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Beenenne

Bonee cra ner He AalOT MOKOS YYCHBIM, CHENMATNCTaM M SHTY3HacTaM
camas TpaHIWO3Has KOCMHYECKas KaracTpoda Ha NaMATH 4YeJOBEUEeCTBa,
cnyauBmiasics B Cubupu B paiione [lomkamennas TyHrycka, m3BecTHas IOJ
Ha3BaHHEM «maneHue TyHrycckoro mereopura». IIpaBaa, Takoe Ha3BaHHEM HE
COBCEM BEpHOE, TaK KaK METCOPHUTOM HA3bIBAIOT KOCMHYECKOE TEJO, BHINABIIICE
Ha 3eMJII0 TIOCie TI0JieTa B arMocdepe, a B JaHHOM CIydae IMOKa HUKAKOTO
MeTeopHTa B paiioHe KaTacTpo(bl Mo opHIMaTbLHON Bepcuu He 0OHapykeHo. B
TOKE BpeMsl, 3a UCTEKIINH Mepuo ObIJIO TPOBEACHBI, B OCHOBHOM COBETCKHMHU
u poccuiickuMu HCCIIeI0BATEIIMH, MaciuTaOHbIe HCCIIeIOBaHUS
MIPOM3OILEIIEro COOBITHS U paiioHa KatacTpodbl, Oy1arogapsi KOTOpPbIM KapTHHA
KaTacTpodbl BO MHOTOM IPOSICHUIIACH, & TaKXKe OBbLIM CIENIaHbl Ps CEPhE3HBIX
OTKpPBITUH.

He BbI3bIBaeT HM Kakux coMHeHHH, uyto yrpoM 30 wutoHs 1908 r. B
atMocdepy 3emun Bropriock TyHrycckoe kocmmdeckoe teno (TKT), 3akoHuuB
CBOH TMOJET TPaHAMO3HBIM B3pPHIBOM. bomnbmioll 00BEM NPOBEAECHHBIX
HCCIIEOBATEIbCKUX pPadOT TMO3BOJIMI OINPEACIUTh OCHOBHBIE ITapaMeTphl
B3pbIBA M €ro IMOCJIEACTBHH Uil paiioHa KaracTpodbl, aTMocdepbl u
koHTHHeHTa. [lomet u B3peIB TKT compoBonaancs CUIBHBIMH BO3AYIIHBIMU
yIapHBIMH BOJTHAMHM, CBETOBBIM H 3JIE€KTPOMArHUTHBIM UMITyJIbcoM. B3peiB TKT
Ipous3omiel B KOHIE TpaekTopuu Ha BbicoTe ~10 KM, BCIeACTBHE
KBA3MMHIOBEHHOTO paspylleHHs Tena. YTon HakigoHa Tpaekropun 15-40°,
asumyT tpaekropun 99-137°. ckopocTh MeTeopona Ha Bxoge B arMochepy 31
kM/cek. Macca mereopouna 1 muH. ToHH, auamerp 100 m. IIpoucxoxkneHue
METeopousia — AHEBHOM MeTeOpHBIH MOTOK B —Taypun, KOMETHO—METEOPHOTO
KOMIUIEKCa KOMeThl JHKe [4].

Caeapl kaTacTpodbl

1. B pesynbrare B3pbIBa B paiioHe KaTacTpo(dbl 00pa3oBascs TpaHANO3HBINA
paauanbpHBI BbIBaM Jjeca Iuiomanpio 2150 kB. KM, NpuYeM B IUIAHE OH UMEI
¢dopmy 06abouku. I[IpomcxokmeHume Takoil (opMBI BEIBala OOBACHICTCS
BO3ZICWCTBHEM Ha JIECHOH MAacCHB MOIIHBIX B3PBIBHBIX M OaJUIMCTHYECKUX
yIapHbIX BOJIH. 2. Y IapHbIe BOJIHBI BBI3BAJIHM HE TOJILKO OIPOMHBIH JIECOTIOBAI,
HO W CIPOBOLMPOBAJIM HEOOJbIIOE 3eMIIeTpsiCeHHe, 3aUMKCUPOBAHHOE
ceiicMoctanimsamu Mpkyrcka u Wensl. 3. Bo3mymHas ynapHas BosiHa Obuia
3a()MKCHpOBaHa IIECTHA/IIATHIMH CHOMPCKUMHU METEOCTaHIIMAMH, a TAK)Ke B
I'epmanuu, Aurnuu, lanuu, Uene u ap.
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4. CBeTOBOW HMMITYJIEC BBI3BAJI OJKET KPOH M CTBOJOB AEPEBHEB, UTO SIBIIJIOCH
MIPUYMHOIN BO3HMKHOBEHUS JIECHOTO IOKapa. 5. DJIEKTPOMAarHUTHBIH UMITYJIbC,
3auKcupoBaHHBIH  VIpKyTCKOM ~ MarHMTHOH W METEOpOJIOTHYECKON
naboparopueil, BbI3BaJ  YETHIPEXYacOBOE T'€OMarHUTHOE  BO3MYIICHHUE.
Hcrounnkom wuHQpOpManuy IO JaHHOMY pasjelly HOCIHYXHIM KHUTH B.A.
Bponmmna [3] u H.B. BacunbseBa [4]. 6. IlocnekaractpodHoe aHOMAaIBHOE
CBCUCHNWE HOYHOTO Heba HaJ 3amagHoil 4acTeio EBpoa3maTckoro KOHTHHEHTa,
M0-BHIMMOMY, CBSI3aHO C BBIOPOCOM NpOIyKTOB abmaun ¢ noBepxHocTH KT Bo
BpeMsI €ro ImpojieTa B CaMBIX BEpXHUX ciosix armocdeps! [10], uTo moxer
BEI3BaTh cOOIf B paboTe HU3KOOPOWTANBHBIX CIIyTHHKOB 3emu. 7. Ilomumo
JBYX TOpaXaroIux (pakTopoB — ynapHas BOJHA W CBETOBOW MMITYJIEC — OBUI
BBIABIICH TPETHH (hakTOp — 00JIAKO SANOBUTHIX T'a30B, MOCIEICTBUE BO3ICHCTBHSA
kotoporo Ha Qayny oOHapyxun JI.A. Kymuk. Hecmotpst Ha mpoumienme c
MoMeHTa mazeHuss 20 JieT, OH C YAUBJIECHHEM OOHApYXWJ, YTO B paloHe
KaTacTpo(dbl NOYTH MOJIHOCTHIO OTCYTCTBOBAJIH KUBOTHBIC U MTHILBI, IIPH 3TOM
“mpuieraronue paioHbl OyKBaJIbHO KHIIENIN XU3HBIO . BBIJIO OBl €cTECTBEHHO
0KHJIATh, yTO 20 JIET - CPOK BIIOJHE AOCTATOUHBIH JUI BOCCTAHOBJICHUS (DayHHbl,
BUAMMO U3 TpyHTa BCE e€IIe HE BBIBETPIIINCH sAA0BUTHIE Ta3bl. llo
YTBEpKICHISIM HBEHKOB, y HUX B paifoHe KatacTpodsl morubmm oxoio 1500
osieHelt [9]. Bpsa u MOXKHO mojaraTh, 4TO TOJIBKO yIAapHbIE BOJIHBI M CBETOBOM
HMITYJIbC MOTJIM BBI3BaTh MAacCOBYIO THOENb OJEHEH, BEpOsITHEE BCE OHH OBLIH
orpaBieHsl. 8. OOHapy)XeHO eme OIHO sBJICHHE: IajeHue TyHryccKoro
METEOpHTa BBI3BAIO YKOPEHHBIH pocT pacturenbHOCTH. 9. [lpuas B 1927 . B
snuueHTp karactpodsl, JLA. Kynuk ¢ yauBieHueM OOHapy»KHJI MHOXKECTBO
CBEXKHUX BOPOHOK auMmeTpoMm oT 10 mo 15 MeTpoB, KOTOphIE OH TPUHSI 3a
MeTeopHuTHbIe Kparepbl. OJTHAKO, TUTaHHYeCKas paboTa MO PACKONKE KPYITHOM
CycnoBcKoi BOPOHKH ITOKa3ajia IMOJHOE OTCYTCTBHE KaKMX-THOO0 KOCMHYECKHX
o0bekToB. [locnenyromye HCClieIOBaHMsl BOPOHOK TAaKKe HE BBISIBHIM B HHUX
METEOPUTHOTO BEIIeCTBA M TMO3TOMY UX CTajld CYUTAaTh KapCTOBBIMU
oOpaszoBanusamu. Ho yxe B Hamie Bpemst IoJ] pyKoBoJICTBOM B.A. AnekceeBa B
2009 r. OBUIM TIPOBEACHHI TeopajgapHblE HCCIEAOBaHUSA 13 BOPOHOK.
W3mepenus, xak u npeanonaran JI.A.Kynuk, NOATBEpAMIM WX HMMIIAKTHOE
npoucxoxaeHue [1], OTor BeIBOA KpallHE BaKE€H JUIl NMOHUMAHUSA MEXaHHU3Ma
paspylieHuss B aTMocepe MeTeopouga M BBIPAOOTKM METOIMKH ITOMCKA
BemecTBa yaapHuka. 10.  HempepbiBHBIH IOMCK BBINIABIIETO BEIECTBA
TyHTrycCKOTO MeTeopHTa, MPEIIPUHATHI B KJIACCHYECKOM IPEICTABICHHH O
MeTeopuTax, moreprnen noiHoe ¢uacko. C MO3UIUN KOMETHON METEOPUTHUKH,
HECMOTpPS Ha MH3EPHBI 00bEM IOMCKOBBIX PabOT, KOMETHOE BEIIECTBO ObLIO
00HapyKEHO B BHJIE OCKOJIKOB, YUCTO KOCMHYECKUX YaCTHIl U CTPUMEPIIIACOB,
KpOME TOrO THOSBHJIACH BO3MOXHOCTH IIPEACTaBUTH OONMK TyHTryccKoro
MeTeopuTa  ero BajoBbIi coctas [20, 22, 23, 25, 27, 30, 31].

He BbI3bIBacT COMHEHHMH, YTO COOBITHS aHaJOTHUHBIE TyHTycCKOMY
MaJICHAI0 TPOMCXOJIWIN M paHee, W He Toiabko Ha 3emie. [lompoOyem
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MOMBITATECSI OOBSICHUTh HEKOTOPBIE U3 HUX, UCTIONB3Ys JaHHbIE, TOJYICHHbIC B
pe3ynbTare uccieaoBaHuil TyHIyCCKOro METeopuTa.
Bo3mosknbie anasiorn TyHrycckoii katacTpodbl

Mapc.  Ilpoucxorcoenue Ouxomomuu. Jloxnan T1oa  Ha3BaHUEM
«MapcuaHckuii BapuaHT TyHrycckoil katactpodbl» ObUI TIpeiCTaBieH Ha
koH(pepeHumu «Oxkono3eMHast acTpoHomusi», T. Tepckonm, 2003 r. [14].
AHAJIOTHYHBIC TI0 COAEP)KAHUIO CTaThM OBUTH TpezacTaBieHsl Ha 38-M u 40-M
pOCCHICKO-aMEPUKAaHCKUM ~ MHKpocuMmo3uyMax Bepranckuii-bpayn u B
HAyIHO-TIONYJISIPHOM kypHaie «TexHuka-momomex» [18].

B pesymbraTe momWCKa ClleZioB, aHAJOTHYHBIX TyHTycckod 6abouku Ha
MOBEPXHOCTH Mapca, Ha OCHOBE aHanm3a Makpopenbeda MapCHaHCKOH
MOBEPXHOCTH TaKOH cnex OBUI HAifleH, HO B HECOM3MEPUMO OoJbIIeM
Macmrabe. OOHapyXeHO, YTO IUIaH CEBEpHOMl MapCHaHCKOW JAenpeccuu
OTJaJeHHO HaroMHuHaIT TyHrycckyro 6abouky. [IpuBeneHbl 1oKa3aTenbCTBa,
yro Mapc Ha MOMEHT KaracTpo(bl HUME]T MOUIHYIO HEpBHYHYIO aTtMocdepy
(MITA), B xotopoii Ha BbicoTe 2500 kM, 000HO TyHrycckOMy METEOpHTY,
B30PBAJIOCH KPYNHOE Teno. B3phIBHEIE M OalIMCTHUECKUE yJapHBIE BOJHEL,
pacrpoctpansisick B atMmocdepe, IOCTHITIM MOBEPXHOCTH, 4YTO HPHUBEIO K
MOHIDKCHNIO yPOBHS penbeda M €ro IOJHOMY paspymeHuto. | paHuna
JETIPECCHH TITABHO TEPEXOAUT OT POBHOW MOBEPXHOCTH K KpaTepHpOBAaHHBIM
o0macTssM  I0)KHOTO MOJyIIapust C TEpBOHAYANBHBIM  penbedoM, UYTO
00ycIaBIMBaeTCsl MOCTENEHHBIM OCIA0JICHNEM YAApHBIX BOJH. OJTOT IOBOJ
BBINIAANT OoJiee yOeTUTENbHBIM, YeM B HanOOJIee PacipOCTPaHEHHON IMITOTE3¢
0 TIPOUCXOXKACHHUU IUXOTOMHM Mapca B pe3yibTaTe €ro CTOJIKHOBEHHUS C
KPYIIHBIM TeJla - TPaHUIA JIEIPECCUU A0JIKHA BEITNIICTh COBEPIIEHHO HHAYE.

OnHako HEOOXOAMMO OBLIO OOBSICHUTH, KaKMM 00pa3oM Mapc mpuobpen
MIIA u motepsin ee? C 3TOH 1enpio ObUT pa3paboTaH MaJIONPOTHBOPCUUBBIN
cueHapuii 00pa3oBaHUs COMHEUHBIX TuaHeT [15], BoT ero kpatkoe conepkanue:
mporiecc akkperuyu Mapca u 3eMiIi U3 IPOTOMIIAHETHOTO 00JIaKa MPOUCXOIUII B
YCIOBUSIX HHM3KHMX TEeMIIepaTyp, 4YTO TIIO3BOJIMJIO 3apofblliaM  IUTAaHET
o03aBectrick MIIA, T.e. cTarh IUIaHeTaMHU-TUTaHTaMu. [IpuoOpereHme
IUTAaHETaMH BpaIaTeIbHBIX MOMEHTOB M CITyTHHKOB CBSI3BIBACTCS C HAINYHEM Y
Hux MITA. Tlocne BO3ZHMKHOBEHHS MHTEHCHBHOTO 3BE3/IHOI'O BETpa MOJIOJIOTO
ConHnla MpOM30LIIO pa3jelieHne IUIAHETHOW CHCTeMbl Ha IUIAHEThl 3€MHOU
TPYIIEL ¥ IJIAHEeTHI-THTaHTHL, TIpH 3ToM MITA Mapca u 3emiu Obla yTEpsHEL.
Bonee 6amskoe pacnonoxenne Kk ComHily Mepkypust u Benepbl He 03BONHIO
uM o63aBectrch MIIA, dro SBWIOCH NPHUYMHON, OTCYTCTBYA Yy HHX
BpamaTeIbHBIX MOMEHTOB M CIYTHHKOB. Mapc u 3emyis He NOABEpriach
MIOJTHOMY PACIUIABICHUIO, TaK KaK DHEPTHsl aKKPEIMM BBIJENATACH B BEPXHHUX
cnosx MITA u cpa3dy m3nydanach B OKpyKarolee NpocTpancTBo. He oGnanas
TEKTOHUYECKO aKTUBHOCTHIO M MHTEHCUBHBIMH aTMOC(EPHBIMH MPOIECCaMH,
CBOMCTBEHHBIMU 3eMile, a, TaKkKe, He uMess Mopei, Mapc B 3HaUUTENbHON
Mepe COXpaHWJ CBOM MepBO3JaHHBIN BHJ. 3a UCTEKIINE MUIUIMAPIBI JIET €ro
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MOBEPXHOCTHBIE CJIOM, B OCHOBHOM HACHITHOTO THIA, HACHIIIAINCH
BBINIABIIUMH OCKOJIKAMU aCTEPOMIOB, KOMET M APYIMX OOBEKTOB: HarpHuMep,
OTXO/I0OB BHE3EMHBIX IMBWIM3ALMN WIM ClIeaoB ux npeObBanus. s
IpoBeAEHUs HccienoBaHuil Mapca ¢ IeIpl0  MOHCKa BEIIECTBEHHBIX
JIOKa3aTeNbCTB, YKa3bIBAIOIIMX Ha HAIWYWMe B NpouuioM y maHetsl MIIA,
CJIEZIOB BO3JICHCTBHMS Ha TBEPAYIO HOBEPXHOCTb IUIAHETH KaTaCTPO(MUUECKUX
YZApHBIX BOJIH M HAJIW9IHUA OTXOAOB BHE3EMHBIX LUBHWIM3ALUA WM CIEIOB HX
IpeObIBaHUsT Ha IUIAHETE, COCTABJIEHAa CIENualbHas MporpamMma ¢ UYETKO
0603HaueHHBIMU Liessmu [16, 18].

Cepoue Ilnymona. Ha cumvkax [lryTOHa, TONYyYeHHBIM C ITOMOIIBIO
MeXIulaHeTHOW aBToMatuueckod craHuun HACA “HoBble TOpHU30HTHL,
BceoOIIee BHUMaHHUE MPUBJICKIO OONBIIOE CBEeTIIOe 0Opa3oBaHUE (IEMpPeccHs)
Ha TOBEPXHOCTH IUIAHETHI, uUMerolee (GopMy cepaua mupuHod 1590 kM.
Kakux-nubo mnpuemiaeMbIx HIEH O MPOUCXOXKAEGHHH “‘cepAna” IOKa He
npeasaokeHo. BriojHe MoHATHO, YTO caMo 1o cede 3To 00pa3oBaHKE HE MOTIIO
MOSIBUTHCS Ha IUtaHere. IlepBoe, 4To cpasy MpUXOIUT Ha yM, a HE HMeEeT JU
“cepaue” TyXKe TPUPOJYy MPOUCXOXKIEHHS, YTO U TYHTYCCKUH JecomoBa?
OpHaKo I TaKOTO BBIBOJIA HEOOXOAMMO JIOMYCTUTh, YTOOBI ILmyTOH, Tarke
Kak 1 Mapc uMen B INPOLUIOM BHYIIWTENBHYIO IEPBHYHYIO aTtMmocdepy, B
KOTOPYIO BTOPrcsl KPYNHBIN yAapHHUK, HOPOAUBIINHA MOIIHBIC YAApHBIC BOJHEI,
a WX BO3/ICHCTBUE HAa TIOBEPXHOCTD IUIAHETHI IPUBETIO K MOSBICHHIO JCTIPECCHHU.
ITpoBeneHHbIE HCCIIENOBAHMUS TAKOTO CIeHapHus oOpaszoBanus cepaua Ilryrona
MOKa3any, 4YTO B MepHox, koraa IImyToH MMen Bce €Imie BHYNIMTEIBHYIO
atMocgepy, KpyIHbIi yIapHUK Ha BbICOTE ~415 KM Bolllen B e BEpXHHUE CJIOU U
npouien cBod myte B arMoctepe mmHHOM ~900 kM. [Ipu mponere armocheps
yIapHUK TeHepHUPOBAT CIJIbHBIC yJapHble OaNIUCTUYECKHE BOJIHEI,
BO3ZICHCTBHE KOTOPHIX HAa IOBEPXHOCTh, KaKk W Ha Mapce, NpHBEIO K
nosiBJIeHHIO Jenpeccur. [1o popme KpbiibeB “0a00uKkn’” MOKHO TPEINOIOKHUTS,
YTO YAApHHUK OBUI JOBOJBHO MPOYHBIM M Pa3pyLIaiCsl paBHOMEPHO MOYTH Ha
BceM Myt [MHOM ~ 900 KM, M JMIIb B KOHUE TPAaEeKTOpUHU, €ro
SHEPrOBBIJENICHNE JOBOJIBHO PE3KO YIAlo, BUAUMO H3-3a MOTEPH CKOPOCTH U
Macchl. Takoe ToBeJieHHe yJapHUKA MOKET TaKKe yKa3bIBaTh HA €ro MOJIOTYI0
TpaekTopuio. BriogHe Bo3MoXHO, uro He Oyap y IlimyToHa Ha 3TOT MOMEHT
aTMOoc(epsl, YIapHUK MPOJIETET MUMO IUIaHETHI [26].

Ilpoucxoscoenue noneii  pacceanus mexKmumoe. Haubonee
MIEPCIEKTHBHAS THUIIOTE3a KOCMHUYECKOTO TIPOMCXOXKICHUS TEKTHTOB - HX
KOMeTHas joctaBka Ha 3emito [11]. ['mnore3a Hamuia cBoe pa3BUTHE B Tpylax
O.I1. N3oxa Ha OCHOBE JAETANbHOTO HM3YYEHHUS TEKTUTOB-WHIOIIMHUTOB [7].
IIpoucxoxkaeHne WHAMBHUIAYANbHBIX TIIOJIEH paccesHUs TEKTHTOB MOXKHO
OOBSICHUTh HMX BBIMAJCHUEM B pe3yibTaTe B3pbiBa B arMocdepe o06I0MKa
KOMETHOro siipa, Hamojobue TyHrycckoro wmereopurta. Ecim mereopoun
BXO/WI B aTMocdepy Mo KPYThIM yTJIOM, TO TOJI€ pacCesiHUsl TEKTHUTOB OyneT
HNMETh KOHIIEHTPHYECKOe CTpoeHue. B nporiecce paspymienus tena B atmocepe
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Ha 00pa3oBaBIIUiicS POl OOJIOMKOB AEUCTBYET M30BITOYHOE TAaBIICHHE ra30B U
1apoB, HaIlpaBJIEHHOE OT LIEHTPa B3PbIBA, YTO NPUBOAUT K OOKOBOMY paslieTy
9JIEMEHTOB posi. BriosHe MOHATHO, YeM Jierde OCKOJIOK, TeM Ooliblliee OOKOBOE
ycKopeHHe OH moiy4daeT. M HaoOopot, Oonee TspKenble KYCKH B CHIIy CBOEH
OoJbILIC MHEPLUH ABWKEHUSI CTPEMSTCS K LIEHTPY NEPEeceueHus] TPaeKTOpUU
OCHOBHOTO Tela C TNoBepxHOcThio 3emiu. Ilpu mosorumx yrmax Bxoaa
MeTeopouza B arMocdepy €ro paspylleHHE IPOHCXOAWT Ha Oosee
MPOTSHKEHHBIX yIaCTKaX TPACKTOPHH, YTO NPUBOAMT K BBIMAJICHUIO OOJIOMKOB B
BU/IE IIUPOKHX MoJoc. PacronoxeHne MHOXKECTBAa MOJEH paccesHHSA BAOIb
Oyru OonmbImIOro Kpyra B ABCTpasio-A3HATCKOM TIOSICE, MOXHO OOBSCHHTH
MaJICHHEM PpOsi KOMETHBIX OOJOMKOB, IEPBOHAYAJIBHO pACIIOJOXKEHHBIX Ha
opbute apyr 3a apyrom, Hanogobue kometsl Lllymeiikep-Jlesu-9 [11].

Moxenoaco-/lapo. Oxono 1700 r. g0 H. 3. MOTUO, MPUYEM BHE3AIHO,
caMblii NPOJBHUHYTBIA IOpPOJ IpavHAUNCKOM uuBuin3zauuu. IIpoBeneHHbIE
apXxeoJIoTH4ecKHe MCCIEOBAHUS PYHUH ropoja MOKa3aly, 9YTO B 3MHUIEHTPE BCE
CTPOEHHSI CMETECHBI KAKUM-TO IIKBAJIOM, K EpUpEPHH pa3pyLICHHUs TIOCTETIEHHO
yMmeHbliatorcs. Haubosee coXpaHWIMCh OKpawuHHBIE CTPOEHHsS. ApXEoJord
BCIOJIy HaXOIWJIHM TPYIIBl CKEJIETOB, CO3/1aBajlioCch BIEYATICHHE, YTO JIIOAU
XOAWIN TIO YJIWIAM W YyMEpJH BHE3arHO. B ofHOM W3 NOMOB ObIIM HaICHBI
CKEJICTHI TPHHAALATH B3POCIBIX U OAHOTO pebeHka. Jltoan He Oblm yOuTsl Miu
orpabieHsl, epe]] THOeNBI0 OHU CHIETH U YTO-TO €JIU U3 MUCOK. CTEHBI JOMOB
ObUTH OIUIAaBJIEHBI, M Cpely OOIOMKOB Be3Je HaOMIOJANHCh IUIACTHI 3€JICHOTO
cTekIa. AHamu3 oOpas3loB CTEKJIA MMOKa3al, YTO IUIABJICHWE TPYHTa W KHpIHMYa
npouzonuio npu Ttemmeparype 1400-1500 °C B MOMEHT HMHTEHCHBHOTO
KpaTKOBPEMEHHOI'O BO3ACUCTBUS MCTOYHMKAa Terula. (Cxoxee OINMCaHHE
MOCTENCTBUMA SJepHBIX B3pBIBOB B Xwupocume u Haracaku mnoOynunu
HCClieIoBaTeNIe MPEeAnoNoXKuTh, 4yTo U MoxeHmxo-Jlapo Takxke moaBeprcs
snepHoi arake. HecMoTps Ha MallOBEpOSATHOCTh TaKOTO COOBITHS M 3a
HEMMEHHUEM JIy4IINX MpeJIoKEeHUH, THIIoTe3a SIePHOTO YHUYTOKEHHUS ropoja
MOJTY4YMJIA ITUPOKYIO N3BECTHOCTD.

W B nanHOM ciyyae onsiTh Ha BBIPYYKY MOMKET CHOBa NpuiTH TyHrycckuit
Meteoput. HecMoTpst Ha Mairyto BEpOSTHOCTB, BCE )K€ MOKHO II0JIaraTh, 3/1€Ch
MIPOM30IIIA KOCMHYEcKass KaracTpoda, cXoxkas ¢ HaJeHneM TyHIyccKoro
MereopuTa. B3peB KocMHYeckoro o0bekTa, Takke Kak M Ha TyHrycke
mpousomienn B arMocepe Ha HEKOTOpoil BeicoTe [19]. B3pelB ObLT TOpazmo
OoJiee MOIIHBIM, Ha YTO YKa3bIBAIOT CHJIBbHBIC Pa3pyLICHHUsI B €ro AMULECHTPE U
COMPOBOXKIAJICS  OYEeHb  BBICOKMMH  TeMmmepaTypamu. [lng  OpicTporo
pacmyiaByieHHs KUPITHUeil U IIecka Temreparypa B 00beMe B3phIBa JIOJDKHA OBITH
e menee 2000 °C. Takue TeMIepaTypbl BIOJHE PEabHBI IPH KPYTHIX Yriax
BXOJIa yJapHUKa B arMoc(epy C BBICOKMMH CKOPOCTSIMH, KOTOpBIE MOTYT
nocturath 72 kMm/c.  Karactpoda mnpowusonnia BHE3AmHO, YTO BBI3BAJIO
MTHOBEHHYIO CMEpTh OOBIBaTeNel Ha MecTe MX HaxoxkaeHus. [lopakarommmu
(akTopaMu MoOIJIM OBITH yJapHbIE BOJIHBI, CBETOBOW HMIIyJbC M IOTOK
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packanieHHbIX ra3oB. [IpuamHOM Trbenn nroneil, HaXOMAMUXCS B AOMaX MOTJIH
CTaTh SJOBUTHIE Ta3bl. BronHe BO3MOXXHO, YTO aHAJIOTMYHBIE COOBITHS
IPOUCXOAWIN M B JpYruX paioHax 3eMiHd, Ha 4YTO YyKa3blBaeT IMECOK,
NPEBPAaTHBLIMICS B 3€JIEHYI0 CTEKJIOBHIHYIO Maccy, OOHapyKeHHBIH B
nycteiHsax ['o6u, Caxapel, Hero-Mekcuko u B paiione o3epa JIoOHOp, Tae HET
CJIEIOB KaKMX-THOO JOMCTOPHYECKHX NOCTpoek. Temmeparypa, HeoOXoaumas
JUIsL TIPEBPAIICHUS MIECKa B CTEKJIO, HA 3€MJIE €CTECTBEHHBIM 00pa3oM Hayke
1oKa HeusBecTHa. U Bce e, KOCMOTEHHBIM BapHUaHT pa3pylieHus MOXeHIkKo-
Hapo, HecMOTpss Ha MAalyl0 BEpOSTHOCTb COOBITHS, CMOTpPHTCA Oolee
yOennTenbHO, YeM THUIOTEe3a SICPHOTO B3phIBA, A yJYHTHIBAs, 9TO Ha MeECTE
KaTacTpodbl ObTM OOHApPYXEHBI KOMETHBIE METEOPUTHI — TEKTHTHI, SBISCTCS
JOTIOJTHUTENEHBIM Han0oJee BECOMBIM apIyMEHTOM B IOJIb3Y B3pBIBA, TOJOOHO
TyHrycckOMy METEOpuTy, HaJ TOpPOAOM KOMETHOro obOyioMka. YToOb
MOCTaBUTh TOYKY B mpobOieme rubenu Moxenmko-Jlapo nocratouno Oyzner
OTpENeINTh PAAUOJIOTHUECKUN BO3pacT TEeKTUTOB. Ecimum oH Oyner paBeH
MHOTHM ThICSIYaM U JJa’ke€ MIJIJTMOHAM JIET, TO MOKHO C TIOJTHOM YBEPEHHOCTHIO
NPUHSTH KOMETHBIH BapuaHT KatacTpodsl. Eciu n3 natel karactpodsl BEYECTh
BO3PACT TEKTUTOB, TO MBI TIOJIyYHM JATy POXKICHUS KOMETHI, 00JIOMOK KOTOPOH
YHHYTOXHII TOPOJI.

Ioscap ¢ Hukazo. 8 oxrsa0ps 1871r. B Umkaro, HayaBIIWICS MOXKap
MIOJTHOCTBIO YHHUTOXXMII Topol. KpoMe Toro, 0THOBPEMEHHO 3aropenuch jeca u
mpepun B mratax MwmuwraH, BuckoncuH, HeOpacka, Kamzac, Wummana u
npyrux. OOBSICHATH ATO KaKOW-THOO CIyYafHOCTBIO — HEBO3MOXKHO. Kpome
TOrO, yXe 3a ropogoM Yukaro, rae moxap OTCYTCTBOBaJI, ObLIM OOHApYKEHBI
cOoTHH TpynoB. Ozex/ia Ha HUX He ObUla MOBPEX/CHA, HA TeJlaX OTCYTCTBOBAIU
oxord. Haxomwnu moruOmmMxX HE TOJIBKO JIIOJICH, HO U JKUBOTHBIX. B
JOKYMEHTaX OJHOTO M3 IOCTPAJaBIIMX TOPOJIOB, PACIONOKEHHBIX DPAJIOM C
Yukaro, 6su10 HammcaHo: «Kak Ha Comom u I'omMoppy, OrOHB magain J0XKIEM.
[TooOHO NeTAMUM U3 TOoXKapa TOJIOBHSM, MMafajlid OTHEHHbIE KaMHH Ha JIIOJIEH,
TIEIIIKOM, Ha JIOIIAaAsAX W B ITOBO3KAX ITBITABIIMXCA OexkaTh 3 xaocay». Mccnenys
9T (aKTH, aMEepHUKAaHCKUH ydeHBIH B. UeMOepiieH mpuimien K BBIBOIY, YTO
3/1eCh MPOM3OIUIO TaJeHNEe KOMETHBIX OOJIOMKOB KOMETHI BHenbl, BbI3BaBIIMX
MOXapbl W OTpaBlE€HHE Joeli W IKMBOTHBIX. [IpuBelNeHHBIE NpPUMEPHI
MIOKAa3bIBAIOT, YTO HA 3E€MIIIO CIIOPaJMUYECKH BBINAIAIOT UIOTHBIC PO KOMETHBIX
o0momkoB. B cBoe Bpems actpoHoMm B.A. BpoHIITSH, npoaHann3upoBaB JaHHbIE
[0 MHOTOYHMCJICHHBIM HAOJIOJEHUSIM  TIOJIETOB B3pBIBAIOIIUXCS OOJIMIOB,
MpUIIeT K BBIBOAY, YTO Oomuasl OBUIM TOPOXKIACHBI TeIaMH C Majlod
MIPOYHOCTBIO, BEPOATHO KOMETHBIMH OOJOMKaMH. JTOT BBIBOX OH
pacnpocTpaHul U Ha TyHI'yCCKUI METEOPUT.

Ilepesan /[amnoea. Taitna IlepeBana J[sa1510Ba cunTaeTcss OJHOM M3 CaMbIX
JKYTKUX M 3arajiouHbix npowucmectBuil 20 Beka. 1 despans 2019 roga Oyner
poBHO 60 JeT, KaK CIy4HiIach rUOeIb TPyMITbl TYPUCTOB NPH HE BBISICHEHHBIX 710
cux mop obcrosiTenscTBax.  IlpoBexeH OonbmIoi 00bEM HCCIEeNOBAaHMN
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CITyYHBILETOCS, BEIABHHYTO WHOTO BEPCHUil, IBITAIOIINXCS OOBSICHUTD TPAreAuio,
HO IPUEMJIEMOTO OTBETa Tak, U He MoJydeHo. Buaumo 3aeck Npou3o0Iio uTo-
TO, U3 psAAa BOH BeIxoxsmiee [2]. Ho mpekpamiaTe NOMCK HUCTHHBI HE CTOMT,
PYKOBOACTBYSICh Ipu 3ToM npuHIUIOM «Yyzmec Ha cBere He ObIBaeT!».
Hanpumep, mereoputHas Bepcusi [24], pazpaboTaHHash HAa OCHOBE IOJIOKEHUI
KOMETHOM MeTeopuTHKH [28] 1 HaydHBIX AaHHBIX IO TyHTycCKOMY METEOpUTY
BBITVIIANT MHOTOOOEIIaomel. BoT kak MOXXHO NPEACTaBUTH IIEMb TPArHIECKUX
coOBITHII C TIO3MIHK METeOpHUTHOH Bepcuu. M3BecTHO, uTo Tpymma JlgrioBa
OCTaHOBMJIACH Ha HOWJIET Ha CKJIOHE Topsl OpPTOTEH M MPUrOTOBMWIACH K CHY. 1
BIPYT, HEOXHIAHHO, pa3pe3aB MaNaTKy, BCe 9 HYEIOBEK Cpa3y BbIOSKAIN
MOJTypa3AeThle Ha MOPO3 M CTAaIHM CIIyCKaThCsl C TOPBl B CTOPOHY Jieca.
IToHATHO, YTO TOJNBKO CHIJIBHBIM HMCIYT MOT CIIPOBOLMPOBATH MX IOBEICHHE.
OueHb MOX0Xe Ha TO, YTO YCIIBIIIAB CUIBHBII B3PHIB U YAap BO3AYIIHON BOJIHBI
IO MajiaTKe, 3aTeM NOYYBCTBOBAB HAKaThIBAaHUE HA HEe CHera, KOTOPOe TYPUCTHI
IIPUHSIIM 32 HAJBUTAIOLIYIOCS CHEXHYIO JJaBUHY, YTO COOCTBEHHO U 3aCTaBUJIO
UX CICIIHO MOKWHYTh NayjaTky. V30exaB OIHON OMAaCHOCTH, OHH TYT JXKe
IoManu TMOA TpaJ KOMETHBIX METCOPUTOB, BBI3BABIIMX MHOI'OYHCICHHBIC
paHeHus, Kak JIeTKHe, Tak U O4eHb Tskelble. KpoMe Toro, sSiMoBUThIE HCTIAPEHUS
OT YHaBIIMX METEOPHUTOB BBI3BAIN YACTHIHOE OTPABJICHHE W OLypMaHHUBaHHC
CO3HAHMA, a TAaKKe IMOTEMHEHHE KOXKHBIX TOKpOBOB. [lepexxmB Takoil yxac,
CHJIbHO M3PaHECHHBIC TYPUCTHI OBIIM Y)K€ HE B COCTOSHHMHU JIOJTO OOPOTHCS 3a
XKW3Hb B YCIIOBHSX 3MMHETo Xojoaa. He cMOTps Ha TO, 4TO METCOpUTHAs
BEPCHsl MaJIOBEPOSITHA, OHA BBITOJHO OTIMYACTCS OT MHOMKECTBA JPYTHX
Bepcuii rubenu Typrpymnmnsl JsTiioBa, T.K. MHOTOe 00BSCHSET, U CaMoe IIIaBHOE
- mpoBepsieMa! A ecnM ydyecTb, 4YTO IO HEKOTOPBIM CBEIEHHSIM Haja Topoi
OTOpTEH B 3TO BpeMsi HAOIIONANOCH SIPKOE CBETSIIEECs TEl0, TO BIIOJHE
BEPOSATHO €ro B3pHIB B aTMOc(epe | IOJIOKMI Hadajlo pa3BEPTHIBAHUIO BCel
LEMOYKH MPOM30MIeINX COOBITHH. K coxaneHuio, ¢ MOMEHTa IyOIuKamun
KOMETHOH BepcHH, B KOTOPOW OBbUI IIOCTaBJIEH BOINPOC O IMOWUCKE KOMETHBIX
METEOPHTOB, TPOILIO Y)K€ YEThIpe rojid, HO HUKTO W3 IOCETUTENEH repeBaia
JsTn0Ba He yIOCYXKWIICS BHUMATEILHO CMOTPETh ce0e MO HOTH, MOXKET OBITh
BBICOKasl LIEHA [IEPBOM HAXOJKH 3aCTaBHUT WX 3TO cleslaTh. B kadecTBe nmpumepa
MOXHO NpHBECTH oOHapyxeHHoe B.H. PyOnoBbIM mose paccestHus KOMETHBIX
OCKOJIKOB (TIPOTBAaHWUTOB) Ha IDIOMIAAN OKoilo 25 kB. kM. B  Kamyxckoi
oOmacTy, BBINMABIINX W3 pa3pelIMBIIETOCS Haja I. BOPOBCKOM KOMETHOTO
obmomka 14 mas 1934 r. Beero, ObLTO HaiifIeHO HECKOJIBKO THICSY OCKOJKOB,
CHOCOOHBIX NpH MaJeHHH HE TOJBKO PAHUTH 4YENOBEKa, HO U YOWUTh Oblka, U
Jake pa3pyIIUTh TOM. XO0POIIO, YTO 3TO COOBITHE MPOU3O0IILIO MTO3HO BEUEPOM,
a He B cepenuHe pabouero aus [36].

Yykpeesckoe naodenue winakonems. XoTs 10 (u3MKe BBITAACHUS
METEOPHUTOB 3JIeCh HET HHUYEro HEOOBIYHOrO, HO HEKOTOpBIE IOCIEICTBUS
BO3/ICICTBYS MaieHNS Ha TPYHT OBIIH Te ke, uTo IpHu TyHrycckoil katactpode.
Oxono 13 wacoB 1990 r. xurtenm mnocenka YykpeeBka OMckoil obmactu

184



YBUCTH JIETAINHA SIPKUH 0OBEKT OpaH)KEBOTO IIBETA, KOTOPBIA yIaj Ha Kparo
cella B KOITHY CEHa M BbI3BaJ ee 3aropanue. [IpuObIBIIME HA MECTO MajJeHUS
OUYEBUALIBI ONKCHIBANIM, YTO B paauyce 15 M Bce MOJBIXalo OTHEM, OJHAKO Ha
MecTe Ienesuiia, KpoMe OOOMOKEHHOW IIOYBBI, IIUIAKOB M IIEM3, YCESIBLIMX
3emmo Ha 30 M BOKpyr, Huuero He Hamau. Kpatep Ha MecTe mnaaeHus
OTCYTCTBOBaJ. B TeueHHe HECKOIBbKHX MOCIEAYIOIUX JeT Ha MecTe MajeHus
oTMeYaJcs HEeOOBIYHBIH pocT TpaBel A0 1-1,5 wemoBeweckoro pocra. 31ech
YMECTHO OyZIET BCIIOMHUTH, YTO YCHIICHHBIH POCT PACTUTEIFHOCTH HAOIIOAAICS
u nocne TyHryckod KatacTpodsl. TH (aKTHl CBHIACTEIHCTBYIO, UTO BBINABIICE
KOMETHOE BEIIECTBO B TOM M JpPYroM ciydae o0Jagalo CBOWCTBAMHU
MHUHEPAIBHBIX yI0OpeHHH. XOpOIlo, UYTO Ha MECTE MaJCHHUS CIyqHIICS TI0Xap, B
KOTOPOM  CrOpeNd  SIIOBHUTHIE Ta3bl, COAEpXKAIIUecs B  METEOPHTax.
IIpoBeneHHBIE HCCIEIOBAHUSA BBINABIIMX OOPa3lOB TOKa3aiM, YTO IO
XMMHUYECKOMY COCTaBy OHHM XOPOILIO BIHUCAINUCH B KIACCH(UKAINIO KOMETHBIX
MeTeopuToB [21], mpuyem mem3bl MO COCTaBy U MOP(HOJIOIUY MPAKTUUECKH HE
OTJIMYANUCh OT HMOHECCHTOB-TIeM3 U ImeMm3 kparepa Crepiuramak. B memsax
ObUTH OOHApYXKEHBl XOPOILIO COXPAHUBILUECS CTPUMEPIJIAchl 110 BHEMIHUM
MIPU3HAKAM, CXOXKHMHU CO CKEJIETHBIMH OCTaTKaMH KHUIIEUHOTIOIOCTHBIX.
Kpamep Kamanwun. Vimnaxtaeiii xpatep XKamanmuH, oTkpbITeid I1.B.
®dnopeHCcKHM, pacIojokeH B ceBepHOM Ilpumapanbe, W TOKa OH SBISIETCS
€IMHCTBEHHBIM KpaTepoM Ha 3emule, I/ie HalaeHbl TeKTUThl. OmHaKo, 10 ChX
IIOp HE YCTaHOBJICHA 3€MHAsI TOPOJa, KOTOPYIO MOXHO OBl OZTHO3HAYHO IPUHATH
32 pOJOHAYATBHOE BEIIECTBO Takmx cTekos. C TMO3WIMA KOMETHOH
METEOPUTUKH TIOSBJICHHE B KpaTepe TEKTUTOB MOXKHO OOBSICHUTB, €CIIU
JIOITyCTUTh, YTO KOMETa MMeJa MOJIOTYI0 TPAeKTOPHUIO MaIeHHsI, a CaMO TaJeHUE
IIPOUCXOMIIO TI0 TYHTYCCKOMY clieHapuio. Ha KakoM-TO ydacTKe TpaeKTOPHH
MIPOU30IIUI0 KBa3UMTHOBEHHOE XAaOTHYHOE pa3pylIeHHEe KOMETHOTO fapa, B
pe3yapTaTe 4ero OHO NPEBPATHIIACh B CTPYIO OOJIOMKOB, KOTOpas yIapuB B
3eMII0, o0pa3oBajia KPYMHBIM KpaTep C MATKHMH KOHTypaMH M HeOOIbLION
rmyouHoli. B mpenmemax HAachITHOrO Baja CTEKIa 3aJIeTaloT B BUJAE
M30JIMPOBaHHBIX MsITEH-apeasioB, pasmepoM oT 30 no 200 M B HoONEpeyHUKe.
Bcero obHapyxeHo okoso 40 apeanoB, OOBIYHO OHM OTHAEJIEHBI JPYT OT Jpyra
COTHSIMM MeTpamu U kuiomerpamu. Y O.I1. M3oxa cnoxuioch BHedyaTleHUE,
YTO CTEKJIa pacloJiaraloTcsi Ha MecTe uX BbnageHus [8]. CornacHo KOMETHOM
METEOPHUTHKE TEKTUTHI 00pa3yIOTCsl Ha BHEIIHEH MOBEPXHOCTH KOMETHOTO siapa
B pe3yibpTare yrmapoB MojHuHH. Eciu 310 Tak, To mpu moijere B atMocdepe,
BHEIIIHUE CJIOH sJ[pa BMECTE C TeKTHUTAaMH MOKHJIAIOT AP0, U Jajiee CIeIyloT B
TBUJIOBOH 4YacTH CTPyH OOJIOMKOB. BblnajeHne TEKTHTOB IPOMCXOANUT B
3aBepuiatoiieii ¢ase mporecca oOpa3oBaHHsS Kparepa, 4TO U MOIJIO CTaTh
MIPUYNHOM TMOSABICHUS Ha TOBEPXHOCTH KpaTepa pa3po3HEHHBIX apeaioB
TekTUTOB. Ecnm OBl KOMeTa HMena KpPYTYyH TpPaeKTOPHIO TaAeHHs, TO
MoJydwicss Obl KJIACCHMYECKHMH HWMIIAKT M KOMETHBIE IIOpOJBI BMECTE C
TEKTHTaMH TOJIHOCTBIO MUCIIAPHIINCH, @ caM KpaTep nMell OOoJbLIyIo MIyOHHY 1
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pe3ko OYepUYeHHBI Bal. B OmmkaWmuX OKPECTHOCTSAX acTpoOiIeMbl OBLIO
oOHapyxeHO Oonee 60 Mmenkux kparepoB. OHH, CKOpee BCEro, SBISIFOTCS
clefaMH yJIapoB HEOOJBIIUX TEN-CaTeJUINTOB, CONPOBOXKAAIOIINX B BUJAE POs
[JIABHOE Y/apuBIIEeCs TeJNO elle BO BpeMsi OpOWTanbHOro IMojera, a He
CJIEICTBHEM BBIOpOCA BTOPUYHOTO MaTepHaia 13 Kparepa.

00JHK, cocTaB M NpPoHCcXoxkAeHne TYHIyCCKOro MeTeopuTa

Tynzyckumel. Tak kak B3pbIB B aTMoc(epe KOMETHBIX OOJOMKOB, Kak
MIPaBHUJIO, COMPOBO’KAACTCS BBICHIIIAHUEM Ha 3EMIIIO PA3HBIX TUIIOB METCOPUTOB,
TO y0OHO BCEM MM JlaBaTh O0Iee Ha3BaHHUE, B HAIIEM CIydae — TYHT'yCKUTHL. B
3aBUCHMOCTH OT COCTaBa, COTJIACHO KIIaCCH(MKAIMM KOMETHBIX METCOPHUTOB
[21], npucBamBaeTcsi MHIEKC, yKa3blBalOIIMI Ha IOBBIILIEHHOE COAEPIKAHHE
Kakoro-mubo snmemenTta, Hampumep: TyHryckuT (H)Fe. IlepBsrii TyHTyCcKHT
kinacca (H)Na Obut nHaiinen B 6opty Cycnorckoii Bopouku JI.A. Kymukom B
1929 r. OH mpencTaBisul coO0H KYCOK OIUIABJICHHOTO MPO3PayHOrO CTEKJIa
maccoir 0,5 kr. Ho Tak kak ero cocraB Majlo OTJIMYaJICS OT COCTaBa
OyThUIOUHOTO cTekna, To mnocienosatenn JILA. Kymuka mnpeacraBuiu ero
HaXOJIKY, KaK KyCOK OILIaBJICHHOM OyThlIkH. OIHAKO, KOTJa MOSIBUINCH JIpYyTUe
aHAJIOTMYHBIE HAXOJAKH, TO UX BEPCHIO MOXHO CUMTATh omnbouHoi. CTekia co
CXOKMM HHOTJA TIONAJaINCh MCCIEAOBATENsIM, B OCHOBHOM 3TO ObLIH
HeOOJIBIIIE OCTPOYTOIBHBIC YaCTUIE U MUKpocdepymsl [21]. Bomee kpymHbIe
KYCOUYKH BBICOKOHATPOBBIX CTEKOJ CaHTUMETPOBBIX pa3MepoB ObLIM HaiiIEHBI
B.H. Py6moBemiv B 2013 1. B 40 KM K 3amaay oT SIHUIEHTpa B3phiBa. Tam ke OH
coOpasl BHYIIMTENBHYIO KOJUJIEKIMIO KYCKOB CaMOPOJHOTO JKenie3a, OOImmM
BecoM 96 kr. U uTO MHTEpecHO, B OJHOM 0O0pa3ile jKejie3a HAOIIOMAI0TCs
BIIJIABJICHHbIE KYCOYKHM BBICOKOHATPOBBIX CTEKOJI, YTO JaeT OCHOBaHHE €ro
HAaXOJIKH CUNUTATh myHnzyckumamu kinaccoe (H)Fe u (H)Na [25].

Ectp ocHOBaHme mnonaraTe, yTto TyHI'yCCKHUN METEOpOUA, TAKXKE KaK U
KOMETy, MOpOAUBIIYI0 KpaTep JKamMaHIINH, CONpPOBOXAAIH OpOHUTaJIEHBIE
MOMYTYNKH. OTO TO3BOJSAET PsAJ KOMETHBIX METEOPHTOB, HAWJICHHBIX BHE
paiioHa KaTacTpobl YCIOBHO CUMTATh TYHTycKHTamMu. K TakuMm Haxoakam
MOXHO oTHecTH kanckumol xnaccoB (H)Na u (H)Ca, HailineHHBIE BO3IIE peUKH
MeptnsikoBka, npuToka kpynHoi pexku Kan [22]. Ckopee Bcero, OHU BXOJWIH B
cocTaB OPOUTAIBHOTO IMOMTYTYHKA, MOJET KOTOPOro HAOIIOAAICS U 3aKOHUMIICS
B3peiBoM BOMm3n 1. Kanck 30 wmrons 1908 r. Ilo psay mpu3HAKOB, KpacHUBBIC
3eneHble  kaHCKUTHl (H)Na, MoxHO cumrare TekTuTamMu. K  yCIOBHBIM
TYHTYCKHTaM TaK)ke MO)KHO OTHECTH MOHECCHUTHI, Bbimasmue 30 uioHs 1978 r.
(IeHp NEeWCTBHS MaKCHMMyMa METEOpPHTHOro mnotoka fB-Taypum) BocTOuHee T.
Kpacnotypanck, KpacHosipckoro kpast [17, 21, 22]. Beero BbInango oKojo ABYX
memnikoB nutakoB (M)Si, mem3 (H)K, a Takxke HECKONIBKO KOMOUYKOB alleBPOIIHTA
(M)Si, u naxxe onun textut (H)Si. [IpoBeneHHbIe HCCIEMOBAHNS TOKA3AIIHU, YTO
QJIEBPOJIUT SABJIUICS POJOHAYAIBHBIM BEIIECTBOM IS IUIAKOB U TeKTHuTa. M uTto
uaTepecHo, mem3bl (H)K, HalineHHble B paliOHAX CTEPIUTAMaKCKOTO,
QITAiCKOTO M YYKPEEeBCKOI'O TMaJEHHH, OKa3aJINCh IIOJIHOCTBIO HAEHTHYHBI
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HOHECCHTaM-TIeM3aM, KaK II0 COCTaBy, TaK W 10 BHEUIHUM Ipu3HakaMm [21], Bo
BCEX TeM3axX HaOJIIoOAaINCh cTpuMepriachl.. Tak kak noHeccutsl U TyHrycckuid
METEOPHUT TPOU3OLUIN M3 KOMETHO-METEOpHOro moroka [(-Taypua KomeTs
OHke, To Bce BhmaBmme mnem3sl (H)K MoxHO cunTaTh pa3sHOBHAHOCTBIO
KOMETHBIX METCOPHUTOB.

Cmpumepznacel. CorimacHo KOMETHOM METEOpPHUTHKE, CTPUMEpriachl —
CKEJIeTHBIE OCTATKH BHE3EMHBIX MOPCKHX HPHUMHUTHBHBIX JKHBOTHBIX, MOYKHO
UCIIONB30BaTh B KauyecTBE MAapKepoOB U BBUIBICHHS KOMETHOH IPUPOIBI
METCOPUTOB U IIOMCKAa CJICAOB BHINABIICH KOMETHOW NBUIM B TI'PYHTOBBIX
mpobax. B paiione TyHrycckoii kaTacTpodsl CTpUMEpIiIachl ObUTH 00HAPYKEHBI
B TPYHTOBBIX U TOP(QSHBIX MTPOOax.

——

Puc.1. Crpumepriacs! n3 rpyHTOBBIX 1po0 (o [20]): a — paauonspuii (MprHa CHUMKa
150 MxM), 6 — criuKyJ TyOOK

Puc.2. OckoJKH CTpUMEpIiacoB KOpawioB, oOHapyxeHHbIe B KopamioBoii BopoHke
(o [27]). (ITonepeunnk cHUMKA 2 MM)

B rpyHTOBBIX mpobax HalAEHHBIE CTPUMEPIJIACHl NPEJCTAaBIIM OO0
CHHKYJIBI MOPCKUX TYOOK U cKeneTbl paguosipuii [21, 22] (puc. 1), B TopdsHbIX
mpobax OCKOJKH CKEJICTOB KOPAJIOB B OOJIBIIIOM KOJHYESCTBE ObUIH
oOHapyxeHbl B KopaiioBoit BopoHke (pue. 2), oOpa3oBaBiueiics OT najeHus
Kycka kopamwioBoro puda [27]. KopammoBas Boponka (60053°3,51 ‘c.r;
101°054°48,21 "B.11.) Haxozutes B 70 M OT KpyHOH KITIOKBEHHO# BOPOHKH, 4TO
SBISIETCST BaKHBIM M HMHTepecHBIM (akToM. Jlemo B TOM, TIOCIE
kBasuMrHoBeHHoro paspymenuss TKT ¢ nocnenyromum oOpa3oBaHHeM CTpyH
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00710MKOB [33], TONBEKO ero KpymHble (parMeHTHl MOTIIH TOCTHYb SIUICHTPA, a
Bor Manas KopauioBas BopoHka oOpaszoBajiack IpU MNaJeHHH HEOOJIBLIOTO
OCKOJIKa, KOTOPBII J0JIeTeTh N0 SMHUIEHTpa HUKak He Mor. [loatomy ocrtaercs
TOJIBKO OJIUH BAapHAaHT - 3TOT OCKOJIOK OTKOJIOJCA Ha 3aKJIIOYUTEIBHOM 3Tale
nojera ot Oosee KpymHOro obsoMka, oOpaszoBaBiiero KiltokBeHHYI0 BOPOHKY.
C GoJpLIOi JONIe YBEPEHHOCTH MOXHO OXHJAaTh HaXOJOK CTPUMEPIJIACOB M
JPYroro KOMETHOTO BEIECTBA M JJa)Ke€ KOMETHBIX METEOPUTOB B BBIOpOCAX M3
KirokBeHHOM BOpoHKHM. Kak TOJIBKO 3TO NMpeAnoaokeHHE MOATBEPIUTHCS, TO
MOXHO OymeT TOJOOHBIM 00pa3oM MPHCTYNaTh K MAcIITa0HBIM ITOWCKaM
KOMETHOTO BEILIECTBA IT0 BCEMY SMHULEHTPY TyHTycCKON KaTacTpodsl.

Ilonesnwvie oannvie Kocmuueckozo annapama Pozemma ona pewenusn
npoonemvt TKT.

IIpsiMble  HcclienoBaHUS ~ KOPOTKONEPHOANYECKOH  KOMETBI  CHCTEMBI
IOmutepa  67P/YypromoBa-I'epacHMEHKO,  NPOBEICHHBIC  KOCMHYCCKHM
anmapatom EKA Po3serra, MO3BOJIMJIM  TMOJYYUTh OTPOMHBIA  00BEM
HHTEpecHelIel nHpopMannu, KOTopas Jajia BO3MOXKHOCTh BIIEPBbBIC YBHIETh B
«JIMLO» SIIPO KOMETHI, ¥ B 3HAUMTENBbHOM Mepe H3MEHHTh CYLIECTBYIOIIEE
IIpeJCTaBIeHUE O KOMETHBIX sifpax. COBEpIIeHHO HEOKUIAHHBIM OKa3alnoch,
YTO SIIPO MPECTABIIIIO cOOOH HArPOMOJKICHHE KPYITHBIX M MEJIKHX OOJIOMKOB.
Ee BHemwHuil BuA  OKazajucs  YPE3BBIYAWHO CXOXK C  IeH3axaMu,
BcTpeyaromumucs Ha 3emiie [32]. 3aMepeHHas IIOTHOCTh Aapa coctaBuia 470
kr/M® , 4TO OGYCIOBICHO ee BBICOKOH MOPHUCTOCTHIO MOPOX M HATHUIHEM
KPYHNHBIX IycTOT. Takoe sIpo HHMKaK HE MOIJo 00pa3oBaTbCs IyTEM
aKKyMYJSIIMKM W3 TPOTOIUIAHETHOTO JUCKAa, a MpeicTaBisuia co0oi, ckopee
BCero, (parMeHT KOpbl IKEJIE30KaMEHHOIO Tella IJIAHETHI-TMIaHTa, YTO
COOCTBEHHO COOTBETCTBYET MEPBOMY IOJIOKCHUIO KOMETHOH METEOpPUTHUKU

Puc. 3. CpaBHutensHble pasmepsl bounra 747, TyHrycckoro Mereopouia 1 KoMeTsl 67P
(caiiT http://www.esa.int/Our_Activities/Space_Science/Rosetta)
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Poserra MacmrabHO 0TOOpa3nia MOBEPXHOCTH KOMETHI, KOTOPYIO pa3iein
Ha 26 TreoJOrM4YecKUX paldOHOB, YTO YKa3bIBAeT HA HAJMYMUE APYNTUBHBIX
aKTMBHBIX  TPOIIECCOB,  3aTparMBamloliie HE  TOJbKO  aTMmocdepy
KOMETOHU3BEPraroluil MiIaHeTbl, HO U €€ >KeJIE30KaMEHHOTO s1pa, MPUBOASL K
MEPEMEIINBAaHUIO CJIOEB €r0 KOphl. OTHU JAaHHBIE MO3BOJSAIOT MPEINOJIOKUTH,
yro TKT He ObLI MOHOJIHMTOM, a CKOpEe BCEro, MpeAcTaBaji co0oi KOHIroMepar,
COCTOSIIIUHA W3 PA3IMYHBIX OOJIOMKOB IOPOJ, CIEMEHTHPOBAHHBIH JHIOM H
CMEP3IINMHUCS Ta3aMH. B 3ToM citydae B mpomecce TOPMOXKEHHS B aTMocgepe
KOHIJIOMEpaT XaoTHYHO pa3Bamwics B atMmocdepe, a oOpasoBaBmmiics poit
00JIOMKOB CO371aJl €AUHYIO YAapHY!o BoiHYy. Ha m3nere poit moctur smuieHTpa
KatacTpopl, rIe TPH MaAeHHH 00pa3oBal IOJIe paccesHUs HeOOIBIINX
KpaTepoB.

AHanu3 3JIeMEHTHOTO COCTaBa Ta3a BBIJIEIAEMOro KOMETOil oKka3al, 4To OH
UMEeT LeJNbIi «OyKeT» pa3HOOOpa3HBIX 3alaxoB, KakHe MOTYT BBLICISATH
caenytome coeaunenus: Oxuchk yriepona (CO), Vraekucneit raz (CO2),
Awmmuax (NH3), Metan (CH4),  Metanon (CH30H), dopManbaerun
(CH20), Ceposomopoxn (H2S), IMuanuctsiit Bomopon (HCN), [uoxcun cepsl
(S02), Cepoyraepon (CS2), Llman pamuxan (CN). M kak oTMedaroT caMu
HCCIIEOBAaTEeIN 3TOT 3alaxX HUKAaK HEJb3s CUYATATh XOTh CKOJBKO HHUOYIb
MIPUATHBIM, 3TO 3JIOBOHHBIM W IMO-HACTOSIIEMY yOmWiiCTBeHHBIHN 3amax! Hy dem
He «HoBmuok» u3 Concbepu? Bcee 3TH coenuHEHHs TONAIH B KOMETY M3
SH0BUTOH aTMocdepsl HOnurepa, W 3aKOHCEPBHPOBAHBI B IMOpPax MITAKOIEM3,
3aMOpPO’KEHHBIX I'a3ax U JIbJIaX.

Banoeoii cocmae TKT.

Tenepp oOpatumcst k paboram E.M. KoiecHukoBa, HcCleq0BaBILIETO
XUMHUUeckuil coctaB Topda B paiioHe maaeHus TyHrycckoro mereopura. OH
Bcerja ObUT HEMPUMHUPHUMBIM IPOTUBHUKOM KOMETHOM METEOPHTHUKH, a BOT
pe3ynapTaThl ero padoT, Kak M HE TOKaXETCS CTPAHHBIM, JIBIOT BOAY Ha ee
MenpHHIy. COrylacHO ero OOLIMPHBIM HCCIIENOBAaHMAM, “KaTtacTpodHBIH” cI0i
toptha paitona TyHrycckoit katactpodsl pesko oboramen Si (B 100 pa3), u B
OCOOCHHOCTH IIEJIOYHBIMH MeTayulamu, Hampumep — Na (B 800 pas!) mo
cpaBHEHHIO C (OHOBBIM 3HadeHHEM [34]. W mO3TOMY HEyOUBHUTEIHHO, UYTO
CTEKJIa TYHTYCKUTOB UMeIOT cocTaB Si— 72%, Na —12%.

[lo BHemHMM ™ JpYrUM NPHU3HAKAM TYHI'YCCKHE CTEKJIa SIBISIOTCS
TEKTHTaMHM, KOTOPbIe 00pa3yloTcs NPy yAapax MOJIHUH NPH U3BEPKCHUN KOMET,
a 3TO B CBOIO OYepelIb yKa3bIBaeT, YTO WX POJOHAYaJbHAs MOpoJa LIMPOKO
npencrasiesa B TKT, u mo 3eMHBIM MepKaM JOJDKHA MPEACTaBIATE MOPCKYIO
ocagouyHyl0 mopoay. Hammune B Heil cTpuMepriiacoB TONBKO TMOATBEP)KIAET
9TOT BBIBOA. Bumumo, Ha kakoMm-To 3Tane pa3Butusa IOmuTepa, Ha TOBEPXHOCTH
€ro JKeIe30KaMEHHOro sipa CYIIECTBOBAJIM MOps, B KOTOPBIX OBUIM
IIpUeMIIEMBbIE YCIOBHUS JUISI CYIIECTBOBAHHS IPUMUTHBHBIX MOPCKHUX KUBOTHBIX.

[ToBonmst wWTOr H3I0KEHHOMY, MOXHO KOMETHO-3PYNTHBHOH THIIOTE3€
npoucxoxaenus TKT nate crienyrontyto GpopMynnpoBky.
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Tynzycckuii memeopoud 0vii1 0010MKOM A0paA IPYRMUGHOU KOMEmbl,
evlnaguwiuil U3 memeopHozo nomoka f-Taypud u npeocmaenan codoi Kom
C1ABOCBA3AHHOI MOPCKOU O0CAOOYHOU HOPOObL C BbLICOKUM COOEPIHCAHUEM
KpemHus u Hampus, ¢ 6KIIOUEHUAMU MEKMUMos, CMPUMEPIACO8 U
0010MK06 Opyzux nopod. Memeopnuwviii nomox [-Taypuo, npouszowen om
Komembl DHKe, AGNAIOULEICA KOPOMKOREPUOOUHECKOI KOMEmOoil cemelicmea
HOnumepa, komopaa o0vlna um u3eepecHyma, u npeoCmAgnAnd coooi
(pazmenm Kopbl sHcene30KaAMeHH020 A0PA NIAHeMbl-2U2AHMA.

Jns  HaygHOTO COOOIIECTBA HENMPEOHNOIUMBIM TPETATCTBHEM  IUIS
MIPUHATHS THUIOTE3bl HM3BEPKEHUS KOMET, SIBIISIETCS HEBOOOPA3WMO BBICOKHE
cKopocTH, mopsimka ~60 KM/c, HEOOXOOUMBIE JJIsI BBIOpOCa KOMET 3a MpeHeiIbl
moJisl TAroTeHus FOmmrepa. DTO MPEmATCTBHE SBIACTCS UL YICHBIX KpacHOU
JIMHUEH, IEPECTYNUTh KOTOPYIO MOKa HEe NPEICTABISIETCSI BO3MOXKHBIM. OOBIYHO
TOBOPST, YTO HaM HEW3BECTHbl AHTUIPAaBUTALMOHHBIE MPOLIECCHl TaKOTO
Macmraba, HO 3TO He 3HAYMWT, YTO TaKHe HPUPOJHBIE MPOLECCH BOOOIIE
OTCYTCTBYIOT. BeposiTHee Bcero, Mbl HMX  IIPOCTO HE 3HaeM, HO €CTh
YBEPEHHOCTH, UTO B OJrDKaiiliee BpeMst Takol mpouecc 0ynet oTkpbit! OnHako,
€ClIM MPOaHANIM3UPOBATh BCE HWMEIOIIMECS MOBOABI B MOJBb3Y THMIOTE3bI
W3BEpIKEHUS KOMET, TO OHa HE MOKaXKeTCcS CTONb (PaHTACTHYHA, TaK Kak
CIIMIIIKOM MHOTOE OOBsICHseT. BBIOpocH BemecTBa ¢ moBepxHOCTH Ommrepa
yxe Habmomamnce B.K. Bceexcpsarckum B 1963-1964 r.r.[5], a Ha cHHMKax
kocmmdeckoro 30H1a «lOHoHa» 06magHoro mokposa Omwurepa 3adukcupoBaHsl
MOIIHBIE BHUXPEBHIE IIPOIECCHI, Onaromaps KOTOPHIM  BIIOJHE BO3MO>KHBI
BBIOPOCHI BEILIECTBA, HOAOOHO CONHEYHBIM MPOTyOepaHLiaMm.

na P e =

Puc. 4. Momssle BUXpeBbIe TOTOKH 00JavHOr0 MokpoBa IO0mmTepa/
(CaHT .https://www.nasa.gov/mission_pages/juno/main/index.html .)
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Hogblii moaxox kK NOMCKY KOMETHOI'O BellecTBa B paiione TyHrycckoi
KaTacTpodbl

OOHapyXEeHHE CTPUMEPIIIAaCOB U KOCMHYECKHX YacTHIl B TOp(hsHOI mpobe
u3 KopamioBoit Boponku [27], SIBISICTCS BaXKHOW BEXOH B PEUICHUU MPOOIIEMBI
TKT, Tak Kak MO3BOJUT HayaTh LIMPOKOMACIITAOHBIC IOMCKH BBINABILIETO
KOMETHOTO BELIeCTBA B OMHIEHTpe TYyHTycCKOW KaracTpodbl, C BecbMa
BEICOKOM  BEpOSITHOCTBIO ero oOHapykeHHs. B 1memom 3amaga He
MIPEACTABILIETCS CI0XKHON M HE OTPeOyeT OONBIINX MaTepPHANbHBIX BIOKECHHH,
€€ MOJKHO IIPOBECTH TIPH XOPOIIEH OpTaHU3aIlK paboT B TEYEHUE OJHOTO JIETa,
Jake Ha OgHOM »HTy3uazMme. OCHOBHBIE paboOTHI OyAyT CBSI3aHBI C OTOOPOM
npo0 Topda M3 ManblX BOPOHOK M B 30HE BHIOpOCAa M3 KPYNHBIX BOPOHOK.
Hauwnnats HyxHO ¢ KopaninoBoii BopoHKH, 00pa30oBaBIIeHCs OT MajeHUs KycKa
kopayutoBoro puda. Kpome Toro, oHa pacnosnoxeHa Ha OCTPOBE U HE JIOJDKHA
OBbITh TOABEP)KEHA AHTPOIIOJOIMYECKOMY 3arps3HEHUI0. 31eCh JKelaTelbHO
U3y4YHTh €€ Ha NryOuHy 1o 0,8 M. myTeM B3sTHS JOKaJIBHBIX P00 Topda, a emle
Jy4Ile MPOBECTH IMOCIOWHOE OTTaWBaHHE BCEH IUIOLIaTU C OJHOBPEMEHHBIM
B3ATHEM IMpoO Topda M ero BU3yalbHOI'0 OCMOTPA HA MpPEAMET OOHApYKEHUS
KOMETHBIX OCKOJKOB. Jlajgee Hy)XHO HpPUCTYNUTh K M3Y4YEHHUIO MaTepuaia
BeIOpoca m3 KimtokBeHHOW BOpoHKH. [IpoObI OpaTh BBIOOPOYHO 1O Bcei
wrontany Beiopoca. Ecim Oyner oOHapy»keH XOTh OJJMH KOMETHBIH METEOPUT, TO
€CTh CMBICT IPHCTYNHUTH K TIOCIOHHBIM pacKoNKaM BCEro Imois BbiOpoca. B
cllyyae TIOMYYEHHS IMOJOXKUTEIBHBIX pE3YyIbTaToB, aHAJOTHYHBIE pPabOTHI
MIPOBECTH TI0 APYT'MM BOPOHKaM, TOATBEP)KAEHHBIX T€OPagapoM MX HMITAKTHOE
npoucxoxaeHus [1]. DHTy3uacThl Takke He OCTaHyTcs 0e3 Jiena, OHU MOTYT B
CBOOOZHOM TIOMCKE OpaTh M HCCJIeIOBaTh NPOOBI B MECTaX BO3MOXKHOM
KOHIIEHTPAIlMK BBINABIIETO KOMETHOTO BemlecTBa [13], U mOJ MHKPOCKOIIOM
00OHapyXUBaTh CTPUMEPINIACHl U KOMETHBIE MHKPOYACTHIBI (CTEKJIO, IILIAKH,
JKee30).

Bmecro 3aki0ueHus

Mo>KHO Jja’ke He COMHEBAThCsI, YTO MCCIIEOBaTENeH KIYT HEOKHUJaHHbIE U
YAUBUTENBHBIE OTKPBITHS HE TOJIBKO HOBBIX THIIOB KOMETHOTO BEIECTBA, HO U
CKEJICTOB paHee HENW3BECTHBIX BHE3EMHBIX cymiecTB. OMHOBpeMEHHO OyIyT
o0O3HaueHbl IIyTH pelIeHus eme Oojee TpaHIMO3HBIX HpodiieM —
MIPOMCXOKAEHHE KOMET, IOSBICHHE JKM3HM Ha 3eMie M €€ PaclpOoCTpaHeHHE
koMeramu Bo Bcenennoii. Ceituac y Poccum mnosiBuiICS YHUKadbHBIA ILAHC
BBIUTH Ha TepeloBble pyOeXHW B M3YYeHHM KOMET, He npuberas K
JOPOTOCTOSIIIMM KOCMHYECKUM HCCIICJIOBAaHUSAM: HMEeTCs BHYIIUTEIbHBIC
KOJIJIEKITMM KOMETHBIX MeTeopuToB [21, 35] u paiton TyHrycckoit katacTpodsl,
TIOKPBITHINA CBEeXel KoMeTHOH Mbuibto. HykHa rocyaapcTBeHHas mporpamma 1o
IIPOBEJICHUIO HUCCJICJOBAHUIM KOMETHBIX METEOPUTOB M paiioHa TyHrycckoi
karactpodsl. Ecniu aToro He cuenars, To Poccus yke B KOTOpBIH pa3 morepser
NPUOPHUTET, B OSTOT pa3, B PEIICHHH >KIydyux TIpoOJeM MHPO3IaHUs -
IIPOUCXOXKACHUSI TEKTUTOB, KOMET M TOsBIEHUs u3HM Ha 3emie. Celdac
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npectmk  Poccum  mopmepKuBaeTcs, BO  MHOTOM,  JOPOTOCTOSIIMMH
CHOPTHBHBIMHU JIOCTHIXKCHUSIMHM, HO Kakue Obl 1oOeibl B CIIOpTE HE ObUIH
JOCTUTHYTBI, OHHM 4epe3 JIECSATKU JIET HaYHYT 3a0bIBaThCs, a 3aKpEIUICHHBIC 32
Poccueit Hayunsle npuoputeTs! - HUKOI'TA!
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