B.B. bYCAPEB

B nepeBone peyecKoro «6osimmaoc ayaer
«MeTaresibHoe Korbe». bonmpom npuHATO Ha3biBaThb
OYeHb SPKM METeop — CBETALYMICS aTMOCCDEPHbIV
crieq] KpyrnHoro MeTeoponga, CTpeMUTESbHO JIETALLErO
K 3€MHOW MOBEPXHOCTU MOAOOGHO rafaroLLeMy KOrbio.
lNocrnegHM M3 Takux yanBUTESIbHbIX HEGECHbIX
AABJIEHWY CTa MOJIYYNBLLMK LUMPOYAVLLYIO N3BECTHOCTb
YHensabuHckmii 6ommg. MoLyHOCTL B3pbiBa 3TOro
meTeopoua 6bisia OLEHEHA NMPUMEPHO B MOJSI0BUHY
MeratoHHbI B TPOTUII0BOM 3kBuBasieHTe — B 20—30 pa3
MoLLHee aTOMHOV 60MO6bI, YHUHTOXUBLLEN Xupocumy!
MeTteopuT, Ha3BaHHbIV «HensabuHCK», ctan caMbiM
60/1bLLUNM CPpeam BCEX HEGECHbIX TeJl, yraBLUMX Ha
3emiito nocrne 3HameHUToro TyHrycckoro Meteopura,
rnageHvne KoToporo npoun3oLusio 6osee cta et Ha3as

YenabuHcknii 6onua Habnogancs Hag KOxHbIM Ypanom
15 cbepansa 2013 r. ®oto M. AxmeTBaneeBa
lMpepoctasrieHo HYensabuHckuM rocynapcTBeHHbIM
KpaeBe[4eckum My3eem
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MeTeopuTbl (BOCMOBHO «KaMHU
C Heba») — 3TO hparmMeHThbI
He6EeCHbIX Ten, acTeponaoB

1 KOMET, ynaBLUMX Ha 3emrio.
Mpu coypapeHnn BHe3EMHOro Tena
pasmepom 10—20 M C 3eMHOMN
NMOBEPXHOCTLIO 06pasyeTcs
yAapHO-B3PbIBHON METEOPUTHbLIV
KpaTep.

CripaBa BBEpPXy — KpaTep
BappuHpxepa (unn ApU3oHCKUi
kpatep) riy6uHon 180 m,
06pas3oBaBLUMIACA NPU NaBAEHNN
50-mMeTpoBOro MeTeopuTa.

Bun ¢ MKC (http://bigpicture.ru/
wp-content/uploads/2009/06/
i14_0000.jpg).

Kpegut: NASA/USGS

Cripasa BHM3y — actepouvg

951 Nacnpa anuHon 19 KMm.

®oro KA «l[anuneo« (HACA),
1991 r. hitp://www.solarviews.com/
raw/ast/gaspra3.gif

Kpegut: NASA/USGS
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N  BCEEHHAS

OOHUM 13 o4eBUALEB NageHnsa 6onuaa ctan MosiIogon HYenabUHCKUM

dotorpacd Mapat AxmeTtBanees. 15 despansa 2013 r. emy yganocb coenatb

YHUKasbHYIO CEPUI0 CHUMKOB, Ha KOTOpPbIX 3arneyaT/ieHa NocnefoBaTesibHOCTb

CO6bITWI (BCMbILLEK 1 B3PbIBOB) 1 TpaekTopusa 6onuaa. ,~
Ha ¢poTo — ocTatouHbI cnep 6onmpa Ha Bocxoge ConHua.

®oro M. AxmeTBaneeBa. lMpegoctaBneHo YenabuHCKUM rocyapCcTBeHHbIM
KpaeBeg4eckum My3eem
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BCEJIEHHASA

eJIAGUHCKUI METEOPOU] BOIIIEJI B 3eMHYIO aTMOC-

depy ¢ BOCTOUHOTO HATTPABIEHNUS TTO]] MAJIBIM YT-

JIOM K TOPH30HTY C OTPOMHO¥ CKOPOCTHIO (0KO0JIO

18 km/c). Vicxons u3 nepBoOHAYAIBHON MaCChI
1 pasmepoB HeGecHoro Tesa (okojo 9—10 teic. T 1 17 M
COOTBETCTBEHHO), €T0 MJIOTHOCTH ObIJIa OIIEHEHA TIPUMEPHO
B 3,5 1/CM®, 4TO COOTBETCTBYET MJIOTHOCTSIM KaMEHHBIX
vepubdepenupopanubix Metreoputos (2,0—3,7 r/cm?).
3HAYUTEBHYIO CUJTY B3PBIBA 9TOTO CPABHUTEIBHO HEGOITb-
11100 KAMEHHOT'O TeJIa MOSKHO OObSICHUTD €70 JIABUHOOOPa3-
HBIM APOGJIEHUEM U TTOCIELYIOIMM PE3KUM BO3PACTaHUEM
CHITBI TOPMOSKEHUST B 3eMHON atMocdepe, 6aroaaps uemy
60oJIbIIIAs YACTD KWHETUYECKON 9HEPIUH MPpeodpa3oBaiach
B TEIJIOBYIO.

Ectb aMmpryeckoe mpaBuiIo: TPy NaleHUSX U B3PbIBaX
B arMocdepe 0CTATOUHO KPYITHBIX TEJI HA 3eMHYIO ITOBEPX-
HOCTB BbINIaaeT He 6osiee 10 % vx epBoHaYaIbHON MaCChI.
C yueToM HawyabHON Macchl HeIstOMHCKOTO METEOPOn/Ia
MOJKHO JIOTIyCTUTh, YTO B ITOM CJydae HAa TOBEPXHOCTH
JOJIKHO ObLIO BBIIACTD HECKOJBKO COTEH TOHH METeo-
puTHOTO BetiecTBa. IIpezmonraraeMeplii aJITUTIC pacCesTHUS
meteopuTa (pumepro 130 x 20 kM) IPOTSIHYJICS OT TOUKU
10kHee u 3anaatee YensaOuHcka 10 31atoycra, H09TOMY He
HCKJTIOYEHO, YTO B 3TOM OTPOMHOM paiioHe 6yyT HaliIeHbI
u GoJiee KpyITHbIie (DPArMEHTBI.

Cpasy 1o «ropsuuM cjieam» Oblid HalieHbl YACTUYHO
oTIIaBJeHHbIe HEGOIbITHE (GPArMEHTHI METEOPUTHOTO
BelecTBa 0b1el Maccoit 0kosto 3,5 kr. IlepBoHavaNbHbII
aHaJN3 COCTaBa 3TUX OCKOJIKOB TTOKA3aJ, YTO BEIIECTBO
METEOPUTA TIPECTABISIET COOOI TaK Ha3bIBAEMbII OGBIKHO-
BEHHBII XOHJAPUT XUMUYecKoii rpytibl LL5. AGGpeBuarypa
LL osnauaer, 4to B HeM BecbMa Masio (okosio 1,7 Bec. %)
JKeJie3a U IMPOYMX METAJJIOB TI0 CPABHEHUIO C APYTUMHU
MOAOOHBIMH METEOPUTAMHE; IIU(Pa 5 MTOKA3bIBAET METPOJIO-
TUYECKU TUTI (CaMBbIli BRICOKHI XapaKTepuayeTcs g poit
6), CBUIETETBCTBYIONINIT O TEIJIOBOM MeTamMopdusMe
(U3MeHEeHUN ) BEIeCTBA METEOPUTA, KOTOPOE IIPOU3O0IILIO
emte o ero maseHns Ha 3emuio. OCHOBHBIE MITHEPATH,
BXOJIATI[IIE B COCTAB 3TOTO METEOPUTA, — OJUBUH, OPTO-
U KJIMHOTIMPOKCEH, IJIATHOKJIA3, XPOMUT, TPOUJIHT, JKeJIe30-
HUKEJIEBBII CILJIaB U allaTHT.

Corpyaank MHCTUTYTa T€OXUMUN U aHATUTUYECKOMH
xumuu uM. B. M1.Bepnanckoro PAH (Mocksa) u 4ien Ko-
MHuTeTa o MeTeopuTam K.T.-M. H. [I. /I. Bagtoxos, 3anmma-
FOTIUHCS U3yYeHNEM Hall/IEHHBIX OCKOJIKOB YeIsI6HHCKOTO
METEOPUTA, YTBEPKIAET, YTO €r0 MUHEPATOTHYECKUH 1
XMMUYECKUI COCTAB JIOCTATOUHO OJTHOPO/IEH; YTOUHEHHAST
IJIOTHOCTh MeTeopuTa — 3,2 r/cm®. BospacT ske MmeTeoputa
COCTAaBJISIET IPUMEPHO 4,5 MIIPJL JIET, KAK U Y BCEX OOBIKHO-
BEHHBIX XOH/IPATOB.

Ha ocHoBe aTuX HaHHBIX MOKHO TIPEATIONOXKUTD, YTO
MeTeopuT 06pasoBasicsi B [JIaBHOM I10sice acTEPOUIOB, a
pasMepbl eTo POAUTETBCKOTO TeJla COCTABIISIIIN HECKOTIBKO
cOTeH KUJIOMeTpoB. V ele omuH WHTEpECHBIN (haKT: acTe-

Bo3pact mMeTeopuTOB OLEHMBAIOT NO COAEPKAHMIO B MX
BeL|ecTBe A0JIr0XXUBYLLMX PAAUOAKTUBHBIX N30TONOB W NPO-
RYKTOB X pacnana. AGCOJIIOTHbIN BO3PACT meteoputos,
ABnsOWMNXca thparmeHtamMm actepouaoB, cocTaBnser
okono 4,6 mnppa ner.

Cywectsyer ewe nouatne KOCMHUYECKOIro BO3PACTA me-
TEOPUTOB, KOTOPbIii COOTBETCTBYET MOMEHTY pa3pylieHus
MX POAMTENbLCKOro TeNa W BbiAENIEHU0 MEeTeopUTOB Kak
CamMoCTOATEJIbHbIX KOCMUYECKUX 06beKTOB. Takoii BO3pacT
onpeaensieTcs KONUYECTBOM HAKOMIEHHbIX B MeTeopurTax
noa AeiicTBMEM MOTOKOB 4acTul KOCMOreHHbIX U30TOMNOB
("®Be, “C v pp.). [lnana3oH KOCMMYECKOro BO3pacTa Ka-
MEHHbIX W XXeNe3HbIX METEeOPUTOB LUMPOKO BapbupyeT, npu
aTOM Makcumym npuxoautcs Ha 10’—108 ner.

Nonstuem 3EMHONA BO3PACT meteoputa 0603Hauaetcs
BPeMEeHHOIi MHTepBan MeXAy nageHuemM MeTeopuTa Ha 3em-
HYI0 NOBEPXHOCTb U €ro HAX0KOiA, 3a KOTOPbIii METeopuTHOE
BeLecTBO NOABEPraeTca 3p03UOHHbIM NSMEHEHUSM

pou/i, ©3 KOTOPOTO IIPOU3OIIE] METEOPUT, OUEBU/IHO, HC-
TIBITAJ CUJIbHBIH yziap. [lo-BuanMoMy, ¢ HIM CTOJKHYJIOCH
JIPYTOe MacCUBHOE HeGECHOE TEJIO, B PE3YJIBTATE UETO €T0
BEIIECTBO CTAJIO PHIXJIBIM, @ B MHOTOUHCJIEHHBIX TPEIUHAX
COXPAHWJICS 3aCTHIBIIUN yIAPHBINA PACILIaB.

ITapameTpbl 60JH/Ia TPOTOIKAIOT /10 CUX TIOP YTOYHSATh-
Ccsl, LIS 9YeT0 MCIOJIb3YIOTCS NaHHble NH()PA3BYKOBBIX,
celiCMUYeCKNX, METEOPOJIOTUUECKUX CTAHIINH, a TakKe
MaTepHaIbl MHOTOUHCICHHBIX BUIE0CHEMOK.

OaAnH pa3 B crToAeTHe

CobbiTus, nopobusle najgenuio Yemass6uHckoro 6011,
TIPOVICXOTUIIN 1 TIPOUCXOISAT Ha 3eMJIe TIOBCEMECTHO, THOT-
J1a OCTaBJIsISI TI0CTIE Ce0s 3aMeTHbIE «CJIe/IbI» — KPaTephl.

Haubouee spkuii mpumep Takoro pojia — XOpOoIo coxpa-
HUBIIWICSI APU3OHCKUI METEOPUTHBIN KpaTep — WHaue,
kparep Bappunmxkepa — ¢ amamerpom 1,2 kKM 1 riry6UHOM
180 M, pacriostoxxenHbIl Ha ceBepe mTata Apusona (CIIA).
Teonornueckne mccieoBaHNs W YHUCIEHHOE MOJETNPO-
BaHMeE TIOKa3aJ/u, 4To OH oOpazoBascs 0koso 50 ThIC. JieT
HAa3aJl B pe3yJIbraTe yapa o lIOBEPXHOCTD 50-MeTPOBOTO Me-
TeopuTa, Becusiero 300 TIC. T ¥ JIETEBIIETO CO CKOPOCTHIO
12—-17 xM/c. B3pbIB ipu 9T0M ObLI BTpoe GoJiee MOLIHBIIA,
4yeM Ipu najieHuu TyHTYCCKOTO TeJa, a CaM METEOPUT TIPaK-
TUYECKY TIOJTHOCTBIO paccesiics 1 ICIapuJIcs, HeCMOTPS Ha
CBOII TPENMYIIIECTBEHHO MeTAJTNYecKuil cocTaB. Obmas
Macca KOCMHYECKOTO BEIIeCTBa, Ma/[Al0IIero Ha 3eMJIio B
TedeHue Tofia TI0 Pa3HbIM oleHKaM gocturaeT ot 100 mo
1000 T. MeTeopou bl BXOAST B 3eMHYI0 atMocdepy co
ckopocThio oT 11,2 kM/c (Ha «/IOTOHSIOMNUX> TPAEKTOPU-
aX) 10 72 kM/c (Ha BCTPEUHBIX TPAEKTOPHAX) B JIIOOOM
HaNpaBJIeHUH 1 B JTI060€ BPEMsI CYTOK U roJa.
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Ha nnaHeTtax 6e3 aTMocdbepb! (Takmx

kak Mepkypun) nubéo ¢ ropasgo 6onee
paspexeHHon aTmocdepori No CPaBHEHMIO

C 3eMHoW (Hanpumep, Ha Mapce)
METEOPUTHbIE KpaTepbl 06pasytoTcs

npu yaapax 3Ha4nTeNnbHO MEHbLLNX

Nno pasMepy U MeHee MPOYHbIX TeN,

yeM Ha 3emrne.

Bsepxy — MmeTeopuTHbIE KpaTepsl

Ha nosepxHocTn Mepkypus.

®o1o KA «Meccernpxep» (http.//photojournal.
jpl.nasa.gov/jpeg/PIA14233.jpg ).

Kpegut: HACA/Johns Hopkins University/APL/
Carnegie Institution for Science

BHu3y — npeBHUI MapcuaHckui kpatep Mann
(154 kM B gnameTpe) B6IM3M 3KBaTOpa

B BOCTO4YHOM nonyiapum Mapca.

®o1o KA «Mapc Ogunccevi Opbutep», 2001 r.
(http://photojournal.jpl.nasa.gov/catalog/
PIA14290) Kpeagut: NASA/JPL-Caltech/Arizona
State University
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Ecisiu peructpupoBath Bce KOCMUYECKUE OOBEKTHI Pa3-
mepom 106 cm, nonaaoriye exxe/[HEBHO B 3eMHYIO aTMOC-
depy, To ux unciyo cocrasut 70 mua! Ho TobKO yacTUIIbI
6osee 102 cM croCcOGHBI BBI3BATh SIBJIEHHE METEOPA, T. €.
OCTaBUTD B aTMOChepe CBETSIINICS CIIell, KOTOPbII MOXK-
HO HabJIoaTh BU3yalbHO J60 (poTorpaduueckum uim
PaaMONIOKAIIMOHHBIM METOMAaMH. A Tejta ¢ Maccoi 6oJee
1 KT yKe TOPOXKIAIOT sSBJIeHe OONIA, KOTOPBIH MOKET
3aBEPIINTHCS B3PBIBOM U BbITIAJICHIEM OCKOJKOB. Cpenu
Majafoniero Ha 3eMJII0 MeTEOPUTHOTO BeIecTBa OKOJIO
92 % cocTaBJISAIOT KAMEHHbIE METEOPUTBI, 6 % — JKeJie3Hble
u 2 % — xKeJle30KaMeHHDIE.

Hyxno ynmoMsHyTb, 4T0O aTMOC]epa SBASIETCS MOTIHBIM
Ta30BBIM (DUIBTPOM, IPEAOXPAHSIIONINM 3eMHYIO TOBEPX-
HOCTb OT MHTEHCUBHOTO TTOTOKA TAAIONIUX MEJKHUX Te.
BosmosxkHOCTh 06pa3oBanus yIapHOTro Kparepa Ha Io-
BEPXHOCTH 3eMJIN 3aBUCHUT OT MaccChl, pa3Mepa, COCTaBa
BelecTBa U (U3NYECKOTO COCTOSIHUS IOCTUTAONIETO €€
KOCMHYECKOTO Tesa. B 1mesoM ycTaHOBIEeHA CleAyIOas
3aKOHOMEPHOCTD: 4eM GOJIBIIIE Pa3MeP METEOPOUIHBIX TET,
TeM MEHBIIIE B CPEIHEM YacToTa ux najgenuii. Hampumep,
BEPOSITHOCTb TIAIEHUST METEOPOUA, TT0A00H0TO Yenatun-
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MepBble METEOPUTHBIE KpaTepPbl HA CMYTHUKE HaLLlen
nnaHeTbl 6bInn OTKPbLITHI eLle B Hadane XVII B.
lanuneem. Ha cerogHsa coctaBneHa nogpo6Has kapTa
JlyHbI, Ha KOTOPOW OTME4EeHbI BCe ee 5,2 ThbIC. KpaTepos,
o6pasoBaBLUMXCS 4 MIPA NeT Ha3af (cripasa).

®oro c http://news.brown.edu/pressreleases/2010/09/
moon. Kpegut: NASA/LRO/LOLA/GSFC/MIT/Brown
University.

CrieBa — NOKPbLITOE METEOPUTHBLIMU KpaTepamu 3anagHoe
nonywapue JlyHbl.

®oro c http://photojournal.jpl.nasa.gov/catalog/pia00224.
Kpegnt: NASA/JPL

CKOMY, OlleHMBaeTcs Kak ojHo cobbitue B 100 ser, a
Tynarycckoro — yxxe B 1TbIc. JeT. B pannuii ke mepuop
UCTOPUM 3eMJIU 3TH BEPOATHOCTHU OBLIU 3HAUYUTEBHO
6oJiee BBICOKUMHU.

HaubombIiyio omacHOCTD MPEICTABISIOT CTOJKHOBEHUS
3eMJid ¢ KPYNHBIMH TeJaMU, TAKUMU KaK acTePOU/IbI U
saApa KOMET pasMepoM Gosiee 1 KM, KOTOpbIe CIOCOOHBI
BBI3BATh KaTacTpody ¢ MacmrTaboM OT PETHOHAIHHOTO
1o raobanbHoro. [To nauubiM [leHTpa MasbIX MaaHeT
Mexaynapoanoro actpoHommuieckoro cofosa (IAU), na
CETOMHSITITHIH IeHh 0OHAPYKEHO CBBIIITE 7 THIC. ACTEPOUIIOB,
cOMmKAOIMXCS ¢ 3eMiieil (OHU BXOIAT B IPYIIIBI ATOHIIEB,
AnostonnieB u AMypIieB), U3 KOTopbsIx okoso 900 nmeiot
mramerp 6ostee 1 KM.

[ToJI05KEHUsST TUX ACTEPOUIOB MOTYT ObITh PACCUNTAHBI
Ha JTII060I MOMEHT BpEMEHH, OTHAKO UX OPOKTHI TOABEPIKE-
HBI IIEPUOANYECKUM U3MEHEHUAM I10/] BJIMAHUEM I'PaBUTA-
IUOHHBIX BO3MYIIIEHUI CO CTOPOHBI [IJIAHET 3 MHOM TPYIITTBI
U TI09TOMY HY’KJAIOTCSI B TIOCTOSTHHOM YTOYHEHMUH.

Eme 6OJIBH_II/IM N3MEHEHUAM IMOABEPKEHDBI BHITAHYTHIE
OpOUTHI IEPUOANYECKUX KOMET, MOSIBJIEHNE K€ HOBBIX
KOMeT BOoO1Ile Henpeckasyemo. Eciu ToBopuTh 0 Tesiax
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tuna YestOMHCKOTO METEOPHTA, TO X YUCJIO B OKOJIO3EM-
HOM npocTpancTBe oriennBaeTcs B 100 murH. B To ske Bpems
TeXHIYECKHe BO3MOKHOCTHU CJIEKEHHS 32 KOCMUYECKUMHU
«TOCTSIMU» TIOKA JIOCTATOYHO OIPAHUYEHBI: 32 HECKOJBKO
CYTOK Z10 CONMMKEHNST ¢ 3eMITEN MOKHO OOHAPYKHUTD TOJTb-
KO TeJsla pa3MepoM He MeHblie 50 M, U TO JIMIIb B CJIyYae
UX Z0CTATOYHO BBICOKOW OTpasKarouiei crnocobHOCTH B
COJTHEYHOM CBeTe.

PagpyururesbHbie mocieACTBI nazeH st Yesi6uHcKoro
METeOPUTA BhIBEJIH «aCTEPOMHO-KOMETHYIO OIIACHOCTb»
13 TEOPETUYECKUX B YUCJIO OUEBUIHBIX M HACYIITHBIX [IPO-
6s1eM, TPOYIOMINX MTPAKTUYECKOTO pelenust. Peun uzer o
CO3/IAHUU CUCTEMBI JIJISI CBOEBPEMEHHOTO OOHAPYKEHUST
NPUOIEKAIOIIUXCS K 3eMJIle KOCMUYECKHX TeJl Pa3MEPOM
csoitie 10 M 1 ocyiecTBIeHUs MEP MO X YHIUTOXKEHHIO
WJTM OTKJIOHEHUIO C ONIACHO TPaeKTopnu.

KpaTepbl 3emMHble U «HebecCHble»

MoxkHO IPeAIoNoKUTh, 4yTo koraa lanuiaeo lanumieit
BriepBbie B 1609 r. HaBes Ha JlyHy Tesieckom, TO yBuUjesl
MHOECTBO KOJIBI[EBBIX CTPYKTYP HETIOHATHOW ITPUPOIHL,
XOTSI B CBOEM COYMHEHUM <«3Be3aHblil BecTHUK> (1610)
Cpey OTKPBITUN, CIETAHHBIX M C TOMOIIIBIO TEJIECKOIIA, OH
YIIOMHUHAET TOJILKO JIyHHBIE TOPBL. II0HATh MponCXoXACHI
JIYHHBIX KPaTePOB YAAJIOCH JIUIIH CIIYCTS TPH C TIOJTOBUHOMN
CTOJIETHUSI.

IIpumeuatesnbro, uto [lapukckas akagemus Hayk odu-
IIUATBHO MPU3HAIA KOCMITYECKUH MICTOUHUK MaIAI0IINX C
Heba KaMHeili ToJbKO B Hauasie XIX B., XOTS I0Ka3aTeIbCTBA
a10oro akTa O [OLYYEHBI U OMYGJIUKOBAHBI HEKOTOPBI-
MU y9eHbIMU (HAIpuMep, HeMeITKUM QU3nKOM . XJTaHu
u ujieHoM JIOHIOHCKOTO KOpoJieBCKoro obiecTa . Kun-
TOM) 3HAUNUTEeIBHO panbiie. [Tocse aToro mocrenenno Ha-
a0 IPUXOANTH MOHNMAaHNe TeX MOCIeCTBU, KOTOpPbIe
MOTYT UMETh MaJIEHIS METEOPUTOB 1 Hojiee KPYIIHBIX TEJ
Ha 3emutio, JIyHy u apyrue mranetsl. UTo ke KacaeTcs
JIYHHBIX KPaTepoB, TO 00CYXKIeHHe WX MPUPOABI (BYJIKa-
HUYECKON WJIU yJIaPHOIT) He IPEKPAIIAJIOCh [0 CEPEUHBI
XX B. UccaenoBanus JyHHOH MOBEPXHOCTH € TOMOIIIBIO
COBETCKHUX M aMEPUKAHCKUX KOCMIYECKUX alapaTroB, a
TaK’Ke MUJIOTUPYEMbIX 9KCITEIUIUI TT0 TIPOrpaMMe « ATIoJ-
JIOH» TI0Ka3aJi, 4TO abCOMOTHOE OOJBIIMHCTBO JIyHHbBIX
KpaTepOB SIBJISAIOTCS YAAPHBIMU.

Hy:xHO 3aMeTHTbh, UTO TEPMUH <yIAPHBIN» B TAaHHOM
cmydae He coBceM ToueH. Ha nosepxuoctu Gezatmocdep-
HBIX HeOECHBIX TEJT, TAKKX Kak JIyHa, TOUTH BCE CITy THUKY
IJIAHET U ACTEPOMJIBL, KpaTepbl 00PasyOTCs IIPH TIAJEHUSIX
TeJI, IBUKYIUXCSA ¢ KOCMUYECKIME CKOPOCTSMU. B aToM
clyyae B MOMEHT «KOHTaKTa» MaIaiolero Tesa ¢ bosee
NPOTSKEHHBIM OOBEKTOM TIPOMCXOUT HE MEXaHUYIECKHI
yZiap, a B3PbIB, KOTOPBIM IIPUBOIUT K NCHAPEHUIO, T1JIaB-
JIeHnIo, TepepaboTKe M BBHIOPOCY M3 SMUIIEHTPA B3PhIBA
3HAYUTEJbHOTO KOJIMYECTBA BENECTBA KAK «MUIIICHI», TAK
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U CaMOro «ynapHukas. C oMOIIbI0 9KCIIEPUMEHTATBHOTO
M TEOPETUYECKOTO MOJENUPOBAHUS GBIJIO YCTAaHOBJIEHO,
YTO BEJMUYMHA 3THX BBIOPOCOB OIPEEISIETCS PSAIOM Ta-
paMeTpPOB CTATKUBAIOIINXCS TeJl: (pu3nuecknx (CKOPOCTb,
Macca, MPOYHOCTD U JIP.), GPU3UKO-XUMUUECKUX (COCTaB
BeIIeCTBa U ero )a3oBOe COCTOSTHUE) U TEOMETPUIECKUX
(yroJi CTOJIKHOBEHUS, pa3MephI TeJ).

Heckonbko nnave mponcxoaut o6pasoBanne KpaTepos
Ha TUTaHeTaX, nMeomux atMocdepy. TopMoskeHne KpymHO-
TO MaJlaloIero Tesa B arMmocdepe MpUBOJUT K YaCTUYHON
WJIY TIOJTHOW TIOTEPE U MPE0OPa30BAHUIO €70 KNHETHIECKOI
aHepruu B ipyrue hopMel (yapHYIO BOJTHY B ra3e U B ca-
MOM TeJie, TEMJIOBOE U CBETOBOE M3JIyYeHUE U T. 11.) €IIle 10
€T0 CTOJTKHOBEHUS C TOBEPXHOCTRIO TITaHeThl. [ToaToMy Ha
3EMHOIT TIOBEPXHOCTH KpaTepbl 00pa3yioTcst TOJBKO TIPH
MAaZIeHUsIX JOCTATOYHO MPOYHBIX (HAIPUMEDP, METAJIU-
YeCKUX) WK OGOJIBIINX TEJ, Uit KOTOPBIX atMocdepa He
SIBJISIeTCS 3HAUNTEIbHBIM TIpensaTcTBreM. Ha moBepxaocTH
Mapca, uMmeroniero IMIpuMEPHO B €TO pa3 boJiee paspe-
JKEHHYI0 aTMocdepy, ueM 3eMiist, KpaTepbl 00pas3yioTcst
TIPY yIapaxX 3HAYNTENbHO MEHBINNX TI0 pa3Mepy M MeHee
MIPOYHBIX TEJL.

[Ipusnanue peabHOCTU MOTOKA MAZATONIAX HA 3€MJITIO
KOCMUYecKuX Tes1 B Hayaste XIX B. mpuBesio K lieseHar-
PaBJIEHHOMY TIOMCKY yAapHBIX 00pazoBaHUN Ha BCEX
KoHTHuHeHTaX. Ho u3ydenue nepBbIxX HAMIEHHBIX YIAPHBIX
KpaTepoB — TaK HA3BIBAEMBIX ACmpobiem, OBIIO CIOKHBIM
JIEJIOM, A €T0 PE3YJIbTaThl — IIPOTUBOPEYMBBIMU. DTHM 3a-
HUMAJIICh, B TIEPBYIO 0YEPE/Ib, T€OJIOTH, TOCKOJIBKY MMEHHO
OHU MOTJIH OGHAPY/KUTH HEOOBITHbIE MITHEPATIOTHIECKHE,
reOXUMUYECKUE U IPYTHe 0COOEHHOCTH 3THX 00pasoBaHuii
Ha (oHe 3eMHBIX TOPHBIX TMTOPOJI.

Ha mpotskenuu mouTtu cra Jiet, HaunnHas ¢ 1827 r.,
MPEANPUHUMAIUCH TIONBITKU BBISICHUTDH MPOUCXOXK/IE-
HUe TPyl U3 AeBATH KpatepoB Kaasm Ha o. Caapemaa
(DcToHMS), cCaMBblil KPYITHBIH 3 KOTOPBIX IMEET IMaMeTp
110 M u rory6uny 22 M. Tonbko B 1937 1. MHIKeHEpY-TeosIory
W. PefinBanpiy yaaoch 10Ka3aTh UX METEOPUTHYIO TTPH-
pomy 6aromapst 0GHApPYKEHUIO B IBYX KPaTepax OCKOIKOB
METEOPUTHOTO JKeJe3a.

Takoit ke ApamMaTHYeCcKO cTaja U UCTOPUSA U3YUICHUSA
Apwusonckoro kparepa. /lo Hauana XX B. CYUTAIOCH, UTO
OH siBJIsIeTCs ByJIKaHnyeckuM. OHako B 1902 r. amepukan-
cKmii ropHbIi nHxenep J. bappunmkep, ocHOBBIBasICh Ha
MHOTOYHCJIEHHBIX HAXOKaX HeOGOMBITIX (hparMEHTOB Me-
TEOPUTHOTO JKeJie3a Ha JIHE U 32 TIPejieJIaMy Bajia KpaTepa,
TIPEATTOTIOKII, YTO OH UMeeT METEOPUTHOE TTPOUCXOK/Ie-
Hue. Bappunmkep motTpatut 26 mocsieTHUX JeT CBOeH 13-
HU, GE3YCIIENTHO TBITAsICh HANTH KPYITHBIN (PparMeHT 3T0ro
MeTeopuTa Ha IHE KpaTepa € HeJIbio J00BIYN HUKEIS.

JIums B 1940—1950-x TT., KOT/ZIA TPU TE€0JTOTUIECKOI
pasBejiKe U OILEHKE JPYTUX IMPUPOAHBIX PECYPCOB CTATIU
IITUPOKO MPUMEHSATH a9PO(POTOCHEMKY, BBISICHUIOCH, YTO
Ha TTOBEPXHOCTHU 3eMHOTO ITapa MMEeTCsI MHOTO OKPYTJIBIX
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reoJIOrH4eCKuX CTpyKTyp HEOOBIYHOTO CTPpOEHHA. Ux Bce-
CTOpOHHEE UCCJie/I0OBaHNEe IT0OKa3aJ/0, YTO OHU TIpe/ICTaB-
10T cob0ii aCTpO6JIeMbI — CJIeibl yaapOB KOCMHUYE€CKUX

TeJL.
B Haum iHu u3ydeHue KpymHOMACIITaOHOU CTPYKTYPbI
W3BECTHBIX U MOUCK HOBBIX acTPOOJIEeM MPOBOAUTCS C
MOMOIIIBIO CIEKTPO30HATBHOI KOCMUYeCcKOit cheMku. O6-
Iee YMCJI0 U3BECTHBIX acTpobeM auamerpoM ot 10 M 10
340 kM — oxo10 200 (35 U3 HUX HAXOSATCS HA TEPPUTOPUA
6piBuiero CCCP). VX Bo3pacT UMeeT IMPOKKIL IHalla30H:
oT 2,5 MJIpJI JieT 10 Hamwux [AHeil. [Ipuuem Hebosibiime Kpa-
TEePBI C pa3MePaMU OT JECATKOB /10 COTEH MeTPOB (WX 10T
cocraBJisieT okosio 15 %) e crapiie 1 MitH Jier.

«AeTn» acTepomnaoB

[upokomacturrabubie nccaenoBanust COMHETHO crcTe-
MBI C TIOMOIIBI0 KOCMUYECKIIX allllapaToB, HAYaThIe BO BTO-
poii mosioBuHe XX B., IOKA3aJI1, YTO y/ITAPHBIMU KpaTepamMu
MOKPBITHI He TOJbKO 3emitd 1 JIyHa. YaapHbie CTPYKTYPBI
ObLTH OGHAPYKEHBI HA BCEX M3BECTHBIX TBEPIBIX TEJIAX
Conneunoii cucremsl. Mx muoro za Mapce u 6e3armoc-
(beproM Mepkrypun, oHM BUIHBI HA BCEX KOCMUYECKUX
CHUMKaX acTepou/oB [7TaBHOTO T0sIca, PAcHOI0KEHHOTO
Mesky opoutamu Mapca u FOnurepa, a Takke CIyTHUKOB
TITTAHET.

Acteponast — HeGeCHBIE TeJa ¢ pasMepaMi TPUMEPHO OT
50 M 10 HECKOJIBKMX COTeH KHIoMeTpoB. C MOMEHTa CBOETO
006pa3oBaHusi OHU OCTATUCH MOYTH B HEM3MEHHOM BH/IE
10 CPAaBHEHUIO C TIJIAaHETAaMH U MIX CITyTHUKAMY, BEIl[eCTBO

OToT actepoung 243 Vga (58 kM AMHON), Kak 1 Bce
Apyrue actepougbl, XpaHWUT Ha CBOEN MOBEPXHOCTU
cnefbl BCeX NpoLeccoB, npoucxoameLunx B ConHeYHoM
cucTeme, Npexpe BCero — yaapHbIxX.

®ot1o KA «[anuneo» (HACA), 1993 r.
(http://photojournal.jpl.nasa.gov/jpeg/PIA00135 jpg).
Kpegut: NASA/JPL-Caltech

KOTOPBIX OBLJIO CYIIECTBEHHO MOAN(DUIINPOBAHO MO Aetic-
TBUEM MarMaTH4ecKoro TIaBiIeHus, muddepeHiuanum u
IpyTuX hakTopoB. [loaToMy IMEHHO acTepOUbI XPaHST HA
CBO€U IOBEPXHOCTHU CJIE/IbI BCEX IIPOIIECCOB, TPOUCXOIB-
mmx B CoTHEeYHOI cricTeMe, U TIPeK/ie BCeTO — YAApHBIX.
BaskHBIMU MCTOUHMKAMU TAKOH «UCTOPUIECKOIT» MH(DOP-
Malluu SBJISIOTCS pasHble CBOMCTBA acTepouioB: hopMa
Tesla, CTPOEHKE TTOBEPXHOCTH, OTPasKATENHHAST CITOCO0-
HOCTB, BpallleHUe, Pa3Mephl, Macca, CPeJHsIs TIOTHOCTD,
napameTpbl opouThI U T. . O6obIIe ke Takoi MHGOPMALUK
JUIsT OOJTBIIIOTO KOJIMTIECTBA TEJI TIO3BOJISIET M3YUNTh PAHHUIT
aTar hOpMUPOBAHUS Halllel MIJIAHETHOM CHCTEMBI.

Ciietyet 3aMeTUTh, YTO IIPAKTUYECKHU Y BCEX ACTEPOUJIOB
HeTIpaBIJIbHAsI hOpPMa cOYeTaeTcs C CHIIbHO KpaTeprpOBaH-
HOIi ToBepXHOCTBIO. [Ipesk/ie Bcero aTo 03HAYAET, UTO TaKUE
acTepomn/Ibl SIBASTIOTCS (hparMeHTaMu 60JIee KPYIIHBIX TeJl.
Jlpobiienne 3THX POAUTENHCKHUX TEJ TIPOM3OIILIO, BEPOSIT-
HO, TPU UX B3aUMHBIX CTOJKHOBECHHSX, BBI3BAHHBIX, KaK
3TO CJIelyeT U3 COBPEMEHHBIX TUHAMUYECKUX YNCTIEHHBIX
MoJiesiefi, TPOHIKHOBEHNEM B [7TaBHBII MOsIC acTEepONIOB
KPYTHBIX, ABYDKYIIUXCS C BBICOKIIMI CKOPOCTSIMH TTPOTO-
IJIAHETHBIX TeJ1 13 30H (hopmupoBanus OmuTepa u aApyrux
IIJIAHET 3eMHOM IPYIIIIBL.

C apyroii CTOPOHBI, BRICOKAsI KPaTePHUPOBAHHOCTH I10-
BEPXHOCTH aCTEPOUJIOB CBUIETEIBCTBYET, UTO U ITOCJIE UX
00pa3oBaHUst MHTEHCUBHBIN MOTOK MAJAIONIX HA HUX TeJT
He TIpekpatnaics. ToJbKo caMble KPYITHBIE ACTEPOU/IBI, Ta-
kue kak 1 [lepepa, KOTOpbIil cefiyac cUYMTaeTCs KapJAMKOBOI
nnanetoi, 2 [Tannana u 4 Becra, mo-sugnmomy, nzbexanm
KaTacTpoUIECKOTO PaspyIIeHUs U MPEACTABISIOT cOO0i
«BBUKUBINKE» POIUTEIbCKIE TEJIA.
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K HacTosiLLeMy BpemMeHn Takve
yAapHble CTPYKTYpbl, Kak
METEOPUTHbIE KpaTepbl, 6bInn
06HapyXeHbl Ha BCEX N3BECTHbIX
TBepAbix Tenax ConHeyvHowm
CUCTEMBI, U HE TOJSIbKO Ha NiaHeTax,
HO W Ha UX CNYTHUKaXx.

BBepxy — oguH 13 6nnmxanumx
KPYMHbIX CNyTHUKOB CaTtypHa —
Mumac (208 x 197 x 191 km),
NOBEPXHOCTb KOTOPOro McreLupeHa
METEOPUTHBIMU KpaTepamu.

®ot1o KA «KaccuHu-TovireHe» (EKA-
HACA), 2010 r. (http://photojournal.
jpl.nasa.gov/jpeg/PIA12570.jpg).
Kpeaut: NASA/JPL/Space Science
Institute.

BHu3y — meteopuTHble KpaTepsl

Ha nosepxHocTn Kannucrto —
BTOPOro MO BEMYMHE CNYTHUKA
lOnuTepa, oTKpbITOro eLle
anuneem.

®oT1o KA «[annneo», 1998 r.
(http://photojournal.jpl.nasa.gov/jpeg/
PIA01629.jpg). Kpegut: NASA/JPL-
Caltech
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BCEJIEHHAA

V3MepeHust Macchl ¥ TOYHBIX Pa3MepPOB HEKOTOPBIX
ACTEPOUJIOB, CEJNAHHbBIE C MTOMOIIBIO COMMKABIIUXCS C
HAMHJ KOCMHYECKUX allapaToB, TIO3BOJIINA OIEHUTD WX
cpesHIo TI0THOCTh. OKa3aI0ch, YTO OHA 3aMETHO HUXKe
TUITMYHOM TIJIOTHOCTH CJIATAIONIIX NX MUHEPAJIOB 1 TOPHBIX
TTOPO/I TIO CPABHEHWIO C 3eMHBIME 0Opa3laMu-aHATOTaMH,
YTO YKa3bIBAET HA BLICOKYIO [IOPUCTOCTD ACTEPOUIOB JIOO
HaJIM4YKMe B HUX BHYTPeHHUX myctor. OueBUHO, YTO BCe
MepeYncIeHHbIe 0COOEHHOCTH aCTEPOUIOB — CJIECTBUE
MX KaTacTpOUUECKOTO MPOUCXOXK/IEHNS U yIapPHOI 3BO-
JIOITUHL.

Cetfivac yXe 0Ka3aHO, YTO METEOPHUTHI SABJSAIOTCS B
OCHOBHOM OCKOJIKaM1 acTepoun10B. CKOPOCTb OCTBIBAHUS
METEOPUTHOTO BEILIeCTBA OIpejiesieHa 110 CBOMCTBAM TaK
Ha3BIBAEMBIX «BUIMAHIITETTEHOBBIX (PUTYP», BOSHUKAIO-
MIUX [IPU KPUCTAJIIN3AINH JKETIe30HIKeIeBOrO paciljaBa
B JK€JIE3HBIX METEOPUTAX M B MEJIKUX JKEJIE3HBIX YACTUIIAX
B KaMeHHBIX MeTeopuTax. OKa3amoch, 94TO 3Ta CKOPOCTD
COOTBETCTBYET TEMIIaM OXJIXKIEHMS HeJ[p TEJI C pa3MepaMu
OT HECKOJIBKUX JIECSITKOB 10 HECKOJIBKMX COTEH KUJIOMET-
POB, YTO COBMA/IAaeT ¢ pa3MepaMu acTeponioB. OCHOBHBIE
THUIIBI METEOPUTOB (KaMeHHBbIE, BKIIIOYAIOII[Ie XOHPUTHI 1
AXOH/IPUTBHI, JKeJIe30KaMeHHbIE 1 JKeJIe3HbIe) 10 ONTHYeC-
KUM XapaKTePHUCTIKAM COOTBETCTBYIOT TAKCOHOMIYECKIM
(CIeKTpaJIbHBIM) THIIAM ACTEPOM/IOB.

Bouiee Toro, 06Hapy KeHbI TPYIIIIBI METEOPUTOB, CBOICTBA
KOTOPBIX IIPAKTUYECKH COBIAAAIOT ¢ HAOIIOAeMbIMU Xa-
PaKTepPUCTUKAME KOHKPeTHBIX HebGecHbIX Test. Hampumep,
€CTb «JIyHHBIE» METEOPUTBI, KOTOPbIE GJIN3KY WJIH UIEHTUY-
HBI IOCTABIEHHBIM Ha 3eMJTIO IYHHBIM 06pasiiam. Hafimernnt
TaKXe «MapCHAaHCKUe METEOPUTBHI», a TAK’Ke METEOPUTHI,
COCTOSIIIINE M3 BYJIKAHUYECKUX TOPHBIX TOPOJL, 110 CBOCT-
BaM COOTBETCTBYIOIINX BEIIECTBY acTeponsaa Becra.

OGHapysKeHIe TAKUX METEOPUTHBIX IPYIII IIOKA3bIBAET,
YTO ITPU CHJIBHBIX y/Iapax OT/IeJIbHble OCKOJIKH IIJIAHETHBIX
TeJI MOTYT BBIOPACHIBATHCA B KOCMUYECKOE IIPOCTPAHCTBO
U B UTOTe JIOCTUTATh 3eMHOII oBepxHocTH. [lo cymecTsy,
9TO MEXaHU3M yIapPHOTO OOMEHA IJIAHETAME BEIIECTBOM.
Clieyer 3aMeTUTb, YTO IIPAKTUYECKH O€3 IOBPEsKIEHIH [10-
CTUTAIOT 3€MHOI TOBEPXHOCTN MeJIbYaiiIIie METeOPUTHBIE
yacTuibl asmepoM ~10° cm u menee. Ilo npuynne 3Hauu-
TeJTHHON BEJTMYNHBI OTHOIIEHHUS TIJIOTIA/IN TOBEPXHOCTH K
00beMy y TAKUX YACTHII, OHU 3(DHEKTUBHO TOPMOBSITCS 1
OXJIAK/IAIOTCA B CAMBIX BEPXHUX CJIOSIX 3¢MHON aTMOC(EPBL
[TocJe 4ero MPOUCXOMUT X CBOOOHOE MAJIEHNE Ha 3eMHYIO
MOBEPXHOCTD.

ITo passnyHbIM CBOIICTBAM METEOPUTOB (MUHEPAJIOTH-
YeCKIM, TEOXUMUIECKUM, IETPOJIOTHYECKUM, T30TOITHBIM
U JIP.) MOXXHO YCTAaHOBUTD U ITPOCJIEIUTD T10CJIe/[0BATEIb-
HOCTb (PUBNKO-XUMHUYECKHUX ITPOIIECCOB B UX POJIUTEIBCKIX
TeJax.
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Kocmunueckmne nocraBku

CroskHOBeHMS HEGECHBIX TEJI He BCEr/ia BhI3bIBAIOT UX
KatacTpodndeckre pa3pymenus. Kak cieayer u3 kocMmo-
TOHUYECKUX Mojesell, HadanbHblil epuos CorHeuyHOH
CHCTEMBI ObLJI «KOHCTPYKTUBHBIM»: B PE3yJITaTe HU3KO-
CKOPOCTHBIX CTOJKHOBEHWH (110 CyTH, CIMSHNI) MHOTO-
YHCIEHHBIX MEJIKHUX TeJl 00PasoBAINCh TaK Ha3bIBAEMBIE
niaHeme3uUMAaly — TeJa ¢ MUPOKUM JIHANA30HOM Pa3MePOB.
Korza 51 06hEKTBI TOCTUTATN HECKOTBKUX KUJIOMETPOB
B IMaMETPE, OHU OOBEANHSIIUCH JAPYT C IPYTOM B PE3YJIb-
TaTe rPABUTAIMOHHOTO MPUTsKeHus. biaromapst Takomy
TIPOTIECCY aKKpeyuu ¥ 1IeJ1 poCT IpoTorianeT. BereacTaue
HAKOTLJIEHUS TETIJIOBOI SHEPTUHU TIPU aKKPELUU 1 PacTae
KOPOTKOKUBYIIMX U30TOIOB B JOCTATOUHO GOJIBITUX
(ot 200 kM m 6Gosiee) TIAHETHBIX 3aPOJBIIIAX HAYAIACD
MePBUYHAS TETJIOBAsT 9BOJIONNS — IJIaBJIeHue u nudde-
PEHIIUAIUS BEIIECTRA.

TakuM ke «KOHCTPYKTUBHBIM» MOKHO CYMTATh U IIPO-
I[ecc iepeHoca BelecTBa Py CTOJKHOBEHISIX TEJI PA3HOTO
cocraBa. /[esio B TOM, 4TO Te Ke KaMEHHO-JIe/ISTHbIE TLIa-
HeTe3uMasu Moru o6pazoBaTbest B COHEUHOI cucreme
3a TaK HAa3bIBAEMOU <«TPaHUIEH KOHCHCAIUU BOASTHOTO
JIbJIa», T.e. Ha TakoM yzajsernu ot CoJHIA, T/le ITH Tesa
HUKOr/Ia He HarpeBaauch Boiiie 0 °C u e GblI0 BO3MOKHO
obpaszoBaHue Jibjla, MPEUMYIIIECTBEHHO BOsTHOTO. KeTaTn
CKa3aTh, UMEHHO HaJIM4re GOJIBIIOr0 KOJMYECTBA JIEISTHbIX
nraHeTe3uMaseil obecreansio 6s1cTpoe (hOPMUPOBAHHIE
3apozpliieit npoto-lOnuTepa u IpyTrux MIaHeT-TUTAHTOB.

Kaxk caenyer u3 mozmenu sBomoruu CoHeUHOH cuc-
TEMBI, pa3paboTaHHONW M3BECTHBIMU KOCMOTOHUCTAMMU
O.10. HImuarom u B.C. CadppoHOBBIM, TeMIlepaTypa
MPOTO-3eMJIU U IPYTUX TIIAHET 3eMHOU TPYIIIIBI B TIEPUO/T
ux hopMupoBatus OblIa BECbMa BBICOKA. ITO IOATBEPIK-
JlaeTCs MHOTOYMCJIEHHBIMA T€OXUMIYECKUMI W MUHE-
PATOTUYECKUMU UCCIEOBAHUSMU COCTABA APEBHEUIIINX
TOPHBIX TTOPO/T.

[Tpn marmaTmyeckoit aBoJonuu U AuddepeHInanum
3emJist 10JKHA GBI TIOTEPSTH MPAKTUYECKU BCIO «JIETY-
YyIO» 9aCTh CBOETO COCTABA, ECJIN TTOJIAraTh, YTO UCXOTHBIM
MaTepragoM OBLIO BENECTBO TUIIA XOHPUTOB HJIU YTJINC-
ThIX XOHAPUTOB. Ellle oxHo KatacTpodudeckoe coObITHE,
KOTOpOE MOTJIO TIPUBECTH K TTOTHOI IToTepe 3eMJIett JeTy-
YIX KOMIIOHEHTOB, — 3TO yAIapHOe (hopMupoBanue JIyHbI 13
Tesia 3eMJIU B pe3yJIbTaTe CTOJIKHOBEHUS C Hell TUTAHTCKOTO
MIPOTOTLIAHETHOTO TeJa paamMepoM ¢ Mapc. U coBnazienne
M30TOITHBIX COOTHOIIEHUH B 3¢eMHOM ¥ JIYHHOM BEIIeCTBE
YKa3bIBAET HA CIIPABEJIUBOCTh UMEHHO 3TOTO BapUaHTa
TpONCXOKaAeHns JIyHbI.

JlormueckM cyreICTBIEM TIePEIHCIEHHBIX TEOPHUI cTata
TUITOTE33, COIJIACHO KOTOPOI HBIHE CYIIIECTBYIOIINE ATMOC-
dbepa u rugpochepa 3emin 06pa3oBANUCh U3 BENIECTBA
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Actepoug 21 JlioTeums (120 x 100 x 75 KM) NOKPbIT
MHOMOHYUCNEHHBIMU METEOPUTHBIMU KpaTepamu

C NATHaMM TEMHOMO BELLLECTBA, CMEKTPasibHbIe
XapaKTepPUCTMKN KOTOPOro COOTBETCTBYIOT YIiINCTbIM
XoHApuUTam.

@oto ¢ KA «Posetra», 2010 r. (http://rosetta.esa.int/
science-e-media/img/56/4_closest_approach-0-orig.jpg
n http://www.esa.int/ima). Kpegut: ESA

«3EPHUCTBIE» METEOPUTDI

Bbicoknii nHTepec K Hefud depeHUMpOBaHHbIM KAMEHHBIM METEOPUTAM — XOHAPUTAM — 06bACHAETCSA TEéM, YTO OHW NOABEPrNCH
HaWMeHbLUUM TEensIOBbIM U3MEHEHUAM Npu 06pa3oBaHNU. HasBaHWe 3TUX METEOPUTOB CBA3AHO C HANIMYMEM B HUX MHOXECTBA
He60NbLUMX 0BaNTbHbIX 06PA30BaHNIl (XOHAP, OT APEBHErPey. «3epH0») ¢ pazmepamu 0T 0,5 10 HECKONbKUX MUIIMMETPOB. XOHAPbI
COCTOAT M3 OJIMBMHA, MUPOKCEHA, Niarnoknasa u pyrux BbICOKOTEMNEepaTypHbIX MUHEPAnoB ¢ TeMnepaTypaMu Kpuctannmusawumm
1500—2000 °C 1 OKpY>XeHbl TaK Ha3bIBAEMOW MaTPULEN.

XOHAPUTBI NOAPA3AENA0TCA HA 06bIKHOBEHHbIE W YTIUCTbIE (TEMHOMO LiBeTa). Y 06bIKHOBEHHbIX XOHAPUTOB MaTpuLa CoCTOUT
NPUMEPHO U3 TEX XKe MUHEPAIIOB, 4TO 1 XOHAPbI. B TO XKe BpemMs MaTpuLa yraucTbix XOHAPUTOB COCTOMT B OCHOBHOM (10 90 Bec. %)
U3 HU3KOTEMNEPaTYPHbIX MUMAPOCUNNKATOB TUNA CEPMNEHTUHOB, XJIOPUTOB U APYruX MUHEpanos ¢ 60blium (4o 1-22 Bec. %)
coJiepXKaHneMm CBSA3aHHOI BObI. VIMeeTcs TaKkxke 0cobas rpynna yriamcTbiX XOHAPUTOB, COCTOALLMX U3 OHOI MATPULbI, BELLECTBO
KOTOPbIX HUKOrAA He Harpesanock Bbiwe 100—200 °C.

YrnucTble XOHAPUTEI 0611a4a10T PAAOM APYruX HEOBbI4HbIX CBOMCTB. TaK, X HU3KOTEMNEPATypHasa MaTpuLa COAEPXXMT [0 He-
CKONbKMX NPOLEHTOB yrneposa B hOpMe CNOXHbIX YrieBOAOPOHbIX COEANHEHNIA, BNIOTb 10 CMMPTOB U aMUHOKMUCNOT. MecTo
1 YCNOBUS BO3HUKHOBEHWNA 3TUX COEMHEHMI NMOKA TOYHO HEe YCTAHOBJIEHbI, OHAKO MOXHO YTBEPXAaTh, YTO MAPOCUNNKATLI B
YIUCTBIX XOHAPUTaX 06pa3oBanuch 61arofaps paHHemy BHyTPEHHEMY Pa3orpeBy POAMTESTIbCKUX TeN METEOPUTOB, T. €. aCTEPOM-
[0B, 61arofaps aHepreTMYeCcKOMy CTOYHUKY B Biae 2°Al (¢ nepuoaom nonypacnaga 0,72 MiH NeT) 1 APYrMX KOPOTKOXKMBYLLMX
130TONOB. B psfie KAMEHHbIX METEOPUTOB, BKIKOYas W3BECTHbIA AnbeH[le, 06HapyXeHHbIn B 1969 r. B Mekcuke, 6bin HaliaeH
B 3HAYNTENBHOM KONNYECTBE A04epHNii n3oton Al — Mg
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BCEJIEHHAA

Cnnas
TMAPOCUNNKATOB
11 OpraHuMKM

MaJIA0NINX HA Hee KOCMUYECKUX Tesl (aCTepouoB, sijiep
KOMET, METEOPUTOB 1 KOCMUYECKOM TTBLJIN ) TIOCJIE OCThIBA-
HUS TIOBEPXHOCTH TTaHeThl. OTHAKO, COTJIACHO pacueTaM,
MOTOK CaMbIX MEJIKMX 00BEKTOB (IIbIIN U METEOPUTORB) 3a
BCIO 3eMHYIO MCTOPHUIO OBLT HEIOCTATOUEH IS TOCTABKH
TOI BOJIBI, KOTOPASI COEPKUTCS B 3eMHBIX OKEaHAX.

OCHOBHOM 00beM BOJIBI U IPYTUX JIETYUUX COEAUHEHMIA
MOT II0IIACTH Ha 3eMJII0 TOJIbKO [IPY aleHusX foJiee KpyTi-
HBIX TEJI — aCTEPOUIOB U (WJIH) siZiep KOMET, COIePKAIINX
BOJIY B 3aMeP3IIEM WJIH CBSI3aHHOM cocTostHuu. TeM 6oJtee
YTO CTAaTUCTUYECKUI aHAIN3 BO3pacTa M pa3MepoB Kpa-
TepoB Ha JIyHe OATBep:KAAeT BBICOKYIO MHTEHCUBHOCTD
MOTOKA TAJAI0IINUX KPYITHBIX TeJ B HAYAJIbHBIN MTEPUOJ
CYIIIeCTBOBAHMSI cHcTeMBI 3eMiis-JIyHa, T.e. 0K0I0 4 MIIpa
sieT Hazaz. Kpome Toro, 13 pe3yIsTaToB YUNCIEHHOTO MOJIe-
JINPOBAHUS CJIEYET, UTO IPU TAEHUH TOCTATOYHO KPYII-
HOTO TeJjla HEKOTOPast €ro YacTh n3beraet HarpeBaHus 10
BBICOKUX TEMITEPATYP U MOTAIAET HA 3€MHYIO TOBEPXHOCTH
B HEMIOBPEKIEHHOM BHji€ (0 YeM, B YaCTHOCTH, CBU/IETEJIb-
CTBYIOT W HaiijieHuble (hparMeHThI BemecTBa YensaOunc-
Koro Meteoputa). IlapamokcaabHo, HO (HAKT: aCTEPOUIBI
U KOMETHI, Ha POTSIKEHUU BCETO CYIECTBOBAHUS 3¢MHOI
JKU3HM yTPOKABIITHE €1 YHUUTOXKEHEM, BEPOSITHO, CO3/IATTH
YCJIOBUS JIJIS €€ BOSHUKHOBCHMS.

Baaromapst mameHuio siiep KOMeT Ha 3eMHYIO MTOBEpPX-
HOCTB MOTJIa TIOMQ/IaTh He TOJIBKO BOZIA, HO ¥ BEChMa CJIOK-
HbIe OpPTaHNYEeCKIIe COeIMHEHYIS, BO3HUKIITIE B KOCMOCE TIO]
BO3/IefICTBIEM KOPOTKOBOJHOBOTO yJBTPa(uOIETOBOTO
W3Ty4eHNS ¥ TOTOKOB YaCTHII COTHEIHOTO T KOCMIIECKOTO
TIPOUCXOKICHMUS.
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KpynHble kKameHHO-NneasHbIe
NpoTONnfiaHeTHbIE TENa,
BO3HMKLLWE B 30HE pocTa
lOnutepa, noaBeprnaMcb paHHen
TEnnoBown 3BonouUMM 6rnarogaps
pacnagy copep>allerocsi B H1X
Al n nocnepyoLLert BOOHOM
anddepeHumn. OHum ctanm
CBOEro poaa XMMUYeCKUMMU
peakTopamu, rae chopMMpoBanunch
rMOPOCUNNKATbLI U CIOXHbIE
OpraHM4yeckue coeguHeHns

Kopa u3 «rpsisHoro» nbjaa

Ho u ¢ camoii Bos1oit Ha 3eMJie He Bce Tak NpocTo. Tak,
NPY M3YYEHNU YACTHUI] MEKILIAHETHOH TBLIN OBLITO 0OHA-
PY>K€HO, UTO U30TOIHBII COCTAaB KOMETHOW BOJBI U OKe-
AHUYECKOHN OTJInvyaeTcsl. ITO TOBOPUT, MO KpaliHell Mepe,
0 TOM, YTO «KOMETHBII» UCTOUHUK BOJIBI HEJTh3S CIUTATD
OCHOBHBIM. B T0 ke BpeMsi MI30TOTHBIN COCTaB «3eMHOI»
BOJIbI X BOJIHBIX BKJIIOUEHUN B YIJIUCTHIX XOHAPUTAX COB-
Majiaet, YTO CBUETENbCTBYET O TOM, YTO OCHOBHAS Macca
BOJIBI ObLiIa JI0CTaBJIeHa Ha 3eMJTI0 UMEHHO STHUMH Hebec-
HBIMU TEJIAMHU.

ITOT BBIBOJI TIOJITBEPKAAETCS CIEMYIONUMUA UHTEPEC-
HBIMU Pe3yJbTaTaMHU, MOJYYeHHBIMI aBTOPOM CTaThHU.
[Tpu crieKTpasbHBIX HAOMIOAEHHUSIX ACTEPOUIOB THIIOB «S»,
«M>» 1 «V», KoTOpBIE, Kak 1 3eMJist, CPOPMUPOBAUCH TPU
BBICOKHX TEMIIEPATYPax, OBIIIO 0GHAPYKEHO, UTO B COCTAB
GOJIBIITMHCTBA 9TUX T€JI BXOAAT HETUITMYHBIE [T HUX TH/I-
pocusukaThl. [losgBieHne TaKUX THAPOCUINKATOB MOKHO
TakKe 0OBSCHUTD MAJIEHNEM Ha aCTEPOUIBI TPUMHUTHBHDIX
TeJI YIIUCTO-XOHI[PUTOBOTO COCTABA.

PoaocAoBHas aCTepoOnAOB

Heo6brutble cBOMCTBa YIIUCTBIX XOHAPHUTOB, CHITPAB-
Ie TaKyIo BAKHYIO POJIb B CO3[IAHUM YCJIOBUN /IS BO3-
HUKHOBEHUS KU3HN Ha 3eMJIe, 00YCTOBIEHB! YCAOBUSIME
nx o6paszoBanus. JIJabopaTopHbIe CIIEKTPBI UX OTPAsKEHUS,
XapaKTepU3yIolle COCTaB BEIIEeCTBA, OUEHb IMOX0XKH Ha
CHEeKTPBI OTpaskeHuA acteponoB C-Tuma, Ha OCHOBAHIH
Yero TocJeHne GbITM TPU3HAHBI POAUTETHCKUME TeJa-
MU YIJIUCTHIX XOHAPUTOB. COTJIACHO TUITOTE3€e aBTOpa, U
YIJIUCTBIE XOHJIPUTHI, U acTeponibl C-TUTIa TPOUCXOISIT
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U3 OJIHOTO MCTOYHUKA — TIPOTOIJIAHETHBIX TeJl U3 30HbI
opmmposanns IOnmTepa.

Korma macca sapa Onutepa mocTuria HeCKOTBKUX
Macc 3eMJid, MPOIecC aKKPEIUU HA HEr0 MEHBIIUX 10
pasMepy IPOTOIIAHEeTHBIX TeJl Tpekpatnics. bosee Toro,
9TH TeJIa CTAIN BHIOPACHIBATHCS AATEKO 3a TIPEEIIBI 30HBI
(opmuposanus IOnuTepa, B ToM unciie B HAXOSAITUICS IO
cocenctBy [maBubrii mosic actepousioB (Cadponos, 1969).
[TockoabKy, Kak y:ke TOBOPHUJIOCH, 30HA pocTa IOmuTepa
pacroJsiarajiach 3a rpaHuIlell KOHIEHCAIUM BOJSHOTO
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Cyps no getanbHbIM N306paXKeHNaM
actepouga 4 Becra (amametpom
0Koso 530 KM), NONyYeHHbIM

B 2011 r., OH TaKXe NoKpbIT
MHOIOYMCNEHHBIMW KpaTtepamu

N HEGOSBLLMMU yHacTKamu €
NATHaMM TEMHOr O BELLIECTBA,
COOTBETCTBYIOLLMMUN NO COCTaBy
YrAUCTbIM XOHAPUTAaM.

®oro ¢ KA «Paccser» (http://
photojournal jol.nasa.gov/jpeg/
PIA15083.jpg) — cneBa.
(http://photojournal.jpl.nasa.gov/jpeg/
1A14712.jpg) — BHN3Y.
Kpegut: NASA/JPL-Caltech

CHuMok [noHbl (563 x 561 x 560 KMm),
OQHOro M3 GNMXKaNLLMX KPYMHbIX
cnyTHuKoB CaTypHa. M3o6paxeHne
nosny4eHo KA “KaccuHn-ltovirenc”
(EKA-HACA) B 2006 r.
(http://photojournal jpl.nasa.gov/
catalog/PIA11546). Kpeant: NASA/
JPL/Space Science Institute

JIb/1a, BCE BO3HMKIINE B Heil IPOTOIJIAHETHBIE TeJla NMe-
JI KaMeHHO-JIeIHol cocTaB. OCHOBBIBAsCh Ha COCTaBe
BEIIECTBA si/iep KOMET M MEXXIJIAHETHOW IbLJIN, MOKHO
[PEIIIOJI0KUTh, 4TO 0OBEMHOE COJIEPKAHME CHINKATOB,
JIbJIOB M OPTaHUYECKUX COSIMHEHUTT B HUX OBLIIO IIPUMEPHO
OJITHAKOBBIM.

B kpynnbix (6osee 200 kM) Tesax 61arofapst pasorpeBy
HeZp B pesysbrate pacmazna Al mpousonuio miasieHme
JIbIa 1 00pa3oBaHKe BHYTPEHHETO BOJHOTO OKeaHa. bia-
roziapsi BofiHOH muddepeniinaiuy B HUX chopMupoBaICh
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TunnyHasa KpaTepupoBaHHasa NoOBEPXHOCTb ['MnepunoHa,
0OHOro M3 KPyMnHbIx (180x133%103 kM) CnyTHMKOB
CarypHa. ®@oto ¢ KA «KaccuHnu-TtovireHc», 2010 r.
(http://photojournal.jpl.nasa.gov/catalog/PIA12748).
Kpeaut: NASA/JPL/Space Science Institute

GOJIbIIINE CUITMKATHO-OPTraHUYECKHUE SI7IPa, PAIUYC KOTOPHIX
nocrurai 2/3 paauyca camux Tej. M ecam Temieparypa
cBOOOIHON BOIbI Beeraa Obina 6mska K 4 °C, To B sapax
omHa MOIJIa ObITh Ha HOPSAOK BBIIIE U3-3a 00JIee BHICOKON
OTHOCHTENBHOM KoHIeHTpanuu *Al. tn axpa n cramm,
BEPOSITHO, CBOErO poJa XMMHMYECKUMK PEaKTOPaMU, Iie
B Teyerue 5— 10 MTH JIeT GOPMUPOBATIICH THAPOCHIHKATHI
M CJIOKHBIE OPTAaHUYECKHE COEMHEHMs], BILJIOTH /10 TOTO
MOMeHTa, Korjaa Al uccsk, a okean 3ameps.

IpaBuTanmoHHbIMU Bo3MyIIeHIsAMU FOmuTepa nporor-
JIAHETHBIE TeJIa epeOpPachIBATNCH HA BBITSIHYThIE OPOUTHI,
KOTOpbIE He TOJIbKO IIPOHU3bIBAIN [JIaBHBII HOsIC acTe-
POMIIOB, HO, O-BUAMMOMY, IOCTUTAJU U TIJIAHET 3eMHOIt
rpymmbl. V3-3a ux Gosbinoro (ot 1—2 mo 30 kM/c) auamna-
30HA CKOPOCTEI U 9KCIIEHTPUCUTETOB OPOUT IIOC/IEICTBUS
UX CTOJIKHOBEHUH ¢ POAUTEILCKAMY TeJIaMU aCTEPOUIOB
ObLr pasanunbl. Katactpoduyeckue CTOIKHOBEHUS TPH
HarOOJIbIINX CKOPOCTSIX MOIJIM IIPUBECTH K BBIMETAHUIO
u3 [J1aBHOTO Mosica WM MOJHOMY APOOJEHNI0 abCcOJTIOT-
HOTO GOJBPIMMHCTBA Takux Tea. Ho mpoTtommaneTHbre
TeJjIa, ABUTABLIMECS ¢ MUHUMAJIbHBIMU CKOPOCTAMU Ha
HE3HAYNTEJHHO BBITSHYTHIX OpOMTAX, TIOC]IE Psijla Hepas-
PYIIAIOIUX CTOJKHOBEHNH, BEPOATHO, TaK M OCTAIUCh B
I'maBHOM moOsICe.

BaskHy10 posib MOJKHBI ObLIN CHITPATh ¥ Pa3indusi B
CTerneHu OJHOPOAHOCTH U COCTaBe BEIleCcTBAa KaMEHHO-
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TeMHble NATHA YINNCTbIX XOHAPUTOB, NOsIBIEHWE
KOTOPbIX CBA3aHO C yAAPHBIMW COObITUAMM,

He 06Hapy>XXeHbl Ha HEKOTOPbIX HEGECHbIX Tenax
BHeLUHen YacTn COTHEYHOWN CUCTEMBI.

Hanpumep, nx HeT Ha SHuenafe (BBepxy) n 3aBegomo
OPEBHEWN KpaTepMpoBaHHOW NIeAAHON MOBEPXHOCTU
Tedwmm (cnpasa), kpynHenLwmx (amameTpom okono 1060
1 505 KM, COOTBETCTBEHHO) H6VMKaANLLIMX CMYTHNKOB
CartypHa.

®oto ¢ KA «Kaccunu-ltovireHe», 2009 r.
(http://photojournal.jpl.nasa.gov/jpeg/PIA08280.jpg)
(http://photojournal.jpl.nasa.gov/catalog/PIA11624)
Kpegut: NASA/JPL/Space Science Institute

JIeJITHBIX Tesl u3 30Hbl OTmuTepa U POAUTETHCKUX TEJ
actepousioB. bosiee BhicOKasi MexaHnvyecKasi IIPOYHOCTD
U OTHOPOIHOCTD TIOCJTEIHNX MOTJIA MPU CTOJKHOBEHUSX
CTaTh IIPUYMHON APOOIEHUS TPOTONIAHETHBIX TEJ.

Takum o6pa3oM, HauboJiee MHOTOYKMCJIEHHBIH KJIacce
C-actepounoB [7aBHOTO TOsica cOCTaBUJIU, OUYEBHIHO,
KpyITHbIe (DparMeHThI PAa3PYIIUBIIUXCS TPOTOIJIAHETHBIX
TeJ1 13 30HbI pocta OnuTepa. Ere oxna rpynma npezcras-
JisieT cO6OM POAUTENBCKIE Tesla aCTEPOUIOB, MOKPBITHIE
TOJICTBIM CJIOEM BEIIECTBA THIIA YTJIUCTBIX XOHIPUTOB — Pe-
3YJIBTAT TIAIEHNUST HA HUX MESTKITX OCKOJTKOB Pa3pOOIEHHbBIX
MIPOTOIJIAHETHBIX TEJI.

ITOT clieHapuii mporcxoxaenus C-acTepouzioB 1 yIJuc-
TBIX XOH/JIPUTOB COTJIACYETCSI C MJleeil N3BECTHOTO aMepH-
kaHckoro uccaeposaresst I. FOpu (1952 r.) oTHocuTeIbHO
MIPOUCXOKEHNST XOHAP B XoHApuTax. [lo ero MHeHuUIo,
XOH/IPBI MPENCTABISIOT COO0H KAl PaCILIaBIeHHOTO
CUJINKATHOTO BETIECTBA, BHIOPOIIEHHBIE B KOCMHUUYECKOE
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MPOCTPAHCTBO TIPU CTOJKHOBEHUSIX TeJ aCTePOUIHBIX
pasMepoB, KOTOPbIE 3aTBEPAEHU [0 CBOETO TAJICHUs Ha
MOBEPXHOCTH OIKARTINX HEOECHDBIX TEI.

MOSKHO [TPEJIIONOKUTD, YTO YTIUCTBIE XOHIPUTHI PA3HBIX
rpyI 06pa30BaMCh TIPU PA3JIUYHON TIyOuHe yAapHOi
nepepabOTKN MCXOJHOTO BENIECTBA: B 9TUX TPYIIIAX MOC-
JIEJIOBATENILHO YMEHBIIAETCSI COJIEPIKAHNE CBSA3AHHOM BOJII
B (hopMe THAPOCUTIMKATOB U HAPACTAET OTHOCUTEIHHOE
coziepKaHue XOH/P. BasKHO TOYePKHYTh, YTO TAK MOTJIH
06pazoBaThCs HE TOJBKO YIJIHCTBIE, HO U OOBIKHOBEHHBIE
XOH/IPUTBIL.

Cyzs 110 sietanbHbiM U300pakeHusM actrepouzia Becra,
nosrydyeHHBIM B 2011 1. ¢ TOMOIIBIO KOCMUYECKOTO arlIa-
pata «Paccer> (HACA), 0H TOKPBIT MHOTOYUCTIEHHBIMU
KpaTepaMHu C IISITHAMUA TEMHOTO BENECTBA, CIIEKTPAIbHBIE
XapaKTEPUCTUKH KOTOPOTO COOTBETCTBYIOT YTJUCTBIM
XOHApUTaM. PaHee ¢ MOMOIIBIO KOCMUYECKOTO KOPabJist
«Pozerra» (EKA) Gbuia mosrydena cxosxast WHGOPMaIis
OTHOCUTEJIBHO BBICOKOTEMIIEpATypHOTro actepousa Jlio-
TEIHsL.

Oco6eHHOCTH PACIIONIOKEHUS KPATEPOB M CBSA3AHHBIX C
HVIMU BBIGPOCOB BENECTBA MO3BOJISIOT BBIIBHHY Th TIPEIITO-
JIOSKEHUE, UTO B PE3YJIBTaTe YAAPHBIX COOBITHIH, IPUBE/IITIX
K oOpasoBanmio kpatepoB Ha Becte u Jlioreruu, 6p1mm
BCKPBITHI TIO/IMIOBEPXHOCTHBIE 3AJI€KU JIPEBHETO TEMHOTO
MarepHasia yriaucTo-XOHIPUTOBOTO COCTABA. DTH OTKPHITHUS
SIBIISIIOTCSI TIPSIMBIM TTOATBEPIKIEHUEM CYIIECTBOBAHUS
MHTEHCUBHOTO MOTOKA IIPUMUTHBHBIX TeJI, HATTPABJIEHHOTO
K BHYTPEHHUM ILJIAHETAM, B TOM YUCJIe HA 3eMJIT0, HAYaJio
KOTOPOTO OTHOCHUTCS K 1iepuoay dhopmuposanust CosiHed-
HOH CHCTEMBI.
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B To e BpeMs msTHAa TaKOTO TEMHOrO MaTepuaa,
TIPOMCXO’K/IeHNE KOTOPOTO MOKHO CBSI3aTh C YAAPHBIMU
COOBITUSIMU, He OOHAPYKEHBI Ha HEKOTOPBIX HEOECHBIX
tesiax BHenrHel yactu CoJsiHeuHol cuctembl. Hanpumep,
BBI3BIBAET yIUBJIEHUE OTHOPOHOCTH CBETJION KPAaTEPUPO-
BaHHOM (1, 3HAYUT, [PEBHEN ) JTIe/ITHOM ITOBEPXHOCTU TAaKUX
cryTHUKOB CaTypHa, Kak JHilesan u Tedus. Ito — oxHa
13 3aTaJI0K, KOTOPYIO ellle TIPEJICTOUT Pa3pelTuTh.

azienne YenssOMHCKOTO METEOPUTA CTANO st

BCeX JKUBYIIUX Ha 3eMJie OYepelHbIM TPO3HBIM

HATIOMUHAHWEM O CyTIECTBYIOIIEH acTepOUHO-

KOMETHOH OTTaCHOCTH, KOTOPAasi UeT U3 KOCMOCA.
B pesysbrate neficTBUs yapHO# BOJTHBI, BOSHUKIIEH TPU
B3PBIBE METEOPOU/IA, TOCTPAAIIO CBBIIIE THICSUN YETI0BEK
— TaKOe CJIYYUJIOCh BIIEPBBIE B UCTOPUU ITUBUITU30BAHHO-
ro yejioBevecTBa. M Ha/l0 oTaBaTh cebe OTYET B TOM, YTO
IO Mepe POCTA YHMCJIEHHOCTH U MJIOTHOCTU Y€JI0BEYECKOH
HOMYJIAIMKA Takasl yrposa AJs HaceJeHus: 3emau Oyzuer
TOJIBKO BO3PACTATh.

WN3yuenne MeTCOPUTOB U yIAPHBIX KPATEPOB HAa 3¢€MHOM
MTOBEPXHOCTHU TIO3BOJIUIIO HE TOJIBKO YCTAHOBUTD UCTUHHBIE
MIPUYUHBI TOAOOHBIX COOBITHIT, HO 1 BBIATH JAJIEKO 32 PAMKH
3eMHOT0 MHpPa. JM0Xa KOCMUYECKUX ITOJIETOB, HAUYaBIIAsSICS
B cepenHe XX B., Iajia BO3MOKHOCTb YBU/IETh TOBEPXHOC-
TU APYTUX TTAHETHBIX TN U JIayKe MBICTIEHHO «3aTJISTHY Th»
B X Hezpa. CpaBHUTEIBHOE U3YUYEHHE PA3HBIX HEOECHDIX
TeJI TI03BOJIMJIO TIOCTPOUTH TeOPpUIo aBomonK CoHeYHOM
CUCTEMBI, HAUMHAS C MOMEHTA ee BO3HUKHOBeHU:I. U yesio-
BEUECTBY MMPHU/ETCS TPU3HATH, YTO TIOTEHIIUATBHO OTIACHBII
JIJISI HETO ITOTOK KOCMUYECKUX 00hEKTOB HA 3€MJTIO CBsI3aH
C BEYHBIM 1 HeM36eKHBIM ITPOIECCOM — (DOPMUPOBAHNEM
U pa3pyIleHneM MPH CTOJIKHOBEHUSIX HEOECHBIX TEJ.
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