns B Mope Mapbl Ha Mepky-
punu. O6 ycnosusx C)aTus CBUMAETENLCTBYIOT CKNajuyaTtble nosca
3emMnM € 30HaMM HAABMIOB, @ TaKe cucTembl B36pocoB M He-
6onblwinx Hagsuros Ha Mepkypuu. Casurossle gedgopmauum Ao-
NycKaloTCs B 3EMHOMN KOpe, TOraa Kak Ha Apyrux HebecHbix Tenax
OTMeYeHbl efuHHYHbIE CABUMM C aMMNANTYAAMKU BCEMO B HECKONbKO
kunomeTpos. Ha JlyHe u gpyrux nnaHertax HeT npu3HaKkos nepe-
MEeLLEeHUH NMTOoChEepPHbIX MAUT, KOTOPble AOMYCKAIOTCH B 3€MHbIX
YCNOBUSX HA OCHOBE KOHLENUUM «HOBOM rnobanbHOM TEKTOHUKM».



Yro TaKkoe peronMt M Kak oH obpasyercs!

Ha 3emne rnaesHenwimmu daktopamm obpas3oBaHus U paspyLUeHUs
nopoa Ha MOBEPXHOCTM SBAAIOTCA atmocdepa, rugpocdepa u
6uocepa, BcnepcteMe uero Ha ee noeepxHocTu obpasytoTcs
MOLLHbIE TOMWM OCa[OUHLIX MOPOJ, 3aHMmatrowme noutn 75%
nnowapu. MccnepoBaHus nosepxHOCTH HebecHbIX Ten, He umeto-
wux armocdepsl, rugpoctepsl u Guocdepsbl, Takux kak Mepky-
pwi, JlyHa u cnyTtHukn Mapca — ®oboc u [leiimoc, nokasanu, uto
Ha HMX HeT ocajouvHoro uexna. B To e Bpems ux nosepxHOCTb
nokpbiTa cnoem cBoeobpasHbIX pPbIXAbIX MOPOA, MOAYHMBLUMX
Ha3BaHue «peronuTbin. Ux obpasosaHne Npoucxoamuno M NPomcxo-
AWT B HacTosWee Bpems MOj AeicTBUem meTeopuTHon Bombap-
AMPOBKMK, YnbTpaduoneToBbix Ny4yeHl, CONHEUYHOro BeTpa U Temne-
paTypHoro BeiBeTpuBaHus. lMepsbie Tpu (akTopa He XapaKTepHb!
ans 3emnu, T. €. ee MNOBEPXHOCTb 3alMLLEHA OT MX BAMSAHUS
MOLLHBIM cnoem atmocdepsl. [ns HebecHbix Ten, He HMmeroLmx
aTMoC@epbl, OHW SBASIOTCS pellarlWmumMn B npeobpaszosBaHuu ux
NOBEPXHOCTH.

Brepsbie 6bin getanbHO nlyueH peronut JlyHbl, fOCTaBACHHbIN
B 3eMHble nabopatopumu COBETCKMMMU M AMEPHMKAHCKMMM KOCMMUYe-
ckumm annapatamu. OH Bbin 0TOBPAH NPEeMMYLLECTBEHHO M3 MOpP-
ckux BnaguH JlyHsl — mops M306unus, u nuwb gsa obpasua
B35Tbl U3 KOHTUHEHTanbHOM obnactu. Peronut npeacrtasnser coboi
MbINEBATO-NECYaHbIM MOPOLIOK OT ceporo (B KOHTMHEHTanbHOW
obnactM) fo TEMHO-KOpPMYHEBOro u uepHoro (B mopckux obna-
CTX) UBEeTa, MMELWMA cneumnduyecknin 3anax rapu 1M nerko op-
MMUPYIOLWMUCSA B OTAENbHbie pbixable KOMKu. Peronut pbixnbin;
no KpanHeh Mmepe, PbiXNbiM SBASETCS €ro BEePXHMM CNOW MOLL-
HocTeto go 0,6 m. O6 31om cBuAeTEnbCTBYIOT pesynbTaThl Hyperus
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AMEPMKAHCKMMM acTPOHABTaMM, MX HernocpeacTBeHHble Habnioge-
HMS, @ TAKXKEe XapaKTep CNefoB, OCTABNIEHHBIX «/YHOXOAAMMH» Ha
nosepxHocTh JlyHbl. Peronut 8 oCHOBHOM Macce COCTOMT M3 HacTuy,
ropHbeIX NopoJj, MuHepanos, ctekon pasmepom ot 1 go 0,5 mm u
meHblie. Boigenstorcs aBe PasHOBMAHOCTM HAacTuL: YrnoBsaTble
M okataHHeie. [locnegHue HOCAT cnefbl ONNaBnNeHWs, CNEKaHUs M
MOXOXM Ha CTEKNSIHHbIE M MeTannuyeckue kannu. B cocrase pero-
MTa BCTPEUAIOTCS 3epHa CnefyoWmx MMHEPAnoOB: aHOPTHTA, aBru-
Ta, WMNBbMEHWUTE, NNaruoknasa, MMPOKCEHa, OJIMBMHA, LWMNMHEN!.
Mepsble Tpu muHepana npeobnapatoT B cCOCTABE PErosiMTa MOP-
CKMX BMaAMH, TOrAa Kak B peronute matepukosoi obnactu npe-
obnafatoT NNaruoknasbl, NMMPOKCEHbI M OnNuMBMH. HacTuusl meran-
NMYECKOro »enesa Yalle BCTPEYAIOTCS B MATEPUKOBOM peronure
M 3HAYUTENLHO PEXEe B MOPCKOM.

MomMMMO OCHOBHOM TOHKOOBNOMOUHOM MAcChl B COCTaB pero-
nMTa BXOAST M KPYMHble OBNOMKM Pa3MEPOM OT HECKOMbKMUX CaH-
TUMETPOB A0 Heckonbkux meTpoB. OHM uMMeloT yrnoearyro unum
OKpYrneHHyto (opmy U HEPABHOMEPHO paccesiHbl MO MOBEPXHO-
cTu; Bonbwas ux Yacte yrnybnexa s rpyHt. O6nomkmu npeacrasns-
tor coboi pasgpobnennsie nopogsl, suibpoweHHole u3 6Gonee
rnybokux cnoes B pesynbtate y[4apoB METEOPUTOB, @ BO3MOMHO,
M BynkaHudeckne 6ombui. Mx coctas npeumywiectseHHo 6asans-
TOBbIN.

Ha ocHoBaHuM u3yueHus cocTaBa peronmTa, [AOCTABNEHHOro
M3 pasnuyHbix pakoHos JlyHbl, 6bINO onpegeneHo, YTO MOpPCkue
BNaAMHbl CnoXeHbl 6a3anbToBLIMM NOPOAAMM, @ KOHTMHEHTANbHbIE
obnactu — nopofamu, npeacTasnsowmmn coboit  aHOPTO3MUTSI.
M Te, u gpyrue B LUENOM MO XMMMUYECKOMY cocTasy HnmM3km K aHa-
NOTUYHBIM 3E€MHbIM MOPOAAM.

MouwHocTe peronuta, NoO-eMAMMOMY, HEOAMHAKOBA B PasHbIX
paioHax M Ha pasHbix ydyactkax. OHa 3aBucMT rnaeBHbim obpasom
OT rnybuHbl PasapobneHHOCT NOPOA METEOPHMTHBIMM KpaTtepamu
u rnybuubl nepepaboTkmu npoueccammu sbiBeTpuBaHus. (10 AaHHbIM
ctaHumum  «JlyHa-16», mowHocTs peronuta 8 Mope MH306unus
pasta 53 M, a B ropax y Mops Kpusucos, no pgaHHbim
«JlyHusi-20», — 11 M. OpgHaKo, BO3MOXHO, OHA MoOXeT bbiTb M
6onblue.

Kakum e obpaszom Ha JlyHe obpasyetcs perosaut, Kak
NPOMCXOAMT paspyllieHne nosepxHocTH?

HabnogeHnus nokasbisatoT, 4to Ha JlyHe HecOMHEHHO npo-
MCXOLAT MPOUEcchl paspyweHus nosepxHoctu. Ha Teneckonuue-
CKMX OTOrpausax XOPOLWO BWUAHO, YTO APEBHME KONbuesblie ro-
pPbl PE3KO OTNMYAIOTCH MO CTEMEeHM COXPAHHOCTH OT MONOAbIX
kpatepos. Kak paspywiatoTtcs, Kakum oBpasom MOryT nepemeLnartb-
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C M rAe HaKanuBaltTCs MPOAYKTbI PAa3PyLUEHMS NYHHbIX rop?

PaspyweHue unu «sbieeTpuBaHue» (Nonb3yscb 3eMHbIM Tep-
MMHOM) ropHbix nopog Ha JlyHe AOMKHO NPOMCXOAMTL B pPe3yb-
Tate cunbHbiXx KOonebaHui TemNepaTypbl B TEUYEHME NYHHbIX CYTOK,
MmeTeopuTHON 60MBapAMPOBKHM, BO3AEHCTBMS CONHEUYHOro BeTpa
M, BO3MOXHO, cencmuueckux ssneHun. He wucknroueHo, uto B
NPOLUMOM NPM 3HAYMTENbHLIX MacwTabax NyHHOro BYfKaHM3Ma
6onkwas pons Morna NPMHaANexate PaspyLUEHUIO FOPHbIX MOPOSA,
noj yAapamMM MHOFOUMCAEHHbIX BYnKaHudeckux 6omb.

TemnepatypHoe BbiBeTpuBaHue Ha JlyHe sBnseTcA, No-suam-
MOMY, CYLLLECTBEHHbIM (PAKTOPOM B paspylleHun nopos. CyTouHsie
konebanns Temnepartypsl, pgocturatowme 300° (ot +125° C gHem
Ao —175°C HOUbIO), NPUBOAST K MOCTENEHHOMY PAaCcTPECKMBAHMIO
M pasmernbYeHUIO NyHHbIX MOPOA,.

MosepxHocTe JlyHbl MOCTOSHHO NoABepraeTcs yaapam merteo-
PMTOB pasnuuyHbix pasmepos. [agas Ha MNOBEPXHOCTE C KOCMMUe-
ckoi ckopocTbto (20—30 km/c), meTeopuTel NMPOM3BOASAT YyAap,
npu koTopom, no pauHeim M. U. Yepracosa u B. B. Llsapesa,
BbIAENSNETCS OrPOMHAs KMHETHUECKas dHeprus, B 3 pasa NpPesocxo-
ASWAS JHEPruio, BbIAENSEMYIO, Hanpumep, Npu B3pbiBe TAKOro
e MO Macce KonMuuyecTsa HUTpornvuepuHa. B pesynstate nocrosH-
Hon BombBapAUPOBKM NOBEPXHOCTHLIN cnon JlyHel NONMHOCTLIO Npe-
obpazoBaH: CTPYKTypa ero uameHeHa, Habniopaertcs apobnenue
nopog, nepennasneHve ux, obpasosaHmMe KOHrOMepaToB, Y4acTuy,
HacbIWEHHbIX MPMMECbIO meTeopuTHOro Beuiectsa. Kpome Toro
NpU METEOPMUTHLIX yaapax NyTem pa3bpbi3aruBaHUs MUAKMX HaCTUL,
M uX nocnepyoulero 3actoiBaHns obpasyertcs Honbuwoe konuuecT-
BO CTEKNsHHbIX, CPEepuyeckux 4Hactuu, — wapukos. Paspywerne
NMOBEPXHOCTHOrO FPYHTa MPOMCXOAMUT M MOL AENUCTBUEM MHMKPOME-
TeoputoB. Tak, Hanpumep, Ha OoTAentHbix 3epHax peronuta JlyHb!
3ahmMKCMpOBaHO A0 8 cnefoB ynapa MMKPOMETEOPMTOB.

Nyna nocrosHHO nopBepraetcsi BO3LEMCTBMIO KOCMMUYECKOro
M3nydYeHus, rnasHbim oBpasom COMNHEYHOro BeTpa, MPEeACTaBsto-
wero coboi noTok 3nekTpoHoB M npotoHos. JlabopaTtopHele wuc-
CnepoBaHWMs MOKA3bIBAIOT, UTO MyHHbIA peronuTt Ha rnybuHy go
35 cM HeceT MPM3HAKW BNUSIHWUS COnNHedHOro seTtpa. B obpasuax
copepxuTcs 6onblloe KOMAMYECTBO HEWTpankHbIX «CONHEUYHbIX»
ra3oB — renms, HEOHa, KCEHOHA, KPMMNTOHa, AaproHa, BOAOPORA.
Mo paHHbim A. T1. BuHorpapoBa, Mx KOHUEHTPAUMs HA HECKONbKO
MOPSIAKOB Bbille, YEM B 3€MHbIX MOpPORax u meTeopurtax. [lpwu
BO3JEWCTBUM CONIHEYHOro BETPAa MuHepanbl TEPSIOT MNPOYHOCTh,
NPOMCXOAUT HAPYLUEHME MX KPMCTANNIMUYECKMX PELLUEeTOK, CNeKaHue
yactuy, mexpay coboin. OfHako 3TO BefET He K MOMHOMY pPaspy-
LWEHUIO NOPOA, @ fMLWb HYaCTMUHOMY «PaCMbIIEHHIO» MNOBEPXHOCT-
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HbIX CNOEB peronuTa, npu KoTopom obpasytoTcs Menbuanuwime
MbINMHKK JIYHHOTO BELLECTBA.

[Ons usyuenus 3toro seneHus 6binn npoeefeHs! OMbITbl, MPH
KOTOpPbLIX Chbinyyue cpeabi nomeuianmcs B paape»(eHHoﬁ nnasme
BOAOPOAA M MHEPTHbIX razos M nogeepranuce Hombapanposke
nyuykamm moHos. 3a 120 4 o6paboTkmn cospasancs 3¢peKT, paBHbii
BO3fEeNCTBMIO conHeuyHoro BseTpa B Tedenwue 250 mnu. nert. ba-
3anLTOBbIW Mopowok o6pazoBan KOPKY € WM3beAEeHHOW MnoBepx-
HOCTbOo. CTanbHbIE WAPUKKM CTAHOBMIMCL LLIEPOXOBATLIMM C MOBEPX-
HOCTM M cnekanucb. [loyepHeHue matepuanoe OBBLACHSNOCL MX
oborauieHnem metannamu. bbino nogcuutaHo, 4TO 33 Bpems Cy-
wecTtsoBanus JlyHel BenuuuHa paspylueHus noja AencTBUeM Con-
HeuHoro seTpa moxeT gocturate 20 m. B 3Tux onbitax ocobbin
MHTEpeC nNpefcTasBnser TOT (PaKT, UTO 4YacTMLbl BeLiecTsa obbiuHO
crneKanucb U MOKPbLIBANMCL KOPKOW C rnosBepxHocTu. BaHo Ttakrke
noTemMHeHue BelecTBa B pe3ynbTarte AeUCTBMS COMHEYHOro BeTpa,
TaK KaK 3TUM MYTEM MOXHO OBBLACHUTL TEMHYIO OKPAaCKy nyH-
HOM MOBEPXHOCTH.

Pone celicmuueckux sBneHuin B npouecce npeobpasoBaHus
NYHHOM MOBEPXHOCTH MOMET PacCMaTPMBAaTLCS MOKA TONLKO Npea-
nonoxurtensHo. Bo Bcskom cnyyae, Ha 3emne [aBHO yCTaHOBNEHaA
TeCHas CBS3b CEeWCMUYHOCTM u BynkaHwusma. [lpepnonaraemsie
rpaHAMO3HbIE BYNKaHMYeCKue npoueccsl Ha JlyHe fonkHbl Bbinu
CONPOBOXAATLCS  KAaTacTpoduyeckumn nyHoTpscenusmu. [lpu
3TOM [AOMKHO BbINO NpPoucxoanTs 0BpasoBaHue TPEeLMH, CeMCMmU-
Yyeckux cpbiBoB u obBanos.

Take HescHa noka ponb BynkaHuuyeckon 6Gombapamposkw.
Bo Bcsikom cnyvae, mmeeTcs TOUKa 3PEHMs, BbIABUHYTAs amepu-
KaHCKMM ceneHonorom Jw. [pPMHOM, KOTOPLIM Mokasan, 4To Ha-
6niofaemble Ha paeTanbHbix (OTOrpacMaX MesKue KpaTtepsl
BNonHe MoOryt 6biTb BOPOHKAMM KPYMHbIX ByfnkaHudeckux 6omb
MNM uenbix rNblB, BLIOPOLWEHHLIX M3 MEpPn nNyHHbIX BYNKAHOB.
OrtpensHble «obpasosaHus TuNa KamHeM», MONPOCTy rosops,
KPYMHble OBNOMKM, KOTOpbIE TaK XOPOLWO BWAHLI Ha NaHopamax
NYHHOM MOBEPXHOCTH, MEPEAAHHOM HAa 3emnto cTaHumsamu «JlyHar,
TaK)Ke MOFYT OKAa3aTbCs BYNKAHWUYECKMMM BombBamu, XxOTs OHM M
HE MMEIOT (DOPMbI HACTOALMX 3EMHbIX BYNKaHMYECKnXx 6omb.

MpoAyKkTbl pa3spywieHns ropHbix NOPOA [OMMKHbI HECOMHEHHO
nepemeLaTbcs BHM3 MO CKAOHAM MOJ AEWCTBUEM FPABUTALMOHHBIX
cun. A. T. basuneBckuit CUMTEET, YTO NPOLLECC MEPEeMELLEeHHUS PbiX-
Nnoro martepuana BHM3 MO CKIOHY MOA AEMCTBMEM CMAbl THAKECTH
SBNSETCS OAHMM M3 OCHOBHbIX B npouecce npeobpasosaHus NyH-
HOro peronuta. lMepemeleHnto NyHHOro rpyHTa Mo CKAOHaM KpaTe-
poBe crnocobcTByeT MeHbLUIEE, MO CPABHEHHUIO C 3eMmNeil, yCKopeHue
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cunbl TskecTH, pasHoe 162 cm/c’. Ono obycnasnmeaer 3HauMTENb-
HYIO PbIXJIOCTb M MOPHCTOCTb MOBEPXHOCTHOIO CNOS, CHUXKAET CBA3-
HOCTb €ro 4acTML, M YCTOMYMBOCTb HA CKNOHaX. AMepHKaHCKhe
actpoHasTbl B 1969 r. HenocpeaCcTBEHHO BMAENM OMON3HM HA KPY-
TbIX OTKOCAX OAHOMO M3 KPaTepos.

3a munnuapabl net cywecteosanus JlyHbl npoueccel pas-
PYLWeHUs FOPHbIX MOPOA AOMKHbL Bbinn 6bl Aate 3HaYMTENbHble
cKOMeHMs OBNOMOUHOrO Marepmana, HO OHM MOKa He ycTaHoBne-
Hbl. Mo pacuetam T. longa, Ha Jlyne pomken 6biTb paspyuueH
cnoit mowHocTbio a0 4 km. Mo mHuenuio b. HO. JlesuHa, nuwb meteo-
putHas 6ombapauposka morna NPMBECTH K PaspyLIEHMIO NYHHbIX
nopoA MOLLHOCTbIO He meHee kunomeTpa. Kypa mucuesnu npogyk-
Tl paspylweHus? MoxkeT 6biTb, NPOM3OLWNO MCMapeHue BewecTsa
NPYM METEOPHMTHbIX B3PbIBAX C MOCNEAYIOWMM HACTUUHBIM pacces-
HMEM €ero B KocMuueckom npoctpaHcTee? Begb wmpoko pacnpo-
CTpaHeHbl NPEeACTaBNEHNS O TOM, YTO B HEKOTOPbIX cnydasx obno-
MOUHbIA MaTepuan MOr p[axe A[OCTUraTb MOBEPXHOCTHM 3emnm.
C ppyro CTOpPOHbI, HE MCKtOUYeHOo, 4To penbed JlyHsl ropasgo
monoxke, uem obblYHO MpeanonaratdT, a APEeeHUE MPOAYKTbI Pas-
pyweHus 6binu BOBNEYEHbl B Pe3ynbTaTe MNOCNeAYHOLMX TEKTOHM-
UECKMX ABMIKEHMI M BYNKAHW3Ma B cdhepy nepepaboTku sHgOreH-
HbIMM MpoLeccamm.

Mepkypuit no ¢GuU3MHYECKMM CBOWMCTBAM M BHELWIHEMY BuAy
oueHb noxox Ha Jlyny. OH He umeer atmocoepsl. Ero nosepx-
HOCTb TaKXXe MChelwpeHa Kpatepamu M Tak me, Kak Ha Jlywe,
OTUETNMBO BLIAENAIOTCS KOHTMHEHTanbHas M Mopckas obnactu.
MosepxHoCTb MepKypus, MO-BUAMMOMY, MOBCEMECTHO MOKPLITA
TEMHBIM  MENKO3EPHUCTBIM  MaTepranom, GoTomeTpuyeckne
CBOMCTBA KOTOpOro 6nM3km Kk CBOMCTBAM NyHHOro perosuta. Xu-
MMUYECKMM COCTaB 3TOro matepuana, CyAs Mo CreKTpaibHbIM AaH-
HbIM, Mofy4YeHHbiM «MapuHepom-10», TakKe MOXOXK Ha COCTaB
peronuta JlyHbl. Ba)kHOM cOCTaBHOM 4acCTbiO MEPKYPMAHCKOro Ma-
Tepuana ssnsetcs cybmukpockonuueckoe xweneso. [poucxoxpae-
HME ero AMCKYCCMOHHO, HO SIBASIETCS, MO-BUAMMOMY, PE3YNbTaTOM
NPOLECCOB M3MEHEHUs BelecTBa MOJf [M[AEMCTBUEM COJTHEYHOro
BETPa M METEOPHMTHbIX YAapos. [ToMumo 3Tux npoueccos B npeobpa-
30BaHMM MOBEPXHOCTHOrO matepuana Honbuioe 3HaYEHWE [ONKHO
MMEeTb TEMMEepaTypHOE BbIBETPMBAHME, TAK KAK KOHTPACT AHEBHbIX
M HOUHBbIX Temnepatyp Ha Mepkypuu 3HauuTenosHo 6onblie, yem
Ha Jlynwe, u pocturaetr 600° (ot +420°C gHem go —180°C
HOUbLO).

Ha Mapce oueHb paspemeHHas atmochepa u kpucnutochepa,
BCN€ACTBME Yero Ha 3TOM MNaHeTe MOTryT MATU OAQHOBPEMEHHO
npoueccol o6pazosarmns obbluHbIX OCaAO0UHBIX MOPOA NEAHUKOBOrO
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M BETPOBOro npoucxoxpaeHus u peronuta. [loka ewe o cocrase
peronuta Ha Mapce MOMHO roBOpuTb TOMBKO MNPEAMNONOKMTENb-
Ho. Ha cHMMKax NOBepXHOCTM MnaHeTbl, MOAYYEHHbLIX CO CMycCKae-
MbIX annapaTtoe CTaHUMM, BMAHA KAMEHMUCTas MYCTbiHS C OTAE€Nb-
HbiMU rnbiBamu pasmepom Ao 0,3—0,5 M M NecyYaHbIMU HAHOCAMM.
HekoTtopble rneibel obHapyxuBalOT nNOpPUCTOE MAM My3bipyaToe
CTPOEHHEe, UTO XAPAKTEPHO ANS 3€MHbIX BYNKAHMYECKUX NaB.

BepxHas 4acTb noBepxHOCTHOro cnos Mapca npepcraBneHa
peroiMtom — pasfpobneHHOM M U3MEHEHHOW PAa3NMUHBIMKU MPO-
ueccamm NepBUYHOM NOPOJOH.

Mo u3meHeHUsM TENNoBOW IHEPrMM MAPCMAHCKOro peronmra
OKas3anocb BO3MOXHbLIM OMNpeAennTb CPeAHMM pasmep uvacTuu,
COCTaBNAIOUIMX €ro OCHOBHYto maccy. Ou konebnetcs ot 1 go
10 mm. B uenom nopogbl cunbHO pasgpobneHbl, Mx NAOTHOCTbL
paeHa 0,85—2 r/cm®. HanomHuM, YTO MNOTHOCTL 3€MHbIX MOPOA
ot 2,5 po 3,3 r/cm’.

Mapc u3gasHa 6bin M3BecTeH CBOMM KpacHbim usetom. lNpea-
nonaraeTtcs, 4To peronuMtT Mapca COCTOMT M3 XHenesucThix coenm-
HEHMH, BO3HMKILIMX Mpu paspyweHun 6azanbTa U METEOPMTHOro
BewecTBa. 3T0 MOryT BbiTh BoraTbie Kenes3om raAuHbl MK rMAPaThbl
OKMCNOB enesa — rétut u numonut. Kpome iwenesa B cocrase
MENIKO3EPHMCTOM 4acTM FPYHTA MMEIOTCS KpemHui (cambii pac-
NPOCTPAHEHHbIM 3MEMEHT), KaNbLMH, ANtOMMHMM, MarHui, cepa M
TMTaH.

OpHako ruapaTtel okucu xenesa Ha 3emne obpasytoTcs nog
AencTeuem Boabl M kucnopopa. O6pasoeaHus mx B ycnosusx Map-
Ca, NULUEHHOro BOAbI M MOYTM JSIMWLIEHHOrO KUCOPOAA, MOMHO
OBbACHMTL NPEAMNONOKEHUEM, YTO paHblie B atmocdepe Mapca
6biiM M BOAA, M KUCNOPOA, BMOCNEACTBUM YnETyHMBLUMECS, KOTO-
puie cnocobCcTBOBaNM XMMMUECKOMY BLIBETPMBAHMIO ByNKaHMue-
CKUX MOpPOoA,.

B pesynbTate BeTpoBOM pAesTensHoCTM peronuT Mapca Bo
MHOTUX MECTOPOM/AEHMSX Pa3pylUaeTCs MAM 3ackinaeTcs 3010BOM
noinbto. OTtaensHble panoHbl Mapca, Kak, Hanpumep, PaBHMHA
Bonbworo Cupra, umerowme ocob6eHHO TEMHbIN LBET, NO-BMAMMO-
MY, JIMLEHbI PEronMTa, TaK 4YTO Ha NOBEPXHOCTM ObHawaroTCs
yepHble KopeHHslie HasanbTtbl. bonee uHTEHcuBHO, Yem Ha JlyHe,
MAYT NPOUECcChl rPaBUTALLMOHHONO NepeMmellleHus martepuana.

Takum obpasom, Mo xapakTepy pPasBuTUS NOBEPXHOCTHbIX OT-
NOXEHUM NNaHeTbl 3eMHOM rpynnbl AEensTCs Ha TPM Tuna: Ha
KOTOPbIX MPOMCXOAMT ceaumeHTaums (oTnorkeHne) ocapoUHbIx no-
poa (3emns), Ha koTopbix npoucxoguT obpasosaHue peronuTa
(Mepkypuit, JlyHa), M NPOMEXKYTOUHbIE, K KOTOPbIM OTHOCMTCS
Mapc u, BoamorwHo, Benepa.
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Llapcrso Jona*

Ecte nu y Mapca atmocgepa? 10T BONPOC AnuTensHOE Bpems
BbI3bIBAN Cnopbl cpeau yuyeHbix. B Havane Hawero cronetus npu
usyyenum Mapca B Teneckon . A. Tuxos yTBepikpfan, 4TO €CTb.
D70 yTBEpHAEHME MOAAEPIKan AMEPHKAHCKMIA acTpoHom B. Pair.
Mo ero paHHbIM, Mapc pomxeH 6biITb OKPYIKEH NAOTHOM aTmoc-
¢epom, Bbicota kotopon gocturaetr 100—150 km. OgHako yueHble
Hepoymesanu: Ha dotorpadpmax Mapca oOTCyTCTBOBanu Takue
npusHaku atmocdepsl, kak benvle obnaka, u Bce aetanu penseda
6binu BuAHLI, Kak ecnu 6bl aTmocdeps! He Bbino unmu oHa 6bina Gbi
NPO3payHoi. DTOT BONPOC B KAKOM-TO MEpE Paspelunncs, Korga
8 30-x ropax Hawero crtonetus BbinM nonyueHsl faHHbie 06 art-
mocpepHom pasnenun Mapca. OHo okasanoch pasHeim 8,5 klla,
T. e. B 12 pa3 meHblwe, yem Ha 3emne. Ha camom aene paxe 3ata
uudpa 6bina sasbiwena noutn 8 10 pas.

Kak nokasanu usmepeHus, NpPoOM3BEAEHHbLIE COBETCKMMMK M
AMEPMKAHCKMMKM ABTOMATMUECKMMMU MEXMNNAHETHBIMM CTaHUMSIMM,
atmoctepa Mapca 4YpesBbliHaHHO paspeKeHa, U CpefHee 3Haye-
Hue paenenus y nosepxHoctu paeHo 610 Ma; Ha 3emne Takoe pas-
neHne otmeuvaetcs Ha suicote 30 km. PaspemeHHOCTbIO aTmocde-
pbl M ObbsackseTcs xopoluas BUAMMOCTb NoBepxHocTM Mapca Ha
¢doTorpadmusax. Ho pawe Hanuume TakoW aTtmocdepbl MMeeT Ba-
HOe 3HayeHue ANns MNnaHeTbl, TaK Kak 3auiuiiaeT ee NOBEePXHOCTb
OT METEeoOpMTOB, XOTS M O4YeHb manbix (meHee 1 cm B anameTpe),
KOTOpble ucnapstoTcs, He goneTtas go Hee. Ha JlyHe e u Takon
atmocdepbl HET, NO3TOMY €e NOBEPXHOCTb ucnewpeHa u GonbLun-
MM M OYEHb MENKMMMK KpaTepamu.

* B npeBHErpeyeckoi MUDONOruu 301 — NOBENUTENL BETPOB.
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B 40-x rogax ¢ npumeHeHMeM MHMPAKPACHOrO CMEKTPOMETPA
CTano BO3MOXHbLIM M3Y4MTb cocTaes atmoccepbl Mapca. CHavana
YAanocb onpeaenutb MNPMCYTCTBME YrAEKMCNOro rasa, npuYem B
3HauMTenbHO 6ONbLIMX KONMUEeCTBax, Yem NPEeArnonaranoch paHee.
3aTem 6bINO YCTAHOBNEHO MNPUCYTCTBME HMUTOXKHOFO KONMYECTBA
Kucnopoaa v BoAsiHelx napos. B pesynbtate uamepeHui, npoms-
BEAEHHbIX HEMOCPeACTBEHHO Ha MoBepxHOocTM Mapca npubopamu
CTaHuMi OBHapyMXeHO, YTO yrnekucnbi ras coctasnsetr 95%
Bcen atmocdepsl, a3or 2—39% wu aproH 1—2%. Takue BaxHblE M
HEOBXOAMMbBIE ANS HM3HM INEMEHTbl KaK KWMCNOPOA M BOAA Npu-
CYTCTBYIOT B Aonsx npoueHTa: kucnopoaa 0,3%, a BoAgsHbLIX Napoe
M TOro MeHblue.

Kak Bo3Hukna atmocdepa Mapca? Tak e, kKak u Ha 3em-
ne — B pesynbTaTte ferasaumMM — BbIXOAA rasos M3 HeApP NnaHe-
Tol. OaHaKO cuna TskecTn Ha Mapce 3HAUMTENbHO MeHbLlE, Yem
Ha 3emne, no3tomy 6Gonbluas 4YacTb ras’oB yneTyuMBAETCS B MM-
pOBOE NPOCTPAHCTBO, M NMLWb HE3HAYMTENbHAS MX 4YacTb cnocob-
Ha y[AepiKaTbCs BOKPYr MAaHeTsl.

HecmoTps Ha paspexeHHyto aTMOChepy M HM3KOE AasneHue,
Ha Mapce cyuiecTsyloT BeTpbl M [aMe OUYEHb CMNbHbIE, CUIbHEE,
yem Ha 3emne. [lns BO3HUKHOBEHMS BETPOB HEOBXOAMMO HECKONb-
KO YCNOBMM: CYTOYHOE M CE30HHOE M3MEHEHMS TemnepaTtypbl “
KOHTPAacTHOCTL penbeda. TemnepaTypHble pasnuums Ha Mapce
6Gonbwme. B netHee pHeBHOE Bpems Ha 3KBaTOpEe MNOBEPXHOCTb
HarpeBaetca Ao +25° C, a Houblo ocTbiBaer go —80° C. Ha no-
niocax Temnepartypa NPakTMUYECKM M NEeTOM M 3MMOW OCTaeTcs oT-
puuaTenbHON, NO3TOMY [BMXKEHME BETpOB Ha Mapce 6onben
4acTblO HAMPAaBEHO OT MOMIOCOB K 3KBaTOopManbHbim obnactam,
npuuyem, Kak M Ha 3emrne, M3 3MMHEro nonylapus B neTHee.

Yro kacaetcs penbeda, To Ha Mapce OH faxe KOHTpacTHee,
yem Ha 3emne, u onpeAenuTb 3TO MOMOrAO fAasneHue armocde-
pbl. U3BeCTHO, 4TO C BLICOTONM MECTHOCTM [aBNEHME M3MEHAeTCS:
yem Bblwe penbed, TEM OHO MeHblle, u Haobopor. MNpuHss, uTo
cpeaHee paenenne 8 6,1- 10° MNa xapakTepHO AnA MeCTHOCTH C yc-
NOBHOM HYNEBOM OTMETKOM, NOMAYYMAM, YTO HAMBbICWUME 3HAYEHMS
AaBNEHUS XapaKTePHbl AN YUACTKOB C BbICOTOW 3—4 KM, @ HaUHMU3-
Wwne — N5 BbICOKONOZHATLIX TOouek penbeda — B 27 km. Takum
obpasom, obwui koHTpact penbeda Ha Mapce pocturaer 30—
31 km, Torpa kak Ha 3emne oH paseH 20—21 km. Ha Mapce cy-
LLeCTBYIOT BO3BLILUEHHOCTM M HM3MEHHbIE PAaBHMHbLI, FOPHbIE Mac-
CHBbI, BYJIKaHbI, BYIKBHMYECKME NNATO M MHOrOYMCAEHHbIE KONbLE-
Bble CTPYKTYpbI.

Euie npu teneckonuueckom mayuenum Ha Mapce 6binm ycra-
HoBfeHbl NbinbHble 6ypu. B 1971 r. cunbHas 6yps paspasunack B
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KOHUE ceHTsbps M Npogonkanack HECKONbKO MecsLeB, Kak pas
B TO BpeMs$, KOrfa COBETCKME W AMEPMKAHCKWE aBTOMAaTHYECKHEe
cTaHumMu nopnetanu k Mapcy. Hosas cunbHas nbinbHas 6yps
1973 r. BHOBb CKpbINa IOXKHYIO NONOBWMHY nnaHeTtsl. CunbHbie By-
pu Ha Mapce He Takoe Yy peAkoe siBneHue. MeHee 3HauuTenbHbie
LMKNOHLI U @HTULMKNOHBLI BOZHMKAIOT OYEHb HAacTO, KaK B CEBEPHOM,
Tak M B IOXHOM MOnyllapusax NouT BO Bce BpemeHa ropa. Cpea-
HSI CKOPOCTb BeTpoB Ha Mapce coctaensetr 50 m/c, a makcumans-
Has npessbiwaer 100 m/c. Mpu Takon ckOpocTu BeTpbl yBREKaloT
NOBEPXHOCTHbIE HacTMUbl NOYTH B 5 pas Tsikenee, yem Ha 3emne,
M NEPEeHOCAT MX Ha 3HAYMTENbHbIE PACCTOSHMA.

C nonyuyeHuem nepsbix KOCMMYECcKMXx u3obpaxkenun Mapca
uccneposarenu obpaTunu BHUMAHME Ha FMTaHTCKME CBETMbIE M TEM-
Hble MONOCHI, LWMPOKO pa3BuTble B pPas3nMuHbIX paloHax Mapca.
OcobeHHOCTbIO 3TMX MONOC SABASIETCS TO, HYTO OHM pacrnonaratTCs
3a KpaTepamM, BCNEACTBME YEro MX Ha3blBAlOT KPATEPHbIMMU LWNen-
hamm.

JletanbHoe paccMoTpeHue NoMocC NoKasbiBaeT, 4To Popma Mx
HeoauHakosas. OAHM NONOCEI MOXOXMM HAa curapsl, Apyrve — Ha
XBOCTbl KOMET, TpeTbM mmetloT Bonee pacnnbiByatble o4YepTaHMs.
Anuna otpeneHbix nonoc paocturaetr 50 km u Gonee, a wupuHa
5—10 km.

Y7o nonockl Kak-TO CBA3aHbI C BETPOM, HM Y KOrO He Bbi3blBa-
no comuenmn. Ho 6bino coBeplieHO HENOHATHO, NOYEMY OAHM NO-
nockl MMEIOT YepHbIM UBeT, a gpyrue — 6envin. [lenanoce MHOro
npeanonoxeHuin. Cuntanmu, YTO UBET CBA3aH C OKPAacKOW nepeHo-
CUMOWM MbinKn, MM, HaoBOpPOT, ¢ KOpeHHbIMM nopopamu, obHara-
IOWMMMCA NOCAEe TOrO Kak C HMX yAaneHa nbinb. AMEpHKaHCKue
nccneposarenu npobosanu B nabopaTopHbIX YCNOBMSX nonyyaTb
Takme ¢opMbl M B pe3ynbTaTe MNPMWNM K BbIBOAY, YTO CBeTnble
dOpMbl  SBARIOTCA aKKYMYNsSTMBHbIMM oObBpasoBaHusmMKu, a Tem-
Hble — fAednsunoHHbiMK (POpMamu BbIAYBaHMSA), MU TEMHBIW LBET
onpeaenseTcs KOPEHHbIMM NOPOARAMM.

Ananoru 3Tux ¢opm Hawnuce M Ha 3emne. Mmu okasanuch
necyaHole AIOHLI BETPOBOM TeHW. B 3eMHbIX NycTeiHAX BETpbl, He-
cywme 6onblioe KOAMYECTBO NECKAa M MNblaM, BCTpEYas Ha CBOEM
nyTM NpensTcTeus u orubas ux, 3a NPENATCTBMSAMM, T. €. B «TEHU»
MX, OTKNAALIBAIOT HECOMBIM maTepuan, obpasys BbiITSHYTble BAONL
BeTpa necuyaHble Banbl. [lpaBAa, OHW HE MMEIOT TAaKUX FPOMAAHLIX
pasmepos, Kak Ha Mapce. Ux anuHa ROCTMraeT HECKONbKMUX KMNO-
meTtpos, wupmuHa 100—150 m, a sbicota 15—20 m. luraHTckue
pa3mepbl MAPCHAHCKUX (DOPM MONMKHO OBBACHUTL M HEOBLIYHO BbI-
COKMMM CKOPOCTSIMM BeTpoB, M BonbwmMmM pasmepamu npenst-
CTBMW — KpaTepos.
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Dopma KpaTepHbix
wnexgos (a, 6)
B 3aBMCMMOCTH OT
HanpasneHus BeTpo-
necyaHoro noToka.
Mo P. O. Ky3smuuy
(1978 r.}

1 — wHanpasnetue
BETPONECYaHoro NOToKa;
2 — 30Ha TypbynenTHOCTH;
3 — 30Ha 30n080#
AKKY MY NSLMK

=l =2

Usyuas kpatepHble wneindsl, P. O. Ky3smuH obbscHun pas-
NMUHYIO MX (POPMY AEWCTBUEM BETPOB Pa3HbIX HanpasneHuu. Mpwm
3TOM PAasNMYHbIM UBET KpaTepHbiXx Wnendos 3aBUCUT OT HeOoAMHa-
koBsoro yrna ocseuweHus ConHuem. bnuskue no mopgonorum cdop-
Mbl, cOTOrpaMpoOBaHHbIE NPU Pa3HbiX Yrnax OCBEULeHUs, MMEIoT
TO CBETNbIK, TO TEMHbIA LBET.

Ha 3emne, noxanyi, camon TunuuHOW (POPMOM HaKONNEHus
Nnec4aHoro mMarepuana sBnstoTcs AIOHbI M BapxaHbl. A ecTb nu OHM
Ha Mapce? [llepsble ¢oTorpadmm MapCMaHCKOW NOBEPXHOCTH,
caenaHHble «Mapcamu» u «MapuHepammu», HEe MOrAM OTBETUTbL Ha
3TOT BONPOC. M TONBKO AUWL HA HecKoNbkux oTorpagmsax
yAanock yeuAeTh GOPMbl, HANOMHUHAIOWME 3eMHblE AOHLI. Ha men-
KOMAcCLITabHbIX CHUMKaxX 3TO BbINO OBbIUHOE TEMHOE MATHO Ha AHE
kpatepa [lpoktop. Ha cHumkax 6onee kpynHoro macwraba oka-
3anocb, YTO 3TO TeMHoe nNsaTHO npepctasnser cobon Gonsbwoe
(60XX30 kM) none paseuTHUa rpsg, BbITAHYTbIX NapannensHo ApPYr
APYFY B OA[HOM HanpasneHun. AMEpUKAHCKME uccnepoBaTenm
A. Katc u P. Cmut, onucaswme 3T pOpMbl, yXKe YBEPEHHO roBo-
pUAKM O TOM, YTO 3TO AIOHHBbIE FPSAAbLI M CNOXEHBI OHKU, NO BCEM Be-
POATHOCTH, neckom. B cBA3M ¢ 3TMM MOXKHO npegnonarartb, 4TO
MHOTME TEeMHble NATHA Ha AHE APYrMX KPaTepoB TaKMe MOoryT
6biTb AtOHAMM.

Ha cHumKax, nepepfaHHbix € noBepxHOCTH Mapca asTomaTtu-
UeCKMMM cTaHumusmu 6bino obHapyweHo 6onbwoe KonuuecTeo
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sonosbix ¢opm. Ha mecte nocaaku CTaHUMK ypAanocs noa-
cuYMTaTh, YTO OTAEnbHble AIOHbI M BapxaHbl umetoT BbicoTy 15 m,
KpYTH3Hy cknoHos okono 30° u otcrosar apyr ot apyra Ha 100 m.
MockoneKky MecTo NOcafknM PacnoNOKEHO Ha OKEaHWYEeCKOW paB-
HWHE, MOXHO npeanonarats, 4TO 30M0BbLIA penbed soobuie xa-
pakTepeH ans 3Tmx obwupHbix obnactern Mapca, YTO OTHacTH noa-
TBEPIXKAAETCA MX CBETNbIM LBETOM Ha menkomacltabHeix nsobpa-
HEHMAX.

OcobeHHO WHupOKoe pasBMTHE DONOBLIX GPOPM MPeacTaBu-
NoCh BO3MOXHbIM OBHapY>KMTb Ha CHMUMKax B CEBEPHOM nonsp-
HOM padoHe. 3pech nons AOH u 6apXaHOB TSHYTCS Ha COTHM
kunomeTpos. Beigenstorcs npofonbHble M NMonepeyHble K Hanpas-
nenmio Betpa 6apxaHHble W AIOHHbIE rPsAbl. MHOrMe w3 HuX
CNOXEeHbl B OCHOBHOM CHErOM.

BapxaHbl u nonepeyHblie AtOHHbIE FPsifbl Pa3BuTbl B ycTbe Ce-
BEPHOro KaHbOHA M B ApPYrux gonuHax. Mx nonokexue ceupetens-
CTBYET O TOM, YTO OHM O6pa30BaHbl CMIbHBIMM BETPAMHK, HUCXOAS-
wumu Baonb 3Tux paonuH. Mo nepudepun nonspHoi wanku pac-
MNONoOMeHne M OPMEHTMPOBKA AIOH FOBOPST, YTO 3[A€Ch BETPbl Ha-
npasBneHbl NPOTMB 4YacosoMn cTpenku. Takum obpasom, cyuiectsy-
toulas atmocepHas UMPKYnsuus Ha MONsPHLIX Wwankax Mapca,
XOTS M SBNSAETCH CNOXHOM, HO B LLENOM aHaNorMyHa UMPKYnsumu
8 AHTapKTuge.

MNHTepecHyto TOUKY 3peHMs HEAABHO BbICKA3aNM aMEPHKAHCKKe
yueHble [. Mak-Konu u K. Bpug. OHu cuutator, 4TO mapcuaH-
CKMe [IOHbI B HacTosiulee BPEeMs manoakTusHbl. [toHbl obpa3sosa-
NUCb 3HAYMTENBLHO paHble, Korga Ha Mapce Beina nnoTtHas atmo-
cepa, BeTposoi pexum bbin amHamuuHee. MNopasutenbHoe cxoa-
CTBO MapCHMaHCKMX AIOHHbIX M HapxaHHbIX rPaA € >0n0BbiMM op-
mamm nycteiHu Caxapa, BospacTt kotopoi okono 10 Teic. ner, no-
3BONMNO 3TMM MCCNEAOBATENSM NPEANONOKMUTL, YTO Ha obeux nna-
HeTax 6blnM OfMHAKOBLIE YCNOBHSA AN OTNOXEHWS NECKa BETPOM,
UTO BAXHO AN MOHWMMAaHMSA rnobanbHbIX 3aKOHOMEPHOCTEN Pa3Bu-
TMS nnaHer.

MpusksaTopuansHas Tepputopus Mapca sBNseTcs apeHon aen-
CTBUS BETPOB PAa3NMuHbLIX HanNpasneHui. ITO HacTosuiee LapCTBO
Dona, AeATeNbHOCTb KOTOPOro MPOSBASETCS HA CaMbIX HU3KMX M
CambIX BbICOKMX YHacTKax MNOBEPXHOCTH. MHorouucneHHsle ¢op-
Mbl penbeda, OPUMEHTUPOBAHHbLIE COFNACHO BETPOBLIM MOTOKAaM,
ABNAIOTCS XOPOWMMM WHAMKATOPamu HaripasneHuin setpos. [lo
HMM MOXHO BOCCTAHOBMTb npeobnajalouiMe HanpasneHws BeT-
poB, AylOWMX HA 3TOM MnaHere.

CeBepHble BeTpbl HECKONbKMMM MOTOKAMM YCTPEMNAOTCS
Ha tor. OfuH M3 HMX OPHMEHTMPOBAH MOYTM B MEPUAMOHANLHOM
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HanpaeneHuu M PasfenseTcs Ha TPW BeTBM — BOCTOYHYIO, 3anap-
HY!O M LLEHTPanbHYto.

FO»Hble MOTOKM BO3AYLWHBLIX MAcC MO OPUEHTMPOBKE 30NOBbLIX
(OpPM BbIPAKEHBI MEHEE OTHETNMBO, YEM CEBEPHbIE; MO-BMANUMO-
My, 3TO obbscHSeTCS Tem, 4TO penbed tOXKHOro nenywapus Map-
ca 6bonee cnoxHbin. 3aecb HeT OBWMPHBLIX BLIPOBHEHHLIX MAPO-
CcTpaHcTB, rae xopowo 6binu 6bl BbipaXeHb! rPsAbl MU Wnendbl.
MHoroumcneHHble KpaTepbl 3acTaBnstoT BeTpbl obTekaTe uUX W Ta-
KMM OBpPa3oM MCKaMaTb MX OCHOBHblE HanpasfeHMs.

FTopHbit maccus Mapcupa sBnsieTcs MowHbIM Gapbepom Ha
NYTU CEBEPHBbIX W IOXKHbIX BETPOB, KOTOPbIE MNaBHO ero orubator.
Ha cknoHax maccuBa M CKAOHaX BY/IKAHOB BbIPaMEHbl PagvKanb-
Hble HaNpPaBNeHUs HUCXOAALMX MOTOKOB BO3Ayxa. Y NOAHOMXMS
cknoHos MPapcupbl NPOMCXOAMT BCTpeda pPa3HOHAaMpPasfieHHbIX
BETPOBbLIX MOTOKOB — HUCXOASAWMX M CEBEPHLIX, B pe3ynbTarte ye-
ro NPOMCXOAMT aKKymynsums sonoeoro marepuana. O6 3tom ceu-
AeTenbcTBYEeT BCXOMMMEHHbIW penbed, NO-BUAMMOMY, NpPeacTas-
nsaowmin cobon ckonneHns [OH mnu BapxaHoB. AKKYMynaums ycu-
nuBaeTCs BCNEACTBME TOPMOKEHMS BO3AYWHOrO NOTOKa nepej
oporpaguueckummn npenstcreusmu. Ha 3emne B nogobHeix ycno-
Busix 06pa3ytoTcs obWmMpPHbIE PaBHMHBLI HAaBEBaHMS, KaK, Hanpumep,
nepen Konerparom B TypkmeHuu.

Mpu Tex 6onbimx CKOPOCTAX, KOTOPbIE WMMEIOT BeTPbl HA
Mapce, OHM MOryT NPOM3BOAUTL HE TOMBLKO AKKYMYNSTHUBHYIO, HO
M AednsumoHHyto paboty. OHa 3aknt04HaeTCs B MEXAHMUYECKOM pPas-
pylweHMn nNopoa, passeBaHMM M BbIAYBaHUM HacTuu.

Jednsaums ycunusaetrcs Tam, rae TEKTOHMUYECKas TPeLUHO-
BaToCTb coenagaer ¢ npeobnajarowMmm HanpaeneHUMssMM BETPOB.
Takue TpewmHbl Ha Mapce, kak Temne, TaHTtana, MapeoTsl, oTnpe-
napupoBaHbl — OYMLLLEHbI BETPOM.

Moa penctemem pednsumm He TOonbKO npeobpasyertcs yxe
CyuiLecTBylOWMi penbed, HO BO3HMKAOT M HOBble opmbl. K HUM
OTHOCSTCS SPAAHIM — fNuHEerHble 6OPOo3abl BblAYBAHUS, pa3feneH-
Hble rpebHsimu, Hepeako 3aocTpeHHbiMu. Ha 3emne 31u opmbl
WMPOKO pas3sBuTbl B NycTbiHaX. [nybuna 6opo3s pocturaer He-
CKONbKUX METPOB. pAaHru BCTPEUaloTCs rpynnamu M Bcerga opm-
€HTUPOBaHbI B HampaeneHuu rocnopcTeytolmx setpos. Ha Mapce
OpMbI, HaMOMMHAIOWME SPAAHTM, OBHApYI)KEHBI Ha BO3BbILWEH-
HocTu DapcupAa, Ha pasHuHe AMazoHus, JONUS U B IOXKHOM NONsp-
HOM paioHe. OHM HAMHOrO MPEBbLIWAT MO pa3mMepam 3eMHble
¢opmbl. Ux anuHa gocturaetr 50 km u Gonee, wvpuHa o 1 km,
a rnybuna go 20 m.

Kpome sppaHroe, Ha Mapce wumeetcs bBonbwoe konuuecTeo
33aMKHYTbIX KOTNOBWH M BMaguH, obpa3oBaHne KOTOPbLIX TaKMe CBA-
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3biBaeTcs ¢ rnybunHon gegnaumen. P. O. Kyabmun, K. M. ®nopen-
ckuit m A. T. basuneBckuit OBHAPYKMAM MX HA CHMMKax «Map-
ca-5» K ceBepy M BOCTOKY OT paBHuHbI Aprup. B toxHom npunonsp-
HOM paloHe pasBMT «SIMUaTbINY penbed — CKONNEHWE Pa3NMHHBIX
no ¢opme n pasmepam enaguH (ot 0,5 A0 HeckonbkuX Kuno-
meTpos B Auametpe u rnybuHon po 400 m). Ero obpasosa-
Hue B faHHOe Bpems MoxeT BbiTb 0BbscHEHO TonbKO Aedns-
umen.

FnybunHas pednsums Ha 3emne mmeeT rpomagHbie maclwTa-
6u1. Mpumepammn cnyxar snaguHa Katrapa 8 Adpuke pasmepom
20—25 km B nonepedHuke u oTHocuTensHou rnyburon 200 m, Typ-
¢aHckas BnaguHa e LleHTpanbHOM A3uM, pacnonoXeHHas Ha
150 M Huke ypoBHs okeaHa. B ux npepenax cyuwectsytoT BOCXO-
Aswme u Hucxopsume TypbyneHTHbie NOTOKM BO3AyXa, NPOM3BO-
Aswmne kak 6bl csepnsuiee AeNCTBME M BbLIHOCSAWME MENKO3e-
MMCTBLIH maTepuan Beepx.

B mapcuaHckux konbuesbix BnaguHax Aprup v Dnnaga Tak-
e npoucxoaut pednsums. MMoaTsepkaeHuem 3TOro ABASIOTCSH
TY4M NbIAM, NOAHMMAIOWMECS HAA DNNaaoMn BO Bpems rnobanbHeix
6ypb Ha BbicoTy 6onee 30 km. Mpouecc ocefanns NbinK MAET OYEHb
megnenHo. Bo Bpems ee ocaxpgenus cdopmbl penbeda Ha fHe
Dnnagbl He NPOCMAaTPMBANMChL, NO3TOMY HA HEKOTOPbIX CHMMKAaX
noBepxHOCTL Jnnagbl BbIrNSAena posHOM u csetnow. Ha apy-
FUX >KE€ CHMMKAX, CAENaHHbIX MNOCNe OKOHYaHMSA nbinbHOW 6y-
pu, AeTtanu penbeda B BUAE rPAA M KPAaTepOB CTanu BMUAHLI OT-
yeTnusee.

Ecnu Ha Mapce, Tak ke kak Ha 3emne, B n3o6unumu npossne-
Hbl cnefbl AEeATeNLHOCTM BETPa, TO y BonbwuHcTBa HebecHbix Ten
atmocdepa NPaKTUHECKKM OTCYTCTBYET M HE MrpaeT posnu B npeobpa-
30BaHuM nosepxHocT. OAQHAKO, HECMOTPSA HA 3TO, MOXOMME Ha
30n08Bble (hOPMbI MOXKHO BCTPETMTb WM Ha TeNax, He MMeloLLnX aT-
mocgepsl. Tak, Ha [fenmoce, Hebonbwom cnyTHMke Mapca, 3a
HEKOTOpLIMK KpaTepamu HabntopatoTcs cseTnbie NONOCH — Wnek-
¢bl, @HANOrMuYHblIE MApPCMAHCKMM [IOHAM BETPOBOMW TEHM.

Mpepnonaraetcs, 4TO CUMibHbIE LMKAOHMYECKME BETPbI MOTYT
nposensatecs B atmochepe Berepsl. B nonspHbix u skeatopuans-
HbIX e€e paloHax cTpykTypa obnakos noxoxa Ha Buxpesyio. O6
30N10BOM AEATENBHOCTM HA NOBEPXHOCTH NNAHETbI CBMAETENLCTBYIOT
(OpPMBI IYEUCTOrO BbIBETPMBAHMSA HA BLICTYNAX FOPHbLIX NOPOA, KO-
Topble 6binM 3aPUKCUPOBAHBI HA CHMMKAX CO CNYCKAEMblix an-
naparoe.

MnotHoi aTmocdepoin obnapaer TakmKe KPYNHEHWMH cnyT-
Huk CatypHa — TuTaH, ofHaKoO O npoueccax, NPOUCXOASLLMX Ha
€ero NoBEepPXHOCTH, NOKA MOXHO CTPOUTbL TONMLKO AOTaAKM.



Texnu nu pexmu Ha Mapce!

Ha kocmuueckux naobparkerHnsx Mapca, NONYUYEHHbIX C aBTOMAaTH-
YECKMX MEXNNaHeTHbIX cTaHuuh «Mapc-4», «Mapc-5» w apy-
rmx, BHUMaHKE uccneposartenen npueneknu gopmsl penbveda, Ha-
MOMMUHAaIOWME 3eMHble peuHble AonuHbl. Beab peku, Boga — 370
BO3MOXKHas MM3Hb, €CAIM HE celyac, To B npownom. flencreurens-
HO N 3TO peuyHble AONMHBI UK POPMbI penbeda, TONbKO NOXOoXKHue
Ha Hux? Ecnu 310 peunble gonuHbl — korpaa oHn obpasosanuce, Kyaa
AeBanacb BoAa, M 6bina nu oHa Boobwe? A He MOrna nu BMeCTo BO-
Abl 66ITb apyras xuakocTb? Ha 3Tv BONPOCHI MOXHO MNonbITaTbCcs
OTBETMTb, €CNMu AEeTanbHO M3YYnTb 3TM (POPMbI, HACKONLKO MO3BO-
NAOT BO3MOMHOCTM KOCMMUECKHUX CHMMKOB.

Mpexpae Bcero NocMoTpuM, rae passuTbl 3TH AOMNMHBIL, KAaKOBO
ux reorpacgmyeckoe nonoxexue. [lonuHHble POPMbI NPUYPOYEHSI
K MPUIKBATOPMANbLHOW 30HE W HE BCTPEUAIOTCS CEBEPHEE M HOXK-
Hee 40°. Mouemy 3T napannenu cnymaT CBOEro PoAa rPaHMLAMM
paseutua ponun?! lMo-BMAMMOMY, OAHOM M3 rNaBHbLIX MNPUYMH 5B-
NAOTCA KNMMaTMYeckue ycnosus, GnaronpusTHble 3aecb Ans Cy-
wecTBOBaHUs BOALI B Npownom. B HacTosuwee sBpems soaa Ha Map-
Ce He MOXeT HAXOAMUTLCA B XMAKOM BMAE: M3-3@ HM3KMX Temne-
paTyp M paeneHus oHa 3amep3aer u ucnapsetrcs. C gpyro#u cro-
poHbl, cesepHee 40° c. w. pacnonarawoTcs obwMHpHbIe OKeaHude-
Ckue paBHMHbI Mapca, KoTopble, NO aHanoruu ¢ 3emnen, ABAKIOT-
C5 MECTOM, KyAia AONMHbI BMAAAIOT MK, Nydlue CKa3aTb, B KOTOpPbIE
OHM OTKPBLIBAIOTCS.

Cpeaun ponun Mapca HabntonaloTcs Kak KpynHble, TaK M Men-
kue. Camble kpynHble gonuubl — Kacan, Apec, Tuy u 3anbara-
Hy — pocturatotr 1000 km 8 anuHy m 100 Km B WMPHHY, Npuuem
WMPHHA UX YBENMUYMBAETCS OT BEPXOBMM K HM30BbSIM. MeHee kpyn-
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Hble gonuHel — Camapa, Jlokpa, Knora, JlagoH, MaHrana u mHorue
apyrnve — umeirotr 100—300 km B gnuHy m wnpuuy ot 1 o 10 km.

Kak u 3emHble, MAapCHMAHCKHE [ONMHBI MMEIOT 3HAUMTENbHbIE
YKNOHbI pycen. Mx BepxoBbs pPAacnonoeHbl Bbile HU3OBLEB Ha
1—2 kM, a nHorpa u Ha 4 km. bonbwas 4acTb KPYRHbIX [ONMH
OPUEHTUPOBAHA MEPMAMOHANLHO, 1 nuwb Hepran u Haneau umetor
WMPOTHYIO OpHeHTUpOoBKY. HaumHaloTca aonumHbl Yalke Bcero B Kpa-
TEePUPOBAHHOW MECTHOCTHM, NEPECEKAIOT Kpatepbl MAM NPoOpes3aloT
BO3BLILWEHHOCTU — KOpAMnbepsbl, Kak, Hanpumep, JonuHa Maprka
M Apyrue, pacnonoxexHsle toxkHee Kacsi. [lonuHa Maurana 6e-
peT Havano unu B o3epe (6e3soAHOM B HacTosuee Bpems), MU
Ha nasosom nnaro. Camsble 6onbwmne gonuusl — Tuy, Apec, 3anba-
Tany, Cumys — 6epyT Hauano B npepenax NOAMroHanbHo-6no-
KOBOrO, MNM «XaoTHMYECKOro» pensega.

MHorue KpynHble [ONAMHBLI OTKPLIBAIOTCS HA OKEAHWUYECKHEe
paBHuHbl — Xpuca (Tuy, Apec u gp.), dnu3un (Ane-Kaxup n Ma-
aaum), Amasonus (Manrana). McknioyeHume COCTaABNAIOT AOMNMHbI
Peynn, «snapatowas» 8 6acceitH dnnaay, u Hepran — B kpatep
XonpeH. B ycTbsix Hebonbwmnx gonuH, Bnagamowmnx B HaccenH Xpu-
Ca, BMAHbLI KOHYCbl BbIHOCA, KAK M Y 3€MHbIX PEK.

Bce ponuuel B HacTtosiwee spems cyxue. Mx agHo nnockoe,
Ha MenKomacwTabHbIX CHMMKAX OHO BbIFNSAMT rnagkum. B Jdonm-
He Kacai Ha WUMPOKOM NNOCKOM AHE BbIAENSIOTCS CBETNble pYycC-
na, cnerka uarnbarowmecs n meangpupytowme. OueHb MHTEpecHa
B 3TOM OTHoweHun flonmHa Maunrana. Ha ee gHe Ha cHMMKax Kpyn-
HOoro macwrtaba BuAHbI (POPMbI, XaPaKTEPHbIEe ANS 3€MHbIX pey-
HbIX AONMH: pa3BeTBNIEHHbIE PYCNa, OCTPOBA, MPOTOKK, NPUPYCNO-
Bble oTmenu, eanbl (bapsl), onvcaHHbie [l. MunstoHom. Octposa
HabnopaloTCs BO MHOFMX AONMHAX, OCOBEHHO B NPMYCTbEBbIX
vactax Apec, Tuy, Kacant u gp. Ho ckopee Bcero 3to He akKymy-
NsATUBHbIE (POPMBI, @ OCTaHLbl KOPEHHbIX NOPOA, TaK KaK Ha MHOTMUX
M3 HMX COXPAHMAUCb KPaTepbl — TaK JKe, KaK M Ha OKPY>KatoLinx
nosepxHocTsax. M3 papyrux 3poO3nOHHBIX (POPM HAa AHE [ONMH
BCTPEYAIOTCS BOPOHKM, CTYNEHM MNM Cyxue BOAONaAbl, MMmelowme
3ybuateie kpas u ¢popmy noaxoesl. Kpome peunsix ¢opm ecTpe-
yaloTCs AIOHbI, 06Pa3OBaHHLIE BETPOM.

CknoHbl gonuH B BonbLUMHCTBE CNy4YaeB KPYTbl€ M BbICOKME.
Mo muenuio P. WWapna m M. ManuHa, ux ebicota gocruraer 0,5—
3 kM. B ocHoBaHuM cknoHoB yacTo nexar obsanbHble M OnonsHe-
Bbl€é MAacChbl, COPBABLUMECSH C MX BEPXHMX 4YaCTeM, rae COXPaHMNMUCb
UMpPKOOBpasHble HWUWKM OTPbIBA. TUMMUHbIE TEPpPAackl OTCYTCTBYIOT,
HO CKNOHbl HEKOTOPbLIX AONMH MMEIOT CTYNeH4aToe CTPOEeHue,
Nno-BMAMMOMY, M3-3a TOoro uto B ObpbiBax obHaxaercs cnomcras
Tonwa. B ponuHax Manrana, Begpa, Momu Ha oTaenbHbIX y4acT-
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AMa30Hus

1

Aonunb Mapca

1 — Manrana; 2 — Kocan, 3 — womnnexc ponun baxpam, Beapa, Mamu,
Mapwa; 4 — Hawxaw; 5 — 3anbatany; 6 — Cumyan; 7 — Tuy; 8 — Apec;
9 — Hepran; 10 — flagon; 11 — Camapa, 12 — Peynn; 13 — Ane-Kaxupa;
14 — Maaaum. Buusy — [lonuna baxpam, spesanHas B8 cknon JlynwHoro nnato

kax Habniogaertcs Kak b6bl cpe3aHue OCHOBHbIM PYCAOM BTOPO-
cTeneHHbix. 3TO MOXeT CBMAETENbLCTBOBATL O ABYX 3Tanax ¢op-
MUpOBakus AONUH. bbinu nu oHM pasaeneHbl KAKMM-TO NPOMENKYT-
KOM BPEMEHW — CKasaTb TPYAHO.

Kpome ¢opm, cxoaHbix € pedHbimu aonuHamu, Habniopatotcs
TUNUYHbIE OBPAru, PassuTbie NPEUMMYLLECTBEHHO Ha CKNOHax pudg-
Toson [lonuHel Mapunep. o csoum pasmepam OHM He ycTyna-

91



Mopmbi penbeda, HANOMKHAIOWHE 3€MHBIE OBPArk, WHPOKO PAa3BHTLI
Ha CKNOHAxX TEKTOHWYECKOH [lonkHbI MapuHep

Habniopaercs 3aKOHOMEpPHas ceBepoO-3anafHas M CEBEPO-BOCTOUHAS
OpPHEHTMPOBKA «OBPAroB», CBS3aHHAS C MPMYPOUEHHOCTLIO MUX K TEKTOHMUYECKMM
TpeuwmMHam, No CBOMM pa3mepam «OBparu» Mapca HaMHOro NpeBbIWaloT
3emHble

10T HEKOTOPbLIM «PEeYHbIM AO0NIMHAM» Mapca M HamMHOro npesbllwa-
10T 3emHble oBparu. JlocTatouHo ckasaTb, uTo Haubonee KpynHas
pa3BeTBNEHHAs OBPAXHas CMCTEMAa Ha HOXKHOM cknoHe JlonuHbl
MapuHep HeHamHoro menbuwe bonbworo KaHboHa ApusoHa B
CeBepHon Amepuke. MeHee KpynHbie OBparu, paccekaioume
cknoHbl [onuubl MapuHep, noxoxu Ha OB6bluHbIE 3PO3UOHHBIE

CyXue pbITBMHbI — Cau, WHWPOKO PasBMTble B apuAHbIx obnactsax
3emnu.

PasBeTBneHHas osBpakHas Ce€Tb XOPOLIO BMAHA HA CHMMKAX nna-
T0 Anbba, HaxoasULErocs Ha CEBEPHOM OKpPAMHE KOHTMHEHTanb-
HoM obnactu. OHa O4eHb NOXOXKa HAa 3PO3MOHHYIO ceTb Mcnanaum,
npopesatouwyto 6asanbTosbie NOKPOBbI. Tam TOXKE MHOTME AONM-
Hbl CyXue, u3-3a TOro 4TO atmocdepHble OCafKu NPOCAYMBAIOTCS
CKBO3b nopucTble 6asanbTbl, HE 33[4EPMHMBASCL Ha NOBEPXHOCTH.

Ans ponuH Mapca, 8 TOM ukcne n OBPAaros, XapaKTepHbl Nps-
MOMIMHEWHOCTb OTAENbHbIX OTPE3KOB W 33KOHOMEPHO NOBTOPS-
IOWAasCcs OPMEHTMPOBKA MOCNEAHMX HA BCEM MPOTSHIKEHUU. IDTO
CBMAETENbCTBYET O NPUYPOUEHHOCTH MX K TEKTOHMUECKMM TpeLm-
HaM.

Camas kpynHas Jlonuna Kacan sensetcs pudprtom. O6 stom
CBMAETENLCTBYIOT ee rpomagHas wupuHa (300—400 km, uto spsa
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nu moeT 6biTb O6BACHEHO TONBKO 3PO3MeE), IUAIOLLME TPELLMHBI,
napannensHsie gonuHe, obBanbl Ha CKAOHAaX.

Becb 06nuk gonuH Mapca M ux BHYTpEHHEE CTpOEHME roBO-
PAT O TOM, u4TO OHM Bbinn obpasosaHbl Bogowi. Tonbko nog Aen-
CTBMEM BOAbl MOrAM COPMMPOBATLCS BETBAWMECS pycna, npu-
pycnosbie otmenu u Bansbi. [pobosanu cpasHMBATL MapCHMaHCKHE
AONMHBI C NYHHbIMM 3PO3MOHHBIMM (Oopmamu, obpasoBaHHbI-
MM TeKylien ropsyei nason, — Ho obuiero He Hawnu. Jlasosble
notoxn obpasytoT pycna NPeMMyLeCTBEHHO OAMHOYHbIE, HE BeT-
BAlWmMecs, ¢ HepoBHbIM AHOM. OHM MOryT 3akaHumBaTbCs BHe3an-
HO, cneno.

YueHble Takke oT6pocunu u npeanonoMmeHue, YTO [OMMHHbIE
dopmbl moram 6biTe 06pasosaHbl kKakon-nMb6o APYron MMAKOCTLIO,
Hanpumep Tvna HedTH MnKM MMAKOM yrnekmcnotbl. lpegnonoxe-
HUE O TOM, YTO [ONMHbLI CHOPMHUPOBANUCL BETPOM, T. €. ABNSIOTCS
¢dopMamm BblAYBAHMS, XOTS M NPUYPOUEHHLIMM K TEKTOHMUYECKMM
TPEeLMHAM, TaKkKe He moeT BbiTb NPUHATO, Tak Kak He ob6bsc-
HS€T BCIO CNOXHOCTb MX CTPOEHMS M rnasHbim obpaszom Hanuuue
aKKYMYNATUBHbIX peudHbix dopm. OgHako BeTep, MO-BMAMMOMY,
Mrpan Hemanyto ponb B MOCNeAylolLEN NPEnaprMpPoOBKe, T. €. OYUCT-
Ke AOnMH.

HecmoTps Ha cxOACTBO MAapCHMAHCKMX AONMH C 3EMHbIMM, Y
HUX eCTb M uenbid psg pasnuumin. Bo-nepssix, ecnu ux gnuHa co-
M3MEPUMA C ANIMHOM 3E€MHbIX PEeK, TO LWMWPHMHA MX 3HAYMTENBHO
6onblwe. Bo-BTOpbIX, OTCYTCTBME TEeppac CBMAETENLCTBYET O TOM,
UTO MAPCMAHCKWE [ONMHBI, NO-BMAMMOMY, cchopmuposanmuce 6es
BAMAHUA TekTOHMKM. Kpome TOro npu pgetransHOM MccnefoBaHMM
MapcHaHcknMx (OpM BbISBASETCS, YTO Yron BMafeHWs NPMTOKOB
B rNaBHYIO AONMHY HAa Mapce MeHbLUEe, YEM Y 3EMHbIX PEK, YTO Npu-
Toku bonee BpesaHbl, YeM OCHOBHas [ONIMHA, B KOTOPYIO OHM
BNafatoT, M3BUAMCTOCTb MAPCHMAHCKMX AOMMH MEHbLUE 3EMHbIX,
a octposa 6onee BbITsHyTble. [O-BMAMMOMY, AanbHenwee u3y-
uUeHMe MapcHaHckux opm pact euwe Bonee MHTepecHble gaHHble
06 MXx CTpOEHMM, NOKAa e NPUXOAMTCS MCNONL3OBATb TO, YTO YiKe
M3BECTHO.

Haunyuwmum obpazom cTpoeHue KPYMHbIX MapCMAHCKWMX f[0-
nuH obbsicHseTCs, ecnm NPuHSTb, YTo OHM obpasosanucy BHe3an-
HO, KaTacTpodMueckM, Npu npoxoxaeHun Gonbworo konuyecrsa
BoAbl. 9T0 06bACHUNO 6bl M Gonbluyto WKMPMHY AONMH, u npeobna-
AAIOLLYIO MX NPAMONIMHENHOCTL, M OTCYTCTBME Teppac. 1o MHeHuto
Dox. Mak-Konu, M. Kappa, [I. MunbTtoHa, B. bekepa u gpyrux yue-
HbIX, CTOK BOAbl B MApCHMAHCKMX peKax fomkeH 6bin 6biTb HaMHOro
6onblie, yem morna 6bl AaTe NNOTHas 3emHas armocdepa.

Ha 3emne umeetcs npumep Takoro BHe3anHoOro karactpodwu-
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4YeCKOro npoxoXaeHns BoAbl M O6pPasoBaHMA MHOFOYUCNEHHbIX
3pO3MOHHBIX popm. DTo CnokanH-noTok B wrarte Bawwunrton 8 Ce-
sepHon Amepuke. OH obpasosancs 18-——20 tbic. neT Hasap scnep-
cTBMe npopsbiBa o3epa Mwuccayna, NOANPYMEHHOrO NAEAHMKOM.
Crok BOALI, BEPOSATHO, MPOAOMIKANCA OT ABYX AHEW [O ABYX He-
nenb v, kak npeanaran [l. bperty, no o6vemy 8 10 pas npessiwan
pacxon ecex pek 3emnu. B pesynetate Bo3Hukna csoeobpasHas
BblpoBHEHHas 6azanbToBas nosepxHocTb — ckebnexg, npopesaH-
Has rnybOKMMM pa3BETBNEHHbIMM, B HACcTOSAWEE BPEMSA CYXUMM
PYCNnammu-KaHanamm, nOUTH fMLLIEHHAsl OTMAOMEHWH, C OTAENbHbLIMM
necyaHoimm 6apamu ‘M 3PO3UOHHBIMM  YCTYNamu-BOAOMNAAAMM.
CpaBHEHME MAPCMAHCKMX dPO3MOHHLIX opmM M dopm ckebnenpa
nokasano Ha ux 6onbloe CXOACTBO, XOTS OTMEHAIOTCH M HEKOTO-
pble pasnuuus B ANMHE M LWUMPWUHE OTAEeNbHbIX (POPM.

Ecnu npuusate runotesy katacTtpoguueckoro obpasosaHus
AONMH, TO BO3HMKAET BOMPOC, OTKyAa B37NOCb TAaKoe rpomagHoe
konuuectso Boabli? Camble KpPyMHblE MAapCHMaHCKWe AO0nMHb 6epyT
Hayano B NOMIMroHanbHO-6NOKOBOM, MM «XaOTHHECKOM» penbede,
obpasoBaHMe KOTOPOro CBS3aHO C TasHWem mep3noTtbl. Mostomy
OCHOBHbIM  MCTOYHMKOM O6pa3oBaHMs  MAPCMAHCKMX  AONMH
morna 6biTb mep3noTta, npu BbLICTPOM TasiHMM KOTOPOW Bbiae-
NMNOCk OrpOMHOE KonuuecTso Boasi. Bcnepgcrteue atoro P. Llapn
M M. ManuH HasbiBaloT gonuHbl, obpazoBasliMecs B 3TOM paioHe,
BbIMYCKHbIMM KaHanamu.

Otuyero npousowno TtasHue mep3notei! lpuunHamm mornam
CNYXMUTb MMM pe3Koe NoTenneHne KAMmMaTa, Mau U3NUMSHUE MarmaTtu-
YeCKMX pacnnaBoB Ha MOBEPXHOCTb B BMAE BYNKAHUYECKOM nasbl.
B HacToswee sBpems 370 0AHO M3 cambix ybeautensHbix 06bscHe-
HUW NPOMCXOXKAEHUS rpomaaHoro obvema soasl. PopmuposaHmue
6onee menkux AEHAPMTOBMAHBLIX AOMMH M OBPAroB TaKXKe mOXeT
6biTb pPe3ynbTaTOM TasiHMS NbAaa.

Kak ykasbiBanocb Bbllwe, AN MapPCMaAHCKMX AOMMH XapaKTep-
Ha 3HauuTenbHas raybuHa 1—2 km. o MHEHMIO amepuKaHCKMUX
uccneposatenein [. Bannuca, K. Carana, B. bekepa, yrnybnenue
pycen npoucxoamno cnegytowmm obpasom: Bofa morna Teus nog
cnoem snbfa, obpasosaBWIMMCA BCNEACTBME TOrO 4YTO 3amepsa-
HMe BOAbl HAa NOBEPXHOCTM MOFNO NpoMcxoauTb BbicTpee, yem ee
ucnapeHue. B pesynbtate 3toro noa neAsHbIM NMaHUMPEM MCbl-
TbIBAOLWLAS BLICOKOE AABNEHME BOAA MOTNAa MHTEHCMBHO Yrnybnste
pycno. Boobuwe neposbim npoueccam, B 4ACTHOCTM 3pO3uM nog
AENCTBMEM NbAa, CO3[AlOUWEro 3aTopbl, B HacTosllee BPEMS Npu-
Aaetcs 6Gonbwoe 3HaueHue He TonbKO B yrnybneHuu mapcuaH-
CKMX pYycen, HO M B MX pacwupeHuun. [pu 3TOM npepnonaraetcs,
UTO MMeN MEeCTO ele OAMH cneundUUEecKMi NPOLEecC — KaeBMTa-
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UM, 3aKNIOYAIOLWIMIHCSA B Pa3pyLWeHUM NOPOA NOJ AEMCTBMEM NO-
NaroLWMXCA NY3bIPLKOB ra3a, BbIAENAOWMXCS M3 BOAbI B MOBEPX-
HOCTHbIX ycnosusx. Ha Mapce atoT npouecc moxer umerts 6onee
CyuwecTBEHHOE 3HaueHwe BcnepcTeue 6onee HU3KMX 3HAYEHMH
rpasutaumMm M atmocdepHoro pasnenus. Takum obpasom, 6one-
Wwoe KonuyecTso BOAbl, Honblas CKOPOCTL NOTOKOB M, MO-BUAM-
MOMY, MX BbICOKas TYpbyneHTHOCTb B cOYETaHMM C NEfOBOW 3pO-
3Melt M KaBuTaumen mornu npmeectu k obpasosaHuto rnybokmx
M LWMPOKMX MApPCMAHCKUX OONMH.

Ha Bonpoc o Tom, Korga copmMmupoBanuCbL MapcHaHckue [o0-
NUHBI, T. €. KOrAa TeKNu peku Ha Mapce, TOUYHbIK OTBET AaTk TPYA-
HO. SICHO, YTO OHM MONOXKEe KpaTepPUPOBAHHLIX PABHWUH, B KOTOpPLIE
OHM Bpe3aHbl. [TockONbKY MHOrME M3 HUX OTKPBLIBAIOTCS HA OKEaHHU-
YecKMe PaBHMHbLI M KOHYCbl BbIHOCA HANOMEHbl Ha OKeaHM4eckue
NaBbl, CNefOBaTENLHO, AONMHbLI Monoxke nocnegHux. Bospact oke-
aHMYECKMX PaBHMH M cnaraloumux ux nopop onpegened 8 1,5—
0,7 mMnH. net. OTa undpa MOMKET CNYIKMTb HMIKHUM BO3PACTHLIM
npeaenom AONMH.

B 3To# rnaBe mbl pacckasanu O peuHbiX AONMHAX M OBparax
Mapca. HekoTopble cBefeHus O 3eMHbIX peKax NPUBNEKANUChL TONb-
KO B uensx cpasHeHus. Teknu nu peku Ha Apyrux nnaHetax? Ha
3TOT BOMPOC NOKA MOXHO OTBETMTb OTPMLIATENbLHO, TAK KaK Ha MMe-
IOWMXCA CHUMKaX He oBHapymeHO kakux-nMbo NPpu3HaKOoB AesTens-
HOCTM TEKYUMX BOJ, HWM CEWYac, HM B NMPOLUNOM.



TaMHbl MapCHaHCKMX KaHanos

C Hauana TeNneckonuueckoro nepuoa B MCTOPMM ACTPOHOMMM
Mapc npepgcrasnsn cobon oauH U3 cambix MHTEpecHbix HeBecHsbIx
obvektoB. Ero wuayuanu wussectHbie actpoHombl [. Tanunen,
X. Twourenc, A. Kaccuuu, B. Tepwens u muorne pgpyrve. Ha
nosepxHocTu Mapca 6binu OTKPLITEI TEMHbIE M CBeTAble NATHE,
KOTOpbIE MPEANONOKMTENBHO CUMTANUCL MOPsSMU u cywen. He-
cKONbKO no3gHee 6biNM  OTKPLITHI nonsipHbie wWanku Mapca.
B 1877 r. 8 ocobeHHo 6naronpustHeix ans HabnogeHus ycno-
BMSX — BO BpEeMs MNPOTUBOCTOSIHMA Mapca, KOorga OH Haxoguncs
Ha Bnauvkaliwem pacctosHuu ot 3emnu (OKONO 56 MAH. KM), uTansb-
aHCkun actpoHom J[w. Ckuanapennu OTKPbLIN TEMHbIE NONOCHI,
KOTOpblE nepeceKanu Ccywy M Kak Obl COeauHsnM pasnuuHble
mops. OH HaHvec Ha kapTy okono 100 Takux nNonoc M Hasean Mx
kaHanamu (NPUMPOAHOrO MAM MCKYCCTBEHHOrO MPOMUCXOXKAEHMS).
MpsmonnMHEeNHOCTE NONOC, UX HECOOTBETCTBUE M3BMAWUCTBIM 3E€M-
HbIM pekam nossonunu Ckuanapennu cfenartb BbIBOA, HTO KaHansl
npeacrasnstor cobon 6oposasl mnu yrnybnenus npupogHoro ob-
pasosaHus, cnyxawme ans nportoka soasl. KaHanel He ocrasanuce
HEU3MEHHbIMU, OHM PaCWMUPSANUCL, CYXKANUCb, PasfBavMBanuce M
BHOBb coeguHsinuce. Bce 3Tu ocobeHHocTM kaHanos OH 06bsic-
HSMl CE30HHBIMU KAMMATUUECKUMMU M3IMEHEHUSIMHU, NPUBOAUBLUMMM
K TasHUIO CHEra M YBEMIMUEHMIO MIIM YMEHBLLUEHUIO CTOKA BOAbI.

FeomeTpuueckn nNpPaBuAbHLIA PUCYHOK KaHanos, HapWCOBAaH-
Heit Ckuanapennu, nobyamn MHOrMXx uccnegosateneit cuMTatbh MX
Aenom pyk pasymeeix cyuiects. Cam we Ckuanapennum He
yTBepAan 3TO, HO M He BbICTYNan C KPUMTMKOW 3TOro npegno-
NOXKEHUS.

I'unoreay 06 UCKYCCTBEHHOM NPOMUCXOXAEHMU KAHAaNoB nogaep-
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MBaAN M passuBan amepukaHckuin actpoHom [1. Jloyan. Owu
ysenuuun Ha cBoen kapTe konuuyecTtso kaHanos Ao 600 u cuutan,
4TO OHM npepcTaBnstoT cobon rpomagHbie NMPOTOKM, MO KOTOPbLIM
TalouMe BOAbI OT MOMOCOB MEPEHOCHATCS HA BCKO OCTanbHyto
nosepxHocTb Mapca. 3TO — «MCKYCCTBEHHOE nNpou3BefeHHue
pasyma», CO3[4aHHOE ANS COXPAHEHUS MKM3HM B MAaPCHAHCKMUX
nycteiHax, Tepstowmx Body. Kawansl cnuBatoTcs B o3epa unu
«0asucekl», rae HaxoAATCS MNOAOPOAHLIE 3€MIM.

OgpHako gpyrue uccnegosatenn Mapca — J. bapHapa v 2. An-
TOHMaAM — HEe BMAENM YETKO MNPOBEAEHHOM CETM KaHAaNoB M:IM
BMAENN WX HE CTONb MPSMbIMM M PE3KMMM, @ PasMbiTbiMK, CO-
CTOSLWMMM M3 OTAENbHBIX, MHOMAA OKPYFAbIX TEMHbIX M CBETAbIX
Aetanen. C Tex Nop BOMPOC O CyULECTBOBAHMM KAHANoB OcCTasasncs
NpeAMETOM OCTPbIX AUCKYCCHit. [IPOTUB MCKYCCTBEHHOTO MPOMCXOXK-
[eHWs KaHanoB rOBOPWMAM M TaKMe apryMeHThl, Kak (usmyeckue
csoictBa Mapca, HebnaronpusTHbie ANS MMU3HW,— PA3PEKEHHAs
atmocdepa € MoYTH MOMHbIM OTCYTCTBMEM KMCIOPOAA M BOASHbIX
Napos, NOCTOSIHHbIE HM3KME TemnepaTtypbl. A nocne Toro Kak 6eino
onpepeneHo faeneHue y noBepxHoOcTHM Mapca, OKasaeileecs OYeHb
HM3KMM, CTano $CHO, 4YTO BOAA B JKMAKOM BuAE CYLLECTBOBATb
Ha NoBepxHOCTM Mapca AnuTencHoe Bpems He MoxeT. Takum
obpasom, npepnonoxernme 06 MCKYCCTBEHHOM CO3[4aHWM KaHanos
M UX 3aMOMIHEHHOCTW BOAOM B HACTOsLLEE BPEeMS SBNSETCS He-
cocToaTensHeiM. Tem He meHee Bonpoc o npupoae kaHanos Mapca
ocTaeTcs HepelweHHbiM. Ecnu 37O He MCKYCCTBEHHO CO3AaHHbLIE
obbekTbl, TOrga uto 310 Takoe?

MpepnonoxeHne O TOM, YTO KaHanbl MOryT NPEACTaBNSTbL
cobon TpelmHbl MAM YCTynbl TEKTOHMYECKOrO MPOMCXOMAEHMS,
BbICKA3bIBANOCh C MEpPBbIX WAaros ux u3yyenus. B 1959 r. co-
BeTckue uccneposarenu . H. Karrepgenss, a 3atem u . B. Ya-
PYWMH OTMETHAM 3aKOHOMEPHYIO OPMEHTUPOBKY KAaHanos, BblAe-
NMB HECKONbKO CUCTEM MX npocTupaHus. [losgHee oHu nposenu
COMOCTaBNEHME MAaPCMAHCKWUX KaHanoB ¢ raybuHHeiMM pasno-
MamM 3emMnM M HaWAM MexXay HUMMM MHOro obuux yept. Tak
we, KaK u y raybuHHbix pasnomos 3emnun, Ha Mapce 6bino Beige-
NEHO YeTbipe OCHOBHbIX HanpasneHus kaHanos: cybwmporTHoe,
cybmepugmoHansHoe, cesepo-BocTouHoe u cesepo-sanagHoe. Oc-
HOBHAs 4acTb KaHaNOB Ha Mapce, TaK JKe KaK M Pa3nomoB Ha 3em-
ne, NPUMXOAMTCS HA KOHTMHEHTaNbHble, B TOM YMCNE 3KBATOPHanb-
Hble obnactu. Takum o06pasom, asTopbl CUMTAIOT, UTO KaHanbI
Mapca — 3TO TEKTOHMUYECKME [ONMHbI, BO3HMKAaOUWMe BAONL ray-
BUHHBLIX Pa3NOMOB, BbIXOASALLMX HA NOBEPXHOCTL NnaHeTbl. Hanbone-
was anuHa 3tux opm Ha Mapce gocturaet 5000 km, yto cono-
CTAaBUMO C KPYMHBIMM NMHEHHLIMM 30HAMM PA3NOMOB 3eMmiu.
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AmepukaHckue uccnepgosatenu 6onee WMPOKO MCMONL3YIOT
TEPMMH «KaHanbl» AN ONMCaHMsA PasHOObBpPa3HbIX MOBEPXHOCTHLIX
yrny6nexus, BkAtouas B HEro M NMHENHblE POPMBI, M M3BUIMCTLIE.
Mo cywecTBy, OHM HE OTAENAOT KaHANbI, BbISBNEHHbIE MNPK NEPBbIX
TENecKoNMUYeCcKMx nccnepoBaHnsx Mapca, OT COBEPLIEHHO HOBbIX
06beKTOB — A0NMH, BNEPBbLIE YBUAEHHbIX HA KOCMMHYECKMX M306pa-
HEHMAX nnaHeTsl. BonbWHMHCTBO 3THMX [OAMH M3-33 CBOEro He-
6onbworo pasmepa He Bbinu paHbwe BuaHbl B Teneckon. MNoatomy
KaHasnbl, MO AaHHbIM GMEPUKAHCKUX MCCNEeAOoBaTENEN, MOTYT UMETb
M JK30reHHoe npoucxoxmgeHue (Hanpumep, peuHblie AO0MNMHLI), U
3HAOreHHOe (TpelwMHbl, NaBOBbIE MOTOKOBbIE OPMBbI M T. A.).

K. Caran u [1. ®okc, ocHoBbIBasCbL HAa aHanuse Kocmuue-
CKMX CHMMHKOB, KPMTMUYECKM PACCMATPMBAIOT KaHanbl, BblAENEHHbIE
npu teneckonuuyeckux Habnogeuusx 3. Autonwnaam u . Cnan-
depom, M NPAKTMHYECKM MNONMHOCTHLIO OTPMUAIOT MX CYLLECTBOBAHME.
Onu npepnonoxunu, u4to Boobuie kaHansl B MOHMMAEHMM DTMUX
uMccnepoBatenei COMHMTENbHbI M SIBASIOTCS PE3yNnbTaToM HEBep-
HOTO 3PUTENBLHOrO BOCMPUATMS AEeTanen MOBEPXHOCTM MPM MIOXMX
acTpoOHOMMUECKMX ycnoBusx Habntogetrus. MonbiTkM cpaBHUTL OT-
AeNbHble Y4acTKM KApPT € KaHanamm M  TEMHbIMM  AeTansmu
Ha cxemax [k. Ckuanapennu, 3. Cnandepa u 3. AHTOHMAAM
C oTorpaPrsamm, MONYUYEHHLIMM CO CTAHLUWUW, HUYEro HEe aanu:
KaHanNoB, Kak MX M306pa)kanu yKasaHHble y4eHble, Ha KOCMMUe-
CKUX n306pameHnsax HerT.

Mo-ppyromy nopoiwen K OUEHKE COOTBETCTBMS KAHANOB M
OB6bEKTOB HA KOCMMUYECKMX CHMMKAX COBETCKMI Mccneposarens
. A. Bypba. Ou cuuraer, uto «3dekT kaHanos Mapca»,
BbIAENEHHbIX C 3eMnu Npyu Teneckonuueckmux Habnogenusx, npea-
ctaBnser cobon Takoe e sABneHue, KoTopoe Habniopaetcs npu
doTtorpacdmpoBaHmnm 3emnm M3 KOCMOCA: HA MENKomaclTabHeIx
KOCMMYECKMX CHMMKax 3emnu oTtaenbHble (GOPMbl CTPYKTYPbI M
penceda He PaACcMO3HAOTCH, KOHUEHTPUPYSCh B NIMHEMHbIE 30HLI —
nuHeamerTbl. Ha kpynHomacwtabueix cHumkax Habniopaetcs 06-
PaTHasN KapTMHA: MPOTAMKEHHBLIE NIMHEAMEHTHbIE 30HblI TEPSAIOT CBOIO
LeNnoCTHOCTL, PAacNafasch Ha PAA OTAENbHbIX POPM.

. A. Bypba conocrasun kauanel Ha kapte 2. Cnandepa
c pacnpepgenexnem kparepos guameTtpom 6onee 10 km u nuHen-
HbIX dNEMEHTOB penbeda B paitoHe JPUTPENCKOro mMops Ha Koc-
MMUYECKMX M30BpaKeHMsIX, NONYUYEHHbIX aBTOMATUHECKMMHU CTaHUMUS-
mMu  «Mapc-4» u «Mapc-5». BbisBunace xopollas CXoAMMOCTb
MEM /Y BCEMU TPEMS INEMEHTAMM, T. €. IMHMM KAHANOB COBMNAAAIOT
CO CKOMMIEHUSAMM KPATEPOB UM 30HAMMU TEKTOHMUECKMX HAPYLUEeHUHA.
MecTa nepecedeHns KaHanoOB, TAK HAa3blBAEMblE€ «0a3ucChbl», COBMa-
nM ¢ yyactkamu Hambonbuwen NAOTHOCTM KPAaTepoB MM pPaspbis-
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HbiX HapyweHun. Hexkotopble kaHanbl B paioHe Tasmacus —
Sputpeickoro Mops AOCTATOYHO XOPOLWO COBMNAAAOT C rpPaHu-
LaMK OTHOCMTENBLHO MNPMNOAHSATLIX M OMYLLEHHbIX YYacTKOB, $B-
nasce, Takum obpasom, rpanuuamn 6NOKOB KOpbI.

Kpome nepeuncneHnHbix NnpeAcTasneHmi, Ha NPMPOAY MapCHaH-
CKMX KaHaNoOB CYLLECTBYIOT Apyrue Touyku 3penus. lNpegnonaraer-
Cfl, 4TO 4YacTb KAHANOB COBMAfAET C LENOYKamu KPYMHbIX Kpa-
TEPOB, MNM KpaTepHbiMM nyyamwu, Kak Ha JlyHe, unu c popmamu,
06pa3oBaHHbIMKM aKKYMYnaumein W pednsumen nNoA AeHcTBUEM
BETPa, B TOM YuUCNE C FPOMAAHbLIMM MPOTSIKEHHbIMM NECUYaHbIMM
AtOHaAMM.

3aKaHuMBas PacCMOTPEHMEe BOMPOCAa O MAaPCHUAHCKMX KaHa-
nax, MOXHO ONPEAENneHHO YTBEPXKAATb, YTO npeacTasneHve o6 mx
MCKYCCTBEHHOM NPOUCXOXKAEHUHU CrieflyeT CYMTaTb HepeanbHbim. B To
e Bpems kakon-nubo eauHOM (GOpMbl HAa NOBEPXHOCTH, KOTOPas
TO4YHO cooTBeTcTBOBana 6bl KaHanam, BblIAEeNEHHbIM paHee npu
HabnogeHUn ux B TENECKON, Ha KOCMMYECKUX w3o0bparkeHmsx
nosepxHocTH Mapca He obHapymeHo. MHOrue KaHansl mMoryT 6biTb
COMOCTABNEHbI C NIMHUSAMU TEKTOHMUECKMX HApPYLUEHUH unn npubnu-
EHbl K HMM, TaK KaK 4YacTO OHM HE COBMafAatoT TeppMTOpPHAanbHO,
a vayTt napannenbHo apyr apyry. Hexkotopbie kawansl npubnu-
3UTENbHO MOFYT BbITb OTOMAECTBAEHbI C KPYMHbIMW AONHHAMM,
AN KOTOpbLIX npegnonaraertcs (NIOBMUANbHbLIA reHesuc. JTo OT-
HOCMTCS, B YacTHOCTH, k ponuHam Apec u Tuy. Habniopaetcs
NPMYPOYEHHOCTb KAaHanoB K rpaHuuam obnacterd ¢ KOHTPACTHOM
LLBETOBOW XaPaKTEPMCTUKOM WM PA3NMUYHBIM FMNCOMETPUUECKMM NO-
noxkenuem. Ybeputenew u [0BOL O TOM, HTO C 3emnu KaHanamu
KaXXyTCH NUHENHbIE 30HblI CKOMNNEHWUS KPATEPOB U APYrUE 3NEMEHTEI
penseda.

Takum 06pa3om, KaHanbl — 3TU MHTEPECHble W 3arafouHble
(OPMBEI  MAPCMAHCKOW MOBEPXHOCTH, TaK BOJIHOBABLUIME MHOTMX
uccnepoBatenel, C pPasBUTMEM KOCMMUYECKOM TEXHMKWM MOAYyYMnM
cBOe HayuyHoe obbsicHeHue.



3amep3wKe nnaHerbl

MnaHeTsl HaxoAsTcs Ha pa3Hom paccrtosiHum oT ConHua, nosrto-
MY OHM MONY4YalOT OT HEro HEeOAMHAKOBOE KONMYEeCTBO Tenna.
Mepkypuin n Benepa — camble 6nuzkne k ConHuy nnaHeTsl M
camble Tennsble.

Tak, Ha MepKypuu B [HEBHblE 4Yacbl TemnepaTtypa nNOAHM-
maetcs go +20° C, a Ha Benepe po +500° C. bonbwoe BrnusHue
Ha M3MeHeHne TemnepaTtypbl NnaHeT okasbiBaet atmocdepa. Mep-
Kypui Haxoautcs 6avme k ConHuy, yem Benepa, ogHako u3-3a
OTCYTCTBMS aTmocdepbl B HOYHOE BpPEMS OH OXnaxpgaercs Ao
—180° C. BeHepa e, OKpPY>eHHas NAOTHbimu obnakamu, umeer
NOMOXMTENIbHbIE TEMMNEPATYPbLl NOBEPXHOCTH.

Bce tenno, nonyuaemoe 3emnein ot ConHua, M3-3@ HaKMOHA
OCM NnaHeTbl pacnpegensercs HEPABHOMEPHO Ha €e NOBEPXHOCTH.
Mostomy npunonspHelie o6nactu camsie xonogHsle. 3geck passuTa
30Ha MOCTOSIHHO MEepP3MbiX MOPOA M FPYHTOB — Kpuonutocdepa.
B CeBepHOom nonywapum Ha WMPOKWUX NPOCTPAHCTBAX CYWM C
PE3KO KOHTMHEHTAaNbHbIM KAMMATOM 3Ta 30Ha pacnpPoOCTpaHsercs
AANeKo Ha or, 3axsBaTbiBas HE TONMbKO TYHAPY, Taury, HO pae
crens B 3abankanse u Mowronuu. Mo panneim K. C. WlykuHa
(1964), kpuonutocepa 3aHumaer okono 26% BceH# NOBEPXHOCTH
cywn, a B CCCP —noutu nonosuHy (49%) Bcen Teppurto-
puM. MOLLHOCTE MOCTOSHHOMEP3MbIX MOpos B Kpuonutochepe
ymeHbluaetcs c cesepa Ha tor. Hambonbwas mouiHocTe mepsno-
Tol 8 Cubupnu 600 m, 8 CesepHoir Amepuke 400 m.

Mep3nota okasbiBaet 6onblioe BAMSHWME HE TOMLKO Ha KAumar
(xoTs cama 3aBUCMT OT HEro) U PacTUTENbHOCTb, HO TAKXKE M Ha
penved. Ana kprnonutocepsl Ha 3emne xapaktepeH csoeobpas-
HbIW naHawadTt. OTO — B OCHOBHOM PAaBHMHHAA MM rOpHas TyHA-
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pa ¢ 6onotamu, TEPMOKAPCTOBLIMM BOPOHKAMM M BMAAMHAMM
(anacet), 6yrpamm nyueHus, Mopo30BOMHbIMK TPELLMHAMM, HACTO
06pasyoMMKU NONUIOHANBHYIO CETKY.

Apyrue nnavetbl CONHEYHOM CUCTEMbI, PACMONIOMKEHHbIE OT
ConHua pganbwe, Yem 3emns, sBaAsOTCS M Bonee XONOAHbLIMM.
O6wupHas uHpOPMaLMsS B HacTosALWEe Bpems MOoNyuyeHa Ans
Mapca.

Mapc Haxogutca B 1,5 pasza ganswe ot ConHua, yem 3emns.
3To NO3BOAMAO McCnefoBaTensim ele A0 NONEeTOB aBToOMaTHue-
CKMX CTaAHUMM CUMTaTb €ro Knumartuueckue ycnoeus Gonee cypo-
BbiMU, Yem Ha 3emrne. A. U. Jlebeaunckuin u B. A. Adasbigos ewe
B 50-x rogax NpeanonoXMAM HanuuMe OTPHUATENbHLIX Temnepa-
TYP Ha NOBEPXHOCTM Mapca M BO3MOMHOE CyLLeCTBOBAHWE mep3-
notel u onegexenunn. B. [. [asbigoBbim 6Hbina npoussegeHa
TeopeTuyeckas oueHka raybuHbl npomep3aHus nnaHetsl. Mo ero
AaHHBIM, MOULLHOCTL MEP3fbIX MNOPOJ HA 3KBATOpE COCTasnaser
0,5 km, a Ha nontocax 2 km. o MHEHUIO MHOTrMX uccnegoBaTtenen,
Mep3noTa CYMTAeTCs OAHMM M3 BO3MOMXHBIX MCTOUYHWUKOB CYy-
uiecTeoBaswWwei paHblwe BoAbl HA Mapce. P. JleitoH, b. Myppe#,
M. M. ®ponoe u . H. Kartepdensa npeanonaranu, 4to meps-
nota obpasyeT cnnowHyio 30HY Mmexay nontocamu u 40—50°
to. uc. w. B 1966 r. U. . bapaHos TeopeTuuecku paccmoTtpen
BO3MOXMHble OCOBEHHOCTM NNAHETApPHOrO pAas3BUTUS MEP3NOThl
Mapca M NOAYEPKHYS, YHTO COCTOSHME MEP3NbIX MAM MOPO3HBIX
nopos AOMKHO onpeAenaTbcs PaKTOPOM PaABHOBECHS MEP3MOThl €
atmocdepHon Bnarou.

AmepukaHckue u coseTckue uccrnegosarenu — P.  Llapn,
Jox. Mak-Konu, AI. Angepcon, [I. Munton, M. Kapp u . WWa6ep,
T. Mary, P. O. Kysomun, K. . ®@nopenckuin, A. T. basunesckui

Pacriono>xeHnue nmnaHeT COJHEYHOM CUCTEMBI

Cpentee paccrosiiue ot Contua
IMnanetst "
B a HOMHYECKH
B MJIH. KM crpe:uuuuax

Mepkypwii 58 0.4
Berll:’ep:r 108 0.7
3emns 150 1
Mapc 228 1.5
Onutep 778 52
CarypH 1426 10
Ypau 2869 19
Henryn 4496 30
IMnyTon 5929 40
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M apyrme — B cBoux paboTtax paccmarpuBanu ycnoeus cCyuwi,ecTso-
BaHUs mep3noTel Ha Mapce u ee penbegoobpasytouee 3HaveHue.

Mpu paccmoTpeHWMM yCnoBui CYLLECTBOBAHWMA MEP3NOTbl Ha
nobon nnaHete BcTtaer Bonpoc o soge. Ha 3emne sopa Bbige-
nanack M NPOAOMKAET BbIAENATLCA B HACTOSALLEE BPEMS B Npouecce
KPMCTanNnM3auyMu BelectBa maHTuu. B Bupe ropsumx pactsopos
(ruppoTepm) v napa no TpewmHam OHa NOAHMMAETCS K NOBEpX-
HOCTM. YacTe ee BMecTe ¢ APYrMMMU NETYYMMM KOMMOHEHTaMMU—
A30TOM, KUCNOPOSOM, YrAEKUCNBIM ra30M M APYFMMM — HAacbILLaeT
atmocgepy. B cospemeHHon atmocepe 3emnu Boabl B pasnuu-
HOM COCTOSIHMM copepXuTca A0 2%, a yrnekucnoro rasa 0,039%.
B atmocdepe e Mapca, kak ykasbiBanocs Bbiwe, npeobnapaer
yrnekucneit ras (95%), a BoAsHbIX MAapOB OYEHb MAanNoO — AONM
npoueHTa.

Ecnu npeanonosuts, 4TO Npouecc KPUCTanNM3aumuM BewecTsa
MaHTMK Mapca TakKe COMpPOBOXKAANCH BbIAENEHUEM NETYUYUX KOM-
NOHEHTOB, TO B aTMocdepe Mapca, Kak u Ha 3emne, BOAbI KOrpa-To
morno 6biTb 3HauuTenbHo Gonbwe. Bo3moxkHO, uTO BOAA ynety-
UYMNace M3-3a HM3KOro fasneHus. B 1o e Bpems cyuiecrteosaHue
OTpMUATeNbHbIX TemnepaTyp MO3BONSET WM NO-APYromy NOAOUTH
K 3TOMy Bonpocy. Beigenstowascs u3 Hegp Mapca soga y no-
BEPXHOCTM AOMKHa 3amep3ats. Obpasytowmics cnon mepsnsix no-
POA CO NbAOM MOT CNYXWUTb CBOEro POAA 3KPAHOM, KOTOpPLIN 3a-
Aep>KMBaN MOCTYNaloLLyto M3 Heap BOAY, M Takum obpasom c Te-
YeHHMeM BpemeHu mMorna GopMMpPOBaTLCS MEP3NOTHAs 30Ha Mapca.
3TUM MOXKHO OBBACHUTL M BLICOKOE COAEPIKaHWEe YrNeKMCNoro
rasa B atmocgepe Mapca. [Mockonbky Ans nepexopa yrnekuc-
noro rasa B TBepjfoe cocTtosHue Tpebyercs Bonee Huzkas Tem-
nepatypa, Yem Ans BOAbl, TO, MOAHMMANCH CHU3Y, OH MOT NPOHMKATL
uepes mep3nble NOPOALI; 3TO Npueeno K ero u3beiTky B atmocdepe.

Mpepncrasnenne o cTpoenmn kpuonutocgepnl Mapca oc-
HOBbLIBAETCH TaK e, KaK M ANS 3€MHOM aHANOrM4YHOM 30HbI, HA
rNaBHbIX (aKTOPax — CPEAHEN BEKOBOW Temnepatype BepxHe-
ro cnos nopopj, TennonpPoOBOAHOCTM MX B MEP3NIOM COCTOSHMM
M Tennosom notoke HeAap. BelumcnenHble paHee TeopeTuueckue
3HaYeHMS CpeAHerofoBbiXx Temneparyp Mapca, AONONHEHHbIE NPs-
MbIMM M3MEPEHUSMMU, MOKA3aNM, YTO OHM M3MEHSIOTCS B 3aBUCH-
MOCTH OT wupoTel ot —29° C Ha 3keBatope Ao —93° C Ha ce-
BepHOM nontoce U Ao —88° C Ha 1oIKHOM.

BennuuHa Tennosoro notoka 6bina paccuMTaHa Ha OCHOBa-
HUM aHaNM3a COAEPIKAHUS PAAMOAKTMBHbLIX 3NEMEHTOB B MOBEPX-
HOCTHbIX nopopaax Mapca. Ha ocHosaHuu 3Tux gaHHbix P. O. Kyss-
MMH paccuMTan MOLWHOCTbL KpuonuTocdepsl Mapca, KoTopas B
HECKOMNbKO Pa3s NpPeBbIaeT MAKCMMAaNbHYIO MOLLHOCTb €e Ha 3em-
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Jlen HQO

Tasruapar (CO9 6H90)

Kuaxun COy

BOEL

Jlea COy

90

Paspe3nl BEpXHMX TOPM3OHTOB KpWonWtocepn Mapca no mepuamany (1—3).
Mo P. O. Ky3sbmuuy (1980 r.)

ne. Hanbonbwas MOWHOCTL MEP3NOTHI YCTAHOBNEHA Ha noatocax —
4,2 km, HamumeHbwas — 1,2 KM — B 3KBATOPManbLHOW 30He.

Tak Kak 3HauyeHus OTpMUATENbHbIX Temneparyp Ha NoBepx-
HOCTM M B BEpPXHEM 4acTu Kopbl Mapca nos3BonsIOT CyL,eCcTBO-
BaTb YrN€KMCNOTE B XMAKOM, TBEPAOM M rasoobpasHom cocros-
HUM, @ TaKKe TBEPAOMY NPOAYKTY B3aMMOAENCTBMA BOAbI M yrne-
KMCNOTbI — rasrmppary, orctoga cnegyer, 4TO CTPOEHME KPUOnu-
Tocepbl M ee COCTaB B 3aBMCMMOCTM OT LUMPOTBI MOTYT M3Mme-
HATbCS KAk no raybuHe, Tak u no npoctupanuo. P. O. Kyse-
MMH CuUMTaeT, 4To B 3KBaTopuanbHoi obnactm Mapca u B cpea-
HUX WMPOTax MEP3N0THAs 30HAa C NOBEPXHOCTM COCTOMT M3 BOA-
HOro nbaa, raybike CMEHAIOWErocs rasrmMApaTom, XMAKOW yrae-
KUCNOTOW M CcHOBa rasruppatom. B nonspHeix pakoHax B Bepx-
Hel YacTM 30Ha MOKET COCTOSTb M3 CyXOro nbAa MAW TBEPAOM
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YrNEKUCNOThl, HUKE CMEHSIOWENCS MMAKOW YrNeKUCNOTOM M ras-
ruapatom. Takum obpasom, kpuoreHHas obonouka Mapca paseu-
Ta NO BCEH €ro NOBEPXHOCTH M MMeET TPEXCNOMHYIO CTPYKTYpY.

B npegenax wupotHoro nosca or 50° c. w. go 50° to. w.
Habniopaetcs ucnapeHue nbAa, COAEPIKALErocs B MNOBEPXHOCT-
HbiX Nopojax BcnegcTeue geduumMTa HacbIWEHUs atMmocdepbl BO-
AsHbIM napom. [Mo3TomMy 3aecb € NOBEPXHOCTM [OMIKEH HAaxo-
AUTBECA CNOM MOPO3HBIX, T. €. XONOAHbIX CYXUX MOPOA, a Mep3-
nble NnopoAbkl, cofepialime nes, AOMNKHbI PACMNONAraTbC HECKONb-
ko Hwxe. [lna onpefeneHus NONoOMXeHMS KPOBAM MepP3NbiX MO-
poa P. O. KysbmuH ucnonb3osan crtpoeHue BbIBpPOCOB HEKOTO-
pbIX CBEXWUX METEOPMTHbIX KPAaTepoB, HaNOMMHAIOWMX Fps3eBble
notokn Ha 3emne. MossneHune Takux BbIBPOCOB OBBACHAETCS TEM,
4YTO NpPU METEOPMTHbIX B3PbiBaX MPOMCXOAMT nNnasnesue nepo-
copepialmx Nnopoj M nocnepyioliee pacTeKaHue PasKMIKEHHO-
ro marepuana BeibBpocos nNpu NafeHun €ro Ha nosepxHocTb. [o-
3TOMY NpUCyliMe KpaTepam MNOTOKOBMAHbIE BbIBPOCHLI MOryT cny-
HMTb MOKasaTenem BCKPbLITUS MEP3nbiXx NOPOA, @ 3Has rnybuny
Kpartepa, MOXHO rosopuTb M O rnybuHe 3aneraHus mepsneix no-
poa. Ha ocHoBaHuu 3TOro npegnonaraercs, 4TO B 3KBaTOpMans-
HOM 30HE rpaHMLA MEXAY MOPO3HbBIMM M MEP3NbIMKU MOPOLAMM
HaxoAuTcs Ha rnybuHe okono 350 m OT NOBEPXHOCTH; B Hanpasne-
HMM K MNONKOCAM OHa MOCTENEHHO MOAHMMAETCS, M Ha WHUpOTe
70—80° HenocpeACTBEHHO Ha MOBEPXHOCTH CYLLECTBYET ye nep.
CornacHo pacuetram P. O. KysbmuHa, B kpuonutochepe Mapca
copepxmtca 5- 10?2 r Bogel, uto noutu B 100 pas npesbiwaer
€e KONUYEeCTBO B NOA3EMHbIX NbAax 3emnu.

O cyuiecTtsoBaHuM mep3noTbl Ha Mapce CBMAETENLCTBYIOT M
pasnuuHele opmbl penbeda, KoOTOopble Ha 3emne XxapaKTepHbl
ANR 30HbI MHOFOneTHen mep3noTtbl. K HUM oTHOCsATCS mopo3oboi-
Hble TpeLLUHbl, CONUPNIOKLMOHHbIE MOTOKHU, TEPMOKAPCTOBLIE BO-
POHKM, OMON3HU U ONMNbIBUHbI.

Ha petanbHbix cHMMKax Mapca Ha ero CesepHbiX OKeaHuye-
CKMX paBHMHAX, M B YAaCTHOCTM Ha pasHuHe YTomnus, Habniopaertcs
npuYyAnNMBan ceTb TPELMH, mectamu obpasytowas nonuronel. OHu
OueHb HAMOMMHAIOT 3EMHbIE TPELMHbl, BO3HMKAIOWME B pe3ynb-
TaTre MOopo3060#HOro pacTpeck1MsaHMs nosepxHocTu B TyHape. Oa-
HAaKO MAapCHMaHCKME TpeliuHbl NO CBOMM pasmepam B [ECATKU pas
MpesBbLIWAOT 3eMHble. BO3MOXKHO, UTO rpOMagHas MOLLHOCTE Mep3-
notel B 3Tux panoHax (2—3 km) obycnosnusaetr u passutue 60-
nee KpynHeix, 4em Ha 3emne, popm. OgHAKO HE MCKNIOYEHO, YTO
npouecc Mopo30HONHOro pacTpeckMBaHMs MCNONb3yeT ye Ccylue-
CTBYIOLLME TEKTOHMUYECKME TpELLMHbI, T. €. ABNAETCS BTOPUUHLIM,
TONbKO OCJIOMHSAOLWMM rnaeHbIM npouecc. [No HekoTopomy cxoa-
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CTBY npefnonaraercs OfAMHAKOBOE TMPOUCXOMAEHUE MAapPCHaH-
CKMX M 3EMHbIX TPEWMUH, HO YTBEPXAATb 3TO ONPEAENEeHHO Helb-
39, TaK KaK Y4acTO NpW BHELIHEM CxoAacTBe hOopM MpHumMHbl 06pa-
30BaHMS MX MOryT BkiTh pasnuunbimu. Tem Bonee uto nopogas,
nogsepralroumMecs pacTpeckMBaHuioo, Ha Mapce OTAMUHbI OT 3eMm-
Hbix. Ecim Ha 3emne 310 noutu Bcerga pbixable OTNOMEHUS —
CYFNMHKM, FNKHbI, Necku, TO Ha Mapce 310 6onee naoTHLIE Nopo-
Abl: BYNIKAHMUECKME NaBbl MNM PEroONUT, MEPEKPbLIThIE MAaNoOMOLL-
HbIM 4YEXJIOM 30JI0BOM Nblau.

B koHTuHeHTanbHOM obnactu Mapca Ha CKNOHAX M Yy MOAHO-
US PSR M BO3BLIWEHHOCTEH PAa3BUTbl Wneidbl, Kakue 06biu-
HO X3PAKTEPHbL! ANS FOPHbIX MAM PABHUHHLIX TYHAPOBbLIX 30H 3eMm-
nu. Ux obpazoBaHne CBA3LIBAGTCS C CE30HHLIM OTTAaUBAHMEM Mep3-
NnoThl, HacbliWEHWEM BOAOW MOBEPXHOCTHOTO MaTepuana M Mmep-
NEHHbIM €ro TeuyeHueM nop AEWCTBUEM CHUNbI TSHKECTH MO CKAO-
Ham, uHorga coscem nonorum (1—3°). O psmkeHum martepmana
CBMAETENLCTBYIOT NPOAOAbHBLIE NMHENHbIE BOPO3Abl, TUNMUHbIE Ans
3eMHbIX KameHHbix notokos. [MofobHbie 06pazosBaHus OTMeueHbl
Ha OKpauHe KOHTMHEeHTanbHon obnactu B ropax lNpotonun u Huno-
CMPT, M B ee UEHTPanbLHOW uacTu BocTouHee bHaccenHa Dnnapa.
Mo-suaumomy, moXKHO npegnonaraTe OYEHb LIMPOKOE pPasBUTHE
3TMXx popm Ha nosepxHocTu Mapca.

K dopmam penbeda, HenocpeACTBEHHO CBA3aHHBIM C Mep3-
NOTOMN, OTHOCSTCA TEPMOKAPCTOBbLIE BOPOHKM W MNOCKME 3aMKHY-
Thle noHueHus (anackl), BO3HMKalOuiMe npu Aerpagauuu (Bbi-
TaMBaHUM) MEP3noTbl M NPOCafKe — NpoBane MNOBEPXHOCTHbIX NO-
poa. Takne obpasosaHus Habnwopatotcs 8 [lonuHe MapuHep, rae
oHu pocturaot 10 km B Auamertpe. AnaconofobHele opMmbl B
BMAE YALIEBMAHBLIX BNAAMH LUMPOKO Pa3BUTLI Take K tory ot [o-
nuHel MapuHep, Ha bocgopckoi M Dputpeickon paBHUHAX.

MHorue uccnepoeatenu cessbiBaloT ¢ mepsnoton obpasosa-
Hue ononsHen M onnbisuH B JlonuHe MapuHep. 3aech AHUWA
OTAENbHLIX AOAMH — rpabeHoB 3aHATbl OFPOMHbIMM ByrpuUcTbiMuU
maccamu ononsHen u obsanos. OcobeHHOCTAMM 3TUX Macc sens-
IOTCS NPM3HAKKM TEKYy4YeCTH B UX (PPOHTaNbHbIX 4acTsx B BuAe rpo-
MafiHbIX MOTOKOBMAHLIX s3blkoB. PacTtekaHne Mmarvepuana morno
NpPoMCXO4uTL TONLKO nop pAencrteuem Bogabl. Ho otkypa morna
B3sTbcA BoAa B jponuHax?! Celuyac ee Tam HeT, M OTCYTCTBYIOT
nNpu3HaKkK, 4To OHa Bbina Tam paHbwe. P. O. KysbmuH cuutaer,
uTo OHa Morna obpasosaTbcs B pesynbTate TasHMSA NbAAa, CKOBbI-
BalOW,Ero NopoAbl, No4 AENCTBMEM Tenna, BblAENeHHOro npu Tpe-
HMM M paspyLUEHMU OMON3AIOWMUX MACC.

Momumo copm penbeda, MMeEUWMnX CXOACTBO C 3E€MHbIMMH,
Ha Mapce nmetotcs ocobule Tunel penbeda, OTCYTCTBYOWME HA
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NMonuronanbHo-6nokoebid penbed Mapca, o6pa3zosaHMe KOTOpOro
CBS3LIBAETCH C TASHHEM MEP3NoThl

3emne, HO TaKKe CBA3aHHbIE C MEP3NOTOU. ITO «XAOTUUECKUM»
penbed u csoeobpasHble KpaTEpPbl, OKPYMEHHbIE TAK HA3bIBAEMbI-
MU «nenewKkamm».,

B BoctouHoW uyactk JlonuHbi MapuHep u ceBepo-BOCTOYHEE
ee Ha cnabo HAKNOHHOM, NOUTW MNOCKOW PABHWHE BbLIAENAIOTCSH
yyacTku penveda, npepcrasnsiowme cobon ckonneHue MHOro-
UMCNEHHBIX FPSA, XONMOB, NNOCKOBEPLIMHHbLIX Bnokos, pasgenex-
HbIX rnyBoKumM nNoHMkeHusmu — Boposnamu. Bnepssie yeupes-
wue 3TOT penbed Ha KOCMMYECKMX CHMMKAX aMepMKaHCKue yue-
Hele Jlx. Mak-Konu u M. Kapp Ha3eanu ero xaoTuM4ecKum, Tak
kak sugenu becnopspgounoe pacnonoxenue popm. Ho 3atem pane-
HeHllee u3yyeHune 3Toro penseda nossonuno P. Bunbcony u M. Mu-
KapAy BblA€NUTbL 34€Cb HECKOSIbKO 3aKOHOMEPHO OPMEHTHMPOBAH-
HbIX CMCTEM TEKTOHMYECKMX TPEeLiMH, KOTopble u pazbusaioT no-
BEPXHOCTb Ha BNOKKU C NPAMOYrONbHBLIM MM NONUIOHANBHBIM CTPOE-
Huem. OcobeHHoCTbIO 3TOro penseda sBnseTcs NpPeXae Bcero To,
UYTO MOBCEMECTHO OH PACMOJIOKEH HECKONBKO HHUIKE YPOBHS OKPY-
AIOUWEH MOBEPXHOCTHU M C HUM CBRA3aHbl CamMble KPYMNHblE AONUHBI
Mapca — Tuy, Apec u Cumya. UctouHukom Boabl npu obpaso-
BAHMW [ONMH MOTNAa CAYXXMTb MEP3N0Ta, TasHMe KOTOPOMW conpo-
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soxpanocs obpyweHuem u npocagkon nopop ¢ obpazosaHuem
nonuroHansHo-6nokosoro (xaoruueckoro) penseda.

Mouyemy npousowno 6bicTpoe TasHue mep3anoTtei! BosmorxHo,
umeno mecto obuiee notrennenue knumara. He uckntouaercsa snmus-
HME BHYTPEHHEro Tenna, KOTOPOE MOrNO BbIAENUTLCH MPM NOAHSA-
TMM K noBepxHOCTH BonbLIMX Macc marmel.

Bbilwe y)e ynomuHanoch, uto BbIGPOCLI HEKOTOPLIX KpaTe-
pPOB HANOMMHAIOT rpsi3esble MOTOKM, ObBbscHAeMble MNnasneHvem
nbAa, CoAepallerocs B NopoAax, M nocnepytoluiee pacrexkaHue
martepuana no noeepxHoctu. Kpome xkpaTtepos ¢ Takumu BbIGpO-
camu, Ha Mapce cywiecTBylOT M Apyrve Kpatepbl, 061K KOTOpbIX
CBMAETENLCTBYET O 3HAUUTENLHOM pPOnM Mep3noTbl npu mx obpa-
30BaHun. OHu kak 6bl NpunoAHATHI Ha[ OKpYIKalolWeld nosepx-
HOCTbIO M HaxoAsTcs B UeHTpe csBoeobpasHoi «nenewku». [ua-
MeTp «NeneLwwKM» Yalie BCEero MpesbillaeT AMameTp Kpatepa He
meHee uyem B ABa pasa. [lo-BuAMMOMY, 3Heprus, Bbigenstouiascs
npu YAAPHO-B3PbLIBHLIX MPOLECCax, SBASETCH MPUUUHOM TasHUS
mep3noTel. Boaa, nogHumarowascs esepx B pasapobnerHbix nopo-
f[ax, y NOBEPXHOCTM BHOBb 3amep3aeT, yBenuumBasicb B obveme,
BCNyuYMBaET MOBEPXHOCTb, M Takum OBpa3om BOKpPYr kpatepa o6-
pasyetcs cTpykTypa Tuna «nenewku». MMofobHble KpaTepb! pas-
BMTbI TONbKO Ha Mapce u otcyTcTBytoT Ha JlyHe u Mepkypuu.

Ecnu Ha 3emne mep3norta pa3suTa HEMOBCEMECTHO, NPeUMmy-
LIECTBEHHO B BbICOKMX M peXe CpeAHuX WwupoTtax, a Ha Mapce
OHa CKOBbLIBAET MOUTHM BCIO NOBEPXHOCTb, MPOHMKAA Ha 3HAUYUTENb-
Hble rny6uHbl, TO nnaHetsl, ewe Honee ypaneHHoie oT ConHuga,
pomkHbl 6biTh Gonee onepeHensimu. M pencteutenbHo, nocneg-
HMe p[aHHble, nepepaHHble B 1979 r. Ha 3emnio C¢ KOCcMMUECKOM
CTaHUMK, NOATBEPAMIM NPEACTABAEHMS O TOM, UYTO B COCTase Mo-
poa cnytHukos HOnutepa 6onbwyto pons urpaer nep. Tak, HM3-
kas cpepHsis nnotHocts Kannucro, NaHumepa, EBponel moxer cny-
KMTb [OKA3aTeNbCTBOM TOrO, UYTO 3TW MNAHETHble Tena cocTosT
M3 CMECH rOpHbIX Nopos W nbAa. MHOrue KpaTtepbl Ha NoBepx-
HOCTU [aHMMena OKpYyKEeHbl BEHLLEAMM OUYEHb SAPKUX Nydyen. YueHble
NpeanonaratoT, UTO 3TO HAaCbILWEHHbIe NBAOM NOPOAbI, BbIBpOWEH-
Hble Ha NOBEPXHOCTb NPM B3pbiBE METEOPMTOB, 06PAa30BaBLUMX
Kparepsl.

«Bospep-1» uccneposan ewe 6onee ypanenryto or ConHua
nnaHety CatypH. B 1980 r. on cotorpacdmuposan CatypH U Heko-
Topble ero cnyTHuku. Okasanocb, 4TO nej B COCTaBe 3Tux Ten
Takyke urpaer 6onbwylo ponb, cnaras HanONOBMHY MAW HAa OAHY
TpeTb Mx NOBEpPXHOCTb. M3 nepasiHbix 06NOMKOB NPEANONOKUTENL-
HO cocToAaT M Konbua camoro CatypHa. [letanbHoe usyueHue cTpoe-
HMUS 3TUX ruraHTckux rnsib nbpa — geno Gypyuiero.



MonsipHule wWanku Mapca: neg MnM yraekucnora!l

HecmoTps Ha To 4TO nonsipHbie wanku Mapca M3BECTHbI Yyxe
A8BHO, C TOrO BPEMEHM, KaK WX YBMAENW B TEenNeckon, cTpoeHue
MX M B HacTosuiee BPems Bbi3biBaeT cnopbl. benwbit user wanok
nossonseTr npegnonarats, YTO OHM cnoxeHsl nbgom. Ho kakown
370 nep? Takon ke, Kak 8 AHTapkTuae u ApkTuke!?

UHTepecHO, 4TO pa3mepsl NOASPHBLIX WAMNOK MNEPHOAHUECKH
M3MEHSIOTCS, NPMUYEM 3TO COBMNajaeT CoO CMEHOW CEe30HOB ropa
Ha Mapce. Tak, 3MMOMN WaNKu YyBENUYMBAIOTCA B pa3mepax, a
BECHOM M netom — ymeHbwatotcs. Ecnu netom wanku orpaHuum-
BatoTcs npubnusutensHo wupoton 80—85° Ha cesepe u npubnu-
3uTensHo wupoton 80° Ha tore, TO 3MMOM OHM paclIMPAIOTCS
Ao 65°, a wikHas paxe po 55°. B. lepwens, obpatuBwuin Ha
3To BHMMaHue B 1784 r., cuuTtan, 4TO NoOnNspHbIE WANKKM COCTOST
M3 CHera M NbAA, M BECHOW OHM COKPAWLAKTCA B pasmepax —
TatoT, Bbigenas soay. OaHako B 1969 r. ¢ KOCMMUECKOMN CTaHUMMK
6bINM nonyuyeHbl AaHHbIE, YTO MONASPHLIE LWANKKM COCTOST HE M3
06bIYHOrO BOAHOrO, @ M3 CYXOro NbAa — 3amep3lUen Yrnekuc-
notel. TemnepaTtypa MaTtepvana MONSPHLIX WAaMNOK OKasanack
oyeHb Hu3kon —125° C — kak pa3s TakoMW, NPpM KOTOPOM NPOMCXO-
AWT KOHAEHCAauvs YrieKucnoro rasa.

CocTae nNonsipHbiX Wanok, no-sugumomy, Gonee cnoxHein u
U3MEHSeTCs B 3aBMCMMOCTM OT ce30HOB. PaboThl coBeTCKuX wmc-
cneposatenen HO. B. Anexuna, U. B. 3akuposa, A. T. basunes-
ckoro u K. . dnopeHckoro nokasanu, 4TO B COCT3BE MONAPHbIX
WanoK ecTb u obbluHbIN nep, M Cyxoil, cocToawMin M3 3amep3wen
YyrNeKMCNoThl, a8 TaKKe nef NPOMEXYTOYHOro COCTaBa — rasrug-
pat. CooTHOweHMe 3TUX TPex COCTaBHbIX 4HacTeW B MONAPHBIX
LWAanNKax MeHseTcs OT ce30Ha K ce30Hy. OceHbiO C MOHMIKEHHEM
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Temnepatypbl Ao —73°C npoucxoAMT BbIMOpPaXKMBaHMe NapoB
BoAbl M3 atmocdepsl u obpasoBaHue YCTOWUYMBOrO CHEroBOro
NOKPOBA, COCTOSLLEro U3 BOAHOTO NbAa. ITOT NOKPOB pacnpocTpa-
HAETCH K IOTY M NOMMTCS Ha NOBEPXHOCTb OKEAHMUYECKOW PaBHMU-
Hbl, Ha nec4aHbie POPMBbI, KpaTepbl, OAHAKO He MepeKpbIBaeT MX
MONHOCTLIO B CUNY CBOEH O4YEHb HEe3HAYMTeNbHOM — BCEro A[0NM
MMUINMMETPA — MOLLHOCTH. 3MMOMN MNPKM fanbHeWWeM MOHWIKEHMH
Temnepatypbl obpa3yeTcs cHauyana rasruapart, KOTOPbLIH elie npu
6onee Huskon Temnepatype —148°C pasnaraetcs Ha TBepable
yrnekucnoty u Bogy. C nosbilleHMem TemnepaTypbl 3TOT npouecc
umeeT obpaTtHbii xoA, u BecHoW yxe cHosa obpasyetcs nep
M3 TBEPAOHM BOAbI; NETOM C MNOBbILWIEHWEM TemnepaTypbl OH ne-
penper B rasoobpasHoe coctosHue, MUHYs Muakyro da3sy. Kak
pe3ynbTar 3TOro npouecca Habnopaetcs ymeHbileHue pasmepos
NONSPHBLIX LUAMNOK.

Pasmepbl nonspHbix wanok Mapca HeoguHakosbl. CeBepHas
wanka Heckonbko Bonbwe toxHoin. Ee guametrp paseH 1 000 km,
Torpa kak toxHow 700 km. lMpepnonaraertcs, uto abcontoTHas
BbICOTa lOXKHOW nonspHon wanku Ha 1—2 km Bonble cesepHoOMn.

MonsipHble WanKM HECKONLKO CABMHYTLI OT nontocos. OcobeH-
HO 3TO XapaKTePHO AN HXHOW MONSPHOM LUAMKKM, KOTOpas BCs
pacnonaraertcs B CTOPOHE OT reorpaguueckoro nonioca. C yuem 3to
cesizaHo! Ha 3emne ueHTp AHTApPKTMAbLI TaKKe CMeLlLeH, XOoTs
HEHAMHOTro, OT OXHOro reorpadMyecKkoro nontoca, a UeHTP
CesepHoro JleaosuTtoro okeaHa He COBNafaeT C ceBepHbIM reorpa-
puueckum nontocom. [Mo-BMAMMOMY, MNPHUMHON 3TOTO KaK Ha
3emne, Tak M Ha Mapce sBnseTcs HepaBHOMepHoe pacnpepene-
HME MAaCC C PasfNMYHOW CUNOW TSIKECTM BHYTPM NNaHeTbl B 3aBM-
CMMOCTH OT €e BPALLEeHWS M M3MEHEHMS BO BPEMEHM MONOMEHUS
MarHMTHbIX MOJIKOCOB.

Ecnu paccmartpuBath nonspHeie wanku Gonee BHMMAaTEnNbHO,
TO OBHapYXMTCS MHOIO MHTEPECHbIX, NOPOM HE COBCEM MOHATHLIX
fetanen u ocobeHHocTen. Ha noBepXHOCTM cCeBepHOM LIAMKM
Habnopaetcs ABa KynonoBuAHbIX B3AayTus BeicoTon oT 200 ao
1000 m. Ouu pasgensiorcs CeBepHbIM KAaHbOHOM — LUMPOKOWM
(ao 10 kM) AonuHOM, Npopes3alolien NONSPHYIO LIAMKY B AMaro-
HanbHOM HaNpPaBNEHWMM M NPMYPOHEHHOM, MO BCEH BEPOSATHOCTH,
K TEKTOHMUYecKOoMy HapyuweHuio. KynonosmaHoe nogHstue Habnto-
A3ETCS M Ha IOXKHOM nonspHow wanke. Yto oHu cobo# npeg-
CTaBASAIOT — MOKA He SHCHO. JTO MOFyT 6bITb M TeKTOHMYecKue
Kynona, u noanefHble BynKaHel, Kakue Habniopatotca B Ucnau-
AWM, M MPOCTO BBLICTYNbI OCHOBaHMs, obnekaembie NbAOM, Kak
B AHTapKkTuge.

MpumeuatenbHOM OCOBEHHOCTLIO MAPCHMAHCKMX MNONSIPHBIX LWa-
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nea COy+ nea H20 (mano
COy; NEA-TA3THAPAT (MAJIO)

NMpepnonaraemuie
30HanNbHOE CTPOEHHE M
€OCTaB MONSPHLIX WAanokK
Mapca B nepuog ux
Haubonbuiero passuTHs
{3umor). Mo KO. B. Anexmuny,
M. B. 3akupoBy u ap.
(1977 r.)

MOK SIBASIOTCA CNMPANibHbIE KOHUEHTPUUYECKME NIMHUM MAM MONOCHI,
XOpOLWO BbIAENSIOWMECS CBOMM TEMHbIM LBETOM Ha obuiem
6enom oHe nosepxHocTu. C OfHOMH CTOPOHBLI OHM KaK Bbl cxoAaT-
Csl B LEHTPE, & C APYrOd — OHM PACXOASATCA, ONUCLIBAS PAL OKPYXK-
HOCTeW BOKPYr 3Toro ueHTpa. OcobeHHO OTUETAMBO 3TU NUHUM
BbIpaXKeHbl Ha CEBEPHOM NONSPHOMN Lanke, umetrowen 6o6nswyto
nnowaAb No CPaBHEHUIO C HOXHOM. 3A4€eCh BLIAENAIOTCA ABA LEHTPA
C pPa3sBUTbIMK BOKPYF HMX KOHUEHTpuUYeCKummu nonocamu. flonroe
BPpEMS MCCNEAOoBaTeNu CNOPMUAM, SBNRIOTCS NM OHW YCTYMamu unu
TpewmnHamu. [laxke ecnam 6bl CylULeCTBOBaNM MHOrOUYMCIEHHbIE
TpewmHsl uan Tporu, Kak npeanonaran . Kartc, TemHele nonocel
npeactasnanu 66l oTsecHble Mx cTeHkn. Korpa TemHsle nonocel
ysupenu Ha poTorpacdmsx Bonbluero paspeleHus, oKasanocs, 4To
3TO He YTO MHOE KaK MHOTOYMCAIEHHBIE YCTYNbl M3BUNUCTOM (DOPMBI,
B uenom obpasylouime KOHUEHTPUUECKM OKPYrAyto CTPYKTypy
wanox.

M3 uero coctosT 3T TeMHbIE YCTyMbl, NOYEMY OHM OTAUYAIOTCS
ot 6enoi NoBepxHOCTM LWANOK M KaKk oHu obpasosanucek? Ha Bce
3TM BONPOCHI TPYAHO OTBETMTL OAHO3HAYHO, M MCCRepoBaTenNM
npepnaraoT pasnuuHsle obbscHeHus M runotessi. Tak, Hanpumep,
[A. Katc B 1973 r. npeanonomn, 4To TeMHbIN UBET NONOC OBBACHS-
erTcs TasHMeM 3arpsa3HeHHOro NbAa MONSPHOM LWAMNKM Ha CKAOHAx
IOHOM 3KCNO3MuMKM, Nonyuyaowmx Bonblwe Tenna No cpasHEHMIO
CO CKNOHaMu ceBepHOM 3Kkcnosuuumn. Bcneactene 3toro Ha cknoHax
obHarkaeTCs BbITamBatoUwiMin 06NOMOUHBLIN MaTepuan, aHanoruyHbIN,
NO-BMAMMOMY, MOPEHE BbITaMBAHWMSA Ha 3EMHbLIX NEeAHUKaX.

B Tom >xe roay b. Myppe# npeanonoxun, uto Ha nonlcax
PasBUTbl MHOrOYMCAEHHbIE CNOUCTbIE NOBEPXHOCTH, coCTosWME U3
BOAHOrO NbAA MAM TBEPAOW YrNEKWMCNOTbl M CHMAMKATHOW Nbinm,
a BO3MOMHO, M3 UX cmecu. YCTynsl, B KOTOPbIX obHamaeTcs 3TOT
maTtepuan, npeanonoxurensHo BbipabotaHsl BeTpom. Obpaszosa-
HUE CNOMUCTbIX NOBEPXHOCTEN MOMHO CBSI3aTh C U3MEHEHUEM HaKNo-
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Ha nonspHon oc Mapca. Bokpyr
KaXQOro HOBOrO MOMAOMXEHUS NO-
ntoca o6pasoBbIBANMUCHL CNOUCTbIE
OTAOXKEHMS.

MNopobHas Touka 3peHus Bbi-
ckazaHa A. XammoHagom. Tem-
Hbl€ M CBETNble NONOChI OH CBA3bi-
BAeT C HaNM4YMEM MMM OTCYTCTBM-
€M fiblnn B MCTOpUM POPMMUPOBaA-
HUS MAPCHMAHCKWUX MONSPHbLIX LWa-
nok. B cootesetctBumn ¢ 3TUM Tem-
Hbl€ NOMIOCbI COCTOSAT M3 NbiM, a
csetnbie — w3 nbaa. B Hactos-
uiee Bpems BoNbLWKMHCTBO yyeHbIx
noppepikmsaer 3Ty runoresy,
npupaetr en 6Gonbwoe 3HaveHuwe
Npu BOCCTAHOBMIEHWUM KAMMATHUUE-
CKMX YCNOBMMH, CYUW,ECTBOBAaBLUMX
Ha Mapce paHble. KoHueHTpm-
4YecKoe CTpOoeHue YCTYMnoB, X Bbi-
nyknas pyroobpasHas ¢opma B
nnaHe oOb6bACHAETCS BAUSHHEM
BpPALLEeHMS NNaHeThbl.

Ha npoucxoxpaexne yctynos
HeT eAuHOM TOouykMu 3pexus. [lo-
BUAMMOMY, OHO CBSI3@HO C KOMN-
NeKCcom nNpoueccoe — 3pPO3uu
BETPOM M paspylleHus noj BO3-
AEeNCTBMEM uYepeayroLMXCS Npo-
LLeCCOB TasHMSA M 3amMep3aHus OT-
NOMEeHun U nbaa.

Takum obpaszom, mapcuan-
CKME nonsipHble LWAanKM COCTONT
M3 nepecnamBaHus NbiNM M Nbaa,
obpa3sytoumx KPynHble NNacTUHbI.
Anuna nnactuH gocturaer 300—
500 km. Kaxxpas nnactuHa umeer
TEMHbIM (PPOHTANbHLIK YCTYyn M
cseTnyto nosepxHocTb. KpyTtusna
yctyna ot 4 po 12° a ceetnas
nosepxHocTb nonoro (1—2°) wa-
KIOHEHA B MPOTMBOMOMNOXKHYIO
cTopoHy. U3-3a acummeTpuuHoro
CTPOEHMS NNAacTHH B none-

CeBepHas nonspHas wanka

Mapca
Ceernbie NATHA — nepj, TemHbie
nonockl — 30510Bbl€ OCaAKM,

obraxatoumecs B ycrynax
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peyHom npodgmune oHu o0b6pasyloT KyscTtoobpasHsie dopmbi®.
Kaxpas takas nnactuHa coctout ma 10—20 u Gonee menkux Tem-
HbIX M cBeTnbix cnoes MouwHocTeio 20—30 M, npuaarowmx
ycTyny xapaktep necTHuubl. Obuias MOLWHOCTL TaKOM NNACTHHbI
pocturaetr 1 km.

MnacTuHel rpynnupyloTcs B Heckonbko cepuit. Ha cesepHom
M IOXHOM nNOAKCax MX BbigenseTtcs no udetoipe. Popmuposa-
HMe TaKux cepui obBbACHRETCSs Tem, YTO ocCb BpaweHus Mapca
Ha npoTskeHun nocnepumux 10 MAH. netT morna nepemeatbcs
BCNeACTBUE BHYTPEHHMX TEYEHWW BELLECTBA B MAaHTUM, BO3MOXKHO,
CBS3aHHbIX C BYJIKAHMYECKOMW aKTMBHOCTLIO. OKONO KaXA[Oro Takoro
NONIOXKEHUS OCU B CEBEPHOM M IOXKHOM MOASPHbIX PalOHaX Morna
dopmupoBatbCcs cepus nnactuH. Konuyectso cepuin — uyeTsipe B
KaXAOW NONSPHOW MAapPCHMAaHCKOMW LilanKe — BbI3BANO y HEKOTOPbIX
MccnepoBatenen BONPOC: a HeNb3s NM CBS3aTb MX C onefeHeHuem
Ha 3emne?! Kak u3eectHo, Ha 3emne BblgenseTcs yeToipe Camo-
cTosTenbHbix onepeHeHus. M ecnu Ha Mapce passuTbl TakKe
yeTbipe NeAHWMKOBLIX CEPMM, TO MOMKHO 6bino 6bl, Kak cuuTaeT
B. U. WWmypatko, npeanonoxuts obuwyio Ans HUX MNPUUUHY —
He NnaHeTapHble, a rnobanbHble, KOCMMUECKME UIMEHEHHUS KNMMATA.
Bo Bcsakom cnyudae, no cTpoeHuio wanok /Mapca MoxHo npegnona-
raTe UMKNMYHbIE M3MEHEHWUS €ro KNMMaTa, CBs3aHHble C M3MEHe-
HMEM KONMYeCTBa NOCTynalwLliel CONHEUYHOM 3IHepruM, BAUAIOLLEH
Ha uMpKynsuuio aTmocdepsbi, obpasosarne BeTpos u T. 4. b. Myp-
pPer B 3TMX UMKIMYECKMX M3MEHEHMsX npepnonaraet nepuoasb!
8 51000 netr u cBa3biBaeT ¢ HumK ob6pa3zosBaHue OTAENbHBLIX
nnactuH u Bonee npoponkMTenbHble NEpuOAbLl B 2 MINH. neT, B8
TeyeHne KOTOPbIX MOrAM CHOPMMPOBATLCS CELMM NNACTHH. TaKMM
obpasom, BO3pacT NonspHbix Wanok Mapca mosxeT BuiTh OTHOCH-
TENbHO MOJNIOAbIM — HECKONbKO [ECATKOB MMNNMOHOB net. To,
4YTO Ha NOBEPXHOCTM NNACTMH MOYTM OTCYTCTBYIOT Kpartepbl, B
KaKoOK-TO mepe nopaTeepxpaeTr 31o. OfHaKo BO3PaCT MNOASPHBIX
Wwanok moxert BbITh 3HauMTensHO ApesHee. B cBa3u c 3Tum cneayer
COnoCTaBNsThL BpemMsi 06pa3oBaHMs NONSIPHBIX LLAMNOK He C YeTBep-
THMYHBLIMU OnefeHeHUsIMM 3eMNK, YKNaAblBaloOWMUMKCS B nocneg-
Hue 1—0,6 mnH. neTt, a ¢ Hauyanom Bonee gpesHero onepgeHeHus
AHTapKTUAbI.

* Kyacra — aCHMMETPHYHAas BO3BBILIEHHOCTD B BUAAE I'PAABI C NMOJIOTHM CKJIOHOM, COBMa-
JarOLHM C YTJIOM NMaf€HHUs IIaCTOB, H KPYTBIM CKIIOHOM, CPe3aloLIUM MJIaCThbl.



3aragku Beuepbl

Benepa — Hawa 6nwkaiiian cocenka. Ee pasmepsl, macca u nnot-
HOCTb nopof 6nu3kmu K 3emHbIM. BmecTe ¢ Tem ee marHutHoe none
noutu B Tpu pasa cnabee, yem Ha 3emne. Benepa oueHnb mepnex-
HO BpALLL@eTCs BOKPYr CBOEM OCHM B HanNpaBneHuu, obpaTHoOM Bpate-
Huio 3emnun. [flaBneHne Ha ee nosepxHoctn gocturaet 10 mnH.
Ma, a temneparypa okono +500° C. Ha Bbicote 49 km Hap nnaHe-
TOW NPOCTMPAeTCs MOLLHLIN cnok obnakos. DTum He ucyepnbi-
BatoTcs 3aragku Benepbi. OcTaBanuch HescHbIMM A0 NocnegHero
BPEMEHM TaKKe npuuMHbl pe3koro obeaHenus ee artmocdeps!
BOZIOW, MEXAHM3M YyparaHHbiXx BETPOB Ha BbicoTax okono 60 km,
cTpoetHue ee penbeda, COCTaB CNaraloLiMx Nopoa M T. A.

Tenepb, 6Gnaropaps NNAHOMEPHOMY M3YUYEHMIO NAaHeTbl Co-
BETCKMMM YUEHbLIMM, MHOTME €€ TailHbl PACKPbLITHI.

B oTtnuume oT Apyrux nnaHet 3emHOW rpynnsl, ulydenue Be-
HEPbI C MOMOLLLIO TENECKOMNOB OKAa3anocb HEBO3MOXHbIM. Beab
ewe M. B. flomoHocos, Habnopas 6 uons 1761 r. npoxoxpaenue
nnaHetsl no Aucky CoONHLE, YCTEHOBMA, YTO OHA OKPYXEHAa «3HaT-
HOIO BO3AYWHOW atmocdepoi, Takoson (nuwb 6b1 He Gonblueto),
kakosa obnusaeTtcs okono Hawero wapa 3emHoro». [loatomy po
nocnefHero BpeEMeHu NPEeACTaBNEHUS O CTPOEHMM MOBEPXHOCTH M
cocTaBe ropHuix nopos Ha Benepe ocraBanuck runotetMuyeckumm.
Mpu 3Tom HekoTOpble uccnepoBaTenu NPUXOAMAM K aHTacTuye-
ckum noctpoexusm. flpepnonaranocs, Hanpumep, 4TO B aTmMo-
cpepe Benepsl morytr obpaszosbiBathcs yrnesogopoabl. B 3Tom
cnyuvae, Mo MHEHUIO amepukaHckoro yuveHnoro M. Xowna, Benepa
AonmxHa 6biTh NOKpbITa okeaHom HedTu. B gpyrom Bapmante po-
NycKanockL, 4TO B aTmocdepe MOryT CO3[aBaTbCA CNOMHLIE MO-
nekynsbl, 6nM3kMe K TeM MNacTMaccam, KOTopble nosy4valoT B 3a-
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BOACKMX YCNOBMAX, @ NOBEPXHOCTb NNAHETbl BLICTNIAHA CNOEM Npu-
poaHoro nnactuka. Mo MHEHMIO amepMKaHCKOro wuccnegosatens
E. 3nuka, Ans BeHepbl xapakTepHbl CUMbHLIE NbinNbHble BypM, HUM-
HME CNoM aTMOCgepsbl HacbIWEHb! NbiNbIO, 4TO cnocobeTeyeT noa-
AEPIHAHMIO BbICOKOM Temnepartypbl. B atom cnydae nosepxHocTb
Take pomxHa 6biTb NoOKpbITa cnoem nbinu, NopobHo TOomy kKak
3TO npepgycmartpusanocs «neinesow runoteson» T. Nonaa ans Jly-
Hbl. [laxke He BepuTCs, YTO BCE 3TO BCepbe3 obcympaanocs ee
coscem HepasHo. Ho, utobbl ybeautncs, pgoctarouHo obpatutbes
K KHure M. Yunnna «3emnsn, JlyHa m nnaHeTei», KOTOpas 8 pyc-
ckom nepesoge 6uina uspana 8 1967 r. MopobHbie npepcrasne-
HMA 3anevyaTtneHbl M B KpacoyHom anbbome «lnavetnr Conueu-
HOM cucTembl», onybnukosanHom B MNpare 8 1963 r. Dtor ansbom
nogrotosunu udewckue wuccneposatenn WM. Cagun w Jl. Mewex,
coyeTas XY[OXECTBEHHbIW BbIMbICEN C HAay4HbIMM NPEACTaBIEHM-
smu. Ha BbipasutensHbix, SpKMX neMnsaxax u3obpaieHsl KpacHO-
Batble ckanbl, npubnukaowascs neinbHas 6yps, BynkaHuueckune
KpaTepbl C O3epaMM KMMAWEN CEPbi, MPAYHblE MOPCKME NPOCTO-
pbl, 4Yaxnsie nobern pactutensHocTM Ha bGeperax. Ha atux new-
3a)ax nonyumnu otobpareHue BCE OCHOBHbIE TOUKM 3PEHMS Ha
NPMPOAY MNOBEPXHOCTH, AOMNYCKABLIME 3[E€Cb YC/OBUS BJIAXNHOIO
KNMMaTa C pasBMTMEM OpraHudeckoro mmpa, 6nuskoro k naneo-
30McKkOMYy Ha 3emne, cyxon 6e3BOAHOM NYCTbIHWM MAM OKeaHuue-
CKMX MPOCTPAHCTB.

B 1961 r. 6b1n npoussBegeH 3anyck NepBOro KOCMMYECKOro
annapata B8 crtopoHy Bewnepbi. CraHums «Benepa-1» npowna Ha
pacctosvuu mervee 100000 km ot nnaHertsl. «Benepa-2», crap-
tosaswas 8 1965 r., npubnusnnacek K nNnaHeTe Ha paccTosHue
24 000 km. 1 mapra 1966 r. «Benepa-3» ycnewHo pocturaer no-
BEPXHOCTM NNaHeTbl.

CraHums «Benepa-4» coseplmna mexnnaHetHoe nyTewecT-
sue B 1967 r. Ee cnyckaemblit annapaTt nnaBHO MOrpy3mncs B ar-
mocdepy nnaHeTbl ¢ Nomouwbio napawtoTta. beinu npounssenes!
M3MEpeHns TemnepaTtypbl, AABREHMS M COcCTaBa armocdepsi. B
1969 r. k Benepe 6binn oTnpasneHsl ctaHumn «Benepa-5» n «Bene-
pa-6». Mx cnyckaemble annapaTtbl NpoBenu 30HAMPOBaHME aTmocge-
pb! Ao BbicoTbl 20 kM Hag TBepAOM NosepxHocTeio. B 1970 r. cnyckae-
MbIM annapart ctaHuun «BeHepa-7» cosepliMn MArkyto nocagky Ha
nnaHety. B reuernne 23 MMHYT nocne nocaaku ¢ Hero NOCTynanum cur-
Hanbl ¢ uHpopmaumen o pabore npubopos. B 1972 r. Ha nosepx-
HOCTb MNAHeTbl COBEPLUMA MATKYIO MOCAAKYy CNyCKaemblW annapat
craHumn «Benepa-8», ¢ kotoporo B teueHne 50 muHyT nocrtynana
BaXXHas MHpOpMmaums.

Buigatowmummnca poctmkeHnsmu B m3yuyeHun Benepol o3Ha-
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meHosanca 1975 r. [ise craHumm «Benepa-9» u «Benepa-10» 6bi-
v BhiBEAEHbI HA OPBUTHLI MCKYCCTBEHHLIX CMYTHWMKOB 3TOM MnaHe-
Tol. Ux cnyckaemsble annapartsl NNaBHO OMYCTMAMCHL HA8 MOBEPXHOCTb.
C oboux annapatos B TeueHue 53 u 65 MMHYT nocTynanu naHo-
PaMHbie TeNeBU3UMOHHbIE M30BparKeHnss MECTHOCTH M ApPYras Hayu-
Has uMHpopmaums.

B 1978 r. uzyuenue BeHepsbl 6bINO NPOAOMKEHO CTAHLMSMM
«BeHepa-11» n «Benepa-12», koTopble AOCTUrAM NOBEPXHOCTH HOMK-
Hee obnactu bera. Hakoneu, B 1982 r. craHumu «Benepa-13» u
«Benepa-14», coseplumB MSArkyto NocafKy Ha MOBEPXHOCTb Mna-
HeTbl, MO3BONMAM OCYLLECTBUTbL LIENLIM KOMMNEKC HAy4HbIX Mccne-
AOBaHMM, B TOM uucne Bypenue u oTbop rpyHTa Ans xumuue-
ckoro onpo6osaHus. B pesynbrate BbIAAIOWMXCH MCCNEAOBaHMH,
BoinonHeHHbIx AMC cepun «BeHepan, Ha cmeHy runoteszam npwm-
WM cTporuMe Hay4Hble AaHHble. [MosBuMnack BO3MOXHOCTL NPMMOA-
HSTb 3aBECy 3arafiloMHOCTM HEKOTOPbLIX ABNEHMM HA NnaHere.

B HacTosiuiee Bpems MOXHO YxKe ONpPefeneHHO rOBOPHTL
O cocTaBe BeHepuaHckoin atmocdepsl. Kak npegnonaranock paHb-
e, OHa COCTOMT M3 yrnekucnoro rasa — Ha 97%. Kpome Hero
B KonuuyecTBe okono 3% npucytcteyeTr asoT. [lonu npoueHTos
NPMXOAATCS Ha MHEPTHbIE rasbi (rnasHbiMm O0Bpazom aproH), Kuc-
nopof, cepoBOfOPOA, CONSHYIO M MNABMKOBYIO KMCNOTbI, BOASHbIE
napbl U HEKOTOPbIE APYrHe 3NEMEHTHI.

FpomaaHoOe KONMUECTBO yrnekucnoro rasza B atmochepe Be-
Hepbl CBS3bIBAETCH B OCHOBHOM C BYJIKAHMUYECKON AEATENbHOCTBIO.
M Ha 3emne npu u3BepIKEHMM BYNKAHOB B aTmocdepy Bbibpacsi-
BaeTcs yrnekucnoln ras. [epuoguueckne M3MeHEHMs KnNumata Ha
3emne, NpPUBOAMBLLME K ONEAEHEHWSIM, HEKOTOPbIE Yy4eHble CBS-
3bIBAIOT MMEHHO ¢ KonebaHuMem cofepIKaHus Yrnekucnoro rasa
B atmoctepe 3emnu. Ha Benepe yrnekucnas atmocdepa cosga-
eT cBoeobpasHbli «NAPHMKOBLIH 3(EKT», HE MPOMYyCcKas B KOC-
MMUYECKoe MPOCTPAHCTBO TEeNnoBoe u3nydeHue nnaHeTtbl. Boamoxk-
HO, 3TMM OBOBACHAIOTCS BbLICOKME TEMMNEPATYpPbl y MOBEPXHOCTH
nnaHeTsl, gocturatowme 470° C.

Ocobbiit nHTepec Bbi3bIBaOT 0bnaka BeHepbi, NTONHOCTLIO CKPbI-
BalOUME ee MOBEpPXHOCTb OT HabniogeHns ¢ 3emnu. OHu Haxo-
AATCS Ha BbicoTe okono 49 km u gocturaroT mouwHocT 20 Km.
Mo paHHbIM coBeTckux uccnepoBatenen Jl. B. Kcandomanutw,
M. 4. Maposa n A. [l. Ky3abMuHa, aHanu3npoBasluMX AaHHbIE, MNO-
nyyeHHele cTaHumamu «Berepa» u «lMnonep-Benepa», obnaka nme-
IOT cnomcToe cTpoeHue. BepxHss uyacte obnakos, no-suAumoOMmy,
COCTOMT M3 KamnefNeKk CEPHOM KMCNOTbl, @ B CPEAHEN M HMIKHEH MX
4acTax, Mo BCEeM BEPOSTHOCTH, NpeobnapatoT conm CONSHOM KMC-
NOTbl B BUAE KPMCTaNNMUECKMUX YacTud,.
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P3AMONOKAUMOHHON CheMKM M M3IMEepeHHs BucoT ¢ AMC

OTmeuaeTcs CnoXHas AMHAMMKaA aTmocdepbl M ABMIKEHMUS
obnakos. Mo-BMaAMMOMY, CYLLLECTBYIOT MOLULHbIE MONASPHLIE BUXPH
M NpoOCTO cunbHble BeTpbl, Hambonee WHTEHCMBHLIE Ha BbICOTAX
6onee 40 km. Y nosepxHOCcTH nnaHeTsl BeTpbl cnaboie. DTm 06b-
ACHAETCS M OTCYTCTBME MbiIM B MECTax MOCAAOK CMyCKaeMmblix an-
napartos ctaHuui «Benepa».

M3-3a pa3BuTHS MOLLHOM aTMOChEPbl €AMHCTBEHHbIM HafeM-
HbIM CPEACTBOM AMCTAHUMAOHHOFrO M3y4YEeHMUS MOBEPXHOCTM OCTaer-
cs 30oHAMpoBaHne. C NOMOLLLIO Ha3eMHbIX paguoTeneckonos 6Bbi-
NN M3yyeHbl NPMIKBATOpPManbHas MOMOCA M OTAENbHbIE YYaCTKW
Anametpom 1500 km. DkcnepumeHTsl NO pagmokapTuposaHuio Be-
Hepbl Bbinu BbINONHEHBI €O cTaHumi «BeHepa-9» u «Benepa-10».
OTtpaxkeHHble OT NosepxHOCTH BeHepbl curHansl NPUHMManNUCh 3em-
HbIMKM paguoTeneckonamu. Mpu 3Tom 6bINO yCTAHOBNEHO HECKONb-
KO MPOTSKEHHbIX YCTYMNOB B FOXXHOM MOMYLIAPHH, BbITSHYThIX B LIM-
POTHOM HanpPaBfEHWMM HA HECKONbKO COTEH KMJIOMETPOB MpPH Bbi-
cote Ao 3 KMm.

PapuonokaumoriHas cbemka Benepbl 6bina ocyuiectsnexa ¢
amepukaHckoro cnytHuka «luoHep-Benepa». Paspewenue 31ux
paanonsobpaxkeHnin nopsaka 30—50 km. (o AaHHBIM paguono-
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KALWOHHOIO 30HAMPOBAHMS, BbIMOMIHEHHOrO CO CMYTHWMKA, COCTaB-
neHa kapTva, oxearvbiBatowas 839% nNOBEPXHOCTM NNaHeTbl, MeXAy
75° c. w. u 63° 0. w.

AanHeie o penbede BeHepbl nossonstoT BbIAENMTL HA €€ no-
BEPXHOCTM HU3MEHHOCTH, Npepfctasnsiowme cobon BnaguHbl, xon-
MMCTbIE PaBHMHbLI M FOPHbIE MAacCHUBbI.

HusmeHHOCTH, pacnonoleHHble HMIKE CpeAHero ypoBHs nna-
Hetbl (6051 km) Ha 1—2,5 km, 3aHumaoT 16% ee nosepxHOCTH.
Onu obpasytoT gBe Wupokue [yroobpasHbie NONOCbi BNaAUH, pac-
nonoxeHHble No obe cTOpoHbI 3KBAaTOpPa M CONpPMKAcalOWMecs CBO-
MMY BbINYKNbIMM 4acTAMM NOUTM MO Hynesomy mepupamuaHy. OuHu
MMEIOT CcrnakeHHbin penbed u cnabo HacbIWLEHbI KONbLEBBIMM
CTPYKTYPaMH MMMAKTHOTO MPOMCXOMKAEHMS, YTO YKA3blBAET Ha OT-
HOCHMTENbHYIO MONIOAOCTL penbeda.

Xonmuctele paBHuHbI 3aHMMatoT 609% nosepxHocTu. Ux runco-
meTpHyecknit ypoeeHe He npesbiwaetr 500 m ot cpeaHero ypos-
Hs nnaHetbl. OHM OTAMUAIOTCA OQHOPOAHON OTPAXKATENBHOW CNO-
cobHocTeio B pagnoamnanasone. OcHoBHbIMKM opmamu penbeda
ssnsoTcs Hebonbwme rpsgbl, xonmbl M 3anaguHbl. [osepxHocTb
PaBHMH OCNOMHEHa 6OoNblIMM UYMCIOM KONbLLEBLIX CTPYKTYp-Kpa-
Tepos, AuameTpbl KoTopbix gocturaior 400—600 km, a raybuHa
200—700 m. Y HeKOTOpbIX CTPYKTYP HaMEHAlTCS LEeHTpanbHble
FOPKM, YTO NOATBEPIKAAET UX MMNaKTHOe npoucxoxpaeHne. OTHO-
cuTensHO Mmanas rnybuHa KpaTepos BMecTe CO cnefamu paspy-
weHus csupetenscrsyetr o6 ux apesHocTu. OTUETAMBO BbIpAKEH-
Hble KPYMNHble KpaTepbl NoAyuunn HammeHoBaHus Jluza, MenTHep,
Cancgo u EBa. MHOrouncneHHsl menkue Kparepol guamerpom 150—
200 km u rnybuHon B nepeble cOTHM meTpos. Hanuuue Ha nosepx-
HOCTM XONMMCTLIX PaBHMH GONBLLIOrO YMCNA CMABHO Pa3PYLUEHHBIX
APEBHUX KPAaTEpoOB faeT OCHOBAHWE COMNOCTABASATb MX C APEBHWUMM
KOHTMHEHTanbHbIMM obnactammu JlyHsl u Mapca. B npegenax KoH-
TMHEHTaNbHbLIX PABHWUH MPAKTMYECKM HET KPYMHbIX WLMTOBLIX BYfKa-
HoB. Mckntouennem moxer 6BbiTb ropa Xatop, OAHAKO ee BynKa-
HMYEeCcKas NPMPOAA €elle CTPOro He YCTaHOBNEHa.

BosBblweHHble paioHbl oxBaTbiBaloT 24% nosepxHOCTH, 06-
pasys u4eTbipe M3ONMPOBAHHBLIX FOPHbLIX CTpaHbl: 3emns Mwrap
u 3emns Adpogutbl u obnactu bera u Anbda. 3emns Mwrap
npeacrtasnser coboi MNaro, OCNOKHEHHOE FOPHbLIMH COOPYIKEHM-
smu. Ero Beicota 3—7 km Hap cpeaHum yposHem. [Mnato umeer
¢OpMy LWHMPOKOro OBana, BbITSHYTOrO B LWMPOTHOM Hanpasne-
HumM Ha 2000 km. OT cCMeXHbIX paBHWH OHO OTAENEHO KPYTbIMM
ycrynamu. OTHOCMTENbHO BBIPOBHEHHbIW Y4acTOK B npefAenax 3em-
nn Uwtap nonyuun HassaHue nnato Jlakwmu. Mnato obpamneno
ropammu AkHbl, ®Ppeitn u Makcsenna. B ropax Makcsenna sape-
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rMCTpUpoOBaHa BbICLLIAs TOYKA NNaHeTsl, Bo3sbilWwalowascs Ha 11,8 km
Haf CpefHMM YPOBHEM M Ha 9 KM HaA NPUMMbLIKAIOWEW K ropam
mecTHecTbio. Ha BocTouHOM cknoHe rop Makcsenna pacnonoxeH
kpatep anametrpom 100 km u ranyburon 1 km. [ins Hero npepgno-
naraetcs BYNKAHWUYECKOE NPOMCXOXKAEHHE.

3emns Adpoanutbl Mmeer (GOpMy LUMPOTHO OPHMEHTMPOBAH-
Horo osana npotskeHHocTbio 1500 km. Ee BepwmHbl nogHumaroT-
ca Ao 9 KM Hap cpefHMM ypoBHem. MO pafMOacTPOHOMMUECKUM
HabnogeHusam B npepgenax 3emnu AGpPOAUTbI BbIAENEHBI OKPYr-
nole noaHsaTusA. Mx nonepeunuk coctasnsetr 700 km npu BbicoTe
HaZ OKpYXalolWen MeCTHOCTbIo 6—8 KMm.

O6nactb bera npepcrasnser coboi mepuAMOHANbHO OpPMEH-
TMPOBAHHOE MOAHSTHE BLICOTOM 5—6 KM HaAA CPEeAHMM YPOBHEM,
yBeHUYaHHOe ABYMS KPYMHbIMM LUMTOBbIMK BYAK3IHAMM — FOPaMHM
Pen n Tenn. OgnH n3 BYNKAHOB MMEET OTHOCMTENLHYIO BbICOTY
5 km, a B nonepedHuke okono 700 km. Ha ero sepuwmuHe Haxo-
AMTCA Kanbaepa AuameTpom okono 90 km. DTOT BYNKaH NO CBOMM
pasmepam npesbillaeT Benuyanwmi synkaH Mapca — Onumn, oa-
HaKO YycTynaer emMy no BbicoTe. AMEPMKAHCKME MHcCneposartenu
P. CayHpepc u M. ManuH npeanonoXunu, UTO BEHEPMAHCKHE
BYfIKAHbl HE MOryT OblTb CAMLIKOM BLICOKMMM M3-3a Bonbliero,
yem Ha Mapce, 3HaueHUs cunbl TsHKecTu Ha nnaHeTte. Kpome Toro
Ha BeHepe akTMBHO [ONKHO NPoOMCXOAMTL paspylieHuwe penbeda
noa AeNCTBMEM XMMMUYECKOrO BbIBETPMBAHMA M3-38 BbLICOKOro CO-
AEpXaHUsa B aTMocepe KUCIIOT M APYrMX aKTMBHbLIX KOMMOHEH-
TOB.

O6nacts Anbga npepactasnser coboi nogHsTHE BbICOTOM
1800 m Hag cpepHum yposHem. OHO OTAMUAETCS 3HAUYUTENBHOM
M3PEe3aHHOCTLIO B CBA3M C passuTmem cybnapannenbHbix pasno-
MOB.

CyAmuTb O TEKTOHWYECKOW NPMPOAE BO3BbIWEHHLIX Oobnacremn
BeHepbl cnepyeTt ¢ yyeTomM MONIOQOCTM M 3HAUMTENLHOM pacune-
HEHHOCTM pasBUTOro B MX npegenax penbeda, OTCYTCTBUS ApPEB-
HMX KPYMHBIX Pas’pylUEHHbIX KPaTePOB MMMNAKTHOrO MPOMCXOXKAEe-
HMUS, MPUYPOUEHHOCTH K HUM BCeX Hambonee KPYMHbIX LMTOBBIX
BYJ/IKAHOB, SIBHOM CBS3u C PUGTOreHHbIMM CTPyKTypamu. Bce 3to
AaeT NONHOE OCHOBAHME ANS CONOCTaBNEHMS BO3BbIWEHHbIX 06-
nactei BeHepbl c TekTOHO-BynkaHuueckumM nogHATUAMM Mapca
Mapcupa u dnusun.

B ueHTpanbHOM uYacTu nnaHeTbl MPOCNEKMBAETCA LENbid psg
TpelwmH, obpasyoMX PUPTOBYIO CUCTEMY, MMEIOLLYIO, BO3MOM-
HO, rnobanbHbiM xapaktep. B nnave pudrosas cuctema, no paH-
HbiM A. M. HuKMWMHA, HANOMUHAET OrPOMHBIN TPEYTrONbHUK, OpM-
€HTMPOBAaHHBLIM C BOCTOKA Ha 3anaf, OCHOBAHME KOTOPOro pacno-
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noxeHo toxkHee noaHstns bera. B wupotHom Hanpasnenuu pud-
ToBas cuctema BeHepbl npotvsrusaercs spone nopgHatus Adpo-
AuTbl Ha pacctosHue cebilwe 20 000 km.

HecmoTps Ha passuTue puPTOBOM CUCTEMBI, MOXHO Npeano-
NOMMUTb, UYTO B UENOM NO cpaBHeHuto c 3emnen u Mapcom ko-
fMUECTBO pa3pbiBHbIX HapylueHuin Ha Benepe moskeT 6biTb MeHb-
we. M3-3a MepneHHOro BpPaWEHWs NNaHeTbl M Manbix 3HAYEHWH
cun Kopuonuca Ha HeW, NO-BMAMMOMY, HE TaK MHTEHCHBHO pas-
BMTAa CMCTEMAa MNNAHETApPHOM TPEeLMHOBATOCTH.

O6 OCHOBHbIX 3Tanax TEKTOHMUYECKOM SBOMIOLMM MOMHO Cy-
AnTb ucxopas u3 ocobeHHOCTENW CTPYKTypbl nosepxHocTu Benepsl
C YYEeTOM AaHHbIX CPaBHMTENbHOM nnaHetonoruu. [epsoHayans-
HO BO3HWKNA APEBHSS KOPA KOHTMHEHTaNbHOro TWMNA, MCNbITaBLIAS
MHTEHCUBHYIO meTeopuTHyto Bombapauposky. Mo aHanorum c Jly-
HOM, 3TOT nMpouecc 3aBepluncs NpumepHo Ha pyb6exe 4 mnpa.
net. MospHee obpasoBanuck BNaAuHbI, BbiNOnHeHHble Hasanbra-
MM, TaK XK€ KaK M Ha APYruX NNaHeTHpIX Tenax 3eMHOW rpynnbl.
Haubonee monoabimm TEKTOHMHYECKMMM SNEMEHTAMM SBARIOTCA TEK-
TOHO-BYfNKaHMUYEeCKME MOAHATMSA, YBEHYaHHble, KaKk M Ha Mapce,
FUraHTCKUMM LLMTOBbIMM BynkaHamu. bynem Hapestecs, uvo, B
otnnume oT Mapca, 3TM BYNIKaHbl ellle HE NPEKPAaTHAM CBOeH aKTUB-
HocTu. B aTom cnyuae nonyuar obbscHeHne ocobeHHOCTM cocTaBa
atmocdepsl BeHepbl u koHueHTpauus monHui B6Gnu3m BynkaHos,
csexxecTb 0HNOMOUHOro marepuana M pPasBUTHE KPYTbIX CKIOHOB
86nu3mu nogHsaTus bera c ero 4YeTKo BbIPAXKEHHBLIMU KPYMNHbIMK
BYNKaHamM.

Onpepenetxne coctasa nopop BeHepsbl cTano BoamoixHbIM noc-
fle NOCafoK Ha ee MOBEPXHOCTb CMYCKAeMmbiX annapartoe CO CTaH-
uum cepum «BeHepa», Ha KOTOpPbIX 6blNM YCTaHOBAEHbI Famma-
cnektporpacgbl. OHM nposoAunu aHanus COAEPIKAHUSA B TPYHTE
€CTECTBEHHbIX PAafMOAKTMBHbLIX 3MEMEHTOB: YpaHa, TOPMA M M30-
Tona kanusa. Tun nopopabl B mecTe MOCaAKM CNycKaemoro anna-
pata AMC «Benepa-8» no cogepixaHuioO pafUOaKTHBHbLIX 3NEMEH-
TOB OKasancs 6nM3KMM K 3EeMHbIM rpaHuTam, B paloHax noca-
Aok «BeHepbl-9» u «BeHepbl-10» — k 6azanbtam. Cnyckaembim
annapatom crtaHuun «BeHepa-10» 6bina onpegeneHa NAOTHOCTL
rPYHTa C MOMOLLLIO PAAMOAKTUBHOro nnotHomepa. OHa okasanach
2,7 r/cm®, uTOo nonHOCTLIO NOATBEPAMNO AaHHLIE PAAMONOKALMH.

MpocmoTp nocnefHux naHopam NNaHeTbl U Pe3ynbTaTbl XMMM-
YeCKVX aHaNM30B NOPOA, MO MHEHWUIO COBETCKUX YUEHbIX, NO3BO-
NS0T NPUATH K 3akntoyernuto, uto Ha 70% ee nosepxHOCTbL cno-
MeHa ppesHerwmmmu 6asanbTamu, aHanoru KOTOpbIX Ha 3emne
obpasytotrca Ha rnybuHax 60—80 km. MNpepBaputensHble AaHHble
XMMMUECKOro aHanu3a Nopof YKasblBaloT, YTO B paWOHe NOCaAKu
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craHuun «BeHepa-13» 3aneraer nopopa, npetepnesBwas xumuye-
CKOe BbIBETpMBAHME M OTBEualowas Mo cocrasy nenumutosomy ba-
3anbTy. 3TOT TMA rAy6uHHbIX 6a3anbToBbLIX MNOPOA C BLICOKMM CO-
AEPIXKAHMEM KAanWs M MarHus BCTPEYAETCSH B 3EMHbIX YCNOBMSAX
AOCTATOYHO PeAKo. A NOPoOAa, U3yYeHHAs B PaioOHE NPU3emneHus
ctaHumn «Benepa-14» u npepcrasnsrowas coboin toneutosbin 6a-
3anbLT, pacnpocTpaHeHa Ha 3emne [OBOMbLHO LWMPOKO.

Ans u3yuyeHus cTpoeHus NOBEpXHOCTH 0coBeHHO MHOro patot
TeneBU3MOHHbIE MNaHOPaMHble W306paxeHus, nepenasaemble €O
cnyckaemblx annapatos. Tak, cnyckaemblii annapar craHuumu «Be-
Hepa-9» nepepan m3obpaxeHnme MOBEPXHOCTH CEBEPO-BOCTOHHOM
okpauHbl obnactn berta. Ee nosBepxHOCTbL NMOKpbITa KPYMHLIMKM OCT-
poyronbHbiMM KamHsimKu. MNonepeyHmMk cambix KPYMHbIX M3 HUX CO-
crasnser 50—70 cm npu Boicote 15—20 cm. OHu umetor popmy
NNAacTMH CO CTYMEHUYaTbiIMM OTKONamMu. Mexay KamHsMM MoBepx-
HOCTb MOKPbITA CBETNbIM MENIKO3EMUCTbIM maTepuanom. Ha or-
AENbHbIX KAMHSX BUAHBI TEMHbIE MATHA, HAaNMOMMHAIOWME SUYEN Bbl-
BeTpMBaHMA. AMnapar HaxOA[MTCS Ha CKJIOHE KPYTM3HOW OKONo
30°. CknoH MNOKPLIT KaMEHUCTON ocbinbto. OcTpble rpaHu ockon-
KOB CBMAETENbLCTBYIOT O TOM, YTO OHM OBpasoBanuck coBcem He-
A3ABHO M HE MOAJBEPraAMCb 3HAUMTENbHLIM Pa3PYLUEHHUSIM.

Cnyckaembli annapart crtaHuun «Benepa-10» cosepwun no-
CafiKy K tOro-socToky ot obnactu bera, npumepro B 2000 km ot
MecTa Mocaflku CrycKaemoro annaparta cravuuu «Benepa-9». Ou
nepepan nsobpaweHue MecTHOCTH, npeacTasnstowen coboin pos-
HYIO KABMEHMCTYIO NycTbiHio. KpynHblie rabibbl MMetoT nonepevHmnk
6onee 3 M, MOKPLITbI TEMHbIMM ASTHAMM, OTBEYaOW MMM Yrny6-
neHusm TMna suen BbiBeTpusaHus. KamewHble rabibbl norpye-
Hbl B TeMHbIH rpyHT. [nbiba packonota tpewmHamu. o obauky
OHa HAaNMOMMHAET 3EMHbIE MAarmaruuyeckue nopopbl, noasepriume-
CSi 3HAUYUTESNbHBIM U3MEHEHMUSM.

Ha naHopamax obnactu Beta, nonyueHHbix co ctaHumui «Bewe-
pa-13» u «Benepa-14», otuetTnuBo m3obpakeHbl KpynHble rab6bl
CKanuCTOW CAOMCTOW MNOPOAbl TEMHO-CEPOrO LBETa C SYEWUCTOM
noBepxHocTbto. MMpocTpaHcTBo mexmAay rnbibamu MOKPLITO MeEnKo-
3epHucTbiM BypoBaTo-uepHbim matepuanom. OTcyTcTBue 3amer-
HbIX BTOPMUYHbIX M3MEHEHMH M3YUYEHHbIX MOPOA MOXET CBMAETENb-
ctBoBatb 06 ux monogom sospacrte.

OueHb uHTepecHo pelwanacb npobnema ortbopa rpyHTa Ha
craHumsx «Benepa-13» u «Benepa-14». Kak pacckasbisaer B. J1. bap-
CYKOB, cneuuanbHble rpyHTo3abopHble ycTpoMcTBa npou3senu OT-
60op npob nopop, 3aTem MEexaHM3Mbl NOAAYM FPYHTA Nepepany mx
BHYTPb repmeTtunuHbix otcekos. Mpu atom 6bin npoussepen cbpoc
Temnepatypbl otobpaHHbix npob ¢ 457° po 20—30° C, a pasne-
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Hus —c 10 mnu. Ma pgo 10 teic. Ma. Mocne 3toro npo6el 6binm
noAaHbl B MPUMEMHbIE Kamepbl PEHTreH-MNI0OPECUEeHTHbIX aHanu-
3aTOpPOB, KOTOPblE ONPEAENUAN B HUX COMEePIKAHME OCHOBHLIX NO-
ponoobpasyroumx xmmuueckux snemeHtos (OT HATpus A0 Kene-
3a) M nepefanu nonyuyeHHbie cnekTpsl Ha 3emnio. BeposTtHo, uto
coctaB atmocgepbl BeHepbl He mOXKeT He OKasblBaTb BAMSHWUSA HAa
nopoabl €e NOBEPXHOCTH. DTOT Bonpoc 6bin paccMoTpeH coser-
ckumu yuenbimu B. JI. Bapcykosbim u B. M. Bonkosbim. OHu ucxo-
AMAM M3 HOBEWLUMX [aHHbIX O PAa3NMuUMAX B COCTaBe BOCXOAALLMX
M HUCXOASLWMX NOTOKOB nogobnauHoi Tponocdepsl. Hucxoasume
NOTOKM COAEPIKAT MOBbLILEHHbIE KOHUEHTPAaUuuMM BOASHOrO napa u
cepy. B cocras BOCXOAsUMX NOTOKOB BKAKOUAOTCS rasoobpasHeie
NPOAYKTbI B3aUMOAENCTBUS rasoB C FOPHbIMM NMOPOAAMH, 8 TaKKe
rassl rnybuHHOro npowmcxoxpeuns. PacueTbl nokasanu, 4TO nNpwM
B3aMMOAEHCTBMM HUCXOASLMX NOTOKOB Tponocdepsl ¢ 6asansTa-
MM BO3HMKAIOT MMPUT, aHrMAPMT M amdubonbl, Toraa Kak B cnydae
BOCXOASALMX NOTOKOB O0Bpa3ytoTcs TONbKO NUPUT M aHruapuT. MNpu
3TOM NOPOAbI TMNA rPAHMTOB HE AOMKHLI MCMbITEIBATL CYWLECTBEH-
HbIX nNpeobpasosanuin. OAHAKO aBTOPLI CNPABEANMBO 3ameuvaloT,
4YTO BeNMUMHA TAKOro POAAa XMMMUECKOro BbIBETPMBAHWUA HE MO-
weT 6biTb HAAEKHO OnpepeneHa, NO3TOMY HESCHO, NOKPbITa Niu
BeHepa cnnows M3MEHEHHbIMM MOPOAAMM MMM TONBKO TOHKMMH
NOBEPXHOCTHBIMM MJIEHKAMM.

N3yuenue Benepbl npopgomkaercs. B coorsercteum ¢ npo-
rPAMMOM UCCNEeAOBAHUMM KOCMMUYECKOro MNpPOCTPAHCTBA M NnaHer
ConHeuHon cuctemsbl B uioHe 1983 r. 8 Coserckom Corose ocy-
wecteneHsl 3anycku AMC «Bewnepa-15» u «Benepa-16». Obe
CTaHUMM aHANOrMuUHbl NO KOHCTPYKLMM M Ha3HauyeHuto. MNoner gsyx
CTaHLMMK AACT BO3MOXHOCTb NPOBECTH HE3ABMCMMbIE KOMMNEKCHbIE
M3MepPEeHUs HAA PasnuuHbiMKM paioHamu BeHepsl ¢ opbut muckyccr-
BEHHbIX CMYTHMKOB 3TOW NAaHeThI.

Kaabit HOBbIM pe3ynbTaT maydyeHus nnaHet npubnurkaer Hac
k 6onee rnybokomy nosHaHuto 3emnu, M B 3TOM CyULECTBEHHAas
POfib NPUHAANEIKNT AOCTHIKEHUSM COBETCKOM Hayku, Bnarogaps ko-
TOpbIM NPEACTABMAOCE BO3MOXKHbIM PAaCKpbITb HEKOTOPbLIE TaMlHbI
Benepbl.



Mouemy nnanersbl AaCMMMETPHYUHDI

B cambix pasnMuHbIX OTPAacnfAXx €CTEeCTBO3HAHUA CeHYac LWHUPOKO
MCMOJIb3YeTCS YYEHME O CMMMETPUM KaK METoAe MO3HaHUA QYH-
AAMEHTanbHbIX 33KOHOMEPHOCTENW B CTPOEHMM W IBOJNIIOUMM Ma-
Tepum Ha BCEX YPOBHSX €€ OpraHu3auuu — oT (PU3MYEeCcKux no-
nei u 3nemeHTapHblx 4actuiy, Ao BcenenHo#n B uenom. Passutue
YUYEHMS O CMMMETPMM, aCMMMETDHUKM M AnuccummeTpum (paccTpoen-
HOM CMMMeETpMM) CBA3aHO npexpae scero ¢ mmeHamu E. C. depo-
posa, M. Kiopu, B. U. BepHaackoro, A. B. LLly6nukoea. Hac 6yaer
MHTEpeCcoBaTh MPUMOXKEHWE 3TOFO yuYeHus K pelieHuto rnobans-
HbIX TEeKTOHMuYeckux npobnem. B cTpykType nutochepel 3emnm
OTYETANBO MPOSABAEHbI MPU3HAKM CMMMETPHMM M ACUMMETPHH, KO-
Topble TpebytoT cBoero obbscHeHus npu oBoCHOBaAHMM Tex MM
MHbIX reoguMHamuueckux mogenei. Mo3Tomy MOXKHO rosopute O
TEKTOHMYECKON CHMMMETPMU M ACMMMETPUM KAK O BaX(HbIX CBOM-
CTBax BHELWHMX reocep, NOABEPIKEHHbIX TEKTOHMUECKUM Aedop-
Maumam. XapaKTepHbIMM NPUMMEPamMM TEKTOHUUECKOW CMMMETPHUU
SBASIOTCS CPEAMHHO-OKeaHuueckue xpebrtbl (Mam ux PparmeHTsl),
pudpTOBLIE CTPYKTYPbl, HEKOTOPLIE FEOCHMHKAMHANLHO-CKNAAYaThIE
30Hbl. Ho B rnobanbHOM acnekte 3emMns TEKTOHMUECKU acMMMeT-
puuHa. ACMMMETPHMIO NpuaaeT ei BnaguHa TUXOro okeaHa, 3aHu-
MaloLLas Ha nnaHete OrpomHyto nnowags. Bnonwe onpaspaHo
obocobneHue Ha 3emne ABYX CErMEHTOB: TMXOOKEAHCKOro u npo-
TMBOMOJMIOKHOTO emy — ATNaHTHMYECKOro.

BosHukaeT BONpoOC: B 4Yem e npuumHa rnobanbHoM TekTo-
HMUECKON acCMMMETPUM 3eMNMn M KaK 3Ta rnasHeMwwas ocobeHHOCTb
B CTPOEHMM YBSA3bIBAETCH C CYLLECTBYIOLLMMM FEOTEKTOHMUECKUMMU
KOHUENUUAMU M C HOBEULUMMM [aHHbIMM O CTPOEHUU APYruX nna-
HeT 3emHoOM rpynnsl u JlyHbi?
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TnobanbHas acummetpus 3emnu obHapykueaeTcs npu pac-
CMOTpEHUHU ee B reorpaMuyecKkom, OKEAHOTPA(PUUECKOM U TEKTOHM-
yeckom acnekrtax. OTuetnuso obocobnsercs TuxookeaHckas nnaxe-
TapHas aenpeccus co cpepHen rnybuHON oKono 4 KM, 3aHMMmalo-
was npumepHo '/; obuwein nnowanu nosepxHoctv 3emnu. Oua
obpamneHa rupnsHAAMM OCTPOBHLIX AYF M FOPHLIMM CKNAafUaThbi-
MM CUCTEMaMM OKPauH KOHTHMHeHTOB. [lanee B rnybb KOHTMHEH-
TOB nexar ppeBHue nnatrgopmei. C okeaHorpaduyeckux nosu-
UMA MOryT BbiTb BNONHE OTHETNMBO BbIAENEHbI KOHTMHEHTaNbHbIE
n okeaHuuecxkue nonywapus. [pu 3Tom nnowaab aksatopuu Tu-
xoro okeaHa cocrtasnser okono 180 mnH. km’ unu nonosuny
nnowaan Bcero MwupoBoro okeaHa. B TekToHuueckom acnekTte
AHO Tuxoro okeaHa — 3TO npexAe BCEro OrpoOMHAas 4acTe nna-
HeTbl, NUIIEHHAs TaK Ha3blBaEMOro rpaHutHoro cnos. loa aHom
UHauickoro okeaHa M ATNaHTMKM TaKOro cnos Ttake Het (3a
MCKNIOHEHMEM CPABHMTENbHO HEBONLLWIMX YYACTKOB — MMKPOKOH-
THMHEHTOB), HO nNnowaab 6e3rpaHMTHOM KOPbLI B LLENOM 3HAUMTENb-
HO MeEHblue,

TuxookeaHckyto BnaguHy obpamnser OQHOMMEHHBLIN TEKTO-
Huueckumn nosic. OcobBeHHOCTLIO Nosca ABNAETCS CTPYKTYPHAS CBA3b
ero KpynHbIX 3NEMEHTOB ApYr ¢ Apyrom. Monydaercs TekToHMue-
ckoe Konbuo, cMblkarowee Asuto u CesepHyto AmepHuKy C OQHOM
cTopoHbl M AscTpanuio, AHTapkTHay u FOxHyo AmepuKky — c Apy-
rou.

MHTepecHO, YTO MHOrMe KOHTHMHEHTanNbHblE OKpPauHbl Tuxo-
OoKeaHCKOW obnactu yxme 6binM NPUMOKEAHUUYECKUMM 30HamMM No
KpaliHel# mepe munnuapf net TOMy Ha3afd. ITO OTHOCUTCS K KOp-
aunbepam CesepHoin Amepnkun, Boctounon Asctpanum, HOro-Boc-
TouHoro Kutas. CuxoTa-AnuHb BbIn 30HONH OCTPOBHLIX AYr M Kpae-
BbIX mOpen B cpegHem naneosoe. Yro kacaetrca AHg HOxHoM
AMepuKH, TO TYT NPpHMOKeaHMUYecKas 30Ha BbISBNAETCS ANS Me30-
301. JllobonbiTeH u apyroi dakt. OkasbiBaeTCs, YTO B rEOCHHKM-
HanbHO-cknapyatbix obnactax TuxoOoKeaHCKOro mnosica NPOMCXO-
AMT OMOJIOKEHME BPEMEHM TEKTOreHe3a OT BHYTPEHHMX ero uac-
TeW K Kpalto OKeaHa.

Bce ato BmecTe cospaer snevyarneHne o6 ycToMuuBoCTH BO
BPEMEHM M B NpoCTpaHcTBe THXOOKEAHCKOro MOABMIKHOrO nosca.
Ho sonpoc okasbisaetcs 6onee cnoxHeim. Ha nepudepun orpom-
HOM OKEaHW4ECKOM BMafMHbI E€CTECTEEHHO OXXMAaTb MNOCTOSHHOEe
nposiBNeHne BbICOKOAKTUBHBIX TEKTOHWUYECKMX, MarmaTHueckux,
CEeHCMMUECKMX M CEAMMEHTALMOHHLIX Npoueccos, NoaobHbix co-
BpemeHHbIM. Pacwudposate mMx Ans reonoruyeckoro npownoro
ynaetca He Bcerpa. OcHOBHas nNpuuYMHa — B KPYMHbIX nepemelle-
HusAX nutocdepHbix naut. CyuwecTeyet mHeHue o gpeide AscTpa-
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3emnsa

Jlyna

TexkroHuyeckan acummerpua 3emnmu, Mapca u JlyHo

Kpacubm NMOKA3a8Hbl KOHTUHEHTANbHLIE CErMEeHTbl NAAHEeT, CUHMM — OKEaAHHUYEeCKne
CEermMeHTbl

num v HOmuHoi Amepukn Ha 6Honbwoe paccrosHue. BepositHo,
npoucxoguno u pasukenue CesepHon Amepukn B8 cTOpoHy Tuxo-
ro okeaHa. Bpems 3Tux nepemeuieHmit HECKONLKO pasnuuHoe, oa-
HaKO B OCHOBHOM OHO YKNafblBaeTCs B PAMKW Me30308 M Kanu-
HO305.. COOTBETCTBEHHO CTPYKTYPHbIM niaH TMXOOKEAHCKOro Kpy-
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roporo nosica CKommnaHoBancs B8 3To Bpems. Bce e ana nony-
Konbua, pacnonoxexHHoro 8 CesepHOM nonywapuu, NaneoTeKTo-
HMYECKME DPEKOHCTPYKLMM BO3MOXKHbI BMAOTbL AO MO3AQHEro f[o-
kembpus. Tem cambiMm AOMNONHUTENLHO NOAYEPKWMBAETCS rNaBHas
TEKTOHMUYECKAs aCMMMETPHS HaleHn NAaHeTbl.

Urak, 3emne ceoicTBeHHa rnobanbHas CTPYKTypHas HeO[HO-
poaHocTb. B ee npegenax obocobnsercs cermeHT, BKAKOHAIOLLMHA
Tuxuit okeaH um obpamnstouimin ero TUXOOKEAHCKMI TEeKTOHMue-
CKMM MOSC, XapaKTEPM3YIOWMIUCA BbICOKOM CTEMNEHbLIO MNOABMIKHO-
CTM M npoHuuaemoctn nutocdepsl. M apyroi cermeHt — rae co-
CpefoToYeHbl BCE APEBHME NNaTdOpPMbl, Fr€OCHHKIMHANbHO-CKNAaf-
yaTble nosica (ux pasgensiowme) M BTOpHUHblE OKeaHbl. M3 Takoro
NPOTMBONOCTaBNEHUS crefyeT, uto obe 3Tu 4acTM AONKHbI Bbinn
Pa3BMBaTLCA OTAMUYHBIMM NYTSAMM YPE3BLIYAMHO ANMTENBHOE BPEMS.

HeoxunpgaHHoe nopteepikAaeHue TaAKOMY B3rnsgy npuwno B
pesynbTtate ulyueHus JlyHbl.

Do toro kak JlyHa 6bina mccnepoBaHa € MOMOLLLIO aBTOMa-
TMYECKMX MEMNNAHETHbIX CTAHUMM, CYLLECTBOBANA FMNOTE3a O TOM,
4to Ha ee obpatHoi ctopoHe mmeertcs OxeaH AHTMNOAOB, MO
aHanorum ¢ OkeaHom Bypb Buammon cropowsl, u B uenom Jlyna
obnapaer cummetpuen. epsble e CHUMKM OBPATHOM CTOPOHbI
JlyHbl nokasanM, YTO eCTEeCTBEHHbIN CMYTHUMK 3E€MNM TAKKE acHMMm-
MeTpuueH M pasfensercs Ha ABa PasfiMyHbIX MO CTPYKType cer-
meHTa. MNonywapue, obpaweHHoe k 3emne, xapakTepuayertcs pac-
NPOCTPAHEHMEM NYHHbIX MOPEM, TOrAa Kak Ha obpartHon cropo-
HEe MOpeHl MOYTH HeT M Tam MNPOCTMPAEeTCs MaTepuMKOBas NoBepX-
HOCTb, YCE€SHHasi MHOIOYMCNIEHHbIMM KpaTepamu.

Bnaguuel Okeana Bbypb M nyHHbLIX MOpel CKOHUEHTPMPOBAaHBI
B CEBEPHOMW 4YacTh BMAMMOTO nonyiuapms. Tak e, Kak u Ha 3emrne,
OHM BbINONHEHbI 6aszanbTamu. B uenom nposensercs aHanorus B
CTPOEHMM BMNAAMH NYHHbIX MOPEN M 3E€MHbIX OKEaHWYEeCKMX Bna-
AnH. MpumeuatenbHo, uyto BnaguHbl Ha JlyHe 3aHMmaloT npumep-
Ho !/3 yacTh ee nosepxHOCTH, UTO BnM3KO K COOTHOWeEHMIO TUxO-
OKeaHcKoro M ATnaHtuyeckoro cermeHtoB 3emnu. Paguonoruue-
ckuit Bo3pacT 6a3anbToB, BEINOAHSAIOWMX BNaAUHbI JIyHbl, NOKasbi-
Baet, uto Ha JlyHe rnobanbHas TEKTOHMUYECKAs AaCMMMETPMUS BO3-
HUKNA elLe Ha PaHHMUX CTaAMAX €e 3BOJMIoOLMM.

FpaBuTaLMOHHbIE M CEMCMMUYECKME AAHHbIE MOKA3afnuM HEeOAHO-
POAHOCTL B CTPOEHMMU KOpbl M maHTum JlyHbl. B npepenax okeanum-
YECKOro CErmMeHTa MOLLHOCTE KOPbl COKPAalLeHa A0 BEJIMYMHBLI MO-
paaka 60 km, Torpa kak ans obpartHon cTOpOHbI JIyHbl C KOHTH-
HEHTanbHbLIM CTPOEHWEM Aonyckaercs tonuwmHa kopel B 100—
150 km. Mpyu 3ToM MowHOCTL 6a3aNbTOBOrO BbIMOMHEHWUN AYHHBLIX
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MOpeH OUEHHBAETCS BENMYMHOM BCEro B HECKONbKO KMIOMETPOB,
uto npubnumxkaetcs k mouwHocT 6asanbTOBOro cCnos okeaHwde-
ckon kopbl Ha 3emne. B npepenax okeanuueckoro cermenta Jly-
Hbl OTMEYEeHbl AHOMAanbHO BbLICOKME CKOPOCTHM MPOARONBLHLIX CEH-
CMHUYECKMX BOJMIH, YTO MOMHO OBBACHUTL BO3ALIMAHMEM KPOBIM
MaHTMM, KaK 3TO MMeeT MeCTO Ha 3emne noj OKeaHMYECKMMMU
BRagMHamm.

Mocne nonydenus nepsbix ¢oTtorpacdpuin obpaTtHOM CTOPOHBI
JNlynsl ¢ nomowsio AMC «JlyHa-3» B 1959 r. 6binu BbiCKa3aHbl
pasHble coobparkeHus O NPHUMHAX aCMMMETPMM BMAMMOTO M 06-
pPaTHOro MONyWapui eCTECTBEHHOTO cNyTHMKA 3emnun. U3secTHbIk
coBeTckui acTpoHoM A. A. Muxainos AoKasan HECOCTOATENbHOCTb
runotes, obbscHAOWmMX acummeTpuio JlyHbl Bo3gencTemem 3emnm.
Tak, rpaBuTauUMOHHOE MPMTSIKEHUE 3EMNHM, Bbi3blBalowee TeepAble
npunuebl B NyHHOW KOpe, Ha BMAMMOM cTopoHe Bcero Ha 0,5%
6onbwe, yem Ha obpartHoi ctopoHe JlyHbl.

OpHako B npownom, korpa 3emns u JlyHa 6binmn cbnmkens!,
npunusHoe Bo3gencTene 3emnmn 6bino ropasgo Gonee 3HaumTens-
Hbim. Pacuetbl nokasanu, uto npu pacctosHum JlyHer ot 3emam,
cocTaBnsiowWem OAHY TpeTb OT COBPEMEHHOro, rpasMTauMOHHOEe
BO3AENCTBME Ha BMAMMOM CTOpOHe morno 6uite B 10 pas Gonsbiue,
uyem Ha obparHom nonywapum JlyHbl, @ NPM COKpPALLEHMM PaccTOs-
HMS 4O OAHOW AECATOW 3TM pasnuuusa Bospactanu B 10 TeiC. pas.
FpaeutaumonHoe BospgencTene 3emnun fomkHO Bbino cnocobertso-
BaTb CO3[aHKIO0 rnobanbHON TEKTOHMHYECKOM acMmmeTpum ¢ op-
MHPOBaAHMEM OKEAHMUECKOrO CErMeHTa MMEHHO Ha BMAMMOM CTO-
poHe.

FpasutaumoHHoe Bo3feincTBMe 3eMNM HECOMHEHHO NPOSBAS-
NIOCb Ha Cambix pPaHHux ctaguax dopmuposanusa JlyHbl, ycunusas
ee nepBMUHYIO HEOAHOPOAJHOCTb, a Takwe obpasosaHne 6onee
MOLUHOMN KOpblI Ha OBpPAaTHOM CTOPOHE, YTO COrnacyercs C xapak-
TEepOM rPaBMTALLMOHHOTO nons.

B cnyyae cBsi3u acuMmMmeTpHmM C pas3BUTUEM CUCTEMDbI 3emns —
Jlyna cneposano b1 0XXMAATL CMMMETPUUYHOTO PACNONOKEHNS MOP-
ckoro cermeHta Ha JlyHe OTHOCMTENbHO UEHTpa ObpaleHHOro kK
3emne nonywapus Jlyuel. B geictButenbHocTM ke 3pech pacno-
naraetcs TaK HasbiBaembln LleHTpanbHbi nepewseek ¢ KOHTMHEH-
TanbHbIM CTPOEHMEM, TOrfa Kak MOPCKME BMafgMHbl CMELLEeHbl K
cesepy. Moatomy acummetpus JlyHbl pomkHa 6biTb o6bscHeHa
APYrMMH, BHYTPEHHMMM NPHUMHAMM, OTPHLAIOUWMMM BMSHME Ha-
Wwen nnaHeTtbl Ha rnobanbHyO CTPYKTYPY €€ eCTeCTBEHHOro CcnyT-
HMKa.

B cBoe Bpems nons3osanack nonynspHoctsio runotesa B. Mu-
KepMHra, koTopas obbscHMNa NpomcxoxaeHne TMXOOKEaHCKOMN Bna-
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AnHbl oTpbiBoM JlyHbl. Mo3gHelwne pacyeTbl NOKasanu HeECoCcTos-
TenbHOCTb «rmnotessl oTpbiBa». [nobanbHas acMummeTpus cBOMCT-
BEHHa M APYrMM MNNaHeTam 3eMHOW rpynnbl, Nnpexae scero Map-
CYy, Y KOTOPOW HET KPYMHbIX cnyTHMKOB TMna JlyHbl, 4TOo ceBuae-
TenbCcTByeT NPOTHB NPEACTABNEHHNW O BO3MOXHOMN CBA3M aCUMMET-
puM C pasBMTMEM CMCTEMBI NNAHETbl M ee CNYTHMKA.

Ans obocHosaHus HEOAHOPOAHOCTH B CTPYKType JlyHbl € Bbi-
AeNeHneM CEermeHTos umnm 6nokos rnobanbHoro macwraba sax-
HOe 3Ha4YeHue MMeloT cBefeHus O cencmuuHoctu. [lokaszatens-
Ha KOHLEHTPAUMSA 3MULEHTPOB NYHOTPSCEHMIH B 30HAX COuYnNeHe-
HMS KOHTMHEHTANLHOrO M MOPCKOro cermeHTtos. [pu 3ToM KOHTH-
HEHTanbHbIW 6NOK B HOrO-BOCTOYHOM YacTH BMAMMOM CTOPOHb! Jly-
Hbl MpaKkTHyecku acencmuyeH. Hameuaemas ananorms c pacnpe-
AeneHnem rnyboKOOKYCHbIX 3emneTpsaceHui Ha 3emne, CKOH-
UEHTPUPOBAHHbLIX B TMXOOKEAHCKOM NEPMOKEAHMUECKOM nosce,
BNONHE 33aKOHOMEpPHA.

Yro kacaetcs Mapca, TO B ero ceBepHOM nonyllapun pas-
BMTa fenpeccus nnaHetapHoro macwraba, torga Kak roXkHoe no-
nywapwme npeactasnser coboi sossbiweHHbIN maTtepuk. Cneposa-
TenbHo, M Ha Mapce ycrtaHasnueaetcs rnobanbHas TEKTOHWMYeCKas
acummetpua ¢ obocobneHnem CeBepHOro OKEAHWMYECKOrO M HOXK-
HOrO KOHTMHEHTanbHOro nonywapui. B npepenax okeanmueckoro
nonywapus Mapca npeobnafaroT NONOKMTENbHBIE AHOMANUM rpa-
BMTALMOHHOrO NONS, CBMAETENLCTBYIOULME O COKPALLEHHON MOLL-
HOCTH KOPBbI.

DksaTopManbHbii NOSC Mapca C MPOSBAEHMSAMM BYNKaHW3MAa
M TEKTOHMUYECKMX AeOPMAaLMH 3aHMMAET NPOMENKYTOUHOE nono-
KEHUE MEMAY OKEaAHMUECKMM M KOHTMHEHTANbHbIM CErMEHTaMHM,
UTO NO3BONSET COMOCTABMATb €ro C TMXOOKEAHCKMM MOSICOM 3em-
nm.

Yrto kacaetcs MepKypus, TO B HacTOsLLEE BPEMS CHMMKM
nonyuyeHsl nuwb Ha 40% ero nosepxHocTM. OfHAKO Ha HMX BROA-
HEe ONpPefAeneHHo BLISBASIOTCS OCHOBHble OCOBEHHOCTM ero Tek-
ToHukn. MopobHo Tuxookeanckon BnaamHe 3emnu u obBwMpHOM
Aenpeccun OkeaHa Bypb Ha JlyHe, 3gech Takke sbigensercs pe-
npeccus nnaHetapHoro nopsaka — snaguHa Kanopuc (Mope
Hapbi).

Mo nepucgepun snaguHbl Kanopuc Hameuaetcs cepus KOH-
LEeHTPMUECKMX MOAHATHM, KOTOpble MOryT BbiTh conoctasneHsbl ¢
NYHHBIMM KOPAMNbEPAMM U TEKTOHMUECKMMHU COOPYIHEHUIMHU Tuxo-
OKeaHcKoro nosca 3emnu. JKCTPANoOAMPys OuYepPTaHUs BMAAMHbI
Kanopuc Ha Bcio noeepxHocTb Mepkypus, nonyumm ee OTHOWe-
HME KO BCel nnowagu — '/3, T. €. Te e COOTHOWEHMS, uYTO M
y Apyrux HebecHbix Ten.
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M3 BbILIECKA3aHHOrO BMAHO, YTO CPABHMTENbLHAs NNaHETONo-
rMs PacKpbIBAET BECbMA BaXKHYIO OBLLYIO 3aKOHOMEPHOCTL B CTpOe-
Hum 3emnu, JlyHel, Mapca 1 MepKypus — MX CTPYKTYPHYIO acum-
meTpuio. OHa NposBNsReTCH HE3aBMCMMO OT PasMepoB, MAacchl,
nnoTHocTH, pacctosHus ot ConHua 3Tux HebecHbix Ten u Bbipa-
HaeTcs NepBMUYHOW HEO[HOPOAHOCTLIO B pacnpeaeneHum Beie-
cTBa B Mx BepxHux obonoukax.

lTnobanbHas CTPYKTypHas aCMMMETPHMs — CBOMCTBO, YCTOMUM-
Boe BO BpemeHu. Ecnu 1O, uUTO 3peck cKasaHo, cnpaBeanMBO B
OTHOWEHMN 3eMnmn, TO Mbl Haxoaum obbsicHenne rnybokomy pas-
NIMUMIO B MCTOPMM pasBuTus ee ATnaHTmueckoro m TmxookeaHcKo-
rc cermentos. Obpa3oBaHue KOHTMHEHTOB, MX pacKanbiBaHwe, BO3-
HWKHOBEHME BTOPMUHBLIX OKEAHOB M BragMH ¢ cybokeaHuuyecko#n
KOPOW — BCE 3TO OTHOCMTCH NMWb K ATNAHTMYECKOMY CErMeHTy,
obocobnenHHomy euwe npu nepsuuHOM AnddepeHumaumum Beie-
ctBa. KonbueBoi TuxoOKeaHCKMIH TEKTOHMUYECKMM MOSIC NpeAacTas-
nset co6oi NOBEPXHOCTHOE BbIPaXKEHME 30HbI pasrpaHuueHns o6o-
mx cermeHtoB. B Hem npoucxoasT Becbma CNOXHbIE TEKTOHO-
marmaruueckue npoueccsl, obycnosneHHble raybuHHBLIM B3aMMO-
AEACTBMEM HA Pa3HbiX YPOBHAX PasHOPOAHbIX obnactei TEKTOHO-
cpepsb!.

Mtak, Ha paHHMX cTaamsax pOPMHPOBaHMS NMTOCHEPLI YNOMSA-
HYTbiX 3f4ecb HeBeCHbIX Ten BO3HMKaNM OrpoOMHbIE AEnpPecCHOH-
Hble (DOPMBI, 3aHMMalOLLMe NPUMMEPHO '/3 ux nosepxHocTu. Takoe
SBNEHWE MOXKHO CBSI3aTb C HEKOTOPbLIM [AEe(MMUMTOM BELLECTB],
BO3HMKIWIMM BCreAcTBuE OBpPa3oBaHUs NEPBO3AAEHHBLIX KOHTUHEH-
ToB. Bnocneacteun ator aeduumt komneHcuposancs 6azanbTosbl-
MK u3nusHuamu. BosmoxmHo, 4TO McTOoKM HeogHOpOAHOCTEH BOC-
XOASAT ele K CTafiMM aKKpEeLMM NPOTONNAHETHOrO BELLeCTBa, BKAIO-
4alOWero CPaBHMTENbLHO KPYMHbIE accouMauMM TuNa nnaHeTesmn-
mane#n.



Mcropuqecuaa nnaHeronorusa

Feonoru WMPOKO MCMNONL3YIOT CPABHMTENBHO-MCTOPUUYECKHH MeTOoq,
no3sHaHms. M3ayuas cnom ropHeix NOPOM, OKAMEHEBLUME OCTaTKU
MCKOMAEMbIX OPraHM3mMOB, NOMb3YSACb CAMbIMU COBEPLUEHHbIMU Me-
TOoAamMM onpeaeneHns BO3pacTa ropHbIx NOPOA M MMHEPANOB, reo-
Nnoru CTPEMATCH BOCCO3[aTb MCTOPMIO PAa3BUTUS Pa3NMUHbIX pe-
rmoHos n Bcen 3emnu B uenom. Cuutaercs, 4to so3pact 3emnm
6nM30Kk KO BpemeHu (POPMMPOBAHMS BELLECTBA METEOPMTOB, TO
ectb 4,6 mnpa. net. 3emns chopmuposanach B pesynbTarte ak-
KpeumMn npoTONAaHeTHOro BewecTsa. JTOT npouecc 6bin oueHb
CNOXHBIM, TAK KaK yXXe B NepMoj aKKpeuuu MOrNM MPOoMCXOAMTb
uyacTMuHas auddepeHumalms sellectsa u ero pasorpes. [losonb-
Ho BbicTpo obpazosanack NepsBuYHAs KOPAa, O CTPOEHMM M cocTase
KOTOPO#H MOKA MOXHO TONIbKO AOrafbIBaThCs.

B 310 ke Bpems 3emns nopgsepranacb CBOEro poaa «TsKe-
nonn 6ombapanpoBKE» M3 OCTAaTOUYHOrO METEOPMTHOrO Pos, a ee
MOBEPXHOCTb AOMKHA 6biNa BO MHOMOM HanNoOMMHaTbL COBPEMEH-
Hyto noeepxHocTe JlyHbl wnu pame ckopee Mapca. Ewe akaga.
A. . Nasnoe B Hauyane Beka Ha3Ban 3Ty CTAAMIO PA3BUTMA 3emnm
NYHHOM, XOTS Ham Kawertcs, 4to Bonee npaBunbHO Ha3biBaTL €€
MapCMaHCKOM, TaK KaK y»e Ha CambiXx PaHHMX 3Tanax Ha 3emne,
nopobHo cospemeHHOMY Mapcy, foMkHbI Bbinu NPOSBAATLCS 3ne-
MeHTbl aTmocoepbl u rmapocdepsbl. OT rMraHTCKMX KOAbLUEBbIX
CTPYKTYP 3TOrO BPEMEHM COXPAHMANCL fNMUIb PENMKTbI MNEepPBHY-
HOrMO KOMLUEBOrO PMCYHKA, KOTOPble YCMATPMBAlOTCS HA KOCMM-
4yeckux m3obpakeHusx 3emHOM noBepxHOCTM. MHTepecHO oTme-
TUTb, YTO B 3€MHbIX MOPOAAX MOKA HE YCTAHOBAEHO [OCTOBEPHbIX
Aatuposok apesHee 3,8 mnpa. net. He cea3aHo nn 31O € 3Tanom
«Tskenon 6ombapaupoBKM», KOTOPas, KCTaTHM, y 3emnu BeuAy
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ee 6onbUWON MAcCbl M, COOTBETCTBEHHO, CYMMAPHOMW Macchl OCTa-
TOUHOTrO pOsi MeTeopuToB, AoskHa 6bina 6biTb ropaspgo 6Gonee
MHTEHCHBHOW, YeM Yy JlyHbi umnm Mapca. MNo-Buaumomy, penmkTtos
MCTUHHOM NEePBMYHOW KOPbI Ha 3emNe MOrno M He COXPAaHMUTLCH,
TaK KaK [0 CMX MOP HE HaWAEHO ropHbix nopos Gonee apesHero
sBospacta. [loatomy 3Tan akkpeuuu, (GOPMHPOBAHMS MNPOTOKO-
pbl M «Tskenon 6Bombapamposku» YacTo Ha3bIBAOT goreonoruuye-
CKOM 3pOH, O cOBbITUSX KOTOPOH MOMHO CYyAMTb MOKA TOMbKO Ha
OCHOBE CpasHMTenbHO-nNnaHetTonoruuyeckoro mertoga. byaem Ha-
AeATbCs, OAHAKO, UTO martepuansl Ans cypaeHus ob 3tom pane-
KOM BpemeHn ByayT Bce-Takm nonydeHbl B pe3ynbTate cBepxXray-
6okoro BypeHus, ecnm B HeApPax 3€MHOM KOPbI MM BEPXHEH MaH-
™n ByayT BCKPBLITEI PEenMKTbl NPOTOKOPOBOrO BeliecTBa.

JanbHedwas uctopus 3emMnu MOXKET paccmMarpHueaTthCcs Kak
cobcTBeHHO reonoruueckas. M3BecTHbl AMlIb HEMHOrME MYHKTbI
HaXOXAEHMS [PEBHEWHLUMX FOPHbLIX MOPOA C AOCTAaTOYHO AOCTOBEP-
HbiMK aaTtupoBkamu. Hanpumep, B peHnaHAmnm BbisBneHsl amdpm-
6onuTbl, @HOPTO3UTBI M rpaHuTbl ¢ Bo3pactom 3,75 mnpa. ner.
MHorue nccneposatenu AONYCKaloT, YTO MepBOHadYanbHoO B Npege-
Nnax cOBPEeMEHHbIX KOHTUHEHTOB BO3HUK FPaHyMTo-6a3nToBbIM cnon
KOpbi B npouecce AuddepeHLmMaL MM MaHTUHHOro seuiecTea. B gans-
Henwem 6binn WKMPOKO nposeneHsl npoueccsl rpaHutusaumun. O6
MCTOYHMKAX FPAHMTHOrO Mmatepuana sepytcs crnopel. lMpeanona-
raetcs, 4to oH mor obpaszoeaTtbcs B pesynbrate ganbHenwen andg-
cdepeHumaumm rnybuHHbix nopop. OpaHako 6onee BEpPOATHO, YTO
nossneHnio B kKope 3emnm kucnbix nopod, obpasosaslwmMx rpaHu-
Tbl M MMIFMaTHTLI, cnocobcTBoBano pasgeneHue seuLecTsa npu Gop-
MMPOBAHMM OCAAKOB B APEBHEMLWMX MOpPcKkux BaccemnHax.

Mo kpahHen Mmepe, yme Ha PaHHEM 3Tane reonoruyeckoro
pazenTus 3emnu NOSBMACS Y4exOon APEBHEWLUMX OCAAOYHLIX M BYn-
KaHuueckux nopofd. HeopHokpaTHoe nposBneHWE rPaHUTM3aUMM,
MHOrogasHbI meTamopduam, packonsl ¢ obpasosanuem rany6o-
Kux npornbos, MecTamu C BblIAABAMBAHMEM BAOMNbL HUX MAHTUMA-
HOrO MAaTepMana, CNOXMHbIA BYNKAHM3M — 3TH cobbiTus Bbinu pa-
NeKo He OAMHAKOBbIMWM B KaXXAOM n3 pernoHos 3emnu. Tonbko
B KOHLE 3TOro 3Tana npu (pOpMMPOBAHMM TaK HAa3blBAEMOM 3pe-
oM KOHTMHEHTanbHOM KOopbl 6bln NpossBneH npouecc, KOTOPbIX
6bin HazeaH A. A. borpaHosbim kpaToHuzauuen. [lns Hero xapak-
TepPHbl MHTEHCMBHbLIN BYNKaHM3M M (DOPMMPOBAHWME MACCHBOB Ka-
nuesbix rPAHMTOB TMNa panakuen. B panbHeMwem Takue yuacTku
KOpbl OCTaBanucb 8 BONbLUMHCTBE CNy4aeB CPaBHUTENLHO CTabunb-
HbiMM, BblAenssick B BMAE APEBHMX NRaThOpmeHHbIx obnacrein,
4aCTMUYHO nNepeKpbITbiX Yexnom 6onee monoAbIx OCAAKOB, OTNO-
EHHbIX PEKaMM, B 03epPax M MENKOBOAHLIX MOpPSX.

131



OkeaHnueckue BMafMHbl, CyLLEeCTBYIOUME B HacTosliee Bpe-
M$, BO3HMKNM CpaBHMTENLHO HepfasHo. Bospact 6aszanbToB, BbBI-
NONHSAIOWMX UX noxe, He apeBHee me30305: 240 mnH. net. OTme-
4yaeTcs OMonoxeHue Bo3pacta 6a3zanbTOB OT Kpaes OKEAHOB K
cpeamMHHO-OKeaHudeckum xpebrtam. Tonbko gns Tuxoro okeaHa
ponyckaetcs Gonee gpesHMi BO3PACT Ha OCHOBE W3yueHWs rop-
Hbix nopof ero obpamneHus, Tak Ha3bIBAEMOro THXOOKeaHCKo-
ro konsua. Mo noBogy nNpoucxoxpeHus OKEeaHMUYECKOW KOpbi Cy-
WecTsylOT gBe OCHOBHble runoTte3bl. OgHa M3 HUX cBs3biBaeT obpa-
30BaHMe TaKoOM Kopbl € npoueccom 6asucgpukauumn. Yn.-kopp.
AH CCCP B. B. benoycoe nonaraer, Hanpumep, 4TO 3TOT npo-
Uecc CBf3aH C aud@epeHumaunen MaHTHM, HacbiWeHuem U nepe-
paboTtkon 6onee paHHEN KOHTMHEHTaNbHOM KOPbI NPM NOAbeme
nopoj OCHOBHOTO COCTaBa, M KaK ClnefcTBME 3TOro — yTsene-
HMEM KOpbl ¢ 06pa3oBaHMEeM OKEAHMUECKMX BMafMH.

B nocnepxune rogbi ctana ocobeHHO NONYNSPHOM KOHUEMUMS
«HOBOM r06aNbHOM TEKTOHMKMY», MAM «nutocepHbix NamT». B ee
OCHOBE NleXaT NPEeACTaBNEHUS O TOM, YTO OKEAaHWUYECKMUE BNAafHHbI
BO3HMKAIOT NyTeM pacxoxpaeHus (cnpeguHra) nuTocdepHbix NAMT,
KOTOpble APEeH@YIOT MO CAOID MNOHUIKEHHON BA3KOCTM — ACTEHO-
cpepe. CKOpOCTb ABMIKEHMS NAWT cocTaenser okono | cm B rog,
MWL B HEKOTOPLIX paioHax oHa Bo3pacrtaer go 10 cm. B nepe-
cyeTe Ha MHOTME MMNNMOHLI NeT 3TO AaeT 3P@PEeKT ropusoHTanb-
HOrO NepeMmeLlLeHUs NAUT HA COTHMU M TbICAYM KMnomeTpos. B mec-
Tax PacxXoOXAEHUS NAMT NPOCAEIKMBAIOTCA FMraHTCKME TPELLMHbI —
muposas pudTosas cuctema. Bgone Takux Ttpewmn dopmupyer-
cs monopas okeaHuveckas kopa. B mecrax cronkHoseHwus naut
BO3HMKAIOT TFOPHblE COOPYIXKEHMsS, CKNA[4AThIE CUCTEeMbI, MHOrAAa
nopoAabl OKEaHMUYECKOM KOPbl M [aMe BEpXHEN MAaHTMM OKasbiBa-
IOTCA BbDKATLIMM Ha NosepxHocTb. B apyrux cnyuasx kpas okea-
HMUECKMX NAMT MOTPYMAIOTCS B MAaHTUIO. 3TOT NPOLECC HA3BaH
cybaykumen. On Habniopaetcs BRONb OCTPOBHLIX BYNKAHMUYECKMX
Ayr, conposoxpaaembix raybokosogHbimu xenobamu. Mpumepammu
Takmux ayr cnywar Kypunbckue u AnoHckue octpoea. Takoe no-
rpy’eHue NPMBOAMT K KOHLUEHTPAaLMM O4aros 3eMneTpsceHui BAONbL
HAKNOHHbIX NOBEPXHOCTEMN, NOAYUYMBLIMX HA3BAHME 30H 33BAPMLKO-
ro — benboga. Mnasnexue norpysatouierocs marepuana npuso-
AMT K NOSBAEHMIO BYNKAHOB Ha NOBEPXHOCTH. TakMe NOBEPXHOCTH
npocnexeHsl No ouaram rnybokOodoOKyCHbIX 3emneTpscexuin Ao
rny6bun 8 700 km. Mo mHeHuio akap. A. B. MNelise, cpbiBbl NnacTuH
3EeMHOM KOPbl MOTYT MPOMCXOAMUTL Ha PAa3HbIX YPOBHAX, MpexAae
scero no nosepxHoctu Konpagsa u Moxoposuumua. B pesynsrare
NoAOBHOro CKyYMBaHMS M BO3HMKAIOT rOPHLIE COOPYMEHHUs, B Npe-
Aenax KOTopbiX NOpOAbl PasHOW rAYEMHHOCTM CMSATbI B CKNagKu
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M HAaXOAATCHA B CNOMHbIX TEKTOHMUYECKMX B3aMMOOTHOLUEHMSIX.

CeMyac yxe HaKONNEHO MHOrO AAHHbIX B NONb3y TaKMUX Npea-
ctaBneHui. Bneuarnser 6nu30cTb OUEpTaHMM MNPOTHBOMNONOXKHLIX
6eperos ATnaHTM4Heckoro okeaHa, oTmeueHHas euie A. Berene-
pom B Hauane 3toro cronertus. Mpepnonaraercs, 4To BCE OXHbIE
KOHTMHEHTBI 3eMNU [0 Me30308 COCTaBASNM E€AMHbIN Cynepma-
Tepuk [oHABaHY, O YeM cBuMAeTenbCTBYIOT OBLLHOCTL HacensBMx
MX B NPOLUNOM MMBOTHbIX M PACTEHMM, @ TAKIKE MANEOMArHUTHbIE
M NaneoKNMMAaTMUYECKUE [aHHbIe.

BbisbiBaeT 6onblime CNOpPbI BONPOC O TOM, MOFAM NIM NPOMC-
XOAMTb aHanNoOrMuyHbie MEpEeMelLeHUs NUTOCHEPHbIX NAMT Ha 3ape
reonoruyeckon McTtopmu. ITOT BONPOC NOKa ocTtaetcs eue Gonee
HeACHbIM. PenukTbl OkeaHuueckoi KOpbl BCTpevaloTCs B COBpe-
MEHHbIX FOPHbIX COOPYXeHusx, Hanpumep B Anbnax, Ha Kaskase
u Ha Ypane. Mo MHEHUIO OAQHMUX MCCNEROBATENEH, TAKME KOPbI
BO3HMKANM B Pe3yNbTaTte PacxOMAEHUS NUTOCPEPHbIX NAuT ¢ o6-
pa3oBaHMEM B 3TMX MECTaX OKeaHWueckux BnaguH, 6Gamuskux no
pasmepam coBpemeHHOMY ATnaHTuueckomy okeaHy. OpaHako He
MCKNIOYEHO, UYTO 3A4EeCh MOMNM BO3HMKATh A[OCTaTOYHO ranybokue,
HO CpaBHMTENbHO HebonbluiMe BMaAMHbI, OTBEualolUiMe MO pa3me-
pam cospemeHHbIm rnybokosogHbim BnaguHam CpeausemHOro u
KpacHoro mope#, rae kopa 6nu3ka K okeaHM4ECKOM.

Bo3mOXHbI M apyrue obbsSCHEHUS NPOMCXOKAEHUS OKeaHuuye-
ckon kopbl. Mo muenuo E. E. Munanosckoro, 6onee seposTHO
obpasoeaHne TaKkoW KOpb! NpM nynbcaumsax (cMeHax pacluMpeHun
M coxatuin) 3emnu, NPOUCXoAALWMX HA (OHe HekoToporo obuiero
paclumMpeHus.

Bo Bcskom cnydae, kakoBbl 6bl HM 6binn NpuuMHbLI Aedopma-
UMM Macc ropHbeix NOpoa Ha 3emne, BaXHO NOJYEPKHYTb, YTO Hawa
nnaserta A0 CMX NOP He yTpatuna csoei akTuBHOCTM. CoBpemeH-
Hble ABMXKEHMS B BMAE MOAHATUM M ONYCKAHMW OTAENbHbLIX y4yacT-
KOB, FOPWU3OHTaNbHbIX NepemelleHnin 6NOoKOB KOpblI yCTaHaBnMBa-
IOTCS MHCTPYMEHTaNbHO, Hanpumep NyTemM NPOBEAEHWS BbICOKO-
TOUHbIX MOBTOPHbLIX HUBENMPOBOK, B TOM YUCNE C MCMONb3OBaAHUEM
nasepHbix ganbHomepos. B paioHax BbICOKOW aKTMBHOCTM NposAB-
NAIOTCS CEMCMUUHOCTb M BynkaHu3am. Ob6uien3BecTHb! rMraHTckue
KaTacTpodbl, NpoMcxXoAsiLMe yiKe B ucTopuueckoe spems. [locTa-
TOUHO BCMNOMHMTE O rPAHAMO3HOM B3pbiBe BynkaHa CaHTOpPUH,
uto npuseno Kk rmbenu B nyuuHax IrelcKOro MOpS UENon UMBM-
nM3aumus, BO3MOXHO Aake ATnaHTuAbl.

A Kak >Ke 3BONIOUMOHMPOBANM f[pPyrue nnaHeTbl 3€MHOM
rpynnbi?

Uctopus JlyHbl ceHuac yxe [OCTATOHYHO XOPOLWO M3BECTHA.
Mpasaa, no-npexHemy BeAYTCS CNOPbl O TOM, FAe Ke OHa Bce-Ta-
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KM BO3HMKNA: B OKPECTHOCTAX 3EMNMN UMM COBCEM B IPYrOM MecTe.
OcobeHHOCTH cCOCTaBa AYHHbIX NOPOA AAaNM OCHOBAHMS ANS
NpeAnonoMeHuH O TOM, YTO NEPBOHAYANLHO OHA BO3HMKNA M3
BbICOKOTEMMNEPATYPHONH 4YacTM NPOTONNAHETHOM TyMaHHocTH, Bnu-
e k ConHuy, pacnonarasce BHyTpu op6butei Mepkypus. B aane-
HeWleM M3-33 NPMAMBHLIX 3deEKTOB OHA nepemecTunach Bnuxe
k 3emne u nonana 8 cpepy ee TaroteHus. [lo apyrum npepcras-
nenusm, Jlyna obpaszosanace ogHoBpemeHHO ¢ 3emnen u3 efu-
HOrO CrycTka npotonnaHeTtHoro Beuwiectea. lMpu 3atom JlyHa BO3HUK-
na B KpaeBOM 4acTM Crycrka, YTO XOPOLUIO COrnacyercs C AaHHbi-
MM O ee ropasfio MeHblleH NAOTHOCTM NO CPAaBHEHUIO C 3emnen.
Beab yke Ha cambix paHHUX CTAAMAX aAKKPEUMM NNaHEeTHbIX Ten
AOMKHA HauMHaTbCA AudepeHumaumus sewecTsa nog AEenCTBUEM
rPaBUTALMOHHBIX CUA.

PaHHuMi 3Tan 3ponioumm — 3T0 POPMUPOBAHUE KOHTUHEHTANb-
Hoi kopb! JlyHbt rab6po-aHopToauTosoro coctasa. OH npogomkan-
cs okono 4 mnpa. net. B 3to Bpems npoucxogunu cnoxHele npo-
LLeCCbl MAarmMaTM4ecKkon audpepeHLMaL MM C BbiNNAaBNEHUEM OCHOB-
HbIX MAarm, MX NOAbLEMOM K BEPXHMM YaCTAM KOpbl C 3aCTblBaHM-
em B 61M3NOBEPXHOCTHLIX YCNOBMSX MO TOHKMM HYEXSIOM YxKe
cchopmmupoBaHHOM Kopbl. [MoBepxHOCTb JlyHbl B 3TO BpeMS MHTEH-
cuBHO nepepabartbiBanace NOA BO3AEHCTBUEM YAAPOB KPYMHbIX
meTeoputos. B pesynbtate ux B3pbLIBOB ropHbie Nopofb nNpeob-
pa3oBbIBANMCL B MMNaKTHble 6pekunnu. Bo3HMKNO mMHOMKeCTBO Kpyn-
HbIX KPaTepoB MNOMNEPE4YHUKOM B [AECATKM M COTHM KMIOMETPOB.
B kOHUe 3TOro 3Tana MMEno MecTo YCMAEeHHWe MEeTEopPUTHOM Bom-
6apaunposku. Ha atane ¢opmupoBaHMs NyHHOM KOPbl KOHTMHEH-
tanbHoro tuna JlyHa y»e HecoMHeHHo bbina cnyTHukom 3emnm.

Ha py6exxe 4 mnpa. ner nosepxHoctb JlyHbl nopgseprnaack
ocobeHHO 3HauuTenbHon BombapaMpoBKe OrPOMHBIMM TENamMM ac-
TEPOMAHLIX Pa3mepoB. ITOT 3Tan TaAK WM HA3EIBAIOT — 3TANOM «TH-
wenon 6ombapauposku». BosHukiume aenpeccumn 6binu 3anonHe-
Hbl 6asanbTamu. PopmupoBaHME NyHHbIX Mopen 6bno gnutens-
HbIM M, BO3MOXHO, B OTAEfibHbIX CAy4Yasx 3aTsHynocb Ao pybe-
wa, 6nuskoro k 3 mnppa. ner. Haubonee monopas paTMposka
KPMCTannM4yeckon nyHHOW nopoAabl coctasnser 3,16 mnpa. ner.
Bsuay MeHblleH MOLHOCTM KOHTMHEHTanbHOM KOpPbl Ha BUAMMOM
CTOPOHE B3PbiBbl METEOPMTOB OTKPbLIBANM BbIXOA 6asanbToBOM Mmar-
Mme. Mo3ToMy MMEHHO 3A4eCh CKOHUEHTPUPOBAaHLI OCHOBHbLIE MOpPS,
a AHMLLA MHOMMX KPYMHbIX KPaTepos Take sbinonHewbl 6azanb-
Tamm.

Mocnemopckas uctopus passutus JlyHsl meHee Gorata cobbi-
Tmamu. Mpoponkanace metreoputHas Bombapauposka. [loctosep-
HbIX CNefioB MOMOAOro ByNKaHM3ma He obHapyeno. Paszpyue-
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HME MOBEPXHOCTHOrO CNOs ropHbIX nopopj npueeno k obpasoea-
HUIO MOLLHOTO NoKpoBa peronuta. TeKToHMUYECKHue ABMIKEHMA NpPO-
SBNANMCb B BO3HWKHOBEHMM KPynHbix TpewmH. Cenvac JlyHa npak-
TUUECKM YTPAaTMNA CBOKO TEKTOHMUYECKYIO aKTMBHOCTb. U3 Gonbuwo-
ro uucna cnabbix NyHOTPSCEHWH, 3aPUKCMPOBAHHBLIX CeHcMorpa-
¢amu 3a 8-neTHuit nepuopn paboTbl, MWL HECKONBKO [ECATKOB
mOoryT BbITb NpuuUMCNeHbl K TEeKTOHMUYECKMM. BonblwMHCTBO M3 HUX
CBSI3@aHO € MCTOYHMKAMM Ha rnybuHax nopsaka 800—100 km, rae
MOFyT CyuiecTBOBaTb 4YacTMYHO pacnnaeneHHble nopoabl. 3aechb
npepnonaraeTcs passutue acteHocdepsl. Jluwb oueHb Hebonb-
Woe 4YMCNO OYaroB TEKTOHMUYECKMX NYHOTPSACEHWMW pacnonaraercs
Ha manbix rnybuHax — B BepxHe#d yacTu nyHHOW nutocdepbl. -
eKT 3TuX cnabbix CEACMMUECKUX TONUYKOB KPaMHE He3HauMTEeNeH.
OrpomHas MOWHOCTE NYHHOM NUTOCEpLl MO CPABHEHUIO C 3€M-
HOM npu cnabom passuTuM acTeHocdepbl — BOT MPUUMHA HE3Ha-
YUTENbHOW COBPEMEHHOW TEKTOHMUYECKOMW aKTMBHOCTH.

TexktoHnueckas ssonouns Mepkypus BO mHOorom 6nm3ka kK
NYHHOW, XOTA 3AecCb eCTb M cyuwectseHHbie otnnuna. OT paHHero
3Tana passBuTUS COXPAHMIUCL KPATEPUPOBAHHbIE PAaBHWHbI — aHa-
NOTM NYHHbIX KOHTMHEHTOB. B panbHeiwem Ha Mepkypuu 6bin
nposeneH 3Tan ApPeBHEro BYNKAaHWM3Ma, cnefbl KOTOPOro — 37O
obwmpHble BynkaHuwueckwe nnato, obpasosaswmnecs cpeau Kpa-
TepupoBaHHbIX pasHuH. CyAs No cTeneHu HAachIWEHHOCTH KpaTe-
pamu, Tak e kak u Ha JlyHe, npumepHo 4 Mnppa. neTt Hasap 3aech
npoucxoauna «tskenas 6ombappupoeka», B pesynbTare KoTo-
po# Bo3Huknu BnaguHa Kanopuc u gpyrue paenpeccum, 3anonHus-
wuecs synkaHuveckummu obpasosaHusmu. B 31oT e nepuop Bo3-
HUKNWM pa3nombl — B36pocbl M HaABWrM, CBMAETenbCTBylOUME O
OKMMaIOLWMX yCcunnax B Kope nnaHetel. [MoacuyeTsl nokasbiBaroT,
4YTO OHM SABASIOTCA CNEACTBMEM COKpalleHus paauyca Mepkypwus
Ha 1—2 km. lpu3Haku panbHelWeNd TEKTOHUYECKOW aKTUBHOCTH
HEe YCTaHOBNEHbI.

Jsontoums Mapca 6bina Gonee cnoXHOM M HACLILLEHHOM CO-
6uiTusimu. MepBoHauanbHO 3Aecb TaKKe BO3HWMKNA KOPA KOHTU-
HeHTanbHoro tvna. CyAs no cTeneHu HAacbILLEHHOCTU KpaTepamm,
¢opmMupoOBaHHME MNOBEPXHOCTU KPATEPMPOBAHHLIX PABHUH OXKHO-
ro nonylwapus 3aBeplUMNOCh, TaK XKe KaK U Ha APYruX MnaHeTHbIX
Tenax, ao pybexka 4 mnpa. net. MNMocne storo sBospactHoro pybe-
A yCMNMNace ByNKaHMYecKas aKTHMBHOCTb, B pe3ynbTare KOTOPO#M
obpa3zosanack BblnonHeHHas 6aszanbtamu Benukas CesepHas pas-
HuHa (OKeaHwueckoe nonyliapue) M BO3HMKNM OBWIMPHBLIE BYnKa-
HUUYECKME NNATO HAa KOHTMHEHTaNbHOM HOXHOM nonywapuu. B or-
nmune ot JlyHbl, ByNKaHW4ECKas AeSTeNnbHOCTb HECOMHEHHO 6bina
6onee pgnuTenbHOM M oTYeTNMBO MHOrodgasHou. Mo umetrowmmces
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OLEHKaM 3TOT Npouecc Mmor 3asepluutbecs Ha pybexe nopsaka
2 mnpa. net, xots 6e3ycnosHO, Ha OTAENbHBIX YHAaCTKAX MOr Mpo-
AOMKATLCA M no3gHee, Hanpumep Ha nnato lecnepus. B otnuuune
ot JlyHbl v MepKypus, Ha 3TOM TEKTOHO-MAarmaTHMyeckas 3BOJIO-
uMs Mapca He 3aKoHuunack. B npuaksatopuanbHOW 4acTu BO3-
HUKNKM obwmpHbie cBofoBble nogHaTus PapcuAa M Dnu3ui, yBEH-
4aHHbIE FPAHAMO3HbIMM LLMTOBLIMM By nKaHamu, obpasosanucb MHO-
rOYMCAEHHBbIE FMFrAHTCKME pa3fnombl, B TOM 4YMcne pudToBas CHUC-
Tema MapuHep. OueHkn Bo3pacta 3Tux cobbITMI NOKa elle oueHb
npotusopeunsbl. OgHako ceexecTb popm penbeda B coyeTaHuu
co cnaboi KpPAaTepMPOBAHHOCTLIO MO3BOASIOT MpPeAnonararb, 4TO
nocnefHue BynKaHW4YeCKMe u3nusHMA Ha Mapce npoucxogunu B
untepsane 0,5—0,2 mnpga. net. JansHenwas nctopus Mapca o3Ha-
MEHOBAnNach CyUIECTBEHHbIMM Npeobpa3oBaHMsIMM MNOBEPXHOCTU
33 cyeT fesTenbHOCTH BETPA, «MOTOKOB BOAbI», TASHUS MEP3NnoThi,
nposiBAeHus onon3Hei u o6BanoB Ha KPYTbIX CKAOHAX.

Cyauts 06 3Tanax 3sonouMM APYrMX NNAHET 3eMHOW rpyn-
nbl M CNYTHUKOB nnaHeT-ruraHTos ewe 6onee TpygHO, Tak kak
BblAeneHue BO3PACTHbIX pybexmel TONBKO MO CTENEeHM HacbilLEH-
HOCTM MNOBEPXHOCTEW METEOPUTHBIMM KpaTepPamMM HE OUYEeHb Ha-
AexHo. Bmecte ¢ tem paxe conocrtasnenue passutus 3emnu, Jly-
Hbi, Mepkypus u Mapca no3sonser yCTaHOBMTL HeKoTopble obuime
3aKOHOMEPHOCTH, 4TO npeacTasnseTr ocobuit uHTEpec Ans uenewn
CPaBHMTENbHOW MAAHETONOrMM.

Mepsbim 3Tanom 3sontoumm ans HebecHbix Ten 6bInoO craHoB-
neHne MepBMYHON KOPbl KOHTUHEHTanbHoro tuna. Ha pybexke oko-
no 4 mnpa. ner npossunace «Tskenas 6ombapauposka», npu-
UMHBI KOTOPOW, BKNIOYAs BEPOSITHYIO CMHXPOHHOCTb 3TOro cobsi-
™S, elle HyAalTcs B cBoem obbsicHenuu. Ecnu npeanonoxurte,
4YTO MeTeopUTLI acTepPOUAHbLIX PAasMeEpPOB MPOMCXOAMNM U3 OCTa-
TOYHOrO POsi MPOTOMAAHETHOrO BELLECTB3, TO TPYAHO OBBLACHUTL
CMHXPOHHOCTb cOBbITUM ANS pa3Hbix HeBecHbIx Ten ¢ coBeplueH-
HO pas3nuuHbiMM maccamu. bonee Toro, HenoHsTHO, Nouemy Hau-
6onee kpynHbie meTeopuTsl ocylecTennm Gombapanuposky nosepx-
HOCTM Ha 3aKNIOUMTENbLHOM CTagumu akkpeuum. M nouemy, HakoHel,
3tan «Tskenon 60mbapAMPOBKM» TaK CMABLHO OTCTan OT POPMM-
poBanus HebecHbix Ten, Gonee uem Ha 0,5 mnpa. ner. 3amaHuuso
npeanonoMmnTb, 4To «Tsxenas 6ombapauposka» cBs3aHa ¢ ranak-
TMYECKMMM npoueccamun bonee obuiero nopsaka, NPUMBEAWIMMU K
PE3KOMY M3MEHEHUIO OpPBMUT 3HAUMTENbHOW 4YacTM acTEPOMAOB B
ConHeuHoMl cucteme, unu gawme c npoxoxaeHuem ConHeuyHon cuc-
TeMbl Yepe3 panoH ManakTuku, HacbiWeHHbId acTeponaamu. Ho Bce
310 He Bonee uYem ruNOTE3Ll, TOrAa KaK PELUEHWE 3TON BAXKHOM
nnaHetonoruideckon npobnemsl — geno 6yayuwero.
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Mocneaytowas 3sontoumnsi HebecHbix Ten HaxoAMnach B SBHOM
338BUCMMOCTM OT MX MAcC M 3arnacos 3aKMIOYEHHOW B HMX BHYT-
peHHen sHepruun. [MoaTtomy Ha 3emne NPOAOMKAIOTCA MHTEHCHB-
Hble TEKTOHMYECKME [BMIKEHMUSA, COMNPOBOMAAEMbIE CEHCMUY-
HOCTbIO, BYNKAHMYECKMMMU MNPOLECCaMM, 3HAYMTENbHbIMKM NOAHSA-
TUAMM M OMYCKAHUSMM YYACTKOB KOPbl, MEANEHHbIMU Nepeme-
weHusmu nutocepHbix naur. Ha Mapce 3Tu npoueccbl 3aKOH-
YUAMCb CPABHMTENBHO HEAABHO, TOrAAa KAaK aKTUBHAS TEKTOHHYe-
ckas pestenbHocTb Ha JlyHe u MepKkypuu 3asepiMnace Ha py-
6exxe nopsgaka 3 mnpa. ner. MNpu 3TOM NPOSIBAEHMM TEKTOHM-
4YEeCKOW aKTMBHOCTM Ha ApYyrux HebecHbix Tenax, MO CpPaBHEHHIO
c 3emnen, ropasgo meHee 3HauuTenbHbl. [lpasga, u B 3ToM 3a-
KOHOMEPHOCTH OKAa3anucb CBOU MHckAtoyeHus. Hecmorps Ha He-
6onblwine paszmepsl, cnytHuk KOnutepa — Mo (koTopbii AMWb He-
mHoro 6onbwe JlyHbl) obnagaet aKTUBHOW BYNKaHMUYECKOW fAesn-
tenbHocTbio. OpHako 3ToT ¢akT nonyuun csoe obvscHeHue, Tak
KaK Ha Mo umeeT MecTo NpuaMBHLIN pasorpes Heap.

Bo Bcskom cnyuyae, uctopuueckas nnaHeronorus, Kortopas
TONbKO HauuHaet passuBathcs, Byper cnocobersosarth BbIgEne-
HWIO 3Tanos npeobpasosarns NOBEPXHOCTEN M HeAp HebecHbix
Ten, BbINBAATL OBUIME 3GKOHOMEPHOCTH B MX 3BOMIOLMM, NOMOras
TemM cambim pacwimpposatb M 06bICHUTL NOCNER0BaATENLHOCTL CO-
6bITHM B reonornyeckon uctopum 3emnu, ocobeHHO Ha paHHMX CTa-
AMSIX Pa3BUTHS.



OT u3yueHus nNnaHeT K NO3HaHUIO 3eMnu

JocTukeHus B uccnenoBaHmu Aanekux NAaHeT C NOMOLLBIO KOCMH-
YECKOW TEXHMKM 3a NoCcnefHue AecATUNETHS NPUBENM K BbIAAIOLLMM-
cs OTKPLITUAM. M 3TH OTKPLITUS MHTEPECHBI TEM, YTO OHM NO3BONS-
10T NPUMEHUTb MX K M3ydeHuto camol 3emnu. XoTa B NO3HaHMM
3emnu B nocnegHue AecCATMNETUS TakKe AOCTMrHYT Bonblwoi npo-
rpecc, 3fech ele OCTanocb Hemano HepelueHHbix npobnem. U kak
3TO HM KaXeTCsi NAapafoOKCaNbHLIM, UMEHHO MCCNEAOBaHUS AANEKUX
nnaHeT OKAa3biBalOT CyuleCTBEHHOE BAMSHME Ha Pa3BUTHE reonoru-
YeckoM Hayku. lMoctapaemcs pacckasaTe O TOM, Kak HeEKoTopble
cyrybo reonorudeckue npobnembl NpeAcTaldT B CPaBHMTENbHO-
NNaHEeTONOrMYECKOM acnekre.

OpHa w3 Takux npobnem — cTaHOBAEHME MNEPBMUYHOM KOPbI
3emnu. B 3emHbIX ycnoeusax pewats ee TPYAHO, TaK KaK CROXHble
reoforMyeckue MNPoOLLECChbl Ha MNPOTSEHMH MMANMAPAOB NeT MCKa-
3UnM NEepPBO3AAHHLIA IMK 3eMANH, HEY3HABAEMO M3MEHUNIM NEepPBUY-
Hble ropHble nopopbl. Bo Bcskom cnydae, mbl Noka He 3Haem no-
POA C BO3PAacTOM, NPeBOCXOAAWMM 4 MnpAa. neT. A Ha JlyHe Takue
nopoAbl BCTPEYAloTCA AO0CTATOYHO 4acTo. HecomMHeHHO, OHM AOMK-
Hbl NPMCYTCTBOBAaTb Ha Mapce u Mepkypuu. UHTepec k aApeBHen-
WMM NOpoAam 3eMHOM KOPbl MMeeT M MPaKTMYECKoe 3HayeHue.
Mouckn pyaHbix mecTopokaeHuin ctaHossTcs Bce Gonee rnybuH-
HbimKu. YcnewHo ocywectsnsetcs 6ypenne Konbckoin csepxray6o-
KOW cKBaxmuHbl. MoxeT 6biTb, B Hepanekom Gyayuwem B raybuHax
TaK Ha3biBaemoro «6azanbToBOro» reou3n4ecKoro Cnos 3eMHOM
Kopbl 06HapyXaTCs Takue NOPOAbl, KOTOPHLIE OKAMYTCH PeNUKTaMU
nepsMUYHON KOpbl. M HE MCKNIOUEHO, UTO OHM By lyT CXOMM C OCHOB-
HbIMM MarmaTMUeCKMMH NOPOAAMM, CRAraloWMMKU NIYHHbIE KOHTU-
HeHTbl. C ApYro# CTOpPOHbI, COBEPLWEHCTBOBAHHME MeTOAOB onpeae-
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NeHus BO3pPAaCTa ropHbiX MOPOM MNOKA3ano, YTO M3BECTHbie ApeB-
HeMllne KOMMNNEKCbl NOPOA OCHOBHOrO COCTaBa MmeloT euwe 6onb-
wun Bo3pact. BoamorkHo, u 310 He sBnsetcs npegenom. Bo sca-
KOM cnyvae, yxe npoBoa1nnck paboTsl, NokasaslumMe BO3MOIKHOCTL
NPUHUMNMANLHOTO CPABHEHUS [APEBHEWLIMX KOMMAEKCOB 3€MHbIX
nopoA OCHOBHOro coctasa M Bnu3kux NO COcTaBy NOPOA NYHHbIX
KOHTUHEHTOB.

Ha paHHux 3Tanax ¢popmupoBaHus KOHTMHEHTanbHOW Kopsl Jly-
Hbl, Mapca u Mepkypus yctaHoeBneHa 6onblwas pons merteopuT-
HoM BombBapanMpoOBKH, 3aBEPLUMBLUANACS TAK HA3bIBAEMOM «TSHKENOM
6ombapanpoBKkoi» Tenamu acTepouAHbiX pasmMepoB Ha pybexe
4 mnpa. net. Mo Bcem AaHHbIM, aHanoruuHsle cobbiTMs B 3TO Ke
BpeMs [OMKHbI Bbinu npoucxoauTts u Ha 3emne. K corkaneHuio,
aHanoru KpyroeblX NyHHbIX MOPENH B MEPBO3JAHHOM BMAE HAa 3eM-
ne He coxpaHunuce. [lo nocnepgHero BpemeHu nNpepacTaBneHus o
NoAOo6HON «NYHHOM» MAM «MAPCMAHCKOM» CTaAuM B PasBUTUM 3em-
nm octasanuch cyrybo runotetmueckummu. MonoxeHue Heckonbko
M3MEHMNOCL C BHEAPEHUEM B MPAKTUKY reonorudeckux pabor ma-
TEPUANIOB KOCMMUECKMX CHEMOK, NO KOTOPbIM M Ha 3emne 6binm
BbISIBNIEHbI MMI3HTCKUE KONbLUEBbIE CTPYKTYPbl, XOTS M HE OYEHb
otyeTnussble. MonepeuHukn OTAENbHBLIX TAKMX CTPYKTYP COCTABASIOT
MHOMME COTHWM M [aXe ThiCAUM KunomeTpoB. B Buae okpyrabix
CTPYKTYP NpPEeACTaBneHbl M3 KOCMOCA KpYMHbiM AHabapckmin mac-
cuB u Mpukacnuinckas snaguHa. Yacto nogobHble CTPyKTypbl Npo-
CMEMXMBAIOTCH BHE 3aBUCMMOCTM OT TEKTOHMUECKMX 3NEeMEHTOB,
OXBaTbIBas, HANPUMEP, CMEXHble HYacTu NNAaTPOPMEHHbIX U CKnaa-
uaTbix obnactein. BoickassiBaeTcs npeanonoskeHue, 4To NopobHble
CTPYKTYpbl SBNSIOTCS penuKTosbimk obBpasosaHusmu, Henocpea-
CTBEHHO CBSi3aHHbIMM C «Tshkenon Bombapauposkomn». MNocnepyto-
was uctopus 3emnu 6uina Gonee cno>KHOM NO CPABHEHUIO C APYTHU-
mu nnaHetamu. OpaHako rnyBuHHBIA PUCYHOK CTPYKTYPbl, CO3faH-
HbiW B pe3ynbTate «Tskenod 6ombapAMpPOBKM», MOr B KAKOM-TO
cTeneHu BAUSTL Ha Nocnegyroume reonoruueckue coboitus. B atom
MOF MNPOSABAATLCA MPWMHUMM YHACNe[AOBAHHOCTM B reONOrHYeCcKuX
npeobpa3zosanusx. MMybuHHas HEOAHOPOAHOCTL KOPbLI M BEPXOB
MaHTUM npegonpegensna pa3nuuus B MNPOSBAEHUM MPOLLECCOB
TennomacconepeHoca u3 Heap 3emnu Kk ee nosepxHocTu. He
CNy4alHO, 4YTO HEKOTOpble KPYMHble KOMbueBble CTPYKTypbl, Bbl-
SBNEHHLIE HAa KOCMMUECKOM u3obparkeHuu B naHpgwadTte M pacTu-
TENbHOCTHU, HE HAXOANRT OTPAXKEHMA B rE€ONOrMUYECKOM CTPOEHMM.
Mo-BuAMMOMY, OHM CBSI3@HbI C HECKOMEKO MOBbLIWEHHbIM TEMNMOBLIM
NOTOKOM BBMAY rAyBMHHOM HEOAHOPOAHOCTH KOPGI. dto, B
CBOIO ouepefb, MMEET BaXKHOE TMpaKTHueckoe 3HayeHue. Mbi
3HaeM, YTO 4YaCTO PYAHbIE MECTOPOMKAEHMS KOHUEHTPHPYIOTCS

139



B BUAE PYAHbIX PAHOHOB MAM Y3NOB M3OMeTPuUHOMU opmbl. OHu
HMKAK HEe YKNafbiBAlOTCA B Te 30Hbl, KOTOPbIE COOTBETCTBYIOT TEK-
ToHuueckum. bonee onpepenenHo B psge obnactent oHu yss3bi-
BAIOTCS C KPYMNHbIMKM KOMbUEBbLIMM CTPYKTYpamu, Aelndpupye-
MbIMK Ha KOCMMUYECKMX CHMMKaX. Takme paboTbl BbINOMHEHbI ANS
Anpano-CraHosoi obnactu, CpepHen Asuu, bantuickoro wmra
n ap. Hanpawwusaetcs 8biBOA O TOM, YTO ApPEBHEWLIMH KONbLEBOMW
PUCYHOK B CTPYKTYpe 3eMHOM KOPbl W BEPXHEM MaHTMM Mor
KOHTPONMpPOBaTh MOCNEAYIOWMH MOABEM B MPHMMNOBEPXHOCTHbIE
4acTH MarmaTM4eCcKMX Pacnnasos u PyROHOCHbIX pacTBopos. B atom
HanpasneHuu elle MHOroe NPeACTOMT CAenath, HO YKe nepsblie
MccnefoBaHus MPeAcTaBnstoTCs BnonHe obHageKuBaOWMMM.

MHTepecHas npobnema BO3HMKNEG B CBA3M C M3y4YeHUEM
NNaHeTapHOM AENUMOCTH 3EMHOMN KOPbI, CUCTEMAMM TPELLMH, 3aKO-
HOMEPHO OPMEHTUPOBAHHLIX MO OTHOWEHUIO K OCH BpaLleHUs
3emnu. Pewenue 310M Npobnemsbl B 3eMHbIX YCNOBUAX CTaNKMBaEeT-
c ¢ 6ONbWHMMKM TPYAHOCTAMMU M3-338 CNIOXHOCTU CTPYKTYpPbl 3eMm-
HOM kopbl. K Tomy e ecnn pgonycTuTe 3HauuTenbHblE Nepemeule-
HMA NUTOCGEPHbIX MNAUT B rOPU3OHTANbLHOM HanpasNeHuu, Nepso-
HAYaNbHbIM PUCYHOK MNNAaHETAPHbLIX TPELiMH OKAaXeTCs H3MEeHeH-
Hbim. MMpu u3yuenun JlyHol 1 Mapca snonHe onpefeneHHoO ycmar-
pusaetrcs npeobnapaHue TpelwMH cesepo-3anagHOro W CeBepo-
BOCTOYHOrO HanMpasneHui B Npeaenax KOHTMHEHTanbHbIX obnacrei.
Ha okeaHuuyeckux paBHuHaxX, NOKpbITbIXx 6a3anbTamu, Takoro pwu-
CYHKa HeT, @ M CaMMX TpeliuH 3[eCb ropasfo MeHble, a Bbipa-
weHbl OHM 06bIUHO MeHee oTuyeTnuso. OTcioga cnepyer npepano-
fIOXEHHe, YTO 3aKOHOMEPHAN AEMMOCTb MOXKET BO3HMUKATbL MpM
CTaHOBNIEHUM KOP, OCOBEHHO KOHTMHEHTaNbHOrO TMMA, Ha PaHHMX
craguax ¢opmupoBaHMS MOBEPXHOCTHM nNnaHeTol. BeposTtHo, no-
BOBGHBIN PUCYHOK MOF COXPaHWUTBLCS M B 3EMHOW KOpe B BMAE rNo-
6anbHOM CUCTEMBI NIMHEAMEHTOB, YHaCNeAOBAHHO MPOSBAKIOLMX
cebs Ha npoTsKeHUU reonormyeckon uctopuu. Myt peweHns aton
Npo6nemsbl B 3eMHbIX YCNOBUAX 3aKNIOUYAIOTCH B BblAENEHUM Cpe-
AU BCEM MAaCCbl Pa3pbiBHbIX HAPYLIEHUH TEKTOHUYECKUX JIMHUMA C
APEBHUM 3aNOMEHMEM M YHACNeAOBaHHbIM PAa3BUTHMEM, C 3aKOHO-
MEPHBIM CTPYKTYPHbIM RMUCYHKOM K C €ro BO3MOXHbIMM nocne-
AYIOWMMH MCKAKEHUAMMU MPU MEepemeLeHHsX KpynHboix 6nokos
KOpbl, BNAOTb A0 NMTOCHEPHBIX AAMUT.

Mo cocrtasy 3emHas kopa oTtnuyaerca oT kopbl JlyHbl M,
BEPOATHO, APYrMx nnaHet, Gnaropaps WMPOKOMY pacnpocTpa-
HEHHMIO H38 KOHTHMHEHTAX MarmaTM4YeCcKMX M MeTamopduyeckux no-
pPoA Kucnoro u cpepHero cocrasa. Cuuraercs, UTO ye ApeBHENn-
wue ropHbie NOPoOAbl, BbiABNEHHbIE B 3€MHOM KOpe, TaK HasbiBae-
Mble «cepble THeWCbl» € Bo3pactom rnopsagka 3,8 mapa. ner,
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npegcragnsaioT coboit mameHeHHble aHpe3uTosble nasbl. CyuecT-
BOBANIO MHEHME, YTO NyHHble KOHTMHEHTblI CO CBETNOM OKPACKOM
TAKXE CNOMXEeHbl KMCIbIMM MarmMaTMYeCKMMM NOPOAAMM, BO3HMK-
wuMmK B Nnpouecce auddepeHumaummn marmbol. OgHako ceryac ycra-
HOBJIEHO, YTO KHMC/bie NOPOAbl PAa3BUTbl TONIbKO B 3€MHbIX YCNOBUAX.
3TM paHHble NO3BONMAM O6bACHMTE OBpasoBaHue KMCALIX NOpPoA
npu yyactun paudpdepeHumaumm BellecTBa B 0CafouHbix bBaccein-
Hax C nocneAyloWMM MX NorpyxeHuem B rnybokue crnom Kopbl u
nepennaenednem. Ho Beab ocapouHble nopofgbl PassBuTbl M Ha
Mapce. Y He cnyuyalHO rpaHAMO3HbIE LWMTOBbIE BYfKaHbl Mapca
TaK Pe3KO OTAMYAIOTCA OT NPOSBAEHWUW BynKaHu3ma Ha JlyHe u
Mepkypumn. MoxeT bbiTb, B MX MarmaTM4eckue ovaru nonana npu-
MecCb OCafOoUHbIX MOPOA, @ Camk nasbl CTanu Heckonbko Gonee
KWUCAbIMM, Hanpumep, aHAe3uTo-6a3anbToBbIMM.

Jonroe Bpems npopgomkanack GUCKyccus O BpemeHu obpaso-
BaAHMS 3€MHbIX OKeaHMYeCKuXx BnafAuH. Bbiau BbicKasaHbl camesle
pasnuuHble TOoYkM 3peHus. Cenuac ycTaHoBneHo, 4YTo Ha 3emne
OKeaHuuYeCkue BnaguHbl BOSHMKAKM CPAaBHUTENbHO HEAABHO, HAYMHas
c me3so30s. Ha apyrux nnaHetax mx obpa3oBaHue OTHOCAT KO
BPeMeHM, nocnegoBaswlemy 3a «Tsxkenon 6ombapamposkoi». B
3TOM OTHOWeHUM 3emns He fomkHa BbiTe ucknouvennem. OgHako
BBMAY 0COBOM CNOXHOCTM PA3BUTMS HALLEW NNaHeTbl 3TOT npouecc
6bin, oueBMAHO, MHOrocTagmiiHbim. leonoram euwe npegcToMT
PEKOHCTPYMPOBATL NONOXEHHE NPOTOOKEAHOB, a TAaKXKe OKeaHuue-
CKMX BMaguH NOCNeAyloWMX 3Tanos okeaHoobpasosaHus.

OnpepeneHue HanNPaBNeHHOCTM B TEKTOHMYECKOM 3BOMIOLMM
3emnu npeactasnset 6onbuion mutepec. Csoero popa «dyTypo-
reonoruyeckMe» MccnefoBaHMa 3emnu cayxaTt AN NPOrHo3upoBa-
Hus ee reonoruyeckoro 6ygyuero. JlyHa 1 MepKypui npakTMyecku
YTPaTUAIM CBOKO TEKTOHWMUYECKYIO aKTMBHOCTb Cpa3y >e nocne 3a-
BepleHus cTaauu (POPMHMPOBAHUSN OKEAHUUYECKOW KOPbl, XOTH Ha
Mapce 3TM npoueccbl cuAbHO 3aTsaHyaucb. Mo cyuiecTBylOWMM
NPeACTaBNeHUSIM B 3€MHbIX YCNOBMAX CeMYac aKTMBHO NpPoOAoska-
eTcs MHorodpasHas cTagus obBpa3oBaHMs OKEAHMUYECKOM KOpbl C
OAHOBPEMEHHbLIM HapalWMBaHMEM KOHTMHEHTOB B NEepPeXoAHbIX
30oHax. Beaw Bclo reonoruueckyto uctopuio 3emnm MOXKHO npep-
CTaBMTb KaK MOCTOSIHHOE NpPORBNEHME NPOLECCOB KOHCTPYKUMHU
M AECTPYKUMM KOHTMHEHTaNbHOM M OKeaHuuyeckon kopsl. BeposTHo,
3emns obnapaer OrpomHbIMM 3aNacamu BHYTPEHHEN 3Heprumu,
BbicBO6OKAaeMbIMM B Mpouecce AuddepeHLmaumm BelecTsa Ha
paspenax sapa v reocdep. Ewe npeacrout pewars, ocnabryt mam
ycunatca 3Tu npoueccsl B HByaylem.

Mccneposanus Apyrmx nnaHeT NpMBNREKNM BHMMaHMe K Npob-
neme MeTeopuTHbix KpaTepoB Ha 3emne. CHayana OTKpPbITHMS

141



APEBHMX METEOPMUTHLIX KpaTepos Bbinnu BCTpedeHbl OYEHb HACToO-
POXKeHHO, Aa u ceiluyac no nosopy actpobnemHon npupoasl psaa
CTPYKTyp BeayTtcs cnopbl. OgHako no aHanorum C APyrMmu nnaHe-
TaMM BO3HMKHOBeHue actpobnem B uctopun 3emnan, XoTs M B
OrpaHM4YEeHHOM KonuuyecTse, AO0MKHO 6bino npoucxoAuTs nMO-
ctosHHo. CeHuac ye BbINOMHEHLI AeTanbHble MCCNefOBAHUA MHO-
rmx actpobnem, NOATBEPAMBLIMX UX KOCMOrE€HHOE MPOUCXOXKAe-
Hue. C HUMM YyAanoch yBs3aTbh M TEKTUTbI — 3arafoyHbie 06nomkm
CTEKON CO cNefilaMu MnepeHoca B atmocdepe, O MPOMCXOKAEHUM
KOTOPbIX elie HefaBHO BbICKA3bIBAIMCb CaMble pPa3nMuyHbie runote-
3bl.

M B 3akntoueHune, Noxmanym, CTOMT OCTAHOBMTHLCA ewe Ha OA4HOMN
npobneme. Asnsasce nnaHeton ConHeuHon cuctembl m lanakTmkm
B LENOM, 3eMNs He MOXKET He UCNbITLIBATL Ha cebe KoCMMUeCKnX
BnmaHuin. Ee nosepxHocTu gocTuraloT meteopuTbl M KOCMMUeCKas
neinb. OHa HaxoguTCcs nofd BO3AENCTBMEM Pa3nMuYHbiX MONEen u
M3ny4YeHMH KOCMMUYECKOro npocTpaHcTea. M He wucknioyeHo, 4TO
BAMSHWE KOCMHUUYECKMX (DAKTOPOB Ha 3BONIOLUMIO 3€MM 3HAUMTENb-
HO Bbillie, Yem nNpepgnonaraeTcs B Hactosuiee spems. Begb o cux
nop HagemHo He obbsACHEHa NPWYMHA MNEPHMOAMYHOCTM B Pa3Bu-
™Mn 3emnu, B NposeneHuu npoueccos ropoobpazosaHus, B mame-
HeHusaX knumaTta. EcTb MHTepecHble runoTessl, KOTOpPblE CBA3bLIBAIOT
TaKylo NEepHOAMYHOCTb B TEKTOHMUYECKMX [OBMIKEHMAX C MONOKe-
Huem Bcen CONHEYHOM cUCTEeMbl B PAa3fMUHbIX 4acTsax [anakTukm,
a NEpMOAMYHOCTL M3MEHEHMH KIMMATa OBBLACHSIOT M3MEHEHUSAMM
conHeyHoi akTmsHocTu. CyliecTBEHHbIM BKNaA B M3yyeHMe KOCMM-
YeCKOro BAMSIHMS Ha reofiorMyecKue MNPOLLECChl AOJIKHbLI BHECTH
6yayuime cpaBHMTenbHO-NNaHeToOnoOrMuyeckue wccnegosaHus. Ecam
Ha Apyrux nnaHetax o6HaApPyKaTCs MPU3HAKM NEPUOAMYHOCTH,
coBnafaolen ¢ 3Tanamn passuTus 3emimn, To 3To ByAeT BarKHbIM
CBUAETEeNbCTBOM B NONb3y OBLWMX NPUUMH, NOPOKAAIOWMX NEPHO-
amyHoCTL B niobom ee nposenenun. Beab korpa-wubyas 6yayt
onpegeneHbl M 3NOXM M3MEHEHMA KNMmaTta Ha Mapce, B TeyeHuwe
KOTOPbLIX MPOMCXOAMNO TasHUE MEP3NoTbl M BO3HMKanu BypHbie
noTtoku Tanbix BoA. [peAnonoxmum, 4TO OHM COBMAAYT C INOXamu
noTenneHus KAMmMaTa Ha 3emiie — BOT M HOBbIM KAOY K peLleHunto
3TO# npobnemsi.
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