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AcCTpOHOMbBI MO BCEMY MUPY C
HeTepneHuem XAyT
HacTyn/eHUs 14 Mas -
WMEHHO B 3TOT A€Hb, NO
yTBepXAEHUI0 eBpONnencKmnx
y4YeHbIX, ogHa U3 KOMeT
AOJDKHa NPOHECTUCHb B
KOCMUYECKOM NMpOCTpPaHCTBE
OTHOCUTE/NIbHO HejaneKko oT
3eman.



YI'PO3A XU3HU U3

600 MAH. NeT Ha3aj coAepxaHue Kncaopoga B atMmochepe A0CTUMIO 1% M HavaaM NOSBAATHCS
nepBble MHOIOK/IETOYHbIE OPraHM3Mbl, @ Ha Cylue camble MPUMUTMBHbIE OPraHM3Mbl MOABUANCH
OKO/I0 400 MJIH. NeT Ha3aA. ([lo HeKOTOpbIM CEHCALMOHHBIM AaHHbIM 3aMeTHoe CoAepXaHue
Kncaopoga bbi1o ewte 2.7 MAPA. €T Ha3aj, HO 3TO elle NpeACcTOUT NpoBepsThb. M3BeCTHO, YTO 3a
MCTeKLMe 3pbl XN3Hb HA 3eme NoABepranacb YyJ0BULHLIM aTakaM: HEOAHOKPATHO C/1y4aamnchb
KaTacTpodbl, KOrga NpoOMCXoANa0 MacCOBOE BbIMMPAHME CaMblX Pa3HbiX OPraHNM3MOB.

=  He nckaloYeHO, U Aaxe OYeHb BEPOSITHO, YTO UCTOYHMUK Yrpo3bl XM3HN Ha 3eMe HaXOAWUTCS B
kocmoce. MoHATb Mpupogy 3TOM Yrpo3sbl - 3TO OAHa W3 BaXHEMLMX NpPaKTUYeckux 3ajad
aCTPOHOMUM 1 aCTPOPU3NKMN.




NWCTOPUA 3EMHDbIX
BTOP>XXEHUW

= KOMMNYECTBO NOTEHUWA/IBHO
OMNMACHbIX OBbEKTOB,
N3BECTHbIX HA CEFOAHHLUHV“\/’l
AEHb, BECbMA BEJ/IMKO —
BOJIEETPEXTbICAY, U KA)KAbll\/l]
MECAL K HAM AOBAB/AETCA
30—-40 HOBNYKOB. OPBUTbI
BOJIbLUMHCTBA
N3 HUX PACCHUATAHDI,
HO TOYHOCTb OTUX PACHETOB
HEN3BECTHA.ABEAb OTTOIO,
HACKOJZIbKO TOYHO Mbl MOXKEM YTo NpOMUCXOAMT, KOrAa METeOPUT cTankuBaeTcs ¢ 3emnein?

OL||EH|/|Tb MCXOAH L|.|'Y|'O O6bI4YHO METeOPUTbI HAaCTONIbKO MaJlbl, YTO abCONOTHO HUYEro He
NPOUCXOAUT - Té HUYTOXHbIe AMKU, 0bpasyembie OT coyapeHus,
OTTOro NN NHOTO 6bicTpo pasmbiBaloTc. OAHAKO 49 ThICAY JIET HA3a4 AEUCTBUTENIbHO
KOCMUNYECKOIO TEJIA FUraHTCKMI1 METEOPUT CTONKHYACSA € 3eMAeii, Tak uTo obpasoBancs
OﬂACHOCTb, 3ABUCUT DXKU3Hb yAapHbli kpaTtep B ApusoHe, & Kansode [lnabno. [lnaverp kparepa

6onee kunometpa' B 1920 rogy ApM3oHCKUI KpaTep NPUHAAN KaK

MHOXXECTBA /IFOZAEMN.




C noMomb0 KOCMHYECKUX CbEMOK BbISIBJICHbI MHOTHE yIapHbIe KpaTepbl. Tpu HauOo1ee
KpynHbIX uMeroT quamerp 150 km: Cendepn B Kanane, @penedopra B Appuxke, Akpamana B

ABcTpanuu. B SIkyruu o0Hapy:keH kparep guamerpoM 100 kM ¢ TOJNIIUHON pa3pylIeHHBbIX
nopoa 4 kM. 65 mutH. Jier Ha3aa Ha 3emunro ynaj Mereoput auamerpom 10 km. Tyun NBLTH,
3AKPLLIA COTHIE, HACTYNHIIO OX0I0XAHNE, NPHBEIIee K BHIMHPAHMIO AHHO3ABPOBy >

MraHTcknin meTeopuT ynan 65 M/IH N1e€T Ha3ag B YHUKa/IbHOM B
reonorMyeckoM OTHOLIEHWUU paiioHe, BecbMa boraTom cepoit. YueHble
OLeHMBAIOT pa3mepbl Tena B 10-20 KM. Ero nageHne nopoguno kpatep

rnybuHoi go 15 kM. Katactpoduueckuin B3pbiB NogHAN B aTMocdepy OT 35
A0 770 Munannapaos (!) TOHH cepbl, a TaKXe Apyrue MaTtepuanbl.
MpuMepHO Ha NoaroAa Tyum Nbin, CaXKU U Cepbl, BbIOPOLLIEHHbIX B3PbIBOM,
norpysuamn mup Bo TbMmy. NpekpaTuance pasBuTre pacTeHuit U NpoLecchl
¢$oTocmHTesa. Ho n nocne Toro, kak Tbma paccesnacb, He6o octaBasoch
nacMypHbIM U3-3a 06pa3oBaBLUMXCA BbICOKO B cTpaTocdepe obn1akoB us
CEepPHOM KUCNOTbI. KpaTep Ynkcynyb pacnonoxeH Ha
v':""' n-ose KOkaTaH 1 AB/I9€TCA C/1Ie10M

rPaHANO3HOro METEOPUTHOIO
BO34eNCTBUA, O3HAaMeHOBaBLLEro
cobow koHeL, Me30301MCKOM 3pbl.

/lMHO3aBpaM, OKa3bIBAETCS, MPOCTO OYEHb HE MOBE3JIO.
Ecnun 66l HebecHoe Teno, ocTaBmBLLEE Ha Kpato
FOkaTaHCKOro NOlyOCTPOBaA 300-KU/IOMETPOBLIN KpaTep

. Yukcyny6, nonano 6bi noyTH B itob0oe Apyroe MecTo Ha
3emne, oHU Morm Bbl pas3rynBaThb MO HEW A0 CUX MOP. .
BblgenvBLiascs sHeprusi NpeBblllana B 10 TbiC. pa3
B3PbIBYATYIO SHEPrUIO BCEX 3aMacoB iJePHOI0 OPYXMus,
MMeloLLerocs cemyac Ha 3emse.



TYH'YCCKUN METEOPUT - BEJIUKASA
TAUHA

YTpo 30 UtoH# (17-ro No cTapoMmy CTUAI0) 1908 roaa, Mpu nageHun TyHrycckoro meteopura, AMaMeTpoM BCEro 50 M 1
Ka3anocb, He NpeABewano Huyero HeobbluHoro. U Bapyr B3OPBAaBLUEroCs Ha BbICOTE 7 KM Taira 6bls1a yHMUTOXEHa Ha

B Hebe Haa CMbupblo NoABUACA CBeTALWMIACA 06BEKT ¢ NAOWAAM OKO/O 2 ThbIC. KB. KM, NOrM6710 MHOIrO XXMBOTHbIX,
AJMHHBIM OFHEHHbIM XBOCTOM, U B 7 YaCOB 17 MUHYT MO 6ykBasbHO BeCb KOHTUHEHT EBpa3us coagporHycs, a yaapHas
MecTHOMy BpeMeHM B 6acceitHe peku MogkameHHas Bo/IHa oborHyna 3emMHo Wwap ABaxkabl. Ecam 661 3T0 Nnpounsowno
TyHrycka pa3gancsa B3pbiB, @ MOXeT, CEpUs B3PbIBOB, Ha 6 yacoB nosxe, To MeTepbypr c OKPeCTHOCTAMM 100 KM 6bin
061w,as MOWHOCTb KOTOPbLIX B ABe ThICAYUN pa3 NpeBbicMaa 6bl YHUUTOXKEH.

aTOMHbIN yaap no Xupocume.




KOCMUWYECKWUE NPULUEJIbLbI

TYHrycckum meTeopuT NpoAeMOHCTPMPOBAA HaM BCHO CTeNeHb ONaCHOCTM.

Ha 3emato npoaonxkaloT nagaTb KoCMUYeckme npuwesnblbl. loka Hebonblume.
Ho MOHUTOPUHI KOCMUYECKOro NPOCTPAHCTBA Te/leCKONMYeCcKuMm

N paAnooKaLMOHHbIMU cnocobamu noaTBepXAaeT Haanume B ConHeyHoOM
cucteme 6021bWOro YNcaa yrpoxkatowmx 3emae KOCMMYeCKux o6beKToB.

B cepeauHe 1960-X rog0B B CpeACTBaX
maccoBou uH$popmauum 6ypHo obcyxaancs
BOMNPOC BO3MOXXHOIO CTO/IKHOBEHUS 3eMJu C
actepougom Ukap. C 3emnen Ukap
cbnmxaercs kaxgple 19 seT. iuameTp
acTepouga okoso 1,5 kunometpos. Ero yaap
0 3eMHYI0 NOBEPXHOCTb 6bis1 bl cpaBHMM CO
B3PbIBOM filepPHOIro 3apsija B 500 TbicAY
MeraToHH. B aTom cayuae katactpoda
umena 6bl N1aHeTapHbIN XapakTep, norybus
MW/I/INOHbI II0AEN U CAeNlaB 30HOMU
CMNJIOLWHbIX PaspyLIeHUI TbiCAUM
KBaZApaTHbIX KWJIOMETPOB BOKPYT MecTa
nageHus. Morna 66l HaCTynNuUTL U 'aaepHasn
3uma', koTopas gnunacb 6bl rogamu.




BoT npumep kocMuyeckom kaTacTpodsbl, NpaBAa, He CBA3AHHOM ¢ 3emsien. B Houb

€ 16 Ha 17 NON1A 1994 rOAa Ha NAAHeTY-rMraHT KOnmuTep co ckopocTbio 65 KM/C ynana
nepBas KWJIOMeTPOBas YacTb U3 KOMeTbI-noe3aa LLymerikepos-/leBu-9. lnameTp
KaBepHbI-NATHA, 06pa30BaBLIErocs OT COYAAPEHMS, NPEBbLICUA 10 ThICAY KM,

YTO HEMHOIO MeHbLLUEe AMaMeTpa 3emMan. Bcero B TeueHme Heenm C KOXHbIM
nonywapuem KOnmMTepa CTONKHY/I0Cb 20 OCKO/IKOB KOMETHOIO Noesza.

MOXHO NpeACcTaBUTb, YTO TBOPUIOCH HA MEPTBOM, B CMbIC/IE HE UMEIOLLLEM
pasyMHOM Xu3Hu, KOnuTepe. Tak, BbICOTa CYyAITAaHONOAOOHOM CTPYKTYpbI

13 aTMochepHbIX razoB KONMTepa NpeBbICMAA TPU ThICTUYM KUJIOMETPOB HaZ BEPXHUM
cnoem 061aKoB.

[MOHATHO, YTO BC/IeACTBME OrPOMHOM Macchl KOnuTepa, koTopas B 318
pa3 npeBbllWaeT Maccy 3eMJn, 3TO CTONKHOBeHWe AnfA KOonuTtepa He
MOI/10 UMeTb r106abHbIX NOCAeACTBUN, TakMX, HANPUMeEp, Kak ero
PacKo/ Ha OTAe/IbHble YacTW UKW 3aMeTHOe M3MeHeHne opbuThl.
CornacHo pacyeTtam, Npu CTONKHOBEHUM HAaNbObLLIErO N3 BTOPUYHbIX

- s4ep KoMeTbl (0KO/I0 3 KM) "KOMETHOro noesza" ¢ niaHeToM-BeIMKAHOM
_,'4 BblA€/IMTIaCb KONOCCA/IbHasA SHEePrus, KOTopas SKBUBANIEHTHA SHEPruu
. B3PbIBa 10 M/IPA. MEeraTOHH TPUHUTPOTO/YO0Na, UAUN SHEPTUN COTEH




250-METPOBbIA ACTEPOUO NMPOJNETEN PAOOM
C 3EMIJIEMN
29.01.2008 16:28

Actepoug gnameTtpom okosio 250 meTpos

' npomyarnca psagom ¢ 3emnen 29 aHeaps.
AcTepoung, KOTOpOMY NPUCBOMN AOBOSIbHO CKYYHOE
nms - 2007 TU24, npowlen Ha paccTosHun 538
TbICAY KUTOMETPOB OT OpbuThl JTyHbI.
CTonkHoBeHUA ¢ 3emsiel BO3MOXHbI

YuyeHble, KOTopble HabnaaT 3a obbekTamu,
nponertawLlmnmMmm B6rm3m 3eMnu, roBopsiT, 4To
noAo6HbIe rMblIObl NPOXOAAT HA TAKOM Marniom
pPacCTOSAHUN pa3 B HECKONbKO neT. YyTb 6onblue
nonyTopa net Ha3ag 6onee BHyLWNTENbHbIV
actepoung pasmepom 600 meTpoB 6bi1 OT 3emnn
noYTK Tak e 6nmako, kak JlyHa.

Mo npegnonoxeHunam cneunannctos HACA,
TEOPETUYECKM CTONIKHOBEHUS C 3eMIIeN BCE-TaKM
BO3MOXHbI. OHWM MOryT NPONCXOAUTL C
NnepunoanyHOCTbLIO pa3 B 37 ThicAY NET.
Mpegnonaraertcs, YTO NOHMUMaHWE NPUPOAbI
acTepouaoB NOMOXET YenoBeyecTBy BbipaboTaTb
cUcTeMy 3amnTbl OT NOAOBHBIX ONacHOCTEN U3
KOCMW4YEeCKOro npocTpaHCcTBa.




K HAM JNNIETUT OEMOH 3J1A

OO KOHUA CBETA OCTAJNIOCb MEHEE YETBEPTU BEKA

13 anpens 2029 roza Ha onacHoe pacCcTosiHNe
30—40 TbIC. KUIOMETPOB K 3emsie NpubansuTcs
actepous «Anodnc-99942» AMaMeTpoM 390
mMeTpoB. B ervnetckon mudonorum Anodpuc — ayx
3/1a W pa3pyLUeHUsi, AeMOH, CTPEMALLMUICS
MOrpy3nTb MUP B BEYHYIO TbMY.

«Anodunc-99942» cONM3UTCA € 3eMaen gBaxAbl: 13
anpens 2029 . 1, NO Pa3HbIM OLLeHKaM, B 2035-M
nav B 2036 1. TorAaa paccTosiHne MoxeT
COKPAaTUTbLCSA elle Ha 10—15 TbIC. KNJIOMETPOB. ITO
camasi cepbe3Has KOCMUYeCKOW yrpo3a 4/
NnaHeTbl 33 MOCaAeHMe 200 JieT.

Mpw BcTpeye 3eman ¢ «kAnopucom» BblgennTCA B
100 TbIC. pa3 bosibLue S3Heprum, Yem Npu Ag4epHOM
B3pbiBe B Xupocume. 1o 4aHHbIM y4eHbIX B C1yyae
naZeHns acteponaa B TbiCsive KUIOMETPOB OT
BocTtouHoro nobepexbsi CLUA Ha Hero obpywmntcs
BOJIHA BbICOTOM 17 METPOB.

Ho Hanbonbuiylo onacHOCTb NpeacTaBaseT coboit 370 Mozenb Nocne CTBUSA BO3SMOXHOIO
actepoug N 29075 AnameTpom 1,1 KM, KOTOpbin B 2880 CTo/NIKHOBeHUs «Anoduca» c 3emnen.
roZly MOXKeT CTO/IKHYTbCA € 3em/1en



HALUA NMEPEHACEJIEHHAA COJIHEYHAA
CUCTEMA

. Halua conHeyHasa cnctema - 3T0 O4YeHb OXMBJ/IEHHOE
MecTo. XoTs HanbosbLuee BHUMaHMe yjenseTcs
60abWKM NNaHeTaM, CyLecTByeT Tak)ke MHOXEeCTBO
KaMHeln, KOMeT 1 acTeponoB. Ha 3ToM pucyHke
MoKasaHbl NMOJI0XKeHMSA N3BECTHbIX 0ObeKTOB BHYTPeHHeW
CO/IHEYHOM CUCTEMbI Ha 20 UIOAS 2002 roAa. TOHKKe
CUHME IMHWUM NOKa3bIBalOT OpbUTLI M1aHeT. 3eneHble
TOUKM MOKa3bIBAKOT acTepou/ibl, 0PULMaNbHO U3BECTHbIE
KaK MaJble naaHeTbl. KpacHbIMM TOUYKaMM NokasaHbl
acTepouabl, koTopble npubamxkatoTcst K ConHLy Ha
paccTosiHWe, MeHbluee 1,3 aCTPOHOMUYeCKMX egnHuL, (AU
- pacctosiine ot ConHua o 3emMan), 1 Takum obpasom B
NPUHLMIE MOTYT (XOTS U C O4eHb MaJIoN BEPOATHOCTbIO)
CTO/IKHYTbCSA € 3emael. KomeTbl 0603HaueHbl TEMHbIMU
CMHMMM KBaZpaTaMu, @ TEMHO-CUHMWE TOYKM - 3TO
TPOSHLLbI - aCTePOUAbI, KOTOPbIE ABUXYTCS N0 opbute
Bnepeau nav nosagm lonutepa. OtmeTnm, 4To 6obluas
4acTb aCTEPOU/0B BO BHYTPEHHEN COTHEYHOU cucTeMe
HaxoaunTca mexay opbutammn Mapca u [OnuTepa, B

C [IaBHOM nosce actepounos. NonoxeHns o6bekToB Ha
3TOM PUCYHKE U3MEHSAIOTCA KaXAbIV JeHb, MpuyemM 4yem




ACTEPOWObl BOKPYI' HAC

. KaxAbi AeHb Ha 3eM/10 MAAAt0T BYNbIKHUKN U3

KOCMOCa. BO/bLIME KAMHU, ECTECTBEHHO, MagaloT pexe _*~ | o't = = = &= =, "= &%, ' £
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6encbonbHbIN MAY U MeHbLUe, NpoeTas Yepes
aTMocdepy, CNapsTCs B HEM COBEPLUEHHO. YTO
KacaeTcst 601bWMX 06NOMKOB CKas, 40 100 M B
AVaMeTpe, TO OHU NPeACTaBAAIOT A5 HAC
3HaYMTEIbHYIO YIrPO3y, CoOyAapsaach ¢ 3emien
NMPUMEPHO pa3 B 1000 JIeT. B cayyae nonagaHus B
OKeaH 06beKT Takoro pasmMepa MOXET BbI3BaTb
MPUINBHYIO BOJIHY, KOTOPAs OKaXeTcs
PaspyLwMTENbHON Ha 60/IbLIMX PACCTOSHUSIX.
CTONIKHOBEHME C MacCMBHbLIM acTeponaom bosiee 1 KM B
nonepeyHuke - ropasao bosee peskoe cobbiTue,
npoucxogsiiee pas B HECKO/IbKO MU/IJIMOHOB JIET,
OAHAKO NOCNeACTBUS €0 MOrYT BbiTb MOUCTUHE
kaTacTpoduyeckmu. MHorve acteponabl ocTaoTcs
He3aMeyveHHbIMU, MoKa He NpnbansaTca K 3eme.
OAMH 13 TakMX acTeponaoB Obln OTKPLIT B 1998 rogy
BO BPEMS U3YyYEHUS CHUMKA, NOJYYEHHOMO
Kocmuueckmm Teneckornom Xab6sa (ronybon pocuepk
Ha cHMMKe).. CToKHOBEHME C HONBbLUIMM aCTEPOMAOM
He OYeHb CN/IbHO N3MeHW0 Bbl opbuTy 3emaun. Mpu
3TOM, OZHAKO, BO3HUK/0 Bbl TaKOE KOJIMYECTBO NblN,
YTO 3EMHOW KANMAT U3MeHW/ICS Bbl. DTO NOBAEKAO bbl
3a coboM NoBceMeCcTHOe NCYe3HOBEHME TaKoro Y1Caa




A ECTb J1IK NMPOTUBOALOMUE?

*  BO/IbWMHCTBO yY€eHbIX XOTb M HEOXOTHO, HO
FOBOPWT O TOM, YTO B C/IyYae, eC/iM Korga-Hubyab K
3emne bygeT npubAMXKATLCS 40CTATOYHO KPYMHbIN
06bekT, TO BpAA /1M IOAMN CMOTYT n3bexaTb CBOen
yyacTu. BonblIMHCTBO Taknx 06bEeKTOB, BO-
nepBbIX, O4eHb NPOYHbI M MPOCTO B30OPBaTh MX, @
BO-BTOPbIX JIETAT OHU C TAKOW CKOPOCTbIO, YTO
A,aXKe NonacTb B HUX, HANPUMep SAEPHbIM
3apsA0M, 3TO BCE PABHO YTO 3aMpbIrHyTh B
NAYLWWIN Ha NOIHOM XOAY MOoe3A,.

*=  Ha cerogHaWHWM feHb CYLLECTBYET ABa OCHOBHbIX
cnocoba 6opbbbl € NpuLIenbLaMU U3 KOCMOCaA:
paccTpen obbekTa sAepHbIMU 3apagamu UAn
N3MEHEHME ero TPAeKTOPUN ABUXKEHUS.

=  [lnanpumepa. B uiosie 2007 roga ycnewHo
3aBepLUeH aMepUKaHCKMI IKCMePUMEHT No
N3YYeHUIO CTPOEHMSA N coCcTaBa KomeTbl "Temna-1".
30HA-6Yp, BbIMYLEHHbIN MeXMNAaHEeTHbIM
annapaTomMm, Ha CKOPOCTU B 37 TbIC. KM/4 Bpe3asca B
HebecHoe Teno. MNpor3oLWwno 3TO NPUMEPHO B 134
MJIH KM OT 3emau. VI3 kpaTepa gnaMeTpom 150 M
npou3sowen BbiIbpoc BeLecTBa f4pa KOMeTbI.




HOBbIE TEOPUUN MNMPOUCXOXAOEHUA YEJIOBEKA
HA 3EMJ'IE

YenoBek NOABUACA MOC/E BCMNbILLKMK
CBerHOBOVI 3Be3/bl

B3pbliB CBEPXHOBOW 3BE3/bl NPUMEPHO 2,8
MUWU/IZINOHA /1IeT Ha3a/, U3SMEHWU/ KIMMAT Ha
3em/ie 1, BO3MOXHO, CTa/ O4HOM U3 NMPUYUNH
NOsIBIEHUA COBPEMEHHOTO YesioBeka. K
TaKOMY CME/IOMY BbIBOAY NpULLIA FPYNna
aBCTPA/IMNCKUX U FePMAHCKMX CNeLMasncToB
Ha OCHOBE AJIUTE/IbHOMO U3yYeHUsn

A PEBHENLINX OTNIOXKEHUM HA JHE BOCTOYHOM
4acTm TUXOro okeaHa, KoTopble B
HEeNPUKOCHOBEHHOCTWN COXPaHAIOT B cebe
"oTneyaTkun" JONCTOPUYECKMX SMOX.

AT

KomeTa npnoTkpblia TanHy

CornacHo rmnoTese, BO3MOXHO, MMEHHO
KOMeTbl CHabAMAN Haly naaHeTy "cbipbem”
A9 BOSHUKHOBEHWUS OpraHNYeCcKoM XMU3HMU.
Kpome Toro, BO3HWKA0 NpeAnoaoXeHne, 4To
BELLeCTBO, M3 KOTOPbIX COCTOAT 3TU
"XBocCTaTble" KOCMMYeCKNe Tena, OYeHb
noxoxe Ha rybky 1 He UMeeT TBepAOro sApa.
Cpeau BelecTBa, KoTopoe 6b1210 BbIbpoLLIeHO B
KocMoc ¢ noBepxHocTu Tempel-1, 66110 04eHb
MHOIO OpraHNYeCcKmnx MONEKY.




CIIEAYET NOMHUTb, 4YTO YENOBEK MO CYTHU

CBOEWU
BCEIOQA Bbll1 U OCTAETCA ONTUMUCTOM
. : > i

i
bnarogapum
3a BHUMaHue




