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YIK 551.311.5

B cGopHHKe MpeACTaBNcHLI OPHIMHAIBHME HCCICIOBAHMA BeyLUHX
COBETCKHX CMEUHATHCTOB B OGJIACTH M3YYeHHs: METEOPHTHBIX KpaTepos,
o6beIMHAIOLME HOBEHILIME JOCTHXEHHUS pa3nHyHbIX OoTpaciedf Hayk o 3em-
nie: TeOXHMHH, NeTpPOJIOTHH, reoH3IHKH, 3 TAKKE CPABHUTENILHOM IUTaHeTo-
TIOTHM M (M3HKH BIpLIBOB. OH cofiepHT paboTHI MO MexaHH3My 06pa3o-
BaHHA KpPAaTepoB, N0 CPABHEHMIO KOJMBUEBLIX CTPYKTYp Ha pasJIMuHBIX IUia-
HeTax, Mo H3yyeHHio acTpobnem Ha Tepputopun CCCP, no reoguanyeckod
XapaKTCPHCTHKE KOJBUEBbIX CTPYKTYp. PaccMaTpuBaloTes Takske BONpOCEHI,
CBA34HHbIE C 3BONMOUMEN KPATEPOB H MX COXPAHHOCTHIO,

CGOpHUK MNpeaHasHaYeH [UIS [eONIOroR, reoUIUKOB H ACTPOHOMOB, a
TAKKe JUIA HCCefoBaTellell HETeONOTHYECKHX CIeUMANBHOCTeH, HHTepe-
CYIOUMXCA NpoGremoit METEOPHUTHBIX KpPaTepOB M KOMBUEBBIX CTPYKTYp
Ha IUlaHeTax.

OTBeTCTBEHHBIE PEIAKTOPEI
unen-koppecnonient AH CCCP [B.B. ®EJIBIHCKWH| ,
KaH[IHOAT reosioro-MHHepanoruyeckux Hayk AWM. IABHXA
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ITPE/IHCJIOBHE

Tema nacTosmero CGOpHHKA CBS3aHA C OQHOM M3 CaMBIX MHTEPECHBIX H AK—
TYANnBHBIX Npo6neM, BO3HHKIUMX 3& ABAOUATHAETHE KOCMMYECKOH apel (1957=
1977 rr.). Peur nper o cpaBuuTenbHOM XapakTepucTHKe obnuka 3emMnu u ee
GnuxafiluyX KOCMHYECKHX cocegeflt: JIyHbl M maaHeT BHy TpeHHe#t rpynmsl Con-
HewHo#l CHCTeMbl — Mepxypus, Benepnl, Mapca, Yem Gonbine MBI yaHaem of
3THX POAHBIX CecTpax 3eMilH, BOIHHKIIHX NpaKTHYEeCKH OAHOBPEMEHHO M3 Ofi—~
HOr0 MPOTOT/IAHETHOI'O OKO/OCO/HEYHOro obnaka H NpOCYIIECTBOBABIUIMX MpPHMEp—
HO OOHO M TO Xe BpeMs - 4-5 mnpa. ner, TeM Gonbwe ymuenseMmcs, HACKOMb—
KO NO—Pa3HOMY NMpOTéKasia SBOMOUMA 9TUX IVIAHET B GMKAMIMX OKPECTHOCTSX
Conana, :

B camom pnene, 3emns, nHa NMOBEPXHOCTH KOTOPOH, MOYTH HA TPH YEeTBEPTH
NOKPEITOH BOOAMM OKeaHa, OKyTaHHON BBICOKOfi u o6nauxoit aTMochepoit u npu—
KPBITO/l OT KOCMUYECKHX Ny4Yell SalMTHBIM KOJNMAKOM MArHHTOCHEpEHI, cocpeno-
Touesa Gorartas M pasHooOpasHas ¥u3HbL, 3eMns C ee Guochepolt ¥ Hoochepolt -
“chepolt pasyma®, no Bepsagckomy, - coBcem Hemoxoxa Ha MEpPTBEHHbIe Ka=
MeHHCTBIe mycThiHu JIyHel ® MepKypusi, Ha NOKDEITBI® TOJMCTHIM CIOEM KpacHo=—
BaTOro necka paBHHHBI M ropbkl Mapca, Ha pacKameHHble Nons s3acTHBIUSH A&BHI
Ba Benepe, GeasuaHenHble NMOA MOMOroM INOTHON M ropaue#t atMocpeprl, Ce=
FOAHSE HEe OCTanoCk H cnefa OT BEKOBOM MeuThl Ye/oBeKa HallTu B Gruxafuux
OKPECTHOCTAX KOCMoOCa @6GHTaeMble MuphI, HATOMMHAIOUME 3eMI U XOTh CKOJbe
KO—HHOYAE NPHIOAHBIE /Il CYIIECTBOBAHHWS HA HUX DASYMHBIX cymecte, Ot Bpy-
HO no Pnamvapuona um TuxoBa BHIZAIOMMECH YMB!I Ye/IOBEYECTBA COSMABAIM H fle—
NlednH 3Ty MEHTy, KOTOpas MCHYeaja C NoMyHeHHeM HoBo# yGemuTenbHoft Hayw—
Ho#t unpopMauun, M Ha o6nomkax HampHOR NereHAbl O CXOACTBE OGMMKA H cyne—
651 poxaenusix ConHueM Gmuxafiumx K HEMY MNaHeT BO3HHKAeT HOBas npobne—
Ma: NMO3HATL H TNOHATH, NMOYEMY CJIOXHNACE MO—-PasHOMY cyanba BHYTpeHHel
(semuoft) rpynmel nnaner ComHewHo# CHCTEMEI, 4TO OBMEro GbUIC B HX pas—
BHTHH H COXPAHH/IOCE B COBPEMEHHOM ofmuke,

STo Gonbluas u MHOTOrpaHHAS NpoGAEMa, K HE#t BO3MOKHHI pa3MuYHLIe MoA—
Xonbl, ¥ OOMH U3 HauBONEe ECTeCTBEHHBIX M BAXHBIX COCTOHT B CPABHOHWH MOp—
fonoruu mosepxHocTH nnaHeT, Mmbl cpasy sameuaem Or'POMHEIE€ KOJ/IBIEBBIE 00—
pasoparns (kpaTepe!) Ha HmoOBepxHOCTH Jlyssr, Mapca, Mepkypus u, Ha mep—
Bell B3rnfig, oTCYTCTBHE TaKux ¢opm, Ha 3emne, Pagmonabnonenus Ha Benepe
TaKxe oGHAPYMMBAIOT KpaTephl, NONOGHBIE KOMBUEBBIM ropaM Jlyuel, [lo MHe=
HHI0 GONMBUIHHCTBA YHEHBIX, TAKHE KOLUEBHIE CTPYKTYDHI — npoaykT GoMGapau—
POBKH NOBEPXHOCTH NNAHET METEOPHTAMH, STHMM (parMeHTaMH TPOTOMNAHET=
HOrO pemecTpa HAM pacnapuweiics nnadersl, OpHako 3emns He SBASETCH HC—
KmoYeHHeM H3 ofllero npaBuia, ¥ HA €e NOBEPXHOCTH, NMOABEprabBluelcs 3HA-
THTENBHBIM H3MEHeHMSM Mo/ BO3AeHCTBHEM I'eOfIOTHYECKHX NpPONEeCCOB, YXe Celim
9ac HafiieHa NPUMEpHO COTHA METEOPHTHBIX KPATEPOB, KOCMOI@HHOE NPOHCXOM—
fenne KOTOPEIX AoKasaHo, ITO = auwb HeGONBAS AONS KOCMHYECKHX CTPYK—
TYP: KOTOpble MOryT OBITE OGHApyXeHBl HA NOBEPXHOCTH KOHTHHEHTOB IIDH Le=
NeHanpaBAEeHHOM H3YYeHWH,

Ho B xaxoi#t mepe 6bita sarpomyra 3emas npoueccom o6pa3oBaHus KOCMO=
TFeHHBIX CTPYKTYp?

MmMeerca MHOrO -AOBONOB, WTO TAKME 3eMHBIE <CTPYKTYPH, K&K MHUPO—
Bafi CHCTeMa OKeaHHWeCKHX pPH(PTOB, OCTPOBHBIE AYTH C NPUMBIKAOMMMYE K HUM
r/y6OKOBOAHEIMY BNAOMHAMY HAM COBDEMEHHBIE MODHBIE CHCTEMBI, HE HMEIOT OT—
HOWeHNS K YNapHO~-METEOPHTHOMY TEKTOTeHe3y, a OGH3aHBI CBOMM TIPOHCXOM=
AeHHEM @HAOreHHHIM npu¥MHaM. lluroro#t Bynkan-rurant Omumn Ha Mapce, pufp=
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TonoaoGHbIe 'rpeu.m}im' Ha TNMOBepXHOCTH 2TO#i MNAHETH Takxe HMEeKT SHOOIeHHOe
npoucxoxaenne. C meHbllel YBEpeHHOCTHIO SHAOIGHHOE TIPOMCXOXAEHUE MOXET
fLITL NMPHMHCAHO NABOBEIM MSNUAHUSM, SANOMHMBIMM [HO MYHHEIX Mopeit, Tak unu
yHAYe BHYTPEHHME CHIIBI tbopmupoBany o6muk 3eMNM M APYTHX BHYTPEHHMX Ina—
per ConHe4HOA CHCTEeME!, Be3 OKOHYATENBHOIO OTBETAa NMOKA OCTaeTCH BONpoC

© B3AMMOOTHOLIEHHH SHAOT'@HHBIX H SK3OI'eHHBIX, BHYTPHNNAHETHBIX H BHELHHX
KocMudecknx cui, Mx oTHocurensHas ponb B ofpasoBauii COBPEMEHHOIO JHka
INAaHeT M MX CNYTHHKOB Ge3yCnopHO pasnu4Had, Ho Ha 3TOT CYeT -MOXHO BBICKa—
3aTh MHWE coobpaeHns KaueCTBEHHOI'O MopAfka. Mopponornio Poboca, aTOro
MEpTBOro, NHUUEHHOrO BHyTpeHHe# sHepruu (parmenra nnaHeTHO# MaTepHH, MON—
HOCTEIO ollpefermu KOCMOTEeHHEIe ¢axTopel, J/lysa m Mepkypu#l HACTOMBKO CHAB-
HO NMOABEpriuCh BO3AEHCTBHIO MeTeopuTHo#t GoMBapOHpOBKH, YTO Npeobnananue
SK30TreHHBIX (aKTOpOB OuYeBHAHO, H MMeeTcl HCKylleHue oObACHHTE 4yThb N HE
BCe OCOBEHHOCTH MX NMOBEPXHOCTH BNMAHHEM TONLKO 3THX dakTopoB. OpHako OT
Takoft Kpafine#t TOWKM SpeHuS HeOGXOAMMO BOSAEPHATECH, TaK kak ¥ Ha Jlyne,

i Ha MepKypun yXe uMeeTcs AOCTATOMHO NPHSHAKOB NMPOSBNEHHS MX BHYTpEH-—
Hefi @HEpPruM B OCOGEHHOCTSX TMOBEPXHOCTH. [paHuuy MeXay SHAOTEHHBIMH H 9K=.
SOreHHBIMH obpasoBammamu Ha JlyHe u MepKypmn npy HEIHEWHeM COCTOSHHM MX
H3Y4YEeHHOCTH NpPOBECTH TOKa ewe Henbsd, Mapc, GeccrnopHo, ofHapyxHBaeT Ha
cBoGll TIOBEPXHOCTH Chefbl BHYTPEHHErO PASBHTHA, OAHAKO OHO NPEXAEBPEMEHHO
yracno MM MPOMCXOOMIO ropadno Gonee MEOMEHHBIMK TeMmnamu, Hem Ha 3emne,
[NopepxHOCTE 2TON IAHETHEl B ypesBbIYafiHO CHABHON CTENeHH NOABepranach Tak=
e MeTeopHTHO#i GomGapaupoBKe. Haxkonen, 3emna - spku#t npumep npeobnana-
HEW SHOOTEHHOrO TeKTOTeHe3a, 34eCk He TONMBKO HMEeeT MECTO OTHOCHTENBHO®
YMEHbIIEeHHe PONM KOCMHYEeCKHX dpaxTopor B (opMHpOBAHUM NOBEPXHOCTH, HO ¥
BHYTpEHHHE T'eONOTHYEeCKNe CHIbI aKTHBHO BOSAEHCTBYIOT Ha ofpasopapecs Me—
TeopHTHEIE CTPYKTYphl, NpeBpaulas HX B cnabo paamuuuMble acTpobreMsl MM
BOBCE YHHYTOMAS B KOPOTKHE Teo/oru4ecKkue CpoKH Mankie Nno pasMepaM Kpa=—
TepHI,

CooTHOIIEHHEe MeXAY SHOOIMeHHBIMHM H SK3OreHHEIMH (pakTopamu TpH GopMu—
poBaHWM NuKa NNAHET 34BHCHT OT MX pasMepos, Yem Gonblie pasMeprl MnaHe—
THI, TEM Gonble ee BHYTDEHHAS NOTeHUMAaNbHAS SHEprusd. [lo HeKOTOpPHIM NpH3=—
HAKAM KOJHYECTBO NOTEHUMANBHONW SHEepruu, peamlaylomen'cn B XoOe 2BOMIOLAH
nnadeT B hopMe 3HAOIEHHOrO TEeKTOleHe3a, HAXOAMTCH B npAMoOfl 3aBHCHMOCTH
OT Ha/mMuHs ¥ pasMepoB ux sgpa., He yray6ngsck B PacCMOTpEHWe 3Toro Bo—
npoca, 3aMeTHM, 4TO OH OTHOCHTCH K HHCITY BaxHeRUKX INPH H3YYEHHH SBOMO-
man 3eMAR ¥ ApYrHX miaHeT, B KoHeYHOM HTOre YAeNnbHOe 3HAYeHHe KOCMO=—
reHHOTO (aKTOpa YMeHBUIAeTCH C YBemMueHHeM pasMepoB NIaHeT:l, W npexne
Bcero ee fapa., C aToft ToUK: 3peHHs OOMMK Berepsl pomxeH Gonee NOXOAHTH
Ha obnmx 3emmu, weM Mapca u Tem Gonee JIyHBI WM Mepkypus. ‘

WayueHure HepT CXOACTBA INAHET 6yneT cnoco6eTRoBaTE Gonee riuyGoxomy
NOHHMAHWIO HX pasnuiull, MHAMBHAYANLHBIX OoCoBeHHOCTeH pasBHTHS 3emmu, 60—
fee TQNHOMY TOHHMAHWIO € TIpOlUUIoro H HACTOSUero. ; ;

Bonpoc © METEOpPUTHBIX CTPYKTypax 3eMid ¥ TnaHeT seMHO#f FpyNmEl Kak ofi—
Ha ua NMpobneM pas/uYuf ¥ CXOACTBA THX NIAHET BEIABHHYNCH HEIHE B HHCIIO
NPUHIMMMANEHO BAXHBIX, AKTYANBHBIX, Kak H BCH npofnemMa CpaBHHTENEHOR Iia—
HETOJNIOTHM, YacTh0 KOTOpo# OH fBAAeTCH.

CoppeMeHHas MeTeDpHTHas 6oMBapaupoBKa NNaHeT BHyTpeHHeft rpymmnel B
nepsomM npuGmikenun uspecTna, Ocrapanack’ M oOHa Takofi, kKak Teneph, 3a BCe
Bpems reonormdeckot ucropun? OTBET Ha STOT BOMPOC AAaBAnCH MO CTATHCTHKE
xpaTepop Ha JIyHe, H TO 2THM OAHHEIM MomyHaeTcd, ¥TO 34 nocneaHHRt M-
AMapn AeT NMOTOK METEeOPHTHOrO BelleCTBa yMEHBUIMICH /b easoe, [lo 3em=—
HEIM KpaTepaM, BBHAY MAJOrO TIOKA KONHYeCTBA NOKA3AHHEIX 06beKTOB, aHan3
paeT meompepenenusit oreer, Ho BOT B AOMOpCKYI 8MOXY HCTOPHH Ilyn®l, T.€.
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wecKonbkuM Gonee 1 mnpo. neT Hasap, 3TOT noTok 6Bl7, BO3MOXHO, Topasfgo Go—
jlee wHTeHCHMBHEIM. ECM 2To TaK, TO METEOPHTHOE NPOHCXONAGHHE MOl HMETE
MHorue mpoTepo3dofickie ofpasoBaHusl Ha 3eMHOH TIOBEpXHOCTH, H C 2TOH TOYKM
apesus KojibUEBhle CTPYKTYPBl Ha ApeBHEANMX MACCHBAX KOHTHHEHTOB 3aciyxil—
BAKT OCOGEHHO MPHCTANBHOTO BHUMAHMS M TUIATENBHOIO H3YHSHHS. BoamomHo,
410 nmpoTepoloit Obll 3noxoit, koraa 3emns moABepranack HecpapHeHHo Gonee lH-
reHcuBHOM KocMudecKolt GoMGapaMpoBKe, W TOTA& OTHOCHTEMEBHAR pone 2HAC—
PeHHOTO M KOCMHYECKOro TeKTOoreHe3a Morna OHTh CYUeCTBEHHO HHOM, ueM Ansf
Gonee NO3OHHX IEONIONHYECKHX BIOoX. ToaToMy BaxHON mpoGnemMoll #SBNAETCH Tila—
TenpHOe MayYeHyue ApeBHefflmX KOoJblUEeBBIX CTPYKTYpP HA 3emnie W HeNpeaB3ATOE
ompenefeHye HX reHeauca. BMmecTe C TeM ocofoe BHUMaHHE HeoOXOOHMO yde—
MUTH ONpeeNeHuid BO3pacTa METeOPHTHBIX KpaTepob pagMoNorMYeCKuM MeTOAOM,
s Toro wrofbl pacmonaraTh HagexHOft naTHPOBKOH MMEBIMX MECTo coGEITHHA,

HecmoTps Ha GbICTphIe YCIEXH Y4eHHS O ME@TEeOPHTHBIX CTPYKTYypax, Msl emle
3HaeM O HHX HaCTONbKO Mano, UTo Tiepen HAMM BOSHHMKAIOT [BE 3AN&™H, CBSi=
sanHbie C QyHAAMEHTANLHBIM paclIHpeHHeM nayuso#t undopmaunn B aToft ofnacTu,

Bo-TepBEIX, CNENYeT B XOfe TeofOrHYecKoff CheMKH W ApyrHx reojoropaa—
BEMOYHBIX PaGOT NpOBEecTH CHCTeMATHHYECKMH NMOMCK BOIMOMHBIX KOCMOT'€HHBIX
CTPYKTYpP, & And 8TOro 03HAKOMHTbL WIHPOKHEe KPYTM reonoroB C KpHTEpHAMH OIl=
peneneHua MeTeopUTHOH TPUPOABI KONBUEBHIX CTPYKTYP % HanagMThL c6op HHbOP—
MAIME TAKOT'® poAa OT opraHusauu#t MEHMCTEPCTBA CEOJOrHH CCCP u Opyrux
BENOMCTB, BEAyMHX reolorddeckne HCCNeaoBaHHH.

Bo-BTOpEIX, HAAO CHCTEMATHYECKHM H TIIATENBHO o6cnegoBaThk OAHY 3a ApPY-
rofi BCe CTPYKTYpHl, KOoTOpHe IOKa eme Henb3s AOCTOBEPHO NPHYACNETE K KOC—
MOTEHHEIM, MCIOAB3YS A/ STOro reopuauteckue, neTporpa¢uHecKue, aHaIuTH=
geckHe METOABI AN YCTAHOBNEHHS HX TPHPOABI C TeM, 4yTo6Bl paclMpHTE Gasy
nns o6o6meHut ¥ BHIBOAOB, KOTOpBEE MOTYT 6LITL COENAaHBl MO 2THM MaTepHa-
nam, 3’!‘8. sagjada MoxeT BBITE peuresa UL COrMIACOBAHHBIME Y CHIIHSAMH He=—
CKONBKMX BHICOKOKBAMMGUOUPOBAHHBIX HAYYHEIX KOIEKTHBOB,

KomuTer mo MeTeopHTaM AKageMnn Hayk CCCP, rge npoBOAMTCH HAydeHHe
3eMHBIX METEGOPHTHEIX KpATEpoB, B3N Ha Ce0A WHMUMATHBY CO3AAHMT cBopHHKA
"MeTeopHTHEE CTPYKTYPE! HA NOBEPXHOCTH nnaner”. Heo6xomumocTes nopoGHOM
CBOAKM AMS TeonoroB, reopusukoB, acTPOHOMOB, ¢u3MKOB, KOTOPHIM MPUXOAHTCH
CTANKMBATECA C NpobieMolt KOCMOTEHHOTO TeKTOTeHeaa WM NMPOCTO HHTEpecoBATL=
cs ew, OUEBHAHA.

Vyensle H CIENMANHCTH, SAHUMAKMHMECH HOYHYeHHeM METeOPUTHBIX KpaTepom
Ha 3emne M APYrMX TJAHeTax, BHAHEIE COBETCKHE reoliori, nerporpadel, reo—
qmam’m, ACTPOHOMBI, MEXaHHKM OXOTHO OTKIMKHYyNIUChL HA Halle ofpamense ¥ B
KOpOTKHEe CPOKH COSA&/M KHHT'Y, KOTOPYi0 MBI npennaraeM BHEMAaHHIO SHTATENeH.
Ona HanWCaHa TO eQHHOMY TNAHy HCCAeAOBATEeNSMH, NPHAEPKUBAOWMMHCH Of=
HOH M TOf e KOHIeNMIHR — O 3HAYMTeNbHOW pony yOapHO—B3PEIBHOTO TEKTOr e~
nesa B opMupoBaHuH ofNuKa MNNaHeT, BK/OTAf 3emmio.

Ba)HO mofYepKHYTH, YTO AaHHA# KHHIa BO MHOIOM NPOAO/HAET H pasBH-—
BaeT MOCTHXEHNs CoBeTCKofi HayKnm B padpaboTke npobnemMel KOCMOT'€HHOI'O TeK=
roreHeaa, OCHOBHI (QHGHYECKOH TEOpHH METGOPHTHEIX YAAPOB C KOCMMIHECKIMH
CKOpOCTAMH GBbIIM 3all0MEeHbl B CCCP eme B 1937 r. K,II. CraniokoBuieM H
paseuTel uM B S5O=-X ropax, fnocne Hero B pazpaboTKy ®TOr0 BAXHOIO Hampab-—
neHus BKTIOUMAOCH YXe GOnulioe KOMHHeCTBO (USMKOB H MEXaHHKOB B Coper—
cxom Cotose n sa py6exoM. Eme B CBOMX paHHHX paborax K.Il. CraHiokoBuH
pasBuil TEOPHIO 'peaxmauorc_:' HMIynBCa, o6pasyiomerocs MNpH pasnere NpoAyk-—
TOB B3phiBa B pesy/aETaTe yaapa C GONBUIMME CKOPOCTAMM, CyTe aTOro ABie—
Huf COCTOHT B TOM, 4TO MMIYNLC OTAAYM HA NOPAQOK NpeBiuaeT HMITYNIBC TIa—
papmero Tena, NoCKONbKY 'G~\/ME, taoe E — =sHeprus ynapa, M - pasnetax-—
magcs macca; M~E, rt.e.'G~E. 3To Mo3Boim/Io B.B. deamrckomy 'u K.I1.Cra—-
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HIOKOBHTY eme B 1947 r, nokasath, TO METEOPHTHBIE YA&pb O NOBEPXHOCTH
JNlyuw1, Mapca, acrepouaos yHOCHT Golblie BemecTBa, &M ero nagaeTt, d ¥To
NMOBEPXHOCTEL M/IAHET, HMEIIMX PA3pPeXEeHHYI0 aTMochepy MM BOBCE HE HMEe-
umx aTtMochepbl, NOMKHA GBITB NOXOXKA HA JIYHHYIO, 9TO BIOCAEACTBHH OLLIO NOMf=
TBEPXOEHO NpH KOCMUYECKHX MoneTax. 3a NociefHue roAbl TeopHs MeTeopHTHO#H
GoMGapaHpOBKH TOBEPXHOCTH NuaHeT GhlIa CYMECTBEHHO YCOBEpUIeHCTBOBAHA CO—
BEeTCKHMH YYeHEIMH, & HEKOTOpble MEeTeOPHTHHIe CTPYKTYpel Ha Tepputopuu CCCP
NOABEPrAKChL AeTankHOMYy H3ydeHuoo, Bce 210 cospano mpeanoceinke nns HANMHCa—
HAS HACTOSMmER KHHMIH,

O630p pasBHTHA B3IVISOOB HA MPOHCXOMEHHE KOMBOEBBIX CTPYKTYP HA MO—
BEpXHOCTH NnaHer cocrtasnex B.A, BpoHwTtsHoM, Mexamnka obpasopaHus ygap—
HEIX ¥ B3pPHIBHEIX KpaTepoB H BO3Ae#CTBHS pACNPOCTPAHAIMMXCH NMPH 3TOM yaap=
HBIX BOMH paccMarpupaetrcs B crateix B.A, Meanopa m 3., AngpuankuHa,

CraTeu reonoroB ¥ netporpadoB NOCBAmMEHB MeTONAM H3YYEeHHS METeOPHTHBIX
KpaTepoB M aHANM3Y KpPHTEpHeB, MO KOTOPEIM YCTAHABAMBAETCH HX KOCMOIEHHAS
npupopa, B,/1. Macafituc paetr 0630p METONOB M pPeayNLTATOR HAYHYEHHS ACTDPO—
6neM, T.e. OONIMOUEHOBEIX B3PEHIBHBIX KPATEPOB, B TOM HAM HHO# Mepe yXe Ha—
MeHEHHBIX reonoruyeckumu npoueccamu, A M, Paixmun u T.B, Cemipanorckas,
"A.A; Banwrep n E.Il, I'ypor omuceiBaloT Npu3HaKu yOapHoro MeTamMoptuama, B
pesynbTaTe KOTOporo of6pasyioTci HOBLI€ XADAKTepHBIE MHHEPANbl, & TAaKKe THe=
NEYHbIE B3pLIBHBIE GPeKYHH H HMIIAKTHTHI, '

leopusuveckas xapakTepHCTHKA METEOpPHTHR'X KpaTepoB u acTpobneM paercs
B cratee A M. [abuxu u B.B, ®enpmcxoro.

Pacnpenenenne MeTeOPHTHBIX KPATEpoB 3eMiM Mo MX pasMepaM M BOSPacTy
paccmarprBaeTca B cratee BB, ®emmirckoro, A.H, [a6usu m U,T. 3oTkuna,

PacnpoCTpaHeHHOCTH METEeOPHTHBIX KpaTepoB Ha 3eMie M MX COXPAHHOCTH Ha
YKpaHHCKOM KDHCTAMIHYECKOM WHMTe nccesmena craThd A.A.Bamsrtepa u E.IL I'y-
poBa, B KOTOpofl yKasHBaeTCs, YTO HA PABHHHHOA TIOBEPXHOCTH MATepHKOB 3&a
nocnegine 500 MaH, neT MOrNO BO3HHKHYTH Gosee 36 TeicEY KpaTepoB, MeX=—
oy TeM Kk 1976 r, ux Geno uaBecTHo Tonsko 69, TakuM o6pasoM, MBI HaXO—
AMMCH' MMWE B CAMOM HAaYane HSYHeHHS 3€MHEIX METEOPHTHBIX CTPYKTYP.

OCHOBHEI@ HepTsl r'eoNIOTHH acTpobnemM, u3pecTHBIX Ha Teppurtopuu CCCP,
omucansl B cratee B.JI, Macafitnca, PeayneraTsl ossakxomnenns c 45 MeTeo—
pHTHEIME KpaTepamu Ha Tepputopu CCCP, us kotopeix 11 6binm usygeHm Go—
nee peransHo, copepxarcd B cratee A0, Aanos. B cratee AW, [abuwm u
M.C. Kpacca pnaercsi 0630p @BO/MIOUHN METEOPHTHEIX KPATEPOB C (MAHKO=Ieosio—
rHY9eCKOR TOYMKH 3pEeHMH,

3axnuuTeNsHAS HACTH KHAPH NOCBSMIeHA METEOPHTHHIM CTPYKTYpaM Ha Io—
pepxHocTr nnanet, K.I1, ®nopenckuft, A.T. Gasunescku#t ¥ H,H, NpeGennux onn=—
ChIBaOT- MOpoONOruo ynapHelx KpaTepoe Ha Jlyne u nnaserax. Cratss B.C, 3efi-
nuKa, pacCMATPHBANMEro NpobnemMbl reHe3Hca TMMaHTCKHX KOMLUEeBHIX CTPYKTYP
Ha Jemne M mnaHerax, B SHAYHTENLHOR Mepe fABnseTcd OHCKYCCHOHHOR, ee [oka
MOMHO pACCMATPHBATEL TONBKO KAK CMENyW THHnoTesy, Tpebyomylo oCHoBATeN:—
HOR M oOBeKTHBHON Hay4dHOH NpoOBEepKH.

B.B. bedqncnuﬁ



B. A. BponmT3H

PA3SBUTHE B3IJI4/10B HA TNPOUCXO0X/IEHHE
KOJIBIIEBBIX CTPYKTYP HA IINIAHETAX
H COBPEMEHHOE COCTOAHHME ITPOBJIEMBI

MEPBBIE HCCJIE/IOBAHHA

O6unue Ko/AbUeBLIX CTPYKTYp Ha JlyHe, cpaay 6pocuelieecs B raa-
3a ee nepebiM HaGmonarensm, yxke c xonua XVII B, nocraeuno ma mo-
BECTKy aHs npobneMy MX mpoucxoaeHus. Brneperie mpewo o6 yonapHOM
NMPOMCXOXAEHHH NyHHBIX KpATEpOB, NMOOKPEI/IEHHYIO ONMbITAMM TI0 HX MO-
nenypopauio cOpacbiBaHHEM TOPOWMH B XXHOKYIO IMIMHY, Bhickasan [yx
B 1667 r. B croeit “Muxporpapuu” (Konan, 1963). B xonue 80-x
ropoe X VIII B, uspecTHrill Hemeukuit acTpoHom=HaGmopaTens Llpetep,
MHOT'O 3aHMMaplmica uayuyeHneM JlyHel n KaprorpadpupoBaHueMm ee Io-
BEPXHOCTH, BbIOBHHY/l BY/IKAHHYECKYI0 THIIOTE3Y NPOMCXOMIEHHA MyHHBIX
KpaTepoe.

Cnycrs Heckonbko necatunetuit, B 1824 r., I'pynTylisen BHOBb Bbi-
CKasan uaeio 0 BO3MOXHOCTH 06pasoBaHHs KONBUEBBIX CTPYKTYp 3a
cueT “nmponaBnupaHua” NYHHOH KOpHI NpH yoapaX O NOBepXHOCThH JIyHhl
FHTMaHTCKHX KocMmuyeckuX Ten. Onnako aTa maes Gbina 3abeiTa mouTH
Ha noncronetus, noxa B 1873 r, [IpokTop BHOBB He NPeAJIOXKHA ee,
[To ero MHemMIi0, MPOMOMB] JIYHHOR KOpBI NpH yaapax MeTE€OpHTOB CONpo-
BOXKOAMHCE H3IHAHMAMH NaBkl, KOTopas ¥ obpasopana CTeHKH H OHO
kparepa (Bpomurtsn, 1968).

[Moxany#t, neppoe nogpoGHOE H3NOKEHHE METEOPHTHOH IHNoTe3bl 06—
pasopanna (OpM nyHHoro penbeda Geio maso B 1892 r. npeauneHTOM
Amepukanckoro reonoruyeckoro obuecrea I'.[xunGeprom~ B ero peun
NpH yXode € 3TONO NMOCTa u roaoM nosxe - B obcToATEeNBHOM TRyOE
Ha 50 crpamuax (Gilbert, 1893). Bynxamuueckas runoresa mMpoHC-
Xonenns kparepo Ha JlyHe 6bina WM NOOBEPrHYyTa CEpbe3HCH XpUTH-
ke. [bknnbepr ykasan He TONBKO Ha PO/b MEXAHHYECKOrO BO3ne#CTBHS
ynapsownx Tesl, Ho H Ha Temnopo# sddexkT ynapa - Ha npeespaumeHne
Gonbluel 4acTH KMHETHYECKOH IHEpPruM ydapa B TEmIoTy. ITO HO/MKHO
NPUBOOMTE K Y&CTHYHOMY DACIUIAB/IEHHIO NYHHO# KOphl H K 06pasoBaHmio
mope#t. [xkunGepT nepeeiM OGpaTH/ BHHMAaHHE HA CHCTEMY panualbHBIX
BeiGpocos, pacxongumxca oT Mopsa [oxne#, o6bACHMB HX BTOPHYHBIM
paabpaceiBaHHeM OCKO/KOB nociie ynapa. CeeTnbie Jyuu OH OOGbsiCHAN
pa3bpeisaruBanieM pacCI/IaBleHHBIX NMOPOd, & TPEeUulMHBl - PA3PbIBAMH KO-
PEI B pe3ynbTaTe CH/IBHbIX yoapoB B IpH/erawumx pafoHax.

HecmoTpa Ha 1o 4To [UkunbepT 6bI1 Hepanexk OT NMOHUMAHHS (QHIH—
4ecko#f KapTHHbL! ynapHoro obpasoBaHus KpaTepoB Ha J[lyHe, OH He Ccy--

1B PYCCKO# NUTEepaType 4acTo BCTPEYaeTCH TaKKe TPAHCKPHIIUHS
Mune6epr.




Mell NMOHSTB ee [0 KoHua. [l03TOMy ans Hero, Kaxk ¥ O/1s MHOTHX Ieo-
noroB. KAMHEM IPETKHOBEHHS ABHIACH Kpyropas fopma GonswHHCTBA
nyHHEIX KpaTepoB. B To Bpems CuMTAanoch, WTO NpPH KOCHIX ynapax Me-
TeopuToR (KOTOpBIe GO/lee BEPOATHEI, YeM MNpAMEIe) NODKHBEI 06pPas’OBLi—
BAThbCH 2JUMMITHYECKHe KpATephl, & He Kpyriaele. 3To “npotueopeune”
sacraeuno [bkunbepra peigpuHyTh rumoteay ad hoc o tom, wto Jlyna
obpazopanack 3 OKpyXaBuero Korna-tro 3emmio Konbkua, nogobHOro
xoneuy CatypHa.

OTKPBITUE METEOPHTHBIX KPATEPOB HA 3EMJE

3a nea roga pgo nybmmkamnu paborer [IxunbGepra, 8 1891 r., 6mn
sneppsie moapobuo omucan (Foote, 1891) asnamemutsit Apusonckuit
kpatep (Kampon [es6no) mmamerpom 1200 M u ray6umoit 175 M.

[xunbepr He momsn (kak # GONBUHHCTBO YYEHEIX TOTO BPEMEHH ),
4YTO 3TOT KpaTep HMeeT MeTeOpHTHoe nporcxoxnenne. O cumTan ero
KPHITOBY/IKAHHYECKUM, T.€. 0OpasoBaBumMCH NPH NPOPLIBAX Napa, CBA3AH-
muix ¢ pynkammamom (Gilbert, 1896). B xauecTBe NOBOAOE MPOTHE
MeTeopuTHOR npuponk! ApuaoHCKoro kpaTtepa [DkunGepT @ ero coppe-
MEHHHKH TpHBOAM/H OTCYTCTBHE B HeM (kak oHm monarami) MeTeopuT-
HEIX OCKOJIKOB M MATHHTHHIX aHoManuft. *

B 1905 r. Dappuumkep Havan TwaTenkHkle jccnepoBamns ApHsoHC-
KOI'o KpaTepa, B XOoOeé KOTODLIX NpHIeJ K TBepaoMy ybexpaeHWio B ero
MeTeopHTHOM Npomcxoxaewmmu (Barringer, 1905, 1910). Buscmnocs,
YTO OCKOJIKH METEOPHTHOTO Xejleda HaXOOuimM B CAMOM KpaTepe H ero
okpecTHOCTSX eme ¢ 1866 r. Bappunmkep opranmsosan Oypemnwe Kpa-
tepal u Waywmn cTpykTypy moncTEAaloumMX crnoes. [lpagmaTiaeTiue mHc-
ClIelOBAHHA AA&H HeONpOBEpPKHMLIE NOKA3ATEeNbCTBA METEOPUTHOW Npi-
poael kparepa. Beimm o6Hapyxenbl BTOpHYHble BHIGPOCH!, pPaCIONOKEHHBIE
CHMMEeTPHYHO OTHOCHTE/NBHO UEeHTPa KpaTepa, pagHanbHblf COBHI Iac-
TOB I'OPHBIX NOpoA, B KpaTepe Okina HalineHa Tak HaskiBaemad opHAas
MyKa H KyCKH UIIAKOBEAHOTO CTeK/la - NMPOAYKTH pACIIAB/IEeHHS MOPOA
fipn ynape mereopura (Bérringer, 1914, 1924; Memill, 1907,
1908).

Tem He MeHee mexkoTcpeie reonoru (Ympeunckuit, Xeftrep) mo 50-x
FONOB BLICKA3EIBAMH COMHEHNE B METEOpHTHO# npupoae ApPH3OHCKOI'O
KpaTepa, CHHTas ero EpoBanbHeM obpasopamueM Tuna maapa (Kputos,
1955).

Mexagy TeMm Bcinen sa ApuaoHckuM Obinu o6HapyXeHE! gpyrue MeTe-
opuTHble KpaTepe: B 1921 r. - Opecca (wrar Texac, CIIA) guamer-
pom 160 M, B 1927 r, - rpynna kparepos Kaamn nHa o-pe Caapema
(3cTonus) ¢ rnaeHeM kpaTepom gmameTrpoM 110 M, B 1931 r. -
rpyma us 13 kpatepor B Xeubepu (AscTpamisi) C 3/UIHIICOBHAHLIM

1C06c'rsa:mo. nensio aToro Gypenus Gbina NONBITKA HARTH OCHOBHYIO Mac-
Cy MeTeopuTa, KOTOPYIO OUSHHBAIH B [€CATKH THICAY TOHH, TAK 4TO ee

OGHHPY)KEEEG CY/NMHNO H 3KOHOMHYEeCKHe BhIIOAbl.
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ueHTpanbHbiM kpaTepom 220 x110 m, B 1932 r. - nea kparepa Ba-
6ap B CaynoBckoit Apasuu (nnameTp Gonbuwero - 100 M), 3a HuMH
nocnepopamt apyrue oTkpuitus (Kpunor, 1955). lNonuwit katanor 115
METEeOPHTHEIX KpaTepos, H3BeCTHbIX k 1967 r., npueenen B cOopHuKe
“BapbiBHEIE KpaTepbl Ha 3emne u mniaHertax” (1968).

OTKpbITHE METEOPHTHBIX Kparepop Ha 3eMie noxkasano, 4To noaob-
gele 00pasoBaHNs He ABNAITCA CleunPHYecKOH NMPHHAOMEKHOCTBIO HMEH-
HO NYHHOTO pefbedpa, a CymecTByIOT (XO0TH M B HeGOMBIIOM KOMMYECTBE
¥ He cTo/b GonblMX pasmepoB) Tawke W Ha 3emne, ITO 3HAYMTENBLHO
YKPENHU/O MO3HUMH CTOPOHHMKOE METEOPHTHOR IUIIOTe3bl NMpOoMCXOXAEeHHS
NYHHBIX KpaTepos.

B 1916 r. corpyannk Mockoecko# yHnBepcHTeTcKo# oGcepsaTopin
3nux, HWYero He 3Has o pabore [kunbGepra, omyGimkoean cratkio “3a-
Meyamie o NOBONY MeTeopHOH TeopuH NyHHEIX umpkop” (3mux, 1916),
B KOoTOpo#t passuBan uneu, Gmiakue x Barnaoam [Ixkunbepra, u Bnepebie
yKasan Ha B3peIBHOe 0OpasoBaHHe KpaTepoB.

B 1921 r. obcrosTensHas pabora no o60CHOBAHHI0 METEOpPHTHOMN
runotess! (C KpUTHKO# NpyrMX IHMOTE3, B YACTHOCTH ByNKaHM4eCKo# )
Geina BRINONHEHA HeMeukuM reobuankom Berenepom., dra pabora Guua
nepeepeneHa Ha pyccku#t aswixk (Berewep, 1923). B pabore Berenepa
NPEBOOATCSH PeayNbTaThl €ro 3KCIEepHMEHTOB 0 MOOE/NHPOBAHUIO NYHHBIX
KpaTepoe myTeM cOpachBAHMS KOMBEB UEMEHTA Ha CMOR UEMEHTHOrO
MOpOiiiKa, B peayNbTaTe KOTOPBIX MOMY4aIUCh CTPYKTYPHI, BMOMHE monob-
HbIe MX MYHHBIM aHANOTaM, O&Xe C UeHTpanbHOR I'OPKOR M pamianbHBIMK
BuiGpocami. [TonoGubie axcnepHMeHTHl OGbIN MOTOM C yCNeXoM NOBTOpe-
Hel B CCCP CabaneesniM (1952, 1955, 1963) u Beneronenckum
(1962). Berenep, npunepxuBasack KoHuenuuu xunGepra, paccMaTpu-
Ba/l MEXaHHYEeCKOe M TelJIoOBOe BO3AeHCTBHE ynapdiouuX Macc Ha MyH-
HYI0 NOBEPXHOCTH - npoﬁén KOpBl M 3anonHexue Gonee unu MeHee 06-
WHDHBIX Y4aCTKOBR pacnnapinexHo# napoi. K rakum yyactkam Berenep
OTHOCHT OHMIla TeMHmIX KpaTepos Tuna [lnarona, 3anus Panyr u c me-
KOTOpBIM COMHEHHeM - Kpyrneie mopsi THna Mops [doxneidt (comuemne
OTHOCHTCS K CBASH 3THX MaBOBBIX H3/ASHHA C NMageHMeM MeTeOpHTOR).
B oramune ot [xunbepra Beresep He COMHeBancs B METEORMTHOW Mpi-
pooe ApH3OHCKOTO KpaTepa u O&Xe HMCNOAb30Bal O4HHBIE O ero CTpoe-
HUM 008 CpaBHeHHs C AyHHBIMH KpaTepamnu. Ho Hemomumanue $uasnuvec-
KO# mpHpoakl ABJEHHH, CONMPOBOXOAKUMX yOAapbkl C KOCMHYECKMMH CKOpOC-
TAMH H NonOGHBIX CH/IBHOMY B3pPbIBY, €CTECTBEHHO, OIPAHHYHBAMNO B3rnf-
oel Berenepa u aacrasnano ero, kak n [kunbepra, HckaThb I'HNOTE3b!
ad hoc Tuna eemanemms ma Jlywy Ten ua Konblua, OKpYXaBlero koraoa-
TO 3emio,

PA3PABOTKA TEOPHH KPATEPOOBPA3OBAHHA

B 1924 r. noposenauncknit yuensit [xubbopa (Gifford, 1924)
CHOBa BbICKA3al HAew O B3pbiBononobHoM nefCTBHH ynapoB MeTEOpHTOB
O noeepxHocTh JlyHel, OH nan npaBE/bHYI0 KA4eCTBEHHYO KApPTHHY AB-
nexmit, conpopoxnalountx ynap. [locne sapbiBa MeTeopuTa (BBl3niBaeMO-
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T'O NPAKTHYECKH MTHOBEHHBIM TOPMOXEHHEM M NepeXonoM Bceft KMHETH-
HYeCKOH 9HepruH Tela B TEIVIO) NABIEeHHe I'OPAYMX raaos, no [lxudbop-
oy, Oyoyuu paBHEIM 1O BCEM HANpPABNEHMAM, H3-38 PAS/IMYHOIO COMpPO-
THBMeHMs cpeabl NMpHBeAeT: &) K YIVIOTHEeHMIO NOpoN NOA MECTOM B3pbl-
pa; 6) K okaT™MIO ¥ pasnBXeHH Mopon B GOKOBEIX HanpapleHHaX, CO-
npoBoXoaeMoMy BbIGPOCOM MaTepHH; B) K CHABHOMY ApobGneHuio u pas-
PYIISHMIO BeuleCTBA BEpPXHHX cloeB M K Beifpocy ero Ha Goneume pac-
CTOSHHS, HO C PABHOMEpHBIM pacnpenefeHMeM N0 panualbHbIM HaNnpap—
nenusM; r) k obpasopannio Gnionueobpas3Ho#t BhIeMKH, T.e. KpaTepa.

Pa6ora [kuddopna He copepkana pa3BHTOR MaTeMaTH4YeCKOR TeOpHH
o6pa3opanus KpaTepoB NP yaapax MeTeOpHTOB M OCTalack He3aMe4eHHOR.
Jluwe cnycta 12 ner Cramwokoenu paspabGoran, no-pHaoMMOMY, NEpPBYIO
MaTeMAaTHYeCKYyl0 TEeOpHK0 B3pLIBHOI'O POpPMMpOBAHMS METEOPHTHHIX Kpa-
Tepos, 0 xotopo#t nonoxun B 1937 r. na Il xonpepermmu no xomerno#
H MeTeopHoR acTpoHomun B Mockee (Acranoewy, 1937). Ho sta Gonb-
was pabora octanack Torga HeonyOGIMKOBaHHOM.

Tonom panswe dmix (Opik, 1936) ony6nuxosan paGoty, B koTOpO#
paccMAaTpHBaNOCk NPOHNKHOBEHHE METEeOpHTa B IPYHT NpH ynape, Beibpoc
peulecTea H obpasopaHMe KpaTepa HA OCHOBE YPABHeHHH I'MAPOAWHAMHKH
HeoknmaeMmolt cpenwl. Taxo#h noaxon, xak Geuio MOKasaHo Noa3nHee
(Baldwin, 1963; Shoemaker, 1963), npueoanT x nepeouenke sHepruH ynapa
Ha 1-2 nopsaoka.

Tonbko yepea 10 neT B neyaTH nosBuIack uapecTHas craTbs Cra-
nHiokopnya u Peprmckoro (1947) “O paspywuTeNBHOM OEACTBHH MeTe-
OPHTHBIX ynapoe”, B KOTOpOH ObIH M3NOMEHbl OCHOBbBl B3PHIBHOR TEOPHH
ITPOMCXOXOEHHH METEeOPUTHLIX KPATEPOB M CHENlaHO BaXHOe npenckasa-
HHE O TOM, 4YTO TaKue KpaTephl AO/KHBI CYWeCTBOBATH HA NOBEPXHOC—
Tax Mapca, Mepkypusi, acTepoMaoB M CNyTHHKOR TuiaHeT. Tpems ropa-
MM TO3QHEe Takue ke npeackasamus 6eum coenamtt Smukom  (Opik,
1950) u Tom6o (Tombaugh, 1950).

B aTo ppems Cramiokopuy (1950) ony6nuxopan Gonee nompo6uoe
H3/IOXKeHHe CBOeH TeOopHM, B OCHOBE KOTOpDOH nexana Tak HasblBaemas
B3pLIBHASA aHANOTHS - B3PLIB NPH yOoape MeTeOpHTa O NOBEPXHOCThL Nia-
HeTkl ynonoGnsncs B3PIBY SKBHBA/ICHTHOIO 3apsna B3PEIBYATOrO Beuwec-
tea (BB) Ha HekoTOpoR raybume, papHod rayGuHe NPOHHKHOBEHMS Me-
TEOPHTA BHYTPb NMOBEPXHOCTHOTO c/ios. [NybHHA NMPOHMKHOBEHHS M IKBH—
BA/IEHTHLIH 3a8psAn ONpefensNuch YC/JOBHAMH 3a0a4H, T.€. CKOpOCTHIO,
Macco#f H TJIOTHOCTBIO METEOpHTAa, a TaKKe CBOACTBAMH Cpeal.

Cnycrs 10 net Cramoxoeuu (1960; Cramoxoswd, Bpomursn, 1960)
eue Golee yCOBeplIeHCTBOBAN CBOK Teopuio. OH Hayuan npouecc BaphiBa
sapsnos BB paanuuHOR MOWHOCTH M KanOpHAHOCTH, 3aBHCHMOCTB paame-—
poe u dopmel KpaTepa m XapakTepa priOpoca NpOOYKTOB B3pEIBA OT
CBORCTB Cpeaobl M YCKOPEHMS CH/bl TSXKECTH Ha naHHo# mnanete. Brina
HccnenopaHa riy6WHa NPOHHKHOBEHHS METEOPHTA BHYTPb 3anaHHO# cpe-
abi. [lppMeHHB B3pBIBHYIO AHANOTHWIO, T.e. NMPHBENs 3anady O B3phIBe
MeTeOpHTa NpH yaape K 3anadye o Bapeiee BB, oM monyunn BeipaxeHus,
MO3BONAWINE ONPeNeNHT: pPa3Mepbl Kak NneppuYHOl BOpoHKM (oGpasyio-
wefics B peaynbTaTe neRCTBHS ynapHOR BOMHEI CKATHS NpH “Bapuiee”’),



Tak M Bana KpaTepa, KOTOpbIH, Kak ¥ LUeHTpanbHylo ropky, CraHiokopu
cypTas HacbimHeiM obpasopannemM. B To#t ke f:aﬁo're 6bl1 paccMOTpeH
pasneT BbIGPOWEHHBLIX MACC X BONMPOC O NOTEPe MACCH MaNbIMH TiiaHe-
TaM# M CHyTHHKAMH, HE HMelouMMH aTtMmochepbl, B peaynbTare MeTeo-
puTHOH 6ombapaupoBKH.

C noytt 10-neTmuM OoTCTapaHMeM TeOpHs KpaTepoobpasopaHus NpH
MeTEOPHTHBIX yOoapax Havana paspabartbiBaTbcs Ha 3anage. B 1956 r.
6bim onybnukopanel paboTel Muneappm ¥ Xuana, B KOTOpPbIX paccMaTpH-—
panach OfHOMepHas 3anaia ynapa meTeopuTa (mMmerowero dopmy naoc-
xo#t nnactunku) o asemuyw nopepxsocte (Gilvarry, Hill, 1956a,b) u
MCCNeaoBanoCh paclpoCTpPAHEHHE ynapHbIX BOJMH B Te/le MeTeopuTa ¥ B
rpyute. B Teopun IunBappu-Xunna uCNONb30OBANOCH YPABHEHHE COCTOS-
HIS BEWeCcTBa, OCHOBAHHOE HA CTATHCTHYecKo# Mmomenu atoma Tomaca-
depMH ¥ TOOHOe He N8 BCEro MHTepBana MeTeOpHBIX CKopocTelf, a
nuwbk NpH ckopocTsax ynapa 16-37 xkm/c. Torna e aBTOphl MOmbITa-
AHCB C NMOMOWBID CBOEH TEOpPUH KONMYECTBEHHO OOBSCHHTBH HEKOTOpHIE
COOTHOLIEHHS MAPAMETPOB JYHHBIX H 3eMHBIX xparepos (Hill, Gilvarry,
1956). Teopus Nineappu-Xunna Geina B nanbHefem IHAYHTENBHO pas—
suta Llymeiikepom (Shoemaker, 1963; llymeiixep, 1968a, 6), cpap-
HUBLWHM NapamMeTpsl APM3OHCKOIO KpaTepa H BOPOHOK OT HA3€MHBIX soep-
HBIX B3PBIBOB. '

B 1958-1961 rr. npubmpkeHHy0 TeopHio KpaTepoobpasoBaHus, 0C-
HOBAHHYI0 Ha MPHHUHNAX MEXaHHKH HeQKHMAaeMo#l XHAKOCTH, MpoaoDKan
paapabaTeiBaTE NMHK (Opik, 1958, 1961), koTopeift NMpennonoXua, YTo
MacwTabbi KpaTepa ONpenesiTCs He Hepruedi mapjalwero Tena mv2,
a ero KOMMYeCTBOM OBHXEHHS mu.

Hakonen, B 1960-1962 rr. psa paboT no npo6ieMe ynapHOro Kpa—
Tepoobpasopanus onybnukosan Beopk, paccMmoTpeswuit AByMepHylo 3ana-
Yy C MO3UUMA rHapoaNHAMHKH COkumaemod xunkoctu (Bjork, 1961).
Pewenne ypapHemn#t Gbio BBIMONHEHO uuC/AeHHO Ha IBM u pano mommyio
TPeXMepHylo KapTHHy obpa3oBaHuMs KpaTepa, YN/IOTHEHHS Iopoa, BhIGpo-
Ca OCKONKOB M OPYI'MX CONyTCTBYKOWHX fBneHuil. BriscHenwio aTo#f kap-
THHBI crnocoGeTeopanu akcnepuments Haprepca (Charters, 1960) no
BBICOKOCKOPOCTHOMY yaapy O TBepabkle Tena u MUOKOCTH.

B3rJif/ibl TEQJOroB HA MPOHCXOXK/JAEHHE JIYHHBIX KPATEPOB

[Mapanneneno ¢ paspabGoTkolf Teopun KpaTepoobpazopaHus, KOTOpPOH
3aHMMAaMMCh B OCHOBHOM (uauKu H rasomuHamukd, B 40-50-x ropax
B Cpen]e aACTPOHOMOB M I'€0JION0OB YCHAM/IACH AHCKYCCHS O IPOHCXOXae-—
HHM NyHHBIX KpaTepoB ¥ aopyrux $opm nysHoro penseda,

Wutepec reonoroe k nynHomy penwedy nposeuncs eme B XI(X B.
(BpomuTtsn, 1968). B 1843 r. ne BomoH, aBTOp KOHTPAKUMOHHOH I'li-
TNOTe3kl Pa3BMTHA 3eMiH, NMOCBATHA OOHY M3 CBOHX paboT cpaBHeHHIO
ropueix mMaccusos 3emmu ® Jlynel, B 1846 r. amepukancxuit reonor
launa ony6mkopan crareio “O pynkanax na Jlyme”. Uayuemmem npenmno-
NaraeMeiX JyHHbIX BY/IKAHOB MHOI'O 3aHMMancs HaywHaa ¢ 70-x ropgos
XIX 8, ¢pannysckust reonor Menwe. B 1896 r. on nanan B [leTep6ypre
MOHOrpaduio "CpaBHuTe/bHAA IE€O/OrHs, WM reoorus HebGecHeix Ten”,
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B KOoTOpO#f paapabaTeiBan BONpockl 06pasoBaHMsa H PA3BHTHUS JIYHHOIO
penbeda (me Tonebko kparepos, HO u rpebuedt, Gopoan, Tpeumu). B Te
ke roawl HaydYeHueMm (OpM MIYHHOTO penbeda M CTPYKTYphl JyHHO# mo-
BEpPXHOCTH 3AHHMAJCH H3BECTHbIl HeMeukuit reosior 3i0cc, NOCBATHEIIHA
Jlyne Heckonbko pabor m oOpsacHuBum#t oOpasopamme “Mope#t” oyaropbi-
MH pacI/laplleHHSMH NOBEPXHOCTHOI'O CIOSl JYHHOM KOpHI.

B navane XX B. npobrnemMoft NPOHCXOMOEHHS NYHHbLIX KPaTEpOB HHTE-
pecorancs axkageMuk [laBnos, npennoXuHBUKA OooHy Ha MogunbHKanu# ByI1-
KaHM4ecko#t rumnoressl. [1o ero cxeme packaneHHas /apa, NOAHMMASCH
ua Henp JlyHbl, pacnaapnsina 4acTH AYHHOR NOBEPXHOCTH, 06pasys Kpyr-
NBle apoBble O3epa, OKalMIIeHHbIe KONbueBbiME BanaMu. [locne aacTei-
BAHMSA /aBkl Nodyyasncs Kpatep Tuna [lnarona. Hosblie owarm pacnnaene-
HuS TpHBOAMNK K OOpasoBaHWio BTOPHYHBIX (mapasuTHHIX) KpaTepoB u
LEeHTpanbHbIX T'OPOK.

Ppanuysckne actpoHomsl Jlepn u [lionaé cocrapnmu M H3gamH B KOH-
ue XIX B. GonvwoR dororpadmueckn#t arnac Jlyme, B Tewemme 65 ner
cupTaswmfcs myyumM B Mupe. Ha ero ocHope MHOrHe aCTPOHOMBI H
r'eo/IOrH NHITANMCE CAe/aTh MOPPONOrHYECKH aHANM3 CTPYKTYP /AYHHOTO
penbeda ¥ BHISBHTH T€ HAH HHBIE NPH3HAKH, [0 KOTOPHIM MOXHO OBINO
OBl CyaHTB O reHeauce AyHHEIX 06pasoBaHmH.

Wmenno Tako#t - MopporeHeTHYECKHH - NOAXOA K H3YHEHHIO TyHHOIO
penbepa XapakTepeH nnd GONBIIMHCTBA HCCEAOBAHWH, BBHINMOMHEHHBIX I'€O—
noramu. B oTnumyme oT MeTeopHTHOR TeopHmM KpaTepoobpasopaHus, CO-
nepxape#t Gonee AN MeHee CTPOryl PHaHKO-MaTEeMATHYECKYI0 paspa—
6oTKy npobneMsl M MO3BONSBIIed KOMHYECTBEHHOE CPABHEHHE PACHYETOB
C ONAHHBIMH O JIyHHBIX H 3€MHBIX KpaTepax, I'eOJIOrHYeCKHE HCC/Ief]OBaw=
HMS CONepXany /MHIIE KaYeCTBeHHbI aHa/Ma, XOTS H OCHOBaHHBIR Ha Go-
raToMm ONbITe€ CTPYKTypHO® réonorsH. HHKTO H3 CTOPOHHHKOR BY/IKAHH-
yeckoff rumoreab o6pasoBaHus /IYHHBIX KpaTepoB He MHITAlCs OATh
Golee WM MEHee YeTKOE ONHCAHHEe K TEeOpHIO Npolecca KpaTepo=
ofpazoBanus, KOTOpas Moryia 6b KOHKYPHPOBATE C MeTEOPHTHOMN
Teopureil. £

Hoseit aTan B M3YYEeHHH NPOMCXOMAESHHS ITYHHLIX KpaTepoB H “MO-
pe#t” nauanca c¢ cepegunsi 40-X rogop Hawero croneTHd, Korga, C¢ og-
HO#l CTOpPOHEI, NMOABH/ICH pAn (yHAAMEHTANBHBIX HCCNENOBaHH#l IyHHOIO
penweda, a ¢ Opyro#ft - HOBble KOCMOTOHHYECKHE KOHUEMHHH TPOHCXOX—
pemma ConmeunoR cucremu (lllmmara B CCCP, I0pr u Ko#tnepa B CIIIA)
(MIO3BO/IH/IH PacCMAaTPHBATE (GOPMHpOBAHHE /YHHOTO penbeda He HIOMHPO-
BAHHO, & KaK NociefHee 3BeHO B uUenH coOmiTHE, npueegumx K obpaso-
‘pammio camolt JlyHel,

B 1944-1949 rr. 6eumn onyG/mikopaHs! TpH yHmaMeHTaNbHble MO-
HOrpaduu, NMOCBSIWIEHHBIE CHCTEMATHYECKOMY ONHCAHHI H HHTEepIpeTalH:
nyuHoro penevebda. [lpe us Hux ObUIH HaMHCAaHB! I'eONOT'aMH, H HX ABTO-
pel nOAXoAM/AH K npo6neMe C NOsHUMA YHCTO SHAOIEHHOT'O NPOHCXOX[e-
HHS OCHOBHBIX ¢opMm penbeda JIynel. 3T0 - AByXTOMHas MoHOrpadms
Cnéppa ‘Teonorus B npumeHemum k cenewonormr” (Spurr, 1944,
1948) u xmura Xabakxopa (1949) “O6 oCHOBHEIX BOMpPOCA&X PasBHTHS
nosepxuoctH JIyHer”.
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Tpetbss Monorpatms - kmura Bonmywna “Jlux Jlynwm”  (Baldwin,
1949) - Ghina HanucaHa ACTPOHOMOM, yGeXOEeHHBIM CTOPOHHHKOM MeTe-
opuTHOR (sx30rentoit } runoTess! NPOHCXOMOEHHS NYHHLIX KPATEPOB H
mopeft”. O monxone Bonpywna x npobnemer u peaynbTarax ero paboTt
6yneT CKalsaHO HHXe.

Wanoxeme ponpoca B Kmurax Cnéppa m XabakoBa NocTpoeHO 1o oa-
HoMy NpHHUETY. B kexno#t ma mHMXx paercs peceMa noapo6GHoe reomopdo-
IOTHYECKOe ONHCAaHAE DA3NMYHEIX XapaKTepHEIX AeTanell MYyHHOTO pelnbe-
$a (u uenmx KpynmHEIX peruoHos, HanpuMep Mops [loxnpe#) m Ha ocHo-
BAHMH BEHISBICHHEIX NPHIHAKOB AENAlOTCH TE€ H/IH HHBIE BHBOAEI 06 HX re-
geauce. OBa apTOopa TBEpOO CTOAT H& TOH TOYKE IPEHHMSH, 4YTO OCHOBHEIE
(a mo Cnéppy - moobGme BCe) GOpPME! NYHHOTO penbeda — IHOOT'EHHOIO
npoucxoxneHns. Ho BeckMa cywecTBeHHOe pasanuyue B HX Noaxode K
3TOMY BONPOCY COCTOHT B TOM, 4T0 Cnépp BOBCE HE CYHTAET HYXHBIM
gaXe YIOMHHATB, a8 TeM Oolee KPHTHKOBATH METEOPHTHYIO nmo'niay,
OTOENAaBLHCE OT Hee OABYyMHA-TpPeMS 3aMEuYaHHAMH B NPHIOKEHHAX , TOI'-
na xak Xabaxos, HaNpOTHB, yAenseT KPHTHKE METEOPHTHON THIIOTE3E!
caMoe Cepbe3HOe BHHMAHHE M BCE Xe NPH3HAeT 38 HeKOTOPHIMH BHOAMM .
KpaTepoe (3a Tk HasHIBAEMBIMH KpaTepaMH-/YHK&MH) MEeTeOpHTHOe
NPOHCXONISHHE.

Ha ocuoBammm reoMopdO/IOrHYECKOrO aHANMH3a MYHHOrO penbeda aTH-
HCC/lefoBaTeNns Noapasaenuu BCIO HCTOpHIO dopmupopamns penbeda Jlyne
HA HECKONBKO cTanuit, MM nepuonoe. B ocuope nepuonusaunn Xabakosa
M@XHT BHITEKaomee B3 MOPYONOrHYECKOTO aHANH3A IPEACTABICHHE O Ye-
PefOBaHMK TEepHONOB HHTEHCHBHOTO KpaTepoofpasoBaHHs € mepuonamMu
dopvupoBaEHS MOpell M CBS3&HHOTO C STHM 3aTON/IeHWs OGWHPHEIX Tep-
pETOpHE pacniaeienHoR napoit. Cneawl TAKHX SATON/EHHA H NOrpyXeHHE
AOMOPCKHX KPATE€POB MNOJHOCTBIO H/H HACTHYHO HIDKE YPOBHA IOBEPXHOC-
TH Mope#t HaOmoogaoTcsa Ha J/lyHe BO MHOTHX MeCTaX. |HNHYHBIMH NpH-
Mepamu gengioTrcs Mope HekxTapa c monynorpymeHHEIM THT'aHTCKHM Kpa-
TepoM PpPaKaCTOP ¥ MHOTOYHCIICHHBIE KPATEPb=$AHTOME], OYepTaHHs KO-
TOPEIX MPOC/IEXHBAIOTCH HA NMOBEPXHOCTH MOpeR IpH KOCOM MANEHHH COM=-
HEYHBIX nyued,

Her mikakoro coMHeHns B TOM, 4TO B HCTOpPHH JIyHe! AeHCTBHTENBHO
HMEN0 MeCTO HepeNOBaHHE Pa3/MuYHLIX CTanHi# penveda, B HACTHOCTH, Ne-
PHOOOB MHTEHCHBHOIO KpaTepooOpasoBaHHMs H OOWMPHBEIX H3NUSHAR MarmMel
ua Hepp Jlyuel.. Beaycnoeno, Jlyna, kak u mobas niareTa, npeTepnesana
PA3BHTHE B OCHOBHOM 3& CYeT NeHRCTBHS BHYTpPeHHHX (sHmoreHmmx) cmn,
KOTOpLIE MOTJIH NPHBOOHTEL K PACIUIABICHHSM H /IABOBLHIM - H3/MHAHHAM 6o-
flee HIH MeHee KpymHOro Macwraba, a Taxke K TEKTOHHYECKHM SIB/ICHH-
M pasnMuYHLIX THNOB: K oOpasopaHMio rOpHEIX XpebGToB, pas3fioMoB, Tpe-

lNopaxaeT nerkoMeicneHHoCTh 2THX 3amevanu#t. Tax, Cnépp cumraeT no-
BOOOM NMPOTHB METEOPHTHOM ENOTeaw TOT ¢akT, uTO HM paay He Habmopa-
/I0Ck naneHne MeTeopHTa Ha JIyHy, H n&Xe CTPOHT He/yl0 CEepPHIo IHIOTe3,
noueMy MeTeopHTH “uaberator” Jlyny. [lpyrum “nopoaom” OH CUHTaeT TO
obcrosTenscTso, uto Ipoktop B 18781, (1) oTkasancs or MeTeopuTHOR

THNOTe3bl, 3auHmaswefics UM paHee.
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WHH ¥ T.O. B 2TOM OTHOWEHMH IeoMopdoNOruyYecKuit aHaNHua, BHINOJIHEH-
Heid XabakoeeiM, CnéppoM M HX IOC/HenOBATENsIMM, BHEC IOJOXHTENLHEIR
BK/lan B H3y4yeHHe JNyHHoTo penbeda. Bpsn nu cnegyeTr mopgeeprarks COM-
HelHI0 ¥ OTHOCHTEeNBHYK NATHPOBKY @Tanoe passuTus JIyHbI, naHHytio Xa-
6aKoBBIM.

Ho, kak yxe Obulo yKasaHo, Nnoaxoa 3THX HCClegoBaTelell K aHalu-
3y nyHHOTO penbeda GBUT OMHOCTOPOHHMM, & 3HAYHT, H HENOJIHLIM IO
ABYM TIpH4YHHAM: OHH /160 nonsocthio (Cnépp), mubo B sHauHTENBHOR
crenexmn (Xabaxos) oTepepranu BosaeHCTBHE Ha IBOMOUHIO penbeda Jly-
HBl 3K30TeHHBIX (AKTOPOER M HX B3IVISAbl HE HME/MH CEepbes3HOr'0 KOCMO-
MOHHYECKOTO 00OCHOBAHWS, NMOCKONBKY, HanpuMep, Xabakop HCXOOW H3
runorearl [lapsuna 06 orpenenmn JlyHel ot 3emnu, a Cnépp - Ha cTONb
e ycTapeBllell KOHTPAKUHOHHOW THNOTE3bl PA3BHTHA 3eMIH, NPHMEHEeH-
Ho#t k Jlyme. [Ipuumuel pacnnaesnenuit oxu sunenu mubo B obuwem ocKaTuu
Jlyns:, mi6o B MECTHEIX CXATHSX, CBH3AHHHIX C M3MeHeHHeM ee (GopMbl
B XOne 3aMe[VIeHHs BpaueHns.

B Gonee noapgmux paboTax CTOPOHHHKH BY/TKAHOI'€HHOT'O IPOMCXOMOe-
HUS JTYHHBIX KPaATepOB M UEIMKOM 3HAOT'€HHOIO NPOHCXOMASHHS MOpeh
(Xa6akor, 1960; I'pun, 1963; u ap.) He CRasbIBAIOT NpPOUECCH! pac—
nnapneHut ¥ HAMUSHEA Marmel C yCTapenbiMH KOCMOI'OHHYEeCKHMH I'MIO-
TeaamH, a NompocTy o6XO4sT aTOT BOMpoC MonmyanueM. B X Hameya-
ercs Gollee cepbe3HOEe H pPeanuCTHYeCKOe OTHOWIeHHE K BO3AeHCTBHIO Ha
NMOBEPXHOCTE JIyHEI SK30reHHEIX YAaKTOpPOB, B YACTHOCTH METEOPHTHON GOM-
GapaupoBXH.

Kmira Bonpynna “Jlax Jlyme” (Baldwin, 1949) 6rna nepeeiv cic-
TEeMaTHYECKHM H3JIOXEeHHEeM OCHOBHBEIX NPENCTABACHHA O /IYHHOM peNbe-
e H ero NPOHCXOMOEHHH C MO3UUMH METEeOPHTHOH TIHNOTeabl. [AaBHBIM
OT/HYHEM INoAxXoaa aeTopa kK npobnemé ot moaxopna Cnéppa m Xabakosa
GbIIO CTpeM/eHHE BBHISIBHTH HE TONBKO KAYECTBEHHbe, HO M KOMHYeCT—
BEHHbIE 38KOHOMEPHOCTH (GOpMEl, pPa3MepoB, paclpepeneHHd N0 pasMe-
pPaM ¥ Mo IyHHOR INOBEPXHOCTH KPATEPOB M HEKOTOPHIX APYruX o6paso-
BAHHH.

C aToit TOYKM SpeHHs KOMbUEBRbLIe c'rpymypm NpeaCcTaBlsgloT coﬁon
o4eHb ynoOHelf knacc oGLEKTOB, TaKk KaK OHH XapakTepHayIoTCs TaKuMH
NerxKo ompenenseMbIMH U3 HaGmogeHM# ¥ CpPaBHHMBIMH XapakTepHCTHKa-
MH, KaKk guameTp kpatepa D, rnybuna gHa d, BeICOTa Bana h, BHICO-
Ta ueHTpannHo# ropxm h” u ap.

Hayuas cooTHowemns mexay aTHMH pemyumHamu, Bonpymn NOCTpON
kpueyio (puc. 1), Bhipaxanuyo CES3b MeXAy OMAMETPOM M IyGHHOR
AHA 0N TYHHBIX KPATEpPOB, 3€MHEIX METEODPHTHBIX KPATEPOB, a TaKXe
BOPOHOK OT Gom6, CHaApAAOR M KPYNHBIX B3PHIBOB. Bce aTH 06BEKTH!
JlerfH Ha OOHY IVIABHYI0 KPHBYWO, 4TO M Gbuio mcTonkomano Bongyunom
M ero nocieqoBaTe/lSMH KaKk pellalouHi AOBOA B NONB3Y METeOpHTHOH
THINOTE3bl. AHA/NOTHYHbIE KPHBhIE OBUIM MOCTPOEHH! WIS 3ABHCHMOCTeR
D—h, D=k’ u np. s .

Crporo roBops, kpuBas BonayuHa yKasniBajla /HIIL HA  B3PLE-
HO#t xapakTep ofpasopanns kpaTepoe. Ho BapeiBEl, npupegume K uX 06—
Pa30BaHH00, MOIH OLITH pPeay/bTATOM He TOMBKO YAAapoB MEeTeOpUTOB,
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Prc. 1. 3aBHCEMOCTL Mexuy mmamerpoM D u rayBuso#t d BopoHOK
oT BapuiBoB, GoMG, CHApPAACB, METEOPHTHHIX H JIYHHEIX KpaTepoB (mo
Baldwin, 1949)
] - Kanbaeps! Mo OAHHBIM aABTOpa; 2 — METEeOPHTHEIE KpaTepkl

HO ¥ OeHCTBHS BHYTDEHHHX CHA, Ha wro ofpaTmnn mmmmamve Cramioko-
gy W Bpomuren B 1960 r. ATy TOHKy 3peHus BINOCNEACTBHM NLIT&T-.
ca obocuoeaTh lliTeftiibepr (1'972). [eficTBHTENBHO, HEKOTOPHIE BAPhLIB—
Hbie Kanbaepsl HeflloXo noxarcs ma xpusyio Bonnymua (Baldwin, 1963),
Ho paneko He Bce (cm. puc, 1). OpHako mpeanosioXeHHE O TOM, HTO
GONBWHHCTEO /MyHHLIX KpaTepoB NpeacraeindeT co6Goft BapbiBHBIE Kanbae-
phl, BCTpeuaeT CepbesHOe BO3paXeHWe, COCTOSWlee B TOM, UTO B 3TOM
cnysae Ha Jlyne 6wuio 6bl ropaspo Gonblue BYNKAHOB OOLIYHEIX THIIOB,
BCTpEHAOWHXCH Ha 3emie, YTO HE COOTBETCTBYET ASHCTBHTENBHOCTH
(Op, Maxponansn, 1973).
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Puc. 2, lNpononxenne kpuBol DonayuHa B CTOPOHY MEHBIMX AOHaMeT—
pOB AYHHBIX KpaTepoB MO AAHHBIM KOCMHYecKoro ammapata “Pelnmxerp”

BexueiM peaynbraToM oaHo#t ua pabor Boanyuna (Baldwin, 1964)
ABW/IOCH yKasaHme Ha GIM3KOe .COOTBETCTBME 3AKOHA PACIpedeeHus 10
pasMepam NyHHBIX KpaTepoB # MeTeopHbIX Ten (npm »ToM Kk cucTeme
METEeOpHEIX TeNl Obl/M NPHCOEOMHeHEl CO CTOPOHB! GOMBUIKAX MACC acTe-
pounei). Ecne NpEHATE HEKOTOPY0 CPENHIOW CKOPOCTB COY/AapeHHR
MeTeopuToR C JIyHOH M 3apaTh OTHOWeHHMEe [VIOTHOCTEH MeTeopuTa H No-
ponbl, TO MOXHO HA OCHOBAHMM TEOPHM CBEPXCKOPOCTHOI'O yaapa nepef-
TH OT AMAMEeTPOB KPATEpPOB K OMAMETpaM NOPONMBUMX MX METEOPHTOB.
Haitnennoe BongoymsoMm cooTeBeTcTBHe OBUIO 3aTéM NPOOO/KEHO B CTOPO-
Hy MEHBWHX OMaMEeTPOB KPATEpOB M MACC METEOPHTOB IO [AHHBIM KOC=-
muyeckux aonnoe “Pe#nnxep”(Baldwin, 1965; Bonnyus, 1967) (puc. 2).
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a BNOCNeACTBHH -~ MO H3MepeHHsgM Ha camoit /yHHOH moBepxHOCTH
g mo MHKpoOKpaTepaM Ha obpaauar nopon, nocraenenubix ¢ Jlynwm (Neu-
kum, Dietzel, 1971; Neukum et a;,, 1972), - BnioTe no kpaTepos
MHKPOHHBIX Pa3Mepos.

OTKPRITHE BOJIBMIMX METEOPHTHBIX KPATEPOB HA 3EMIIE

Ewe B xoHue 30-x rogoe Byn w On6GpuTTOH neiTalNCk OOKa3aTk
ynapHoe NPOMCXOM[EHHE PsNa KOMBLUEBLIX CTPYKTYP, CHYHTABIIHXCS KpHIl-
rosynxanamu ( Boon, Albritton, 1937, 1938a,b, 1942). Onnaxo »
Te roabl HARTH OOKA3ATeNbCTBA TAKOI'O NMpoucXoxaenus 6bino Bechma
TPYAHO.

B 1950 r. Mun (Meen, 1950), o6cnenomas kpyrmnoe oaepo Heio-
Kpebex p Kanane, ycTaHOBMN 1O psny NPH3HAKOR, YTO 3TO KpPYTHBIA
MeTeOpHTHHIt kpaTep amamerpoM 3,4 kM. [lo Tex nop cameiM GonbuHM
MEeTEeOPHTHEIM KpaTepoM Ha 3em/e cuuTalncs ApPH3OHCKHNA, M B NevaTt
yacto ofcyxnanca Bompoc, noyeMy He OOGHAPYXHBAIOTCH 3€MHbIe KpaTe-—
pbl Gonbuero pasmepa. Mx kaxyuweecs OTCYTCTBHE CAYyXHIO CEpPbe3HBIM
apryMeHTOM NpPOTHBHHKAM METEOPHTHOR Teopuu GOPMHPOBAHHS MYHHBIX
jparepos.

B 1951 r. 6mn o'rl:pm-r xpatrep Bpenr (3,5 xm). 310 3acrasuno
KaHAACKHMX YYEHBIX NPEANpHHATH CHCTEMATHYECKHE INOHCKH CTPYKTYp,
KOTOpEIE MOTYT GLITE METEOPHTHBIMH KpaTepamu, BrifiBnenue ux npoua=
BOAMIOCH 1O a3poOTOCHHMKAM, NpHYEeM IEepBRIMH NpPH3HAKAMH MeTeo—
PHTHOf NMpHpoAbl CHHTANRCE Kpyropas dopMa, HamMuyne Bana, UEHTpalb-—
nas penpeccus ([enc, 1968). Bonee onpenenennsie xpuTepun Gbumm
CBA3aHbl C HalH4YHMeM NOO AHOM KpaTepa NuH3LI Gpexuwn H cnenos ynap-
HOrO MeTaMopdpuamMa: HMIAKTHTOB, NMAOTHBIX MoAHpHKaUHA - KOICHTa M
crunoseputa (cTHwORMTA), Hakomen, KOHYCOB pa3pylieHus (Bapuipnbie
xpartepsl..., 1968).

B peaynbTare Ha TeppuTopnu Kanane! Geimm oGHapyXeHB! Takne
CTPYKTYPbl HECOMHEHHO METEOPHTHOI'O NPOHCXOMOEHHS, KaK KpaTepsb!
Knupyorep (32 m 20 xm), Kymop (12 xm), [dun Bet (13,5 xm),
Xonnepopn (2,5 xM), Kumn (13 xm) u np. Tlouckamu MeTEOPHTHBIX
KpaTepoB 3&HAMMCb M B APYrHX CTPAHAX, YTO NPHBENO K OTKPLITHIO Kpa-—
Tepos Hopnmumrep Pmc (®PT, 21 x 24 xm), Bocymren (Fama, 10 xMm),
Yannc Kpux (CIIA, 10 kM) ¥ MHOrHX OpyrHX.

BonbwoR Bxnan B HCcnenoBaHMe KaHANCKHX M AMEPHKAHCKHX Kpare—
poe Bhecnu pabotei Bunca, Wemeca, Porrenbepra, [lenca, [ImTua u ap.
(Bapbieubie xpaTephl..., 1968). Baxuo oTMeTHTb, 4TO BHOBL OGHapy-—
MeHHble KpaTepsl IpexpacHo nernm Ha xpusyio Bonayuna, 4To napano
He3aBHCHMOE NOATBEPKASHHe HX MeTeOpPHTHOR npupoabl.

B 1971-1974 rr. MacaltTac nposen HHKA HCClenoBaHuit, B Xone
KOTOpLIX NOKa3an MEeTeOPHTHOE IPOHCXOMAeHWe rpomansoro [lommraftc-
Xoro .kpatepa (okono 100 kM), a 3aTem u pana APYrHX CTPYKTYp Ha
Tepputopur CCCP: [lyuex-Karynkckoit (80 xm), Bonrsnuckoit (25xm),
Kamencxot (25 xm), Kanywxckor (15xm), Amcwapen (15xm), Kape-
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kot (50 xm) (Maca#ttuc u ap., 1971; Macattuc, CennpaHoBCcKas,
1972; Macalttuc, 1973, 1974, 1975), npuuem wacte ua mux (nep-
Bble WeThIpe) OKAsAanack NorpebeHHoll MOA MOCNe[YOMMME HACTOSHHS=
M. OTH paboTel MOAHANH HHTEPEC K yOApPHBIM KOMBUEBBIM CTPYKTypam

B Haweh crpane. [loseunuce paGoTel, NOCBSIIEHHbIE MeOPUHYECKOMY
AHAMHAY KPYNHBIX KonbueBhX cTpykTyp ([abmxa m np., 1976; [dabmxa,
1976), » Ghilm NpeANpHHATH HCCNenopaHus ewe Gonee KPYNHLIX nenpec-
CH C UeNbi0 BLIACHMTBH, HE HMEKIOT /I OHH TAKKe MEeTEOPHTHOIO NpPOHC—
XOMOCHUS.

OrkpriTHe GONBUIMX METEOPUTHBIX KpaTepoB H acTpobneM Ha 3emme
CHAI0 C NOBECTKM AHA BOMPOC O npHYMHe “oTcyTcTeHa” 2THX ofpasosa-
muft Ha Hawe? nnawere. Crano scme, uro 3emns, kax m Jlyma, noapep-
ranacbk B NpoOLUIOM AOBONEHD HMHTEHCHBHOR MeTeopuTHOR GomGapamposke,
creasl KOTOpo# u3-3a ne#CTBHS BOAHOR M BeTPOBOR 3pO3HH, OTIONEHHMH
OCafOYHLIX MOpoa H INeOAHHAMHYECKHX (aKTOpOB HE COXPAHH/IHCE B CTOMb
YeTKOM BHAOe, Kak Ha Jlyse.

. OTKPBITHE KPATEPOB HA MAPCE, MEPKYPHH M BEHEPE

B 1965 r. amepuxanckuil xocmuweckuit armapar “Mapunep-4” ne-
penan nepeele dororpapun nosepxmoctm Mapca ¢ GnEaKOro paccTosHus,
Ha KOTOpHIX 6ruto obmapykeno Gonee 300 xparepor paamepamu ot 3
no 176 km (Chapman et al., 1968; Karreppennn, Xenepsapu, 1968).
Jlmue AEBATH WS HUX WUMENH HEHTPANLHYO T'OpKY, XapaKTepHEM OTIHIH=-

.M MApCHAHCKHX KPATEPOB OT JyHHHX GLUIO ¥ SENOE YMEHBUICHHE KOMi-
wecTBa Manuix (MeHee 4 kM) xparepoe |BpomuTen, 1966). Kax ma-
BECTHO, KO/MHYECTBO MyHHHIX KpATepoB N HAa e[HHHUY NOBEPAHOCTH BO3~
pacTaeT ¢ y6hlBaHMeM WX AMAMETpa MO CTeneHHoMy saxomy N ~D~
(puc. 3).Pacnpenenerne no pasMepaM MApPCHAHCKHX KpaTepos, Kax Gbl-
N0 ycTaHOBAGHO MO QoTorpapusm “Mapwmepor-6, 7", mo HexoTOpOro
Dy in TOAYHESETCS TOMY Xe 3aKOHy, TIOCHe Wero HaYHHAeT OT Hero or-
KNOHSTHCS B cTOpony ymemnwesms N (Murray et al., 1971).Kax sua-
HO H3 pHC. 3, wHCno xpaTepor ¢ D = 1 xM ma Mapce ycrynaer mmoT- '
HOCTH /TyHHBIX KpaATepOB MOYTH HA NMOPAAOK. Momuo O6GLACHHTL 9TO AEy- |
M$sl NpHYHHAMM: PA3pylWIEeHHEM MA/bIX KPaTepoB 3@ CHeT SPOsHH H/IH OC- |
nabnemmeM MeTeopETHOR GomGapamposx Mapca B TIOCHemHIOl SNOXY.
Pewermnio aTofl AENeMMb! MOXEeT HOMOYEL E3YWEHHe paCHpeneneHHs Xpa-—
Tepoe Ha chyTHExax, Mapca - ®oBoce m [lelfimoce, rne aposss ECKmMO-
uena. Cpasnemme audpdepeHumemsmol nnoTHOCTH KpaTepor Ha ®oboce,
Heitmoce B gByx paftomax Mapca (no nammeiM "Mapunepae-9“) c co-
oTeBercTRyoulelt xprpof mns Jlyms npepcrasnemo mHa puc. 4 (Pollack
et-al.; 1972). Buano, uTo nnotTHocTH KparTepos Ha $oboce m [eftmoce
_XOpomwo /IOKATCH Ha NMPAMYW, Bhipaxaouyw O6paTHY CTeNeHHyK 3asH-

"camocts N~D~2 .gns Jlyma, Torna xax ma Mapce TH MAOTHOCTH Ha
1-2 nopsnka moke, Kax noxasamu cmmmxrn ®o6oca "Buxmurom-2°,
IJIOTHOCTH KpaTepoe Ha HeM O/HMaKa K HACBHIUIEHHIO, T.€. €ro Nopepx-
HOCTE BeChbMa [NpeBHAd.
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Puc. 3. Pacnpenenenne kpatepoB no pasmepam ana Jlynsl m Mapca
{no Murray etal., 1971)"

Mo namueiM "Pefiumxep-7" (P7), "Pepumxep-8° (P8) B pafione
kpatepa Llmonkosckuit (L), B o6nactn Deucalionis Regio (DR),p Ox—
Ho#t nonspuo#t o6nactu (IOMO)

Puc. 4. [npdepenunanshasi mIOTHOCTH KpaTepop Ha ®PoGoce, [leiimo-
ce, Mapce u Jlyne (no Pollack etal., 1972)

Kpusbie gns Mapca otHocaTcs K ofnacTaM ¢ Gonbiuo#t u Manoit ryc-
ToTOlt KpatepoB

Hambonsumit xparep Ha Poboce mmeer amameTp 8 KM, 4TO COOTBET-
CTByeT 2HEprHuu ynapa ~1047spr. lMockoneKy 3TOT yaap He npHBen
X qpo6neHwio CNyTHHKA, HWKHHHA Npeaen NMpPOYHOCTH BemecTRa Poboca
Ha paspeie paseH 5-1 06 gun/cm2, 4T0 COOTBETCTBYET TPEUmMHOBATHIM
cxansunim noponam  (Pollack et al., 1972). [oxasarenscTeom aToro
crykar o6napyxennsie na ®o6oce npubopamu “Buxurra-2® cucrems: Go- -
poan, Moryumx GuiTh Tpeumsamu ot yaapa (Hartmann, 1977).

OrxpeiTue xpatepo Ha PobGoce m [lefimoce nano oxoHuaTeNbHOE Q0=
Xa3aTenbCcTEO Toro, 4ro Mapec, xak u Jlyna (u 3emns), nepenwec Ha
NpOTSIKEHHH CBOEe HCTOPHH MeTeopuTHyw GoMOapaMpoBKy He MeHblueH
MHTEHCHBHOCTHM, HO Hamumume aTmochpepsl (a B NMPOWNAOM, BO3MONHO, M
runpochepsl) NPHBENO K HCYEIHOBEHHIO 4aCTH OGPA30BABUMXCH KONbue-
BHX CTPYKTYP. : :

B To xe Bpems noapoGHble McClleoBaHHs peibeda Mapca nosposH-
/M BHISBHTH THCAHTCKHe BY/KAHb, B TOM 4Hcne M xpynHeftwuit B Con-
Hewsoft cucTeme nmTOBOR By/nKaH OmmMn BeicoToRf B 27 KM C AMaMeT—
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pom ocHoanua 600 kM, Ha#tnenwl M apyrie KpynHbie BY/KaHbl: ApCKHi
Ackpefickuit 1 [lapmuuuit (B j0KHOM noaywapuu nnasersi). Tem cameiM
YCTAHOBJIEHO, YTO BYJKaHHYeckasd aKTHBHOCTb Ha Mapce Gbiia BLICOKOI,
HO OcCHOBHO# (opMoOll ee NMposiBIeHHS B feTansax pelbeda ABIAIOTCA IH-
TOBLIE BY/IKAHLI M KYNo/a, & He KOJblUEeBble CTPYKTYpPbl, XOTH HECKO/lb—
KO KpYTHBIX Kanbaep Ha Mapce, HecoMHeHHO, MMeeTcsd. Bynkasonoram
elle NMPeACTOMT OOBACHHTHL NPHMHHEI O6pA30BAHMH CTOMB I'POMAMHBIX
IMTOBLIX BY/KaHOB Ha Mapce (Hu3Kas cuia TAMECTH?) M MX MOYTH
MOMHOro OTCYTCTBHA Ha JlyHe, i

B 1974 r, "Mapusep-10” nepepan neransHble pororpaguu nopepx-
HOCTH MepKypHs, KOTOphle mopaXaioT CXOACTBOM C JlyHOH, B YacTHOCTH
obnmeM kpaTepoB, Cpeas HHX BCTPEYAIOTCH KpATephl C LEHTPAa/bHbIMH
ropKaMmi, CO CBeT/ILIM M TEeMHBIM [HOM, C CHCTEMaMH CBeT/hIX Iy4ef,
Kax n Ha JlyHe, BCTpedaloTcs KpaTephl pas/MYHOTO BO3pacTa: MOJIOALIE,
C pesKHMMM OYepTaHHSMH Bajla, W ApeBHHe, NOMYypas3pylleHHbe, XapakTep
HbIM OT/IHYMEM KpaTepoB MepKypHs OT /IyHHHIX SB/IMeTCS MeHbllas Ipo-
THXEHHOCTb CHCTeM iydelt, o6lacTH BTOPHYHBIX KpaTepoB H paaMaiib-:
HeIX BeIGpOCOB, uTO OOBsicHAeTrcs BaBoe Golbuwell cuioft TaAXecTH Ha
Mepkyprr (Cault et al., 1975). Ha Mepkypun'umeorcs npoitHble H
napasiTHble KpaTepbl, OO/MHBEI THna Anenuiicko#t na Jlyne, a TakXe Tem
Hele Gaccefinbl, nonoGHuie MyHHEIM MopsM (Trask, Guest, 1975). On-
HAKO 3aHATas HMH IIolank ropasfo MeHklie, YeM Ha JlyHe (gmamerp
Hauboneuero Gacceftna Kanopuc 1300 xm nporne 1800 kM y Oxea-
Ha Bype na Jlyse). Toncuersl Kparepoe B obnactu Kamopuc noxassi-
BAIOT, 4TO €€ BO3pAacT = O0KOJOo 4 . 109 ner. BoseeuueHHOCTH - Gonlee
ApeBHHe, HO H TaM YHC/IO0 MaiblX KpaTepoB OTKJOHAETCS OT 3aKOHa
N-D2, 410 MOKHO OGBSCHHTH HX paspylleHHeM 3a CYeT pasMAr4eHus
MOBEpPXHOCTH B nepHoa ee GomGapauposku (Hartmann, 1977).

KpaTeprl o6HapyXeHbl pagMo/iOKAUMOHHBEIM MeTOoAOM M Ha Benepe
(Goldstein et al., 1976). Paspewaiomas cnoco6HOCTE MeToAa NO3BO-
muna saduxkcupoBaTk KpaTepe! auametpoM ot 35 mo 250 kM, Xoa
kpupoit N(D) ykasbiBaeT Ha 3HAYHTENLHYI POilb SPO3HOHHBIX MPOLECCOE
Ha ostofi mnanete (Hartmann, 1977). 2To MoXer 6bITh He TONMBKO BeT-
poBas M NbIleBas =2pO3Hsd, HO H MOIUHBIE TEKTOHMYECKHEe INPOUecCH], O
KOTOpPBIX MOXHO CYAHTB, B YACTHOCTH, N0 HAMMHIO OCTPOYIOJIBHEIX
kamueft Ha pororpadusx c “Benepe-9”,

TaxuMm o6pa3aoM, KO/bleBble CTPYKTYpPhl YAAPHOT'O NPOHCXOMOAEHHS =
XapaxkTepHas Hepra peibeda BCeX NMaHET 3e€MHOR IpYNNbI, HX COYTHH-
KOB M, OYeBHAHO, acTepoHaoB, T.e. Bcex Ten ConHewHoll cucTeMmbl,
MMeLMX TBEpPAYI0 NOBEPXHOCTL,

MPOHCXOX/JEHHUE KPYTOBEIX MOPEW

Ewe [xunbepr (Gilbert, 1893) o6paTun BuuManne Ha panuanbHyIO
CHCTEMY pas3/ioMOB H TpelMH, pacxoasumxcs oT Mops [loxpe#t (puc, 5
OH 06BACHH/ 2TO fB/IEHHe NOCHAeACTBHSMHM MOIUHOIO ynapa Tela acTe-
pOHAA/ILHEIX pa3MepoB (B HeCKO/IbKO OECHTKOBR KHIIOMETPOB) O MOBepX~

HocTb Jlynel, Takux ynapo JlyHa HCHbITA/a HECKONBKO, H HX MOC=
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Prc, 5. Cxema paanomor Bokpyr Mopsa [oxgeit (no Gilbert, 1893)

nepcTeuaMu aBuiMchk Mopsa fchoctu, Hekrapa, Bnaxwnoctu, Kpyuaucos
H HeKoTopele opyrue, [1kunbepr cuuTal, YTO MOBEPXHOCTE Mope#l ob6pa-
30BAHA paCl/lapleHHBIMM SHeprueifl ynapa cuiMKaTamMu HOpoA NOBEpX—
HocTHOTrO cios JlyHEI,

BrnocnencTteun cxema pasiioMoB [LxunGepra ﬁbma noABepriyTa KpH-—
tuke XabakoBbpiM (194 9), cuuTaBLIMM, YTO OHM NPHHAMJIENKAT K pasiuy-—
HEIM pa3HOBO3PACTHEIM cHcTeMaM, OOHAKO NOCTpoeHHe PeKTHOHUUMpPOBAaH-
HBIX KapT JlyHel M KpynHomacuwrabHoe doTorpadupopanue ee anmnapaTamu
"Ilynap-OpbuTep” BHIGBU/IN pAn HOBLIX GAKTOB, He OCTABRJMIOIMX COMHe—
HIf B TOM, 4TO CeThb pafMa/bHBEIX pa3/loMOB I'eHeTHYeCKH CBA3aHa C
obpasopanvem Mops [loxne#t (lOpu, Maknonanea, 1973).

Touka apenus [Ixunbepra 6eiia noaaepkaHa M pasputa B paboTax
Bomnynsa (Baldwin, 1949, 1963), t0pu (Urey, 1952a,b, 1956a,b,c),
Kottnepa (Kuiper, 1954, 1955), Jleeuna (1962),

Anamnua pextuduuHpoBaHHON ¢oTorpadun Mops [oxpeit (puc. 6)
fnoKaaklBaeT, YTO OHO COCTOMT M3 ABYX Kpyropmix obnacreft (Urey,
1956a,b,c; 10pn, Maxponanen, 1973). BHeluHdas orpaHd4eHa NpHile—
railMMH FOPHEIMH Xpe6TamMH, a BHYTPEHHSAS — KOIIbLOM TOPHBIX IHKOB,
OTMeYeHHbIY? Ha puc, 6 crpenkamu, OT rpaHulbl BHYTPeHHero Kpyra
pacxopsiTcss HeGonbuMe ropHule xpedTel, [lo Muenuio [Ixunbepra, Teno,
obpasopaBwee Mope [loxneit, neTeno co cropoHnl 3amupa Pagyr co
CpaBHUTENIEHO Mafoll ckopocThio (~2,5 km/c), [xunbepr paccMaTph-
pan 3amie Pagyr kak MecTo ymapa, Ho nocnenyouwmit ananus lOpu no=

Kaszal, 4TO 3TO He TakK, 3anue Pagyr - camocrtosiTellbHoe oGpa3opaHue,
21



Puc, €, Cxema Mops [oxnett (no Fs fOpH, 1963)

peayiLTaT OTAE/ILHOTO yaapa Tella ACTepPOMAAa/bHBIX pasMepoB, BryT-
penHasg obnacte B Mope [loxne#t - co6cTBeHHO KpaTep, & BHEWHAd -
o6nacTe paapyweHuit, Ko/bLUEBLIX TpPelUMH M Bo/HooOpasHeix rpsan. Bce
5TH AeTam penbeda, papHO Kak fAo/mHa AJLN H pagMalibHble Gopoaasl,
CBfi3aHbl CBOHM IPOHMCXOM[OeHHeM C ynapoMm, obGpasopaeumm Mope [lox-
neft, Sueprus Takoro yanapa, no Bomgyuny (Baldwin, 1963), Xeccy n
Hoppaiixy (Hess, I '\lordgke 1961), nopsnka 1033 spr, macca ynapue-
wero Tena okono 102 , 4T0 cooTpeTcTByeT nuamerpy ~200 xm,

Taxum o6pasoM, ¢ nosuimit runotean [xunbepra-lOpn, mops Ha
Jlyne, xak u kpatepsl, ofpasopanrl ypapamu Tesl auamerpamd B 100~
200 kM, BosnukaioT pOnpochi: kak ofpasoBalMCk 9TH Tela, Korga
npoucxonuna GomGapaMpoBKa, Kak (opmupoBaHde JIYHHOTO penbeda
6Ll CBA3aHO € HcTopHed camodt JIyHb1?

OTeeT Ha TepBhHIi BOMPOC BhHITEKAN M3 KOCMOIOHHYECKHX Boaape—
Huil, chopmupoRaBwHXCH B cepeauie 4 O-X roooB M MOJYHMHBIIMX He3a=—
BHCHMOe Bhipaxenue B Teopusx llmupra (1950), 10pu (Urey, 1951,
1952a) u ppyrtx xocMorouucroe, COrIACHO .2THM INpeAcTaB/leHHSM,
dopMHpOBAHHE TI/IAHET NMPOMCXOAMNIO NyTeM OGbeAMHEeHHS Tel MeHbIUIero
pasMepa - niaxHeresaumane#t (saponriuelt niaawer), M miaHeTs o6pasopa-
TMCBb XONOOAHBIMH, Hx pasorpee NpoHcXoOdHl 3a CYeT BblAe/leHHs paaHo=-
aKTHBHOI'O Tenjia B HX HeaApax H HYacTHYHO B pe3y/bTaTe yoapoB Ija—
HeTeanManell, NMpoao/KABIIMX NPHCOEAMHATLCS K pacTyueit nnaHetre, Oc-
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TaBWMECS NIAHeTe3UMAIR MOTVIH CTOMKHYTECS C N/AHETOM NO3MHEe,YKe Moc-
nie ee chopmupopanug., Mx ynapet # o6pasobanu KpyroBele Mopsa Ha Jlyue,

Jleenn (1962, 1963) Ha OCHOB@HHH pPACYeTOB TepMHYECKOH HCTO-
pus JIyHl, TPOBeAeHHBIX CoBMecTHO ¢ Maepoit (/leBnn, Maerpa, 1960),
[OCTPOHIT CTIEAYIWY0 KapTHHY spomouns JlyHel M GomGapampoBku ee
MOBEPXHOCTH TNaHeTeaHMansMu, Heynmpyrue CTONKHOBEHHS MPOTOI/IAHET=
HBIX Tell ACTEPOM/HOIO paaMepa NpHBEIX K akKKyMynsumu 3emin, B6nuau
3em/iH B OOCTATOYHO IVIOTHOH HacTH oKollo3emMHoro posi obpasosanacek
Jlyna (Pyckon, 1960, 1963, 1975), nocfle Yero B XoAe HIpH/MBHOM
SBOMIOUMH cHCTeMEl 3emiag-J/lysa nocnennsaa po/mkHa Gblia OTOANATLCHA
or 3emim, OnHOBpeMeHHO TMPOMCXOQHM TpPOUEeCC pasorpeepanus JIyHl aa
cueT BblAeNeHHs pealOaKTHBHONO Tenia, B 3ABHCHMOCTH OT NpPHHATOTO
copepXaHus paiHOAKTHBHBEIX 3MeMEHTOB pacniapieHue Heap JIyHbl QOMK—
HO OBINO HACTYNUTL, no Jlepuny, depea (1--2): 109 ner nocne naua-
na popmupomanns Jlyus:, (Cnenyer saMeTHTb, 4TO B 3THX pacyerax
He YUMTHIBAJICS NEPeHOC Tensa KoHpekuweit,) [lepenit stan GomBapmu-
POBKH B XOfe OCHOBHOW aKkymyisuun JIyHBl MpOXOOM/I NpH ellle TBEPAOM
COCTOSIHMM €€ HelAp M Npoaoskancs e Gonee (3 = 5)-108 ner. Ha
BropoM sTame (npu ynanemuu ot 3emim) JlyHa BCTpedana Ha CBOeM
nytu Gonee nanekHe NiaHeTe3MMAa M, yAapkl KOTOPEIX MOIJIH BBI3BATH
H3/MAHHSA /laBbl M3 YXe pacn/apjleHHBIX Heap. VMMenHo Torpma oGpasoBa—
TMCH MOpPS H 3aTol/leHHble KpaTepel Tuna Kparepa Apxumen. Eme
noagHee JlyHa MCHBITEIBANA /UL OTAE/BHBIE pedKHe YOaphl OCTABLIMXCH
nnaHeTeanMasell, o6pasoBapue NOCIeOywllHe KpaTepel

IOpu paccmaTpHBan HeCKONMLKO HHYW cxeMmy, [To ero muenmwo (Urey,
1952a,b; I0pu, 1963), Jlyna Beiia Korpa-To 3axsadeHa 3emiefl, xoTd
ee ofpasopanie kaxk HeGecHOro Tefa NPOMCXOAM/IO NMYTEM AKKYMYJALHH
TBEpABIX YACTHI NON/AaHeTHOro posi, CHawana I0pn cumran, uto Jlyha
6blla OKpyMeHa NJIOTHO! aTmochepolt (4acTbio OKONOCONHEYHOH Tyman—-
HOCTH), NABleHHEe Ia30B KOTOPOR "MOIVIO NpHBECTH K YACTHYHOMY pach-
JIAaBNIeHHI0 €€ NOBEPXHOCTH, JTa TOYKa 3peHud, cornacko xoTopo# Jly-
Ha = YyTb /I He €OMHCTBEHHOEe Yle/eBliee OT pa3pylieHHs MepBHYHOE
Telo, 3axeaveHHoe 3Jemiell, He BhIlepXuUBaeT KpUTHKM, OTKpLITHE MO-
peit Ha MepkypHn noxasblBaeT, 4TO HX ofpasoBaHHe — 3aKOHOMEpHbIi
aTan B pa3BHTHH IJIAHET, He MMEKUHMX aTMochepsl, a He ClNeACTRHe
uend ciayyadHeix cobwiTHil,

Kpyroewie mopsi I0pu paccMmarpupall Kak peay/IbTaT paciilaBleHHs
nopon npu ynapax nnaneresumanedt (Urey, 1956a,b,c). Tlo muennio
Kottnepa (Kuiper, 1954), ynape! muub cnoco6CTBOBA/M HAIHSHHIO JaBbl
M3 Heap, MOCKOMNBLKY MTAAE€HHS KPYNHBIX Tesl C BOMbLHMH CKOPOCTSMH CIO—
COGHEI poGHTE JTYHHYIO KOpY, DTOT MeXaHHaM 6hul MoagHee paccMoT—
pen CraniokosuueM u Bponwrstom (1963), KoTopble ykasain Ha BO3—
MOXHOCTb OTKOJla HAa HHXHEel IpaHHue ITyHHOH KOpbl B peaylebTaTre pac-
NPOoCTpaHeHUS BOJIMLI paspeXXeHud NpU Nepexofe ynapHo# BOJHEI M3 TBep—
Aok kxoper B cnoit mMarmel, Hakonen, Boanyun (Baldwin, 1963) npeano-
7laran, yto /apOBbIe H3/MSHHS HACTYIH/M rOpasfo nodxe (OpMHpPOBAHHS
KOT/oBUH Mopell B peayibTaTe AefiCTBMS YMCTO 3HAOIEHHBIX GAKTOPOR,
8 NlaBa mMwe 3aM0/HKIA YXe TOTOBhle KOT/IOBHHEL,
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Ma Tpex onMcaHHEIX TOYeK 3peHHs runoresa lO0pu He MoxXeT ObITb
NpUHATA MO HelloMYy pAdy NpHYMH, [7IaBHBIM BO3paXeHHcM NPOTHB I'H—
noTe3bl pacniableHHs OT YAapoB SBISETCH OTCYTCTBHe CJ/IElOB paciiap-
nenuft Gonbioro mMacwraba OKOJIO KPYNHBIX 3€MHBIX METEOpPHTHBIX Kpa-—
Tepoe, Kpome Toro, ua pacyeroe Bropka (Bjork, 1961) cnemyer, uto
IpH NafeHHH KpYHHBIX Macc (pmame Xe/le3HbIX) NMPOMCXOOMT mpobrenue
i M3MelbYeHHe BelleCTBa NMOpod M CaMOro MeTeOopHTa, HO He MX pac—
I1aBlle e,

Cxema Jlebuna Guina ochopana Ha nmpencTaBneHMN O MeAeHHOM
pasorpeBaHuH JIyHEI, BEITEKaBlIEM U3 TNOJIOXEHHBIX HM B OCHOBY pacue—
TOB KOHUEHTpauufi ypaHa, Topusi ¥ Kamus=4 0 B KaMeHHBIX METEOpHTax
(xonnpurax), ONHAKO COBpEMEHHEIE N&HHBIE O COCTABE H TO/IMHE [TyH-
HOlf KOpbl, TEM/IOBOM MOTOKe M3 Heap JlyHml, BO3pacTe [IyHHBIX NMOPOA
roeopar aa To, uTo JlyHa BCKOpe moclle cBoero ofpasoBaHus mpouria
cTagMio GLICTPOrO HarpeBaHus H pacl/aBlleHHs, & 3aTeM — CTafHio
MmarMaTHdeckofl aujpdepeHuHaIMH H OTAeNeHHs KOpel, MCTOYHHMK nepso-
HAYANLHOTO HArpeBa [0 HEJABHEro BpeMeHH OocTaBajcs HescHbM (Jle-
BuH, Maepa, 1975). Hu rpaBMTAUHOHHAS SHEprHd, BLIAEJSIOMASCH MPU
NafneHHH Ha IMOBEPXHOCTB JIYHBI Te/l CPABHHTEILHO MalblX pasMepoB
(~10° cM), HM KOpPOTKOXHBYlLNe pagHOAKTHBHEIE H30TOMNLEl HE MOTLYT
ofecrneguTs €ro, €ecild He [OeaTh CHHWKOM CHeHHANBHEIX [peanoIo=
KeHdl,

HameuaeTcs NBA BOSBMOXHBIX MYTH OGBSCHEHHS BHICTPOro HAZANLHO-
ro pasorpeea JlyHsl,

Onun us 9THX nyTeit COCTOWT B NPEANONDNEHWH, HUTO AKKyMYyilf—
nug JlyHsl npoucxoouna 8a CYeT MAASHUA HE MENKHX, 2 CpaB-
‘HHTeNbHO KpynHbix Tean (~ 107 cm) (Cadppomos, 1969, 1976). Kak
nokaswiBaioT pacieTsl Capporosa (1969), ynapel KpynHbIX Tell NPHBO—
0T K pa3orpeBy nnaHeTel Ha ~ 8000 x MOMEHTY OKOHYaHMA €€ pocTa,
noclle Yero NMpPOMCXOAMT CpPaBHATeNbHO GbicTpoe (3a ~108 ner) npek-
pamenne GoMGapOMpOBKH H3-3a MCYepNaHWd KPYNHHIX Tel B poe, Cne-—
LHalbHEIe pacueTsl A7 JIyHel, NpoBefdeHHble HemaBHO PaHcpopooM, Kay-
na u dummcom (Ransford et al., 1977), nospomumu se Toneko o6wbsic~
HATL ee GLICTpOe pasorpeBaHMe B HaYalle ee HMCTOPHHM, HO M KpPYTHO=-
MacwTabHyl0 HEOAHOPOAHOCTH CTpoeHHd JIyHbl, B YACTHOCTH, CMelIeHHe
LEeHTpa MACC OTHOCHTe/BHO uneHTpa ¢urypel Jlyner Ha 2 kM (Tyaac,
1973). '

Opyroit myTe cocToMT B 6ojlee TWATENLHOM Y4eTe Tensa, Bblae/lse-
MOro NpH rpaBHTauMoHHON nuppepenunaunu nnaxets (/lwocthx, 194 8;
CopoxTiH, 1974), a TakXe KOHBEKTHBHOI'O NePEHOCA TeNn/a TeYeHHd-
mu Bewectea BHyTpu Jlynel (Kpacc, dapees, 1975), OnHako ynoBreT—
BOPHTE/ILHEIX pAcHeTOB 3THX MeXaHu3MOB Ajd JIyHbl B MepKypHs MBI
noKa He HMeeM, :

Hamuuue Mopeit H 3aTON/IEeHHBIX KpaTepoB Ha MepKypHH NMOKas3hIBAET,
YTO M TAal JIABOBLIE H3/MSHHA MPOMCXOAM/IH B oOlleM B TY Xe 3Moxy,
4YTO M MHTeHcHBHas GomGapaupoBka H KpaTepooOpasopanHe, Y4HTHIBas
naHHble aHanusa poapacta nap Ha noeepxuoctH Jlywel (Toksoz, 1975),
MOXHO CYHTATbL, YTO A&Xe HA IIOBepPXHOCTH OMHOIO MOpS /ABOBBIX H3-—
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nugHui  OBUIO HECKOIbKO (BoapacTel naB sakmoYeHbl B Opegenax

5, 16- 3,9 mapa. net), [osTomy Bonpy#H 6eu1 B cBoe Bpems Giinke apy-
er K UCTHHe, npeanonaras, YT0 ¢opMHpOBaHHEe KOT/IOBHH MOpeH U 3aToM=—
neHde UX naBoit 6eUM pasaeneHdsl Bo BpeMeHd. B nonbk3y 2Toi ToYkH 3pe—
‘usl TOBOPHT M TOT aKkT, YTC INTyGOKMe KpYyroBhle nenpeccHy Ha Map-
ce tuna Hellas uaum Edom, no-pupumomy, ne samonsener napoit, Brpo-
geM, BNOJHe BO3MOXHO, YTO 7aBa TaM INpHCHIIAHA CBEpPXYy CHI0eM
m“- "

B ofnacty MepKypHs, OAHaMeTpalbHO NMPOTHBONOJOKHON GacceitHy
Kanopuc, o6Hapy»eHa XOJIMACTAS MECTHOCTh C XapaKTepHbIMH HHEeHHbI=
MM cTpykTypamu, Heuro nogobroe HabGmopaeTcss B AMAMETPAJIBHO NMPOTH=—
POMNO/IOXKHbIX aHTHNoaa bHeIXx obaactax Mopsa [loxne#t 1 Mopa Bocrou-
woro Ha Jlywe (Jlunckuit, Ponuonosa, 1975), [lo MHeHHMIO amMepHKaHC—-
kux reonoroe llynsua u Taynra (Schultz, Gault, 1975), Taxoit penwed
mor ObITe ofpasopaH OGWMPHLIMM COBHIaMH U paspyweHUeM Npu yoape
naaHeTesnManeif, o6pasopaBlIMX 3TH ynapHble GacceffHel, OT CelCMH=—
YeCKMX MpPOAO/IbHBIX BOJIH H OT CHOKYCHPOBAHHBIX B AHTHNOAANBHON
061aCTH NOBEePXHOCTHBIX BOJIH, YYMTHIBAsl, YTO NpH 3HEprud ymapa rno-
psanka 1034 3pr B 3HEpPruio CelCMHYECKHX BOJIH MepeXOOHT TO/IbKO
10~4 aroit Be/IMYMHBI, MOXHO IOACYHTATHL, YTO MNPOAO/LHBIE BO/HE] NPO=
H3BEAYT CMelleHHe NOBEepPXHOCTH B aHTHnoga/lbeo# obracTH Ha ~ 10M.
CnegoM 3a 3THMH BOJIHAMH Tyaa MonafarT MaccChl BhIGPOWEHHOTO NpH
ynape BeuecTsa, ofpasys BTOpH4YHbIE KpaTepbi, M, HaKOHelU, MPHXOAAT
BGonee MeasieHHBIE MOBEPXHOCTHBIE BOIIHEL,

Ha ocnopamun anammza ¢ororpaduit Mepkypus, Mapca u J[lysst rpyn-
na amepukascKux ydensix (Mioppeft, Tpack, Crpom, layar) u anrauii-
CKHif ydenbit ['eCT npensioXuiHM CNenywollyl0 CXeMy HCTOPHH MOBEPXHOC—
Tell Mepkypus M Opyrux naaHer aemuofft rpymnst (Strom et al., 1975;
Murray et al., 1975). [Nocne sapepuenus npouecca aKKyMyasuuu # Gop-
MMPOBAHHA NJIAHEThl €€ MOBEpPXHOCThL Obllla CpaBHHTeNBHO Tvagkcil, Yvacr-—
KH 3TOi ApeBHell I'Nafkod NOBEepXHOCTH XOpOWIO 3aMeTHk: Ha Mepky-
PHM B oT/MYyHe OT JIyHBI, 4YTO MOXHO OOBACHHTE Gojblied CHIIOH TAXec—
TH Ha Mepkypun, Koropas orpasnunia ofpasoBaHHe BTOPHYHBIX
Kparepog,

Nanee (npumepho 41—-109 neT HA3al) HACTYMUM nepuon MHTeHC HBHOH
GomBapauporky MN/aHeThbl OCKOJIKAMH OONJaHeTHoro posi (noaneresnma-
M), Bo BpeMs KoTopo#t obpasopamuck Gacceiinbl Tuna Kanopuc na
Mepkypun, Mopsa [loxne#t na Jlyne, Sananet (Hellas) wna Mapce, a
Tak¥e kparepr THna KonepHuka, 3toT nepuon and JlyHel gonyckaert
TOYHYI0 NATHPOBKY: oT 4,25+ 109 po 3,85+ 109 ner nasag.

Peakce ofpesanie BOSPACTOE MATEPHKOBBIX KpHCTAUIMYECKHX Gpek—
YH# Ha sHagenun 3,85 109 ner FOBOPHT O INpeKpalleHHH HHTEeHECHE~
HOW GomGapnwpoBky B 3Ty anoxy (‘buume#t u np., 1973).

Cnepyoumii nepuon XapakTepHaorpaics MHTEHCHBHBIM BYIKaHH3MOM
M BRIXONOM MOTOKOB MaBkl, 3anofHupuwell KpynHele Gaccefnel Ha Mepky-
PuH ¥ Jlyne (3,9-3,1).109 ner nasan. 3ror nepuon Ha Jlyne u Mep-
KYpiu sakowunncs okoio 3+109 ner Hasan, Ha Mapce CpaBHUTeNLHO
HenaBho, a na 3emMile TeKTOHHYECKAs AKTHBHOCTEL NPOAO/UKAETCS N0 CHX
nop,
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