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ACTEpPOVADLI, KOMETLI U1 METEOPUTLI — MPOAYKTLI B3PbiBa MAAHETLI DPasToH

CredraH NpuropbeBuy MNAHAK',
Cepren AHToHoBuY AEFTAPEB™

Ypanbckuii rocyaapCTBEHHBIN FOpHbIN YHUBEpcuTeT, Poccus, ExkatepuHbypr

AKTyaAbHOCTB pa6oTbl. BHeApeHue B aCTPOHOMMYECKYIO MPAKTUKY HOBEMWMX MPUOOPOB MO3BOAMAO YBUAETL BOABIIOE KOAMHECTBO TaK HA3bIBAEMBIX
«aCTEPOMAOB, COAVIKAIOLIMXCSI C 3EMAEI», KOTOPLIE PEAALHO MPEACTABASIIOT YrPO3y YEAOBEHECTBY. [€HETUYECKas MPUPOAA STUX KOCMUYECKMX TEA MOXKET
BbITb YCTAHOBAEHA TOALKO MPY COBOKYMHOM AHAAM3€E ACTPOHOMUYECKMX U FEOAOTMYECKMX AAHHBIX.

Lleab pa6oTni: COMNOCTABAEHME HOBEMUIMX AOCTUIKEHMI ACTPOHOMMUYECKOM HAYKM B 3TOM OBAACTM C AOCTVIXKEHMSIMU MAAHETAPHOM FTE€OAOTUM U MOCAEAYIO-
LWVMM F€HETUHECKMMM MOCTPOEHUSIMMU.

MeTtoaororns nccaeaoBanms. B pabore npoBeAeH KOPPEKTHLIM AHAAM3 CYLIECTBYIOWMX B YMOMSIHYTLIX PA3A€AAX HAYKM TEOPWIA, TMIMOTE3 U MPEANo-
AOXKEHUI C UCTIOAL30OBAHMEM MATEMATUHYECKOTO MOAGAMPOBAHMS. Ha 3TOM OCHOBaHMM AOKa3aHa, Harpumep, HECOCTOSITEALHOCTL TEOPUM METEOPUTHOTO
MPOUCXOXKAEHUST 3EMAU U HEKOTOPLIX APYTMUX IMMOTE3, BOSHMKAIOIIMX KAK CAEACTBME OAHOCTOPOHHETO MOAXOAA ACTPOHOMOB M FEOAOTOB K 3TOMY BOMPOCY.
Pe3syabTaTpl. COBOKYMHOCTbL ACTPOHOMUYECKMX Y FEOAOTMYECKMX AAHHBIX CBUAETEALCTBYET O TOM, YTO aCTEPOUADLI, KOMETbI M METEOPUTDI SIBASIIOTCS] €AVHBIM
reHEeTMYECKMM CEMENICTBOM, OOPA30BAHHBIM BCAEACTBME B3PLIBA MAAHETLI (DASTOH HA MECTE COBPEMEHHOTO MOsICa ACTEPONAOB. OBAOMKYM SKBATOPUAAL-
HbIX OBAACTEN MAAHETBI (ACTEPOMABI M METEOPUTLI) ObIAM BLIGPOLIEHLI B OCHOBHOM B MAOCKOCTb SKAMMTUKM COAHEYHOM CUCTEMBI M MPOU3BEAU «GOALLIYIO
METEOPUTHYI0 6OMBAPAMPOBKY» 3,9 MAPA AET Ha3aA. [OASIpHDIE «WAMKM» U3 3aAMOPOXKEHHDIX FA30B MAAHETLI MPY 3TOM YAETEAM B MEPMNEHANKYASIPHOM MO
OTHOIEHUIO K SKAUIMTUKE MAOCKOCTM U OBPa3oBaAu KOMETLI. [TPUYMHDLI B3PbIBA YBSI3LIBAIOTCS C COBPEMEHHOM KOHLIEMLIMEN «TMAPUAHON MOAEAUN» 3EMAU
B. H. AapuHa.

BobiBOAbI. BeluecrBeHHbIN COCTaB METEOPUTOB, ACTEPOMAOB M KOMET HE OTAMYAETCsl OT TAYOMHHBIX MOPOA 3eMAn. OHU, TakMM OBPA3OM, SIBASIOTCS MPO-
AYKTOM TMAQHETHOM 3BOAIOLIMU, & HE €€ CTPOMUTEALHLIM MATEPUAAOM. [TAOBAABHDIE KATAKAM3MDI, KOTOPLIE (OMKCUMPYIOTCS CYLIECTBEHHLIMM COKPALLEHUSIMM
61OTbl 3EMAM, O BCEM BEPOSITHOCTM, HE 3aBUCST OT NMPoxokaeHusi COAHEYHOM cUCTEMDI Yepe3 crnmpaan Hawen laraktmku. COrAacHO COBPEMEHHDLIM
ACTPOHOMMNYECKUM AAHHLIM, COAHEYHAsT CMCTEMA HAXOAUTCST MEXKAY ABYX PYKABOB aAQKTMKM M BpawAeTcsl CUHXPOHHO C HUMU. YeAoBeuecTBO HaumMHaeT
OCO3HABaTb AKTYaAbHYIO HEOBXOAMMOCTDL MOAFOTOBKM K MOTEHLMAALHBIM KOCMMYECKMM Yrpo3am. PaccmarpuBaioTcsl BO3MOXKHOCTU B3PbiBA ACTEPOVAOB U
KOMET B MOMEHT MOAAETA, KOPPEKLIMU UX TPAEKTOPUM, AA3€PHOTO BO3AENCTBUS M AP. OAHAKO yCrnexa B 3TUX YPEe3Bbi4aiHO CAOXKHLIX M TPYAOEMKMX MPO-
€KTaX MOXKHO AOBUTLCSI TOALKO MPU OBLEAVHEHUM YCUAUM BCETO YEAOBEYECKOTO COOOWECTBA.

KAroyeBbIE CAOBA: aCTEPOMADLI, METEOPUTLI, KOMETLI, KOCMUYECKUE KATACTPOIbI, TEOXPOHOAOTMHYECKAS IKAAQ, PAHHSISI SBOAIOLIMSI 3€EMAN.

BEAEHME
Hacrosmas craTbs NpefcTaB/IsgeT coO0ll NOIBITKY MHTEIPAlMil COBPEMEHHBIX HayYHBIX JOCTVDKEHUI aCTPOHO-
MMM Vi TEOJIOTUY B 0OTACTH M3YUEHVSI Ma/IbIX KOCMIYIECKIX TeJI, KOTOPbIe Ha IIPOTsHKEHNMN HECKOIbKIIX MIJUIMAPIOB
JIeT CYLeCTBEHHO B/VISUIN Ha 9BOJIIOLMIO OPraHIYeCKON XU3HY Harrelt miaHeTsl. OHU 1 CETOHS MPEACTABSIOT c060i1 peans-
HYI0 KOCMIYECKYI0 YIPO3y BceMy >KUBOMY Ha 3emyie. CoBpeMeHHbIe KOCMIYeCKIe TeJIeCKOIIbI II03BOJIIOT Hab/IIaTh Ha Opou-
Tax, O7M3KMUX K 3eMHOJT, HECKOJIDKO COTEH aCTEePOMIOB, CIOCOOHBIX HAaHECTH 3eMJIe HelIONPaBMMBIII yiuepo.

CnepnyeT uMeThb B BUJY, 4YTO HECTAlJMOHAPHOCTDL BeeneHHoll, fokasanHad B Havyazne XX B. akafieMukoM A. A. @puamaHom,
CBUJIETENILCTBYET O €€ SBOJIIOLNN U CONPOBOXKIAETCA TAaKMMM IPEBPALIEHNAMY BEIIECTBA VM SHEPIUM, KOTOPbIE MPAaKTUYECKU
VICK/TIOYAIOT BO3MOXKHOCTD TTOSIB/IEHMA ¥ CYLIeCTBOBAHMA IIPMBBIYHOTO /I HAC KMBOTO BellecTsa. IloaToMy, Ha Hall B3ITIAf,
MOSIB/IEHNE JKMBOTO BellleCTBa, BK/II0YAs Ye/loBeka, — ABJeHNMe YHUKanbHoe. Pefyaiiiiee coueTaHme AecATKOB TapaMeTpOB, He-
00XOAVIMBIX [/Is1 TIOSIB/ICHNS >KM3HY, CKOHIIEHTPMPOBAHO VIMEHHO Ha Hallleil (yHuKanpHoit) miaHete. ClIo)KeHue BepOATHOCTE!
MHO>KeCTBA ITapaMeTPOB CBUJICTE/IbCTBYET O TOM, YTO BO3MOXKHOCTD CYIIeCTBOBAHMSA XXVBOTO, a TeM 00/lee BBICOKOOPraHM30-
BaHHOTO, Bell[eCTBA BO BCeIEHHOI CTPEMUTCS K HY/MIO. DTOT YHUKAIBHBIN, MUKPOCKOIYECKNUIT IAaHC OBUI pealn30oBaH Ha Ha-
I1Ieil ITaHeTe Cpefy 6EeCKOHEYHOTO MHOYKECTBA MHBIX 3Be3[JHbIX C1iCTeM. [I06aBIM, ITO 9BOJIIOLIMOHHBII Iy Th /IS IPEBPAIeHIs
IIPOCTEIINX OPraHN3MOB (IIPOKAPMOTOB) B YelOBeKa TpebyeT HECKOIbKO MIIINAPAOB OTHOCUTETIBHO CIOKOMHBIX JIET, YTO
elile Ha HECKOJIbKO MTOPSIIKOB CHIDKAET BEPOSTHOCTD CYILECTBOBAHMS Pa3yMHBIX CYIIECTB, CIIOCOOHDBIX CO34aBaTh «BHE3eMHbIE
LVUBWIM3ALMM». XOTS IIPU 9TOM ONTUMICTOB-Y(OIOroB Heb3s MILIATh BO3MOXKHOCTH (Ha Halll B3ITIsA[, Oe3HaIe>KHOI) ITOMCKa
3TUX nuBMUAM3anuit. [JoHMaHMe YHMKaTbHOCTH YeI0BeueCcKol IMBUIM3ALM B OKPYy>Katollell Hac BceneHHOM TOMKHO OTpes-
BJIAIOLIE IeJICTBOBATh Ha HEKOTOPBIX aBaHTIOPUCTOB U MOMNTUKOB. KocMudeckne kaTacTpodbl, HAPAAY ¢ SHLOT€HHBIMU (BHY-
TPU3EMHBIMI) IIPOL[eCCaMV, MHOTOKPAaTHO YHIYTOXKA/IU B IIPOLIIOM IIOYTH BCe XXVMBOE Ha HAIlleil ITaHeTe.

CrieffyeT OTMETUTD TAK>Ke TO, YTO IIPU M3YUEHUM IIPOLECCOB B HOIBLUIOM KOCMOCe (Meramimpe), Kak ¥ Ha YPOBHE MUKPO-
MUpa, MaTeMaTiKa KaK [JIaBHBIIl MHCTPYMEHT [IO3HAHMsI ONeprpyeT Ludpamu, TPUOIHKAILMMIICS K HYTIO U 6€CKOHEYHOCTI,
YTO, Ha NEPBbIIl B3IJIAJ, MOXKET IPUBOAUTD K Mapa/JOKCaIbHBIM BbIBOJJaM, MHTEPIIpeTalisa KOTOPBIX JOCTYIHA IUIIb CIelna-
nucTaM. VIHOTA B TaKMX C/Ty4asx, KOIA TPEH | 3HaHWIT BBIXOAUT 10 aCHMIITOTE K HYJ/IIO MM 6€CKOHEYHOCTH, T. €. B COCTOSIHIIE
IIOJIHOY HeOIIPefe/IeHHOCTH, YIOTPeOIAI0T PacIIbIBYUaThIil TePMIUH «CUHIY/IAPHOCTb». BaKHeMIIIMIY JOCTIDKEHMAMU HAaYKU
MIOC/IE{HYUX JIeT SIBUINCh OTKPBITUSI HEM3BECTHON paHee «TEMHON MaTepui» UM «OTPUILIATEeNbHOI 9HEPIUM» B acTpOpU3NKe, a
TAaK>Ke MaTepUaIbHON U AMAJIEKTIIECKON CYIIHOCTI BaKyyMa B (p13MKe KBAHTOBOIL, YTO MOATBEPAUIIO JABHIOW YOEKIEHHOCTD
OJIHOTO M3 aBTOPOB CTAaThJ B TOM, YTO MUP, Hallla BcelleHHas1, MOXKET CyIeCTBOBATh TOMIBKO KaK COCTaBHasI IIOMIOBMHKA OMHAp-
HOJ1, 6UIOTSIPHOI cucTeMsl [1].

ITpupopa acreponioB, KOMET ¥ METEOPUTOB, I UX YIPO3bI [JI )KM3HY Ye/loBeKa NOKHBI paCCMaTPUBAThCA B ABYX aclleK-
TaX — aCTPOHOMMYECKOM U I'€OIOIMYeCKOM. ACTPOHOMBI B CHIy CBO€JI BOOPYXXEHHOCTU NMpUOOpaMy ONepUpYOT GaKTaMyu U
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PucyHok 1. MNonoxeHue nosica acreponagoB B ConHe4yHoOM cucteme (0OTMeYE€HO ToUKamMm).
Figure 1. The position of the asteroid belt in the solar system (dotted).

nydpamu, reosory, obmasasi BeljeCTBEHHBIM COCTaBOM KOCMIYECKUX 00BEKTOB, X BO3PACTOM M JPYTMMM IIapaMeTpaMu, pac-
CYXXJAIOT CKOP€ee C XpPOHOTOTMYECKNX U TeHeTUYECKMX MO3UIUIA.

ACTPOHOMMYECKMI ACMEKT MPOOAEMDI

AcTepouabl - OTHOCUTEIBHO HeOOIbIIINE Te/Ia, NMEIOIIIe Te/TMOLeHTPUIECKYI0 OPOUTY HEIPABUIBbHOI (POPMBI CO ClIefaMu
MHO>XeCTBEHHBIX CTONKHOBeHuit. B mpepgenax ConHeuHolt cucteMsl oHu obnagaoT pasmepamn Ko 1000 kM. BonpimHCcTBO 13
HMX (> 90 %) BpalaloTCs B TaK Ha3bIBaeMOM II0sICE aCTEPOMTOB MeXy opbutamm Mapca u IOnutepa, 3gech xe QUKCHPYIOTCS
Hamboree kpynHble Tena — Llepepa, [Tanmana, Becra u ap. (puc. 1) Kcratu, Haubonee KpymHble 00beKTbl 06/1afaioT mapoobpas-
HOI1 (OPMOJT, UTO CBUJIETEILCTBYET O HAIMYMY OMIOTHUTEIbHON BHYTPEHHel SHepIuyL TaKUX OOJIBIINX TeJl, TO3BOJIAIOLIEN UM
npuobperarsb popMy Iapa 6narogaps rpaBuTanMoOHHON Auddepernnanny Bemectsa. OpOuTa mosca aCTepONUIOB OTBEYaeT
TPaeKTOPMM OTCYTCTBYIOIIEN IITAHEeTbI, KOTOpas JO/KHA 3]IeCh IIPUCYTCTBOBATD COITIACHO pacyeTaM ABYX HEMEIKIX acTPOHO-
MoB — Tunnyca un bope.

Opnako yxe B koHIje XIX B. actponom [I. Bectron (CIIIA) BrepBbie 3aduKcupoBan 00beKT (acTepons «AspTar), KOTOPBI
IBUTAJICS 10 HEOOBIYHOI TPAeKTOPUY BHE II05ICa aCTEPOMOB, BHYTpy opoutsl Mapca. Cerops ux HazpiBaloT AC3 (acTepoupsl,
commxatormuecs ¢ 3emielr). ITo Mepe coBepIIeHCTBOBAHNA alIapaTyphl BCKOpe 37iech OB 3adMKCMPOBAHBI Tema 6omee Men-
KIX pasMepoB, KOTOpbIe TAK)XKe ABNUTAIUCH II0 HETPAAMIIIOHHOI opbuTe. B HacTosIee BpeMsT TAKMX KOCMIUYECKUX 0OBEKTOB
YCTAQHOBJIEHO OKOJIO 7 ThICs4. VI3 Hux 6osee 800 nmeror pasmep 6oree 1 KM U CIIOCOOHBI CO3AaTh Ha 3eMiie B C/Iy4ae CTOIKHO-
BeHMs I7106a/bHyI0 KatacTpody [2].

CremyeT OTMETHUTD, YTO PacCIpefie/ieHNe aCTePOUIOB 110 pasMepaM IOAYMHAETCA IOTHOPMA/TIbHOMY 3aKOHY, KOIZIa YBe/n-
YeHIe pa3Mepa Tella Ha OfJH MOPALOK YMEHbIIAeT MX KOJMYECTBO B TeOMETPUYECKOIL Tporpeccuit, u Hao6opot. Takas 3aBucu-
MOCTb pacIipefie/ieHIisI pa3MepoB YacTULL Ipy ApobieHyy 6olee KPYITHOTO Tejla M3BeCTHA JaBHO U IOJY4//Ia MaTeMaTU4eCKyIo
aprymenTanuio [3]. VI3 Takux «COMDKAOMIMXCS ¢ 3eMyIel» acTepON0B HAMOOMBIIYIO PeabHYI0 OIIACHOCTD CETOfHSI IIPeACTaB-
nsteT «Anoduc», opoéuTa KOTOPOro MpUOMIKAETCS K 3eMHOI depe3 Kaxpble 7 7eT. B 2029 1. ero TpaekTopus mpuOImM3nTcs K
3eMHOIT 0 38 000 KM, 4TO OYeHb O/TM3KO0 K TaK Ha3bIBaeMOJl Fe0CTAL[MOHAPHOIT OpOITe, HA KOTOPOI BPAIAIOTCSI OCHOBHBIE ITPO-
MBIIIIEHHBIE CITyTHUKM, oOecIeqnBaollyie HaBUralMIo Ha Halllell ITaHeTe. PasMep «Amoduca», HaloMuHalolero 1o ¢gopme
TaHTeNb, 0Ko7Io 350 M. B pesynbraTte ero majieHns o6pasyercs BOpOHKaA, Pa3MePOM Ha OIMH TIOPSAIOK OOIbIIle, T. €. OKOMIO 3.5 KM,
a MacIITabbl paspylIeHNII COIOCTABUMBI € pa3dMepaMyl HeOO/IbIIOro rocyfgapcrsa. CunTaeTcs, YT0 FOpO-MIWUIMOHHNK MOXKET
OBITH YHUYTOXXEH KOCMUYECKIM Te/IoM pasmepoM 60-80 m. JlokasaHa ero npuHaIIeXXHOCTb K [IABHOMY IIOSICY aCTEPONIOB [4].

Yacrora nmageHmit HeOeCHBIX Tell (acTepouiOB, METEOPUTOB ¥ KOMET) B XPOHOJIOTMYECKOI KOOPAJHATE TAKKe ITOLUMHS-
eTCs1 IoTapupMIIecCKOMY 3aKOHY: KPYIIHbIe Te/la, IPUBOJSIINE K PETMOHATbHBIM paspyLIeHNsIM, afaioT yepes3 100 000 e, a
6onee menkue yepes 10 000 et u T. A. VIX KpaTepbl paBHOMEpPHO paclipefie/ieHbl IO BCell IaHeTe [5], a cmempl GUKCUPYIOTCS
IIOBCEMECTHO, UCK/TI0Yas, eCTECTBEHHO, MOPsI I OKEaHBI, I7le OHM CKPBITHI I10]] IOBEPXHOCTBIO BOAbI. Takue KapThbl CeTORHA VIMe-
I0TCSL B PAaCIIOpsDKEHUM CIIeNMannucToB (puc. 2). B paccmarprBaeMoM acekTe O4eHb BaKHO MOFYEPKHYTD, YTO O0bUIUHCINGO
kpamepos, Habmodaemuvix Ha JTyne, Mapce u opysux 06vexmax, npocmpancmeeHHo He nepexpuisaiom opyz opyaa, 4mo noomeep-
Hoaem mHeHue 0 eOUHOBPEMEHHOU «MsIIceIol, 60mbuioil» bombapouposke ConHeuHoll cucmemvl. ITO YTBEPXKEHIE, 10 HALIEMY
MHEHUIO, INIIHWIT Pa3 HOATBEP>KAaeT MacCoBOe 0Opa3oBaHIe aCTePON/I0B, METEOPUTOB 1 KOMET IIPM eANHOBPEMEHHOM B3pbIBE
wiaHeTsl Paston. [Tocmenyomue najieHNst ObUIN CTyYallHBIMY Y efUHUIHBIMU.

Imo6anbHble BBIMMPAHNA OIIPefie/IeHHBIX BIIOB KMBOTHBIX BBI3BIBAIOTCS MafIeHNAMIY acTePOML0B padMmepoM ot 10 kM. On-
Hako 6oJiee HeTabHO Ha 9TOM OCTAHOBVIMCS HIDKe, IIPYM PACCMOTPEHMN I'eOIOIMYecKoro acleKkTa Ipobnemsl. IIpuBeneHHbIe
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PucyHok 2. NonoxeHne kpaTepoB Ha NnoBepxHOcTU 3emnu (6es1biM 0603Ha4eHo nadeHue Memeopumoe OHeM (255), YepHbIM — Houbto (301)).
Figure 2. The position of craters on the Earth's surface (falling of meteorites in daytime is white-colored (255), black color — at night (301)).

1dpal yirepba MOTYT CYIMIECTBEHHO KONMe6aTbCs B 3aBUCHMOCTM OT TaKMX (aKTOPOB, KaK IVIOTHOCTD ITTAfIAfOIIETO TeNa, ero
XVMMMYECKOTO U MIHEPaTbHOTO COCTaBa, CKOPOCTH TI0/IeTa, YI/Ia MafeH N 1 JIp.

B acTpoHOMMM BBIFIETIAIOT TP KIacca Teql 1Mo XuMudeckomy cocTapy. K kmaccy C OTHOCAT yIniepoaycTbie acTepOUbl, KO-
TOpBIE JOMUHUPYIOT 110 0611eMy KodecTBy (75 %), Tena kimacca S — cutukarasle (17 %) u M - metammndeckue (8 %). Takoe
pasnutie 8eu,ecmeeHH020 COCHABA NOCTYHUTIO 0TI MHO2UX ACTNPOHOMOB OCHOBHOLL NPUHUHOTI OMKA3A 0 NPUHAIMOLL paHee 2uno-
e3bl 0 oM, 4mMo acmepoudbl ATIOMCA NPOOYKMamu 63pvLéa eouno2o mesa — naanemvt Pasmon. O0HaKo ¢ no3uLULL 2e07102UL
makoe pasHoobpasue ecmecmeeHHo U He KpUmu4Ho. B ciyuae 63pvieéa Hauleli nnanemot, Hanpumep, pasHoobpasue cocmasa ee 06-
JIOMK06 Obi710 Obl 6 muicsivy pas 6onvuie. Bcero B CoMHEYHOI CricTeMe HACUUTBIBAIOT OT 1 /10 2 MIIIMOHOB aCTEPOMOB PasMepoM
6oree 1 km. Boree MejiKite Tea, BK/IIOYast METEOPITHI, [IOKA IIPOCTO He IOAAAIOTCS yueTy. YeTKast rpaHuIia MKy aCTepOnfaMu
U METeOPUTaMI He OIIpefie/ieHa, OHAKO CaMbIM TSDKE/IBIM METEOPUTOM CUMTAIOT yIaBumit B AQprke 00BEKT IOf, Ha3BaHMEM
To6a, BecuBIIMIT OKOIO 60 T.

B xoHIle pasfiena chenaeM aKIleHT Ha TOM, YTO aCTPOHOMBI IIPOCTPAHCTBEHHO Pasfe/AloT acTePON bl Ha [IBe IPYIIIbI, OflHA
U3 HUX IpeACTaB/IeHa TellaMM T10sCa acTepouioB Mexay opburamu Mapca n IOmmrepa, a fpyras ¢ 6onee XaOTMYHBIMU Op-
6uTamu pacronoxxeHa BHYTpu op6utsl Mapca. Tema BTOpoil rpymnIibl, eCTECTBEHHO, IPEACTAB/LIIOT COOO0I OCHOBHYIO yIPO3y
JyestoBedecTBY. MBI 1To/1araeM, 4To TaKoe Jie/leH1ie HeCKO/IbKO MCKYCCTBEHHOE, VX TeHeTUYeCKas IPUpOofa, 10 HallleMy MHEHMIO,
€[IMHAa I PACCMOTPEHA JIaJiee.

Komers1 — HeOobIIMe KOCMIYECKNE TeNla, ABVDKYIIMecs: BOKPYT COMHIIA [0 OYeHb BBITAHYTHIM S/UTUITHYECKIIM OpOUTaM
U CTIOKEHHDIE, B OT/INYME OT aCTEPOMUTIOB U METEOPUTOB, IIPEUMYILECTBEHHO 3aMOPOKEHHbIMY TasaMy. Pasmepbl oceil anorest
U TIepUTeNis Y HUX CYIIeCTBEHHO pasmnyarorca. B mepurenmi, ¢ mpubmmkerreM K COHITY, TaKye Tela PasfielA0TCA Ha Ao
U IUIVHHBII CBeTAIuitcst XBocT (Komy). Termosere mydn CoHIIA IPUBOASIT K CYyOIMMAIVI BMOPOXKEHHBIX Ta30B, KOTOPBIE OT-
6pacpIBAlOTCSI HA COTHM THICSY KVJIOMETPOB B IIPOTUBOIOIOKHYIO OT 3B€3/bI CTOPOHY. 371€Ch XKe IOITy THO OTMETUM OYeHb BaXK-
HYIO fleTaib, KOTOPas MOHA[OOUTCS B fA/IbHEIIIEM /IS PacIIn(POBKY reHETIIECKOI IPUPOJBI OMMChIBAEMBIX KOCMIYIECKIX
ten. [Inockocmu opbum Komem, Kax npasusno, nepneHOUKyIApHoL 0pOUmMmam mermeopurnos u acmepoudos. CyliecTByeT MHEHIe,
Ha Halll B3IJIAJ], O HEKOTOPOIl CTelleH! OMNMOO0YHOe, O TOM, YTO ACTePOMAbI ABJAITCA OBIBIIMMIU KOMETaMU, MOTEPABIINMU
CO BpeMeHeM CBOIO Ta30BYH0 060704Ky. CorlacHO Halllell KOHIIeTIUY, 6OMBIIMHCTBO KOMET 06pa3oBanoch 3a CYeT MOMAPHBIX
«IIATIOK» TTaHeThl PAasTOH ¢ MOILHBIM CJI0EM BMOPO)KEHHBIX Ta30B, CMEIIAHHbIX C PHIX/IBIMI IIOBEPXHOCTHBIMI 0Opa30OBaHM-
M. VIMEHHO [T03TOMY sIipa KOMET HepeIKO IPELCTAB/LIIOT COOOI PhIX/IbIe IIPOAYKTHI (PEronnT). A KOst aCTepOU 0B, KOTOPbIE
MOT/IN OBITh paHee KOMETaMH, COTTIACHO TIOCTIEHNM pacieTaM, CHIbKeHa 10 5-10 % [6].

3a mocrepHIe feCATUNIETUS KOMETBI JOCTATOYHO XOPOIIO M3ydeHbl, KocMuuecKue anmaparsl («J]xoTTo», «Bera-1», «Bera-
2» U p.) MHOTOKPAaTHO IIPOHMKA/IN B XBOCT KOMET U JJaXKe Ca[iVJINCh Ha ITOBEPXHOCTb. DTH MICCTIE[OBAHMsI He IPUHECTN CeH-
caluit, B KoMe 0OHapY)KM/IU BCe Te XKe M3BEeCTHbIe Ha 3eMJle COeIMHEHNA BOMbI, YITIeKMCIOThI, METaHa M IPYTUX XMMIYECKNX
coenuHeHNIL. TBepyible KOMIIOHEHTBI KOMET IpPefiCTaB/IeHbl MENKMMM JacTHUILIAMV M3BECTHBIX Ha 3eMjle MIHEPAJIOB 1 MOPOJ.
Pasmepsl siffep M3y4IeHHBIX I 3aHECEHHBIX B CIELMa/IbHbIEe PEeCTPBl KOMET KOIeOIIOTCS, KaK IPABIUIO, B IIPEfe/Iax IePBbIX KI-
7IoMeTpoB. XBOCTBI [I0 Mepe MCIAPeHNsI BeI[eCTBa CPABHNUTENIBHO OBICTPO MOTYT YMEHBUIATHCA B pasMepax, YTO HAO/II0aIoCh
B IIepUOJ, HeJABHETO NMPUOIIDKEHNsI JaBHO M3BECTHON KOMeThI [ajiest, KOIfia ee y>Ke He/lb3sl ObIIO YBUJIETh HEBOOPY>KEHHBIM
rmazoM. B 1994 r. yueHsiM ynanoch Habmonarh mageHue kometst lllymeitkepa—JleBu Ha FOmuTep, KOTOPBI CBOEIT MOLIHOI Tpa-
BUTAIVEl HEPeJKO OTBIIEKaeT Ha ce0s MpojeTaoue KOoCMIdeckre 00beKThI, Crlacas TeM CaMbIM 4elloBedecTBo. VHora B Ha-
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YIHO-IONY/IAPHBIX GUIbMAX IPOCKAIb3bIBAIOT «CEHCALUI», 0OYC/IOB/ICHHbIE HEKOMIIETEHTHOCTbBIO CIIEI[VIa/IICTOB. B ofHOM 13
HIX, HaIIPUMep, TUIINYHYIO JI/IA 3eMHBIX HEfIp TEKTOHMYECKYI0 OPEKYMI0 B METEOPUTE TPAKTYIOT KaK MPOIYKT «CK/IeUBaHMSA»
00JIOMKOB I10CJIe MIX CTOIKHOBEHMSI B KOCMOCE, UTO SIBJIAETCS ABHBIM a0CyPHIOM.

Ha ceropuAIHMiT IeHb B peecTp 3aHeceHo 6omee 400 KOMeT, KOTOpbIe HECKOJIBKO YCTIOBHO Pa3fie/ieHbl Ha KOPOTKO- 1 JJIVH-
HoIleproandeckue. Ipanuuert Mexxay Humu cryxar 200 ser. YonomsiayTas komera [ajiest obpauraercst Bokpyr CoHIa ¢ me-
puonoM 76 JeT, a y KOMEeTbl DHKE OH COCTAB/IAET JIMIIb HECKONbKO /eT. CKOPOCTD IBVIKEHMA KOMET aHAJIOTMYHO acTepouyaM
COCTABJIsIET TIepBbIe [eCATKM KMTOMETPOB 3a CeKYH/Y. IIpu yBenmuueHny CKOpOCTH ABIDKEHM BO3PacTaeT LIeHTPoOexHas Cua,
4TO, ECTeCTBEHHO, YBeINYMBAET IIEPUOJ, 00palleHNs Tea.

Xoporo n3BectHast B Poccun katactpoda Ha p. TyHrycke B 1908 T, 110 Bcell BepoATHOCTH, OblIa BbI3BaHA ITaileHMeM KO-
METBI, OLHAKO JJUICKYCCUY IO 3TOMY IIOBOJly He 3aKOHYEHBI, H03TOMYy celtuac ee HasbBaloT TKT (TyHrycckas kocmmdeckas Ka-
tacTpoda). OCHOBHBIM apTyMEHTOM B IIO/Ib3y KOMETBI SIB/LSIETCSI OTCYTCTBIE Ha MeCTe [MafeHIs KpaTepa U TBEPAbIX 0OIOMKOB.
OpnHako OrpoMHBIe paspyleHus Ha Iwtomagu 6omee 2000 KM? CBUAETENBCTBYIOT O MOTEHIMATBHBIX ONACHOCTSIX MaalOINX
KOMET.

MeTteopuTsl — HebobIINe HebeCHbIE TeNa, B M3001/IMM Iafaronie Ha 3emmo. CO6CTBEHHO, METeOPUTAaMM HAa3bIBAIOT JINIIb
TeX IPUIIENbIIEB U3 KOCMOCa, KOTOpble IPOPBaINCh CKBO3b aTMoc(epy 1 yrnanu Ha 3eMiio. VIX IpenlecTBeHHUKOB, MapAIINX
B KOCMOCe, HasbIBaIOT MeTeopaMit. VHOra Me>XXIy HMMU MOTYT ObITh HeKOTOpble pasmundA. He cropepiine B atMocdepe MeTe-
OPUTBI ABAIOTCA TYTOIVIABKMMM OCTaTKaMy MeTeopoB. IlomararoT, 94To Ha Hally IUTaHETY €XXEerofHoO mafaeT okono 2000 T meTe-
opuTHOro BemlectBa. OHY CPaBHUTEIPHO XOPOIIO M3y4YeHBI U pa3jie/leHbl Ha KaMeHHbIe (XOHAPUTHI — 85 % 1 aXoHApUTHI — 7 %),
KeJle3Hble (CIUIaB >Kenmesa ¢ HMKeneM — 6 %) U >KenesoKaMeHHbIe (0K0/o 2 %). B cocmas ecex nepeuuicnentvlix pasHosuoHocmeri
6X005111 U3BECHIHbIE OIS 3EMHbLX NOPOO0 MUHEPATIbL, POPMUPYIOULUECS 6 27IYOOKUX HeOpAX Hauleli niaHembl. DTOT MOMEHT CIefiyeT
TaKOKe MOJYepPKHYTh 0c000 [/ aCTPOHOMOB, 160 9Ta JleTa/lb BIMsAeT Ha IOCIeyIolI/e TeHeTUIeCKIe HOCTPOEHM .

CooTHoOILIeHIe YIIOMAHYTBIX Pa3HOBUHOCTEN METEOPUTOB B CBOE BpeMs ObUIO 3aMedeHO akaieMukoM A. I1. Bunorpagpo-
BBIM, KOTOPBIII IIPOBeJI M3BECTHBII 9KCIIEPUMEHT «30HHOM I1aBki» [7]. Ilocie pacnaBienys yImoMAHYTON CMeCH METEOPUT-
HOTO BellleCTBa aKaJeMIUK ITOTy4I/T B TUIIE paspes, KOTOPbI NAeHTUPUIIPOBAIICA ¢ paspesoM 3emnn. KaMeHHbIe MeTeOPUTHI
OBL/IN COTIOCTAB/ICHDI C 3MHOII KOOI U MaHTMeIl, a SKellesHbIe C SAPOM 3eMJIN, UTO, 10 BCell BepOSATHOCTH, abCOMIOTHO PaBo-
mouHo. OnHako BriocnencTBun A. IT. BUHOTrpagoB cOBMECTHO CO CBOMM y4eHMKOM IpodeccopoM A. A. SpoleBcKuM IPUILIIA K
OILIMOOYHOMY, Ha Halll B3IJLAJ], BHIBOZLY O TOM, YTO Hallla IVIaHeTa (POpMMPOBAIach U3 METEOPUTOB, YTO KaTETOPUYECKM OTBepra-
eTCs MaTeMaTHIecKMu pacaeramu [8]. Memeopumui, no Hawemy eny6oxomy ybencoeruio, S6AsSIOMCS NPOOYKMaMU NIAHEMHOL
380MmoUUU, a He ee crmpoumenvHuim mamepuanom. Cpeayt CTOpPOHHIUKOB MICXOZHOTO METEOPUTHOTO COCTaBa 3eM/IM HUKTO ITOKa
BHSATHO He apIyMEHTUPOBA/I MeXaH13M (POpMUPOBAHII a/IMasa WK €T0 CIIyTHUKA MUPOIIA B CPefie KOCMITIECKOro BaKyyMa.

[TpencTaBAAIOT M METEOPUTDI YTPO3y desioBedecTBy? OTpuUIaTh TaKyl0 BO3MOYKHOCTb, HAaBEPHOE, HE/b35, OJHAKO y>Ke B
npolecce KIacCUPUKAINY MaJAOIIMX KOCMIYECKNX Te/l CIeIMaICThl HeIIPOM3BOIbHO BbIAEMNIN (IO pasMepy) X B KIacc
MaJIOONacHbIX. XOTs yIaBliee B IIYCTBIHHON o6macTy Ha ore A¢puku Teno BecoM 6oee 60 T (YIOMAHYTBHII paHee METEOPUT
To6a) B cenuTeOHOI 30He MOITIO ObI HAHECTHU KOIOCCAJIbHBIN yiep6. VI3BecTeH TOMbKO OAMH CMepTeNbHbI crydail B Vupum.
Bmecre ¢ Tem, 110 HalleMy MHEHMIO, HE/b3: PACCMATPUBATh OTHEIbHO METEOPUTHI, ACTEPOU/IbI ¥ KOMETBI, KOTOPbIE SBJIAIOTCA
e[IVIHbIM TeHeTUYeCKMM CEMENICTBOM.

TeoAormyeckuin acrekT NpoBAEMD

Teonornsa obmafaeT HEKMMY BaKHBIMM MHCTPYMEHTAMM U3YUeHNUSA KOCMMYECKMX OITaCHOCTeil. B ee pacnopspkeHun mero-
IbI OTHOCUTE/IBHOI (ITa/leOHTOIOTMYeCKIIL, CTpaTUrpaduaeckiit) 1 abComoTHOM (YpaH-CBUHIIOBDI, PyOUANII-CTPOHLIMEBDIIL,
HeOJVIM-CaMapeBblii, KaJINil-aprOHOBBIIL, YIIepOJ-yITIepORHBIIT) TeOXPOHOIOINN. bolee cTa JIeT CylecTBYeT U YTOYHACTCA Te-
OXPOHO/IOTMYECKAs IIIKA/IA, OTPAXKAIOIIAst [I06aIbHbIE I PerMOHA/IbHbIE KaTacTpodsl Ha 3emre.

I peBHertine pybexxyt HCTOPUM Halllell TAaHeTbI Ha CTaJMNN ee CTAHOBJICHVsI OTMeUeHbI B 60/lee paHHUX ITyOIMKALNAX aB-
TOPOB. 30ech 0UeHb BaNHO OMMEMUMb PUKCUPYeMOe OONbULUHCINEOM YHeHbLX, USYHAIOULUX PAHHION Ucmopuio Semu, cobvimue,
8b138aHHOe e0UHOBPeMeEHHOT 60NbUION U MaAcco80il 6ombapouposkoii ConHeuHOL cucmembl, Komopoe damupyemcsi spemerem 3,9
m7po nem. V160, o HallleMy MHEHUIO, IMEHHO B 9TO BpeMs IIPOU3OLIeN B3PbIB ITaHeThl DasToH, KOTOpas, COITIACHO YIIOMAHY-
TBIM paHee pacyeTaM, JO/DKHA ObIIa pacronaraTbcs MeXAy Tpaekropusimu Mapca u FOnurepa. Criefyet OTMETHTD, YTO O TAKOM
B3pbIBe BIIepBbIe Iucat eire B 1804 r. Hemenxumit actpoHoM Busrensm Onbbepc. B mocenyroriem sTa rumoresa CyijecTBOBaIa
¢ mepeMeHHBIM ycnexoM. OIHaKO IOCTYyTAOLe JaHHbIe MTO3BOJIAIOT BO3POAUTDL € B HOBOM KadecTBe. HOBBIX apryMeHTOB
MHOXeCTBO. Bo3pacT ynaBumx Ha 3eM/II0 MeT€OPUTOB YK/IafIbIBAETCA B IPOMEXYTOK OT BpeMeHM (opMuposans maneT Con-
HEYHOI cucTeMbl (4,6—4,5 MIpp 1eT) [0 «O0MbLIO MaccoBoit boMbapaupoBkn» (3,9 MIpE neT). B cooTBeTcTBMY € 3aKOHAMMU
B3pbIBa Hanbosee MeKye 067I0MKY (MeTeOPUTDI) yIeTe/I) Ha HanOojIblilee pacCTOSHME, @ KPYIIHbIe aCTEPON/IbI COXPaHWIN CBOE
IIOJIOXKEHYe B IIpefiesiax 0ojlee paHHel OpOUTHL. Pasindne BelljeCTBEHHOTO COCTaBa KOCMIYECKNUX TeI, KaK OBUIO OTMEYCHO, He
SIBJIETCA CYIIeCTBEHHBIM apTyMEHTOM IeTepOreHHOCTY MX IeHesNca.

[TpennonaraemMas mjaHeTa HaXOAM/IACh HA KPUTMYECKOM PACCTOSHMUM MeX/ly KAMEHHBIMM U Ta30BBIMM IUIAHETAMU U 110
BHEIIIHeMY BUJY JO/DKHa ObI/Ta HAIOMMHATD CKopee Mapc, HO ¢ 60/1ee pa3BUTBIMI 6€/I0CHEXHBIMM HIATIKaMJ BMOPOXKEHHBIX T'a-
30B Ha IIOTI0CaX. B c/ryyae B3pbIBa TaKoll IZTAHETHI €€ OrO/IEHHbIE OTO /Ib/ja SKBATOPUAJIbHBIE YaCTH JO/KHBI ObIIN Pas3IeTaTbCs,
€CTEeCTBEHHO, B IVIOCKOCTH SK/IUIITUKY NepIeHVIKY/IAPHO OCU BpalljeHN: IJIAHeThbl U IIPOU3BECTU MacCOBYIO 60MOapApOBKY
3aBeplIAIOMX cBoe (OpPMMPOBaHIe IUIAHeT, BKII0Yas 3eM/II0 1 PacIoNIOKEHHYIO 3HaYMTeIbHO O/VDKe, 4eM ceirdac, JIyny. B
CBOIO OYepeib, OTPOMHbIE TOJIAPHbIE LIATIKM TPV B3PbIBE IO/DKHBI yI€TaTh 110 HAIIPAB/I€HNIO OCH BpallleHNs, T. €. TIepIeH -
KY/IIPHO IUIOCKOCTH SKIMITUKI. VIMEHHO TaKue OpOUTHI PUKCUPYIOTCS CETORHS A/t GOMBIINHCTBA KOMET, KOTOPBIX, TAKIM
06pasoM, HeT HeOOXOMMOCTH «BBITACKMBATh» U3 6eCKOHEYHO yfaeHHoro obmaka Opra nn nosica Koitnepa, pacrionosxeHHbIX
Ha rpanuiie ComHe4HoI! cucteMbl. BO3MOXKHOCTD 3axBara KoMmeT 13 obnaka Opra onmcana B pabore E. E. Buprokosa [9].

BrI6poC MOTAPHBIX «IIANOK» MEePHEHAVKY/IAPHO IVIOCKOCTI SKIUIITHKY 00YCIIOBI Y 3HAYNUTEIBHO 00jIee BBITAHYTYIO Op-
6uty, n 6onpiunii neprox obpaieHnst. OdeHb BaXXHBIM IIOATBEPXK/ICHIIEM [€HETIIeCKOTO eHCTBA aCTEPON/OB, [0 HAIIEMY
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PucyHok 3. PacnpegeneHune actepomaoB Mo HaKIOHY K NITOCKOCTU IKIUMTUKK.
Figure 3. The distribution of asteroids in inclination to the ecliptic plane.

MHEHHIO, SIB/IIETCS VX 9KCL{EHTPUCUTET, HAKJIOHEHNUe K IJIOCKOCTY 9K/IUITUKI. Takue yenv HaknoHa (puc. 3) no pacnpedeneruo
CIMPO20 COOMBENCIBY 01 JI0ZHOPMATIHOMY 3aKOHY, A KPUBAS pachpedesieHust A6/sIemcs yHUMOOAb ol u peeynspHoti [2]. B cy-
4qe 2etnepo2eHH020 eHe3UcCa acmepoudos Kpusas 6vina 6bt NonUMo0AanvHotli U HepezynapHoi. OTMETNM HapajIebHO, YTO MbI He
VICK/TIOYaeM HOSBIIEHNA «OMy>X/JaloMMX» KOCMIYECKMX Tell, TTlepeceKalolX opouTy 3eMn.

Cucrema 3emssi—JIyHa HAXOAMIACh TOT/A B CTAUN OCTBIBAHSI ITOC/IE GOJIee PAHHETO PACIUIAB/IEHN VX BHEIIHMX 060/109eK
[8] (puc. 4). Pasorpes 060mo04ex 0 TeMIlepaTyp IIaBIeHIsI, B MHTepBaste 4,6—4,5 M/IPH JieT 661 00YC/IOB/IEH IPAaBUTALIVIOHHBIM
B3aUMOJIEIICTBYEM O/IM3KO PACIIONIOKEHHBIX 3eM/IM U ee CHyTHUKA. VIMeHHO Torza 6bUtn o6pasoBaHbl Ha 3emite u JIyHe yHU-
KaJIbHbIE TIOPOJIBI — AaHOPTO3UTBI, KOTOPBIE [0 CMX IOP C/IAraloT CBET/Ible 00/IaCT HAIIETO CITYTHYKA. VX abCOMIOTHBII BO3pacT
HaJIeXKHO 000CHOBaH U cocTaBiAeT 4,6-4,5 MIpH JIeT. B yc/IOBUAX MCK/IIOYUTEIBHO MEJICHHOTO OCTBIBaHMA OCHOBHOM (6a-
3aJIBTOBOII) MarMbl B Heil yCIIe/I IPOM30MTI pasfiell IBYX PasHbIX 10 IDIOTHOCTY MIHEPaJIOB: MMPOKCeHa U IUIaruoKIasa. bomee
JIETKMII IUTaTMOK/Ia3 (aHOPTUT) cpOPMIPOBA BEPXHIOI aHOPTO3UTOBYIO 060710uKy obenx mianet. [Tocmenyloiee rmobambHOe
co6piTye Ha 3emie 1 JIyHe 4eTKO KOppenupyeTcs Co BpeMeHeM «60IIbIIol (TsKeoN) MeTeOpUTHOI 60MbapaupoBKy» (3,9 MIPH
JIeT), BCIECTBUE KOTOPOII IepBIYHAsA aHOPTO3UTOBAasA Kopa 00eVX IUIaHeT HOfiBepI/Iach MacCOBOMY KpaTepupoBaHuIo. b
copMmpOBaHBI MHOXKECTBEHHbIE BY/IKAHBI, KOTOpbIe 06pa3oBa/i OOIIIPHbIE TeMHbIe 6a3a/IbTOBbIE «MOPSI», BO3PACT KOTOPBIX
YeTKO YBS3BIBAETCS CO B3PbIBOM IaHeThl PasToH.

O HemsbexxHOCTN B3pbIBa PasTOHA, pacIioNaraBIIerocs Ha rpaHMIie KAMEHHBIX 1 Ta30BBIX IIIaHEeT, CBUIETEIbCTBYIOT HOBBIE
TOCTIDKEHMA IeTPOJIOTUIL. VI3BeCTHa Ollpefie/IeHHasA 3aKOHOMEPHOCTD PACIIONOXKEH IIaHeT: KaAMEHHBIe aHa/IOI PacIoIoxKe-
HbI B 67113K1X okpecTHOCTsAX COJIHIfA, a ra30Bble TUTAHTHI Ha neprgepun. I1o Mepe yhaneHus oT 3Be3/bl B [VIAHETAX YBEINYNU-
BAeTCs KOMMYECTBO JIETKUX XMMIYECKIX 9/IeMEHTOB, B YaCTHOCTM [TTABHOTO U3 HUX — BOJZOPOJia, B MEHbIIIell CTeIIeHN YITIepOfia.
Bonbime comepskaHus BOZOpOfia B Hefpax 3eMIN U ee sAflpe CETOHSA IpM3HaeTcsA 6OMbIIMHCTBOM y4eHbIX. Eme B 1970-e rr.
BbIIIUTA KHUTA «[UIIOTE3a M3HAYaNbHO IUApuaHON 3emmn» npodeccopa B. H. Jlapuna, kotopas mo3Bonnaa 060CHOBATh Mexa-
HI(3M BO3MOXKHOTO paciumpenns Haueil waHeTs! 3emsist [10]. OnHa 13 COBpeMEHHBIX FeOTeKTOHNYECKIX TUIIOTes IIPeIIoa-
raeT my/bcupyiomlee passurue 3emn [11]. Camo pacrpeneneHne KaMeHHBIX 1 Ta30BBIX IVIaHeT Mo yHanenuio ot Conxia B. H.
JIapuH 00'BACHAET 3aBUCUMOCTBIO pacIipeienieHys ameMeHToB B COMHEYHOII CHCTeMe OT UX NMOTEHIIMAIoB OHU3au. ABTOP
BIIEpBBIe I0Ka3aJI TAK)Ke TeKy4eCcTh MeTaJUIOB IIPY Ha/IM4uy IIpyMeceil BOZOPOAa B YC/IOBUAX BBICOKUX IaB/ICHNII, 000CHOBA
Ha/IM4ue B sfipe IUIAHETHI TUAPUAOB MeTa/UIoB. [MI0Te3a mofBepraeTcsi KpUTUKeE, OGHAKO (aKThl HA/IM4Ms TIYOMHHBIX BOJO-
POJHBIX CTPYIL, HOCTAB/LAIOIIVX 9TOT 9/IEMEHT B MECTOPOXK/IeHNS YITIEBOIOPOJIOB, OTBEPraTh HEBO3MOXKHO.

C npeo6pasoBaHMAMM TAKENBIX YITEBOJOPONOB B Ho/Iee /IeTKie pasHOBMIHOCTY B IIpOLIecce VX TOfbeMa CBA3BIBAIOT Jie-
TOHAL[MOHHbIe 9 (PeKThI, KOTOPbIe ABJIAITCA IPUYNHAMY ITYO0KO(OKYCHBIX 3eMteTpscennit [12, 13]. [Tpu Hanmuduu TBepabIx
0060/109eK TaKe HACBII[eHHbIE BOJOPOLOM IUIAHETHI MMEIOT BO3MOXXHOCTI /1L PaCIIMPEHs 1 TOTEHIINaIbHOTO B3pbiBa. Ilepe-
HaCbIIIeHHbIe BOZOPOIOM 1 CYIIeCTBEHHO ra30Bble IIaHeThl THMa IOnuTepa MOryT Ms6exarh 9KCIUIO3UY Iy TeM PaclIMpeHns C
OJIHOBPEMEHHBIM YMEHbIIIEHNeM YAeIbHON INIOTHOCTH 1o 1 r/cM® 1 Hibke.
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PucyHok 4. OBoniouusi paHHe[OKEMOPUMCKUX FeoTepm, " ’
Mnpa net. a —4,6; 6 — 4,2; B — 3,6; r — 2,6; Wwurpuxosas NuHUsA 500 400 300 200 100 0
— nnaeneHve 6a3anbTOBON 3BTEKTUKN. PucyHok 5. MacwTabbl BbiIMUpaHus 6MOThLI B Naneo3onckoe Bpemsi no
Figure 4. Evolution of early Precambrian geotherms, OaHHbIM [15].
billion years. a —4.6; b —4.2; ¢ - 3.6; e — 2.6; a dashed line is Figure 5. The scale of biota extinction during the Paleozoic stage
melting of basalt eutectics. according to [15].

PaHee MBI HEOTHOKPATHO 06pallanuch K BOIIPOCY O BO3MOXHOCTY (pOpMMPOBAHNA ITaHET 3a CYET METEOPUTOB, HA YeM
HaCTaMBaIOT HEKOTOPbIe aBTOPbI-IIParMaTiKy, HabJIoatoIe 9TOT Ipolecc Boounio. Ou3nuko-MareMaTyeckye pacyeTsl Ka-
TETrOPUYECKU OTBEPraloT 9Ty BO3MOXXHOCTS [8]. 1o HammM jaHHBIM, GOpMUpOBaHNe IVIAHeT IPONCXOAIIO B IIPOILlecce aKKpe-
LU CYL[eCTBEHHO BOZOPOLHOTO ra30BOro 06/aka C y/elbHbIM BECOM YacTuI| OKOMO 1072 L, 4TO OTBeYaeT TaK HAa3bIBAEMOMY
«KOCMMYECKOMY COOTHOIIEHNIO». DTU JAHHbIE XOPOILIO COITACYIOTCA ¢ IpUBEeHHbIMU paHee aprymenTamu B. H. Jlapuna. A
MeTEOPUTHI, KaK 1 aCTePOU/bI, ABJIAIOTCA MIPOAYKTAMU IUIAHETHOI 9BOMIOLUM 1 ObUIN cpOpMMUPOBAHBI B ITy6OKUX Heppax. O6
3TOM CBUJIETENBCTBYIOT MIHepabl (O/IMBUH, IMPOKCEH, MHOT/IA a/IMa3), KOTOPbIe ABIAIOTCA NHAMKATOPaMy OOJbIINX ITyOVH
¢dbopmmpoBanus. AGCOMOTHOI (paHTa3Mel KaXXyTcsA HeKOTOpble IPelCcTaBAeHNs O BO3MOXKHOCTY CYHTe3a TaKUX MUHEPAJIOoB B
YCIOBUAX KOCMUYECKOTO BaKyyMa.

Boree no3nHime, a 3Ha4UT, 6011ee 060CHOBaHHbIE PyOexxyt HCTOpuM 3eM/yt GUKCUPYIOTCA /LA [1aIe0305, Me30305 U KaltH0304,
KOTOPBIE B T€OXPOHOJIOTMYECKOI LIKaIe JaTUpPyoTcs apamu. OHM Ofpasfe/AoTCs Ha Ieprofibl (KeMOpMit, OPFOBUK, CUIIYP I T.
1.). IToc/eH1e COCTOAT 13 3TI0X, KOTOPBIE, B CBOIO OYepe/ib, IOAPA3e/AI0TC Ha BeKa. Bce MHTepBasibl OTMEYeHHBIX ITOfIpasyiene-
HMIT 6a3VMPYIOTCA Ha ITaJIEOHTONOTYEeCKOM MaTtepuarte. [Ipofjo/bKUTeNbHOCTD MaIe030iICKO SpbI COCTABIAET OKOIO 290 MJTH JIeT,
Me3030JICKOI — 0KO/IO 190 M/IH /IeT, a Ha4a/Io COBPEMEHHOI KalfHO30JICKOIL laTNpyeTca 65 MIIH /ieT. B MHTepBasne yIOMAHYTHIX
ndp 190-290 MyTH 7IeT HepeaKo Ha3bIBAIOT IIPOJIO/DKMUTENBHOCTD TA/IAKTIYECKOTO TOfIa, BpeMst OffHOro obopora Hatert [amakTu-
k1. IIpofio/DKNTeIbHOCTD OT/Ie/IbHBIX IEPUOIOB B PaMKaX yIOMSAHYTHIX 910X cocTaB/sAeT oT 40 go 60 MitH et (puc. 5).

VimeroTcst myb6nMMKanMy, yBsA3bIBAIOIVE UIUTETBHOCTD HMEPUOJOB C MPOXOX/eHeM Hairelt COTHEYHOI CUCTeMBI depes
IIECTb PYKAaBOB TaJTaKTUKM «MileyHblit myTh» [14]. Ecu Hekylo ycpenHeHHYI0 MbpPy MPOXO/HKUTENLHOCTH TaaKTHYECKOTO
rofa pasfenuTb Ha MIecThb, Nomy4dnM 240 : 6 = 40 MIH ieT. ABTOp NyO/IMKalMu IoJaraeT, YTo KaTacTpodudeckyie COOBITIA Ha
Hallleil I/TaHeTe MIPOUCXOAAT TOITA, Korga 3eMs B cocTaBe COMTHEYHOI CHCTEMBI IIPOXOANT Yepe3 OfYH 13 PYKaBOB IaTaKTUKM,
HACBIIIEHHBIIT 00/I0MKaM1 KOMeT 1 acTeponsios. ITy6mmkariyst sacmy>xuBaeT BHUMAHN KaK OffHa U3 TUIIOTe3, OfHAKO K Hell Mo-
TYT OGBITD IIpebABIIEHDI Cepbe3Hble Bo3paxkeHns. ITo Bceil BepoaTHocTy, COMHEYHas CHCTEMa BpallaeTcsA BMeCTe C PyKaBaMIL,
a He JIBUTaeTCsl aBTOHOMHO B OTHOCHUTE/IbHO HENO/IBVDKHOM TalaKTUKe, YTO MCK/II0YaeT repecedenne sTux cnupaneit. Ceidac
OHa pacIonokeHa Mexy pykasamu Crpenbiia u ITepcest. A ganee unrara o tekcry caiita « Wonderful Planet», pasgen «Actpo-
HoMIsI»: «EduHcmeenHoe mecto, 20e CKOpocmu 36630 U CNUPATIbHBIX PYKABOB CO8NAOAION — IO MAK HA3bIBAEMbILL KOPOMALU-
OHHbLIL Kpye, U UMEHHO Ha HEM pacnonoxero Connue. s Semnu 51mo 06CmoAMenvCmeo 4pe3svbiuatino 6axHo, NOCKONbKY 6 CHUl-
PAnvbHBIX PYKABAX NPOUCX00SIM GYpHDLE NPOUeccl, 00pa3yioujue MOusHOe U3NLyueHue, 2youmenvHoe 07 6ce2o J#usoeo. M nuxakas
ammocepa e cmoena 6vi om Heeo 3augumumy. Ho nHawa nnanema cyujecmayem 6 CpaBHUTENIBHO CIIOKOITHOM MecTe [anmakTuku
U B TeUeHMe COTeH MIWITMOHOB (WM ke MULIUAPO08) fiem He no08epeanact 8030eiCneulo SMux KOCMUYECKUX Karmakau3mos.
Bo3moscHO, umeHHO n03momy Ha 3emie CM02a 3apOOUMbCS U COXPAHUMBCS HU3Hb». [J06aBUM TONBKO, YTO B PyKaBaX CKOHIIEH-
TPUPOBAHBIL, IPEXKJIe BCETO, 3Be3bl U I'a3bl C MCKTIOUNTEIbHO MaJIojl INIOTHOCTBIO (BO3MOXKHO TAKoKe 3araJlouHOe HEeBUIVMMOE
BellleCTBO — TeMHast MaTepusi). Hamndme TaM acTeponjoB 11 KOMeT BeCbMa IIPO6IeMATIIHO, U BPSI /I MOXKET ObITh JOKa3aHO
B O/IVDKAIIIIINE TOMIBL.

Jlns 6oree MeNKMX IOfpasyie/ieH NIt Te0XpOHOMIOTMYeCKOI Kbl (3TIOXY ¥ BeKa) He OTMeYaeTcs KaKo-1mbo CTpOroi -
KIMYHOCTH. VI3MeHeHMs OMOTHI B IIpefiefiax BeKa, HalpuMep, GUKCUPYIOTCA MIMPOKUM MHTEPBaJIOM B IIpefesiaX HeCKOIbKIX
MIWUIMOHOB JieT. KorHUTYBHAA peBomonys, NpyBefas K GOpMUPOBAHUIO COBPEMEHHOIO YeloBeKa, Iponsonuia 1,5-2,0 MiH
net Hasafl. ITo Bceil BEpOATHOCTH, CTPOTOil IMKIMYHOCTY T€OXPOHOMIOIMYECKOI MIKA/Ibl OXKUATh He IPUXOAMUTCA O MHOTUM
npyyrHaM. OffHa U3 HMX, HAalIpUMep, KPOeTCs B TOM, YTO M3MeHeHVe OMOThI MOYKeT ObITh 06YCTOBIEHO KaK BHEITHYMIU (KOCMM-
YeCKJMI), TaK Y BHYTPM3EMHBIMMU IPUYMHAMMA (M3BEPXKEHUAMMI CYIepPBYIKAHOB, MHBEPCUAMY MarHUTHOTO O U Jip.).

BoiBoALI

IToaBOfst NTOTM HAYYHBIX MCC/IEAOBAHNII MHOTOUYMCIIEHHBIX YYEHBIX B 00/IACTI KOCMUYECKIX OIIACHOCTENL, HeMb3sl He 00pa-
TUTb BHUMaHMe Ha MaTepyaabHOe eAMHCTBO OKPY>KAIOI[eTr0 Hac MMpa. IK30TUYECKIE VY CEHCAlMOHHbIE HAXO/IKM BO3HUKAIOT
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U3-TI0f [lepa XXYPHA/IUCTOB WK y$onoros-paHTacToB. brnsocts Gusnmuecknx 1 XMMUIECKUX XaPAKTEPUCTUK KOCMMIYECKIX
IpUILIENbIeB K X 3€MHBIM aHAJIOTaM CBUJETETbCTBYET O TOM, YTO OHU ABJIAITCA MPOAYKTOM B3PbIBa OJJHOI U3 T/IAaHET KaMeH-
HO TPyHnIibl, I HET HeO6XOJII/IMOCTI/I IIpeAIoaraTb VX NpMBHOC N3 MIPENEIOB JAaTbHETO KOCMOCA. Kak YK€ OTMe4a/10Ch BbIIIE,
110 Mepe oTHanenys or Co/lHIIA CYLIeCTByeT HeKas creludnka XMMIYeCKOro coCTaBa BelllecTBa. [oaToMy B c/iydae IpuBHOCa
KOMET 13 ya/leHHBIX TPAaHMYHBIX IIPEE/IOB ConHeuyHOI cucTeMbl (Kosery OopTa) TakKasd cneumbmka Morvia 651 6bITh 06Hapy>Ke-
Ha. B130CcTh BO3pacToB 06pasoBaHMsl, CXOACTBO XUMUIECKUX COCTABOB, IIPOCTPAHCTBEHHAs OI1130CTh K IIOSICY aCTEPOUIOB U
HEKOTOpble ApyTye OTMeUeHHble paHee apryMEHThI O[HO3HAYHO, Ha HAIll B3IVIAJ, CBUAETEIbCTBYIOT O TeHETUYECKOM ef[UHCTBE
acTepoNJIOB, KOMET I METEOPUTOB, 00pa3oBaHHBIX IIPY B3pbIBE OTCYTCTBYOLeil IaHeThl OasToH.

BoNBLIMHCTBO TeJI 0siCa aCTePOUIOB CETOHA COXPAHAIOT CBOE OTHOCUTENBHO CTAabIIbHOE IIOJIOKEHNe Ha CBOeT IIepBIY-
HOII opbuTe 1 0co60J1 yrpo3bl He IpefCcTaBIAlT. bonee Menkue 060MKY, yaereBmye K nepudepun COMTHEYHOI CUCTEMB,
10 BCem BEPOATHOCTH, 6I)UII/I 3aXBa4Y€HbI MOLIHBIM I'PAaBUTANVIOHHBIMU ITO/IAMU IOHI/ITepa n CaTypHa. O6IIOMKI/I, ynereBuine B
IIPOTUBOIIONIOKHYIO CTOPOHY, MEHSIV CBOU TPAEKTOPUI TI0f, BIMsIHMeM 6oree CTabbIX rpaBUTALMOHHBIX 1oftelt Mapca, 3emiu,
Benepsr, Mepkypus. [IBa foctatouno 60mpuinx obmomka ([eitmoc n @o6oc¢) cTamy cryTHUKaMy 6711Kaiiiero rpaBUTaliOHHO-
TO ICTOYHMKA — IJTaHeTbl Mapc. 3HauuTeabHasA YacTh U3 HMX Iajiajia Ha IVIAHEThbl M OCTaBM/IA C/Iefibl B BUJIe MHOTOUYMCTIEHHBIX
KpaTepos. B OT/IM4ne, HalIpnuMep, OT HyHI)I 49)078 MepKypI/m SCM}IH, 6)1ar0;[ap;1 CBOE Te0/TOTUYeCKOM AKTMBHOCTI, 3aTyIIE€BbIBA~
€T CBOIO JIPEBHIOI0 KPaTepUpPOBAHHOCTD. B Havase ceHTs16ps 2018 1. HefameKo OT 3eM/iu POTIETENM [{Ba aCTEPONU/IA, MHOXKECTBO
HAXOZIMTCSI Ha TTOfiIeTe. DTO peasbHble (PaKThI, KOTOPbIE PUKCUPYIOTCS BOOUMIO. A Befib I/IAHETA PACIIONOKEHA He BHYTPU OJHO-
ro 13 pyKaBoB [a/IaKTUKY ¢ MUPNIECKUMY KOMETaMH, KOTOPBIX HUKTO He CMOXKeT OOHAPY>KUTD Jake B OT[A/IEHHOM OyAyIeM.
MOo>HO MCKaTb KOCMIYeCKe YTPO3bl 3a pefieflaMyl Halllell 3Be3[JHOI CMCTeMbl, BK/II04as CIupanbHble pyKaBa [amakTuku, ofi-
HAKO He/b3s IPY 9TOM UTHOPUPOBATH PeabHbII II0SIC ACTePOUIOB, KOTOPDI PaKTU4eCcK ZOCTUTaeT OPOUTHI Halllel! ITAHE ThL.

B YIOMAHYTbBIX MaciTabax BPEMEHU U IIPOLECCOB, IMPOTEKAINX Ha 3eme u B KOCMOCE, 4€/I0B€YECKaA JXM3HDb TOJIBKO
MrHoBeHue. [109TOMy 3a CBOIO >KM3HD 4eJIOBEK MOXKET, HepPefIKO, He HabIoaTh HY OHOI I7100a/IbHOI KaTacTpodbl. XOTs Ceroi-
H, B 9II0XY [EPEIOJTHEHHOr0 MH(GOPMALMOHHOTO IPOCTPAHCTBA, IOKOOHOE YTBEPXK/EHIe YXOAUT B Ipouuioe. YesoBedecTBO
Ha4lMHA€T OCO3HAaBaTb aKTya/IbHYIO H606XOIH/IMOCTb TIOATOTOBKM K IOTE€HIIMA/IbHBIM KOCMNYECKNM YI'pO3aM. PaCCManI/IBaIOTCH
BO3MOXXHOCTH B3pbIBa aCTEPONIOB M KOMET B MOMEHT IOfjIeTa, KOPPeKUMM UX TPAaeKTOPUY, Ta3epPHOTO BO3JEIICTBUA U AP.
OpHako ycIiexa B 9TUX YPe3BBIYAIIHO CIOXKHBIX U TPYAOEMKIUX IIPOEKTaX MOXKHO HOOUTHCS TONBKO MPK 00befMHEHNN YCUIUI
BCET0 4eJIOBEYEeCKOro COOOIIeCTBa.
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Asteroids, comets and meteorites — products of the explosion
of the Phaethon planet

Stefan Grigor’evich PANYAK',
Sergey Antonovich DEGTYAREV”

Ural State Mining University, Ekaterinburg, Russia

Relevance of the work. The introduction of new tools into astronomical practice allowed us to see several the so-called “asteroids approaching
the Earth”, which actually pose a threat to humanity. The genetic nature of these cosmic bodies can be determined only by cumulative analysis of
astronomical and geological data.

Purpose of the work: comparison of the latest achievements of astronomical science in this area with the advances of planetary geology and
subsequent genetic configurations.

Research methodology. In this paper, the correct analysis of theories, hypotheses and assumptions existing in the mentioned subdisciplines using
mathematical modeling was carried out. On this basis, for example, inconsistency of the theory of the meteoritic origin of the Earth was proved, as
well as some other hypotheses as a result of a heavy-handed approach of astronomers and geologists to this issue.

Results. The combination of astronomical and geological data suggests that asteroids, comets and meteorites are a single genetic family formed as a
result of the explosion of the Phaethon planet at the site of the present asteroid belt. The debris of the equatorial regions of the planet (asteroids and
meteorites) were thrown mainly into the ecliptic plane of the solar system and produced the “Late Heavy Bombardment” 3.9 billion years ago. At the
same time, the polar “caps” of the frozen gases of the planet flew away in a plane perpendicular to the ecliptic plane and formed comets. The causes
of the explosion are linked to the modern concept of the “hydride” Earth model by V. N. Larin.

Conclusions The material composition of meteorites, asteroids and comets does not differ from the deep-seated rocks of the Earth. Thus, they are a
product of planetary evolution, and not the planet’s industrial mineral. In all likelihood, global perturbations that are fixed by significant reductions in
the biota of the Earth do not depend on the movement of the Solar system through the spirals of our Galaxy. According to modern astronomical data,
the Solar System is located between two Perseus arms and rotates synchronously with them. Humanity begin to realize the urgent need to prepare for
potential space threats. The possibilities of the explosion of asteroids and comets at the moment of approach, the correction of their trajectory, laser
exposure, etc. are considered. However, success in these extremely complicated and time-consuming projects can only be achieved by combining
the efforts of the entire human community.

Keywords: asteroids, meteorites, comets, space disaster, geochronological scale, the early evolution of the Earth.
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