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Uyneca u katactpodsr Beenennoi

B 2006-2009 ronax n3narensctBa Kuikueii ki1y6 «Kiy6 cemeiinoro gocyra» (bearopon) u
Kuwxnblit kiny6 «Kny6 cemeitoro gocyray (XapbKoB) BBIITYCTHIIO B CBET MOTPSCAIONIYIO CEPHIO
KHUT «OmnacHO: AHOMaJIbHas! 30Ha» (XapbKOBCKUX HCCIeoBaTeIei-aHoManucToB). Bee kHuru B
TBEpJIOM IeperuieTe, B THpakoM B 5000 3K3. Kakaas U HAITA CBOETO YUTATeNs.
HeBo3MO0xHO M301MpOBaTh 3eMITIO M 4eJIOBEYECTBO OT IIpocTpaHcTBa BeenenHoit. Bee nmpoueccst,
0 KOTOPBIX 3HACT COBPEMEHHAs HayKa, IIOMYEPKUBAIOT EAMHCTBO 36MHOTO U HEOECHOTO, XUMHUS U
¢u3uka BeeneHHOH MOBTOPSIIOTCS Y HAC HA IUTaHETE. ABTOPHI HOBOM KHHUTH MOAPOOHO
OTIMCHIBAIOT MPOLECCHI, TPOUCXOMAIINE HA PA3ITHMYHBIX KOCMHYECKUX O0BEKTAX, aKIIEHTHPYS
BHUMaHHE YNTaTeNIeH Ha TOM, KaK IPOIECCH B INTyOOKOM KOCMOCE BIMSIOT Ha >KM3Hb YEJIOBEKA Ha
3emie. [ng mmpokoro kpyra gutareneit.  © Kamxabril Kiy6 «Kny6 Cemetinoro Jlocyra»

17.05.2013
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co3mano u3 ¢aitna DJVu
CkaHHpOBAa: HET JaHHBIX

Kemesnsk I'. B., Koszka A. B./ Uyneca u xaractpods! BeenenHoit
Kamxasrit Kiy6 «Kiry6 Cemetinoro JJocyra»
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lanuna XKenesusik, Aunpeit Koska

YYIECA U KATACTPO®bI BCEJIEHHOM



. B. Hene3HaK
A. B. Koska

Hygeca
N KATACTPODL!
BceneHHOW
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OITACHOCTB, KOTOPAA PAIOM

BHe3amHas Bcrbllka B H€6C, CTpAaIHOC COTPSACCHHUE 3eMHOM TBEpAH, OI‘J'IyIlII/ITCJ'ILHHﬁ
TPOXOT — U BCEC JKMBOC CMETACTCA MOIITHOW BOJTHOM pacCKaJICHHOT'O BO3ayXa...



Orta amoKamTunTHIecKast KApTHHA — BIIOJIHE BOSMOXKHBIN CIICHAPHI CTOJIKHOBEHHS
3eMIiTH ¢ acTepouIoM,

MaJiou MIIaHEeTOMH,

TBICSYH KOTOPBIX OOPO3IAT KOCMHUYECKOE TPOCTPAHCTBO B CAMOM HEMOCPEICTBCHHOM
omu3octu ot Hac! ['eoornveckue NaHHBIC, OXBATHIBAIOIINE TIEPUOJ] B HECKOIBKO
MUJUTAAPIOB JIET, a TAK)KE HANMYUE Ha 3emiie ABYXCOT C JIMIITHUM KpaTepoB YAapHOTO
MIPOUCXOXKACHUS CBUJIETENbCTBYIOT, UYTO MOIIHBIE CTOJIKHOBEHHUSI C aCTEPOUAAMU WU
KOMETaMH YK€ HE pa3 IMPUBOUIIN K OITYCTOIICHUIO OOIIMPHBIX YIaCTKOB IUIAHETHI,
YHUUYTO>XEHHIO MHOTHX BUJOB HUBBIX OPIaHU3MOB U CTaBWJIM IO YTPO3Y CaMo
CyIIeCTBOBaHME )XU3HU Ha 3eMIIe.

Hambonee pa3pymuTeTsHBIH HHIUACHT TO00HOTO PoIa MPOM30IIes 65 MITH JeT Ha3al.
Tornpa kocmuuyeckoe Teno guameTpom 10—15 KunoMeTpoB Bpe3asioch B Hallly IUIAHETY B
paiione Kapubckoro mopsi, 06pa3zoBas kpaTep npuMepHo 180-KHmoMeTpoBoro quaMerpa
psinoM ¢ noxyoctpoBoM FOkataH. MHoOrHe acTpoHOMBI U OHOJIOTH MOJIAraoT, 4YTo 3TO
CTOJIKHOBEHHUE NMPUBEJIO K YHUUTOKCHHUIO ITOJIOBUHBI BUAOB KMBLIX CYIICCTB, B YUCJIC
KOTOPBIX 6I)IJ'II/I 1 JUHO3aBPhI.

B3pbIB Mopo1uI1 THTAHTCKYIO TEIUIOBYIO BOJIHY, POHECIIyIocs Mo npoctopam CeBepHoi
Awmepuku. Momrasle 06s1aka MbUIK M IbIMa OKYTAJIM [UIAaHETY HENPOHHUIIAEMO NeJIeHOH U
MIPUBCIIN K TOXOJIOJAHUIO, TTOJIOKUBIIEMY KOHEI HAPCTBY TUPAHHO3aBPOB, AUIIJIOJOKOB U UX
co0OparseB.

B xocMuuecKOM IPOCTPaHCTBE MPOUCXOMAT HHTEPECHEHIINE COOBITHA. MHOTHE SBICHHS,
MPUCYIIUE KOCMOCY, MBI IPAKTHYECKU HE 3aME€YaeM, IOTOMY YTO OHU HE OKa3bIBAIOT
BO3ICHCTBYUS HA Hally IuIaHeTy. K ToMy k€ KOCMHUYECKUE PACCTOSIHUS TaK BEITUKHU, YTO
KaxkeTcst, OyITO MBI )KHBEM JOCTaTOYHO 00ocobiaenHo. Ho 3T0 nanexo He Tak. Ecnu n3yunts
reorpaduio U GU3UUCCKYIO MPUPOTY 3EMIIH, MOXKHO HaHTH MHOXKECTBO JI0KAa3aTeIbCTB TOTO,
YTO Hallla [UIaHeTa (GopMupoBaIach IPU HEIOCPEACTBEHHOM YJacTHH KOCMOCA.

HeBo3moxkHO n3011MpoBaTh 3eMITIO U YEIIOBEUYECTBO OT MpocTpaHcTBa Beenennoit. Bee
MIPOIIECCHI, O KOTOPHIX 3HAET COBpEMEHHAs HayKa, MOTYEPKUBAIOT €IMHCTBO 36MHOTO U
HebecHoro. Xumus u (pusnka BeeneHHOM MOBTOPSIOTCA y Hac Ha myaHere. Eciu MbI He
MOXEM BOCCO3AaTh MPOLECCHI, IPOUCXOSIINE B 3B€3aX, TO 3HAEM, KaK IPOUCXOAUT B
HUX Ipeo0pa3oBaHie BEIIECTBA, KaK MOSBIIAETCS YHEPTeTHUECKas MOIIIb, TAIOMIAst CBET U
temo. Huuro He MoXkeT cpaBHUTHCA ¢ BennuueM Beenennoil. Bee, yTo Hac

OKpY’KaeT, — 3TO MUpP OECKOHEUHBIX MpeBpalieHuid. 1 xots camo cioBo

KOCMOC

B [IEPEBOJIE C TPEUECKOT0 O3HAYAET

TIOPSIJIOK

, TeM He MeHee B Mupe KocMoca mpoucxoiT mocTOsSTHHbIE U3MEHEHUSI.

HHTEepecHO paccMOTPETh T€ SIBJIEHUS, KOTOPHIE 3aTparuBaloT Hally IIaHeTy. X qoctaTouHo
MHoro. K 071HO# 13 caMBIX HHTPUTYIOIINX 3araJIOK KOCMHYECKOTO BO3JICHCTBUSI MOXKHO
OTHECTH IaJICHUE Ha Hally MIAaHETy BEHIECTBA U3 KOCMUUYECKOro mpocTpancTBa. Ha Hamry
IUTaHEeTY MONajaloT TeNa, KOTOpble MUJLIMAP/IbI JIET IPOBEIH B APYroi Cpesie, OHU HECYT B
cebe apeBHIOI0 MaTeputo BeeneHHoi. He MoXkeT i1 3TO BBI3BIBATH OIACHbIE OCIEICTBHS IS
’KM3HU Ha Haleil maHere? PaccMoTpuM rocenoBatesibHO Bee (hakThl HOZ0OHOTO
B3aMMOJIEICTBUSI.

KAK TIAJIAIOT 3BE3/IbI

Ecnu 3Be371HOI HOUBIO BB YBHIUTE, UTO KaKas-THOO 3B€3/1a CIIOBHO COPBANIACh C
He0OCBO/Ia 1, YMPKHYB 110 HEOY, Ioracia, TO BaM JIOBEJIOCh CTaTh CBHJIETEIEM



HHTEPECHOTO aCTPOHOMHMYECKOTO SIBJICHUS — MaJicHUsl MeTeopa. B rmpexkHue BpeMeHa
JIFOZIM, OYapOBaHHBIC YBUACHHBIM, BEPHIIM, YTO 3BE3/(bl MOTYT MaAaTh ¢ HEOA, HO BCE
3BE3/1bI HAXOAATCS Ha OTPOMHOM PACCTOSIHUU OT HAC M UMEIOT OTPOMHBIE pa3MeEPBI, TaK
YTO HU O KaKOM IIaJICHUH 3BE3]] Ha Hally IUIAHETY, KOHEYHO, HE CTOUT JaKe JyMarTh.
Cnoso

METEOP

HIMEET I'PEUECKOe IIPOUCXO0XKIECHUE U 03HAYaeT

SIBJICHUE.

B XVIII B. 3T0 c110BO NPUMEHSIIOCH AJ1s1 0003HA4YEHHS JII000T0 aTMOC(EpHOTO SIBICHNUS,
0CcOoOEHHO BO (hpaHITy3CKOM SA3bIKE. MeTeopaMy Ha3bIBAIH HOJISIPHBIE CHSHUSA, PAAyTy,
Jaxe rpo3y. [TocTeneHHO CMBICH 3TOTO MOHATHSA CY3HIICS, METEOPAaMH CTaJId HAa3bIBATh
TOJIBKO

MaIal0IINe 3BE3/bL.

B kaxxayro sICHYyI0 HOYb HACTOWYHBHII HAOMIOAATENb YBUIUT JETAIIMHA MeTeop. Heckopko
pa3 B roji HaOJIIO1aeTCsl MHTEpECHeliIIee 3penuile — MeTeopHble motoku. C Heba cpbIBaeTcs
cpa3y HECKOJIBKO METEOPOB WJIM OHU JICTAT APYT 3a ApyroM. MeTeopHbIe TOTOKU
NPEACTAaBISIFOT HECOMHEHHBIN MHTEpec JuIsl HadtonaTeeld. MeTeopsl COCTOST U3 YacTHUI]
KOCMHYECKOT'0 BEIIECTBA, KOTOPOE HUKOTAA He JOCTUraeT MOBEPXHOCTH 3eMJId. DTO MOTYT
6LITI) MCJIKUC KaMCIIIKH, ITBIIMHKH. WX BcmbIIIKa 03HA4yacT BO3TOpAaHUEC U IOJTHOEC
HCYC3HOBCHHE B aTMOc(hepe.

Ho ecnu Hamnia mnaneTa CBOMM MPUTSKEHUEM MOMMAET «B MIIEH» KOCMUYECKUI KAMEHB,
TO OH MOXXET HE MOJHOCTHIO CrOPETh B aTMOC(epe U yIaaeT Ha IUIaHeTy. Takoe sBIeHue
B ACTPOHOMMH Ha3bIBAIOT

METEOPUTOM.

[Tanenue MeTeopuTOB B MaciiTabax IJIAHETHI HE SBJSIETCSI YEM-TO YHUKAIBbHBIM, HO
OYEBU/ILIEB UX I0JIETA U NAJCHUs, KaK IIPABUJIO, WU HET COBCEM, WIHM UX HEMHOTO.
Haiitu meTeopur — ynaya HecoMHeHHas. VX BEIECTBO OYEHb JOPOTO LEHUTCS.

VY4eHsIe HCCIeIyIOT BEIIEeCTBO MeTeopuToB. Koria-To TONbKO 3TH HaXOKH MOTIIH
pacckasaTb 0 TOM, U3 4ero ()OPMHUPOBAIUCH TUIAHETH! ¥ CIIyTHUKY. JInib B 1959 r. B pyku
YUYEHBIX IOTIAIM CHayaa JiyHHbIe (hoTorpaduu, a moToM U JyHHOe BemecTBo. Ho, kak
W3BECTHO, JIYHHBIH TPYHT LIEHUTCS B COTHH Pa3 JOPO’KE 30JI0Ta TOTO JKE BEca, IIO3TOMY
METEOPHTHI MTO-ITPEKHEMY BBI3BIBAIOT OCTPBIH HHTEPEC CO CTOPOHBI YUECHBIX.

ITo criocoOy oOHapyKeHHST METEOPUTHI MOXKHO Pa3JeNUTh Ha JABE TPYIIIBL: AJICHUS U
HaxokH. K rpymie naseHus OTHOCATCS METEOPHUTHI, HAOJIOIABIIUECS IPH TaICHUH U
1oZI00paHHbIe HETIOCPECTBEHHO Mocie Hero. K rpymnme HaXoIku — METEOpHTHI, HaliIeHHbIE
ciydaiiHo. Emie pa3 oTMeTum, 9T0 HalIGHHBII METEOPHUT MPECTAaBIsIET OONBIIYIO IIEHHOCTh
JUIS HayKu. Eciii BaMm MOBE3€T ¢ TaKoW HaXOKOH, 00s13aTeIbHO COOOITUTE O HEN TeM
OpraHU3aIUsIM, KOTOPBIE CBA3aHBI C ACTPOHOMHYECKUMH UCCIIEAOBAaHUSIMHU, U HU B KOEM
ClIydae He pacKajbIBaiiTe METEOpUT Ha YaCTH. B 4aCTHBIX KOJUIEKIMAX OH BPS JIH CMOXKET
MIPUHECTH Ty HOJIB3Y U T€ 3HAHMSA, KOTOPBIE U3BIEKYT YUEHBIE IIPH €T0 HUCCIIeI0BaHNN.
MerteopuTsl — ApeBHelIee BeniecTBO COMHEYHON CUCTEMBI: OHH SIBIISIOTCS 00JIOMKaMy
MaJIbIX TUIaHET — acTepouIoB. B BemecTBe MEeTeOpUTOB Kak Obl B 3aIM()POBAHHOM BH/IE
«3amyucaHb Te PU3NIECKNe U XUMUYECKHE MPOLECCHI, KOTOPBIE MPOUCXOIMIN 4—5 MiIp JieT
Ha3aj, koraa poxjanuck CoiHie U nuaHeTsl. Mccnenosas ero, MOXKHO MOIYYHUTh CBEIEHHS O
CTOJIKHOBEHUSIX KOCMUYECKHX T€JI U KOCMUYECKOM M3Iy4eHHU. B 3ToM U cocTouT ux
GoJbIlIOE HayYHOE 3HaUCHHE. BerecTBo METeoOprTOB OYeHb Pa3HOOOPa3HO — OHO
(baKTHUUECKH SIBIISETCSI MAIBIM OCTaTKOM TOTO BEIIECTBA, U3 KOTOPOTO 00pa30BAIIMCh TUIAHETHI
ComneuHoli cucremsl. [loaToMy HaydHOE 3HAaUEHHE METEOPHUTOB U SIPKUX OOJIHIOB HE
MeHbIIIee, YeM U3ydeHne TpyHTa JIYHBI U IpYTHX IJIaHET, HA YTO PACXOAYIOTCS OTPOMHBIE
CpEeICTBa IPU KOCMUYECKHX IOJIETAX.

BonbIMHCTBO METEOPUTOB TOHET B MOPSIX M OKeaHaX, TEPSIETCS B MMOJIAX U JIecax, MPOMagaeT
B TOPax M MyCTHIHAX, OCTAETCS HEHAlIEHHBIM BO JIbJaX U TyHApe. KoeKi MeTeopuToB 3a



TIOCJIICTHUEC 20 J1eT MOMOJIHSJINCh B OCHOBHOM MCTCOpUTaAMU, HaWJICHHBIMH B AHTapKTI/II[e n
KaMC€HHUCTBIX ITyCTBIHAX.

HAXOJIKU MHTEPECHBIX METEOPUTOB

3umoii 1918 r. B MuHnepanorndeckuii Mmy3eit AkageMuu Hayk B JISHUHrpaje NpuIuo
cooOIeHne 0 MaieHuK MeTeopuTa Bosie ropoja Kammna Kannaunckoit odnactu. Myseem B
TO BpeMsI 3aBE10BaJl 3HAMEHUTHIN pycckuil yueHsil akagemuk B. 1. Bepnaackuii. Ero
paboTHI TT0 TEOXUMHUH, TEOJIOTHH OBLITH U3BECTHHI BO BceM Mupe. Ho oH cunTan camMbiM
BaXHBIM JIEJIOM TaKke 00beTUHEHNE KOCMUYECKUX MPOIIECCOB € MPOIeCCaMt KU3HH Ha
3emite. Hagano HOOC(hepHOMY MBIIIICHUIO, CTOIh XapaKTEPHOMY IS HaIlleH 31T0XH, OBLIO0
10JI0’)KEHO UMEHHO Bnanumupom VBanoBuueMm BepHaackuM. U oH, Kak HUKTO, TIOHUMAJI,
KaKyIO IICHHOCTH TIPE/ICTaBIAIOT COOOH METEOPUTHI — IPECTaBUTENN KocMoca Ha 3emiie. OH
IIOCTOSIHHO OPTaHM30BBIBAN SKCIEIUINM B MecTa MaJeHus MeTeopuToB. M cTapanusMu
aKaJeMUKa KOJUIEKIIUS METEOPUTOB BCE BPeMs MOIOJIHSIIACK.

B Karmus perieHo 0bLI0 MOCTAaTh MOJIOAOTO COTPYAHNKAa MuHepanorndeckoro myses JI. A.
Kynuka. Torga Kynuk 3aHuMancst BOnpocaMu reojIoriy, HO MOe3/Ka MpeJICTosAIa HeOObIUHas,
MI03TOMY SHEPIUYHBIN COTPYIHUK OBLI IpeIOYTUTeNbHee Ipyrux. Mereopur Kamun ynan
27 derpans 1918 r. B 12:30 Ha mamiHio Bo3Jie IepeBHU [ 1a3aTOBO, HO MOJIYYHII CBOE UMSI 1O
OoJee KpyITHOMY TIOCEIICHHIO BOIHM3H MecTa naneHust — ropoxay Kammay.

Kak xe mpounsonuio nagenne? J[Boe Malb4HIICK, UTPABIINX B MOJIE, 3aMETHIIH, YTO B OJTHOM
MECTE 3eMJIS BIPYT TOJIeTEeNIa BBEPX U B CTOPOHBI, U YCIBIIATIHA CHIIBHBIN TPoXoT. OHI
mo0exaal K TOMY MECTY M YBHIIEHN OOJBIION YepHBIA KAMEHB, TIYOOKO YIICAIIHI B 3eMITIO.
Kamenpku Bozbl Ha HEM He 3aMep3aini. KaMeHb BEIHYNH CTATaMH U IOMaMH U3 3eMITH U
yBE3JIU B IEPEBHIO. B caMoM ILieHTpe JIepeBHH, y MIPyAa, ero MOJOKUIN Ha 3eMIo. B nepeBHIo
HavyaJIoCh MAJIOMHHYECTBO, BECTh O YyI€CHOM HEOECHOM KaMHe pa3ollIach JajeKo 3a
npenens! ['masatoBo. M xaxxaplil XoTen yHeCTH ¢ co60i Kycouek KaMHs. MeTeoput
IIoJIBEprajics BapBapckoMy paspyuieHuto. Koraa 3a HUM npuexanu KpacHOapMeHIbl,
KpeCTbsSHE KaMEHb He OTJaJI — HE 3aXOTEJIH PAcCTaBaThCs C JOCTONPUMedaTebHOCTRI0. Ho
BO BTOPOI1 puUe3]1 ero Bce-Taku 3a0paiu 1 nepesesnu B KamuH.

Kymuk onpenenni, uro Kanrima oTHOCHTCS K KAMEHHBIM MeTeopuTaM. Kpome KaMeHHBIX,
OBIBAIOT eIIe KeJIe3HbIe MeTCOPUTHL. KaMeHHbIE METCOPUTHI COCTOSAT B OCHOBHOM U3
CHIIMKATOB, T. €. COCIMHECHUS KPEMHUS U KACIOopoaa. JKene3Hble METEOPHUTHI 00pa30BaHbI
[IOYTH NOJHOCTBIO U3 JKene3a ¢ npumechto Hukenst. Bec Kamnna okaszancs pasen 121 xr. Ho
IepBOHAYAIILHBIN BeC, 0 OOKaIBIBaHUs, M0 MHeHHIO Kynuka, coctapmsin 160 xr. Ho naxe u
obnomaHHEIH, KammH ocTaeTcst Bce-TaKd OJHAM M3 CAMBIX KPYITHBIX KAMEHHBIX METCOPHTOB
B Mupe. Kyimuk MHOTO JHEH X0/ o0 KPeCThIHCKUM H30aM He TONbKO B ['1a3aTtoBo, HO U B
coceqHUX fepeBHAX — YarnHo, MumnuHo, KnumoTnHO, 4T00B! yOeIUTh KPECThSIH OTAAThH
4acTH METEOpHTA.

Kynuk poauics B ceMbe Bpaya B BO BpeMsi T0X0/1a 1o u30aM He pa3 JaBajl IIEHHBIE COBETHI O
TOM, KaK MOJUIeYUTh O0IbHBIX. HO CTONKHYIICS OH Taxke, IO €ro CII0BaM, «C HEBEKECTBOM U
MIPSIMO-TaKU CPETHEBEKOBBIMU CYeBEpUAMIDY. MHOTHE KpecThsHE OBLIH YOCKICHBI, 9TO
KaMeHb, VITaBIIHiA ¢ HeOa, CBAICHHBIN 1 K HEMY HaJl0 OTHOCHUTBCS ¢ IOYTeHUEeM. [ oOBOpIIIH,
YTO OH IIOMOTaeT OT rPO3bl U Oone3Hei. Ecii 0OMBITE KaMeHb BOJIOH M IIOTOM 3TOH BOJIOM
YMBITBCSI — BCSIKYIO 00JIE3Hb KaK PyKOH CHUMET. XOAMIN CIIyXH, YTO 10 HOYaM Ha MecTe,
TJIe yIaJia riapi0a, TOpUT HUKEM He 3ajOKeHHast cBeva. KpecThsiHe pemiy 1axke CTPOUTh
YaCOBHIO HA MECTE MAJICHUS METEOPUTA.

Y4eHOMY NMPHUIILUTOCH TPOBECTH HEMAJIO Oeces1 0 TOM, YTO Takoe HeOeCHbIe KaMHH, TOYeMY
OHHM HYXHBI y4eHbIM. CHauaJia HIKTO HE OTAaBaJl 00JIOMKOB, IOTOM CTaJId TOPTOBATHCS,
mpeyiaras Kycku KaMHs KynuTs. [lotom Kynnky yaanocs yroBopuTh OZHOTO KPECThTHUHA
OTJAaTh OCKOJIKH, M TOT OTJAJI, HO IPOCTO U3 YBAaXXEHUS K yueHoMy. [lo3ke cTamu oTaaBath U
apyrue — «uist Haykm». B otuere Kynuka mox 3aroinoBkom «lIpuBoXy CIEcOK
MOCTYIUBIINX KO MHE OCKOJIKOBY» Tak U 3anmucano: «Ockoiok 430,5 T mpuoOpeteH 3a 20 p.
Ockoutok 108,5 T npuobperen 3a 5 p. Ockomnok 99,5 r npuobpereH 3a 5 p. Ockonok 72,0 r



BBINIPOIICH MHOIO OECIUIaTHO». A Jalbllle HAET LENbIH CIIUCOK OCKOIKOB ¢ KOPOTKOM
npuruckoii: «[IpuHeceH B qap AxaneMun HayK OecIIaTHOY.

[oesnka 3a meteopurom Kamma crana mis Kynnka cyas0oH0cHO#. OH pemmi 3aHUMaThCs
UCCIIeJOBAaHHEM METEOPHUTOB. [ /1€ TONIbKO HEe OOBIBAJ yUEeHBIH B MOUCKaX MeTeopuToB. Ha
Kuesmae oH pasbickan mereoput Karapisik, ynaBummii emie B 1908 r. C 6eperos Bonru
MIPUBE3 XKeNe3HbIA HEOCCHBIM KaMeHb, OTTOUCHHBIH, CIIOBHO cHapsia, — Pemee Xytop. B
VBaHOBCKOI1 001aCTH NIPHUBJIEK K HOMCKY MECTHBIX HIKOJIEHHKOB, SKCIIEAMIHS Hamuia 97
OCKOJIKOB HeOecHoro Terna. [1o31Hee OH cTai caMbIM aKTHBHBIM HCCIIEIOBaTEIEM
Tynrycckoro siBnenunsi. O0 3Toi 3arajike HeOec MBI TIOTOBOPHM TIO3XKE.

A TOKa pOJIOIKHAM JINCTATh CTPAHWYKH YBJIEKATENBHOM JETOMNNCH.

B cepenmue XVIII B. orcTaBHOM Ka3zak SIkoB MenBeneB u3 nepeBHN Y Oelickoii Ha Oepery
Enmnces «Ha caMOM BepXy OJHOMN BBICOKOM TOpBI, COBCEM Ha MIOBEPXHOCTH» HATKHYJICS HA
«KOM BapeHoro xeine3a». Ciryxu 00 3TOM kene3e JoXOIuIu 10 MeaBeaesa u panbiie. 1 Bce
Ke OH OBLI MmopakeH HaXoAKOW. B ripibe Bce ObII0 HEOOBIKHOBEHHO — H Pa3MepHl, H
KpENOCTh, U BHEHUIHUI BUJ. B jkeIe3HOM OCTOBE HAKPEIKO 3aCTPSIIN MEIIKUE JKENTHIE
KaMeIIku. PsoM He ObLIO ClIe10B KaKuX-TH00 MIaBHIbHBIX pabot. SIkoB MenBeses
MePEeTAIUI OTPOMHYIO IJIBI0Y BecoM 42 myza B AepeBHI0 Yoeiickyro. Akagemuk [letp Cumon
[Mannac mucai: «A Tak Kak jKeJie30 B 3TOM KaMHe ObUIO KOBKO M 0€JI0 U IIPH TOM XOPOILO
3BEHEJIO, TO ATO 3aCTABUIIO €r0 JyMaTh, HE COJCPIKUTCS JIX B HEM Yero-au0o JIy4iiero, 4em
xene30». Ho He Tosbko 3T0 pykoBomiI0 MeBeaeBbIM.

KameHb nposiBIIsiI He COBCEM OOBIYHBIE CBOWCTBA. DTO U OBUIO KaK pa3 MPHUTAraTelIbHbIM
oOcrostenscTBOM. Hampumep, oTOUTH OT KaMHS KycodeK Obu1o oueHb TpyaHO. Kamens
o0afan yquBHTENHON KperocThio. I1pu KoBKe *keae30 ObLIO TaKUM MSTKUM, 9TO HE
TpeboBasno OobIIoro Harpesa. Ho MMEHHO M3-3a 3TOTO M3 TAKOT'O CTPAHHOTO JKeJie3a He
yZIaBaJIoCh BBIKOBATh KaKyro-1100 Bemib. Koraa Ky3Hen, Harpes jkene30 10 0eIoro KajaeHus,
OpOCHII €ro B XOJIOOHYIO BOY JJIsI 3aKaJIKH, HEOECHOE JKeJe30 MO-TIPEKHEMY 0CTaBaJIOCh
MSATKHM U HE MO0J1aBajoCh KOBKE.

Wwmst akanemuka [lannaca OblI0 XOpOILO U3BECTHO B Hayke. bymy4n 300510rom mo
CHeLUaIbHOCTH, OH CJeJIall OYeHb MHOT0€ B OOTaHUKe, Teorpaduy, MajJleoHTOJIOTHH,
stHOrpaduu. [lo npurnamenuro Poccuiickoli akajeMnu HayK OH mpuexan u3 ['epmanuu u Bce
CBOM HayYHbIE HCCIIEIOBAHUS BrIocaeAcTBUH Bel B Poccuu. Jlerom 1768 1. oH Havain
JUINTENIFHOE, B YeThIpe roja, myremectsue nmo Cubupu. MenBeaes 0XOTHO U 6e3 BCIKOTO
BBIKYIIa OT/Aaa KaMeHs [lamnacy.

[Tpnyem cnenmanbHO NMpUBE3 THKEICHHYIO TIbI0Y B KpacHospek. U gero emy 3to cTomimo —
MO3KHO TOJBKO CTPOUTH JIOTaJIKH U YAUBISATHCS YHTY3HA3MY.

Mexay TeM KaMeHb OueHb 3auHTepecoBai [lammaca. AkageMuk oOpaTii BHUMaHUE Ha
ocoboe crpoeHne KaMHs: «OH UMEIT CBepXy, — MUCAJ YICHBIH, — KaK KaIloT KECTKYIO
KECTAHYIO KOpy... [1oJ1 cero TOHKOIO KOPOIO BCS BHYTPEHHOCTh COCTOSUIA M3 MATKOTO B
nu3nome Oeoro u, Kak ryoka, HO3IpeBaToro ’kelje3a, y KOEro B MOJIbIX SYeiKax
COJIepKAIIUCh KPYTJIbIE U MPOJOITrOBAThIE MApHKH...» KpernocTs kaMHs TOXe rmopasuia
IManmaca: «CamMoe *xene30 CTOIb BA3KO, YTO TPH U YEThIpe Ky3Hela IeJIble OJITHH
OMINCh, 9TOO OTIIMOUTH OT HETO CTAIBHBIMHU KUPKAaMH YTOJIOK B HECKOJIBKO (DYHTOB.
OnvH TONBKO U OTOWIH B Iy...» [lan-1ac He MOT He 3aIyMaThCs HaJl IPOUCXOXKICHIEM
XKeJIe3Ho! TIIbI0bI. [Ipesmonoxkenue o ee MCKYCCTBEHHOM MPOUCXO0XKICHUN OH OTBEpPT
cpasy: TEXHHKa TOTO BPEMEHHU HE MMella TaKUX BO3MOKHOCTeH. Akanemuk [lamrac
MPULIEN K BBIBOLY: «... 9TO 5K€J€30... He HCKYCCTBOM KaKUM, HO HaTypOIO
npou3BeieHHoe. Best cust rpoMajia v Kakzasl ee 9acTuIla JoKa3biBaeT OecIpeKoCIOBHO,
4TO OHA ObLIa COBEPIICHHBIM JIeiicTBHEM HaTypbl». Ho kak ke Moriia npuposa, wiu
HaTypa, KaK Ha3bIBaJ €€ aKaJIeMHK, CO3/1aTh TaKylo IbI0y? Crapble TaTapsl yTBEPKIAIH,
4TO II1bI0a ymana ¢ Heba, Ho BO BpeMeHa [lanaca HUKTO M3 YYEHBIX HE JOIMYCKAI MBICTH
0 TOM, YTO KaMHHU MOTYT IajiaTh ¢ Heba. [lammac He Hamen 00bsICHEHUS 3TOMY SBJICHHIO
pupoabl, HO METCOPHUT BIIOCICACTBHUA OBLI Ha3BaH €T0 UMEHEM —

[TamnacoBo xene3o.



B te BpemeHa yueHble 101 OYEHb YACTO MPOSBISIIM UHTEPEC Cpa3y K HECKOJIbKUM
HaykaM. Tak OBUIO U ¢ HeMEIKUM yaeHbIM Xiaaau. OH, HalpuMep, HHTEPeCcOBaJICS
3BYKOM U CTaJ H300peTaTeneM

3y¢oHa.

DTOT MY3bIKaJIbHBI HHCTPYMEHT, COCTOSIBIINI U3 CTEKIISIHHBIX [IMJIKHIPOB U
METAJUIMYCCKHUX CTEPIKHEH, M3/1aBal HCOOBIYHBIC 3BYKHU M OBLT MOIMYIISIPCH OJTHO BPEMs B
EBporne kak qUKOBHHKA B MHpe My3bIKH. [Ipodeccop XmaaHu 3HaI IOPUAHICCKIE HAYKH,
reoMeTpHIo, reorpaduro. Biekia ero u actpoHomus. B 1794 r. Beinuia kaura XiaaHu
«O MIPOUCXOKACHUN KeJIe3HON Macchl, HaiieHHoi [lannacom, u Apyrux cXOIHBIX C HEH
JKEJIE3HBIX MACC U O HEKOTOPBIX UMEIOIIUX K HUM OTHOLIEHHE SIBIICHUSX NPUPOAbD». B
CBOEH KHUT'€ OH YTBEPKIaJl BELH, 10 TOMY BPEMEHHU COBEPIIEHHO HEBEPOSITHBIE,
Joka3biBasi, yTo [laniacoBo xene30 u Apyrue NoXoKUe Ha HEro KaMHU IOMajiu K HaM He
OTKyZIa-HUOYy b, a u3 camoii Beenennoii. «ta marepusi, — mucai OH, —
...CYILIECTBOBAJA B MEXKIUIAHETHOM NIPOCTPAHCTBE U OTTYZA [IONAJa Ha HALly IJIAHETY».

9TI/I HEBCPOATHBIC 1O TEM BPpEMEHAM BbIBOJIbI XJ'Ia[[HI/I MOATBEPKAAT MHOKECTBOM
q)aKTOB N3 CTAPUHHBIX KHUT U U3 CBUACTCIILCTB OYCBUALICB. Yyenblii Ha4aJ ¢ TOT'O, YTO
M3YYHII BCIO JTUTEPATypy 0 Oonaax.

Bonuapl

— 3TO SIPKUE OTHEHHbIE MIAPHI, IPOJICTAIONIUE B HeOE, MO00HO METEOPUTaM, HO OOJTHIbI
HUMEIOT OOJIBIIKE pa3MePhl U JIETST HE TOJBLKO CO CBETOBBIM 3(D(heKTOM, HO 3a4acTyro
M3/AI0T T'yJ Wik rpoxoT. [1o crapunHO IuTepatype XJa Hu IpOaHaTH3uPOBall
TPAEKTOPHUIO M CKOPOCTH MOJIeTa OOIHIO0B, IPKOCTb, IIBET, BBICOTY, HA KOTOPOW OHU
MOSBJISIMCH. Y mpuIen K BBIBOLY, YTO OOJHIBI — IUIOTHOE U TSKEIOE BEIECTBO, YTO
«... OHO HE MOJKeT 00pa30BbIBAThHCS B Hallleil aTMocdepe Witk ObITh TTOAHATO BBEPX
yparaHnom. OHO JOJKHO NPUXOJAUTH K HAM U3 MUPOBOT'O IPOCTPAHCTBA, IA€ A0 BCTPEUU C
3emiieii CyIIeCTBOBAIO CAMOCTOSTEILHOY.

B konne XVIII B. Takue 3asBIeHNUS BbI3BAIN OONBIION pe3oHaHC. B kaure XmnanHu,
BhITe el B 1794 r., 66110 Bcero 63 CTpaHUIIbI, HO UJEU W HAYYHbIE MBICIIH,
3aJI0’KCHHBIC B HEW, IIOMOTIIH MHOTHM acTPOHOMaM B M3YYEHUH HEOECHOTO BEIIECTRA.
KHura o cyTH mosoxuia Hadaio 0ocoOoMy pas3ieny HayKu —

METEOPUTHKE.

XoTst moHavay KHUTY XJ1aIHU OpHUIHATbHAS HayKa BCTpEeTIiIa BpaxkaeoHo. Kak mumryT
COBPEMCHHHUKH, €€ Pyrajid Ha IMyOIHIHBIX COOpaHUIX B aKaIeMISIX ¥ HAyIHBIX
obmecrBax Beeit EBporsl. Haj Helt cMestnch. YdeHbIe 0TKa3bIBAINCH JIOIYCTHTE MBICITH
0 TOM, 4YTO KAMHHU MOTYT majaath ¢ HeOa. HemoBepue, Bpak1cOHbIC BBIMAIbI, HACMEIIIKH
He TokoJe6anu yueHoro. OH mpoaoIDKain 3aHUMAThCs METEOPUTAMH U JI0 CAMOUW CMEPTH
— OoJiee TPUILATH JIET TIOCIIE BBIXO/1a CBOSH 3HAMEHUTON KHUI'M — coOupa
HHTEPECYIOIIYIO €ro HHPOPMAIIKIO O MaJAI0NINX ¢ HeOa KaMHSIX.

B TO Bpems KOJUIEKIIMI METEOPUTOB HE CyHIecTBOBANIO. CUNTAIOCH, YTO YIEHOMY
HENIPUIMYHO COOMPATh METEOPUTHL. A XpaHUTeIH BeHckoil nMIeparopckoi
MHHEPAIOTUUECKOH KOJUIEKIIUH JOIIUIN JIO TOTO, YTO PACTIOPSANINCH BEIOPOCUTH BCE KAMHH,
umeromye cxoacTBo ¢ [lamracoBbM xene30M. YueHble 00sIHCh CKOMITPOMETHPOBATH Ce0s
cOOpOM METeOpUTOB. XJIaIHU Hadall caM coOMpaTh IepBYI0 METEOPUTHYIO KOJUIEKIHIO. B
1819 r. B cBoeit BrOpoii KHUre Xmaauu nucai: «HexkoTopele 011 NpeANOYUTAIOT OCTaBATHCS
B Y3KOM KPYT'Y YK€ CYIIECTBYIOIINX MTOHSTHH, CINTas BCE HOBOE IMapaJOKCaIbHBIM. Tak
OBUTO BO BCE BpEMEHA: T€ UJIeH, KOTOPHIE IPHYMHOKAJIM HAIIM 3HAHHS O IIPUPOJIE, BCeTaa
HEKOTOPBIM JIFOJIIM Ka3aJIMCh TTapalOKCOM HIIM YeM-TO HEBEPOSTHBIM. .. Ecu e Bcerna
OCTaBaThCS MIPH CTAPBIX B3TIIIaX, TO YEIOBEUYECTBO OyAET BEUHO NMPEOBIBATh B COCTOSHUN
JIETCTBA M HEBEXKECTBA WM K€ JBUTAThCS BIIEPE]] YPE3BHIYAHO MEIICHHO.

Hazmo otmMeTuTs, 9TO BBLAEPKATH HACMEIIKH KOJUIET OBIBaeT HEOOBIYAHO CII0KHO, 0COOEHHO
€CIIM PeYb UJIET 0 MHUPOBO33peHnH. OOIIenpuHsaTas KapTHHA MUPa HACTOJIBKO ITPOYHO BXOJHT



B CO3HAHHME, YTO JFO00I! IbITAIONIMICS TOKOJIE0aTh ee KaKeTCsl He IPOCTO HEYMHBIM, HO
6e3yMIIeM, OTBEPTraroIInM Ka3aioch 06l oueBnaHOe. Korma naet o0CcyxneHne 9acTHRIX
CJIy4aeB U BO3HUKAET IHUCKYCCHU, 3TO HE BEI3BIBACT IMOLMOHAIBHOTO yauBieHus. Ho xorna
3aTparuBaroTCs MPUHIMIIBI HAYYHOTO MOCTPOSHHMS, BOT TYT-TO U HAUMHAETCS CaMoe
uHtepecHoe. Hanpumep, Ha MexayHapoaHoM ceMuHape oceHbto 2005 T., KOTOpbIi
MIPOBOANIIO MEXAYHApOAHOE GuiIocodcKkoe 00IIecTBO, BOSHUK HayYHBIH CIIOp O BO3pacTe
Bcenennoii u ckopoctu cBera. OTHOMY M3 aBTOPOB MOCYACTIMBHIOCH IPUHUMATh Y4acTHE B
sTOoM cemuHape. Kakoit omenomisitomuii 3 ekt npousBeso cooOIEHNE O TOM, YTO BO3PACT
BcenenHoii MoxeT ObITh yBennueH B 3—4 paza OTHOCHUTEIBHO COBPEMEHHBIX NPE/ICTABICHUIH
o HeM! Be3yciIoBHO, Y JOKJIQMYHUKOB C aKaIEMHYCCKIMH 3BaHUSIMU OBLIO TOCTaTOYHO
apTyMEHTOB, YTOOBI OTCTAUBAThH CBOIO TOUKY 3peHHs. Y MUCKycCHs HOCHIIAa XapaKkTep
Hay4qHOTO criopa. OIHAKO cpa3y e B MaMATH BCIUTBLIN KaPTHHEI Oecen] ¢ Gu3nKaMu
XapbkoBa u CankT-IletepOypra, KOTOpbIE ASIMINCH CBOUMHU Pa3MBILUICHUSIMU B TECHOM
KpYTy II0 HOBOAY TOTO, CKOJIBKO K€ JIET Ha3all B3opBaiach BeeneHHas u ObUT JIH TOT B3PHIB
BOOOIIIE.

Be[[yTCH CIIOPBI, BBIABUTAKOTCA MHOTJa CTPAHHBIC NPEATIOJIOKEHU, HO TaK CTPOUTCA A0pora
K uctuse. U me Hajg0 6OHTI)C51 TOBOPHUTH O CaMOM HEBECPOSATHOM. Hawm u xu3Hp JacTCA, MOXCT,
JJIA TOTO, ‘ITO6I)I MBI pasraJblBajid 3TO HEBEPOATHOC, CTAHOBUJIMCh aKTUBHBIMU YYaCTHUKAMU
pa3BUTHA MAaTCPUU. Ecnu B Ppa3HbIX MECTAax IUIAHCTHI BAPYT BO3HUKAIOT MOXO0KHUC UJCH,
HaxXoJAATCA MAaTEMAaTUICCKUEC JOKA3aTCJIbCTBA HOBBIX HAYUYHBIX PACY€TOB, 5TO HABOAUT Ha
MBICJIb, YTO HayKa HYKAA€TCA B CMCJIBIX JIIOAAX. M ne CTpalurHo 6I)ITI) YyaakKaMu, OHU C
NPEBETUKIM YAOBOJIBCTBHEM HIIYT HCTHHY. Takux Jrogeil Bceraa HeMaio, a Ipupoa paHo
WITH TIO3/THO JTaeT J0Ka3aTebCTBa ISl YKPEIUICHH s MPaBHIIBHBIX NIPEACTABICHHUH 0 Mupe. Tak
OBLIO U C MaJAIONIMMH HEOCCHBIMHU KaMHSIMHU.

I[TPOCTPAHCTBO ITPEJOCTABMIJIO TOKA3ATEJILCTBA

1794 1.
— HeOecHbII KaMeHb TajaeT 0JIM3 CTApUHHOTO UTANIbsHCKOro ropoja CueHa.

1795 .
— B rpadcrBe Mopkimmp B AHIIIMHM NaieHNe METCOpUTa HaOII0AaIM TACTYX! U PHIOaKH.

1798 r.
— B MHauu Hegasneko ot ropoaa Benapeca yman METEOPUT.

26 anpens 1803 r.

B HeOe Hax (paHIy3ckuM aenapraMmeHToM OpH HOSBHIICS SPKUil O0NH, a BCIe 3a TeM
BO3JIe ropoya Jlerist ynasno oKoJio Tpex ThICSY MEIKMX HeOeCHbIX KaMHed. Map ropoxa
roca coobuienne o kameHHoM j1oske B [Tapwk. OxHako ero cooOrieHne He IPHHSIIN
BCEPbE3, I'A3€THI JJaXKe MPEATPHHSIIN MOIBITKH BEICMESITH «HETIPOCBELIEHHOT0)» M3pa, HO
TPH THICSYM KaMHE Helb3s1 ObIIIO CKPBITH M 00BSIBUTH HecyllecTByomuME. [1o
pacropspKeHuto paButeabeTBa @pannuy B OpHCKUH JenapTaMeHT OblT HalpaBJieH
Npe/ICTaBUTeNbh AKaIeMUH HayK. becelpl ¢ o4eBuaLIaMH, MHOXKECTBO OCKOJIKOB YOeanin
YYCHOI'0 B TOM, YTO KUTCIN Jlerns He JTYT 1 TaACHUE METECOPUTA HeﬁCTBHTeHBHO HUMCJIO
Mecto. OpaHiry3ckas akaJeMust HayK IpH3HaJIa BOSMOXHOCTb I1a/IeHNs KaMHeH ¢ HeOa.
ITo aTOoMy OBOJY /10 CHX TIOP CYIIECTBYET BhIpakeHHe: «DpaHIly3cKUe aKaJeMUKN
TIOBEPUIIN B METCOPUTHI TOJIBKO ITOCJIE TOTO, KAK KAMHH IMOCHINAJINCh HA UX TOJIOBBI).



WTtak, Ha CTBIKE IBYX BEKOB, BOCEMHALATOTO U JICBSITHAIIATOTO, HAYAJIOCh CEPhE3HOE
n3ydenne mereoputoB. B 1807 r. Brimnia kHUTa podeccopa XapbKOBCKOTO YHUBEPCUTETA
Adanacus CroiikoBuda «O BO3LyIIHBIX KAMHSIX M UX IPOMCXOXKICHUI». Y YCHBIE
HCCIIeJ0BAIM JPEBHUE METEOPUTHI, COOMpay cBeJeHus 00 UX IojeTe U nageHuu. B Anrnnun
n OpaHuny ObUIN MPOU3BENICHBI XUMHYECKHUE 1 MHUHEPAJIOTHYECKUE NCCIIEIOBAHUS
HECKOJIbKUX METeOpUTOB. My3en Bcero Mupa Hadaslu coOMpaTh KOJUIEKIIMN HEOECHBIX
KaMHeH.

HagepHoe, kakaplid X0oTel ObI HOAEPKATh B PyKaX «yMaBIIyIo 3Be3y». M XOTs He KaKaoOMY
BBINA/IAET 3TA Y/lauya, aBTOpaM He pa3 MPUXOJWIOCh paboTaTh C METEOPUTAMH BILUIOTHYIO.
Hampumep, B My3zee npupoasl XapbKOBCKOI0O HallMOHAJIBLHOTO yHUBEpcuTeTa UM. B. H.
KapasuHa KoyuieKIys METeOpUTOB O4YEHb OOIIUPHAs U CIMTACTCS OJTHOM M3 JIydIINX B MUpE.
EcTh HECKOIBKO METEOpUTOB B XapbKOBCKOM IutaHeTtapun UM. 0. A. 'arapura. OHE O4eHB
pasHbIe U [0 Becy U 1o Buay. Ho xorna qepkuins B pykax 3T0 HE3EMHOE 9yZ0, TO KaK-TO
Cpa3y HAYMHACIIb JyMaTh O BO3BEIIICHHOM. CIIOBHO BEYHOCTH JIOXKUTCS B TBOH JIQJI0HU.
MarneHbpKuil KaMyIIeK TSKEIl, MOXKET OBITh, OH JIETAJI B MEXKIIAHETHOM IIPOCTPAHCTBE HE
OJIMH MHJUTHOH JIET, IIEPEKUBAIT KaTacTPO(bI CTOIKHOBEHUH U pa3pylIeHUH Oosiee KPYITHBIX
riei0. Hakonert on goctur 3emutu. Tam, rie MpoIIesncst OCTPBI pe3ell, MoOJIeCKUBacT
MeTaTMYecKasi MOBepXHOCTh. [Ipyrue O0ka NOKPBITHI KOPOH IUTaBJICHHS, BUIHBI B3IYTHS U
SIMKH, 00pa30BaBIIKECs NPH 1oJieTe ckBo3b atMocdepy. Ho ecinu 3amaTh Bormpoc o ToMm,
KpacuB JI1 METEOPUT, TO OH, KOHEYHO, HE MOXKET COIIEPHUYATh B KPacoTe C AParoleHHBIMHU
KaMHAMHU U CaMOLIBECTaMU.

Kpacussl 11 meteoputsi?

Cpenn METEOpUTOB MONAAAIOTCS BECbMa HEOOBIUHBIE HK3eMITIIph. CaMbIM KPacHBBIM
METEOPUTOM cunTaeTcsi MeTeoput borycnaska. [lagenne borycnasku mpousonuio

18 oxta6psa 1916 1.

Ha JlanpHeMm Bocrtoke. B IIpumopckom kpae, Hazx conkamu U pekoi beliunxoii, nponeccs
OTHEHHBIH IIap, a 32 HUM HPOTAHYJICS JUIMHHBIN IBIMHBIA XBOCT. O4eBHIIIBI TOBOPUIIH,
YTO LIAp PACcKOJIOICs Ha Tpu yacTu. [lepBrbiii kKycok MeTreopuTa BecoM B 199 kr Hanuii B
MIECYaHOM TPYHTE JJOBOJIFHO JIETKO. UyTh M03%e MECTHBIE KHUTEIH COOOIIIIIN U O BTOPOM
Kycke BecoM B 57 kr. Korja Kycku NpuiIoKuiu ApyT K OpyTy, CTaJlo SICHO, YTO OHU
COCTaBIIsIM OiHO Lenoe. Ho HaiiTu TpeTuii Kycok He yIanoch: CHET 3achlnall
MIOBEPXHOCTH 3eMiu. TpeTuil kycok borycnaBku He HaliZieH 10 cuX Nop. Tak YTO MOKHO
HCKaTb!

Taxk 4eM xe kpacuB MmeTeoput borycnaska? OH KpacuB CBOUMH BMATHHAMH, T. €. HEOOBIIHOMH
(dopmoii perpeda.

SIMKM — BMSITHHBI, PACHIOJIOKEHHBIE Ha TIOBEPXHOCTH METEOPUTOB, B HAYKE HA3bIBAIOT
permMarJiMnramH.

Bo Bpewmst nosieta HeOeCcHOTO KaMHs uepe3 atMocepy ero HOBEpXHOCTh PACKAISETCS U
pacmasisieTcs. Bo3ayx cpeiBaeT ¢ KOCMHYECKOT0 Tejla MelbYaiIie YacTUIIBI BeIeCTBA.
Bosnymsasle cTpyu cBepiAT MeTeopuT. B pesynbrare Takol «00paboTKmM» U MOIydaroTcs
yriryOIIeHHs pa3HBIX pa3MepoB U (opMbl — permarmunTel. Keratn, B ApeBHOCTH HMEHHO
10 PUCYHKY TTOBEPXHOCTH HEOECHOTO KaMHsI JKpEIlbl U MpeICKa3aTeH MbITaNCh
MIPOYUTATh «00XKECTBEHHOE HEOECHOE TTOCTIaHueY.

dopma meTeopuTOB yale HenpasuibHas. Ho momanatorest u ocobeHnbIe o popme.
Hanpumep, mereoput TuMoxuHa oueHb MOX0X Ha 6onbmon kpuctamt. OxHa u3 yactei
MeTeopuTHOTO 10k Ky3HeroBo HarmoMuHaeT O6pycok. AMEpHUKaHCKUI MeTeopHuT Asroma
II0X0’K Ha MAJICHBbKUI JKENEe3HbIM MUT. A €lle OJUH aMEPUKAHCKUM MeTeopuT — TycoH —
nMeeT GopMy KEIe3HOTO KOJbIla. DTO TIOUCTUHE KOJbI0-Beskan! Becut ono 688 kr. Kak
0HO MOTJI0 00pa3oBaThea? Jeo B TOM, 9TO JOBOJBHO YaCTO METEOPUTH IMEIOT CMEIITAaHHBIN
COCTaB, T. €. ABJIAIOTCS JKele30KaMeHHBIMH. [Ipn nBmkeHnn B atMocdepe JerKomIaBKue
MUHEpaJbl B METeOpUTe TyCOH MOTIIM IIPOCTO BBIMIIABUTHCS.



Kaxue meteoputsl caMmble OoJbIe?

CaMbIM KPYITHBIM M3 HEPACKOJIOBIIMXCS OOHAPYKEHHBIX KYCKOB CYMTACTCS] HEOSCHBIH
kameHb ['06a. On Becut 60 ToHH! DTa OrpoMHas JKene3Has Tb10a ekt B FOro-3amagHoit
Adpuke. Meteoput umeet GopMy YETHIPEXYTOIBHOH IIUTHI pa3MepoM 3X3MH TOJIIUHOMN
mpuMepHO B 1 M. B BBICOTY KaMeHb TOXOJUT YEJIOBEKY ITOYTH JI0 MOsICa, a Ha €ro
MTOBEPXHOCTH MOT'YT CBOOOJTHO YIICUbCsl HECKOJIBKO YEIOBEK.

K kpymnHe#mm MeTeoputaM MOKHO OTHECTH Keﬁn-ﬁopx. DTO KeJIEe3HEBI KaAMEHL BECOM B
31 tonny. Hamwm ero B ['pennaniny, a 3aTeM nepeBe3iu B HL}O-I7IopK.

KpymHBIME keNIe3HbIC METCOPUTHI MOTYT OBITH IMEHHO Onaronaps xeine3y. OHH HE Tak JISTKO
pacmnamaroTcs, Kak kamMeHHbIe. JKene3Hble METEeOPUThHI MOTYT HPEICTABIATH OOJIBIIYIO
OIIACHOCTH JUIA TE€X, KTO HAXOIUTCS B 30HE naaeHus. Ho HaI0o IOMHHUTE U O TOM, YTO KOIAa-TO
YeJIOBEUECTBO MEPESIKMBAJIO JKelle3HbIH Bek. 1, BO3MOXKHO, OTKPBITHE JKelie3a KakK
MPEKPACHOT0, POYHOTO MaTepuaa sl U3rOTOBICHHUS OPYAUIl TPy, OXOThI U 3aIUTHI B
HEMAJIOH CTENEHHU OBIIO CBA3aHO C HaXOIKaMU HEOECHBIX KaMHEH.

KATACTPO®GI B UCTOPUU TTJIAHETBI

Bo3HHKaET BIOJIHE €CTECTBEHHBII BOMPOC: OBLIH JIH y’KE CTOJIKHOBEHHS KPYITHBIX HEOSCHBIX
Ten (acTeporI0B, KoMmeT) ¢ 3emiiei? MMeromuecs: JaHHbIE MO3BOJISIOT OTBETUTH HA HETO
BIIOJIHE YTBEPIUTENBHO: J1a, OHU OBLIH B MPOIILIOM U, 0€3yCIOBHO, OYAyT MPOUCXOJHUTH B
Oynmytem.

Ha nosepxHoctu 3eMin coxpanunochk He MeHee 130 kpaTepoB ynapHoro (a TouHee,
B3PBIBHOT0) IPOUCXOXKIECHHS JUaMeTpoM 110 250 kM, pa3IMuHOI0 BUIA U BO3pacTa, B TOM
YHCIIe ¥ OYECHB JIPEBHUX, OOHAPYKEHHBIX U3 KOcMoca. B HacTosiee Bpemst U3 KocMoca, ©
OpOUTAIBHBIX CTAHIMH M CIIyTHUKOB Ha MOBEPXHOCTH 3€MJIN IOCTATOYHO JIETKO
00HapyKUBAIOTCSl KpaTepbl OTPOMHBIX pa3MepoB. KoHeuHo, jeca, TpaBsHO OKPOB,
BETPBI, JOXK/IU, 3PO3US TTOUBHI CTUPAIOT Clie/bl nMageHus. Tem Oosee 94TO OT COOBITHI
MIPOIIIOTO HAC OTJEISIFOT COTHH THICSY JIET. Taknue KpaTepbl Ha3bIBAIOT

acTpoOiieMaMH.

Ha repputopun EBporer 00HapysxeHO 30 KpaTepoB KPYIHBIX pa3MepoB, B Appuke — 18,
B ABcTpasiud — 9, B CeBepHoit AMepuke — 26, B IOxHol Amepuke — 2. HaiineHsl
acTpoOiemsl 1axxe B AHTapkTuae. Ha nesiHoM MaTepuKe IUIaHeThl CYIEeCTBYET 3
acTpOOIIEMBL.

I'eoxuMuuecKHe 1 NaJEOHTOJIOTMYECKUE JJAHHBIE CBUIETEIbCTBYIOT O TOM, YTO
MIpUMepHO 65 MITH JIET Ha3aj Ha pyOeske Me3030HCKOTO TIepro/ia MEIOBOH IpbI U
TPETUYHOTO TMEePHOJIa KaHHO30MCKOM pbl HEOECHOE TeI0 pazMepoM mpumMepHo 170—
300 kM CTONKHYIIOCH ¢ 3eMIieli B ceBEepHOI yacTu nonyoctpoBa FOkaraH (mobepexne
Mexkcuku). Ciiest 3Toro CTOJIKHOBEHHUS] — KpaTep 0] Ha3BaHHEM

Ynkcymy6.

MormmHocTs B3pbiBa oneHuBaercs B 100 mutH Meratons! [Ipu aTom oOpa3zoBaics kparep
muamerpoMm 180 kM. Takoit kparep oOpasyercst oT najaeHus rena guamerpom 10-15 km.
ITpu 3TOoM B aTMOcepy ObLIO BBIOPOIIEHO TUTaHTCKOE 00JIaKO0 MBIIH OOIIMM BECOM
MUUTHOH TOHH. Ha 3emite HacTymuia moJyryrooBast Houb. [loru6io 6osiee mOJI0BHHBI
CYIIECTBOBABILHX BHUJIOB PACTEHHUI U )KMBOTHBIX. Torza B pe3yabTaTe rio0aibHOro
MOXOJIOJJAHUS U BBIMEPITU JTHHO3ABPHI.

ITo maHHBIM COBPEMEHHOM HAYKH, BCETO 3a mocieaane 250 MITH JIeT MIPOU30IIIIO IEBIThH
BBIMUPAHHHN KHUBBIX OPTAHU3MOB CO CPEAHUM WHTEepBajioM B 30 MIIH JieT. DTH KaTacTpodbl
MO>KHO CBSI3aTh C MaJIEHUEM Ha 3eMIII0 KPYITHBIX acTepOUJI0B WK KoMeT. OTMETHM, YTO



JOCTaeTCs OT HETIPOIIEHBIX TOCTeH He ToNbKO 3emite. KocMudeckue anmaparsl
ctororpadupoBanu noBepxHoctH JIynsl, Mapca, Mepkypusa. Ha HuX 4eTko BUIHBI KpaTepHl,
IIPUYEM COXPaHMWINCH OHU TOPa3JIo JIydlle Oiarogapsi TOMy, 9TO Ha 3THX IJIAHETaX HE ObIBaeT
HMHTEHCUBHBIX JJOXKJEH, CHETOB U BETPOB, HET TaM U PACTUTEIHHOTO NMOKPOBA.

Ha teppuropun Poccun BeiessieTcst HECKOJIBKO 30H acTpokaracTpod: Ha ceBepe Cubupu —
[Momuraiickas — ¢ quamerpoMm kparepa 100 kntomeTpoB 1 Bo3pactoM 36—37 MJIH JieT,
ITyuexx-KaTyHckas — ¢ iuameTrpoM kparepa 80 KHJIOMETPOB, BO3pACT KOTOPOH OLleHUBaeTCs
B 180 miH nert, u Kapckasg — nuameTrpoM 65 kusmoMeTpoB U Bo3pacToM 70 miH net. [l
XKUTeNeH YKpauHbl MOXKHO BBIAETHTE 03epo, Haxozseecs B ropoae Kpacusrit JIyu. Ono
00pazoBayoch MOCIIE MajieHUs Ha 3eMITI0 KPYITHOTO Teua. ['0BOpsT, 4TO A0 CHX IIOp CO JHA
03epa JOCTal0T KAMHHU-METEOPHUTEHI.

CJIEIbI KATACTPO® BEJIYT B KOCMOC

B nocnenuue roas! Bce 60IbIIE MOATBEPKACHUI HAXOAUT TOUKA 3pEHUS, UTO BHE3AITHOE
HCYE3HOBEHHE TUTAaHTCKUX AUHO3aBPOB U HEKOTOPBIX JPYTUX UCKOMAEMBIX HKUBOTHBIX
0OBSICHSIETCS CTOJIKHOBEHHEM 3eMJIH C OTPOMHBIM aCTEPOUIOM, IIPOUCIIE UM IPUMEPHO
65 MJIH JIeT ToMy Ha3aja. DTo COOBITHE COBIIAAAET CO CMEHOM NBYX I'€0JOrMYECKUX JMO0X B
HCTOPUU HAllled TUIAHEThl: Me3030s U KaliHo304. [lepexon Mexy 3TUMU ABYMs SII0XaMU
03HaMECHOBAH MAaCCOBBIM BHIMUPAHHEM KPYITHBIX SIIIEPOB M JHHO3aBPOB, KOTOPbIE YCTYIHIN
CBOE MECTO MJICKOIMTAIONINM H ITHIIAM.

B reonorndeckux ciaosix 3eMIH, OTHOCSIIUXCS K 3TOMY HEPHOLY, OOHAPY>KEHO MPUCYTCTBHUE
UpUANS, B COTHU pa3 MPEBBIIIAIONIEe KOHIEHTPALHUIO B APYTHX ClosX. Kak M3BeCTHO, MpUIHi
COJICP)KUTCSI B OTHOCUTEIBHO OOJIBIINX KOJIMIECTBAX B METEOPHUTaX, KOTOPBIE SIBISFOTCS
(hparMeHTaM# acTepPOUI0B. DTO a0 OCHOBaHUs HOOENeBCKOMY yaypeaty JI. AnbBaperry
BBIJIBUHYTh TUIIOTE3Y, COTIIACHO KOTOPOI aHOMaJIbHas KOHIIEHTPALUS UPUANS U THOENb
JMHO3aBPOB UMEIOT OJIHY U Ty Xe IPUIHHY — IaJieHHue Ha 3eMIII0 KpynHoro acrepouaa. Ilpu
MaJICHUU TaKOTO Tea JIoJbKeH o0paszoBathbes Kpatep auamerpoM 150-200 km. Hanomuum,
41O Takoi kparep — Ynkcynyd — auamerpom 180 kM u Bozpactom 64,98 + 0,04 muH e,
HalifieH B Mekcuke.

Bropas rinobansHas kocMudecKast KaTacTpoga, HOCITyXHUBIIast IPUYNHON BEIMUPAHHUS TaK
Ha3bIBAEMOW «MaMOHTOBOI (ayHBI, Tpon3onnia mpuMepHo 10 Thicsd et Hazan. Toraa
TIOTHOJIM MHOTHE BHUBI )KUBOTHBIX — MaMOHTBI, Ca0Jie3yOble THUTPHI U T. 1. Y YeHbIE
MIPEATIONAraoT, YTO MOCIIe 3TOH KaTacTpOoQbl YETIOBEUECTBO BO3POIMIOCH, TI0-BHIUMOMY,
y’Ke B HOBO# (hopMe, B BUZIC PE3KOW BCTIBIIIKH [TUBIITU3AIMIA, TIPUMEPHO 8—9 THICSY JIET TOMY
Hazal.

Bo3moskHast 4acToTa no100HBIX CTOIKHOBEHUH — oJiuH pa3 B 1—10 mun net. Takum
00pazoM, yxe ceifuac CTAHOBUTCS SICHBIM, YTO IJI00AJIbHBIE YAapHBIE KaTacTpodbl ObUIN
Ba)XXKHBIM (paKTOPOM B IpolLiecce Pa3BUTHSI XKHU3HHU Ha 3emIle.

Vixe ynoMuHaBIIHiCS panee ApnuzoHckuii kpatep B CIIIA guamerpom 1200 M u rimy6uHOI
175 M — oueBHUIHOE AOKA3aTENBCTBO CTOJIKHOBEHUH KPYITHBIX METEOPOHIOB ¢ 3eMiieil B
TIPOIIIOM.

B Octonuu ectb octpoB Caapema. Ha Hem MHOTO KpacuBbIX 03ep. B apeBHOCTH ero
Ha3bIBaJIU

OcTtpoB-peuieTo.

Ho, HaBepHOE, caMbIM HEOOBIYHBIM MOXHO Ha3BaTh 03epo Kaamusaps. Ero ckioHsI
MTOKPBITHI IPKOH TYCTOH TpaBoii, o 6eperam cTosT AyObI, enu, KineHsl. Ho kpas o3epa
CJIOBHO BBIBOPOYEHBI, 1 BO MHOTHX MECTaX BBICTYIAIOT BaJbl. [Ipupoaa kak ObI maet
3HaK: «31ech Obna kaTactpoda. O3epo 00pa3oBajIoCh OT yaapay.

MHO€eCTBO JIETeH]T OBLIO CIIOkKEHO 00 3TOM o3epe. OIHa U3 HUX TJIACUT, YTO CKa30YHBIN
BesnkaH Cyyp ThULT BBIPBUT SIMY IS 03€pa, YTOOBI JTFOIM MOTIIH JIOBUTH peIOy. Emne B



1827 r. yueHsle 3amaBanu cebe BOIIPOC: Kak ke 00pa3oBanocsk 03epo? Bepcuu Oblim
pasuble. Hanmpumep, yTBepKIaIoch, YTO 03€pO BYIKAHUIIECKOTO IPOUCXOkaeHns. Ho
OBLTH ¥ HEBEPOSTHBIC PEATION0KEHHU. MOJI, 3TO IPEBHSASA KPETOCTh, KOTOpast
paspymmiacs oT OpeMeHHU BeKOB. BriqBUranace u «cossHas rumnoresa. [1o Heil 03epo
Kaanusps o0pa3oBaiiochk B pe3yJibTaTe BBIIICIAUMBAHIS [TOIIOYBECHHOM COMTU. A eclii
Tak, TO Ha OCTPOBE JTOJDKHA OBITH coib. Ho OypeHue Ha riyouny 1m0 63 METpOB He
00HapyXWIIO HUKaKOH coyn. Pasmepsl o3epa Kaanusps BredyatssitoT: riryouna — 16
MeTpoB, nquaMeTp — 110 MeTpoB, Bam — OKOJIO 7 METPOB. PsioMm ObLIH HaiimeHbI
yIIIyOJICHHS, KOTOPhIE MECTHBIC )KUTCITH HA3BIBAIOT

CYXUMH 03epaMi

, @ yICHBIE BIIOCIICICTBUH CTAJI HAa3HIBATh

KpaTepaMH.

K tpunnareiv rogam XX B. MOSABHIIOCH MPEIIOJIOKEHNE, COTTACHO KOTOPOMY Ha IIAHETY
MOTYT [a/IaTh HACTOIBKO KPYITHBIE TEJId, YTO OHHU OCTABIIIIOT BEUHBIE PAHBI HA JIUKE 3EMIIH.
CoBceM HellaBHO €O CITyTHHKA YJAJIOCh HAWTH KpaTep BEJIMYNHOM ¢ GpyTOOIBHBIN CTaIUOH OT
naneHus actepousia B Anadbame. Keratu, ¢ BBICOTBI ObIIIM OOHAPYKEHBI CIIEAbl KOCMUYECKHX
CTOJIKHOBEHUI U BO MHOTHX JIPYI'uX peruoHax 3emin. Ilo MHEHHIO y4eHBIX, 10 CUX HIOP HE
uaeHTHGUIUPOBaHO OT 5 10 10 THICSY KpaTepOB, OCTABIIMXCS MOCIIE MaAeHHsT HEOSCHBIX
kaMmHeil. U moau 3a9acTyro )KUBYT B JOJMHAX, HA CKJIOHAX KAHBOHOB M XOJIMOB, Jake HE
M0JI03peBasi 0 IPEeBHUX KaTacTpodax. ACTepouabl AMaMEeTpoM | KHIOMETP BBIACISIOT ITPU
yZape SHEPTHUIO B THICSUY pa3 00mblIyio, yeM TyHI'YCCKHI METEOpHT, a XapakTep
MacmTadbl pa3pylieHuii Oy IyT HaloMHuHaTh B3pbIBbI CaHTopuHa 1 Kpakaray (BeI3BaHHbIC
acrepounamu quamerpom 0,3-0,5 kumomerpa).

[epBoIit 13 HUX YHUYTOXWIT MUHONCKYIO IUBIIIN3AIIIO. TOrMa HOruoIIo MpakTHIECKH BCe
HaceJIeHHe OKPYKaIOIUX OCTPOBOB, B yacTHOCTH ocTpoBa Kpur. Ha ero 6epera mocie
B3pbIBa OOPYILIMIIKCH MOPCKHE BOJIHBI BbicoTOW Oosbiie 200 merpos. [1agenue acreponioB
TaKHUX Pa3MepoB B I'YCTOHACETICHHBIX pailoHax 3eMiIM B Hallle BpeMs MOXKET IIPUBECTU K
rubenu ot 1 10 10 MyIH 4enoBek. A BEpOSTHOCTh CTOJKHOBEHHS C TAKUM aCTEPOHUIOM —
onuH pa3 B 10 000-100 000 ner.

AcTtepounp! okosto 10 kM B onepedyHuKe CIIOCOOHBI BRLACTUTH 3Hepruto B 10 MiH pa3
6oinbinyto, yeM TyHrycckuii Mmereoput. IIpuMepoM CTONKHOBEHHS 3€MITH C TAKUM
acTepOUIOM SIBIIETCS KaTacTpoda, KoTopas BOIIUIA B HICTOPHIO 1101 Ha3BaHUEM
Benukwuii noror.

Ona npousonuia 11 TeIcsd JIeT Ha3a/ U BbI3Basa rHOENb ATIaHTHABI, ObICTpOE
OXJIAXKIEHUE aTMOC(epHl, Kak MPH «sAepHOU 3uMe». Bo3zMoxHO, B ierene o
BcemupHOM nIOTOMIE TaKKE COACPIKUTCS MHPOPMAIHMI KOCMHYECKOTo CBOMCTBa. B
AToKaNHIIcHCe TPeICKa3bIBAETCS MOSBICHHE HECKOJIBKUX aHTEIOB CMEPTH, UTO BIIOJHE
MOJKET COOTBETCTBOBATH MaICHHIO CUCTEMBI aCTEPOUIOB.

CTONKHOBEHHUE ¢ THIAHTCKUMH acTepongamu (mpumepHo 100 kM B ONEPEYHUKE) TOTKHBI
MIPUBOJMTH K INI00aJbHOMY YHUYTOXEHHUIO BCETO )KHUBOTO Ha 3eMile, KpOME CaMbIX
NIPUMHTHUBHBIX popm. HacToTa cTONKHOBEHHI — 1 pa3 B HECKOJIBKO COTEH MIJIJIMOHOB JIET.
VIMEeHHO CTOJIKHOBEHHE C 10I00HBIM aCTEPOUIOM MIPUBEIIO, BUIMMO, K PACKOIIy MaTepuKa
l'onnBanel. BriosiHe BO3MOXXHO, YTO HMEHHO 3TO NaJIeHUE MTPHUBEIIO K 00pa30BaHHUIO CHCTEMBI
KpaTepoB, SABISIOIUXCS ceiiyac MekcukanckuM 3annBoM 1 Kapnbckum mopeM. OgeBuiHO,
YTO MOJJOOHOE CTOJIKHOBEHHE BBI3OBET CBEPXKaTacTpody.

I'oBopuTH 0 CTONIKHOBEHMH ¢ acTeporaaMu okoio 1000 kM B monepeyHnKe 6ecCMBICIEHHO,
TaK Kak [PY TAKOM «KOHTaKTe» IUIaHeTa 3eMJIsl pa3BaIuTCs, IIOBTOPHUB Cy b0y MIIaHEThI
®asToH, 0T KOTOPOH OCTAIINCH MOSC ACTEPOUJIOB M KOJIOCCATIBHOE KOIMYECTBO MEJIKHUX
OCKOJIKOB B BHJIE METEOPUTOB. B HEKOTOPBHIX M3 OCKOJIKOB HAXOST CJIEJbI )KU3HH, U
MPUIHCBIBAIOT X Mapcy, KOJIMYeCTBO METEOPUTOB C KOTOPOTO HA MHOT'O MOPSIIKOB MEHBIIIE.
Bripouem, KOCMHYECKOE MPOCTPAHCTBO COIEPKUT MHPOPMAIIHIO O KATACTPOPHUECKUX
coObITHsAX TpolLIoro. JlocTaTouHO MOCMOTPETh Ha Hally H3BeuHyto cnyTHuiy JIyny. Korna B
1610 r. I'anmeo Nanmueit yBunen Ha JIyHe kpatepsl, OH OTKPBUI MUPY HOBYIO HH(OpPMAIHIO.



To ectb masieHne Ha TOBEPXHOCTH JIyHBI KPYITHBIX 00JIOMKOB BEIIECTBA CIEIAIIO €€
nmaHamadTH HemepenaBaeMo (paHTacCTHIeCKIMH. M naske To 00CTOSITENBCTBO, YTO TTOUTH
MIOJIOBMHA Han0oJIee KPYIHBIX JTYHHBIX KPaTepOB BYJIKaHUIECKOTO IPOUCXOXKICHNUS, HE
HMeeT CYIIeCTBEHHOI'0 3HAUCHMsI B IOUCKAX MIPUYMH MOSABICHUS KpaTepoB Ha 3eMIIe.

B konne XIX B., myTemiecTByst M0 ApU30HCKON IyCTBIHE, aMEpUKaHCKHE UCCIIEA0BaTEIH
0oOHapyxuim BOIM3M YIIenss AbsBOJIa O'POMHYIO BOPOHKY. Ee nnameTp okazaicsi paBeH
1207 metpoB, riryouna — 174, a okpyskarouuii Baj jocturai Beicotsl 40—-50 MeTpoB.
Wmnxenep bappunxep, MouTH TPUALATE JIET IPOU3BOAUBIINN PACKONKH B KpaTepe, IepBbIM
BBICKa3aJl MBICIIb O TOM, YTO BOPOHKA IMEET METEOPUTHOE IPOUCXOXKACHHE. JTa TUIOTe3a
MOHaYaly BCTPETHIIA BO3Pa)KEHHS yUCHBIX. [ Bce-TakH mo3aHee ObII0 JOKa3aHO, YTO KpaTep
00pazoBasics PH B3pbIBE THTAHTCKOTO METEOPHTA, @ IPOM30IIIIO 3TO COOBITHE NECITKA
TBICS JIET Ha3al. Bokpyr kparepa B Apn3oHe OBIIIO HaICHO MHOTO KYCKOB METEOPHUTHOTO
Kelesa.

Jla 1 B HacTosiIIee BpeMs, B Hadalle TPETHETO THICAYENIETHS, HAXOIUTCS HEMAJIO UCKaTeIeH
MIPUKITIOYeHNH. B nX pyku HeT-HeT Aa U monaneTcs «HeOecHsI nogapok». B 1921 r. B mrate
Texac (CILIA) 6611 0OHapyXeH BTOpOW METeOpUTHBIN KpaTep. OH ObLI MEHbIIIE
APHU30HCKOT0, HO BHELIIHEE CXO/ICTBO ObIIIO HECOMHEHHBIM. CIION M3BECTHSIKA BOKPYT
Kparepa ObUIN Jlake MPUIIOAHSATH U 000X KEeHbI. Halum B 3TOM MecTe M OCKOJIKH METEOPHTA.

KPYITHEMIIEE MAIEHUE BEKA

W3 XpOHUKH COOBITHIA:

«ITo uncromy 6e3001a4HOMY HEOY JIETUT pacKaJleHHBIH OrHeHHbIH 1ap. OH Tako# SpKHH,
yt0 cienurt riaza. OH sipye Comuna! OT mapa ChITUTIOTCS UCKPEI. A 3a IIapoM 10 BceMy HeOy
TAHETCS I[J'II/IHHI)II‘/’I OTHEHHBIN XBOCT. DTOT XBOCT TOJILKO n3aajIu KaXXETCSA POBHO-OIT'HECHHBIM,
Ha CaMOM JIeJie OH BECh MEPENIMBACTCS: KEJThIe TOHA MIEPEXOASAT B PO30BbIE, PO30BBIE B CUHE-
(duoIeTOBBICY.

[Mocne Takoro 3penmina XyA0KHUK Me/BeeB HapHCOBall KAPTUHY, CTABLIYIO
3HaMeHUTOH. OH, OyIy4H OYEBH/IIEM IPAHANO3HOTO M PEAKOTO SBJICHHS — HaIeHHs
CHXOT?-AJIMHCKOTO METEOPHUTA, C TOYHOCTBIO MacTepa H300pa3uil COOBITHE Ha KapTHHE.
Yrpom 12 despainst 1947 r. B yccypuiicKoii Taiire, B 3amaHBIX oTporax CHXoT?-
AJMHCKOTO XpeOTa, IPOIUIICS METCOPUTHBIH 10KIb. XOTS 3[eCh OOJIbIIE TTOIOHICT
CJIOBO

rpan

, IOTOMY 4TO ¢ He0a JIeTelIH KyCKH JKelle3a.

U3 XpOHUKH COOBITHIA:

«Korna orpoMHBIi map CKpbUICS 332 COMKaMH, HOCIBIIAINCH CHIIbHBIE YAAPBI, IOXOXKUE Ha
B3pHIBBL. B HEOe cTOSUI TPOXOT 1 T'yJl. A Ha HeOe NOsBHIIach IUPOKask KITyOsmasicst AbIMHas
nojioca — cnex 6osmna. OH ObUT 3aMETEeH MHOTO YacoB, TOTOM MCKPHBHUIICS, H30THYJICS,
pazopBajics Ha KJIOYbsl M UCUE3).

W3BecTHBIN HccenoBaTelb METEOPUTOB, YueHbli ¢ MupoBoi ciasoi E. JI. Kpunos nucan B
nHEeBHHKE dKkcrnequnuun: «[Ipu mepBoMm e GeriioM 3HAKOMCTBE C MECTOM MaICHUSI METEOpHTa
MBI 0OHAPYXMIIM HEOObIUaltHy 0 KapTHHY, COXPAHNBIIYIO €IIle COBEPIICHHO CBEXXHE CIIEIBI
00JBIIION KaTacTpodbl, BRI3BABIIEH 3/1eCch omycTomeHue. Ha miomaan okoo 1,6 KB. KM MbI
BeLiBIITH OoJiee 100 BopoHOK auamerpoM ot 1 10 20 u H6osree METpoOB, 0OPa30BAHHBIX B
CKJIBHBIX TI0POJIax MaJeHHEM OT/IENIbHBIX METEOPUTHBIX Macc. [lnamerp camoi 6oJibIon



BOPOHKH JOCTHTaI 26 M, a TiIyorHa — 6 M, B Hell MOT' OBl TIOMECTHUTHCS ABYXITAXKHBIN O0M!
Bokpyr BOpOHOK COXpPaHMIINCH JIMIIb OAWHOYHBIC IEPEBhsI, B OOIBITHHCTBE CIYJaeB C
00oMaHHBIMU KpOoHaMH. Hapsay ¢ HIMU IoTaialoTcss OrpOMHBIE AEPEBBS C
BBIBOPOYCHHBIMH KOPHSIMH, OPHEHTHPOBAHHBIE PaHajIbHO MO OTHOIIEHUIO K BOPOHKAM.
[ToBcromy Mexay BOpOHKaMH pa3OpocaHbl OT/IENbHBIE KyCKHU JIEPEBbEB, CYUbsi, KEAPOBask XBOS
U JTaKe LeJIble KPOHBI ¥ CTBOJIBI IEPEBBEB, 4 TAK)KE KAMHU U TJIMHA, BHIOPOIICHHBIE 13
BOPOHOK. BBIOpOIIIEHHBIE KAMHH MOTIAIAI0TCS 1aKe Ha PAacCTOSHUM 1 KM OT MecTa Ma/ieHHs
METeopHTa. .. bpuIM 0OHAPYKEHBI TAKXKE U TOJICTHIE IEPEBbs, TPOOUTHIE HACKBO3b
OTJEIbHBIMHU OCKOJIKaMH. Ha Kax7oM I1ary Mo>KHO ObLIO HAaOII0aTh pe3yIbTaThl JeUCTBHS
HETIOCPEICTBEHHO MaaBIINX TSKEIBIX METCOPUTHBIX MacC M BO3LyIIHBIX BOJH,
COIIPOBOXKIABIINX KaXKIyI0 TAKyI0 MacCy, B COBOKYITHOCTH BBI3BABIIHNX CHIIbHEHIIN
YparaHHbId BUXPbY.

Wrtak, yaeHsle ycTaHOBHIH, 9TO CHXOT3-AJIMHCKNAN METEOPHUT PaCIaicsl Ha KyCKH 1 BBITIAI
METEOPHUTHBIM J0XKIEeM. Packooock Teno MeTeopura Ha BEICOTE 4—5 KIIIOMETPOB.

IManerne CuxoT3-AIMHCKOTO METEOPUTA — CaMO€ KPYITHOE 3a MOCIEIHNE JBECTH JIET.
CuxoT3-AJIMHCKUM METEOPUTHBIHN T0KIb — €IUHCTBEHHBIH N3BECTHBIH YUCHBIM JKEJIC3HBIN
JoX k. Bece mpexHne MeTeopuTHbIE JOXKIU ObLTM KAMEHHBIMU WJIH KeJIe30KaMEHHBIMU. «TO
majicHue He uMeeT cede paBHBIX B mupe, — mucan E. JI. Kpunos. — BcectopoHHee u3ydeHue
€ro MpeJICTaBIACT OTPOMHBII HayYHBIH HHTEpEC HE TOJIBKO IS TIOJHOTO TOHUMaHUS JaHHOTO
SIBIICHUS. . . »

Nzyuenne CuxoT3-AJIMHCKOTO METEOpUTa POBOANIOCH O€3 MPOMEICHHs, KaK TOBOPHUTCS,
II0 CBEXHM ciegaM. UeTsIpe 3KCIeUINH Jalli OYeHb MHOT'O HaXO/IOK BEIIECTBA METCOPHUTA.
o cux nop nanHbIe 10 Macce CHXO0T3-AJMHCKOTo MeTeopuTa yTouHsoTcs. CoOpaHo ObLIO
6omee 70 TOHH METEOPUTHOTO XKele3a. B oxHy Tomsko MockBy B Komuter 1o meteopuram
nocTynuiio 23 ToHHbl. Heckombko misl0 octanuck exaTth Ha Mecte. HaBepHoe, 10 cux mop
MIPOTYJIKH B 30HE MaJICHHUS MOTYT /1aBaTh YHUKAJIbHBIC HAXOIKH.

Hano ckasatp, 4To JOCTaTOYHO KPYMHBIN Kycok CHUXOT?-AJIMHCKOTO METEOpPHUTA €CTh B
KoJIeKIuu XapbkoBckoro tanetapus uM. F0. A. I'arapuna. OH kpacuBo nobjaecKkuBaeT
METaJUINYECKUM CBETOM CKBO3b KOpY IlTaBiIeHUs. Benp 6onee ueM 3a 50 €T 3TOT «Kycodek
HeOa» CTONBKO JIro/IeH nepKaid B pykax. OCOOCHHO paloCTHO BOCIIPHHUMAIOT 3TO COOBITHE
IIKOJIFHUKH. | 71a3a 3aroparorcs, HeTepIeHNe, JKeJIaHUEe 3a)KaTh JaJOHAMH XOJIOHOE
BEIIECTBO, NAJbI[AMH IPOHUKHYTh B MHOTOYHCIICHHBIE yriTyOaeHus. .. [lIkonpHuKH Aepkat
METeOpHT Kak 4yzo. Jla Tak oHO U ecTb. KcTtaTH, HaM JOCTaTOYHO YaCTO NPUHOCT
pa3inuHble KaMHH B KoysieKnuto. Ho 9To0b1 0003HAUNTh TEI0 Kak METEOPUTHOE, HaJI0
MIPOM3BECTH HE TOJILKO BHEITHUI OCMOTp, HO U XUMHUYECKHUH aHanu3. EcTb HeKoTOpbIE
0COOCHHOCTH B COCTaBE MMEHHO MeTeopuToB. Harprumep, B METEOPUTHOM XKeje3e
COJEPXKUTCS OT 5 110 25 1 GoJee MPOIEHTOB HUKEIs, & B CAMOPOJIHOM XKeJle3e 3 MHOTO
MIPOMCXOKACHHS 3TOTO 31eMeHTa He 6ornee 1-2 %. 1o KonndecTBy HUKEIS 3eMHOE KeJe30
SIBHO ycTynaeTr HebecHoMy. B CuxoTa-AJIMHCKOM MeTeopHTe Xkejie3a okazanock 93 %,
Hukenst — 6 %.

B I[IOACE ACTEPONI0B

HeBonbHO BO3HHKAET BOIIPOC O BOSMOYKHOCTH IMAJICHUS KPYITHOTO HEOSCHOTO Tella Ha
MTOBEPXHOCTH 3eMJIM B HAcTOsAIIee BpeMs. J[ist Toro 4ToObl pa3o0paThes, HACKOIBKO peaibHa
yrposa, aBaiiTe MbICJICHHO MepeHeceMcs 3a Mpeesibl 3eMHoro Mupa. Hac ket
YBIIEKaTEIbHOE Iy TEIIECTBUE K MOSICY acTepouioB. [IoTOMY YTO HIMEHHO 3Ta 30Ha
COHHC‘{HOI\/'I CHUCTEMBI IEPHUOJUYICCKH IMMOCHIIAET HAM «CUTHAJIBI».

Hacenenwne nosica acTepouioB BecbMa pazHoo0pa3zHo. OpOUTHI aCTEPOUIOB TAKKE HMEIOT
HHTEepecHbIe ocobeHHoCTH. Bee maneTsr CoTHEYHOH CHCTEMBI IBIDKYTCS B OHOM MIIOCKOCTH
T10 MMOYTH KPYI'OBBIM Op6I/ITaM. A ACTCPOUbI, UJIN MAJIBIC TIJIAHCTHI, IOAYUHAACH BJIUAHUIO
CoIHIIa ¥ TIAHET, IBMKYTCS IO CaMbIM pa3HOOOpa3HBIM TPaeKTOpusaM. [ TaBHBIM



IVPHKEPOM HX ABWIKEHUS SABIIACTCSA TUTaHTCKas miaHeTa FOmmTep. bonpmmHCTBO MajbIx
taHeT yaaieHsl or CoyHIa B cpegHeM Ha 2,2—3,6 a. e., T. €. HAXOAATCS MEeXAY OpOUTaMu
Mapca u Onurepa 1 IOJHOCTBIO HOAYMHEHBI BIMSAHUIO 9THX IBYX OOBEKTOB.
AcTpoHOMHYECKas €IMHUIIA (2. €.) UCIIOIB3YeTCs ISl u3MepeHus paccTostHuil B CoHeuHON
CHCTEME, OHa paBHA cpeHeMY paccTosiHuio 3emiu oT ConHua, T. €. 149,6 MIIH KM.

YToObI onucaTh OPOUTHI aCTEPOUIOB, CIIEAYET BCIIOMHHUTB O TOM, YTO BCE OPOUTHI HEOECHBIX
TeJT SJUTUIITHYHBIL.

A BBITSHYTOCTb DJUINIICA XapaKTEPHU3YETCsl MOHATHEM

9KCIIEHTPHUCHUTET.

OKCUEHTPUCHUTET OPOUT OONBITMHCTBA acTeponI0B MeHbIre 0,3, HO A pa3HBIX TEN AT
XapaKTEepUCTHKA UMEET pa3IndHOe 3HaYeHHe. HanpumMep, SKCIIEHTPHUCUTET MOXKET OBITH
ot 0,1 mo 0,8. lemaem BBIBOA: OPOUTHI HEKOTOPHIX aCTEPOUIOB UMEIOT (hOpMY OUCHB
BBITSTHYTOTO 3JuInIca. B cBoeM ITyTH OHHM IEepeceKatoT OpOUTHI MHOTHX TIAHET.

Cpenu acTeponioB €CTh TPYIIIbI, KOTOPBIE ABWKYTCS 10 opbute IOnurepa Bokpyr
CounHIa, KaKk €ro CBUTa. DTH CKOIUIEHUS aCTEPOHJIOB MOTYYMIIN Ha3BaHUS

I'pexn

)44

TposiHIBL.

Jleno B TOM, 9TO COBPEMEHHBIM aCTPOHOMaM IMPUXOJUTCS MOJ0UpaTh UMEHa HEOCCHBIM
TeJIaM He NTPOM3BOJILHO, a B COOTBETCTBUH ¢ Mudoioruei apesHux. [lockonpky FOmmrep
— MOTYIIECTBEHHBII OOT PUMIISH, ¥ OH K€ Y TPEKOB 3€BC, TO UMEHA OJIM3KUM K
Onurepy cnyTHHKaM 1 acTepouiaM MoAOHPAIOTCsl COOTBETCTBYIONIME. Tak 4To
COBPEMEHHBIE ACTPOHOMBI KPEIKO AEPXKAT HATh BpeMEHH. B rpymnme kaxapiii 00beKT
HMeEET ellie U CBoe coOOCTBEHHOE uMst. B rpymmne I'pekoB MBI MOXEM YBUIETh TaKHe
UMeHa HeOecHBIX Tell, kak Axuiu, Aske, Oaucceit u ap. Onu onepesxarot FOnuTep Ha
60°. B rpynne Tposaues actepounst [Ipuam, Duelt, Tpoun u 1p. orctarot ot FOnmurepa
Ha 60°. B HacTosIee BpeMsl CYUTAIOT, YTO B MOCIEAHEH IpyIe HaxoauTcs okoio 700
acTEpOUIOB.

B ACTPOHOMUHU TAKIKE MPHUHATO HA3bIBATb MHOT'OYHUCJICHHBIC aCTEPOUABI CJIOBOM
HaCCJICHUC.

Ecmm nms 06LCKTy HE MPUCBOCHO, OH MOXKCT UMCThb IIPOCTO HOpSI,I[KOBLIﬁ HOMCEp B
KaTaJiore.

AcTtepounp! moutu He BeTpedarorcs ¢ KOnutepom, oHM Kak OyaTo u30eraroT Tex opour,
Ha KOTOPBIX TaKKue CONMKEHHS MOTJIH Obl IPOUCXOIUTH pery sipHo. [ToaToMy HeKoTOpbIE
o0JIacTy osica aCTEPOUJIOB IIOYTU HE HACEJICHBl — 3TO TaK Ha3bIBaeMbIe

moku Kupksyza.

W36eras Bctped ¢ FOmmTepom, HEKOTOpPBIE acTEpOUIBI ABHXKYTCS B PE30HAHCE C HUM,
COXpaHsisi CBOM OpOUTAJIBHBIE IEPUO/IBI B IPOCTOM COOTHOIIEHUH C TIEPHUOJIOM
oOpaleHus mIaHeTbl-rTuranTa. [IpocTelInnmM cirydaeM Takoro pe3oHaHca ¢
COOTHOIIEeHHEM nepuooB 1:1 u apnstorcs TposHubl. B 1866 r. amepukaHckuil acTpOHOM
KupkByI OTKpBUI CYLIECTBOBAHHE «UIETEH» B paclpeleeHU IEPUOI0B BPaAILlEHUs
acTEepOMIOB U B paclpeaeneH!n OobIINX moiryoceit ux opour. Kupksyz ycraHoBuII, 4To
acTepouIbl N30ETaloT TeX MEePHOI0B, KOTOPHIE HAXOAATCS B IIPOCTOM IEITOYNCICHHOM
COOTHOIIIEHHUH ¢ TIepuoaoM obparenus FOmurepa Bokpyr Comnnia, Harmpumep 1:2, 1:3,
2:5 U T. . 3a cUeT rPaBUTAIIMOHHOTO Bo3AeHcTBUS OmmTepa acTeponabl H3MEHSIOT
0opOUTY ¥ MOKUJAIOT 3Ty 001aCTh IPOCTPAHCTBA.

Bnpouem, acTepounibl HAXOIATCS HE TOJIBKO Mexay opoutamu FOmurepa m Mapca — 4acTh
U3 HUX paccestHa 1o Beert ConHewHoM cucteMme. VccenoBanme 0e3pIMIHHOTO acTepona



3753, nmpoBeIcHHOE KaHAJICKMM acCTPOHOMOM Bureptom, mokasano, 94To 3TOT aCTEPOH/T
YAUBHUTENBHBIM 00pa30M COMPOBOXKAAET 3EMIIIO: CPETHHUI PafyC €ro OPOUTHI MPAKTUIECKH
PaBeH 3eMHOMY, ITOTOMY U IIepHOIBI oOparieHus acteponaa 3753 u 3emmnu Bokpyr ConHna
MIOYTH COBIAAAIOT. MeJIeHHO-MEUICHHO acTepOH/] MPUOIIIKaeTCst K 3emiie, a COM3UBILIICH,
YyTb-4yTh U3MEHSIET CBOIO OPOUTY IO IeHCTBHEM CHII 3eMHOTO TsiroteHus. Eciu acteponn
OTCTaeT OT 3eMJIH, TO OH NPUOIMKACTCS K HEW CIiepe/in, U TAroTeHHe 3eMITH ero
nputopMakusaeT. OT 3TOro AjaMHA OpOUTHI aCTEPOUJIa U IIEPHOJT 0OpaIleH st 0 Hel
COKpAIIaloTCsl, 1 OH HAYMHAET ONepexKarh 3eMJII0, OKa3bIBasiCh, B KOHIIE KOHIIOB, [1033]I1 HEe.
Teneps yxe nputspkeHHEe 3eMITH BBI3BIBAET IIEPEX0]] acCTepouia Ha 0oJiee BBICOKYIO OpOUTY ¢
OONBIIMM MIEPHUOJIOM, B CUTYaIHs oBTOpsieTcs. Eciu 651 opOuTa acteponna 3753 Obua
O7M3Ka K KPYTOBOM, €T0 TPASKTOPHSI OTHOCHTEIIFHO 3eMJIH HallOMUHala Ol moakoBy. Ho
6onbmoit sxcueHTpucuTeT (¢ = 0,515) 1 HaKIIOH OPOUTHI aCTepONAa AETAIOT €0 IBUKECHUE
eme Oonee 3aMbICIOBaTHIM. McTibIThIBas BIMsAHUE HE TONBKO CoJlHIA 1 3eMIIH, HO B BCEX
MIPOYHX IUTAHET, OH HE MOXKET YCTOHYNBO JBUTATHCS IO MTOJIKOBOOOpa3HOit opoute. PacueTst
MMOKa3BIBaIoOT, uTo 2500 net Hazax actepoun 3753 mepecek opobuty Mapca, a okono 8000 . oH
JIOJDKEH repeceyb opOuTy BeHephl; Ipu 3TOM BIIOJIHE BO3MOXKEH IEPEXO0/1 TI0/1 BIUSHUEM ee
TATOTEHHS Ha HOBYIO OPOUTY U JlaKe HE UCKIIIOYEHO CTOJKHOBEHHUE C TIAHETOH.

Kurensm 3eMin BaKHO 3HATh aCTEPOUJIbI, OPOUTHI KOTOPBIX OJIM3KO MOAXOMIST K HEHl.
BriaensioT Tpu ceMeicTBa acTepOUIOB (110 UX TUITHYHBIM IPEACTaBUTEIISIM):

1221 AMyp — opOuTa B IEPUTENINH MOYTH KacaeTcsl 3eMJIH;

1862 Anoyuion — opOHTa B IEPUTeIIMU 3aXOJUT 32 OPOUTY 3eMIIH;

2962 AToH — ceMeHCTBO IepeceKaeT 3eMHyI0 opouTy. HekoToprie acTepoupl IBHKYTCS B
pE30HaHCe cpa3y ¢ HECKOJIBKUMHU IUTaHETaMH. BriepBbie 3T0 ObUIO 3aMEYEHO B IBI)KEHUN
acreponna Topo. OH coBepiaer 5 opOUTaIBEHBIX 000POTOB NPUOIN3UTEIHHO 32 TO KE BpEMS,
KOTOpOe HYXKHO 3emJie, YTOOBI COBEpIIUTh 8 000poTOB, a Benepe 13.

[epurenmii acteponna Topo HaxoguTces Mexay opoutamu Benepsr u 3emmu. [Ipyroit
actepous, AMyp, ABHXKeTCs B pe3oHaHce ¢ Benepoil, 3emieit, Mapcom u FOnurepowm,
coBepiias 3 cBoux 000poTa 3a TO Ke BpeMsi, 3a koTopoe Benepa cosepmaer 13, a 3emms — 8
000poToB; pezonanc ¢ Mapcom 12:17 u ¢ FOmutepom 9:2. O4eBUIHO, TAKOC TBHKCHUC
peaoXpaHACT aCTCPOUABI OT 3aXBaTa I'PaBUTAIIMOHHBIM MOJIEM IIJIAHETHI U MPOAJIACT UM
KH3HB.

MHorue acTepouabl Haxoaarcs 3a opouroit IOmuTepa. B 1977 r. oOHapy MM acTepous
2060 XupoH, IMEIOMHI BeCbMa HHTEPECHYIO0 OpOUTY. ACTPOHOMHIECKHM TEPMIHOM
MepUreInit

o0o3HauaeTcs omkaiiiias kK CoHITy TOUKa Ha opOuTe,

ademmit

o0o3HauaeT HanboJee yIaJleHHYI0 TOUKy Ha opbute. i1 XupoHa pacueTr opOUTHI nan
CleayIolIKe JaHHbIe: epurenuii BHyTpu opoutsl Catypra 8,51 a. e., adenuii 0kosI0
opOutsl Ypana 19,9 a. e. DxcriienTpucutet opouTsl XupoHa pasex 0,384. Bomuzu
nepurenus y XvpoHa MOSIBIISIOTCS KOMa B XBOCT.

Koma

03HauaeT TyMaHHOE CBEYCHHE BOKPYT TeJa U MPHUCYIIAa B OCHOBHOM KOMETHBIM
oObexTaM. OHa MOSBIISIETCS IPU MPUOIIKEeHNH KoMeThl K COJHITY, KOT/1a HHTEHCHBHOE
HCIapEeHHE Ta30B CO3JaeT BOKPYT TBEPAOH MOBEPXHOCTH KOMETHOM TONOBBI CBETSILYIOCA
0005104Ky. OtHaKO pa3mMepsl ¥ Macca XUpOHa HAMHOTO OOJIbIIE Pa3MePOB OOBIYHBIX
kKoMmeT. B npeBHerpeueckoit Mu¢oaorn XupoH — MOITy4esIOBEK-TIONTYJIOIa b, &
KOCMHUYECKHi XUPOH — TO JIM acTepouns, To jJu koMmeTa. Ceifyac Takue 00ObEKThI
Ha3bIBAIOTCS] KEHTaBPaMHU.

B 1992 1. 66111 06Hapy keHH! eme Oonee qanekne 00beKTH pa3mMepoM cebimre 200
KMJIOMETPOB B IMAMETpE, HaXOIsIIKecs qajneko 3a opouramu Henryna u [lnytoHa. Ota
30Ha Ha3bIBAaETCS

nosicom Kotinepa



— 110 IMEHH YYEHOTO0, pa3paboTaBIIIero TEOpHto 00pa30BaHUs MOTOOHBIX CKOTUICHUH
00JI0OMKOB TTepBHYHOTO BemecTBa Beenennon. OOIIast YuCIeHHOCTh Te B Mosce
Koiinepa, no pacyeram CHeUATNCTOB, B HECKOJIBKO pa3 OO0IbIIIe, Y€M YHCIIO0 aCTEPOUI0B
Mexny opoutamu Mapca u FOmutepa.

B 1993 r. mexxmnaneTHsIi anmnapart «[ anuneo», mponerast MUMo actepouna 243 Wna,
00OHapy KW caMblii HACTOSIIMI CITyTHUK acTepouna! J[mamMeTp 3To CIyTHHKA, TOJIyYHBIIETO
nazBanue Jlaktmib, — 1,5 kM. OH oOpataercst Bokpyr 243 Wbl Ha pacCTOSHUM OKOJIO

100 kM. D10 OBUI MEPBBIi ClTy4all OTKPBITHS CIIyTHHKA y acTepouna. Acrepoun Una, y
KOTOPOTO BIEPBBIE ObLT 00HAPYKEH CIYTHHK, nMeeT auameTp 50 kM. 3aTeM IpHuinio
coobmenne u3 FOxHoit EBpomnetickoii oocepBaTopru B Jla-Cunbs (Yrmi) 00 OTKpBITHH
BTOpOTO CIYTHHKA, Ha 3TOT pa3 y acrepouna 3671 [lnonuc. B HacTosmee BpeMs U3BECTHEI 7
aCTEepONIOB, MMEIOIINX MAaJICHBKUE CITyTHHUKH.

JlMoHUC ToTal B CHUCOK KaHANWAATOB Ha MCCIIEA0BAHUE, TIOCKOIBKY MPUHAUICKHUT K
0c000i rpyIIe acTeporI0B, MEPUOJHIESCKHU MEPECEKAIOINX OPOUTY 3eMIIH U UMEIOLIHX
IIAHC CTOJIKHYTBCS C HalleH MIaHeTO!. IIpoToTUIIOM 3T0M rpynnbl CTajl OTKPHITHIN B
1934 r. actepoun 1862 AnoiioH, HOATOMY BCE aCTEPOHBI C TAKUMHU OpPOUTAMHU OTHOCSIT
Tenepb K rpynne AnosuioHa. J{nonuc conmxaercs ¢ 3emiieit onuH pas B 13 net. Kak pa3
3TO U NPOU30LILIO0

6 urons 1997 r.,

KOTZIa OH IIPOILeN Ha paccTOSHUK 17 MiIH KuioMeTpoB oT 3ewutn. 1o TerioBomy
U3ITy4eHHIO JIMoHNCca aCTPOHOMBI OIPE/ICNMIIN, YTO €r0 OBEPXHOCTh OUCHb CBETIAS,
XOPOIIIO OTPAXKAIOIIAs COJTHEUHBIE JIY4H, a JUAMETP OKOJIO KHJIOMETPA.

Heckounbko pa3 Hamrell mianeTe OyKBaJIbHO YyIOM yJaBajoch n30exarth katacTpodsl. B
1996 1.

acTepou]l JUAMETPOM B MOJIKHIIOMETpa mpotien mpuMepHo B 200 000 kumomerpax oT
3eMJIi — I0 aCTPOHOMUYECKHM MepKaM 3TO 04eHb 0113Ko. M 9To caMoe HenpHusITHOE —
acTepou1 y1aI0Ch 3aMeTHTD JIMIIb 33 YEThIPE THS 10 TOTO, KaK OH MPOHECCS MUMO
Haiuei miaaHeTs!! ACTpOHOMBI TOTOBHUIIMCH K BCTpeUe C HEOOBIKHOBEHHBIM aCTEPOUIOM U
29 cents0ps 2004 r. «HeoOwsrunbIit» acrepoun 4179 Toutatis momkeH ObLUT IPOWTH Ha
OrDKalIIeM B 3TOM CTOJICTHH PAcCTOSHUU OT 3eMJIM — HNPUMEPHO 1,5 MITH KHIJIOMETPOB.
Xorts OoJiee paHHUE BBIYHMCIICHUS TOKA3bIBAIIN, YTO 3TOT 0OBEKT MPOJICTUT Ha
paccTosiHAU 5,3 MITH KWJIOMETPOB OT 3eMJIH. Y JUIMHEHHBIH 0 (hopMe acTepOH I JITHHOM
4,6 KuIIOMeTpa M MUPUHOH 2,4 KWIIoOMeTpa MPHOIMKAJICS K HaM CO CKOPOCTBIO 35 THIC.
KM/4 — 3TO JIOBOJILHO OBICTPO IO CPABHEHHIO C APYTUMH aCTEPOHIAMH MTOJJOOHOTO
pa3mepa. BaxxHOCTB TaHHOTO COOBITHS €IIe U B TOM, YTO B CIEAYIOIIUI pa3 acTepousa
oI00HOTO pa3Mepa MPOUIET HenmoiajaeKy oT 3eMir ToJbko B 2015 r., moaTomy
aCTPOHOMBI BCEr0 MHpa MPOsBJSIIOT K Toutatis 60JbII0# HHTEpEC.

Oo6Hapyxennsiit B 1989 1. Toutatis n3BecTeH cBOEH HEOOBITHOCTHIO: HEOTPEACICHHOM
(opMoii, aHOMAJILHBIM BpallleHHEM M HecTaOMIbHOM 0chl0. OOBEKT BHECEH B CITUCOK
HACA «IloTeHnuansHO onacHble acTepoubl». Ero cTonkHOBeHMe ¢ 3eMilel BbI3BaIo
OBl B3pBIB, MOIIIHOCTH KOTOPOT'O 3KBUBAJICHTHA B3pBIBY | MIJIH MEraTOHH
tpunutpotosyona (THT). B

1992 r. B HOYb ¢ 8 Ha 9 nmexabps

acteponn 4179 Toutatis mpomren ot 3eMiIn Ha PacCTOSHUH, PABHOM ITPHUMEPHO BOCHMH
paccrostausaM 10 JIyHsl. MHorne ob6cepBaTopuu (B TOM YUCIe B ACTPOHOMHYECKAs
obcepBaTopust XapbKOBCKOTO HAI[MOHAJIFHOT'O YHUBEPCUTETA) YIaCTBOBAJIH B
MeXTyHapOAHOM IporpaMMe HaOIIOICHHH 32 3TUM MPAaKTHIECKH HEU3BECTHBIM paHee U
CTOJIb KPYIHEIM acTeponsioM. B mocienauii pa3 actepoun 4179 Toutatis HaXouiICs Tak
6mm3Kko K Hamrel wiadere B 1353 r. OH BepHeTCS Yepes YeThIpe roj1a, Ho OyIeT JOBOJIBHO
naneko ot 3emun. Cieayromuii HacTOIBKO OIM3KUH MTPOXOJ] 3TOr0 aCTEPOUIa 0XKUAACTCS



TOJIBKO B 2562 1. J[BIKeHHEe MOXKHO OyIeT HaOJII01aTh C TIOMOIIBIO TEJIECKOTIOB B
I0KHOM Tronrymapuu: Ha fore Uunnu, B Llpu-Jlanke, ABctpanmu, Hosoit 3emananmy,
IOKHBIX appUKaHCKUX cTpaHax U B KOxHO#I AMepuke.

TeneBuaenue u npecca cooOIIATN O TOM, YTO

23 mapra 1989 r.

panee HeusBecTHBIN acTepoun 1989 FC (mo3ske oH ObII BHECEH B KaTaJIOT KaK acTePOUN
4581 Asclepius) nepecek opOUTY 3eMITH B TOUYKE, IJIe OHA HAXOJIMIIACH BCETO 6 YacoB
Ha3aJ1, IPOH/IS OT 3eMII Ha PACCTOSHUH BCETo UM 0K0oto 700 TBIC. KM. DTOT acTepOm I
pa3MepoM B HECKOIBKO COT METPOB OBLIT O0OHAPYKEH, KOT/Aa yXKe YAAJLUICS OT 3eMITH, U
3TO SBISIETCSI 0COOCHHO TPEBOXKHBIM 0OCTOSTEIBCTBOM. B pe3ynpraTe ero CTONIKHOBEHHS
¢ 3emuteit oOpazoBacs OBl KpaTep JUaMeTpoM okoio 16 kM u riryOuHoH 1,5 KM, BOKpYT
KOTOporo B paanyce 160 kM Bce ObII0 OB pa3pylIeHO yaapHOH BOJTHOH. A maaeHue
acTeponsa B OKCaH BBI3BANIO OBl IPaHIMO3HOE IlyHAMH BBICOTON B COTHH METPOB.

HewmHoro pansblie,

10 aBrycra 1972 r.,

€00011IaI0Ch, YTO 0OBEKT TUAMETPOM CBBIIIE 25 M npoiien yepe3 armochepy 3emiun Haj
Kananoii u HabOronancs Ha HeOe Kak OTpOMHBII OTHEHHBIH map. BecbMa
HE3HAYUTENIFHOE BO3MYILECHNE OPOUTHI MOTIIO OBI BBI3BATh €TO MaJCHUE Ha 3eMITIO, a
3HAYUT, ¥ KaTacTpody MecTHOTO MacmTada.

1 oxTsi6ps 1990 r.

MIPOM30IILIO MaJICHUE METEOPOUIa IuaMeTpoM 0KoJio 20 METpOB B 3amagHO yacTu
Tuxoro okeana. B3psIB Ha BbicoTe 30 KMJIOMETPOB MOIIHOCTEIO IIpuMepHO 10 KT
COIPOBOXKAJICS OYEHB SIPKON BCIIBIIIKOH, KOTOpasi Obliia 3a)MKCHPOBaHA IBYMS
re0CTallMOHAPHBIMU UCKYCCTBEHHBIMM CITyTHUKaMU 3eMiH. COIIaCHO pacCeKpedeHHBIM
aMEpHMKaHCKHUM JIaHHBIM, B3pBIBBI B aTMOC(epe 3eMiIn TaKOW MOIIHOCTH IPOUCXOAST
€KET0JTHO.

W HakoHel, yHUKaJIbHOE COOBITHE

ntonst 1994 r.

— cronkHoBeHue komeTsl Lllymeiikepa — JleBu ¢ FOnurepom, npenckaszanHoe
aCTPOHOMAaMH C BHICOKOH TOYHOCTBIO 3a I'OJ1 10 TOTO, KAK OHO MPOU30IILIO, SIBUIOCH KaK
OBl peynpexaeHreM uist Hac, 3eMiisiH. OHO ellie pa3 HaIlOMHHUIIO O TOM, YTO MOJ0OHBIE
katacTpodsl B COHEYHOM CUCTEME — 3TO ACHCTBUTEIBHO PEabHOCTh CETOAHAIIHETO
nus. Keraru, «pasey Ha Tene FOnuTepa He 3a)KHBaTd HECKOJIBKO MECSIIEB.

Acrepoun Toutatis, mpomenmmuii B 1992 1. Ha paccTOSIHUN BCETO 2,5 MITH KHJIOMETPOB OT
3emin, okasajcs 00pa30BaHHBIM Kak Obl IByMs TJIbI0aMH, pa3Mepsl KOTOPHIX 2 1 3
kunomeTpa. C Tex nop NosIBUICS TEPMUH

KOHTAKTHO-JBOMHBIE aCTEPOHIBL.

IToka paHo paccyxIaTb O IPOUCXOXJICHUHU JBOWHBIX, @ BO3MOXHO, M OOJIee CII0KHBIX
acreponioB. HeoO6xonmmo HakonuTh HaOmoaaTenbHble JaHHbie. Ho sicHO oxHO: uem
CJIO)KHEEe KOCMHYECKasi CHCTeMa, TeM OoJee IeHHY0 HHPOPMAaILHIO HECET OHA O CBOEM
MIPOUCXOXKACHUH U BOJIONHNN. ACTPOHOMBI HAIIUTK yXKe 0oJiee THICSYH aCTepPOHIOB,
nepeceKaromux opoury 3emiau. BoaMokHO, B OyaymieM y9eHbIM IPUAETCS HEMAIIO
opaboTaTh, 9TOOBI MPEAOTBPATUTH CTOJKHOBEHNE KaKOTO-HUOY/Ib U3 HUX C HAIlleH
IIJIAaHETOH.



Kak m3BecTHO, KpOME aCTEPOHIOB IIIABHOT'O M0ACA, YbH OPOHUTHI HAXOAATCI MEXKAY OpOUTaMu
Mapca u FOmurepa, CymecTByIoT acTeponnl, oopamaromuecs Bokpyr CoJHIIa o JOBOJIBHO
BEITAHYTHIM U HECTAOWIBHBIM OpOHTaM, KOTOPBIE COMMKAIOTCS C OpOUTOH 3eMITH U MOTYT ee
nepecekatb. KpynHeimuit u3 Hux, acrepoun 1036 'anumen, umeer auametp okoso 40 kK,
HO OH OTHOCHUTCS K aCTepPOUIaM IpyIbl AMYpa, KOTOPbIE TOJILKO NPUOIMKAIOTCS, HO HEe
nepecekaroT opoury 3emiu. Cpeid acTEpOUIOB, MEPECCKAIOIIUX OPOUTY 3eMITH,
KpynHeHmuM siisiercst 1866 Cuzud auameTpoM OKoJio 8 KM.

OTHOCHUTEIBHO HEJJaBHEE COOBITHE, IPOUCIIeIIee Ha Tepputopun Poccuu B 1908 1. u
n3BECTHOE Kak TyHrycckas katacTpoda, CBA3bIBACTCS C KaCaTEINbHBIM CTOIKHOBEHHEM
3eMITH ¢ OCKOJIKOM acTepona Wik (parMeHToM siipa KOMeTsl pazmMepoM 50—60 meTpos,
B30pBaBIerocs B atMocdepe Ha BeicoTe 7 KM. [Ipn B3pEIBE OCBOOOAMIACH SHEPTHSA
mopsiaka 10 Mt (500 Xupocum). B pagryce 30 KM OT SITUIIEHTpa B3PHIBA IPOU3OIIET
panuanbHBIN BBIBa Jeca. HecMoTpst Ha TO 9TO 3TO OBIIa KaTacTpoda JIOKaIEHOTO
MaciTada, IMeIH MeCcTO TII00aNbHBIC IS 3€MITH ITOCIIEACTBUSA. DTO pa3pyIIeHHE CII0s
030Ha, IOMYTHEHHE B TeUSHHE Mecsa atMocdepbl, 00pa3oBaHHe OKUCIIOB a3oTa (1
0COOEHHO BpeHOH sl IBIXaHUS ABYOKHCH a3zota NO

2

), 001IIel Maccoil B 1IeCTh pa3 MPEBBINIAIONICH MAcCy YIABIIEro Tea, CBETOBbIC
aHOMaJIMU U 1Ip. HaHOMHI/IM, 4TO, IO OIICHKaM CIICHHAJINUCTOB, TAKOC COOBITHE MOXKET
IIPOU30UTH NPUMEPHO oAuH pa3 B 300 mer.

Cotpynuuk ['ocymapcTBerHOT0 actpoHommdeckoro nHetutyTta uM. [1. K. IlItepabepra
(CAUILL, Mocksa) A. M. TarapaukoB HannomuHaeT 00 acteponne 2002 r.: «17 urons 2002 r.
mpoektoM LINEAR (Lincoln Laboratory Near Earth Asteroid Research) 6511 OTKpBIT HOBBII
actepons, opouTa KOToporo nepecekaer opoury 3emun. HoBelit actepons (mpeaBapuTesibHOE
o6o3HaueHune 2002 MN) umeer auametp Beero Juinb 100 meTpoB. [Tociie BRIYUCICHUS €ro
OpOUTHI 0Ka3aJI0Ch, YTO 32 3 JTHS 0 OTKPBITHS OH MPOJIETEN Ha PacCTOSIHUU Beero B 120 ThIC.
KHJIOMETPOB OT 3eMJIH (3TO MPUMEPHO B 3 pa3a MeHblIe paccTosHus 10 JIyHsl). PaccTosHue
ot JIyHsl 10 3eMin OH IpoJieTeN MeHee 4eM 3a cyTkH. He cinenyer nmpeHeOperaTts u
OTIACHOCTBIO CTONKHOBeHUS 3eMin ¢ actepougoM 2002 NT7 B 2019 r., kak 661 HA ObLIa
HEBEJINKA €T0 BEPOATHOCTh, PAaCCUMTaHHAs acTpoHOMaMU. [Ipy 01HON TOIBKO MBICIIH, YTO
LUBUIIM3ALMS MOXET HCUE3HYTh B CUYNTaHHBIE MTHOBEHHS, Oy/Ib 3TO 1 uepe3 16—17 ner, yxe
MHOTHE B3J[ParuBaror.

BocrnpusiTiie yrpo3bl CTOIKHOBEHHS 3€MJTH € IOCTATOYHO KPYITHBIM KOCMHYECKHM TEJIOM U3
abCTpaKTHOH BEpOSTHOCTH MPEBPATHIIOCH B OCO3HAHHYIO CEPHE3HYIO ONTACHOCTb,
TIOJIJIAFOIIYIOCS] KOJINYECTBEHHO OLICHKE.

B nocnetHye TOIB! YCHITHS CIIEIHAINCTOB 110 N3YyYEHUIO aCTEPOUIOB BCe OOIIbIIe
HaTpaBJIeHbl HA HCCIIEIOBaHNE HMEHHO TaKUX 00bekTOB. DyHIaMeHTanbHas HayKa
HCCIIeAYeT MPOUCXOXKACHUE aCTEPOUIOB, IIEPECEKAIOIINX 3€MHYI0 OPOUTY, MEXaHU3MbI HX
IepeBo/ia Ha OpOUTHI, CONMMKAIOIINECS ¢ 3eMHOMN, BpEMsI )KU3HH, CBSA3b C IPYTUMH MaJIbIMU
tenamu CoJTHEYHOH cUCTeMbI (KOMETaMU U METEOpUTaMHt). DTH BOIIPOCH! IIPEACTABIAIOTCS
OY€Hb BAKHBIMH I PELICHNS OCHOBHOM MPOOJIeMbI M3y4eHHUs OIIKHET0 KocMoca —
IpOOJIEMBI TPOMCXOXKACHUS U 3BOOIINN COTHEYHON CHCTEMBI.

CTOJIKHOBEHUE BITOJIHE BO3MOXHO

CornacHo nanaeM E. Boyamna (CIIA), cymectByet cBoimie 2000 acreponoB 6osiee 1 kM B
JUaMeTpe, KOTOpbIe TepecekaroT opouTy 3emitu, u 0kosio 300 ThICSY, TUAMETPBI KOTOPHIX
npeBbrmaioT 100 meTpoB. CTONKHOBEHHE C 3eMiIeii KaKI0Tro U3 HUX — 3TO peaibHas
OTACHOCTH JUUISI YeJI0BEYECTRA.

[To marsemM JI. @. JIynuimko, K HACTOAIIEMY BpEMEHH 00HAPY>KEHBI BCE OOBEKTHI
KpyIHee 6 KM cpelu TaK Ha3bIBAeMBbIX



cpenHeanbOeTHBIX

(T. e. CBETIIBIX) aCTEPOUIOB H KpyIHee 12 KM cpean

HU3KOATHOE THBIX

(TeMHBIX) acTepouioB. B To ke BpeMst ceifuac HaM M3BECTHBI OPOUTHI JTUIIB 0K0JIO 7 %
acTepouaoB TuaMeTpoM OoJplie 1 KM, epecekarolux 3eMHYI0 OpOUTy, 1 HAMHOTO
MeHble (mpumepHo 0,2 %) opout actepouoB auamerpom 6oibine 100 meTpoB, naxe
HaMMEHBLINE U3 KOTOPBIX CIIOCOOHBI BHI3BATh PErnOHANIBHBIE KaTacTpodsl. FiMeHHO B
5TOM U COCTOUT CYTh IIPOOIIEMBI

acTepouHas OIaCHOCTb.

UYro kacaeTcs 9acTOTHI, TO 3TO MPUMEPHO OAHO CTOJIKHOBEHHE 33 MUJUINOH JIET JJIs
acTEepOMIOB JTUAMETPOM 1—2 KM M OTHO — 3a CTO JIET AJIS aCTEPOHI0B, IMEIOLINX THAMETP
mopsiaka 30 MeTpoB. YacToTa CTONKHOBEHHS Tell, TOXOOHBIX TYHIYCCKOMY METEOPHUTY
(oxomo 60 meTpoB B quametpe), coctasisiet 1/300, 1. e. omHO cTonkHOBeHHE 3a 300 ner.
PacueTsl 1 pe3ynbTaThl HCIIBITAHUH AIEPHOTO OPYXKUS MOKA3alH, YTO MUHIMAaJIbHAsA Macca
acTeponzia, CloCOOHOTO BBI3BATH INI00AJIbHBIE KATACTPO(PHUYECKUE N3MEHEHUS KIUMarTa,
(ayHbl 1 Quopsl Ha 3eMIIe, COCTaBIISIET HECKOJIBKO JECSITKOB MUJUIHAPAOB TOHH, YTO
COOTBETCTBYET IIOPOrOBOMY JHAMETPY TaKOTO acTepousa, paBHOMY 1-2 kuimomerpa.
CronkHOBeHHE 3eMJIH ¢ TAKOW Maccoil MpUBEIET K B3PBIBY, TPOTHIIOBBIHM SKBHBAJIECHT
koToporo coctasisier 1 miH Mt (50 mia Xupocum). BeiGpoc BerecTa u3 kpatepa
npumepHo B 1000 pa3 npeBbICUT 00bEM MaAaloIero Telia, YT0 MOXKET BbI3BaTh 3P (PeKT
«SIAEPHOM 3UMBI»: TIBIIb U CaXa, MOTHSITHIE B aTMOC(epy, HOTIOTIT CONHEYHOE H3TydeHue. B
pe3ynbTaTe pe3ko CHU3UTCSA TEMIepaTypa Ha MOBEPXHOCTH 3EMIIH, ITPOU30M YT rI100aIbHbIC
N3MEHEHHS B 9KOJIOTHH, YTO MOXKET NPUBECTH K THOCNN 3HAUNTEILHON YaCTH HACCIICHUS
3eMin B TeUCHHE HECKOIBKUX MecAIeB WM JeT. [ modanpHas karacTpoda 0cOOCHHO CTpamiHa
TEM, YTO HH OJ[HA HAIMs WU IPABUTEIBCTBO HE OyET B COCTOSHUM OKa3aTh OMOIIb APYTUM
CTpaHaM, NOCKOJIbKY Oe/ICTBHE OXBATHUT BCIO TUIaHETy. UeloBeyeckas HIUBHIM3ALMS B TOM
BHIE, KOTOPOTO OHA JJOCTUIJIA 32 HECKOJIBKO THICAY JIET Pa3BUTHSA, MOXKET MPEKPATUTH CBOE
CyIIIeCTBOBaHHUE.

OCHOBHas 3HEPrHs BbIACISIETCA IPH YAApe O TBEPIYIO WM XKHUIKYIO TOBEPXHOCTh. Jnamerp
o0pa3yrorierocst Kparepa npessimaet pasmep tena B 15-20 pas. [Ipu najgenuu, Hanpumep,
250-MeTpoBOro Tesa, KOTOpoe NPOUCXOAUT pa3 B 10 ThICsY JIeT, 30HA MOPAYKEHUS] COCTABHUT

1 mutH ra. BeigenuBmasics npu 3ToM 3Heprus 0yaet pasaa 1000 M. s Ten pasmepamMu 10
100 M nostet k 3emiie 3aKkaHUYMBAETCSI Pa3pyIICHUEM 1 BBITIaJJleHHEM O0JIOMKOB Ha IUTOIIAIH B
JECATKH KBaJPaTHBIX KWIOMETPOB. B3phiB B atMocdepe conpoBokaaeTcs yaapHOH BOIHOM,
TETUIOBBIMH U CBETOBBIMH 3 PEKTaMH, IIPH ITOM O0Jiee TOJIOBHHBI KHHETHYECKOH SHEPTHH
ocBoOoxaercst Ha BeicoTax 5—10 kM. Paguyc 30HBI HOpakeHHs 3aBUCUT U OT CKOPOCTH
naznenus. Tak, HarpuMmep, IpU Ha4albHOM pa3Mepe KameHucToro tena 40 M u
OTHOCHTEJIbHOM CKOpocTH 20 KM/C paaryc 30HBI Pa3pyIICHUH COCTABUT 25 KHIOMETPOB.
AMepuKaHCKHe YUeHBIE OICHUIHN CTETIIEHN PUCKA MOTUOHYTH JUIS CPEIHECTATUCTHIECKOTO
JKHUTENS IUTAHETH! OT PAa3IMYHBIX MPUYHH. BRIIETNUM JTUIIB 9acTh 3THX PacueTOB:



Tabnuua
Beposmuocme eubenu wenosexa (ppazmenm)

Ilpnymna cmept CreneHb pucka

ABToKaracTpoda 1/100

YouitcTo 1/300

[Toxap 1/800

[TopaxeHue 3neKTPOTOKOM 1/5000

ApuakaracTpoda 1/20 000

CTONKHOBEHME C aCTePOUJIOM UM KOMETOM 1/25 000

HaBojiHeuue 1/30 000

TopHazo 1/60 000

AmoBUTLI YKYC 1/100 000

borynusm 1/300 000

[Mosyuniicst mapaoKca bHBINH Ha IIEPBbIHA B3I pe3yJIbTaT — CTENEHb PUCKA MOTHOHYTH OT
KOCMHYECKON KaTacTpodbl OKa3alach MPUMEPHO TAKOI ke, Kak B CIIydae aBHAITHOHHON
karactpo(dsl mim HaBogHeHMs1. OTHAKO 371ech Bee Ooliee MM MeHee PaBIIIBHO, TOCKOJIBKY
CTETIeHb PUCKA — 3TO IPOU3BEICHIE BEPOSATHOCTH COOBITHS Ha YPOBEHB ITOTEPH, a TIPU
CTOJIKHOBEHUH C aCTEPOUIOM 3TO MOTYT OBITh HE AECATKHU M COTHH JKEPTB, & MAJUTHOHBI.
B HacTos1iee BpeMs BO MHOTUX aCTPOHOMHYECKIX HHCTUTYTaX M 00CepBaTOPHSIX
CICIMATMCTHI 3aHUMAIOTCS IIPOOIIEMOii acTeponIHOM omacHocTH. Hanbosee ycneniabie
HCCIIeI0OBATEIN HMEIOT [IIAHC YBEKOBEUHUTH CBOE MM Ha KapTe BeenenHoi. OpurnHaaIbsHBIM
00pa30M BBEIpa3mil CBOE BOCXHUIIIEHNE paboTo# Kosutern n3 XapbKoBa aMepUKAaHCKUH yUEHBIH,
Beqymuii actpoHoM JIOBEIOBCKOM acTpoHOMUYecKoi obcepBaTopuu Dasap boyamn. Ha
IIpaBax MMEPBOOTKPHIBATEISI OH Ha3BaJl OOHAPYKEHHBIH UM acTepou] UMeHeM [IMutpus
Jlynmumko. «I[Tonapok» auamerpom 20 KIJIOMETPOB BPAIIAETCSI CO CBOUMHU COOPAThSIMH B
IJIaBHOM Hosice Mex 1y opouramu Mapca u lOnurepa. Imutpuii JIynumiko pykoBour
IpyIIOi uccaenoBaTenell acTeponIoB aCTPOHOMHIYECKOH 00cepBaTopun XapbKOBCKOTO
HalMOHAJILHOTO YHUBEPCHUTETA, KOTOpasi cuuTaercs Hanbosee cuiibHOI B EBpone. Tenepn
XapbKOBYAHHH CaM K€ U M3y4aeT 00BEKT, 3aHECEHHBIH B MEXKAYHAPOIHBIE KaTaJIOTH IO/ €T0
nmereM — 3210 Jlynumko.



«Jlo HeraBHET0 BPEMEHH O MaJIBIX [UIAHETaX Ipecca MPAaKTHUECKH HE MHcalia, — TOBOPHUT
HAmutpuit ®enoposuy Jlynumko. — HecnenuanucraM Ka3ajloch, YTO B 3TUX MAIIOTKaX HET
HHUYEro uHTepecHoro. HemMHorounciaeHasie mpodu — a ux BO Bcel EBponie HacuUTHIBAIOCH
BCEro HECKOJIBKO JIECSITKOB — TOJIBKO M3 aKaJeMHUYECKOr0 HHTepeca U3ydalu 3TH JaJleKue TO
JI OCKOJIKY THIIOTETHYECKON TIaHeThl PasToH, Horuouield MHOTO JIET Ha3a[, TO JIX IPOCTO
«CBIPbE» JJISI TaK U HEe 00pa30BaBILeiics MIaHEeTHl THIIa Mapca ninn 3eMIy.

Curyanus B3opBanach, Kak U3BeCTHO, B 1994 r. mocie Mex1yHapoJHOH KOH(pepeHINT
«ITpoGnembl 3aMTH 3€MITH OT CTOJIKHOBEHHUS C OTTACHBIMH KOCMUYECKUMHU OOBEKTaMU».
Toraa nu3yMiaeHHOE 4eI0BEYECTBO U Y3HANO, YTO JKUBET MO AAMOKJIOBBIM MEUOM IaJIeHHS
actepouna Ha 3eMITio.

IMTocme 3TOTO, KaK BOAMUTCS, COOBITHS CTalll Pa3BOPAuMBATELCS B ABYX HampaBieHHAX. C oqHON
CTOPOHBI, aMEPUKAHIBI OBICTPEHBKO CHSUIN (PUIbM «AcTeponay, Te ¢ MOMOIIBO
cnepddexToB MoKka3any, 9To CO BCEMH HAMHU CIIyYUTCS, BBINTAAN HAM TOT CaMBblIil OIUH IIAHC
13 IBaALATH IATH Thicsid. EcTh eme oqHa aMmepukaHckas eHTa — «CTOJIKHOBEHHE». B Hel
Ha 3eMJTIO T1a/[aeT KOMETA, BBI3bIBAs BOJHY, KOTOpas B MTHOBEHHE oka cMbiBaeT Hbro-Mopk, a
3a HUM BCe OCTaJIbHOE, BIJIOTH 10 Amnmnanadeil. B pa3sHbIX H3JaHUAX MOSIBIIIOCH MHOXKECTBO
MYTaloIuX CTaTel, 3a4acTyI0 C HETOYHOCTSIMH, ONIMOKAMH, a TO U JIO)KHBIMHU COOOIICHHUSIMU O
«TOYHOW» JjaTe CTOJIKHOBeHMA acTepousa ¢ 3emieit. Kocmuueckoe arenrctBo HACA naxe
BBICTYNIMJIO C 3asiBIICHUEM, IPU3BIBAOIINM aCTPOHOMOB CEphe3HO OOAYMBIBATh CBOU
cooO1ieHus1 00 acTeponax, NOCKOJIbKY OHH MOT'YT IIOPOJUTH HEOOOCHOBAaHHYIO NAHUKY.

C npyro#i cTOpoHbI, Hayanach KpornoTiauBas paboTa ClenualMCTOB Pa3HbIX CTPaH MO
CO3JIaHHUIO CIICIIMAILHOM CETH CIIEKECHUS 3a CTABIIMMHU BAPYT TAKMMHU BaXXHBIMU MaJTIOTKaMH.
Benp ux tak MHOTr0! Cpenu acTepon10B, IEPEeCceKaoNX Ha CBOEM ITyTH OpOnTY 3eMilH,
OKOJIO YETBIPEXCOT UMEIOT MaMeTp OoJiee BYX KHJIOMETPOB, TPUMEPHO JIBE THICSIH —
OKOJIO KHJIIOMETPA, a YK «MEJIOYb» B CTO METPOB B ITOTIEPEYHUKE U COCUUTATH TPYIHO — HO-
BUAUMOMY, X IPUMEPHO YE€TBEPTh MIJUIHOHA. B ciydae e CTOIKHOBEHHMs ¢ 3eMuieil naxe
OTHOCHTEJIFHO HEOOJIBIIIOTO aCTEPOUA INAMETPOM OKOJIO KUIIOMETPa MOTYT POU30HTH
rio0aibHbIe KaTacTpoUUeCKUe H3MCHEHUS KinMara, GpayHsl # (Gaopsl Ha 3emie. Beidopoc
BEILIECTBA U3 KpaTepa B THICAYY pa3 MPEBLICUT 00bEM acTepOUIa, YTO MOXKET BbI3BATh (D (PEKT
«AJICpHON 3UMBI» — TaK OI[CHUBAIOT YYEHBIE MOCIECTBHS HEXKENaTEIbHON BCTPEUH.
[TompocTy roBOpS, MOTHATAsA B3PBIBOM IIBLIB 3aKpoeT CouHIle, TeMIepaTypa Ha IOBEPXHOCTH
3eMiH pe3ko CHU3UTCA. 13-3a 3TOro B TeueHHE HECKOIBKUX MECALEB WIIH JIET OTHOHYT
MHOTHE PacTeHUs, )KUBOTHBIE U 3HAUNTENIbHASI YacTh HaceJleHus. beacTBie 0XBaTUT BCIO
TUTAHETY.

OnHaxo ydeHsle Hajerorcs yepe3 10—15 et paccuntars opoutst 90-95 % noreHnManbHO
OTIACHBIX aCTEPOUJIOB, T. €. TE€X, YbH OPOUTHI IepecekaroT opouty 3emin. OTHOBPEMEHHO
IpopabaThIBAIOTCS PA3IMYHbIE CIIEHAPUH BO3JCHCTBHS Ha «IIPHUILIEIIBIIAa», €CIH OH BCE-TAKH
BO3HAMEPHTCS CTOJIKHYTHCS ¢ 3eMIICH.

Ceifyac y»e HeT COMHEHHS, YTO II00AbHbIE KOCMHYECKHE KaTacTpodbl HE TOJILKO ObLIH B
UCTOPHH 3EMITH, HO M CIIY)KHJIH BOKHBIM (DAaKTOPOM B MPOLECCE Pa3BUTHS HA HEM )KU3HHU.
Iouemy sxe Haie Bpemsl JOHKHO ObITh HCKITIOUueHHeM? B YkpanHe, Hanpumep, OCTaIruch
ciensl T KpatepoB. [IpaBna, 06 3TOM Majio KOMY U3BECTHO. A BOT KpaTep B KAMEHHUCTON
ITyCTBIHE IITaTa ApH30Ha — MaMATKa OT acTepoua, ynasmero 50 TeIcAY JeT Ha3al, — cTall
TypucTHYecKoi Mekkoi. [TpeanpuumunBas cembst bapumxkep Kyuiia 3TOT y4acToK U
NIPEBpaTHiIa ero B My3€H MO OTKPHITEIM HEOOM — HeOOJIbIIOH, HO CTaOMILHBIN OM3HEC.

Bot re st mpouyBCcTBOBAN UTO HAa3bIBAETCS KOXKEH PEaIbHOCTh MPOOJIEMBI «aCTEpOHIHAS
OIacHOCTh. MHE M0CYacTIIMBIIIOCH TOOBIBATh B 3TOM KpaTepe, CIyCTUThCS B CaMblil IEHTD,
Ha riy6ouny 170 MeTpoB. 37ech 10 CHX 0P COXpaHMIIaCh YacTh 000PYIOBaHHS, C IOMOIIBIO
KOTOPOT'O TBITAIUCH JOCTATh OTPOMHBIH XKeJIe30HUKEIEBbIH acTepOn I, KOTOPBIH 3acTpsil
nIyooKo B 3eMiie. OJHAKO CBEpXTBePbIid Oyp ciomaics. Octanuchk 6e3pe3yabTaTHEIMU |
JpYyTHUE MOTBITKH JOCTaTh KOCMUYIECKHH OCKOJIOKY.

Kak e 3eMJIsiHe BCTPETST «IpHUIIenbleB»? MoxeT ObITh, TaK, KaK 3TO IPOU3O0IILIO B
amepuKaHckoM (aHTacTuaeckoM pumbme «Actepoun»? B HeM rpoMamHas KOCMHUYECKast
IbI0a OblIa paccTpersiHa pakeTaMu THIA «3eMJIIsl — KOCMOC)» M pacmaliaCh Ha MHOKECTBO
OCKOJIKOB, 9aCTh U3 KOTOPHIX BCE-TAaKM yIlana Ha MOBEPXHOCTh HAIIEH ITaHETHl M BhI3BAJIA



MHOTOYHCIICHHBIE Pa3pyIIeHNs U moxapbl. Ho HacTymieHus «i1epHOi 3UMBI» TepoH (puiIbMa
CYACTIIMBO N30EXKaIH.

KoHkpeTHBIX crioco00B pemeHust 3TOH MPOOIIeMBI yXKe ceifaac IpeIIoKeHO MHOKECTBO.
Mo>kHO, KaK B (pMIbME, YHHYTOKHTh aCTEPOUJI SIIEPHBIM B3phIBOM. Ho JydIiie ©3MEHHUTH ero
TPAeKTOPUIO, HAIIPUMED, TIOATOJIKHYB B Hy>)KHOM HallpaBJIEHUU cepueil B3pbIBOB MWK
«OTOYKCHPOBAaTH» B CTOPOHY C MTOMOIIBIO JBHUTaTeNIeH PEaKTHBHON TATH KOCMHYECKOTO
anmapara WiIH paccesTh MbIIeBOE 00JIaKO Ha IyTH JABM)KEHHS JINOO YMEHBIIUThH Maccy,
cOpOCHB 4acThb BEIECTBA C €TI0 TIOBEPXHOCTH.

Ho BepHeMmcs k HacTositueMy. M3BecTHbIN poccutickuii reodusuk H. Illebanun ynapsr
METEOPHUTOB MIIM ACTEPOHJIOB OTHEC K KATETOPHH CTUXUHHBIX OeICTBUI
cymepkaracTpodmaeckoro Macmrabda. OH CTaBUT Ty ONMACHOCTH U3 KOCMOCA B OJIUH PSIJI C
CWJIBHENIINMHY yparaHaMH, IIyHaMH, 3€MJIETPICEHUSAMH, HABOIHEHUSAMH U IPYTHMU
O€aCTBUAMHU, KOTOPBIM CETOHSIIHEE YETIOBEYECTBO HE MOXKET MMPOTHBOCTOATE. OH HAaxe
OILIEHUBAET BO3MOJKHYIO IEPUOJUIHOCTD, C KOTOPOH MPONUCXOIHIH Ha 3eMile
KatacTpouaeckue COOBITH, KaK OJUH pa3 MpUMepHO B 5—10 TeICSY JeT.

OpHaKO OCO3HAHKE OMIACHOCTH MOOYIMIIO Pa3BUThIE CTPAHBI K pa3pabOTKe JOPOrOCTOSIIIHX
MEXTyHapOAHBIX IPOrPaMM 3aIUTHI OT aCTEPOUIOB. JTa TeMa cpa3y OTOJBUHYJA B CTOPOHY
nporpammy SETI — moucka BHE3eMHBIX IUBUIIM3ALINHI, KOTOpast OYI0paXxiia YMbl CTOJIBKO
ner!

HETTPENCKA3YEMBIE CKUTAJIBLIbI

Ha paccmoTpenre MUpoBO#t OOIIECTBEHHOCTH YK€ MPEACTABICHO HECKOIBKO UACH O
pelIeHuro 3Tol mpobieMsl. Bot onu:

1. CronkHOBeHHE HEOOIBIIOTO CITYTHUKA C ACTEPOUIIOM C 1IJIbI0 COUTH €ro ¢ Kypca
HEHAJAEKHO, HeA(PPEKTUBHO U OMACHO M3-3a MHOTUX HEU3BECTHBIX: MacChl aCTEPOUIa,
(OpMBI, XHMUYECKOTO COCTaBa U T. 1. B cilyuae HEeNpaBUILHOTO HAaBEICHUs B3PbIBA HIIH
pa3Baia acTepousia Ha KyCKH (Jja’ke TOJIBKO Ha JIBa) B pe3yJbTaTe MoIa aHus BEpOATHOCTD
najieHust Ha 3eMJTI0 BO3pacTeT, BMECTO TOTO YTOObI yMeHbIIHUThCA. [loceMy Takoit cmoco0
yBOJa acTepouia ¢ opouTsI OoJiee YeM OIaceH, HECMOTPSI Ha OTHOCUTENBHYIO IETIEBU3HY.

2. B3opBats actepoun saepHOi 00EroI0BKO — BMECTO OTHOTO K 3eMIIe TTOJIETHT
OecUrCIeHHOE MHOXKECTBO KYCKOB KaMHs, YK€ C pa3HBIMU CKOPOCTSIMH, PacCUUTAaTh KOTOPEIC
HEBO3MOXXHO, HE TOBOPS yKe 00 YBOJEe ¢ OpOUTHI KAXKIOTO U3 HUX... B TakoM cirydae eciu
caM acTepou] B 3eMITI0 M He TonaneT (IIyCTh ake PO/ COBCEM OJIM3KO), IPOTHB
HeOecHOH mIparHeny 3eMirst OyaeT 0e33amTHOM.

3. CnenoBatenbHO, OCTaeTCs HE pa3pyliasi, COXpaHUB aCTEPOU]] KaK eANHOE IIeNI0e, YBECTH
€ro ¢ OpOUTHI IIyTEM YIPaBIIEMOT0 BO3ACHCTBHS 1 1aXKe NCTIOIb30BaTh KaK €CTECTBEHHBIN
KOCMHYECKHH KOpabJib THIAHTCKUX Pa3MEPOB MIIM B KaUu€CTBE IUIAIIapMa I OTPabOTKU
HOBBIX TEXHOJIOTHH, O 4eM YIOMHUHaeT bonrapckuil nucarens JIroben [[uioB B cBoeM pomaHe
«IIyTte HUkapay.

[lepBbIe mpakTUYECKHE IMATH JJIS 3TOTO yXKe cleNaHbl. TeXHOJIOTHH U IPOMBIIUIEHHOCTH B
MHPOBOM MacmTade TOCTaTOYHO Pa3BUTHI H 00IaJaf0T HEOOXOAUMBIM TIOTCHIIHAIIOM,
YeJIOBEUECKHMH U MaTepHaIbHBIMHU PECYpPCaMH, YTOObI YCIIEIIHO peaan30BaTh IPaHAnO3HbINH
IIPOEKT BO UM COXPAHEHMs XKU3HM Ha InaHeTe 3emis. Ha 1aHHOM 3Tane 4enoBe4ecTBO B
COCTOSTHHHM HE TOJILKO YBECTH acTepousI C Kypca, HO M 3(p(heKTHBHO MCIIOIH30BaATh
MIPE0CTaBICHHYIO BO3MOXKHOCTb, YTOOBI PEIINTh HECKOJIBKO ITI00ATBHBIX MPOOJIEM, TIOBBICHB
[IPU 5TOM YPOBEHbB KHU3HU U CTaB raJIAKTUYECKOH LIMBUIIN3aLIUEH.

st aToro TpedyeTcs:

— IOOBITh U IOCTaBUTh Ha aCTEPOUJI YHEPTUIO, HEOOXOAUMYIO I N3MEHEHHS er0 OpOHTEHI,
— HANpaBUTh €€ B JBUTATEIb;

— YIPAaBIATH HEMIPEPBIBHO MPOIIECCOM JI0 TIOJTHOTO YBOJA C YIPOKaIoIIe OpOUTHI.
CoOTBETCTBEHHO BO3HHMKAET HECKOIBKO OCHOBHBIX BOIIPOCOB. [Ipexe Bcero, rae B3sTh
HeobxouMoe (HEBUIAHHOE) KOJMYECTBO YHEPTHH 1 KaK IOCTaBHUTH ee Ha actepoun? Kakoit
JIBUTATENb MPUMEHUTH? He OCITy>KUT 1T Takasi 1oObIYa SHEPTHH JOTOTHATEIEHBIM



HMCTOYHHAKOM 3arps3HEHHUS OKPYXKAIOIIEH CpeIbl U He MPHUBEACT JIM K HETATHBHBIM
nocaencTeusiM? Y HakoHeI, Te B3STh ACHBI'H U KTO OyIeT IIaTUTh?

BoT HEeKOTOpEIE OTBETHI — HE 0 OYEpPEeH, HO BCE-TaKu... BOo-TIepBBIX, IUIaTUTH OYAYT BCE
coob1mia. OnacHOCTh YrpoXaeT IUIaHEeTe B IEJIOM, U B 3TOH CUTYyalli HUKTO HE JTOJIKEH
OCTaBaThCs HEWTpaIbHBIM HaOmoareneM. K npumepy, MOKHO CO31aTh CHIelUaIbHbIN
MexayHapoansiii poug OOH.

Bo-BTOpBIX, yKe CO3/IaH U UCTIBITAH Ha JieJie MOHHBIH ABUIraTellb HEOOJIBbIINX pa3MepPOB
(mpoekt «Deep Space 1»), a Taxke coHeUHbIH mapyc. Ocraercst HOCTPOUTh U YCTAaHOBHUTH Ha
MECTO JABHUTaTeb HY)KHOM MOIIHOCTH C IOMOIIbIO POOOTOB MIIN/H CHIELUATIBHO
MTOJITOTOBJICHHBIX JIFOACH.

B-TpeThux, SHEPTHIO MOKHO TIEpeAaBaTh Ha PAcCTOSHUE U Oe3 MepeHoca BEelecTBa,
HaTpUMeEp JIa3ePHBIM JTY9IOM W MUKpOBOTHaMH. DoTOAIEMEHTHI 001aJaf0T MaKCUMAIIbHO
BBICOKUM KIIJT Ha OTIPE/ICTICHHON JITHHE BOJIHBI, M €CJIA IIOCTPOUTH OOJIBIION MOIITHOCTH Ja3ep
Ha 3TOW JJIMHE, TIOTEPH NMPeoOpa30BaHMs U IEPEHOCA MOTYT OKa3aThCs MPHEMIEMbBIMH.
[IpuumnHO# cpaBHUTEIFHO HEBBICOKOTO KII/T SIBISIETCS pa30pOC SHEPT Uil CBETOBHIX KBAHTOB
€CTECTBEHHBIX HCTOYHHKOB 3a Y3KHUE IpeJIelbl Anana3oHa ONTUMaIbHbIX [UIMH BoJH. Kpome
TOTO, CBET BUAUMOTIO JHana3oHa BOJIH He OyneT (mocie GuiIbTpanni) ONacHbIM Uil TEXHUKH
U JII0/Ieil Ha TOBEPXHOCTH, HEYAsTHHO O0JIy4EeHHBIX ¢ 3eMIH, TaK Kak HarpeBa He OyAeT nin
e OH OYJIET HE CTOJIb BHICOKUM.

B-4erBepThIX, B Boax MHUPOBOro OKeaHa HaKOIUICHO TaKOe KOJMUYECTBO TEIIIOBOM
SHEPTHH, KOTOPOTO JOCTATOYHO, YTOOBI 3aTOPMO3HTbH, BBIBECTH Ha OPOUTY HIIH yCKOPUTH
HE OJIMH MOAOOHBII acTepoun — HpH Macce, CKakeM, B 20 MJIpJI TOHH M CKOPOCTH, K
npuMepy, 40 KM/c KHHETHIeCKast JHEPTUS COCTaBIsIeT okojo 3,6 x 10

Ix. JIng yBoma acteponaa ¢ OpOUTHI TOCTATOYHO H3MEHUTH €€ BCETO Ha HECKOIBKO
MPOIICHTOB. B 01HOM TO/IBKO BepxHeM 10-MeTpOBOM CJIO€ BOJBI HAKOILICHO Ootiee 3,24 X
10
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JIx Ha Kax bl rpaayc Llenbcus Bhilie HYJISI, a 3eMIIs yKe meperpeBaercs 0ojee 4yeM Ha
0,5 rpamgyca. Bexos — okeaH 0XJIaJUTh, JHEPTHIO H3BJICYb U 3KCIIOPTHUPOBATH C 3EMIIH,
MapajyiesIbHO YMEHbINas TI00aIbHOE MOTEIICHHUE.

Taxkoii crieHapHii JaeT MOCTENICHHOE, OPraHU30BaHHOE, COTJIACOBAaHHOE M MTOATOMY OoJee
HAJICXKHOE pelIeHHe MPOoOIeMBI, KOTOpoe OyIeT COMPOBOXKIATHCS Pa3BUTHEM HOBBIX
oTpaciieil SKOHOMHKH U TIOBBIIIICHHEM KauecTBa KI3HHU Ha 3eMIIe.

4. YdeHbIe HAIIUTK TaKXKe CIIOCOO OTKIIOHATH OT 3eMITH OMACHBIE aCTEPOUABI C TIOMOIIBIO
CHIIBI TpaBUTANXH. MOXKHO TIPEAIIONIOKUTh, Kak 3To OyneT caenano. B ciaydae yrposs
CTOJIKHOBEHUS acTepona ¢ 3eMiel HeT He0OXOJUMOCTH HAMIPaBIATh B KOCMOC POOOTOB HITH
KOCMHUYCCKHE araparhbl, CHOCO6HBIC 6ypI/ITI) B aCTCPOUIEC CKBAKUHBI, KJIACTh B HUX SIJICPHBIC
3apsabl U B3pbIBATH €I0.

Jly4ium perreHreM Takoi mpo0ieMbl ObUIO ObI OTOYKCHPOBATH ACTEPOU] B IPYTOE MECTO,
UCTIONb3Ysl CHITY TpaBuTaiuu. Dasapa Jly, KOTOpbIi U3ydain NpuKiIaaHyo GU3UKY B
Crarndopackom yausepcurere, 1 CTarm JIaB, CienUanCT 1Mo acTeporuIaM, IpeaiaraoT B
citydae pUOIDKeHHs K 3eMIIe acTepora 3aIycKaTh Ha OpOUTY KOCMHIYECKHUI armapar
JIOCTATOYHOU MAcChl, YTOOBI C €r0 MOMOIIBIO0 U3MEHSTh TPACKTOPHIO aCTEPOUIA.
[pubnmxenue actepona K 3emMiie MOKHO ITPOrHO3UPOBATH 3apaHee, 32 HECKOIBKO JIST FITH
JaKe JECSTUIIETUH, I0ATOMY €CTh BPEMSI IPUHSATh OTBETHBIE MEPHI.

AcTepouIl — 3TO CKOIUICHHS OOJBIINX IIIBI0 KaMHEH, KOTOPBIC HAXOAATCS Ha OJIU3KOM
paccTostHAU IpyT OT Apyra. V3-3a 3TOro nmpu3eMieHre Ha TOBEPXHOCTH acTepona ObII0 ObI
BeChbMa CJI0XHBIM TPIOKOM. «CTOJIKHYTB» aCTepOUA Ha IpYyTyI0 OpOUTY TaKkke HETIPOCTO, HOO
OH MOCTOSIHHO Bpamaercs. st 3Toro Hy>kHO OBIII0 OBI MJIM OCTAaHOBUTH BpAIlEHHE, WIIH XKE
OKa3bIBATh MEXaHHUYECCKOEC BOS}]CI\/’ICTBI/IC TOJIBKO B OIPEACIICHHBIE MOMECHTHI €T0 BPAIlICHUA.
[IpennosxeHne B30pBaTh aCTEPOU SBIIETCS OoJiee peabHBIM, HO TPYAHO MpeacKa3aTh, 9To
HpOH3OI>i}1€T C PaA3JICTCBINUMHCA YaCTAMMU. HCKOTOpLIe M3 HUX MOTYT IPOJOJIXKAaTh IBUT'aThCA
10 HAINPaBJICHUIO K 3eMJIe.



VYuaensie HACA nokrop Jly u nokrop JlaB nmpeioskuiiy allbTepPHATHBY — 3aITyCTHUTh
MAaCCHBHBIH KOCMHYECKHH KOPaOIb, KOTOPHIH MPHOIU3UTCS K aCTEPONIY U TIOCPEICTBOM
CHJIBI TPAaBUTALINH U3MEHHUT TPACKTOPHIO acTepona. B aTom ciyuae OyzmeT 4oCcTaTOIHO
JIOOUTBCS TOTO, YTOOBI ACTEPOM /T JIMIIH HEMHOT'O OTKJIOHHIICS OT CBOEH TPAeKTOPUH U B
pe3yabpTaTe Npouies MUMO 3eMJTH. DTO BO3MOXKHO J1aXe ¢ IOMOIIbIO CUIIbI TPaBUTALIUU
€aMoro KOCMHUYECKOT0 Kopabiis, ecii oHa Oy/ieT BO3/1eiicTBOBAaTh Ha aCTEPOH/] B TCUCHHUE
JIOBOJIBHO J0NTOro BpeMeHH. «I103ToMy MOXHO He BBICaXKHUBATHCS HA aCTEPOUA U IIOTOM
IIBITATBCS yJIepKaThCsl Ha HEM, ITPUBSI3bIBAs ceds K cKajlaM, — cKasail JoKTop JlaB. — Bl
MOJKETE HCII0JIb30BATh CHITy TPaBUTALIMH B KauecTBe Oykcupa Uit acrepouna. BosaelcTByiite
C TIOMOIIBIO 3TOI CHIIBI HAa aCTEPOU B TEUECHHE T0JIa, U 3TOT0 OKaKETCS JOCTATOYHO, YTOOBI
OH mporrex MuMo 3eMin 20 JIET CIyCTs».

W3 yxe peann30BaHHBIX WK pa3padaThIBAEMBIX TEXHHIECKUX IIPOSKTOB HEKOTOPHIEC CIEAYET
BBIJIEIIUTH 0C000. SIMOHMS BBIBENIA HEAABHO HA OPOUTY CYNEPPagHOTENIECKOI. DTOT 3aITyCK,
[IOMHUMO €ro NpsMOH 3aJa4u, CTaJl 3K3aMEHOM ISl TBEpJOTOIUIMBHOM pakeTbl M-5. «Pakera
BITOJTHE TOTOBA K MEXIUTAHETHBIM KCIIEANUIMSIM» — TaKOBO OBIIIO MHEHHUE CIELIUAIIIICTOB
Crpansl Bocxogsiero consia. He xouet orcraBats u EBporneiickoe kocMudeckoe areHTCTBO
(EKA). B 2011 r. nanupyetcs ctapT aBToMaTu4deckoil craHiuu «Po3eTra» k komere
BupraneHna u Toxe 3a npo0oii rpyHTa. B MeMopaHaymMe AMEPUKaHCKOTO HHCTUTYTa
A’POHABTHKHU U aCTPOHABTHKH, MIPEIJIOKEHHOM OOIIIECTBEHHOCTH B OKTA0pe 1995 1.,
TOBOPUTCS:

«Ecnu ogHaXABI aCTEpOU]] CTOJIKHETCA ¢ 3eMilel, yHUYTOXKUB IIPH 9TOM HE TOJIBKO
YeII0BEYECKUH PO, HO ¥ MUJUTMOHBI APYTUX BUIOB KUBBIX CYIIECTB, 8 MBI, HMES
BO3MOXKHOCTH IIPEIOTBPATHTH KatacTpody, HE CAETIaeM 3TOr0 H3-3a OTCYTCTBHS PEIINMOCTH,
HEMNpaBWIBHBIX IPHOPUTETOB, HEBEPHOI OLICHKH PHUCKA HIIM HECOBEPIIEHHOTO MIIAHUPOBAHUS,
TO MpeHeOpEKCHNE HAIIUM JapOM Pa3yMHOTO IPEIBUICHNS K OTBETCTBEHHOCTH 32
COOCTBEHHYIO )KH3Hb U BCE )KUBOE Ha 3eMJIEC SIBUTCS BEIMUYAUIIIIM aKTOM CaMOOTPEUCHUS BO
BCeH 4eIOBeUECKON UCTOPUM.

Bce Gomnblire Bo3pacTaeT HOHUMaHUE TOTO, YTO MAaJCHNUE KPYIMHBIX KOCMUYECKHX Tl Ha
3eMJII0 UMeJo O4YEHb OO0JIBIIOE 3HAUCHHE TS Pa3BUTHS KU3HU Ha 3eMJIe B IIPOIIJIOM M MOXKET
OKa3aTh pellaoliee BIUsSHUE Ha Hee B OynymieM. BaxHeiinias poib B 3TOM nporecce
MIPUHAAJICIKUT MOTYIALNN aCTEPOHIOB, HAXOAAIINXCSA HAa HECTAOMIBHBIX OpOHUTax ¢
MIEPUTETTMHHBIMU PACCTOSHISIMU, HE MpeBbImaromumu 1,3 a. e.

B mrone 1981 r. HACA npogerno niepBoe pabouee coBemanne «CTOIKHOBCHHE aCTEPOHIOB U
KOMeT ¢ 3emiieii: pU3nIecKne MOCIeACTBHUS U YeJIOBEYECTBO», Ha KOTOPOM IpobieMa
acTepOMIHO-KOMETHOH OMTaCHOCTH MOJIydmIa «0(UIHANBHBIN cTaTycy». C TeX 1mop u 1o
Hacrosee Bpems B CIIIA, Poccun, MTamuu ObLI0 IPOBECHO MOYTH /1B JAECATKA
MEXAYHapOIHBIX KOH(EPEHIINH 1 COBEIaHUH, IIOCBAIIEHHBIX TaHHOH pobneme. [Tonumas,
YTO MEPBOOUYCPETHOH 3ajaueil ee pPelIeH s SBISETCS OOHApyKEHUE U KaTaJIOTH3aIHs
acTepOMIOB B OKPECTHOCTAX 3eMHOM opouThl, actpoHombl B CLLIA, EBpone, ABctpanuu u
SlmoHNM HavanM MpUIarath YSHEPTUYHBIE YCUIINA JJIS IIOCTAHOBKU M OCYILECTBICHHS
COOTBETCTBYIOIUX HAOIIOIATEIBHBIX IPOTPAMM.

B nocnenHme roap! aKTHBHOCTh MEXAYHAPOTHON HAYYHOW OOIIECTBEHHOCTH BOKPYT
IpOoOJIEMBI aCTEPOUTHO-KOMETHOM ONTaCHOCTH PE3KO BO3pocia. Bompocs! BO3MOKHBIX
CTOJIKHOBEHUH 3eMJIIH C aCTEPOUIaMHU X KOMETaMH U UX BEPOSTHBIX MOCIEACTBUI HA4YaIH
00CyXJaThCsl Ha YPOBHE MIPABUTENIBCTB, HAIMOHAIBHBIX U MEXIyHapOJHBIX OpraHu3anuii u
BezoMcTB. Hike B XpOHOJIOTHYECKOM MOPSIKE PUBE/IEH MepedeHb Hanboiee BaXKHBIX
MEpOIPHUSATHH, MPOBEJICHHBIX B Pa3HbIX CTPAHAX C LIEJIbI0 U3YUYEeHHs U pEeLIeHUs TPpoOIeMbl
aCTEepOUIHON ONMACHOCTH, KOTOPBIN J1aeT IpeJICTaBIeHe 00 YpOBHE OCO3HAHUS €€
pearbHOCTH Ha JAHHOM JTarle.

1990 r.

WuctutyT asponaBTHKH 1 KocMOHAaBTUKHU (CIIA) omy0nmrkoBan MEMOpaHIyM,
MIPHU3BIBAIOIINHN K H3YYECHUIO IPOOIEeMbI acTeponIHOi onacHocTH. [lamara
npencrasuteneit Konrpecca CILA B otBeT Ha MemopanyMm nopyunia HACA m3y4urts
pobyeMy 0OHAPYKEHHUS OMACHBIX KOCMUYECKUX OOBEKTOB U 3aIIUTHI OT HUX.



Asryct 1991 1.

XXI I'enepanbHas accambiess MexIyHapoZHOTO acTpoHOMIdeckoro coto3a (MAC) B
BysHoc-Aflipece npuHAIa pe30IIONHI0 B MOAAEPIKKY UCCIE0BaHUHN acTeponaHOi
OIIacHOCTH U 0Opa3oBaina padouyto rpymnmy (PI)) MAC u3 npencraBurenei psia
komuccuid MAC (mpencenatens Auape Kapysu, Urtanus).

®espainb 1992 1.

B Canxkr-IlerepOypre (Poccust) Ha 6a3e MHCcTHTYTa TeopeTnueckoit actpoHomun PAH
co31aH MexIyHapOIHbIN HHCTUTYT IpobieM actepouaHoi omacHoctd (MUITAO) —
oOmecTBeHHas! HAy4YHas opranu3anys. Ero 3agadn — WHUIUHPOBATH PaOOTHI 11O
00HapyKEHUIO W KaTAJIIOTU3AIIH aBTOMATHYECKIX CIIyTHUKOB 3eMin (AC3), H3ydeHHIo
nX QU3HIECKUX CBOICTB, MOJCITHPOBAHHUIO BO3MOKHBIX ITOCIECTBUI CTOIKHOBEHUH U
T. . B 1992-1993 romax MUITAO opranm3oBai u ocymecTBHI MpoekT «ToyTaTicy, B
KOTOPOM aKTHBHO y4acTBOBana ACTpoHOMHUYecKas o0cepBaTOpust XapbKOBCKOTO
HAllMOHAJILHOI'O YHUBEPCUTETA.

1992 .

MexnyHnapoanas PI" Bo riase ¢ JI. Moppuconom (CILIA) npencraBuia Ha pacCMOTpEHUE
Konrpecca CHIA moxmax HACA o peansHOCTH IPOOIIEMBI aCTEPOUIHON OTTACHOCTH U
KOHKPETHBIE MEPHI IO €€ peleHnIo. B nokmnazne npemnarancs npoekT «Spaceguard
Survey» (KocMmuueckas cTpaxa), IpeaycMaTpHBAIOIINI YCTAaHOBKY B pa3HbIX MECTaX Ha
3eMHOI1 TOBEPXHOCTH HIECTH CTICIHAIN3UPOBAHHBIX 2,5-METPOBBIX TEIECKOIIOB (T. €.
TEJIEeCKOTIOB C 3epKaaMu auameTpoM 2,5 metpa) ¢ [13C-npueMHIKaMA A1t
0OHapyXEHUsI CONMKAIOMINXCS ¢ 3emIeii actepouioB. PaspadboTannas B CILIA meToanka
TaKOro0 MOHUTOPHUHT M03BOJISIET 0OHApYXuTh B Teuenue 20 jer 90-95 % AC3 pazmepom
1 kunometp u 6oibie. CTOMMOCTB MPOEKTa oleHnBaiack B 250 muH noyutapos CLIA. B
otBeT Ha 3TH npeoxkenns: Konrpecc CILIA nopyunn HACA ocymiectButh pa3paboTky
9TOH mporpamMmsl HaunHas ¢ 1995 r.

Asryct 1994 1.

XXII I'enepanpras accam6ness MAC B I'aare (Hunepranab!) moJ; Bie4aTiacHHEM OT
HabmoneHns Ha KOmuTepe MOIIHBIX B3PHIBOB IIPH CTOJIKHOBCHHUH €TO ¢ KOMETOU
[ymetikepa — JleBu Bcero MecsIl Ha3aa, IPOBeJa aKTUBHOE 00CYKIEHIE COCTOSHUS
pabot mo mpobaeMe actepouaHo onacHocTH. Pactupen cocraB PI" MAC, mpunsita
pe3omorst MAC, HamedeHo npoBecTd odepenHoe coseranue PI' B centsiope 1995 r. Ha
octpoBe Bynkano (Mranus).

Cents1i6pp 1994 r.

MexaynaponHas koH(pepeHIus B ropoae CHexxnHcke UensouHckoit obmactu (Poccus)
«ITpoGnembl 3amMTH 3€MIIM OT CTOJIKHOBEHHUS C ONTACHBIMH KOCMUYECKHMHU OOBEKTAMI»
¢ yaactueMm 3. Teyutepa u ApYruX U3BECTHBIX 3apyOeKHBIX yueHbIX. OOpa3zoBaH
Poccwuiickuit HaydHO-TexHHYECKHH (oHI «KocMUUeCKHi IuT».

1994 r.

HACA nonyunio HoByio qupextuBy Konrpecca CIIIA mo ocymecTBieHHIO
MaKCHMAaJIbHO TTOJTHOH KaTaJoru3aliy ONacHbIX aCTEPOUIOB U KOMET pa3Mepamu Ooliee
1 km. IupektrBa HanenuBaiia HACA Ha BBIITOJIHEHHE 3TOH 3a7a41 COBMECTHO C
Muno6opons! CIITA 1 KOCMUYECKUMH areHTCTBAMH JIPYTHX CTPaH B 00jiee KOPOTKHE
cpoku. [l pa3paboTKi HOBOTO TIaHa ObuTa 0Opa3zoBaHa HoBas PI” moa pykoBoICTBOM
0. Illymeiikepa (CILIA).



Urons 1995 1.

Hoxnan npeacenatens PI™ FO. Hlymeiikepa Konrpeccy CILIA. Ynop caenan Ha
UCIIONIb30BAaHKE YK€ NMEIOIINXCS WIH CTPOSIIMXCS TEJIECKOIIOB MEHBIINX Pa3MepOB, HO
ocHameHHbIX [13C-MaTpuniaMy HOBEHIIMX pa3paboTOK ¢ OOJIBIIMM KBaHTOBBIM BBIXOJIOM
(o 75 %) u manbIM BpeMeHeM cunThiBaHus. HoBas cTparerus opraHu3anuy u
MIPOBEJICHUS Pa0OT MMO3BOJISIET JJOOUTHCS 3HAYUTENLHO MOJTHOTHI 0030pa yKe K KOHILY
TIEPBOTO JICCATHIIETUS €70 OCYIIECTBICHHUS U COKPATUTh (PUHAHCOBBIE 3aTPaThl 10 42 MIIH
nommapos CIHIA. s obnapyxerus AC3 npeanaraeTcs HCIOIB30BaTh /1BA 2-METPOBBIX
TEJIECKOIAa ¥ OMH-ABA |-METPOBBIX TEIECKOIa — IS CJIC)KEHHS 32 BHOBb
OTKPBIBAEMBIMHU 00BEKTAMH.

Host6ps 1995 1.
O06cyxneHne npoodaeMbl acTepouaAHON onacHOCTH B KomuTeTe 110 Hayke 1 TEXHOJIOTHU
Cogeta EBpornsl.

Mapr 1996 r.

[Mapnamentckas accam6ies Coseta EBpomnbl equnHoayiHO ono0puia Pesomonuio 1080
«O06 oOHapy>XEHUN aCTEPOUIOB U KOMET, MOTCHIMAIBHO OIACHBIX I YEJI0OBEUECTBAY.
Accam0bres mpu3Baia MpaBUTENbCTBA rocyaapcets — wieHoB Cosera EBpomst 1 EKA
crocoOcTBOBaTh yupexxaeanto porga «Kocmudeckas crpaxkay (poHI ObUT yUpexaeH B
TOM ke rony B Pume).

CucremMaTHyecKre HCCIeI0BaTENLCKHE pa00ThI B 3TOM HANPaBJICHUU aCTPOHOMBI BEIyT B
teuenne 25-30 seT, U yke HaKoruieH 6oraThlii onbIT. OHAKO PH COXPaHEHUH HBIHEITHUX
TEMIIOB OOHAPYKEHHS TOTPEOYETCSI HECKOJIBKO CTOJCTUH, YTOOBI TOCTHYh HEOOXO0IUMOM
MOJTHOTHI 0030pa. [103TOMy HY>KHBI COBPEMEHHBIE CKOOPAMHUPOBAHHbIE [TPOTPAMMBI 110
0030py Heba, s MPOBECHUS OOJIBIIOr0 00beMa padoT MO CIICKESHHUIO 33 ACTEPOUIAMH,
YTOYHEHHIO UX OPOUT, M3YUEHHIO UX (PU3NUECKHX XapaKTEPUCTHK U T. II.

Heo06xoanMo OTMETHTB, UTO B PSAJIE CTPAH YK€ BBIICIEHBI ONPEJICNICHHBIC CPEJCTBA U HAYATHI
paboThl B 3TOM HampaeieHnd. B Apusonckom yausepcurete (CLLIA) mox pyxoBoactom T.
I'epenbca paspaborana MeTOMKa MOHUTOPHHTA aCTEPON/IOB, IEPECEKAIONINX 3EMHYIO
opbuty, u ¢ konna 80-x rogoB BexayTcs HaOmoaeHus Ha 0,9-MeTpOBOM TenecKore
HannoHaisHOI o0cepBaropun Kurr-IInk. Cructema nokasana cBoro 3(QEeKTHBHOCTD Ha
MIPaKTHKE — YK€ 0OHapy»KEHO OKOJIO MOIyTOpa COTEH HOBBIX KOCMHUYECKHX TeIl C pa3MepaMu
BIIJIOTH JI0 HECKOJBKUX MeTpoB. K HacTosIIeMy BpeMeHHU 3aBepIIeHbI paboThI 110 MEPEHOCY
anmapatypsl Ha 1,8-MeTpOBBIN TENECKOI ATOH ke 00cepBaTOPUH, YTO 3HAYUTEIHLHO MTOBBICHT
CKOpOCTh OOHApYXEeHHS HOBBIX acTeponoB. B JloBennoBckoit o6cepBaropun (Apn3oHa,
CIIA) u na I'aBaiickux octpoBax B coBMecTHOII mporpamme HACA yuactByror BBC CIIIA.
CoTpyIHHMKH 3TOT0 BeIOMCTBA IOJIy4aloT HHGOPMAIIMIO U BeAyT HaOIIOAEHUS C
HCToNb30BaHueM 1-MeTpoBoro Teneckona BBC HazemHoro 6asupoBanus. Ha rore @panrmm B
oOcepBaropun JlasypHsii 6eper (Hunna) Hayara EBpornefickas nporpaMMa MOHUTOpHHTa
AC3, B koTopoii 3aneiicTBoBanbl @panuus, 'epmanus u lBeuns. CtaBsaTcs aHaIOTHYHbIE
porpamMmmsl B SInoHuy.

B KpsiMckoii actpoduznueckoit oocepBaropun (YKpanHa) COBMECTHO ¢ MeXIyHApOAHBIM
WHCTUTYTOM Tpo0OJieM acteponaHoi onacHocTH (Poccust) ycraHoBieH 64-caHTUMETPOBBIH
Teneckon a1 HaOmoaenuii 3a AC3, ciie)keHus 3a HIMH U ITOMCKa HOBBIX
OBICTPOJBIDKYIINXCS OOBEKTOB C BEIYUCICHIEM UX KOOPIUHAT B PEXKUME PEabHOTO
BpeMeHH. B n3ydenun acteponzioB YKpanHa, Kak ¥ MPexe, 3aHIMAaeT BeIyIee MOJI0KCHHIE
cpenu ctpan 6p1BIIeTO0 CCCP.

B oTnmume oT apyrux NpUPOIHBIX KaTacTpod (3eMIIETPSICEHNH, N3BEP)KEHUH BYJIKaHOB,
HABOJTHEHHH | JIp.) MaIeHUE KPYITHBIX KOCMHYECKUX Tell Ha 3eMJII0 MOXKHO 3apaHee
BBIYHCIINTD U, CIIEAOBATENILHO, IPEANPHUHATE He00X01MMble Mephl. UenoBedecTBO Ha



HBIHEILITHEM 3TaIle Pa3BUTHUS IUBUIN3AINHN YK€ MOXKET 3aIIUTHTh Ce0s OT yrpo3bl
CTOJIKHOBEHHS C KOMETaMH M aCTePOHJaMHU. DTOT Te3UC yOeIUTENbHO IPO3BYyYall Ha
MeXIyHapoaHOH KoH(pepeHH «[Ipobiempl 3anuTsl 3eMIN OT CTOIKHOBEHHMS C OTTACHBIMHU
KocMuuyecknMu 00bekTaMn» B CHesxkuHcke (Poccus) B centsiope 1994 r. Kondepenius Obiia
opranuzoBana PoccuiickuMm denepanbHBIM sIEpHBIM LEHTpOM U Poccuiickum
rOCY/IapCTBEHHBIM PaKeTHBIM [EHTPOM IpH nozepxke Gonna pyHnaMeHTaIbHBIX
uccnenosanuii PAH. B ee pabote npussim ydactre okosno 200 ydeHbIX U3 pa3HBIX CTPaH,
Cpear KOTOPBIX OBLIN «OTEI» aMepUKaHCKOW BOJOPOIHOM GOMOBI ipecTapelnsiii DaBapa
Tennep, U3BeCTHbIE aMEPUKAHCKUE YUE€HbIE — CIIELUATUCTHI 110 UCCIICOBAaHUIO aCTEPOUIOB
T. T'epensc, [I. Moppucos u ap. Tak Bot, 3. Temnep Ha KOHQEPSHINH 3asBIUI, YTO «3aIIATA
OT acTepouoB Ooee MpocTa, YeM OT 3EMJICTPSICEHUH U ByJIKaHOBY, 1 HACTOMINBO
PEKOMEHI0BAIl HAYaTh ITPOBEACHUE SKCIIEPUMEHTOB 110 H3YUECHHUIO TIOCIENCTBUN SIIEPHBIX
B3PBIBOB C LIENBIO Pa3pyHICHIUS MPUOIIMKAIOMNXCS K 3eMJIE ONACHBIX aCTEPOUIOB U KOMET
WJIN U3MEHEHUS NX OpOUT.

IIpoTHB TakHuX HKCIEPUMEHTOB B KOCMOCE KaTErOPUYECKH IIPOTECTOBAT XOPOIIO U3BECTHBIN
Ham actpodusuk Tom ['epernbe (Apu3oHckuid yHuBepcuTer). Jpyroii Hai aMepuKaHCKHMA
koiutera Jpsun Moppucon ormedadn, uro Konrpece CIIA yxe Toraa ObuUT rOTOB BBIICIHTH
HeMaJlble CPeJICTBa sl pa3BepThIBAHUs paboT 110 porpaMmme oOHAPYKEHHS M N3yUCHUS
acTepoUIOB, COMMKAIOIIMXCS ¢ 3eMieil. Y4acTHUKN KoH(epeHun npuHsum OOpalleHne K
MHPOBOMY COOOIIIECTBY, B KOTOPOM MPU3BAIIU IPABUTEILCTBA BCEX CTPaH, YUCHBIX,
PYKOBOAUTENCH HayYHBIX YUPEKICHUH, HUPM, KOMIIAHUI TOJIEePKATh UX HAYHMHAHHME.

ACTEPOUJHO-KOMETHA OITACHOCTb

CoBpeMeHHBIN YPOBEHb Pa3BUTHUS HAYKH M TEXHOJIOIHH MTO3BOJISIET pa3paboTaTh CUCTEMY
3aIIUTHl 3eMJIM OT CTOJIKHOBEHUI ¢ acTeporaaMu u komeramu. Ho aist ee peanbsHOro
CO3J1aHMs1 HE0OXOJMMBbI HOBBIE MCCIIEIOBAHUS U UCTIBITAHHS, BKIIIOYAs IIPOBEICHHE
9KCIIEPUMEHTOB B KOCMOCE.

CyIIecTBYIOT pa3IHIHbIe TEXHUYECKHE PEIICHUS 3a/1a9H BO3ACHCTBIS HA OMACHBIH
KOCMHYECKHH 00BEKT, KOTOPHIE MOKHO Pa3/IeIUTh Ha JIBa THIIA: Pa3pylieHHe 00hEeKTa W
HU3MEeHeHHe ero Tpaekropun. [lociemaee MOKeT OBITh OCYIIIECTBICHO ITyTEM COOOIICHUS
acTepouay IOTOTHUTEIBHON CKOPOCTH CHCTEMOH SIEPHBIX B3PHIBOB HA €T0 MTOBEPXHOCTH
WIH ABUTATESIMHA PEaKTUBHOU TSATH KOCMHYECKOTO amlilapara, pacCessHUS IBLIEBOro 00IaKa
HA ITyTH IBIDKCHUS aCTePOHIa, HAPaBICHHOTO cOpoca BEIIeCTBA C €r0 MOBEPXHOCTH H JIP.
YpoBeHb pa3BUTHsI TEXHOJIIOTHH B HACTOSIIIIEE BPEMsI IO3BOJISIET, B IPUHIIUIIE, OCYILIECTBUTD
911 pemenus. [Ipuuem yeM paHbliie aCTPOHOMBI COOOIIAT O BO3MOXKHOM CTOJIKHOBEHUH
oObekTa ¢ 3emieid, TeM MeHblIIe HaJl0 OyeT 3aTPaTUTb SHEPIHU U CPENICTB ISl €r0
NPEA0TBPALICHUS.

Br100p criocoba BO3/eHCTBUS OyIeT 3aBUCETh OT MHOTHX (PaKTOPOB M (PU3MYCCKUX CBOHCTB
00BekTa. K mocimeHIM OTHOCSTCS TIPEkKAE BCETro pa3Mep Tena, (opMma, INIOTHOCTh U
MIPOYHOCTH BEIIECTBA, ONPEIEIIIeMbIC THIIOM acTepona (CHITMKATHBIN, YIIIUCTHIH,
MeTaJuInIeckuii). B ciydae HeoOXOIMMOCTH OCAIKH Ha MIOBEPXHOCTh 00BEKTa
KOCMHYECKOT'0 arnmapara Hy>KHO 3HaTh, KPOME TOT0, CKOPOCTh U HAIIPABJICHHE €0 BPAICHHUS,
a TaK)Ke OPUEHTAIIMIO OCH BPAILICHHS B IPOCTPAHCTBE. Bce 3TH XapaKTepUCTUKH JOCTYITHBI
JUTSL OTIPEICIICHISI IT0 HA3eMHBIM HaOIIOJCHUAM, XOTS KpaiHe kKeJlaTeIbHBI 1 KOCMHYCCKIE
muccun tana «lammieo», NEAR, «KnemenTunay.

Taxum 06pa3om, ornpezaeseHre GU3NIECKUX XapaKTEPUCTHK KOCMUYECKOT0 Tella SBISIeTCSI
OJTHOW M3 BKHEHIIIMX 3a71ay ITOCIE ero OOHAPY>KEHUS U OIpeeNIeHIsI OPOUTHL. JTO, B
YaCTHOCTH, 0C000 MmoauepKuBai Ha KoHpepennun B CHexuHcke B 1994 1. O. Temnep,
MIPHU3BIBABIINH K SIICPHBIM SKCIICPUMEHTAM Ha aCTEPOHIAX U K M3YUCHHUIO UX (DH3UUECKUX
CBOHCTB. Bonpoc 0 nprMeHeHUH sIEPHBIX 3aps/IOB I K3MEHEHHsT OPOUTHI UITH
YHHYTOKCHUS ONIACHOTO 00BEKTa UMEET MOTUTUICCKHE, SKOJIOTUICCKHAE K MOPATLHBIC



acIeKThl. SlmepHast TEXHOIOTHs, 6e3yCIOBHO, HE SKOJIOTMYHA, OJHAKO €€ MPUMEHEHHE BOIN3H
3eMII MOKET CTaTh HEM30EKHBIM B CITydae 0YE€Hb MaJIOTO BPEMEHH YIIPEXKICHHUS.

[Ipobrema acTeponaHO-KOMETHOM OITACHOCTH HHTEPHAIIMOHANIBHA 10 CBOeH npupoe. 13
MIEPEUUCIICHHBIX BBIIIE COCTOSBLINXCS HAyYHO-OPraHU3allMOHHBIX MEPOIIPHUSATHI, B
YaCTHOCTH, MOXKHO 3aMETHUTh, YTO HanOoJiee aKTUBHOE YYacTHE B PEIICHUU STOH MPpoOIeMBbl
npuaumarot CHIA, Urtanus u Poccus. [TonoxuTtensHbIM (akToM SBISETCS TO, YTO
yCTaHaBJIMBAETCS COTPYIHMYECTBO 10 JJAHHOW IPOOIeMe MEXy CIIeIHaINCTaMHK-
snepinukamMu 1 BoeHHbIMU CIIIA 1 Poccun. BoenHble BejoMCcTBa KpYITHEHWIINX CTPaH
JCUCTBUTENIHHO B COCTOSIHUU OOBEJMHUTE CBOM YCUJINS IPOTHUB «OOILEro Bpara»
YeJI0BEUECTBA — ACTCPONTHO-KOMET-HOH OIIAaCHOCTH M B paMKaX KOHBEPCHH HadaTh
€03/1aBaTh MI00ATBHYIO CHCTEMY 3aIIUTHI 3eMIIA. DTO COTPYTHIHYECTBO CIIOCOOCTBOBAIIO OBI
POCTY JOBEpUsI U pa3psaaKe B MEXIyHAPOJHBIX OTHOLICHUX, pa3pab0TKe HOBBIX TEXHOIOTHUH,
JanbHEHIIEMy TEXHIIECKOMY MPOrpeccy o0IIecTsa.

[TpumeyaTensHO U TO, YTO OCO3HAHHE PEATbHOCTH YTPO3bl KOCMHYECKUX CTOJIKHOBEHUH
COBITAJIO CO BPEMEHEM, KOTJ]a YPOBEHb Pa3BUTHS HAYKH M TEXHHUKH yXK€ M03BOJISIET CTaBUTh
Ha MOBECTKY JTHSI ¥ peliaTh 3aJjauy 3allUThl 3eMJIM OT aCTEPOHUIHO-KOMETHOM OITacCHOCTH. A
3TO O3HAYAET, YTO HEeT Oe3bICXOAHOCTH AJIsl 36MHOH IUBIIIN3ALUH TIepe]l YTPo30i U3 KocMoca
Wik, UHBIMHU CJIOBAMH, Y HaC €CTh IIaHC 3allIUTUTDH ce651 OT CTOJIKHOBCHHUS C OITaCHBIMU
KOCMHYCCKHMHA O6'beKTaMI/I. CMOKeM JI MbI MM BOCIIOJIB30BAaThCS — JTO 3aBUCUT HE TOJILKO
OT YYCHBIX, HO 1 OT INOJIUTUKOB.

Ects emte onna 3amaya, cBs3aHHas ¢ OyyIIMM deraoBedecTBa. ACTEPOHIbI BCE Halle
paccMaTpHBarOTCs Kak MOTCHIUAIbHBIE HCTOYHUKH METaJlIa U IPyroro MUHEPaIbHOTO
ceipbs (Fe, Ni, Mg, Al, Si, H
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0, N, C, O u ap.) B OKOJI03eMHOM KOCMHUYECKOM TIPOCTPAHCTBE. 3HAUNTEIbHAS YacTh
acTEepOUIOB COAEPIKUT JIETyUHe BellecTBa (BOJOPO, a30T, YIIIEPO) B KOHIICHTPALUAX B
100 pa3 Oosnee BHICOKMX, YEM JIYHHOE BellecTBO. Kak MOKa3bIBaIOT JaHHbIE PaJapHbIX
HaOJIIOJICHUH, Cpeliy aCTePOHIOB UMEIOTCS OOBEKTHI YUCTO MeTayuindeckie. CUXoTa-
AJMHCKUH METEOPHT SABJIAETCS KOCBEHHBIM TOMY IOATBEpKIeHUEM. BelecTBo
ITOBEPXHOCTH aCTEPOHJIOB MOKET OBITH HCIIOIB30BAHO TAKXKE JII TEPMOSICPHON
9HEPreTUKH, HalpuMep T00bIUM TePMOSACPHOTO roprodero renuii-3. IpumepHo nsaras
YacTh aCTEPOMIOB HEPTreTHIECKN OoJiee TOCTIKUMA TSI KOCMUYECKHX allapaToB, YeM
Jlyna.

CoBepIIIeHHO 0YEBHUIHO, YTO O€3 pa3BUTHSI HAYKH U ITOTyYCHUS HOBBIX HAYYHBIX 3HAHHHA
HEBO3MOXXHO peIIaTh III00anbHbIe MPOoOIeMbl BEDKABAaHUS YelloBedecTBa. M omHa w3
HanOosnee QpyHIaMEHTATBHBIX HAYK — aCTPOHOMHUSI TaeT BO3MOXKHOCTh COXPaHUTh
nuBuIN3aIuio B COITHEUHOM CUCTEME B 00€CTIEYNTh €€ CYIECTBOBAHKE ChIPhEBBIMU
pecypcamu. AcTtepouHasi ONaCHOCTh CTOUT B PSIIy BAXKHEUITNX TI00aIbHBIX MpobieMm,
KOTOpbIe HEN30€KHO MPHUJIETCS peliaTh YeIOBEYeCTBY 00bEAMHEHHBIMY YCHUIIASIMHU
pasznuuHbIX cTpaH. CorlacHO HEKOTOPBIM OIIEHKaM, BOJIM3K 3eMIIH TPOJIETat0T OPOUTHI OT
MATUCOT JIO THICSIYM aCTEPOUIOB, UMEIOIINUX OOJIbIIE KHUIOMETPa B JUAMETPE, T. €. CIOCOOHBIX
CTaTh NPUIHHON TII00ATEHON KaTacTPO(BL.

[Noka e, HeCMOTps Ha TIIATEIBHBIC HCCIICJOBAHUS MAaJbIX IUIAHET, HAM U3BECTHO 00
actepouaax (M UX POJICTBEHHUKAX — KOMETaX) O4eHb Majio. HejaBHO yUeHbIe cuenanu
CEHCAIIMOHHOE OTKPBITHE. BONBIIMHCTBO aCTEPOUIOB, UMEIOIIHX 00JIee KIIOMETpa B
JMaMeTpe, CKOpee BCEro, He MOHOJIMTHBI, a COCTOSIT U3 HECKOJBKUX KyckoB! Takas
«IIOPUCTAST» CTPYKTYpa BHYIIACT HAJICKTy Ha OTHOCHUTEIBHYIO O€30MaCHOCTh UX MaJCHUS Ha
3emitio.

K m3yueHunro mpupo sl MajblX MJIAaHET MOAKITI0Yal0TCS UCKYCCTBEHHBIE CTyTHUKH. OIMH 13
HUX YCTaHOBHJI, YTO, HAIIPUMEP, acTepou] Ipoc Mo (HopMe HAIOMHUHAET JIOJAKY C y3KUM
HOCOM, IIMPOKOIT KOPMOi1 1 TITyOOKHNM KpaTepoM Ha BOrHyTo many6e. HecMoTps Ha
POMaHTHYECKOE UMS, «CBUIaHUE» Dpoca ¢ 3eMiIel MOKET 3aKOHUYUTHCS TTaY€BHO.
IToacuuTaHo, 9TO CYIIECTBYET ISITHIPOIICHTHAS BEPOATHOCTH KATaCTPO(PHUIECKOTO
CTOJIKHOBEHUS acTepona ¢ 3eMJyel, mpapjia, B ONrKaliid MULUTHOH JeT! MBI MOxeM



JIOBEPATH UCCIEOBATEISAM, KOTOPhIE MPOGECCHOHATHHO 3aHUMAIOTCS TIPOOIIEMOit
acTeponHol omacHocTH. HekoTopsie u3 aux, Hanpumep J. Momanc, skcnept JlaGoparopun
peaxtuBHOTO ABIKEHUS (CLA), cunTtaer: «B mpencrosimiee CToeTHe HU OAWH U3 H3BECTHBIX
aCTEepPOUJIOB HE OY/IET MPEICTABIATH YIPO3BI IS 3SMITNY.

B ConneuHo#i cucTeMe CyIIEeCTBYET eIlle OJIUH THIT aCTEPOUIOB, CIIOCOOHBIX
npubImKaTees kK opoure 3emin. Peus nuer 006 acteponax, OpOUTHI KOTOPBIX LEITUKOM
JIe)Kat B Ipejiesiax 3eMHOH opOuThl. VX 4acTo HMEHYIOT

X-acTepousaMmH.

[NomoOHBIe MasbIe TeIa TPYIHO OOHAPYKUTH, OCKOJIBKY OHH MOTYT HaOIIOIAaThCS
TOJIBKO B YTPEHHEE HIIH BeuepHee BpeMsi. K HIM OTHOCAT Bce acTepoubl, OpOUTHI
KOTOPBIX B HACTOSIIYIO 3TIOXY CONMKAIOTCS C OpOUTOH 3eMITH 10 PacCTOSHMUMA, MEHBIITIX
i paBHBIX 0,05 a. e. 1 abcoroTHAs 3BE3AHAS BENUYMHA KOTOPHIX HE TpeBbimaet 22,0
(cm. Taou. 2).

[puHaAISIKHOCT aCTEPOUIA K TUITY ATIOJUIOHA WM ATOHA HE O3HAYACT, YTO OpOUTa
actepouia 00s3aTeNILHO TIepecekaeT opouTy 3emiid. B OONBIIMHCTBE Cllyyacs mepecedcHue
HUMCECT MECTO TOJIBKO B IMPOCKIUHU Ha MIIOCKOCTh DKJIIMIITUKH, B IPOCTPAHCTBE Op6I/ITI)I JIMIIb
cKpenuBatoTcs. PeanpHoe nepeceueHue AByX OpOUT BO3MOXKHO TOTJa, KOT/Ia OpOuTa 3eMiu
MIPOXOJMT Yepe3 OJIMH WK 00a y3i1a opOHTHI Teja Ha sKxiunTuke. Eciau npu aTom 3emits u
TEJIO OKA3bIBAIOTCS HA CBOMX OPOUTaX OJJHOBPEMEHHO B HEMOCPEICTBEHHOH OJIM30CTH K Y31y,
TO MPOUCXOUT CTOJIKHOBEHHUE.

W3 rmaBHOTO mosica acCTepOUI0B 0OBEKTHI MOTYT O] BO3JACHCTBUEM CHJI BO3MYIIICHHS
BBIXBATBIBATHCS M BUIOU3MEHSITh CBOM MyTH. TaK U3 HEOMACHBIX U AaJIeKUX 00BEKTOB
POXIAOTCS ACTEPOUIBI, CIOCOOHBIC K YIPOXKAIOIIUM CTOJIKHOBEHHSIM C 3eMIICi.



Tabauua

Omxpoimore AC3
no cocmoAaxurw na 27 mapma 2003 z.

Tun Bceero M3 Hux 1loTen- N3 nux
OTKPBITO | 3aHYMepO- | LMANBHO | 3aHYMeEpO-
BAHO OrnacHble BAaHO

ATOH b 173 10 47 4

ATonnonuybi 1152 145 424 62

AMypubl 937 148 22

2

X-acrepoupbl 1 0 0 0

Bcero 2263 303 493

|
—

PE3OHAHC C IOIITUTEPOM

Oco0oe BIHsSHUE HA TIOBEICHUE TEIN B TTIABHOM II05ICE ACTEPOUIOB OKa3bIBAIOT PE30OHAHCHEIE
COOTHOIIICHUS MEXTy JBIDKEHUSMH acTeponnoB u lOmutepa. B obmactu mexnmy 2,1-3,3 a. e.
UM COOTBETCTBYIOT JIFOKHA — OoJiee WM MeHee OOIINPHBIe TPOCTPAHCTBA, T/Ie MaJlble
IUTAaHETHI COBCEM OTCYTCTBYIOT WIIM TNIOTHOCTB MX paclpeieIeHus ropa3ao Himke. Bonmmsn
ATOTO pe30HaHCa IKCIECHTPUCHTETHI OPOUT ACTEPOUIOB CHCTEMATHICCKH YBEITHUUBAIOTCS,
BCJICJICTBHE Y€T0 aCTEPOU/IbI MPHOOPETAIOT BO3MOKHOCTD COMIKATHCS C BHYTPEHHUMU
IUTAaHETaMH U BhITagaTh Ha CoHIIE.

Kak 651710 mokasano Yucaomom (Wisdom, 1982, 1983) npu uccienoBanuu pe3oHaHca ¢
IOnurepom, acTepoubl, MOMaAal0NIME B 30HY Xa0Ca, UCIBITHIBAIOT HEPETYIISIPHBIE KOJIeOaHHs
SKCIIEHTPUCHUTETA, AMILTUTY/Ia KOTOPBIX MOXKeET JocTurath 0,4 Ha XapaKkTepHBIX BpeMeHaxX OT
HECKOJIBKUX JIECSTKOB JI0 HECKOJIBKHUX COT THICSY JIET. B pe3ynbrare n3-3a yMeHbIICHUS
MIEPUreIbHOI0 PACCTOSIHUS B TIEPUO/IbI, KOT/1a SKCLIEHTPUCUTET HAXOAUTCS B OKPECTHOCTH
MaKCHUMAaJIbHBIX 3HAYCHUH, aCTepOn]] MPHOOPETaeT BOSMOXKHOCTH TIepecekaTs opouTy Mapca.
[Mon BusHUEM BO3MYIICHUH, HCIBITBIBAEMBIX ACTEPOUIOM IIPH COMMKEHUIX ¢ Mapcom, oH
MOJKET IepeMeIIaThCs U3 OJTHOW 30HEI Xaoca B Jpyryro. B utore acrepona npuodperaet
BO3MOKHOCTh CONMIKAThCS ¢ 3emiieii, BeHepoll u naxke Boinagath Ha COJHIIE, €CIIH €ro
MepUreIbHOE PACCTOSTHIE OKa3bIBACTCSl MEHBIIIE PAINyca MOCIICTHETO.

3HaYNUTENbHBIE BO3MYIICHUA B IBUKCHUN MAJIBIX TNIAHET CBA3AaHbI TAKXKE C
PE30HAHCHBIMU COOTHOIIECHUAMMN MEKTY CKOPOCTAMU ABUKCHUA IEPUTCITNEB U Y3JI0OB UX



OpOHT M CKOPOCTAMH JIBWKCHUS TICPUTEIIHEB U Y3JI0B OPOUT BOMYIIAIOMINX ITAHET. JTO
TaK Ha3bIBaeMbIC

BEKOBBIC PE30HAHCHI.

BekoBbIe pe30HAHCH TaKXKe MIPUYACTHBI K TIEPeOPOCY BEIIECTBA U3 MOSICa aCTEPOUIOB B
00J1aCcTh BHYTPCHHHX ILJIAHET.

Cpennee BpeMsi, KOTOpoe TpeOyeTcs I IPEeBpaIleHNs aCTepOnia Ha KBa3UKPYroBoi opOuTe
B aCTepOuI, IepeceKaroIuii opouTy 3emitu, coctariset Bcero okoio 0,5 muH ner. B 80 %
cilyyaeB pa3BUTHE COOBITHI 3aKaHYMBAETCs BhINageHneM acrepornsa Ha Comnnue, B 12 %
CIIydaeB — BBIOPOCOM acTepona Ha THIEPOOINIecKyIo OpOUTY B pe3ynbTaTe COMMKEHUS C
IUTaHEeTaMH, B ocoOeHHoCcTH ¢ fOmurepom, u Tonbko mpumMepHo B 1 % cimydaeB —
CTOJIKHOBEHHUEM C 3eMIreii.

BekoBoii pe3oHaHC sBIAETCA HanboJiee aKTHBHBIM ITOCTaBIMKOM aCTEPOUIHOTO MaTepHana B
30HY BHYTPEHHUX Iu1aHeT. CnenyromuM 1o 3QQeKTHBHOCTH sABisteTcs pe3onanc 3/1 (2,52 a.
e.), 3aTeM pe3oHaHc 5/2 (2,82 a. e.). [TomrMo mepedrncIeHHBIX Hanboiee MOIIHBIX
PE30HAHCOB B M0SCE aCTEPOMIOB IPUCYTCTBYET MHOXKECTBO JAPYTHX PE3OHAHCOB,
OKa3bIBAIOLIMX MEHEE CYLIECTBEHHOE, HO 3aMETHOE BIMSHHE Ha JIBU)KEHHE TEl.

BJIMKANIIEE BYIVILEE

MsI yxe roBopmid, 9To B 2014 1. 3eMITto MOXET OPa3uTh JOBOIBHO O0IbIIoi acteponn. OH
B 10 pa3 MeHbIIIE TOT0, KOTOPBIH MPEIIOI0KUTEIEHO CTAI IPUINHON THOEIN ANHO3aBPOB
65 MJIH JIeT Ha3aJ, HO BIIOJIHE MOXET YHHYTOXKHTh BCE )KMBOE HA OJHOM M3 KOHTHHEHTOB.
AcTeponni, KOTOpHIi MMOTEHINAIBFHO MOKET Pa3pyIIUTh, 110 KpalfHel Mepe, OANH n3
KOHTHUHEHTOB, €CIIH €r0 MyTh NEPEecedyeTcs ¢ 3eMHON OPOUTOM, MOTY4HII KOJIOBOE
ob6o3nauenne 2003 QQ 47.

VYuensle yHuBepcuTeToB CTpaTuKiIaiia u I'na3ro Hauanu KOMIBIOTEPHOE MOJICIUPOBAHHE
HM3MEHEHHUS TPAeKTOPHH ABIDKEHHS aCTEPOUIIOB, IBHKYIIMXCS IO HAPABJICHUIO K 3eMIIe.

C npexynpexeHreM O MOTEHIMAIbHOI OMTACHOCTH CTOJKHOBEHHUS BBICTYITHIIO
IocynapcTBeHHOE areHTCTBO BenmMkoOpuTaHuy 1Mo U3y4EeHHUIO OJIMIKHET0 KOCMOca B CEHTI0pe
2004 r. B coolmennn cka3aHo, YTO aMEPUKAHCKHE aCTPOHOMBI OTCIICIMIH TPASKTOPHIO
acrepona Anogpuc quamerpoM 390 MeTpoB, KOTOPHIH MOXKET mopa3uTh 3emitto. C 3Toro
MOMEHTA TPAaeKTOPHUIO acTepOm ia B3sUTH o] Habmroaenne. OH U caM 1o ce0e MpeICTaBIsIeT
HEMaITbId HHTEPEC, €CIIH yYeCTh 0UCHb BEICOKYIO CKOPOCTh ABIKeHHS (0koio 35 km/c). B
eruneTckoi Mudonornu Anoduc (Anomn) — AyX 371a ¥ pa3pyLIeHHs, IEMOH, CTPEMSIIIIIACS
MIOTPY3UTHh MUP B BEUHYIO ThbMY. [loxos11iee nMsi, CAUTAIOT aCTPOHOMBI, [UISl YTPO3BI,
Muareiics Kk 3emiie U3 KocMoca.

ITo ouenke HACA, ot cronkHOBeHus1 3emiiu ¢ ATorucoM, KOTOpoe ¢ HeOOIbIION
BEPOATHOCTHIO MOXKET NMpou30iTu B 2036 r., Beigenutcs B 100 TIcSY pa3 GoJbIIe SHEPTHH,
4yeM IpH SAepHOM B3pbiBe B Xupocume. [los HenocpencTBeHHOE IeUCTBUE YIapHOUN BOJIHBI
MOTAAYT THICAYH KBaJPAaTHBIX KIJIOMETPOB, a HA OCTANBHYIO 3eMJI0 OyIeT BO3eicTBOBATh
IBLTH, BEIOPOIIIEHHAs B aTMOCHEpY.

MosxeT nokasatbes, yTo 20 JIeT, OCTaloIuecs 10 BEPOSITHOIO CTOJIKHOBEHUS!, — OOJBIION
cpok. Ho Ha xondepenun, cocrossueiicst B 2005 r., npesuaent Spaceguard Foundation
Amnpnpea Kapysu 3asB1u1, 4TO IpaBUTENLCTBA JIOJDKHBI IPUHATE PEIICHNE ceifuac, 4ToObl 1aTh
YUYEHBIM BpeMsI HOATOTOBUTHCS K CMSITUEHUIO ynapa. Acrepouy Anoduc MpucBOCHO YEThIpe
6ama no 10-6amnbHoi mKane ToprHO, IO KOTOPO M3MEpSIETCs yrpo3a CO CTOPOHBI
00BeKTOB, cOmmKaromuxcs ¢ 3emiei. Jlecars 6aIoB 03HaYaeT HEMUHYEMOE CTOJIKHOBEHHE,
crmoco0OHOe BEI3BaTh TI00anbHy0 Katactpody. B cirydae ¢ Anoducom 310 camblii BBICOKUIT
0aJu1, IPICBOSHHBIHN acCTEPOUIY 3a BCIO HCTOPHIO UX M3ydeHUs. BeposTHOCTH ero
cronkHOBeHUs ¢ 3emieit — 1:37. Ho B cpene ydeHbIX pa3pa3uiiich CIIOPHI 10 TIOBOY
TParuuecKoro CIeHapHs.

Anan @urtricnMMoHce, actpoHoM u3 Koponesckoro yausepcurera B bendacre, ckazan:
«Korzaa on npubnmsurcs k Ham 13 anpesnst 2029 r., 3eMIIst OTTOJIKHET €0 M U3MEHHUT €T0



opbuty. EcTs HEOOBIIAst BEPOSITHOCTH TOTO, YTO, €CIIN OH MIPOUIET Yepe3 ONPEIEICHHYIO
TOYKY B IPOCTPAHCTBE, TaK HA3bIBAEMYIO «3aMOYHYIO CKBAKHHY», IPUTHKCHUE 3EMIIN
N3MEHUT MOJIOXKEHHE JIEJT U, KOTIa OH OISTh BepHETCs B 2036 T., OH CTOJIKHETCS ¢ HAMUY.
BepositHoCTB TOTO, 4TO Anodrc MpoiineT yepes «3aMOYHYI0 CKBRKUHY», JUIHHA KOTOpoit 600
METpPOB, cocTaBisieT 1:5,5 Toic.

Hu oxno npenioxeHue no 3amyre 3eMIM 0T TPO3HOTO MyTeniecTBeHHUKa CoTHeUHOH
CHUCTEMBI HE OCTAeTCsI HEPACCMOTPEHHBIM, JJake TaKhe MOTCHIIMANbHO OIACHBIE /I, KaK
aTOMHBIE KOCMHYecKue Kopabiu. «[IpernMyIiecTBo B TOM, 4YTO aTOMHBIN JIBUTaTEIb — 3TO
GoubInast sHeprust, — orMeTmi1 durucuMMonc. — HexocraTok B TOM, 4TO y Hac ero noka
HeT. [Ipy 3TOM CyIecTBYIOT KOCMHYECKUE KOPaOiy, TBUraTeIN KOTOPBIX HCHONB3YIOT
IEKTpUUECKyIo 3Hepruio COIHIA, 1 MOXKHO C OOJIBIION HOJICH yBEPEHHOCTH TOBOPHTH, ITO
9Ta TEXHOJOTHS Y PEKTHBHAY.

Bornbiie Bcero CTOPOHHUKOB Y CaMOTO IIPOCTOTO CIIOC00a — yIApPHUTh 1O ACTEPOHIY
KOCMHYECKHM KOpadJieM U H3MEHHUTh TPaeKTOpuio ero asikeHns. EKA nmanupyer ucnsITath
3TOT METOJ B X0/¢ 3kcneaunuu «/lon Kuxor», korma k acteponay MOIIIIOT ABA CITyTHHUKA.
OpuH u3 HUX, «M1anero», CTOJIKHETCS C aCTEPOHIOM Ha OOJIBILIONH CKOPOCTH, a BTOPOIA,
«CaHu0», U3MEPHUT U3MEHEHUE OpOUTHI 00beKTa. PelieHre 0 KOHCTPYKIMU 3THX CIIYTHHKOB
OyneT npuHATO B OnMKaiiiie Mecspbl, a 3aIyCcK IpeaIonaraeTcs OCyIIeCTBUTh B OyIylieM
JIECATUIICTHH.

Wneeii, He Haxod1LEeN MOAAEPKKH Y aCTPOHOMOB, SIBJIIE€TCS B3pbIB. «Eciu nponssecTu
B3pBIB PSJIOM C 00BEKTOM, MOYKHO ITOJIYYHUTh ONACHOCTH YAapa HECKOJIbKHMHU 00JIOMKaMHU, a
HE OJTHUM, YBEJIMYHB IUIONIAb TOPAKECHUS», — cUUTaeT OUTICUMMOHC.

Ecnu Ha coBpeMeHHOM 3Tare HaOIoAeHUH OpOHTa U MapaMeTpsl acTepouia He OyayT
JOCKOHAJIbHO M3y4YCHBI, TO HA HEKOTOPOE BPEMs OH CTAHET HEJIOCTYIIEH Ha3eMHBIM
HaOmoneHusM. Tonbko B 2013 T. MoSBATCS HOBBIE BO3MOXHOCTH TSI aCTPOHOMHYECKHX
pacueToB. «B 2013 r. MokeT OBITh IPUHSTO PEIICHHE MPOJ0IDKATH MACIITA0HYIO PaboTy IO
CMSATYCHMIO yllapa, HO Ha4aTh IUNIAHMPOBAHUE MBI IOJIKHBI PaHbIIIe)», — TOBOPUT
@urncummonc. B 2029 r. acTpoHOMBI y3HAIOT HaBEepHsIKa, OyIeT I Anoguc NpeiCTaBIsTh
yrpo3y u B 2036 r. Ecniu HauxyAmui crieHapuii okaxkeTcs mpasaoi, a 3eMist He OyJIeT K HeMy
TOTOBA, MOXET OKa3aThCs CIUIIKOM ITO3/IHO.

ACTPOHOMBI HE HCKITIOUAIOT, YTO 3eMJISI MOXKET CTOJNKHYThCS ¢ 800-METPOBBIM acTepOUI0M
yxke 21 utons 2008 r. Kak coobmiaer New Scientist, HeGecHoe Teno o] HazBanuem 2006
HZ51 6B110 OTKPHITO B KOHIIE aIlpedis, a IOCIEAYIONIHE PacueThl BBIIBIIH 165 BO3MOKHBIX
JIaT ero CONPUKOCHOBEHU ¢ 3emiieil. BeposTHOCT KaTtacTpodbl MOKa OLICHUBAIOT OJJHOH
HIECTUMWUTMOHHOM, OZTHAKO IM(pa MOKET MEHSTHCS 110 MEpe YyTOUHEHHS TPACKTOPHH.
YdeHble 0TMEYAroT, YTO IIPU 3TOM acTEPOUJI OCTAETCS CAMBIM KPYITHBIM B CITMCKE OTIACHBIX
OKOJIO3eMHBIX 00BeKTOB, cocTaBmsieMoM HACA. Kpome Toro, ABYXJIETHHIA CPOK, OCTABIITHIACS
710 COJIMKEHMS, NCKITIOYAaeT KOPPEKTUPOBKY OpPONTHI M3BECTHBIMU cpezicTBaMu. [1o ciioBam
cotpyaaukoB ®onna-B612 (Ha3BaHHOTO Tak B YECTh acTEpPOMAA, yIOMIHYTOro CeHT-
Ok3ronepH B «MaJeHbKOM NMPHUHIIE)» U 3aHUMAIOIIETOCs OTCIEKHBAHUEM OMACHBIX HEOECHBIX
Tel), HOA00HBIE MEpPhI TPEOYIOT IECATHUIIETHH.

Jlns cpaBHEeHHS: maHCOB Bpe3aTbes B 3emutto y 400-meTpoBoro actepouna 99942 Anoduc,
otkpbIToro B 2004 r., 1o kpaiineii Mepe, B Thics4y pa3 6osbiie. Ho, mockomnbky 1o
0’KHJITaEMOT0 CTOJIKHOBEHHS Bee emle octaercs Ooiee 30 JeT, aCTpOHOMBI TOBOPAT, UTO
MOBIIUSATH HA €0 TPAGKTOPHIO HE COCTABUT Tpyaa. CoriacHo pacueTam, BCTpeUa ¢ KPYIHbIM
acTepoOUI0M MOXKET KaueCTBEHHO U3MEHUTh KIMMAT Ha Bceil Teppuropun 3eman. Eciu
MECTOM TIOTIaJIaHusI CTAHET OKEaH, 3TO BBI30BET IIyHaMH U BHIOPOC MHUJUINAPA0OB TOHH
BOJITHOTO Napa B atMoc(epy. B mpoTHBHOM citydae B BO3IyX MOIHUMETCS IbLIb, KOTOPast
3aTPYAHUT JOCTYI COJHEUYHBIX JIydel K MOBEpXHOCTH IutaHeThl. [1o onHOM U3 runores,
mo1o0HOe coOBITHE 65 MITH JIeT Ha3a/l MPUBEIIO K BRIMHUPAHHUIO THHO3aBPOB.

BriostHe BEpOSATHO, YTO CUTHAJIBI TPEBOTH HMOAOOHOTO pojJia CTAHyT 3BY4aTh B OyaymiemM
ropaszo yamie. Bens B paciopsyKeHNN YIEHBIX MOSBATCS 00Jiee COBEPIICHHBIE HHCTPYMEHTEHI,
KOTOPBIE MTO3BOJIAT 0OHAPYKUBATh BCE OOJIBIIIEE YHCIIO ACTEPOHIOB B HETIOCPEICTBEHHON
6mu3octu ot 3emuu. U ecni omacHOCTE OyAeT peanbHOH, Yepe3 YeTBEPTh CTOIECTHS
YeJI0BEYECTBO HABEPHSAKA CyMeeT BEIOPAaTh HAMITYUIINI CITI0COO OTKIIOHATH OIIACHBIE
KOCMHMYECKHE Tella ¥ TUKBUAUPOBATh YTPO3y U3 KOCMOCA.



HACA Oyner ciiequTh 3a ONaCHBIMH aCTePOUTaAMH

B mporpammy HaOIIOASHMS 32 OKOJIIO3EMHBIM ITPOCTpaHCcTBOM criermannctsl HACA
BKJIFOUMJI MOHUTOPHHT JTFOOBIX KOCMHUUYECKHX TEJl TUaMeTpoM OoJiee KHIIOMETpa,
KOTOPBIC MOTYT AOCTHYb 3emitu. VccnenoBanus opunuaibHo Hadamuch B 1998 r. u x
HACTOSIIEMY BpeMeHHu oOHapyxeHo 6osee 700 00bekToB u3 1100 mpeamonaraeMbix—
noutu 70

%.

Taxum o6paszom, k 2008 r. HACA muanupyet 3aBepIIUTh IPOrpaMMy, 3asiBHIT
npencraButens areHrerBa Jlnan-mu JxoucoH (Lindley Johnson).

«HecMOoTps Ha TO YTO B 3TOM BEKE BEPOSITHOCTH MaJICHNA Ha 3€MITI0 METEOPHUTA KpyITHEES
TyHrycckoro HUYTOXHO MaJia, HEOOXOANMO OBITh BO BCEOPYKUH, TIOTOMY KaK ITOCIEICTBHUS
TaKOTO CTOJIKHOBEHHS MOTYT OBITh KaTacTpopuuecKuMm», — roBoput Maiiki ['puddun
(Michael Griffin), pykoBogurens onHON 13 mabopaTopuii YHHBepcuteTa [)xoHCca —
XomnkuHca. Ha Bonpoc: «Koraa xaate ctonkHoBeHus?» — Jlunanu Jxoncon otetui: «[lpu
HBIHELITHEM YPOBHE HAIIMX 3HAHUIT 3TO MOXKET CIYYHUThCS KaK Ha CIEIYIOIIei Heyene, TaK 1
Ha JIF000H pyroil Hejiene B OJIMKANUIINE THICSUCTCTH.

ACTpPOHOMBI CITIOCOOHBI 3apaHee BBISIBUTH M OTCIIEAUTD JII000H U3 acTEpOUIOB,
MIPECTABILIIOINX TaKy0 oMacHOCTh. Criefyromas 3a1a4a — 3TO MOMCK MEHBIIUX IO
pa3mMepaM KOCMHYECKUX 00BEKTOB, KOTOPBIE MOTYT YHHYTOXKHTh, K IPUMEPY, OOJBIION
ropox. Eciu 6yner oOHapy»keH MOTeHIMAIBHO OIACHBIH AJIs1 3EMIIN acTepOou, oTpedyeTcs
oxouto 30 siet, YTOOBI cAeNaTh YTO-TO JUIA IPEeIOTBpaIneHus KaTacTpodsl. [Ipu 3Tom
OCHOBHOH YIOp ZAenaeTcsl Ha pa3pabOTKy HOBBIX MOIIHBIX JBUTATEICH, yCTaHOBICHHBIX Ha
KOCMHUYECKHX KOpaOIsiX, KOTOpBIE JIeT uepe3 20 CMOTYT OTKJIOHATH C TPACKTOPHUHU
KOCMHYECKHE OOBEKTHI JUaMETPOM [0 KHJIOMETpa. VIcronp30BaHue SAESPHBIX 3aps0B
Hed(h(HEKTHBHO, TaK KaK OCKOJIKM B30OPBAHHOTO aCTEPOH/Ia Yepe3 HEKOTOPOE BPEMSI MOTYT
CHOBa COOPaThCsI BMECTE.

BHe3anHoe nosiBeHne KOMET, UMEIOIINX AU TENIbHBIA epHO 00pallieHUs] U 00BIYHO
MPEBBIIAIOIIUX 110 pa3Mepy U CKOPOCTH aCTEPOHIbI, PEICTABIIET elle OOJbIIYI0
yrpo3y Juis Haiiel mianeThl. [10100HbIe 00BEKTHI 0OBIYHO HE 3aMEYaroT JI0 TeX Iop,
MI0Ka OHM He 3acBeTsATcs BOMM3K opOutel HOnmrepa. M3BecTHO, 4TO B MOsice acTepOUI0B
BCE KPYITHbIE aCTEPOUIbI BBISABICHBI 1 BEPOSITHOCTD CTOJKHOBEHHS C HUIMHU
npexackazyema. OmacHbl Te KOCMUYECKHE 00BEKTHI, KOTOPBIE HAXOIATCS BAAIN — B
obmake OopTa.

OHun MOTYT BO3HUKATh HEOXKHJIAHHO, ¥ TOUYHBIX CBEJICHUH O YaCTOTE MX IOSIBICHUS U
pa3mepax HeT. Takum oObekTOM OblTa KoMeTa Lllymetikepa — JleBu 9, ynaBmas Ha
IOnurep B 1994 1.

CymecTBYIOT TUIIOTE3BI O TOM, YTO CTOJIKHOBEHHE C THTAHTCKUM acCTEPOUIOM MPHUBETIO K
TOMY, YTO OT 3eMJIM OTOPBAJICS OCKOJIOK, U3 KOTOporo odpaszoBainack JIyHa, a B MecTe
CTOJIKHOBEHUS BO3HUK TUXUN OKEeaH.

VYrpo3a u3 rmyoun BeenenHoi

B nocneiHee Bpemst 1o paano, TEIEBUICHHIO U B Ta3eTax BCE Yallle MOSBISIOTCS COOOIEHNUS
0 MpUOIIKAIOIMIKXCS K 3eMiIe acTepouax. ITO He 03HAYAET, YTO MX CTAJIO0 3HAYUTEILHO
Goubine, yeM pansblue. [Ipocto coBpeMeHHast HaOmoqaTeNIbHas TEXHUKA IT03BOJISIET HAaM
YBHIETH Jla’ke HEOOJIbIINE KHWIOMETPOBbIE OOBEKTHI HA 3HAYNTEIIHLHOM PACCTOSTHHUH.

W3 XpoHUKH COOBITHIA.

B mae 1996 1.



actepoun auamerpom 500 M mposteren Bcero B 450 ThIC. KM OT 3eMJTH, a IECTh CYTOK
CIYCTs €Il OJIMH MOy TOPAKHIOMETPOBBII «FOCThY» MPUOIM3HUIICS Ha PACCTOSHHE 3 MITH
KM.

B mapre 2001 r.

actepous 1950 DA, otkpsIThlil emte B 1950 r., mponeren Ha pacCTOSHUU 7,8 MIIH KM OT
3emin. beut usmeper ero nuamerp — 1,2 xunnoMerpa. Paccunras mapamerpsl ero
OpOUTHI, aMEpHKaHCKHE aCTPOHOMBI OITyOJIMKOBAJIN JaHHBIE B Iipecce. [1o ux MHeHuIo, B
cy06oTHHI neHp 16 MapTa 2880 T. 3TOT acTEPOHIT MOKET CTOJIKHYTHCS ¢ 3emieil. Ha
CETOJHAIIHUH AEHb TOYHOCTh PACUETOB TAKOBA, YTO ACTPOHOMBI 3HAIOT JaXKe AEHb
HEJIENH, B KOTOPBIA CONMMKEHNE CTaHET MakCUMabHBIM. Ho He cTonT cOpachIBaTh co
CYETOB Pa3INYHbIC IPUPOIHBIC N3MEHEHHS, KOTOPHIE 3@ CTOJIb MPOJAOJKUTEIbHBINA
MIPOMEXYTOK BPEMEHH MOTYT Ipon30iTH B COTHEUHOU CHCTEME. YUEHBIM XOPOIIO
H3BECTHO, YTO TOYHO BBIYUCIUTH OPOHUTY acTEpOHIA KpaiHe CIIOKHO N3-3a
HEOPCABUACHHBIX BO3}1€I710TBI/II71 Ha HET'0 CO CTOPOHLBI APYTUX He6eCHLIX TCII.

B nauane 2002 r.
Mansiif actepoun 2001 YBS auamerpom 300 MeTpoB IponeTes Ha pacCTOSHUH, B 1Ba
pasa npeBBIIAIOIIEM PACCTOSIHUE OT 3eMiTH 10 JIyHBI.

8 mapta 2002 r.

Mauas radera 2002 EM7 50 MeTpoB B muaMeTpe IpuOTU3MIACh K 3eMIle Ha PAcCTOSHUE
460 TpIc. kM. OHa npuIIIa K HaM co cTopoHbl CoJHIA, T03TOMY He OblIa BUIHA.
3aMeTUIIN €€ TOJIBKO CITyCTsl HECKOJIBKO JHEH Mocie TOro, Kak OHa MpoJieTesia MUMO
3eMn.

Mup obiieTena ceHcallMOHHasE BECTh 0 ToM, uto 1 deBpais 2019 r. actepoun 2002 NT7
JIHaMeTpoM Oojiee 2 KM MOXKET CTOJIKHYTHCS ¢ 3eMiIel. Y TOUHHUB IapaMeTphl OpOHTHL,
ydeHbIe COOONIHIIN, UTO ceifdac Hallel miaHeTe acTepoua He omaceH, Ho 1 despans 2060 T.
3TOT OOBEKT CHOBA MOSIBUTCSI B OKPECTHOCTSX 3€MIIM X MOXKET CTAaTh JOCTATOYHO ONACHBIM.
YyacTiimch «BU3NTH MAJIBIX IIJIAHET B OKPECTHOCTH 3eMitd. Tak, AIOJUIOH NpUOIH3MIICS K
HaM Ha paccTosiHue B 11 MJIH KM, a CIIyCTsl HECKOJIBKO JIET AJJOHUC NoJoIIeN Ha 1,5 MITH KM.
3arem ['epmec mpormen Ha paccTossHIH Beero 800 THIC. KM (pacCTOSHUE MEXITy 3eMilei u
JlyHoii cocraBisieT mopsiaka 400 TeIC. KM).

MHorHe CienuaIucTsl B 001aCTH KOCMUYIECKUX MCCIIEA0BaHMUH M0J1araloT, YT0 3eMJISTHE He
BIIpaBe MpeHeOperaTh yrpo30il KOCMHUYECKUX CTONKHOBEHUNH. COOOIIEHNS O HOBBIX
acTepouzax, IPOXOASIINX CPABHUTEIBHO HEAJIEKO OT 3eMJiIH, OyIyT MOSBISATHCS B IIpecce U
BIIPE/ib, HO ATO HE MpEeBECTHE THOENN MUpa, & 00bIYHAs )KN3Hb Halei COTHEYHOW CHCTEMBI.
Uto MbI 3HaeM 0 HEOECHBIX TeJlaX, HECYIINX MOTeHINAIbHYI0 yrpo3y? Kto oHu,
TAMHCTBEHHBIE U TPO3HbIC IPHUILEIbIIBI U3 TI1yOuH BeeneHHoi? ACTepouisl — 3TO TBEp/ble
KaMEHHUCThIe HeOeCHBIE Tella, KOTOPBIE, OA00HO IIIaHeTaM, JIBHXKYTCS TI0 OKOJIOCOTHEYHBIM
IUIMNTHYECKUM OpOUTaM, HO UIMEIOT MEHBIIINE pa3Mepbl, a TOTOMY HX €IlIe Ha3bIBaIOT
MaJbIMU TUTaHeTaMu. VX AnaMeTpbl — OT HECKOJIbKUX JecATKOB MeTpoB A0 1000 kM. Camblit
kpynHblit acrepoun — Llepepa umeet quamerp 1003 kM.

Tepmun

acTepoun

(3Be3momno100HkII) BBeZieH aHTruickuM acTpoHoMoM X VIII B. Ymesamowm ['epmienem
JUTS XapaKTePUCTUKH BHEITHETO BUAA ATHX OOBEKTOB MPH HAOIIOIEHIH B TEJIECKOIL.
Pa3niuuTh BHAMMEBIE JUCKH Jajke Y CAMbIX OOJIBIINX acCTEPOHUI0B HEBO3MOXKHO, M OHI
BBINVIIAT KaK CUSIOLIUE B HOUM 3BE3/bl, XOTS, KaK U APYTUe IUIAHEThI, HUYEro HE
H3ITy4aloT, a JTUIIb OTPaXKatoT COJHEYHBIN CBET.



Hcropust OTKpBITHS IEPBOTO acTeponia odeHb HeoObraHa. B konme XVIII B. acTpoHOMBI
3aHMMAJINCh IOMCKOM IITaHEeTHI Mexkay Mapcom u Omurepom. Ha ee cymecTtBoBanue
YKa3bIBaJId MHOTHE oOcToATenbecTBa. B HOBOrOAHIO HOYB | stHBaps 1801 r. uranesHCKUi
actporom JI3y3enme [Inannu paboran Ha obcepBaropuu ocTpoBa CHIMIINS — OH PEII
TaKUM HEOOBIYHBIM 00pa3oM OTIPa3THOBAaTh HACTYIUIEHHE HOBOro roza. M kocmoc
MIpEenoHeC HEYyTOMUMOMY aCTPOHOMY CKa30UHBIN MOJAPOK.

B co3se3auu biauzuenos [Iuanim 3aMeTnin 38€3104Ky IPUMEPHO CEABMOM 3BE3AHOU
BenuuuHbl. Takue ciaadble 3Be3I6I MOKHO BHUIETH TOJIBKO B TEIECKOIL. 3BE3J0UKA HE
ObUTa OTMEUYeHa B 3BE3IHBIX aTiacax. [[poHabmogaB 3a Hell HECKOIBKO HOYEH, aCTPOHOM
YCTaHOBWJI, YTO OHA IIEPEMEIIAeTCs] OTHOCUTEIBHO JPYTUX 3BE3/, T. €. BEIeT ce0s Kak
wraneTa. JlanpHemre HaOMoIeHHS TO3BOJIMIIN BEIYUCIATE OPOUTY 0OHAPYKEHHOTO
tenma. Opbura pacnonaranack Mexxy Mapcom u FOmmurepom. UyTh 1o3ske OBIITH OTKPHITHI
U Apyrue

3BE310II0J00HEBIE

00BEKTBl — aCTEPOHIbI.

BHauasie acTpoHOMBI pyKOBOZICTBOBaINCH MU]oIIorHel npu noabope uMeH. Ho ceituac
U3BECTHO O'POMHOE KOJIMYECTBO aCTEPOHOB — OKOJIO 40 ThICSY, M KAXIBIH roj
OTKPBIBAIOTCS HOBBIC. HOSTOMy CBOU MMECHa aCTCPOUbI IMOJYYaIOT B YECTh 3HAMCHUTBIX
JIIOJIEH TIIAaHETHI, 1aXKe CTpaH, yupexaeHuid. B HosOpe 1980 r. B JloBemnoBckoit
obcepBaropuu ropoaa ®uarcrpadd amepukaHCKUM ydeHbIM DnBapaoM boyamiom Obina
OTKpHITa Majas ianeTa. Eif mpucBommn Homep u mMs — 10686 Kharkivuniver. Jloktop
OnBapn boysmn — onuH 13 Hanbosee N3BECTHRIX CIICIMANINCTOB M0 H3YYEHHIO aCTEPOHIOB.
Ou otkpbun 560 acreponnoB. Takoe Ha3BaHKE JUIS OZHOTO M3 OTKPBITHIX KOCMHYECKUX TEI OH
1o700paj B 4eCTh XapbKOBCKHX aCTPOHOMOB, aKTHBHO HU3YYalOIINX MaJIbIe TIJIAHETHI.
BesyciioBHO, MHOTHE pabOThI YUEHBIX MMOCBSIICHBI MPOOJIEME CTOJKHOBEHHUS C
«KOCMHUYECKHMH TOCTSIMIY. B mocnennee necstuietTiue B 0K0J03eMHOiT aTMochepe ObL1o
3apErUCTPUPOBAHO CrOpPaHUE JIECATKA Tell, pa3Mepbl KOTOphIX KoiebmoTes ot 10 1o 40 m.
KoneuHo, coObITHsI, T0100HbBIE Ma/ieHNI0 TyHI'YCCKOTO METEOPHTA, BO3MOKHBI JIMLIb Pa3 B
100-300 sier. OHaKO B COBPEMEHHOM IEPEHACEIICHHOM MHPE C BHICOKOH KOHIIEHTpAaIen
OTIaCHBIX MPOMBIIIJIICHHBIX 00BEKTOB OHHU MOTYT IPUBECTU K rubenu JACCATKOB MUJIJIMOHOB
YeJIOBEK ¥ HAHECTH MaTEepHANIBHBIH yIiepO, COIOCTaBUMBIN C BAJIOBBIM HAIIMOHAJIbHBIM
MIPOJyKTOM HanboJjiee pa3BUTHIX CTPaH.

VYuactusmuecs: paxTsl COMMKEHUS 3EMIIN ¢ MEIKMMH KOCMUYECKUMH TEJIaMH TPEBOXKAT
yueHbIX. Benp amst rnobanpHOM KaTacTpo(bl 10CTAaTOYHO METEOPHUTA pa3MepoM | KM B
NonepevyHukKe. Y gap actepoua quameTpom nopsiaka 100 METpoB 0 MOBEPXHOCTH 3€MITU
YHHYTOXHT Bce B paguyce 1o 1000 kM oT MecTa naeHus], HoXkKaphbl OXBaTAT OOIMINpPHBIE
Tepputopun. B armocgepy OyaeT BEIOPOIIEHO OrPOMHOE KOJIMUYESCTBO MEIlIa U MbLIH,
KOTOPBIE CMOT'YT OCECTh TOJILKO Yepe3 HeCKOJIbKO JieT. ClieHapuii MOCIIe/ICTBUIA yxkKe HE pa3
JIOBOJIMIIH 110 cBesieHus oeld. COTHEYHBIE JIyYl HE CMOTYT HPOOHUTHCS K HOBEPXHOCTH
TJIaHETBI, U PE3KOEC MOXOJIOJaHUC HOFy6I/IT MHOTHE BUJIbI paCTCHI/If/'I " )KUBOTHBIX,
IIPEKpaTUTCA (bOTOCI/IHTCS. A KorjJa, HaKOHCI, IMbIJIb OCAAET U HUPKYJISIUA BO3AyXa
BOCCTaHOBHTCS, YBEJIIMUCHNE KOJINIECTBA YTIIIEKHCIIOTO T'a3a B aTMOC(epe BBI30BET
NIapHUKOBBIH 3 dekT. TemnepaTypa B OKOJIO3EMHOM CJIO€ MOBBICUTCS, HAUHETCS TasTHHE
TIOJIIPHBIX JIBJIOB — M O0JIbIIAst 4acTh CyIn OyJeT 3aTomuieHa. B noBepuienue 6ex
HapyIIUTCS MarHUTHOE 1oj1e 3eMIIH, U3MEHUTCS TMHAMHUKA TEKTOHUYECKUX TPOIECCOB,
BO3PACTET AKTHBHOCTh BYJIKAHOB.

A OblIM 11 Takue KaTacTpodbl B HICTOPHUU IPYTHX M1aHeT? UTo roBOpsT aCTpOHOMHYECKHE
HCCIIeAOBAHMA Ha 3TOT cueT? HarisaHeIM nprMepoM IUIaHEeTHI, TOTHOMIEH B pe3ynbTaTe
acTepOMIHO-KOMETHOH 6oMOapanpoBkH, ctaxr Mapc. Ero moBepxHocTh OyKBaIpHO
HCTICTIpeHa YAapHBIMH KpaTepaMHy U MOKPEITa, OyITO KPOBBIO, KPACHBIM HAJIETOM, YTO
xopoio BUAHO ¢ 3emiti. Takoii 1iBeT MOT 00pa30BaThCs TOJIBKO B IIPOIIECCe
BBICOKOTEMIIEPATYPHOTO BO3JCHCTBHUS MIPH yAape HEOESCHBIX TN ¥ MPH 0053aTeIbHOM
HAJIMYUH HA TUIAHETE BOJIBI M KUCIIOPOAA. DTO CBHJETENBCTBYET O TOM, YTO B JAJIEKOM



IponuIoM Ha Mapce 6bUT0 MHOTO BOZBI M BO3yXa. Clie1oBaTenbHO, Ha HEM BIIOJIHE MOTJIA
CYIIECTBOBAaTh PACTUTEIbHAS, @ BOZMOXKHO, M Pa3yMHast (hOpMa KU3HH.

Brrpatommiics iccienoBaTens iaHeT U ux ciryTHUKOB JI. Kcardomamutu B 0qHO# U3 cBOMX
pabor, koTopyto HazBan «BnakHblit Mapcy, yka3bIBaeT, 4To HHTEHCUBHAs 00MOapIMpoBKa
€ro NMOBEPXHOCTHU acTepPOUIaMH U KOMeTaMH IpHUBesa K IpespaineHuio KpacHoi ninaHeTs! B
6e3xu3HeHHY0 MycThIHIO. JI. KcandoMannT — He TOIbKO U3BECTHBIH acCTPOHOM, HO U
MONYJIAPU3aTOp HayKU. BeTpeun ¢ HUM Ha JIeKIMsAX BCeria MpoM3BOAMIN IiTyOoyaiiiiee
BIIEYaTIIEHUE. ABTOpaM JI0BENOCH CIyIIaTh BRICTYIUIEHUs ydeHoro eme B 1989 r. B Mockse.
IIpupona nnaner ConHEYHOI CUCTEMBI IIpeACTaIa He TOJIBKO B MEPTBOM 0€3KU3HEHHOCTH
KaMHEW U KpaTepoB, HO U B IMHAMHUKE UCTOPUUECKUX IPUPOIHBIX npoleccoB. Ilecku Mapca
HAIOJHSIINCH )KUBUTEJIFHOH BIaroi, Ha/l MIaHETaMH U CITyTHUKaMHU AbIIIAIN ByJIKaHbI,
poxmas atMocdepy. 3eMIsI IpeCcTaBIsUIaCch MPEKPACHOH IJIAaHETO!, TIEPEKUBIICH HE OTHY
karacTpoy KocMudeckoro macimrada. 11 MBICIB 0 TOM, 4TO BCe Tela HeoObATHOU BeemenHoi
CBSI3aHBI €ANHBIMH IIPOLIECCAMH IPUPOJHBIX H3MEHEHHUH, IIOMOTaJIA JIy4IlIe IPEACTABIATh KaK
MIPOIILIOE TIIAHETHI, TaK U e OymyIuee.

I'eonoruyeckre faHHBIE CBUIETENBCTBYIOT, UTO 3eMJIsl HEOJHOKPATHO MO/ABEPranach
«HamaJeHUsIM» U3 KocMmoca. ['mobansHbie kKaTacTpodsl cirydanuck pas B 100 Teic. — 1 MiH
set. HexoTopsle U3 HUX MIPUBOAMIN K CMEHE T'€0JIOTHYECKUX MEPUOJIOB U 310X. BeposTHoCTh
MOJIOOHBIX KaTaKJIM3MOB COXpaHseTcs U B Hamu JAHU. ['eonornyeckue u armocdepHsie
IIPOIIECCHI CTEPIIH C JIUIA 3eMIIH ClIebl MHOTHX CTOJIKHOBEHUH. TeMm He MeHee Ha
IIOBEPXHOCTH IJIaHETHI O0OHapy>keHO cBbIlIe 140 KkpaTepoB yAapHOTO MPOUCXOKICHUS
pazmepom 110 200 kM U Bo3pacToM 110 2 mipA JieT. Camblil KPYTIHBIN U3 HUX, B pallOHe
noxyocTpoBa OkaraH, mMeeT AuamMeTp OKOJIO 2 ThICSY KHIIOMETPOB — CeHdac 3TO
Mexkcukarckuii 3amuB. OH 00pa3oBajcs mpuUMeEpHO 65 MIIH JIeT Ha3all P yAape HeOeCHOTo
Tesa [uaMeTpoM okoio 10 kumomerpoB. Ha 3ToMm 3aBepmmmnach 3moxa JMHO3aBPOB.

1O. B. Uygernkuii Ha3Bas acTePOUIBI

3BE3JJ0N0A00HBIMH OpOASTaMu.

OT0 Ha3BaHHE OTJIIMYHO NOAXOAMT JUIS TEJ, KOTOPbIE MOTYT BECTH ce0sl HenpeIcKa3zyemo,
MOTOMY YTO TEPSIOT BELIECTBO IIPH COYJapEHUIX U pa3pylleHusX. M3MeHsromascs cua
IPaBUTAIIMOHHOTO B3aUMOACHCTBHUSI MOKET YBECTH aCTEPOUJI C KHAE3IKEHHOI» OPOUTHI.

Opwuit Bukroposny Uynenukuii — ITOKTOP TEXHUYECKUX HAYK, Tpodeccop adpoKOCMHIECKOTO
¢axynpTeTa MOCKOBCKOTO TOCYIapCTBEHHOTO aBHAIIMOHHOTO HHCTUTYTA (TEXHUYECKOTO
YHHBEPCHUTETA), CIEHAIIICT B 00JIaCTH paKeTHO-KOCMHYECKOH TEXHHUKH, Jlaypear
I'ocynapcTBenHOI npemMun. PyKoBOIHI TPOEKTHBIMH UCCIIEJOBAHUAMH U HCITBITAHUSIMA
TOJIOBHBIX YacTel OAIIIMCTHYECKUX pakeT. B Kpyr ero Hay4HBIX MHTEPECOB BXOJUT ITOUCK
CHOCO00B 3aIIUTHI 3eMJIH OT OIACHBIX KOCMHYECKHX 00BEKTOB U JOCTHIKEHHE
9KOJIOTHUECKOM OEe30MacHOCTH B a3poKocMuyecKkoi TexHuke. OH nmumeT: «M3 TeMHBIX Heap
0e3rpaHU4HOI0 KOCMOca K 3eMile Ha OTPOMHOM CKOPOCTH MYMTCS TPOMaJHbIIH acTepou,
Ipo3s rTudeNbio BceMy KHUBOMY. Y 1ap — H... J[o MOphI 10 BpeMEHH 3TO BCETO JIHIIh
CTpalllHas cKa3Kka, paccka3aHHas Ha HOYb OecrieyHOMY desioBedecTBy. OmHaKko arobas cka3ka
— J0OPBIM MOJIOJIIAM YPOK».

UYroOb! OBITH B TIOJIHOW TOTOBHOCTH M JOCTOIHO BCTPETUTH HEXKAAHHOTO TOCTS, HEOOXOANMO
n3y4aTh HE TOJIBKO acTEpOUbl, HO M KOMeTbl. KOMETHI Takke SBISAIOTCS MOTEHIIUAIBHO
IPO3HBIMU ITyTEHIECTBEHHUKAMU. B oTiIMune OT acTepou10B OHU COCTOAT U3 CMECH BOASHOTO
JIbJIa ¥ TIBUIEBUIHBIX TBEP/bIX yacTull. [1o Mmepe npudmmkenns Kk ConHILy ra3sl HAUHHAIOT
UCTIAPATBCS, B PE3YNIBTAaTEe YETO BOKPYT Sipa KOMETHI MOSIBIISIETCS Ta30IIbIIIEBOI «XBOCTY.
BonsmmHCTBO KOMET cocpeioToyeHo 3a rpanunamu CoaHedHO! cucTeMsl, B obsake Oopra, a
Takxke B mosce Koiinepa, paconoskeHHoM 3a opoutoit Hentyna. B Hux HaxoauTcst 0KoJIo
100 mJi1p/1 KOMETHBIX siiep. 3a CYET BO3MYIIAIOIIETO BO3ICHCTBYSI IIIAHET U OKAWIINX K
HUM 3Be3]1, a TAaKXKe CTOJIKHOBEHHUI JPYT C IPYTOM Apa KOMET CXOIAT CO CBOMX OPOUT U
npubmmkatores Kk Comaiy. [Ipyu 3TOM 0OHH, KaK ¥ aCTEpOHIBI, IIEPHOANIECCKH CTAIKUBAIOTCS C
Hale miaHetoi. B HacTosmiee Bpemst oOHapykeHo okojio 200 KoMeT, COMMKAIOIIUXCS C
3emiteii, o0l1ee K€ MX YHCIIO MOXKET COCTaBIAThL 0oJiee 20 ThICAY.



KJIACCUDUKALINA ACTEPOUJIHOM OITACHOCTH

Awmepukanckuii actponoM P. bunsen (R. Binzel) pa3paborain mkany oneHKH OacHOCTH
CTOJIKHOBEHHS ¢ 3eMiiell acTeponioB 1 komeT. OHa OblIa MpejicTaBlieHa Ha CHMIIO3UYME B
TypuHe u nmony4nina Ha3BaHHE B YECTh 3TOI'0 UTAJIBSIHCKOTIO ropoaa, a B 1999 r. Obuta
yTIBepkJIeHa MeXayHapOoIHBIM aCTPOHOMUYECKUM COI030M.

TypuHckas mkana coctouT u3 10 MyHKTOB, B COOTBETCTBHHU C KOTOPBIMH HEOECHBIE Tea
KJIacCHUITHPYIOTCSA (C YIETOM HX pa3Mepa M OTHOCHTEIEHOW CKOPOCTH) TIO CTETIEHI
omacHocTH it 3emin. K HyneBoil KaTeropuu OTHECEHBI T€, O KOTOPBIX C YBEPEHHOCTHIO
MOXHO CKa3aTb, YTO OHH HUKOMM 00pa3oM HaM He yrpoxkatoT. K mepBoil — Te, KOTOpbIe Bce
e 3aCTyKMBalOT BHUMAaTENbHOTO HabmroaeHus. Bo 2-10, 3-10 1 4-10 KaTerOpHH BXOZIST
TUTaHETHI, BEI3BIBAIOIINE OTpaBaaHHoe OecniokoiicTBo. [IpencraBurenu 5—7-i KaTeropuii
HECYT peallbHyI0 yTpo3y, a 00bekThl 13 8—10-if kaTeropmnii HEN30€KHO CTOJIKHYTCS C
IUTAaHETOH, MpUYeM MOCIEICTBHIS MOTYT IIPUBECTH KaK K JIOKAIbHBIM Pa3pyLICHUAM, TaK U K
riobanbHOM KaTacTpode.

BemiecTBo M3 KocMoca nagaeT Ha 3eMITIO KaX bl JIeHb. BosIbIMe KaMHH, €CTECTBEHHO,
naaaroT peako. Cample MaJeHbKHE BUIMHKU €KEIHEBHO MIPOHUKAIOT Ha 3eMITIO JeCITKaMU
kmiorpamMmmoB. Kamenky no6osslie nposieTatoT B atMmocepe sipkumMu Meteopamu. KamHu u
JIBIUHKH pa3MepoM ¢ OeHcOO0IbHBIN MY U MEHbIIE, TIposieTas Yepe3 aTMochepy, HCIapsIFoTCs
B Hell coBepiieHHO. UTo KacaeTcst 60apmux 0010MKoB, 10 100 M B mtraMeTpe, OTpOMHBIX Kak
CKaJIBl, TO OHU NIPEZCTABIIAIOT JJIs1 HAC 3HAUYNTEIBbHYIO YIpo3y, cCoyaapsisick ¢ 3emieit
npumMepHo pa3 B 1000 set. B crydae monananus B OkeaH 00BEKT TAKOTO pa3Mepa MOKET
BBI3BATH IPHIMBHYIO BOJIHY, KOTOPAs OKaXXETCS Pa3pyIIUTEIbHON HA OOJBIINX PACCTOSHHUSAX.
CTONKHOBEHHE C MACCHBHBIM acTepoHoM Oojee 1 KM B monepeyHnke — ropasno oomee
penkoe coObITHE, TPOUCXOASIIEE pa3 B HECKOJIBKO MUJUTHOHOB JIET, OHAKO HOCJIE/ICTBHS €T0
MOTYT OBITh IOMCTUHE KaTacTpo(uuecKUMU. MHOTHE acTepOUbI OCTAIOTCSl HE3aMEYCHHBIMH,
mmoka He npuoamu3saTes K 3emie. ONUH U3 TaKUX aCTEPOUIOB ObLT OTKPHIT B 1998 1. BO Bpems
U3y4YCHUS] CHUMKA, ITOJYYEHHOT0 KOCMUYECKHM TelecKoroM Xao0ima. DTo BBITIISAIENIO KaK
roy6oii pocuepk Ha cHuMKe. Hebonpimoit 100-metpoBslit acrepouns 2002 MN acTpoHOMBI
YBHIIEJIU yXKE MMOCIIEe TOro, KaK OH MHHOBAJ 3€MITIO, TIPO#iis BHYTpU opOUTHI JIyHBIL.

[No nmerommMces TaHHBIM, OpOUTY 3eMiH niepecekaroT okoJio 40 akTuBHBIX 1 800 yracumx
«MEJIKUX» KOMET ¢ TuamMeTpoM siapa a0 1 km u 140-270 xoMeT, HAMOMHUHAIOLUX KOMETY
lannes. OTn KpynHbIE KOMETH OCTaBHIIN CBOM OTre4aTky Ha 3emie — 20 % Gonpmmx
3eMHBIX KpaTepoB 00s13aHBI MM CBOMM CYILlECTBOBaHHEM. B 1ieriom e Ooliee MoI0BHHBI BCEX
KpaTepoB Ha 3eMiie — KOMETHOT0 IpoucxoxeHus. Y ceifuac B Hanry atMocdepy
exeMHHyTHO BieTaeT 20 siaep MuHu-koMmeT 1o 100 TonH kaxkaoe. Ecinu kocMuyeckoe Teo He
SIBIISICTCSA ACTEPOUIOM MM METEOPUTOM, a MPEJCTABIAET COOO0M SAPO KOMETHI, TO
MOCJICICTBHSI CTOJKHOBEHUS ¢ 3eMJICi MOTYT ObITh KaTacTPOGUUIESCKUMHU [T OMoChepsl u3-3a
CHJIBHEHIIIET0 paccenBaHMsl KOMETHOTO BEIIECTRA.

TYHI'YCCKUII ®EHOMEH

B XX croneTnn miiaHeTa MOJTyYHiIa JBa KPYITHBIX «HEOCSCHBIX MMOJapkay. Bo-nepBrIx,
TYHT'YCCKUH 00BEKT, KOTOPBIN BBI3BAJ B3PHIB MOITHOCTHIO 20 MEraTOHH Ha BBICOTE 5—8 KM
HaJ| MOBEPXHOCTHIO 3eMiu. IJis ompe/iesieHrs MOIIIHOCTH B3pPhIBA €r0 CPAaBHUBAIOT IO
paspymaroniemMy BO3eHCTBUIO Ha OKPYKAIOIITYIO CPEY CO B3PHIBOM BOJIOPOJIHON OOMOBI B
TPOTHUIIOBOM DKBHBaJIeHTe. B TaHHOM ciydae MOXKHO TOBOPUTH 0 20 MeraTOHHAX TPOTHUIIA,
YTO MPEBOCXOUT SHEPTHUIO SIIEPHOTO B3phiBa B XupocuMme B 100 pas. [To coBpeMeHHBIM
OIIEHKaM, Macca 3TOro Tejla MOTJIa JOCTHTraTh OoT 1 A0 5 MIJIH TOHH.



PeanpHOI onieHKoM dHepruM TyHTYCCKOTO (heHOMEHA SBISIETCS BEIMIMHA IPUMEPHO paBHAS
6 meratoHHaM. DHeprus TyHTyccKoro (heHOMEeHa SKBUBAJICHTHA 3eMIICTPSICEHHUIO C
MarHuTyno# 7,7 (3Heprusi CHIIbHEHIIIETo 3eMIICTPSICCHNS paBHA 12).

HewusBecTHOE TE0 BTOPIIIOCH B peeisl 3eMHoN atMocdeps! 30 mrons 1908 1. B Gacceiine
pexku [lonkamennas Tynrycka B Cuoupu.

Hauunas ¢ 1927 r. Ha Mecte najgeHus: TyHTycckoro peHOMeHa paboTat ocie10BaTeIbHO
BOCEMb IKCIIEANIINNA PyCCKUX y4eHbIX. Ho HU o/1Ha M3 SKcne MMl He Halllla HA OJHOTO
KyCOUYKa METECOpHUTA.

Msaorum 6osiee MPUBBIYHO CIIBIIIATH CIIOBOCOYETAHUE

TyHrycckuil METEOpUT,

HO, TIOKa JOCTOBEPHO HE M3BECTHA MPUPOJIA ITOTO SIBJICHUS, YUECHBIE IPEATTOYUTAIOT
MOJIb30BATHCSI TEPMHUHOM

Tynrycckuii penomeH.

Mauenus o npupoze TyHrycckoro ¢eHOMEHa camble TPOTHBOpeUnBbie. OJHN CUNTAIOT
€ro KaMEHHBIM aCTEPOHJIOM C AUaMETPOM MPUOIH3UTEIHHO paBHBIM 60—70 MeTpoB,
pacmaBIIMMcs Ha KyCKH npuMepHo 10-MeTpoBoro auamerpa, KOTOphIe 3aTeM
ucnapwinch B armocdepe. Jpyrue, u ux 60JbIIMHCTBO, YTBEPKAAIOT, YTO 3TO —
OCKOJIOK KOMEThI DHKe. MHOTHE CBA3BIBAIOT 3TOT METEOPHUT C METEOPHBIM IIOTOKOM
Bera-Taypun, poloHa4aIbHHUIIEH KOTOPOTO TaKKe SIBIAETCS KOMeTa DHKe.
JloKa3aTebCTBOM ATOTO MOXKET CIYKUTh MaJeHHUE ABYX APYTUX KPYIHBIX METEOPOB Ha
3emuio OMATH-Taku B HtoHe. Peus uaet o KpacHotypanckom 6ommae 1978 r. u
KUTalCKOM MeTeopuTe 1876 I., KOTOpbIE paHEe HE pacCMaTPUBAINCh B OJTHOM PALY C
TyHrycckum.

Ha temy TyHTyCCKOTO METEOpUTA HATMCAHO MHOKECTBO HAyYHBIX U HAYYHO-
(danTacTHYECKUX KHUT. KakuM TOJIbKO 00BEKTaM HU TPUIKHCHIBAIN POJIb TYHI'YCCKOTO
(heHOMEHa: U JICTAIONIUM TapesIKaM, U MapOBBIM MOJIHUAM, U TaXKe 3HAMCHHUTOM KOMETe
lamtess — HACKOJBKO XBaTajo ¢aHTa3uu aBTopoB! Ho OKOHYATEIEHOTO MHEHHUS O IPUPOIC
3TOro (heHOMEHa HeT. DTa 3arajika MPUPO/LI ellle He pa3raiaHa.

BTopbIM KpYIHBIM 00BEKTOM, KOTOPBIil BBI3BaJI MOBBILICHHBII HHTEPEC K «IIPUIIENIbIaM
13 KocMocay, 0611 CHXOT?- AJTMHCKAN JKEJIe3HBIH METCOPHT, YIABIIUI B yCCYpUHCKON
Taire

12 ¢peBpans 1947 r.

OH ObLT 3HAYNTEIHFHO MEHBIIE CBOETO MPEIIECTBEHHHUKA, M €T0 Macca COCTABIISIA
necsTkr TOHH. OH TOKe B30pBaJICs B BO3/LyX€, HE J0JIETEB JI0 TOBEPXHOCTH TUIAHETHI.
OpnHako Ha IUIOIAIU B 2 KM

2

Obu10 0OHapysxeHo 6osee 100 BOpOHOK inaMeTpoM uyTh Oosiblie Merpa. Camblit
0oJIBILION M3 HAWJEHHBIX KpaTepoB ObLI 26,5 MeTpa B iuamMeTpe 1 6 MeTpoB IIyOHHON. 3a
MIPOIIEAIIHNE TSIThACCAT JIeT HaiiieHo cBbiiie 300 KPYMHBIX OCKOJIKOB, HO ATO JAJIEKO HE
Bce OCKOJIKH. DHeprus CuxoT3-AJIIMHCKOIO METEOpUTa OlleHUBaeTcs okoro 20
KIWJIOTOHH.

3eMisiHaM 1oBe3J10: 00a MeTeopHTa ynanu B Oe3nmoaHol mectHocTH. Ecim 61 TyHrycckuii
i CUxXoT3-AJIMHCKUI METEOPHUTHI Yl Ha OOJIBIION TOPO/I, TO OT HETO HUYETro ObI He
0CTaJIoCh.

N3 Gombx MeTeOpuTOB X X CTOJNIETHS 3aCTyKMBaeT BHUMaHus bpasminbckas TyHTrycka.
OH yman ytpom 3

centsops 1930 .

B 06e3m0fHOM paiioHe AMa30HKH. MOIIHOCTh B3pBIBa OPa3MIIECKOTO METEOPUTA
COOTBETCTBOBAJIA OTHOM METaTOHHE.



VYxe ynomuHaincs Mmeteoput ['06a, COCTOSAINN U3 JKere3a, HUKEs U KoOambTa ¢ HeOOIbITUMHI
MIPUMECSAMH XpOMa, IIMHKA, MM, TepMaHus 1 upuaust. 3emiss Hamubun Oynro nputsarusaer
kocmmyeckue Tena. B 30 kM k 1ory oT Bunxyka pacnonoxuics ropoaok I'nbeon, Has
KOTOPBIM KOI'/Ia-TO BBINAJ TIOUCTHHE NPOJIUBHOI METEOPUTHBIN 1016, CUUTAIOT, YTO OH
MOKPBUI IUIOMIaAb NOYTH B 20 THICSY KBaIPATHBIX KHJIOMETPOB M ObIII 0COOEHHO CHIIBHBIM B
I'mbeone. Tpuanate ceMb «Kareib)» 3TOro KOCMHYECKOTO J0XK/si Maccold B 12,6 TOHHBI ObLIH
HaliJJeHbl B Hayasle Beka HeMelKiM reojioroM Panre. Beero ke B paitione I'nbeona HaiineHo
77 meteoputoB BecoM B 21 TonHy. KpynHeiimuii rubeonckuii Mereopur BecoM B 650
KWJIOTpaMMOB ceifiuac cTout B Kelinrayne. A B HaMuOUIICKO#i CTONIMIIE U3 METEOPUTOB
YCTpOEH HeOOBIIOH My3el IPSAMO Ha YIIHIIE B IEHTPE TOPOJIa.

W3zBectHbIit UynbMckwii 60mm

26 ¢espans 1984 1.,

HaOromaBIIHiACS cpa3y Hax TpeMs obmacTsmu — HoBocnbupckoit, KemepoBckoii u
Tomckoii, 3aMedaTeNieH M0 MHOTHM TIpou3BeieHHBIM 3¢ dekram. [Ipubmmsurensro B 21 94
[0 TEMHOMY HOYHOMY HeOY BIPYT MOOEKaIU SIPKHE BCIIOJOXH. 3aTe€M U3 HUX BHIPBAJICS
Jo0ea pacKaJeHHbIH 1Iap ¢ OTHEHHBIM HuieiigoM. Bo Bpemst monera MHOTHE O4EBULIBI
OTMEYaJi 3BYKH, IIOX0)KHE Ha CBUCT, IIOPOX, muneHue. OnHa 3a Ipyroil cieaoBaiu
roxy6oBaTo-3esIeHbIe BCIbILKH 6onuma. Ilocne ouepeaHoil Takoi BCIBIIIKH,
OKa3aBLIEHCst 0COOEHHO MOIIHOM, IIap PACCHINANCS Ha MHOYKECTBO KPAaCHBIX HCKD,
KOTOpBIE BCKOpe MnoTyxJi. B ropoae ToMcke B 3TOT MOMEHT HaOJIFO1AJTUCh
BCEBO3MOXHBIE 3(D(hEKTHI: CBETOBBIC, 3BYKOBBIE, COTPSACCHNUS ITOYBHI, B JOMaX
TIEPETOPEIH JIAMIIOYKH, B @3POHOPTY BBIIIIN U3 CTPOs (POTOIEMEHTHI. 26 (eBpas
MHTEHCHUBHBIE CEHCMHYECKHE CUTHAIIBI OBIIH 3a(MKCHPOBAHBI Cpa3y Ha BOCBMH
OJIM3IEKAINX CTAHIMAX EANHON ceTH celicMUYeCKNX HaOJIFOIeHNN.
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nekaopst 1997 r.

CTaJIO U3BECTHO O MAJCHUH THTAHTCKOTO MeTeopuTa Ha rore I'pernanmuu. [Tonet 6onuaa
HaOIro Ay PEIOAKH C TPEX TPayJIepOB, HAXOAUBIIUXCS OJIN3 FOXKHOTO MOOEPEKBSI
octpoBa. Ero sapeructpupoBajy Ba METEOPOJIOTMYECKUX CITyTHHKA. Beimn
3a(MKCUPOBAHEI M CeicMUYECKHe BOJHBL. Macca MeTeopura Oblia omnpejeiena B 30—
100 ToHH K MOMEHTY majieHust. Ho HUKaKHMX CIIe/IOB Ha 3eMIIE, €CIIN HE CUUTATh
HEOOJTBINYIO TOPCTKY TBLTH.

U BoT emme oxHO coObITHE, BHOBB ITPUBIIEKIIEE K cebe BHUMaHue. B Houp Ha

25 cenrsa6ps 2002 .

cinytHukoM BBC CIIIA 6511 3apeructpupoBas 6omu, netamumit Hajg Cubupsio
(Butumckuit 6ommin). AMeprUKaHCKHE OIIEHKH MOITHOCTH M3Ty4eHus: Burumckoro
OoJtnzia BO BpeMsi T10JIETa COOTBETCTBYIOT AKBUBAJICHTY dHeprosoiieneHus B 200 TOHH
TpoTmia. Torzma oduias SHeprus Najarollero Tejia MOXKET COCTaBIISATh IPUMEPHO 2,3 ThIC.
ToHH TpoTnna. Ecii ckopocTs Obla paBHa 11 km/c, Torna MakcumasnbHasi HayaIbHast
Macca Tela J0JIXKHA COCTaBIIATh 0KoJIo 160 ToHH. HecMOTps Ha TO YTO HECKOJIBKO
SKCTIEANINHA OTIPABHIMCh K MECTY MaJIeHHs, OCTaTKH METEOpUTA HaWAEeHbI He OBIIIH,
XOTs ObLTH 00HAPY)KEHBI BBIBAJI JIeca U TIOCIIEICTBHUS JIECHOTO TToapa. UTo e 31o
661107 TakuM BOIIPOCOM JI0 CHX TIOp 3a/1atoTcsl yueHsle. [Toka 3To 3aranka, KoTopast *KJeT
CBOMX HCCIIEJ0BaTENeH.

Jle JlpixHo (Hplo-Mopk) 0THOCHTCS K uMCITy akTHBHEHIINX HccienoBaTeneii TyHrycckoit
karactpodbl. OH aHATM3UPYET MHOTHE THUIIOTE3bI, B TOM YHCIIE TUIIOTE3Y O TOM, 4TO 30 HIOHS
1908 r. B paiione IToakameHHo# TyHI'YCKH CBEpKaIOIIMii OTHEHHBIH 11ap ObLT YacThIO
pacnamarormericst komeTsl. Ho ucciemoBarens IpocUT 00paTUTh BHUMaHUE Ha HEKOTOPBIS
00CTOATENBCTBA TPOUCXOTUBIIIETO.



B 1927 r. sxcnienuiiusi, Bo3riaBisemMas coBeTCKuM reodusukom Jleornnmom Kymukom,
OTIPABUIIACH B 9BEHKHUCKYIO TaUTy, 4TOOBI OTBICKATh TO MECTO, Ky/Ia YTOIUII METCOPHT.
YueHble UCKaJIM KpaTep OTPOMHBIX Pa3MEPOB, TAK KaK CaM METEOPUT ObUT 0YEHb OOJBIINM H
€ro MajIcHUEe HA y KOTO COMHEHUI HE BBI3BIBAJIO.

HetpynHo npeacTtaBuTh H3yMIIeHHE 03alad€HHBIX HCKaTelNlel, Korja BMECTO KpaTepa OHU
yBHIEH 0€3)KM3HEHHYIO PAaBHUHY, 00TOpeble, CIOMaHHbIE, pa30pocaHHbIE BO BCE
CTOPOHBI, CJIOBHO CITMYKH, epeBbs. Hu kpaTepa, HU SNULEHTpa, HU KaKUX-JTH00
OCKOJIKOB IPEIonaraeMoro Mereopura sxkcreaunus Kymnuka, paBHo kak u
mocJeTyronue, HaiiTu He cMoriia. HaoGopoT, Bce HaliiIecHHOE U YBUACHHOE HAXOIMIOCH B
BOMHUIOIIEM MPOTUBOPEUIHH C 3aKOHAMH (DM3HUKH U CYIIECTBYIOIIUMH IIPEICTABICHUSIMHA O
MIOCJIEACTBHAX Ma/ICHNS Ha 3eMITI0 HeOeCHBIX Tell. TyT 1 OTCYTCTBHE KpaTepa U
SMHIEHTPA B3PBIBA, U IEPEBHsI, TO CTOSAIINE, HO OOTOPEBIINE PABHOMEPHO CO BCEX
CTOPOH, TO CIIOMaHHBIE ¥ XaOTHIHO pa3OpocaHnbie. Crira B3phIBa OblIa ITOYTH
OJIMHAKOBOI Ha BCEW OTPOMHOI! IIOMIAIH B 2 THIC. KM
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K Tomy ke, o pacckazaM OYeBHIIIEB, 32 HEJEIIO JI0 B3pbIBa HAYAJIOCh CBEUEHHE 00JIaKOB,
HaloMUHaBIIee YAUBUTEIBHBIN 3((MEKT CeBEepHOro CHSHUsL. MOrIIo 1 0g00HOe SBJICHUE
OBITh BBI3BAHO OTPAKCHUEM IPUOIMKAIOIIETr0Cs K 3eMHOU oBepXHOCTH MeTeopuTa? 1o
mueHMIo FO. JIpIXHO, KOHEYHO, HET.

Ectp u eme onHO comHeHme. 3a 7 cyTok 3emiist 7 pa3 o0epHyIach BOKPYT CBOEH OCH, U 3TOT
THT'aHTCKHH «CBETAIIUICA OOBEKT» CeMb pa3 ycmel Obl 00JIeTeTh CEBEPHOE IOITyLIapHe.
[TosTOMY TpYZIHO IOMYCTHUTH, YTO MPOQPECCHOHATBHBIE ACTPOHOMBI U THICSYH JIFOOUTENICH
TEJICCKONMMYECKNX HaOIIOACHUH He 3aMETHIIN OB ero He ToJbko B CHOMpH, HO M Ha AJIsICKe, B
Kanane, B I'pennanaun. CienoBaTebHO, TaKO€ MPOJIOIDKUTENIFHOE CBEUSHHUE 00JIaKOB Hal
TEPPUTOpHEH OyAyLIEro B3pbIBa MOTJIO OBITh TOJIBKO 36MHOTO IIPOUCXOXK/CHUSI, ¥ BEI3BAIIO
€ro U3MEHEHHE COCTaBa aTMOC(EPHI.

Baxnble (akThl, Kacaroluecs: IPUPOAbI TYHT'YCCKOT'O B3PbIBA, ObLIN TTOJIyYEHBI TPEMS
skcneaunusamMu B 1958,1961 u 1962 rogax, Bo3riaBiseMbIMH COBETCKUM T'€OXUMHUKOM
Kupunnom ®@nopenckum. Bo Bpems skcnieauiiuu 1962 r. nccnenoBateay MpON3BOIAIN
a3po(OTOCHEMKH MecTa KaTtacTpodsl ¢ BepTosieTa. BMecTo TOro 4To0bl HCKAaTh KPYITHBIE
OCKOJIKM METEOpHTa, KaK 370 nenain Jleonna Kynuk, rpynmna yd4eHbIX 101 pyKOBOJCTBOM
®dnopeHCcKoro MmpocerBala NOYBY B MOMCKAX MUKPOCKOIIMYECKUX YacTHII, KOTOPbIE MOTIIH
ObITH pa30pocaHbl IPH CrOPAaHHUHU M M3MEIbUEHUH TYHTyCCKOTO 00beKTa. X moncku
OKa3aJIMCh IUIOI0TBOPHBIMHU. Y UEHBIE HAIIUTH Y3KYIO MOJIOCKY KOCMUYECKOH TTBIIH
MIPOTSHKEHHOCTHIO 250 KM, YXOJIUBIIYIO Ha CEBEPO-3ama)i OT MECTa MPOHCIIECTBHS U
COCTOSIBIIYIO U3 MarHeTHTa (MarHUTHOTO JKeJIE3HAKA) M CTEKIOBUIHBIX Kamelb
pacIutaBIeHHOM TOPHON MOPOABL. DKCIEAUIINS 0OHAPYKUITA THICSIUM YaCTHI] METAJIJIOB U
CHJINKATOB, YTO CBUIETENHCTBOBAJIO O HEOJHOPOIHOCTH COCTaBa TYHT'YCCKOTO OOBEKTa.
CynTaloT, YTO HU3KOIUIOTHBIN KAMEHHUCTBIA COCTaB C COJEpKaHUEM BKpPAIUICHUH Kee3a
TUIIHYEH JUISI KOCMHYECKOT'0 MyCOpa, B YaCTHOCTH METEOPOB («CTPETIIOMINX 3BE311»),
KOTOPBIE CaMH COCTOST M3 KOMETHOH IbUTH. YacTuIsl, paccessHHbIE K CEBEpO-3alaay OT MecTa
TYHT'YCCKOT'O B3pbIBa, OBIIH, 110 MHEHHUIO IpyIIbl DIIOPEHCKOr0, HCIAPUBIIMMUCS OCTATKAMH
TOJIOBHOM 4aCTH KOMETEI.

OTHX MOJUIMHHBIX 00pa3lOB TYHI'YCCKOTO 00BEKTa OKa3aJI0Ch I0CTaTOYHO, YTOOBI
«pa3pelInTh Crop pa3 U HaBceraay. B 1963 r. dnopeHckuil Hamucan 0 CBOMX 3KCIETUIHAX
cratbio B xxypHaie «Sky & Telescope». Cratbst HazpiBanach « CTOJIKHYJIACH JIM KOMETa C
3emzeii B 1908 roxy?» Cpenn acTpOHOMOB KOMETHAsI TEOPHS BCETa 3aHUMasIa
JIOMUHHUpYIOIIee noJioxkeHue. B cBoelt ctatbe DOpEeHCKUI NOTYEPKUBAL, UTO «TETeph 3Ta
TOYKa 3pEHHUS HAIllIa CBOE TIOATBEPKICHUE).

Okcneaniusa PIOPEHCKOTOo TIIATENFHO UCCIIeI0BalIa MECTO KaTacTpo(bl HAa HAJTHYUE
paauamnyd. B oTdeTax roBOpMIIOCh, 9TO €AMHCTBEHHBIMH CIIEAaMHU PAJHAIINH Ha IEPEBbIX
TOTO MacCHBa YBEHKHHCKOI TaiiTH, i€ MPOU30IIEN B3PHIB, OBIIH PaIHOAKTUBHBIE OCA/IKH,
BBINAJABILIUE HA AE€PEBbS MOCIE IPOBEACHUS SIEPHBIX UCIBITAaHUN. ['pyIna yuyeHbIx



DI0PEeHCKOTo TaKkKe MoAPOOHO MCCIIEI0BAIA IIPOLIECC YCKOPEHHUS POCTa Jieca Ha MECTE
KaTacTpo(bl, 9TO HEKOTOPBIE NCCIIEIOBATEIH CUUTAIN TCHETHIECKUM ITOBPEKACHHIEM,
BBI3BaHHBIM PaJIHOAKTUBHBIM U3Iy4€HUEM. bHOJIOTH e MPUILIN K BBIBOLY, YTO HMEI MECTO
XOPOIIO U3BECTHBIM ()EHOMEH — OOBIYHOE YCKOPEHHE POCTa IOCIIe MoXKapa.

A Kak ke OBITb CO «CTPYIbSMI», MOSBUBIIMMUCS, COTIIACHO OTYETaM, Ha TeJlaX CEBEPHBIX
oJieHel nocie B3pbiBa? BBUAY OTCYTCTBHS BETEpUHAPHBIX OTYETOB MOXKHO J€JIaTh TOJIBKO
YMO3pUTENbHbIE 3aKIII0UEHUS], HO CKOPee BCETr0 OHU OBLIN BBI3BAaHBI HE PaIUOAKTUBHBIM
U3JIy4EHUEM, a IPOCTO TMIAaHTCKOU TEIUIOBOU BOJIHOM OT B3pbIBA, CTaBLIECH IPUYKUHON U
necHoro nokapa. Korna uepes 19 net Ha mecte katactpodsl noosiBain Jleonnn Kymuk, y
JrOZIeH, HAXOANBIINXCS JOBOJIBHO OJIM3KO OT MECTa B3PbIBA, HE OBLIN OOHAPYKEHBI IPU3HAKA
my4deBoit 6ome3Hu. OHU OBIIH COBEPIIEHHO 3/TOPOBEIL.

CTOPOHHUKH SAEPHON TEOPHH B3pbhIBA CCHUTAIOTCS HA MCCIICIOBAHUS, IIPOBOIUBIIHIECS B
1965 r. Tpems amepukanckumu pmukamu — K. Koysnom, K. JI. Anpypu u V. JIno6m,
KOTOPBIE B CBOMX OTYETAX IMHCANIH, YTO IOCJIE TYHI'YCCKOTO B3pbIBA COACPIKAHHE
PaIfoaKTHBHOTO YTJIEPO/a B TOJUIHBIX CIIOSIX IPEBECHHBI YBEINUMIOCH Ha 1 %.

Jleno B TOM, YTO SIA€PHBIN B3PBIB BEICBOOOXKJAa€T TMIAHTCKYIO MAacCy HEUTPOHOB, KOTOpHIE
MpEeBpaIaT aTMOC(HEPHBIH a30T B PAIHOAKTHBHBIN yriaepo-14, morIomaeMblid pacTeHUSIMU
HapsIy ¢ OOBIYHBIM YIJIEPOAOM B mporiecce porocuuTe3a. Eciiu ObI TYHI'YCCKHIA B3PBIB ObLT
SIIEPHBIM, TO B PACTEHHSX, POCLIMX B 3TO BpeMs, HaOJI0AaICs Obl U30BITOK PAHMOAKTUBHOTO
yriepoza.

J1nst TOro yTOOBI IPOBEPUTH ATY THIIOTE3Y, AMEPUKAHCKUE YUCHbIE UCCIIECAOBAIN TPU
roIM4HbIX KoJbla 300-1eTHel JKETCYTH TUCCOIUCTHON B ropax Kartanuna MayHTaiiHC
Henasieko oT TycoHa (mTat Apu3oHa), a Takxke craporo ayba Hepaneko ot Jloc-AHmxkeneca.
OHN yCTaHOBWIIN, YTO YPOBEHb COAEPKaHUS PaJHoaKTHBHOIO YIJIepo/a B KOJIbIAX 000nX
nepeBbeB noackouni Ha 1 % B mepuon ¢ 1908 no 1909 r. Kaptuna Heckonbko cMa3aHa
OecropsAH0YHBIMH (UIYKTYyalUsIMA, JOCTUTAIOINMHE 2 % ¥ HaOMI0JaBIIMMUCS B YPOBHAX
CoJIepKaHUs PaIUoYTJIepoa B KOJIbIaxX APEeBECHHBI U3 roja B roj. [loatoMy yBennueHue
COJIepIKaHUs paIMOAKTHBHOTO yriepoaa Ha 1 % He BBIXOIUT 3a Mpeesibl 0ObIYHbBIX
(uryKTyanuii, BhI3bIBAEMbIX €CTECTBEHHBIMH BO3/ICHCTBUSIMU.

OueHb BaXKHYI0 KOHTPOJIBHYIO IPOBEPKY OCYIIECTBUIIN TPOE TOJIAHICKUX YICHBIX,
uccieaoBas aepeBo u3 Tpoaxeiima (Hopserus) — ropa3so OJrke K MECTY B3pbIBa, IJ1€
MOJKHO OBUIO OXKHIATh O0Jiee 3aMETHOTO BO3ACHCTBHS palHOaKTUBHOTO yriepoaa. Bmecro
YBEJIMUYEHUS COJIEePKaHMs PaAHOAKTUBHOTO yriiepoaa B 1909 r. oHu oOHapyXmim ero
MOCTOSIHHOE yMeHbIIeHue. Cle10BaTeNnbHO, POCT COJAEPkKaHUs PaJHOaKTUBHOIO YriIepoia B
aMepHUKaHCKHX JIePEBbSX, yCTaHOBIEeHHbII KoysHoM, Anbypu n JIn66w, oObsicHseTCS
MECTHBIMH BO3/ICHCTBHSIMH, a HE TYHT'yCCKHM B3PBIBOM.

Haxkosern, kak Hac4eT rpymibl HEYNABIINX AEPEBBEB B IEHTPE 30HBI TYHT'yCCKOTO B3pbIBA U
«OTHEHHOTO cTOI0a», KOTOPBIH BUAEH Tociie B3pbiBa? B nelicrBurensHOCTH Takue () GEeKTh
HE SIBJIIOTCS Y€M-TO YHUKAJIBHBIM NIPH A7epHOM B3pbIBe. JIF060i1 B3pHIB CONMPOBOXKIACTCA
BOCXOJISIIMM ITOTOKOM TOPSTYEro Bo3ayxa M Kiybamu apiMa. CBepKaroIue B3PhIBAIOIIUECS
OTHEHHBIE IIAPHI, IPEJICTABIAIONINE TPYIBI KOCMHYECKOTO MycOpa, TOBOIBHO YacTo
BTOprarorcs B armocepy. K cqacTeio A7t HaC, OHM HAMHOTO MEHBIIIE TYHT'yCCKOTO OOBEKTa.
I'pymnma HeymaBIINX IepEeBbEB OCTaNachk ObI U JTI000M Ha/I36MHOM B3phIBE. DTO
MOJATBEPKAAIOT dkcriepuMeHTsl rops Lotkuna 1 Muxawuna LpikyTuHa, 4I€HOB KOMUCCHH
10 U3y4eHHI0 MeTeopuToB Ipu Akagemun Hayk CCCP. Onu npousBoaniy HeOOIIbIINE
B3pBIBHI HAJ| FPYNIOH JepeBbeB-MOAEIEH U YCTAHOBUIIN, YTO MOXHO IOJIHOCTBIO
BOCIIPOU3BECTH KAPTHHY MOBAJICHHBIX IEPEBBEB, 4 TAKIKE HEYNABIINX JE€PEBbEB B LICHTPE.
[MosTomy 1O. [IpixHO cumnTaet, 4To Bce «(akThl», IPUBOJUMEIE B KAYECTBE JOKA3aTEIbCTBA
SIIEPHOTO B3pbIBa Ha TyHrycke, — 3T0 MO0 HEBEPHbIE CBECHUS, JTN0O0 3IIOHAMEPEHHOE
HCKa)XKeHUE JIeHCTBUTEIFHOCTH.

Hano cka3atb, 4TO METEOPUTHI IIOCTOSIHHO CO BCEX CTOPOH aTaKyIOT HAlly IUIAHETY.
MaJieHpKHE CrOpaloT B INIOTHBIX CIIOSX aTMOCGEPHL, a Te, YTO MOOO0bIIIe, Taal0T Ha
3emitio 1 pa30UBAIOTCs, HO HU T€, HU IPYTHE He B3phIBAalOTCA. Takoro sSBIeHUS HE ObLIO
0OHapy>XeHO HU pa3y Ha MPOTSHKEHUH BCEH MHOTOBEKOBOM HCTOPHH HAOIIONEHUS 3a
JBIKEHUEM HeOecHBIX Tell. [loaToMy He CymecTByeT U CaMOro MOHSITHS



B3pbIB METCOPHTA.
3TOr0 AOCTaTOYHO, YTOOBI OTOPOCUTH JieTeHAy 0 TYHTycCKOM METEOpHTE KaK
Hecepre3Hyro. Ho Het, cpaboTano u3BedHoe «a Bapyr?!». Bapyr TyHrycckuil mpumenery
He oT Mupa cero? BoT mosToMy 1 nosBHIIKCH elie OoJiee yapydaronye «IunoTe3b,
HarpuMep O IIeJIeHaNpaBIeHHOM sepHOM B3pbiBe. He nHaue kak oOuTaTesn 0THOM 13
rajJakTUK PEIIIIN UCTIOIb30BaTh CHOMPCKYIO TAlTy B KAUECTBE SIIEPHOTO MOJIMIOHA BO
n30exaHue 3arpsi3HEHUs COOCTBEHHON cpe/ibl OOUTaHUSL.

E1me rosopsit: Gpaktel — ynpsiMasi Betb. C 5TUM MOKHO M TIOCIIOPUTH. JlereHapl, MUMBI,
npenyoexaeHns Kyna 0onee ynpsamel, 4eM GakTel. Mud o Tom, 9To 3eMIs SBISETCS IEHTPOM
Bcenennoii, Bompekn (hakTam MpoCyIIecTBOBAI HE OHO ThIcsUeneTrne. PakTaM BOIIPEKH
OJlHa 32 JIPYroi MHOTOYHCIICHHBIE 3KCIIE UM Ha IPOTSKEHUN MHOTUX ACCSATHICTHH
OTIIPABIISUIACEH B 9BEHKUNCKYIO Talry, 9ToOBI HaiiTH Kpatep, BRIPBITHIN «TyHTyCCKIM
MeteopuTrom». Hy a ecin moBepuTh pakTtaM M COTITACHTHCS, YTO HUKAKOTO TyHIyCCKOTO
MeTeopuTa He OBIIIO, UTO KE B TAKOM CITydae CTaJlo MPUINHON THTaHTCKOTO B3phIBa?!
OtBet onHo3HayeH: 30 uroHs 1908 r. B 3BeHKHMIICKOHN Taiire B3opBajach TYHI'YCCKasl ra30Bast
00M0a, 0Opa3oBaBIIasCs B pe3yibTaTe BEIOpoca B aTMOC(hepy OrPOMHOTO KOJIMYECTBA rasa.
Takue B3PBIBbI IPOUCXOIAT CIKECAHEBHO: B3PBIBAIOTCA JOMa, KBAPpTUPHI, 3aBO/Ibl, IIAXTHI.
KcraTu, MHOTHE MECTOPOXKICHUS OBLIM OTKPBITHI OJIaroaapsi CIy4aliHbIM B3pbIBaM rasa.

WHTepecHO 0TMETUTH, 4TO B HOUb Ha 31 mapTa 1965 1. Hag CeBepHoit AMepuKoit
TIPOU3OIIIEIT B3PHIB, HATTOMUHAIOIINH TYHTYCCKUH, TOIBKO MEHBIIIETO MacIITaoa.
IInomane CHIA n Kananpl, cocTaBiasromas okoyio 1 MIIH KM
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, OBITa OCBEIIICHA CTPEMHTENBHO TaIaBIIAM Ha 3eMJII0 00BbEKTOM, KOTOPHIA B30pBajcs
Haj ropoaamu Pusenctoyk u 'ongen, B 450 kunomeTpax K 10ro-3amnany oT ropoja
DIMOHTOH B KaHaJICKOH MpoBUHLMH AnbOepTa. JKUTEenH 3THX TOpOJ0B TOBOPUIIU 00
«OTIYIIUTEIHHOM TPOXOTE», MOPHIBHI IIKBAJILHOTO BETPa BHIOWIIH B JOMaxX OKHA.
BriaenuBiasicst mpu B3phIBE HEPTHs Obljia SKBUBAJICHTHA HECKOJIBKHM KHJIOTOHHAM
TPUHUTPOTOIYOJIA.

VY4eHsble npeacka3any MECTO yJapa METEOPHUTa U OTIIPABUIINCH HA MOMCKH KpaTepa,
nogo6Ho Jleonnny Kynuky, caenasmemy 3to 70 jeT ToMy Haszajl, HO MX IOTIBITKH TOXKE
HE yBEeHYaINCh ycriexoM. Habmroast ¢ Bo3ayxa 3a OYBOM, IIOKPHITON CHETOM, YUCHbIE
HE CyMeId HAalTH ClIeJbl METEOPUTA WK Kparepa. ToJbKO OTIPaBUBILUCH K MECTY
B3pBIBa IEIIKOM, OHU OOHAPYKHJIH, YTO HAa HECKOJIBKO MUJIb BOKPYT CHET' OBLT IIOKPHIT
CTpaHHOH YepHOH MbIIbI0. COCTaB B3ATHIX 00Pa3IIOB OKa3aJCs aHATIOTHYHBIM COCTaBY
KaMEHHOTO METEOpHTa BEChbMa XPYIIKOT0 THIIA, H3BECTHOTO 1Ol HA3BaHUEM

YTIUCTBIA XOHAPUT.

PuBencroykckuit 00bEKT pacchIIaics BEICOKO B BO3AyXe, OOPYIINB Ha CHET THICSYM TOHH
MEJIKOKOMKOBATOW NBLIH. VIHTEpEeCHO OTMETHTh, YTO OYEBHIIIBI TYHT'YCCKOTO B3phIBa
OIUCHIBAJIM UMEHHO TaKOM «UEpHBIN T0KIb.

J10BOJIbHO yOEUTENLHBIM CBHJIETEIECTBOM KOMETHOH ITPUPO/IBI TYHTYCCKOTO OOBEKTa CTalIN
pe3yIbTaThl UCCIIEA0BAaHUS COBETCKUX YUEHBIX, MpoBOAMBIIEroca B 1977 r.
MHUKpOCKOITMYECKHE YaCTUIIbI TOPHOU ITOpoIbl, 00HApYKEeHHbIE B ci10siX Topda 1908 T,
HMEIU TOT k€ COCTaB, UTO U KOCMUUYECKUE YaCTHUIIbI, OCTAIOIIMECS Ha PAKETaX B BEPXHUX
ciosix atMocdepbl. YUeHble CUMTANN, YTO BOKPYT 30HbI ITa/IeHUsT 00bEKTa ObIIO pacchiiaHo
HECKOJIBKO THICSY TOHH 3TOT0 MaTepHuajia. BMecTe ¢ 3THMH 9acTUIIaMK TIOPOBI M3 KOCMOCa
Ha 3eMITI0 yTany ¥ YacTHIIBI METEOPUTHOTO kene3a. [Ipoanann3npoBaB GakThl, COBETCKHE
HCCIIeIOBATEINN CAENAN BBIBOJI, YTO TYHTYCCKUN 00BEKT OBLT KOMETOM, COCTOSIBIIECH U3
YTIUCTOTO XOHAPHUTA. DTO HEYAUBUTEIHHO, TAK KaK aCTPOHOMBI CUMTAIOT, YTO JJIS COCTaBa
KOCMHYECKOT'0 MyCOpa XapaKTepHO HAJIMYKE YIIIUCTOTO XOHPUTA.

Ho ecmu 370 GBITa KOMeTa, MOYEMy ee He BUAETH Ha HeOe 70 B3phiBa? Bo-miepBhIX,
YTBEPXKJIAJIM COBETCKHE YUEHBIE, OHa ITOCTOSHHO OcTaBajiach Onm3koi k CoJHILy, M ee IpoCTo



He OBUTO BUIHO B €T0 Jiydax. Bo-BTOPHIX, OHA OblJIa CIUIIIKOM MaJIeHBKOM, YTOOBI e
CBeueHNEe OBUIO 3aMETHO JaKe Ha TEMHOM HeOe.

Teneps acTPOHOMBI CUUTAIOT, YTO TYHT'YCCKHH OOBEKT OBUI B IEHCTBUTEILHOCTH OOJIOMKOM
KOMETBI DHKE — CTapOi U TYCKJIOH KOMETHI C CaMOil KOPOTKON OpOUTOMN M3 BCEX KOMET,
JBUraromuxcst BOKpyr CoJiHIja, — OTKOJIOBIIUMCS OT HEe HECKOJIBKO ThICSAY JIET TOMY Ha3aj.
Yemckuii acrpornom JIto6op Kpecak ykassiBan B 1976 r., uTo opOUTa TYHI'YCCKOTO 0OBEKTa,
BBIYKCIICHHAs] HA OCHOBE HAIPaBJICHUS U YIJIa, I10Jl KOTOPBIM OH yAapwics o 3eMiIto, Oblia
OUeHb T10X0Xka Ha OpOUTY KoMeThl DHKe. Kpecak onpenesnu, 4To B KOCMOCE TeJI0 HMEJIo
nuameTp okono 100 meTpoB, a ero Macca cocrasisiia npuMepHo 1 MiH ToHH. I1bLib,
00pa3oBaBIIascs IOCIIE er0 H3METIbUSHHSI B aTMOCc(epe, cTalla IPHIUHON «OeIIBIX HOdeH»,
HaOTIOABIINXCS B CEBEPHOM IOJIYIIAPUH MOCIIE TYHI'YCCKOTO B3pBIBa.

Kpecaxk npurren k crnenyromnieMy BeiBoy: «neHTHHKAINIO TYyHIYCCKOTO 00BEKTa Kak
00JI0MKa KOMETHI CIIEAYET CUNTATh €ANHCTBECHHBIM NPABJONOI00HBIM OOBSICHEHHEM
COOBITHS, a CBSA3b €T0 MPONUCXOKACHHS C KOMETOH DHKE NMPEACTaBIICTCSI BECbMa BEPOSITHOMY.
Bonee Toro, Kpecak cumrai, 9To cOOBITHE THIIA TYHT'YCCKOTO MOKET MPOU30UTH cHOBa. OH
CCBIJTAETCS Ha TO, YTO aCTPOHOMBI OOHAPYKUIH PSJ] ACTEPOUIOB, OpOUTA KOTOPHIX
nepeceKaet myTh ABwxeHud 3emin. Hanpumep, B 1976 1. TyHrycckuit ag 4yTh He
moBTOpMIICA. J[0 CUX MOp HEU3BECTHBIM acTepOU] JUAMETPOM HECKOJIBKO COT METPOB
MPOHECCs Ha PACCTOSHUU 1,2 MIIH KM OT 3eMITH. ACTPOHOMBI TI0JIaratoT, YTO OOBEKT,
HMEIOIIUHI pa3Mepbl TYHI'YCCKOM KOMETBI, IIaJjaeT Ha 3eMJII0 B CPEIHEM OMH pa3 B 2 THICSYU
seT. Tax 4yTo TONBKO BOIIPOC BPEMEHH, KOI'/Ia IPOU30iIeT HOBOE CTOJIKHOBEHHE, B
CIIEAYIONINH pa3 pa3pymeHUs] MOTYT OBITh TOPa3a0 CePhE3HEH.

WTak, MHOTHE HCCIIE0BATENIN CUUTAIOT, YTO TyHI'YCCKas ra3oBasi 00MOa oOpa3oBanach B
pe3ynbTaTe eCTECTBEHHOTO BEIOpOCa B aTMOC(epy MPUPOAHOTO Ta3a, o BCEH BEPOSITHOCTH
M€TaHa, TaK Kak B3pbIB pousolen B paiione [lonka-mennoi TyHrycku, Hax TeppuTOpueit
OJTHOTO M3 OTPOMHEHINNX YroJIbHBIX OacceiiHOB Mupa. OgHAKO BRIOPOC TAKOTO KOJTHIECTBA
rasa B arMocepy U3 0JJHOT0 MECTOPOXKJICHUSI MAJIOBEPOSITEH 0 IPHYUHE €0 PACCEUBAHUS B
pe3ynbTarte nepeABHKEHNs BO3LYLIHBIX Macc. BriOpoc raza B armocdepy, 1o ciioBam
OUYEBULIEB, MPOJOIIKANICSA IETYI0 HEAETIO, O YeM CBUAETENBCTBYET BHILICYIIOMSHYTOE
cBeueHne 001akoB. Kpome Toro, kak moxkasaii MHOTOYHCICHHBIE a3p0(OTOCHEMKH, JIeC
MoBaJIeH «0a00uKoi». ITO TOKA3BIBAET, YTO yAapHas BOJHA OblIa HECKOJILKO CHUIIbHEE 1O
JIMHUYU MecTopoxaeHus. CienoBaTeNbHO, BBIOPOC Ta3a B aTMOC(EPY MPOUCXOINT
OJTHOBPEMEHHO M3 MHOTHX BHE3AITHO OTKPBIBLIIMXCS MecToposkaeHuid. Hanbomee BeposiTHON
MIPUYMHOM TaKOTO OJTHOBPEMEHHOTO 00pa30BaHMUs «CKBaYKHH» MOTJIO CTaTh TassHUE BEUHON
MEpP3JI0ThI B pe3yJbTaTe sxapkoro Jjera 1908 roaa.

Bce ocransHble ocToBepHbIe (aKThl, COOpaHHbIE Ha IPOTSHKEHUN MHOTHX JECATHIICTHH,
YKJIQJIBIBAIOTCS B BBIIICU3IIOKEHHYIO THIIOTE3Y, 33 HCKITIOUYEHHEM BeCbMa ITPOTHBOPEYHMBBIX
BBICKA3bIBAaHUH OYEBH/ILIEB OTHOCUTEIEHO TPAEKTOPHH TI0JIeTa HebecHoro Tena. Panee yxe
OTMEYaJIOCh, YTO HANIPABICHHS, YKa3aHHBIE Pa3HBIMHU JIIOJIbMH, OTIMYAIOTCS APYT OT Ipyra Ha
90 u 6onee rpagycoB. Takoe BIMSHHE METEOPUTA, BIIETEBIIET0 B aTMOC(epy C MepBoi
KOCMHYECKON CKOPOCThIO, Oosiee ueM abCcypaHO. B3psIB muiics 0oJiee OHOM CEKYH/IBI.
Ckopee Bcero, pedb UaeT 00 ONTHIECKOM OOMaHe. DTO CBSI3aHO ¢ OTHOCUTEIILHO
MIPOJIOSDKUTENLHBIM BOCIUIAMEHEHHEM Ia30BOH Macchl Ha IIommaau quamerpom 40-50
KIIOMeTpoB. 1l MMEHHO Takoe MOJIHHEe00pa3HOe CBEUEHHE, YBUCHHOE C PACCTOSIHUS, MOTIIO
MIOKa3aThCsl IBIKEHHEM OTHEHHOT'O [Iapa MO IJIOCKOH TPaeKTOPHH, TeM 0oJiee 4TO 3BYK
B3pBIBa, KaK IPH pacKaTe rpoMa, pa3aJicsi o3Ke, YeM MPOHU3O0IIEN CaM B3PHIB.

IIponomxkast u yrounsist Matepuainsl uccnegosanus, M. E. IIpoxopos u3 I'ocyaapcTBeHHOT0
acrpoHomuueckoro uHctuTyTa UM. I1. K. llITepubepra (Mocksa) HallOMHHAET O
CEHCMHUYECKUX SIBICHUSX.

3emieTpsiceHre, BEI3BAHHOE B3PBIBOM, ObIT0 oTMeueHo B Mpkyrcke, Tamkente, Towumwcu u B
HemerkoM ropoze Mene. ITo coobmenuio aupekTopa MpKyTCKOil METEOPOTOrHIecKOit
obcepBaTopuu (caMmoii Om3KoH kK MecTy naaenus) A. B. Bo3HeceHckoro, BIiepBbie B UCTOPUH
HAyKH CEHICMOMETPHI 3aperuCTPUPOBAIN TOTIKH OT yaapa MeTeoputa. Hauamo
3emyerpsicenus npunuiock Ha 00 1 17 mun 11c Beemuproro Bpemenu. [puxon xe
BO3JIYIITHOM BOJHBI HA 00CEPBATOPHIO 3210311 Ha 2,5 MUHYTBI, YTO BIIOCIIEACTBUH
MIO3BOJIMJIO YCTAaHOBHTH ee ckopocTh — 318-321 m/c.



BspbiBHast BO3AyNIHAS BOJIHA, OOOTHYBIAs 3eMHOM 1ap, ObliIa 3aperncTpupoBaHa MHOIHMH
METEOPOJIOTHYECKIMHU 00CepBAaTOPHAMH MUPA. B3pbIB BI3BaI H3MEHEHHE MArHUTHOTO TIOJIS
3emun. MarautHas Oypsi, oTMedeHHas: BOM3u MpKyTcka, mpoioipkanack okouo 3,5 Jaca.

B HOub ¢ 30 utonst Ha 1 utois, T. €. uepe3 15-20 yacoB nocine katacTpodsl, OT 3amagHbIX
6eperoB Arinantuku 1o Llenrpansaoit Cubupu u ot Tamkenra no Caunkr-IlerepOypra, Ha
TEPPUTOPHH IUIONIA/IbI0 Oojee 12 MITH KM

, HA4aJI0Ch HEOOBIYHOE CBEUCHHE 3¢MHOI aTMocdepsl 1 HOYHBIX 001akoB. O0aka,
00pazoBaBIIKecs Ha BRICOTE 0K0JI0 80 KUIOMETPOB, HHTEHCUBHO OTPAXKAJIH CONHEUHBIC
JIy4H, TEM CaMbIM c03/aBasi 3(Q(GEKT CBETIBIX HOUCH Jaxe TaM, I/Ie UX NPEXKIe He
Habrogam. 3TO SBJICHUE TIPOJOIDKAIOCH eIIe HECKOIBKO HOYCH.

ITo xuure pexopnos ['muHecca, TyHIyCCKUI METEOPUT CUUTAETCS CAMBIM KPYIIHBIM
METEOPHUTOM, YIIABIINM Ha 3eMIII0. A 3arajika €ro O CHX IOp OCTaeTCsl Hepa3raJlaHHOM.
O0benuHeHHbIH HHCTHTYT Gusnku 3emian PAH 1 MU®OU noctaTouHO 4acTo npoBOAsT
koH(pepeHMHU Ha TeMy TyHrycckoro mereopura. Hampumep, B 2001 . 8 MockBe cocTosiiach
MexayHapojHast koHpepeHuus «Tynrycka 2001». PaboTatoT u rpyIimsl SHTY3HACTOB,
KOTOPBIE KaXXJI0€ JIETO OPTaHU3YIOT SKCIIEANIMH B paiioH kaTacTpodsl. KoHeuHo, B uucie
HCCIIeI0BATENEH-3HTY3HaCcTOB TOpa3fo OOJbIe TeX, KTO IPUIEPKHUBACTCSA TUIIOTE3bI O BXOE
B arMoc(epy IIaHeThl KOpadisi THOM HUBHIH3ALUH.

UneHs! HAyYHO-HUCCIIEN0BATENLCKOH SKCcTIeuiu CHONPCKOTo 00IIECTBEHHOTO
rocyaapcTBeHHOTo oHna «TyHTryccknii KOCMUYecKUi ()eHOMEH» CUHUTAIOT, YTO UM YAAIOCh
00HapYXUTh OJOKN MHOTUIAHETHOTO TEXHUYECKOTO YCTPONUCTBA, MMOTEPIIEBIIETO KaTacTpody
30 urons 1908 r.

MapiupyT 3KcneIuInm, cocTosBIneics Brepsbie nocie 2000 r., ObUT cocTaBIeH MO
pe3ynbTaTaM aHaJIM3a KOCMHUYECKOH ChbeMKH U MPECTaBIIsI cO00 paclIupeHHy0 30Hy
IIOMCKA B 3aIaJHON YacTH JBEHKHUHCKOTO aBTOHOMHOTO OKpyTa, B balfkutckoM paiione, B
oKpecTHOCTsX noceinka [lonmuryca. [Tomumo gacteil nHOMIaHETHOTO ycTpoiicTRa 14
YYaCTHHUKOB 3KCIIEUIIMN HAIIUIM TaK Ha3bIBAEMBIH

OJeHp-KaMeHb

(on xe Kamens SIHkoBckoro). Jto He 00aaromnasi MarHUTHHIMH CBOCTBaMHA
O’KeJIe3HeHHas: KaMeHHasl TJ1610a HEOOBIYHOTO BHA IONEPEYHNKOM B HECKOJIBKO METPOB,
IIOMCKHU KOTOPOH ¢ nepepbiBaMu Benuch ¢ 1960 r. Ockosok kaMHs BeCOM 0K0JI0 50 kr
ObLT TOCTABJIEH JUIS 3KcIIpecc-aHainn3a B KpacHospek.

K coxanenuro, 6:10k1 kopaOi1st ”HOTUIAHETSH BhIBE3TH U3 [lonuryca He yraercst n3-3a ux
pa3mepos. Ilo Toit ke npuyruHe HET BO3MOXKHOCTH U3YUUTh S-TOHHBINH KYCOK KOCMHUUYECKOTO
Tena, KOTOPBIH, 0 MHEHUIO HEKOTOPHIX CIEINAINCTOB, TAKXKE SBISETCS OJHUM U3 OOJIOMKOB
Kopabuis uHoraHeTsH. Mnxenep IOpwuit JIabBuH oOHapy:xui ero nox KpacHosipckom — B
600 kM oT MecTa naJieHusl MPEANoIaraeMoro MeTeopura — eie B ceHrsiope 1994 r. Mexny
TeM 5 aBrycta 1998 r. )xypHan « AHOMaus» coo0mIan 0 HEOOBIUHBIX PeAMETaX, HAIeHHBIX
yneHamu ¢onaa «TyHrycckui kocMudeckuit heHoOMen.

Torna npe3nznent dpounaa KOpwuii JlabBuH 3asBMII, YTO B AaBHEH KatacTpode MpUuHUMAIIN
ydactue uHortanersHe. OHM criaciy 3eMitio OT ruOerny, pa3pymiB WK cOUB ¢ Kypca
JeTsiiee K Hell KocMHYecKoe Teslo. [ TaBHBIMU apryMeHTaMHM MCCileioBaTelist OblIM 1Ba
TSDKEJIBIX METAJUTMYECKUX CTEPIKHsI, Hali/IEHHbIE B pa3HOe BPeMsl HeloaneKy ot Ba-HaBapsl.
OnuH U3 HUX OBLI BIUIABJIEH B IOPOAY MPEAIIOI0KUTEIHHO KOMETHOTO IPOUCXOXKICHHS 1
JIeKall Ha TIIyOMHe MMoJITopa MeTpa Mo 3emiieit. J[pyroii Ob11 0OHApYKEH JIeKaAITM
HETIOAAJIEKy OT JKeJIe3HOAOPOKHOHN HachIi. CTEp)KHH HE MOATAI0TCS MEXaHNUECKOH
00paboTke. BEIICHUTE cOCcTaB MeTallIa He YAAJIOCh: MPUOOP /IS BEISIBICHHUS COCTaBa
METaJNIMYECKUX CTEPIKHEN MPOCTO OTKA3all.

W3zBectHblit ucatens-anTtact A. I1. Kazannes nepBeiM npeamonoxnt, uro 30 uronst 1908 r.
B paiioHe IlonkameHHO# TyHI'yCKH OTEpIIEN aBapHIO IPU II0CAKE HHOMJIAHETHBIN
3Be3foneT. OueBuaHO, 4To JIaOBHH SIBIISIETCSI CTOPOHHUKOM 3TOH rumnoressl. [Ipaaa,



KazaHues roBopmit u 0 TOM, 4TO B30PBAJICSI HE CaM 3BE37I0JIET, & €T0 IT0CAT0YHBII MOIYIb.
OpHaKO HEKOTOPBIE SKCIEPTHI HE UCKITIOYAIOT, YTO HAalICHHBIEC HA 3TOT pa3 OIOKH
MHOIJIAHETHOTO yCTPONUCTBA MOTYT OBITh YaCThIO JAHHOTO MOJTYJISL.

JIro0OIBITHO, YTO OJIOKK YCTPOMCTBA TaK)Ke MPEACTABISIOT COOOH CTEPIKHU, TOJIIBKO €IIe
Ooubiero, uem oOHapyxeHHbIe B 1998 1., pasmepa. HekoTopble 4ieHbl SKCIeUINT
TI0JIaraloT, YTO paHee UX He YAaBAIOCh HAWTH M3-3a TOTO, YTO OJIOKM BHEIIHE OYEHb TIOXOKH
HAa MOBaJICHHBIE JIEPEBbs, KOTOPBIX HA MECTE NMPEIoIaraeMoro najaeHus, Kak U3BeCTHO,
oueHb MHOTO. K ToMy ke OJIOKH MOJBEPIIINCH CHIILHOMY OKHUCIICHUIO U 00pOCin
JUIIaiHUKOM. B0O3MOXXKHO, NX HE 3aMeTHIIH OBl M Teleph, eciii Obl He 00padoTKa
n300pakeHHs, TOIYIEHHOTO HaJl MECTOM KaTacTpO]bI C IIOMOIIBI0 KOCMUYECKOH ChEMKH.
DKcnpecc-aHanu3, MpoBeACHHBIN JIAOBHHBIM 1 €T0 KOJUIETaMH IPSMO Ha MECTE, B
BaiikuTckoM paiioHe, MOKa3al, 4To MOXO0XKHE Ha IEPEBbs CTEP)KHHU HE SBIAIOTCSA 00JIOMKaMH
METEOpHTa.

Psin cienuanucToB CYUTAET, YTO CTEP)KHH PaHee OBLIH JIEMEHTaMH TEXHHIECKOTO
yCTpOMCTBa MHOIIAHETHOTO KOPaOIIs, ¢ TOMOIIBIO KOTOPBIX OH M Pa3pyIINI KPYITHYIO
KOMETY, yTpoxKaBIIyto 3emie. Pe3ynpTaTel 9KCIEIUINH, TI0 MHEHHUIO €€ Hay9HOTO
pykxoBoautens KOpus JlabBuHa, MO3BOMSAIOT HaeAThCs, 4TO K 100-1eTHIo co AHs maaeHus
TyHrycckoro Mereopura TaifHa KOCMHYECKOTO (heHOMEHa OyAeT HEMPEeMEHHO PAacKphITa.
Oxumaercs, uto k 30 utons 2008 1. B KpacHosipcke Oyzaet 3aBepliicH aHamu3 ockoyika OyieHb-
KaMHs, a TaKoKe YIacTCsl HAIaAUTh OTKa3aBIINil MPUOOp JUIs BBISBICHHS COCTaBa
MeTaJUIMYECKUX CTepXKHEeH. B minanax uccnenoBaTeneil kpynHoMmacutrabHas SKCIeTUINS B
CEBEPHBIN U I0XKHBIN paifoHbI DBEHKHH. FIMEHHO 37€Ch, KaK HEOJHOKPATHO YIIOMHHAETCS B
BOCIIOMHHAHHAX OYCBH/IIEB IaJCHUS «KMETEOPUTay», HE pa3 BUICIH CTPAHHBIC OOJIOMKH,
HaIOMHUHAOLINE 110 (JOpMe yCTPOHCTBA BHE3EMHOTO MPOUCXOKACHHS.

IMosner 3TOro HEOOBIYHOTO HEOECHOTO TEAa CONPOBOXKAAICS 3BYKOM, TIOXOKHM Ha PACKaTHI
rpoma. [TocrenoBaBimii Bees 3a TeM B3pPBIB BBI3BANI COTPSICEHUE MOYBEI, KOTOPOE
OIYIIAJIOCh B MHOTOUMCIIEHHBIX ITyHKTaX Ha IJIOIIA U CBBIIIE MUJUIMOHA KBAJAPATHBIX
kuiioMeTpoB Mexxy Enuceem, Jlenoi u baiikanom.

Komernas runotesa mereoputa Oblia npemioxena eme JI. A. Kynnkom u 3atem pazButa
akanemukoM B. I'. deceHKOBbIM Ha OCHOBE COBPEMEHHBIX AaHHBIX O npupoae komeT. [lo ero
OIIeHKe, Macca TyHI'yCCKOTO METeOpUTa COCTaBIIsIET He MEHee OJTHOT0 MIJUIMOHA TOHH, a
ckopocth — 3040 km/c.

Tem He MeHee B TeUeHHE OCIEIHUX JECATHICTHI ObUTH MTPENIOKEHBI ¥ APYTHE THITOTE3bI.
CornacHo 0AHOHN U3 HUX, TYHI'YCCKUI METEOPUT COCTOSAI U3 aHTHUBEILEeCTBA. B3phIB,
HaOJII0JaBIIMICS ITpU MageHNH TyHI'YCCKOTO METeOpHTa, — Pe3yiIbTaT B3aUMO/ICHCTBUS
BEIIIECTBA 3eMJIM C aHTHBEIIECTBOM METEOPHTA, KOTOPOE COIIPOBOXKIAETCS BBIZCICHUEM
OTPOMHOTO KOJMYECTBA 3HEpruu. bbia mpeayoxkeHa Takke TUImoTe3a o ToM, 94To TyHTyccKuit
METEOPHT IPEJCTABIISLIT COO0H MUKPOCKOITMUECKYIO YEePHYIO JIBIPY, KOTOpast, BOHIS B 3eMITIO
B TYHT'YCCKOH Talre, IPOH3MJIA €€ HACKBO3b U BBIIIIA U3 3eMJIM B ATIIAHTHYECKOM OKEaHe.
Cropsl 0 TOM, C 9YeM CTOJIKHYJIACh IJIaHeTa, He MPeKpalarTcs 10 cux nop. Eciau B nepBoit
IIOJIOBUHE BEKa CI0KHOCTH U3yUYCHMS ITOTO SIBICHHS OBUIH CBS3aHBI C TPYAHOAOCTYITHOCTBIO
MeCTa MaJIeHHs], TO BO BTOPOH MOJOBHHE — C HEJJOCTATKOM JIaHHBIX, a TAKXKE C MPaKTHUECKON
HEJIOCTYITHOCTBIO IEPBUYHBIX MaTEPUAIIOB O TIPOBE/ICHHBIX B PaiioOHEe KaTacTpoQbl
nccaenoBaHuAX. OKOJIO THICSIYHM UCCIeI0BaTeNeH IIOCBATHIIN TYHI'YCCKOMY SIBJIEHHIO TOJIBI
cBoei xu3HU. TeM He MeHee 000CHOBAaHHOT'O HAYYHOT'O IOHMMAHHMS TOTO, YTO IIPOU30IILIO
HaJl cubupckoii Taiiroit 30 ntoHst 1908 r., 1o cux nop HeT. CIIOKUBIIASACS CUTYalUs! BOKPYT
SIBJICHUSI CO3JIaeT IIMPOKOE MOJIE JUIS TICEBAOHAYYHbIX CIIEKYJIISIIHUiL, O0JbIIast 4acTh KOTOPBIX
HE BO3HMKJIAa ObI B CITydae TOCTYITHOCTH Pe3yJIbTaToB SKCIIEAMIINM, Ipex/ie Bcero KoHna 20-x
roznoB (JI. Kynuk) u 45 xomiuiekcHbIX camozestenbHbix skcneaniui (KCD) (H. B. Bacuibes,
I'. ®. [InexaHoB).

TyHnrycckuit heHOMeH HHIYITUPOBal pa3Hble (OPMBI HCCIEIOBAHUS TaHHOH npobiemsl. Ot
(haHTaCTHUYECKUX THUIIOTE3 A0 TIIATEIHHOTO MHOTOJIETHETO M3yYCHUS (PU3UKO-XUMHUECKIX
CBOMCTB OKpecTHOCTEH ropsl CTOWKOBHY, PSAAOM C KOTOPOI OTMEUYESH TMTaHTCKUH BBIBA
neca, npoucmenmuii B 1908 r. Camo no cebe cymecTBOBaHHE CTOIb ITHPOKOTO CIIEKTPa
MHEHHH TI0 OTHOMY BOTIPOCY SIBJISIETCS HEOOBIYHBIM M TAKXKe MPEICTABIISAET CBOCOOPa3HBIi
couyonornueckuii penomen, Tpedyromuii pemenus. 1 Hakonen, cymectBoBanne KCO B



TeueHue Ooiee 45 net, 30 u3 KoTophIX dKcrenuIs npocymiectoBaia B CCCP u B
mocienyronue rogasl — B Poccniickoit @enepariy, SBIIETCS YHUKAIFHBIM COOBITHEM B
HCCIIEOBAHMAX.

Hapsiny ¢ HaydHBIMU pe3yJbTaTaMu SKCIICAUIUH, OMyOIMKOBAHHBIMU B HAYYHBIX KYypHAJaXx,
CYIIECTBYET MIMPOKUH IIACT MATEPHATIOB, KOTOPBIA MOYXHO OTHECTH K CAMOJICATCIEHOMY
TBOPYECTBY, CO3UIATCIPHOMY UHTCIUICKTYaATbHOMY (DOJBKIIOpPY, HAUMHAS ¢ KOHIA 50-x
BILIOTH JI0 cepenrHbl 90-X ro10B MUHYBIIETO BEKa.

NHO®OPMAIIMA K PASMBIIIEHWIO

A. . BoiiriexoBckuii coOpan coOCTBEHHBIH apXiB MaTEepHAIOB, B KOTOPOM IIPEACTaBICHBI
BCE 3arajku TyHTycCKOro gyna.

[Toxa ydeHbIe CTIOPUIIH O TOM, YTO K€ B IEHCTBUTEIBHOCTH TIPEACTABILI 000 TyHTyCCKMiA
METEOPHT, BBIJIBUTAIIN BCE HOBBIE M HOBBIE TUIIOTE3bI, YTOOBI 3aTEM OIIPOBEPraTh MX, Ha
Mecte TyHTycckoi KaracTpogbl CTaIM HAOIIOJAThCsl HEKOTOPBIE aHOMAaJIbHbIC
Ouonorndeckue 3pQexTrl: pe3xoe MOBHIILICHUE YKCIa MYTallUi y AePEBbEB U YCKOPECHHBIH
npupoct jeca. B 1976 r. corpyanuk MactuTyTa nutonoruu u reaetuku CO AH CCCP B. A.
JparaBieB, IPIMEHUB COBPEMEHHbIE MaTeMAaTHUYECKHUE METO bl TCHETHUECKOTO aHaJIN3a,
YCTAHOBMJI, YTO B 30HE I0JIeTa TYHI'yCCKOTO METEOpUTa PE3KO BO3PACTAET YacTOTa MyTaLlUit
Y COCHBI, ITPUYEM MaKCHMyM MyTalli HaOJIf0gaeTcs BOIM3H pacueTHOTO SMHUIEHTPA B3PhIBA.
Kaxk m3BecTHO, MyTanuy BEI3BIBAIOTCS KECTKUMH HOHU3NPYIOIMMHI H3Iy9EHUSIMH, B
HEKOTOPBIX CIydYasiX UX MPUIMHON MOTYT OBITh XMMHUYECKHE (haKTOPHI HITH
3JIEKTPOMarHUTHBIE BO3MYIIeHMs. KakoBa mpupoaa MyTannoHHOTO 3G QeKTa B paiioHe
TYHT'YCCKOTO B3pbIBa, CKa3aTh OJAHO3HAYHO 3aTPYAHUTENbHO. HeoOXxomuMel nanpHeHnme
HCCIICIOBaHMUS.

Wmeertcs, BupoueMm, U gpyras Bepcus. [Io MHEHHIO ee CTOPOHHUKOB, ITPU B3pHIBE
TyHrycckoro MeTeopura MOT ObITh HapyILLIEH 030HOBBIH Cioi HaJ| maHeToid. CKBO3b
00pa30BaBLIYIOCS «BIPY» B PallOH KaTacTpO(bl XJIBIHYJI HOTOK YJIbTPa(pHOIETOBBIX JIyUei, a
IIPH 3TOM, KaK CYUTAIOT HEKOTOPbIE YUCHBIE, BO3MOXKHBI JIFO0BIC aHOMAJIMK OHOJIOTHIECKOTO
xapakTepa. [lombITka CBA3aTh YCKOPEHHBII NMPUPOCT Jieca ¢ YUCTO IKOJIOTHIECKUMHU
MOMEHTaMH (OCBETJICHHE MECTHOCTH IOCJIE TT0BAJIa AEPEBHEB, BEI3BAHHOTO B3PHIBOM,
OTCTYIUICHNE BEYHOH MEP3JIOTHI, BHECEHHUE B IIOYBY 30JIbHBIX 3JIEMEHTOB IIOCIIE IT0XKapa U

T. 11.) ce0st He onpaBaaia. B To e BpeMms MpearnosokeHne 0 TOM, 4TO BemecTBO TyHI'yCcCKOro
METeOpHTa CTUMYJIHPYET POCT I€PEBBEB, CTPOTO MOKA HE JIOKA3aHO.

Kaxk cnenyer n3 crienuaiabHO IPOBEAESHHBIX MOJICIIBLHBIX OIBITOB, CHOCOOHOCTH ITOYB paioHa
CTHMYJIMPOBATh POCT PacTCHUH MPOMOPIIMOHAIBHA COJEPIKAaHUIO PEAKO3EMETBHBIX
9JIEMEHTOB, B YACTHOCTH JIaHTaHa U UTTepOusi. A B 30He najieHus TyHIyCCKOro MEeTeopuTa ux
KOHIICHTpAIUs B MOYBaxX U B ciioe Topda, natupyemom 1908 r., mossiiena. OTMETHM, 4TO
obnactb atoro 3 dexTa ¢ rogamu Bee Oolee U 0oJiee CTArMBACTCS K TEPPUTOPUH, Ha
KOTOPYIO IpoeiupyeTcs TpackTopus TyHrycckoi kKatacTpodsl. MUKPOIIEMEHTHBINH U
M30TONHBII aHAIN3 YaCTHIl, IPUHAIESKAIINX, KaK CUNTAETCs, METCOPHTY, TIOKa3all, YTO OHU
ObLTH 00OTaIIeHB! OPOMOM, CEJIEHOM, MBIIIBSKOM, IMHKOM, CepeOpoM, HOIOM 1 HEKOTOPHIMHU
JPYTUMH PEKO3EMENbHBIMU dJIEMEHTAMU. BIIOIHE BO3MOXKHO, YTO HX MPUCYTCTBUE B IIOUBE
U CIIOCOOCTBOBAJIO POCTY MOTYYEro XBOHHOTO Jieca Ha MECTe BBIrOpPEBIIEH Talry.

I'pynmna yuensix (C. I'onenenxuii, B. Crenanok, [l. Myparies) 3a1amich 1enblo IPUroTOBUTH
ylnoOpeHune, KOTopoe 10 COCTaBy MHUKPO3JIEMEHTOB MPUOIINIKAIOCh ObI K TOMY, KOTOPBIi OBLI
oOHapyxeH nmu Ha [Togkamennoii Tynrycke. [ToiyueHHsIi cocTaB ObUT BHECEH Ha MOJIS
koJxo3a «Mup» TBepckoii obmacTu 1 konxo3a uM. M. Kyty3oa Kamyxckoit obnactu.
Pe3ynpraThl SKCIIeprMEHTa IPEB3OIIIHN BCe OXHUIaHMA. Tak, HampuMmep, MprudaBKa ypoxast
kaprodens gocrurna 43—47 %, a npupoct Apyroi drnomaccsl (cocTaBOM ObLTH 00pabOTaHbI
TaKXXe OTBITHBIC JENSTHKH, 3aCa)XCHHBIC 37JaKaMH1 M JIyTOBBIMH TpaBaMu) okasajcs B 5—10 pa3
6osbIme, 4eM Ha KOHTPOJIBHBIX JCIISTHKAX.

BrionHe mpaBoMOYHO 3a7aTh BOMIPOC: UMEET JIM ATOT 3P PEeKT OTHOIIeHHE K TyHIyCCKOMY
Meteoputy? OJHO3HAYHOTO OTBETA 3/1€Ch OBITH HE MOXKET. Bee neno B ToM, uto 3emis



MIOCTOSTHHO «IIOCBITIAETCS» KOMETHOH, MM, IPYTHMH CIIOBAMH, KOCMHUYECKOI MBLIBIO.

Y cTaHOBIIEH CpEeTHIH €KEeTOJHBII MPUTOK STUX BEIIECTB B aTMoc(hepy HameH maneTsl. Tak
BOT, €CJIM YMHOKHUTB 3TO KOJMYECTBO HA YUCIIO JIET CYLIECTBOBAHMS 3E€MIIH, TO MOIY4acTCA. ..
KaK pa3 Co/IepyKaHue ITUX DIIEMEHTOB B 3eMHOM Kope. CaM co00il HarparBaeTcsi BEIBOJ:
KOCMHUYECKask bUIb, TOCTOSHHO ITOIalatoniasi B atMocepy 3eMIH, CIIy)KHT CBOCOOPa3HbBIM
CTHMYJISITOPOM KM3HM pacTeHHi. Benp Hala nanera, 1BUrasch o cBoel opoure,
nepecekaeT NOTOKH IbIIH ¥ CBOe0oOpa3HbIe MbUIEBbIE 00J1aKa, Monaaatomue B atmocdepy, a
3aTeM BbINaJalolie Ha 3eMHYIO IOBEPXHOCTh. He B 3TOM 11 KpoeTcst M pasrajika NpuauH
BO3HHMKHOBEHHS ITAHAEMHUH TE€X WIN HUHBIX 00JIE3HEH, MACCOBOTO Pa3MHOKEHUSI BPEIHBIX
HACEKOMBIX, yPO)KaHHbIX WJIM HEYpOXKaWHBIX TOJI0B, YCKOPEHHS MM 3aMEICHHS pocTa
JepeBBEB?

BnpoueMm, noka Bce 3T0 rUIOTE3bI U Npeamnonoxenusd. [loiinem ganpiie. ..

B3prbIB B 9BEeHKHIICKOI! Talire — HanOosee IpKuii, HO He eIMHCTBCHHBIN U301 B CIIOKHOM
LeTH Teo(pU3NIECKUX COOBITHI, KOTOpble Habmromamucs teToM 1908 1. 3T0 00CTOSTENECTBO
OYeHb YaCcTO HEAOOLEHNBAIOT. B3sTh X0Ts OBI Ipo0iieMy cBeTiIbIX Houell. Ee 00bsicHeHne
SIBJISIETCSL KAMHEM MIPETKHOBEHMS 111 BCEBO3MOXHBIX TOJIKOBAHUMN MpUpoabl TyHrycckoi
KatacTpodsbl.

HeﬁCTBHTeHLHO, CBETOBBIE aHOMAJIUU HEJIB3s 00BICHUTD pacCeaHUEM COJIHCUHBIX nyqeﬁ
NbUIMHKaMH, KOTOPBIC 3aTOPMO3UJIMCH B BEPXHUX CIIOAX aTMOC(l)epI)I. Cna,u HUHTCHCHUBHOCTHU
9TOTO SIBJICHHS 32 HECKOJIBKO CYTOK MO3BOJISIET CUUTATh, YTO 37€Ch PELIAIOUIYIO POJIb MOTIIH
ChII'paThb MOHMU3AIMOHHBIC MPOLCCChI, HCTOYHUKOM KOTOPLIX IMMOCITYKUJIIO TOPMOKEHUE POA
KOCMHYECKHX YaCTHI. DTH YaCTHIBI MPEACTABIUIN CO00i1 001aK0 KOCMHUYECKOH MBIIH, Yepe3
KOTOpo€ 3eMJIsl TPOXOHiIa B TeUEHHE HECKOIBKIX THEH.

Hpyroe o0bsicHeHNE (heHOMEeHa cBeTNIBIX HoUel npemnoxmmu C. Hukonsckuit u 3. [lynb,
KOTOpBIE, NCCIIEZI0BaB JaHHBIC MOMYTHEHNUS aTMochepsl B KanndopHun 3a HECKOIBKO JIET C
HadJaja BeKa, IPHILTH K BEIBOAY, 9To B 1908 1. B atMocdepy 3emin niepen TyHTycCKuM
BOIILJIO IPYTO€ KOCMHUUYECKOEe Tello — AJIeyTCKUI MeTeopHT. Macca ero cocTaBiisiia OKOJIO
100 ThIC. TOHH, a COCTaB OBLT MBIICBON. DTO TEJIO Paccesyioch B 3eMHO# aTMocdepe Ha
MOJITOPa Mecsiia panbine TyHIYCCKOTO M BhI3BAJIO CBeueHUE atMocdeps! nepen 30 uioHs
1908 r. Bepcus 3Ta He GeccropHa, HO OHA TOBOPHT O TOM, YTO 1 Yepe3 80 JeT mociie coObITUs
MOXHO OTBICKAaTh HOBBIC q)aKTI:-I 1 MOCTPOUTH HAa UX OCHOBE COBCPIICHHO HEOXKUIAHHBIC
MIPEATOI0KEHHS.

W nakonern nocnennee... Bpsa mm MoxxHO onpenesnuTh npupoy TyHI'yCCKOTO MeTeopHTa,
OTMpasich TOJIBKO Ha N3ydeHne (pu3nuecKkoil KapTuHbI npouciieaniero Haa [logkameHHOM
TyHryckoii B3pbiBa. BemecTBo — BOT 4TO MOMOTII0 OBI. 3HAYNT, HAJ0 OBIIIO HCKATh OOBEKT, B
KOTOPOM METEOPUTHOE BEIIECTBO MOTJIO «3aKOHCEPBHPOBAThCs» ¢ 1908 T.

Takum 00beKTOM oKa3zaics Topd. Ero u3ydanu 10iaro u pasHeIMH MeTOIaMHi. ByKBaJIbHO
METp 32 METPOM 00CIIeIOBAJICS paiioH KaTacTpo(bl (CheMKOM Oblila MOKPHITA TEPPUTOPHS
OK0JIO 15 ThIC. KM

2

). U3y4enuro nojiBeprajii MUKPOCKOIIMYECKUE YACTHIIbI, HA KOTOPBIE 110 JIOTUKE JIOIKHO
OBUIO pacnacThesl TYHI'yCCKOe Tello. B Topdax u3ydeHHOro paiioHa y1aJioch BBISIBUTB, 1O
KpaiiHeil Mepe, He MEeHee IIATH BHJIOB MEJIKMX YaCTUIl KOCMUYECKOTO TPOMCXOXKICHUS (B
TOM YHCIIE CHIIMKAaTHBIE 1 JKeJIE30HUKeNeBbIe). B pe3ynbraTe B CHIMKAaTHBIX YacTUIAX U3
Topda 1908 r. 661710 0OHApPYKEHO MOBBIIIEHHOE COAEpKaHue TsDKeNoro yriepoaa C-14.
OTOT palioaKTHBHBIN N30TOI MOXKET 00pa30BBIBATHCS B TEJaX, OABEPIIIUXCS
CHJILHOMY BO3/I€HCTBUIO KOCMUYECKOT0 M3y4eHust. OH SIBHBIH CBHJETEINb TOTO, YTO
CHJIMKAaTHBIE YaCTHIBI UIMEIOT OJTHO3HAYHO BHE3EMHOE IIPOUCXOXKICHHE.

PaccunTaB ¢ yueTom paccenBaHHS H30TOMHBIX YACTHUI] X MOIITHOCTH B3PBIBA BO3MOYKHBIH BEC
KOCMHYECKOT0 TeJla, YIeHBIe IPHUIIUINA K BBIBOAY, YTO OH MpeBHImai 5 MutH ToHH. B 1980 1. B
nmopojaax Topda «karacTpo(GHOTO» CJIOS MOCIe CIeHaTbHON 00pab0TKH COTPYIHUKH
Wucturyra reoxumun ¥ pusuku MuHepasioB AH YCCP o6Hapyxumm Ha MecTe KaTacTpoQbI
aIMa3HO-TpaUTOBBIE CPOCTKH BHE3EMHOTO NMMPOUCXOXKACHNUS. I3BECTHO, UTO TaKHe CPOCTKH
POXIAIOTCS TOJIBKO TPH CBEPXBBICOKHX JABJICHUSX: JTMOO BO BPEMsI B3phIBA B



KUMOEPIIUTOBBIX TPyOKax, JINOO MpH yaapax KOCMUYECKUX TET MEXAY COOOM MITH O 3eMHYIO
moBepxHOCTh. [Tockonpky B 1908 T. B 3THX MecTax He OBUIO KaKUX-THOO U3BEPKEHUN 1
B3PBIBOB 3¢MHOTO IIPOUCXOKICHHUS, MOXKHO IPEINOI0KUTE, 9TO 30 HIOHS HaJl TAUTOH
B30pPBAJIOCH MPUPOAHOE KOcMHYecKoe Teao. OHaKo 3TO HE 03HAYaeT, 4TO IpodiaeMa
TyHrycckoro Mereopura pereHa.

3aranok emie MHoro. Hampumep, uccienosareneii cmymaeT takoi ¢gakt. CpaBHUTENBEHO
HelaBHO ObLIa pacuidpoBaHa adpoPoTOCheMKa paiioHa KaTacTpodbl U MpuiIeraromei Kk
HEMY TeppUTOPHH. B HEKOTOPOM OTHATIEHUU OT NMPENNOoIaracMoro 3MUIEHTPa B3phIBa
BHJICH OTPOMHEIH KpaTep IuameTpoM okono 18 kM. Beerna cunranocs, 9To 3T0 ApeBHAN
KpaTep BylKaHa. A BAPYT 3TO TaK Ha3bIBaeMast

3BE3/IHas paHa

— pesynbTaT yaapa Meteopurta emie 200 miH et Hazan? Torna He HCKITIOYeHa
BO3MOXKHOCTb, YTO aJIMa3HO-Tpa(UTHBIE CPOCTKH 0OPa30BAINCh IIPU YAAPE IPEBHETO
TeJa O MOBEPXHOCTh 3E€MIIM WIIM OBLIM BHECEHBI UM CAMUM. Y IapHasi BOJIHA TYHI'yCCKOTO
B3pbIBa JIMIIb CIIOCOOCTBOBAJIA MIEPEHOCY ITHX KPOXOTHBIX AIMa3HKOB ¢ OOPTOB
3BE3[JHOM paHbl Ha OKpYyKatolue 6osora B paiioHe TyHrycckol karactpodsl. KoneuHo,
9TO MOKHO CHHUTATh NOYTU HEBEPOATHLIM COBIIAICHUCM. OHHaKO TMOATBEPAUTH UIIN
OIPOBEPTHYTh TMIIOTE3Y MOKHO JIMILB [IOCJIE TINATEIbHBIX UCCIEN0BaHUN KpaTepa,
KOTOPBIN IO CUX IOP NIPAaKTUYECKHU HE U3ydeH. B nmociennee BpeMs B Hay4yHOU
JUTEpaType MOSBUINCH COOOIICHHS O TOM, YTO 10100HbIe 00pa30BaHKs MOTYT
BCTPEUYATHCS B COCTABE TAaK HA3bIBAEMBIX (DOHOBBIX BBINAICHUN KOCMHYECKOTO BEIECTBA,
KOTOPBIE MPOMCXOIAT TIOBCEMECTHO U TIOCTOSHHO. TakuM 00pa3om, aMa3HO-TpadUTHBIC
CPOCTKH, CKOpEE BCET0, K TYHI'YCCKOMY METEOPHUTY MPSIMOT0 OTHOIIEHHS HE HMEIOT.

JpyruM MpHU3HAKOM BEIECTBA, OTHOCSIIETOCs, BO3MOXKHO, K TYHI'yCCKOMY METEOPHTY,
MOJKET CUMTAThCS UpUIUEBas aHOManus B ocaakax 1908 r. Y auButensHo, HO Takue
AHOMAJIMH OBLIM HECOXKHIAHHO OOHAPYKEHBI B IBYX PA3IMYHBIX TOYKAX 3€MHOI'O IIapa B
camoe nocieanee BpeMs. B Hagane 80-x rogoB amepukaHckuil yueHslil P. 'aHanaTy,
CIICIIMATIKCT 110 METCOPUTAM, MMPOBET XUMUICCKOE HCCIICIOBAHUE 00Pa3I[0B JICASHOIO
mokpoBa B AnTapkTuae. OH MOJCUNTAN, YTO CHET, BBINABIINN BCKOPE MOCIE TYHT'YCCKOTO
B3pBIBA, JIOJDKEH JIexaTh Ha riryouHe 6osee 10 m. ITo nanneiM ['anamaTy, cinoii ap1a ¢ riryOuH
ot 10,15 no 11,07 M cooTBeTcTBYeT 1912-My + 4 roga. AHayiu3 4acTHIL NbUIK, B3ATBIH U3
JIESTHOTO CJIOS Ha 3TOH riTyOMHe, TI0Ka3all, 9YTO CoAepKaHie UPUANS B HUX B IIECTh Pa3
BEIIIIE, YeM B APYTHX CIOAX JIbAa. Upuanii — 31eMeHT, peakuii Ha 3eMiie, HO OOBIYHBINA IS
METEOpHUTOB. ['aHAmaTH CBS3BIBACT YKa3aHHYIO aHOMAIHUIO ¢ TYHT'YCCKUM METECOPUTOM U
OLICHMBAET €r0 Maccy B 7 MIIH TOHH, a pa3mMep — B 160 MeTpoB. AHaNN3 METAJUIMYECKUX
mrapukoB u3 cios Topda 1908 1., HaliIeHHBIX B paifoHe TYHI'YCCKOTO B3pBIBa, TAKIKE IMTOKA3aI
n30BITOK COJIEPKaHUS UPHUIIUSA B TISAThH pa3 BbIIIE, YeM 0OHapyKeHHbIN ["aHamaTy.

Bnpouem, ipu olleHKe 3TUX 0YeHb HHTEPECHBIX HAXO0JI0K HYKHO UMETh B BUY P
obctositenscTB. B Mae 1908 r. B paiione AneyTcKoro apxuresiara B 36MHOM aTMochepe
pa3pymIuics KpymHbIN jKeJe30HUKeNeBbIA MeTeopuT. O0J1aK0 KOCMUYECKON TBIITH
paccesutock B atMocdepe, a 3aTeM 0ceJio Ha OTPOMHOM MPOCTPAHCTBE. ITO MOTJIO
CYIIECTBEHHO HAPYIIUTh €CTECTBEHHBIN KOCMIYECKIH (DOH U MIPUBECTH K IOSBICHUIO B psIe
TOYEK 3€MHOM MOBEPXHOCTHU HJIEMEHTHBIX aHOMaIHM, JaTupoBaHHbIX 1908 T., HO K
TyHrycckoit kaTactpode He oTHOcAmuXCst. Kpome Toro, B ocieaHee BpeMs reoIord
0OHAPYKWIIH, YTO HEKOTOPBIC BUJIBI BYJIKAHUYECKUX adP030JICH, KOTOphIe 00pa3yIOTCs B
pe3ynbpTaTe BBIHOCA MaTepraia ¢ OOJBIINX TITyOHH B aTMOC(Epy, COJACPIKAT TOBBIIICHHOE
KOJIMYECTBO UpUAMs. B 3TOH CBSI3U HYHO BCIIOMHUTD, YTO B 3MOXY, HEMOCPEICTBEHHO
MIPUMBIKAIOTIYIO KO BPEMEHH MaJCHHUsI METEOPUTA, Ha BCE TeX ke AJleyTax MpOU30IIII0
MoIIHOe M3BepxkeHne Byikana Keynad. U eme Takas napopmarms. JJaHHBIE TpyTHX
HccieIoBaTelIel, TakKe N3YIaBIINX KOJOHKY JibAa U3 paiiona KOkHOTo mosroca ¢ TIIyOHuHBI,
coaeprkaieit cioit mpaa 1908 r., mokasanu, 4To MPEBBIMIEHUS COASPIKAHUS UPUIHS HATl
(hoHOM He ObUTO OOHapykeHo. [Ipudyem ypoBeHb 0011Iero oHa OKa3ancs 3HAUUTEINHHO HIKE
(dona, 3apukrcupoBanHoro ["aHamaru.



TYHI'YCCKOIM KATACTPO®E ITOCBSIIAETCS

Ecnu sta utorosas I/IH(l)OpMaHI/IH Jajia IOHMMaHUuC TOI0, KaK aKTUBHO pa60Ta}0T Y4€HbIC
HaQ pa3ra;u<0171 TaﬁHH, TO MOKHO HepeﬁTI/I K TBOp‘{eCKOP‘I YacCcTH UCCIICA0BATCIBCKOTIO
Martepuaja. 3aFa,HO'~IHOCTI) COOBITHSI HE MOTJIa HE BBI3BATh OTKIIMKA B cepanax nod3ToB.
I/ITaK, HCCKOJIBKO CTI/IXOTBOpeHHﬁ, MOCBAIICHHBIX TyHFyCCKOMy METCOPUTY.

Onyapn barpunkunit

WCCJIEJIOBATEJIb

Iocsmaercs JI. A. Kynuky

1

B HeBenoMbIX Heapax cTekIa
Hcxoaut xxyxokaHbEM ITIena.
Bce Hmke, 1 HUXKE, U HIKE, —
Ve paziuyaelib CJIOBA. ..
Jleturt, 1 nbUIaET, U OPBIIKET
OTtpyOneHHas rojoBa. ..
qy}IOBI/IHlHI)IX 3BE€3 0 HAIIPSAKCHBE,
U cynopora, u 1poxp —

Vke HEBTEpPIIEXK OT TyJICHBS,

Ort 6necka — yXe HEBTEPIICK. ..
W B cBIpOCTH TaCKHOTO JI€Ta,

B o03epa, B necHble Oyrpsr —

B ropsimux oTpenssax komera
JleTuT — W pBIAACT HAB3PBI. ..

2

Toraa u3 X0MOIHBIX 6OJIOT
Hagcrpeuy coxatslil BCTaer,
XpaHUTENb COCHOBBIX YTOJUH,
Brnazbika KOCMAaThIX JIOCHX, —
OH MeAJICHHBIM yXOM HOBOJUT,
OH MeJICHHBIM TJ1a30M KOCHT,
OH nyer 1eNKoBoi Iy0oi,

OH cTOHeT 3BepHHON TPYOOii,

W3 MX0B mogHNMas B OTHU
IIInpoxux poros NATEPHHU. ..

OH BHIUT: HaJl XBOHHBIM 3200poMm,
KpyTsch, BBITIIBIBAET U3 MIJIBI
I'ae3noBbe u3 Oiecka, B KOTOPOM
Bopuar u keko4yT OpJibL. ..

U Berep He3memHUX yroaun



ITo mKkype 0’0roM MpoXOAHuT,

W nvetcd B Taliry U3 rue3ga
Barposasi, 31as Boza.

JlecoB orHeBbIE€ BOpoTa

BceraroT U3 kpyTsiencs MIisl,
[Moxap nmogaumaet 6o0Ta

U B TOIb OKYHAET CTBOJIBL.
Hrpaer orosus A3bIKaThIi
T'agrokoii, mon3yiien Ha 30B, —
W BumuT nociegHuM coxaThli
ITanenbe mocneHUX CTBOJIOB.

3

Mensens u 3Beps Tyra —

O KOM THI B3BICKY€IIb, Taiira?
Kax mamoHT, BCTaeT yepHoieche,
TlonHsB MO3BOHKHU K 00JIaKaM,

U niromieBoit MEp30CThIO MIJIECEHD
[To KpsKHUCTHIM J1e3eT OOKaM. ..
3necs scTped rHEe30Bbs CTPOUT,
3neck TaliHas cBaip0a CoB,

[la CTBIHET B TpaBe acTEpPOUL,
XpaHUMBIi 3200pOM JIECOB.

Ha BepcThl, 1 BEpCTHI, U BEPCTHI,
ITpomo3rabIM OBUTHEM IIEBETIS,
ITokprinack 3amI1IEI0H KOPOCTOM
B oorax u s3Bax 3emus. ..

Ho uro nemexony ycranocts

(O, uepnsble pycna gopor!) —
Poccus 3a necom ocranacs,
Pa3Besimachk B HOYb — U yMUanach,
Kak manpHero uyma JIbIMOK. ..
Bpener oH no Tponam ciy4aiiHbIM
CKBO3b PIKaBbIX JIECOB TOP)KECTBO;
Pyxsbe, acTpomsaous, 9altHIK —
Hexutpsiit HHCTpYMEHT €ero.
Bpener oH 1o BeIMepImM pekam,
ITo mepTBOI1 1 Bano 3emMie. ..
Kaknm orHeBBIM APOBOCEKOM
31ech HAaYKMCTO BRIpYOJIeH Jec?
Kaxas HOTa HacTynmiIa

Ha pxaBuuHy pBaHBIX KyCTOB?
Kakas kopsBas cuna

IIponuia — u pa3BopoTuiIa
Croucroe Oproxo mIacToB?

U Tam, rae B CMOIHCTOE TEIIO
CocHbl JpeBoTOUEl IPOHUK, —
I'pozsaT GenusHOM MOMepTBEIOi
[Morubumx poros nsTepHy.
KuBaer coceHHUK cHHMIA,
CThIHET 03€p BOJA;

IlepBelii npe3UMHUN HHEN

Becsb B 3BepUHBIX clenax.

Bonxk BbuIE3aeT u3 jgora

C uHeem Ha ycax...

a 3npaBcTByeT nopora,
Iotepsinnas B necax!



Amna bosipkuna — aktuBHeimui wieH KCD, yyacTHHIIa MHOTHX SKCIIEUITHIMA,
MaTEeMAaTHK, SKOJIOT, aBTOP OPUTHHAIBHBIX HAYYHBIX MOHOTpaduii, paboTacT B

Wucruryre onkonoruu Tomckoro ¢ummana CO PAMH.
* * %

Aimna bosipkuHa

Tlox ckomnp3siet TEHBIO caMoJIeTa
HemnonpwxHol KakeTcs Taiira,
Ho s coBHO BUXY, Kak 60710TO
T'HeTcs Mo moAoMIBOM carora.

[MoaneTnm-Ka MBI TeTIEpb MOOIMKE.
[Mox kpBUTOM TIOXKAPEI HE TOPST.
B 3enenu taiiru naBail mouIeM
ManeHbKuil 3aTEpSHHBIN OTPSAL.

Prok3axku NpuiImILIg K MOKPEIM pobam,
Kanenpkamu Jier Ha JIMIA MOT.

Bot 61 HaM OAOPOCUTH UX HEMHOTO,
Tonbko He MmocaauIllb CaMOJIET.

30710TOM CBepKaeT charHyMm 3BI0KHH.
W yxe OTIMYHO BUJHO MHE

VX geTpIpe paJoOCTHBIX yIBIOKH,
TpeyrompHUK OeNbIi Ha 3eMIIe.

3HauuT, BCE B MOPSIIKE, BCE KaK HAJO,
3Ha4nT, 0053aTEIHHO AOIMIYT.

Hy, Bcero Bam nobGporo, pebsra.
Habupaii, npyxuire, BEICOTY!

* * %

Esrenunii Kopryn

Bru1 Buzenu,



Kak Iajana KOMeTa,
MoJTHE0a 3aCTIOHNB
CBOMM XBOCTOM,

u Hax TyHryckou
3apeBo 3aplelo,

JIec IpeBpaTHB

B TOPSIIIUIA OypesioM.

BrI BUzenm,

YTO 30H] MHOILJIAHETHBIH
TaM IPU3IEMITIIICS,

a B3JIETETh HE CMOT,

W JBHUTATE]b €T0,

HaM HEHU3BECTHBIN,
nosiHe6a mpeBpaTu

B 3JIOBCIIHUIA CMOT.

A s yBuzen

CHILy YelIOBEKa,

ero (aHTa3nM U pazyma
TIOJIET,

KaK OH CyMell

elle B HavyaJe BeKa,
YCTPOHB B3pHIB,
MOJTHSATH MEPENooX.

Hi3BecTHBIN Hcciie1oBaTeNb METEOPUTOB, U B IEPBYIO ouepens TyHrycckoro, JieoHna
Kysnk Hanmcas B 9KCIIEAUIUAX HEMAJIO CTPOK, IOCBAIICHHBIX TaiiHe Beka. Bot
HEKOTOpHIC U3 HUX, OITYOJUKOBAaHHBIC B KHHTE «B monckax meteoputos. 1921-1940».

Jleonnn Kynuk

LIEHTP TTAJIEHUS

...Ha nepesaie 51 pa3oui Bropoii

CBoil CyXOIyTHBIN arepb

U ctan kpy>KuTh 10 HUPKY TOp

Boxpyr Benukoii KOTJIOBUHBI,

CriepBa — Ha 3amaj, 1eCsITh KHIOMETPOB
[potins mo rpedHsaM rop;

Ho 6ypenom Ha HUX

Jlexxan yxe BeplIMHAMU Ha 3amaf,.
OrpoMHBIM Kpyrom oboresn

Bcro KOTIIOBHHY 1 TOpaMU K IOTY;



U Gypenowm,

Kax 3aBopoxeHHBIH,

BepmmHaMy CKIOHUICS TOXKE K IOTY.

51 Bo3BpaTuIiCcs B 1arepb

U cHOBa 1o BepIIMHAM rop

ITomen x BOCTOKY,

U Gypenom BepIIUHBI BCE CBOU

Tyna e OTKIOHUII.

S1 cuibl Bce HamIpsr U BBIIIET CHOBA K IOTY,
[Touru uro x Xymmo:

Jlexamas meTtnHA Oypermoma

BepmmHsl 3aBepHy1a TOXKE K IOTY. ..
CoMHeHui He OBLIO:

S uenTp maneHps obomen BOKpyT!
Ctpyero OTHEHHO! U3 pacKaleHHBIX ra3oB
W xmagHeIX TEN

Mereoput yaapui B KOTJIOBUHY

C ee xonMaMmu, TyHIPOH 1 60I0TOM

U, xak cTpys BOABI,

Y AapUBIIUCH O MIOCKYIO IOBEPXHOCTb,
Pacceuaer OpbI3ru

Ha Bce ueTbIpe CTOPOHBI.

Tax To4HO U cTpyA

W3 packaseHHBIX Ta30B C POEM Tel
Bonsunace B 3emito

W HenocpencTBeHHBIM BO3/ICHCTBHEM,

A Taxoke B3pBIBHOHN OTAaYero Mpou3Beia
Bcro 3Ty MOIIHYIO KapTUHY pa3pyLICHbs.

U no 3akonam ¢uznku (MHTEphEpEHIIUS BOIH)

[1]

JloJKHO OBITH, OBLIO U TAKOE MECTO,
I'e 1ec MOT OCTaBaTHCS HA KOPHIO,
JIuuis OTEpSIB OT Kapa

Kopy, THCTBY U BETBH. ..

1927

[NECHb O METEOPUTE

IIponor

COJ'IHL[C C CEroaHA Ha JICTO HOﬁHCT,



ITyTh BEeKOBEUHEIH TOPsI B HEOOCBO/IE.
Mgicneli OypIuBBIX MOUX XOPOBOJ,

B pudmer mopoit obiekascs o,

Bretcs B mpocTopax 3a HUM Ha CBOOOJE.
Tawm, Ha 3emiie, HaUMHAETCA TOA,

JIrony MOABOAAT UTOTH ACTHUILIKAM:

YTo UM NpoLeccoB KOCMUYECKUX XOJ?
JIviiky X B KapMaHe JOPOXKe JTFOAUIIKAM.
Tawm, Ha 3emite, TbETCS KPOBB, KaK BOAA,
B TroppMax-3acTeHKax M IPOCTO «HA BOJE» —
B ynmmax, ckBepax, mossix... HHOTAa
Xnemer, kak B 0oiine (B Kutae), rona. ..
Ha xamurane HeT Macku yx OoJble.
Toneko B Coro3e BEIUKOM OIHOM

BypHo noctpoiika uaeT MUpOBasi:

Ctpour pabounii HEBUAAHHBIHN J10M,
Craporo ObiTa OKOBBI COMBAsI.

CouHIle ¢ ceroHs Ha JIeTO TIOHET,

[TyTh BekoBe4HBI TOpsi B HEOOCBOIE.
Mgicnelt OypIMBBIX MOUX XOPOBOJ,

B pudmsl nopoii odiekancs o,

Bretcs B mpocTopax 3a HUIM Ha CBOOOJE. ..

23 nexabps 1929

Bsenenue

CourHIle CeTOHS JIETHUT, KaK BYEpa. . .
Bxpyr HEro MyaTcs 1mIaHeThl, KOMETHI. ..
Kpyxkatcst TBMBI METEOPOB BCETa
(Menkwue, BeCOM JI0 TpaMMa, Tela).
[TeuTBI0, KaK mry6ot0, CoJHIIE 0ZIeTO.

I'maBa 1

ConHlle MaTepUy B3pbIBOM JIYUYUT:
['oHuT My40oM ee B TiryOb MUPO31aHbs,

B 6e31H51, TI€ HyJ1b a0COIOTHBINH LAPHT.
[Ib11h TATOTEHHE K LIEHTPAM BIIAYUT.
Tam 06s1aKOB IPOUCXOANT CO3/1aHbe!
Jlerkue ra3sel: a30T, BOJOPOJ,

OKUCITBI yTII4, IIHaH U XJIOPUIBI

B xamnu cxwmxatores. Kams pacrer.
TBepaas Kk KarenbKaM IBLIb IPHUCTAET,

B npouHBIii cnarasck KOMOYEK 110 BUY.
K KoMy — KOMOK, KOISIT Maccy B cebe!
Jly4 371€ch HUYTO: BBIIIE 3/1€Ch TATOTEHbE !
Kowmpbs, mojiaBmmcey Bie4eHblo K Tebe,



Momaoe CodHIle, 1o KpaTKoi 60proe
TsHyTCS K CBETY U3 Mpaka 3a0BEHbBSI.

K cBety! Ho 3neck Bens syun,
3/1ech YK He HyJIb a0COJIOTHBIN, KaK PaHbIIIC.

HyxHo ¢ TerioM yx 60ps0y 371€Ch BECTH. . .

[2]

Kocmmueckue aHoMannu, HeBEpOSATHBIC HeOESCHBIE SIBIICHHUS BCETIa BIOXHOBIISIH IOSTOB.
Commxenne 3eMITN B «ITOCTIaHIIeB KOCMOCay BCETAa HETIOBTOPHMO H 3arafoyHo. A
0XKHBAKOIIUEC B TIOOTUYCCKUX CTpOKaX KapTI/IHI)I HeCyT OTIICHATOK BCJIUYHA U BCUHHOCTU
Bcenennoii.

I1. JI. ApaBepT

BOJIN/I

Kornaa Hag cMyTHOO rpoMajiol APEBHUX TOP
MennutenpHO CKOJNB3HUT IO HeOY MeTeop

U mrenect cIBIIATCS 3araJlovHEIH B 3dupe,
Brnepsis xanHblil B30p B OTHUCTO-ABIMHBIN clies,
S mymaro o TOM, 9ero yx OOJbIIe HeT,

O KOHYHBIIIEM CBOW BEK KAKOM-TO MaJlOM MHpE.

W3 6e3an [NanakTvKy, CBEpIINB AaNEKUi Ty Th,
OH cKopo JT0IDKeH OBIIT HU3BEPTHYThCS Ha IPYyIb
3eMJIH, TJIe MBI )KUBEM, CBETHJIOM JIHS COTPETHI;
Ho Bo31yx, TOpMO34 €T0, HE IOIyCTHII,

JIvmnB B cienoit 60pbp0e nepBOHAYABHBIX CHII,
YnacTp B 00BATHS Uy>KOH €My IIaHETHI.

Hap rmagsMu Mopeii 1 nayTUHOH pek,

B xoj01HO# BEICOTE CBOW 3aBepias Oer,

B ToH9aiimii, 35I0KHi1 Tpax pacmajics IUIOTHBI KaMeHb,
W, sipko 03apuB MOIYHOUHYIO THMY,

B npeacMmepTHbIN KpaTKU MU COIYTCTBOBAJI €MY,

Kak (haken BCIIBIXHYBIIHH, Uy I€CHBIH aJblil MIJIAMEHb.



KOCMMYECKMUI JIE]]

B npoctpaHcTBE MUPOBOM, CpEIU METEOPUTOB,
OOWIBHBIX HUKEIIEM, KEJIe30M, KaK py/a,
Cpeau 3arafiloyHbIX, Yy>KUX ISl HAC XOHAPUTOB
W3BeuyHo HOCATCA, OMyXKIasi, TIBIOBI JIb/A.

CII0XKHMBILINCE B arperaT KpUCTaUIOB TPUTOHAIBHBIX,
[TpoTHBOOOPCTBYST HEBUAUMBIM BOJHAM,
Onu OeryT B CBOMX Kpyrax acTpalbHbBIX,
IToxa HEBEeTOMBIX M HEJJOCTYIHBIX HaM. ..

ITopoit oguM U3 HUX B 6ECCMEHHOCTH JBUKECHbSI
CKpEecCTAT CBOU IyTH C OPOUTOI0 3eMHOM

W, crneno BepHbIE 3aKOHAM IIPUTSIKEHbS,
CaepratoTcst B HaIll MUp AJIS y4aCTH HHOH.

CTpeMI/ITeJ'IBHO JICTS B BO3AYIIHBIC TYyYUHBI —
COSZ[aHB)I TEMHBIX HEAP XOHOZ[HOﬁ MyCTOTbI, —
BpaH.laIOTC?[, CBETACh, KOCMUYCCKUEC JIbANHEI,

U Taror ux tena B 00BATHIX TEIUIOTHI. ..

W, BbInaB Ha yTeC, OT 3HOS pacKaJCHHbIN,
OcTaTku XpynKue KOraa-To MOIIHBIX Macce,
Konuas Bek, ObITh MOYKET, MUJUTMOHHBIH,
[Nocnenuuii CKOpOHBII CBO MEPEKUBAIOT YaC.

A CornHlile npeBpaTuT UX CKOPO B Iap HE3PUMBIH,
ConbeTcst TECHO OH ¢ TpoMaJioi 00IaKOB;

W npumem MbI IOTOM B IJI0aX 3eMJIM POAUMON
YacTuis! BIa)KHbIE HCUE3HYBIINX MUPOB.

NAOYYASA 3BE3JJA

TeI gymaenis: B MOpe ymana oHa,
3Be3na royoasi, — 70 caMoro JiHa
Jomia u 3apbiiach B 3bI0yUnid TIECOK,
W3 uyx0oro Mupa cirydaiiHblii KYCOK. ..

He ribi0a, He TIOTHBINH 00BEMHCTHINA KOM,
Yacrtuua, cpaBHUMAs C MAJIBIM 3€PHOM,



Bierena ctpemrias B atMmochepy 3emin
W3 temHoOi#i, X0J101HOI HEOECHOM HaH.

W BMHUT packanuB OKpYKAIOIIMMN Ia3,
Brectaieit 3se310ii mokazanack s rias,
Hecyielics k 4epHOMY 3€pKaiy BOJ,

B cebe oTpa3uBIIMX HOYHOI HEOOCBO/I.

[Ty4unHBI BO3AYIIHBIE TITy0)ke MOPCKHUX,
W nama 3Be3ga He mpoMepuiia UX —
VYracia B Jajiekoi HeMOH BBICOTE,
JocTynHol oKa TOJIBKO CMEIOoN MeUTe.

VYracna HenapoM: B OECYUCIICHHBIH KPyT
Ee 3akatuBmuxcs npexnie noapyr
Ot KocMoca Hekast 4acTh MOMAJIET,
Brttoyasick HaBEKH B 3eMHOM 000pOT. ..

[Tycts OynmeT HEOJIOT TBOW KU3HCHHBIN Ty Th,
Ho Mosxenis  TbI Ty4e3apHO CBEPKHYTb,
OcTaBuB XKUBYLIUM BOJHYIOIIMH CIIEN,
Crpourenb, XyJOKHUK, yUEHBIH, TO3T!

HayuHbIX rumores Toro, 4To e mpousonuio Ha TyHrycke, 0110 MHOXecTBO. Ho
IIOMHMO 3TOTO BO3HHKAJ MaTepHall «M3 yCT Hapoa». DTO TOKE BeCbMa HHTEPECHBIE
onrcanusi. Cpeau HapOIHBIX U OKOJIOHAYYHBIX OOBSICHEHU — colllecTBre Oora Arjpl,
IIOJIET OTHEHHOTO 3Mest, HoBele ComtoM 1 ['oMoppa, Hauasio BTOPOH pycCKO-SIMOHCKOM
BOMHBI.

XpOHOJIOTHS UCCIIEAOBAHHUI TIPH 3TOM CIIOKIIACH CIIEAYIOIIAs:

— ¢ 1927 r. B 3TOM MecTe UCKAIN METEOPUTHBIE OCKOJIKH;

— ¢ 1927 xe roa BIiepBEIC 3arOBOPYIIA O BEPCUU TIPEBPAIICHUS METEOPUTA B CTPYH
OCKOJIKOB U Ta3a;

— ¢ 1929 — o nponeTeBIIeM 10 KacaTeIbHOH METECOPHTE;

— ¢ 1930 — o B3pBIBE KOMETHOTO S7Ipa;

— ¢ 1932 — 0 CTOJNKHOBEHUHN 3eMJIM ¢ KOMIIAKTHBIM 00JIAKOM KOCMUYECKOH TIBLIH;

¢ 1934 — o0 CTOJIKHOBEHHH C KOMETHBIM XBOCTOM; C 1945 — 06 aToMHOM B3pHIBE
KOCMHYECKOro Kopabist; ¢ 1946 — o karactpode kopabis ¢ Mapca; ¢ 1947 — 00
AHHUTTIAIA METEOPUTA U3 aHTHBEIICCTBA,;

¢ 1958 — o mereopuTte u30 JbAa; ¢ 1959 — 0 mageHnn ockosika sjpa miaaHetsl OasTow;
¢ 1960 — o0 meToHAaIMOHHOM B3pBIBE TY4H MOIIKaphl 00beMoM Ooiee 5 ky0. km; ¢ 1961
— 0 JIe3UHTErpalluy JieTatouel Tapenky; ¢ 1962 — o BbI3BaHHOM METEOPOM
JIEKTpUUYECKOM Mpoboe noHocheps 3emiy;

¢ 1963 — o paspyuIiBIIEM TalTy 3IEKTPOCTATHYECKOM Pa3psiie METEOPUTA;

¢ 1964 — o nazepHOM Jryde U3 KocMoca («OTBET MHON MMBHIM3ALMN Ha HAII CUTHAI); C
1965 — o BTOpIKEHUH Ha 3EMIII0 KOPAOJIsi CO CHEXHBIM YEIOBEKOM Ha 00OpTY;

¢ 1966 — o0 majeHnM CBEPXILIOTHOTO KycKa 0eJIoro Kapiuka;

¢ 1967 — o B3pBIBE OOIOTHOTO ra3a MPH MO aHUU MOJIHUM,

¢ 1968 — o0 mucconmauu BOJIbI M B3PBIBE TPEMYUETO rasa;

¢ 1969 — o nmaseHnH KOMETHI U3 aHTUBEIIECTBA; ¢ 1996 — 0 HEOOBIYHOM
3eMJICTPSICEHHH, COTTPOBOXKIAEMOM HEKHMH CBETOBBIMH SIBIICHUAMME; ¢ 1993 — o



MaJICHUN JIEASTHOTO METEOPHUTA, KOTOPBIN, pa3psAIMB HAKOTTMBIIUICS HA CBOEH
MTOBEPXHOCTH MIEKTPUUECKHUHN 3apsi/l, CHOBA yJIEeTed B KOCMOC;

— ¢ 1995 — 00 anTHBemECTBE, BOMIEAIIEM B aTMochepy 3emiy;

— ¢ 1995 — 006 0co6oM MeTeopHTE C YIIUCTHIM XOHIIPUTOM;

— ¢ 1996 — o naseHnu kKaMeHHOTO acTepoua fuaMeTpoM 60 M, KOTOPHI BOLIEN B
atMocgepy 1ox yrioMm 45 rpaaycos;

— ¢ 1995 — o BBIXOJE BEIIECTBEHHOTO 3(hUpa M aHTUTPABUTALUH;

— ¢ 1996 — o mociencTBUSX 3ammycka OECIpOBOIOYHON SHEPTETUIECKON TOPIEIbI,
KOTOPYIO B TO BpeMs co3aan Tecina;

— ¢ 1996 — o nonmaganuu B aTMOochepy 3eMITH BHE3EMHOTO BEIIECTBA, BO3MOYKHO,
IUTAHETHI C OOJIBIINM COAEP)KaHUEM UPUANS U T. A. U T. II.

MoO>XHO yBEPEHHO 3asBJIATh, YTO HH OJJHO HEOECHOE SIBJIICHHE HE BHI3BIBATO HUKOTIA B
HCTOPHH YEJIOBEUECTBA CTOJIb OypHOrO BCIIECKA HAYyYHOH (haHTa3uH. A, KaK H3BECTHO,
JFOOOMBITCTBO — JBUTATENb Iporpecca. M 3To 09eHb XOPOIIO, YTO KOCMUYECKHE
(eHOMEHBI OBIBAIOT JOCTYITHBI HAIIIUM HAOIFOICHHSIM !

Ho, HaBepHOE, IMEHHO MacIITaAOHOCTh COOBITHS M MOBJIEKJIA 332 COOOM HCCIIeI0BaHus,
CBsI3aHHBIC C MPOTHO3UPOBAHUEM TOCIICACTBUI KaTacTpopuueckux coobiTuil. Hampumep,
[MerepOyprekast komIuiekcHas reonoruueckas skeneaunus (IIKI'D) caenana BeIBOIbI, ©
BBIACPIKKaMU U3 KOTOPBIX MBI IIPEyIara€M O3HaAKOMHUTLCA U HAIIUM YUTATCIIAM.

«1. C y4eToM JaHHBIX MOKHO NPEANPUHATH MOMBITKY MPOTHO3a KaTacTpOPHIECKUX
nporieccoB. OCHOBaHHEM JJIsl IIPOTHO3A SABISIIOTCSA:

a) SMITUPHYECKHE TaHHBIC 1T0 PE3yJIbTaTaM HaOJIIOACHUH 3a POIECCAMU 1 SIBICHUAMH,
CBSI3aHHBIMHU C TIpOJIeTaMu MeTeopHbIX Tel (MT), B 4acTHOCTH 371eKTpO(OHHBIX
OOJINIOB. ..

HaOmonenus 3a mocnecTBUAME BTOpKeHNUs B atMocepy 3emim Mansix MT, He
JOCTUTAIOIINX €€ IOBEPXHOCTH, CBUICTEILCTBYIOT:

a) 00 aKTHBH3aI[H TEKTOHUYECKHX MPOILIECCOB, K YHUCITy NPOSIBJICHUI KOTOPBIX
OTHOCHTCS] METE€OPOJIOrHYecKast U CeHCMHUUECKasi aKTUBHOCTB;

0) o ncuxo(HhU3NIECKOM BO3/ICHCTBUN HA YEJIOBEKA M JKUBOTHBIX HJIEKTPOMATrHUTHBIX
(IryKTyaluii, CONpOBOKAAIOIIUX TTOJIETHl OOJINIOB;

B) O Te€HepaIluy TeJUTYPHUUECKUX TOKOB Ha TTOBEPXHOCTH 3E€MJIH, BCIEACTBHE YETO
BBIBOJUTCS 3 CTPOS DJIEKTPO-, PaJHo- U TeJeanmnapaTypa;

T) 00 yBEIMYEHNH CMEPTHOCTH HACEIICHUS, KOPPEIHUPYIOIIEM C METEOPHBIMH IIOTOKaMHU;
) O CTATUCTHYECKH 3HAYMMOM TTOBBIIICHUH JKECTKOT'O TaMMa-M3JIydeHHUs] 1 HEHTPOHOB B
aTMocdepe. ..

W3 mozenu cienyet, 4TO B 30HE SHEPTeTHUECKOTO BO3/IEHCTBUSI CO CTOPOHBI MT
MIPAaKTHYECKH OHOBPEMEHHO MOTYT IIPOMCXOIUTD 3JIEKTPOIPOOOH 3eMHOI KOPHI C
oOpazoBaHneM TPyOOK B3pbIBa, KOJIMUECTBO KOTOPHIX MOXKET jocTurath 250 Ha moje
nuametpoMm 40 kM (110 aHanoruu ¢ nojeM Ypax B 'epmanun). 3TOT nporecc, HOMUMO
CHJIBHBIX 3eMJIETPSICEHHM, JOJHKEH COMPOBOXKIATHCS BHIOPOCOM B aTMOC(Epy MPOTYKTOB
B3PBIBOB: Ta30B, PACIIIABIICHHOTO MaTepuaia, KAMEHHBIX TJIbI0 U O0JIOMKOB U T. II.
O‘-ICBI/I}IHO, YTO B IIpe€aciiax TaKOro B3pLIBHOTO IT0JIA, 4 TAKKEC Ha MPUJICTA0OIIUX
TIomaasax 6yI[yT YHUYTOXKCHBI BCC )KMBBIC OPraHU3Mbl U TCXHOI'CHHBIC 00BEKTEI. HpI/I
nposiere MT HaJt akKTUBHBIMU 30HaMH{ Pa3JIOMOB C BBICOKUMH JIEKTPUIECCKUMH TTOJISIMH
MOTYT POMU30MTH elie 0oJiee MOIIHBIE B3PBIBBI, IIOCIIECTBUS KOTOPBIX, BEPOSTHO, OyAyT
COM3MEPHUMBI C MIMIIAKTHBIMH COOBITUSAMH 11t MT COOTBETCTBYIONIMX pa3MepoB.
PazpymmrensHble nocieacTBHS OyLyT MIMETh MECTO U B ClIydae 3JeKTpoB3peia MT B
aTMoc(epe Kak Npu JeHCTBUN IIOHJEPMOTOPHBIX CHJI, TaK U B PE3YJIbTATE €ro
IIEKTPOPA3PSIHBIX B3aUMOJICHCTBHI C TOBEPXHOCTHIO 3eMun. B nocnenem ciydae, mo
aHaJIOTHuH C TyHFyCCKI/IM CO6BITI/IGM, CICOYECT OKUAAaTh MOIIHOI'O PEHTICHOBCKOT'O
U3JIIYYCHUSA U HeﬁTpOHHBIX IIOTOKOB, ABJIAIONINXCA HCTOYHHUKOM 3a00JIeBaHUI UIU
THOENN BCETO KHUBOTO.

... Takum 06pa3oM, 1axe ICKU3HBIN XapaKTep PaCCMOTPEHUS IMOAHATON TPOOIEMBI
MOKa3bIBAET, UTO IHEPreTUYECKoe Bo3aeiicTBue npu nposierax MT Hajn riaHeToM He
OTPAHWYMBACTCS OJTHUM TEIUIOBBIM (PaKTOPOM, a MOXKET IPUBECTH K KPYITHBIM
KaTacTpo(pUIEeCKUM MOCIIEICTBUAM HHON MPUPOBD».



T10/1 3BE3/IHBIM JJOXJIEM

HeoObraHpIMI HEOECHBIMH SIBICHUSME Ha3bIBAIOT U

3BE3HBIC TOXKIH,

KOTOpBIE MOTYT BO3HHUKATh B aTMOc(hepe 3eMiIH, KOrja OHa MPOXOIUT CKOIUICHHUE YaCTHI
OT pa3pyluuBLIeiicss KOMEThl UM actepouja. Ho B cBsi3u ¢ acTEpoOUIHOM OACHOCTBIO
CTaJIM TOBOPUTH ¥ O METEOPUTHOMN OTIACHOCTH JUTA IIAHETHI.

VYyensle XapbKOBCKOI'O TEXHHUECKOTO YHUBEPCUTETA PATHOICKTPOHUKH MPHUIIITH K
BBIBOJIY: YIPO3y MOTYT NPEACTAaBIATh TAKKE POJUTEIHCKHIE TEJIa METEOPHBIX OTOKOB,
KOTOpBIE MOSIBIIAIOTCS B HallleM HeOe B BUIE

MaJaroluX 3Be3.1.

Uro Takoe MeTeop it 00BIYHOTO YenoBeka? [IpodyepTrBIas HOYHOE HEOO Tafaromas 3Be3/a.
JJis1 CTIenanncToB JKe METeop — KPATKOBPEMEHHOE SIBJIICHHUE, TPOUCXOSINEE B CPSIHEH
aTMocdepe 3eMIIi P BXOXKICHUH MEJIKHUX TBEPIBIX KOCMUYECKUX YacTHIl. MeTeopsl
OCTaBJISFOT CJIEIBI, KOTOPBIC HA CaMbIe 30pKUE YeIOBEUECKIE T71a3a He YBUIAT, HI
¢doroanmapat He 3aPpUKCUPYET. ITO 0coOBIe TIIa3MEHHBIE 00pa30BaHUs MPOTHKEHHOCTHIO
OKOJIO IISTHAIATH KMJIOMETPOB, KOTOPBIE BOSHUKAIOT OT CTOJIKHOBEHHMS HCTIAPSIFOINXCS
METEOPHBIX aTOMOB C MOJIEKYJIAMH M aTOMaMH ra30B 3eMHOU aTMoc(ephl.

B 20-e roap! mpouuioro Beka paauoato0nTe I 00HapyKUIU, YTO ITH IUIa3MEHHbIC
oOpazoBanust 00J1aIaI0T CIIOCOOHOCTBIO OTPAXKATh U pacCEUBATh paloBOJIHEL [IpaBna, ¢
METEeOpPaMH 3TO TOT/IA eIlle HUKTO He CBS3BIBAN. JIMIIb criennuyecKuMu KpaTKOBPEMEHHBIMH
ITOMeXaMH OBUTH OHH M JJIS1 ONIepaTOPOB BOCHHBIX PaIUOJIOKAIIMOHHBIX CTAHIINI BO BpeMs
Bropoii MmupoBoii. Ho rof ciryctst mociie OkoHYaHUs BOMHEI, KOTIa aCTPOHOMBI TIpeICKa3ai
MIPOXOKICHAE 3EMIIH Yepe3 METCOPHBIN MOTOK JIpakoHH I, C TOMOIIBI0 BOCHHBIX JJOKATOPOB
UX TIOJIET y’Ke HAOIFOJaJICS TIOBCEMECTHO.

HuTeHcuBHBIE paOOTHI IO H3YYCHUIO METEOPOB HAYAJIHCh TOIBKO C HACTYIUICHHUEM ATIOXH
ocBoeHHs kocMmoca. B Xapekose B 1957 1. Oblia co3ana crienpanbHas 1TabopaTopus, Tae
BrrepBbie B CCCP ¢ moMOmIbIo pagioIoKaImOHHOTO METO/IA BEITUCh PEryIIsipHBIC
HaOJII0IeHUs TIOJT pyKoBoACcTBOM Tipodeccopa bopuca Kameera. A ¢ 1968 1. B XapbKOBCKOM
HHCTUTYTE PAaAHO3JIEKTPOHUKH (ceifyac XapbKOBCKUH TEXHUYECKUN YHUBEPCUTET
panuosnekTpoHnku — XTYPD) nayana paboTtate MeTeOpHasi aBTOMaTHIECKAs
paanonoxannonHas cuctema (MAPC), yHukanpHas 10 CBOCH YyBCTBUTEIBHOCTH U
(YHKIMOHAIBHBIM BO3MOKHOCTSIM. OHa MO3BOJISIET B TEYEHHUE J0JIU CEKYH/IbI (PUKCHPOBATH
MIPOXOXKICHAE KOCMUYECKHAX YaCTHYCK, OMPECISATh HX OPOUTHI, OIICHUBATH KOJINIECTBO
METEOPOUJIOB C pa3IMUHOI Maccoi (HauMHast OT OJHOH MIJIIMOHHOH IpamMMa), a Ipu
ONPEJEIICHHBIX YCIOBUSIX — U BO3MOXKHbBIE HCTOUHUKH.

B HacTosmiee Bpems ammapaTtypa BeIpadoTalia pecypc, HO OYeBHIHO, YTO HAYUHBIN
HCCIICAOBATEILCKUIA MUP HE MOXKET OCTaBaThCs 0€3 YHUKAIBHON HH(pOpMAaNnu. 3a TOJIbl,
KOI'/Ia U3MEPEHUS BEJIUCh KPYTIOCYTOYHO, cieunanuctsl X TYPD ycnenan HakonuTh
TPOMAaHBIN apXHB TaHHBIX — 00JIee YeTBEPTH MIJIJTMOHA OPOUT WHINBUIYATbHBIX YACTHII.
DTO0 B MATH-IIIECTH pa3 OOJIbIIE, Y€M BO BCEX MUPOBBIX KaTajJoraXx BMECTE B3SITHIX !

Jiis Hac Bce «maaromye 3Be316D» 0UeHb IMMOXO0KH JIPYT Ha IpyTa, XOTsA Ha CaMOM JIeJIe OHU
OYeHb pa3HbIe, KaXKIas CO CBOEH JTOCTaTOYHO CIIOKHOHN «Onorpadueii». CymecTByIOT 1Ba
TJIAaBHBIX THIIA METEOPOB: CIIOPAANIECKHE, T. €. OAWHOYHBIE, U TOTOKOBHIE. Cpenn
OIMHOYHBIX BCTPEYAIOTCS OCKOJIKU acTepOHI0B U KoMeT COTHEUHON CHCTEMBI, «Oernersn ¢
JIyHer u Mapca, a Takxe MEJIKHe MEeK3BE3THbIC THIICPOOIMUYESCKIE TEJIa, MPHOBIBITHE K HAM



13 TANHCTBEHHBIX IyOuH ["anaktuku. McTouHNKaMU e TTOTOKOBBIX METEOPOB SIBIISIOTCS
TOJIBKO aCTEPOUBI U KOMETBHI.

Kaxk noka3zan aHanu3 XapbKOBCKUX YUEHBIX, 72 % M3 HUX SBILSFOTCS IMIPOLYKTAMH Pa3pyIICHHS
acTepoUIOB rpynmbl AnoiuioH — AToH — Amyp, 19 % — octatkamu siep
KOpPOTKOIIEpUOANYEeCKUX U 6 % — I0oNroneproInueckux KoMeT. A 3 % MeTeopoB IpHUIIeTENIN
13 OCHOBHOTO MOsICa aCTEPOUIOB, KOTOPHIN pacrojaraercs Mexay opoutamu Mapca u
IOnuTepa. Mx monynsus nperepneBaeT MOCTOSIHHYIO POTAIHI0 — Ha CMEHY TeM, KOTOpbIe
Croparot B arMocdepe IIaHeT WIH «BBIMETAIOTCS» COJTHEUYHBIM BETPOM B MEXK3BE3JHOE
IIPOCTPAHCTBO, MPUXOASIT HOBUUKHU.

HHTepecHo, 4TO pacnpeneeHne OrpOMHOT0 KOJIMIECTBAa OPOUT METEOPHBIX TE HE XaOTUIHO
— OHO MIMEET YeTKO BBIPAKEHHBIE CTPYKTYPHBIE OCOOCHHOCTH, BBI3BAHHBIC BIMSHUEM IUIAHET
ConHe4HOH CHCTEMBI TI0JI PyKOBOJCTBOM TJIaBHOTO JuUpIskepa — camoro CoiHIa. Y4eHsIe
CYHTAIOT, YTO CYIIECTBYIOT OOIIME 3aKOHOMEPHOCTH PACTIPEEIICHHUS BCEX UICHOB
ComHeYHO! CHCTEMBI OTHOCHUTEIFHO PACCTOSHHNA OT Hamero cBeTmia. MoxeTt ObITh, OHI
CPOJHU KBaHTOBBIM SIBJICHUSIM B aTOME.

OpHaKo MEeTeops! MPEACTaBIIAIOT HE TOJIBKO aKaJeMHUIeCKUi HHTepec. Takue KpacuBbIe U Ha
BUJI COBEPIIEHHO 0E30IaCHbBIE «I1aJaI0IINe 3BE3/bI», KOTOPHIE ¥ XKHUBYT-TO B HallleM HeOe
OyKBaJIbHO JIOJIM CEKYH[Ibl, MOTYT OKa3aThCsl IPOBO3BECTHUKAMH YTPO3BI JIIS )KU3HU Ha
Haiel miuaHere. Peds naet o MeTeopax, JETAIMUX LEeIbIM TOTOKOM, COCTOSIINM U3
MUUIMOHOB YacTHUI] pa3HOro pasMepa. Beap Ha ojHO# opOUTE C HUMU JOJKHBI OBITH
OTHOCHUTEIIBHO KPYITHBIE POJUTENIBCKUE TENa, 3TH YaCTULBI U MOPOAUBIINE. FIMEHHO OHH,
COyAapsCh ¢ IPYTMMU KOCMUYECKHMHU CTPAHHUKAMU M MOCTENEHHO Pa3pyIasch,
BBIOPACHIBAIOT B KOCMOC BCE HOBBIE M HOBBIE OCKOJIKH, (POPMHPYS U3 HUX CBOH ILIEH.

W3 obmiero gncia METEOPOB ¢ TIOMOIIBIO CIICIIHAIBHOI METOMKHI XapbKOBCKHE YICHBIC
BbAenIM 5160 moTokoB. EcTh cpeny HUX COBCEM cTaphble, KOTOPbIE YK€ 3aMKHYJINCH B
CIUIOIIHOW TOp M3 OCKOJIKOB. HekoTopsle M3 HUX Jake HaOmoqaroTes ¢ 3eMiIH 10 /1Ba pas3a B
T'0Jl, B BOCXOISIIIEM U HUCXOJSINEM y3J€ OpOUTHL. A €CTh MOJO/AbIE, YaCTHIl TaM HEMHOTO, U
OHH JIETAT KY4HO, [I03TOMY YBHAETh UX MOXKHO OJIMH pa3 B HECKOJIBKO JieT. [IpudyeM noTokw,
KaK ¥ COCTABJISFOLIME MX YaCTHIIbI, HE BEYHbI — OJHHU MCYE3al0T C Hallero Heba, Apyrue
MOSIBIIAIOTCS. Bpemst ux *KU3HU JIIUTCS OT AECATH JIO0 CTa THICAY JIET, YTO 0 KOCMUYECKUM
MepKaM — MTHOBEHHE.

XoT4 ceyac U U3BECTHBI THICSAYH METEOPHBIX TOTOKOB, POAMTENILCKUE TeIa HalICHBI TTOKa
TOJIBKO Y HECKOJIBKHX JIECATKOB U3 HUX. Hanpumep, 3HaMeHUTSHI moTok ['umenny
«HaBEeIIaeT» 3eMJII0 €XKEroTHO — IepBbIE CBEACHHS O HEM OBIIM HalEeHBI B IPEBHEHIINX
apabCKUX M KNTaHCKUX XpPOHUKaX, HO OpOMTa ONpe/iesieHa JINIIb CTO JIET Ha3all, a
POIUTEIHCKOE TEJIO M BOBCE OOHAPYKEHO ToIbKO B 1983 1. DTO actepou, Ha3BaHHBIN
®asToHOM. MeEXly TeM, KakK MOKa3aju pacyeTbl XapbkoBuaH, u3 4810 moTokoB u,
CIeJOBATENIBHO, POAUTENBCKUX TEI TONBKO 375 UMEIOT HyJEBbIE IAHCHI CTONKHYThCS C
3emutelt, XOTsI KX OPOUTHI U IIEPECEKAIOTCS ¢ OPOUTOM Hallel mIaHeThl. Y OCTAbHBIX JKe
4435 ponuTEeNhCKUX TEJ 3Ta BEPOSITHOCTH €CTh!

[IpaBna, MOCKONBKY TIOKA HE CYILIECTBYET METOI0B ONPEAETICHUI TOYHBIX KOOPIUHAT
POIUTEIHCKOTO Tela Ha OpOUTE METEOPHOTO POs, OIICHKHU XaphbKOBYAH OMMPAIOTCS Ha
NPE/ICTaBICHHUE, YTO, BO-TIEPBBIX, OHO HAXOAUTCS B CEPEAMHE POs, & BO-BTOPBIX, OpOHUTA HE
IIpeTepreBaeT CUIIbHBIX BO3MyILeHH. Ho naxke B ToM ciydae, eciii U3 3TOTo MpaBHila €CTh
UCKJIIOYEHHS U Y KaKOW-TO YacTH HaOII0JaeMBIX TOTOKOB «POJUTEIINY YK€ IIOJTHOCTHIO
Pa3pyLININCh, BEPOATHOCTh CTOJKHOBEHUS aCTEPOUI0B TAKOI0 THIIA C HAILIEH MIaHETO! BCe
PaBHO B COTHH pa3 0oJIblIe, YeM y U3BECTHBIX B HACTOSIIIIEE BPEMsI aCTEPOHIOB,
nepeceKaroImx opouTy 3emin.

«HccnenoBanne METEOPHBIX MOTOKOB, XapaKTEPUCTUKH KOTOPBIX COAEPIKATCS B
XapbKOBCKOM 0aHKe JaHHBIX, JAa€T BO3MOXXHOCTD BBISIBUTH OTPOMHOE KOJIMYECTBO
MIOTEHIIMATHLHO OTIACHBIX aCTEPOUI0B, — TOBOPHUT AOKTOP Hayk FOpwuit Bomomyk. — Ilo
HaIlei orjeHKe, OONbIIast 9acTh POAUTENBCKUX TNl IMEET pa3Mephbl OKOJIO OTHOTO
kusometpa. [Ipu cToiakHOBeHHH ¢ 3eMIieii OHHU MOTYT MIPENICTaBIATh COO0H peaabHYI0
OTACHOCTh M 0053aTENBEHO JOJDKHBI OBITh MPUHATH BO BHUMAaHKE P OIICHKE KOCMHYECKON
OTTaCHOCTH.



ITpoGmema B TOM, 4TO BEPOSATHOCTh UX OOHAPYKEHHS TPaJUINOHHBIMH HIPSMBIMUA METOIAMHU
oueHb Mana. Jlersmee mpsaMo Ha 3eMITI0 POJUTENBCKOE TENIO Ha ()OHE MIJTHAPIOB 3BE3.
OyzeT BBITIIAACTH COBCEM MaJICHBKOH TOUKO, KOTOPYIO ONTHKA He pasriant. Ho ¢
MIOMOIIBIO PAJHOTENECKONIa MUJUIMMETPOBBIX BOJIH BIIOJIHE BO3MOJKHO JIOIIMPOBATH TeIa
pa3MepoM BCEero B JIECSTKU CAaHTUMETPOB. B coapyskecTBe co crienuantucTaMu
Pagunoactponomuueckoro nacturyta HAH VikpanHs! MBI IIaHUPYEM P OAOIIKHUTE
HCCIIeIOBaHMs TOTOKOB € IIOMOIIbI0 paauoTreneckona PT-70, koTopslil pacmooxkeH Moj
EBnaTtopueit.

JU1 TIONMHOTHI KAPTUHBI CTOUT YIOMSHYTh, UTO MaJible KOCMUYECKHE Tela HECYT ellle OAUH
BUJI OITACHOCTH — HE TAaKO! I1100aIbHOH, KaK CTOJKHOBEHHUE C TIOPOJUBIINMH UX
POANTENHCKUMH TEJIAMH, HO TOXKE BEPOATHOHN. Peub nueT 00 X CTONKHOBEHHH C
KOCMHYECKHMHU allliapaTaMH, JIETAIOIMMH 3a IIPpeAenaMu 3eMHoi atMocdepsl. Ilpu
TpPOMaJIHOM CKOPOCTH NOJIETa AaXKe KOCMHYECKHE MBIITMHKH MOTYT HAHECTH OLYTUMBIN BpE.
Ha 3ape xocmuaeckoit apsr Cepreit KoposeB cuiibHO mepeoneHnBa onacHOCTb, CIUTAas, 9YTO
IIPU CTOJIKHOBEHUH C HUMH PaKeTa MOXKET MOTHOHYTh. 11 BCe-Taky B ICTOPHUU U COBETCKOH, U
aMepHKaHCKOI KOCMOHABTHKHU 3a()MKCUPOBAHBI CIy4a BbIXO/a BHEUIHEH anmapaTtypbl U3
CTpOsA, KOTOPBIE CBA3BIBAIOT UMEHHO C COYAAapCHUEM C METCOPHBIMU TCIIaMU. KocMoHaBTEI He
pa3 HaOJII0JalH ClIe/Ibl TAKMX COYIApeHHH Ha TOJCTHIX CTEKJIaX HIIIOMHHATOPOB B BHJC
KpaTepoB pa3MepoM B JIBa-TPU MUJTUMETpA.

BHocsaT cBoil BKI1a[ B J€J10 pa3pyLIeHHs 3€MHOM anmnapaTypbl I MUKPOCKOIIMYECKHE
YacCTUIbl, KOTOPBIX OY€Hb MHOTO. W3-3a HUX BCE ONTUUYECKHUE TOBEPXHOCTH, TCICCKOIIbI,
COJIHEYHBIE OaTapey Yepes3 KaKoe-TO BPEeMsI CTAHOBSTCS MaTOBBIMU — HOSBIISIOTCS
MaJIeHbKUE KaBEPHOYKH, HE3PUMBIE IJIs1 HEBOOPYKEHHOTO I1a3a. DTOT CBOErO poja
MIECKOCTPYHHBIN 3(h(EeKT CIOCOOEH MTPUBECTH ONTHKY B IOJHYIO HEIPUTOJHOCTb.

XTYPD Obl1 akTHBHBIM M HEM3MEHHBIM HCIIOJHUTEIEM aCTPOHOMHYECKHX, TeO()U3NIECKIX U
MPHUKIAJHBIX TOCYIapPCTBEHHBIX U MEXAYHAPOJHBIX IPOrPaMM, CBSI3aHHBIX C H3y4YEHUEM
METEOPHBIX sBJIeHUI. HayuHble pa3paboTKH COTPYTHUKOB YHHBEPCUTETA CTAIH BECOMBIM
BKJIaJIOM B MHPOBYIO METEOPHYIO HayKy.

3a 6onbinue 3acnyru ydeHslx XTYPD B uccieoBaHUM paiuoMeTOI0M pacipeaeieHus
MEJIKUX METEOPHBIX TeJ B KOCMHUUYECKOM IIPOCTPAHCTBE PelIeHueM MexkyHapOaHOTO
ACTPOHOMMYECKOTO COI03a 0 MaJbIM ITaHeTaM B Mapte 2001 r. HOBoOM Masoi TiaHeTe
10681 npucBoeHO UM

KHTURE.

Crout 100aBUTh, YTO PaHBIIE €IIe OJHOMY ACTEPOHIY OBIIO IPHCBOEHO MM
PYKOBOAWTEISI M 3a4MHATENS 3THX paboTt npodeccopa bopuca Kameesa.

BcnomuHaeTcs, Kak ene CTyIeHTaMH eXalld MbI TIo M3foMCcKo# Tpacce Ha JaleKkyro
3aropoJHYI0 CTAHIIHMIO M0 HabIoAeH!I0 MeTeopoB. IIlyTsa roBopuiin, 4T0O €1eM B TOCTH K
Kamero. U npapaa, cranius pa3Mmeniagach Ha IIIPOKOM OTKPBITOM IIPOCTPAHCTBE, HO
IIOCpeI OTPOMHOTO COCHOBOTO Jieca. I1aBHIIbOHBI C TEXHUKOH M amlmapaTypoi i cueTa
METEeOpOB OBLIN PACIION0XKEHBI JOBOJIBHO JAJIEKO APYT OT Apyra. O6 yrpo3e U3 kocMoca
TOT/Ia HE TOBOPHIIH, @ HaM, OyIyIIM acTpOHOMaM, ObIJIO MHTEPECHO, KaK K€ H3Yy4atoT
«3BE3JHYIO ITBIIb» U «3BE3IHBIE JOKAN» 31eCh, Ha 3emie. B oTimune o acTpoHOMOB-
HaOoaTeneil yueHbIM Ha 3TOW CTaHIMK He HaJlo ObLIO )KIaTh TEMHOTO BpEMEHH CcyTok. 1
JIHEM amraparypa UCIIPaBHO «Tpelaliay, OJCYUTHIBAS KOJIWYECTBO YIaBIINX B aTMOChepy
yacTH4eK n3 kocMoca. Kpyriiocyrouno paboranu yuensie «y Kaies», n, Kak B cKaske,
BOKPYT OBUIM pajiocTh, CBET M HE0O, MoHoe 3aranok. [Ipasna, Hu oxHOTO 3Mest ['opbIHbIYA,
Kak MIMEHOBAJIM B JaJieKe BpeMeHa B Hapoje O0JHIbI, B Ty TI0€3/IKy MBI He yBuaenu. Ho
BIIEpeH y Hac OblIa 1enas )KU3Hb. .. »

KATACTPO®UYECKAS ITATEPKA



B nocnenHue T01p HAKAIUTMBAETCS BCE OOJIBIIE M OOJBINE JAHHBIX O TOM, YTO HBIHEIIHUH
00MK HaIeH IaHeTsl CPOPMHUPOBAIICS HE TOJIBKO 32 CUET MEJICHHBIX YBOTIOLMOHHBIX
IIPOLIECCOB HAIMO100Me BETPOBOH 3PO3UH MOBEPXHOCTH, HO M BCICICTBHE OTHOCUTEIHHO
KpaTKuX MO0 MPOJ0DKUTEIBHOCTH, OJHAKO YPE3BBIUAITHO MOIIHBIX KaTacTpod, HEOJHOKPATHO
MMEBIIMX MECTO B F€0JIOTHUECKOI ncTopuu 3eMiid. J[eCTBUTENBHO, B TOIIAX 0CATOYHBIX
MIOPOJI T€OJIOTH HAXOST CBUIETEIbCTBA TUTAHTCKUX NPUPOJHBIX KaTakIn3MoB. Tax,
HarpuMep, HauuHasl C MO3JHET0 Maieo30s, T. €. B TeYeHUe nocieaHux 250 MIH JieT, B
SBOJIIOLUH )KUBBIX OPTaHU3MOB 3aMETHBI HEKOTOPBIE «COOM».

[Maneonrtonoru ycranoBwiy, uto 247, 220 u 65 MITH JeT Ha3ax Ha 3eMJiie MOTHOI0 OKOJIO

95 % Bcero xuBoro. B mocnenauii pas, HarpuMep, BEIMEPIIN TUTAaHTCKUE AUHO3aBPEIL.
W3BecTHEI emie ceMb ciydaeB MaccoBOro BeiMupanus — oT 20 1o 50 % Bunos. OTkiagpBas
Ha T'e0JIOTHIECKON IIKaIe BPEMEHH 3IH30/1bI MACCOBOTO BBIMUPAHUS (110 TOPU30HTAIBHON
IIKaje — BPEMs B MIJUIMOHAX JIET B OOpaTHOM MCYHCIICHHHU OT HAIlleH 3MOXH, 10
BEPTHUKAIbHOW — ITPOIEHT BDKMUBIINX BUIOB), TAJICOHTOJIOTH OOHAPYKMIIM MEXTY HUMH
peryiapHbIe HHTEPBaIbl B 26 MiTH j1eT. O4eBUIHO, YTO TAKHE BBIMUPAHUS 3EMHBIX JKUBBIX
OpPraHU3MOB — IPOLIECCHI CI0KHBIE U 3aBHUCSAIINE OT MHOKECTBA MPUYHH: PE3KUX M3MEHEHUH
KJIMMAaTa, OJIeICHeHUH, IyKTyalluu YpOBHS OKEAHOB, yMEHBIICHUS KOHLIEHTPAIHH
KHCJIOPOZIa B BOJIaX MOpPEH M OKEaHOB, YTO BBI3BIBAET KUCIOPOIHOE TOJIOJaHUE, U HAKOHEL
Pa3JIMYHbIX BHE3EMHBIX O6CTOHTCJ'H)CTB. OI[HaKO Ha3BaThb OJHO3HAYHYIO IPUYHNHY,
OTpENeNABIIYIO YIOMSIHYThIC BBIMUPAHHsL, ObUIO KpaiiHe TpyIHO. JIeTOonuCch HCKOMaeMBbIX
OCTaHKOB CJIMIIKOM HETOYHA, TPYJAHO OAAACTCA YTCHHIO, I/I306I/IHyeT ponyCcKamMu U
IIPOTUBOPEYMBEIMHU TaHHBIMU. Ho Bce Mensiercst. [1osSBIIIICE HOBBIE TEOXUMHUIECKHE METOIbI
HCCIIEJOBAaHHUH, KOTOPBIE MTO3BOJIMIIN YCTAHOBUTH MICKYCHO 3aMacKUPOBAHHBIE CEKPEThI
JPEBHUX TOPHBIX MTOPOJ] X HICKOITAEMbIX OCTAHKOB JKUBBIX OPTaHU3MOB.

B 1980 r. TouHBIMU U3MEPEHUSIMHU aMEPUKAHCKUHN yueHbll JI. AnbBapec co CBOUMU
KoJuTeraMu oOHapy KW Ha TPaHUIIE MEJIOBOTO M TPETHIHOTO NEPHOI0B B ropax [ yoomo
(Mtanus) cymecTBeHHOE MOBBIIIEHHE KOHIEHTpauy upuaus. Ilockonsky upuauii penko
BCTpeuaeTcst Ha 3eMiie, HO 00BIYEH Ul METCOPUTOB, YUCHBIE IIPEIIONIOKHIIM, YTO B TO BPEMS
3emuts oziBepriiack 6oMOapAMPOBKE HEOECHBIX TeJl, HAPUMEP KPYIHBIX aCTEPOHIOB.
Bri3BaBuiee BHauase 00JbIINE BO3PAKEHHUS, STO MPEIOI0KEHUE ObIIO TOATBEPKICHO
MHOTOYHMCJICHHBIMU TOKA3aTCJIbCTBAMHA U3 pa3dHbIX MECT 3€MHOTI'O 1Iapa. MHorue YUYCHBIC
CEeTOJIHSI COTJIACHBI C TEM, YTO B IEPHOJI MACCOBOW rMOENN TMHO3aBPOB IPOU3OLLIO 110
KpaifHell Mepe 0JJHO CTOJIKHOBEHHE BHE3EMHOT'0 TeJIa, MMEIOLIEro TuaMeTp okoio 10
KWJIOMETPOB, C HaIlIeW MIaHETOMH.

KakoBbl xe HanOosiee BEpOsITHBIE MOCIIEACTBHA Takoro coobITrs? Ecnn ynap npumiesncs no
cylIe, TO JOJDKHO OBUIO PE3KO MOXO0JIOaTh, €CIIU JKE 10 TIOBEPXHOCTH OKEeaHa MIIH MOPSI, TO
BOJITHO Iap J10JKeH ObIT BBI3BATh MAPHUKOBBINA 3()(EKT 1 ITOBCEMECTHO HACTYIMIIO OB
noTeryieHue. Morn BBINTaAaTh, BEPOSTHO, TOPSIHE a30THO-KUCIIBIE JIOXK/IH, BO3JICHCTBIE
KOTOPBIX Ha OKPY)KAIOIIYIO CPEIY M XKUBOTHBINA MUP OBLJIO KaTaCTPOGUUHBIM.
JleliCTBUTENBHO, TAKKE 0K CIIOCOOCTBOBAIM TOPMOXKECHHUIO Ipoiiecca GOTOCHHTE3a,
TIOBPEXKACHUIO AbIXaTCIbHBIX CUCTEM OPraHM3MOB, HACBIIIIECHUIO COCTaBa MOYB SAJIOBUTHIMU
BEeHICCTBaAMU, YHUUTOXKCHUIO JINCTBBI paCTeHHﬁ, a TaKXKE€ paCTBOPCHHIO U3BECTKOBBIX
PaKOBHH U CKEJIETOB JKMBBIX CYIIECTB. BripoueM, 310 erie He Bce. AcnupaHTKa YHKarckoro
yHHBepcuTeTa Y. Yonbau 00HapyXuiia B OPOAAX, OTHOCSIINXCS KO BPEMEHH BEIMUPAHUS
JMHO33aBPOB, OTPOMHOE KOJIMYECTBO CAXKH, KOTOPOE TI03BOJISIET MPEIIOJIOKHTE, YTO CTOPEIIO
0k0110 90 % MHUPOBBIX JIECHBIX MaCCHBOB TOTO BPEMEHH.

OnHaKo KakoBa NCTHHHAS NPUYHMHA 3TOHM U APYTUX CXOJHBIX C HEH KaTtacTpod, KOTOpble
MIEPUOANIECKH ITPOUCXOIMIIN B IPOLIJIOM Ha HAIIEH IUIaHETE M KOTOPHIE TAKMM HENPOCTHIM
o0Opa3zoM Bo3JieHicTBOBaIM Ha 00MK 1 6noctepy 3emun?

[IpoBepuTh rUIIOTE3Y O MEPUOTUIECKON KOCMHYIECKOH «OoMOapanpoBKe» 3eMIIH B3sUIach
rpymma actpoHOMOB 1 reosioros (M. Pammuno, P. Crozepc u P. Mamnep). Yuensie uzyumm
pacripezienieHie Bo3pacTta KPYIHbIX YAapHBIX KPaTepoB Ha MOBEPXHOCTH 3emuu. Jliist 3Toro
Opanuch TOJILKO KpaTephl TuaMeTpoM Oosee 10 KuIoMeTpoB, a UX BO3PACT OMPEIeIISIICS
Te0JIOTHIECKUMHU METOIaMH ¢ TOYHOCTBI0 +20 MitH JieT. KomdecTBO Takux KpaTepos ¢
BO3pacToM OT 5 10 250 MITH JIeT 0Ka3aJloCh He3HAUUTENbHBIM — Bcero 13. OmHako u ota
nH}opManus Mo3BoNMIIA CENAaTh BHIBO O TOM, YTO KPYITHBIE KOCMHYECKHUE Tella M1a/1ajli Ha



3eMITI0 He PaBHOMEPHO, & B BU/I€ CBOCOOPA3HBIX NMEPHUOANIECKUX JIMBHEH C IPOMEXYTKAMH
MeXITy HUMH B 28,4 MITH JIeT.

B pesynpraTe aHann3a IMEIOIUXCS JAHHBIX YAAJIOCh YyCTAHOBUTD LIUKJINIECKYIO
B3aUMOCBSI3b MEXY COOBITHSMH B 3¢MHOM OHocdepe 1 31oxoit kparepooOpazoBaHus Ha
Halllell Ia"eTe, KOTopas OblLIa BbI3BaHA MaJeHHEM KOMET U METEOPHUTOB. [l MOCIEeHUX
100 MJIH JIeT 4eTKO MPOCIIC)KUBACTCSI CHHXPOHHOCTB 3THX JIBYX ITpoleccoB. Tak, mociueHui
MUK BEIMUpPaHUS U «00MOapIupoBKm» aatupyercs 11 MiH net 1o Hatueit apsl. [Ipenpinynme
TpH MUKa MaCCOBOTO BBIMUPAHUSI PACIIONOKEHBI B TAKOM MocienoBaTeabHOCTH: 38,65 u

91 muH net Hazaj. Bee 9T MKK COBMAAAIOT € AIIOXaMHU KpaTepooOpa3oBaHus Ha 3emile.
VYuensle ¢ OONBIION CTENEHBIO TOCTOBEPHOCTH YCTAHOBUIIN, YTO MacCOBbBIC BEIMHUPAHUS
JKIBOTHBIX U 3TIOXH KpaTepooOpa30oBaHMUs MOBTOPSIOTCA Kaxapie 27—28 miH stet. Hanboee
BEPOSITHBIMH IPUYUHAMH, ONPEACIIAIOINMHE 3Ty B3aUMOCBSI3b, KaK I10JIaral0T MHOTHE
HCCIIEOBATENH, IBIISIFOTCSI BHE3EMHBIE COOBITHS. Bpemst 0T BpeMeHH poil KOMET CpBIBAETCS
CO CBOETO «3aKOHHOTO MECTa», KOTOPOE PacIoIokeHo B odiake OopTa, OKpy KaromuieM
ConHEYHYIO CHCTEMY, M HAIIPABILIETCS K HAILIEMY CBETHILY, BCTPEUAsACh «II0 IOPOTE» U C
3emieif. A B mporiecce BO3JICHCTBUSA «KOMETHOTO JIUBHS» B IIEHTPAIbHOM paiioHe Hameit
IUTAaHETHOM CUCTEMBI 32 CPABHUTENIFHO KOPOTKOE BpeMs MOXKeT MosiBUTheA 10 200 KoMer,
IIpUYeM MPOAOIIKUTENBHOCT TaKUX «JIMBHEH» B 1000 pa3 kopoue, yeM MPOMEKYTKH MEXTY
camumu uBHAMH. [To nanHBIM amepukaHckoro actpodusuka k. Xuica, ObIBaJIU EPUOIbI,
KOTI'/Ia KOMETHI TIaJalii Ha MOBEPXHOCTh 3eMIIH ¢ TIpoMexkyTkaMu okoiio 2000 neT.
[peanokeHo Tpu BO3MOKHBIX MEXaHH3Ma, OOBICHSIOIMNX 3()(EKT BOSHUKHOBEHHS
«KOMETHBIX JINBHEH», NEWCTBYIOIINX B TCUCHHE HECKOIBKUX MIJUIMOHOB JIeT. OJTHH CUUTAIOT,
YTO KOMETHI BO3MyIIatoTcss Hemesnnoi, npyrue — 4to miaHeTol X, a TpeTbUu — 4TO
XapakTepoM ABrkeHHs COTHEYHOH CHCTEMBI B INTOCKOCTH [ allakTHKH.

Bo Bcenennoii cymecTByeT 00JIbIIOE KOTMYECTBO MApHBIX 3BE31, 00PAIIAIOMINXCS BOKPYT
obmero nearpa. Hemesnaa — 310 npeBHerpedeckast OOTHHS BO3ME3IHs, KapaBIias 3a
HaJIMEHHOCTb U TopAbIHI0. Ecnu kocMudeckoe Tesno — ciyTHUK CoJHIIA ¢ 3TUM UMEHEM
JCHCTBUTEIHHO CYIIECTBYET, OHO JOJDKHO COBepIIaTh 000poT BOKpyr CosHia 3a 26 MIIH JIET.
Ceituac Hemesnga ot CostHeuHOM CHCTEMBI AaJeKO, HO MPUMEPHO Yepe3 15 MIIH JeT HoJKHa
MOJIONTH Ha JOCTAaTOYHO Onn3koe pacctosiHue K ColHily.

HewussectHasg Ham noka miaHeTa X, 10 MHEHUIO aBTOPOB JAPYrOi FUIIOTE3bI, COBEPILAET OJUH
o6opot Bokpyr Comnia 3a 1000 net. [IpumepHo pa3 B 28 MIIH JIET 3Ta [JIAHETA CUITBHO
Oymopaxurt miotHoe obako Oopra.

W HakoHeI, 10 MHEHNIO CTOPOHHUKOB TPETheil rumoTessl, Hama CoTHeYHas cucTeMa
TIEPUOANIECKH IIPOXOJNT Yepe3 INIOTHYIO 3BE3IHYI0 crupaib [ anaktuku — Mieunsiii [TyTs.
CunTaercs, 4To KOMETHOE 00JIaKo HaIIeH IUIAHETHON CUCTEMBI BO30Y)KIaeTcs, Koraa
nepeceKaeT Ty MM MHYIO BETBb CIIMPAJIH.

CorracHO BCeM BBIIIEU3JIOKEHHBIM BEPCHUSIM, CIIETYIOIINH CMEPTOHOCHBIN UK JOJKEH
HACTYIHTh Ha 3eMJie elie He CKopo. [IpyruMu cioBamMu, MBI )KHBEM B O€3011aCHOM IEPHOJE.
Ho omsts ke, Takoe NpeanoIoXKeHne MOAIePKUBAIOT He Bce uccuenoareny. Kak cuutaror
HEKOTOpBIe, KPU3UC yXKe HadaJcs HECKOJIbKO MIJITTMOHOB JIET TOMY Ha3al.

CTOpPOHHHUKH TaKOTO MHEHHS YTBEP)KIAIOT, UTO ceifuac Hallla IUIaHeTa IepeXUBaeT EPHO
KpyIHeifnero 3a nmociaegHue 66 MIIH JIeT BRIMUPaHUS KUBOTHBIX U pacTeHUH. [IpuanHa 3Toro
onHa: 6oMOapANpOBKa HalleH TIaHeTsl komeramMu. OHaKO BOSHUKAET BayKHBIHM BOIIPOC: T/E
e KpaTepsl OT TaKUX CTOJIKHOBeHul? [Ipexae Bcero, B JaHHOM Cllyyae HajJ0 UMETh B BUIY
TOT ()aKT, YTO 3HAUNUTEIIbHAS YACTh KPATEPOB MOKET PACIIONIAraThCsl B MECTaX, MOKPBITHIX
ceifyac BOAHOW IIOBEPXHOCTHIO, @ TAK)KE MOXKET OBITh YHUYTOXKEHA SPO3UEH U APYTUMHU
reoJIOrN4eCKUMU npoueccaMu. M3BecTHbIN aMepukaHCcKuid yueHslii M. PamMnHo ykasbiBaer
Ha Tpu 6onpuMX Kparepa — bo3ymrtsu B ['ane ¢ tuamerpom 10,5 xunomerpa u 18a B
EBpazun — Oub-THITBITIBH 1 JKaMaHIINH ¢ AHaMeTpaM# COOTBETCTBEHHO 23 u 13
KHJIOMETPOB. Bee 3Ti kpaTepsl MOABMIIMCH Ha JIMKe 3eMJITH 3,5 MITH JIeT HazaJ.

VY4eHsle, MPOBOAAIINE UCCIIEIOBAaHNS B AHTapPKTH/E, yCTAHOBWIIH, YTO JIEAIHON MaHITUPh
3TOTO MaTepHKa MOXKET MePHOIUIECKH HCcUe3aTh U BOCCTaHABIMBAThHCS. [locnennuii pa3
TaKoe BOCCTAHOBJICHHE MPOM30IIIJIO 2 MITH JIET Ha3a]l B CBSI3HM C PE3KUM MOXOJIOAAHUEM B 3TOM
palioHe 3eMHOrO0 11apa.



U eme onun naTpUryomui ¢pakt. HenaBHo Ha qHe okeana B 600 kuitomMeTpax oT Mbica ['opH
0OHapyKeHBI OCKOJIKH 3HAYUTEIBEHOTO IO pa3MepaM HeOeCHOTo 00bheKTa, KOTOPHIH
CTOJKHYJCA ¢ 3emiieit 2,3 MIIH JIeT Hazaf. ..

O yeM roBOpAT Bce 3TH AaHHbIe? «MBI Bee ellle HaxoAuMcs B IIOTOKE KOMET, — cyuTaeT M.
PammuHo. — Kowmera I"annest — yacth ero. Mel elie He BBIOpaIMCh U3 3TOTO Aymia». MoXXHO
COTJIACUTHCS C ITUM MHeHneM. Takum o0pa3oM, ceroHs HaOMoaeTcs CBOCOOpa3HbIA
BO3BpAT K TEOPUH KaTacTpod. DTOT B3I HA HCTOPHUIO HAIIEH IUIAaHEThl YYUTHIBACT KaK
JUTUTENEHBIE SBOJTIOLMOHHBIC N3MEHEHHMS, TaK M IIPOUCXO/ISIIIIE TIEPHOIUUECKH KaTaKJIH3MBL.
Hu onH M3 M3BECTHBIX HaM (PU3UUECKHX MTPOLIECCOB, a BIIPOYEM M OMOJIOTHYECKHX, HE
MIPOUCXOJUT HA HAIlleH IJIAHETE CO CTOJIb PACTAHYTOH BO BPEMEHHU IIOBTOPSIEMOCTRIO. B cBA3M
€ 3THM OBIJIO BBIABUHYTO NPEIIONIOKEHUE, YTO MPHIMHY MACCOBBIX BEIMUPAHHUH CIIETyeT
UCKaTh He Ha 3emie, a B ConHeuHO! cucTeMe win faxe B ['amakTuke.

YdeHble IpeIIoKIIN HECKOIBKO KOCMUYECKHX BAPHAHTOB OOBSICHEHHUS 3TOTO
3aramoyHoro 1wkia. He ocramuce B ctopoHe u nucatend. Hampumep, B kaure [)ko3eda
Junnoy «Bonbl cBepXy» H3JI05KeHa THIIOTE3a O TOM, 4TO B IPEBHHE BPEMEHA B BEPXHUX
ciosx arMocdepsl 3eMIu HaXOAWIach BOJa B Ta3000pa3HoM cocTosiHUM. [Tockonbky
MoJeKyispHas macca H
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o paBHa 18, a Bo3ayxa — 29, To mapsl BOJbI JIeTde BO3AyXa, I0ATOMY IapOBOASHAS
0005104Ka ()M3UUIECKH BIIOJHE MOTJIa CYIIECTBOBATh HajJ aTMocdepoii 3emitu.

3a nocnenane 500 MITH JIeT yueHbIe HACUNTAIHN IISITh HANO0JIEEe XOPOIIO N3BECTHBIX MaCCOBBIX
CiTyyaeB TMOeH IpeICTaBUTENIEH JKUBOTHOTO M PACTUTEIFHOTO MUpa HAaIlIeH ITaHETHI.
MHorue CBSI3bIBAIOT 3TU COOBITHS C MAJACHHEM METeOpUTOB. KaXkaas 13 «marepkm» cMeTana ¢
yna 3emin ot 50 1o 96 % ee daopsr u GayHsI.

Bort ata «Oonbast msTepkay.

[lepBsiii MHIUACHT TIpou3oIIen 439 MITH JIeT Ha3aj B OPIOBUIIKO-CHIIYpUHCKOM mepuojie. B
pe3ynbTare ucuesnan 25 % ceMeicTB MOPCKHUX XKHUBOTHBIX U 60 % Mopckol ¢Iopsl.

Bropas xatactpocda mpousoiuta 364 MIIH JIeT Ha3all, Ha UCXOJe JEBOHCKOro nepuoja. He
craino 22 % cemeiicTB Mopckux oburareneit u 57 % Mopckoil (Giops.

Tpetbs, cayuuBmascs 251,4 MIH €T Ha3al, B IEPMCKO-TPHACOBOM MEPHUO/IE, Obllla cCaMOid
MacmTabHoi. Beero moru6io 95 % xuBbIX cymecTs, B ToM uucie 53 % ceMeicTB MOPCKHX
XKHUBOTHBIX, 84 % Mopckoit ¢iopsl u npudam3uTessHO 70 % CyXOIyTHBIX OpPraHU3MOB,
BKJIIOYasi pACTCHUS], HACEKOMBIX U TIO3BOHOYHBIX.

BHauasie crienmaiicTsl ToJIarany, 4To ruoesb KUBOTHBIX U PACTEHUH MPOHUCXOIUIIa Ha
MIPOTSDKEHUH TIPUMEPHO 8 MIIH JIET, HO 3aTE€M 3TOT MEPUO/] COKPATWIIN JI0 5 THIC. JIET.
BuHOBHHMKaMU KaTacTpodbl pa3HbIe YUeHbIE Ha3bIBAJIM TO MOIIHBIC H3THSIHUS
BYJIKAHWYECKHX JIaB, TO CHU)KEHHE YPOBHs KUCIIOpo/a B aTMocdepe, ToO U3MEHEHHE YPOBHS
MOps, KIIMMaTUYCCKUE KOJ'IC68.HI/I$[, BHE3aITHBIN BI)I6pOC 13 HEAP AA0OBUTHIX I'a30B U T. II. Ho
HE/IaBHO aMEPUKaHCKHE M'eOXMMHUKH U TianeTosioru Bo rinase ¢ JI. Bekkep (L. Becker,
VYHuBepcureT mrara Bamuarron, CH3TiI) HAUTH CBUETEIECTBA KOCMHYECKOTO XapaKTepa
9TOi KaTacTpodbl: U30TOIMHBIH COCTAB I'elivsl U aproHa B 00pasiax ropHbIX MOPOJ U3 TAKUX
YZIAJIeHHBIX JPYT OT Apyra MecT, kak Kurai, Sinonust u BeHrpus, oka3aicst THIIMYHBIM JUTS
METEOPHTOB.

XapaKTepHBIM CJIEIOM CTOJKHOBEHHUSI aCTEPOUAa C 3eMIICH SIBIIICTCS HATMIHE CIIOKHBIX
YIJIEPOIHBIX MOJIEKYJ C 3aMypPOBAaHHBIM BHYTPU HHEPTHBIM T'a30M — T'eJIUEM HIIH
aproHoM. Takas yriiepojiHasi CTPYKTypa IOJIydriia Ha3BaHHE 110 UMCHHU €€ OTKPHIBATEIIS
Bykmunctpa @ymnepa (Buckminster Fuller) —

buckminsterfullerenes.

Omna nipencrasisietr co6oit 60 aToMoB yrieposaa, 00beAMHEHHBIX B (PUTYPY Hamopooue
¢byroonbHOrO Msiua. bonee Toro, MccienoBaTeNu BBISICHIIIN, KAKUM 00pa3oM ra3bl MOTJIH
COXpaHUTBHCA B 3EMHBIX ITOPOJaxX A0 HAIIUX ﬂHeﬁ. OHI/I O6Hapy)KI/IJ'lI/I MHKPOCKOIMNMYECKUE
KOJIMYECTBA TeJUs ¥ aproHa B QyJuiepeHax — IMOJIBIX MOJIEKYJISIPHBIX CETYATHIX



mapukax, 00pa3oBaHHBIX YUCTHIM YTJIEPOJIOM. AHAJIH3 Ta30B, KOTOPBIC HAXOISATCS B
TaKMX PELIETUATBIX «KJIETKAX», IOKa3al: CoAepkKaHue U30Tona
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He B 00pasmax nopoj, OTHOCAIIUXCS K U3ydyaeMoMy BpeMeHH, B 50 pa3 Ooblie, 4eM B
CIIOAX, JICXKAIUX BBIIIE WA HIDKE, @ OTHOIICHUS

3

He/

4

Heun

40

Ar/

36

AT B HUX THIIMYHEI JUII METEOPUTOB U HE XapaKTEPHBI I 3EMIIH.

W3BecTHO, YTO ClieAaMu MaJeHUs KPYTHBIX KOMETHBIX SAep UM METCOPUTOB Ha 3€MHOI
ITOBEPXHOCTH SIBJIIOTCS KOJIBIIEBBIE CTPYKTYPHI, TOJYyYHBIINE Ha3BaAHUE

acTpoOIEMBI

— 3BE3JIHBIC paHbl. B kauecTBe «110103peBaeMoro» yuaeHsle paccCMaTpUBalOT KpaTep
Bynann, nuamerpom 120 KMIOMETpOB, pacHoIOKEHHBIN 0K0JIO ropoaa Bypamen, Ha
3amaHoM 1odepekbe ABCTpaIMU. ITO YETBEPTHIN 110 BEJIMYHMHE KpaTep Ha HalleH
wiaHere. Ero ogepranus yaanoch BEISIBUTH, UMb H3MEPUB aHOMAJIMHA MarHUTHOTO U
IrPaBUTALIMOHHOIO NoJiel 3eMiu B 3ToM paiione. Cyns o pacueram, kparep Bynnu
oOpazoBajics B pe3ynbTare MafeHust METEOPHUTa JUaMETPOM IISITh KHJIOMETPOB. B MoMeHT
yZapa cuia JIaBJICHHS B TPUCTA THICAY pa3 MpeBbICHIa aTMochepHoe nasinenue. Cpasy
TIOCJIE TIAZICHHUS METEOPHTA Ha BCEH TUIaHETEe HadaJluCh U3BEPIKEHUS BYJIKaHOB. B
OKeaHax BO3HHKIIM I'MI'AaHTCKHE NPHIMBHBIE BOJIHBI — I[yHaMH. B He0o B3MeTHYach
IUIOTHAs 3aBeca IbUIY, U HAa HECKOJIBKO MecsleB CoHIIE CKPbIIOCH 3a HEl.

I'eonor Aptyp . Mopu cobpai mpoObl ¢ TpeXcOTMETPOBOH riTyOuHEL. X aHau3 nmokasai,
YTO MOPO/BI B JAHHOM CJIO€ OTIIOKEHUHN Ype3BBIYalHO YIIIOTHEHBI. OOHAPYKHUIINCH TaKXKe
MHOTOYHCIICHHBIE CTEKJIOBHIHBIE 00pa30BaHMUs, BOSHUKAIOIINE IIPU PE3KOM Tepernae
TeMmepaTyp U naBieHni. OQHAKO OCTaTKH CaMOTO METEOPHTA TaK U He ObUIH HaleHbl. [la u
TOYHO JaTHPOBATh BPeMs €ro MaJeHUs TOXE TOKa HE YAaJIOoCh.

He3zemHOe nporcxoxIeHre MOJIEKY OBLIO BBISIBJICHO B pe3ybTaTe aHaJI3a U30TOMOB,
coneprkamuxcs B HUX. Kak n3BecTHO, Ha 3eMiie OCHOBHEIM SIBJISCTCS TeIHuii-4, a colepiKaHme
renus-3 Mao, OJHAKO B ATHX MOJIEKYJaX KaK pa3 Bce HAa00OPOT. YUeHBIE TaKKe
BBICKA3BIBAIOT HJICIO O TOM, YTO JIaHHBIE MOJICKYIBI OBLTHA 00pa3oBaHbl He B COTHETHOM
CHUCTEME, a B UHOM, C YIJIEpPOJHOM 3BE3/0M, I/ie BhICOKas TeMIlepaTypa U JaBJIE€HUE CMOTJIN
OBl TOMECTUTh MHEPTHBIH I'a3 BHYTPb MOJICKYJIbI.

VY4eHbIe ONPEeNAoT pa3Mep acTepOnaa, YIAPUBILETOCs O IOBEPXHOCTh 3eMJIH, B IIpeeiax
ot 6 10 12 xunomerpoB. HwkHUl nipeen onpeeseH UCXos U3 TOro, 4To 6osee MeIKuit
acTepoui MPOCTO HEe CMOT Obl HAHECTH KaTacTpOpHUUIECKUX MOBPEXICHUH. Bepxuuii npenen
— C Y4eTOM TOT0, 4TO OoJiee KPYITHBIH acTepOna, HAIIPOTHUB, IIpHHEC OBI TOpa3mo Oonbice
KOJIMuecTBO (yJIEpOBBIX MOJIEKYIL. B pesynbrare nccnenosanus nopox u3 Kuras, Benrpun
n SInoHnM yueHble 0OHaPYKWIIM BEICOKYIO KOHIIEHTPAIHIO 3THX «OCOOEHHBIX) BEIECTB Ha
rpanuue Ilepmp — Tpuac, COOTBETCTBYIOLIEH MEpUOy BEIMUPaHUs AUHO3aBpoB. PaHee
CYHTAJIOCH, YTO IPHYMHON MX rHOeNN ObUT acTepOn, Ciie bl KOTOPOTo 00HAPYKUBAIIUCH 110
3HAYUTENNbHBIM KOHIIEHTPALUSM UPUIMS, HO TI0 BPEMEHHOH IIKale 3TH CIIeAbl HAXOASITCS
pansbiie. BoamoxHo, 66u10 1Ba ynapa. To, 4To He clienaln nepBbii, 101eall BTOPOil.
UYetepras katactpoda, mpoucmennias ot 199 no 214 muH et ToMy Ha3al, B KOHIIE
TPUACOBOTO NIEPUO/Ia, YHECTA XU3HH 22 % ceMelcTB MopcKkoit GayHbl 1 52 % MopcKoi
¢ope1. OHa ke, IpaBa, PaCYMCTHIIA SBOIIONMOHHOE MIPOCTPAHCTBO IS TOSBIICHUS CaMbIX
KPYIHBIX U3 U3BCCTHBIX HAYKE 3€MHBIX CYIIIECTB — AWHO3aBpOB.

Haxkonern nocieqnss, camasi H3BECTHAs KaTacTpoda, MOIICaBIIast CMEPTHBIN IPUTOBOP
JMHO3aBpaM, CIIyduiiach 65 MIIH JIET Ha3a]l B TPETHYHO-MeNOBOM neproze. Toraa noru6io



16 % cemeiicTB MOPCKUX KUBOTHBIX, 47 % Mopckoit daynsl 1 18 % cemeiicTB cyXomyTHBIX
MTO3BOHOYHBIX.

Hamnbonee BeposTHON MpUUNHON THOETIN JUHO3AaBPOB CTAJTO YXKE YIIOMHHABIICECS MaJeHUE
Ha 3eMI0 acTepousia B paliloHe MEKCHKaHCKOro noixyoctposa FOkatan. Kparep nquamerpom
200 KUJIOMETPOB, OCTABJICHHBINA 65 MIIH JIeT Ha3aj «yOuiileil TMHO3aBPOBY, ObLT OOHAPYKEH
HEIoJAJIEKy OT MEKCHUKAaHCKOU JlepeBHH YHKcymyo.

Ho paccmotpum nonpoOHee katacTpody, CIIyYUBIIYIOCS Ha TPAHHIIE IEPMCKOTO U
TPHACOBOT0O MEPHOAOB, TaK KaK, CKOpEe BCEro, UMEHHO BO BpPeMs Hee MPOM30LIET pacKol
JpEeBHETO cynepKkoHTHHeHTa — [laHren.

MHorue 3Hal0T 00 HCUE3HOBCHHUHU TWHO3aBPOB 65 MIIH JIET Ha3aJ U O TOM, YTO MOTYOMIT X
actepous, ynaBmuii B paiione FOkarana. Ho Menbire m3BecTHO, 9T0 250 MITH JIeT Ha3ag
MIPOM30IILIO Kya Oosee KpyIHOE BBIMUPAHHUE BHJIOB, 3aTPOHYBILEE OYTH BCE PACTCHHUS U
KHMBOTHBIX IUTaHETHI. ET0 CBSI3BIBANIN CO BCINIECKOM BYJIKaHWIECKOH aKTUBHOCTH, CO3/IaBIICH
HEeONIaronpusATHYIO OKpYKaloIIyto cpexy. Yuensie u3 Kanudopruiickoro yHnBepcuTera B
CanTta-bapOape ycTaHOBHIN MeCTO TTaIcHUs acTeponsa, yousmiero 250 MIIH JIeT Ha3a] IIOYTH
Bce JKMBOE Ha 3emuie. Y papHbiii kpatep Bedout Haxoaures Ha JHE okeaHa 07113 MOOEPexbst
ceBepo-3anagHoil ABCTpaIHH.

I'eonor Jlyann Bekkep u ee komaeru oObIBUIN O pe3yIbTaTax UCCIeOBaHUS,
TOKa3bIBAIOIIECTO, YTO B TaK HA3bIBACMOM ICPMCKO-TPHUACOBOM HUCYE3HOBCHUU, U Benukom
BBIMUPAHUU, BUHOBEH acTepous. ['eosoru oneHmIy auaMeTp KOCMUYECKOHN CKaJlbl, yIaBLIeH
250 mutH siet Ha3ag, B 6,4 — 11,2 kumomerpa.

ITepBBIe 00pa3Lbl MOPOX C OCTATKOB ITOTO KpaTepa Obutn MoAHSTH eme B 1970 r., Ho Torna
HUKTO HE TTOHSJI, YTO 3TO OBLT KpaTep, OCTABIIANCS OT KOCMHUUYECKoro rocTs. B 1998 r. Takyio
BEpCHIO BbICKazai reosor Jxon ['op-Tep, HO U eMy HE yJaloch JOBECTH JEIIO 10
JIOTHYecKoro (uHaa.

U BoT TONBKO Temeph bekkep 4eTKo cBs3ana 3TOT KpaTep ¢ JaTOH MePMCKO-TPHACOBOTO
BbIMHUPpAHUA U HalllJla HOBBIC JOKA3aTCJIbCTBA yaapa, COIIPOBOXKIABIINX €0 BBICOKHX
TemrepaTyp u T. 4. OHa CYUTaeT, YTO yAapHas Bepcus 'HOed OYTH BCEro XKMBOTO Ha 3eMiie
MOJKET He OIIPOBEprarh, a XOpOIIO JOMOJIHATh ByJIKaHWYECKyto runotesy. Ilocnennue
HaXOJKM B aMepHKaHCKUX mTarax MonTaHa u CeepHast [lakoTa 10Ka3bIBaIOT, YTO
JTMHO3aBPHI OBIIIN OYKBAJILHO CTEPTHI ¢ JnIa 3eMiid. OTpOMHBIN aCTepOU, CTOJIKHYBIIHCEH C
3emJief, MyCTHII OTHEHHYIO BOJIHY 10 Bceil CeBepHOil AMepuKe. ..

OcHOBHasl 4acTh UCCIIEJOBAHMS 3aKJII0YAIach B aHAIM3€E YNCIIA U PACIION0KEHHS OCTAHKOB
JMHO33aBPOB HA OOJBIION TEPPUTOPUH, PACIIOIIOKEHHOH B ABYX ITAaTaX, I'7I€ 3TH CYIIECTBa
Opoannum 65 miH net Hazaz. «[locnenHue okameHesble HAXOAKH (aKTHIECKH JIMIIAIOT
COCTOSITENIBHOCTH TEOPHIO, IO KOTOPOI IMHO3aBPHI BEIMUPAIN MEAJICHHO, a yIap acTepounia
JIMIIB 3aBEPIIWII 3TOT Tpornecc, — roBoput [urep Ilnzn u3 [Ty6omiaHoro mysest ropozaa
Muyokn. — Harmm HaXo/IK1 TIOKa3bIBaloOT, YTO TMHO3aBPHI IPOLBETANIN U SKHIIU ITPOCTO
IIPEKPacHO B TO BpeMsI, HO IaJIeHHE acTepOorIa IPUHECIIO COBEPIIEHHO HEOXKUIAHHYIO U
OBICTPYIO CMEPTh )KUBOTHBIM». JTO JiesiaeT 0oJiee apryMEeHTHPOBAHHBIMH JOBOAbI OJTHOM 13
CTOPOH B CIIOPE CHIEHUAIIUCTOB O TOM, KaK 3TU T'MI'aHTBI UCUE3JIN 13 3eMHOM (bayHI)I.

Bunesm Knemenc 3 Yuusepcutera bepkiu 3asBui, 9o Bce uccnenoBanus Lln3na
HECOCTOSTEIbHBI M omn004YHEl. OH U €ro CAVMHOMBIIIJICHHUKN CYUTAIOT, YTO JJUHO3ABPbI
BBIMEPJIN TIOCTEIIEHHO, YTO OHHM YK€ MCYe3al, KOTa yrai actepousi. Ho yueHsle Bo riaBe ¢
[ITn3HOM NOKa3BIBAIOT, YTO €AUHCTBEHHOM MPUYMHOMN rHOen JMHO3aBPOB ObLT yaap
acTepouia, yOUBIIUI WX OBICTPOI OTHEHHOW BOJTHOM, a 3aTEM IOBJICKIIHI MHOTOHEICTbHBIH
XOJOA.

CTOpOHHUKH MOCTETICHHOT'O BBIMUPaHUs 0a3upyIoTcs Ha MccienoBanusax 20-1eTHeld
JIABHOCTH, KOTJ1a ObUIN 0OHApYXEHBI OCTAHKH HECKOJIBKHX JMHO3aBPOB ITOYTH HA CAMOM
Bepxy KaMeHHOH (opmarnn Xmi-Kpuk, KoTopas pacrojiarainacs Ha TEpPUTOPUH
coBpemeHHOM CeBepHOil [lakoThI B TeUeHHE 2 MIIH JIET /10 MaJeHUs acTepounoB. M3-3a
OTCYTCTBHUS HEOOXOAMMBIX IPHOOPOB U TEXHOJIOTHH, H300PETEHHBIX MMO3AHEE, HE ObLT
IIPOBE/ICH TIIATEIbHBIN aHaIN3 MecTa Haxoaku. Ho mocienosarenu I1lm3Ha nmpoBenn 6oee
JeTanbHbI ocMoTp Xui-KpHuk ¢ mOMOIIbIO MOCIEIHUX JOCTUKEHUH HAYKH U TEXHUKH.

JIy1st 9TOTO HMCCIeI0OBaHUSI MHOYKECTBO BOJIOHTEPOB TPH JI€Ta MOAPS MpodechiBaiiu 6oee 11
MHUJUIMOHOB KBa/IpaTHBIX MeTpoB(!) B MONCKaxX CKEJIETOB AMHO3aBPOB. bblIM 00HAPYKEHBI



octanku moutH 1000 ocobelt. YueHble IPOBETH PACKOIIKH M BHISICHUIJIH, YTO THHO3aBPHI
MIPOLBETAIN Ha JAaHHOI TEPPUTOPUH BIUIOTH 10 CTOJIKHOBEHHS 3€MIIH C aCTEPOUAOM. Y
00cIeI0BaHHbIX TMHO3aBPOB HE OBIIO HAWAECHO HU MAJICHIINX NPU3HAKOB YXYAIICHNS]
310pOBbsI U T. 1. Beicota Xun-Kpuk — oxono 55 MeTpoB, u Bo Bcelt popmanny HaxosTest
OCTaHKHM KaK XMIIHUKOB (THPaHHO3aBPOB), TaK U TPABOSIHBIX SILEPOB (TPHULIEPATOIICOB).
3areM HJeT 2-CaHTUMETPOBBIH CIIOH C MOBBIIMIEHHON KOHLEHTpaluel UpUANs, OTMEUarOIuil
MajiecHue acTepouia. ITOT CIOH PACHOI0KEH MPAKTUUECKU Y IOBEPXHOCTHU. A BOT IO 3THUM
CJI0€M, Ha HECKOJIbKO METPOB, CIIPECCOBAHO OTPOMHOE KOJIMUYECTBO JUHO3aBPOB, YETO HET B
OoJiee paHHHUX YPOBHSIX, I'/le OCTAaHKH pa30pocaHbl AajeKo Apyr oT Apyra. OmgHako nocie
HPUANCBOTO CIIOSI HET HUKAKUX MPU3HAKOB CYIIECTBOBAHMS ANHO3aBPOB, a YK TEM Oojee ux
KOCTEH.

Kaxkoti sxe HanpammBaeTcs BbIBOJ? CTaHOBHUTCS SICHO, YTO JMHO3aBPHI HE BEIMUPAIIN
MIOCTETICHHO, a yMepiH cpa3y Bce BMecTe. Ho He Bce ¢ 3TuM cornmacHsl. KiiemeHe npuBoauT
OTBETHBIE aPTyMEHTHI, yIpeKas ncciaenoBanus Llln3Ha B TOM, 9TO B HUX paccMaTpUBAETCS
JIMIIb Y3KUM BpPEMEHHOM OTPE30K, KOTOPBIA HE MOXKET JaTh MOJIHON KapTHHBI
npoucuenniero. Takke OH TOBOPUT, YTO CJIOU B IPYTHX MeCTaX, KOTOpBIE cTaplie Ha 5—

6 MuH J1eT, coaepikaT OoJiblle pa3HOBUIHOCTEH JMHO3aBPOB, a 00IIEe YUCI0 OCTAHKOB BHILIIE,
yeM B Xui-Kpuk, 4To roBopHT 0 3akare 31oxu 1uHo3aBpoB. K Tomy ke Kiemenc nobasiser,
yro 11Iu3H He paccMaTpUBaeT IPyrux mnpeacraBurelneil payHsl, HanpuMep aM(puoOuit nim
MIEPBBIX NTHI], HA KOTOPHIX MaJICHUE acTEPOHia He OKa3al0 HUKAKOTO BIHSIHHUS.

Bo3M0xHO, HOBBIE HCCIIEIOBAHUS B caMoe OJipKkaiiiiee BpeMs IOMOTYT ClieNaTh
OKOHYaTeNbHbIE BBIBOJBL. AciupaHT YHuBepcuteta HoBoro Opneana XKaknun Koxuzek
CYHTAET, YTO TPOITMUECKHE ITIETBI U IPYTUE TETIIOMIOONBEIE HACCKOMBIE OCTIAPUBAIOT TEOPHIO
«IAEPHOH 3UMBI», KOTOpasi OKyTasa 3eMIII0 Ha MHOTHE TO/IbI TIOCIIE TTAICHHS aCTePONa,
yOuBIIETO AMHO3aBPOB 65 MIIH JIET Ha3al.

BrokuBanue MenoHocHoit maensl (Cretotrigona prisca) — Kak pa3 OAWH U3 SBHBIX IIPH3HAKOB
TOT0, YTO X0JI0Ja HE MOTJIM CTOATh Ha Halllel MIaHeTe Tak J0JIr0, Kak MPUHATO CUUTATh.
«3ITH IpeBHUE MMYEIIbl ObUIM OUY€Hb, OY€Hb OJIN3KM COBPEMEHHBIM TPOITMYECKUM ITYeiaM
MEJIOHOCHBIM, OHU OBUIH HX IpeaKami», — coobumia Koxuzek. [To ee MHeHHIO, 5TH
COXpPaHUBIIKECS B SHTape HACEKOMBIC, BO3MOKHO, MMENIH aHAJIOTHYHBIN «IIOpOT
TEPIUMOCTH» HU3KUX TeMIeparyp. Kak moka3siBatoT 3JHTOMOJIOTHYECKHE HCCIIEJOBAHUS,
CETOTHSIIHIE TPOMUYECKHUE MUENbl MPEKPACHO ce0s UyBCTBYIOT MpH TeMrepaTypax 31—

34 °C. To e camoe KacaeTcs IBETYIINX PACTEHHUH, 38 CUET KOTOPBIX MTUEIIBI )KUBYT.

OnHako, 10 COBPEMEHHBIM OIIEHKaM, BO BPEMsI «SIJICPHOH 3UMBD» TEMIIEpaTypa Moria Obl
omycTHuThes 10 7—12 °C — muist maen 3To CIUIIKOM X0JI0AHO. TakuMm oOpa3om, TorydaeTcs,
YTO TPONUYECKHE HACEKOMBIE CBU/IETEIbCTBYIOT B MOJIB3Y TMITOTE3BI O «B3PHIBE BEICOKO
TEMIIEPaTyphI», KOTOPBII UTHIICSI BCETO HECKOJIBKO YacOB M yOMII TOJIBKO CYIIECTBa, HE
CIOCOOHBIE YKPBITHCS B BOJIE WIIN JIPYTOM YOEXKHIIIE.

Ho He Tonbko rubens HecyT Hajaromme Ha 3eMiTto KocMuieckue o0bekThl. 1o oHol 13
THIIOTE3, ’KU3Hb Ha IJJaHETaX MOXET BO3HUKATh U Pa3BUBAThCS B PA3MUUHBIX (hopMax Takxke
Onaromaps «rocTaM U3 KocMocay. ['pymnna y4deHsix n3 Yuusepcutera Pyrrepca B Heto-
Ixepeu (Rutgers state university of New Jersey) 3asiBuia, 4To acTepOUIbl HE TOJIBKO
MOTYOWJIN IPEBHUX SIIEPOB, HO ¥ CIOCOOCTBOBAIIM Havally WX MosiBiieHus1. [laHHbIe
MOCJIEHUX U3bICKaHUH, TpoBeieHHbIX B 70 paiioHax CeBepHOil AMEpHUKH, MOKa3aJd, YTO
CTOJIKHOBEHHUE 3eMJIH ¢ KOMETOH MM acTepOorIoM, Tpouciieee okono 200 MiH JeT Ha3a,
COIIPOBOXKATIOCH OBICTPBIM POCTOM IIOIYJISIIIMHU JTMHO3aBPOB IOPCKOTo nepuoja. CiienctsueM
yllapa HeOECHOTO Teja CTalo UCUE3HOBEHNE MHOTHX BUJIOB, OTCYTCTBHE KOHKYPEHIIUH C
KOTOPBIMH OTKPBUIO AWHO3aBPaM ITyTh K MMPUCIIOCOOIEHUIO U Pa3MHOKEHUIO.

CBoM BBIBOJIbI YUEHBIE CTPOUIIN HA U3YYEHUH XUMHUECKOTO COCTaBa Fe€0IOTHYECKUX
OTJIOKEHHH, TOCKOJIBKY CJIOH MTOPO/I, COTIOCTaBUMBIE TT0 BO3PACTY CO BPEMEHEM MOSBICHHUS
MIEPBBIX TUTAHTCKUX JUHO3aBPOB, COEPKAT CIIEIBl UPUANSI — PEIKOr0 MeTajlia, KOTOPHIi,
TEM HE MEHEee, B 3HAYUTEIbHBIX KOJMIECTBAX COACP)KUTCS B acTeponaax. Takum obpa3om, o
MHEHHIO HUCCIIeIoBaTeNe, MIMEHHO KOCMHYecKast KatacTpoda, mpouciiemas Ha pyoexe
TPHACOBOTO M FOPCKOT'O TIEPHO/IOB, /1ajla TOTYOK K MOSIBICHUIO KPYITHBIX SIIEPOB, TAKUX KaK
THpanHo3aBp. /1o aToro MmomeHTa 3emis ObliIa HaceneHa XUIIIHUKAMHE, OTAAJICHHO
HaroMUHAIOMMMH KpokomiioB. Ho, kak otmernn npodeccop Jdennnc Kent (Dennis Kent),



HCCIIEJOBAHMS €IIIe AAJIEKN OT CBOETO 3aBEPIICHUSI, IOCKOIBKY B PACIIOPSKEHHH YICHBIX HET
MIPaKTHYECKN HUKAKUX I0KAa3aTEIbCTB THIIOTE3bI, IOMUMO CIIE/IOB UPUANS B TEOJIOTHUECKHX
OTJIOKEHHSX.

Ecnu naneoHToN0rY 3aMHTEPECOBAIIMCH BBIIBUHYTOM T'MIIOTE30M, TO aCTPOHOMBI HACTPOEHBI
OoJiee CKeNTHUECKH. DKCIEPTHI OTMEYAIOT, YTO YPOBEHb UPHUIUS B U3YUEHHBIX IMOPOJAaX
HEJIOCTaTOYHO BBICOK, YTOOBI CIY)KUTh yOEIUTEIbHBIM JOKA3aTeIbCTBOM HOBOM TEOPHH.
Wudopmanus kK pa3MBILIUIEHUIO

[1epBoii 10CTOBEPHO TOKYMEHTHPOBAHHOW HAaXOJIKOH OCTAHKOB I'MI'AHTCKHX
MIPECMBIKAIOUINXCs OblJIa OTPOMHast YEIIOCTh C ITOJHBIM HaOopoM 3y00B, OOHapy>KeHHas B
1770 r. B xapbepe B Hunepnannax. XKopx KioBse nccienosan gemocts u B 1795 r. 008w,
YTO OHA NMPHHAIEKAaTa KAKOMY-TO IPOMaTHOMY MOpCKOMY smiepy. Eme depe3 HecKobKo
net Yuesm Kornbep HazBan oOHapyKeHHOE CYIIECTBO MO0303aBpPOM — sIiepoM U3 Moo3sa
(o Ha3BaHMUIO MecTeuKa, Tae OpuTH 00Hapy)keHBI KocTH). B 1858 1. B Heto-/)epcu Hammmn
MIOYTH TTOJHBIA CKEJIET APYroro MraHTCKOro mpecMelkatomerocst. Haxoaky n3yqmn [Ixozed
JInnu, mpodeccop anaromun. OH 00paTHII BHUIMAHUE HA TO, YTO IEpEIHNE KOHEYHOCTH
siiepa ObUTH 3HAUUTENBHO KOPOYe 33/IHHX, U CIeJall BEIBOJ, YTO HCKOIIAEMBbIE )KUBOTHBIE
JOJI?’KHBI 6I)IJ'II/I NEepeABUraTbCA Ha 3aJHUX HOrax HO]IO6HO COBPCMCHHBIM KCHI'YPY. OT0
CyXJICHHE ITIOMOTJIO B IAIbHEHIIIEM BOCCO3/1aTh OOJIMK TaKUX MEPEBUIaOIINXCs Ha JABYX
KOHCUYHOCTSX AIIEPOB, KaK UTYAaHOOOHBI, MErajio3aBpbl, THPAHHO3AaBPhI U AP.

K HacTosmemy BpeMeHH! KOCTH JPEBHUX SIEPOB OOHAPYKEHBI HAa BCeX KOHTHHEHTaX. B
Kurae, rie uccienoBanus Hagaauch TOJIbKO B 40-e roJbsl MPOLUIOTo CTOJIETHS, HAlACHO
CTOJIBKO CKEJICTOB JMHO3aBPOB, YTO OHH COCTABIIIN YETBEPTYIO YacTh BCEX M3BECTHBIX
ceifyac HaxomoK. TaM jxe HalIeHO OTPOMHOE KOJIMIECTBO SIUI JPEBHUX SIIECPOB.

Camo xe c10BO

JMHO3aBP

MOSIBUIIOCH MPUMeEPHO B 1841 r. DTo Ha3BaHUE OBLIO MPEIIOKEHO MAJICOHTOJIONOM
Pugapnom OysHOM, CyMEBIIUM TOHSTh, YTO TaKHE CO3AaHUS, KAK MErajao3asp,
UT'YaHOMOH, a TAKXKe OTKPHITHIN HE3aJ0Jr0 J0 3TOTO I'ylIe03aBp, CTONb CHIBHO
OTJIINYAJIUCh OT COBPEMEHHBIX MPECMBIKAIOMINXCA, YTO UX CJICA0BAJIO BbIACINUTL B
OTIEILHYIO TPYIIY.

KOMETBI

B3pbIB nHTEpeca K KOMETHOM TeMe B IOCIIEHEE BpeMs He CIIydaeH — Y BCEX Ha MaMATH
IIpoxoskaeHre BOIM3U 3emiu koMeTsl [anses B 1986 1. 1 3amyck K Hell ueThIpex
KOCMHYECKHX JIabopaTopuii. Bo Bpems 3Toro nossieHns KoMeTsl ['aest ycnoBus yis
HAOJIIOICHU CII0KIIINCH KpaiiHe HeOmaronpusaTHO. Koria cBeueHre KOMEThI ObLIO CaMbIM
SIPKMM B TIEPUTENNH (TOUYKE MaKCUMaIbHOTO puOmkenns K ConHily), 3emils Haxounach Ha
MIPOTUBOIIOJIOXHOH cTopoHe CoJHIIa, 3aKPhIBaBLIEro HEOECHOE TENIO OT B30POB
nHaOmonareneii. Korna sxe komera Bbinuia n3-3a CoiHIa, OHa ObIJIa yXKe CIUIIKOM JaJIeKO OT
3eMi.

[Tnanera-rurant Omurep Obu1a aTakoBana komeroi lllymeiikepa — JleBu, TouHee, poeM ee
OCKOJIKOB, KpyIHEHIINEe U3 KOTOPBIX UMENIH KWIOMETpPHI B nonepeunuke. Eciu yuects
CKOPOCTBH 00JIOMKOB — 65 KM/C, TO MOXHO MPEICTaBHUTh, KaKast KOCMHUYECKas KaTacTpoda
nponsonuia B Hamreld COTHEYHOH CUCTEME.

WTak, KpymHBIE METEOPHUTHI, aCTEPOUIBI, KOMETHI... OHH MOTYT OBITH ONIACHBIMH TOCTSMH.
[Tpumto BpeMst TOTOBOPUTH O KOMETaX.

Kometsr — 310 Masbie Tena CoHeYHONW CUCTEMBI, OHU MPEICTABISIOT COO0H
YIUBUTEIBHOE SIBIICHIE, BBI3BIBaIOIIEe 0COOBIH mHTEpec. CIoBO



KOMETA,

MO-TPEYECKH

KocMmarasi,

OTpaXkaeT Hallle MPEACTABICHUE O CTPOSHUH KOMET — KOCMAThIM BUIUTCS
HAOJIOaTeNIIM XBOCT KOMEThI. Cama ke KoMeTa — 3TO PO, KOTOPOE 3¢MHBIM
HAOJIOICHUSM HEAOCTYITHO. SIIp0 KOMEThI — OTPOMHBIH II1ap, COCTOSIIHIA U30 JbJIa 1
KocMmuyeckoi meutd. OHO Kak ObI 3aKPBITO Byalblo HCTEKAOIIeH 13 Hero Marepuu. [lon
JICHCTBUEM COJTHEUHOTO TEIlIa U3 AApa KOMETHI BBIPBIBAIOTCS Ta3bl, BRIHOCAIIHNE C COOOM
mbUICBBIC yacThIbl. TyMaHHas aTMocdepa, OKpyKarolas sApo KOMEThI, Ha3bIBACTCS
KOMOM.

Koma BMecTe ¢ si1poM cocTaBisieT TooBy koMeThl. C mpubmmkeHueM koMeTsl K ColHITy
B CTOpPOHE KOMETEHI, TPOTHBONIOI0kKHOM COHITY, pa3BUBAETCS XBOCT, a HHOTIA H
HECKOJIBKO XBOCTOB.

Korma xomera mposteraet 61u3ko kK CONHITY, 9acTh JIbAa UCTIAPSETCs, 00pa3ys TOIOBY
KOMEThI, 00b19HO auameTpoM oT 10 1o 100 Thics4 KUIOMETPOB (pexke — 70 MIJUTHOHA
kusoMeTpoB). [1oj neiicTBHEM COTHEYHOTO BeTpa (MOTOKA 3apsHKEHHBIX YaCTHII,
ucnyckaembix CoiHIIeM) 00pa3yeTcst HOHHBIN (COCTOSINUN 13 aTOMOB, HUMEIOIIUX
IMEKTPUUYECKHUH 3apsil) XBOCT KOMETHI, KOTOPBIA OTKJIOHSAETCS B IPOTUBOMOI0KHOM COJNHILY
HaIlpaBJICHUH. I110THOCTB rOJIOBBI ¥ XBOCTA KOMETHI HUUTOKHA — Jaxe caMbIi J'IyLIIHI/Iﬁ
BaKyyM, CO3/[aHHBIN B JIJAOOPATOPHBIX YCIOBUSAX, UMEET OOJIBIIYIO INIOTHOCTE. B 1910 .
3emurs mpoIia CKBO3b XBOCT KOMETHI ["amtes, 9To OBUIO MPaKTHYECKH HE3aMETHO.

KomeTsI XOpoIIo oTpa)xaroT COJTHEYHBIH CBET, TOTOMY IPENCTABIIOT PKOE 3peuIIe,
npoxonas 6mu3ko ot 3emiu u ConHia. Besikuit pa3, mpoxonst BOim3u ConHITa, KOMeTa
MIOCTETNICHHO TepsieT Maccy. Kpome Toro, WHOTIa KOMETHI TOMAIAI0T B TPaBUTAIIHOHHOE ITOJIE
IUTaHeT-TUTAaHTOB. HeKOTOpbIe KOMETHI BRUICTAIOT 32 Tipeaensl ComHeuHOU cucTeMsl. [Ipsmoe
CTOJIKHOBEHHE ¢ 3eMIieii MaJIOBEPOSATHO, HO MOKET MPUBECTH K KaTacTpode, MOTOMY YTO
KHHETHYeCKast SHepru (T. €. SHepIus ABWKEHHS) KOMETHI OTPOMHA.

Jxonaran Capdatu (Jonathan Sarfati) oueHb pOMaHTHYHO HAYMHAET CBOE [TOBECTBOBAHUE O
Hux: «KoMeThI Bceria 04apoBBIBAIM M JJaXKe MyTajn 4eaoBeka. OHM NOSBISUIUCH CJIOBHO
HUOTKYJIa ¥ CTOJIb e 3aragouHo ucuesanu. Llneiidnr koMeT 3aTMeBaIu CBOeH KpacoToit Bce
OCTaJIbHbIE HEOECHBIE TETa.

Horann Kerutep (1571-1630) chopmyrrpoBan 3aKk0HBI ABIKEHHS TuTaHeT. Mcaak
Heroton (1643—1727), cuurarommiicss BeTMYaHIIIAM YISHBIM BCEX BPEMEH, BEIBEI 3aKOH
BcemupHoro TaroreHus. Apyr Herorona Oamonn [Namreit (1656—1742) ucmons3oBal 3tu
3aKOHBI IPUMEHHUTEJIFHO K 25 Ha0III01aeMbIM KOMETaM M JI0Ka3all, YT0 OHHU JBIKYTCS 1O
OTIpE/ICIICHHBIM TPACKTOPHAM. B 4acTHOCTH, KOMETa, KOTOPYIO OH HaOmoaan B 1682 r.,
JIBUTANachk Mo opoute, mogo6Hoil opouTam KoMeT, mossusaBmuxcs B 1531 u 1607 ronax.
Takum obpa3om, ["aneit mpuIen K BEIBOTY, UTO 3TO OJHA U Ta )K€ KOMETa, KOTopas
MOSIBIIICTCS HA HEOOCBOIE MPUMEPHO KaXKple 76 jeT. DTa KoMeTa HosBisuIachk U B 1066,
1 B 66 T. H. 3., a TaK)Ke 32 HECKOJIBKO JIET JI0 POXKACHUS XpUcTa — B 12 T. 110 H. 3.
[Iporno3 'asies o mosBICHUH KOMETHI B ONIPEIEIEHHOE BpeMs COBIICS YK€ IOCIHIe ero
CMEpTH, 1 3TO TPHHECIOo BeceoOInee nmpu3Hanne teopun Hetotona. Komera o npasy
Oblia Ha3BaHa B YECTh yYEHOTO —

kometa ["annes.

Komera — 3T0 Tenmo U3 3aMep3IIuX ra30B U KaMHEH, dTaKH «KOCMHYECKUI aficOepry,
KOTOPBII BpamaeTcst BOKpyr COIHIIA MO SJUIUITHIECKON opouTe. OOBIYHO TUaMEeTp KOMETHI
COCTAaBIISIET BCETO HECKOJILKO KHJIOMETPOB, OJIHAKO AMaMeTp KoMmeThl [amness — oxoio 10
KHJIOMETPOB, a TUAMeTp KOMeThl Xeina — bomnma, npoxoausmieit Mumo 3emiu B 1997 1., —
40 xuoMeTpoB. DTO OFHA U3 KPYIMHEHUIINX U3BECTHRIX KOMET. KOMEThI cocTosT U3
KaMEHHCTBIX CTPYKTYP U JIbJIa, HO B COCTaB JIbJIa BXOJUT HE TOJIBKO 3aMep3IIasi BOja, HO U
aMMUaK, METaH U yTJIEKUCIIbIH ra3.



JIBA THUITIA KOMET

YueHbIe BBIICIAIOT 1BA THIIA KOMET: KOMETHI MaJIOro Tiepuoa (epuo;| ooparieHus
coctaisieT MeHee 200 set), Takue kak komerta ["anes, uuki KoTopoid 76 net, u
noaronepuoandeckue kometsl (cBbime 200 yet). Pazmep u cocTaB KOMET 000UX THITOB
MPAKTUYICCKH HEe OTIUYAOTCsI. KOMEThI Manoro neprojia 00bIYHO 00paIarTCst BOKPYT
CouHIIa B OTHOM HAalpaBJICHUHM C TUIAHETAMH M MPAKTUYCCKH B TOH JKe MIIOCKOCTU
(axmunTuka). Jlonroneproanveckue KOMEThl oOpariatoTces BOKpyr CoHIa B TH000H
IUTOCKOCTH | B Mo0oM HampasieHnn. Komera ["amies coctaBiseT HCKITIOUEHHE: OHA
JBIDKETCSI B 00paTHOM HaIpaBJICHNH U MMEET CHIBHO HAKJIOHEHHYIO opouTy. HekoTopsie
ACTPOHOMBI IIPEIOIATAIOT, YTO KOTIa-TO IHUKJII 3TOW KOMETHI OBLT OOJIBIIE, HO CHUTBHAS
TpaBUTALUS OJHOHM U3 IUTAHET COKPATHIIA OPOUTY M TIepHO 0OpaIeHNsT KOMETHI.

Cawmplii 00RO MTEPHO TOCTOSHHON OPOUTH KOMETHI — OKOJIO 4 MITH JIeT TIpH
HanbomsireM adennn (yaanerann ot ComHia opoutel HebecHoro Tena) 50 000 a. e. A 3To
cocranigeT 20 % paccTosHus 1o Onmkaieit 38e316l. [I03TOMyY €cTh BEpOSTHOCTB, UTO
JTaHHasi KOMETa MOMAaJeT B TPAaBUTAIIMOHHOE T0JIe APYTUX 3BE31, BRIKI U3 1oJisi ConHIa.

Jlaske KOMeTa ¢ TaKoi OrpoMHO# opouTol crenana 6b1 yxe 1200 o6oporor Bokpyr CouHila,

€CJIM TIPEINOJIOKUTD, 4TO Bo3pacT ConHedHOU cuctemsl 4,6 MIIp JIeT.

Obmnako Oopra
. CaMoe H3BECTHOE TUIIOTETUYECKOE OOBSICHEHHE TTOTIOTHEHUS PSAIOB KOMET — 00JIaKo

OopTa, Ha3BaHHOE TaK B YECTh TOJUIaHCKOro acTpoHoMa SHa Xenapuka Oopta (1900-

1992). B 1950 r. oH BEIIBUHYI MPEINOI0KEHUE, UYTO CYIIECTBYET CHEPHUCCKIIA TOsIC
KOMET, pacTsiHyBIHiics oT CoJHIIa Ha TPH CBETOBBIX I'oid. DTOT IOSIC CUUTACTCS
HCTOYHHUKOM JOJTONEepHOANYECKUX KoMeT. COTIacHO 3TOM TeopuH, BO3MYIIEHUS OT
MIPOXOISIIHUX 3BE3]], Fa30BbIe 00J1aKa U TalaKTHYECKHE TOTOKH «BBITAIIKUBAIOT)

KOMETHBIC siipa u3 obiaaka Qopta Ha OpOUTHI, mpoxoasiue yepe3 COTHEYHYIO CHCTEMY.

Cuuraercs, 4To Kjaaccuueckoe o0ako OopTa COCTOUT U3 sJeP KOMET, OCTaBIINXCS Kak
pe3yaBTAT 3BOTIONMOHHOTO MPOUCXOKAeHUS COTHEYHOH cHcTeMBI (HeOynsIpHas
KocMoroHH4YecKas Teopus). OOrmas Macca o0Jiaka, 1Mo MpearnoI0KESHHIM, COCTABIISIET OKOJIO

COpOKa Macc 3eMirn. HeI[aBHO OBLIIO BBICKA3aHO HIPEANOJI0KEHHUE, YTO KOMETHI PACIIaIat0TCA

TIIPEKAC, UCM MbI UX 3aMEHYACM.

[osc Koiinepa.

IMosic Koitnepa Haxonutcst mpumepHo B 30—50 a. e. 3a opburoit Henryna.
IIpennonaraercs, uto nosic Koiinepa siBiseTcst HICTOYHUKOM KOMET Majoro IMepHoa.
IMosic GbLT Ha3BaH B YeCTh roJIaHaAcKoro acrponoma Jxepapaa Koiinepa (1905-1973),
KoTopbIil B 1951 1. BRIIBHHYN 3Ty Teopuio. MHorna Koiinepa Ha3pIBaIOT OTIIOM
COBpeMeHHOM mnaHeTonoruu. B nosice Koiinepa cymecTByoT MIIITHAPIBL A1ep KOMET.
Ha mepwox 1o 2003 r. 65110 3adukcupoBaHo Jumb 651 Teno B 3TroM Mecte CoTHEUHOH
cucrembl. Kpome Toro, 1o cux nop ooHapyxeHHble B nosice Kolinepa Tena uMeroT

HAMHOT0 OOJIBIIIKE pa3MEphbl, UEM KOMETHI. I[I/IaMCTp sapa OOBIYHOM KOMETHI COCTABIIIET

okoio 10 KWIOMETPOB, TOrIa KaK AUaMETpP HECAABHO OTKPLITHIX TCJI B MOSCE Koﬁnepa

npesbimaeT 100 kunomerpoB. Camoe KpyIHOE Telo, U3BECTHOE Ha JAHHBII MOMEHT, —

Quaoar (2002 LM60), ero nauametp cocrasisier 1300 kM. Quaoar Bpamaercst BOKpyr
CounHIla TPaKTHYECKH MO0 KpyroBoi opoure. Hazpanue

Quaoar

(TIPOM3HOCHUTCS «KBa-0-Bap») MPHIILIO U3 MU(pa O COTBOPEHUH TNIEMEHN TOHTBA

(mapeiiter Can-I"'abpuennno). Hebecnoe teno otkpsutn Yan Tpymkumio u Maiik bpayn

(Chad Trujillo and Mike Brown) n3 Kanrexa, [Tacegana (Caltech, Pasadena), B utone
2003 .



Heo0xonnmMo 0TMETHTE, 94TO XOTS AraMeTp Tel B nosice Koiinepa o0sraHO simib B 10 pa3
OonpLIe TramMeTpa KOMETHI, Macca KaKI0r0 M3 HUX B THICAYY Pa3 IPEBHIIACT Maccy
00bryHOM KOMeThl. OkpanHbl COTHEYHON CHCTEMBI MO-TIPEXKHEMY MPEICTaBIISIOT COO0H
3araJlouHble ¥ HEN3BeIaHHbIE MecTa KOCMOca. ACTPOHOMBI Ha3bIBAIOT OOHAPY)KEHHBIE B
nosice Koiinepa neGecHsle Tena

TPaHCITYTOHOBBIMH,

WITH

TPaHCHENTYHOBBIMH,

TEeNaMH, YTO SIBISAETCS OOBEKTHBHBIM YKa3aHHEM Ha MX PACIIONOXCHUE 32 CAMBIMH
JaIEeKUMH 13 0OHAPYKEHHBIX YeJI0BEYeCTBOM IUTaHeTaMy COJHEYHOH CHCTEMBI.

Kananckuit actporoM Xnio Pocc (Hugh Ross) Beicka3zai uzuero, 9To KOMETH IPAXOIST U3
MEX3BE3HOTO IpocTpancTBa. Ho ecnu OBl naHHAs Teopwus Obla BEpHA, KOMETHI ABUTATIHCH
OBI 110 TUTIEPOOINIECKUM OPOUTAM CO CKOPOCTBIO, IIPEBHIIIAIONIEH BTOPYIO KOCMHYECKYI0. A
9TOro He HabmoaaeTcs. Bo3aMoXKHO, €CTh TOJIBKO OT/ENIBHBIE IPEACTABUTEIN KOMET, KOTOpPBIE
MIPUJIETAIOT U3 IPYTUX 3BE3AHBIX cucTeM. Ci0i 3aMep3IIKX ra30B Ha IIOBEPXHOCTH KOMETEI
AKTUBHO MNPOSABIIACT cebs IIpy pOKACHUU OT'POMHOT'O U BECbMa BIICUATIIAIOIICTO «XBOCTa»
komeThl. O0paasich Bokpyr CoJHIIa, KOMeTa MOCTENEHHO TePSeT MacCy U B KOHIIE KOHIIOB
ucyesaer.

HeMmHoro ucropuu

Hcropust HabmoaeHUst 32 KOMeTaMu 6oraTa U pasHooOpa3Ha. Mbl pacckakeM 00 oHON
3aMevaTesbHOl koMeTe XX B.

23 mronsa 1995 .

HEOOBIYalfHO sIpKasi KOMeTa ObLIa OTKPHITa OMHOBPEMEHHO AaHoM Xeitmom u3 Hero-
Mekcuko u Tomacom Bornmom u3 Apusonsl. B peBpaiie u mapte 1997 r. oHa Obuta
BEJIMKOJICTTHO BHIHA Ha HeOe. BO3MOXKHO, BIiepBbIE OHA TIpeJICTaNa IePE B30POM 3eMIISH
4200 et ToMy Ha3aj. 3aMeuyaTeIbHBIM COOBITHEM B UCCIICAOBAHIH KOMET SIBUJIOCH
OTKpPBITUE TPETHETO XBOCTA KOMETHI Xelna — bomnna, eJIMKOM COCTOSIBLIETO U3 aTOMOB
HaTpus. DTO IepBas KOMETa, Y KOTOPOoH ObUT 00HApYXKEH TPETHH XBOCT.

K coxanenuto, nosiBieHue 3T0i sIpKOH KOMETHI IPUHECIIO Ha 3€MIIIO U Tpareauio. 39 My>K4uH
n xxeHmyH B CIIA, uneHoB cextsl «Bpara HeOecHbIe», BOCIPUHSAIN KOMETY KaK 3HaK JUIs
yX0J1a U3 )KU3HH U IIPUHSIIN CMEPTENbHYIO 103y JiekapcTBa. OHM ObUTH yOSKAEHBI, UTO B
xBocTte komeTsl aBrmxercst HJIO, Ha BCTpedy ¢ KOTOPBIM M OTIPAaBHIIMCh. JTa Tparndeckas
ucropus ObUIa BEI3BaHA TEM, UTO Y€pe3 XBOCT KOMETHI IPOCBEUNBaIa 3Be3/1a BOCbMON
3BE3/IHOW BEIMYHHEL, KOTOpas U OblIa mpuHATa 3a HI1O.

KomeTbl MOTYT HOSIBUTKCS B JTF000# Touke HeOa, MOTYT JABHIAaThCs 10 HEOY B JIF0OOM
HAIPAaBJICHUHU, MEHSISI IPH 3TOM CBOIO SIPKOCTh U (opMy. Takoe cTpaHHOE MOBEACHHE
KOMET HEepeJIKO IMyTaJio JIoJIei B MpouuioM. B ApeBHUE BpeMeHa MOsIBICHHE Ha
HeOO0CBOIe KOMEThI HEJIBYCMBICIICHHO MPEIBEIIANO MOTPICEHUS U HECUACThS JIJIS
HapojoB. Komera

54 1. H. 9.,

IO MHCHHIO PUMJISIH, OBbLIIa IpeIBeCTHHIICH cMepTh OoxkecTBeHHOTO KiaBaus. KomeTsr
MOSIBJSUIMCH U B TO/IbI cMepTH ummnepaTopa Koncrantuna |

B 336

I., ATHILIBI

B 453-Mm,

Maromera

B 632-M.

[Tozxe ¢ mosiBIeHHEM KOMET CBsi3bIBaM cMepTh [ 'enpuxa [ u Puuapna JIsBuHoe Cepare,
pumckux man Manokentns IV u Ypbana IV.



Nmriepatopy HepoHy ymanoch «mepexuTpuThy» HeOecHoe 3Hamenue. Korma B

60 . H. 3.

Ha HEOOCKIIOHE BCIIBIXHYJIA sIpKasi KOMETa U IPUIABOPHBIE )K€ 3arOBOPHIIH O IPEEMHUKE
Hepona, oH Hallen BBIXOA U3 «HEMPUATHOT0» MOJOXKEHUS — TPAAULUOHHBIN IS
moboro Tupana. Actposor bansouin 3aBepuit oHoro Hepona, 4To y MOHapXoB IIPUHSTO
OTBpaIIaTh OT ce0s 'HEB HEOeC MIMEHHO MOJJOOHBIM CIIOCOOOM — YHUUTOXKEHHEM CBOMX
NOJIaHHBIX. HEeBEpOsITHO OMacHBIN COBET YENIOBEKY, KOTOPHII yOMII CBOIO MaTh, IBOUX
KeH, OOJIBIIYIO YacTh POACTBEHHHUKOB M cxker Pum. Y mmneparop pacnopsiauics
KECTOKO PACHPaBUTHCS HE TONBKO C YUaCTHUKAMU HEJJaBHO PACKPBITHIX 3aTOBOPOB —
[u3zonoM n BennnmanoM, HO Takke ¢ X OMU3KUMH U puciyroi. Hepon 6maromnorydso
MEPEKIIT 3Ty KOMETY. A K MOMEHTY TOSIBJICHHS CIEIYIOIMIEH — €I0 OKa3alach KOMETa
lannes

66 r. H. 3.

— BOCIHOJIB30BAJICS «IIPOBEPEHHBIM) METOAOM 3aIIUThL. 1 XOTSI pUMCKHI TUKTAaTOp Ha
TPHUALATH TPETHEM TOAY KH3HU CaM MOKOHUYHMII ¢ COOOM, CIIyIMIIOCh TaK, 9TO OXKHUAAHHUE
Oezpl ONpaBaaoch — MOruos10 MHOTO Jitoziei. Ho komeTa i cTasna npuuuHoi
HecuacTuu?

B mporioM KOMEeThI CUNTAIU NPEeIBECTHUKAMU BOWHEL. B 367 1. 10 H. 3. Bo @pakuu ynan
OTPOMHBIN METECOPHT B TO CaMOE BpeMsl, KOTJa B TCUCHHE 75 MHel B HeOe ObLia BHIHA
komerta. B pesynbrare rpedeckue Gpuinocodsl CTany CYUTATh, YTO «TOPSUUE KAMHI
SIBIISIFOTCS YacThi0 HeOa. ApHUCTOTENb, 3HAMEHUTHINA IPEBHETPEUECKUI YUCHBIH, POJHICS BO
Opaxkun u padoran B Apunax B [V B. 10 H. 3., B CBOCH KHHUTE, TIOCBAIICHHOH IPUPOIE,
YTBEpPIK/aJI, YTO KOMETHI BBI3BIBAIOT CHIIbHBIE OypH 1 3acyXy. Ero npencrasnenus Obim
OOIIENPHHATHIME B cpeie 00pa30BaHHbIX JIFOACH B TEUCHUE ITOYTHU JIBYX THICSUCICTHH.

43r. 1o H. 2.

— Ha 3TOT pa3 MOsABICHUE KOMETHI cBsA3anu ¢ youiictBoM Omusa Llesaps. PuMckue
rpakaaHe, 1o cBuaeTenbcTBy CBETOHMS, HaOM0nast

B utone 44 r. 510 H. 3.

B TEYCHUE CEMHU HOUYEH «XBOCTATYIO 3BE3/ly», BEPUIIH, YTO ITO JyX YOUTOrO HE3a/10JIT0
1o Toro Lle3aps coeaunsercsa ¢ 6boramu Ha HeOecax.

70r.

— MOsIBJIEHUE KOMEThI accolMupoBaiu ¢ naaenueM Mepycanuma. [lnunauit Crapmmit
IIMCall, YTO HA Hee C TPYAOM MOXHO OBUIO CMOTPETH, TaK KaK B KOMETE 3aME4YEHO
«n300paxkeHre boxwe B yemoBeuecKoM Bue». 3a YEThIpE T/ /10 3TOTO COOBITHS ObLIa
3aMedYeHa ellle OJlHa KOMeTa, HO Ha Hee KaK Ha IpeABecTHHUIly najaeHus Hepycaanma He
00paThIi BHUMAHUSI.

451r.

— BapBapbl BTOPIIIMCH Ha TeppUTOpHIo Oynymel dpanimn. Pumisiae, Bo riase
KOTOPBIX CTOSUT TANAHTIMBBIN TOJIKOBOAEL] AN, HAHECITH 3aXBaTYNKaM
COKPYIINTEIbHBIN yaap B Outse npu Mapre. Ho camn puMckure coiaThl NpUIHCaIn
1o0e/y He CTOJIbKO CBOEMY BOCHAYAJIbHHUKY, CBOUM CHJIE U MY>KECTBY, CKOJIBKO KOMETE,
MIOSIBUBILICHCS B 9TO BpeMsl Ha HEOOCKIIOHE.

1066 r.

— BTOp>KeHHEe HOpMaHHOB B FOkHYI0 AHTIIMIO COBMIAJIO C TIOSBJICHUEM HA HEOE KOMETHI
Iamnes. CocTosirack 3HaMeHNTast OMTBa Ipu [ 'acTHHTCE, B KOTOPOH BOWCKa
HOPMaHJICKOT0 repriora Bunsrensma pazounu anriauiickyro apmuro. Cynpyra
Bunsrensma xoponesa Matnisna daanapekas B 4eCTh 3TOH MOOEBI BBITKAIA TOOETIEH,



COCTOSIINH M3 MHOTOYHCIIEHHBIX 3MM30/[0B, B TOM YHCJIE C ITOSBICHUEM KOMETHI,
CYMTABLICHCS 3HAMEHUEM KcXo/1a OUTBBL [10100HOE ke COBIaCHUE MTPOHU30IILIO
B 1453 r,,

xorja nan KoHCTaHTHHOIIOJIb.

B cpennrie Beka koMeTaM CTallk YACIATh erie 0osbiine BHuManus. OHU TO-TIPEeKHEMY
BHYIIAIIK yXac. Bpauu e ycMaTpuBaiu B KOMETaX MPEABSCTHUI] OOJIC3HEH U SMTUICMUIA.
YdeHbIe ¥ MUCATEIN HE YCTABAIH MOBTOPSATH, YTO KOMETHI BCETIa MPUHOCAT HECYACTh. A
BOT (DIIOpEHTHUICKHIA KHUBOTHCEI] J[XKOTTO MPeICTABIIT KOMETY KaK CHMBOJI CYaCTIIMBOTO
coOwrtus. Ha omnoit n3 ¢pecok B xanerre ropoaa [amyn (1304—1306) on uzobpasmi ee B
Buze Budneemckoii 38e3161 Hax OHOIEHCKUM XJIEBOM C SCISAMHU. JTO ObITa KoMmeta [ames,
nepekodeBaBias ¢ HeOa B crieHy PoxmecTsa Omaromaps xynoxuauky Jxorro nu bormone.

B 1577 .

MOSIBIJIACh TaKasl sIpKasi KOMETa, 9TO OHA OblIa BHHA AaXKe CKBO3b 0Onaka. Jlarckuii
actporom Tuxo Bpare (1546—-1601), HaOmoaBIINit 3TY KOMETY, YTBEPKAAI, YTO OHA
ITyTEIIECTBYET B IPOCTPAHCTBE Aajieko 3a JIyHOH. DTO MOJHOCTHIO OIPOBEPrajo
ITYTJIMBBIC TECOPHUU ApHCTOTeJ’IH " €ero nocne,uc)BaTenei/i, CUHUTABIINX KOMCTHI OITaCHBIM
IIOT'OAHBIM ABJICHUCM. Tak poanjiacb HOBas HayKa —

KOCMOJIOTH1.

3HaMEHUTHIH (HpaHIly3CKUH moImyIsipu3aTop actpoHoMuu Kammmr @namMMaproH HpOHUYHO
3aMETHJI, YTO KoMeTa, nosiupiasics B 1680 r., «mpousBena BneyaTIeHUE AaxKke Ha Kyp». B
cBoeii «McTopun HeOa» OH OIyOJIMKOBAJ CTAPUHHBINA PUCYHOK KYPHHOTO STHIIA C
n3o00pakeHreM KOMeTHI: «4 nmekadpst 1680 r. KypuIia cHecla Sio, Ha KOTOPOM YBUICITH
(¢urypy KOMETHI ¥ OKOJIO Hee APYTHe 3HAKM.

Ho naxxe cerofHs yueHble CBA3BIBAIOT C OJIETOM KOMET BO3MOXKHOCTh KOCMHYECKHX
karactpod. ITogo6HOE, BeposATHO, MPOU301LIo 65 MIIH JIeT Ha3aa. Ha noayoctpose FOkaTan
oOHapysxeH kpatep auamerpoM 180 kM. B3phIB MOAHSI OrPOMHBIC CTOJIOBI MBLUTH MTOYTH CO
BCEi IOBEPXHOCTH IUIAHETHI, YTO MOBJIEKJIO 32 OO0 rl100aabHOEe U3MEHEHHE KITMMAaTa.
CornacHo rumotese aMmepukaHckoro ¢usuka Jlynca AnsBapeca, IMEHHO 3TO SIBJICHUE
BBI3BAJIO OBICTPOE BEIMUPAHUE AUHO3aBPOB.

OcTtaBriI 3aMETHEIH Ciie]] «BECTHHIIBI HeOec» U B 0TedecTBEHHOH rctopun. [1o moBoxy
kometsl ["amrest 1066 r. pycckuii neronucer; Hectop numret: «B cu ke BpeMeHa ObICTh
3HAMEHHUE Ha 3amajie, 3Be3/a IPeBeirKa, Jyye UMYyLIa akiu KpOBaBbl, BOCXOAIIA ¢ Beyepa o
3ax0Jie COTHEUHEM U Tpe-OBICTh 32 7 THEH; ce jke MPOSBIAIIa He Ha T00po: moceM 00 Oblma
ycoOwuIle MHOTO U HAIlIeCTBHE TIOTaHKIX (ITOJIOBIIEB) Ha Pychckyro 3emitio, cu 00 3Be3ma Oe aku
KpOBaBa, NPOSIB-JISIOIIN KPOBUIIPOIUTHEY.

B Yxpaune HapogHOE TOBEphEe TOBOPUIIO O MAJAIOIINX 3BE3/1aX — METE0pax, Kak O BeJbMax,
KOTOPBIE KOKAYI0 HOYb YHOCST ¢ HeOa 3Be3/1bl, CKJIaIbIBasi X B KyBIIUHEI.

«JlommrycTum, 3TH IpeApacCyAKH OCTAINCH B MIPOILIOM, HO BE/Ib CYIIECTBYET OMAaCHOCTh
CTOJIKHOBEHUS KOMETHI ¢ 3emJiel! — CKa)keT MPOCBENICHHBIH YUTaTeNb, 3SHAKOMBIH C
COBPEMEHHOU KapTuHOH Mupa. — Kakue sxe Oynyt nmocneacTBusa?» Jla, 1eiicTBUTENBHO,
Takoe COOBITHE MOXKET CTaTh IMEYaIbHOM peabHOCTHI0. CTOMKHOBEHUE ITOT00HOM KOMETHI C
3emuteil mpuBeIo ObI K KaTacTPO(GUUECKUM HOCIEICTBHAM HE TOJIBKO ISl IUBHIIM3ALUH, HO U
JUISL ’KU3HU B IIEJIOM.

HVcnenenstronuii B3pbIB, yAapHas BOJIHA, HECKOJIBKO pa3 000THYBIas 3eMHOI m1ap, B
cTparocepy BEIHOCSATCS MHJUIMAP/IbI TOHH IBUTH U MEIbYalIlINX YacTHI] KOMETHOTO U
3eMHOT0 BelecTBa. YepHoe 001aKko pacnonzaercs o BceMy HeOOCBOy, 3aTMEBast
COJTHEYHBI CBET HA MHOTHE TOfbl. PacTeHns mepecTaioT pacTH, M HAaCTYIHBIINE XOJIO U
TOJIOJT IPUBOJAT K THOEIIM MHOTHX BHJIOB JKU3HH Ha 3emiie. [Togo0OHas kapTrHa
aTIOKaJIMIICHCA HATIOMUHAET OMUCAHNE «SIICPHOH 3UMBD».

Juis cozpanns 3pPeKTHBHOM CUCTEMBI MTPETYTPEKACHNS TAKUX CTOIKHOBEHUH CIIeyeT
BECTH HEIPEPhIBHBIC HAOIIOCHNS 32 HEOSECHBIMH NOcTaHHUKaMu. Ho komMeTsl HecyT
GOJIBILTYIO OITACHOCTb, TAK KAK OHM CTAHOBATCS BUIMMBIMH JIMIIb B HETIOCPEICTBEHHON



OJIN30CTH OT 3eMJIH MPH JIBYKEHUH C NaneKux okpanH CoaHeuHOU cucTeMbl. Ecim
Kakas-HHOYIb M3 KOMET «BO3BMET KypC» Ha CTOJIKHOBEHHUE ¢ 3eMJIeH, MBI y3HaeM 00
STOM JIMLIB 338 HECKOJIBKO MeCsLeB 10 KaTacTpodsl. [lo-BuaumMomy, Toraa yxe Oyner
MO3/THO YTO-JIHOO0 MpeIIpHUHUMATE. XOTS BEPOSITHOCTH TAKOTO COOBITHS MaJja, IIOpsAaKa
2-10
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B TEYEHHE T0/1a, TEM HEe MeHee Takoe Bo3MoxkHo. Haitmken Konzep B kuure «Komera
HaJBUraeTcs!» BEIMKOJIECITHO HAIIPAaBUII CO3HAHUE JIIOJIEH Ha CO3UAATEIbHYIO MUCCHIO:
«3eMIIs B CBOEH MaTepHHCKON MYIPOCTH ITOPOAMIIA HAC, YTOOBI MBI TOPACKUHYIIN
MO3TaMH ¥ CIIACIIH BCE KHUBYIIEE OT CyabObI JUHO3ABPOBY.

KOMETA IIYMEWKEPA — JIEBU

MoskeT 11 Heu3BeCTHas HaM KOMeTa 3acTaTh Bpaciuiox 3emisH? Hert, 310 abcomoTHO
UCKJIOUeHO. He ToibKko acTpOHOMBI-TPO(ECCHOHANBI, HO M THICSAYHU JIFOOUTENICH HAIICTHBAIOT
CBOU TEJIECKOIIBI, [TOJ30PHBIE TPYOBI, IPYTYIO NaJbHOOOHHYIO ONTUKY B HeOecHble nanu. OHU
OCMAaTPUBAIOT MOAPOOHEHIIIMM 00pa3oM HeOO B MOMCKAX HOBOM MIJIM XOPOIIO 3a0bITOM cTapoit
KoMeThl. UTo umu aBmkeT? O4eHp 4acTo He TOJIBKO HaydHBIN HHTEpEC, HO U YeCTONII00ue,
XKEJIaHNE BHECTH CBOE MM B KaTaJor HEOECHBIX 00BEKTOB, KaK 3TO MPOU30IIIO0 ¢ 19-neTHIM
simoHCcKUM toHo1el Kaopy Mkelisi, KOTOpBIN OTKpPBUI CBOIO HEPBYIO KOMETY B 1963 1. A
CITyCTs JIBa TOJIa BeCh MUP HaOII01aT 3HAMCHHUTYIO ApKyr0 koMeTy Ukeits — Cexu-1965,
OTKPBITYIO UM COBMECTHO C IIPUATENEM, IIpenoaaBaTeneM My3sku Jytomy Cekw.
Wudopmanus co Bcero Mupa 0 peanbHbIX 1 MHUMBIX HEOECHBIX «HOBHYKAX» HAIPABIIACTCS B
MexayHapoaHoe 01opo «Actporpam» B CLIA, rae u peructpupyercs. CrienuaiucTsl 0ropo
AHAIM3UPYIOT XapakTep mpecTaBisieMoro oobekra. K coxkanenuno, omuboYHbIX cO00IIeHNN
MOCTYyTaeT OOJIbIIIE.

A tenepb obpatumcst k FOnurepy. Ota manera npesbimaet 3eminto 6osee yem B 11 pa3 o
pasmepam u B 300 pa3 mo macce, TOITOMY OHA B 3HAYUTENLHON Mepe BIMUSIET HA TPASKTOPUU
KOMET, ABMXXYIIUXCS U3 KOCMUYECKHX ITyOHH K OrpKaiiiieMy OKOJIOCOTHEYHOMY
npocTpaHcTBy. PaboTas Kak rTMraHTCKUIM MarHuT, 3a cueT Maccsl FOmuTep u Apyrue IiaHeThl-
THT'aHTBl HCKPUBIIIOT OPOMUTHI HIIM NPUTATHBAIOT K ce0e 3HAUNTEIIbHYIO YacTh OMACHBIX
«rocteit». Tak 3To MPOU30IILIO0 U ¢ KOMETOH, 0OHAPYKEHHOU TPYIIOH aMEepHKaHCKAX
yueHbIx — cynpyramu Lllymeiikep coBmecTHO ¢ JIeBH Ha 5-MEeTpOBOM TeJIeCKOIe
[Mamomapckoii oocepBaTopuu 24 mapta 1993 r. Ha npenpiaymem BUTKe KOMETa, IpOJIeTast
muMo Ommrepa, OpuTa pasopBaHa NPWIMBHBIMU CHJIaMH TATOTEHHs OoJiee ueM Ha 20 gacTei.
Tenepb 3TOT poi OCKOJIKOB ObUT OKOHUATENBHO 3aXBa4Y€H U TIOTJIONIEH MOIIHBIM
MIPUTSKEHUEM T'HraHTa.

[Manenue kaxmoro pparmMenTa — 310 (aHTACTHYECKOM CHIIbI B3PBIB B INIOTHOW atmochepe
IOnuTepa, sKBUBaJIEHTHBII MHOTUM MUJUTMOHAM METaTOHH TPOTHiA. Takas sHeprus
IIPEBBIIACT BECh HAKOIUICHHBIH YeI0BEYECTBOM SICPHBIN OTEHIHAN B THICSYHU pa3. B3priB
KOMETHOTO TeJla CONPOBOXKIAETCS yapHOil BOJIHOM, SIPKOH BCIIBIIIKON, MTHOBEHHBIM
pasorpeBom, ApoOJIeHNEM 1 UCTIapEHHEM BellecTBa KoMeThl. PackaneHHas macca 3a
HECKOJIBKO CEKYH/I IIOTPY’KaeTcsl Ha COTHH KMJIOMETPOB B IiryOb arMocdeps! IOmurepa,
JOCTHUTas TJIOTHBIX CJIOEB, TI€ M TOPMO3MUTCS. 3aTeM OBICTPO pacIIHpsIonieecs pacKaJeHHOe
00J1aK0 CTPEMUTEIBHO MOJHNMAETCS BBEPX, YCHIIMBasi U 0€3 TOro BeChbMa MOIIHbIE
aTMoc(epHble MOTOKK 1 BUXpHu Ha FOnmTepe. Kaxkaplid ynaBimmid pparMeHT mopoxaet
BHXpEBOE 00JIaK0, KOTOPOE MOXKET (PUKCHPOBATHCS KaK IMATHO Ha JIMKE IIAHETHI.

OmHO 06CTOATENBCTBO OTOPUIIIO aCTPOHOMOB: TazieHne komeTs! lymeiikepa — JleBu
IIPOUCXOIUIIO HAa 00paTHOH, HeBUANMOH ¢ 3emiuu ctopore FOmmrepa. [ToaToMmy Ha3eMHBIE
HabJroAaTeN M MOTIN (PUKCHPOBATH IpaMaTHIECKUE COOBITHS IO OTPAKEHHBIM OT
6mkaimux cmyTHIKOB KOmmTepa BembIkam, a 3aTeM, KOTa IUIaHeTa MOBOPaYNBaIach K
HaM «OOCTPEISTHHO)» CTOPOHOM, ONPeNesITh PU3NIECKUE MTOCICICTBUS OOMOAPIUPOBKH.



JIy1s HeToCcpeICTBEHHBIX HAOIIOICHNH BOJIM3H 32 MPOIIECCOM CTOJKHOBEHHS OBLIT
COPHEHTHPOBAH KOCMHYIECKUH Teneckon «Xab0i», KOTOpOMY HE MOTJIM ITOMEIIATh HH Halla
aTMoc(epa, HI NOTOIHBIE YCIOBHUsI 3eMin. B mieprot mageHust OCKOJIKOB — BTOPOH
TIOJIOBHHE HIOJISI — JIECATKU 00CepBaTOPHI MHUpa Pa3BepHYIIH UCCIIEA0BATEIBCKYIO
IIpOrpammy.

ActpoHoMbI-HaOmronarenu ['naBHoi actpoHomMudeckoit oocepBatopun AH Yipaunsr (Kues,
I'onoceeBo) Takke OTHPABUIIMCH Ha BEICOKOTOPHBIE Ha0onaTenbHbIe 0a3pl — B KpbiM, Ha
Kagka3. Haxg KaBka3oM B 3T0 BpeMsl, K COXKAJICHUIO, IPOXOIUII MOIIHBIH ITUKIIOH, a BOT B
KpbiMy noroza 61aronpusiTCTBOBaNIa aCTPOHOMAM, M MCCIIE0BATENSIM YAAIOCh TIOJIyYHTh
WHTEPECHBIE PE3yIbTaThI.

Kocmmueckast katactpoda, BeI3BaHHas mageaneM koMeTs [lymeiikepa — Jlerw,
MIPUTIOAHUMAET 3aBECY TAHHCTBEHHOCTH, MTOJJOOHO TUIOTHOH atMocdepe OKpyXKaromieil caMmyro
6onpmryto wianety ConHedHO# cucteMsl. B atmocdepe FOmmrepa «3akogupoBany
PEIHUKTOBBIA COCTAaB MPOTOIUIAHETHOTO Ta30IBUIEBOTO 001aKa, U3 KOTOPOTro chopMHUPOBAITICEH
ConHIle 1 Hala MIaHETHAs cucTeMa. PacmmdpoBas 3TOT «K01», MOKHO PEKOHCTPYHPOBATh
HE TOJBKO MpPOIILIoe, HO U Oynyliee Hamiei 38e3ab1 — CoiHa, 3eMiy, ClIeI0BaTeNIbHO, U
Halel HMBUIN3ALUN.

KcraTy, ycTaHOBJIEHO, YTO KOMETHOE BEIIECTBO COJEPIKHUT B ceOe pa3IuuHbIe OPraHHUECKUe
coeauHeHus. CyniecTBYeT BEpCHsl, COIIIACHO KOTOPO#l )KMU3Hb Ha HaIlly [UIaHETy Oblia
IIpUHECEeHa U3 KocMoca: 4 MIIpA JeT Ha3al OJJHA U3 MIIHO-HOB KOMET, 3aIleNIUB IIYCTHIHHYIO
3eMIII0 CBOMM XBOCTOM, paccesiia B ee aTMoc(epe KUBbIe IPOTOKIIETKH, JaBIINe HaYaio
BCEMY Pa3HOOOPA3HIO )KU3HH Ha TUIAHETE.

KN3Hb HO 3EMJIIO MOI'JIX 3BAHECTU KOMETbI

Mopenupyst CTOIKHOBEHHE KOMETHI ¢ 3eMIIei, yueHble 0OHAPYKUIIU, YTO EPEHOCUMBIE
KOMETOH MOJIEKYJIBI OPraHM4YEeCKOT0 BEIECTBA MOTYT MEPEKUTH TAKOE COOBITUE U «IIOCESITH
KM3Hb Ha Harel rmiaHere. TakuM o0pa3oM, NepBUYHbBIC KKMPIUYUKH KU3HN, JIEMEHTHI
JHK u 6enxoB, MOryin pUOBITH Ha 3eMITI0 U3 KOCMOCa.

AMMHOKHCIIOTBI YCHEUIHO IIEPEKUBAIOT» MOJICIHUPYEMOE CTOJIKHOBEHHE KOMETHI C 3eMJIeH,
1 MHOTHE M3 HUX IOJMMEPU3YIOTCS B LIETIOYKH — IenTHAb!. [lenTuast, B CBOIO o4epensp,
00pazyroT IMOJIUIIENTHIBL, U U3 ellle Ooiee UIMHHBIX MOJIEKYJISIPHBIX [ETIOUYEK MOTyqatoTCs
Oenku. B 3aBucuMocTH OT TeMIepaTypbl, AaBICHHUS U JUIMTEIBHOCTH yapa MoIyqaInch
pas3JIMuHbIe Bapuanny nentuaoB. [IprueM 3aMopaxuBaHNe MUIICHH JI0 TEMIICpaTyphl sipa
KOMETHI YBEJIIMUMBAJIO «BBDKMBAEMOCTE)» aMHHOKHUCIIOT.

[Ipearnonaraercs, 4TO CTOJIKHOBEHHUS ¢ KOMETaMH B paHHEH ncropuu 3emin (0KoJo 4 Mipa
JIeT Ha3a/) ObLIM JI0BOJILHO YacThiM coObiTHeM. CollHeYHast cucTeMa Oblila HachlleHa
00JI0MKaMH U3 KaMHs | Jiba. OHU BpE3aIuCh B 3€MITIO Ha CKOPOCTH OKOJIO 25 KM/C.

HpI/I MaJIOM YTJIC TaICHU BOJla C KOMEThI, HACBIMICHHAsA OPTaHUYECKUMU MOJIEKYJIaMU,
MOJKET HEMOCPECTBEHHO MOMAacTh Ha 3emitio. Takoil clieHapHii CTONKHOBEHHS JaeT BCe
HE00X0IMMOe AJIS1 BOSHUKHOBEHHUS )KM3HHU: )KHUIKYIO BOAY, OPTaHUYECKHU MaTepuan u
SHEPTHIO.

WurepecHo, uTo B MeTeOpUTax 0OHapyxeHo yxe Oosnee 70 amuHOKucnoT. U3 Hux 20
SIBIISIFOTCS] KOMITOHEHTaMH KHMBOTHBIX OeikoB Ha 3emiie. [IpaBra, He ICHO, KaK JKe BCe-TaKU M3
9THX DJIEMEHTAPHBIX KOMIIOHEHTOB BO3HHMKJIH JAEHCTBUTEIBHO KHBBIE CYIIECTBA.

[Tonsenem urorn ckazaHHOMY O KomeTax. MTak, HAMOOJIBIITYIO0 ONACHOCTD MPEICTABISIOT
€000 MacCHBHBIE JOJITOTIEPHOINUECKIE KOMETHI, X MOSBJICHHUE Yallle BCEro ObIBAET
HCOXHWIAHHBIM H3-3a HpOH3BOHBHOﬁ OpHUCHTAIIUN IUIOCKOCTEH Op6I/IT u OOJBIINX UK OYEHD
60pIMX IepHoA0B oOpameHus. boree Toro, MHOTHE U3 3THX KOMET — alepHOAMIECKHE,
T. €. ABWXKYTCS 110 HE3aMKHYTHIM TPAEKTOPHAM (apaboIMIeCKUM MIIH THIEPOOTHIECKIM) H
TIO3TOMY ﬂeﬁCTBHTCJ’[BHO SIBJISTFOTCSL HOBBIMHU. Y 3THX KOMET BO3MOJKHA 00Jiee BBICOKAs
CKOPOCTb CTOJIKHOBEHHS C 3emiteil — 10 72 KM/C (Ha BCTPEUYHBIX TPACKTOPHAX ), YTO MOXKET
MIPUBECTH K II00ATBHBIM KaTaCTPO(YUIECKUM HOCHEACTBHAM. BO3MOKHOCTD TOZOOHBIX
CTOJIKHOBEHHH TTOATBEPXKIAETCSI MHOTUMH (haKTaMH, YacTh U3 KOTOPBIX U3JI0KEHA B 9TOM



KHHTE. BriosiHe BEpOsATHO, UTO Kakas-TO 4acTh KpaTepoB Ha 3emiie ObuTa 0Opa3oBaHa U
KPYIHBIMH KOMETHBIMH SAPAMHU HIH TETAMH IPOMEXYTOUYHOTO COCTaBa.

Ho cTonkHOBEHHMS ¢ KOMETaMHU MOTYT IPUBOJUTH HE TOJIBKO K KaTaCTPO(YHUIECKIM
MOCIEACTBHUAM. PsJ] yHeHBIX CUMTAET, YTO Cpa3y MOCIE CBOEr0 (JOPMHUPOBAHHUS IIPH BHICOKHX
TEeMIIepaTypax ¥ OXJIAXKJICHUS 3eMHask IOBEPXHOCTH ObllIa OUeHb CyXO0il (Hanpumep, KaK
ceifyac JiyHHas) M 4TO IPAKTUYECKHU BCS BOAA M APYTHE JIETyYUe COSANHEHUs ObUIN
JIOCTaBJICHBI TOTOKOM KOMET, OOpYIIMBIIMMCS B TO BpeMs Ha 3emutto. Keratn, KoMeThl MOTIIN
JOCTaBUTb HE TOJILKO BOJY, HO U CJI0XKHBIE OPraHMYECKHE COCMHEHNS, BOSHUKHOBEHHE
KOTOPBIX B 3¢MHBIX YCJIOBHSIX, KaK HEKOTOPBIE 110J1araroT, ObLIIO MAJIOBEPOSITHBIM, U TAKUM
00pa3oM co3Iany OCHOBY IS 3apOXKACHHS IPOCTEHIINX OPraHN3MOB.

Eme on1HO HECOMHEHHOE MOATBEPKICHAE PEATbHOCTH CTOJIKHOBEHHH KOMETHBIX SIAEP C
IUTAaHETAMH — YHUKAJIBHOE COOBITHE, KOTOPOE IPOU3OIIO «Ha IIa3ax» y BCETO
COBpPEMEHHOTO 4enoBedecTBa. MimeeTcs B BUAy nmajaeHue ¢pparMeHToB kometsl Lllymeiikepa —
Jleu 9 Ha FOnmrep B ntone 1994 r. Kak mokazano oOpaTHOE MOAETHPOBAHUE IBIKESHUS STON
KOMETEHI, OHa ObLIa THOO COPBAHHBIM C MIPUBBIYHON OPOUTHI JISISMHBIM CITyTHHKOM FOmmTepa,
100 0OBIYHOM KOMETOH, paHee 3aXxBaueHHOI ruiaHeTo-ruranToM. CKopee Bcero, KOMETHOE
sIpo OBLJIO Pa30pBAaHO HA YACTH MPWIMBHBIMU CHJIaMU IIpU cOmkeHnu ¢ FOnurepom.
[TaneHne 00JI0MKOB s1Ipa KOMETHI pa3MepaMH OT

1 10 10 KM CO CKOPOCTBIO 0K0JI0 60 KM/C MPOUCXOTUIIO

¢ 16 mo 22 utons 1994 1.

Ha 00paTHYI0 CTOPOHY I0KHOTO nonyiiapus FOnurtepa. [locnencTus naaeHui ObLIH
rpasro3HbIMH. Clie/[bl B3PHIBOB B BUJIE OIPOMHBIX TEMHBIX MATCH M PACXOSIIUXCS OT
HUX KOJIBIEBBIX YAApPHBIX BOJH (TI0 JUaMETPy CPaBHUMBIX ¢ 3emiieii) Ha oHe
IOMUTEPUAHCKON aTMOCc(hepsl HAOIIOIAIUCH BO BCex obcepBaTopusix Mmupa. Ho syuinue
0 KQ4€CTBY CHUMKH OBUIH TOJYYIEHBI C TOMOIIIBI0 OPOUTANBLHOTO Teleckoma «Xadomy,
paboraromiero 3a nmpeaenaMu 3eMHOi aTMocdepsbl.

s oTBeTa Ha Bompoc: «ONacHbI T KOMETHI?» — JOCTATOYHO Y4€CTh, UTO U3 HAOIIOACHUIA
okoJ10 200 7ONronepruoIUUecKuX KOMET H3BECTHO, YTO MPUMEPHO 5 KOMET B I'0Jl IIEPECEeKaroT
IJIOCKOCTh OPOUTHI 3eMiIi (HATOMHUM, YTO PE4b UJIET TOJIBKO 00 yKe U3BECTHBIX KOMETax
Tuna komeTsl Kapna V unn komerts! ["annes).

JJist CTONKHOBEHHST HEOOXOTUMO, YTOOBI TPACKTOPHS XOTSI OBI OJTHOH M3 TAKUX KOMET
MEPECceKIIach C MOJIOKEHHEM 3eMIIH, TOUHEe, IPOIlIa OBl 4epe3 OKPY>KHOCTh IUIOMIaabIo B 1/4
TUTOIIAAN 3eMHOU TTOBEPXHOCTH. PacdeTsl MOKa3bIBAKOT, YTO BEPOSTHOCTh TAKOTO COOBITHS,
KaK U 0XHJIAI0Ch, SKCTPEMAIIFHO Malla — MpuMepHO oaHO cobObite B 50—100 mua ner. Ho
TeOJIOTHIECKHUI BO3pACT 3eMIIH-0JIN30K K 4,5 MIIpA JieT. 3HauuT, 3a 3TO BpeMsI HacC
«ITOCETHIINY, KaK MUHIMYM, HECKOJIBKO JIECSTKOB KOMET. A €CIIH y4ecTh, YTO KaXKIIbIi TOJT
ACTPOHOMBI OTKPBIBAOT €I1[¢ 3—5 HOBBIX KOMET, TO KOMETHBIH ()aKTOP CTAHOBUTCS OJHUM U3
BOKHEHIINX 3JIEMEHTOB 36MHON UCTOpHH! DTOT BBIBOJI ITOATBEPIKAAETCS U TAHHBIMU
HaOJroIeHu i KpaTepoB JIyHBI, 3HAUUTEIbHAS YaCTh KOTOPBIX C(HOPMHUPOBAIIACH MO
BO3JIEHCTBUEM KOMET, aCTEPOHUIOB U METEOPUTOB.

CoenuHsst ONTUMUCTUYECKYIO M TIECCHMUCTUYECKYIO TOUKH 3PEHHS Ha KOMETHYIO YTpO3y IS
3emMiti, MOXKHO yKa3aTh HaHOOJIee ONTUMAIbHBIN HHTEPBAN U TAKHX COOBITHI — IPUMEPHO
onuH pa3 B 10—-20 mutH ner. MHOTro 310 Mt Mano? CTOUT U IPHHAMATh BO BHIMaHHE
KOMETHYIO OMAaCHOCTh U NpEeJIPUHUMATh Kakue-T0 Mephl? [l TeX, KTo HaCTpOeH
ONTUMUCTHYECKH (TI0 MPUHIUITY — Ha MOW BEK XBATHUT), 3aMETUM, YTO IPUBEICHHBIC BEIIIIC
OIICHKH XapaKTEePHU3YIOT JIUIIb YaCTOTY COOBITHI, HO B TIPUHIIMIIC HE MOTYT JIaTh OTBETa Ha
BOIIPOC, KOT/Ia K€ 3TO cOObITHE Mpon3oiineT. Clenyer HOsSCHUTD, YTO U B TOBCETHEBHOM
JKU3HU MBI HHTYUTHUBHO OIIEHWBAaE€M OMACHOCTh TOTO WIJIK HHOTO (pakTopa.

Panee B KHUT€ TOBOPWIIOCH O TOM, YTO OMACHOCTH OT JBHUXKYIIETOCS aBTOMOOWIISI HAMHOTO
MIPEBBINIAET OMACHOCTh OT YIABIIETrO C KPBIIIM KUPITUYA U aBapUH CaMOoJIeTa.
CrnenoBaresbHO, B TIEPBYIO OUEPEIb HY)KHO «CTPaxOBaThCs» OT MOTEHIIMAILHO Hanbomee
BEPOSITHOTO COOBITHSA. HO YTO 710 3TOM JIOTUKH Y€IOBEKY, HA KOTOPOTO KUPIHY BCE-TaKU
ynan! Ml IpeKpacHO MOHUMAEM, YTO BEPOSITHOCTh aBapUU HA AaTOMHON CTAHIIMH
Yype3BbIYaiiHo Mana. Ml HecMOTpst Ha 3TO MBI CTaJIM CBUACTENSIMH yxkaca UepHOOBLIS.



CnenoBatensHO, camMa o cebe BEpPOATHOCTH TOT'O MIIM HHOTO COOBITHSA XOTS M Ba)KHA, HO
HEJIOCTATOYHA IS XapaKTEePUCTUKH CTEIICHN OIACHOCTH SIBJICHHS.

Ecmu ygecTs, 9TO CTONKHOBEHHE KPYITHOI KOMETHI ¢ 3eMyIel OyIeT COIPOBOXKIATHCS
rHOETIbI0 BCETO )KUBOTO, TO PEHTHHT 3TOH Yrpo3bl IPEBbIIIAET aBUALIMOHHBIN B 5—7 pa3!
BepositHocTh 3ddexra Masa, HO 3aTO MOCIEACTBHUS — III0OATBHBI!

W3 XpOoHUKHU COOBITHIA

B 1995 r. komera 73P llIBaccmana — Baxmana (73P/ Schwassmann — Wachmann)
HEOXKUJAaHHO pacranachk: 0e3 KaKux-I100 BUIUMBIX IPUYHH SIPO KOMETHI pa3ienioch Ha
TPU MUHHU-KOMETHI, JIETAIINE B KOCMOCE eIMHOM rpynnoii. B To Bpems paccTosHue 10
kometsl 73P cocraBsino 240 muH kM. B Mae 2006 1. hparMeHTHI KOMETHI IIPOJISTENI MEMO
3eMin Ha pacCTOSHHUM, HAa KOTOPOM HE IpoJieTala HU OJHA U3 KOMET 3a ITOCIEAHUE IBAIATh
JIeT.

«HuKaxo omacHOCTH CTOJIKHOBEHHUSI KOMETHI C 3eMJIEH HET, — TaKk KOMMEHTHPOBAJT COOBITHE
nokrop Jor Omanc (Don Yeomans), pykoBoautens nporpammsl HACA 1o 6mmkaiimmm K
3emite oO0bekTaM. — Bimkadmmii pparMeHT NpoiaeT Ha yaaieHun okoio 10 MiTH KM, TO
ecThb B 25 pa3 nanbiue, yeM JlyHa. [Iposer KOMeTHBIX ()parMeHTOB CTAaHET 3HAMEHATEIbHBIM
COOBITHEM B HICTOPHHU aCTPO(QUUKIY.

3a KOMETHOM 1IeTIOYKOH BeJIM HaOI0IeHHE HE TOJILKO C MOMOIIbI0 KOCMUYECKOI TEXHUKH, HO
U C TIOMOIIIBIO TUTAHTCKOTO panapa «Arecibo» B [lyapro-Puko. Yuensie onpenensiiu Gpopmy
U CKOPOCTh BpallIeHUsl YacTell KOMeThL. [ pyrna u3 MUHH-KOMET ObLiIa BHHA B CO3BE3IUAX
Jleoenst u Ileraca. IHTEepecHO, 4TO, HECMOTPS HA OTHOCUTEIBHYIO OJU30CTh K 3eMIle, MUHU-
KOMETHI OBITH HE OYEHB IPKUMHU.

Crenyet 3aMETHTh, YTO 3TH MHHH-KOMETHI COBCEM HE ITOX0XHU Ha Oonbine komeTsl Hayutake
u Hale — Bopp, mponerasmme MiUMO 3eMi COOTBETCTBEHHO B 1996 1 1997 rogax. Te
KOMETBI MO’KHO OBLIIO BUAETh HEBOOPYKEHHBIM TJIa30M JjaXke B OOJBIINX ropojax, a
¢dparments! 73P yume Bcero HabMOAATH 32 TOPOJIOM, BOOPYKHBIIHCH OMHOKIIEM.
KonmuectBo ¢pparmentoB kometsl 73P nocrostuHo Mensiercsi. B 1995 r., B Havane pacnaja,
OBLTO TOJIBKO TpH ()parMeHTa, 3aTeM acTPOHOMBI Hanu He MeHee 13. C npubnmkeHneM K
Coumnniry 73P konuuecTBO (parMeHTOB MOCTOSHHO pociio. M Hakonen B mae 2006 T.
CBEpKAIOIask KHUTKA KEMYyra» U3 COPOKa «0yCHHOK» MPOJIETENa B OKPECTHOCTSIX HaIlEeH
IUTaHETHI.

ITo HeKOTOPBIM BepcHsAM, 3eMIIs MOTJIa OBl OMAcTh B 00JIaKO KOMETHBIX yacTHil. Toraa Ha
IUIaHeTy oOpymmics Obl MeTeOpHBIN 10Xk1b. Ho 3Toro He nmpownsomnuio. «Hanbomnee
BEPOSITHOM NMPUYMHOH pacmaia sSBIsIeTCs TETI0BOE BO3AEHCTBUE NP NPUOINKEHIH KOMETHI
K Comnuuy. Ilon aeiictBueM Temuia siapo pacnagaercs, — nosicHsietr Jokrop Burept. — Ho
00J1aK0 OCKOJIKOB PACIIUPSIETCS TOBOJIBHO MEIEHHO, 1 MHTEHCHBHOT'O METEOPHOTO TOXK/IS HE
Oynmer».

C npyroii cTOpOHBI, €Cli KoMeTa ObuIa pa3duTa IpH MoNalaHuy B HEe acTepoua, TO B
pe3yibTaTe TAKOTO CTOJIKHOBEHHUSI MOTJIH 00pa30BaThCs «OBICTPBIE» (hparMeHTHI, CIIOCOOHBIE
JIOCTUTHYTH 3eMid. Jloktop Bureprt coBeToBan acTpoHOMaM -JIFOOUTENSIM ObITh HATOTOBE.
Onn Morim 661 HaOII0JaTh IEPBBIM METEOPHBIN 10K/Ib, BEI3BAHHBII KOMETHBIMH OCKOJIKAMH.
«B kauecTBe prMepa MOXXKHO npuBecTH koMmeTy buena (Biela), koTopas pa3nenunach Ha
¢parmentst B 1846 r. 1 OTHOCTHIO pacniayiach B 1872 r., — rooput actponom. — I1o
KpaifHell Mepe, Tp1 OYeHb HHTEHCHBHBIX METEOPHBIX JIOXKS (0T 3 ThIC. 10 15 ThIC. MEeTEOpOB
Byac!) B 1872,1885 u 1892 romax OblIM BbI3BAHBI OCTATKAMH 3TOW KOMETBIY.

IIpennonaras, uro komera 73P pacnanace moj Bo3aeiiCTBHEM TeIlIa, aCTPOHOMBI PACCUUTANIN
HanOoJee BEPOSTHYIO TPAEKTOPHIO €€ MbUIeBOr0 06iaka. CorjaacHo 3TUM pacueTam, o0Iako
nocturaet 3emun B 2022 ., mpu 5TOM OyJIeT cCOBCeM HEOOIBIION MeTeopHBIi 1ok 6. Ho
IIPOJIOJDKAOIIIEECs JIeNIeHHE KOMETBI MOXKET CTaTh MIPUYNHON 00pa3oBaHMUs HOBBIX
METEOPHBIX TN, PA3NETAIONINXCS B Pa3HBIX HAIPABICHUIX, TIOATOMY CHIIBHBII METEOPHBIH
JOXb OT 73P B OyayIiemM BechbMa BEPOSITEH.

I''TOBAJIBHA ST CUCTEMA 3AINUTHI 3EMJIN



CoBpeMeHHas IMBUIN3ANNS JOCTHIIIA JOCTATOYHOTO YPOBHS Pa3BUTHS TEXHOJIOTHH U
MIPOMBIIINICHHOCTH, YTOOBI CO3/IaTh CHCTEMBI M CPEACTBA IJIs1 CBOEBPEMEHHOTO BBISIBICHHS YTPO3BI
KOCMHUYECKOT'0 CTOJIKHOBEHUSI U €ro npeaoTBpamienus. OfHaKo Ui IPOrHO3UPOBaHMs KaTacTpod
HAIMX 3HAaHUH 00 OMACHBIX MPHUIIENbLAX U3 KOCMOCa SBHO HEJJOCTATOYHO, TEXHUUECKHE CPE/ICTBA
JUISL ONIEPaTUBHOTO BBISBICHUS YIPO3bl HE BHEAPECHBI, CUCTEMBI IPEJOTBPAILICHUS CTOIKHOBEHHH
HE CO3/IaHBL.

C10’kHO 00CTOUT A€JI0 ¢ HeHTpaTu3aluuei yrpo3bl CTOIKHOBEHHH C OTHOCUTEIBHO METKUMH
oObekTamu (6onee 10 M), KOTOpbIe TPO3AT KaTacTpodoi JIokatbHOrO MaciuTaba. BeposTHocTs
MOZIOOHBIX SIBIICHUH OTHOCHTEIHHO BBICOKA, & BO3MOKHOCTH IPOTHO3a MaJlbl, OCKOIBKY
KOJINYECTBO OOBEKTOB 3HAYUTENIHFHO, & NX HAOMIOJCHNE KaK Ha OOJIBIIOM yIOaIeHUH OT 3E€MJIH, TaK
U TIPH HETIOCPEACTBECHHOM COJIM)KEHNH, 3aTPYJHEHO. B OCHOBE CTpaTerny 3aIUThl JIEKHUT
HETIPEpBIBHOE HAOMIOJCHUE 32 KOCMHYECKUM IIPOCTPAHCTBOM B HEIIOCPEICTBEHHO OIM30CTH OT
3eMiIi 1 HaJTM4gue JIeeCTIIOCOOHOM CHCTEMBI HEHTpaTn3aIiim.

CoBpeMeHHBIH YPOBEHb TEXHOJIOTHYECKOTO Pa3BUTHUS BEAYIINX CTPAH MUPA TTO3BOIISIET
MIPUCTYIIUTH K CO3AaHUIO CUCTEMBI 3aIUTHI 3€MIIN OT aCTEPONIHON M KOMETHOI onacHocTH. B
3aJa4r CUCTCMBbI 6y}1€T BXOOUTH 06Hapy>1<eHHe n I/IL[GHTI/I(I)I/IK&HI/ISI €CTCCTBCHHBIX KOCMHUYCCKUX
00BEKTOB, OPOUTHI KOTOPBIX MOTYT IIEPECceKaTh 3eMHYIO; OIpeeIeHUE CTENIEHN YTPO3bI
CTOJIKHOBCHUSA U €TI0 HOCHC}ICTBI/Iﬁ JJI 61/100(1)ep1>1 1 OUBUJIN3allUH, a TAKKE OpraHu3alus MEp 1o
MPEIOTBPALICHUIO KaTacTPO(QUUIESCKUX MTOCICICTBHIA. B porpaMmy 3aIuThl JOJKHBI BOUTH
cucTeMa HaOJIIoICHHS 32 OIACHBIMH 00bEKTaMH, PAKETHBIC M PAKETHO-TEXHHYECKHE CPEICTBA
JOCTaBKH (PaKETOHOCHUTEIH, Pa3TOHHBIE OJIOKH, KOCMHUYECKHE IIEPEXBATINKH), CPECTBA
BO3/IEICTBUS HA KOCMUYECKHE TeNa, TII00aIbHBI KOMaH/IHO-M3MEPHUTEIbHbIH KOMIUICKC,
LEHTPAIN30BAHHBIA OJIOK YIPaBIECHHUS CPEIICTBAMH CUCTEMBbI 3aIUTHI U TIp.

B mae 1993 r. B CankT-IleTepOypre cocrosiach mepBas MeKIyHapoIHas KOH(EPEHIH
«AcTteponHas onacHOCTb-93». HanbonbIree BHUMaHNE YISHBIX MPUBJICKIN TAKNUE ACTIEKTHI
HpO6HeMI)I, KaK BEPOATHOCTb BCTPCUU 3eMiHu ¢ OaCHBEIMH KOCMHYECKUMHU 06’LeKTaMI/I,
TpeGOBaHI/ISI K CUCTEMaM ONTUYCCKUX U PpaANOJIOKAIMOHHBIX Ha6J’IIO,Z[eHI/II‘/II, TIO3BOJIAOIIUM
(UKCHPOBATh MPHOIMKEHHE KOCMUYECKUX TIPHUIIEIBLEB U IPOTHO3MPOBATh UX OPOUTHI, 4 TAKIKE
CIOCOO0BI 3aUThI 3eMJIH OT CTOJIKHOBEHUH. J[71st 3 (heKTUBHOM 3aIuThl HEOOXOMMa pa3paboTKa
croco0oB YHUYTOXCHUSA TaHHBIX O6T)GKTOB, KOTOPBIC CBOJATCA K IBYM BO3MOXXHOCTAM:
pa3pyleHHe «Bpara» 10 ero CONpUKOCHOBEHHUS C HaIlIeH TNIAHETOW MM YBOJ €ro C OIacHOU
OpOHTHL

JAnst yeTpaHEeHHs! OTTaCHBIX KOCMHYECKHNX OOBEKTOB B HACTOSIIEE BPEMs PACCMATPHBAIOTCS B
BHU/Ia BO3JCHCTBHS: sIEpHOE U KUHETHYecKoe. [Ipeamonaraercs, 4To B cirydae 0OHAPYKECHHS
acTepona MM KOMEThl HABCTpeUy OOBEKTY HAIPaBISIOTCS PAKEThl, CHAOKEHHBIE CIIENHabHBIMA
3apsijaMu, IPUYEM B TIEPBOM CiIydae ISl pa3pyLIeHust 00beKTa NCTIONIb3YETCsI SHEPTHS MOIIHOTO
SIIEPHOTO 3aps/a, BO BTOPOM — COOCTBEHHAs! KHHETHYECKast JHEPTHs HEOECHOT o Tena.

«OTe1y aMepuKaHCKOH BOZOpOoAHOM 60MOBI DnBapa Temtep oMHUM U3 MEPBBIX MPEATIOKIIT
BO3HeﬁCTBOBaTB Ha OIACHBIX TOCTEH paKke€TaMu ¢ MOIIHBIMH SAJICPHBIMU 3apsagaMH, 1 BOBMOXXHOCTb
TaKoOTo MeTo/a OblIa BCECTOPOHHE PACCMOTPEHA YUEHBIMU-aTOMIIUKAMH U Pa3paboTUYNKaMH
pakeTHbIX cucTeM. OKa3aiaoch, YTO €CIIH JOCTaBKa SEPHOTO 3apsiia K 00bEKTy OCYIIECTBIMA
UMCIOHNIUMHUCA paKE€TaMU-HOCUTCIIAMU, TO S(I)q)eKTI/IBHOC HCIIOJIb30BAHUEC DHEPTHUU B3phIBA
SIIEPHOTO 3aps/ia CONPSHKEHO ¢ OOJIBIINMH TEXHUYECKUMHU TpyAHOCTSIMU. [Ipu crmutbHOM B3phIBE
Ha TBep/0# noBepxHocTH b 15-20 % 3Hepruu naer Ha YHUUITOKEHHUE, a MIPH 3arTyOIeHHOM
B3pBIBE pa3pyIINTEIbHAS CHIIAa BO3pACcTaeT B 5—6 pa3. OfHaKO OCYIIECTBICHUE MTOJJOOHOTO B3phIBa
B 00BeKTe, IBIKYIIEMCs co ckopocThio 40—60 M/c, — BecbMa ciI0XKHas TEXHUYECKas 3aj1a4a.
Kpome Toro, nucnslTaHuss MOLIHBIX SAEPHBIX 3apsIOB HA 3eMIIE U BBIBOJ UX B KOCMHUYECKOE
MIPOCTPAHCTBO 3aMpPeNIeHbl MEXKTyHApOIHBIMU COTJIAIICHUSMH W BBI3BIBAIOT OOJIBIINE ONACEHUS C
TOYKH 3PEHHS IKOJIOTHUECKOH Oe3omacHocTh. [103TOMY CTOJIb paglKaIbHBIN cTI0C00
BO3JICHCTBUS, BEPOSATHO, HE UMEET CEPbE3HOM MEPCIIEKTUBBI.

AJBTEpPHATHBOH SIBIIAETCSI KHHETHUECKHUI CIIOCc00, TO €CTh HCIIOJIB30BAHNE COOCTBEHHOM
KHHETHUYECKOM OHEPIUu TE€JIa JJId €T0 JIUKBUIAITNH. BnepBHe 9TOT METO/ ObLT IPEIIOKEH
poccuiickiumu ydeHbIMH Ha [lepBoii MexxayHapo1HOH KOH(DEPEHIINH [0 aCTEPOUIHON OIIACHOCTH.
Ha myTu aBmkeHHs acTeponia Co31aeTcsi HCKyCCTBEHHOE MBUIEBOE 00Pa30BaHUE U3 MAJIBIX
YaCTHIL, KOTOpbIE OyIyT B3aMMOAEHCTBOBATH C €T0 IIOBEPXHOCTHIO, 00pa3ysl KpaTepsl ¢ BHIOpOcoM



HEKOTOPOU MacChl, MPONOPIUOHAIBHON KHHETUYECKON SHEPTUN COYAApAIOMINXCs Tel. Takum
00pa30oM oracHbIil 00BEKT OyIET pa3pymaThCs.

Hcrionp30BaHNE M3BECTHBIX TEOPETHUECKUX MOJEIIEH CHIBHOTO B3PbIBA IIO3BOJIIET BHIOPATH BE
MOJIENIH HEUTPAJIM3AIMH;: TTOJTHOE YHUUTOXKEHHE Tejla, BIUIOTH 10 €r0 UCIAPESHUS WIN pa3/ieieHe
Ha MeJlkue (hparMeHThl, He IPEICTaBIIAIONINE OTIACHOCTH. PacueTsl MoKasbIBatoT, YTO IS
TIOJTHOTO PACIIBIICHUS] COOTHOLIIEHUE MEXK/y MacCcoi JyacTull 001aka 1 Maccoi TeJia Mpu CKOPOCTH
40-60 xm/c nomxHO ObITh 10:4—10:5, TO €CTh 111 TUKBUIAIINH JKEJIC3HOTO acTepoua
auamerpoM 10 M HeoOXonMMast Macca 4acTHI] 00J1aKa T0JDKHA COCTaBUTH nopsinka 10 TeIC. K.
Y4uThIBasi, YTO PAKETOCTPOCHHE NMEET OINPEAEICHHBIH OIBIT CO3/IaHHs B KOCMOCE
HCKYCCTBEHHBIX 00Pa30BaHMUH, COCTOSIINX U3 YACTHUI] MAJIBIX Pa3MEPOB, KHHETHIECKUH CIIOCO0
BO3ICHCTBUS MOXKET OBITH IKCTIEPIMEHTAIFHO OTIPOOOBaH.

B CIIIA no nporpamme HACA Discovery Mission IpoBOIHIICS SKCTIEPUMEHT C IIEITHI0
HCCIICIOBAHMS KHHETHYECKOTO BO3AeHCTBHA Ha KoMeTy Temmens. B 2005 r. komeTy BCTpeTui
ammapar o6meit maccoit 370 Kr, yIapHBIM 3JIEMEHTOM CITY>KHJI MEIHBIH map nuamerpoM 0,65 M u
Maccoit 140 kxr. B pesynerare cronkHoBeHHA mpu ckopoct 10,2 xM/c oOpa3oBaics kpatep
nuamerpom 60—240 MeTpoB (paguyc KOMETHI 3 KmIoMeTpa). B pesynbrare axcriepuMeHTa
TIOJIYUYCHBI JaHHBIC, TTIO3BOJIAIOIINC B L[aﬂbHeﬁIlIeM YCHI€UIHO UCIIOJIb30BaTh KHHETHYECKHI CIIOCcO0
3aIIUTHl 3eMJIM OT OMACHBIX MPHIIEIBLEB U3 KOCMOCA.

HACA 00bsB1JIO0 0 cO3MaHiK BO BCeMUPHO# CeTH CHCTEMBI MOHUTOPHUHIa aCTEPOUTHOM
OTNIACHOCTH, MMOJIyYHBIIIeH HAUMEHOBaHUE

Sentry.

Cuctema co3mana, 9ToOBI 00JIETYNTH OOIICHNE MEKAY YICHBIMA IIPH OTKPBITHHA HEOSCHBIX
TeJ, HECYIIUX MOTEHINAIBHYIO YIpo3y HalleH IuTaHeTe.

AMEPUKAaHCKUI CITyTHUK IIEPENAET B PEAIbHOM BPEMEHH MOIYYEHHYIO UM KapTHHKY 3BE€3IHOTO
HeOa. [Tonyyas 3T KapTUHKH HAa KOMITBIOTEP, BBl MOXETE COXPaHATh UX U, CPaBHUBAS,
00HapYXUTh HOBBIW IBUTAIOIIUICS 00BEKT. Bo3M0OXKHO, 3TO OyeT acTepon], KoMeTa Ui
MeTeopuT. [laHHBIE MOCHIIAIOTCS B €AMHBIN IIEHTP, U NMPH MOATBEPKACHUH JPYTUMH
HaOJII0aTENIMK ATOT OOBEKT 3aHOCUTCSI B COOTBETCTBYIOLIME KaTanork. EMy npucBauBaercst
HOMED, a IIPaBO €0 OTKPHITUS IPUHAUICKHUT IEPBOMY COOOIIMBIIEMY. ACTPOHOMBI-TIOOUTEITN
OTKPBIBAIOT HOBBIX 0OBEKTOB HE MEHBIIIE, YeM IPO(PECCHOHAIEI.

B mepBerit nenp 2002 r. munuCTp Hayku BemukoOpuranuu op CIHCOEpH 0OBSIBIII O PEIICHUN
Pa3MECTUTh HOBBIN BpUTaHCKUN HEHTP MO UCCIEA0BAHUIO BOZMOKHOCTH CTOJIKHOBEHUS 3€MIH C
acreponzaMu B HanmoHaapHOM KOCMHYECKOM Hay4yHOM neHTpe B rpaderse Jlectep. Habmronenne
32 KOCMHYECKUMH 00beKTaM OyJIeT BECTUCh C oMoIIbio Teneckona «lcaak HeroTony,
pacnonoxxeHHoro Ha octpose Jla-[lanema, BxoxsmeM B rpynmny Kanapckux ocTpoBOB.
[Mucatenu-danTacTsl ¥ ydeHbIE-aCTPOHOMBI CXOJSITCSI BO MHEHUH, YTO CYILIECTBYET BCETO JBA
BO3MOJKHBIX BapHaHTa 3alTUThI. [IepBbIil — YHHUTOXUTH 00BEKT. BTopoit — n3MeHuB ero
opOuTY, IPEAOTBPATUTH CTOJIKHOBEHHE. [104BUIOCH TOBONBHO 320aBHOE COOOIIEHHE O TOM, YTO
MIPUAYMAJIHA CBOCOOPA3HYIO MOAYIIKY 0€30IacHOCTH, KOTOPYIO HaJ 0 Pa3BEpHYTh B MECTe MaJACHUSI
KOCMHUYECKOro Tesa. PaHTacTaMu akTUBHO pa3padaThIBAIOTCS BEPCUH 00 3BaKyally 3eMJISIH Ha
Ipyryio mwiaHeTy B CoTHeUHON MIIN JaXke APYroi IIIaHETHOW CHCTEME.

Bommomenne nepBoro 3 nepevnciIeHHbIX ClI0co00B oueBUIHO. Hamo ¢ moMomipio pakeTsl
JOCTaBUTb K OOBEKTY B3pHIBYATOE BELIECTBO M B30PBaTh €r0. MOXHO OpraHN30BaTh KOHTAKTHBIN
SIICPHBINA B3pHIB Ha MOBEPXHOCTH. Bce 3TO TOIDKHO MpHBECTH K JPOOJICHHIO OOBEKTa Ha
Oe3oracHble OCKOJIKH. BoIpoc uIb B KOJIMUECTBE B3PHIBYATOIO BELIECTBA M JOCTABKE €TI0 B
TOYKY TPaeKTOPHH acTepOnia UM KOMETHI, JOCTATOYHO yAajdeHHbIX oT 3emin. Criocob noapsisa
KOCMHUYECKOT'0 TeJla TPUMEHNM JIMIIb JJIsl MAJIBIX 00BEKTOB, TaK KaK B PE3yJIbTAaTe yUCHbIE
PaCCUUTHIBAIOT MOJTYYNTh MaJIEHBKHE OCKOJIKH, CTOPAIOIIHE B aTMOChepe.

C GonpImMy TETIAMH CIIOKHEe. BeencTBie orpaHnaeHHOCTH BO3MOYKHOCTEH COBPEMEHHBIX
ITOJIPBIBHBIX CPEZCTB MOCTE B3PhIBA MOTYT OCTAThCS HE CTOpEBIINE B aTMOchepe Gompirie
00JI0MKH, KOJJIEKTHBHOE JISHCTBHE KOTOPBIX MOXKET BBI3BAaTh TOPa3zo OOJBIIYIO KaTacTpody, 4eM
MEpPBOHAYAIEHOE TEJIO. A TaK KaK MPAaKTHIEeCKH HEBO3MOXKHO PACCUUTATh KOINIECTBO OCKOJIKOB,
HX CKOPOCTH W HATPaBJICHUS JABMXEHUS, TO M CAMO IPOOJICHHE Tela CTAHOBUTCS COMHUTEILHBIM
IpeIIpUSTHEM.



Bonee nHTEpECHBI CITIOCOOBI N3MEHEHUS OPOUTHI KOCMUYECKOTO Tea. ITH CIIOCOOBI XOPOIIIH IS
TeJ KPYNHBIX pa3MepoB. Ecim MBI nMeeM KOMETy, MPHUOIIDKAIONIYIOCs K 3eMile, TO IPeIaracTes
UCTIONH30BaTh CyOIMMAaIOHHBIN 3(h(heKT — HCHapeHne ra30B ¢ HOBEPXHOCTH OYHIIEHHON 9acTH
spa KOMETBL. DTOT MPOLECC MPUBOIUT K BOSHUKHOBEHUIO PEAKTUBHBIX CHJI, 3aKPyYHBAIOIINX
KOMETY BOKPYT CBOEH COOCTBEHHOMN OCH BpAICHHsI, 1 H3MEHEHUIO TPAEKTOPUH €€ IBIKCHUS. ITO
OUYCHb HAIIOMUHAET «3aKpy4YEHHBIE» TOJIbl B (hyTOOJIE WIIM TEHHUCE, KOTIa MST4 JIETHUT COBCEM I10
JpYroii, HEOKUIAaHHOW JUI UTPOKa TPACKTOPHH.

BosHukaeT Bompoc: Kak O4UCTUTH Apo? J[jist 3TOro uMeeTcst MHOXKECTBO CIIOCOOO0B.
[Ipennaraercst, HanpUMep, IPOEKT KIECKOCTPYHHBIH anmapaty. CyTb ero 3aKIr04aceTcsi B TOM, 4TO
€CIIM B30PBATh PAAOM C SAPOM KOMETHI PAKETY HIIM HEOOMIBIIOHN SAEPHBIN 3aps, TO OCKOJIKH
PaKeThI MIIM B3PBIBHAS BOJHA CHAPSAA OUYHCTAT YacTh Spa KOMETHL.

To >xe MOHO caenats u ¢ acteporgoM. Ho B 3TOM ciydae cieayeT npeJBapUTeIbHO TIOKPHITh
JaCTh €r0 MMOBEPXHOCTH OEIIBIM BEIIECTBOM, HanpuMep MenoM. Kak Bel momMHUTE U3 prsuky,
OeJbIi IIBET XOPOIIO OTPAXKAaeT COMHEUHBIE Ty4n. B pe3ynbTaTe BOSHUKHET HEPABHOMEPHOCTD
MIPOTPEBA «TENa» aCTEPOUAA, YTO MOBJIECUET 3a COOOH M3MEHEHHE CKOPOCTH M HANIPABJICHHS €T0
BpalleHus BOKPYT cBoel ocu. Jlanee Bce OyneT MPOUCXOUTh, KaK C «IIOJAKPYUYECHHBIM)» MSUYOM.
Tonbpko BOT Mesa HY>XHO 6yZ[CT MHOTIO. AMepI/IKaHCKI/Ie YUYCHBIC MMOACUUTAJIN, YTO JJId USMCHCHUS
op6utsr actepouna 1950 DA norpeboBanoch 61 250 THICSY TOHH MeJa, a JOCTAaBUTh €ro Ha
actepous MoTyT 90 MOJHOCTHIO 3arPyKEHHBIX pakeT Tuna «CatypH-5». Ho mpu 3Tom 3a oiHO
CTOJIETHE €r0 OpOKTa OTKJIOHHUIIACH ObI Ha 15 THICSY KUIIOMETPOB.

Cepbe3Ho 00cyxaaics crmocod BhIBEICHHS Ha OPOUTY acTepouia OOJIBIION COMTHEYHOW OaTapew,
TaK YTOOBI aCTEPOM/]] BCTPETHIICS C HEW M OHA OBI 3acCTpsila Ha €ro MOBEPXHOCTH, OTPaXKas
coJHeYHbIe Ty9r. PaHTacThl MHOTO IHIIYT O KOCMHUYECKUX KOPAOIX, CIIOCOOHBIX
TPaHCTIOPTHPOBATh aCTEPOU NoAanbIe oT 3eMinr. Ho moka Ha npaxkTuke He ObLT IPUMEHECH HU
OJIMH U3 NMIPHAYMaHHBIX crioco0oB. 1 310 Toxe xopomo. Kak roBopurcs, moBoaa He ObIIO.

Bce ckazaHHOE KacaeTcs CTOJKHOBEHHH 3eMIIH C KOHKPETHBIM TBEPBIM TEJIOM. A UTO KE MOXKET
IIPOU3OUTH NPH CTOJIKHOBEHUH ¢ KOMETOH OTPOMHOTO pajinyca, HaUMHEHHOH MeTeoputamu? Ha
3TOT BOIPOC IMOMOTaeT OTBETUTH Cynb0a rianeTsl FOmmtep. B urone 1996 r. komera [llymetikepa
— JleBu cronkHynack ¢ FOnuTepoM. 3a 1Ba rojia JO CTOJIKHOBEHUS ITPU MPOXOKACHUH 3TOU
KOMETHI Ha pacCTOSIHUM 15 ThICSIU KUJIoMeTpoB oT FOmuTepa ee siapo packoioyioch Ha 17
OCKOJIKOB IpuMepHO 1o 0,5 KM B JMaMeTpe, pacTsSHYBIIUXCS BIOJIb OpOUTHI KOMeThl. B 1996 r.
OHH MTOOYEPEHO BOILLIN B COPUKOCHOBEHHUE C IJIAHETOH. DHEPrHsi CTOJIKHOBEHHS KXIO0T0 U3
KYCKOB, I10 OLIEHKaM Y4YeHbIX, JocTurana npuMmepro 100 muH meratonH. Ha dotorpadusx
KOCMHYECKOTo Teneckona «Xaoom» (CLLA) BuaHO, 9TO B pe3ynbTare KaTacTposl HA
noBepxHoctH FOmurepa o6pa3oBach THTAHTCKUE TEMHBIE IIATHA — BBIOPOCHI I'a3a M MIBUIN B
aTMoc(epy B MECTax MaJICH!S! OCKOJIKOB. DTH IISITHA 110 Pa3Mepy COOTBETCTBOBAIN pa3Mepam
Hauieit 3emuin!

KoHeuHo, KOMETHI B JIaJIEKOM TIPOIIIIOM CTAJIKHBAINCH U ¢ 3eMiieil. IMEHHO CTONKHOBEHHIO C
KOMETaMHu, a HE C aCTEpOorIaMU UJIU MECTCOPUTAMMU MPUITHUCBIBAIOT TUTAHTCKUC KaTaCTpO(i)LI
mpouuIoro co CMEHOU KJinMaTa, BBIMUPpaHUEM MHOI'UX BUIOB )KUBOTHBIX 1 paCTeHHﬁ, THOEIbI0
Pa3BUTBIX HHBHHH33HHﬁ 3eMJISIH. BBITh MOXCT, 14 TBICSY J€T Ha3aJl Hallla IIaHETa BCTPETUIIACh C
MEHBIIEH KOMETOH, HO 3TOr0 0Ka3aJ0Ch BIOJIHE JOCTATOYHO, YTOOBI HCUe3IIa C JInia 3eMIIn
JereHAapHas ATIaHTHIA.

CMEIIEHUE ITOJIIOCOB

BonbIMHCTBO U3 HAC 3HAET, YTO reorpapuuecKue MOJOCH MOCTOSHHO COBEPIIAIOT CIIOKHEIC
neTyIe00paszHble ABIKEHHS B HAIIPABICHUH CyTOYHOTO BpalleHNs 3eMIH (TIPEecCus OCH C
nieprosioM B 25 776 net). OOBIYHO 3TH MEpPEMEIEHUs POTEKAIOT BOJIM3H BOOOpakaeMoi ocu
BpamieHus 3eMJIH 1 He IPUBOAAT K 3aMETHOMY M3MEHEeHHI0 kinmara. Ho maso kto oOpatun
BHHMaHUE, 4TO B KOHIIEe 1998 1. 001mas cocTaBisionias 3TUX MepeMenieHnii n3MeHunach. B
TeUeHHNE MecsIla MOJIF0C CMeCTHIICS B cTopoHy Kanazps! Ha 50 kutomeTpoB. B HacTosee
BpeMst CeBepHbIi MOIOC «IOoA3eT» BAOIb 120-1 napamieny 3anagHo A0AroTsl. MoXHO



MIPEATION0XUTD, YTO €CIIM HBIHEIIHSS TCHACHIHS B TIEPEMEILICHNH TIOJTI0COB COXPAHUTCS 10
2010 r., To CeBepHBIif OTIOC MOKET CMECTHTHCS Ha 3—4 ThIcS4H KrutoMeTpoB. Koneunas
Touka apeiida — bompmne Mensexxsu ozepa B Kanane. FOxHBIN ONMIOC COOTBETCTBEHHO
CMECTHTCS U3 IIEHTpa AHTapKTUABI K IHOUIICKOMY OKeaHy.

B ucropun 3emnu Takue M3MEHEHUS MOJI0KEHHS TeorpahMIecKuX MOJIIOCOB MPOUCXOIUITN
HEOJHOKPATHO, U C 3TUM SBJICHHEM B IIEPBYIO OYEPEb CBA3BIBAIOT OJIeICHEHHE OOIIMPHBIX
oOnacTtell cyly ¥ KapJHAIbHbIe N3MEHEHHS KinMara Bcel rtaHeTsl. Ho B uenoBeveckoit
HCTOPHH MOYKHO HAWTH OTTOJIOCKHU TOJIBKO TOCIIeTHEH KaTacTpodbl, CBI3aHHON, CKopee
BCET0, CO CJBUI'OM ITOJFOCOB, POUCIIEIIINM OKOJIO 12 ThIC. JIeT Ha3ad. B ToT
KaTacTpo(uIecKuii Hepro BBIMEPIIM MaMOHTHI. VIc4e3HOBEHNE COTEH BHIOB JKUBOTHBIX B
HEKOTOPBIX NEPUOAaX NCTOPHUH IUTAHETHI TOBOPHUT O HEOOBIYHBIX U OYEHb MAcIITaOHBIX
N3MEHEHHSAX B IpHpoJe. 11 BBI3BaHBI OHU OBLIH, CKOPEE BCET0, CMELICHNEM ITOJIFOCOB BCETO
Ha 2000 KM.

JIPEM® MATHUTHBIX ITOJIFOCOB

B cBoe BpEMs MMAJICOMArHuTOJIOTH, U3y4Yasd HaMarHU4YnBaHUEC MOPpOAa B IEPHUOJ UX
o0OpazoBaHusi, OOHAPYKHIIM HHTEPECHBIH (haKT, KOTOPbIH Ha3BaIH

Ipei(poM TOTFOCOB.

BBIACHUIIOCH, YTO MOMIOCH! 3eMITH HE HaXOIMJIMCh BCE BPEMs HA OJTHOM M TOM )K€ MECTe,
a KapAWHAIEHO MEHSUIN CBOE MoJIoKeHue. [Ipi 3TOM H3MepeHus TaJeOMarHuTHBIX
TIOJTFOCOB JJIs Pa3HBIX MAaTEPUKOB OKa3bIBAIUCH JI0 ONPEICICHHOTO MOMEHTA BPEMEHU
B3aMMOCOTJIACOBAaHHBIMHU. DTO SBHO YKa3hIBA€T HA TO, YTO JO JAHHOTO MOMEHTA BPEMEHH
MaTepHUKH OBLIN COeTUHEHBI APYT ¢ ApyroM. U nuis menee 250 MIIH JIeT Ha3a MOJIOCH
BAPYT «3aXO0AUIIU XOAYHOM».

Yro 310 OBLTO, pa30er TCKTOHUYCCKUX TUTUT WM KaKasi-TO Jpyras KaTacTpoda, TOYHO He
n3BecTHO. Ho MarHuTHOE 1ojie 3eMiin Hauaio MHOTOKPaTHO MEHSTh CBOE HAIllpaBJICHUE
(marnutHast aHomanus Mnnasapa), He 3a/iep)kuBasich Ha 0JJHOM Mecte Oonee yem Ha 300—-400
TBICSY JIET (BpeMsI — HUYTOXKHOE C TOYKH 3pEeHUst reoioruu). Toraa u npou3oIuio To, 4To
MHOT/[a HAa3bIBAIOT IIEPMCKO-TPHACOBBIM mobowuiieM. H. Pynensman B kHUTe «IKCKypCHS TI0
katactpodamy numiet: «OKa3pIBaeTCs, HE TOIBKO MICKOMHUTAIONIHE (M MBI B X YHCIIE) CTAIIN
X035€BaMU IUTAHEThI OJIAroapsi UCTPEOICHUIO IMHO3aBPOB, HO U CAMH JIMHO3aBPbI
BOLIAPWIIKCH HA [UIaHeTe OJiaroapsi MACCOBOMY MCTPEOJICHHUIO MPEANISCTBOBABIIUX UM
JKHBBIX BUOB. Ha 3T0it 0TMeTKe, KOTOpask HaXOUTCS TOYHO HA FPAHHIE MEXKIY IEPMCKHM U
TPHUACOBBIM NEPUOAAMH, ONOJOTUYECKast )KHU3Hb Ha 3eMJIe. .. IpeTepIiesa qy 0BHIIHO-
KaTacTpoduueckoe NpopekMBaHue: B TEUCHUE CYNTAHHBIX MUJUTHOHOJICTHI MCYE3JI0 TOYTH
BOCEMB/IECAT MPOLIEHTOB BceX OOUTaTENIe MOPEil 1 OKEaHOB U MOYTH CEMBJIECST NPOLICHTOB
BCEX IMMO3BOHOYHBIX ! »

NHOOPMALIMA K PASMBIINJIEHUIO

B Hacrosiee Bpemst och BpalieHus 3eMJIM OTKIIOHEHA OT BEPTHUKaIK Ha yroix 23°27' (23
rpagyca 27 yrioBeIX MUHYT). IMEHHO U3-3a 3TOT0 MIPOUCXOIUT CMeHa BpeMeH roja. C
ITOMOIIBIO TOYHBIX U3MEPEHHH 00HAPYKMIIOCH, UTO MOJIOKESHNE 3€MHOH OCH 0UY€Hb
MEIJICHHO MEHSETCS, TIPHYEM B JIBYX HAIIPABICHHUIX, KOTOPBIC Ha3BaJIN

npeneccuen

u

HyTaLHEH.



ITpeneccus — 3T0 MEATIEHHOE MEPEABUKEHIE OCH BPALIAIOUIETOCs Tea (B JAaHHOM CIIydae
3eMHOTO IIapa) TaK, YTO IOIOCH 3eMIIH MEAJICHHO ITOBOPAYUBAIOTCA M0 KPYT'y Harmompoone
BPAIIECHHSI OCH KPYTSILIETOCS BOITUYKA, ECIH €€ OTKIOHUTH OT BepTHKANH. [Ipn 3TOM yron
HaKJIOHA OCH OT BEPTUKAJILHOM JIMHUK B JIFO00H MO3UIIMHU MPELECCHOHHOTO CMELIEHHS
onuHakoB. CKOpOCTb IpelecCHu 3¢MHOM OCH O4eHb HU3Kast — Ha 1° 3a xaxsle 71,6 roga. A
TIOJHBIN KPYT MOJIIOCHI PpoHayT 3a 25 776 net (360° x 71,6).

Ho xpoMe MeIeHHOTO BpallleHus 10 KOHYCY 3€MHas OCh COBEPILAET €Il OJJHO ABUKEHUE —
HYyTaI[MOHHOE, YTO O3Ha4YaeT U3MEHEHHUE yria €€ HaKJIOHA K BepTHKaIu — oT 22,1°
(MuHMMaIBHBIH) 110 24,5° (MakcuManbHbl). HarmoMHto, celiyac ero 3Hayenue pasHo 23°27' n
MIPOJIOIKACT YBEINIUBATHCS.

Urak, B pe3yipTaTe MpereccHy MOJIHBIH 000poT 3eMHast oCh nenaeT 3a 25 776 net. OgHako B
SI3BIYECKUX penurusax Ha 360 ymHOkanock He 71,6 (KOTMIECTBO JIeT, 32 KOTOPOE 3eMHas OCh
capuraercs Ha 1 rpagyc), a 72, u momydancs cpok 25 920 met. Yncmo 72 BcTpedaeTcst BO
MHOTHX JIPEBHHUX PENUTHAX. ITO U 72 3aroBopmiuka B Mude 06 Ocupruce, u 72 HATH, U3
KOTOPBIX AENaJIH Mosica CIIyKUTEISIM UPAHCKOH Bepsl, U T. 1. MH(bOopMaIus o mperiecCHOHHOM
C/BUTE U APYTHE aCTPOHOMHUYECKHE 3HAHUS BCTPEUAIOTCSl B MU(Aax MHOTHX HapoOJOB, B
YaCTHOCTH, B 3HAUUTENIBHON cTeNeH: B 3HaMeHuToM «OTkposeHun Moanna borocnosa»
(Hogsrit 3aBeT). U B «BenecoBoil KHUTe» eCTh HEKOTOPHIE YUCIIOBBIE JaHHbIE, HAIPUMEP
Ooupiol kpyr CBapora onpeienseTcs CPOKOM «OKOJIO 27 THICSY JIETY.

Ecnu 651 ock 3emnu. ..

B cirydae, eciiu Obl 3eMHast OCh OblIa NEPIEHANKYJISIPHA TNIOCKOCTH SKJIMITHKH, KaK 3TO
cBoiictBeHHO OmmTepy u BeHepe, Ha Hame raHeTe HEe cTaxo OBl BpeMeH roja. 3emist
HaxoJuiachk Obl BCET/Ia B OJMHAKOBOM ITOJ0’KEHUN OTHOCHUTEIHHO COJTHEUHBIX JIyUeH,
MIO3TOMY B Ka)XKJJOH TOUKE IUIAHETHI BCET1a OBLT ObI OJIMH M TOT K€ CE30H, B 3aBUCHMOCTH OT
IIMPOTEL, ¥ ICHB BCera ObLT Obl paBEH HOYH.

Ecnu 651 ock 3emiti pacnonaranach B INIOCKOCTH SKJINITHKH, KaK 3TO IPOUCXOUT C Y PaHOM,
TO KapTHHa ObLa OBl yIMBHUTENLHOM. Ha nosocax coHIe crupaibHO MOJHUMAIOCh Obl
BBEPX K CAMOMY 3€HHTY, a 3aTeM TaKHM e 00pa3oM CIycKaJloch K TOPU30HTY, YTOOBI Ha
MOJIrofia UCYE3HYTh ¢ Heba Mmoiymapus Habnronarens. B Takom ciaydae coBeplIeHHO
€CTECTBEHHO, YTO KOTI'/Ia COJHIIE IOAHUMACTCS K 3€HUTY, TO B IPUIOJISIPHBIX paioHax
yCTaHaBIMBAeTCA TPOMMUYecKas kapa. B cpeJHUX mIMpoTax ¢ Ha4aloM BECHBI YBEIMINBAIOTCS
JTHH, a CITyCTS HEKOTOPOE BpeMs TaM YCTaHABIMBAETCS HEMPEPBIBHBIN 1€Hb, KOTOPBIH ITUTCS
CTOJIBKO CYTOK, CKOJILKO TPaJlycOB COIEPKUT yIBOCHHAs IIMPOTa MecTHOCTH. Harpumep, st
mmpots! [lerepOypra aeHs HacTynw Ob1 uepe3 30 cyTOK HOCIe paBHOJCHCTBHS U JUTHIICS OBl
120 cyrok. C HacTymuieHHEeM 3UMBI KapTuHa OyneT oOparHoil. Ha sxBaTope neHs Bcerna
paBHsuIcst ObI HOuH. JIFOOOTIBITHO, UTO HA BCEH ITaHETE He OBbUIO ObI TOUKH, TI€ COJIHIIE HE
1o0bIBaJIO OBl B TEUEHHE T0/1a B 3€HUTE.

Hy a ecit moBepHYTh OCh TaK, 9YTOOBI €€ HAKJIOH COCTABISUT 45° K TUNIOCKOCTH SKIUNTHKH? B
9TOM Clly4ae JaThl PAaBHOJCHCTBHS U COJHLECTOSHUI OKa3aauch Obl TEMH XK€, HO BO BpeMs
JIETHETO COJTHLIECTOSHUS B KaX/I0OM IOJIYIITAPHH COJIHIIE B 3€HUTE OBUIO OBI yXKe Ha IUPOTe
45° (mmmpoTa TponukoB). JKapKkuii MosIC CYIIECTBEHHO PACHIMPUIICS Obl U HETIOCPEICTBEHHO
NpUMBIKaJl Obl K X0J0AHOMY. Ha moiocax B eTHee BpeMsi COJIHIIE JOCTUTaNI0 Obl BRICOTHI 45°
HaJl TOPU30HTOM M CBETHJIO OBl Ooree momyroa. Ha mmpoTtax Mockssl, XapbKoBa BECh HIOHB
ObL1 OBI CIUTONIHOM JIeHb. 3aTO 3UMOI1 BeCh JeKaOph JuTIIach ObI MOJIIPHAs HOYb.

N3 YEI'O COCTOAT 3BE3bI

CymecTBYIOT 3BE3/bI, UMEIOIINE TIOBBIIICHHOE COJEPKAHNE TOTO MM HHOTO HJIEMEHTA.
W3BecTHBI 3Be3/15I C MMOBBIIIEHHBIM COZIEp)KaHUEM KPeMHHS (KpEMHHUEBEIE 3BE3/1bI), 3BE3/5I, B
KOTOPBIX MHOTO eJe3a (KeJIe3HbIe 3Be3/1bl), MapraHiia (MapraHieBhIe), yriepoaa
(yrmeponHsie) 1 T. TI. 3BE3IbI C aHOMAIBGHBIM COCTABOM 3JIEMEHTOB JJOBOJIEHO Pa3HOOOPA3HEL.
B MoJ10/161X 3B€3/1aX THIA KPACHBIX THTAHTOB OOHAPY)KEHO ITOBBIILICHHOE CO/IEPKAHHUE



TSDKEJBIX DJIEMEHTOB. B 0JTHOM M3 HUX HaWIEHO MOBBIIEHHOE COIep )KaHNe MOJMOIeHa, B 26
pa3 mpeBsImaoniee ero cogepxanue B CoHile.

Boo0mie roBopsi, coepxanne 3JIEMEHTOB, aTOMBI KOTOPBIX UMEIOT MAaccCy, IPEBBIIIAOIYI0
Maccy aToma rejus, MOCTeNEeHHO YMEHbIIAeTCsl 0 Mepe cTapeHus 3Be3ibl. Bmecte ¢ Tem
XUMHUYECKHI COCTaB 3BE3/Ibl 3aBUCUT U OT MECTOHAXOXAeHUs 3Be3 bl B ['anaktuke. B crapbix
3Be3/1ax cepudeckoii yactu ["amakTUKy COACPKUTCS HEMHOTO aTOMOB TSDKEJBIX JICMCHTOB.
A B TOi1 yacTu, KoTOpasi 00pa3yeT cBoeoOpa3HbIe MepruepUICCKUe CIIUPATHHBIC «PYKaBay
T'anakTUKH, ¥ B €€ IIOCKOH YaCTH UMEIOTCS 3B€3/bl, OTHOCUTEIILHO OOraThie TSKEIBIMU
sjeMeHTaMu. IMEHHO B 3THX YacTSAX U BO3HUKAIOT HOBBIE 3Be3/bl. [103TOMY MOXKHO CBSI3aTh
HAJIMYHE TSDKENBIX 3JIEMEHTOB ¢ 0COOSHHOCTAMU XUMHYECKOH SBOIIOINH, XapaKTePH3YIOIeH
JKM3HB 3BE3/IbI.

XUMITYECKHUI COCTaB 3BE31bl OTPAXKAET BIMSIHUE JIBYX (PAKTOPOB: IIPHPOIBI MEK3BE3THON
Cpenbl U TeX SJIEPHBIX pEaKUui, KOTOPhIE pa3BUBAIOTCS B 3BE3/I€ B TEUCHUE €€ JKU3HHU.
HauvanpHEIH cocTaB 3Be3/bI OIH30K K COCTaBY MEX3BE3THON MaTepHUH — Ta30IBIIEBOTO
obraka, M3 KOTOpOTo BO3HHUKIIA 3Be3/a. ['a3omblieBoe 06aKo He Be3/Ie OJMHAKOBO. BrioHe
BO3MOXHO, 4TO 3B€3]1a, MOSBUBILASCS B ONpeeieHHOM MecTe BeeneHHoi, okaxeTcs,
Hampumep, 6ojiee 6OraToi TSHKEIBIME JIEMEHTAMHU, YEM Ta, KOTOpast BO3HHKIIA B HHOM MECTE.
CriekTpaibHOE UCCIICAOBAHIE COCTaBa 3Be3/ TPeOYyeT yueTa MHOKECTBA (haKTOPOB, K HIM
OTHOCATCs CHUJia TAXKCCTH, TeMnepaTypa, MAr"duTHBIC IIOJIA U T. II. HO Jaxe HpI/I BBITIOJTHCHU U
BCEX HpaBI/IJ'I HUCCJICa0BaHUA HOJ'Iy‘IeHHI:Ie JAHHBIC BCEC XKC Ka>1<ch;1 HCIIOJIHBIMU: BEb
CHeKTpaJ'H)HHﬁ aHaJIUu3 OTHOCUTCA K BHCIIHHUM, HOBerHOCTHLIM CJIOSM 3BE3/bI. LITO
MIPOUCXOIUT B HEIPAX ITUX AATCKUX 00BEKTOB, KaK OyITO HEJOCTYITHO IJIS M3yUCHUS.
OmHAKO OMBIT IMOKA3aJI, YTO B CIEKTPax 3Be3]] OOHAPYKUBAIOTCS SBHBIC TIPHU3HAKN HATTHIHS
TEX AIIEMEHTOB, KOTOPBIE SIBIITIOTCS MPOIYKTaMH SIEPHBIX peakiuii (0apuii, TeXHEIHH,
OUPKOHUI) 1 MOTYT 00pa30BaThCs TOIBKO B TIyOMHAX 3Be3abl. OTCIOIA CIIENYET, 9TO
3BE3/IHOE BEMIECTBO MOJBEpraeTcs mnporeccaM nepememmBanusi. C ToUku 3peHus QU3NKa,
COBMECTHTH NepeMeIIMBaHNe C pABHOBECHEM OIPOMHON MAacChl 3BE3JHOTO BELIECTBA
JOBOJIBHO prI[HO HO JJIs1 XUMHUKA JaHHBIC CHCKTpOCKOHI/II/I HpeL[CTaBHSIIOT 66CI.[CHHI)II>1
MaTepHal, Tak Kak OHU MO3BOJIAIOT C/IeNIaTh 000CHOBAHHBIE MPEATIONOKESHHS O XO/I€ AIEPHBIX
peakuuii B HeipaX KOCMUYECKUX Tel.

AHanu3 mapoBbIX CKOIJICHUH 3BE€3/] B TOW YacTH [ alakTHKH, KOTOpasi COOTBETCTBYET 30HE
pacnosio>keHus1 HanboJiee CTapbIX 3Be3], MpoBeaeHHbIN JI. AyIepoM, TOKa3bIBaeT
MOHMKEHHOE CO/Iep KaHUE TsxKeNbIX MeTaiioB C Ipyroi CTOpOHBI, eciiu [ anakTuka
pa3BUBANACH U3 TA30BOTO 00JIaKa, COICPIKAIEr0 B OCHOBHOM BOJIOPO/I, TO B HEH JOIDKHEI
OBITh U YUCTO BOJOPOIHEIC 3BE3/bI.

OT BEJIbIX KAPJIMKOB K YEPHbIM /IbIPAM

ITyTh K 4epHBIM JBIpaM Hauaycs ¢ OeNbIX KapiaukoB. Tak yTBepkaaeT AMHY31b6 [1aBen
PadasnoBuy B kHHre «3araiky JUis 3HATOKOBY. YUeHbI-UCCIIeI0BaTE b CyMeI H3JI0KUTh
CYTh TPYIHBIX GU3MYECKUX TEOPUI TAKMM 00pa3oM, 4TO MyTELIECTBHE 110 CTPAHUI[AM
HCTOPHH acTPOPHU3NKN CTAHOBHUTCS JOCTYITHO MPAKTHYECKN KaXKaoMy. JlaBaiite u Mbl
nonpoOyeM pacKphITh TaliHy YepHBIX JIBIP, @ 320/JHO U MHOTHX JIPYTUX 00BeKTOB BeeneHHOM.
Haunewm c 6enbIx KapyimkoB. A OTKpPBITHI ObLTH Oesble Kapiauku Tak. @. beccens, paboTaBmmit
B Kennrcoeprckoit odcepBaropun, B 1844 r. nccienoai, Kak nepeMeIaeTcs 1o Hey
Cupuyc — sipuaiiinast 38e31a ceBepHoro Heb6a. Okazaoch, uTo aBmxeTcss Cupuyc He 1o
IIPSIMOH, a 110 CTpaHHON BOJIHUCTOHN JMHUU. Y beccens He ObUIO IPHYMH COMHEBATHCS B
3akoHax HeroroHa. Ecnu Teno He ABMXKeTCs 10 MPSMOMN, 3HAUYUT, HA HETO JIEUCTBYET CUJIa.
EnuncTBeHHAs cuiia, BIMSIONIAs HA IBHKCHNE HEOSCHBIX TEJ, — CHJIA TATOTCHHA. 3HAYNT,
Cupnyc IpUTATHBAETCS KAKIM-TO APYTUM TEJIOM, HaXOIAIIUMCS MTOOIM30CTH OT HETO.
[Tockonbky TpaekTopus ABKeHUs Cupryca 1mo1o0Ha CHHYCOHIE, 3HAYNT, HEBUANMOE TEJIO
MOCTOSTHHO HaXOJUTCSI OKOJIO 3BE3/IbI TO C OJIHOM, TO C Ipyroil ctopoHsl. UHbIMU cilioBamu,
HEBUANMOE Teno oOpamntaercs Bokpyr Cupuyca, 3aCTaBlIsAs U €T0 ONMCHIBATh KPUBYIO JTMHHUIO.



Beccens ckazan: Cupuyc — 310 ABoiHas cuctema. CITyTHHK €ro 09eHb ¢ad U TOTOMY
HEBUJIUM.

3meck Toke, 3aMeThTe, OBLT BoTIpoc HoBepus. beccerns, Kak 1 Bce aCTPOHOMBI, O€3rpaHUIHO
BEpUJI B CIIPaBEIMBOCTh 3aKOHOB HbloToHa. [ToaTOMy Hann4yne HeBUAMMOIT 3Be3/IbI B
cucreme Cupuyca npeCTaBIsIIOCh HECOMHEHHBIM. A HEHTPOHHBIE 3BE3/Ibl, XOTS U HE
MIPOTUBOPEYMIIN U3BECTHBIM 3aKOHAM (PU3UKH, OBUTH JIMIIE HOBOBBEJACHHEM, HE OCBSIICHHBIM
BEKOBBIMU TpaguuusMy. Eie He ObUIM H3BECTHBI MHOTHE CBOMCTBA HEJJABHO OTKPHITOTO
HEHWTpPOHa, a TYT yXKe 3arOBOPUIIN O HEHTPOHHBIX 3Be3/ax!

YAMBUTEJIbHBIN CUPUYC

B 1863 1. amepuxanckuii actpoHOM A. Kimapk, HCIIBITEIBas HOBBIM OOBEKTHB IS TEIECKOIIA,
3ameTii okoso Cupuyca cinalyro 3Be3104ky. [IpoBenn HaOIr0AeHNUS, U BBIICHIIIOCH, YTO
3Be3ouka 1 Cupuyc oOpamaroTest OKosIo odrero Juist HuX Hentpa 1 pas 3a 50 ner. Ho
3aranka Cupuyca-B B To Bpems eliie He Bo3HUKIA. JIumis B 1914 1. V. Anamcy ynanock
noyuuts criektp Cupuyca-B, u Toraa 00HapyXuiIock, YT0O TeMIiepaTypa Ha MOBEPXHOCTH
9TOM crabeHbKOM 3BE3I0YKHU BABOE BHIIIE, UeM TeMIepaTypa nosepxHoctu Cosnniia. Yo xe
nostydaetcsi? KonndecTBo SHEPTUH, U3ITy4aeMOU HarpeThIM IapoM (3Be3/10i1),
IIPONOPIMOHATIBHO YETBEPTON CTENICHU TEMIIEpaTyphl U KBaApary paanyca 3Be3sl. Eciu 661
Cupuyc-B mo pazmepam 6501 mogo6er CoHITy, TO TOJDKEH OBLT U3IIydaTh SHEpTud B 16 pa3
OosbIe, YeM Hallle THEBHOE CBETHJIO. A OH M3JydaeT 3HauuTenbHO MeHbine ConHna. W3
3TOTO ciieyeT, 4to Cupunyc-B n0mKeH IMeTh COOTBETCTBEHHO 3HAYMTEIFHO MEHBIIIHE
pa3Mmepsl. Pagnyc ero momkeH cocTaBisaTh 0koio 10 000 xumoMeTpoB — 9yTh OOJBIIE, YeM
panuyc 3emmu!

Oto ObLI HaOMIOAATENBHBIH (DAKT, U BCe paBHO aCTPOHOMBI IIOBEPHJIM B HETO HE Cpasy.
DIIMHITOH MUCaJl B KHUTE «3BE3/bI U aTOMBI», OIy0inkoBaHHOM B 1927 1.: «Coo0IeHue
cnyTHuka CupHyca 1ocie ero pacn@poBKH TIacuilo: «51 COCTOI0 U3 BEleCTBa, INIOTHOCTD
kxoTtoporo B 3000 pa3 Belle, 4eM BCe, ¢ 4eM BaM KOI'1a-TH00 NMPUXOJMIOCh UMETh AETI0;
TOHHA MOET0 BELIECTBA — 3TO MAJIEHbKUI KyCO4EK, KOTOPBII YMEIIAETCS B CIMYEYHOM
KopoOke». UTo MOXKHO cKa3aTh B OTBET Ha Takoe nocianue? B 1914 r. GoapIIMHCTBO U3 HAC
otBeTwIO OBI Tak: «He Oonraif rmymocteit!»

Ho c nabmonenusiMu He nocriopuib. C CylecTBOBaHHEM B IIPUPOJIE OEIIBIX KapINKOB
MIPUILIOCH CMUPHTHCs. CHadaa uX MPUHSIN KaK (aKT, ¥ JIMIIb TTOJITOPA AECSTUIICTHS CITyCTS
TIOHSUTH, TIOYeMYy Oelble KapJIMK{ UMEIOT TaKHEe MaJIeHbKHE pa3Mephl M TaKylo OOJBIIYIO
IUTOTHOCTB. [IepBBIM 00 3TOM Hamwmcan aHruickuit actpodusuk A. Mmm B 1930 r. B 6enprx
KapJIMKax, yTBEp)KIall OH, HAXOIUTCS BHIPOKIAEHHOE BemecTBO. UTo 310 3HAUNT?
BrIpokaeHHOE BEIIECTBO

JIrobast 3Be3/1a HAXOJMTCSI B PABHOBECHH, IOTOMY UTO B HEil IPOTUBOOOPCTBYIOT JIBE PAaBHO
MOTy4He CHIIbL. Bee yacTHIlI BelecTBa NPUTATHBAIOTCS APYT K APYTY — ACHCTBYIOT CHIIBI
TSKECTHU. TsKECTh CTpEMUTCS cKaTh 3Be31y. Ho 3Be3na ropsiua. YacTuibl B HEMl XaOTUYHO
JBIDKYTCS, CO37[aBast ra30Boe JaBiieHNe. J{aBiIeHne ra3a CTpeMHTCS 3BE34y PAaCIIUPUTh.
Temmeparypa Ha noBepxaocty CoJlHIIA TOCTUTAET 6 THICAY I'PaycoB, a B HEApax — 10

20 mutH rpagycoB! OObIYHOE Ta30BOE JaBJIeHUE TeM OOJIbIIE, YEM BhIIIE TeMIieparypa. B
HOPMAaJIBHBIX 3Be371aX, M0100HbIX CONHILY, TaBleHNE ra3a CIOCOOHO yPaBHOBECHTH CHITY
TSDKECTH B JIFOOOW TOUKe 3Be3/bl. Byab 3Be31a Uy Th-uyTh ropsiuee, oHa crana Obl
pacmmpsThes (ra30Boe JAaBJIeHHE 0Ka3anoch Obl OOJIbINE, YEM CHIIA TSXKECTH), HO TIPH
pacuIMpeHnH OHa cTaja Obl OCTBIBATh, KaK U IOJIOXKEHO rasy. JlaBieHue ynaino Obl, 1
pacmupeHue mpeKpaTuiaocs. B crarmoHapHbBIX 3Be3/1aX 00€ CHIIBI HAXOATCS B CTPOIOM
PaBHOBECHH JPYT C IPYTOM.

Ho ecnu cuma TSKeCTH CyIIECTBYET B 3BE3/I€ BCETA, TO 3TOTO HENb3sI CKa3aTh O Ta30BOM
JaBieHNH. Bexpb 11 Toro yTo0BI ra3 ObUT HArpeT, Hy)KHa Kakas-To IPUYNHA, Kakasi-To, rpy0o
rOBOPS, «Iedkay. YTo ke MoAepKUBAET TeMIIePaTypy 3BE3/bI?

370 OBUI TTIABHBIN BOMPOC aCTPOPH3UKH: TOUEMY 3BE3/IbI CBETAT? I MIIOTE3 IO 3TOMY ITOBOTY
BBIJIBUTaJIOCh MHOTO. JInib B 30-€ ro/ibl IpOILIIOro BeKa npoodiemMa crasa MposiCHATHCS —



OBLIH OTKPBITHI SAECPHBIC IPEBPAIICHUSI. MeXIy MPOYNM, TOT1a BEIACHHIIOCH, YTO O
BO3MOYKHOCTH Y€pHAaTh 3HEPTUIO HAIPEBA 3BE3/bI U3 SACPHBIX peakiuil nucain eme B 1919 1.
P. ATkuHCOH.

OpHako KakuMU Obl HM OBIIIM MCTOYHHMKH HarpeBa 3B€3/1bl, OHH JOJDKHBI B KOHIIE KOHIIOB
ucuepnarbcs. YTo cirydurcs co 3Be3110H mocie 3toro? 3Be3/ia OCTHIHET, KakK Meuka 0e3 IpoB,
U Ta30BO€ AaBJeHHE yMeHbIIUTCA. Ho Toraa cumna TsKecTH HauHeT CKUMATh 3Be3y. [o
kakux nop? OxHo U3 ABYX. JINGO OTHIIIETCS IpYrol BUJ JaBICHUS, OTIIMYHBIA OT OOBIYHOTO
ra30BOro, U CXKaThe Oy/eT OCTaHOBIIEHO, JIN00... JInbo Takoro naBieHUs He HAIETCS U
3Be3qa Oy/eT CXKUMAThCSI OECKOHEUHO!

J1o TosIBIIeHNST KBAHTOBOW MEXaHUKH aCTPOHOMBI HE 3HAJIHM WHOTO JaBJICHUS, KpOME
JaBIICHHS HarpeToro ra3a. KBanroBas MexaHUKa ITO3BOJIMIIA C/IEATh IIar BIEpe.
OKka3ajocsk, 4To Ja)ke abCONIFOTHO XOJIOIHBIN Ta3 (HOMb TpaxycoB 1o mkajie KenppiHa)
00JamaeT BIOJHE OTpeIeIeHHBIM OCTATOYHBIM JaBJICHAEM, IPHYEM HaCTOIBKO
OOJIBILIUM, YTO OHO CIIOCOOHO OCTAHOBUTH CXKATHE 3BE3/IbI. /(€710 B TOM, YTO B KBAHTOBOM
MEXaHHKE CYIIECTBYIOT J[Ba COPTa SJIEMEHTAPHBIX YACTHII, PA3IHMYHBIX IO CBOUM
xapakTepucThkaM. [I0CKoIbKy B MUKpOMHUpE BCE CBOMCTBA MEHSIOTCS HE HEMPEPHIBHO, a
MOPLUSAMHU, KBAaHTAMH, TO U BpAIllEHUE SJIEMEHTAPHBIX YaCTHUI] TOXKE OMUCHIBACTCS HE
YTIIOBOW CKOPOCTHIO, & TUCKPETHBHIM KBAHTOBBIM YUCIIOM —

CIIMHOM.

CriuH yacTuipl MoxeT ObITh 1entbiM (0,1,2 u T. 1.) wiu gpodusM (1/2,2/3 u 1. 1.).
[ToBeneHwe YacTUIIBI 3aBUCUT OT TOTO, HENBIA y Hee CITHH WIH APOOHBIH.

Emie B Hayane 20-X roJj0oB, KOI/1a KBAHTOBAas MEXaHHMKA TOJIBKO 3ap0KJanach Kak
HayJYHAas AUCLHUIUTNHA, HHInHCKIH hu3nk bo3e (a 3aTeM DUHINTEIH) Ommucan moBeIeHIE
YacTHII, 00IaJar0IIUX IICJIBIM CITMHOM. Terneph TaKue YacTUIBI Ha3bIBAIOT

6030HaMHU.

A TIOBeJIeHHE YacTHIl C TPOOHBIM CIIMHOM OIHCHIBAETCSI KBAHTOBOM CTATUCTUKOM,
coznanHoi ®epmu u Jlupakom u Ha3BaHHOUN HX UMeHaMu. CaMHU ke YaCTHIIbl Ha3bIBAIOT
(bepMHOHAMH.

Bo3onamu siBisitotcst GOTOHBI M HEHTPHUHO (TOT/IA €lie He OTKPBITHIE). A MPOTOH,
ANEKTPOH, HEHTPOH (TOTAa emie Toxe He 0OHApYKEHHBIH) SBISIOTCS pepmuoHaMu. B
KBaHTOBOM MEXaHUKE CYLIECTBYET NpuHUMI [1aynu, KOTOPBIN IIacuT: B OAHOM U TOM K€
KBaHTOBOM COCTOSTHHH HE MOTYT HaXOIUThCA Cpa3y IBe (M OOJBIIE) YaCTHIIBI C IPOOHBIM
crirHOM. DepMUOHBI HE MOTYT 00J1aaTh OJUHAKOBBIMU YHEPTHUSMHE WIH UMITYJIbCAMH.

A Temieph 3arisiHEM BHYTPB 3Be3/Ibl. VICTOUHHMKY HarpeBa NCUEPIIaHbl, 3B€3/1a OCTHIBACT.
[IpencraBuM, 4TO OHA COBCEM OCThIJIa — TEMIIEpaTypa ee cTajla paBHOM aOCOIIOTHOMY HYIIO.
EcTtecTBeHHO, UTO BCsI TETIJIOBAsi SHEPTHUS YACTHUIL (FHEPTUS UX XAaOTUIHOTO JIBUKECHHSI) TOKE
ncyes3na. HeT XxaoTHuHOTO IBH)KEHUSI — HET U AaBjieHus1. HU4TO He MPOTUBOCTOUT TSKECTH,
CTpeMsIIencst CKaTh 3Be3AY. A NEHCTBUTENBHO JIM HUYTO? 3Be3/1a BeJlb COCTOUT W3 aTOMHBIX
siiep, MPOTOHOB, JIEKTPOHOB, HEUTPOHOB (He 3a0yeM, YTO HEUTPOHBI TOT/IA ellIe He OBUIH
OTKPBITHI), B 001IeM — 13 pepMUOHOB. 1 3HAYNT, B OCTHIBIIICH 3Be3/Ie NECTBYET KBaHTOBAs
craructrka @epmu — Jlupaka, neiictByet npuHImI [laynu: aBe YacTHIBI HE MOTYT 00JIa1aTh
oMHAaKOBEIME uMIyibcamu! Korjia MbI rOBOpUM, YTO B aOCOFOTHO XOJIOIHOM 3BE3/1e
MIPEeKpaIaeTcs BCSIKOE IBUKEHHUE, 3TO CIIPaBeJIMBO TOJIBKO ISl OAHON-IMHCTBEHHOM
gactunpl. OJJHA YacTUIlA JCHCTBUTEIHHO 00JIagaeT HyJIEBBIM UMITYJIbcoM. Ho nMeHHO
MIO3TOMY JIF00ast Apyrasi YacTUIA JOKHA HMETh HMITYJIBC, OTJIMYHBIN OT HYJIA (IeHCTByeT
npurnm [Taynn). TpeThbs yacTuIa T0KHA UMETh eI1ie OOJBIIMI UMITYJIEC U T. II.

B 3Be3ne xonoccanpHoe yuciio yacTull. M kak Ob1 Mallo HA OTIUYAIUCH UMITYIIbCHI
YacTHULl APYT OT JApyra, BCe )K€ UMITYJIbC CaMOW SHEPTUYHOMN U3 HUX OKAXKETCS OIPOMHBIM.
HO C€CJIN €CTh I/IMHyJ'lBC, TO €CTh U JaBJICHUC. ECHI/I I/IMl'ly.]'II)C YJaCTHUII MOXKET 0Ka3aTbCA
OO0JBIINM, TO BETMKO MOXKET OBITH M JaByieHHe. IMIysibe camMoit OBICTPOI YaCTHIIBI B
TaKOH CHCTeMe Ha3bIBAeTCs



rpaHngHBIM OepMHu-UMITYIECOM,

a ONHCaHHBII HAMU Ta3 Ha3bIBaeTCA

BEIPOKICHHBIM DepMu-Ta30M.

Ecnu Takoii ra3 HarpeBartb, TO BRIPOXKJICHUE UCYE3HET — YaCTHILBI IPHOOPETAIOT
Xa0THYHOE TEIUIOBOE JABWKEHHE, OCBOOOXKAAIOT YPOBHH, HA KOTOPBIX HAXOAMINCH
paHbliie, Bce OOJbIIe ¥ OOJIbIIe YBETUUUBAs CBOU UMITYJIBCHI. ..

Wrak, ocThiBast, 3Be3/1a coxuMaeTcs. YacTHLbl Bce CUIIbHEE MPUKUMAIOTCS APYT K APYTY.
YacTuil 04eHb MHOTO, TPaHUYHBINA UMITYJIb¢c DepMmu oueHb Benuk. Hactymaer BeIpokaeHHEe
— JIaBJICHHE BBIPOKICHHOTO T'a3a CTAHOBHUTCS CHIIbHEE, YEM OOBIYHOE TEIIIOBOE JaBJICHHE. A
€CIIH C)KaTHe MPOAOIDKACTCS, TO AABICHHE BBIPOXKACHHOTO r'a3a CIIOCOOHO ake
YPaBHOBECUTDH CHITY TSKECTH.

Teopwus BEIpOKAEHHBIX 3Be31 OblTa pazuta B 1931 r. mHauiickiM actpodusuxom C.
YannpacekapoMm. B cratee «CunbHO cxxatast KOHQUTYpaIUs 3BE3HON MacChDy OH OIHCAI
3B€3/y M3 BBIPOXKJCHHOTO ra3a IIPOTOHOB U 3IeKTPOHOB. OKa3aioch, 4TO OTKPHITHIE TOYTH
CTO JIeT Ha3a]| OeJIble KapiHKH IPEKPACHO BIMCHIBAIOTCS B 3aKOHBI KBAHTOBOW MEXaHUKH,
3akoHbI cratuctuku Pepmu — Jlupaka. B 6enbIx kapinkax JaBiCHHE BRIPOXKICHHOTO ra3a
KaK pa3 TaKOBO, YTO YPaBHOBCHINBACT CUJTY TAKECTHU. IInoTHOCTB BCHICCTBA B 6CJ'H)IX
kapiukax (1 T/cM) gocraTodHa Ui cO3/1aHUs HY)KHOTO JaBiieHus. HakoHelr, pa3mepsl 3Be31
(10 000 kM) JOCTATOYHBI TS CO3AHUS HYKHO#M TIOTHOCTH. Bee mpekpacHo ¢Xounocs!
KoneuHo e, TemnepaTypa OeJibIX KapJIHKOB, HAOIIOAaeMbIX B TEJIECKOIbI, HE pPaBHA
abcomorHOMY HyIH0. CITyTHHK

Cupuyca Harpet 10 10 TeIcsd rpagycoB. Ho 4To 3HaUNT TemioBast SHEPTHS,
COOTBETCTBYIOIIAs 3TON TEMIIEpaType, 0 CPAaBHEHUIO ¢ 3HEpruel BeipoxkaeHus? Kams B
Mope... [ToaTomy Oenble KapIuKN XOPOIIO OMUCHIBAIOTCS yPaBHEHUSAMH, BHIBEICHHBIMH IS
a0COJTIOTHO XOJIOHOTO BELIECTBA.

W eme onuH oueHb BaxKHbIN BbIBOJ caenail Yanapacekap. J[eno B TOM, 4TO 1aBiIeHUE
BBIPOKICHHOTO I'a3a U3 MPOTOHOB U 3JIEKTPOHOB TOKE HE MOXKET PAcTH Oe3rpaHUYHO.
HaCTyHI/IT MOMCHT, KOI'Jia 1 OHO HC CMOXKCT IMPOTUBOCTOATH CUJIC TAKECTU. IIJ'I}I 9TOI'0 HYXKHO,
YTOOBI TSXKECTh MPEBBICHIIA HEKOTOPBIN Ipeest. A JUis 3TOr0, B CBOIO O4epeb, HY)KHO,
4T00BI Macca 3Be3/1bl ObUIa 00JIbIIE HEKOTOPOTo KPUTHYECKOTO 3HAUSHHUSI — BeJlb MIMEHHO
Macca 3Be3/Ibl ¥ CO3/1aeT TSHKEeCTh. BBIBOJI: JOIKHA CYILIECTBOBATH Mpe/iebHas Macca 6esoro
KapJIiKa.

Yannpacekap paccuuTali BEIUYUHY 3TOH npeaensHoil Macchl. OHa oka3anach paBHoOi 1,4
Maccel CoJHIIa B TOM citydae, eciy Oeblil KapJIuK coCTOMT 3 renus. Pabora Yanapacekapa
IIPOM3BENa OrPOMHOE, BIIeYaTIIEHHe— OHA OOBSCHAJA CYIIECTBOBaHNE HaOII01aeMOro
KJIacca 3Be3/l, OHa OTIpeJIeNIsia STHM 3Be3/1aM MecTo B o0mieM psay. M3 pabots
Yanzpacekapa ciie0Bajo, 4yTo Oerble KapJIuKH — 3TO 3BE3/bI MOCIe HCUEPIIaHNs
HMCTOYHMKOB dHEPrHUH (TIpaBaa, HUKTO B TO BpeMs HE 3HAJI, YTO 3TO 32 UCTOUHHUKH). benbie
KapJIMKN — KOHCYHAasA CTaJus )KU3HU 3BE3/1. Bceex 3B€3[] — K TaKOMY BbIBO1Y MPUIIIHA
actpodusuku. Kazanocs Obl, 371€Ch BO3HUKAET NPOTUBOpeure. benblii kapiuk He MOXKET ObITh
6onee maccuseH, yeM 1,4 maccol Connna. Ho Benp u B 20-¢ 1016l aCTPOHOMBI 3HAJIH, YTO €CTh
ropaszio 00jee MacCUBHBIE 3BE3/IbI.

3BE31bl: KAPJIMKU 11 TUT AHTBI

Hecsath, nBaanare Macc ConHna. ['murantel u cBepXrurantel. Uto gaenats ¢ HUMU? OHHU-TO,
BHIMMO, HE CMOTYT CTaTh OEIBIMU KapIuKaMu? ACTPOHOMBI CUHTAH, 9TO cMoryT! Hugero
He 3Hast 00 UCTOYHUKAX 3BE3THON SHEPTUH, OHU BCE XK€ BBIIBUTAJIN THIIOTE3BI O TOM, KaK
3BE3/1bl HBOJIIOLIMOHUPYIOT. Korja Bellula u3 nevatu craths YaHapacekapa, HOMyJISIpHOM
6puTa TunoTe3a (OmuO0YHAs ), YTO BCE 3BE3/IBI POXKIAIOTCS FOTYyOBIMHI IHTaHTaMHU OOJBIION
Maccbl. [TocTeneHHO OHM OCTBIBAIOT, SIPKOCTh UX YMEHBINIAETCSI, OHU CTAHOBATCS KPACHBIMU



KapJvKaMHu, a ToToM. .. A otom OenpiMu. Ho Macca kpacHoTo kapiuka (1 TeM 6osee 6eoro)
3HAYUTEIHHO MEHBIIIE MAaCCHI TOTyOoro ruranta. OTciofa ObII clesiaH BEIBO:
9BOJTIOLHOHHPYS, 3BE€3/bI BCE BPEMsI TEPSIIOT CBOIO MacCy B KOCMHYECKOE ITPOCTPAHCTBO. B
KOHIIE KM3HEHHOT'0 MyTH JIt00ast 3B€3/1a OTEPsIeT POBHO CTOJIBKO BELIECTBA, CKOJIBKO HYXKHO,
4TOOBI HUYTO YK€ HE MOMEIIA0 el IPEeBPaTUTHCS B OEIIBbII KapiIHK.

Tak, kazaock Obl, HAOMIOATENBHBIN (DaKT (CYIIECTBOBAHUE 3BE3/] Pa3HBIX Macc) ObLI
COCTBIKOBAaH C UHTEpIpeTaueil (38e3/pl TEPSIOT BELIECTBO) U C TECOPETUUECKUMU
ucciae0BaHuAMH (TIpeenbHast Macca Oenoro kapivka). Hyxaanucs i npu sToMm
acTpo(M3MKHU B 3Be3/1aX, KOTOPBIX HUKTO HUKOTJa He BUAEN?

Teneps, pa3oOpaBIINCh B TOM, KaKyO POJIb CBITpaN OeJIble KapiIMKH, BEpHEMCS K
HEHUTPOHHBIM 3BE3AAM.

CHoBa cenaeM OTCTyIUIeHHE B mponnioe — B XIX Bek. B Bek TopkecTBa HBIOTOHOBOI
Teopun TAroTeHus. [lomanTe, kak JleBepre «Ha KOHUMKE Tiepay oTKpsuT Henryn? HyxHo 1
ObUTO OOJIee Ha/IeXKHOE TOKA3aTEINbCTBO HEIOTOHOBOH Teopun? OnHako. .. /IBikeHne IaHeT
BCE € UyTh-4yTh OTJIMYAIOCH OT PACCUUTAHHOTO MO 3aKoHaM HeroroHa n Kemepa.
Oco0eHHO BBI3BIBAIOLINM ObLIO MoBegeHne Mepkypusi. [TonoxeHue ero nepuresus
(6mmxkaitmeit k CONHILY TOYKH OPOUTHI) OTKIOHSJIOCH OT BBIYHMCIICHHOTO Ha 43 yriIoBbIE
CEeKyH/IbI B cTOJIeTHE. J{enanuch, KOHEYHO, MONBITKH 00BICHUTH 3TOT (heHoMeH. [TosiBunock
MHOYKECTBO THIIOTE3, U3 KOTOPBIX 0 HAC JOLUIN €IUHHIIBL, ]a ¥ TO IS TOTO JIUIIb, YTOOBI
YKpacuTh KYHCTKaMepy Hay4HBIX OLIHOOK.

CHauana yueHsle BBOAMIN B CONHEYHYIO CUCTEMY HEBUMMbIE MAcChl, OTKJIOHSBIIINE
IUTAaHETH ¢ UX KypcoB. Ho 3To He momorino. U torna Oblin clienanbl OTYassHHBIE TTOTBITKA
CIIacTH 3aKOH TATOTeHUs HpI0TOHA, MOIepHI3UPYS ero ¢popmyiry. Tak uTo Korga DWHIITEHH
CO3/1aJT YaCTHYIO TEOPHIO OTHOCHTEIHHOCTHU M 3aHSJICS TEOPUEH TATOTEHHSI, 3TO HE OBLIO
NIPUXOTHIO reHns. Bompoc Haspern.

Co Bpemer HproToHa (hU3MKH 3HANH, YTO BEC TeJa MPOIIOPIOHAIEH €ro Macce. 3HAIH, YTO
CYILIECTBYIOT J]Ba THUIIA MAacChl — TATOTEIOIAs U HHepTHadA. Tsrorerorias Mmacca — 3TO Macca,
KOTOPYIO HY’KHO IO/ICTaBUTh B 3aKOH BCEMUPHOTO TATOTEHUS, YTOOBI paCCUUTATh CUILY
TsxecTu. HepTHas Macca — 3TO Macca, KOTOPYIO HY>KHO ITOJICTABUTh BO BTOPOH 3aKOH
HeroToHa, YTOOBI pacCUYUTATh YCKOPEHHUE JIBIKCHHSI TEJIA O ICHCTBUEM CHITbl. DU3UKU
3HAJIM, YTO 3TH MacChl YUCICHHO PaBHBI APYT IpYTy. DUHINTEIH cAeal mar, KOTOphIi HaMm
ceifuac MOXKeT MoKa3aThCsl MajeHbKUM. Ho OH mpou3Bes mepeBopoT B yMax.

[omHauTe, uTo ckazan H. ApMCTpOHT, CTYIHB Ha TOBEPXHOCTH JIYHBI? «OTO HEOONBIIOH mar
JUTS YeJIoBeKa, HO OOJIBIIION IIar JuIsi BCEro 4eloBEe4ecTBa». BOT 3TH-TO «MasleHbKHe) IIary,
npeoOpa3yIomne MUp, CAeaTh TpyAHEe BCero. DWHINTEHH OBbUT IIEPBBIM, KTO TBEP/O CKA3a:
TATOTEIONIAs U MHEPTHAsI MACCHI HE POCTO YUCIIEHHO PaBHBI, OHM — OJHO ¥ TO e. Y 3T0
YTBEp>K/IeHHE, HA3BaHHOE TIPHHIMIIOM 3KBHBAJIEHTHOCTH, TIOCIYXKMJIO OTIOPOH JUIS CO3/1aHMs
caMoli COBEpIICHHO! (hnu3ndeckoil Teopun XX B. — 00IIeH TEOPUH OTHOCHTEIEHOCTH.

YCIIEILIHOE ITPUMEHEHHWE TEOPMU OTHOCUTEJIBHOCTHN

DOWHIITEHH JoKa3al, 4To nepurenuii Mepkypust 10JDKEH MepeMeIiaTbcs MMEHHO Ha 43
YTJIOBBIE CEKYH/IBI B cTojieTHe. Kpome Toro, n3 oO1eit Teopui OTHOCHTENBHOCTH CIIEI0BAIIO,
YTO JIyd CBETa, KOTOPBIH MPEXE CUUTAIICS JIBIXKYLIMMCS TOJBKO MPSIMOJIMHEIHO (B ITyCTOTE),
JIOJDKEH OTKJIOHSITBCSL OT CBOEH MPSMOH TPaeKTOPHH B NOJIE TsKeCTH. Benb GoToH, KBaHT
CBETa, — MaTepHajbHas YacTHIA, OH TAKXKE JOJDKEH OBITh ITOJYNHEH 3aKOHY TATOTECHUSL.

Huxkro He 3HamN, yeMy paBHa Macca (hOTOHA. DHHIITEHH HaMIelN, 9TO ()OTOH CYIIECTBYET
TOJIBKO B JIBIDKEHUH, OH HE MOYKET CTOATH Ha MECTe, IIOTOMY 4TO €r0 Macca IOKOs paBHa
HYJII0. A U3 TIPUHIINIIA SKBUBAJICHTHOCTH CJIEIOBAJIO, YTO M SHEPTH TeNla SKBUBAJICHTHA
BITOJTHE OTIPE/ICTICHHONW Macce — BCIIOMHHTE 3HAMEHUTYI0 ¢popmyiny E=MC
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! Y 3Ha4MT, Ty4 CBETa JIOJKEH, KaKk OOBIKHOBEHHBIH KaAMEHb, ABUIAThCS B TIOJIE TSHKECTH
10 KPUBOH JINHUH, KOTOPYIO MOKHO PACCUUTATh. DTO CIEACTBUE U3 TEOPUH TSATOTECHUS B



OTJIIMYHE OT MEPBOTO MPEICTOSIIO EIIE AO0Ka3aTh HA OMbITE. [ TPEThE CIEACTBHUE TOXE.
3aKIF0Yaoch TPETHE CIEACTBHE BOT B 4eM. Eciii mogOpocuTh BBEpX KaMEHb, TO OH
OyIeT IeTeTh Bce MEIVICHHEE, €T0 KHHETHUYECKast SHEpTus OyIeT pacxoJ0BaThCs Ha
IIPEOI0JICHHE CHIIBI TATOTEHUS. B KOHIEe KOHIIOB OHAa UCTPATUTCS BCs, KAMEHb Ha
MIHOBEHHME OCTAaHOBUTCS U HAYHET MaJaTh.

Jlyd cBera, myIIeHHBIH BBEpX, IPOTHUB OIS TSHXKECTH, TOKE JIOJDKEH Pa3opBaTh ITyThI
TATOTEHHS, TOKE JJOJDKEH, YIAJISSICh OT TATOTEIOIIEro Tela, TePSATh CBOIO SHepruto. Ho
TOPMO3HTH JBIDKCHHIE (POTOH HE MOXKET — BEJIb CKOPOCTh CBETa €CTh BEJIMYMHA
nocrossHHas. DOTOH B OTIMYHE OT KaMHS TePSST SHEPTHIO HHAYES — OH «KPaCHEeT».
CornacHo TeopHur KBaHTOB (TOXXe CO3MaHHO# DiHmTeHOM B 1905 1.), 3Heprus hoTtoHa
MPONOPIMOHANBHA €r0 YacToTe. MeHbIle SHepTusl — MeHbIIe yacTora. Yactora hoToHa
— 9TO ero IBeT. 3HAYUT, LIBET JIy4a cBeTa MeHseTcs. U3 romy0oro Jiyd CTaHOBHTCS
KpacHBIM, IPMYEM TeM HHTECHCHUBHEE, YeM 00JIee CHIIBHOE MOJIe TSHKECTH eMy
MIPUXOJUTCS TPEOJI0eBaTh. DTOT AP PEKT Ha3bIBACTCS

TpaBUTAIIMOHHBIM KPAaCHBIM CMCHICHUEM.

B 1919 r. DamuHrToH, HaOJIOAasE COTHEYHOE 3aTMEHHUE, OOHAPYKHUIT, UTO 3BE3]IbI OKOJIO
3aTeMHEHHOTO JIYHOU Kpast COTHEYHOTO AUCKA CMECTHIINCH CO CBOMX MECT. ITO 03HAYAIIO,
YTO JIy4 CBETA OT JAJCKOM 3BE3/Ibl, MPOXOS MO MyTH K 3emiie psaoM ¢ CONHIIEM, OTKIOHSICS
OT MPSIMOJIMHEHHOM TpaekTopuu. 3MepeHHbIH 3D PEKT CMEIIEHNS TPAKTHIECKH TOUHO
COBITAJI C TIPEICKA3aHHBIM.

KPACHOE CMEIIEHUE
B CIIEKTPAX KOCMHWYECKHNX OB BEKTOB

A 1IATh JIET CITYCTSI TOT )K€ DJIMHITOH OOBSBUII O TOM, YTO CIIEKTPAJIbHbIC JIMHUU 3JIEMEHTOB
B CIEKTpax OesbIX KapJIMKOB OJDKHBI OBITH CMEIICHBI B KPACHYIO CTOPOHY. Beb Oerbie
KapJIMKH — caMble KOMITAaKTHBIE U3 3Be31. [lone TshkecTr Ha MX MMOBEPXHOCTH B MUJUIMOH pa3
Ootblle, YeM Ha MMOBEPXHOCTH 3eMJIH. 3HAYNT, U KPACHOE CMEIIEHHE CBETa, UCITYIIEHHOTO
OeJbIM KapJIMKOM, JIOJDKHO OBITH CaMbIM OOJIBIIUM M3 BO3MOSKHBIX. DJIMHITOH BBIYHMCIIII, HA
CKOJIbKO MIMEHHO JIOJDKHBI CMEIIAThCs B KPACHYIO CTOPOHY CIIEKTpallbHbIC IMHUK. B ToM ke
1924 r. Agame HaOOqaI CIIEKTPHI Oeoro Kapiuka Cupuyc-B u 00HapyKuI peacka3aHHOE
KpacHOe CMEIeHne — MMEHHO TaKoe, KaKoe CIIEI0BAJIO U3 TEOPHH.

Pasmep Genoro kapyinka —10 THICSY KHJIOMETPOB, U B HEM YK€ NPOSBISIIOTCS 3B PEKThI
o0eit Teopuu oTHOCHTENEHOCTH. OKa3bIBaeTCsl, 0€3 HUX HEJIb3si TOYHO PACCUUTATh HU
IIpeJebHyI0 Maccy 0eoro Kapirka, HU CMEIeHHe JIMHUH B ero crektpe. UTo e Toraa
TOBOPUTH O HEUTPOHHOM 3BE3/1€, pa3Mep KOTOPOH, €CJIM BEPUTH IIpecKa3aHusaM L{Bukky, emie
B COTHHM pa3 MeHblIe! Beb 1 mosie TSHKecTH Ha TTOBEPXHOCTH HEUTPOHHOM 3BE3/IbI TOKHO
OBITH B COTHH pa3 Ooibire. 3HaUUT, U 3)(HEeKTH 0011l TEOPUH OTHOCUTEIHHOCTH JOJDKHBI
UTpaTh BeChMa CYLIECTBEHHYIO, @ MOXKET, ¥ BOBCE ONPEEIIAIONIYIO POJIb.

IMocmoTpuMm, Tak Jm 310. YeM OJike CKOPOCTh ABHKEHUS Tella K CKOPOCTH CBETA, TEM
6oubie BIUSHUE 3P PEKTOB TEOPUH OTHOCUTENLHOCTH. Tak 1 371ech. XapakTepuCTUKON
BEJIMYMHBI OIS TSHKECTH MOJKET CIIY’KHTh BTOpasi KOCMUYECKast CKOPOCTh (CKOPOCTh
yGeranus). Yem Gosbllie cuila TSHKECTH, TEM OOJIBIIYIO CKOPOCTD J0JDKHO UMETh TEJI0, YTOOBI
ynereTh B KocMoc. YToOB! HaBcer/1a IOKUHYTh 3eMITI0, HY»KHO pa3orHatbes a0 11 xm/c.
Uto065! yneTeTh ¢ moBepxHocTH COJHIIA, HY)KHO pa3BUTh CKOPOcTh 600 km/c. UToObI
pa3opBaTh ITyTHI TSHKECTH OEIIOTO Kapirka, Hy>KHa CKOPOCTh 5 Thicsad kM/c. Bee Gomnbime
Oonpire! 3aMeThTe, yTO B OestoM Kapimke 3¢ (HeKThl 00IIel TEOPUU OTHOCUTEIHLHOCTH yiKe
OIIyTUMBI. A 9TOOBI TOKUHYTH HEHTPOHHYIO 3BE3.ly, HYXKHO pa3orHaThes 10 ckopoctu 100
ThICAY KM/c. Beero BTpoe MeHbIe ckopocTu cseta. Ecim Ob1 pa3mep HEWTPOHHOH 3BE3/IbI



OBLJT BTPOE MEHBIIIE, TO CKOPOCTh yOEraHwusl ¢ €€ IOBEPXHOCTH CPABHSIACH OBl CO CKOPOCTHIO
cBeTa. YIIETETh C MOBEPXHOCTH HEUTPOHHOH 3BE3bI CTAIO OBI TPOCTO HEBO3MOXKHO. . .
Brpouewm, nocnenHee paccyxieHHE HE IMEET OTHOIICHNUS K HEHTPOHHBIM 3BE371aM.
HeiitpoHHast 3Be3/1a B IPUHIMIIE HE MOKET UMETh TAaKMX MAJICHBKHX Pa3MEpOB — I0O3HEE
MBI ellle BepHeMcst K aToMy. Ho camo paccyxaenue 6e3ynpeyHo U MPHUILUIO B FOJIOBY
anrnuiickomy ¢usuxy J[x. Muuemny eme B XVIII B. Criyctst HeckoibKo JieT nocie Muyera
0 TOM 3Ke Imucan U Beiukuii Jlaruac. KoHedHo, OHM ¥ OHSTHS HE MMEJIU O TEOPUU
OTHOCHTENBFHOCTH. DTO ObliIa ITPEKpacHas A0Ta/lka, KEMUYKHOE 3epHO B Kyde OIIMOOYHBIX
IIpeJCcTaBIeHU TOro BpeMeHu. Jlammac nucai, 4yTo eciii CBET paclpoCcTpaHsaeTcs He
06ecKOHEeYHO OBICTPO, TO MOXKET HalTHCH HEOECHOE TeJI0, C MOBEPXHOCTH KOTOPOTO CBET HE
CMOXET yJIETETh, IOTOMY YTO CKOPOCTh yOeTaHMs OKakeTcs O0IbIle CBETOBOM. Takoe Teno
HEBO3MOXHO 00HAPYKUTh, IOTOMY YTO OHO B IPHHIIUIIE HUYETO HE U3IyJaeT.

TakuMu Tenamu sIBISIOTCS, HAIIPHMED, THIIOTETHIECKUE «aCKUE 3Be3abI». Pazmeps! y HUX
JOJDKHBI OBITH MEHBIIIE pa3MEPOB aTOMa, M 3TO IIPH Macce, paBHOU conHeuHo#! Ecmu Obr
TaKHe 3B€37[bl MOTJIN CYLIECTBOBATh, TO CKOPOCTH yOETaHMUS C X MMOBEPXHOCTH IPEBBIIIATA
ObI CKOPOCTB CBETa B MUJUTMOHBI pa3. Ho ieno-To B TOM, YTO «aJICKHe 3Be3/1bI», COTJIACHO
061].[6ﬁ TCOPUHN OTHOCUTEIIBHOCTH, HC MOTYT B MPUHIUIIC CYIICCTBOBATH KaK CTaOUIbHEIC
00bekThl. OHAKO 00 3TOM TOXKE HEMHOT'O MO3XKE. . .

DHHINTEHH 3aBepIIni pa3paboTKy cBoei Teopun rpaButannu B 1916 r. OH co3nain Takue
YpaBHCHUA noJieit TAXKCCTU, KOTOPBIC CBOJAUIIUCH K O6bI‘-IHOMy HBIOTOHOBOMY 3aKOHY
BCEMHUPHOTO TATOTEHUs, €ClIX HoJst ¢1abbl. Ho uTo 3HAaunT cnalbl MM CHIIBHBI? DTO JIUIIb
CJIOBA, @ YTOOBI MPUAATH UM (PU3NIECKUH CMBICT, HY>KHO OITHCATh NX KAaKUM-TO YHCIIOM.
CkakeM, TaK: €CI MoJIe TSHKECTH OOJIbIIe HEKOTOPOTO «HKC», TO OHO CUYUTACTCS CHIIBHBIM, a
€CIIM MEHbIIIEe — TO c1a0bIM. TakuM MpoOHBIM KaMHEM JUIS TEOPUH TSATOTEHUS U cTasa
npo0JiemMa NoJs TATOTEHUS 3BE3/IBI.

B 1916 r. Hemernkuit actpornom K. IIIBapuimisa, IpouuTaB TOJIBKO YTO
ory0JIMKOBaHHYIO paboTy DHHINITEHHA, pelInI Tak Npeodpa3oBaTh ypaBHEHUs! 00IIeit
TEOPHUU OTHOCUTEIBHOCTH, YTOOBI C MX OMOIIBIO MOXKHO OBLJIO ONHCATh
IPABUTAIIMOHHOE TI0JI€ 3BE3BL, T. €. I0JIE TSHKECTH BHE HEKOTOPOTo ChepuuecKoro Tena.
JIumpb ObI TOJBKO 3TO TEJO He Bpamaioch. [1IBapumib/ moay4un BEIpaXKeHUe ISl TOU
KPUTHYECKOH BETHYNHBI, BOJIH3H KOTOPOH MOJIE TSHKECTH MOYKHO Ha3BaTh
cBepXCHIIBHBIM. CiTydaifHO MaTeMaTHYeCKOe BRIPAKEHUE ITOM BEJIMUMHBI 0Ka3ajoch B
TOYHOCTH TaKUM, Kakoe rmoiry4ni Jlammac amst pajgiyca cBOeH THIOTeTHIECKOM
HEBUJMMOM 3Be371b1. 1 Tora BEIICHUIIACH CTpaHHAs Bellb. B ypaBHEHUH OKa3anach, Kak
TOBOPSIT MaTEMaTHKH,

CHHTYJIIPHOCTh

, TO €CTh 00J1aCTh, B KOTOPOM TIOJIE TSHKECTH oOpamaercs B 0eCKOHEYHOCTb. B 0ObraHOM
HBIOTOHOBOH (hopMyJie 3aKOHa BCEMUPHOTO TATOTEHHSI TOXKE €CTh CUHTYJIIPHOCTh. Eciu
paccTosiHUEe MEXAY IBYMsI T€IaMU PaBHO HYJIO, TO ¥ B HBIOTOHOBOW TEOPHH CHJIa
MIPUTSDKEHUS TaKUX TN APYT K APYTy paBHa OeckoHedyHOCTH. Ho 3Ta CHHTYIsSpHOCTH
HUKOMY HE MeIllaeT — B IPHPOJIE He MOXKET PeaTn30BaThCs CIydail, KOrjia pacCTOsIHUE
MeX]y TelaMH TOYHO paBHO Hyiro! A IlIBaprimmibs B paMkax o01eil Teopun
OTHOCHUTEJFHOCTH HAIIEN, YTO CHJIA TSDKECTH CTAHOBHUTCSA OECKOHEUHO OOJIBIION MpH
KOHEYHOM, HE PaBHOM HYJIO PACCTOSIHHU.

Cdepa LIBapummnbaa

JloCTaToOuHO CKaTh 3BE3Y 10 HEKOTOPOTO KPUTHUECKOTO pa3Mepa, U CUa TSHKECTH Ha
TTOBEPXHOCTH TaKOH 3BE3/IbI CTAHET OECKOHEUHO OOJBIION. DTOT KPUTHIECKUHN panycC u
ObUT Ha3BaH

IPaBUTAIIMOHHBIM PaguycoM, WK paguycom LIBapummmisaa.

I'paBUTAIMOHHBIN pagnyc — Ta IPaHUIA, C IPUOIMKEHNEM K KOTOpOoi 3¢ dekTsr oOmien
TEOPUH OTHOCHTEIBHOCTH HEOTPAHUIEHHO HApacTaroT.



ITepemennoit BenmmuuHoM B hopmyre paauyca [lIBapummibaa SBiIsSeTCsS TOIBKO Macca
3Be31bl. UeM Oosbliie Macca 3Be371bl, TeM OOJIbIIe € TPaBUTAlMOHHBIN pagnyc.
I'paBuranmonnsiii paguyc ConHIa paBeH 3 KM. 3allOMHATE 3Ty MUPPY — JOCTATOYHO 3HATH
Maccy 3Be3/Ibl, BRIpaXEeHHYI0 B Maccax CoJHIa, U MBI, YMHOKHB Maccy Ha TpH, MOIYYUM
BEJIMYMHY IPaBUTALMOHHOTO Pajnyca 3Be3/bl B KujIoMeTpax. Tak BOT, €CIIM pajuyc 3Be3/bI
HEHAMHOTO0 0OJIbIIIE TPaBUTAIIOHHOTO, TO TOJIE TSHKECTH cBepXcHiIbHO. Panuyc ConHia
Goubine rpaBuTaiiioHHOro B 200 THICAY pa3, ¥ 3 QeKThl 001Iel TEOPHH OTHOCUTEIBHOCTH
OuYeHb MaJIbl, oJe TshkecTH COJHIIA XOPOILO ONUCHIBACTCS HHIOTOHOBOM Teopuer (3¢ GeKTh
MaJlbl, HO BCE K€ U3MEPHMBI — BEIb U3MEPEHO )K€ OTKJIOHEHHE JTyda CBETa B MOJIE TATOTCHUS
Comuma!). A paguyc HeHTpoHHOHU 3Be3bI Bcero 10 kM — B 2—3 paza OoibIre
rpaBuTannorHoro. Cria TSDKECTH OYeHb BeJHKa, 6e3 00IIel Teopiur OTHOCHTEIIFHOCTH HEe
00OUTHCE.

Teneps cTaHOBHUTCS SCHO, TOYEMY HE MOTYT CYIIECTBOBATh «aJACKUeE 3Be31b». Eciu nx
pa3Mepbl MEHbIIIE Pa3MEPOB aTOMa, TO OHH MOJABHO MEHBIIIE TPABUTALIOHHOTO paanyca
U CUJIa TSOHKECTH B TAKUX 3BE3/1aX JA0JDKHA ObITh OeckoHeuHo Ooinbinoi. Ho 3Be3ny
yIEep>KUBAcT B pABHOBECHH I'a30BO€ JaBJICHUE. 3HAUUT, U Ta30BOE JABICHUE JOJIKHO
OBbITh OECKOHEYHO BEJIMKO, YTOOBI YPAaBHOBECUTD TsDKECTh. UTOOBI JaBiieHHe ObLIO
0OeCKOHEUHbBIM, Hy)KHa OECKOHEUHO OOJIbILasl INIOTHOCTH BelecTBa. Ho mioTHoCTh
OecKOHeYHa, eCJIM TeJIO CXKATO B TOUKY. A 3TO HEBO3MOXHO. 11 moToMy ra3 B Halue
3B€3/Ic UMEET BIIOJHE KOHEUHYIO MIOTHOCTh. Beraucnum ee. Coxkmem ConHie 10
pa3sMepoB €ro rpaBUTALMOHHOTO panuyca — 3 kM. Pasnenum maccy ConHia, paBHYyIo 2 X
10

33

T, Ha 00beM IIapa pagnycoM 3 KM M IOJIyYHM, YTO IUIOTHOCTh TAKOTO IIapa pasHa 2 x 10
16

r/cM

3

. KoneuHo, 310 ouen» MHOro — 20 Muipx 1/cM

3

. Ho Benp He OeckoHedHO MHOTO! A cHia TSKECTH Ha TIOBEPXHOCTH TaKOW 3BE3/IBI
HMEHHO OecKoHedYHa. [l 3HauNT, HUKaKoe ra30BO¢ JIaBICHUE B IIPUHITUIIE HE YACPKUT B
PaBHOBECHH 3BE311y, palyc KOTOpoi paBeH paxuycy llIBapummusaa. Cuna TsokecTH
HayHET pacropspKaThesi 0eCKOHTPONILHO. 1 BelecTBo 3BE3/1bI IO/ ACHCTBUEM TSXKECTH
HayHeT 11a1aTh. .. NajaTh... MajaTh...

Bonpmmii mHTEpEC K 3TOH 3a7a9e MpOoSIBISUN (DU3UKH, HO U UX B ACTPOHOMHUH OOJIBIIE
HHTEepecOoBaa BakHAsI, HO YHCTO (pr3mdeckas mpodieMa HCTOYHHUKOB 3BE3IHOM SHEPTHH.
OfuH U3 THOHEPOB TAKUX UCCIICIOBAHUN — 3aMedaTesbHbIi coBeTckuil Gusuk JI. 1.
Jlangay. Ero neGomnbime 3aMeTKi 00 NCTOYHUKAX SHEPTHUHU 3Be3]] M0ICHCTBOBAIM Ha
¢Gu3nKkoB cusbHee, yeM 3¢ deKTHBIC Mpeacka3anus acTpoHoMa LBukku. FIMeHHO cTaThu
Jlanmay Obutn cTUMYJIOM, OOy auBIIMM P. OmnmneHreiiMepa U ero COTpYAHUKOB OOPATUTHCS K
HCCIIEIOBAHUIO CTPOCHHSI HEUTPOHHBIX 3BE3I.

[epBas 3ameTka Jlannay nosBminacek B 1932 r. — eme 10 cooOmIeHnst 00 OTKPBITHA
HelTpoHa. HazsiBanacs oHa «K teopun 3Be3». Jlanaay nmoctaBui Bompoc: Kakoi MOxKeT
OBITh Macca 3Be3JIbI, COCTOSIICH U3 BRIPOXKICHHOTO (pepmu-raza? YaHapacekap MOCTaBUI TOT
e BOIIPOC PaHBIIIEC U OTBETWII HA HEro (Cyns 1o Bcemy, Jlanmay He 3HaI o pabote
WHAHCKOTO YYEHOTO, TOCKOIBKY HU CIIOBOM O HEH HEe OOMOJIBIIICS, — IPUMEP OTCYTCTBHS
KOHTaKTOB MeX1y puznkamu u actpopusukamu). Ho Jlangay nomen gansmre. B 1937 1. on
BHOBB 00paTwiica K TEOPHUH 3Be3]l, OIyOJIUKOBAB cTaThio «O0 MCTOYHMKAX 3BE3THON
sHeprun». HeHTpoHs! yxe ObLIM U3BECTHBI. HEWTPOHHBIH ra3 MOKHO CKAaTh 3HAYUTEIHHO
cuJIbHEe, 9YeM ra3 U3 MPOTOHOB U 3JIEKTPOHOB, Be/Ib HEUTPOHBI HE 3apsKEHBI, MKy HUMU HE
JENCTBYIOT CHJIBI DJIEKTPUYECKOTO OTTAJIKHWBaHUs. ECcTecTBeHHO, ObIIT TIOCTaBJICH BOMIPOC: a
eciu?..



A ecn 3Be371a COCTOUT U3 HEUTPOHOB? A €CJIM BO BCEX 3Be37aX €CTh HEUTPOHHEIE siapa? A
€CITH 3TH HEHTPOHHBIC SApa U ABISFOTCS UCTOYHUKAMH 3Be3THOM sHeprun? Takue BOIIPOCH!
noctasui JIannay B cBOeH cTaTbe.

Ha niepBbIit B3 BOITPOCOB OTBETHIIM aMepHuKaHckue Gpusnku Onnenrelivep u Boskos uepes
T'OJl IOCJIE TOTO, KaK IPOYMTAIIN CTaThIO COBETCKOI0 yueHoro. MurepecHo, uto Onmnenreiimep
¢ BoskoBbIM ToXe He oOpaTniv BHUMaHus Ha paboty baane n L{Bukku! OnneHreiimep u
BoJikoB nepBBIME PEIINIIN 3a]1auy O TOM, KaK MOKET BBITJISIETh HEUTPOHHAs 3B€3/1a, KaKoBa
ee CTpyKTypa. 1 momoria uM B 3TOM 00111ast TEOpHsE OTHOCUTENLHOCTH. JlomycTHM, cKa3aiu
OHH, YTO 3B€3/1a LIETTUKOM COCTOUT U3 HEUTPOHOB. B HENTPOHHOM rase CyIecTBYyeT JaBICHUE
BEIPOKICHUS, KOTOPOE B MIPHHIUIE CIOCOOHO YPaBHOBECHUTD MOJIC TSHKECTH. Y paBHOBECHUTH B
mo60# Touke 3Be3nsl. Ho ueMy paBHA cHjia TSOKECTH B JIF000i Touke 3Be31p1? UTOOB
paccuurats 310, OnmenreiiMep 1 BoiakoB mpruMeHIIN 00ITyI0 TEOPHIO OTHOCHTENFHOCTH. U
YpaBHOBECWIIH TSDKECTh JaBIEHHUEM BBIPOXKICHHOTO HEUTpOHHOTO ra3a. He mpocroro rasa, a
uaeagpbHOT0. Bripoduem, B pu3uKe HMEHHO HICATBHBIHN ra3 M ABISETCS CAMBIM ITPOCTHIM IS
pacueToB. B mmeansHOM rasze 9acTHIBI JPYT C PYTOM HE B3aUMOICHUCTBYIOT, H 3TO
CYIIIECTBEHHO YTNPOIIAeT BHIYUCICHUS.

Bcerna nu 1aBieHus UeaabHOrO BEIPOXKASHHOTO HEUTPOHHOTO ra3a 0CTaTOYHO JUIA TOTO,
4TOOBI MOICPKATH paBHOBecHe 3Be3bI? Het, oTBeTiin OnmenreiiMep U Boikos, He MOXKeET
CyIIECTBOBATh HEHTPOHHASI 3Be3/1a ¢ Maccoi OobIiei, uem 0,7 maccel CotHIa. ITO MEHbIIIE
IIpeebHON Macchl 6eoro kapiuka. BrnpodeM, 3Ta CTpaHHOCTh HE 3aHHTEepecoBaa
OnnexreiiMepa ¢ BomkoBbIM, Kak HE MHTEPECOBAIIU UX M CaMH Oellble KapJIuKu —
actpousmdeckue mpobaeMbl ObUTH UM Uy abl. Kak ObI TO HE ObLTO, B 1938 1. prsukn
TEOPETHUYECKH JOKA3aJIH: [1a, HSUTPOHHBIE 3BE3/IbI MOTYT CYIIECTBOBATH.

[IpaBna, camu OnmenreiiMep 1 BokoB He 0YCHP HANIESIIACH, YTO MX TEOPETHUECKIE PACUETHI
KOT1a-HUOYAb PeaIn3yloTCs B ACTPOHOMHYECKUX OTKPHITUSAX. OHH THCaH:
«[IpencraBnseTcs HEMPaBAOTIOJOOHEIM, YTOOBI CTATHICCKHE HEUTPOHHEIC SIpa UTPaTi
OOJIBILIYIO POJIb B 3BE3IHOM 3BOIIOIMNY. BaskHOCTH MPOOIEeMBI ObliIa TAKMM 00pa3oM CHSTa, U
cama 3a/1a4a crajia BHIIIISAETh He Oonee yeM ¢pu3ndeckum pedycom. Ho pedyc atot He Obln
€elle pelleH OKOHYaTeNbHO. UTO ke CIIy4uTCsl C HEMTPOHHOM 3BE3/1011, eciii Macca ee
oKaxkeTcst 6onbie HaiaenHoro npesena 0,7 maccer Connia? «3Be3za 0yaeT 0eCKOHEUHO
CXXUMATHCSI», — ckazanu Onmnenreiimep u BosikoB, TOBTOPHB CIOBO B CIOBO BBIBOJI,
cnenanubiil panee Jlanmay. Ho uto cTout 3a aTmMu cinoBamu?

3a 3THMH CIIOBaMU CTOSUIO MpeNicKa3aHue YepHBIX AbIp. O 3Be31ax, ¢ IMOBEPXHOCTH KOTOPHIX
HE MOXXET YJIEeTETh CBET, MUCalU B cBoe Bpems Muuenn u Jlamrac. Ho gu3uka yepHBIX TBIp
ropaszo Ooraue. U mpeske Bcero, uepHas Ibipa — OOBEKT HE TOJIEKO HEBHIUMEI, HO
NPUHLMIIHAIBLHO HECTAlMOHAPHBIN. BoT 310 BriepBhie ckazanu Onnenreiimep u Bonkos. A
HECKOJBbKO MecsIeB crycTs Ommenreiivep u CHaliiep BIIepBbIe ONICAIH, KaK JOJDKHA
BEITJIAZICTh YepHAsl JpIpa IS HAC, HAOTIOJATOIINX C 3€MITH, U JJISl THIIOTETHIECKOTO
KOCMOHAaBTA, T1aJJal0IIEro BMECTE C BEIIECTBOM 3BE3/IbI K ee IeHTpy. OKa3pIBaeTcs, JaJleKo He
BCE PaBHO — OTKYJIa CMOTPETH!

ECJIM JIETETb K YEPHOI JIBIPE, TO...

OJIHO U TO K€ SBJICHUE MOXKET MPOTEKATh MO-Pa3HOMY, €CIIH HAOIIOAATh €T0 U3 Pa3INIHBIX
(PU3NYECKUX CUCTEM OTCYETa, — TaK YTBEPIKIACT TEOPHS OTHOCUTEIHLHOCTH. BpeMsi, kKak BB
3HaeTe, COKpAIAeTCs, €CIIM JBUTAThCS CO CKOPOCTHIO, OJIM3KOM K ckopoctH cBeta. Ho ecom u
Bbl, © KOCMOHABT B PAKETC IBUKCTECH PABHOMEPHO U pr{MOJ’[HHGﬁHO, TO KaK y3HaTb, KTO U3
Bac UMEET CYOCBETOBYIO CKOPOCTh, a KTO uepenaimbpio? C Bameid TOYKH 3peHws, ObicTpee
JIETHT OH, a C €T0 TOYKH 3peHust — BbL. C BaIeil TOUkH 3peHus1, ObICTpee COCTAPUTHCS
JIOJDKHBI BRI, @ C €r0 TOYKHU 3peHus1 — oH. Kak 310 mposeputs?

Bam HYXHO OIIATH BCTPETUTHCA U CPABHUTH ITOKa3aHUA 4aCOB. Ho BCTPETUTHCA-TO BBI HE
MOXETe — BE€JIb U Bbl, U OH JIETUTE PABHOMEPHO U MPSIMOJIMHEIHO B Pa3HbIX HANPaBICHUSIX.



Yro6BI IMETH BO3MOXKHOCTH BCTPETHTHCSI, KTO-TO U3 Bac JOJDKEH Pa3BEPHYTHCS U IIOJIETETH B
o0OpaTHOM HarpaBieHHH. Ho TOT, KTO HAYHET pa3BOpadnBaTh CBOM KOpalIlb, Cpa3y UCTIBITACT
JeficTBUe yCKOpeHUs. ToT ke, KTO JIETUT NO-IPEKHEMY, HUKAKUX YCKOPEHUN HE UCHBITAET. A
YCKOPEHHUE, COTIaCHO MPUHITUITY SKBUBAJIEHTHOCTH, — TO K€ CaMOe€, YTO U M0JIe TSKECTH.
3HAYNUT, MOXKHO CUHTATh, YTO TOT, BTOPOI, KOCMOHABT BOBCE HE Pa3BOPAYUBAT 3BE30JET,
BKJIIOYas JBUraTelH, a IPOCTO OKa3aJiCs Ha BPeMs U I0JIe TSXKECTH KaKoro-To Tena. B moine
TSDKECTH — MBI Y)K€ TOBOPHIIM 00 3TOM — Yachl HIYT Me/JIEHHEE, JJayKe CBETOBbIE KoJieOaHuUs
COBEpIIAIOTCS C MeHbLIeH yacToTol. Y uem Oosibllie ycKopeHHe pu pa3Bopore (T. €. YeM
OoJIbIlIE MTOJIE TSKECTH), TeM OoJblie 3aMeJIeHne BpeMeHH. Korja Bbl CHOBa BCTPETUTECH C
KOCMOHABTOM, KOTOPBIH yJIETEN ¥ BEPHYIICS, OKAKETCS, ITO UMEHHO OH OCTaJICSI MOJIOABIM —
BE€ZIb IMEHHO €r0, a HE BaIllM Yachl TN MEUICHHEE. ..

Bepuemcs k uepHoii gpipe. [IpeacraBbTe, UTO 3B€3/1a Hauaja HEYIAEPKUMO CKUMATHCSI.
[Tponzomen, Kak TOBOPAT acCTPODU3UKH,

KaracTporIecKuii KoJuIaric,

1 BBl HAYaJIM TIaJaTh K [IEHTPY 3BE3]Ibl BMECTE C e BelecTBoM. Bee kpyrom nagaer
BMeCTe ¢ BaMH. BaMm NpocTo He 3a 4TO 3alleNUThCA B3MVIAI0M, NAaJaeT BeJlb BCE BEIIECTBO
3Be3abl! U mosryuaeTcs, 4To BbI COBEPIIEHHO HETIOABHKHBI OTHOCUTEIBHO TE€X YaCTHUI]
BEIIECTBa, KOTOPBIE JIETAT MOOJIN30CTH OT Bac U C KOTOPBIMH BBl MOJKETE CPABHUBATh
[IOKa3aHMs CBOMX YacOB U JUIMHY CBOMX JIMHEEK. Bl HEOABMKHBI IpYT OTHOCUTEIIBHO
Jpyra aaxe B MOMEHT nepeceuenus cepsl LlBapimmnbsaa. /s Bac npu nepeceueHnn
9TOH CTPAITHOM MOBEPXHOCTH HIYETO CTPAITHOTO He mpomsoiiner! Bel Oynere Bce
YCKOPATH CBOE TAJICHUE U 3a JOJIM CEKYHIbl — I10 BAIlIMM YacaM — OKa)XETeCh B LICHTPE
3BE3/Ibl BMECTE CO BCEM €€ BEIIECTBOM, KOTOPOE CBAJIUTCS BaM Ha TOJIOBY (XOTS 0 KaKoi
TOJIOBE MOKHO TOBOPHUTb, €CJIH INIOTHOCTh BELIECTBA B IIEHTPE 3BE3/bI OKAKETCS
OCCKOHEYHO OOJIBIIION).

A Tenepb B3IUITHEM Ha Ballle NaJIeHNUE C TOUKU 3PEHHS aCTPOHOMA, CIIEAAIIETO 3a KOJUIAIICOM
3BE3JIbI B TEJICCKOI. BOT OH BUAUT, KAK B MOMEHT, KOT/]a Fa30BOC JIABJIICHUE [IEPECTACT
YPaBHOBEIIMBATH TSHKECTh, 3B€3/1a BAPYT HAUMHAET OBICTPO YMEHBIIATHCS B pa3Mepax. 3a
royigaca oHa ckuMmaetcs (magaet) oT pazmepon ComHIIA 10 pajnyca HEUTPOHHOM 3BE3/IbI.
C)KaTI/Ie MMPOJAOJLKAETCA, U Bbl HAUMHACTE 3aME€YaTh CTPAHHOCTH. BwmecTto Toro ‘ITO6LI
YCKOPSATHCS, BEIb CHIIA TSDKECTH PACTeT, MajeHne 3amemiiock! [la, ¢ mpubimmKkeHneM K
ctepe LIBapummibpaa cruiaa TSHKECTH YCTpeMIsieTcs K 06CKOHEYHOCTH.

Ho Benp 1 BpeMst HaunHaeT Teub OeckoHewHO MeanieHHo! Ecim manaromas yactumna
CHUTHAJIM3HUPYET O CBOEM JIBIDKEHUH, €)KECEKYHTHO UCITyCKas 1o (GOTOHY (TI0 Yacam,
YCTaHOBIICHHBIM Ha YacCTHIIE), TO BHI YIABIHBaeTe STH (DOTOHBI OJMH Pa3 B CEKyHIY, OJMH Pa3
B JIBE CEKYH[IBI, OJIMH Pa3 B TPU CEKYHABI, B 4eThIpe... M mpu 3TOM 3HEpTHUs POTOHOB,
MIPEOI0JICBIINX BO3PACTAIOIIEE TI0JIE TSDKECTH, CTAHOBHUTCS BCE MEHBIIIC M MEHBIIIC,
MOWMaHHbBIC BAMU (POTOHBI OKA3bIBAIOTCS BCE «KpacHeey». Te POTOHBI, KOTOPhIC YACTHIIA
U3yt BOIU3U caMoii cdepsr LBapiiimibaa, OyayT OTJACICHBI IJIsI BaC APYT OT Apyra
MHTEPBalaMH B THICSYH, JIECATKH THICSY, MUJUIMOHBI JIeT. A nocieanuii GoToH, KOTOPbIN
YacTHLa UCITYCTUT, iepecekast chepy lIBapummibaa, 10iaeT 10 Bac 3a 0ECKOHEYHO JI0JIroe
BpeMmsi 1 OyIeT IMeTh OECKOHEYHO Maylo 3Hepruto. IHBIMU CIIOBaMH, BBI 3TOT (POTOH
HUKOT/Ia HE YBUJIHTE.

Uro ke momygmiock? 3Be3/ia Al Bac Kak Obl 3acThuia. [Iporiecchl, KOTophie BBl HAOIOAaeTe,
MIPOTEKAIOT BCE MEUICHHEE, TIOKA HE 3aCTHIBAIOT OKOHYATENIFHO. BripodeM, Bpsi 1u BB
BOOOIIIE CMOXKETE YTO-HHOY b HaOM0aaTh. Benb kKpacHoe cMeleHne cBeTa OyAeT Tak
BEJIMKO, YTO OOBIYHBIC BUIMMEIC CBETOBBIC BOJIHBI CTAHYT JJIMHHBIME PaTUOBOIHAMH U OyIIyT
CMEUIAaThCA BCE AAJIBIIC U AAJIBIIIC. Brr YBUAUTE, KaK 3B€3/1a, HAYAB CXKUMATHCA, IIOIIPOCTY
moracia... Bot kakue crpaHable MeTaMOpQ O35l IPOU3OUAYT CO 3BE3/I0H, €CIM B Hel HeUeM
OyeT MoAIep)KUBAaTh PABHOBECHE M €CITH HAYHETCS KaTacTPO(GUUECKUI KOJLIarc.

Tak yTBepxkmaeT obmast TCOPHUst OTHOCHTEIIEHOCTH. A CaMH 3TH 3BE3/bI MOy IFIIN
Ha3BaHHE
KOJUIAIICUPYIOLIUX.



BriocneacTsun MOSBUIIOCH €I OAHO Ha3BaHUE —

3aCTHIBILINE 3BE3/bI.

Ho ykopeHnnocs u cTano oOenpuHsITeIM 0oJiee 3ByIHOE U SKCTPaBaraHTHOE Ha3BaHUE
YepHBIE JIBIPHI.

YepHble JbIpBI, OTKYAA HU OJIMH JIyd CBETa HE MOXKET BBIMTH K HaOioaaremto. YepHsie
JIBIPBI, KOTOPBIE BCE 3arIaThIBAIOT CBOMM TATOTEHUEM. UepHBIe ABIPbI, KOTOPHIE, B
CYIIHOCTH, — HE 3BE3/Ibl, & PAaCTAHYTHIH 10 OECKOHEYHOCTH IPOLIECC CHKATHS 3BE3bI.
UYepHble ObIPHI, KOTOPHIE U celyac MPeCTaBISAIOT U1 TEOPETUKOB, AJIS BCEX 3HATOKOB
TEOPHU OTHOCUTEIBHOCTH YBICKATEIBHYIO M HE PAa3pELICHHYIO ITOKA 3arajKy.

U >1n cTpanHBIe 0COOEHHOCTH KOJIIATICHPYIOIIETo Tejla OBLIH BIIEpBEIC omHucaHbl B 1939 .
OnmnenreiiMmepom u CHaiiiepom. ..

B Benopycckom rocyaapctseHHoM HayuHo-uccie[oBaTeabCKkOM HHCTUTYTE AAEPHBIX
mpobJeM yrke He MepBhIi o paboTaloT Hall paCKPHITHEM TaliHBI YePHBIX JbIp BO BeeneHHOM.
Ecmu paHe€C YEPHBIC ABIPHI CUUTATINCH CAMBIMU S3K30TUYCCKUMU 00BbEeKTaMH KOCMOCa, TO B
TOCIICTHNX KOCMOJIOTUICCKUX MOACTIAX YTBEPKIAACTCA, UYTO YEPHBIC ABIPHI ABJIAIOTCSA BO
BcenenHol He 4eM-TO YHUKaJIbHBIM, 4 €CTECTBEHHBIM Ul Hee. B OCHOBHOM OHU
pacrosiaratoTcs B IeHTpe ralakTHK U 110 BO3pacTy MOTYT OTJIMYAThCA APYT OT Apyra: cpenu
HUX €CTb APCBHUEC, 11O 3EMHBIM IOHATUAM, U MOJIOJbIC.

BonpmuHcTBO YYCHBIX CXOAUTCA BO MHCHHHU, YTO YCPHBIC JAbIPbI — 3TO sAJipa MAaCCUBHBIX
3B€3]], KOTOPBIC, B30OPBABILHCH, TPHOOPETAIOT TAKyIO INIOTHOCTh, @ BMECTE C HEH U CHITY
MPUTSDKEHUS, YTO C X MOBEPXHOCTH 1K€ CBET HE B COCTOSIHUU BBIPBATHCA. A OTCIOAA U
HEBO3MOXHOCTb UX BU3yalIbHOIO MCCIEJOBAaHUSI — OHH IPOCTO HEBUIUMBL.

Mo cnoBam pykoBOAMTENSI KOJUIEKTHBA OEIOPYCCKUX HCCIIEA0BATENCH, TOKTOpa (Pru3mKo-
MaTeMaTHIecKuX Hayk Bukropa TuxoMuposa, ux paboTa cCocpeoToueHa Ha H3YICHUN
MaJIbIX YEPHBIX JBIP, pa3MePhl KOTOPLIX HE MPEBLIIIAIOT BEJIHYHUHY SApa BOAOPOJa, HO Macca
npeBbIaeT Maccy nenoro Hero-Mopka. Takue JpIpbl CBOGOIHO MY TEMECTBYIOT IO KOCMOCY
", IpoxXoJd 4€pe3 NOTYXIIYIO 3BE30Y, MOI'YT 3aCTaBUTh €€ B30PBATHCA, a BCUIECTBO OT B3pbIBa
BCOCATh B ce€0sI U YBEIMUYUTHCA B pa3Mepax.

U BoT B naboparopuu siaeproro HUU 3aHsmch ncciaenoBaHUEM TOTO, KaK HAXOUTh MaJlbie
yepHbIe AbIphl. CBOIO pabOTy yUeHBIE CTPOST, HCXOISI U3 CIIOCOOHOCTH YSPHBIX JIBIP
UCIIycKaTh n3nydeHne. Ho msirydenune 3To He coBceM OOBITHOE.

Kazanock ObI, Kak MOKHO paciienuTh BakyyMm? Bezp 3To IycTOTa, M CKOJIBKO €€ HU
pacuIeruIsii, HIYTO OCTAHETCs TeM )K€ HUYeM. A BOT YEpHBIE JIBIPBI CHOCOOHBI Ha TaKOE
paclieruieHne, B pe3ybTaTe Yero B BaKyyMe BO3HUKAIOT 00Jajaronye sneprueii yactuusl. 1
€CIIU, CKaXXeM, Majlasi YepHasl Jiplpa MPONAET PSAAOM ¢ 3eMIIeH, OHAa MOXKET CO3AaTh H3IIy4YCHHUE
ropaszio OoJbliee, Y4eM aTOMHast JJICKTPOCTAHIMS. B pe3ynbTare Bce BOKpYT CHIIBHO
Harpeercs.

DTO NPEIOoIIOKEHUE JIEKHUT B OCHOBE HCCIIEIOBAHUN OEIOPYCCKUX yueHbIX. B npuniume
YepHBIE IBIPBI — 3TO 00J1aCTh TeopeTHyYeckoit actpoHOMuUH. [Ipu ueM ke 37ech saepHas
¢usuka? A npu Tom, roBopu! mpodeccop THXOMUPOB, YTO ATOMHOE PO B €CTECTBEHHBIX
YCIOBUSAX — CaMoe IJIOTHOE M3 U3BECTHBIX COCTOSIHUN BellecTBa. YepHbIe ABIPHI — eIlie
Gosiee TIOTHOE BemiecTBO. Pa3ranas 3arasky 4epHBIX JbIP, HETPYIHO OYAET MOHATH OCHOBEI
cTpoeHust BeeneHHoH.

UepHble IbIpBI OTBEYAIOT 3@ POCT FalaKTUK

B xo0/1€ KOMIIBIOTEPHOT'O AKCIIEPUMEHTA ACTPOPHU3UKAM YAAI0Ch OOHAPYKUTH B3aUMOCBSI3b
MEX]ly POCTOM TaJIaKTUK U SBOJIIOLUENH YEPHBIX AbIP. DTOT 3KCIIEPUMEHT IIPOBOIUIICS
cotpynHukamu YHuBepcutera Kapuern Mesuiona, Actpodu3ndeckoro ieHTpa nMeHn Makca
IInanka u I'apBapAckoro yHuBepcurera. Y yeHble IIbITAIUCh CMOJEINPOBATh CTOJKHOBEHUE
ABYX 3apOKIAar0MINXCA TaJIaKTUK, B IICHTPE Ka)K)IOﬁ 13 KOTOPBIX HAXOJAUTCA YE€pHad abIpa.
HO)I HeﬁCTBHCM B3aWMHOTI0O IPUTSXKCHUA U3 IBYX YEPHBIX IbIP BOBHUKACT HOBasd, Macca
KOTOPO¥ HaUMHAET CTPEMHUTEIHHO PACTH 33 CUET MOTJIOMICHHUS PIIIETAIOIIETO BEIIeCTBa U
CTaHOBUTCA B MIJUTHAP.IBI pa3 6ombie Maccel ConHIA.

«M3numkn» raza o6pasyroT BOJIN3N YEPHOU ABIPHI



KBazap

— TSDKEJBIN U IPOTSHKEHHBIH N3TYJaronIiil 00BEKT, «IIOAMUTHIBAEMBIIN) ee YHEPTHeH.
W3znyueHns kBa3apa OKa3bIBAETCS JOCTATOYHO, YTOOBI «PAa30THATH) BEIIECTBO T'ATAKTHKH
Ha 3HAYUTEJbHBIC PACCTOSHUS OT LIEHTPa U MHUIMHPOBATh IPoLiecC 00pa30BaHMsI 3BE3I.

PasButue mMetosa, cunrtaer npodeccop Xepuksuct (Hernquist), Bosrnasisroniuii kadenpy
acTpoHOMHUU B ['apBapICKOM YHUBEPCUTETE, MO3BOJIUT IPUMEHUTH €T0 K
B3aUMO/JICHCTBYIOIIUM CKOIUICHUSM TaJIaKTHK.

YEPHBIE JbIPbI U MATHETU3M

UYepHbIe IBIPHI MOTIOMAIOT BEMIECTBO 33 CUET MAarHUTHBIX TTOJIEH, YTBEP)KIAIOT
actpodu3uku u3 Mu4uranckoro yHusepcutera. Ha ocHoBaHMHM JaHHBIX, COOpaHHBIX
OpOUTANTBHBIM PEHTICHOBCKHUM TenieckornoM «Chandray, oHu mocTpomiu
MaTeMaTHYECKyI0 MOJETb

aKKpeLHnn

(TO ecTh MajZieHKs BEIECTBA HA CBEPXTSKETBIH 00BEKT), JOKA3hIBAIOIIYI0, YTO OJHON
I'paBUTALIUH 3aBEIOMO HEJOCTATOUHO.

Kak 0OBsACHAIOT aCTPOHOMBEI, €CIU OBl YepHBIE ABIPHI IPOCTO MPHUTATHBAIH BEIIECTBO U3-
3a Ype3MEepHOI Macchl, OHO OBI B IIPOIIECCEe MaICHUS HAKaIUTHBAJIO YTIIOBYIO CKOPOCTh U
0CTaBaJIOCh «pa3Ma3aHHBIMY MO OPOUTE CHAPYKU OT TOPU3OHTA COOBITHH — TPAHUIIH,
KOTOpasi OTJENSIET YEPHYIO JABIPY OT OCTaJbHOTO MUpa. Takoi BBIBOJ ClEAyeT U3 3aKOHA
COXpaHEeHHsI YIII0OBOI0 MOMEHTA, HAIPUMEP, IMEHHO IMMOATOMY CITyTHUKHU HeE MajaloT Ha
ma”eTsl. [Toutu kaXkaas uepHast Iblpa OKpyKeHa

AKKPELMOHHBIM JUCKOM

— 001aKOM ra3a, KOTOPBIH Mepe.| MOTJIONICHUEM MPEBPAIASTCs B IUIa3My M HAYWHAET
M3ITy4aTh B PEHTI€HOBCKOM WJIM FaMMa-JIuamna3oHe. 3anpeThl, JeHCTBUTEIbHBIC IS
IUTaHET U X CITyTHHKOB, Ta3 CIIOCOOCH 00OWTH, HO TOJIBKO B TOM CIIy4ae, eCIIH yrIIOBOU
MOMEHT, TePSEMBII ITaJAI0IINM BEIIECTBOM, OYAET IepenaBaThCs JPYTOi YacTH 00aKa.

Taxkoit 0OMeH (hU3UKH HAa3BIBAIOT

TypOyJIeHIHeH

, U, KaK BBUSICHWIM B MUUUTraHCKOM YHUBEPCHUTETE, TYpOYJICHIMS B aKKPELIMOHHOM JIHCKE
BbI3BaHa MAarHUTHBIMHU SIBIICHUSIMU. KOMITBIOTEpHYO MO/IEIb

MAarHUTHOM aKKpeuu

actpodusuku cpaBHWIM ¢ noBegeHneM GRO J655-40 — uepHOit AbIpbl BHYTPH
Mueunoro [TyTH, koTopas HOIJIOIIAET BEECTBO COCeIHEH 3Be31bl. Moiemb
IIpe/ICKa3bIBaNa

MarHuTHBIH BeTep

— TOTOK YacTHII, YAAISIOMINXCS OT TOPU30HTA COOBITUI M YHOCSIINX YIJIOBOH MOMEHT.
«BeTpy» NOImKHBEI OBUTH COOTBETCTBOBATH OCOOBIE IIMKU B PEHTTEHOBCKOM CIIEKTpPE
(OTIMYHBIE OT TeX, KOTOPbIE OCTABIISET Ma/IAl0Ilee BEIIECTBO) — U HA CHUMKAX,
C/IeIaHHBIX OPOUTAIBHBIM TEJIECKOIIOM, TAKUE MUKH yJaloCh HANTH.

VYueHble 0TMEYAI0T, YTO (PU3UKU-TEOPETHKH MPeICKa3bIBAIN

MarHUTHYIO TypOyJeHTHOCTh

eme B 1973 1. (TO ecTh CITycTs BCEr0 HECKOIBKO JIET MOCIE OTKPBITHS YePHBIX JBIP), HO
JI0 CUX TIOp IIPOBEPUTH TMIIOTE3y HUKOMY HE YJIaBaJlOCh. Y YEHbIE CUMTAIOT, YTO TaK
Ha3bIBacMasi YepHasl {bIpa MPEICTABISIET COOOH HEKOE TeJI0, TOX0XKee Ha ITy3bIpb,



COCTOSIIIIEE U3 CBEPXIIOTHOTrO BelecTBa. IlepBoHayanbHOE Ha3BaHUE ITOTO TENA,
KOTOPOE TTOKa HEIb3s1 CINTaTh TEPMUHOM, HO KOTOPOE, TI0 BCEi BUANMOCTH, BOMIET B
CJIOBApH aCTPOHOMHH, —

rpaBacTap

(gravastar), 4T0O MOXXHO MEPEBECTH KaK COKpAIEHHE OT

rpaBUTAllMOHHAS 3BE3/1a.

I'paBacTap npezacTaBisieT co00H XOJIOAHYO, ITIOTHYIO 000JI0YKY, KOTOpas HaXOAUTCS
II0]] HaNIpsDKEHUEM U3-3a PacIMpPAIOLIEero ee H3HYTPHU JKUIKOTO BeIllecTBa WM Tea
HEHM3BECTHOM KOHCHCTEHIMH. Takoe oIicaHue COOTBETCTBYET TeM (GoTorpadusiM
YEPHBIX JbIP, KOTOPbIE CYIIECTBYIOT Ha CETOMHSAIIHUN ACHB.

ITo MHEHHIO acTPOPHU3UKOB-PEBOIIIOIIMOHEPOB, TPAAUIIMOHHAS (DPU3UKA CTHIILIIHBO
yMaT4uBaeT O MpoOieMax, CBSI3aHHBIX C YEPHBIMHU ABIPaMH, U TEMA YK€ AaBHO CTasla
KynyapHOH. XKenmast mpOTHBOCTOSITE TAKOMY ITOJI0KEHHIO A€ B HAYKE, OHH 3asBJIAIOT, UTO
B3PBIB 3BE3/IBI BJICUET 32 COOOM COBEPIIEHHO WHBIE MTOCIEACTBHS, YeM OBLIO IPHHATO CUUTATH
panbiie. HoBble nccnenoBaHus cTaay 4acTbio JOITHX Ae0aToB, KOTOPhIE BEAYTCS C Hayana
XX B., 0 TOM, SBJISIOTCS YepHBIE IABIPBI PEATBHOCTHIO MIIM BBIMBICIIOM.

MaccuBHas 3B€3/1a 3aKaHYUBAET CBOIO KU3Hb B3PBIBOM CBEPXHOBOM, U €CIIU BEC €€ spa
B JIBa pa3a npesblmaeT Bec CosHIIa, TO HET TaKoH CUIIbI (110 KpaifHell Mepe, H3BECTHOIN),
KOTOpasi moMernana Obl IpaBUTAI[MOHHBIM CHJIaM CXKaTh ee. B pesysbrare oOpasyeTcs Tak
Ha3bIBacMast

CUHTYJISIPHOCTh

, IPX KOTOPOH IUNIOTHOCTH BEIECTBA CTAHOBUTCS OECKOHEYHOH, U3BECTHBIE 3aKOHEI
(U3UKH TIepecTaroT AeiicTBOBATh. | paBUTAIIMOHHAS CHJIa CHHTYIIPHOCTH HACTOJIBKO
BEJMKA, YTO €€ TPAHULBI — TaK Ha3bIBAEMBIN

TOPU30HT COOBITHI

— HE MOXKET NPEeoJIoNeTh Aaxe (OTOH, HHAYE TOBOPS, CBET.

Cama BO3MOKHOCTB CYILIECTBOBaHHS YEPHBIX JIBIP ObLIA (J1a ¥ OCTAETCs) HACTOIBKO
BIIEUYATIISOLIEH, YTO B3BOJIHOBAJA YMBI HE TOJILKO (PM3UKOB, HO M JIUTEPATOPOB, (pritocodon
1 XyI0’KHUKOB. OTHAKO JJOJT0e BpeMsI 3TOT BEJIMKOJIETIHBIN 00pa3-Mu( He paccMaTpUBaIn
KaK IPUPOJHOE SIBIICHHUE U HE CBA3BIBAIIN €TI0 C PEAILHBIM MOJOKEHHEM JIe BO BeesleHHOM.
Teopust 4epHBIX IbIp HeCTpUT OenbiMy IATHaMU. [1o MHEHHIO HccieoBaTeneil, B3ABIINXCS
BCTPSIXHYTbH U NIEPEBEPHYTH OJUH U3 HHTEPECHEHIINX Pa3eNoB acTPO(U3UKH, 3TO CBSI3AHO C
TeM, 4TO BceneHHas 3HauUTEIbHO OTINYACTCS OT TOH THIIOTETHYECKOH MOEIH, KOTOPYIO
paccmatpusan IBapummnba. GakTHUECKH 3TO 03HAYAET, UTO TEOPHIO DHHIITEHA HY)KHO
MIepECMOTPETh C TOUKHU 3PCHHUS TTOJTyYEHHBIX 3HAHUH B 00J1aCTH KBAHTOBOW (pHU3HKH.

Ma3syp u MoTosuia, B3sBIIKCH 32 TEOPHIO JIBIP, IPUBJIIEKIH K aHATN3Y TEOPHIO KBAHTOBOMH
rpaBurtanyy. OHM HavajM C BOIPOca: KaKoBa MPUPOAA KBAaHTOBBIX (iykTyarmii (kojieOaHuit)
B KOCMHYECKHX, BPEMEHHBIX U DHEPreTHUECKUX MoNIx? Bep, o cyTn «ImrycTtoe MecToy,
KaKOBBIM OOBIBAaTEJIM CUUTAIOT KOCMOC, HAa CaMOM JieJie TaKOBBIM HUKOT1a He SBisuIcs. Kak
TOBOPUT MOTTOMA, JIF0OAH IIOJO00HO PHIOE B THXOH BOZE, HE 3a[yMbIBAIOIEHCS O
CYIIECTBOBaHMH 1 JIBM)KEHHN MOJICKYJ BOJIbI, HUKOT/Ia HE OIIYIIAIOT CBOETO IIOCTOSTHHOTO
nipeObIBaHusI B KBaHTOBOM cpeze. [To MHeHHI0O MOTTOIIbI, KBaHTOBBIE (UIYKTYalluH B
JIEKTPOMAarHUTHBIX HOJISIX MOT'YT OKa3bIBaTh BO3/IEHCTBUE Ha TaKHE KOJIOCCAIbHBIE OOBEKTHI,
KaK YepHbI€ JbIpbl. PEBOIIOLIMOHHOCTE TEOPUHU B TOM, YTO BCE IMPEALIECTBYIOIIUE MOAETH
YEPHBIX JbIP PACCMATPHBAINCH O€3 TAKOTO KapAMHAIBHOTO (haKTopa, KaK KBAHTOBBIE OIS, U
pacyeTsl BeJHCh JUIS UJIealIbHOM, He CYIIECTBYIOLIEH YepHOH JIBIPEI B HECYIIECTBYIOIEM Oec-
KBaHTOBOM IIPOCTPAaHCTBE-BPEMEHH.

Cpenu GenbIX MATEH YEPHBIX JBIP, BOHUKIINX 110 MIPUYMHE HETPaBMILHOTO TOHUMAHUS
MOJIENH, HAa3bIBAIOT TEOPHIO SHTPOINH 3Be3bl. Koraa 3Be3a mpeBpamaeTcs B 4epHyI0 JBIPY,
BCS YHUKaNbHas HH(oOpMaIus o Hell, HanpuMep ee XMMUIECKOM COCTaBe, COpachIBaeTCs co
cgeroB. CoBpeMeHHasI TEOPHS YEPHBIX ABIP JOITYCKAET, YTO OHH 00JIaTaf0T KOJIOCCATbHBIM
KOJIMYECTBOM SHTPOITUH — B MIJUIHAP/IBI Pa3 MPEBHIIAIONICH SHTPOIIHIO CaMON 3BE3 Bl



HukTo rak 10 cux nop u He 00BSICHII IPUPOAY, UICTOUYHUK U MECTOHAXOKACHHUE 3TON
9KCTPA’HTPOIIHH.

Eme onHa 3aragka — 3TO MPHITHCEIBAEMOE YEPHBIM AbIPaM CBOHCTBO HAJEISTh (OTOHBI
KOJIOCCAJIbHBIM 00bEMOM SHEPTHH K MOMEHTY, KOria )OTOH JOCTUTAET TOPU30HTA COOBITHI.
Ho B kitaccnueckoi Teopruu rpaBUTALMOHHBIN 3((GEKT ITOT0 KOJIOCCATIbHOTO KOJTHYECTBA
SHEpPruu UTHOPHPYETCS.

HUrak, Teopust rpaBacTap MoTTosiel — Masypa npeaaraeT pa3peluTh pa3HOIIacus MexXay
NIPUBEPIKEHIIAMH TEOPUH YEPHBIX JbIP U QyHIaMEHTaIbHON (U3NKOH, yCTpaHUB OYEBHIHbIE
npoTtuBopeurs. PU3UKU-HOBATOPHI PACCMOTPENIH BEPOATHOCTH TOT'O, UTO MOCTE B3phIBA
3BE3/IbI 110]] BO3AECHCTBHEM KBAaHTOBOTO 3((eKTa MOSBISIETCS TENO, UMEIOIIEEe
MPUHONIHANTEHO HHYO IPUPO.LY, HEXKENHN IBIPa.

Masyp u MoTosa npeamnoaoKuin, 4To KOraa BOKpYT KOJUIAIICUPYIOLIEH 3BE31bI
(opmMupyeTCs TOPU30HT COOBITHH, CHIIbHEHIIIee TPAaBUTAIIMOHHOE TI0JIe AeopMupyet
KBaHTOBBIE KOJICOAHHS B IPOCTPAHCTBE-BPEMEHH. DTH KOJICOaHNSI MOTYT CTaTh HACTOJIBKO
MOIITHBIMH, YTO KaK pa3 OHU B CIOCOOHBI IPOU3BOANTE 3(PPeKT, Tog0OHEIH AP heKTy
koHaeHcara boze — DitHmreiina. OToT 3 (eKT CTAaHOBUTCS IPUYUHOM 00pa30BaHUsl Yero-To
HATO00He «ITy3BIPs», OKPYKEHHOTO TOHKOH cepoit — 000JI09KO# TPaBUTAIIMOHHOTO TOJIS,
KOTOpasi OTHOCUTENFHO CTaTHYHA.

Cy1ecTBOBaHME IpaBacTap HE IPOTUBOPEUUT U3BECTHBIM MaTeMaTHYECKUM akcuoMam. B
OTIIMYHUE OT YePHBIX JBIp (II0 KpalHeil Mepe, 3T0 KacaeTcs ee 000JI0UKH), IPHPOJIa BELIECTBA,
HaxXOJAIIErocs MoJ Hel, II0Ka HeU3BECTHA Ja)ke runoreTudecky. 11o HoBoi Teopuu, He
CYIIECTBYET ¥ TOPU30HTA COOBITHI (BMECTO HEr0 — 000JI0YKa), a SHTPOIHS rpaBacTap
ropaszio MEHbIIE, YeM IIpeAroIaraeMast JHTPOIINS YEPHBIX JIBIP.

VYuenble npeIaraloT pacCMOTpeTh TunoTeTHdecku rpasactap B 50 mace Comnana. [Togo6HO
TOPU30HTY COOBITHI COIIOCTaBUMOM MO pa3Mepy YepHOH JBIPBI IHAaMETP 000IOUKH IpaBacTap
Oynet 300 KHIIOMETPOB, OAHAKO €€ «TOJIINHAY COCTABHUT MpUOIH3UTENsHO 10—35 MeTpoB.
YaiiHast T105KKa BEIIECTBA, COCTABIISIIONIETO ero, Oyaet Becuth 100 MIIH TOHH.

Taxxe oTMedaeTcsl, YT0 TEOpHsI IpaBacTap MOMOXKET II0-HOBOMY PacCMOTPETh IpobdiIeMy
pacumpsomeiicst Beenennoil. BonpIMHCTBO acTpopU3NKOB CUUTALT, 4TO BeenenHas
pacumpseTcs 0aaroaaps HeKOil MUCTHUECKOI «TEMHOM DHEPTHN», KOTOpas CO3JaeT HAyIlee
BOBHE JJaBJICHHE.

ITo MHeHutro MoToJubl, 1aBieHUe, UAYIIEe U3HYTPU rpaBacTap, COIoCTaBUMO C CUJIOH, €
KOTOpo#i pacumpsiercs Beenennast. Mo)xHO peaosiouTh, yTo Beenennas npencrasiseT
c000if 0JTHY OOJIBIIIYIO TpaBacTap, «IOWMABIIYIO B IOBYIIKY» Miteunsrnii [TyTe u npyrue
BU/IMMBIE TaJakTUKHU. To ecTh Bce HeOECHBIE Tela ITOMEIIEHBI B HEKOE TEJIO, MMEIoIIee
00010u4Kky. O TOM, HE 3HAUUT JIM 3TO, YTO Halla BeceneHHas kak pa3 ¥ HAXOAUTCS B 30HE
WCKPUBIICHHS IPOCTPAHCTBA-BPEMEHH, UCCIIEIOBATEIN TOBOPUTH TIOKa HE CIIear.

Ha peHTreHOBCKHX CHUMKax opOuTamsHON oOcepBaropuu «Chandray BriepBEIe OBLIO
00HapyKEHO YCTOHYMBOE U3NTyUSHUE U3 CYNIEPMACCUBHON YEPHOM JbIPhI, HAXOIsIIEHCs B
rpymme ranaktuk Ilepces, pacrnonoxerHoi B 250 MiH cBeTOBBIX JieT oT 3emin. B 2002 .
ACTPOHOMBI MTOJTYYMIIN TaHHBIE, KOTOPbIE TOKA3bIBAIOT MYJIbCALUH B T'a3e, OKPYKAIOIIEM 3Ty
rpyniy ranaktuk. Andrew Fabian — nunep rpyniisl JaHHBIX HCCIIEIOBaHHA.

JI0BOJIBHO AONTO aCTPOHOMBI ITBITAIUCH TIOHSTh, IOYEMY TaK MHOTO TOPSAYEro ras3a B IpyImax
rajgakTuk. Ceiiuac cunTaeTcs, YTO HarpeB, BHI3BAHHBIN M3ITy4EHHEM [IEHTPAILHON YepHOH
JBIPBI, TIPEJOXPAHSIET OKPYKAIOIMINI I'a3 OT OXJIAXKAEHHs. XOTs caMo SIBIICHHE OBbLIO paHee
00HapyXeHO B PaJOBOJIHOBOM JIHAIa30He, 3TOT 3G PEKT B OKPY’KAIOIIEM raze ObLI
HenoHATHBIM. [IpenmectByronme Habmonenus «Chandra» B Ilepcee nmokaspiBaiu aBe
0OIIMpHBIE MTOJIOCTH B OKPY>KAIOIIEM T'a3e, PACHINPSIOIINECS OT LEHTPAJIbHONW YePHOHN JIBIPHI.
Crpys BeIOpOCa B 00€ CTOPOHBI OT LIEHTPAIBbHON YepHOH JBIPEI COpPMHUpOBaIa
PEHTTCHOBCKHUE MOJIOCTH, KOTOPBIE SIBISIOTCS APKAUMH HCTOYHUKAMHU PAHOBOIIH.
3HaYnTeIbHAS YaCTh SHEPTHH NPHUHECEHA BOJTHAMH OT YSPHOU ABIPHI M JOJDKHA PacCenBaThCA
B OKpY’KaromeM raze. Mo>kHo ckazath, 4yTo B 2002 r. peHTreHOBCKast OpOuTaNbHAs
obcepBatopust «Chandray BriepBbIe «yclbIanay 4epHYIO IbIpy!

HcTopuro 4epHBIX ABIp HalO pacckas3sBaTh ¢ 1795 1., korna [Ieep Cumon Jlamac
npenckasan: «Cpetdmiascs 38e3/1a C INIOTHOCTHIO, PABHOM IUIOTHOCTH 3€MIIH, M THAMETPOM B
250 pa3 6onbme quamerpa CoJHIA He JaeT HU OTHOMY JIydy IOCTHYb Hac U3-3a CBOETO



TATOTCHHUSA, IIOOTOMY BO3MOXHO, YTO CAMBIC APKHUEC HeOecHbIe Tella Bo BeeneHHoM
OKa3BIBAIOTCS 110 ATOM TIPUINHE HEBUAUMBIMI)).

CaMo Ha3BaHHe

YyepHast JpIpa

mosiBIIIOCH B 1968 1. Ero B momynsipHO# cTaThe BBEN YHLIEP, U OHO MTHOBCHHO
MIPHXKHUIIOCH, 3aMCHUB CO0OOH MCITOTB30BABIINECS IO TOT'O TCPMUHBI

KoJuIancap

u

3aCTHIBILIAS 3BE3/A.

UepHoii IeIpoii Ha3bIBACTCS 00IACTh MPOCTPAHCTBA-BPEMEHH, B KOTOPOIt
TPaBUTALIMOHHOE TIOJIE CTOJb CHIIBHO, UYTO HU OJMH OOBEKT (HaXKe CBET) HE MOXKET
BEIpBaThCs U3 Hee. M3 o0macTu mpocTpaHcTBa-BpEMEHH YePHOH TBIPHI HEBO3MOXKHO
HUKAKO€ COOOIICHHE C BHEIIIHEH 10 OTHOIICHUIO K Hell BeeneHHOH. Y depHOi ABIPhI HET
MTOBEPXHOCTH KaK TaKOBOM, HO €CTh I'paHMIIA, KOTOPasi HA3bIBAETCS

TOPU30HTOM COOBITHI.

Pa3mepsl ropr3oHTa COOBITHIA 171 HEBpAIAIOLIEHCS He3apsHKEHHOW YePHON JIBIPHI
omnpenensrorces: HOpMyIIOii sl TPaBUTALIMOHHOTO pajyca.

Mp=I He UMeeM HUKaKUX HaOIIoAaTeIbHBIX JaHHBIX O BHYTPEHHEH CTPYKTYpe YepHBIX IBIp,
TaK KaK HUKaKoe COOOIIeHNe M3HYTPH IIOCTYIUTh K HAM HE MOXeT. MBI He 3HaeM, 9TO
MIPOU3OUIET C TEJIOM IIOCIIE TOTO, KaK OHO IepecedeT TOPU30HT COOBITHIA, KpOME TOTO, UTO
Teno OynmeT MpoJoIDKaTh MaJaTh U MaaaTh. Kak u BCskoe MaCCHBHOE TEIIO, YepHas AbIpa
OTKIIOHSIET CBETOBBIE JTyYH, MIPOXOAAIIIe BOMM3N Hee. Ho 00mamast O4eHb CUITBHBIM
IpaBUTALIMOHHBIM IOJIEM, YE€pHas AbIpa U JTy4H OTKJIOHSAET Ype3BbldaifHO cuiIbHO. [ToaTomy
eci OJIM3KO OT Hac Ha JIyue 3peHHs OKa3anach Obl YepHas IbIpa, TO BCS OTKPBIBAIOIIASICS
nepesl HaMH KapTHHa HCKa3uiach Obl. Bee «ctanmapTHBIe» ypaBHEHHsI COBPEMEHHOMN (U3HUKU
MepecTaroT AeHCTBOBATH BOIM3U LIEHTPA YEPHOMU JIBIPBI, IO/ TOPU30HTOM COOBITHH.

C npyroit CTOpOHBI, YepHBIE IBIPHI ABIAIOTCS YPE3BBIYANHO MPOCTHIMU. UepHast JpIpa
OTIMCBIBAETCS BCETO TPEMsI MapaMeTpaMu:

— Maccoit M (mBapImmibIoBcKas YepHast JbIpa);

— MOMEHTOM HMITyJIbca J (KeppOBCKast 4YepHas AbIpa);

— anextpudeckuM 3apsimom Q (uepHast npipa Keppa — Heromana).

3HaHUE 3TUX XapaKTEPHUCTHUK JaeT HaM MOJHYI0 HHPOPMAIIHIO O YePHOH IIBIpE.

DBOJIOLMS 3BE3/1bI HAa MO3HUX CTaUsX 3aBUCUT OT ee Macchl. Eciiu oHa He npeBbiaeTt 1,2—
1,4 M (uaHzmpacekxapOBCKHIA TIPEIe), TO 3Be3/a CTAHOBUTCS OelbIM KapiaukoM. CHITbHOE
TATOTeHHE O€JI0Tr0 KapiIuKa ypaBHOBEIIMBAETCS JaBICHHEM BBIPOKACHHOTO JIEKTPOHHOTO
rasa. IIpenmnonararor, uto B Hamei ["agakTuke 0KojI0 MIJUIHApIa OeNbIX KapIHKOB.

Ecnu macca 3Be31b1 He nipeBocxoauT 2—3 M (npenen Onnenrelimepa — Bonkosa), To 3Be3n1a
CTaHOBUTCS HEUTPOHHOM. MoOIIIHOE TATOTeHHEe HEUTPOHHOU 3BE3/bl CEPKUBAETCS
JTaBJICHUEM BBIPOXKIEHHOTO HEUTPOHHOTO ra3a. [IpeanonoxurebHoe KOJTHIECTBO
HEHUTPOHHBIX 3B€3]1 B HalleH ["alakTHke — OKOJIO CTa MUJUIMOHOB.

Ecnu macca 3Be3sl Oombiie 3 M, TO 3Be3/1a CTAaHOBHUTCS YEPHOM ABIpOH. ['paBUTallMOHHOE
0JIE CTOJIb MACCUBHOM 3BE3/IbI TAK CUJIBHO CAABIUBAET €€ BELIECTBO, YTO 3BE3/1a HE MOXKET
OCTaHOBUTBCS HA CTaJUM HEUTPOHHOMU 3B€3/Ibl U MIPOAOIIKAET CXKUMATHCS BILIOTH 10
IpaBUTALIMOHHOTO paguyca. [IpeanonoxuTenbHOe KOJIMYECTBO YEPHBIX ABIP B HALIEH
lNanakTke — OKOJO IeCSATH MUIITHOHOB.

HecMoTpst Ha OrpoMHOE KOJIMYECTBO YEPHBIX JBIP, OOHAPYKUTH OJTMHOYHYIO YEPHYIO
JIBIPY IPAKTUYECKH HEBO3MOXKHO. [103TOMY OZTHUM U3 JIYUIIUX MECT JJIs IOMCKA YEPHBIX
JIBIP SIBJISIFOTCS IBOMHBIE 3Be3/bl. B 1964 1. k0B 3enpaoBuy u D. Conmurep
NpejcKa3ail MOIIHOE PEHTTE€HOBCKOE 3HEPTOBBIJIETICHHE OT aKKPELMPYIOUIUX YEPHBIX
JIBIP B TECHOM NBOMHOM cucTeme. Takue HaOI0JaTeNIbHbIE TAHHBIC B HACTOAIIEE BPEMS
MOJTy4YeHEI. J[pyruM MECToM, B KOTOPOM acTpO(U3UKH BILIOTHYIO MPHOIN3HIHCE K



OTKPBITHIO YEPHBIX ABIP, ABJISIOTCS LEHTPHI TANAKTHK. Macchl IEHTPAIbHBIX 00BEKTOB,
BBIYHCIICHHBIE 10 IBM)KCHHIO 3B€37 BOKPYT HUX, MpeBbImaioT 10

6

—10

9

M. Bot Hanbosee BeposiTHbIE IPUMEPHI F'AJIAKTUK C YEPHBIMU JbIpaMH B sipe: M 87,
NGC 3115, NGC 4486, NGC 4594 («Combpepo»), NGC 3377, NGC 3379, NGC 4258,
M 31 (TymanHocts AHIpOoMensl), M 32.

BonpmmHCTBO acTpo(hU3NKOB cedyac CYNTAIOT, YTO YEPHBIE ABIPHI YK€ PEalbHO OTKPBITHI.
Onnaxo HobeneBckast mpemust 3a OTKPBITHE YEPHBIX JBIP BCE €IIE HE BpyUYCHA.

Kocmruecknii perTreHoBekwmii Teneckorn «Chandra» oOHapyXniI 4epHYIO ABIPY HOBOTO THIIA.
Hecxompko rpymnm yaensix coodmmn 13 centsops 2000 r. o ToM, 9TO OHH MOy IFITH
JI0Ka3aTeNNbCTBA CYIIECTBOBAHMUS YEPHOU ABIPHI HOBOTO THUIIA, HE HAOJIOIABILETOCS paHee.
Taxkas uepHas npipa Opi1a 0OHapyskeHa B rajmakTike M 82. OTo cpenHss mo Macce depHas
JBIpa, KOTOpas pacronaraercsi Ha paccTossHHM 600 CBETOBBIX JIET OT LIEHTpa rajJakTuku M 82.
VY4eHble CUNTAIOT, YTO 3TA YepHAas AbIPa MOXKET IPEACTaBIATE COOOH OTCYTCTBOBABIIIEE 10
CHUX TI0P 3BE€HO MEKIY HEOOJIBIITUMH U CBEPXMACCUBHBIMU YCPHBIMU JbIpaMH, KOTOPLIC
pacroJsiaratoTcs B IEHTpax rajakTHK.

«[TonyueHHbIE pe3yabTaThl OTKPHIBAIOT 1IETYI0 HOBYIO 00J1aCTh UCCIIEIOBaHUM, — CcKa3al
Maprun Bapn (Martin Ward) u3 Yausepcureta Leicester, BenmukoOpuTtanus, y4acTHUK
HaOmoneHnil. — HUKTO He OBLT yBepeH, YTO TaKHE YSpPHBIE JBIPHI CYIIECTBYIOT, OCOOCHHO
BHE LIEHTPOB rajlakTuk». UepHas aplpa B rasnaktuke M 82 ¢ maccoi, B 500 pa3
npesplatonieit maccy ConHua, no pasmepam cpasHuMa ¢ JIyHoi. Takas uepHast npipa
TpeOyeT KPUTHIECKNX YCIIOBHH JUTS CO3IaHus, HAIIPUMEp, KOJIIaTrica THIEP3BE3/1bl HIIH
CIMSTHHS HECKOJBKHUX YEPHBIX JBIP. «Ta UePHast IbIpa MOKET CO BPEMEHEM IIEPEMECTUTHCS K
LIEHTPY TrajlaKTUKH, TI€ OHA MOXKET IIPEBPATUTHCS B CYIIEPMACCUBHYIO YEPHYIO IBIPY», —
roBOpHT JIoKTOp XupoHopu Maitymoro (Dr. Hironori Matsumoto) 13 MaccauyceTckoro
TexHonoruueckoro nacruryra (MIT) B KemOpumxke.

B npouuiom B Hamiel ["anakTrke Bo BpeMst HEPHOIOB HHTEHCUBHOT'O 3BE3/1000pa30BaHus
MOTJI 00pa30BaThCs CPEIHEMACCUBHBIE YEPHBIE ABIPHI, TAaK YTO B AOIOJIHEHNE K IPUMEPHO
JIBYM JI€CSITKaM U3BECTHBIX YEPHBIX JBIP U CBEPXMACCUBHOU YEPHOM ABIPE, PACIIONIOKECHHOHN B
HeHTpe ["anakTuky, MOTyT CYIIeCTBOBAaTh COTHHU TaKUX CPEJHUX YEPHBIX IBIP.

JIBe He3aBUCHMEBIE TPYIINEI AMEPUKAHCKUX YUCHBIX OOBSIBIIIN 00 OTKPBITHH HOBOU
YEpHOH JbIpbl, HaxoAslelcs HenocpeacTBeHHO Hal MueunbsiM [lyrem. Halinennsrit
00BEKT HAXOJIUTCSA B TaK HA3bIBAEMOM

rayio ["'amakTuku

— IPOTSDKEHHOI pa3pexeHHOM ra30Boi 000J104UKe Hamlel I'anakTuky, UMeromen
chepuyeckyio GpopMy U mpocTuparomieiics Ha paccrostaue 5S—10 Thic. cBeTOBBIX JieT. [1o
CBOMM pa3MepaM YepHasi IbIpa, HaXOAAIIascsl Ha PACCTOSHUU 6 THIC. CBETOBBIX JIET OT
3emun, B 7-8 pas mpeBocxoaut ComHIIe.

Yuenble 00HAPYKMIIH €€ ¢ TIOMOIIBI0 HOBOTO 6,5-METPOBOTO TEJIeCKona B ApH30HCKOM
YHUBEpPCHUTETE. ACTPOHOMBI BEJIM HaOJIIOAEHHE 32 OTHON M3 MAJICHBKUX 3BE€31, KOTOpas B
HacTosIIee BpeMsl MEVICHHO 3aTSATHBaeTCs B 0OHapyXeHHbIH 00bekT. [IpumepHo uepe3 2—-3
MUJUIHAp/a JIET 3Be371a Oy/IET MOJTHOCTHIO MOTJIONIeHa YePHOM ABIPOH.

[To4yTn oHOBPEMEHHO NPHUIILIN COOOLIEHUsI 00 OTKPBITHH MACCUBHBIX YE€PHBIX JIBIP B
LEHTpax 1apoBsIX ckomieHnit M 15 B namei Nanaktuke u G 1 B TymanHOCTH AHAPOMEABIL.
[TapoBoe ckorutenue G 1 (Mayall IT) — camoe kpymnHoe B ranaktuke M 31, a ckorutenne M
15 — oxHO U3 Hanbonee KpynHBIX B Mueunom [Tytn.

OTKpBITHA OBUTH CHIETaHBI C TIOMOIIBI0 Xa00I0BCKOT0 KOCMHYECKOTO TEJIECKOIIa.

[MosyuunBIINECs CHUMKH 00BbEKTOB TIOKa3alld JOCTATOYHO PE3KOE YBEIMYCHUE YHCIIa
3BEC30 U AUCIICPCUUN UX CKOpOCTeﬁ K OEHTPY, YTO ABJIACTCA TUIINYHBIM YKAa3aHUEM Ha
CYIIECTBOBaHNE MAaCCUBHOTO W KOMIIAKTHOTO TATOTEIomero tena. Ckopee BCero, Tam



HAXOJIWTCS YepHas JbIpa, TaK KaK IPYTHX KOMIAKTHBIX OOBEKTOB CTOJb BRICOKHX Macc B
LEHTPE CKOIUICHUS WIH B SAPE TAIAKTUKU aCTPOHOMBI He 3HAIOT. Bepaukr
HabmromaTeneii ObIT TAaKOB: TTOBEACHHUE 3Be3/ B IeHTpax ckoruteHuit M 15 u G 1 xopormio
COracyercsl ¢ HaJIM4MeM B HUX YepHBIX JbIp ¢ Maccami (3.92.2) x 10

3

M st M 15 u ¢ maccoit 20(+14, -8) x 10

3

Mo G 1.

JocTaTouHo fonroe BpeMs IpeAIoIarajJoch, YTO CYIIECTBYIOT YePHBIE ABIPHI IBYX THIIOB:
1. YepHble IBIpHI 3B€3THOI MacChl (M3BeCTHO |7 KaHIUIATOB B MACCHBHBIX IBOMHBIX
cucremax). x maccsl ot 7 mo 20—30 macc Connna. Maccsl BX He MOTYT IIPEBHIIIATH MACCHI
3BE3]I, M3 KOTOPBIX OHH 00pa3yroTcs (T. e. oHu MeHbe 100 M).

2. CBepXMacCUBHBIC YepHbIE JBIPHI B IEHTPaxX rajJakTHK ¢ MaccaMu ot 10
5

o 10

9

M.

B npuHIMIE enie oMKHBI CYIIECTBOBAThH IEPBUYHBIC YEPHBIEC ABIPHI, 00Pa30BABIIHECS
Ha PaHHHX CTaJuAX dBoonuH Beenennoit. OHM MOTYT UMETh ITOYTH JTIO0YIO Maccy —
Kak MHOTO MEHBIIIE, TaK ¥ MHOTO Ooibiie CoTHETHOH. 11 BOT Teneps OTKPHIT HOBBIN THII
YEPHBIX JBIP

CpemHuX

Macc.

UepHble IBIPBI — 3TO 00IACTH IPOCTPAHCTBA, HACTOJIBKO INIOTHBIE, YTO 1aXKe CBET HE MOXKET
IIPEOI0JIETh UX MPABUTALIMOHHOTO MPUTSKEHUS. Tak Kak 4epHas IbIpa MOIJIONaeT a3, IbLIb
1 J1a)Ke 3BE3/Ibl, IOTJIONAeMOE BEIIECTBO CTAHOBUTCS HACTOJIBKO TOPSYHM, YTO HAUMHAET
H3Ty9aTh C OYE€Hb BBICOKOH SHEpTHel TI0 Mepe TOro, Kak MOrpy’kKaeTcs B UepHYIO IbIpy. DTa
SHEPTHs BKIIOYAET M PEHTTCHOBCKOE M3ITyYeHNE, KOTOPOE CIIOCOOHBI 0OHApYKHUBATH
TEJIECKOIIBI HA OKOJIO3EMHOM opOuTE. ACTPOHOMBI OOHAPY UM OTHOCUTEIIFHO MAITYTO
yepHyto AbIpy B 1eHTpe ranaktuku NGC 4395 B coze3auu ['onunx IlcoB, koTopast uznyyaer
B PEHTI'€HE TaK K€ HHTEHCHBHO, KaK Y€PHBIE IbIPbI OOBIYHBIX Pa3MEpOB.

NGC 4395 — nepBas ranakTHKa, B IICHTPE KOTOPOIl HalileHa MaJIeHbKas, HO OYCHb
s¢QeKTUBHASI CBEpXMACCHBHAs YepHas JbIpa. B cratke, koTopast Obl1a ommyOnnkoBaHa B
Monthly Notices KopoyieBCKOT0O acTpOHOMHUYECKOTO O0IIIeCTBa, aCTPOHOMBI 13 VHCTHTYyTa
acTpoHoMuu KeMOpHIKCKOTO YHHBEpCHTETA MUIIYT O TOM, YTO OHH OOHAPYKUIH
«KPOIIEUHYI0» CYIepMacCUBHYIO YEPHYIO JBIPY, KOTOPas ABJSIETCS CTOJIb K€ MOITHOM, Kak
0oJIbILIE YEPHBIE IBIPHI B [ICHTPaX JAPYTUX TalakTHK. YepHas abIpa, pacroiioKeHHas B
ranmaktake NGC 4395, maccusnee Harero Comnaiga «scero» B 50 000 pa3. OObruHbIE
N3BECTHBIC HAM CBEPXMacCHUBHbIE YEPHBIE JIBIPbI, KaK IIPABUIIO, B MIUIJIMOHBI M MIJITHAPIBI
pa3 maccuBHee ConHua.

Hanmume Takux HeOOIBIINX IO pa3MepaM YEPHBIX JbIP MOXKET 00BSICHUTH CBOMCTBA
ceii(hepTOBCKUX raJlakTHK

— OJIHOTO W3 TUIIOB aKTUBHBIX I'aJIAKTHK, B IEHTPE KOTOPHIX, KAK CUNTACTCS,
coJiepkaTcst uepHble JbIpbl. Takue rajJakTHKH MeHee SPKH, YeM KBa3apbl U Ipyrue
AKTHBHbIE IaJIAKTHKH, HO CITYCKAIOT OOJIBIIOE KOJHMYECTBO PEHTIE€HOBCKOTO U3JIyYECHHUSI.
ACTpPOHOMBI TIOKa HE 3HAIOT, CKOJIBKO CYIIECTBYET MOA00HBIX YepHbIX I61p. NGC 4395
— €IMHCTBEHHAs U3BECTHAs raJakTUKa C TAKOW YEPHOU IbIpOil.

Camasg maccuBHas BO Bcenennoit



I'pynma actponomoB n3 CT3H(OPACKOTO YHUBEPCUTETa OOHAPYKMIIA B TATBHEM KOCMOCE
caMyl0 MacCHBHYIO YepHYIO IBIPY U3 HU3BECTHBIX K HacTosIeMy BpeMmeHu. Kak coobmaercs
Ha calite Space.com, ee Macca B 10 MuummapoB pa3 npesbimaeT Maccy ComHila. 31o
03HAUACT, YTO YepHasl JpIpa, monyuuBinas obo3naueHue Q0906+6930, MoxeT yaepKUBaTh B
CBOEM I'paBUTALMOHHOM II0JI€ JIO THICSIYM COJIHEUHBIX CHCTEM, a €€ BEC SKBUBAJICHTCH BECy
Bcex 3Be3] Hawel ['anakruku Mueunsiii I1yTs.

HaiineHHbIi 00bEKT OBLT OTHECEH K KJIACCY

Ona3apoB

, IOCKOJIbKY YepHas AbIpa UCITyCKaeT MOTOKK paauanni. OH HAXOAWUTCS B IIEHTPE
raJIaKTUKH, PaclojoKEeHHOU B co3Be31uu bonpnioin MeaBenniipl, Ha pacCTOSIHUM
12,7 mapp cBetoBEIX JieT oT 3emun. [1o cinoBam mpodeccopa CtaHdOpaCKOTO
yauBepcurera Pomkepa Pomann (Roger Romani), acTpoHOMBI OIIpeeiig BO3pacT
YepHOU JBIPHI IpUMepHO B 12,7 Mmuinapaa JeT, T. €. OHa 00pa3oBajach BCEro yepes
MUJUIMAPJ JIET Iociie bonbloro B3pbiBa, AaBLIEro Hayano BeeneHHoi.

Takum 006pa3om, aCTPOHOMBI 3aCTaJIM YEPHYIO JbIPY Ha IEPBOHAYAILHOM JTaIe ee
CYIIECTBOBAHUSI.

UYepHble AbIpbl HEBO3MOXKHO YBUJIETH, I03TOMY UX HAJIMYKME ONPEIEIIAIOT 110 UCITYCKaeMOM
panuanyy ¥ rpaBUTallMOHHOMY BO3JCHCTBHIO Ha COCeHME 3Be3bl. Kak ObLIO CKa3aHo BhIlIE,
ACTPOHOMBI ACIAT YEPHBIC AbIPBI HA Ba THUIIA — 3B63[[006p33HI)Ie " CBEPXMACCHBHBIC.
3Be31000pa3HbBIe YePHBIE TBIPBI POPMHUPYIOTCS U3 Pa3pyIIUBIINXCS MACCHBHBIX 3BE3],
BECAIINX B HECKOJBKO pa3 Oombine COoHIIA, a CBEPXMACCHBHBIC MOTYT JJOCTUTATh
MUJITHAP/IOB COJTHEYHBIX MACC.

3arajika 9YepHBIX OBIP

OmHAXIBI HEKTO TIPUAYMall IIOYIUTEIBHEIN pacckas3 0 6ab0odkax, KOTOPHIE Pa3MBIILIIIN O
BeNuKoH TaiiHe ramMeHu. Torya ogHa cMenas 6abouka BhI3Baiach Ha COOCTBEHHOM OIIBITE
BBIICHHUTB, 4TO K€ Takoe oroHb. OHa moserena K OnmkaimeMy 3aMKy, MTPUOIU3UIACE K OKHY
U yBHUjeJa ropsiryto cBedy. babouka BepHyIachk, B3BOJIHOBaHHAs, U pacckasana oo
yBuaeHHoM. Ho camast mypast 6abouka ckaszana, 4To HHOpPMaIK He CTAJI0 OOJIbIIe, YeM
Obw10. 3aTeM BTopasi 6abouka OTIPAaBUIIACH K 3aMKY, BIIETENIa B OKHO U KOCHYJIACh OTHS
CBOMMH KpPBUIBIIIKaMH. BepHyBIINCh, OHAa paccka3alia CBOK HCTOPHIO, HO BHOBb MYJApast
6abouka ckazana: «Boe OOBSICHEHHE CIUIIKOM KOPOTKO». M TpeThs 6aboduka OTIIpaBHiIach
TyJIa ke, CIUIIKOM MPHOIN3HIAch K OTHIO | cropena. 1 Torma mynpast 6abouka ckazana: «Hy
9TO X, OHA y3Hasa Bce 00 orae. Ho 3T0 3HaHWME MOTEPSHO I HAC BMECTE C HEl».

Kak BBI MOKeTE ToraaThes, 3Ta UCTOPHS JIETKO TIEPEHOCHTCS ¢ 0a00YeKk Ha YICHBIX,
3aHUMAIOIIUXCS 3aTaJKOW YePHBIX AbIp. HEKOTOpBIE acTpOHOMBI, BOOPY>KHUBIINCH MOIITHBIMA
WHCTPYMEHTAMH, TAKAMHU KaK KOCMUYECKHE TEIECKOIBI, IPOBOAAT KOCBEHHBIC HAOIOICHHS
OYEHB JIAJIEKNX YepHBIX IbIp. Kak mepBas 6abouka, OHU MPU3HAIOT UX CYIIECTBOBAHUE, HO
CHOCOOHBI TIOJIyYUTh COBCEM HEMHOTo MH(opManuu 00 ux npupojie. TeopeTnku meITaroTcs
MOCTHYb ATy 3arajiKy ¢ MOMOUIBIO O0IIEeH TEOPHH OTHOCHTEIILHOCTH, KBAHTOBOI MEXaHUKU H
BhICIICH MaTeMaTuku. Kak Bropas 0a0ouka, OHU MOJIyYarOT 4yTh 00JbIe HHPOPMAIIHU, HO
HEMHOTUM 00JIbIIe, YeM nepBbie. HakoHel, TpeTheii 0a00uKe MOXKET YIOA00OUTHCS
KOCMOHABT, HAIPABIISTIONIHIACS IPSIMUKOM B YEPHYIO IBIPY, HO OH HE CMOT OBI paccKa3aTh O
TOM, YTO y3HaJ.

CO3BE3/IME JIEBE/]b —

TOYHBIN MAPLIPYT JULSI ICKATEJIEN ITPUKJIFOYEHUIA

[lepBEIif MpeTeHIEHT HA YepHBIE ABIPHI OB 0OHAPY)KEH MMEHHO B co3Be3nuu Jlebens.
ITockonbKy OHO OYEHb APKOE, XOPOLIO 3aMETHOE B CEBEPHOM HOTYIIAPHH,



3aWHTEPECOBAHHBIE JIMIIA CMOTYT CAMOCTOSITEIbHO OCMOTPETh 00J1aCTh Heba, B KOTOPOi
pacriosaraercs 4epHasi apipa. K ToMy jke B 3TOM CO3BE3/IMU €CTh BCE MPEICTABUTEIH
3araJlo4HBIX U JACKHX KOCMUYECKUX 0OBEKTOB, O KOTOPBIX PACCKA3BIBACTCS B 3TON KHHUTE.

Jnst Havasa movcKa JETHUM BeuepoM HaiauTe

JICTHUH TPEYTOJIbHUK.

Ero BepimHbl — sipKkue U 3aMETHBIE 3BE3/1bI HECKOJIBKUX CO3BE3ANH:

Bera

u3 co3se3aus JIupsl,

AnbTaup

u3 co3e3ausa Opia,

Hened

u3 co3Be3aus Jlebens. BrosineBmmces B 0671aCcTh JIETHETO TPEYTOIbHIUKA, HAOII01aTeIb
3aMETHT, 94TO OT 3Be311bI JleHeb K MeHTPY TPeyroJbHUKA MPOCMATPHUBACTCS KPECT U3
3Be3a. JMMHHAS U KOpOTKas MepeKIagnHbl KpecTa COOCTBEHHO B 00pa3yIoT Gurypy,
HaroMuHaromyo jersmiero Jlebens. Ha crapunubix kaptax Jlebens n3oopakeH
JIETSAIIMM BHU3, K 3emite. JIpeBHUE TpeKr ObUIH YBEPEHHI, UTO B 3TOM 00paze
BCEMOTYIIMH 3eBC, CKPBIBAsACH OT peBHOCTH [ epHl, IeTUT Ha cBUAaHue K Jlene —
oynyeit marepu Kactopa u ITostykca.

Cpemu caMBIX SIpKUX 3Be3]1 3eMHOT0 HeOa [lered mmeeT cBon ocobeHHocTH. Jlnms 6000
COITHII MOTJIH OBI CO3ATh TaKOH K€ TIOTOK U3ITY9ICHHUs, KAKOW TTOCHUIAET B IPOCTPAHCTBO
onuH Jlene6! DTOT ropsaumii ¥ OYCHB AaJeKuii roy0oii rurant (1o Hero 170 mapcek) mo
nuaMeTpy B 35 pa3 6onpme ConHIa, HO Ha HalIeM HeOe — 3TO TOJBKO sipKas 3Be3naa 1,3
M

[Mo6mu3octu ot [leneda Haxonutcst u3BecTHas U dy3Has TYMaHHOCTb

CesepHas AMepHKa,

Ha3BaHHAsI TAK 3@ CBOE BHEIIIHEE CXOJICTBO C CEBEPOAMEPHKAHCKAM KOHTHHEHTOM.
TyMaHHOCTb HAXOJHUTCS OT HAC ITOYTH Ha TAKOM K€ PACCTOSHUH, KaK JleHeO, KoTopblid 1
B030Y)XIaeT ee cBeueHue. [1omyTHo 3aMeTHM, 4To B co3Be3nun Jlebe s ecTh emie aBe
3aMeyvaTesbHbIe Ta30Bble TYMaHHOCTH, HAIIOMUHAOLIME MIEPUCThIE O0IaKa.

Hmeet cMBICT IOTFOO0BATHCS KPACUBEIM U SIPKUM PaCCESTHHBIM 3BE3IHBIM CKoIUIeHHeM M 39.
PacnonoxxeHHOe Henmaneko oT 3Be31b! p Jlebens ckoruterne M 39 BecbMa MaJOYHCICHHO U
00BeIUHSICT BCETo 25 ropsiuux OeNbIX TMrAHTCKUX 3Be31. Ha Hebe OHO 3aHMMaeT IUIONab,
paBHYIO BUANMOMY TUCKY JIyHBI, 2 HA CaMOM JieJie IONEPEYHUK ATOTO 3BE3JHOTO CKOTUICHHUS,
yaaneHHoro Ha 260 mnk, paBeH 2,4 MK.

Kpowme [leneba B cozBesauu JleGens ecTh HECKOIBKO HHTEPECHBIX TBOMHBIX 3BE3]I.
[pexne Bcero, aTo P Jlebens — 3Be3xa, Jiekalias B OCHOBAHUU «KPECTa» CO3BE3AUS. Y
Hee ecTh M coO0cTBeHHOEe MMt — AnbOupeo. HanpaBuB Ha Hee Teneckorl, YuTaTeb,
BEPOSITHO, COTJIACHTCS C TeM, 4T0 AnbOnpeo — camasi KpacuBasi IBOWHas 3Be371a.
I'maBHas opanxeBas 3Be31a 3,2

m

Ha paccTostHuH 34,6 MeeT Oenblid Topsiuuid CIlyTHUK 5,4

m

. biarogaps ¢uznonoruaeckum spdexram 3perns AnTLOMPEO B TEIECKON UMEET
30JI0THCTO-XKEJTYIO OKpPAacKy, a ee CIIyTHUK — roiry0yro. HecMoTps Ha 3HaUHMTENEHOE
paccTosiHre MEXAy KOMIIOHEHTaMH, Tapa 3Ta — (U3ndecKas, X0Ts Iepro]] 0OparieHus
JUTS. Hee BeChMa BEJIMK. ATTLOMpeo TUIIb HeMHOTUM Oike [leneba — o Hee 125 mk.



3Be3na 6 Jlebeas (mpaBasi OKOHEYHOCTh «KPECTa») TaKKe JBOIHAS, HO ropaso OoJee
TPYAHAS AJIS pa3fefieHus. PaccTosiHre MeX Iy TITaBHOM Tory0o0ii THTaHTCKOH 3Be370i 3,4
m

U ee CIIyTHHUKOM 6,4

m

Bcero 2,1». [lepuos oOpaieHust B 3TOI CUCTEME ONPE/ICIICH BIIOJIHE HAJIC)KHO U PABEH
537 ronam.

OcobeHHO MHTEpecHa ABOiHas 3Be3na 61 JleGenst. ITo oHa U3 MEPBBIX 3Be3[, AJISI KOTOPOU
YAaJIOoCh ONpenenuTs pacctosaue. Ito caenan . beccens B 1837 1. 1o BEIpa)KeHHIO OTHOTO
U3 €ETO COBPEMEHHHKOB, «BIIEPBBIC JIOT, 3a0POIICHHBIH B TITyONHBI MUPO3IaHUsI, JOCTHUT THAY.
Tompko mocie HaygHoro noasura B. Ctpyse, @. Beccens u ap. crano OeccriopHBIM, 9TO
3BE3/I6I HA CAMOM JIEJIE MIPEACTABISIOT CO00I! JareKne COMHNA, U TEM CaMbIM YMO3PHUTEIbHBIC
uaeu Jxopaano bpyHo HaluiM ONbITHOE NOATBEPKICHUE.

[Mapa 3Be3n, cocraisromas 61 Jlebens, Oau3ka k 3emiie — 10 Hee Beero 3,4 nk. Ham
M3BECTEH TOKa JIUIIb IeCATOK 3Be3]1, Oojee OMM3KUX, U cpeau Hux Cupuyc — camas
Onu3Kas u3 spuaimux 3se3q. O0a opamxeBbIX KoMnoHeHTa 61 JleGens nmeror
OJIMHAKOBBIH CHIEKTpanbHbINA Kiace K5, HO 0JTMH MOYTH Ha 3BE3/IHYIO BEIUYHHY Spye
npyroro (5,6

m

n 6,4

m

). [lapa nerxo pasmensercs B MIKOJIbHBIC TEIECKOIIBI, TaK KaK YIIIOBOE PACCTOSHIE MEKIY
KOMITOHEHTaMHU PaBHO 27». DTO COOTBETCTBYET UICTHHHOMY PaccTOsIHUIO B 82 a. €., 4To
HECKOJIbKO MEHBIIIE IMOTIEPEYHUKA IIAHETHON cucTeMbl. [leproa oOpamieHns AByX COITHII
BOKpYT o0I111ero 1eHrpa paseH 720 roxam.

B nocnennee Bpemst 61 JleGens npusiekia BceoOlee BHUMaHHUE €llle U TIOTOMY, YTO OKOJIO
OoJiee SIPKOTr0 KOMITOHEHTa OBbLT OTKPBIT HEBUANUMBII CIIyTHUK OYeHb Maioil macchl. [1o
HETPaBWIBHOCTAM (BO3MYIICHHSM) B IBI)KEHUH 3BE3/bI CYIIECTBOBAHHE CITyTHUKA OBIIIO
3a10103pEeHO aMEepUKAaHCKUM acTpoHOMOM CTpaHIoM, a IeTaJbHOE UCCIIEIOBAaHHE ATOTO
BOTIpOCa IPOBEN IMyJIKOBCKUi actpoHoM A. H. Jleitu. [1o omy0IMKOBaHHBEIM UM JTaHHBIM,
TEMHBI HEBUIUMBIH CITyTHUK KOMIIOHEHTa A nMeeT OOJIBLIYIO MTOJyOoCh OPOUTEI, paBHYIO
Bcero 2,3 a. e., a ero Macca cocranisiet 0,012 conneunoit maccol. Teno Takoi Macchl yxke He
MOXeT OBITh 3Be€3/10i B OOBIYHOM CMBICIIE CJIOBA, U HO CBOUM (PU3NUECKHM CBOICTBaM OHO
JOJDKHO cKopee HanoMuHath FOnurep, Macca KOTOPOro, KCTaTH CKa3aTh, COCTaBIIAET HOYTH
TBICAYHYIO JOJII0 COTHEYHOM.

Kpowme 61 Jlebenst TeMHBIE HEBUANMBIE CITyTHUKH OTKPBITHI €Ile Y paa 3Be31. Bo3MoxHO,
YTO B HEKOTOPBIX CIIyyasiX CyMMapHO€ BO3MYIIatolee IeHCTBHE HECKOIBKHUX TaKUX
CIIyTHHKOB aCTPOHOMBI OIICHUBAIOT KaK ACHCTBHE OJJHOTO CITyTHHKA U ITOJIy4aloT JJIS HErO
HepeanbHOo 00JbIIoe 3HaUeHHe Macchl. Ecnu 370 Tak, To IeficTBUTEIbHBIE MacChl TEMHBIX
HEBUUMBIX CITyTHUKOB MHOTHX 3B€3]l CXOJHBI C MacCaMM KPYIHBIX I1aHeT COMHEYHOH
cucTeMbl. B oTHOmEHNH TEMHOTO CITyTHHUKA B cucteMe 61 Jlebens MoKHO Tymath, 4TO 3TO
BCE-TaKH Kakasi-To Moraciiasi WM O4eHb MaJlo M3JIy4alolias CBET 3Be3/1a, TaK Kak opOuTa ero
BEChbMa BBITSIHYTA, YTO COBCEM HE XapaKTEepPHO AJS MJIAHET, HO JOBOJIBHO TUIIHYHO TS
JIBOMHBIX 3BE3].

Co3sBesnue Jlebens compepKuT U ABe HEOOBIYHBIE TIEpEMEHHBIE 3Be3/1bl. Ha onHy U3 HUX,
JIOJITOTIEPHOANYECKYIO TIepeMeHHYto y Jlebens, oOparwmi BHuMaHue emie B 1687 T.
Hemenkwuii actpoHoM Kupx. B mepron makcuMmyma Girecka oHa CTaHOBUTCS 3Be3/10i 2,3

m

, ycTymas 1o 6necky Tonbko JleneOy u 'y Jlebens. Torna kpect Jlebens ctaHoBUTCS Ooiee
IIOJIHBIM, TaK KaK

X



JleGens pacronokeHa Kak pa3 Ha TIaBHOM YacTH €ro ApeBKa. 3aTO B MUHUMYME OHa
MIPOTAaeT AJIsl HEBOOPYKEHHOTO I'Ta3a. He yBUAMIIE €€ TOrAa U B IIKOJIBHBINA TEIECKOTI,
Tak Kak B 3TH AHU ¥ JleOens mpeBpamaercs B 38e3ay 14,3

m

. UcnonuHckas TeMHO-KpacHas 3Be3fa y Jlebens — ofHa U3 CaMbIX XOJIOJHBIX 3BE3I.
Temneparypa ee noBepxHocTH Beero 1900 °K. IMomHbrit meproa konebanuii 6iecka y
Jle6ens 3anumaet nouru 407 aueit. [locMoTpuTe, BUIHA 1 ceifdac 3Ta JIIOOOTBITHEHIIIAs
3Be3na? Ha ToM ke riiaBHOM «IpeBKe KpecTa» OJIM3KO OT 3Be3/bl y JIebens ecTh oueHb
cBoeoOpa3Has 3Be3704Ka II0UTH 6

m

, obo3Hagaemast OykBoii P. B 1600 r. B 3ToM MecTe HeOa acTpoHOM SIHCOH 3aMeTHII
HE3HAKOMYIO SIPKYIO 3BE31Y 3

m

. Heckomnpko et 61eck ee ObUT IIOCTOSTHEH, TIOTOM CTaJl YMEHBIIIAThCS, U B Ieprox ¢ 1619
o 1923 . cTpaHHYIO 3BE3/1y MOKHO OBLIO HaOIIOATh TOMBKO B Tereckotr. [locie 3Toro
OJIecK ee MEHSUICS HeNPaBHIbHBIM 00pa3oM MEXIy 5

m

uo6

m

, M ceifyac 3Be3/1a MMOYTH «3aCThLIa» B 9TOM COCTOSHHM.

Cnextp P Jlebens xapakTepeH A1 TOPSYNX CBEPXTUTAHTOB, HO IMEET MHOTHE
0COOCHHOCTH, HAIOMHHAIOIINE CIEKTp HOBBIX 3Be3 .. [1o runorese b. A. Bopormosa-
BenbsamunoBa, 38e3161 THITA P JleOens (a X HACUUTHIBAETCS OKOJIO ABYX JIECATKOB) —
9TO «HEeyaBmuecs» HoBble. [locie Bembimku B 1600 r. P JleGens He BepHYyNach K
MIEPBOHAYAIEHOMY COCTOSIHHIO, KaK TUIIHYHBIE HOBBIE, a «3aCTpsiay Ha MIPOMEKYyTOUHON
cranuu. YTo ¢ Helt OyaeT nanplie, CKa3aTh TPYIHO, HO, TIO-BUAUMOMY, STH

aHOMAaJIbHBIC HOBBIE 3BE3/IbI

(Tak o¢pMIMATEHO UMEHYIOT 3Be3/1bl TUna P Jlebens) HaxoaaTcs B COCTOSIHUM
HEYCTOWYMBOTO paBHOBecHs. HapymuTcs 11 OHO HOBOH BCHBIIIKOM MITH, HA000POT,
pe3kum ocabieHneM Oecka — MOKaXKET TOJBKO Oy Tyiiee.

B cosBesaun JleGenst HaxomuTCsl UepHas Ablpa — HEBUIAUMBIH CITyTHUK OJHOW 13
JIBOMHBIX 3BE3]1 3TOTO co3Be3/usl. [ TaBHast 3Be3/1a B 3TOH cucreme — OeJbIi
CBEpXTUIaHT Kiacca B, macca kotoporo B 20 pa3 npeBocxoaut Maccy Coinnua. Ero
CIyTHHK, BJIBO€ MEHBIIUII 10 Macce, HEBUJUM, HO B PEHTTEHOBCKOM JHAaIa30He OH
CITy’KUT HICTOYHHKOM BeCbMa MOITHOTO n3ny4derus (10

37

apr/c). IHTeHCUBHOCTB 3TOTO M3Jy4€HHs MHOT/a 3aMETHO MEHSIETCSI 32 ThICSYHBIE IOJIH
cekyHbl! Best aTa HeoObIuHas cucTema yaaneHa ot Hac Ha 6600 cBETOBBIX JIET.
HeBuumelil HCTOUHUK PEHTTEHOBCKOT'O U3JIyUYEHUS U SIBJISIETCSI YEPHOU IBIPOH,
3acachlBaloIIel B ce0s1 MEX3BE3JHBIM Ta3. DTOT MPOIECC AKKPEIIMU U MOXKET MOPOXKIATh,
KaK [TOKa3bIBAIOT BBIYMCIICHUS, PEHTTEHOBCKOE U3TyueHue. Brpouem, HeKoTOpbIE
HCCIIeI0BATENN CUUTAIOT, YTO aKKPELUsI COBEPIIAETCS HE Ha YEPHYIO ABIPY, a Ha
HEWTPOHHYIO 3B€3/1y, HEJOCTYIHYIO MIPSIMOMY HaOII0/ICHHIO.

CTPAHHAS MACKNPOBKA B MUPE 3BE3/]

BecpMa cTpaHHbBIE CHUMKH MTOTYYMIN ACTPOHOMBI C KOCMHUYECKOT0 TeJIeCKOoma «Xad0im.
ACTpPOHOMBI TTI0Ka HE MOTYT TIOHSATb, YTO XKE 3ale4aTieso UX ACTHUIE: TO TN
COJIHIIETIONOOHYIO 3BE3/1y, HAXOJIAILYIOCS B CTaJMH arOHUHM, TO JIM JIBE CTaperole 3Be3/1bl,



TIPUTBOPSIONTHECS OJHON MoJIoIoi. B mobom ciydae, yem Obl HE OKa3alicsi OOBEKT Ha
¢dortorpadum, oH «HE YKIAIBIBACTCS» HU B OIHY U3 OOIIETIPHHSTHIX CXEM KJIAaCCH()HKAIINT
KOCMHYECKIX 00BEKTOB.

O0BexT He2-90 BBIMISAIUT Kak MOJIONas, OKyTaHHAS MBLJICBBIM 00JIAKOM 3BE3J1a C JBYMS
Y3KHAMHU [OJIOCAMHU, MTO-BUIMMOMY, BRIOpACEIBAEMOTO M3 3BE3/1bI BenecTBa. Kaxkaas momoca
COCTOMT KaK MHHAMYM U3 IIECTH APKUX 00JIACTEH — ra30BBIX CKOIUICHHM, Pa3ICTAIOMIMXCS
co ckopocThio 0k0J10 600 000 kM/4. CyJis IO PACCTOSTHHUIO MEXTy HUMH, T'a30BbIe 00JIaka
BBIOPACHIBAJIUCH B MIPOCTPAHCTBO MPUMEPHO KAXKJBIC CTO JICT.

KapTuHa THUYHA IsI MOJIOIBIX 3BE3/1, HO ACTPOHOMBI BCE JK€ CUUTAIOT, UTO Ha poTorpaduu
3arevyaTICHbl 1B€ YMHUPAIOLIUE 3BE3/1bl, KaKyIKecss 0qHOM Mononoi. I1o ux MHEHuU0, 0THOM
13 3BE3]l MOXKET OBITh KPaCHBIM TMTaHT, COPACHIBAIOIIIA BEMIECTBO U3 CBOUX BHEIIHHX CIIOCB.
3areM BHIOPOIICHHBIN BOBHE T'a3 3aKPYUNBACTCS CHIION TATOTEHUS MEHBIIICH 3BE3/IBI, CKOpee
BCETro, 0eNoro Kapiimka — COJHIIETIO0OHOM 3BE3 b Ha 3aBEPIIAOIINX CTAJHUIX CBOCTO
KI3HCHHOTO ITHKIIA.

OKOHYATETHHO BOIIPOC 0 Kinaccudurannuu oobekra He2-90 moka He pemeH. ACTPOHOMBI
cOOMPAIOTCs TIIATEIBHO U3YYUTh €r0 U JIUIIb 3aTeM BBIHECTH OKOHYATENbHBIH IPUTOBOP.

IIYTEIHECTBUE K IEHTPY I"AJIAKTUKU

UTo MPOUCXOIUT B LEHTPE TAAKTUK? DTOT BOMPOC UCCIEAYIOT MHOTHE acTpodm3uku. C. b.
[TomoB mpenocTaBmI pacyeTsl, HPOBEACHHbIE B [ 0CYyIapcTBEHHOM acTPOHOMUYECKOM
uactutyTe M. [1. K. HItepubepra (r. Mocksa).

AXTHBHOCTb siIep IaJIaKTHK SIBIISIETCS B TeUeHHE nocieqHuX 50 jgeT 00beKTOM IPHCTATBLHOTO
BHUMaHHUA. CyIecTByeT TPU OCHOBHBIX THIIOTE3BI O IPUPOAE ITOM aKTUBHOCTH: CBEPX-
MacCHBHOE IIITa3MEHHOE TeJI0, YepHas AbIpa U IUIOTHOE 3Be3AHOE CKOIUIeHHe. [lepBast U3 aTux
THIIOTE3 CTAIKUBAETCS CO 3HAYUTEIbHBIMU TPYTHOCTSMH U B HACTOAIIEE BpeMs He
MOJIB3yeTCs 00RO Moy IsipHOCTHIO. 110 Bcelt BUAMMOCTH, 00€ OCTaBIINECS THIIOTE3H
BEPHBI, U AKTUBHOCTh PA3JIMUHBIX THUIIOB SAEP FaJIaKTHK CBsI3aHA CO CBEPXMACCHBHBIMHU
YEepPHBIMU JIBIPAMH WK CO 3BE3JJHBIMHU CKOIUICHUSIMU B UX LIEHTpax.

Wpnest 0 TOM, 4TO aKTUBHOCTh TAIAKTHIECKUX SIIEP MOXKET OOBSICHATHCS CYIIECTBOBAHHEM
IUTOTHBIX 3BE3HBIX CKOIUICHUH, MOsIBUIAch faBHO. OOl aHAIN3 SBOMIONUH TAKUX
CKOTUIeHHI OBLT IpoBeieH emie B 70-e Toap! nmpomutoro Beka [1ubicom, berensmanom u
Pucom, koTopsie BooOI1Ie BHECIN OUY€Hb OOJIBIION BKJIA]] B NCCIEJOBAaHNE TAJIAKTHK C
aKTHBHBIMH SIIPAMHU.

CBOI0 pOJIb B 3HEPTOBBIJICIIEHIE MOTYT BHOCUTH HEYIIPYTHEe CTOJIKHOBEHHUS 3B€3]] M BCIIBIIIIKI
CBEPXHOBBIX, a TAK)KE THIIEPHOBBIE, BO3HUKAIOIIUE NTPH MPOJIeTe HEHTPOHHBIX 3BE3/ CKBO3b
HOpPMAaJIbHYIO 3Be3]ly. BEIOPOCH! BemeCcTBa — 3TO THUIIHYHOE MPOSIBIICHHE aKTUBHOCTH HE
TOJIBKO B MUPE TaJaKTHK, HO ¥ B MUPE 3BE3]1 M UX CUCTEM.

ITpn 0co6oii NIIOTHOCTH B LEHTPE TAIAKTHKH 00pa3yeTcsl €AUHBIA CBEPXMACCHBHBIN
o0bekT. Eciiit oH 001a1aeT 3HAYUTENILHBIM BpalleHHEM, TO Yepe3 HEKOTOPOe BpeMs
npeBpamaercs B JUcK. Takue 00beKThl HA3bIBAIOT

MarHuTOUAAMU, CIUHAPAMHU

WM TIPOCTO

CBEPXMACCUBHBIMU 3BE3JAMU.

OTH TepMUHBI TOSBWINCH B 00MX0/Ie aCTPOHOMOB B KOHIIE 60-X ro10B. CBepXMacCHBHEIE
3Be3/IbI KaK 00BSCHEHNE IPUPO/IBI BBIJICIICHIS SHEPTHH B IIEHTPAIBHBIX 00JIACTSIX
AKTHUBHBIX TAJIAKTHK MOSBUIINCH B paboTe daynepa, MarHeTouasl — B pabote O3epHOTO
n Yepromnpyaa, ciuHapsl — B paboTax Kasamsepu, Moppucona u [launan.

CqI/ITaeTCﬂ, 9TO MOACIIb CBerMaCCHBHOﬁ 3BE€3bI UMECT MPAaBO Ha CYIICCTBOBAHUEC KaK
peanICCTBEHHUK CBCpXMaCCHBHOﬁ ‘ICpHOﬁ ABIPBI. CHI/IHapBI JOJIDKHBI 06J'Ia,£[aTI)



TBEPAOTEIBHBIM BPALICHUEM, YTO CBA3aHO C MX MArHUTHBIM IIOJIEM, & TAK)KE U3Ty4aTh MHOTO
SHEPTHH B YIbTpa(HOIIETE, YTO IUIOXO COTIACYETCA C HaOII0JaeMbIM paclpeaeIcHIEM
SHEPTHH B CIICKTPaxX aKTUBHBIX SIIEP.

Haunbonee nomynapHas runore3a — O HAJIMYUU B LIEHTPE TalaKTUKK CBEPXMACCUBHOMN
YEePHOM JBIPBI, HO OHA TPeOyeT OOBSICHEHHSI aKTUBHOCTHU FJIAKTHK CAMBIX Pa3HBIX THIIOB B
pamKax eniuHON Mozenu. JTta uaes nosBuiaack B 1964 r. B pabotax Connurepa u 3enpa0Buya.
IlepeMeHHBIMY TapaMeTpaMH B OCHOBHOM SIBJISIIOTCS TapaMeTphl OKPY KAIOLIEero ra3a U Macca
YEepHOM ABIPHI (2 B OOJBIIMHCTBE CIIydaeB TOJIBKO Macca). B ee pamkax ynaercst 00bSICHUTB
Bce HanboJIee CyIECTBEHHBIEC CBOMCTBA aKTHBHBIX SIEP, BKIIIOYAs CIIEKTP M 00pa3oBaHKe
CTpyH.

HentpansuapIM 00beKTOM Halrell [anmakTuku cautaercst 00beKT SgrA*, coBmamaromui ¢
JMHAMUYECKUM HEHTPOM [ anakTuku. OTO yHUKAIbHBIA TOUEUHBIN PaJHONCTOYHHUK C
IUTOCKHM CHEKTpOM. FIMEHHO B HEM MOXKET HaXOJUThCSI CBEPXMAacCHUBHAsI YepHAst AbIpa.
SgrA* pacmnosokeH B IEHTpe CIUPAITFHON ra30Boi CTpyKTyphl SgrAWest. 'mnoresa
CYILIECTBOBAHUS CBEPXMACCUBHOM YEPHO JBIPBI ¢ MACCOU B LEHTpE ['aakTUKU CTaJIKUBAETCS
C psiioM TpyIHOCTei. B nepByto ouepens, He HAOIOAAETCS CKONBKO-HUOY b 3HAYUTEIIHLHOTO
JKECTKOTO U3JTyYCHHS OT 00bekTa SgrA*, TMHAMHYECKOro IeHTpa ["anakTuku. A Beb
CIPATaTh TAKOTO «3Beps», KaK CBEPXMAaCCHUBHAs YepHas JbIpa, OueHb Helerko! AKKpenupys
MEX3BE3/IHbIH ra3 (a Taxke 3Be3HBIN BeTep OT 3Be3HOTO0 cKkotuieHus IRS 16), uepHas npipa
JI0JKHA Obl1a ObI MHTEHCHBHO M3JIy4aTh B PEHTTCHOBCKOM JHMaIa3oHe, 4ero He HaOIoaaeTcs.
Kpowme toro, npunnBHOe BO3AEHCTBHE TAKOTO 00BEKTa MPEMATCTBOBAIO ObI
3B€371000pa30BaHMIO B IEHTPAIbHON 00acTi ['aakTHKHU. A TaKKe CyIIeCTBYET
TPYZHOOOBSACHIMOE B paMKaxX T'MIIOTE3bI O CYIIECTBOBAHUN YSPHOH JBIPHI Pa3IHINe B
pactmionoxxernu ckoruierns IRS 16 n o0bekra SgrA*.

CymecTByeT psa padoT 110 MOAEIMPOBAHHUIO ITOCIIEICTBUI BCIBIIIKY 3BE31000pa30BaHus B
nentpe ["anakTuku. MHOTHE IPOSIBICHUS aKTHBHOCTH B 3TOH 00J1acTH yaeTcsi 00bSICHUTh
UCXOJs U3 3TON Mojienu. To, uTo B IeHTpe Hamledl [anakTuku uaet 38e31000pa3oBaHue,
SIBJIsIETCsI HAOMI0AaTeNbHBIM (PaKTOM. 3apErHCTPUPOBAHO OOJIBLIOE KOJINYECTBO KpaiHe
MOJIOABIX 00beKTOB. OJTHUM M3 MOCJIEJAHUX COOOLICHUH Ha ATy TEMY sIBJIIETCS paboTa
aMEepUKAHCKHX HAOJI0IaTeNIei, B KOTOPOH co00IaeTcst 00 OTKPBITHH 3Be3/1bI Bosbdha —
Paiie Ha pacctossanu 0,5 MK OT TaJaKTUYIECKOTO LIEHTPA.

Ecnu B paifoHe ramakTHUeCcKOro IEeHTpa UIET MPoIiece 3Be31000pa30BaHus, TO MOKHO
TIOCTPOUTD €0 MOJIETb U TIOCMOTPETh, COBIAAAIOT JIM MPEACKA3aHHS MOJIEINH C
HaOJIIOAEHUSAMMU.

OIIMCAHUME MOJAEJIN

Boubinast 9acTh 3Be3/1, Kak ClelyeT u3 HaOJtoIeHUH, BXOJUT B COCTAB IBOMHBIX U KPaTHBIX
CHCTEM, YTO, TIO-BUJUMOMY, SIBJISIETCS BaXKHOW OCOOEHHOCTRIO MpOIiecca 3Be31000pa30BaHMUs.
Oco0eHHO ICHO HEOOXOAMMOCTh y4eTa JBOMHBIX 3B€3]] B 9BOJIIOIMOHHBIX CIIEHAPHIX OblIa
oco3HaHa B KoHIE 60-x — Haydase 70-X, Korja ObIT OTKPBITHI IIEPBHIE JBOWHBIE
PEHTTCHOBCKHE HCTOYHUKH ¥ HEUTPOHHBIE 3Be3/1bI (I1yJIbCaphl).

Dpouronus 38e31] B TecHOH nBoitHOM cucteMe (TIC) CHIIBHO 0TiHYaeTCs OT SBOJIIOIUU
oauHO4HOM 3Be31bl. B npouecce sBomonuu TC nporcxoaut (BO3MOXKHO,
HEOJTHOKPATHOE) TMIePETEKaHUE BEUIECTBA OT OJHOTO KOMIIOHEHTA K APYTOMY, YTO MOXKET
Ka4eCTBEHHO U3MECHHTH MX 3BOJIONHUOHHEIN cTaTyc. [IpuMepoM 3TOTro CIy»KHUT AJTOJb,
M3BECTHAS JBOIHAS 3Be3/1a B co3Be3quM [lepces

(mapamoxc Axroris).

O6pazoBanne OONBIIMHCTBA JBOWHBIX PEHTTEHOBCKUX NCTOYHUKOB, IBOHHBIX U
MUJUTACEKYHIHBIX PaAHONyIbCApOB, TIap YepHas ApIpa + mysbcap ObUI0 ObI HEBO3MOXKHO
0e3 oOMeHa BeIecTBOM, Tak Kak MpH B3pbIBe OoJiee MacCUBHOM (M ObICTpee
SBOTIOIIMOHUPYIONIEH ) 3BE3/bI CUCTEMA pacTaiach ObI.



Kax acTpoHOMBI 1OOBIBAIOT 3HAHUS O CBEPXJAITBHUX 00BEKTaX?

Cotpynuuku otaena PenstuBuctckoi actpodusuku ['ocyaapcTBEHHOTO aCTPOHOMHYECKOTO
nactrTyTa M. I1. K. IlITeprbepra pa3padoramu moxens sBomtoniu T/(C. B kommbroTepe
«POXKIAIOTCS IBOWHBIE 3BE3/bl, KOTOPBIE 3aTEM XXHUBYT Pi BUIOU3MEHSIOTCS COTJIACHO
3aJaHHBIM 3aKOHAM.

PeanbHO cymiecTByeT MHOKECTBO PA3IMYHBIX TUIIOB IBOWHBIX CHCTEM, U IIPH
MOJIETTMPOBAHUU MOKHO CJIEJUTH 3a CHCTEMaMH BCEX 9THX TUIOB. PaccmarpuBaercst
npoMexyTok Bpemenu ot 0 1o 10 MJIH JieT, a 3a Takoi Nepro/1 He BCE THITHI ABOMHBIX CHCTEM
ycneBatoT chopmupoBatbes. Ho Ipu 9TOM TPYIHO pacCUMTHIBATH HA MOSIBJICHUE PEIKHX,
9K30THUECKHUX HUCTOYHHUKOB, a €CIH ObI OHU M TMOSIBIJINCH B PACU€Tax, TO pe3yibTaT ObLI OBl
HEYCTOWYHB M3-3a CBOEH MaJOl CTaTHCTUYECKOI 3HAYMMOCTH (BCIIOMHHTE OpOoCcaHne
MOHETKH).

Ecnm cuctemMa cocTOUT U3 YEPHOMN IBIPHI M CBEPXTUTAHTA, HE 3aMOIHSAIOIETO CBOIO MOIOCTh
Poma (T. e. ecri ero BemecTBO HE MepeTeKaeT B OBICTPOM TEMIIE Ha YEPHYIO IBIPY), TO MBI
OyzneM Ha3BIBaTh Takyio cuctemy ucrouHnkoM Trma Cyg X-1 B Jlebene — mHanboee
MU3BCCTHOT'O NPEACTABUTCIIA OTOI0O TUIIA, ABJIAIOIICTOCA OJHUM U3 JIYYIIUX KaHAUJIaTOB B
YepHBIE BIPHI, HAPABHE C PEHTT€HOBCKUMH HOBBIMH. AKKpEIHs B TAKOW CHCTEME UIET U3
3BC3JHOT'O BETPA, 1 PCHTICHOBCKasl CBETUMOCTb MOKET JOCTUTATH 3HAYUTEIHbHOU BCJIMYUHBI,
HO HE CJTUIIKOM OJIM3KOH K KPUTHYECKOM.

Ecnu Ha KOMIAaKTHBRIA 0OBEKT MajfaeT OOJIbIIE BEIIECTBA, YeM OH MOXKET «IPOTJIOTHTEY,
TO HM3-3a JAaBJICHUA U3IYYCHHUS YaCTh MAJAOIICTO ra3a OyIeT oTOpackBaThCs 0OpPaTHO.
CBepxaKkKpenupyIoIIue YepHbIe TPl MOTYT UMETh HaOII0AaTeIbHBIC TIPOSIBIICHIS B
BHIE CTPYH (

JOKETOB

), a B IIeHTpe ["amakTuky Kak pa3 HaOIIOAal0TCs KaHIUAAThI B YePHBIC TBIPHI,
oOnasaromue CTpyHHBIMHA UCTEUSHUSIMU BelllecTBa. Takke MOKHO pacCMOTPETh
CHCTEMBI, COCTOSIINE U3 YEPHOU BIPHI U 3BE3/IbI TTIABHOM MociiefoBarensHocTy (Y]] +
I'TD).

B nepBbie HECKOIBKO MIJIJIMOHOB JIET «IIPApOIUTEIN» HEHTPOHHBIX 3BE3]] eIlle He yCIeIH
MIPO3BOJIIOIIMOHUPOBATh. Bpemsi )KM3HN HEKOTOPBIX CHCTEM MOXKET OBITh HEBEJIMKO, U TaKue
HCTOYHHUKH OBICTPO BBIMHUPAIOT. TakuM 00pa3oM, HaIllM MIPEAKH MUJUTHOHBI JIET Ha3aJ UMEIH
Kyza OoJIbIINeE MaHCHl OOHAPYKUTh YepHBIE JBIPHI B IEHTpaibHOH o0macty ["amakruku. K
CYACTBIO (MM K COKaJIeHNI0?), OHM TPEIOCTaBIIN 3TO HaM. Celfuac MOXKeT OBITh BCETO
HECKOJIBKO CHCTeM Takoro Tuma. CoriacHo pacderam, Ha 7 MITH JIET CyIIECTBYET BCETO
HECKOJIBKO TaKHX CHCTEM.

VYueHbIM yJanoch CpaBHUTH MpeCcKa3aHus Mozen ¢ HabmoaenusiMu. Haubonee neHHble
JTAaHHBIE O PEHTI'€HOBCKHUX MCTOYHHMKAX B IEHTpe ["anakTuku nanu HaOIIOEHUs CO CITyTHHKA
«['panary». Y kaHIUAATOB B YepHBIE IBIPBI, HCTOYHUKOB 1E 1740.7-2942 («Benuknit
Annaurmnatopy») u GRS 1758-258, B paguoauana3zone HabmonaroTes pxkeTsl. Ha BpeMeHHOM
MaciiTade mopsiika MecslieB NOTOK )KECTKOTO PEHTTEHOBCKOTO H3JIYUEHHUS OT ITUX OOBEKTOB
H3MEHseTCs B IECATKH pas.

TAK UYTO XE [TPOUCXOJUT B UEHTPE 'AJIAKTUKN?

OCHOBHOH BBIBOJ] TAKOB: HAa0JI0/1aeMO€E KOJIMYECTBO U IIPOCTPAHCTBEHHOE paclipeie/IicHue
PEHTICHOBCKUX UCTOYHUKOB B HeHTpaJ’[BHOﬁ obnactu ['amakTuKu He IIPOTUBOPEYAT TUIIOTE3EC
0 BCIIBIIIKE 3Be371000pa30BaHIsI, IPOHCIIEIICH OKOJIO / MITH JIET Ha3as.

B nanpHeiimem 05110 OBI MHTEPECHO MPOCIEAUTH BOIIOINIO0 HEKOTOPHIX IPYTUX THUIIOB
00BEKTOB, OCOOCHHO OAMHOYHBIX YEPHBIX JBIP N HEUTPOHHBIX 3B€3]], aKKPEIHPYIONTIX
BEIIECTBO MEX3BE3AHOH cpepl. Takne 00beKTH MOTYT HaOIIOaThCS Ha PACCTOSHUY LIEHTPa
TamakTukun COBPEMECHHBIMU CITYTHUKAMU JIMIIb IIPU OYCHDb MaJjou CKOPOCTH PEIIATUBUCTCKOTO
00bEeKTa OTHOCUTEIIBHO MEX3Be3/1HOH cpebl (mopsaka 10 km/c), yro ManoBeposiTHO. OHAKO



OMHOYHBIC HEHTPOHHBIE 3BE3IBI MOTYT OBITH IIEPHOANYECKIMU MICTOYHUKAMH ¢ OO0JTbIIeH
CBETHMOCTEIO B CIIydae HaKOIUICHUS BEIIeCTBA Ha MarHUTOC(eEpe.

MoaenupoBaHHe 3BOIONHAN TECHBIX JBOWHBIX CHCTEM JaeT BO3MOKHOCTH HE TOJIBKO OIIEHKU
N3MEHEHHs] KOJIMYECTBA PEHTTCHOBCKUX HCTOYHHKOB B TaJJAKTUKAaX C TEYCHUEM BPEMEHH U
CyMMapHO# peHTTEeHOBCKOIl CBETUMOCTH T'JIAKTHK, HO M TI03BOJISIET pAaCCMOTPETh OoJiee
JIOKAJIbHBIE COOBITHS, TAKUE KaK BCIIBILIKH 3Be371000pa3zoBanus. Oco0oe MECTo TaKxe
3aHMMAIOT I'aJJAKTUKY CO BCIIBIIIKOHN 3Be3/1000pa3oBanust B sipepHoi obmactu. Celiuac
MOMYJIAPHA TUIIOTE3a, YTO Ha MPOTHKCHUH MUJIIHAP/IOB JICT STH TaJJAKTHUKH UCIBITHIBAIOT
KOPOTKHE BCHBIILKK OYpPHOTO 3B€371000pa30BaHMs B CBOUX [IEHTPAIBHBIX 00JIaCTsIX.

HUrak, no Bceli BUIUMOCTH, HECKOJIBKO MIJIJTMOHOB JIET Ha3al B LEHTpe Hauleil ["anakTuku
MIPOU30IILIA MOIIIHAS BCIIBIIIIKA 3BE31000pa30BaHMUs, pE3yIbTATOM KOTOPOH SIBIISIOTCS, B
YacTHOCTH, HaOJroJaeMble B 3TOW OOJIACTH PEHTTC€HOBCKUE HCTOYHUKH.

AHoManbHas 3Be31a

Wzydas xummaeckuii coctaB (opMHUPYIOLIETOCS IUIAHETAPHOTO TUCKa BOKPYT 3Be3xbl bera
JKuBormmcia, aMmeprKaHCKHE aCTPOHOMBI OOHAPY)KIIH B HEM aHOMAJIBHO BEICOKOE
coJlepKaHue YIiieposia — 3JIeMEHTa, COCTaBIISIONIEr0 OCHOBY >kKM3HHU Ha 3emie. ITo cnoBam
cotpynuuisl JJaboparopun sk3omuianet u 38e3aHoi actpodusnku HACA (ExoPlanets and
Stellar Astrophysics Laboratory) nokropa Axu Pobepre (Aki Roberge), pykoBoausieit
HCCJIEI0BATEIbCKOM TPYIIIOH, «. .. MOUCK IUTAHETAPHBIX CHCTEM, (OPMHUPOBABIINXCS TaK JKe,
KakK Halia, MHOI'O JICT 3a00THUT YYCHBIX. Ho TO, YTO HAlJTU MbI, OKa3aJIOCh 60J'ILI]_II/IM
CIOPIIPU30M: BOKPYT 3TOM 3BE3/1bI yriiepo/ia Oobliie, 4eM MOKHO ObUIO 0KHAaTh. Tam
TIPOUCXOIUT YTO-TO HEOOBITHOERY.

bera XXuBonucua — 3Be31a B Bo3pacte oT 8 10 20 MiH JieT. B cnekTpax nanexoil 3Be34HOM
CHCTEMBI OBUTH 3a()UKCHUPOBAHBI TAKXKE HEOTHOPOIHOCTH, KOTOPBIC TIO3BOJIAIOT CIENATh
BEIBOJIBI O HAJTMYWH IDIaHET. BRIICHUIIOCH, YTO B BEIECTBE 3BE3/IbI MHOTO HOHM3MPOBAHHOTO
yraepona. Vicxoas u3 3TOro MOKHO MPEIIIONI0KATh, UTO TIAaHETHI BOKPYT beta XKusommcma
CHJIBHO OTJIUYAIOTCs 0T 00bekTOB CoslHeuHOU cucTeMbl. Hampumep, ux atmocdepa nomkHa
ObITh Oorata MeTaHoM (Kak Ha Turane), a B acTeponiax U KOMETax 0XKUAAETCsl BHICOKOE
cojiepkaHue rpaduta 1 OpraHn4ecKux coequHeHuid. bonee Toro, apyras y4acTHUIA
uccrenoBanus — Anucus Beitabeprep (Alycia J. Weinberger) — yBepena, 4to Tam
CYIIECTBYIOT XOJIOJAHBIC IUTAHETHI U C HUX UCTIAPACTCA METaH (B COCTaB KOTOPOT'O BXOUT
yIJIEepO), 9TO U CO3aeT TaKyI0 KapTUHY.

Tawm, rie B30pBaIach CBEpXHOBAS

Ha paccrostaun 10 ThIC. CBETOBBIX JIET B CO3Be3IUH HayroapbHUKA acTPOHOMBI. OOHADP Y KIIH
00BEKT, aHAJIOTOB KOTOPOMY ellle He HaOmronany. Ha nepBeIid B3I, 3TO OOBIYHAS
HeliTpoHHas 3Be31a. Ho, Kak TOBOPHT pyKOBOAUTEINH HccenoBanus Aupea ae Jlroka
(Andrea De Luca) u3 mmtanckoro HarmmmonamsHoro actpodusndeckoro uacTHTyTa (Istituto
Nazionale di Astrofisica), mpo6iema B TOM, 4TO 3TOT OTHOCHUTEIIEHO MOJIOJJOH OOBEKT BEIET
cebst Tak, OyATO eMy yKe HECKOJIbKO MHIUTHOHOB JieT. TymanHocts RCW 103, B koTopoii
HaXOJIMTCS CTPaHHBIN 00BEKT, M3BEeCTHA OoJiee 25 yeT.

Oo6nekt HazBamu 1E 161348-5055.

VYueHble, BO3MOXKHO, HUYET0 HEOOBIYHOTO M HE 3aMETHIIN Obl, HO HAaOJIIOIEHHE, TPOBEICHHOE
¢ oMoIIbI0 ramma-Tesneckona « XMM-Newtony, mokaszano, YTO pEHTT€HOBCKOE U3TyUYeHHE
00BeKTa — HEOOMBINOH TOIYOOBATOM TOUYKU B IEHTPE — MEHSETCS C TIEPHOANIHOCTHIO B
6,7 4, T. €. B JECATKH THICSIY pa3 MEAJICHHEE, YEM 3TO JIOJDKHO MPOUCXOJUTh Y HEIaBHO
BO3HHMKIIEH HEHTPOHHOM 3Be3/Ib1. ITO TeM Oojiee YANBUTENBHO, YTO BO3pacT 00beKTa
TOpsIJIKa JIBYX THICSY JIET, HO OH BeJIET ce0sl Tak, Kak BelyT ce0st HEWTPOHHBIE 3BE3/Ibl,
KOTOPBIM YK€ MIJUTHOHEI.

[IerTasics pasragate npuanHy HeoObrgHOTO MOBeAeHUs 1E 161348-5055, yuensie
BBIABUHYJIH psijl rutiote3. O Ha MPEeAroIaraeT, 4To 3TO

Mar”erap,

OKPYXEHHBIN JUCKOM M3 BEIECTBA, TOPMO3SIIETO BpaiieHue. M3BecTHhIE MaruHeTapsl 1o
CpPaBHEHUIO C HEUTPOHHBIMH 3BE3/IaMH ITYJIbCUPYIOT C MEHBIITMMHU MTEPHUOaMU —
HECKOJIPKO pa3 B MUHYTY, HO BCE )K€ 3TO HAMHOTO ObICTpee, ueM mmynbcarus 1E. JIpyras
BepCHs 3aKIIF0YaeTCs B TOM, uTO |E — gacTh qBOHHOMN cHCTEMBI ¢ 0OBIYHOM, HO OYCHb



MaJIEHbKOM 3B€37101 ¢ MacCOW OKOJIO MOJIOBUHBI COJTHEUHOM, KOTOPAast ¥ 3aMeIsIeT
BpameHne. Ho u 3Ta Bepcust He MOKeT OBITh IPUHATa OKOHYATEIIEHO: TaKUe
PEHTTCHOBCKHE CHCTEMBI, KOHEYHO, YK€ U3BECTHBI, HO UX BO3PACT, KaK MPaBUIIO,
oosbie, ueM y 1E, B MUIITHOHBI pa3.

OOBEKT O0Kazaycsi HACTOJIBKO 3araJ0uHbIM, YTO OJIMH M3 YYaCTHUKOB HCCIIEIOBAHUS
JlxoBanau burnamu (Giovanni Bignami) u3 LleHTpa n3y4eHust KOCMUUECKHX U3ITy49eHHN
(Centre d’Etude Spatiale des Rayonnements) npusHascs: «1ToObI MOHSATH 3TO SBICHHUE, HAM
HY’KHO €I1[€ MHOI'O€ y3HaTh O CBEPXHOBBIX, HEUTPOHHBIX 3BE€31aX U UX 3BOJIOLUNY.

CIELIU®UYECKHUI OB BEKT — BJIOB

Bonpmioit reneckon VLT nmomor yueHbIM 00HapYKUTh «daMOpHOH» [anakTuku —
CT'YCTOK IPOTOBEIIECTBA, HAXOAIIUICS Ha paccTosHUK Oosiee 10 MIIpT CBETOBBIX JIET OT
3emin. 3a mocieqHUE HECKOJIBKO JIET aCTPOHOMBI 0OHApYKMIIM Ha OKpanHax BceneHHoit
HECKOJIBKO TaK Ha3bIBAEMBIX

61m000B

(oT aHMIIMIiCKOTO CIIOBA

blob

— CTYCTOK, Karursi). OHH OTHOCATCS K HOBOMY KJIacCy KOCMHYECKUX OOBEKTOB,
XapaKTepU3YIOMINXCsl OOJIBIION SHEPTHUEH, HO OUEHB CIa0BIM BHANMBIM H3ITy4YCHHEM.
HexoTopbie 6710061 UMEIOT pa3Mepbl, CpaBHUMBIE ¢ Haleil ['anakTukoi, apyrue
3HAYUTEJIBHO NPEBHILAIOT ee. MIcTHHHAs npupoia STHX 00BEKTOB BCE eIl HesICHa,
CYIIECTBYET JIUIb HECKOJIBKO pabOvYHX THIIOTES.

[Tockonbky nuamerp BeeneHHoil, M0 COBpeMEHHBIM TaHHBIM, COCTaBIIIET Hopsaka 13,5 mupa
CBETOBBIX JIET, HAOJIFOIEHHE CTOJIb YAAJICHHOTO 00BEKTA MO3BOJISIET YICHBIM «II€PEMECTHThCS
BO BPEMEHM» B 310Xy O4eHb paHHel BceenenHoil. O0beKT OblT 0OHApYXKEH MpU
HCTOJB30BaHUH MHOTOpe:kuMHOTO HHCTpyMeHTa FORS1 Bonpmoro temeckoma ESO (VLT) B
nexabpe 2002 r. ActpoHOMBI HabMronaH HebobIIoi yaacTok obmact GOODS South field
IIPH UCTIOJIE30BAaHUH y3KOIOJIOCHOTO puibTpa 505 HM B TedeHHe 8 4acoB. DTOT CIICIIHATBHBIN
(GUIBTP MO3BOJISIET PETHCTPUPOBATH U3ITyUSHNE aTOMOB BOZOPO/IA.

Huametp 61006a cocraBiser 200 THIC. CBETOBHIX JIET, YTO B JiBa pa3a OoJbiie MieqHOro
[TyTu, ero noxHas uU3MydaeMas SHEPIUs NPUOTU3UTEIHHO B 2 MIIPA Pa3 MPEBHIACT YHEPTUIO
Comnuiia. HecMOTps Ha 3TO OH J10JITO€ BpeMsI OCTaBaJICAd HEBHAUMBIM HAa CHUMKAX, CIACTaHHBIX
IPY TTIOMOIIH CPE/IHUX TEJIECKOIOB B IMaIla30Hax JUIMH BOJH OT HH(PAKPACHOTO 10
PEHTTE€HOBCKOTO.

Cronb crierudpuyecKiii KOCMHYECKH 00BEKT 00HAPYKEH acTpOHOMaMHu BriepBbie. «bi1o0 He
SIBIISIETCS HU TaJJAKTUKON ¢ aKTHBHBIM SJIPOM, HU T'aJIAKTUKOH, I7ie OYpPHO MPOTEKAIOT
nporecchl 00pa30BaHMsI HOBBIX 3B€3]], — KOMMEHTHPYET PYKOBOJHUTEIb HccliefoBanust Kum
Huncon (Kim Nilsson) u3 ESO. — Hu oniHa u3 cymiecTByIOMUX TEOpUi HE 00BICHSET
CyIIECTBOBaHUE 3TOT0 00bekTa. Bo3MokHO, MBI HaOIIO1aeM M3ITydeHHE BOIOPOAA, KOTOPOE
BO3HHUKAET B pPe3yNbTaTe KOHIIEHTPAI[UK IEPBUYHOT0 raza BeeneHHoil BOKpyr kiacrtepa
TeMHOH Marepuu. Ecim 310 Tak, TOrAa Ml CTajau CBHJETEISIMU HadallbHO (ha3bl
(hopMHUPOBAHNS MAaCCUBHOMN TaTaKTHUKH, TIOYTH TaKOH ke, Kak Hamr Mueunsrit [TyTey.

KBA3APBI ITOPOXJIAIOT HOBBIE 3AT'AZIK1



KBazapsl — camble sipkue 00beKThl BO BeenenHoit — chopMHUpOBaIHCH B OTHOCUTEILHO
HEOOMBIINX raJlaKTUKaX. DTO SBICHHE BOUCTUHY SKCTPEMAIBbHOE, BEJb KBa3aphl JAIOT
H3Iy4YeHHe ropa3no Oolbliee, 4eM, HalpuMep, Bce 3Be3 Il Hamero Miteuroro [lytu. B
COOTBETCTBUH C COBPEMEHHBIMHU TEOPHUSMH MOIIHEHIIIee H3ITy4eHHe KBa3apoB 00513aHO CBOUM
TIOSIBJICHHEM IIpOlieccaM IOTJIOIIEHNs] CBEPXMACCHBHBIMHU YEPHBIMU JIbIpamMu. B Oonee
MI03/THEE BPEMsI CBEPXMACCHBHBIE YEPHBIE JIBIPHI 00Pa30BBIBAIHCH YK€ TOJIIBKO B OUYEHb
MacCUBHBIX raJlakTHKaX, HO Ha 3ape BcesieHHOM Bce ObIIO HE Tak. A Beb OOJIBITMHCTBO
SIPKUX KBa3apoB c(hOpMHUPOBAIOCH UIMEHHO TOT/a, KOTia Bo3pacT BeeneHHo# cocTaBisit
JIMIIB NPUOIU3UTENHHO TPETh OT €€ HBIHEIIHETo Bo3pacTa.

Hcnone3ys BockMumeTpoBsIii Tereckon «CesepHslit bimsuerny (Gemini North, Gemini
Observatory), ycTaHOBJICHHBIA Ha BEpIIMHE MOTYyXIIero ByiakaHa MayHa-Kea Ha ["aBaiickix
OCTPOBAaX, MEXIyHapOJHAS TPYIIA ACTPOHOMOB H3Y4HIIa AEBATH KBAa3apOB, PACIIONIOKECHHBIX
OT Hac Ha paccTosSHUU B 10 MIIpJ] CBETOBBIX JIET, YTO COOTBETCTBYET BPEMEHH, KOT/Ia BO3PACT
Bcenennoii 6611 MeHEe 4 MIIPJ JIeT. ACTPOHOMBI TIOMBITAIUCH BEICTHTE M3 00IIETO
N3ITyYeHHs IPEBHEHUIINX NCTOYHUKOB M3IIy4EHHE IIEHTPAIbHOTO KBa3apa, YTOObI
HEMOCPCACTBCHHO PA3TJIAACTD «POAUTCIIBCKUC) ITAJIAKTUKHU, B KOTOPBIX Pa3sBUJICA TOT WA
UHOI «MOHCTP». OJJHAKO JIMIIb OJJHA M3 TAKMX raJlaKTHK OKa3alach JOCTATOYHO SIPKOH U
JOCTaTOYHO MaCCHBHOM, YTOOBI €€ MOXKHO OBLIO YBUJETH C IIOMOILBIO COBPEMEHHBIX CPEICTB.
U 9ra rajaktuka OblIa BCEro JHMIIb CPETHETO pa3Mepa, TO eCTh NOA00Ha HaleMy
coOctBeHHOMY MieuHomy IlyTu.

ITomoOHBII pe3yabTaT BhI3BAI OOJIBIIOE YAUBICHHUE B Cpelic acTPOHOMOB. «Korma Mbl BUIUM
YTO-TO OYEHb SIPKOE, TO OOBIYHO 0XKUIAEM, YTO 3TO Oy/IeT OUYEHb BHYIIUTEIBHBIM 1
MAaCCHBHBIMY, — TOSCHSET WieH 3Toi rpymmsl Podept Cmut (Robert Smith) u3
JIuBepmynsckoro yHuBepeutera uM. Jxxona Mypa (Liverpool John Moores University) B
Bemnko6puranuu. Kpome Toro, He 65110 00HApYKEHO HUKAKUX IPH3HAKOB B3aNMOACHCTBUS
1 00bETMHEHHS TAIAKTHK, a BEb IMEHHO NPOIIECC CIMSHNA TANAKTHK, KaK CIMTaJIOCh paHee,
u obecreunBaeT HeOOXOAMMBIM MaTEpPUaJIOM IIEHTPAJIbHbIE CBEPXMACCHBHBIE YEPHBIE IBIPHI.
[Moxyuaercsi, 4TO «TOIUIMBOM» siApa aJaKTUK CHA0XaeT Mpekie BCEro HelpepbIBHbIN
MIPUTOK TraJIaKTHYECKOTO Ta3a.

Ocraetcs 3araikoii, moueMy KBaszapbl, HAXOASIINECS Ha TaJbHUX PACCTOSHUSX, CHSIIOT
npubau3uTenbHO B S0 pa3 spue cBoux 0oJiee MOJIOABIX U ONM3KUX K Ham cobpatbeB. To i Te
JIaBHUE TaJJAKTUKH CKOHI[CHTPUPOBAJIM OOJIBILIE I'a3a [0 CPABHEHHMIO C OoJiee MO3IHUMHU, TO JIU
OTJaJeHHbIe YepHbIe IbIphI pa3 B 10 MmaccuBHee. Pobept CMuT cunTaeT 6osiee BEpOsITHBIM
rocieinee 00bSICHEHUE, HO HE MOXKET MOKA OOBSICHUTD OBICTPBIA POCT APEBHHUX YEPHBIX JBI.
AcTpou3uky paboTalOT Hal HOBBIMH TEOPUSIMH, IPU3BAHHBIMU OOBSICHUTD, KaK TaKOe
MOTJIO CITyYHTBCS 32 BpeMs, HE TPEBHIIIAIONIee HECKOIBKHX JECATKOB HIIM COTEH MHJUTHOHOB
ner. CylecTByeT NMpeArookKEeHHE, YTO TIEPBbIe YePHBIE ABIPBI BO3HHUKIIN HETIOCPECTBEHHO
3a cyeT cxkaTus (KoJularca) NepBOPOAHOIO Tra3a, MUHYs 3Tan (hopMHUpoBaHus 38e31. OmHAKO
OoJiee NOMYJISIPHbIE MOJIENIN BCE JKE MIPUBJICKAIOT K POLIECCY POKACHUS YEPHBIX JBIP TEPBYIO
TeHEepaIMIO 3Be3/1, KOTOpbIe CPOPMHUPOBAIUCH BCKOPE Nociie bonbioro B3phiBa.

Ot TICPBBIC 3BE31bI OBLIM OY€Hb MAaCCHUBHBI ", COOTBCTCTBCHHO, XHUJIK OUCHb HCIOJII'O. Bor
OHHU, BO3MOKHO, 1 TTIOPOJUJIN NTEPBLIC KPYITHBIC YEPHBIC JAbIPBI, KOI'/Ia B3PphIBAJIMCH B BUJIC
CBEPXHOBBIX. «Ecii 3TH 3Be3/1bI (HOPMHUPOBAIIKCH B TECHBIX CKOIUICHHSX, TO YEPHBIE JBIPBI
MOTJIH OBl CTAJIKUBATHCS APYT € APYTOM JOBOJIEHO YacTo M OBICTPO HabpaTh Ty Maccy, C
KOTOpOH MBI HIMEEM JIEIIO B cilydae KBazapoBy, — cuuraeT Mapek Kykyna (Marek Kukula),
KOTOPBIH 3aHUMaeTCsl M3y4EeHHEM KBa3apoB B DJMHOYPICKOM YHUBEPCHUTETE
(BenukoOpuranus).

NCTOYHUKU 3AT AJOYHBIX TAMMA-BCIIBIIIEK:
HOBBIE BEPCHUN

C TTOMOIIBIO KOCMHUYCCKUX TEJICCKOIIOB aCTPOHOMAaM YJIaJIOCh 3HAYUTEIBHO IMTPOJABUHYTHCH B
TIOHUMAaHUM MPUPOAbI KOPOTKHX BCIIJIECKOB raMMa-mU3JI1y4YCHUA — TaK Ha3bIBA€CMBIX GRB-



Benblimek. OfHAKO C yBEIMIEHHEM 00beMa JIaHHBIX YHCIIO BOIIPOCOB MHOXKUTCS, X YIEHBIM
MIPUXOUTCS BBIIBUTATh HOBBIE TEOPHHU NMPOUCXOXKICHNUS 3araJOYHBIX FaMMa-BCIUIECKOB.

Ha ocHOBaHWNH MaHHBIX, TOTYYSHHBIX IIPH MTOMOIIH CITyTHHKOB «Swifty 1 HETE-2, a Taxoke
JPYrUuX KOCMHUYECKHX M Ha3eMHBIX TEJIECKOIIOB, ObLIIO BHICKAa3aHO IPEIIOJIOKEHUE, YTO
kpaTtkre GRB-BCIBIIIKY IPOUCXOIAT B pe3yibTaTe CIUSHUSA ABYX HEUTPOHHBIX 3BE3] MU
HEeHTpOHHOH 3Be3/1b! U uepHOU AbIpbl. J{miHHEbIe GRB-BCHBIIIKY IATCA MUHYTY WIIH JOJIbILE
1 BO3HHKAIOT, KOT/1a MACCHBHBIE 3BE3/IbI B3PBIBAIOTCS ¢ 00pa30BaHUEM CBEPXHOBOU.

OnHako HefaBHUE HAOIOAEHUS MIOKa3allu, YTO MPOLIECChl, pUBOAsIIne K KopotkuM GRB-
BCITBIIIIKAM, TOPA3JI0 CIOKHEE, YeM CUMTAIOCH paHee, coodmaet «Sky and Telescopey.
CornacHO CyIIECTBYIOIIEH MOIEIH, IPH CIUSIHUH IBYX HEHTPOHHBIX 3BE3/ 00pa3yromuiics
00BEKT MIHOBEHHO KOJUIATICUPYET B YEPHYIO AbIpYy. HebombImoe KoamiecTBO 0CTaBIIEroCs
raza o0pa3yeT ANCK BOKPYT YEPHOMU JBIPHI, U3 KOTOPOTO MO BO3ACHCTBHEM MarHUTHOTO OIS
CO3JIAfOTCS 1Ba MIPOTHBOIIOI0KHO HAIIPABJICHHBIX JUKETA. Y JAPHbIE BOJTHBI, (JOPMHUPYIOIIHAECS
B JDKETaxX, B CBOIO ouepepb Be3biBatloT GRB-BembIIIKYy.

Taxkoii crieHapuii, Ka3aJI0ch OBI, TOJDKEH XOPOIIO OOBSICHATEH CBOICTBAa KOpOoTKNX GRB-
BCIIBIILIEK — KPaTKOCTh, SHEPTHUIO U yJaleHne ncrouHukoB GRB ot obnacreii
¢dopmuposanust 38e31. Ho B nrone 2005 r. «Swift» 3adukcuponan nea xpatkux GRB-
BCIUIECKA, 32 KOTOPBIMH CJIEI0OBAJIHN BCIIBIIIKH PEHTTEHOBCKOTO M3Ty4eHHs. MOIIHOCTh 3THX
PEHTIeHOBCKUX BCHBIIIEK OBLIa CPAaBHUMA C MOIIHOCTBIO IEPBOHAYAIBHBIX FAMMa-
BeruieckoB. Jpyroii kparkuit GRB-Beruteck, 3adukcupoBanHbiil B iekadbpe 2005 r., Takxke
03a/JIaui1 ACTPOHOMOB: ero 00Iast SHEPTHs Oblila CPaBHUMA C SHEPIHEH, BBIICISIOUICHCS TPH
TUnIHOM anutensHoM GRB, xoTst 00sr4H0 3Heprus kpatkux GRB Ha mopsinok menslIe.
OTH OTKPBITHS 3aCTABHIM TEOPETUKOB BBIZBUHYTH HOBBIEC IIPEATIONOKEHNS OTHOCUTEIHHO
MIPUPOIBI TaMMa-BCILIeCKOB. DHApo Makdeiinen (Andrew MacFadyen) u ero komieru
MIPEATIONOKIIN, YTO HCTOYHMKAMHU HEKOTOPBIX KpaTkux GRB-BcmbImek MOryT OBITH
JIBOIHBIE 3BE3/IHBIC CUCTEMBI, COCTOSIINE U3 HEHTPOHHOM 3BE3/IbI M OOBIYHOI 3BE3/IHI.
BelecTBO 00BIUHOM 3BE3/IbI «IIEPETEKACT» HA HEUTPOHHYIO 3BE3/Ty, M KaK TOJBKO Macca
HEUTPOHHOMU 3BE3/Ibl IPEBBIIAECT HEKOTOPBIN IIPEIEN, IPOUCXOJUT I'PaBUTALIMOHHBIA KOJUIAIIC
¢ 00pa3oBaHUEM YEPHOM JBIPHI, CO3JAIONINN KPAaTKYI0 raMMa-BCIbIIIKY. YacTh
pasJieTaroIerocs Ipyx TOM BelllecTBa 00MOapIUpyeT OOBIYHYIO 3B€3/1Y, BbI3bIBAsI BCIIBILIKH
PEHTTEeHOBCKOTO M3TYUICHHUS.

Kuraiickuii actporom Lurao [aif (Zigao Dai) BMecTe ¢ KOJUTeraMu MPeIioKiiI MOICTb,
COTJIaCHO KOTOPOH BO3HUKHOBEHHE KpaTkoli GRB-BeHbIIKN cBUAETENHCTBYET O
CIIMSTHHUY JIBYX CPAaBHHUTEIILHO HEOOJBIINX HEUTPOHHBIX 3Be31. OOpa3yromascst HoBas
HEWTPOHHAsI 3Be3/]a BPAIIAETCsl CO CKOPOCTHIO B COTHH 00OPOTOB B CEKYHTY.
[NosiBnsATONIEECS TIPU 3TOM TaK HAa3bIBAEMOE

muddepeHIranbHOe BpaleHe

HaBUBAeT BHYTPHU HEHTPOHHOMN 3BE3/IbI JINHUM MAarHUTHOTO TI0JIS. 32 HECKOJIBKO JIECSITKOB
CeKyHJ 00pa3yeTcsi MarHUTHOE HaNpshKEHUE, B PE3yNIbTaTe KOTOPOTO CKPBITAst SHEPTHS
BBICBOOOXKIAa€TCS B BH/I€ MOIIHOTO B3pPhIBA. JTOT B3PHIB BBIOPACHIBAET CTYCTKH MAaTEPUH.
[Ipu cTONKHOBEHHH OBICTPO ABUTAIOIINXCS CTYCTKOB C 00Jiee MEAJICHHBIMU BO3SHUKAIOT
BCITBIIITKH PEHTI€HOBCKOTO U3IY4YEHHUS, XapaKTePUCTHKH KOTOPHIX OX0XKH Ha
TIapaMeTphl U3ITydeHus, 3aMKCHPOBAHHOTO CITyTHUKOM «Swift». DTOT mpomecc Mmoxer
MIOBTOPSITHCSI HECKOJIBKO Pas3, UTO coryacyercs ¢ HabmoaeHusiMu — nocsie GRB-
BenbIKY Hioist 2005 1. HaOII01aI0Ch MIATh BCIIBIIIEK PEHTIE€HOBCKOTO M3JIydEeHUSL.

AcTpoHOMaM YK€ yIanoch BBIACHUTB, 4TO 0koJo 10 % xpatkux GRB He umeroT Huuero
o0mero ¢ nporeccamu ciausiHus. CKopee BCero, 3Ta 4acTh BCIIBIIIEK IPOXOJNUT B HE OUCHb
YAAJCHHBIX OT HAC TAJIAKTHKAX. B 3THX rajakTHKax HEWTPOHHbIE 3BE3/IbI-MarHEeTaphl,
00Jagaromye MOIIHEIM MarHUTHBIM ITOJIEM, IPOM3BOIAT MOTOKK raMMa-H3ITy4eHHs B TCUCHHE
OJTHOW-/IBYX CeKyHJ. TeopeTHKy MpearnonaraT, YTO BCIBIIIKA TaMMa-H3IydeHHIs] MOTYT
BBI3BATh U APYTrHe npoueccsl. Hampumep, B pe3ynpTare KoJuIarnca s/ipa MaCCUBHOM 3BE3/IBI
o0OpazyeTcs upe3BbIUAHO TsDKENass HEUTpOHHAs 3B€3/1a, Macca KOTOpoi OoutbIe
MAaKCHUMaJIbHOM Macchl HEUTpOHHOM 3Be3/1bl. Eciin HeHTpoHHAs 3Be3/a BpalllaeTcsi OUYeHb
ObICTPO, LIEHTPOOEIKHBIE CHIIBI MOTYT /IO ONPE/ICIIEHHOTO BPEMEHH MPE0TBpaIlaTh ee



KOJUTAIC B 4epHYO AbIpy. Ho B KOHIIE KOHIIOB BpalICHNE 3aMeATIAeTCS U HEUTPOHHAs 3BE3/1a
morudaet. [Tpu 3Tom mpoucxomut kpatkasi GRB-Bcnbimka.

Crapas oguHOYHAsI HEUTPOHHAS 3Be3/1a, n3BecTHas kak RX J1856.5-3754, umeet nuametp
okoito 20 kM. XoTs ee TeMIepaTypa HeoObIYHO BBICOKA ISl ee Bo3pacTa (okomo 700 000 °C),
OoJiee paHHKE HAOJIO/ICHNS HE BBISIBUIIM HUKAKO aKTHBHOCTH ATOM 3B€3/bI 110 CPAaBHEHHIO CO
BCEMH OCTAIbHBIMH W3BECTHBIMH JI0 CUX TIOP HEHTPOHHBIMHU 3Be31aMH. ACTPOHOMaMHU
MaptuHom BaH Kepukom (Marten van Kerkwijk) nz MacTuTyTa actpoHoMun Y HUBepcuTeTa
Utrecht, Hunepnanner u pu Kynxapuu (Shri Kulkarni) n3 Kanudopauiickoro
TEXHOJIOTUUECKOT0 MHCTUTYTA, [lacanena, ObU10 IPOBEAEHO ICTAIBHOE HCCIIEI0BAHUE 3BE3 bl
JUTSL TOTO, YTOOBI JTy4Ille MTOHATH MPUPOLY 3TOTO 00beKTa. HeoxnaanHo A1 acTpOHOMOB
n300pakeHNs U CIIEKTPHI, MOJTyYeHHBIE ¢ TIOMOIIbio Teneckona «Very Large Telescope»
(VLT) EBponetickoii toxu0i# o6ceparopunt (ESO), pacionoxenHo#t B Unim, mokaszaim
HAJIM9YHE MaJIoi KOHYCO0Opa3HOil TyMaHHOCTH BOJHM3M HEHTPOHHOU 3Be31bl. TyMaHHOCTh
CBETUTCSA 3a CUET M3IYIECHHU aTOMOB BOAOPOa U, OUYEBHIHO, KAKUM-TO 00pa3omM
B3aMMOJICHICTBYET C 3TOW CTPaHHOI! 3Be3/10i1. AHAIOTHYHBIE KOHYCOOOpa3HbIe TYMAaHHOCTH
HUMEIOTCSI BOKPYT OBICTPOBPAIIAIOIIUXCS PAJHOITYJILCAPOB M MACCUBHBIX 3Be3. OHAKO
TYMaHHOCTb BOKPYT 3THX 00BEKTOB 00pa3yeTcs B pe3yjibTaTe CHIBHOTO OTTOKA YaCTHI] U3
3BE3/1bI WM MyJIbcapa (3Be3IHBIN BeTep), KOTOPBIE CTAIKUBAIOTCS C MEX3BE3IHBIM
BEILECTBOM.

O0pa3oBaHne HEUTPOHHBIX 3BE3]] TPOMCXOIUT B MPOIECCE MPABUTALIMOHHOTO KOJIJIarca Ha
KOHEYHBIX CTaJUAX IBOJIOIMH JOCTATOYHO MAaCCHUBHBIX 3Be3. DBOJIOLUS 3BE3] C Maccoi, o
KpaifHell Mepe B HECKOJIBKO pa3 MpeBbIatomeii Maccy ConHIa, — MEUICHHAs!, OHA JUTUTCS
JECATKH U COTHH MIJUIMOHOB JIET. DTO MOKET IIPUBECTH K TOMY, YTO Macca MX [EHTPAIbHBIX
obnacTel, CHIIbHO C)KaBIINXCS M MCUEPIIABIINX 3aI1achl sIEPHOTO TOPIOYET0, B KAKOH-TO
MOMEHT OKa)keTcs 6omnbine npenena Yanapacekapa (1,4 macesr ComnHnta) st 6empIx
KapJIMKoB. B TaKoM COCTOSTHHM LIEHTpaIbHBIE 00IaCTH 3BE3/bI HE MOTYT CYIIECTBOBATH JOJITO
— OXJIaXKJIeHHE U IPOJOIKAIOLIECECs yBEIHUEHUE X MACChl HAPYIIAIOT OaNaHC MEXKAY
CUJIAaMH TSDKECTH U JJaBJICHUEM. B pe3ynbTrare oueHb ObICTPO, 32 HECKOJIBKO CEKYH/I HITH 32
JIOJI CEKYH/IbI, IEHTPaJIbHBIE 00JIaCTH 3BE3/IbI COKUMAIOTCS JI0 SIIEPHBIX TIOTHOCTEH,
II0JIBEprasich OJTHOBPEMEHHO IMPOIecCy HEHTPOHU3AINMH — POXKIaeTcs HeWTpoHHas 3Be3na. B
ciydae, KOr/ia IOSIBJICHUE HEMTPOHHOM 3B€3/1bI COIIPOBOXKIAETCS BCIBIIIKON CBEPXHOBOH,
3HAYUTEJbHAS YaCTh MacChl 3B€3/Ibl BEIOpAChIBACTCS B KOCMHUECKOe MpocTpaHcTBo. Ho
00pa30BaHUIO HEWTPOHHBIX 3BE3], IO-BHIMMOMY, HE BCET/Ia COIYTCTBYET BCIIBIIIKA
CBEPXHOBO 3BE€3/Ibl, BO3MOKEH «THUXHI» KOJUIAIIC.

Heckompko neT Ha3ax HEMEKHM PEHTTEHOBCKHUM CITyTHHKOM-o0cepBaropueiit ROSAT Obun
3apUKCHPOBaH UCTOYHHUK PEHTTeHOBCKOTO M3mydeHus RX J1856.5-3754. bonee no3aaue
HaOJI0JICHUS] KOCMUYECKHM TEJIECKOIOM «Xa00i» 10Ka3aiH, 4TO 3TOT OOBEKT SABISETCS
N30JIMPOBaHHON HEHTPOHHOI! 3Be30i. He Ob10 00HApY)KEHO HUKAKHMX NMPU3HAKOB OCTATKA
CBEPXHOBOM, ClleI0BaTEeIHHO, BO3PACT 3TOH 3BE3/1bI JOJKEH OBITH, IO KpaitHel mepe, 100 000
net. IHTepecHo, 4To B OTIHYHE OT 60JIee MOJIOIBIX H30JINPOBAHHBIX HEUTPOHHBIX 3B€3/1 MIIH
HEHTPOHHBIX 3BE3/1 B ABOMHBIX 3Be3IHBIX cucTeMax RX }1856.5-3754 He nokasbiBaeT
HUKAKUX [IPU3HAKOB AKTHBHOM JESITENBHOCTH THIIA TIEPEMEHHOCTH UM ITyJIbCALINH.
YHuKaNbHBII 00BEKT cpa3y NPHBJIEK K ceOe BHUMaHHE MHOTUX aCTPOHOMOB. PeHTreHOBCcKHe
HaOJTI0ZICHUS TTOKa3aId OYeHb BBICOKYIO TEMIIepaTypy 3Be3/bl. OJHAKO CUUTAETCS, UTO C
MOMEHTA POX/ICHUS] HEHTPOHHBIE 3BE3/1bI TEPSIIOT SHEPTHIO M HENIPEPHIBHO OCTHIBAIOT. Kak
MOXET cTapasi HeHTpOHHas 3Be3/1a ObITh HACTONBKO ropsdeii? OHO U3 BOZMOXKHBIX
00BSICHEHHUIT COCTOUT B TOM, YTO HEKOTOPBII MEK3BE3JHBIH MaTepuall, ra3 u/uiy 3epHa IbUIH,
3aXBaTHIBACTCS] MOIIIHBIM TPABUTALMOHHBIM TI0JIEM 3Be3/Ibl. TaKue 4acTUIIbI MOTIIH OBl
cBOOO/IHO MaaTh Ha HEHTPOHHYIO 3BE3]ly, IOCTHTast €€ MOBEPXHOCTH CO CKOPOCTHIO, PaBHOH
MIPUOIN3UTENIFHO TTOJIOBUHE CKOPOCTH CBeTa. Tak KaK KMHETHYECKasi SHEPTHUs STUX YaCTHI
MIPONIOPIMOHANIbHA KBaJAPaTy CKOPOCTH, TO AK€ Majble KOJIMYECTBA BEIECTBA 00IaJat0T
3HEpruei, 10CTaTOuYHOM IS pa30rpeBa HEUTPOHHOM 3BE3/1bI.

[Ipu cpaBHEHUH PE3yNbTAaTOB MPOBEICHHBIX HAOIIOIEHIH C HAOIIOJEHUAMH 3TOTO 00BEKTa B
1997 r. BBISICHHIIOCH, YTO C TEX IOP HEWTPOHHAS 3BE3/1a IepeMecTHIach npuMepHo Ha 200
CBETOBBIX JIET, 9YTO COOTBETCTBYeT ckopocTé 100 km/c. [Ipu Takoi BBICOKOH CKOPOCTH OHA
MOTJIa 3aXBaTUTh JIOCTATOYHO BELIECTBA U3 MEXK3BE3JHOTO ITPOCTPAHCTBA, KOTOPOE U



pa3orpero ee MOBEpXHOCTh. B HacTosIIee BpeMs €Ile He ONpeAeIeHO, JOCTATOYHO JIH BEICOKA
IUIOTHOCTH OKPY’KAIOIIETO 3BE3/ly MEX3BE3AHOTO BEIIECTBA, YTOOBI Pa30TPETh €€ 110
HaOmonaemMoi TemnepaTypsl. OHaKO BO3MOXKHO, YTO B IPOIIIOM HEHTPOHHAS 3BE3/1a
cMorJia codpark 0oJbliee KOJIMYECTBO BELIECTBA BO BPEMSI CBOETO ITyTELIECTBHS Uepe3
MEX3BE3IHOE IIPOCTPAHCTBO, YTOOBI Pa30rpeThes, a TEHEeph MeUIEHHO ocThiBaeT. CrrycTst
HECKOJIbKO MHJUIMOHOB JIET OHA CTaHET HEBUJIUMOI, II0Ka HE BCTPETUT Ha CBOEM ITyTH
JPYTYIO IIIOTHYIO MEK3BE3AHYIO 00JIacTh.

F'OJIYBOU CBEPXTUI'AHT

Iomy6oii cBEpXTHTaHT — 3TO THII CBEPXTUTAHTCKUX 3Be3[ (kimacce ) cnexTpanbHoro kiacca 0.
DTO MOJIOIbIC OYCHB TOPSIYUE U SIPKKE 3BE3/IbI C TeMIeparypoii mosepxuoctu 20 000—50
000 °C. Macca u3mepsietcs B mpeaenax 10—-50 colHeyHbIX, MAaKCUMAIIBHBIA pagnyc B
npezenax 25 COJHEYHBIX PaJUyCOB. DTH PEIKHE U 3araJouHbIe 3BE3/bl — OJIHH U3 CaMbIX
ropsYMX, OOJBIINX U CAMBIX SIPKUX OOBEKTOB B MUpE 3Be3/1. [13-3a OrpOMHBIX Macc OHU
HUMEIOT OTHOCUTEIBHO KOPOTKYIO TIPOJOIKUTENLHOCTD jKU3HH — 10-50 mutH et u
IIPUCYTCTBYIOT TOJIBKO B MOJIOJBIX KOCMUYECKUX CTPYKTYpPaX TUIIA PACCEIHHOIO CKOIUICHMS,
pyKaBa CITHPaIbHO ralakTHKU U B

HETIPaBHIbHBIX

ranakTrkax. OHU MPAKTHYECKH HE BCTPEYAIOTCS B AApaxX CIIUPATBHBIX TaaKTHK,
SIUTMNITHYECKUX TANAKTHK WM IaPOBBIX CKOIUICHUSX, KOTOPBIC, KaK MOJIATAIOT, SBISIOTCS
cTapbiMi. HecMOTps Ha peikoCTh U KOPOTKYIO KHU3Hb, FOTyOble CBEPXTHIAHTHI 4aCTO
BCTPEUAIOTCA CPE€AU 3BE€3/], BUIUMBIX HEBOOPYKCHHBIM I'Ia30M; CBOMCTBEHHAas UM SAPKOCTh
KOMITCHCUPYET X MaJIOYHCICHHOCTb.

W3BectHbIl npuMep — Purens, camast sspkas 3Be31a B co3e3nuu Opuona. Macca Purens
npuban3uTenbHo B 20 pa3 Gosblie Macesl ConHila, a ero cBetumocts B 14 000 pa3 Gounbiie
COJIHEYHOH.

I'omryOble CBEepXIUIaHTBl — 3TO MacCHUBHBIE 3BE3/1bI, HAXOASAIINECS B OIPE/ICIICHHON (a3e
mporecca «yMUpaHus». B 3To# (aze HHTEHCMBHOCTH MPOTEKAIOIIUX B SAPE SAEP-HBIX PEaKIIUH
CHIDKAETCS, YTO MPHUBOAUT K CIKATHIO 3Be3/bl. B pe3ysbTaTe 3HaUUTEIBEHOTO YMEHBILECHUS
IUIOINAAH OBEPXHOCTH YBEIUYMBAETCS MIOTHOCTb H3ITy4aeMO SHEPTHH, a 3TO, B CBOIO OUEPEb,
BJI€YET 3a CO00I1 HarpeB MOBEPXHOCTH. Takoro poja ckaTue MacCUBHOI 3BE3/Ibl IPUBOJIUT K
NIPEBPAIIEHHUIO KPACHOTO CBEPXTHIaHTa B T0Ny00il. Bo3MoskeH Takke 00paTHBIN Iporecc —
IIpeBpalleHue ToIyooro CBepXruranta B KpacHbIil.

B 10 BpeMs1 Kak COJIHEUHBIN BETEP OT KPACHOI'O CBEPXIMIaHTa IIOTHBIN U MEJJICHHBIH, BETEP OT
roxy0oro cBepXruranra ObICTp, HO pa3pexeH. Eciu B pe3ynpTare ckaTHs KPaCHBIM CBEPXTMTaHT
CTaHOBHUTCS TOJIyObIM, TO O0Jiee OBICTPBIIl BETEP CTAIKUBAETCS C UCIYILIEHHBIM paHee MeIJICHHBIM
BETPOM H 3aCTaBISET BEIOPOIIEHHBIN MaTepHal YIJIOTHATHCS B TOHKYIO 06050uKy. [TouTtH Bce
Ha0o1aeMble roTyOble CBEPXTUTaHTHI UMEIOT MTOJJOOHYI0 000JI0UKY, TIOATBEP KIAIONIYIO, UTO BCE
OHU OJIHaXKAbI ObUIN KPACHBIMHU CBEPXTHTaHTaMU.

[To Mepe pa3BuUTHS 3B€3/1a MOXKET HECKOJIBKO Pa3 MPEBPAIAThCs U3 KPacHOTO B TOIIy00it
CBEPXI'MI'aHT X HA00OPOT, UTO CO3/AET Ciadble KOHIIEHTPUUECKHE 000JI0UKH BOKpYT Hee. B
MIPOMEXXYTOUYHOH (haze 3Be3/1a MOKET OBITh JKeNTOH niu Oenoi, kak, Harpumep, [lonspras 3Be3na.
Kak npaBuno, MaccuBHasl 3B€3/1a 3aKaHUMBAET CBOE CYLIECTBOBAHKE B3PBIBOM CBEPXHOBOH. OueHb
HEeOOJTBIIIOE KOJMYECTBO 3BE31], MAacCa KOTOPHIX KOJeOIeTCs B Mpeienax OT BOCBMH 10
JIBEHAIIATH COTHEYHBIX Macc, He B3PBIBACTCA, a MMPOOJDKACT SBOJIIOIMOHUPOBATD, IIPEBPAIIAsICh
B UTOT€ B KHUCIIOPOIHO-HEOHOBBIE OEITbIe KapIUKH.

Kak romy0sle, Tak 1 KpaCHBIE CBEPXTUTAHTHI MOTYT 3BOJIIOLIMOHUPOBATH B CBEPXHOBYIO. bosbmryio
4acTh BPEMEHH MaCCHBHBIE 3B€3/IbI IPEOBIBAIOT B COCTOSTHUN KPACHBIX CBEPXTUT'AHTOB, IOITOMY
MBI HaOII01aeM UX OOJIbIIE, YEM TOYOBIX CBEPXTUTAHTOB. ACTPOPU3UKH paHee Jaxke
IIpeaIoaraay, 4To Bce CBEPXHOBBIE IIPOUCXOASAT U3 KPACHBIX CBEPXTUTAHTOB, OJJHAKO



cBepxHoBas SN 1987A obpa3oBayach U3 TOay0Oro CBEpXTUTAHTa U, TAKUM 00pa3oM,
MPEANOI0KEHHE 0KA3aJI0Ch HEBEPHBIM. DTO COOBITHE TAKKE MPUBEIIO K TIEPECMOTPY HEKOTOPBIX
MOJIOKEHUI TEOPHUHU IBOJIOINH 3BE3I.

BCEJIEHHA I BO BJIACTU TEMHOM DHEPI' MU

HaGmonenus 3a oTaneHHBIMU KBa3apaMu, NpoBoAUMEIe B TeueHue 10 jer cunamu
MEXAYHapOAHON IPYyNIIbI HCCIEA0BATENEH BO IJIaBe C aCTPOHOMaMuU U3 MaHuecTepcKoro
YHHBEPCHUTETA, TIOKa3bIBAIOT, YTO OCHOBHAS YacTh YHEPTUH BO BceneHHo# conepxutes B popme
TaWHCTBEHHOW TEMHOU SHEPTUH.

TeMHas sHEprus

(dark energy), nHade nMeHyeMasi OTpUIATEIHHBIM JaBICHIEM, MITH aHTUT PaBUTAIHEH, —
TEPMUH, BOHUKIINUK B PAMKax OJHOHI U3 CaMbIX IOIYJIIPHBIX MOJENIEN bosboro B3psiBa —
Mojenu HHQISIIMOHHOM BeeneHHol, kak Obl «pa3ayBaeMoii» 10 SKCIIOHEHIIMATBHOMY 3aKOHY
Ha Ha4aJIbHOM 3Talle CBOETO PAa3BUTHUS OTPULIATEIHHOM rpaBUTAIIMEN BaKyyMa.
WudnsunonHas Moaenb N03BOJIHIA JIy4llle 00bSCHUTh COBOKYITHOCTh PEaIbHO
HaOmoaeMbIX (PaKTOB BPOJE «IUIOCKOM» (IPaKTU4YECKH HEMCKPHBIICHHOMN) M CPaBHUTEILHO
OJIHOPOJTHOM O CBOCH CTPYKTYpE OKpYKaromiel Hac o0nactu BeeneHHoM, HO B3aMeH
oTpedoBaa HECKOJIBKO PON3BOJIBHBIX JOMYIICHHH.

[omo6HBIM 00pazom emmie B 1917 r. DifHImITeH [0OABIII B CBOM YpaBHEHUS 00IIEH Teopun
OTHOCHTEIIFHOCTH CIICITHATIFHBIHN JIIMOJa-wieH (KOCMOJIOTHIECKYIO TIOCTOSHHYIO), YTOOBI
MOJIYYUTh CTAllMOHAPHYIO HEPACIIUPSIONYIOCs BeeneHHyro, 4To BIOCAEACTBUM HA3bIBAN IT1aBHOM
omKOKor cBoel xu3HHU. TOUHO Takol ke P PeKT, KaK BBEeIACHHUE JIIMOJa-4JIeHa, IPOU3BOIUT
MIPUCYTCTBUE HOBOTO (haKTOpa — OTTAIKWBAHMS, aHTUTpaBUTALUK. J[0JIroe BpeMst CUUTaIOCh, YTO
MOJeNb pacuupstoueiics BeenenHoi, no kpaliHel Mepe Ha COBPEMEHHOM €€ 3Tarle, M03BOJIIET
000#THCH O3 3TOM HOBOH CYIIHOCTH, KOCMOJIOTHYECKask MOCTOSIHHAS DIHINTeHHA CIYUTATACh
PaBHOM MM OYeHb OIM3KO# K Hymo. Ho nsTh JieT Ha3a MHOTHE acTpO(U3UKH MapajoKcaibHbIM
00pa3oM BHOBb OBbUIN BBIHYKICHBI 00PATUTHCS K 3TOMY CTApPOMY HETOMYJISIPHOMY TIPHEMY, YTOOBI
COTIacoBaTh HAaOFOTaeMbIe TAaHHEIEC C TEOPUECH.

[epBoe ybenuTenbHOE NOKA3aTENbCTBO PEATIbHOCTH TEMHON SHEPTUH MIPUHEC TOJ] Ha3a/
CHMMOK CBEpXHOBOW, B30pBaBIIEHCS Ha PEKOPAHOM paccTossHUU B 10 MIIP/] CBETOBBIX JIET,
MIOJTYYEHHBIH KOCMHYECKHAM TeJIECKOIIOM «Xa00:m». 3Be3/1a TAKOTo THIA JOJDKHA OblIa aTh
BCIIBIIIKY B /IBA pa3a MEHBIIEH SIPKOCTH, B CBSI3U C UM OBUI ClIeJIaH BBIBOJI, YTO PACIINpPEHHE
BcenenHoi MpoucxoauT co Bce Bo3pacrarouieil ckopoctero. IIpu oTcyTcTBUM TEMHOR
SHEPTUU pacirpenue BeenenHoi 1omkHo 66110 Ob1, HAOOOPOT, CO BpeMEHEM 3aMeIIAThCS,
0COOEHHO y4YHTBIBas HallJICHHBIE 32 MOCIIe/IHEe BpeMsl (PU3MKaMH U acTpo(U3UKaMH 3arachl
TEMHOH MaTepuy,

TO €CTh CKPBITON OT HETIOCPEICTBEHHOTO HAOIOCHUS B TEJIECKOIIBI.

Tenepr MOSBUIIOCH TOKA3aTEIBLCTBO TOTO, YTO OKOJIO 2/3 BeeneHHO (BKITIOYAst BCE BUIIBI
MaTepHH) COCTABIISICT TeMHas SHEPTHUsl — CTPaHHas CHJIa aHTUTPAaBUTAIMH, BO3ICHCTBYONIAs HA
yJlaJICHHBbIE OOBEKTEHI.

Hcnonp3oBannch MOLIHEHIIME PaAnOTENECKObI, YTOOB! 00CIe0BaTh THICAYN KBa3apoB.
KBazapsl, kak BbI IOMHHTE, 3TO y/aJIeHHBIE (Ha Kparo BUINMOI BceneHHoi) KoMIakTHEIE
HUCTOYHHUKHU HU3JIYYCHUS U UCTOUYHUKU PEHTTCHOBCKHUX nyqef/'l. HpennonaraeTCﬂ, 4YTO OHH
MIPECTaBILIIOT OO0 CyTIepMacCHBHBIE YepHBIE IBIPHI, SIIpa TATAKTHK, «ITHTAFOIIUECS
ME)K3BE3IHBIM T'a30M H BEIIECTBOM IMOTJIONIAEMBIX 3BE3/I.

PaguroTenecKoms HO3BOJISIIOT JOCTHYG BRICOYANIIEH pa3pelaroneil ClioCOOHOCTH, HEJOCTYITHON
Ooisee TPAAUIIUOHHBIM ONITUYCCKUM TCJICCKOIIaM, JaKE€ IMOAHATHIM Ha OKOJIO3EMHYIO Op6I/ITy.
Wzobpakenne kaxaoro n3 700 Takux 00bEKTOB HCKAKAIOCh IPUCYTCTBHEM Ha ITyTH CIICTOBAHUS
JIy4ei HEeKUX CKPBITHIX MACCHBHBIX 00BEKTOB, OKA3bIBAIOIINX BO3JCHCTBHE, I0JJ00HOE



TMTAaHTCKUM TPaBUTAIIHOHHBIM JIMH3aM. Pagnonydu u3rubaroTcs BOKPYT TPaBUTHPYIOIIETO
00BEKTa, ¥ 3TO IPUBOIUT K TOMY, UYTO Ha CHIMKAX TIOSIBIITIOTCS /1Ba (WIIH Jaske OOJIbIIe)
n300pakeHHsl OHOTO U TOTO e KBazapa. CpaBHUBAsI MOJICTIH, B KOTOPBIX MPUCYTCTBOBAIN
pa3HbIC OICHKH I TEMHOW YHEPTUH, 3aMOIHAIONIeH BeeneHHyo, moaoupay Ty, KoTopas JIydIie
BCEr0 COOTBETCTBOBAJIA ObI pabOTE peanbHO HAOIIOMAIONINXCS TPABUTAIIMOHHBIX JINH3.

Urak, oxono 2/3 BceneHHo# cocTouT U3 TeMHOU 3Hepruu. OcTaBuiascs TPETh MPUXOIUTCS B
OCHOBHOM Ha TEMHYIO MaTEpPHIO, COCTaB KOTOPO# IO CHX MOpP TOYHO HE MposicHeH. U Tobko
MaJiasi 9acTh OCTACTCsI Ha JIOJIF0 OOBIYHO, BUAMMOM MaTepuH 3Be3]1 U IUIaHeT. [ paBuTanus
JICCTBYET Ha BCe POPMBI BEIIECTBA, 2 AaHTUIPABUTAIINS TEMHOM YHEPTUU MPOSBISICTCS TOJIBKO Ha
JaTIbHUX PACCTOSIHUSIX, 3aCTaBIIsAs BCEICHHYIO pacIupsIThCSl YCKOPEHHBIMU TEMITAMH,
HEMBICIIMMBIMH B TOM CJIy4ae, €ciii Obl TPAaBUTALIUS ObLIA TOMUHHUPYIOIIEH CHIIOH.

AHTHUBEIIECTBO HEM3BECTHOI' O ITPOUCXOXIEHW

Opb6uransHas ramma-oocepBatopusi ESA «atel PAJI» (InteGRAL) mponenana 6oipuiyio
paboTy 10 COCTaBJICHNIO OONIMPHOW KapThl Halel ["alakTHKK B BAYKHEHIIUX JIJIsl acTPOPHU3UKOB
BOJIHOBBIX JAMAaNa30HaX, B YaCTHOCTH B TaMMa-lIydax. OTO 1aeT BO3MOXKHOCTh COCTaBUTh CaMyIO
TOYHYIO Ha CETOAHALIHUN A€Hb KapTUHY TEKYIIUX U3MEHCHUN B XUMHUECKOM cocTaBe MIeqyHOTro
ITytu. Kpome Bcero npodero, moATBEp>KAAETCS MPUCYTCTBUE TANHCTBEHHOTO aHTHUBEIECTBA B
HallleM TaJIaKTHIECKOM [IEHTpE.

MexnayHnaponHas actpodusudeckas ramma-oocepsaropus «arel PAJI» (INTErnational Gamma
Ray Astrophysics Laboratory — InteGRAL) — niepBast opOurtanbHast o6cepBaTopus, KOTopas
MI03BOJISIET HAOJIIOAATh ACTPOHOMHUYECKHE OOBEKTHI OJHOBPEMEHHO B raMMa-JIydax,
PEHTTCHOBCKOM U3Iy4eHUHU U BunnMoM cBete. «HTel PAJD) OBLT 3amyIeH Ha poOCCHHCKOM
paketoHocuTene «IIporor» 17 okTsi0pst 2002 1. Ha BBITSIHYTYIO JUIMITUYECKYIO OPOUTY BOKPYT
3emin. Ero ocCHOBHO# 11€IbI0 CYMTAIOTCS T€ PErHOHBI ['alakTHKY, I'7ie pOKIAI0TCA XUIMUYIECKHE
9JIEMEHTHI, U MACCUBHBIE KOMITAKTHBIE OOBEKTHI BPOJIE YEPHBIX JBIP.

Co BpeMeH CBOETO POXKICHHUS U3 00JIaKka BOJOPO/Ia U Teius IPUOIU3UTEIbHO 12 MIIp JIeT
Hazaj Mueunsiii [1yTh mocTeneHHO HakamIrMBai 0oJiee TsHKeNble XUMHUUECKHe dIeMeHTh. Ha
KaKOM-TO 3Tare U3 HIX CMOTIIH c(hOPMHUPOBATEHCS TUIAHETHL U B KOHEYHOM CYETE IMOSBUIIACH
JKU3Hb Ha 3emiie. B npupoae teneps n3BecTHo cBbiiie 100 TUIIOB aTOMOB UJIH 3JIEMEHTOB,
TaKUX KaK >KeJe30, KUCIOPO.l, BOJOPOA U T. 1. Peakuuu s1epHOro CUHTE3a, IPOUCXOASIIIKE
BHYTPH 3BE3/1 U P B3PHIBaX CBEPXHOBHIX, IPUBOIAT K 0OPA30BAHUIO HOBEIX 3JIEMEHTOB IMIPH
00BenHEHNHN 00JIee JIETKUX JIEMEHTOB B TSDKEINbIC. DTOT MPOLIECC, Ha3bIBAEMBIH TaKKe
SIIEPHBIM TOPEHUEM,

HE IPEKpalIAeTCs U 10 Cel IEHb.

B GonbmmHCTBE 3BE31, BKIOUast Hatte COJTHIIE, BOJOPO. HEMPEPHIBHO MEPEIUIABIISETCS B TEJIUH.
[Tocne mosHOTO BBHITOPaHHS BOJOPO/1a TOTIMBOM JUISI MPOIIECCa TOPEHUsI CTAHOBHUTCS CaM TeIHil.
Ha sToMm mporiecc ropenust B 60IBIIMHCTBE 3BE3]1 3aKaHUMBAETCS, 3B€3/1a COPAChIBAE€T CBOU
BHEIITHUE CJION B OKPYKAOIIEe MPOCTPAHCTBO, TAK YTO ATOT OOOTAIICHHBIH ra3 MOXKET CTaTh
CBIpbEM JUISl CIIEIYIOIIETO MOKOJICHHUS 3Be3/1 U MJIaHeT. 3Be3/1a, Macca KOTOPOH B HECKOJIBKO pa3
npeBbimaet Maccy CoJHIIa, MOXKET IONTH Jalibllle, POU3BOAS BHYTPH ce0s yriiepo, KUCIOPOI,
KpEMHHUH, cepy U xene30. Eciau 10 5Toro MoMeHTa npoiiecc el ¢ BbIASJIEHUEM YHEPTHH, TENEePh
JUTSL 00pa30BaHMS JIIEMEHTOB O0JIee TSKETBIX, YeM JKeJIe30 U HUKEJb, B YCIIOBUIX, KOT/Ia BCE
HMEBIIICECs B SPE 3BE3/IbI TOIUIABO YK€ BBITOPEIIO, TPeOyeTCss HOBBIM MOABO dHeprun. Takue
0oJiee TsDKENbIe SJIEMEHTHI, KaK, HampuMep, 30J10TO, CBUHEI] M YpaH, 00pa3yroTcs PH B3phIBaX
CBEPXHOBBIX U BBIOPACHIBAIOTCS B KOCMUYECKOE MTPOCTPAHCTBO, TI€ MOTYT CTaTh CTPOUTEILHBIM
MaTepHaIoM JIsl HOBBIX HEOECHBIX OOBEKTOB.

B HacTosmmee BpemMs OAMH U3 HanOoJIee TSHKENbIX 3JIEMEHTOB — PaIHOAaKTUBHBIN H30TOII
amoMuHus (Al 26) — npucyrcTByeT B ['anakTrke OykBajabHO BCIOAY, IPUYIEM B PE3YNIbTATe



ero pacmaza oOpa3yeTcs MarHui U BBIACISETCS TaMMa-U3Ty9eHHE C JITUHOMN BOJHEL,
M3BECTHOM KakK

e 1809 xaB.

«uTel'P AJI» MO3BOSET COCTABUTH KApPTy 3TOT'0 U3IYYCHUS U UACHTH(PHUIIUPOBATH TAKUM
00pa30M, HCTOYHHKH, TIPOU3BO/IAIIUE BeCh 3TOT aaromMuHuil. B yactHocty, «AaTel'PAJI»
U3y4YacT aJJFOMUHHUCBBIC «TOPSIYUE MATHA» Ha KapTe ["aakTUKHU, C TeM YTOOBI OIPE/ICIHTh,
KOHKPETHBIMU JTH aCTPOHOMHUCCKUMH 00BEKTaAMU OHU 0OPA30BAHbI WK CIIyYaiiHO
BBICTPOUBIIMMUCS B/I0JIb OJTHON JIMHUU HECKOJIbKMMH UCTOUYHUKAMHU.

ACTpOHOMBI 1TOJIAraroT, YTO HanOoJIee BEPOATHEIMU HCTOYHUKAMH TAaKOTO aJIFOMHHHUS SBISIOTCS
BCIBIIIKH CBEPXHOBBIX (B3PBIBBI MACCHBHBIX 3B€31). Y UHUTHIBAsI, YTO BPEMsI pacaga aIlOMHHUSI —
OKOJIO OTHOTO MHJUIMOHA JIET, MO’KHO TaKUM 00pa30M BBISICHUTB, CKOJIBKO 3BE3IHBIX KaTacTpod
MIPOM30IILIO 32 TOcIegHEE BpeMsI (IT0 aCTPOHOMHYECKAM MepKaM). JIpyruMu BO3MOXKHBIMU
HMCTOYHHUKAMU AIFIOMUHHSA CUUTAIOTCA KPYIHBIE 3BE3/IbI — KPACHBIE TUTAHTHI HIIU FOPSYNe
roryObIe 3Be3/IbI, KOTOPBIE TAKXKE IOPOKAAIOT ITOT IIEMEHT.

YroObl BEIOpaTh MEXAY STUMH JIBYMS BApUAHTAMH U Pa3peIINTh TAKUM 00pa3oM 3arajxy,
«aTel'PAJ]» 0MHOBpEMEHHO KapTUPYET paclpeieneHue 1o ['amakTuke paiuoakTUBHOIO XKeje3a,
KOTOPO€E NPOU3BOJUTCS UCKIIOYUTEIBHO B «TOPHUJIEY» CBEPXHOBBIX. Te€OpUH MOKA3bIBAIOT, UTO BO
B3PBIBAIOLIEICS 3B€3/1€ AIFOMUHUN U 5KEJIE30 NOJIKHBI POKAATHCS BMECTE, B OJHUX U TEX K€
obnactsx. Takum oOpa3om, eciu pacnpenereHue eae3a COBIaJeT ¢ pacipeneIeHleM
QTIOMHHHUSL, 3TO U OYZET CIY)KUTh J0KAa3aTeNIbCTBOM, YTO MOABIISIONIEe OOJIBIIMHCTBO ATIOMUHUS
pokKaaeTcs B pe3ylbTaTe IMEHHO BCIIBILIEK CBEPXHOBBIX. BripodeM, 3Tu U3MepeHus oKa
3aTpyJHEHBI T€M, YTO TaMMa-U3JIydyeHNE OT PAJANOAKTHBHOTO JKeJIe3a MPUOIU3UTENLHO B IIECTh
pa3 ciabee, 4eM oT amoMuHMA. OHAKO KOT/1a 00CepBaTOpHsl B TEUEHHUE CIICTYOLIET0 roja
HAKOMHT OOJIbIIIE JAHHBIX, TAKasi BO3MOXKHOCTHh HAKOHEI! TIOSIBUTCSL.

Kpowme Toro, Ha 0OCHOBE MOJIyUEHHBIX JAHHBIX MOXKHO OYZeT COCTaBUTh CaMyI0 AETaIbHYIO B
HCTOPUU UCCIIEOBAHUN KapTy pacrlpeelieHus] aHTUBeIeCTBAa. AHTUBEIIECTBO 00pasyeTcs 3a
CYET HEKOTOPBIX IHEPIeTUUCCKU UPE3BBIYANHO d((HEKTHBHBIX aTOMHBIX MPOIIECCOB,
HampuMep B XOJ€ PaJAMOaKTUBHOTO paciiaja TOro ke amoMuHus. Ero «moanucey nu3BecTHa
KaK

AaHHUTWISIOUOHHAS TuHug 511 k0B

(ramma-(hOTOHBI TaKo SYHEPTHH 00Pa3YIOTCS MIPH AHHHUTTUISAIIIH JJIEKTPOHOB U MIO3UTPOHOB).
Hasxxe nipu ToMm, uto HabmroneHus «arel PAJlay eme He ONHBIL, OHU JAOT TOHATH, YTO
AQHTHBEIICCTBA B IIEHTPe ['alakKTHKHU CIUITKOM MHOTO TSI TOTO, YTOOBI MOYKHO OBLIO
OOBSICHHTB €T0 TOSIBIICHHE TOJBKO PaciaoM amfoMAHUS. Tarke SICHO TIOKa3aHO HAJIMYHE
MHOJKECTBa UCTOYHUKOB aHTHBEIECTBA — OHO BOBCE HE KOHIICHTPHPYETCS BOJIH3H OTHOM
TOYKH.

K uucity BO3MOKHBIX TOCTABITUKOB 3TOTO AaHTHBEIIECTBA OTHOCSITCSI CBEPXHOBBIE, CTaphIe
KpacHBIE U TOpsIUME TOTYObIe 3BE3/Ibl, CTPYH OT HEUTPOHHBIX 3BE3/1 U YEPHBIX JIBIP, 3BE3/IHBIE
BCIIBIIIIKH, MOIIIHBIE TaMMa-BCIUIECKH M MTPOYKTHl B3aUMOJIEHCTBHSI KOCMUYECKUX JTydel ¢
MEXX3BE3IHBIMU Ia30MbLIEBLIMUA 00JaKaMHU.

CoBpeMeHHas KOCMOJIOTHYECKAs KapTHHA OMHpacTCs Ha (aKThI, KOTOPBIC IPUXOIAT U3 TIIyOHH
Bcenennoil. MHOTHe 3araiku OKa OCTAIOTCSI HACTOJIBKO CIIOKHBIMHE, YTO (PU3HKH-TCOPETHKH
HAa4YMHAIOT OCO3HABaTh HETOJHOTY 3HAHUNM 0 KOCMUYECKUX 3aKOHAX M B3auMoJieUcTBuUsAX. HyXHbI
KaK BO31YyX HOBBIE [TOJIXOJIBI.

B coBpemenHnslit nepuo npenmnonaraercs, 4yro Beenennas pacmupsierca. Monenu Beenennoit
CpPaBHUBAIOT C MATPEIIKON, MBUIbHBIMU MTy3bIpsIMU. Haill MUp HA3bIBAlOT MUPOM YETHIPEX
n3Mmepenuii. Ho oH HacToIbKO O0TaT TaifHaMM, YTO YeJI0BEUECTBY OyIeT Haa 4yeM paboTaTh
noarue Tobel. Y Bce HOBBIE M HOBBIE PYOeu OyIyT 3BaTh MBITJIMBBIX U JTI0003HATEIBHBIX. U,
HaBepHOe, Bce OO0JIbIIe YeTIOBEeK OyIeT 0CO3HABAaTh CBOIO B3aMMOCBS3h CO BCEM MHUPOM. A 3Ta
B3aMMOCBSI3b TPEIIoIaraeT ¥ OTBETCTBEHHOCTh. COMPUKOCHOBEHHE C MOTYUYUMHU
SHEPTETUUECKUMH CHUIIAMH KOCMOCa MOTPeOyeT OT YeIOBEYeCTBa CTPEMIICHHUST K MUPOIIOOHIO U
no0poTe, aKTUBHOCTD ACHCTBHI Oy/IeT HECTH OJTHOBPEMEHHO M aKTHBHOCTH OCO3HAHHOCTH.

Ho 4T0 ke HHTEpEeCHOTO MPOUCXOAUT Ha MEPEAOBBIX PyOeiKaX KOCMOJIOTHICCKUX CPaKCHHN?



WzBectHbrit OputaHckmii ¢pu3znk CtuBeH XokuHT u cotpyaauk LIEPH Tomac Xepror
MPEATIOKUIN PaUKAIbHO HOBBIN METOA0JIOrMUECKUM IPUHLIMII H3y4ueHHs BeeneHHOM.
BMmecTo uccnenosanus 3Bomonuu BeeneHHoil cHU3y BBepX, MOAEIMPOBAHUS €€ Pa3BUTHUS OT
MOMEHTA 3apOKICHUS JJO HBIHEIIHMX BPEMEH U JlaJiee, OHH MIPEAI0KIIN UCIO0Ib30BaTh
TIPUHIINAT

CBEpXY BHU3.

OH npenmnosnaraeT NOCTEIIEHHOE PACIIPOCTPAHEHUE 3HAHUI O CETOJHSIITHEM MOMEHTE
cylecTBOBaHMA BceneHHolt Ha3ax BO BpeMeHH, K €ro Hayaiy.

DTOT MOIX0 OTIINYAETCS HETPAIUIIMOHHOCTHIO M HOBU3HOM JUTST KOCMOJIOTHH. XOKHHT H
XepTor MPeIoIoKuIH, uTo BeeneHHas MOXKeT He HMETh OIHO-eMHCTBCHHOE HAYallo H,
COOTBETCTBEHHO, OJIHY UCTOPHIO 3BOIONHH. BMECTO 5TOTO Y Hee MOKET OBITh MHOXKECTBO
HavaJ d MHOKeCTBO uctopuil. [IpaBia, alsTepHATHBHBIC HCTOPUH, C TOYKH 3PECHUS YUCHBIX,
MPUCYTCTBYIOT JIMIIb NOTECHUHUAJIBHO, ITIOCKOJIbKY «UCTIAPUINCH» NPAKTUICCKU CPa3y XKC
nociie bonbioro B3peiBa. HoBast Teopust criocobHa moMoub pa3peniuTsh GpyHIaMEeHTAIbHYO
npobaemy

TEOPUU CTPYH.

Dta Teopus MpeanoNaraeT CyIeCTBOBAHHE MHOKECTBA MAPaUICIbHBIX BCEICHHBIX C
pa3JIMIHbIMHA (byH)laMeHTaJ'H)H])IMI/I IIOCTOSAHHBIMHU U J1aXKE C paSHI/I‘IHOﬁ Pa3MEPHOCTHIO
MpoCTpaHcTBa-BpeMeHn. Ho Takoe MpenonokeHne pacXoauTes ¢ Habro1aeMoi HaMu
peaNTsHOCThIO, B KOTOPOI MMeeTCst 0iHa BeesleHHast ¥ OJIMH, CTPOTO OTIpeIeIeHHBIH, Habop
(bU3HIECKUX KOHCTAHT.

HoBblii mo1X0/1 TT03BOJIMT OOBSICHUTH HaJIM4KE B Hallei BeeleHHON U3MYeCKuX KOHCTaHT
CO CTPOTO OMpEEIeHHBIMY 3HaUeHUAMU. [Ipu ManeiiieM n3MEHEHUH STUX MOCTOSHHBIX
JIOJI’KHA CYIIECTBEHHO MEHAThCs Besl BeenenHast. /laxe nosiBieHue B HEW KU3HU JI€TIA€TCA B
MpUHLKIIE HEBO3MOXHBIM. [0 MHeHnI0 XokuHra u Xeprora, Npe/jIo’)KeHHasi UMU MOJIEIb
MOJKET OBITh MPOBEPEHA IyTeM HabIoAeHNH GiaykTyanuit GOHOBOrO MHUKPOBOIHOBOTO
n3nyueHust. CTpaHHBIN XapakTep dTHX QIYKTyaluil yKe MpUBe K MOSBICHUIO TEPMUHA
och 37a.

CoBpeMeHHas KOCMOJIOTHIECKast MOJIEIh, BO3MOXKHO, OyIET IIpeTepIieBaTh CYIECTBEHHBIC
m3MeHeHus1. K croBy, XOKHHT — BBIIAONINIACS YICHBIH Hatel smoxu. Ero cyns0a
HEOOBIYHA, KaK, BIPOYEM, U OBIBACT ¥ BCEX TCHHAIBHBIX M OJTaPCHHBIX TMYHOCTEH.
[oxpob6Hee 06 FTOM YIAMBHUTEIEHOM YeJIOBEKe OYAET pacCKa3aHO B KHUI'E TAHHOH CEpHH,
IOCBSIIEHHOM CITOCOOHOCTSM YeJIOBEKA.

Han monensimu Beenennoii pabotatoT u pyrue actpopu3uki. AMEPUKaHCKHE YIeHbIE
pa3paboTany MaTeMaTHYeCKyI0 MOJIEINb, KOTOpast, KaKk 0’KHIAeTCsl, TO3BOJIMUT aCTPOHOMaM
9KCHEPUMEHTAIBHO MOITBEPAUTH ISTUMEPHYIO TEOPHIO IPABUTAINH, OPOCHBIIYIO BEI30B OOIIEH
TEOPHUU OTHOCUTEILHOCTH DUHINTEHHA.

IMpodeccop Yapnez Kuron u3 Yuusepcutera Patmkepca n npodeccop Apnu [errepe n3
VYuuBepcureTa J{ploka py CO3aHUM CBOEH MOIEIN HCIOIb30BAIM HEABHO pa3paboTaHHYO
TEOPHIO 1101 Ha3BaHHEM «I paBUTAIIMOHHAS MOJIeNIb MeMOpaHHOH Beenennoii Panmann —
Canppama tuna II». B ocHOBe TeOpHH €KUT NPEATIONOKEHUE O TOM, YTO BUAUMAs
Bcenennas npezacraisier cob6oit MeMOpaHy, pactioyoKEeHHYIO B IIpeeax OoubIeit mo
pa3mepam BceeneHHoil.

Memb6pannas Beenennast

HMeeT IATh N3MEPEHUI — YeThIpe MPOCTPAHCTBEHHBIX U OJJHO BPEMEHHOE — B OTIMYHE OT
YeThIpeXMepHOH BceeeHHOoH, KOTOPYO0 OMMCHIBAET 00MIas TEOPUS OTHOCHTEIHHOCTH.
IIpodeccopsr Kuron u IlerTepc mpenckaspIBarOT CyIeCTBOBAHIE HEKOTOPBIX
KOCMOJIOTHYIECKHX SBJICHHH, KOTOPBIE MOTYT ITOJITBEPIUTH HOBYIO TEOPUIO0 MEMOpPaHHOMN
Bcenennoii. «Ecin Treopust MeMOpaHHO# BceesleHHOM OATBEPANUTCS, 3TO BBI3OBET



PEBOITIONIMOHHBIN TIEPEBOPOT BO BCEH COBPEMEHHOW HayKe, — KOMMEHTHPYET CBOIO PaboTy
npogeccop Ierrepe. — [IarumepHOCTs BCeneHHOM MOTHOCTEIO MEHSET TaKkKe 1
¢mrocopcroe TOHNMAHUE MHIPA, B KOTOPOM MBI JKHBEM).

Mopnens MmemOpanHoli Beenennoit, coznannas Jlaitzoit Pannamn n3 'apBapackoro yHuBepcuTera u
Pamanom Cannpamom u3 YHusepcureta J[>k. XOoNKHHCA COACPKUT MaTEMAaTHIECKOE OMMCaHUE
rpaBUTalMOHHOTO (hopMHUpOBaHus BeeneHHOi, KOTOpoe CyIIeCTBEHHO OTIMYAETCs OT OMHCaHMs,
NIPEI0KEHHOT0 O0ILEeH Teoprel OTHOCUTENHHOCTH. B 0CHOBE HOBOI1 TEOPUH JIEKHUT
MIPEATIOII0KEHHE, YTO MaJIble YEePHBIE BIPHI, 00pa30BaBILNECs HA PAHHUX CTAUSIX PAa3BUTHS
BcenenHoil, COXpaHUIUCh 10 HACTOSILEr0 BpeMeHU. UepHble NbIpbl, CPABHUMBIE 110 Macce ¢
HEOOIBIIMMH aCTEPOUIaMH, BIIOJIHE MOTYT OBITh YaCThIO TEMHOW MaTepuu BceneHHOH, KOTOpyro
MOKHO 00HApYXUTh TOJIBKO 110 IPaBUTAIMOHHOMY 1010, O011ast TEOPHUst OTHOCHTENBFHOCTH, C
JIpYroi CTOPOHBI, YTBEPHKAAET, YTO MaJlble YEPHBIE IbIpbl paHHEN BceneHHoN «icnapuinmuch» u
OoJee HE CYIIECTBYIOT.

«Korma MpI paccunTainy, Ha KAKOM PACcCTOSHUU OT 3€MJIM MOTYT HaXOJHUTHCS MaJble YepHBIE
JIBIPBI, OKA3aJI0Ch, YTO CaMble OJIM3KHe MOTYT OBITh B TIpeesax opouTsl [LmyToHa», — TOBOPUT
npodeccop Kuton. «Ecau mpeanonokuTh, YTO PEIUKTOBBIC YUSPHBIC ABIPHI COCTABIISIOT XOTSI OBl
1 % temHo¥ Matepuu B Hamiei ['anaktuke, B COJTHEYHOHN CUCTEME JTOJIKHO OBITh HECKOJIBKO
TBICSY TAKUX YEPHBIX JBIP», — nobasisieT npodeccop [errepe.

Takum 06pa3oM, AT MOATBEPKACHUS TEOPUH IIATUMEpHOI Beenennoit Heo6xonumo
JI0Ka3aTh, 4TO

MUKPOZABIPEI

JEHCTBUTENHHO CYIIECTBYIOT. Y UEHBIE PHIILIN K BBIBOJY, YTO OOHAPYXHUTh YEPHBIC ABIPHI
MOJKHO IO UX BO3AECHCTBHIO Ha 3JIEKTPOMAarHUTHOE U3JIy4YEHHUE, PACIPOCTPAHAIONIEEC OT
JPYTUX TaJaKkTHK 110 HamnpasJieHuto K 3emite. [Ipy mpoxoskaeH!H 3IIydeHus BOJIU3HM YePHOH
JBIPBI BO3HUKAET 3((EeKT, U3BECTHBIH M0/ Ha3BaHUEM

rpaBUTAIMOHHAS (OKYCHPOBKA.

Haubomnpimiee BIusHUE MPaBUTALIMOHHOE I10JIE OKA3bIBAET HA FaMMa-JIy4yH, TeHepUpyeMble IPU
B3pBIBAX 3BE3.

Brrancnenus YUCHBIX IOKA3aJik, 4YTO YCPHBIC JAbIPbI 6y;[yT OKa3bIBATh Ha raMMa-JIy4u
MIPUMEPHO TAKOC KE BOS}:[eﬁCTBPIG, KaKO€ BBICTYII CKaJIbl OKa3bIBACT HA BOJIHBI,
PaCpOCTPaHAIOIINUECH 10 TOBEPXHOCTHU BOJOCMA. 3a ckajgoi MOKHO Ha6J'IIOZ[aTB TakK
Ha3bIBaCMY1O

HHTEPPEPEHIIMOHAYIO

KapTHHY. AHaJIOTHYHBIM 00pa3oM 10 HHTEepeporpaMMe raMMa-u3IydeHUsT BOIU3U YepHOH
JBIPBI MOYKHO OYZIET ONIPEeNUTh XapaKTePUCTHKH CaMOM ABIPHI U, KaK CIEeICTBHE,
XapaKTEepUCTUKH MPOCTPAaHCTBA U BpeMeHH. [lonyunts uHTepheporpaMMbl MOXKHO OyIeT Npu
MOMOIIHM KOCMHYECKOro ramma-Teseckona Gamma-ray Large Area Space Telescope.
KocMudeckuii 30H]1, HA KOTOPOM OH OYJIeT YCTaHOBJICH, IJIAHUPYETCS 3aIyCTUTh B aBTyCTE
2007 r.

3ATAJIKU BJIIMXKHET'O KOCMOCA

Bepnaemcs BHOBB B Hanty COJTHEUHYIO CHCTEMY M 0OpaTHUM B30p Ha T€ 00BEKTHI, KOTOPHIE
Ka)XyTCsl CTaOMIIbHBIMH Y IPUBBIYHBIMHU. DTO IJIAHETHI U CITyTHUKU. [10CKONIBKY HAc
MHTEPECYIOT aHOMAJIMK M HEOOBSICHUMBIE SIBJICHHS, IONPOOYyeM HaWTH UX, HAPUMED, Ha
Jlyne.

BriepBrie uenoBek cTynui Ha TOBepXHOCTH JIyHBI B 1969 1. Beero Ha ceroiHs coCTOSIIOCH
LIECTb JIYHHBIX KCTIEANIHM, 18 UeloBeK B MX HKHUIAXKaX MPEICTABISIOT HACTOSILYIO



KOMaH/ly KOCMUYeCKO# pa3Beqku. Ceifuac BHOBb aKTHBHO 0OCYXAeTCsl BOIIPOC O MOJIETE K
Jlyne. HoBble skcriepumenTs! OynyT Oonee cinoxHbIME. Korza acTpoHaBTE BHOBB IOy T Ha
JIyHy, UM IIPEACTOUT 3aHATHCS MOUCKaMH apTe(haKTOB — MPU3HAKOB TEXHOJIOT Ui BHE3EMHBIX
muBuin3anui. Slu Kpoydopn, nccinenosarens bupkOeKKeKoro Koyuiemaka npu Y HUBEpCUTETe
Jlonnona cuurtaeT Tak: «J/Ji1 BO3BpAIleHUs K TAKUM TIOUCKaM €CTh OYEHb HaJIeKHBIE
OCHOBaHHUSA».

IToucku BHE3EMHOT0 pa3yMa SIBIAIOTCS IOCTOSHHON TeMOM JUCKYCCHI TeX, KOTO MHTepecyeT
JaHHBIN Bompoc. B xocMoce 3TH MONCKH MPOBOIMWINCH C TOMOIIBIO PAHOTEIECKOIIOB,
MO3BOJISIOINUX yJIaBIUBATh 3J€KTPOMArHUTHBIE CUTHANBI IPYTUX TEXHOJIOTHUECKUX
muBum3anyi. [1o cnosam Kpoydopaa, yuensie xoTenn Obl, 4TOOBI €J1e-AyIONIHE JTyHHBIC
aCTPOHABTHI IPOCESITN OOJIBIIE TYHHOH MOPOJIBI M CAENANHN 3TO OOoJiee TIIATENbHO, YeM OBIIO
BO3MOJXKHO B 3Py «AMNOJIIOHa». B BEPXHUX CIIOSAX JIyHHOTO PETOINTA MOTYT HAXOJHUTHCS
OecreHHbIE JOKA3aTeIbCTBA UCIIOIb30BaHMS IIOBEPXHOCTH CITyTHUKA JPYTIMHU
muBHIM3asiMu. HamoMunM, 910 B cpezie y(hooros JaBHO o0Cyxaaercs HHGOpMAIUs 0
TOM, 9TO JIyHa SBNISETCS MPOMEKYTOTHBIM KOCMOAPOMOM Ha ITyTH K TenaM CoJHeYHON
CHUCTEMBI.

Cer Ilocrak, crapmuit actpoHoM MuctutyTta SETI (mpoBoasmiero nporpaMmy nomcka
BHE3eMHOT0 pazyma) B MayutuH-Boio B KanudopHuu, roBOpUT, YTO BO3MOXKHOCTh TaKOM
HHTEPECHOM pa3BA3KU MPHU CTOJIb HE3HAYUTEIIBHBIX JOIOIHUTENBHBIX PacXoax JenaeT ek
roucka apreakToB BecbMa KeJaHHOH U 1axe Heooxoaumoi. «Ha Jlyne, s1 nymato,
OIIpEJIETICHHO UMEET CMBICH CAeNaTh 3a00p Maphl COTEH KBaApaTHBIX ()yTOB MaTepraia u
IIPOCMOTPETH €ro», — yoexaaeT oH. [Iorck MEIKNX apTe(haKTOB MIN JaXKE «KaICyil
BpeMeHM» B Hamieil CoTHeIHOH cucTeMe — He HoBas ues B coodmecte SETI, 3ameuaer
IHocrak. U nelictBuTEeNBbHO, HAIIAa COOCTBEHHASI IUBHIIM3ALIUS yKE HECKOJIBKO Pa3
MIPUMEHSIIA 3TOT MOJIXO.

Kocmrmueckue kopadmu HACA «Pioneer-10» n «Pioneer-11» HecyT MeTaITidecKue
TaOJIMYKH, Ha KOTOPBIX 3a(UKCUPOBAHO BpeMs U MECTO CO3JJaHUsI KOCMUYECKUX Kopadien. A
anmapatsl «Bosypkep-1» u «Bosmkep-2» uMeroT Ha 00pTY 1M030JI04EHHBIE HOCUTEIH
nHpopMaLnK ¢ MOCTaHUsIMHU, KAPTUHKAMH U 3BYKaMH, PACCKa3bIBAIOLIMMH O XM3HU Ha 3emiie
JII0OBIM BHE3EMHBIM CYILIECTBAM, KOTOPBIE MOTYT OOHAPYKUTh UX.

MO>KHO TPEANONOKHUTh, YTO TAKOH CIIOCO0 OOIIEHHS TOXKE CHITPAeT CBOIO POJIb B
YCTaHOBJICHUU KOHTAKTa MEXAY LUBHIM3ALUSIMU, pacipocTpanenny napopmarmn. Kax
paHbIIIe OTNPABILUIN «ITOCTAHUS B OyTBIJIKE», TaK U MBI ITBITAEMCS] YCTAHOBUTH KOHTAKT C
JAPYTUMH OUBWIM3ALMSIMHA TIPH OMOIIN (PU3HIECKOro apTedakTa, KOTOPBIHA 1acT APYTUM
pasyMHBIM (OpMaM >KH3HU KaKylo-HHOY b HH(POPMAIHIO 0 3eMHOM pazyme. [1o ciioBam
Kpoydopna, Jyna Obiia 661 XOpOIIM 00BEKTOM [UISI TAKOTO «IOCIIAHU), YIUTHIBAs
OTCYTCTBHE Ha HEH re0JIOrMYeCcKO aKTUBHOCTH M aTMOC(EpHI.

B Hanry snoxy oueHb BayKHO aKTUBHO 0OMeHHBaThcsi nHpopmanmeil. Toraa Hayka ObicTpee
pa3BuBaeTcs, HeHu 0ojiee OepaTuBHO MPOBEPAIOTCS, BOZHUKAIOT HOBBIE BO3MOXKHOCTH. B
1998 r. Kpoydopa mo3HakoMuics ¢ paboTamMu XapbKOBCKOT'O acTpoHOMa AJIeKCest ApXHUIIOBa,
KOTOPBIH IMPOaHAIM3UPOBAJ BCE MOJTyueHHbIE POTOrpaduu JyHHOH MOBEPXHOCTH U HAIIIEI
HEMaJIo HeOOBIYHBIX 00pa3zoBaHKil. KBagpaThl MM JTMHUH, TEPECEKAIOIINECS MO IPSIMBIM
yIJIOM, HE CBOMCTBEHHBI IPUPOAHBIM 00pa3oBaHsIM. A Ha JlyHe A. ApXumoB Hamien
JOCTaTOYHO MHOT'O HOJZOOHBIX CTPYKTYD.

[Tonckom apredakToB ApXHIIOB 3aHUMAETCsl OYeHb AaBHO. OMH U3 aBTOPOB KHUTH TOMHHT
apKHe IUCKYCCHU B aCTPOHOMHUYECKOM CTY/IEHUECKOM o01iecTBe. Anekceil ApXuIoB
YUUIICS Ha CTapllieM Kypce, U ero UCCIe0BaHUs HadyalucCh eue B Ty nopy. A B 2005 r. Ha
MEXAYHapoaHOM (popyMe «YKpACTPO» OH Aeiai JOKIaj nepes JII0OUTeIsIMUI aCTPOHOMUH 1
TENEeCKONOCTPOEHUsI. MHOrO4YHCIeHHas! pa3HOBO3pACTHAs ayAUTOPHs CIyllana 3aTauB
JIBIXaHUe.

HagepHoe, cepiie Ouoch vaie y TeX, KTO TOJIBKO elle coOupaeTcs BRIOUpath mpodeccuto.
Bynem HagesThCA, 9TO MyTH MOJIOJBIX HE MUHYIOT KOCMHYECKMX HAIpaBICHUH 1 HayKa
MTOJTyYHT CAMBIX aKTUBHBIX M CMEJIBIX UCCIIEIOBATEICH.

Ho BepueMmes k JIyne. Hexotopsle ciennanucTsl 110 JIyHe Ha3bIBatOT IEPCIEKTUBY
HaX0XXJICHHS BHE3EMHBIX apTe(akTOB HA ATOH IJIaHeTe HaayMaHHou. ['apu Jlodrpen,
OTBETCTBEHHBIH 3a XpaHEHHE JIOCTaBJICHHBIX «ATIOJZIOHAMUY JIyHHBIX 00pa3IioB B



Kocmudeckom nienTpe JI)koHCOHA B XbIOCTOHE, TOBOPHT, YTO JAXKE €CIIH MTOT00HbBIE
BHE3EMHBIC YaCTHUKH eCTh Ha JIyHe, HaliTh nX OyAeT HEBEPOSTHO CIIOKHO.

ACTpOHABTHI JOCTaBWIHN Ha 3emirto 382 KmiiorpaMma JIyHHOTO MaTeprala, i UCCIeI0BATEIH
JI0 CUX TIOp U3Yy4aroT 00pa3usl. «JIroau nponumcs no o0pasiaM B MENbYaHIINX AETAISIX U He
HAIIUTM HUYETo, YTO TOBOPWIIO OBl O BHE3EMHOH JIeSTENbHOCTHY», — oTMedaeT Jlodrpen. U
BCE XK€, CYMTACT OH, yYCHBIC )KKIYT U3y4UTh HOBBIE 00pa3ibl, B3aThle Ha JIyHe. OOpasisl ¢
«ATIOJIIOHa» MPEACTABIIIOT JIMIIL 6 MECT, COCPEIOTOYCHHBIX Ha 3KkBaTope. M, 3amMeuaeT oH,
oOHapy)XeHHe MaTepuala, IPOUCX0XKJICHNE KOTOPOTO Helb3sl 00BSICHUTH SBOJIOLUEH B
Hamed CoJHEYHOH cucTeMe, 0 €r0 MHEHHUIO «ObIIO Obl HEBEPOSITHON HAaXOJIKOW».

Ckott Xab6apx, ovrBmnit nupekrop HMccnenosarenseckoro nentpa Jitmca B HACA, a HbIHE
uccnenoBatens MuacTHTyTa SETI, yKa3eBaeT: «X0TS HUYEro HEBO3MOKHOTO HET, MHE
Ka)KeTCsI, TIONCKN KOMETHBIX OCKOJIKOB B IIOCTOSIHHO HAaXOJSIIMXCS B TeHU Kpatepax JIyHbI
ropaszio 0ojee MPHUBIEKATENbHbI, Y€M ITOUCKH apTE()aKTOB BHE3EMHOHN IUBIIN3ALIUI.

CrpaHHBIE BCTIBIIIKA

Oco05Iit HHTEpeC BBI3BIBAIOT OOHAPY)KEHHBIC HEJJABHO CTPaHHBIE BCIIBIIIKHY CBETa U
BO3HUKAIOIINE CHHXPOHHO C HUMH pafionMIyibchl. B Hauane 1994 r. [IpH XonaeH co CBOUMH
cotpyanukamu B HanmonaneHoi# aboparopuu Jloc-Anamoca 00pabaThiBaj JaHHbIC
ncKyccTBeHHOro crytHuka 3emnu ALEXIS. Anmaparypa 3Toro CIyTHHKa TOJIBKO B IEPHOT C
HOs10pst 1993 1. 3apeructpupoBaia npumepHo 100 paguoCUrHaIoB, MPOUCXOKIACHUES KOTOPHIX
OCTaeTCsl HEM3BECTHBIM. DTH PaJlMOCUTHANBI B IECSATKH THICAY pPa3 MPEBOCXOAAT 110
MOIITHOCTH OOBIYHBIC CUTHAJIBI M COCTOST U3 JIBYX UMITYJILCOB yacToToH 10 80 MI'1x c
uHTepBanoM B 40 MuKpocekyHA. [1o XxapakTepy HCKaXCHUH 3THX CUTHAIOB MOYKHO
3aKIIIOYHTH, YTO OHU Tponutu TepMocdepy (cmoit 90—300 KmIoMeTpoB).

3toT peHoMeH oTMedancs Haa APpPHUKOH U B 10:)KHOM gacT THXOro okeaHa, T. €. TaM, T
TIOMEXH OT 3€MHBIX TeJIe-H PaANOCTAHINNA MUHUMANIBHBI. XO0JIICH HE COMHEBACTCS, YTO TaKUE
CUTHAJIBI TEHEPUPYIOTCS M B IPYTHX YaCTSAX CBETa, HO CJIMIIKOM OOJIbIIas HHTCHCUBHOCTh
Ha3eMHBIX TEXHOJIOTHYECKUX UMITYJIbCOB U CUTHAJIOB MOJIHOCTBIO 3a0MBAET CTPAHHbIE
curHansl. OncaHHbIe CUTHAJIBI HOPOH YAUBUTEIBHBIM 00pa30M COBIAJAIOT II0 MECTY U
BPEMEHH CO BCIIBIIIKAMU, HUMEIOIIUMHI MECTO HaJl IPOUCXOASIIEH qaJeKo BHU3Y MOl HUMU
rpo30il.

SIBneHue 3TO CTOJIb HEOOBIUHO, YTO MEPBHIE COOOMIEHHS JIETYNKOB O HEM IIPOCTO
HUTHOPUPOBAIIUCH, CYUTAIHACH BEIAYMKOH. Ho B 1993 r. 5T BembIky ObLTH 32 UKCHPOBAHBI
crenuanbHbIM camosieToM HACA. OHu npoucxoaar Ha BeICOTE PUMEPHO 60 KM, UMEIOT
¢dopmy 6mmHa tuamerpom 10-50 kM. Benblky He cBS3aHBI C MOJTHUSIMHA — SHEPTHS
BCIIBIIIEK HECOM3MEPHUMO OOJIBIIIE SHEPTUH TPO3bl. MOKET OBITh, TO OTKPBHITHE BHECET CBOIO
JIETITY B Pa3BUTHE HOBBIX TEXHOJIOTHH ¥ MPUMEHEHNE HE MCIIOIb3YEMBIX ITOKa €IIIe BUI0B
SHEPTHH.

IMupamuasr Ha Mapce?

HUccnenosatens Urops Llapes npearaer uckars cielibl Apyrux UMBuiIn3anuii Ha Mapce.

IlepBble HaXO/KH, KOTOPHIE MOYKHO HHTEPIIPETUPOBATH KaK CIEIbI Pa3yMHOMH
nesitebHOCTH Ha Mapce, 6pu1H nosydeHsl B 1972 1. B pe3ynbTaTe CheMOK OBEPXHOCTH
IUTAHETHI caTesuToM «Mapusep 9». I1o mosiBUBIIMMCSI TOT /1A B IEYaTH COOOIIEHUSIM, Ha
Mapce Ob1M 0OHapYKEHbI T€OMETPUYECKH NPaBHIIbHBIE CTPYKTYPBI, MOTYIIHE OBITh
pa3BaJIMHAMHM TOPO/Ia, B I0XKHOM MOJIIPHON 00J1acTH, a Takke 00pa3oBaHue, HA3BaHHOE
Ionem Yetsipexyronspubix [Tupamun,

B paiioHe IIATO DNHU3UH.

Opnako Hanboee MHTEPECHBIE HAXOIKU TTOSBIIIMCH YETHIPE TOAa CITYCTsI, IOCIE TOTO
KaK ITOBEpXHOCTh Mapca Oplta o0ciieoBaHa JByMS OpOUTATEHBIMU MOIYIISIMHU
«Buxuary. Bo-nIepBhIX, Ha GoTorpadusx oOHapyKUIN HEYTO, 9YTO MOXKET OBITh
HHTEPIPETHPOBAHO KaK 0OJIOMKH KOCMHYECKOTO KOpadiisi. BrICKa3pIBAUCH TakxKe
MIPEIIOI0KEHUS 00 HCKYCCTBEHHOM MPOUCXOXKICHUN «UACATBHO KPYTIOTo



o0pazoBaHus» Ha BEPIIMHE BhICOYaIell MapcuaHckoi ropsl Huke Onmummnmka, Kak u
00pa3oBaHUs, HA3BAaHHOTO

JIOpOroii,

U ellle OAHOM CTPYKTYpbI, HATTOMUHAIOIIEH pa3BaMHBI TOPOJA.

Ho camas nHTepecHast Haxo/ka OblIa crienana B paiione Cunonus. 31ech 0OHapyKeHbI
ellle OJTHO «I0JIe MUPaMUI», HEMOHATHOE TEMHOE KOJIbII0, a TAK)Ke KAMEHHOE
oOpazoBaHue, HAIOMHHAIOIIEe YeJIOBEUECKYIO roJIoBy. BbicoTa MabIX «IipaMum»
nocturaet 250 MeTpoB, 6ompmmx — 1,5 Kmtomerpa. PaconoskeHs! OHU TOBOJIBHO TECHO
— Ha y4acTKe pa3MEPOM OKOJIO 25 KM

2

. Uro KacaeTcs «OBaIbHOU (hOopManniy, HAITOMHUHAIOMICH CKYIBITYpPHOE H300paKeHHE
YEJI0BEUECKO TOJIOBBI, TO OHO HMEET OKOJIO TIOJIyTOpPa KHIOMETPOB B ATHHY IPH
MOJTYKHJIOMETPOBOH BBICOTE.

Uro 310? Pe3ynpTaT HEOOBIUHOTO OCBELICHUS IPUYYIIMBO BEIBETpeHHOH ckaibl? Ho 3To
«JIMII0» €CTh U Ha APYIOM CHHMKE, CJICIaHHOM IIpH UHOM ocBelleHnu. Cpean MHOXKeCTBa
nepenaHHbIx «BuknHramm» n «MapruHepamny U300paskeHni moBepxHocTH Mapca
HAIIUIOCh €llle HEMAJIO CTPAHHOCTEN: HalpUMep, €llie 0JJHO U300paXKeHHe CTPYKTYPBI,
HaIOMUHAIOIIEH CKYJIBITYpHOE H300pakeHHE YeI0BEIECKOTO JINIA, TOIBKO
cortorpadupoBaHo OHO OBIIO B IpyroM paifoHe Mapca — B YTomun. BuncenT nn
ITuerpo u I'peropu Monenaap nmposenn OrpoMHyI0 paboTy M0 H3YUSHHIO

Mapcuanckoro Cunkca.

Wimu 6511 cieaH KOMIBIOTEPHBIN aHaIU3 n3o00pakennss Mapcuanckoro CduHkca, a
Takke pexoHcTpykius Counkca u [Tons [Tupamun paitona Kunonus.

Mo>kHO BepuTh B CylllecTBOBaHHE Ha Mapce IMBUIM3ALNUH, HO MOKHO OOBSCHHUTE 3TH
n300pakeHus MPUYY/IMBOM UTPpoii cBeTa u TeHu. Kakoit B3rsy Orke Bam? BriOupaiite.
CtpanHble BEIIH MPOUCXOAT B 0K0JI0 Mapca. [Touemy ucuesna cBsizb ¢ «Mapc-o0cepBep,
OJIHOI M3 3a/1a4 KOTOPOTo ObUIO NMPOSICHEHUE cUTyaluu co cunkcamu? U mouemy
npekpaTtuiack cBs3b ¢ «Pobocom-2»? [Ipekparmiachk OHa, KCTaTH, TIOCIIE TOTO, KAaK ammapaT
3apernucTpUpOBaN KaKOH-TO 0OBEKT Ha (JOHE HEOCBELIEHHOH CTOpOoHEI Mapca. ..

Brina nu sxu3nbp Ha Mapce?

I'pymnna y4eHsIX uccneqoBana psii HalJEHHbIX B AHTApKTUAE METEOPUTOB, MIMEIOLINX
MapCHaHCKOE MPOUCXO0XKICHHE.

Merteoput, nonyuusmuii o0o3nauenre ALH 84001, ynar Ha 3emitto okonro 13 000 et Hazaz.
Hapsiy ¢ XxapakTepHBIMU ClleZIaMU IPOXO0XKJICHUST aTMOC(Epbl OH UMEET CIIe/Ibl yapa,
MTO3BOJISIOIINE MPEINOI0KHUTh, YTO B JaBHUE BPEMEHA OH ObUT HEMBIM CBUAETEIIEM
KocMudeckoii karactpodsl. Hekoe Teno, Hampumep koMeTa, CMOTJIO OTKOJIOTh KyCOK Mapca.
By natonuii B pocTpaHCTBE 0OJIOMOK ITOCTENEHHO pa3pylliaics U HaKoHell ObUT olMaH B
IUTeH HalleH riaHeToi. XuMHUECKHUil cocTaB 00pasiia BIIOJIHE COOTBETCTBYET JaHHBIM,
nepeanHeIM «BukuHraMm» ¢ nosepxHoctu Mapca.

O6pazen; ALH 84001 nmeer Bo3pact 3,6—4,5 Mipz et u nepes KaTakiIm3MoM
MIPEIOI0XKUTENILHO HAXOAWICS B IPUIIOBEPXHOCTHOM cj0€ Mapca, B TOT Nepuoj
ropaszio 0oJjiee kapKoro ¥ BJIaXXHOTO, 4YeM Teriepb. B o0Opasiie HaleHbl He TOJIBKO
IIPUMHUTHUBHBIE YTIIEBOIOPO/IbI, MHOT/a BCTPEYAIOIIHECs] B METEOPHUTAX, HO U Ooiree
CJIO’KHBIE ITUKINYECKHE coefnHeHMsI. HaiiieHpI KpoIevHsIe, B CTO pa3 MEHBIIIE
TOJIIIMHBI Y€JI0BEYECKOT0 BOJIOCA,

TJI00YIIBI

(mmapuky U TpyOKH), XUMHYECKHI cOCTaB M (hopMa KOTOPHIX B TOYHOCTH COBIAJAIOT C
HaXO0JUMBIMU Ha 3eMJie HCKOTTaeMbIMU HAHOOAKTepUsAMHU. boJiee TOro, HEMOCPEICTBEHHO
PAAOM C HUIMH 3apETUCTPHPOBAHBI BEIIECTBA, B OCHOBHOM CYIb(HIBI JKene3a u



MAarHeTUTHI, KOTOPBIE SBIIAIOTCS XapaKTEPHBIMH CIIEIaMH AEATEIbHOCTH aHadPOOHBIX
MHKpPOOPTaHU3MOB.

HccrnenoBaTenu 0TMEYAOT, YTO HE MOTYT ce0e MPEACTaBUTh, KaK 3TH COCAMHCHUS B

O TOOHBIX KOHIICHTPAIUSIX MOTJIM ObI OKa3aThCs BMECTE, €CITU HE TIPUHIMATH B pacueT
JKU3Hb. B TO e BpeMs HcciieIoBaHUE IPYTUX METEOPUTOB, B TOM YUCIIE U HAMJIEHHBIX
mo0IM30CTH (B KOTOPBIX MOJOOHBIE OCTATKHA OTCYTCTBYIOT), & TAK)KE aHAIM3 PACIPEICICHUS
OCTaTKOB BHYTPH METeopuTa (KOHIEHTpALIUs BO3pPACTAET K LEHTPY) MO3BOJISIIOT
MIPEe/IIoaraTh, 4TO PeUYb HE HJICT O 3arpsiI3HCHUU 00pa3iia 3eMHBIMHU CYIIIECTBAMH MOCTIC
nmajeHus.

®EHOMEHBI JIYHbBI
EcTh MHOXECTBO OnrcaHuii HaOJFOICHUI CTPAHHBIX CBETOBBIX sIBJIeHUI Ha JIyHe.

3mMmas 1715T.

U3BECTHBIN B cBOe Bpemst acTporoM E. JIy-Buib Habmonan B [lapmwke myHHOE
3atmeHue. Oxoio 9:30 o I'puHBHYY OH 3aMeTHIT y 3amaAHOro Kpas JIyHBI «... Kakue-To
BCIIBIIIKY WJIM MTHOBEHHBIE JIPOJKAHUS CBETOBBIX JIyueil, KaK eciv Obl KTO-TO IOKUTaAI
MIOPOXOBBIE JOPOKKH, C TOMOIIBIO KOTOPBIX B3PHIBAIOT MUHBI 3aMEUIEHHOTO ACHCTBUSI.
OTH CBETOBBIC BCTIBIIIKH OBUTH OUY€Hb KPaTKOBPEMEHHBI U MOSBIIIIMCH TO B OJJHOM, TO B
JIPYroM MecTe, HO BCET/Ia CO CTOPOHBI TEHHU 3eMin». M3110KeHO 3TO cOO0IIeHHE B
Mewmyapax Koposesckoii akanemun Hayk [apmxa (1715, c. 96, 126-127).

Tpaexropun HaOIIOAAEMBIX CBETSIIMXCS 00BEKTOB ObLIM N30THYTHIMU. CaM HaOJII01aTeNb
CUHUTAall, YTO HaOII0AaeT rpo3y Ha JlyHe — Ui TOTO BPEMEHH 3TO elle ObLI0 IPaBaono 00HO.
Cam 3TOT (hakT HUYETO HEe TOBOPUT B T0JIb3y NPUCYTCTBUS Ha JIyHe npeacTaBuTesnen
BHe3eMHbIX IuBmIn3anuil. OnHoBpemenHo ¢ E. JlyBwieM B bpuranuu BCObIIKY HAOI0AAT
3HaMeHUTHIN 3. ["anen.

4 aBrycra 1738 r.
B 16:30 no I'puaBuuy Ha aucke JIyHbl NOSIBUIIOCH HEYTO, IOXO0KEE HA MOJIHHMIO.

8 monst 1842 1.
BO BpEMsI COJTHEYHOTO 3aTMEHHS JTYHHBIH TUCK M3peaKa MepeceKaIn IpKHe MOJI0CKU. Dro
otMmeueHo B Kanennape bropo nonrot Ha 1846 rox, c. 364.

B 1870 .
bupt Habmrogan «monauio» Ha JIyHe (AcTpoHoMmuueckuid peructp, 1870, T. 7, c. 221).

A 3Ta 3amuck crelraHa
B1931r.
JIx. 'mgauHrcoMoM:

«41 paboTax Bo 1BOpE HAIIETO AOMa U CIydaiHO B3TJIsiHyN Ha JIyHy. OHa OpL1a OueHb
KpacuBa — sICHO o4epueHHast MoJiozas JIyHa, 1 s CMOTpeI Ha Hee, KOrjia BAPYT KaKue-To
BCIIBIIIKK CBETA IIPOPE3aJIN MpakK, HO OIPE/ICIIEHHO B Ipe/ieNiaX 3aTeHeHHOH YacT JIyHBI. . .
He yYInoMHuHasA 0 CBOUX Ha6HIO)IeHI/IHX, s TIO3BaJl XKCHY, 4TOOBI OHA TOXKE o6paTI/ma BHUMAaHHEC
Ha Mononyio JIyHy... OHa ckazana: «O na, s BIKy MOJIHHIO Ha JIyHe», 100aBUB, 4TO Ta
MOSIBUITACH B Mpeiesiax JIyHHOTO nucka. Mbl Habmogamum ente 20 uiau 30 MUHYT, Ha



MIPOTSDKEHIH KOTOPBIX SIBJICHUE MOBTOPSIIOCH KaK MUHAMYM IIECTh MM CEMB pa3. DTa 3aIlich
caenana B 7 gwacoB 40 munyT mororynau 17 mroHs 1931 r.y.

AcTpoHOMEBI 00cepBaTopuu MayHT-BuiicoH, kK KOTOpsIM [ MAMMHTCOM TOCIA MUCHMO, HE
NIPUHSIIN HaOJI0ZICHUE BCEPhe3 — OHO MPOTHBOPEUMIIO UX mpejcTaBieHusM o Jlyne. Criycts
15 ner orueT 00 3TOM HAOIIOICHUH OBUT TIOCIIAH aBTOPOM B aBTOPUTETHBII HAY4HBIN Ky pHAI
«CaiieHCy, Te coOOIICHUE 1 OBLIO OyOJIMKOBAHO.

[TonyTopa croneTusiMu paHblie,
12 okts16ps 1785 .,
n3BecTHHIHN nccnenosatens wiaHet U. U. Ilperep Habmogan ciuemyromee sBICHHIE:

«[Tocne 5 yacoB Ha rpaHUIIE TEMHOTO JTYHHOTO IWCKAa U (PaKTHIECKH B IIEHTpe Mops
Jloxneii. .. coBepIIeHHO BHE3AITHO B OBICTPO MOSBHIIACH SIPKast BCITBIIIIKA CBETA, KOTOPAs
COCTOsIIa U3 MHOTHX OJMHOYHBIX, OTACIFHBIX MaJeHbKUX UCKP. OHU UMENN TOYHO TAaKOH XKe
OeTbIil IBET, KaK OCBeIIeHHast cTopoHa JIyHBI, 11 Bce BpeMsl IBUTAIINCH BOJb MPSIMOI JIMHHA,
00pallleHHOM Ha ceBep, Yepe3 ceBepHYto yacTb Mopst Jlox el u Apyrue 4acTu JIyHHOM
MTOBEPXHOCTH, IPaHUYAIIME C HUM C CEBepa, a 3aTeM depe3 MyCTYI0 YacTh MO 3peHHs
Tesieckona. Korna 3ToT J0Ib CBETa MPOILelT OJIOBUHY IYTH, IT0100HAs BCIIBIIIKA CBETA
MOSIBUJIACh Ha FOTe TOUHO HaJ TeM e MeCTOM... BTopas Bcmblika Obu1a TOYHO Takas ke, Kak
W TepBasi, OHA COCTOsIa M3 MOJOOHBIX MAJICHBKHUX UCKP, KOTOPBIE IPOMEIbKHYJIH MPOYb B
TOM K€ HaIlpaBJIECHUH, TOYHO apajuIeIbHOM HaIlPaBJICHUIO Ha ceBep... VI3MeHeHue
TIOJIOKECHUSA CBETA J0 TIEPECEUCHHUS C KPaeM IIOJIS 3pSHUS TeJIeCKOIa 3aHsJI0 OKOJIO 2 CeKYHI,
001I1ast MPOJOIKUTENEHOCTD 3TOTO SIBICHUS — 4 CEKYHIBI».

K coxanenmnro, llIperep HE OTMETHII MECTO UCUC3HOBCHHS CBETSIIETOCA siBNIeHHA. OTHAKO OH
yKazaJ HalpaBJIeHHE W HAYAIBHYIO TOUKY, U3 YeT0, IIPIMEPHO OMPEICITUB TOUKY
IpeKpaIeHus HabmoaeH!s 00bekTa kKak Mope Xonoaa (IyTh, IpOHICHHBIH 00BEKTaMHU, TIPU
3TOM OyneT npuMepHo paBHIAThCS 530-540 km). CKOpPOCTH MepeMeIeH st 00BEKTOB
cocraisiia 265-270 km/c.

OT0 HeBeposTHas CKOpocTh! I cpaBHEHHS HAIIOMHHUM YMTATENI0, YTO JeTsmas k Jlyne
3eMHas paKkeTa UMeeT CKopocTh mopsaka 12 km/c. K npyrum mianeram CoTHEUHON CHCTEMBI
pakera JIETUT CO CKOPOCThIO Topsiaka 17 km/c. CKOPOCTh MOXKET ObITh HAMHOTO MEHBIIIE
TOJIBKO B OJTHOM CIIydae — €CJIM MBI IMEEM JIeNI0 ¢ Mpoekiuel Ha JIyHy sBieHus,
MIPOUCXOIAIIETO B 3eMHOI aTMocepe. OTHaKO MOSBICHHE IBYX OJUHAKOBBIX 10 SIPKOCTH
METCOPHUTHBIX POEB HAJl OAHOI U TOH ke TOUKO# JIYHBI B TeUeHHE HETPOJOKUTEIIFHOTO
BpPEMEHHU — SIBJICHHE COBEPIIICHHO HEBEpOsATHOE. Hellb3st 00BSCHUTE TaKKe TO, 9TO 00a
00BEKTa MOSBHUIINCH HAJT OJJHOU ¥ TOM K€ 30HOH JTyHHOW TTOBEPXHOCTH.

B 26 Brimycke (1942) sxxyprana Koponesckoro acrpoHOMudeckoro odmecrBa Kanaast
ITOMEIICHO cieyromee coodmenne Banprepa Xaaca:

«10 mrong 1941 1. 5

HabroAa mouTH nosHyto JIyHy uepes 6-110HMOBBIN pediekTop NpH yBeTUdeHUH B 96
pas... 5l yBuzmen kpouieuHoe CBETSIIeecs MATHBIIIKO, IBIDKYIIEECs MONepeK JTyHHOH
noBepxHocTd. OHO MOSABUIIOCH K 3amajy oT KpaTepa 'acceHnu. .. u myTemecTBOBaIO
MIOYTH TOYHO HA BOCTOK JI0 MICUE3HOBEHHS y KOpOTKOH crensl ['accennn. [IaTHBIIKO
ObLIO TOpa3/l0 MEHbIIIE, YeM IIeHTpalbHbIA UK ["accenan, u ero yriaoBol TuaMeTp He
npessiman 0,1 yrioBoi cekyHIbl. SIpKOCTh OblIa MOCTOSTHHOM BIOJIb BCETO ITyTH,
3Be3/[Hasl BEJMYMHA ITHA olleHeHa B + 8. [IpoomKUTeIbHOCTD TosIeTa Oblla OKOJIO
OJIHOW CEKYHJIBI.

Oxkono 5 1 41 muH st yBuaen 6omee cnaboe MATHO Tre-To toxkHee ['pumansau. Koneunast
TOYKa ABMKXCHUS 6])1.]'[& XOpoI1o BUuaHa, TaM IIATHO 6])1.]'[0 PA3UTEIIBHO ONPCACIICHHBIM, U MBI
MOTJIX COOTBETCTBECHHO HCKIIFOUUTH 06T)HCHCHI/IC SIBJICHUS HAJIOXKCHUEM Ha J'[yHHBIﬁ JAUCK
HEKOETO 36MHOTO 00BEKTa, HAXOSAIMIErocs HU3KO B aTMocdepe (HanmpuMmep, 4epToroaoxa),
TaK KaK OH JBHUTaJICs OblI Yepe3 BCe MOoJIe 3pEeHUs Teeckona. .. CKOpoCTh OTHOCUTEIBHO JIyHbI
Obl1a caMoe MeHbIee 63 Mun B cekyHy (116,676 km/cex)».



MeTeopHuTOM 3TO SIBICHUE TaK)Ke OOBSICHUTD HEJIB3s], TAK KaK «IaJJafoIe 3BE31bI» HUKOT /1A
HE COXPAHAIOT B MOJIETE MOCTOSHHYIO IPKOCTh KpoMe Toro, mpoekuus Hadana 1 KOHIA
TPaeKTOpUi JBYX METCOPHUTOB Ha JIyHHBIH JHCK TAKXKE HE MIPEACTABISIETCS] BO3MOXKHOM.
Camoe ke TT1aBHOE BO3pa)K€HHE 3aKIII0YAeTCs B TOM, YTO METEOPUT - 3Be3AHOM BETUUMHBI
npu yaaneHnn 100 kM (TUIIMYHOE PAacCTOSIHUE) MMEET YIJIOBBIE pa3Mephl, Ooliee 4eM Ha J1Ba
TIOpsIJIKa MPEBBILIAIOIINE YIIIOBBIE pa3Mepbl HalM01aeMoro 00beKTa.

He 00OBsICHSIIOTCS METEOPHOI I'MITOTE30M M HAOJIOACHHS TIPOX0XKICHUS
«KOMETO00pa3HOT0 00BEKTa» Yepe3 JIYHHBIH HCK, BHITIOJIHEHHBIE 27

ceHtaopsa 1881 r.

3. B. [Irem u3 [Ipeckorra (CIIA) u Mapksukom u3 FOxuo# Adpuku. O6 3ToM
coobmainock B «I[lybnmukanusx actporoMmudeckoit oocepBaropuu [lymncuammy (OPT,
1969): «...5). Ilpu ogHOBpeMeHHOM HaOmoaeHnH 00bekTa Ha (oHe JIyHBI 3 IByX
IYHKTOB, YIaJCHHBIX ApYT OT Apyra Ha 12 000 kM, OH ZOJDKEH HaXOAUTHCS He OJIHKe
geM B 300—400 TrIC. KIITOMETPOB OT 3eMIIH, T. €. B paiioHe JIyHsl. U ecrii 0OBbeKT HE
cBsi3aH ¢ JIyHOH, TO moueMy OH He ObUT BHJICH JI0 IPOXOXKJICHHUS uepe3 ee TUCK?»

Oco0eHHO YacTo JABMKYIIHecs 00beKThl Habmoaamucy Haa Mopem CriokoiictBus. B 1964 r.
pa3Hble HaOIII01aTEeIN BUICNIN X B OJHOM M TOM K€ paliloHe — I0)KHEE WIIU I0r0-BOCTOYHEE
kpatepa Pocc [l — mo kpaiineii Mmepe, 4 paza. CBo/Ika TaKMX COOOIICHHH OMyOIHMKOBaHA
HACA B XpoHOJIOTHYECKOM KaTajore COOOLIEHNUS O JYHHBIX COOBITHAX. OOBEKTHI
BBITJISICNN CBETJIBIMHU MM TEMHBIMH IIATHAMH, IEPEMEIABIINMUCS Ha JECATKH WIN COTHU
KMJIOMETPOB 32 HECKOJIbKO JacoB. Citydan 3TH HENb3s OOBSCHUTH 00JIaKaMH TIBUTH, TIOAHATOMN
METEOPHUTHBIM yJIapoM, H0O0 MajieHHe METEOPUTa MPHUBOAUT K CHMMETPHIHOMY BEIOpOCY
rpyHTa. ECTh M Ipyrue npuyuHEL, HE TTO3BOJISIONIIE CYUTATh 00BEKTH 00JIaKaMHU MBUTH HITH
N3BEPKEHHBIX Ta30B.

18 mas 1964 .

Xappuc, Kpocc u ap. B Teuenue 1 4 5 mun Habronanu Hax Mopem CIOKOHCTBHS MISITHO
Oeoro 1BeTa, ABUraBLIeeCs CO CKOPOCTHIO 32 kM/4. C TeueHneM BpeMEHH IIATHO
YMEHBIIAJIOCh B pa3Mepax. Eciin Ob1 OHO COCTOSIIO U3 TBUIM MIIM ra3a, OHO MOTJIO ObI
TOJIBKO yBeNU4HUTHCS. KpoMe Toro, Bpemst »xu3HH NATHA B 10 pa3 mpeBBIIIaIo CPoK
CYIIECTBOBAHMUS HCKYCCTBEHHOT'O ra30BOro 00J1aka, BEIOPAackIBAEMOT0 PAaKeToi, 1 B 5 pa3
— o0raka, IOIHATOTrO IPH M0Ca/IKe 3eMHOT0 Kopabist Ha JIyHy.

21 urons

TOTO ke roja Te e Xappuc, Kpocc n Xemnang Ha0rojany IBHKyIIeecs matHo Ha JIlyHe
B TeyeHue Oosiee yeM Byx 4acoB. Ckopocts nsreH (32—-80 km/4) B 5 pa3 MeHblie
cpeJHel TemI0BOW CKOPOCTH MOJIEKYJI T'a3a ¢ MUHUMAJIbHON MOJIEKYJISIPHOM Maccoi
(nopsiaxa 300) mpu Temnepatype rpyHTta 165 °K. Obnako raza He MOKET CMECTUTHCS
6osee uem Ha 20 % CBOEro paauyca, YTO COBEPIICHHO HE COTIACYETCs C OMHCAHUEM
CTpaHHBIX 00BEKTOB. DTO MOATBEPKAAETCS U Hecheprueckor hopMoit HEKOTOPBIX
00BEKTOB.

11 cenrs10ps 1967 r.

MOHpeaJIbCKas rpynna Hadmonateneit u I1. Xan 3amernnu B Mope CriokoiicTBuS Teo,
BBITJIS/IEBIIIEE TEMHBIM NPSIMOYTOJILHBIM IISITHOM, (PMOJIETOBBIM T10 KpasiM, COBEpILIaBIIee
JIBUKEHHE C 3alajia Ha BOCTOK B TeueHue 8—9 c. Teno mepectano ObITh BUAUMBIM BOJIH3H
TepMUHATOpa, a ciycTs 13 MuH Bo3ie kpaTepa CaOuH, paclooKEHHOTO B pailoHe
JBUKSHHUSI TIATHA, HA JTOJIA CEKYHJIBI BCTIBIXHYI )KeNThIN cBeT. Yepes 20 aHEH, OIATh XKe B
Mope CriokoicTBuS, Xappuc 3aMeTHII IPKOE IMIATHO, TBUTABIIEECS CO CKOPOCTHIO

80 km/4. Crieryer 3aMeTHTB, YTO Yepe3 MOJITOpa rojia B TOM JKe paiioHe, BCero B COTHE
KHJIOMETPOB BocTO4Hee kpaTepa CaOuH, mpru3eMiInics «AmomoH-11».



Crny4yaitHO 71 TO, YTO HMEHHO B dTOM pailOHe OITyCTHJICS MEPBBIH KocMuUeckuii kopabis? He
mociano ju ero HACA Tyna cnenuanbHO, 9TOOBI Y3HATH IPUPOAY AaHOMAJIBHBIX SBICHUH?

U Bot emie oguH mHTEpEcHBIN (GakT. JIVHHBIN IpyHT B paiioHe mocagku «Amnosutona-11»
OKa3aJIcs YaCTUYHO OIUIaBJIeHHbIM. OIUIaBIeHHE 3TO HE MOTJIO OBITh TPOU3BEICHO
JIBUTATEISIMH 1OcaqogHoro 0oka. [lo mueHuro mpodeccopa T. [onma, KOTOPBINA paccMOTpET
BCEBO3MOXKHBIE 00BSICHEHHS ATOTO siBiieHus, He paree 100 000 et Ha3a rpyHT MOABEPTCS
o0myyennto ceetoM B 100 pa3 Gosee sipKuUM, YeM COJHEYHBIH. Takoro omiasneHus rpyHTa He
ObUIO OOHAPYKEHO B MECTax JPYTHX MMOCAA0K JIYHHBIX dKcneaunuii. BepostHo, o0myuenunio
MOJIBEPIJIACh BEChbMa Majlasi 4acTh MIOBEPXHOCTU. BuauMo, BBICOTa MCTOYHUKA HAJL JTYHHBIM
rpyaTOM ObLTa HeOombimas. Ho kakoro mcrounuka? M3 Bcex mpuBe3eHHBIX ¢ JIyHBI 00pa3oB
ymms ofvH (o6paser 12017), mogoOpaHHBIH YKUIaXKeM «ATOIIIOHA- 12y, KOTOPHIi
npmsemiics B 1400 kM OT MecTa IMOCaKH MEePBHIX JTYHHBIX aCTPOHABTOB APMCTPOHTA H
OnapuHa, OKa3aics OIIaBICHHbBIM.

CBUIETETBCTBYIOT OUEBHIIIBI

B. Spemenko u3 Onpecchr:

«Ciryumiiochb 310 B 1955 ., rie-To B cepeinHe aBrycra (BO3MOXHO, MECSI] HETOUHBIH). S
YUYHJICS B IIECTOM KJacce, yBiieKalcst acTpoHoMuei. CoopyauB U3 BOAOCTOYHOM TpyOBI
TEJIECKOI, C JIFOOOMBITCTBOM PacCMaTpPUBAJ KpaTepbl Ha JIYHHOH MOBEpXHOCTH. Teneckomn
MOTYYHMJICS HE aXTH KaKou, BOKPYT JIyHBI CBETHIICS TOHKHI IIBETHOM OpPEO0JI, HO YBEIHUYEHHE
OBLTO TOCTAaTOYHBIM, YTOOBI B ICTANIAX PacCMaTPUBATh OCCUNCIICHHBIC TYHHBIE KPATEePHI,
TOPBI ¥ MOps. BOKpYT MEHS TONIINCH JIFOOONBITHRIC MaJTbUUIIKH, OHU HanepeOoit
MIPOCHITUCH IOCMOTPETH B TeNeCKOIl. bruto okoro 20 9acoB, KOTaa s JOMYCTHI K TpyOe
0YEpPEAHOr0 I0HIA. «YX Thl, KAKHE TOPHI... TaM 4TO-TO JETUT!» — HEOKUJAHHO 3aKpHUYall
MaJb4MK. S TyT 5k€ OTOABHHYJ €T0 B CTOPOHY U CaM >KaJHO MpHnal K okyJsipy. Hax nuckowm,
IapajyiesIbHO ero Kparo, Ha pacCTOsSHIM puMepHo 0,2 TyHHOTO pajguyca JEeTelo CBeTAIeecs
Telo, mo100HOe 3Be3 e 3-i BeJIMYHHBI IPH 00bIYHOM HabmoaeHuu. [IponereB TpeTh
OKPY>KHOCTH 3a 4—5 CeKyHJ, TeJI0 M0 KPYTOi TpaeKTOPHUH OMYCTHUIIOCH Ha TYHHYIO
MOBEPXHOCTh. Pazymeercst, 3T0 He ObLIa MPOEKIUS METEOPUTa, Majjatoniero Ha 3emitto. Teno
OBLIO 10CTAaTOYHO OOJIBLIOE U... yIpaBisieMoe! A HUKaKUX UCKYCCTBEHHBIX CITyTHHUKOB B T
TOJIbl €Ul HE CYLECTBOBAJION.

B. Jlyuko u3 JIbBoBa
n3J1araeT CBOW HAOJIIOICHHS, CUUTAsI X TPOSIBICHHEM YTacarollero JyHHOTO
BYJIKaHU3MA!

«31 mapra 1983 r. s mpousBoamiI HaOOACHUS JIyHBI TPH TOMOIIHU pedieKTopa ¢
yBenudeHueM B 133 paza. Oxono 2:30 Ha YHCTOM, CHSIONIEM, TOYTH HOJTHOM JIUCKE
Jlyne! (oHa nponuta a3y monHoayHus 28 MapTa) OBIIO 3aMEeUeHO BAPYT AOBOJIBHO
00JIBILIOE TEMHOE TEJIO BPOJIe Obl HEMPaBUJIbHBIX OUEPTAHUI, CIIOKOHHO, POBHO U OBICTPO
npoueiiee (ecian He cKa3aTh

NPOMENbKHYBIIICE

) IO HEMHOT'O M30THYTOH TPAaeKTOPUH Yepe3 CeBepO-3araHyo YacTh AUCKA B
HarpasJIeHUH NPUMEPHO ¢ 3araza Ha BocTok. ITyTh Tena Ha GoHe aucka 3aHsu1 He Oolee
OJIHOW CEKYHJIBI.

UYepe3 KOPOTKUI MPOMEKYTOK BPEMEHU TOYHO TaKoe ke (HJIH TO )KE CaMoe) TEJI0 CHOBA
niepecexiio JIyHy ¢ TOM e CKOPOCTHIO U B TOM e HanpaBieHnH. OTINYasch BBICOKOM
CKOPOCTBI0, OOJIBIIMMH pa3MepaMy, HEPaBIIIbHON (JOPMOI ¥ TEMHBIM IIBETOM, 3TH TeJa
(Teno) mpoM3BOMIIN BIIeYATIIEHHE 00BEKTOB, HEPA3PHIBHO CBSI3aHHBIX ¢ JIyHOI — U
XapaKTepoOM OBICTPOTO, POBHOTO JIBFDKEHUS TIO CJIETKa U30THYTOW TPACKTOPUH, U YHCTO
OIITHYCCKU: Ka3aJIOCh, OHU HAXOAATCA HE OUCHb BBICOKO HaJl J'IyHHOﬁ IMMOBEPXHOCTHIO, UTO
IIPUBOJINIIO K aHAJIOTUHU CO CITyTHUKaAMU.



3aTem HaOIIOACHUS OBUTH MTPEPBAHBI M ITPOJIOJIKEHBI TOpa3ao no3auee. Ho Teneps, 3a Bpemst
¢ 3:30 mo 4:20 ynaioch 3aMeTUTH MIECTh TOSBICHNH TaKUX XKE TNl WIIA BCE-TAaKU OJHOTO H
TOTO K€ MIEPUOIMIECKHU MOSIBISFOIEerocs Tena. [IepBslii pa3 00BEKT HOSBHIICS
npubim3uTensHo B 3:32, 3aTeM B 3:35, 3atem B 3:40, 3:47, 4:00, 4:16, T. €. IPOMEKYTKH
MEXAY MOCIEAYIOIUMH TTOSIBICHUSIMA MOHOTOHHO Bo3pactaiu. Bo Beex ciydasix 3To ObU10
CpaBHHUTENHLHO 0OJIBIIOE, TEMHOE, JaXKe YEPHOE TEJIO HeNPaBWILHON (GOpMBI, TPEKPACHO
paznmuumMoe Ha (oHe cusironero Aucka JIyHbI U IIaBHO ABUTAIOIIEECs 110 HEMHOTO
W30THYTOH TPAaeKTOPHH C OONBIIOH CKOpOocThIo. Kaxkoe npoxoskieHne 3aHuMaio He dojee
OJTHOI CEeKYH/IBI, ¥ 3TO HE ITO3BOJISLIO JETAlIbHEE U3YUUTh JICTSIINH OOBEKT.

XOTs HaNpaBIICHNE JBIDKCHUS Y BCEX 0OBEKTOB COBMAIAI0 — IPUMEPHO C 3araia — 0ro-
3armaja Ha BOCTOK — CEBEpO-BOCTOK (Kak OBI OTCeKast ceBepO-3amaaublii kpait JIyHsr), Tums
OJIHAX/IBI TPACKTOPHS IPOIIIA MOYTH Yepe3 LEHTpP AucKa. [Ipu qpyrux mosBIeHUSIX TEJIO
MIPOXOIMIIO TTO MEHBIIIEH ayTe, ONmKe K ceBepo-3anafHoMy Kpato, mpojerast Hax Mopem
Kpusucos, Mopem Cnokoiictus, Mopem fcnoctn, Anbniamu, AieHHIHaMU, Mopem
Joxneil. [Ipy 3TOoM 0TMEUan0Ch NOCTENIEHHOE CMEIIEHUE TPAEKTOPUU K caMoMy Kpato JIyHBI.
XapaxTepHo, uTO, KaK U MPU NEePBBIX HAOIIOAEHHSX, 00JIaCThIO TPEUMYILECTBEHHOTO
poxoXkeHns1 00beKToB Ha (one JIyHsl sBisuiock Mope CrioKoHCTBHS».

Wudopmanus kK pa3MbILLIEHAIO

30HBI NOSABICHUA 3TUX 00BEKTOB Ha JIyHe He ciydaiiHbel. Eciiu HaHecTH MecTa MOsIBIEHUS
JBUXKYIINXCS 00BEKTOB Ha IYHHBIN THUCK, TO BBISIBISIETCS MX KOHIICHTPAIUS B ONIpeIeICHHBIX
paiioHax. Tam ke rpynnupyroTcs U 3arajloqHble KOMIIaKTHbIE HCTOUHUKHU CBETa, KOTOpPbIE
BU/IHBI MHOT/Ia HA HOYHOHM cTOopoHe JIyHBI 1 B 0071aCTH 36MHOI TEHH BO BpEMs JIyHHBIX
3aTMEHHUH. DTa HECIy4YalHOCTh PACIpECNICHNsI 0OBEKTOB ITO3BOJISIET OTOPOCHTH OOBSICHEHHE
(heHOMEHOB 36MHBIMH aTMOC()EPHBIMH SBICHUSMH. TPYIHO CBA3aTh UX U C MPOSBICHUAMHI
JyHHOTO BynkaHn3Ma. OHM HE NIMEIOT 3aMETHOH CBS3M C TEKTOHUYECKHMU MosicaMu JIyHBI.
Kpowme Toro, 25:04:72 B o6ceparopun [laccay Obu1 mosryueH psig pororpaduii «CBETOBOTO
(donTaHa» B o0nacTu kpaTepoB Apuctapx — ['eponor. CBeTOBOI CTONO yBENINYNBAI BEICOTY
co ckopocTbio 1,35 km/c. JlocTuruyB BbicoThl 162 kKM, OH cMecThiicsl Ha 60 KM B CTOPOHY U
pacruiblIcs. DTO IpaHHO3HOE 3PEIHIIE HE COMPOBOXKIATIOCH CEHCMHUYECKUMH TOTYKAMH,
O6I>I‘-IHI>IMI/I IIpU U3BEPIKCHUAX, KOTOPHIC BIIOJTHE MOTJIN 6bITI> 3aperucCTpupoOBaHbl CETHIO
ceiicMorpadoB, yCTaHOBJICHHBIX Ha JIyHe.

O BO3MOXHOCTH JIYHHOTO ByJIKaHU3Ma muca euie actpoHoM Kossipes. Ho, kak Buanm,
HeOEeCHBIE Tela MPENOTHOCST CIOPIPH3BI HeOXHIaHHO. M pacmdpoBke MHOTHX TailH
KOCMOCa y4eHbIe MOCBSIIAI0T HHOT/IA He OIHO AecsaTrieTHe. OHAKO paHO WU TTO3/IHO
HCTHHA TOPKECTBYET.

HoBble OTKpHITHS B aCTPOHOMHUH CAEIAIOT MUp BeenenHoit eme Oosiee IpUBIEKaTEIbHBIM IS
uccienoBaresneil anoMasHoro. Yyeca n peHOMEHbI HUKOTIa HE NCUEe3HYT!

MMPUIJIOXEHU A

[punoxenne 1

Ha6J’IIOHCHI/IC APKUX 60J'II/I,HOB 1 MMOUCK METCOPUTOB

P. JI. XoTnHOK

[Tonet mo HeOy 0YeHB SIPKOTO OTHEHHOTO mapa (0omma), HepeaKo C JHIMHBIM XBOCTOM U
3BYKOBBIMU SIBJICHUSIMH, OCTaBIISIET y HAOJIIOAATENSI OUY€Hb CHIIBHOE BIIEYATIEHHE, KOTOPOE



3aIlIOMUHAETCS Ha BCIO KW3Hb. bonmuaer ObiBaroT wHOT A sipue JIyHbl 1 naxe sipue ConHna. B
9TOM CITy4ae B HOYHOE BpeMsI Ha HECKOJIBKO CEKYH/I CTAHOBHUTCS CBETIIO KaK JHEM U JaXke
BHIHEI OeTyIIre TeHH OT OOJBIINX MPEIMETOB.

[Monet 6onMaa MOXKET 3aBEPIIUTHCS MAICHUEM METCOPHTA, JICTABIIECTO JIO TOTO MHJUTHOHBI
JeT B kocMmoce. ExkesiHeBHO B aTMOcdepe 3eMITd IPOJICTAIOT 10 COTHHU SIPKUX OOJHIIOB, HO
JUTSL KQKJIOTO OTJCIFHOTO YEI0BEKa TAKOE HAOIIOJICHAE — YPE3BBIYAHO PEIKOE COOBITHE.
B HacTosIee BpeMsi, HECMOTPS Ha MIUPOKOE Pa3BUTHE KOCMUYCCKHUX MCCIICOBAHUM, COOp OT
HACEJICHHS CBEJICHUH O SIPKUX 0OJHIaX UMEET BaXKHOE HAYIHOE 3HaYcHHE. UeM Ooblie
JIOZICH OyAyT 3TO 3HATH, TEM OOJIBIIEC HHPOPMALIUU O TAKUX PEAKHUX IICHHBIX HAOIIOICHUSIX
MONyYaT y4eHbIe-CIIEIIHAIICThI, H3y4JaroIlue sIBIICHIE OOIHIOB U BEIIECTBO METCOPHUTOB.
[osromy Komurer o mereopuram Poccuiickoit akanemrn Hayk (KMET PAH) npocur
coo0mars 00 3TOM 10 azpecy:

119991 r. Mockga, yi. Koceiruna, 1. 19.

KomureT no mereopuram.

Cnenyer cka3aTh, 4TO HE HaJI0 CTapaThCs CIELMANbHO HaOM0AATh sipKKe OOIUIbI U
HCKaTh METEOPHUTH — BEPOATHOCTH ycIlexa oueHb Ouu3ka K Hymo. Hamo npocto 06 3Tom
3HaTh, 0COOCHHO JIFOOUTENISIM aCTPOHOMUHU, CTYJICHTaM, Y4alllUMCSI, WICHaM
ACTPOHOMMYECKHUX U TEXHHUECKUX KPYXKKOB, a TaKXkKe pabouuM, CIIy>KaIlluM, KpeCThsIHaM
— BCEM, KTO MHTepecyeTcst HayKod. TyT BCTyNaroT B AEMCTBUE 3aKOHbI MATEMaTU4ECKON
CTaTUCTUKU U TaK Ha3bIBAEMbIi

3aKOH OOJIBIIINX YHCEL.

«MeTteopuTika — camas HapOJHas HayKa», — CKa3al U3BECTHBIN HCCIEe0BATEND
mereoputoB E. JI. Kpunos.

Hamnbonee neHHbIe HAyIHBIE CBEICHHA O IPKUX OONMIAX M HAXOIKaX METCOPUTOB ITOCTYTIAIOT
B AKaJIEMHUIO HAyK TJIaBHBIM 00pa3oM OT HaceseHus, 6maroaaps 100pOBOJIBHOMN U
0ECKOPBICTHOW TOMOIIH JroouTeneit actpoHoMun. OueHb MHOTHE «HEOSCHBIC KAMHIY ObLTH
HaICHBI JIIOJIbMH, HE CBSI3aHHBIMU ¢ HAyKOH. OCOOCHHO 0OJIBIIIOE HAYYHOE 3HAYCHUE HMECT
HEe3aMeUIUTEeILHOE UCCIIeIOBAaHUE TOJIBKO YTO yMABIINX METEOPUTOB.

MexaHH3aTOpaM CEIBCKOT0 X035CcTBa 0c000 ciIeayeT oOpaTUTh BHUMAaHUE HA TO, YTO MIPU
00paboTKe OONBIIKX IUIOIIAICH 3eMJTH YBEIIMUUBACTCSI BEPOSITHOCTh HANTH METEOPUT —
HEOOBIYHBIH OTUIABIICHHBIN KaMEHB MU KYCOK JKelle3a. briBanu cirygau, KorJja METCOPHUTHI
BEITTAXWBAIY WM OHH OBUIH HaWJCHBI IPH CEHOKOCE.

Tak Kak HEM3BECTHO, KOT/Ia ¥ TJIe TIPOJICTHUT SPKHUIA OO WM yIIaJeT METeOPHUT, HEe
CYIIECTBYET HUKAKOW CIIEHATEHON CITY>KOBI TI0 X HAOIOICHUIO, ¥ BCS HAJICXKIa Ha
nHpOpMaNUIO OT HaceleHus. «/IMeHHO B 3TO# 001acTh 3HAHUS, — cKa3al akajeMuk B. 1.
Bepnanckuit, — mi1s ycriexa HayqHo# paboThl HE0OX0AUMO CO3HATENEHOE yIacTHE H
TIOHMMAaHUE HIUPOKUX CJIOCB HACCIICHUA. KOHI/I'—IeCTBO COXpaHAEMbIX METCOPUTOB IIPAMO
MPONOPLHUOHAIBHO KYJIBTYPHOMY YPOBHIO HACEJICHHS U €TI0 AKTUBHOCTU B UX COXPAHECHUM.
MerteopuTsl — apeBHeiimee BeniecTBO COMHEYHOI CUCTEMBI: OHU SABJISIOTCA 00JIOMKaMH
MaJlbIX IIaHET — acTepouIoB. B BelecTBe MeTeopuToB Kak Obl 3aiudpoBaHa nHGopMarus
0 Tpolieccax, MPOUCXOIUBIINX 4—5 MIIpA JIET Ha3al, Korja poxknanuchk COoJHIIE U TUTAHETHI, O
CTOJKHOBEHUSIX KOCMUYECKHX TEI U KOCMHYECKOM H3ITy4eHHH. B 3TOM U cocTOHT UX
0o0JIBIIOE HayYHOE 3HAYCHHUE. BelecTBo METEOpUTOB OUEHb Pa3HOOOPa3HO — OHO
(haKTUYECKU SIBIIICTCSI OUYEHb MAJIBIM OCTaTKOM TOTO BEIIECTBA, U3 KOTOPOTo 00pa3oBajkCh
maHeTsl COIHEYHON CUCTEMBI.

BoNBIIMHCTBO METEOPUTOB TOHET B MOPSIX U OKEaHaX, TEPSIETCS B MMOJIAX U JIecaX, MPOMaaacT
B TOpax W MYCTHIHIX, OCTAeTCs HE HAWJCHHBIM BO JIbJIaX U TYHJpE. B Hay4HBIC KOJUIEKIIMA
CIIA u Smonuu 3a nocnennre 20 et 60JIBIIMHCTBO METEOPUTOB TIOCTYITHIIO U3
AHTapKTI/I}lBI 1 KaMCHHUCTBIX IMYCTBIHD.

UTto 1 KaK coo0ImaTh 0 APKUX OOMHIAX

1. ®amunust, ©Msl, OTYECTBO M TOYHBIA aapec ¢ TOYTOBBIM HHICKCOM.

2. Mecto HaOJIFOICHUSI — TOPOJ, 00JIACTh, PAliOH, CEJI0 HIIH ICPEBHS.

3. lata HabmroaeHus (roj, MECSIII, YUCII0), BpeMs HaOJII0IeHHUS MECTHOE (HITH

MOCKOBCKOE) — 4Yac M MUHYTA.



4. Tonmoxenne Oomuaa Ha HeOocBoe. He Hamo mucaTh, Kyaa jieren 60ma — Ha ceBep
WK 10T, Ha 3araj Wik BocTok. Crenyer yKas3aTh, T1e (B KaKOi CTOpOHE TOpH30HTa) BEI
BUJIEJIM HAYallo U KOHell IoyieTa 6omua.

Hampumep

: HayaJo 10JIeTa Ha CEBEPO-BOCTOKE, a KOHEII €ro — Ha BOCTOKE (MJIM I0r0-BOCTOKE); WIIN
HavaJlo IoJIeTa Ha ceBepe, a KoHel — Ha 3amane. O0s3aTesIbHO YKaXXUTe, Kak JeTell
Oosn — crpaBa HaJIeBO WM clieBa HarpaBo. J{anee Hao ykazaTh, Ha KaKoW yIiaoBoH
BbICOTE OBUIN 3apUKCUPOBAHBI HAYAIO U KOHEIl IosIeTa 00JIna Uil XOTs Obl yKa3aTh
MpUOIM3UTENHHO: HU3KO HaJl TOPH30HTOM, B CPEAHEH 9acTH HeOa MIIM BEICOKO HaJ
TOJIOBOW (T. €. BEICOKO HaJ TOPU30HTOM). JIFOOUTEIH aCTpPOHOMHH MOTYT 00Jiee TOUHO
yKa3aTh (C IOMOIIbIO KOMIIaca) a3uMYTHI (T€0Ie3MIEeCKIe OT CeBepa Yepe3 BOCTOK) U
YTJIOBBIE BEICOTHI Ha4dajla M KOHIIA TI0JIeTa 0omuaa.

5. VkaxwuTte (IpuOIM3UTEIHHO), CKOJIBKO CEKYH[ IIPOIOIDKAICS TOJIEeT O0NMraa U KaK OH JIeTel
— ObICTpO, cpenHe wiK MeieHHo. [ToneTst 0oauaoB miarcs He 6onee 15-20 ¢, 00bIYHO 5—
10 u meHee.

6. Ykaxxute Oyieck 00JIMaa B CpaBHCHHUHU C SPKUMHE 3Be3aamMu, JIyHoit wim Connriem. Crenun
Ji OOJIU/I TJ1a3a WITH Ha HETO MOXKHO ObLIO 0e3 IIoMeX CMOTpETh?

7. BbUI 1 IBIMHBIN WU CBETJIBIH Clle/1 Toclie moJjiera oonuaa?

8. Ykaxute pazmep nucka 6osmnia B cpaBHeHUH ¢ quckoM Jlynsl win ColHia.

Yro coolImaTs 0 HaX0AKaX METEOPHUTOB

Eme Gomnee penkoe codbiTie, ueM HaOmoaeHHe 60Inaa, — HaX0/1Ka KAMEHHOTO HITH
KEJIE3HOTO METCOPUTA MIIM BO3MOXKHOCTH OBITH CBHIETEINICM €T ITa/ICHNs Ha TI0UBY
nobmusoctr. Ecin y Bac ecTh Haxoaka mpeanonaraeéMoro KOCMU4ecKOTro IPOUCX0XKICHUS,
OTKOJIUTE OT Hee (WM OTIHIINTE HOKOBKOMH) Kycodek BecoM 50—500 rpaMMOB 1 IPUILIATE B
Komurer no mereopuram npoctoit 6aHAEpOIbIO U YyCTAaHOBICHUS €r0 METEOPUTHOM
MIPUPOJIBI; OCTABIIYIOCS YaCTh COXPAaHUTE.

MHOT0IETHUH OMBIT ToKasali, 4YTO U3 CTa MPUCTIaHHBIX o6pa3u013 HaCTOAIUMU METCOpUTAMU
OKa3bIBAIOTCS OUH Wi Ba. Ho mpoBepsTh Hajo Bece npenamnonaraembie o0pasipl. Toiabpko
CHELHUATKCTHl MOTYT TOYHO OIPENENIUTh IPUPOY 0Opasua.

CooOmute ocHOBHEIE TaHHBIE 0 cebe (ampec, @.1.0.), koraa u rae HaiineH obpaserl, ero
00Imuii BeC 1 CKOJIBKO TaKUX 00pa3oB HalHaAEHO.

[Ipunoxenne 2
Jlerko nu OBITE HcceOBaTENEM?
(VI3 MaTepuasioB SKCIEANUIINH 110 TOUCKY ButnMckoro 6omima)

B Cubwupu, B HoBocenoBckom paiione KpacHospckoro kpasi, B Taiire mocTaBicH
€MHCTBEHHBII B MUpE MaMTHBIN 3HaK O MajJeHUuu Mereoputa IlanaccoBo xene3o Kak
pOOHAYATILHUKY HAYKU O METEOpUTaX. DTOT MaMATHUK TAK)KE MOXKHO CUUTATh 3HAKOM
IIPU3HATENILHOCTU BCEM HCCIEN0BATENSIM, OTAAIOUINM HEMAJIO CHJI TIOUCKY METEOPUTOB.
Ilepen Bamu MaTepuaibl 01HOM sKkcniequu. Y XOTs B KHUTE YK€ YIOMHUHAIOCH O
BuTtumckom 6ommze, HO 3TO JIONOJIHEHHE TT03BOJIMUT 00JIee TOIHO MPEJICTaBUTh, YTO JKe
IIPOUCXOJUT BO BPEMsI UCCIIEAOBAHUM U KaKue TPYAHOCTU IPUXOAUTCS IPEOA0NIEBATh
SHTY3UaCTaM.

KpacHosipckas rpymmna «MeTeOpUTINKOBY UMeeT MouTH 30-JIeTHUH OMBIT MOMCKA U HAXOJ0K
MHOKECTBa METEOpUTOB B CHONPCKOM pernoHe, OHa — aKTUBHBIN YYaCTHHUK MCCIIEIOBAHUH
o TyHrycckoMy kKocmmdeckoMy heHoMeHy. [ToaToMy cooOIenne o «naaeHum» TakK
HasbIBaeMoro Butumckoro 6osmaa B HOUb ¢ 24 Ha 25 centsops 2002 1. B OacceiiHe peku
Burum, Ha ceBepe UpkyTckoit o6macTr, 66UT0 MPUHATO KaK PYKOBOICTBO K OPTaHU3aINU
netHel skcnequuu 2003 1.



I'maBHast oTIMUUTENIBHAS OCOOEHHOCTH DTOI'0 COOBITHS — MOJIET BuTHMCcKOro Oonnma ObT
3adukcupoBan cirytHukamu BBC CIIA.

CocraB 3kcriequnun GOPMHPOBAJICA MO MPUHIUITY IPOdeccHoHaTN3Ma H BO3SMOXKXHOCTH
paboTHI B 9KCTpeMaNbHBIX yCnoBusiX. B Hee Bxoamnu: Cepreit ApkTypoBuY SI3eB, Hay4HBIH
pykoBoauTens Vpkyrckoii MmereopuTHOM rpynmnsr; Bukrop EBnokumosuy YeboTapes,
aCTPOHOM M KOCMO(M3HK, CIIEIMAIIUCT 110 HeOEeCHO MexaHuKe 1 KocMoanHaMmuke; Ceprei
[MTaBnoBnu KotenpHUKOB, KOCMO(U3UK, MPONAraHaNCT JOCTHKEHUH aCTPOHOMUU U
KOCMOHABTHUKH CPEJH NIKOJBHUKOB U CTYJCHTOB (PYKOBOIHUTENb ACTPOHOMHYECKOTO
KpYXKa), CHELUaNUCT 1o MeTeoputam; Anexkcanap IlerpoBud AnapeeB, reoor, CreuaaucT
10 METEOPUTaM H (PaKTOpaM, CONPOBOKAAIOIINM UX COyINapeHUE ¢ 3eMIIei; MHOTHE
sHTYy3HuacThl: cryaeHTsl Hang benoryposa, Harama Martseesa, Kocts Kanuiues, yuacTHuKU
MHOTHX METEOPUTHBIX KCIEANLINN; MKOJbHUKY Jlens Acodakos, Poma HUruaros.

K momenTy Breza Kpacuosipckoit sxcnieauinn (Hagano utoist 2003 r.) B razeTax MOsSBHIOCH
cooOImeHne 0 HaxoIKe BeniecTBa Butumckoro 6oi1maa u KpaTepoB OT €To MaJeHUs TPyNIon
«Kocmomonck» (pykoBoaurens B. A. UeproOpoB). 3arem mosiBunack ctaths C. A. SI3eBa ¢
ONpPOBEP)KEHHEM Pe3ynbTaToB Kcnenunuu B. A. YepHoOpoBa. B 310l npoTuBOpeunBoit
00CTaHOBKE PYKOBOACTBOM 9KCHEIUINH ObUIO IPUHATO PELICHHE BCE-TAKK €XaTh B paliOH
noucka. (OOpatute BHUMaHUe, yBa)KaeMble YUTATENH, YTO UCCIICIOBaHUS BEIYTCS 3a4aCTyIO
BOIpPEKH 00cTosATENbcTBaM. U mobGey 0JIep>KUT TOT, KTO YETKO 3HAET, YTO B HAyKe HE ObIBaeT
Jlerkux nmyTeil. Yepes cuTo COMHEHMI pOoCcenBaeTcs «30J10T0» 3HaHui. Hegapom rinaBHbIM
JICBU30M MHOTHUX IPYIIIT KOCMHYECKUX MCCIeaoBaTeneil cranoBuTes gpasza: «Uepes TepHUU K
3Be31aM!»)

HWrak, rpynna B cocTaBe AeBATU 4enoBeK Bolexana u3 Kpacnosipcka 16 urons 2003 r. Ha
aBTOMOOMIIE TIOBBIIICHHOW TIpoxoanMocTi Y A3-452 (Bomutens B. b. MummuH) mo tpacce
Kpacnosipck — Bbparck — Ceepo-baiikanbck u nanee Baoas balikano-AMypckoit
KEJIE3HOIOPOXKHON MarucTpainy. [Ipuxoannocs exaTb HEIIPEPHIBHO BCIO CBETIYIO YacTh
JTHEBHOTO BpeMeHH (mpumepHO 10 4) ¢ HeOOJIBIIMMI OCTAHOBKAMU: NIEPEKYCUTh, YMBITHCS B
PY4bsIX WIN pedKe, yCTPAHUTh HEMOJIAIKH B MAIIIHE.

ITocne CeBepo-baiikanbcka 1opora 3aMeTHO YXYAIINJIAach, €XaTh B OCHOBHOM MPUXOIUIOCH
10 BHOBb OTCHIIIAEMOMY MOJIOTHY, H CKOPOCTh MecTaMu cHikajachk 10 20—30 km/4. 3ayactyto
JIOpora MPOXOAMIIa Yepe3 YUacTKHU FOpeBIleil Talirn — pe3yapTaT HEOCTOPOKHOTO
oOparieHus JItoel ¢ orueM B Jjiecy. M3-3a Maoi CKOPOCTH MPHIILIOCH UCKIIFOYUTh HOYEBKY B
MaJlaTKax, CIiajy B ABIDKyIIeics MamuHe. Bomgutensmu mocMenHo Obutu B. b. Mummws, C. I1.
Korenbuuxos, A. I1. Auapees.

OnHaKoO repONYecKNX YCHIIMH, HAalpaBJICHHBIX Ha YCKOPEHNE MPOABMKEHUS 110 MAPIIPYTY,
okazanoch HeocTatoyHo. K pexe ButuMm B Touke HanpoTuB ropona bonaiibo uccnenosarenu
TIpUeXalTy Mo3JHo BedepoM 20 HIoJIsl, TO €CTh OIO3Iali Ha CYTKH — UPKYTCKAs SKCIEHIIUS
yexana yTpoM 20 HI0JIs IO CBOEMY MapIpyTy.

B paifoHe morcka HacelneHHBIX ITyHKTOB HET, TaM HAXOJATCS TOJIBKO 30JI0TO00BIBAIOIINE
MIPUUCKH, YIPABIAIONINE KOMIIAHUN KOTOPHIX pa3mematorcs B boxait6o. [Toatomy
HCCIIeIOBATEIN 00PaTUIINCh 3a TIOMOIIBIO K PYKOBOIUTENSIM KoMnaHuu. [loxnepxka Opl1a
o0erana, a 3T0 BO MHOTOM 00ECIIeUmIIO ycIieX TOMCKOB. B paiioHe paHee 3aIyilaHUpOBaHHOTO
MeCTa MOMCKOB HaXOAUIIHCh TPUUCKH «Butum» u «PaccBeT». PaccTosHue 10 3TUX NPHHUCKOB
ot bomaii6o okomo 90 kM. [Ipu momHOM 3ampaBKe JaTbHOCTH MPOE3/a COCTABIIET OKOJIO

200 xM 1o HOpMaIIbHOM Kopore (Tyna n 00paTHO) U B JiBa pa3a MEHBIIE 110 JIECCHOMY
6e310poskbi0. Tak Kak B IPYrux IMMyHKTaX aBTO3aIPABOYHBIX CTAHIUH HET (TOJIBKO B
Bonaii6o), 3TOT hakTOp NMPUXOAMIOCH YUUTHIBATh BO BCEX MOE3/IKaX 110 MapIIPyTy ITOUCKA.
22 yrons yTpOM IpyIIa Belexalla B paiioH MOKUCKA U K Beuepy IpHuexasna Ha NpUHCK «Butumy.
PabGota npuncka BeaeTcst KpyriaoCyTOUHO, YTO ITO3BOJIMIIO HAHTH OYEBHIIIEB, B HOYHOE BPEMS
HaOIIOAABIINX IMOJIET BuTrMcKOro 0oanaa.

ITeperii oueBuel coObITHS ToNIeTa ButnMckoro tena, Cepreit KiiementreBnd CTemanos,
HaxoawiIcs B Oynpao3epe, KOTa YBHIEN BHaJale CBET, a 3aTeM cBeTsmeecs Teno. Onpoc
IIPOBOJIMIICS HA MECTE HAOIIOIEHHS, ¥ 3TO JaJI0 BO3MOXXHOCTh BOCCO3ATh BCIO KAPTHHY
moJyieTa 60rIa ¢ MPUBA3KOH 110 a3UMYTY H yIIIOBOH BeIcoTe. OpHEHTHPAMHU CIIYXKHITH COTIKH,
KOTOpBIE BO BpeMs 1oieTa 60ir1a ObIIH SPKO OCBEIICHEI.



ITonpoGHbIE CBHAETENBCTBA C ONMCAHUEM OOIIETO BUAa 60NnAa, a3uMyTa U YIIIOBOM BBICOTHI
HaOJIOICHUS Ay Taxoke modep Anexcanap Muxaitnosud AmeHko n padounit Anexcasp
Hukonaesuu Tapacos.

[MonyueHnas mo pe3ynbTaTaM NpeaBapUTEIbHON 00pabOTKH HHPOPMAIHKs OKa3aJlach BECbMa
HeoXXuaaHHoH. Ecin BepuTh ciioBaM o4eBHILEB, 00NN JOJIKEH ObUT yJIETETh 3HAYMTEIEHO
Jajblie, YeM OINpeenin BHavase. Takoe yBelnnueHne JIbHOCTH Halllero MapipyTa (oT
npurcka «BUTuM») He MOIX0IUIIO KaK 110 JUIMTEIBHOCTH ero MPOX0XKICHUS, TaK U 10
o0ecreueH IO IKCIIe MMM TpoaAyKTamMu. [1oaToMy HccenoBaTeny NpUHSIN PelleHre
BbIEXaTh B HOBBIH paiioH IOKCKa, pacIioiIoKeHHbIH BOIM3K nocenka Mapakas (B 140 kM ot
Bomaii6o), oka3aBmerocs Teneps OJrKe K HOBOW TOUKE 3aBEPIICHHS [ToJieTa Oonna.
Hopora k nocenky MapakaH Obu1a TPeo/10I€Ha B TEYCHHUE CBETOBOTO JHSI, TIPH 3TOM PELININ
MIOITYTHO 3aeXaTh Ha MpuucK «Mapakany. becena ¢ paboTHUKaMU IIPUKCKA /1ajla MHOTO HOBOH
nHpopmanun: ButuMckuii 601 BUISTH MHOTHE, U 3pEIHIIE OBUIO BIECYATIAIONINM.

Bynsnozepuct Anexcanap Hukonaesuu KoBanes:
«Pe3ko cTano cBeTIo Kak JHeM. [oH: rofaoBy, YBHIEN sIpKOE TeNo, KOTopoe uepes 5—7
CEKYHJI TI0Tacilo, He YIS 3a TMHHIO TOPU30HTay.

Bynenosepuct Koncrautun CemenoBuu Po3aHoB:
«BHauane ObUT KOPOTKUN BCIIOJIOX, 3aTEM SIPKHI CBET OT Iapa, JeTsamiero Ha Mmeus. Ot
HCITyTa 32KMYPHUIICS U 3aKpbUI JIULO PYKaMH».

OkckaBaTopuIMK BsiuecnaB AHaTonseBud MaliopoB:
«BHauaine ocetmiiocs He00, HOTOM MOSBUIICS IIap, KOTOPHIH mmorac B Bo3ayxe. [Toxer
11apa COIPOBOKAANICS 3BYKaMH I'poMay.

Bcero nonyueHo mecTb CBUIETEIBCTB. BeeX oueBUIIIEB BEIBO3WIN HA MECTO HAOIIOCHUS
COOBITHS, TPAEKTOPUS MoJieTa 00JIHIa ONPEACISIACH 10 a3UMYTY U BBICOTE MOJIETA.
[peaBapuTenbHbIN aHATH3 STOW HH(OOPMAITHH TO3BOIHI CHOPMYITHUPOBATE CIICAYIOIIYIO
IIporpamMMy JeiCTBHIA: exaTh Yepe3 Moceslok MapakaH B paiioH, HaJl KOTOPBIM Iorac 0oua
(ceBepo-3amagHee MOCENKA).

B nocenke ynanocs HaliT Tpex OYEBHLEB, HO NX TIOKa3aHUS HE BIIMCHIBAINICEH B OOIIYIO
KapTHHY: a3UMYTHI HAOJIIOICHNH HE MepeceKaI TPaeKTOPHIO HoseTa 6osmaa.
BpazymuTenbsHOT0 00BSICHEHHUS B TOT MOMEHT MCCJIEIOBATENN HE HAIIUIN, TO3TOMY OTHECIIH
CBEJICHMS K pa3psay HenocToBepHBIX. CorylacHO BIpaOOTaHHOMY paHee IJIaHy IpyIa
HalpaBWJIach B PailoH MOKCKa, KOTOPBIA Haxoawics B 15 kM oT nocenka MapaxaH.

Hoporu TyT oTcyTcTBYIOT. OKa3aioch HENPOCTOH 3aaueii MPOBHHYTHCS Ha MaIIMHE KakK
MOJKHO Jajbliie B0k Oepera OypHOit pekn bomnbmroii ITaton. 3atem mm nemkom. Hakonert
TpymIa JOCTUTIIA e MapuIpyTa, U UCcCIe10BaTeNn 000pyJ0BaIH J1areph Ha Oepery
bonemoro ITarona.

Ha cnenyromee yTpo Hadanu oOcne0BaHIHEe MECTHOCTH: BBIXOVIIN HA BEPIIMHBI TOIBIIOB U B
OMHOKJIb OCMaTPHUBAIIN OKPECTHOCTH, UCKAJIN CIIEbI MAAeHHs 0onnaa (KpaTepsl, JIecomoBal,
NoXapwia). ["oJIbIbl HOKPHITHI KEAPOBBIM CIAHIEM (CTEIIOMIEECs IEPEBO), KOTOPBIH CHIILHO
obropeu, Becia 2003 r. B pkyTckoii obnactu Obuta 6oratoit Ha rmoskapsl. MecTHOCTh
JOCTaTOYHO XOPOLIO ITpocMaTprBaiack. Ha 0THOM 13 ToJIbIIOB B3sM 00pa3ipl MOYBEL. B
TEYEHUE YEeThIPEX JHEH OCMOTpPENH MJIOMAb B HECKOJIBKO JECSITKOB KBaAPATHBIX
kmtomeTpoB. [Ipu aTom He pa3 BOpoxa nepexoauiu bosnpmoii [Tarow.

OmHaXIbl MPHIIUIOCH WATH TI0 CIIeLy IBYX MeBenei (IpoXoania MeIBEIHIA C
MEIBEKOHKOM), OBIIIO OYEHb TPEBOXKHO.

Hrtor monckos:

B HCCJIEIOBAHHOM paiioHe CIIeJIOB OT majieHus Butumckoro 6ommaa Het! A BpeMs
SKCIEIUINH MOJOIIIO K KOHITY. Teneps oOpaTHas 1opora — TpyaHas, HO yXKe
H3BECTHas.



BepHyBIIHCH U3 KCTIEANIINN, HCCIIEI0BATEH TIIATENFHO IPOAHATN3NPOBAIIH OTYICHHBIE
pe3ynbrathl. [lokazaHus o4eBUALIEB, ONPOLIEHHBIX KPACHOSPCKOM IPpyIIION, TOBOPAT O
3HAYUTEIBHOM TIpOJIeTe OOJINa 32 PaCUETHYIO (110 CITYTHUKOBBIM JaHHBIM) TOUKY €TI0
BcTpeud ¢ 3emieid. [Ipu 3TOM y4acTku TpaeKTOpHH, 3apETHCTPUPOBAHHbIEC CITyTHUKAMU
OUEBH/IIIAMH, Pa3HECEHBI B pOCcTpaHcTBe. Eciy cunuTaTh, 4TO CIIyTHUK M OYE€BUALIBI
(PMKCHPOBAJIM MOJIET OTHOTO U TOTO ke 0012, TO, YTOOBI HCKIIOYUTh CUTYAIUIO U3MEHEHUS
yIJla HAaKJIOHA TPAeKTOPHH KaK HEBEPOSTHYIO, HEOOXOIMMO MPHU3HATH HAJIMYKe OOJBIINX
OIKMOOK B PETUCTPALMH, JOMYIIEHHBIX KaK CIIyTHUKaMH, TaK 1 OYEBUALIAMH.

Brut mpoBenieH aHanM3 MOTpenIHoCTel HaOmoAeHnH. Y cIloBHs HabmoaeHnit Butumckoro
6omma ¢ 3emnu ObUTH HEOIATONPUATHBIC: HU3Kas CIUTONIHAS 001a4HOCTh (10 1,2 KM), B
paiione mpumncka «Butum» Mopocut 1016, B Mapakane — pa3pbIBBI B oOnakax. OHaKoO Bce
HaO0JIIOIaTe I OTMEUalIH, YTO BHavaje ObUT cBeT (O0JIH T BBINIE 00JIAKOB), a 3aTEM MTOSBUIICS
spkui 6o, Hammaue ciomHoi 001aYHOCTH OTpaHUIHBAET HAOMIOICHUE BBICOTHI IT0JIETA
BHANMOI1 acTu 6omuaa (3—5 kM) U, Kak CIeICTBUE, PACCTOSHUE OT OOoJIHIa 10 HaOIoaaTeIs
(10-20 xm). [Toatomy, eciu GBI GOJIHT JISTEI IO TPACKTOPHH, PACCUUTAHHOM TI0
CIIYTHHUKOBBIM JIaHHBIM, Ha6J’IIOZ[aTeJ'II/I u3 MapaKaHa HE OOJIKHBI OBLIIN €r0 BUJCTh. ﬂpKOCTb
OblIa HACTOJIBKO BBICOKOM, YTO OKPYIKAIOIINE CONKH OKA3JINCh XOPOLINM OPUEHTHPOM IS
NIPUBSI3KU MMOKAa3aHUI OYEBULIEB — TaK XOPOIIO OHH OCBEINAIUCh. B uTore no pesynbraram
0TpabOTKH NMOKa3aHUK OYEBUJIIEB, OCOOCHHO ¢ pUHCKa «MapakaH» u noceiaka MapakaH,
MOJIy4eHbI JJaHHbIE, KOTOPBIE HAa/IS)KHO TTOATBEPXKIAIOT IPOJIET OONINa TAJIEKO 32 MPEeeIIbl
pacyeTHOM, 10 CITyTHUKOBBIM JTaHHBIM, TPAeKTOPHH (0K0JI0 50 KM).

Teneps HazO NPUBECTH JaHHBIE PETUCTPALIMH TOJIETa O0JIMIA ¢ TIOMOIIBIO cITyTHHKOB BBC
CHIA.

Kak coobmanoch B xypHane «Naturey» ot 21 wHos0ps 2002 . (I1. Bpayn, YauBepcuret
3amagaoro OnTapuno, Kanana), cymmecTByeT ceTh reoctanuoHapHbx ciryTHHKOB BBC CIIA,
KOTOPBIC KPOME BBIINIOJIHCHUA OCHOBHBIX 3a1a4 JOMOJHUTEIBHO PETUCTPUPYIOT APKUC
Oou bl (BIIOJIHE BEPOSITHO, YTO UIMEHHO OHHU 3apErUCTPUPOBAIIHM NOJIET U Butumckoro
oonuma).

CIyTHUKHU Ha T€OCTAIHOHAPHOW OPOUTE UCIIOIB3YIOT YIIIOMEPHBINA METO/T PETUCTPAITHH:
U3MEPSIOT a3UMYT | YTOJI TPACKTOPHH, a TaKXkKe sIpKOCTh Oomuaa. [ momydeHus
MPOCTPAaHCTBEHHBIX KOOPMHAT 00JIn/1a He00X0JMMa HHPOPMAIHS C JBYX I'€0CTallMOHAPHBIX
CIIyTHUKOB, HaXOSIINXCS B Pa3HBIX TOUYKaX HaJ 3kBaTopoM. [Ipu morpemHocTyn ciuexenus
OJIHA YTJIOBAasi MUHYTA (BITOJIHE JOCTHKMUMAsi) OTPEITHOCTH ONPEIEIICHHsT KOOPANHAT
npessimaet 10 kM. Mexons u3 mpearnonokeHus 00 omrO0YHOCTH CIIyTHUKOBBIX JIaHHBIX,
JIaHHBIE OYEBH/IIIEB OBIIM II0-HOBOMY 00pabOTaHbI AJIsl Pa3IMYHbIX BAPHAHTOB TPACKTOPUI
rojera 60IMAa Kak yOBIETBOPSIOIINE HAOIIOAaEMOCTh TPACKTOPHHU M3 TPEX TOUEK: IIPUHCK
«Butum», npunck «Mapakan», nocesiok Mapakas. Panbiie nx otOpacsiBasin Kak
HETOCTOBCPHBIC. HpI/I 9TOM BBIABJICHBI JIBA BapUaHTa TpaeKTOpI/Iﬁ, YBA3BIBAIOIIUEC MMOKA3aHUA
OYCBUALECB CO CIYTHUKOBBIMH TaHHBIMU:

Bapmnasnr 1.

Tpaexkropun mojera 6011aa COBNAIAIOT.

Bapuanrt 2.

Tpaexropun nosnera 60sm1a pa3HECEHBI B IPOCTPAHCTBE (TIOJIET ABYX Pa3InYHBIX
00HI0B).

OnHOBpEMEHHBIH MOJIeT ABYX WK OoJiee OOJHI0B BIOJIHE MTPABIAONOA00€H, €CIIM IPUHUMATh
B0 BHMMaHHe coobuienue B. A. UeproOposa («KocMononck») o Haxoake UX IOMCKOBOM
TPYIIION KpaTepoB, BEIBAIOB IEPEBHEB U BemlecTBa. Hu3Kkas ciomHas 00J1aq4HOCTh B MOMEHT
mojyiera ButimMckoro 6onuia orpaHIYHBaNIa PaARYC BUAUMOCTH OOIHIOB, TIOATOMY
oTcyTcTBOBAJ 3(h(heKT COBMECTHOI BUANMOCTH OJHIM HabJogaTeeM cpa3y IBYX OOJHIOB
MIPH UX YIAICHUH APYT OT JApyra Ha paccrosiHue 6onee 20 KM.

Bropoii BapuaHT TpaeKTOPHUH MojieTa 60IHaa MO3BOJSAET O0BSICHUTH OTCYTCTBHE HAOMIOACHUN
0ommia Ha IpUUCKax «AHaHTpay, «CeB30m0To», «PaccBeTy, B mocenke ApTEMOBCKUH, U3-3a
YJAJICHHOCTH ATUX IIYHKTOB OT TPAaeKTOPHH ToJieTa O6osuaa (OH ObLT 32 TOPU30HTOM



BUIMMOCTH, KOTJJa MOSIBIIICS HIDKE 0071aKkoB). [TonTBEpANTS MITH ONIPOBEPTHYTH
IpeyIaraeéMble BapUaHTHl TPAEKTOPUH 00JHIa MOTiIa OBI TOJBKO NOoApoOHas HH(POpMAITHS 1O
CITyTHUKOBOH peructpanuu ButmmMckoro 6ommna. MccnenoBarenu oopatwmiics k I1. bpayny
JUISL TTOJTy4eHUs OoJiee MoAPOOHO# CIlyTHUKOBOM nH(opManuu o Butumckom Gosnune, HO
OTBETa HE MOCNIE0BaO.

3aragka Butumckoro 6onuma ocranack HepackpeiToit. Ho 3T0 acTpoHOMIUYECKOE COOBITHE
CTaJI0 JOCTaTOYHO SPKUM BO BCEX CMBICTAX.

[punoxenne 3
1T KOCMHYECKHX 3araIoK

B xocMuueckyro 310Xy acTpo(U3UKH JOCTATOYHO XOPOIIO N3YUHIH MEK3BE3THOE
npoctpancTBo U ConmHeuHyto cucteMy. Ho OCTaBUTh TOUKY B BOIIPOCaX O HEM3BEIAaHHOM
BCE-TaKU HEBO3MOKHO. BOT JIMIIb ISATH IPUMEPOB TOTO, YTO BO BeeneHHoM HalineTcs
JIOCTaTOYHO AHOMAJIMH U TailH, KOTOpBIe CMOTYT UCCIIEI0BATh 3HTY3UACTHI INIAaHETHI 3eMIIs.
Kak B caMbIX JaTbHUX HEM3BEJAHHBIX Y9aCTKaX KOCMHUYECKOI'O IPOCTPAHCTBA, TaK U
OyKBaJIbHO PSIJIOM C Halllel IJIaHeTOH, BCTpeYaeTcss MHOTO YJIMBUTEIBHOTO.

IIpumep 1. Pagom ¢ Conniem

Bmmkaitmas x ConmHny mianeta Mepkypuii Taut B cede HeMaio 3araiok. Jlocratoano
CKaszaTb, YTO CHapy»XH OHa noxoxa Ha JIyHy, a u3HyTpu — Ha 3emito! Mepkypuii ropsiuee,
YeM pacIUIaBICHHbBIM CBHHEII, ¥ B TO K€ BPEMs HIMEET JIeITHbIE IIarKm» Ha nomocax. Hamo
CKa3aTb, YTO MMEHHO 01130CcTh K CONHITY CO3/1aeT TPYJHOCTH B U3yUEHUH MepKypHs.
Beicokue TemmepaTtyphl Ha MOBEPXHOCTH, HAJTMYHE CHIBHBIX TOTOKOB COJTHEYHOTO BETPA HE
MO3BOJIAIOT ammaparype paboTaTh CTaOMIBHO U K0Jro. [loJIeTeTh 0 3TOi INIaHeThl BeChMa
Henerko. Ee opbura mponeraer B 50 MitH kustometpoB ot CoJIHIIA, U COTHEYHOE TPUTSIKEHUE
OUYEHb BEJIHKO.

3 aBrycra 2004 rona k ruiaHere Mepkypuii BO BTOPOH pa3 B UCTOPHH KOCMOHABTUKH ObLI
OTIIpaBJIeH KOCMHUYECKHH anmapaT «MecceHpxep». OH OIUIIET 3aMBICIIOBATYIO TPAEKTOPHIO,
mpexe yeM nobepercs 1o 1end. Ha cBoeM myTH CTaHINSA HECKOJIBKO pa3 IPOHIeT MUMO
Bewreps! u umib motom, k 2009 ., BEIAIET Ha 0pOUTY MepKypHs.

«MecceHpKep» JOJKEH «IIPOLIYNAaTh» BHYTPEHHOCTD IUIAHETHl X U3YYUTh €€ MarHUTHOE
nosie. OH «3ariIsiHeT» Ha IoJiroca MepKypHusl, TJe apyuT BeuHas MEep3JI0Ta, XOTsl Ha SKBATOpE
temreparypa nogaumaercs 10 400 °C! «Mepkypuii JacT HaM BEIMKOJEMHBIN IaHC

MIOHATh, — TOBOPUT PYKOBOAUTENb IpoekTa «Meccenkep» Cun Cosnomon u3 MHcTuTyTa
Kapueru B Bamnnrrone, — nouemy 3emis He moxoxa Ha Mapc u Benepy u nouemy Haia
IUIaHETa TakKas OCOOCHHAs.

ITpumep 2. Hemoctmxumele 00beKThI BeeneHHOM

B konne 2004 r. B KocMocCe MPOU30IIIa TyA0BHITHAS BCbIKa. CIyduch oHa OIke K
3emute, Hallla HUBHIM3ALUS TOrubia Ob1. Msirkue nosropstonmecs ramma-eriecku (MI'1T),
MTOPO’KAAIOIITIE ATH BCIBIIIKY, YK€ JaBHO MPUBJIEKIN BHUIMaHHE aCTPOHOMOB.

W3zBecTHbIH acTpodu3uk u3 ['ocymapcTBEHHOTO acTPOHOMUYECKOT0 HHCTUTYTA IpH MI'Y M.
I1. K. IlItepubepra Cepreit bopucosuu [1omnos Tak MpOKOMMEHTHPOBAII 3TO 3aral0uHOe U
rpo3Hoe siBlieHne 6onbIoro kocMoca: «Emnte ¢ 1960-x ronoB yueHbsle 00paTniy BHUIMaHue Ha
HaXOoJsAIIMecs B JaIeKOM KOCMOCE MOLIHbIE UCTOYHUKY TaMMa-u3nydeHus. [Ipousomno 3to
6naromaps OTKPHITHIO, CACTAHHOMY OJIHHM M3 aMEPUKaHCKUX pa3Be/IbIBATEIbHBIX
CIIyTHUKOB, KOTOPBIH MMeN Ha 00pTy paboTalonryto B raMMa-Iuana3oHe anmnaparypy Juis
CIIeXKEHHA 32 HA3eMHBIMH SACPHBIMH UCTIBITAHUAMHU. B 1970-€ rop! CIIyTHHKOB C
aHAJIOTMYHOH, HO MpeIHa3HAYE€HHOHN TOJIBKO I acTPO(U3NIECKUX HCCIIEIOBAHUIHT
anmapatypou ObLIO y)Ke JOCTaTOYHO MHOTO, KOCMHYECKHE FaMMa-BCIUIECKH H3YJIaJINCh U
peructpupoBanuch. OTHAKO TOITO HU OMH BCIUIECK HE yIaBAIOCh WACHTU(DHUINPOBATH C
M3BECTHBIMH 00BEKTaMH KOCMOCA B APYTUX AMANA30HAX M3MYYCHUH. Y CHeX MPHUIIEN TOIBKO
B 1979 r. Kocmuueckue ammapatsl «Benepa-11» u «Benepa-12» nmomoranu n3ydaTs raMmma-
BCIUIECKU BHE 3eMJIN.



5 mapta 1979 r. ramma-nerektopsl «Berepsi-11» u «BeHepsi-12» HEOXKHIAHHO 3aITKATWIIHN,
OHH JaXK€e «OCJIEIUIN» HA YETBEPTh CEKYHABI H3-32 CBEPXMOIIHOIO MOTOKA raMMa-U3Ty4eHUsI.
«IIpo3pesy, anmmaparypa 3anmcaa y>xe Kak Obl «XBOCT» BCIIBIIIKH C ITyJIbCAILIMAMH MOPSIIKA &
CeKyH/I. DTO OBUI MEPBBI B UCTOPUY MOLIHEHINHI BHIOPOC KOCMUYECKOTO raMMa-H3ITydeHUs],
YeTKO 3a(hMKCHPOBAHHBII MPUOOPAMH KaK HCTOYHUK MATKHX ITOBTOPSIIONIMXCS TaMMa-
BCILIECKOB!

«MSTKUMH» TaKHe BCIIECKU CYMTAIOTCS 110 CPABHEHUIO C OOBIYHBIMHU, YaCTO
perucTpupyeMbIMU raMMa-BCIIECKaMU, 00Jiee KECTKHMU 110 CBOEMY CIEKTPY.
BocbMucekyH/IHbIE TyJIbCAllMK B KOHIIE BCIUIECKA IT0/ICKA3aJIU B Ka4eCTBE Hanboee
BEpOSATHOH paboueii runoTess! cBsA3b 3Toro MIIIT ¢ HEeHTPOHHOM 3BE3/I0M: JIUIITh HEHTPOHHBIE
3BE3/IbI MOTYT UMETh CTOJIb KOPOTKHI TIEPHOJ BPAILIEHHsI M3-32 CBOMX KAPJIHKOBBIX
pa3MepoBy».

Ho uto Takoe HeliTpoHHas 3Be3na? HelTpoHHBIE 3BE3 461 COCTOST HE W3 IJIa3Mbl, a B
OCHOBHOM M3 HEBEPOSATHO ILUIOTHO CKAaThIX HEUTPOHOB. Takas 3B€3/a, UMEIOIas TuaMeTp
Bcero okouo 20 KMIOMETPOB (4TO COM3MEPHMO C pa3MepaMH MapCHAHCKHX CITyTHUKOB
doboc u Jletimoc), 00pa3yeTcst Kak CKOJIIANICHPOBABIIUICS OCTATOK MAaTEPUH MTOCIIC B3PhIBA
CBEPXHOBOM 1 MOeT OBITh B IIOJITOpa-/iBa paza MaccuBHeil Hamero CofHIa.

B cirydae co cBepXBCIIBIIIKON aHATH3 JAHHBIX HECKOIBKHUX CITyTHUKOB TTO3BOJIMI
TreOMETPHUECKH BEIYHUCIUTE PacookeHue B kocmoce uctognuka MIIT™. OH okazascs ganexko
ot Hamed ConHeuHo# cuctembl — B bonbiiom MarennanoBom obiake. Jto Omrkaiiias
cOCeHss rajlakTHKa, YaCTHYHO MoryonaeMas Hameil. Korjga mpuGan3uTesHO OLleHIIIN
MorrHocTh 3Toro MIIIT, To 0Ha OKa3anach OTPOMHOI: SHEPTHsI, BBIOPOIIECHHAS €T0
HCTOYHHMKOM 32 JIOJIM CEKYH/IbI, ObIIa CTOJIb BENNKa, 4TO HameMy COJHIly 3TO KOJMYECTBO
SHEPTHH MPHILIOCH OBl M3IIydaTh B IPOCTPAHCTBO MPH TETIEPEIIHEH CBETUMOCTH HE OIHY
ThHICS1Y JIET!

OmacHs! 11 A7t 3eMIIN TaKHE HEBEPOSITHBIE BRIOPOCH! 3Heprun? Ecin Ol Takne KOCMUYECKHE
B3PBIBBI CIIy4aInch Moouu30cT oT CONHEUHON CUCTEMBI, )KH3Hb Ha 3eMile KaX bl pa3
YHUYTOXaJach Obl, a IOTOM Pa3BHBAJIaCh 3aHOBO, HAYHMHASI C IEPBBIX MUKPOOpraHu3mMoB. Ha
HaIlle cuacThe, Y4eHbIMU 00Hapy»keHo Bcero yeTslpe MIII'. Bece oHM Haxoa9TCs JOCTATOUHO
JTaJIeKo OT Hac.

Mautele U cpelHIE TaMMa-BCIUIECKH NMMPOUCXOIAT YaCTO, a TUTAHTCKUX 3apETUCTPUPOBAHO
BCETO YEThIPE: KKIBIM U3 dTUX U3BECTHBIX HCTOUHUKOB MIII" 3a 30 et BbIAad MO OJTHOM
Benblimke. [TepBoit 3 HUX ObUTa ynomsiHyTas Bemnbimka MIIIT, 3apeructpupoBaHHast B MapTe
1979 r. Bropoii B3psIB ObLT 3apeructpupoBal 18 utons 1998 r. Tperuii «ruranT» ObLI
3aukcupoBan 27 aBrycra 1998 r. 27 nexabps 2004 r. mponzoIen 4eTBEPThIA, CaMbIi
MOIIHBIN, FaMMa-BCIUIECK, KOTOPBIM JaXe 3a4UCIISIIOT B OTASJIBHBIH KIIacc MOJOOHBIX
SIBIICHUU.

Cnytauk «Koponac-®» Haxoquics B 3TOT MOMEHT B TEHH 3eMJIM. ANnaparypa Ha HEM
3alIKAJIUTh HE MOTJIA, TOCKOJIbKY Ha IyTH MoToka Obuta 3emiist. CryTHHK 3aMKCHPOBAJ Ty
MaJIylo 4acTh MOTOKa, KOTOpas oTpasmiack oT JIyHsl. IMEHHO Takoe 06CTOSTENbCTRO,
Moxosxee Ha MU} o roproHe MeJy3e, MO3BOJIMIIO YYEHBIM BIIEPBbIE 1aTh OLIEHKY O4Y€Hb
KOPOTKOH Ha4aJIbHON M caMOW MOIITHOM YacTH THTaHTCKOTro BeIOpoca sHepruu MIIT.
ITomHuuTe, nerenxy o roproue Memyse? Ilepceii, 4ToOBI HE CMOTPETH B I1a3a CMEPTOHOCHOM
Menyse, cneaui 3a OTpaXKEHUEM B OTIIOJUPOBAHHOM LIUTE, 2 IOTOMY HE OKaMEHEIl, a BBILIEN
nobenureseM. I'aMMa-BeIuIeck, oTpasuBIIniics oT JIyHbI, Kak OT IIUTa JPEBHErPEYECKOTO
repos, He OCIENUI alnapaTypy ¥ Iokasall, 4To II0 MOIIHOCTH 3TOT Beruieck MIIT
IIPEBOCXOJIUII BCE MPEIBbIAYIINE KAK MUHUMYM B JIECATKH pa3. OfHAKO pacCTOSHUE JI0
ncrounuka MIII" onieHuBaeTcs mo-pazHOMy, MPUMEPHO OT 50 THIC. CBETOBBIX JIET J0 BBOE
MEHBILETo paccTosiHUsA. HecMoTpst Ha Takylo pa3HUIY B OLIEHKE PAaCCTOSIHUS, BIUAIOIIEH U Ha
OIIEHKY HepruH B3psiBa uctouHuka MIII', OH Bce e ABISeTCS CaMbIM MOIIHBIM 32 BCIO
HCTOPHIO W3YyYEHHSI FTaMMa-BCIUIECKOB. Y Ta4HO 0OHApy)KEHHOE OJJHUM U3 CITyTHHKOB
rocyiecBeyeHre ucrounuka gasHoro MIIIN B pagnoanana3oHe IO3BOJIMIIO OLIEHUTh €70 KaKk
JOCTaTOYHO MPOTSHKEHHBIN B KOCMOCE 0OBEKT, & CKOPOCTh pa3IeTaHHs €0 BEIIeCTBa
onenmnBaniack kak 0,2—0,3 ckopoctu cBeta. HamomMHuM, 94TO CKOpOCTh cBeTa cocTanisieT 300
000 km/c.



CKOpOCTb BIEYATIAET, HO YTO SIBISIETCS €€ NCTOYHMKOM? 10 MHEHHIO yUEHBIX, TaKas
CKOpPOCTb COOTBETCTBYET rUINoTe3e o cBsa3u MIII™ ¢ TakuMH SK30THYECKMMHA KOCMHYECKHMU
00BEKTaMH, KaK MaTHATAPHI, MOJIENb KOTOPBIX ObliIa mpeoxeHa eme B 1992 r. B
TUIOTETUYECKUX MarHuTapax PHEprus BbIAEISACTCS IPU MepecTpOiiKe OCHOBHBIX JIMHUN
MarHUTHOTO I10J1s1. BCTIBINIKY Ha MarHUTapax B KaKOH-TO Mepe MOJOOHBI COTHEYHBIM
BCIIBIIIKAM, HO YHEPTUS UX MAarHUTHOTO MOJIsl OUYEHb BEJINKA, a CHJIOBBIE JTMHUU «3aLETIICHBD)
3a 9yZOBUILHO IJIOTHOE BELIECTBO — KOPY HEHTPOHHOM 3Be3/1bl. UTO MBI 3HAEM CETOJHS O
«3Be3J0TpsICCHUAX»? BO3MOXKHO 11, 4TOOBI TpsiC/iach MOBEPXHOCTH 3Be3/1b1? [lepecTpoiiku
MarHuroc(epsl Ha MarHUTapax MOTYT ITPOUCXOIUTh U3-3a MOJBHKEK KOPBI HIIH U3-3a
IJIa3MEHHON HEeyCTONYMBOCTH. UKCI0 HEUTPOHHBIX 3B€3/1 B Haulel ['anakTuke oeHUBaeTCs B
HECKOJIBKO COTEH MUJUIMOHOB, Bo3pacT ["aakTuku coctasisger npuMepHo 10 mipna ner, a
yueHble 3aMKCHPOBAIIH JINIIb HECKOIBKO IPEII0IAraéMbIX MarHUTAPOB, BPEMSI «GKHU3HID
KaXJI0TO U3 KOTOPBIX OLIEHUBAETCS B HECKOJIBKO ThIcAY. [loiryqaercs, 4To TONBKO HECKOIBKO
IIPOLIEHTOB HEMTPOHHBIX 3BE3, POKAAETCA CO CBEPXCHIbHBIMU MarHUTHBIMHU IOJISIMH, a
BpEMS «OKHU3HID» KaXXI0TO MarHUTapa SABJIAETCS 10 MacITabaM KOCMOca OYCHb HEOOIIBIINM.
Y4uTBIBasg HUUTOXKHBIH U1 KOCMOCa CPOK CYIIECTBOBAHHUS Halllel UBMIIN3AIUH (BCETO
HECKOJIBKO THICSY JIET, B TO BpeMs KaK KpYIHbIe KOCMUYECKHE Tella CYIECTBYIOT U
Pa3BUBAIOTCS B TEUEHHE MIJIJIMOHOB U MUJUIMAP/IOB JIET), MBI MOKEM ITOYTH HE OIacaThCs,
YTO UMEHHO B 3TOT «MHI» CTOJIb PEIKUH U «KOPOTKOXKHUBYIIIMNH» OOBEKT, KaKk MarHuTap,
TIOSIBUTCSL ¥ OY/IET B3PHIBATHCS B TOM CaMOM paiioHe ['ajJakTHKH, B KOTOPOM COBEpLIAET CBOE
H3BeYHOE JBIKeHUe Hama CollHeuHas cucTeMa.

[pumep 3. Camblii ApeBHUIN U3 HAMIEHHBIX

AMepHKaHCKHE yUCHbIC Ha4Yall HCCIICA0BAHMUS OUCHB peikoro Meteoputa Tagish Lake,
ynasuiero Ha Tepputopun Kananer B saBape 2000 r. YHUKaIBHOCTB 3TOTO HEOSCHOTO Tea,
BO3PACT KOTOPOTO COCTABIISAET 4,5 MIIPJ JIET, 3aKJIIOYAETCS B TOM, 9YTO OHO COCTOUT M3
BEIIECTBA, KOTOPOE HE M3MEHSUIOCH ¢ Havyaia (popMupoBaHusi COIHEUHOH CHCTEMBI.
Merteoput ObL1 HalineH kaHaaueM Jxumom Bpykom, 0OHapyKUBLIMM HeOECHOE TEJO B
TOJIIIE JIbJa 3aMep3IIero o3epa. Bo3MoXkHO, ¢ TOMOIIBIO 3TOTO METEOPUTa UCCIIEA0BATEIN
OoJiblle Y3HAIOT O IPOUCX0XkKAeHNH COTHEYHOM CHCTEMBI WU JayKe KU3HU Ha 3emIle,
KOTOpas MOTJIa IPUITH U3 KOCMOca.

ITpumep 4. Ilapagokcel mpocTpaHCTBA

3eMiIsi — He MHeplLHalbHas CUCTeMa, OHa BpalaeTcs BOKPYT cBoelt ocu 1 Bokpyr CoiHIa,
Comane nBmketcs B ['amakTuke, 1 Bce 00beKTH BeeneHHo BpamaroTes. Beenmennas
pacmmpseTcs, CBOMCTBa BaKyyMa IIOCTOSIHHO MEHSIFOTCSI, HETIOCTOSIHHBI 1 Ipyrue (pU3ndecKue
BEJIMYHUHBI, CBS3aHHBIE CO CBOMCTBaMU BaKyyMa. [ paBHUTaIMsI BEITEKAET U3 CBOIICTB BaKyyMa.
3Has nNpupoAy rpaBUTALMH, MOXKHO BBIUUCIINUTH CKPBITYIO BO BeenenHoil Maccy. 3Has
IBOIIIOLHIO BCeneHHOM, MOXKHO MOHATH CKPBITYIO SJHEPTUIO.

CeroiHs cTajlo MOJHBIM KPUTHKOBATh TEOPUIO DMHIITEIHA U cueHapuid bonbiioro B3priBa.
Hexotopsie uccnenorareny, HanpuMmep E. A. ByTtsesa, monaraiot, 4To Bo3pacT BeenenHoi
OoJIbllle, YeM MPHHSTO CYUTATH B COBPEMEHHOI acTpo(U3MIECKOi KapTHHE MUPA.
JeiicTBUTENBHO, TOCTOSIHHAS Xa00/1a 3a1aeT ckopocTh pazoeranwsi. Bo Beenennoi
NpeAIoJaraeTcs CyeCTBOBaHNE 0COOBIX YCIOBHIA, TPU KOTOPBIX X0/ BpEMEHH 3aMeJIsIeTCsI.
W3BectHO, yto CouHile 00pa3oBaioch He 13 EPBUYHOTO BELIECTBA, a MOCIIE B3PhIBa
CBEPXHOBOI.

I'panuna pacmupsromeiica BeeneHHoN NIBUXKETCS CO CKOPOCTbIO CBETa — JIEHCTBUTEINBHO,
CBET HE MOKET 000THATh IPaHMILY, TaK Kak Iepesl Hel HeT BaKyyMa, T. €. HET Cpelbl JUIs
pacrpoctpaHeHus cBeta. Mbl Haxoxumest Oirke K o6sacti bosbioro B3peiBa, 4eM K
rpanune BeenenHoll, — Ha rpanuie BeeneHHON penuKTOBOE U3Iy4eHUE IPAKTUIECKH
OTCYTCTBYET, a B HallleM pailoHe OHO MOYTH OJIMHAKOBO B JIIOOOM HampaBieHUHU (pa3HUIA B
0,4 % roBOpPUT O HAIpaBJICHHH JBMKEHHS 3eMIIi BO BeeneHHOM).

Bcenennas pacmupsiercs mocie boibmioro B3peiBa, 3aTeM CKUMaeTcsi K HoBoMy bonbmomy
B3pBIBY M0/ IEMCTBHEM I'paBUTAIMOHHBIX cuil. Hama Beenennas Haxonures ceiuac B cTaiuu
3aMeIeHHs pacumperns. 110 COBpeMEeHHBIM OMHCAaHUsAM CTPYKTYPBI MEPa MOXKET
CyIIIECTBOBATh OECUNCICHHOE MHOKECTBO BCEJICHHBIX, KOTOPBIE IIMKINYECKH PACIIUPSIIOTCS U
CKMMAIOTCSI, HO Pa3BUTHE HJIET IO CHUPAIN — 00pa3yeTcsl HOBBIH BaKyyM C HOBBIMH



cBoricTBamu. TermnoBol cmepTu HeT. CMepTh BceneHHOM BeleT K 3apOKICHUIO HOBOM
BcenenHoit — HOBOM XKU3HU.

WzBectHbIit yaensiid B. I'. AIIOKOBCKHIT moJlaraeT, 4Tto BakyyM (3¢up) Heucuepmaem. B ero
kHure «du3uKa — Hayka 0 BaKyyMe» MOKHO HAWTH MHOTO HHTEPECHOTO.

IIpunoxenue 4
Eme onna mnasmonng?

B naugane 1999 r. xxutenu cena Ymakoo @aresxxckoro paifona Kypckoit o6macti HECKOIBKO
pa3 MoaBEpPTaINCh HEOOBIIHBIM, CICAYIOIUM APYT 3a APYTOM HUCTIBITaHUAM. CIIOXHIOCH
Jla’ke BIIEYATICHHE, YTO CTOJIb HEBEPOATHBIE AHOMAJIbHBIE SBIIEHHS MOTYT IIPEBPATUTHCA B
aTnoOKaJIUNTHYECKHUE.

[TepBOMY MCITBITAHUIO JKUTENN Y IIAKOBO MOJBEPIIINCH B KOHIE (eBpans. Kazanocs, uro
TOJILKO HaJl X CEJIOM pa3pasmiiach y)KacHas 3UMHss rpo3a. ['po3oBbie pa3psiabpl HeObIBaIOi
CHJIBI CIIEIOBANIM OJIMH 32 IpYruM. Bee HeOo HermpephIBHO 03apsuioch pBAaHBIMHU BCITBIIIKAMU
MOJIHUH.

MecTHoe HaceneHue ObIJIO TaK HAITYTaHO, YTO IO CEJTy IPOLIEN CIIyX O HACTYIUICHHH
«aTOMHOTO» KOHIIa CBETA. ..

B Takyro peakuuo MECTHBIX JKUTENEH HETPYyAHO MOBepUTh. Jlaxe B ['mapoMeTneHTpe
MIOATBEPIVIIN: TPO3a OblIa TAKOH, YTO aHAJIOTOB HE HAIIIOCH 33 BECH IIEPHO]] MHOTOBEKOBBIX
HabmoneHuit Ha TeppuTopun Kypckoii o0macTm.

UYepes HECKOIBKO THEH MOCIe HEOOBIYHOM I'PO3bI MOMIET XOTS M KPaTKOBPEMEHHBIH, HO
HeOBIBAJIO OOMIIBHBIM CHEroMaI: CIIOBHO caMM 00JlaKa ¢ HeOeC CITyCTHIINCh Ha 3eMIII0. 3a
CYMTaHHbIE MUHYTHI Ha YeJIoBeKa HaCBIIAJIO TSKENYIO IIAIKy CHera. 5 MapTa HaCTyIHII
TEIUIbIA BECCHHUH IeHb. [IPOIII0 HECKOIBKO YacoB, U MO JSPECBECHCKUM YIIOUKaM IO0ekKaIH
pyueiiku. OOpagoBaHHBIE M YCIIOKOCHHBIE BO3BPAILEHUEM IPUPOJIBI «HA KPYTHU CBOSI»,
KHUTENH YIIAKOBO BBICHINAIM Ha YIHUILY, YTOOBI OTBECTH OT CBOUX JIOMOB TaIyIO BOJY.
Brpyr B ABa yaca IHS CO CTOPOHBI IPYAA Pa3lajics CTPAIIHOW CHIIBI TPOXOT, JUTMBIIHHCS
HECKOJIBKO CEKYHJ. 3eMJISl COAPOTHYJIACh, KaK MTPH 3eMJIETPSICEHUH.

CuzieBIINX Ha JIBAY MPYyJia B HECKOJIBKUX JIECSITKAaX METPAX OT B3PhIBa PhIOAKOB KaK BETPOM
cayno.

Crapymiku cpasy ke MONpSATaINCh 0 IOMaM, a HEKOTOPbIe MY>KYHHBI, KaK ObIBIIIFE BOUHBI,
MYXXECTBEHHO IIPOCMOTPEIH AaJbHEIIee pa3BUTHE COOBITHI «CBETOIIPECTABICHUS JI0
KOHIIA.

OHn yBuIeNM, KaK Ha IPOTHBOIOJIOKHOM CKJIOHE OaJIKM OKOJIO TIPYZa B BO3AYX Ha BBICOTY
OKOJIO JIECSTKA METPOB B3METHYJICS CTOJIO OTHS. BMecTe ¢ HUM BBepX MOJIETENN OTPOMHBIE
Mep3Jible KOMbsSI 3eMJIH. PacTiaBieHHbIe YacTUIIBI IOPOABI ITONI3IH B CTOPOHY IIpy/Aa U ¢
IIMIIEHHEeM HakpbIBaau Jiea. Koraa mogHsTas noa3eMHBIM B3PbIBOM Ha MPUIMYHYIO BBICOTY
3eMJIsI OIYCTHJIach, M3 00pa30BaBIICIiCSI BOPOHKH Pa3laIuCh CTPAIIHbIE KIIOKOUYITHE 3BYKH.
C xapakTepHbBIM LIUIEHUEM U IIyMOM B3METHYJICS CTOJIO BOJBI U IIEHBI MOJIOYHOTO IIBETA.
O0pazoBaBmmiics reiizep GOHTAHUPOBAI OKOJIO ITOIYTOPa YaCOB. XJIBIHYBIIHH 110 CKIIOHY
IIOTOK BOJIbI 00pa30oBall IIMPOKYIO0 NPOMOMHY. B npyny Hauanoch MHTEHCHBHOE TastHUE JIbJIa,
BCE 3aTSIHYJIOCh TAPOM.

OmnnaBieHHbIE IPU BBICOKOI TeMIepaType MEIKUE YaCTULBI HOPOBI OCTABUIM BO JIbAY
yrIIyOJIeHHUS IMaMETPOM JI0 5 CAaHTUMETPOB U NIyOHHOM 10 4—7 cantuMeTpoB. TorncTeie
JIbJIUHBI BOJI3H B3pbIBA OUYEHDb OBICTPO PacTasiiy.

Uepes nBa yaca mporpeMen BTOpoi B3phIB. M3 ero neHTpa Ol BHIOPOIIEH B BO3IyX CHadaja
(oHTaH IpsA3H, a MOTOM map Oe3 3amaxa. JKurenu cena YIIakoBo HCIBITAN BECh CIIEKTP
YqyBCTB, MOTpsiciux sxureneit [lomnen. OHM TOYHO MOHSITH, YTO 3€MJIS pa3BEP3/Iach U
HadJajcs «KOHEI] CBETay.

Ha npyroii nens B3peIBOB HE OBLIO, HO OTKYAA-TO U3 MOA3EMHBIX TITyOHH IIeT TaKOH
CHITBHBIN TYJI, 9TO 3eMJIA Aposkasia oA Horamu. CTeKiIa B OKHaX JOMOB, PacIIOIOKEHHBIX B
300 meTpax OT BOPOHKH, CHIIBHO BUOPHPOBAIIM 1 3BEHEIIH.



Ha mecTe B3pbIBa 00pa3oBaics kpaTep TIIyOnHO# 5 MeTpoB, momaapio 13x8 MeTpos.
YpoBeHb raMMa-U3TydCHNI B BOPOHKE 1 IPOMOUHE B JIBa Pa3a NPEBHIAN YPOBEHb
€CTECTBEHHOTO (hOHA AJIs1 JAHHONH MECTHOCTH. B3pbIBOM Ha MOBEPXHOCTH 3€MIIM BBIOPOCHIIO
okojio 4000 TonH rpyHTa. HanpaBnenue BbuleTa IpyHTa — B CTOPOHY XKHJIBIX JOMOB.
CooOrienne o B3pbIBe Mo/ Y1makoBo noctynuwio B Kypcek Toipko k 10 mapra. B ToT e neHp
rpynna crnacateneit MUC, npenctasurenu MO u jxypHaJIUCTHI BBIEXaIH Ha MECTO
HEOOBIYHOTO MPOUCILECTBUSL.

[pouuto HeckonbKo aAHeH. 18 mapTa ciyx6a MUC nmpunsina coodmenus u3z darexckoro u
OKTSI0pbCKOTI0 paiflOHOB O BOCHMH HOBBIX B3pBIBaX.

[lyTewecTBue Mo 3eMIIe OTHEABIIAILETO «IpaKoHa» B DaTeKCKOM palioHe MPOJ0IIKAIOChH
110 TpsiMoi mHUKA. CeMb €ro BBIXOJI0B Ha TOBEPXHOCTH MPOMU3OIILIN HA PACCTOSHUN 5—7
KWJIOMETPOB APYT OT Apyra M OT BOPOHKH IIEPBOTO B3pHIBA 0] YIIAKOBO.

Bocsmotit B3peIB mponzomren B 20 kumomerpax ot Kypekoit ADC B oBpare cena Jlo6a3oBka.
Ha mecre B3pbIBa 00pa3oBanzack BOpOHKA AuaMeTpoM okoito 40 MeTpoB, rTyOMHOH 8 MeTpoB,
a JyHA 0OBaa mouBk cocraBmia 120 MeTpos!

Paccnpocm HaCCJICHHA O BO3BMOXXHOM HaJIMYUU B3PBIBYATHIX BCHICCTB, OCTABIIUXCA MOCIIC
BOﬁHLI, Jajin OTpUUATCIIbHBIC PE3YyJIbTAThI. MuHouckaTtenu He 06Hapy>1<1/1m/1 HH OAHOT'O
METaIIIMYECKOT0 KyCOUKa.

[MosiBUIIMCH pa3iu4HbIe COOOLIEHUS, 00 OMOJI3HAX IPYHTA, METEOPHUTAX. . .
CHorcimudaTeaIbHbIX Bepcnﬁ 6])1.]'[0 MHO>XECTBO, BIIJIOTh 10 HUCIBITAHUM AMCEPHUKAaHCKOI'0 NI
HAILIero CylepcekpeTHoro opyxus. Ho Bce 0HM OKa3aluCh HECOCTOATEIEHBIMU.

[TpruunHa B3pHIBOB — IUIA3MOUIBI

CoOpaHHBIE Ha MECTE OIUIABJICHHBIEC YACTHIIBI IIOPO/BI TOKA3AIH, YTO B3PBIB IIPOUCXOIMI IIPU
TEMIIEpaType CBBIIIE THICTYH rpaycoB. OHa U3 MOCKOBCKHX METCOCTAHIMH
3apEeruCTPUPOBAIA TTOI3EMHBIH TOIYOK, HO OH HE OBLT MOXO0X HA T€, KOTOPBIE IPOSIBISIOTCS
TIPY 3EMIIETPSICCHUSX.

B MecTax B3pbIBOB HaXOATCS T€OAKTUBHBIC pa3IoMBbl (TpeLiHbI). BeceHHUe BOAbBI
IIPOCOYMIIMCH B 3TU PA3JIOMBI U IIOINATIM HAa MOILHBIM 3JIEKTPUYECKUH 3apsill, IPOTEKAOUN B
3eMHBIX HeJ[pax OT paboTaromero 3¢ MHOTO THAPOAMHAMIYECKOT0 FeHePaTopa eCTECTBEHHOIO
MIPOUCXOKIACHUA. 3amanom MOMIHBIX B3PbIBOB ABUJIOCH MTTHOBCHHOC MCITAPECHUE BOIHI,
CO3/1aHHE OTPOMHOTI0O IaBJICHUS M KaK UTOT — IMAapOBON MPOPHIB Ha MMOBEPXHOCTH 3eMIIH C
MOII[HBIM B3pBIBOM M OTPOMHBIM BBIOpOCOM rpyHTa. OTHOBPEMEHHO C 3THUM MTapOBOH B3PHIB
OTOpBaJ OT YIHEPIEeTUUECKOT0 pa3psiaa CTYCTOK IIa3Mbl — TaK Ha3bIBA€MbIH TIA3MOUI 1
BBIOPOCIII €T0 HAa IOBEPXHOCTb.

[Tnazmonyx — 3T0 MoJ06ME MAapOBOM MOJHIH, UMEIOLINH BBICOKYIO TEMIIEPATYPY H 3apsn
Gosnbinoi cuiel. [lepemenasich o KaHairy BHYTPH 3€MIIH, TUIA3MOU/T IPOU3BOIUT
OIIIaBJIEHHUE U pa3pyIIeHHE OKpYXKalomuXx nopo. Eciny Ha ero myTH BCTpeTsATCS HOPOJIH,
coJieprkalye rpaduT nim yrois, TO BO3MOKHO 00pa3oBaHUE aIMa30B.

HpOpI)IBa)ICI) Ha MMOBEPXHOCTD, IJIa3MOUIBI B3PbIBAIOTCS, BHI3BIBAIOT OI'POMHBIC BI)I6pOCI)I
TPYHTa U pacIUIaBIIOT Jes. [locne kakaoro B3peIBa Oojiee MOJIOBUHBI BEIOPOIIEHHOH BBEPX
3eMJIH OITyCKaeTcs 00paTHO B BOPOHKY. IlocTeneHHO TpenrHa B 3¢MHOI KOpe 3aroIHsIeTCs
mopoJiaMu, 1 BHOBB IOTIaBIIasA B HEC BOJa IPOU3BOJAUT HOBTOpHI)II‘/'I BI)I6pOC IJI1a3MOua0B.
[Ipu nBMKEHUHN OYepETHOTO TIa3MOU/Ia K TIOBEPXHOCTH 3eMJIM OH MOMaAaeT B BOJOHOCHBIN
ropu3oHT. [Ipu mocieayromem B3pbIBe BECh pa3psis MPUXOANUTCS Ha BOJOHOCHBIH ITOTOK,
JMaMeTp TUIa3MOU/Ia YBEJIMYUBAETCS, YTO 3aMETHO 0CIadIIsieT 3ByKOBOH 3¢ (deKT U BUOpanuio
MOBEPXHOCTHU 3EMIIH.

C no100HBIM SIBIIEHHEM HE pa3 BCTPEUAINCh PhIOAKH, 3aHATHIC ITOUICAHBIM JIOBOM Ha
yIIaKoBCKOM npyay. OHM yacTo HaOoaaIy GOHTAaHBI OKPAIIEHHOH BOJIBI.
PackoHueHTpupoBaBIIKiics MIa3MOU CO3/1aET BEICOKOE AABICHUE B BOJOHOCHOM FOPHU30HTE,
OTYETO NPOUCXOAUT BBI6pOC BOJIbI UEPE3 OCAAOYHBIC TOHHBIC ITOPOALI IIPYyaa.

C HO)IO6HBIMI/I MUKPO3EMIIETPACCHUAMHA YaCTO CTAJIKMBAIOTCS YUCHBIC, HO YCTKUX
00BSCHEHNH TAKUM SIBJIEHUSM II0KA HE JIaHO.

[punoxenue 5



CHOBapI/IK JUIA TIBITIIUBBIX

«BPATA HEBECHBIE».

Ha3Banue cekTtbl, mponaranaupoBasiiiei cBou uiaeu uepe3 Mutepuet. 26 mapta 1997 r. 39
YeJIOBEK M3 ATOHM OpraHW3allii COBEPIIMIN MAacCOBOe caMoyOuiicTBo B ropone Can-Jluero
(Kamugopuwus). Tena MonoapIx moeit B Bozpacte oT 18 10 24 net moa oAnHAKOBEIMHU
(bHOTETOBBIMH NMPOCTHIHAMHE OBUTH HAaMICHBI TIOJUIHEH B HEOOIBIIOM JJOME. DKCIIepTH3a
0oOHapyuia B TpyIax Clebl CHIBHOICHCTBYIOIIETO sia. Hezamonro no 3Toro B MoauIuio
MOCTYIHJIA BUICOKACCETA C 3asIBICHUEM YJICHOB CEKTHI O HAMEPEHHHN IIOKOHYUTH C COOOH,
YTOOBI MEPEHECTHCh Ha KOCMHYECKIH KOPadilb, SKOOBI JISTSIINI B XBOCTE KOMETHI Xeina —
Bonma, koTopas B 3TH JHH CTOATAa HAa HEOOCKIOHE. DTO OJHO U3 KPYMHEHIINX PUTYAIBHBIX
MaccoBbIx camoyouiicts B CIIIA, HO He B Mupe.

18 Hos16pst 1978 1. B mocenke JxxoHctayH (["aitana) mokoHYmIM ¢ co0oit 914 4neHOB CEKThI
«[Tunms remmmy («Haponssiit xpam»).

19 ampenst 1993 r. coxriu cebst 90 uieHOB penuruo3Hou cekTol «BeTsh J[aBugoBa», B TOM
yucie 25 perei.

6 oxTsI0pst 1994 T. coBepLIMIIN MaccOBOE caMOYOHHCTBO 48 yenmoBek U3 ceKThl «OpeH xpaMa
ComHuay. ..

@DeHOMEH MacCOBBIX CaMOYOHMHCTB SIBIISICTCS IPEIMETOM HCCIICOBAHUH TICHXOJIOTOB,
COLIMOJIOTOB ¥ IICHXHATPOB.

OueBHIHO, YTO CYIIECTBYET COLMAIBHBIN MEXaHNU3M, OTPEACISIONINH 3TO SBICHHE, HO, KaK
MIPU3HAIOT CIIELUAIIUCTHI, OCO3HATH €r0 3APAaBOMBICIISAIINM JIIOSM CI0XKHO.

TI'AJIOCBI.

DeHOMEH, U3peiKa COTPOBOKIAIONINI KOMETHI. Tak Ha3bIBAIOTCS KOHIIEHTPUYIECKHE
CBETAIINECS KOJIbIIA, PACXOASIINECS OT sJ[pa KOMETHI CO CKOPOCTBIO OKOJIO IBYX KHJIIOMETPOB
B cekyHy. UTo 3T0 32 00pa3oBaHMs M KAKMM 00pa3oM OHM BO3HHKAIOT, CIIEIIHATIHCTaM MOKa
HE N3BECTHO.

WHoraa raiockl compoBOXKIAIOTCS pE3KUM H3MEHEHHEM Oiiecka KoMeTsl. [lofcunrano, 94To
111 QOPMHUPOBAHMS 3TOTO SIBJICHUS] KOMETa JJOJDKHA 3aTPavlBaTh SHEPTHIO, COU3MEPHMYIO C
SHEprHel IBUraTeIbHOI0 KOMIUIEKCa KOCMHYECKOT0 Kopabist «BocTok».

ol YPAI'AHOB.

Tak meteoposoru Ha3zBanu 1995 r., KOTOPEII cTall BEIJAIOIUMCS B CTATUCTHYECKOM pAJIe
HaOJIOZICHUH 3a TocieTHHE CTO JIeT. B cpetHeM B TeueHne roja B ATIIAHTHKE HAOJIO1aeTCs
npuMepHo 10 mropmoB u 6 yparanos. Ho anomansnslil 1995 r. nopoaun 19 mropmos, 11 u3
KOTOPBIX IIEpepoCiu B yparansl. Takas akTHBHOCTb BO3YIIHOM CpeJbl TI0KA HE HalllIa
OJTHO3HAYHOTO OOBSICHEHUSL.

NPUANEBAS AHOMAIJIVAL.

Bruta o6HapyXeHa aMepHKaHCKUM TeosioroM YoirepoM AnbBapecoM B 1977 1. B yiense
Hemnoaneky ot ropoaa ['yomo, B 150 kumomerpax ot Puma. Ha 60mb1m10#i riryouHe 0Lt
HalJieH TOHKWH TUIACT TIUHBI ¢ coJiepkanueM upuans, B 300 pa3 NpeBbIIAIONIIM HOPMY.
DTOT 10 3a5eran Ha riyOrHe, COOTBETCTBYIOIIEH re0IOrnYecKON TPaHuLe MEXKTY
Me3030eM M KalfH030€M — BpEMEHEM, KOT'Jla BBIMEPJIH AUHO3aBPBI.



ComnoctaBuB 3TOT (HaKT € TEM, YTO OOBIYHO COJEpIKAaHNE HPUAHS B 36MHON KOpE HUYTOXKHO —
0,03 BecoBbIC YACTH HA MIJUTHAP], @ B METEOPUTAX KOHIIEHTPAIIHS STOTO BEIIECTBA IOYTH B
20 000 pa3 6ompmie. AnbBapec MPEAIIOIOKII, YTO HPUANEBAst aHOMANNS BOSHUKIA KaK
CJIEICTBHE TTAJICHUs] KPYITHOTO KOCMHYECKOTO Tella, BBI3BABIIET0 MI00aIbHYIO0 KaTacTpody,
MOT'YOUBIIYIO AMHO3aBPOB. JTO IPEIIIOIOKEHUE OCTACTCS THIIOTE30H.

Mexy TeM UpHIUEBbIe aHOMAJIMHU IPUMEPHO C TOH Ke KOHLEHTpPAIMEH, YTO U B yIIEJIbe
I'yOuo, HaiieHsl yke BO MHOTUX MecTax miianeTsl — B Jlanuwu, Mcnanuu, Ha mobepexne
Kacnniickoro mopsi. Ho okoH4aTeIbHO Bepcust 0 MaJIeHUU HPUAMEBOI0 METeOpuTa Oy et
NIpU3HaHAa, KOT1a OOHAPYKUTCSl KOHKPETHBIM KpaTep Ha MECTE €ro MajeHHs.

KAHBOH /IbSIBOJIA.

MerteopuTasrtii kpatep B Apmsone (CIIIA). [IpencraBnser co0o0i THTAHTCKYIO 3eMIITHYIO
gamry auametpom 1200 meTpoB u riryOuHO# 175 MeTpoB. YdeHsIe TOACIUTAIIH, YTO KpaTep
BO3HUK 0K0JIO 40 THIC. JIET Ha3aj Mocie MaJieHUsl METeOpUTa, BECUBIIErO 2 MJIH TOHH.

Oro He caMblii 0OJIBLIOI METEOpHT, ynaBiunii Ha 3emio. B AHTapkTHKE, Ha OCTpOBE
VYunkeca, B 1962 r. 06HapyXeH METEOPUTHBIN KpaTep TuaMeTpoM 241 KumoMeTp U riyOuHou
800 metpoB. B Kanane na modepexne I'ya30HOBa 3aiKBa €CTh KpaTep nuamerpom 443
KujoMeTpa. Apu3oHckuit KaHbOH JbsIBOIA JTFOOOMBITEH TEM, UTO, TI0 HEKOTOPHIM JTaHHBIM, B
€ro NCHTpEC nHoraAa Ha6J'IIO}IaIOTCH rpaBUMAarHuTHBIC U XPOHAJIbHBIC aHOMAJINH.

KBEBEKCKA TbMA.

Karactpoduaeckoe codriTre, cnyunBmieecs B Mapte 1989 r. B Kebeke, sipko
IIpoAeMOHCTpUpoBano BiusHue CollHIla Ha 3eMHbIe Iporiecchl. [Tociae MomHOM coHeuHOM
BCITBIIIKY MMOTOK YAaCTHI JOCTHUT MIOBEPXHOCTH Halllell JIaHEThl, BBI3BAB HEBUIAHHYIO
MarHuTHyI0 Oypro. Bo MHOTHX pernonax Oblia mpepBaHa paauoCBs3b, a B Kanaae npousoruia
HACTOsIIAsl TEXHOT'€HHAas KaTacTpoda — BBILLUIM U3 CTPOSI AJIEKTPHUUECKHUE TeHEPATOPhl U

6 MJIH YeJIOBeK IOUTH Ha CYTKH OCTAJIMCh 0€3 Terlla 1 CBeTa.

Hogeiimue uccienoBanys NOATBEP)KIAIOT U TECHYIO B3aUMOCBSI3b COTHEUHBIX SIBICHHH C
3eMHOI1 1oro/10i — 4eMm cuibHee Oypu Ha ConHile, TeM OosblIe 00J1ayHOCTh Ha 3emile.
Hatckue uccnenpoBarenu ['enpuk CeHcMmapk U Aliruiie @puc-KpucteHceH cHuTaroT, 4To
YaCTHIBI COJIHEYHOTO BEIIECTBA, ITPOJIETast yepe3 arMocdepy, CHOCOOCTBYIOT KOH/ICHCAIINN
BJIArH.

«KOCMUNYECKAS CTPAXA».

MexayHapoHas opraau3anus, yupesxxaensas B 1996 r. B Pume. «KC» ctaBur nepen coboi
3a7ia4y 00BbEJUHUTD CIIELUAINCTOB BCEX CTPAH C LEIIbIO MIPE0TBPAILCHUS BO3ZMOXKHOTO
cronkHOBeHUs 3emiu ¢ OKO (onmacHBIMH KOCMHYECKUMHU 00BEKTaMH) — acTepOUIaMH U
KOMETaMH.

METEOPUT «OPTEIJI».

OTOT KaMeHb, 00cienoBanHbIi B 1868 r. ¢panmy3ckum xumukoM I1. baprieno, 3HaMeHHT TeMm,
YTO B HEM OBUIN 0OHAPY)KEHBI YTIIEBO/IbI, HAIOMUHAIOIIHE IT0 CTPYKTYPE MUEIHHBIA BOCK, U
BKIIFOUCHHS, TOX0XKUE HAa OJHOKJIETOYHBIE BOJOPOCIH, KOTOPBIE CYIIECTBOBAIN Ha 3eMile
oxojo 600 miH et Hazan. Heuro momoOHOe HAaleHO U B MeTeopuTe «Muren» JOKTOpOM
reoJIoro-MHuHepa-orudeckux Hayk B. TumodeeBsim.

OTH (paKThI HCHIOIB3YIOTCS CTOPOHHUKAMH CYIIECTBOBAHHS BHE3EMHOMN JKU3HU JIIS
apryMeHTaIuH CBOMX runote3. Ho HEeKOTOphIe nCCie0BaTeNN CYUTAIOT, YTO 3TH METCOPHTEHI
HMEIOT YHCTO 36€MHOE POUCXOXKJICHNE 1 JINOO OBbUTH BEIOUTHI C TOBEPXHOCTH HAIIeH



IUTaHEeTH!I 00Jiee KPYITHBIMA METEOPUTAMH, JTHOO0 ITOTalI B KOCMOC B pe3yiIbTaTe TPaHIHO3HBIX
BYJIKAHHYECKHX BBEIOPOCOB. MaTreMaTHdecKue pacueTsl MOKa3alld, YTO TaKHe TPOIIECCH
BITOJTHE BO3MOJKHBI.

HUAYTOIIYTAITY

Tax Ha3bIBaeTCs HEOOIBIIONH OCTPOBOK, PACIIONIOKEHHBIN B apxurenare ToHra K BOCTOKY OT
ABctpanuu. M3MepeHus, NpoBeeHHbIE ¢ KOCMUYECKUX CITyTHHKOB, IIOKA3aJIHi, 4YTO 3TOT
KJIIOYOK CYIITH SIBJISIETCSI CAMBIM «CTPEMHUTEIIBHBIMY Y9aCTKOM 3€MHOM KOpbl. OcTpoB
MIEPEMEIACTCs C HEBUAAHHOM [UIS TEOIOTHUECKUX CTPYKTYP CKOPOCTBIO, TOCTHTIAIOLIEH
mpuMepHO 25,4 caHTHMeTpa B roj]. TOoYHBIE MPUYHUHBI TAKOTO aHOMAJIFHOTO ITOBEICHUS
HEHU3BECTHBI.

INEPMCKAS KATACTPO®A.

®akThl, COOpaHHBIEC YUEHBIMH CaMbIX Pa3HBIX HANPABICHUH, YOSIUTEIHHO MOKA3bIBAIOT, YTO
250 mutH sieT Ha3aj (KOHEIl IEPMCKOT0 Mepro/ia) Ha 3eMile MPOU30Iiia riodaibHas
KatacTpoda, yHH4TOKHBIIAsK NPAKTHYECKHU BCE KMBOE (OTKPBIB TEM CAMBIM ITyTh K
3apOKICHHIO IapcTBa AuHO3aBpoB). B Tlepmckoii katactpode morudio 6osee 90 % Mopckux
XKHUBOTHBIX. HoBeliIme reoormyeckre necae10BaHms OKa3ald, YT0 MaTepUKOBast JKU3Hb
nocTpasana He MeHblIe. [Torudio Tak MHOTO IepeBBEB, YTO HEKOTOPOE BPEMS
PacTUTENFHOCTH COCTOSIA B OCHOBHOM M3 TPHOOB, MOEAABIINX OCTAHKU 3BEPEH U MEPTBYIO
JpEeBECHHY. JTO IMOATBEP)KIAACTCS UCCICAOBAHNIMH TOJUIAH/ICKOTO MTAJICOHTONIOTa X eHKA
Buccxepa n3 YTpexTCKOro yHHUBEpCHTETa U €ro KoyuteramMu. HeBnganHoe pasMHOXEHHUE
JPeBOpa3pyIIAONIINX IPUOOB MPOH30ILIO OJJTHOBPEMEHHO HA BCEX KOHTHHEHTaX — B
Agsctpanuu, B Anbriax, B Uuanu, B A¢prke ydeHble HAIlUTK B [UIACTaX TOPHBIX ITOPOJ
MIEPMCKOTO IIEPHO0JIa MACCY CIIOP U MHILIEIHS.

AwmepukaHckuil maneonrosnor I'peropu Petomnnak, padotaBiinii B ABCTpauy, Ha3bIBaeT
yOUiCTBEHHYIO 1Py — B KOHIIE IEPMCKOT0 MEPUO/ia Ha ’TOM KOHTHHEHTE 1orubiio 97 %
JIUCTBEHHBIX JiepeBheB. UTo ke MOCIy X IIo MpuanHoi katakim3ma? ITo mHeHnio Buccxepa,
ITepmckyto kaTtacTpody BBI3BAJIO MacCOBOE U3BEP)KEHHE BYJIKAHOB Ha Teppuropun Cubupw,
OTPaBUBIINX BOJIY M BO3JyX IUIAHETHI SIIOBUTHIMH BeIOpocamu. Ho 3Ta rumoresa Hysxnaetcs B
JIOTIOJTHUTENBHBIX TIpoBepkax. K ToMy ke ocTaeTcs HesiCHOM NMpUYnHa TaKOi HEBHIAaHHON
aKTMBU3aIlMU cHOMpCKuX BynkaHoB. Tak uTo 3araznka [lepMmckoii katacTpods! ele He
pasrazana.

DOADTOH.

l'umoTteTnueckas maaHeTa, KOTopas sSIkoObI ObliIa pacmoyiokeHa Mexay opouramu Mapca u
IOnurepa u pa3pymmiack Mo HEU3BECTHRIM MPUYHHAM. Takoe MPEeANnoIoKEeHHE BIEPBbIC
BEIIBUHYT B 1804 1. Hemenkuit actpoHoM ['. Onpbepc, mbITasch OOBACHUTH MTPOUCXOKIACHUE
nosica acrepouioB. I[loacuersl, npoBeaeHnsle B 1960-X rogax u3BecTHBIM HccienoBaTesneM O.
1O. 3urenem, mokasanu, 4To, yUUTHIBAsI INIOTHOCTh aCTEPOUIHOIO BEIIECTBA U CYMMAapHYIO
Maccy acTepounoB, guaMeTp @asToHa MOT cOCTaBIATh 6880 KMIOMETPOB, YTO UYTh OOJIBIIE
auameTpa Mapca.

CTOpOHHHUKHM BO3MOKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX UBUIM3ALUI HEPEAKO
BBICKA3bIBAIOT MPEITOJIOKEHHE, UTO 10 KaTacTpodsl Ha DasToHE CylecTBOBAIA
BBICOKOpA3BHTAs pa3yMHasi JKU3HB M YTO JIETEHABI 0 OoraX, CIryCKaBIINXcsA Ha 3eMITio ¢ Hebec,
CBSI3aHBI C TIOCEIICHNEM «(ha’TOHI[AMMY HaIllel MIaHEeTHI.

O®EHOMEH BOPO3INYA.



I'eodusnueckoe siBeHne, HA3BaHHOE B YeCTh HccaenoBatens O. B. bopo3nnya, BiepBbie
00paTHBIIEro Ha HETO BHUMaHUE. [IposBisieTcst B BUAE KOPOTKOXKUBYIIUX JTOKAIbHBIX
Bosmymiennit (KI1JIB) 3eMHO# KOpEI.

B 3onax KI1JIB HabmroaroTest aHoMallbHOE H3MEHEHHUE TPaBUTALINH, TIOJABUKKH TIOYBBI,
SHEPreTUYECcKHe BHIOPOCH, YTO OKa3bIBAET BO3AECHCTBUE HA MCUXO(U3NUECKOE COCTOSTHHIE
JIOZIeH M IPOBOLMPYET TEXHOTEHHbIE aBapuu 1 KatacTpo(sl. KI1JIB Ha3bIBaroT emie
JIOKQJILHBIM 3€MJICTPSICEHHEM.

Ho opronokcanpHble reodu3nKky Moka He NPU3HAIOT caM (aKT CYIECTBOBAHHS ITOTO
sIBJICHUSI, Tak Kak 30Ha KI1JIB Becbma orpannuena u ¢eHomeH bopo3anya xots u octaBisier
mocye ceds HeOOBICHUMBIE pa3pyIIeHuUs, KaK MMPaBHUiI0, He (GUKCUPYETCS
celicMorpa(UIecKIMH CTaHIUSIMU.

«IIEPHAS 3UIMA».

Tax Ha3pIBaeTCA CLIEHAPUM U3MEHEHHMSI 3eMHOT'O KJIUMAaTa M0Cje aTOMHOU BOWHBI.
KomnbroTepHble MOJIeNH MOKA3aiIH, YTO Ja)ke He3HAYUTEIbHOE YHCIIO OJTHOBPEMEHHO
B30pBaHHBIX aTOMHBIX OOMO NpPUBEET K III00AILHOMY H3MEHEHHUIO KITUMaTa U PE3KOMY
CHIDKEHHIO TeMIIepaTyphbl, TaK Kak MbUIeBbIe 00J1aKa, IIOAHATHIE B3PBIBAMH, 3aKPOIOT IIAHETY
OT HUBUTENBHBIX COJIHEUHBIX JTy4eil.

HexkoTopble crienuanucTbl yTBEP)KAAIOT, YTO TaliHa THOENN TMHO3aBPOB 00BSCHIETCS UMEHHO
TaKO# KITMMaTHIeCKoil KatacTpodoii, cxydnBmieiicss 65 MiH net Ha3aa. Jlorcropudeckas
«sAepHas 3MMay OblIa CIICACTBHEM aKTUBHU3AILMH BYJIKaHHIECKON ESTENBHOCTH, KOTOPas, B
CBOIO 0Yepe/b, ObliIa BEI3BaHA CTOJIKHOBEHHEM 3EMIIH C KPYITHBIM KOCMHUYECKHM TEJIOM. ..

[Ipunoxenue 6
Kak npuHSTH yyacTue B IIOMCKE BHE3EMHOTO pazyma?

Ceronus ab0peBuarypa, ynorpebiasemas s 0003Hau€HUs MPOTPaMMbI TIOUCKAa BHE3EMHOT'O
pasyma, mpoxko u3BectHa. 1o SETI, mim Search for Extraterrestrial Intelligence. Hayunsie
rpynnsl SETI nenosns3ytoT MHOXKECTBO METOA0B. KTO-TO HILIET CUTHAJBI B MYJbCUPYIOLIEM
CBETE 3BE3]1, KTO-TO CIyIIaeT pajguoroioca BeeneHHow.

Ho cymecTByeT npoexT, KOTOPbIi 03BOJISIET JIIOOOMY YETIOBEKY, HMEIOIIEMY KOMITBIOTEp 1
JocTyn B VIHTepHET, NPUHATH y4acTHE B TIOMCKE BHE3EMHOTO pasyma. OH Ha3bIBAaeTCS
SETI@home u Hauan cBoro padoty B 1999 r. IIpoekT oxBaThIBaeT OKOJIO 4 MIIH YEIOBEK IO
BCEMY MHpY, a BEIYHCIICHHUS, BHITIOHEHHBIE 32 3T OB, 3aHsUTH OBl y OJTHOI'0 KOMITBIOTEPA
OKOJIO MIJUTHOHA JIeT. [Iprcoe IMHUTHCS K TIPOEKTY OU€Hb MPOCTO. J{JIs 3TOr0 10CTaTOYHO
3aIlyCTUTH HAa CBOEM KOMIIBIOTEpe OECIIaTHYIO MporpaMMy — screensaver (3KpaHHas
3acTaBKa, [I0OKa3bIBaeMasi BO BPeMs IPOCTOs MPOoIleccopa), CKauUBaIOIIYI0 1
AHATM3UPYIOINIYIO JaHHbIE, TIOTy4YEeHHBIC C PAJHOTENIECKONa, B TOT MOMEHT, KOTJa Balll
KOMITBIOTEp HE 3aHAT HHu4YeM ApyruM. [TogpoOHOCTH MOXKHO y3HATh Ha caiiTe MpoeKTa
http://setiathome.berkeley.edu/ unu ero pycckosi3pI9HOM 3epKaje
http://www.setiathome.spb.ra/.

Kak oOmarorcst nHoIIaHETSIHE?

HawnGomnee 3¢ pexTnBHBII 3eMHOI METOT — 3TO paloCBsI3b, HHAUYE TOBOPS,
9JIEKTPOMarHUTHBIE BOJHEIL. Eciy BHE3eMHOI pa3yM pa3BHBaeTCs 10 TEXHOIOTHYECKOMY
ITyTH, IOXOKEMY Ha Halll, To BcenenHas 1omkHa OBITh HATIOJTHEHA OTTOIOCKAMHU
ME)K3BE3IHBIX pa3roBopoB. OIHAKO 3JEKTPOMArHUTHBIHN CTIEKTP OY€Hb IIMPOK, U €CIIH MBI HE
OTIpE/IeINM y3KYI0 YaCTOTHYIO MOJIOCY Mepeadu, TO N3 MPUEMHHKA PaJHOTEIeCKOIa
YCIBIIITNM JIHIIE «OeBIi) IIyM OT OTPOMHOTO YHCIIa HAJIOKHUBIIUXCS APYT HA ApyTa
CUTHAJIOB.



N3BecTHO, 4TO B 00J1aCTH HU3KUX 9aCTO. T ICTOYHHKOM «IITyMay sIBIsieTcs Hama ['anakTuka.
Ha BBICOKHX 9acTOTax «IIyMHO» M3-3a aTMOc(epsl 3eMit. MexXay 3THMHU 00JIacTsIMU €CTh
OTHOCHTEIIFHO TUXUH ydacTok — mpumepHo ot | 1o 10 I'T.

[Mpupona mpeanaraer emie OAUH crocod Cy3UTh HAlll AMana3oH 4actoT. CaMblid
pacrpoCTpaHEeHHbIM XUMUYECKUI 3JIEMEHT BO BceneHHOM — HelUTpasibHbIN
ra3zoo0pasHsblii Bogopon, nin H. B Mex3Be3HOM NpOCTPaHCTBE OH HCITyCKAeT
paauocursaisl Ha yactore 1,42 I'Tn. Monexyna ruapokcuna, uiu OH, nznydaer Ha
yactote npumepHo 1,64 I'T. ITocmoTpes Ha 3Ty napy, H u OH, BbI yBUIUTE, 4TO BMECTE
onH coctaBistioT Bogxy — HOH (v 6onee mpusbrano H

2

0).

Kaxk MbI 3HaeM, U1 pa3BUTHS U CYIIECTBOBAHHUS BCETO XKHUBOTO TpeOyeTcs Boaa. Jnana3zon
CIIEKTpa MEXAY STUMH OByMs dactotamu — 1,42 u 1,64 I'T1 — siBIsieTCsI, COOTBETCTBEHHO,
TUXUM y4acTKOM, Ha3bIBaeMbIM water hole.

I'ne cnenoBano Obl 0XKHUIATH BCTPEUX pa3yMHBIX [IMBUIIN3ALINI, HEOOXOAUMBIM yCIOBHEM
CYIIECTBOBaHMUS KOTOPBIX sABJsieTcst Boga? Pazymeercs, y Boapl! D10 ObLT ObI XOPOLIHI 1
JIOCTaTOYHO YETKO OYepUEHHBIH uama3oH 4yacToT I Hayasa MOMCKa. DTa 4acTh CIEKTpa
OUYEHb BayKHA Ul aCTPOHOMUH, IT0O3TOMY CYLIECTBYET MEXTyHapOAHOE COTJIAIICHHUE, 110
KOTOpPOMY HHKTO HE UMeeT IpaBa OCYIIECTBIATh Iiepeiadn B quana3zone ot 1420 mo 1427
MTI L.

Ho u B 3TOM nanazone He0OX0MMO BBIIEIIATE O0Jiee y3KHE I0I0Cck! TpreMa. [Ipencraspre
ce0e yenoBeKa ¢ TPOMKHM CBHCTKOM, CTOSIIIETO B OOJBIION MIyMHOH TONME. Y CBHCTKA €CTh
OUYCHb KOHKPETHAsl 4aCTOTa MM OCHOBHOH TOH. [IOHATHO, YTO IIyM TOJIIBI 3aTTyIINT
cBucToK. C IpyTroif CTOPOHBI, €CIIH YIIN «HACTPOHUTH» Ha BOCIIPHATHE OCHOBHOTO TOHA
CBHUCTKA, TO OOJIbILIAS YaCTh IIyMa TOJIIBI OyJIeT HE CIBIIIHA, XOTsl CBUCTOK OyJeT 3By4aTh
rpoMko U yeTko. Touno Tak ke SETI npociymnBaer MHOXECTBO TOUHO HACTPOSHHBIX
KaHaJoB (LIIMPHHA 9acTOT B KOTOpHIX Beero 0,07 I'Ir) B momckax CUTHAJIOB HHOTO pazyMa.
CurHan, ynanssch OT ICTOYHHKA, CHIIBHO ociadeBaeT. MeX3Be3/JHbIe PACCTOSHUS HACTOJIBKO
BEJIMKH, YTO JIFOOOM CUTHAJ, JOCTUTHYBIINMA 3eMiid, OyIeT O4eHb CIa0biM (3a UCKITIOUCHHEM
nepeayy HalpaBICHHBIM JIydoM). YTOOB! yIOBUTH JOCTaTOYHYIO JOJIO 3TOTO CUTHAJIa, HaM
MOTPeOyeTCst THTAHTCKOE «yXO0», TO €CTh HE0OXO0 MO HCIIOIb30BaHHE OTPOMHOTO
panuoTesecKkorna.

Kaxkoii Teneckorn NpuMeHHUTh B IOMCKE CUTHAJIOB BHE3EMHOTO pazyma?

OmHUM 13 caMbIX OOJBIINX PaJHOTEIECKONIOB B MUPE (MCIIOJIB3yEMBIM B TOM YHCIIE U IS
SETI) siBisietcst paAROTEIECKOII, PAcIIOIOKEHHBIH Ha ceBepo-3anane [1yapto-Puko, psmom ¢
ropoakoM Apecubo. Tapenka Teneckora, 305 METpOB B IMOTIEPEYHIKE, HAMEPTBO BCTPOCHA B
yriiy0lieHHe B KapcTOBBIX Mmopoaax. OHa oTpa)kaeT M KOHIEHTPUPYET cliadble KOCMUYECKHE
CUTHAJbI HA IPUHUMAIOIINE aHTEHHBI, TOIBEIIICHHBIE Hal Hel. Tak Kak Tapenka
3a()MKCHpPOBaHa 1 HE MOXET MEHSTh TOJIOKEHUE, IPUHUMAIOIIME aHTEHHBI COOpaHbI Ha
HM30THYTOM JepiKaTelie, MO3BOJIAIONIEM UM «PacCMaTPUBATh» 0OBEKTHI, KOTOPBIE HAXOIATCS
Ha ynanenuu 70 20 rpagycoB OT 3eHUTa (MPSAMO HaJ roJioBoi). CaM ATOT AepikaTenb
YCTaHOBJICH Ha pejbcax, Oaroiapst 4eMy aHTEHHBI MOTYT CJIEJOBATh 32 0OBEKTOM BO BpeMs
€ro JABMXXEHHs, 00YCIIOBIEHHOTO BpalleHneM 3eMiIn. J[Be cTerneHn cBOOOIbI IAI0T TEJECKOITY
BO3MOXKHOCTH 0003peBaTh JJOCTATOYHO OO0JIbITYI0 00sacTs HeOa. K coxanenuro, Teneckorn
paboraer He Bce BpeMmsl.

IMocne Toro xak laHHBIE 3aIMCBHIBAIOTCS HA JIHTY B Apecr00, UX JOCTABIISIOT B
Jlaboparoputo SETI B bepknu (Kanudopuust). 3arem nanHble pa30uBaroTcst Ha padoune
6JI0KH, KOTOpBIE B TaTbHEHIIIEM M pacChUIalOTCA yYacTHUKaM Ha 00paboTky. OcoObrit
HHTEPEC Y aCTPOHOMOB BBI3BIBAIOT CUTHAJIBI, HCXOASIINE U3 TOYSTHOTO NCTOYHHKA Ha
HebecHol cdepe. V3-3a Bpamenns 3eMin M0A00HBIE CUTHABI YXOIAT U3 «(pOoKyca»
panuoTeneckona B Apecn6o mpubau3nTenbHo 3a 12 cexyna. CUTHATIOB OT pa3InIHBIX
KOCMHUYECKUX UCTOYHUKOB 3a Tofbl paboTel SETI Ob110 3adukcrpoBaHO OTrpOMHOE
Konu4ecTBo — Gosee 350 MiTH.



VYuensle K1accu(UIMPOBAIN HCTOYHHUKH 110 CHJIE, YACTOTE M MECTOHAXOXAeHHI0. Ecin
CHUTHAJI TOBTOPSIETCS. HEOAHOKPATHO, HAIIPHMED OT 3BE3/IbI, KOTOPAsk HMEET MIAHETAPHYIO
CHCTEMY, €TO CTaBAT Ha NIEPBOE MECTO B «OestoM crincke». [Ipoananusupoas Bce
XapaKTEepPUCTUKU HCTOUYHHKOB PaIMOCUTHAJIOB, a Ob1I0 MpocMoTpeHo 93 % HebGecHoH chepsl,
aCTPOHOMBI HAMEPEHBI IETAIBHO U3Y4YHTh Ooee 150 «1o03puTenbHbBIX)» 00BEKTOB,
paclIupuB AHATIa30H IpUHIUMaeMbIX yacToT. Hano orMeTuts, uro npoekT SETI He nmomyuaer
HUKaKUX TOCYJJapCTBEHHBIX IPAHTOB.

Yro xe ganbiue?

IMpoekr nmon nazBanneM ATA (Allen Telescope Array) mOMOKeT YBEJIMUUTh HHTEHCUBHOCTD
moncka. Peus unet 06 o6peauaeHnn 350 mapaboIMyecKix CIIyTHUKOBBIX aHTeHH. Kaxkmast n3
TaKUX TApEIOK JUAMETPOM OKOJIO 6 METPOB HAIIOMHUHACT NPUBBIYHBIC HAM AHTCHHEI
CIyTHUKOBOTO TeneBuacHUs. OTHaKO 0OBbeIMHEHHBIE BMECTE aHTCHHBI CMOTYT ITOKPHITh
wromanb 063opa B 10 ThIC. KBaApaTHBIX METPOB.

[IpoekT OBIT HA3BaH B YECTh OJHOTO U3 OCHOBaTenei kopropanun Microsoft IToma Annena,
KOTOPBII BB HA Hero Ooiee 10 MiH mosutapoB. OXumaeTcs, 9To moaHOCThio ATA
obotinercs B 40 mutH nomnnapoB. CerosiHs y)xe TpU TaKHe TapesKd YCTaHOBJICHBI B
actpoHomuueckoi oocepBatopun B XoT Kpuke (Kaaudophus).

Xots SETI noka emie He 00HapYKWIJI HU €IMHOTO TIPU3HAKa BHE3EMHOTO pa3zyma, MHOTHE
CUTHAJBI [TOCIIE aHAIN3a MOT'YT 0Ka3aThCsl BHE3EMHBIMU TI0 IIPOUCXOXKICHUIO. J9BUA
Annepcon, aupekrop npoekra SETI u3 bepkiu, He cnunikoM oOHaIe)KUBAET SHTY3HACTOB.
Ilo ero cioBaM, BEpOSITHOCTh OOHAPYKEHUS BHE3EMHOT'O pa3yMa, CKOpee BCEro, COCTAaBISAET
ropaszo MeHbiie | %. OgHako 3aBepIIeHHEe caMoro KPYITHOTO 33 BCIO HCTOPHIO N3yUICHUS
KOCMOca NMPOeKTa AHAEPCOH OLICHUBAET KaK KJIF0UYEBOE COOBITHE AT ChEephl BHICOKUX
TEXHOJIOTUH.

YUT0 Npou30iAeT, €CIIM NOUCK OKAXKETCS YAAUHbIM?

Uro, eciy BHE3EeMHBIE CUTHAIEI OynyT oOHapyxkeHsr? CoobmectBo SETI moroBopmiocs o
Jlexyapariuy NpUHLUIIOB, OMUCHIBAIOIIEH POLEAYPY YBEAOMIICHHUS PYT APYyra U BCETO MUpa
B CJIy4ae OTKPBITHS.

Bo-nepBbIX, IEpBOOTKPHIBATENb JOJKEH CJeaTh BCE BO3MOXKHOE, YTOObI MOATBEPIUTH, YTO
CUTHAJ ACHCTBUTEIHHO BHE3EMHOM. 3aTeM HE00X0AUMO YBEIOMUTh OCTAIbHBIX,
paboTaronux B JaHHOH 00J1aCTH, YTOOBI TIOIYYHUTh HE3aBUCUMOE TIOATBEPIKICHNE OTKPBITHS.
Ecnu 1 9T0T TecT OyaeT npoiiieH, NepBOOTKPHIBATENh MOXKET IIUPOKO PACIIPOCTPAHUTH
nH}opManuio B Hay9HOM coodmiecTse, coooumTs ['enepansHoMy cekperapio OOH u cnenats
€e JOCTOSIHUEM IIUPOKOi myOnuky. JItoObie coOpaHHbIe JaHHBIE OYAYT OCTYITHBI HAYYHOMY
COO0OIIECTBY IS TTOCTIEAYIOIIETr0 aHaIH3a.
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Cnedvt om yoapos mMemeopumos, 8yIKAHUHECKOU JesimebHOCmu
u 800b1 Ha noeéepxrocmu Mapca
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IIpumeyanus

1

CoBpeMeHHas (hnU3HKa JOKa3aia, 4To yaapHbIe BOJIHEI He HHTeppepupyroT. He Oymem, ogHaxo,
03310 NOBepsITh anreopoit. ([Ipum. pen.)
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Ilooma He okoHYCHA



