Yacts 111
HNCTOPUS YPAHTUUN

Marepuans! 3170l yacTu noarotoBieHsl OTpsgom JInuHocTel 10KaNIbHOM BCEIEHHOM, ASHCTBYIOIINX
1o pacnopsixkenuto 'aBpuunna n3 Crnacorpaza.

Yacrs 111
HcTtopus Ypantun
Tekcr 57
IIpoucxoxnenue YpaHTum

701 MpeocTasnss oTpsiBkH u3 apxuBoB Mepycema s 3ammceil 00 YpaHTHH, KaCAlOUIHECs ee
NPOUCXOX/IEHUST W pPaHHEH HCTOPHM, MBI, B COOTBETCTBMM C YKa3aHHMsMH, JaeM BpeMs B
COBPEMEHHOM JIETOCYHCIIEHHH — 0 KaJICHAApIO, TAe T0Jl COCTOUT U3 365,25 MHS U NmpeaycMOTPEHbI
BUCOKOCHBIE Tro/ibl. Kak mpaBuiio, Mbl He OyJIeM IBITaThCs 1aBaTh TOUYHBIE IATHI, XOTS B 3aIUCAX OHU
U UMEIOTCS. MBI 6YI[CM HCIIOJIb30BaTh OJIMDKaMIINe HEJIbIC 4YHuClia, YTO IO3BOJUT HAWITYyYIIHUM
00pa3oM onmcaTh HCTOPHUUECKUE (PAKTHI.

57:02 I'oBopsi, 4TO COOBITME MPOM3OIUIO MWIJIMOH WIM JBa MHWUIMOHA JIeT Has3ad, Mbl OyJem
YKa3bIBaTh €r0 JIaTy OT NEPBBIX ACCATWIECTUHN ABaanaToro Beka mnocie Poxnecra Xpucrosa. Takum
00pa3oM, OMHCHIBasi 3TH JaBHHE COOBITHS, MbI OYJEM OKPYIJIATH BPEMs JIO THICSY, MIIJIMOHOB H
MUJUTHAPJIOB JIET.

1. TymanHOCTH AHAPOHOBEP
STL YpaHTHS TPOUCXOJUT OT BaIler0 COJHIA, a Ballle COJHIE — OJHO W3 MHOT00Opa3HBIX
MOPOXKJCHUH TYMaHHOCTH AHJIPOHOBEpP, KOIJA-TO SIBJISBIICHCS YacThbi0 (DU3MUECKOW SHEPTUH U
MaTepuaIbHOTO BEIIECTBA JIOKAITBHOW BceneHHON Hebamon. Cama ke dTa BenwKas TYMaHHOCTh
oOpa3oBajiacb OYeHb M OYEHb JIABHO B peE3yJlbTaTe CHJIOBOIO 3apsiia MpOCTPaHCTBA B
cBepxBcesieHHOH OpBOHTOH.

Ty Hayaiy 3Toro noBectBoBaHUs [lepsuunbie Mactepa-Opranuzaropsl Cunbl Pas yxe maBHO
HOJHOCTBbIO KOHTPOJIMPOBAJIM INPOCTPAHCTBEHHbIE KOCMUYECKHE SHEpPIrUu, MO3Ke 00pa3oBaBIIME
TYMaHHOCTb AHJPOHOBED.

T3 987 000 000 000 ner Ha3aJl CIOABWKHUK OPraHU3aTopa CUJIbl U HCTIOJIHSIOIIMUN B TO Bpems
o0s3anHOCTH MHcHekTopa Homep 811 307 OpBOHTOHCKOIO BBIITyCKAa IMPOCIENOBAI M3 YBEPCH U
coobumn [pesaum JlHe# o Hammuu#M O6IaronpusITHBIX KOCMHUYECKUX YCIIOBHI ISl Hadaa mpoiecca
MaTepHaau3alid B OIPEIAECIEHHOM CEKTOpE CYLIECTBOBABIIET0 TOrJa BOCTOYHOIO CErMEHTa
OpBoHTOHA.
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14900 000 000 000 ner Ha3aJ B apxuBax YBEPCHl MOSBUIACH 3amuch, uTo CoBer PaBHOBecus

YBepchl gan paspenieHre MpaBUTEbCTBY CBEPXBCEIIEHHOW HANPaBUTh B PETHOH, PAHEE YKA3aHHBIN
uHcniektopom Homep 811 307, opranmsartopa CWJIbl €O IITATOM TMOMOIIHUKOB. PyKoBOaCTBO
OpBOHTOHA TIOPYYIIIO TTEPBOOTKPHIBATEINIO ATOW MOTCHIIMAIIBHON BCEIEHHOU JIEMCTBOBATh COTJIACHO
pacniopspkennio  lpeBHux JlHed, maroniemMy mOpaBO Ha OpPraHM3alMi0 HOBOIO MaTEpPHAIBHOIO
TBOPEHHU.

713 3amHch 06 5TOM paspelIeHn YKa3bIBACT Ha TO, 4TO OPTaHM3aTOP CHIIBI H €ro IITAT YIKe OTOBUTH
u3 YBepchl B JOIATHMH MyTh K TOMY BOCTOYHOMY CEKTOPY HPOCTPAHCTBA, € UM BIOCIEICTBUU
OPEACTOSNI0 MHOTO M YINOPHO TPYAUThCS, 4TOOB B OpBOHTOHE BO3HUKJIO HOBOE (U3UUECKOE
TBOpPEHHE.

T8 875 000 000 000 ner Hasax B JOMKHOE BpeMsi ObUla MHUIIMMPOBAHA OIPOMHAsI TYMaHHOCTh
Anpaponosep HOMep 876 926. [Ins vHMOMALMM BHUXPSI SHEPrUH, MEPEPOCIIEMY BIIOCIEICTBUH B
OTPOMHBIM IMKJIOH NPOCTPAHCTBA, HEJOCTABAJIO JIMIIb HMMITYJbCa, KOTOPBIA [ajo HPUCYTCTBHE
opraHu3aTopa CHiIbl ¥ ero mrara. MHUIMupoBaB 3TO BpallleHWe TyMaHHOCTH, KUBbIE OPraHU3aTOPbI
CHJIBI TIPOCTO YAAJIWINCH B HANIPABICHNUH, NEPIICHIUKYISIPHOM IJIOCKOCTH BPAILCHUS TUCKA, U C TeX
HOp NPOTPECCUPYIOIIYI0 U YHOPSJIOYEHHYIO SBOJIOLUIO 3TOH HOBOM (DU3MYECKOH CHUCTEMBI
o0ecrneunBaroT CBOMCTBA CAMO SHEPTUH.

717 TIpuMepHO ¢ 3TOr0 %e BpeMEHH MOBECTBOBAHHE MPHCTYMACT K ONMUCAHHMIO AeHCTBUI IMYHOCTEIT
CBEPXBCEJICHHON. B IeHCTBUTENILHOCTH UCTOPHS, 10 CYLIECTBY, U HAUMHAETCS KaK pa3 B TOT NEPUOJ
— IPUMEPHO B TO caMoe BpeMsi, koraa Paiickue opraHM3aTopbl CHIIBI TOTOBSTCS K YXOAY, IIOATOTOBHB
NPOCTPAHCTBEHHO-YHEPTETUIECKHE YCIOBHSA Uil PaOOThl yIpaBUTENeH MOIM U (PU3UUECKUX
KOHTPOJIEPOB CBEpXBCeNEeHHOH OPBOHTOH.

2. TyMaHHOCTH B NEPBUYHOI CTAIUN

ST21 Bee cnocoGHbIe IBOJIIOIIMOHUPOBATh MaTepuajbHble TBOPEHUS TMOPOXKACHBI IIAPOBHIHBIMH
ra3o00pa3HbBIMH TYMaHHOCTSIMH, M BCE TakWe TMEepBUYHBbIC TYMAaHHOCTH Ha paHHEH CTaJuu CBOEro
ra3o000pa3HOr0 COCTOSHUS SIBISIIOTCSL KOJbIeBbIMU. (CTapesi, OHM OOBIYHO TpUHUMAT (Gopmy
crupany, a Korga ux (QyHKIUsS 1Mo (pOPMUPOBAHUIO COJIHI[ BBITIOJHEHA, OHU YacTO 3aKaHYUBAIOT
CyIIECTBOBAaHUE B BUJIE CKOTUICHHUN 3BE3]] WM OTPOMHBIX COJHII, OKPYKEHHBIX PAa3IUIHBIM YHCIOM
TUTAHET, CIYTHUKOB W MEHBIIUX MAaTEPHAIBHBIX O0pa30BaHWil, BO MHOTOM CXOXXHX C Balleh
MaJICHbKOM COJIHEYHOM CHUCTEMOM.

3722 800 000 000 000 net Haszax TBOpeHHE AHAPOHOBEpa OBLIO XOPOIIO YCTAHOBJIEHO KaK OJHA U3
BEJIMKOJICTIHBIX IIEPBUYHBIX TyMaHHocTed OpBoHTOHa. Ho Korja acTpoHOMBI Ouin3ieKaliux
BCEJICHHBIX HAOMIONANIM 3TO KOCMHMYECKOE SBJIEHHE, HHUYTO HE MPHUBIEKAJIO HMX BHUMAaHMA.
BbinosniHeHHble B NpUIEraroliuX TBOPEHHMSIX W3MEPEHUs IpaBUTALUM MOKa3bIBAIM JIMIIb, YTO B
paiioHe AHIpOHOBEpa IIPOUCXOIMWIA MaTepUaIn3alus B IPOCTPAHCTBE — HE O0JIee TOro.

3723700 000 000 000 net Hasax cucteMa AHapoHOBEpa Havaia MPUOOPETaTh TUTAHTCKHE pa3MeEpHI,
U JIOTIOJTHHUTENbHBIE (U3NUECKUE KOHTPOJEpPhl OBUTH HANpAaBICHBI HA JEBATH OKPYXKAIOINX €e
MaTepHaJIbHbIX TBOPEHHH, YTOOBI OKa3aTh MOJIEPKKY M B3aUMOJIEHCTBOBATH C LIEHTPAMHU MOLIH
3TOW HOBOW OBICTPO pa3BHBAIOIICHCA MaTepHaIbHOW cucTeMbl. B TO oTnaneHHoe BpeMs Bce
BEILIECTBO, M3 KOTOPOro 0Opa3ylTCs MOCIEAYIOIIUE TBOPEHMs, COAEP:KaioCh B Ipeferax 3TOro
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TUTAHTCKOTO KOCMHUYECKOTO KOJIbI[A, KOTOPOE MPOJOJIKATIO HENPEPBIBHO BPAIATHCSA, U TOCTUTHYB
MaKCUMaJIbHOTO JIMaMeTpa, BPaIlaioch Bce OBICTpee U OBICTpee, YIUIOTHSSACH M COKPAIIasiCh 10 Mepe
BpalLCHUsI.

724 600 000 000 000 net Hazapx AHJPOHOBEp JOCTUT THKAa MOOWIM3AIMUA DHEPTHH; TYMaHHOCTh
oOpeiia CBOI0 MaKCHUMaJibHYI0 Maccy. B To BpeMmsi oHa Oblla TMTaHTCKUM IIapOOOpPa3HBIM T'a30BBIM
oOmakoMm, 1Mo (opMe HAMOMUHAIOMIMM TPUILTIOCHYTHIH cdeponn. TakoB ObIT paHHUN TNEPHOX
¢opmupoBanus aAupHEepeHIUPOBAHHON Macchl M INEpEeMEHHOM ckopocTH BpaiueHus. Cunia
HOPUTSDKEHUS. U IpYrHe BO3AEHCTBHSI BOT-BOT JOJIKHBI ObUIM HayaTh NMpeoOpa3oBaHUE KOCMUYECKHX
ra3oB B (JOPMHUPOBAHHYIO MaTEPHIO.

3. TymMaHHOCTHh BO BTOPUYHOI CTaqul

3731 Temeph OrpoMHas TYMAHHOCTB TIOCTENIEHHO HAYANA NIPHHMMATH (POPMY CIIMPAIM M CTATA SCHO
BUJIHA aCTPOHOMAM Jake OTJAJICHHBIX BCEJICHHBIX. TakoBa eCTeCTBEHHas MCTOPUs OOJBLIMHCTBA
TYMaHHOCTEH: 70 TOTO, KaK OHM HaYMHAIOT BHIOPACKIBATH COJIHIIA U OOPA30BBIBATH BCEJICHHBIC, STH
KOCMHYECKHE TyMaHHOCTH BO BTOPUYHOHN CTAaauM Pa3BUTHS OOBIYHO BUIHBI KaK CHUPATIE8UOHbLE
0bpazosanusi.

57:3.2 o o o

Ha6moz[a>1 3a MeTaMOp(l)O3OI/I TYMAaHHOCTU AH,I[pOHOBep, HCCJICAOBATECIIN 3BE€3/] TOU JaBHCU OPbI
H3 COCCAHUX BCCJIICHHBIX BUJCIHN TO K€, YTO U ACTPOHOMBI ABAAATOIO BCKa, Ha6moz[a;1 B TCJICCKOIIbI
COBPECMCHHBIC CITUPAJICBUAHBIC TYMaHHOCTHU 6JII/I3J'IC)K8.H_ICFO BHCIUIHETO ITPOCTPAHCTBA.

3733 TIpumepHo B TO Bpems, KOrga ObLTa JOCTHTHYTA MAaKCHMAjbHAS Macca, TPABHUTAIHOHHOE
BO3/IEHCTBHE TIa3000pa3HOT0O COAEPKUMOI0 Hayajno ocjaabeBaTh, 3a 3THUM IOCIEAO0Bala CTaIHs
BbIOpOCa ra3oB, Ira3oBble MOTOKM HMCTEKAIWd B BHJIE JBYX TMTAHTCKUX W OTYETIMBBIX PYKaBOB,
00pa30BaBIIMXCSl HAa MPOTUBONOJOKHBIX CTOPOHAX MAaTePUHCKOHM Macchl. breicTpoe BpamieHue
OTPOMHOI0 ILIEHTPAIBHOIO sApa BCKOpPE MPUAANO 3TUM JABYM HCXOJAIIMM IIOTOKaM Ta3oB
cnupasieBuHy0 (popmy. OxnaxaeHue U Mocieayrolas KOHISHCALUs OTAEIbHBIX YYacTKOB 3THX
BBICTYNAIOLIMX PYKAaBOB B KOHIIE KOHIIOB NPUAAIM UM OTYETNIMBYIO (popMy. DT Oosiee IUIOTHBIE
y4acTKM ObUIM OOIIMPHBIMM CHCTEMaMH U IOJACUCTEMaMu (U3MYECKOW MaTepuu, KOTOpbIe
BpalllajJich B KOCMOCE BHYTPHU I'a3000pa3HOT0 O0JIaka TYMaHHOCTH, YIAEPKMBAEMbIE BHYTPH CHJION
MPUTSHKEHUS] MATEPUHCKOTO KOJIeca.

734 Ho TymMaHHOCTh HaYala CKHMATHCS, W yBEITHUEHHE CKOPOCTH €€ BPAIICHHS BCE OOJIBIIC
ocnalisio CWiIbl MPUTSDKEHHUS; BCKOPE BHEIIHWE Ta3000pa3Hble O0JIaCTH CTaldd B OyKBaJIbHOM
CMBICJIE BBIPBIBATHCS U3 CPephbl BO3ACUCTBUS SIIpa TyMaHHOCTH, BBIXO/IS B IPOCTPAHCTBO HAa OPOUTHI
HeNpaBWJIbHON (hOpMBbI, BHOBb BO3BpALIasACh B pailoHbI s/pa, 4YTOObI 3aBEPILINTE CBOM KPYyroBOPOT, U
tak gaiee. OgHako 3TO0 ObUIO JMIIL BPEMEHHOW CTaauei pa3BUTUS TymMaHHOCTH. Bce Bpems
YBEJIMYMBAIOLIAACA CKOPOCTh BpallleHHs JIOJKHAa Obula BCKOpPE BBIOPOCUTH B KOCMOC Ha
HE3aBUCHMbIE OPOUTHI OTPOMHBIE COJIHIIA.

733 310 1 CIYy4WJIOCh B AHJPOHOBEpPE MHOTO BEKOB Ha3ajl. DHEPreTUYECKOE KOJIECO MPOIOIIKAIO
pactu, oKa He JOCTHUTIIO MaKCHUMAaJhbHOTO PACIIMPEHUs, a 3aTeM, KOTJa HaCTyIuiIa CTaus CKaTHs,
OHO CTajio BpallaTthcsi Bce ObIcTpee W ObIcTpee, MOKa HaKOHEI He ObUIa JOCTUTHYTa KPUTHYECKas
HEHTPOOEKHAS CHJIAa M HE HAYAJICS BEJIMKHHA pactal.
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338 500 000 000 000 ner Haz3aJ POIMJIOCHh TEPBOE CONHIIE AHIPOHOBEpA. IJTa OCIEHMUTEIbHAS

BCIIBIILIKA BBIPBAJIACh M3 OOBATUH MATEPUHCKOrO MPUTSDKEHUS M YHECHIach B MPOCTPAHCTBO K
CaMOCTOSITENIFHON JKU3HU TBOpPEHHS B KocMoce. Ee opOura Oblna ompeneneHa B MOMEHT €€ OTpPhIBa.
Takue roHBIE coOMHIA OBICTPO CTAHOBATCS C(HEPUUSCKUMH W HAYMHAIOT CBOIO JONTYI0 H
HACBIIIEHHYIO COOBITUAMH KM3Hb B KOCMOCE Kak 3Be3Zbl. 32 HCKIIOUYEHUEM KOHEYHBIX sJep
TYMaHHOCTEH, TakuM O00pa3oM pOAWIOCH OTPOMHOE OONBIIMHCTBO conHI OpBOHTOHA. IJTH
OTOPBABIIMECA COJHIA MPOXOISAT Pa3ivyHbIe NEPHUOABI SBOIIOLHMH U IMOCIEIYIOMIEr0 BCEICHCKOIO
CITy’KEHHUSL.

137400 000 000 000 net nasan B TYMaHHOCTH AHJPOHOBEp Hayajcs Mepuoj HOBOro 3axmaTa. B
pe3yabpTaTe MOCTETIEHHOTO POCTa U JAbHEHIIETO YINIOTHEHUS MaTEPUHCKOTO siApa ObUTH 3aXBaYeHbI
MHOTHE MeHbIIMEe W Onum3nexamme conHna. OdYeHb CKOpPO HACTyNHJIa 3aKIIOUMTENIbHAsl CTaHs
CKaTusl TYMaHHOCTH — TIE€PHOJI, BCErJa MpPEIIIECCTBYIONIMNA OKOHYATEIHHOMY OO0OCOOJICHHIO ATHX
TUTaHTCKUX KOCMHUYECKUX CTYCTKOB SHEPTUH U MAaTEPUU.

57:3.8 [Iponuto He Gojee MUILTMOHA JIET TMOCHE TOM Smoxu, korja Muxawn u3 Hebasnona, Paiickuii
Cer-TBOpem, BBIOpall 3Ty pPacHaJarONIyIOCs TYMaHHOCTh B Kaue€CTBE MeCTa CTPOUTEIHCTBA
BceneHHOU. [loutn cpa3y ObIJIO HAYATO CO3/laHUE APXUTEKTYPHBIX MUpoB Cracorpaja u cta rpyImn
TJIaHET, COCTABISIIOIIMX  ILEHTpbl co3Be3fauil. Ha  coTBopeHHME 3THX CKOIUIEHHH CIEeNHaTIbHO
COTBOPEHHBIX MHPOB MOTPEOOBANOCH OKOJIO MHJUTMOHA JieT. lleHTpaibHble MIaHeThl JIOKAJIbHON
CHCTEMBI CO3]aBaJIUCh B TEUEHHUE MEPUO0/IA, HAYABIIETOCS B TO BPEMSI 1 OKOHYUBIIETOCS MOYTH TATh
MWIIJIMAPJIOB JIET Ha3al.

3739 300 000 000 000 ner Haza GBUTH HATEKHO YCTaHOBJIEHbI OPOUTHI CONHI AHIPOHOBEPA, U 3Ta
TYMaHHOCTb IpeObIBajla B IEPEXOJHOM COCTOSIHUM OTHOCUTEIbHON (pu3Mueckoi CTaOMIBHOCTH.
[Ipumepro B 310 Bpems B Cnacorpaa npuobsut mrar Muxanna u npasurenn OpBOHTOHA Ha YBepce
npu3HAIK (U3NIECKOE CYIIECTBOBAaHHE JIOKAIBHOM BeeneHHon HebamoH.

37319200 000 000 000 ner Hazan LEHTpaAIbHOE CKOIUJIEHUE BellecTBa AHIPOHOBEpA, WIM Macca €ro
A1pa, MPONOJIKAIO CKUMAThCS W YIUIOTHATHCS, YTO COIPOBOXKAAJIOCH BBIIEIEHHUEM OIPOMHOIO
KonuuecTBa Terula. OTHOCUTENBHOE MPOCTPAHCTBO MOSABMIIOCH JA)KE€ B PETMOHAX, NPUIETarolUX K
[EHTPATFHOMY KOJIECY MAaTE€pPHHCKOTO COJHIA. BHemHue o07acTh CTAaHOBWIHMCH CTAaOWIbHEE H
Jy4llle OpPraHU30BAHHBIMH, & OTJEJbHBIE IIAHETHI, BPALIAIOIINECS BOKPYT HOBOPOXKJIEHHBIX COJIHIL,
YK€ OCTBUIM HACTOJIbKO, 4TO ObUIM TOTOBBI K HMMIUIaHTauuu >xu3HU. Crapeimme oburaeMmble
wiaHeTsl HebGaioHa BOCXOIAT K 3TOMY HEPUOY.

ST B 510 BpeMsl TOJIFOTOBRJICHHBI MEXaHW3M BceJieHHoW HeOaqoH BrepBble HAYMHAET
(YyHKLIMOHMPOBATh, U Ha ¥YBepce TBOpeHHne Muxaunia 3aHOCUTCS B CHMCKH Kak oOUTaeMas BCeJIeHHas
C IIPOTPECCUBHBIM BOCXO0KIEHUEM CMEPTHBIX.

13127100 000 000 000 ner masax Gbuta JIOCTUTHYTa MaKCHUMajbHas CTENEHb YIUIOTHEHUS
TYMaHHOCTH M OBUIO TOJYYEHO NPEIENIbHOE TEIUIOBOE HANpsyKEHHE. JTa KPUTHUYECKas CTaius
MPOTUBOCTOSTHUSI MEX]y CHUJIaMH NMPUTSDKEHUS. M HAarpeBaHUsI MHOTA JJIMTCS BEKaMy, HO PaHO WIH
MO3THO HAarpeBaHue MOOeKIaeT MPUTSHKEHHE W HAdyMHAETCS HEOObrdaifHO S((EKTHBINH TMepHOa
BbIOpOCaA COJHIL. DTO O3HAYaeT 3aBEpLICHUE BTOPUYHOM CTAAUN B )KU3HU KOCMUYECKON TYMaHHOCTH.

4. TpeTn4yHasi U YeTBePUYHAS CTATUH
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STl TyMaHHOCTH B MEPBUYHOM CTaauu mapooOpa3Ha, BO BTOPUUHOM — CIMpaJIeBUHA; TPETHYHAS
CTaJNs 3HAMEHYETCS NEePBbIM BBIOPOCOM COJIHI, @ YETBEPUYHAS — BTOPHIM M HOCIEAHUM IUKIOM
BbIOpOCA COJHIL, B 3TO BPEMs MAaTEPUHCKOE SAPO MpeBpaliaercs JIMOO B MIAPOBUAHOE CKOIUICHHUE,
a100 B OJMHOYHOE COJIHIIE, (PYHKLIMOHUPYIOLIEE KaK HEHTP KOHEUHON COJTHEYHOM CUCTEMBI.

ST42 75 000 000 000 net Ha3aJ TYMaHHOCTh AHAPOHOBEP MOCTUIJIA BBICIICH TOYKH CTaauu
00pa3oBaHMsl COHL. DTO ObLI MUK IEPBOro MEPHOAA BHIOpOCA COJHIL. BOIBIIMHCTBO U3 ITUX COJIHIL
C TeX HOp camMM 00pa3oBajii OOLIMPHBIE CHCTEMbI, COCTOSAIIME M3 IUIAHET, CIIyTHUKOB, TEMHBIX
CT'YCTKOB MaTe€pHU, KOMET, METEOPOB 1 00JaKOB KOCMUYECKOH MbUIH.

743 50 000 000 000 ner wasaj 3aKOHUHICS MEPBBIM 3Tall BHIOpOCA COJIHL; OBICTPO 3aBeplIaiach
TpeTHYHAsl CTaausl CYLIECTBOBAHMS TYMaHHOCTH, 3a BpeMsl KOTOpOH oHa ngana Havyaino 876 926
COJIHEYHBIM CHCTEMaM.

74425 000 000 000 ner wmasan HaCTyNWJI NEPUOJ 3aBEPUICHUS TPETUYHONW CTaAuM KU3HH
TYMaHHOCTH, KOTOpasi BbI3Basia (pOPMUpOBaHHE M OTHOCUTEIBHYIO CTAOMIM3AIMI0 OOIIMPHBIX
3BE3/IHBIX CUCTEM, 00pa30BaHHBIX U3 POIUTENbCKON TyMaHHOCTH. Ho mpouecc gusnyeckoro cxarus
U YBEJIMYEHUS TEI1000pa30BaHus IPOAOIIKAIICS B LIEHTPAIbHOM Macce OCTaTKa TYMaHHOCTH.

74310 000 000 000 ner Hasan Hadanack YeTBEpUYHas CTaaus LUKIa AHJIpoHOBepa. TemmepaTypa
MAacCHI Si/Ipa TOCTUTIIA MAKCHMAJIBHOW BETTMUMHBI, M BEIIECTBO MPUOIIIKAIOCH K KPUTUIECKOM TOUKe
cokatus. VcxomHOoe MaTepuHCKOE SIpO MyJIbCHPOBAIO TIOA JEeHCTBHEM KOMOWHHPOBAHHOTO
JABJICHMSI, BBI3BAHHOIO HAINPSDKEHHMEM 3a CUeT KOHACHCALUMU IM0J JEHCTBUEM COOCTBEHHOIO
BHYTPEHHET0 HarpeBaHUs M HANpsDKEHUS U BCE BO3pACTAOIIEi IpaBUTALMOHHO-IPUIMBHON CHUIIBI
pOS  OKpYXKAroIMX OCBOOOKICHHBIX COJIHEUHBIX CHUCTeM. HaspeBaim B3pBIBBI sipa, KOTOPHIE
JOJDKHBI OBLTM 3HAaMEHOBATh BTOPOW IMKJII BBHIOpOCA COJIHI] TYMAaHHOCTBIO. UETBEPTHUHBIA LIHKII
CYLIECTBOBAHUS TYMaHHOCTH I'OTOB ObLT HAYaThCA.

37468 000 000 000 net nazay HayanoCh 3aBeplIamlnee U3Bep:KeHue HeoObuaiiHOM cuiibl. Bo Bpems
TaKOr0 KOCMHUYECKOI'0 MOTPSICEHUS TOJILKO CaMble BHEIIHUE CUCTEMbI OCTatoTcs B OezomacHoctu. 1
9TO OBLJIO HAaYaJIOM KOHIA TyMaHHOCTH. llocmemHuii BBHIOPOC CONHII MPOAOIDKAJICS TIOYTH JBA
MUJLTHAP/A JIET.

7477000 000 000 ner nasax MPOM30IIIeNl OKOHYATEIbHBIN pacnaa AHAPOHOBEpa. ITO ObUT IEPUOJ
poXxeHusT HanOoJee KPYIMHBIX KOHEYHBIX COJIHI] — BPEMsSI HAWOOJNBIINX JIOKAJIbHBIX (DU3MIECKHX
MOTPSICCHUI.

486000 000 000 ner Hasax 3aKOHYHICS OKOHYATEIBHBI pacmajg ¥ poauiIoCh Ballle COJHIIE,
IATHJECAT IIECTOE OT KOHIIA BO BTOPOW COJIHEYHOM cemMbe AHApPOHOBEpa. DTOT 3aBepIUAOLIUi
B3pBIB s1JIpa TyMaHHOCTU nopoamwi 136 702 conHua, OOJIBIIMHCTBO U3 KOTOPBIX CTaJIM OJAWHOYHBIMU
HeOecHBIMU CBeTWIaMu. Bcero TymanHocTs AHApoHOBep mana Hadamo 1 013 628 comnmam u
cotHeuHbIM cucteMaM. CoJtHIIe Barew comHedHou cucteMbl 0bputo 1 013 572 mo cuery.

57:4.9 o
Benukoi TYMAHHOCTHU AHI[pOHOBCp OoJbIlIe HE CyHI€CTBYCT, HO OHa >XUBCET BO MHOXKCCTBC

COJIHII U HUX INIAHCTAPHBIX CCEMbAX, MNOPOXKACHHBIX 3TUM MATCPUHCKUM KOCMHYCCKHUM 00JIaKOM.
Ocrartok Aapa 3TOM BEJIMKOJICITHOM TYMaHHOCTH BCE€ €1IE€ CUACT KPpaCHOBATbIM CBETOM U IIPOAOIKACT
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JaBaThb YMEPEHHOE KOJMYECTBO CBETAa W TEIJIa OCTaTKaM CBOEH IUIAHETAPHOM CEMBH M3 CTa
HIECTUAECITH IIATH MUPOB, KOTOPBIE B HACTOSIIEE BPEMsI BPAIlAatOTCSl BOKPYT 3TOW MpaMaTepH ABYX
MOTYYHMX ITOKOJEHUHN [IapCTBEHHBIX CBETHII.

5. IIpoucxo:xkaene MoOHMATHH — COJTHEYHOH CHUCTEMbI Y PAHTHH

T34 5000 000 000 net HazaJ Ballle COJIHIIE ObUIO OTHOCUTEIIPHO M30JUPOBAHHBIM SIPKUM CBETUIIOM,
KOTOpOe coOpano BOKpYr ceOsi OOJbIIyI0 4YacTh Bpallalolieicsi B OJvkaiiieM MpOCTpaHCTBE
MaTEpHUU — OCTATKOB HEJIABHETO KaTaKIM3Ma, COMPOBOK/IABIIETO €ro COOCTBEHHOE POXKICHNUE.

57:5.2 CerojiHsi BaIlle COJHIIC OTHOCHUTEIBHO CTaOWIIBHO, HO €ro I[HMKJI 00pa3oBaHUs MATCH
JUTUTEIPHOCTHIO B OJUHHAIIATE C TIOJOBUHOMN JIET CBUIETEIIHCTBYET O TOM, YTO B FOHOCTH OHO OBLIO
MEPEMEHHON 3Be310M. B Hauane KW3HM Ballero COJIHIA MPOAOKAIOIICECS CXKAaTUE U
COTIPOBOXKAIOIIEE €TO TTOCTETICHHOE YBEINYCHUE TEMIIePaTyphl BEI3EIBAIIO MOIIHBIE CIBUTH HA €0
MOBEPXHOCTH. DTHM TMTaHTCKUM JBMXKCHUSM MaTepuu TpeOOBaOCh TP C TOJIOBUHOM JIHS, YTOOBI
3aBEPIIATH ITUKII U3MEHEHHS IPKOCTH. JTO MEPEMEHHOE COCTOSHUE, 9Ta MePUOANIECKas MyIbCaIHs
Y CIIeJIaJT Ballle COJHIIE CUIBHO MOJBEPKEHHBIM HEKOTOPHIM BHEITHUM BO3JCHCTBUAM, KOTOPHIE HE
3aMe TN TIPOSIBUTHCSL.

753 TakuM GbIIO COCTOSHHE JOKANBHONO MPOCTPAHCTBA, CTABIICE HMCTOUHHKOM YHHKAIBHOTO
HOPOUCXOXKAEHUsT Monmamuu; TakoBO HMMs IUIAHETApHOW CEMbM BAIIEro COJHIA, COJHEYHOM
CHUCTEMBI, K KOTOPOM NPUHAAJIEKHUT Baml MUpP. MeHee OIHOro MNpOLEHTA IUIAHETAPHBIX CHCTEM
OpBOHTOHA MTPOU30LIIO TAKUM K€ 00Pa30M.

731 4 500 000 000 ner mazax 9TOMY OJIMHOYHOMY COJHI[y Hadajla MpHOIMKATHCS TpOMajHas
cuctema AnHrona. LleHTpom 3TOl OrpomMHON cucTeMbl OblIO Te4HOE THraHTCKOoe oOpa3oBaHHE,
IUIOTHOE, 00J1a/1aBIIee MOIIHBIM 3apsiIOM U HEUMOBEPHOM CHUJION NPUTSKEHUS.

S35 Korna AHrona mojonmia Gimke K COJIHILY, TIPH ITYJIbCAIIMH COJTHIIA B MOMEHTHI MaKCUMAJIbHOTO
pacimMpeHus B MPOCTPAHCTBO BHIOPACHIBAIKMCH MMOTOKHA ra3000pa3HOrO BEIIECTBA, KaK TMIAHTCKUE
coJiHeuHble s3bIKM. CHayvaja 3TH TOpsIIUe s3bIKK ra3a onajajd oOpaTHO Ha COJHIIE, HO TI0 Mepe
NPHOIMKEHUST AHTOHBI MPUTSDKCHHWE TUTAHTCKOTO TOCTS CTAHOBHWJIOCH HACTOJBKO CHIIBHBIM, YTO
BpEMEHAMHU B OTPEJICIICHHBIX TOYKAX SI3bIKU T'a3a Pa3pbIBaINCh; NX OCHOBAHUS OIaJiajl oOpaTHO Ha
COJTHIIE, B TO BpeMsl KaK BHEIITHUE YaCTH OTPHIBAIMCH U 00PA30BHIBAIIN HE3aBUCUMBIC MAaTEPHATILHBIC
TeJa — COJIHCUHBIE METCOPHTHI, KOTOPBhIC HEMEIJICHHO HAYMHAIM BPANIaThCs BOKPYT COJIHIIA T10
COOCTBEHHBIM DITUITHYECKAM OPOUTAM.

73000 Mepe NMPUOIMKEHUS CUCTEMbl AHTOHA COJIHEYHbIE BHIOPOCHI CTAHOBWJIMCH BCE CHIIbHEE U
CUJIbHEE; OT COJIHL[A OTpPbIBAJIOCH Bce Ooublie M OOjblle MaTepuu, 4TOObl CTaThb HE3aBUCHUMbBIMU
TeJaMM, BpPALIAIOUIMMUCSI B OKpPY)KAIOIIEM IIPOCTPAHCTBE. OJTa CUTyalus pa3BUBAIACh OKOJIO
ISATUCOT ThICAY JIET, TIOKa AHIOHA HE IMOJOLUIA K COJHIy OCOOEHHO OJIM3KO; M TOI/a COJHIE, C
KOTOPBIM TPOUCXOJWIO OJHO W3 NEPUOJUYECKMX BHYTPEHHHX KOHBYJBCHH, IOJABEPIIIOCH
YACTUYHOMY DAa3pyLICHHIO; C IPOTHBOIIOJIOKHBIX CTOPOH M OJHOBPEMEHHO OBUIO HM3BEPTHYTO
OrPOMHOE KOJIMYECTBO MaTepuu. B CTOpOHY AHIOHBI BBITSIHYJICS TMTAHTCKUH CTOJO COJHEYHBIX
ra30B, 3aMETHO 3a0CTPEHHBIM HAa KOHLAX M OTYETIMBO BBIIYKIBIN IIOCEPEANHE, KOTOPBIA HaBcerna
BBIIIIEJT N3-TI0J] HEMOCPEICTBEHHOTIO IPABUTAIIMOHHOI'O KOHTPOJIS COJHIA.
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57:5.7 o o
OTOT OTPOMHBIM CTOJIO COJHEYHBIX Ta30B, TaKUM O0pa3oM OTACIMBIIMICS OT COJHIIA,

BIIOCJICACTBUU TIPEBPATWICS B JBEHANIATh IUIAHET COJTHEYHOW CHUCTEMBI. (OTO3BAaBIIUIICS 3XOM
BBIOPOC Ta30B C MPOTHBOIIOJIOKHON CTOPOHBI COJTHIIA, COTPOBOXKIABIIHI BEIOPOC 3TOTO TUTAHTCKOTO
MPApOAUTENST COTHEYHOU CUCTEMBI, B TATIbHEHIIIEM CKOHAEHCUPOBAJICA B METEOPHl U KOCMHUYECKYIO
MBI COTHEYHOM CHCTEMBI, XOTSI MHOTO, OYeHb MHOTO 3TOH MaTepH ObLIO MO3Ke BHOBb 3aXBayeHO
MPUTSHKEHUEM COJTHIIA, KOT/Ia CHCTeMa AHTOHA OTOIIA B JaTBHUN KOCMOC.

738 Xors Aurone yAAJIOCh OTTOPTHYTh BEILECTBO, CTaBLIEE MPAPOAMUTENIEM IIJIAHET COJHEYHOU
CHUCTEMBI, U1 OTPOMHYI0O Maccy MaTepHuH, KOTOpas ceddac BpallaeTcsi BOKPYT COJIHIIA B BHUIE
acTepOUIOB U METEOpOB, OHA HHYEro He YyHecaa C CcoOOM M3 HTOHW COJIHEYHOH MAaTepuu.
By naromnias cucrema He MOAOINIA JOCTATOYHO OJM3KO IS TOTO, YTOOBI ICHCTBUTEIIBHO MTOXUTHUTH
KaKyr-1100 4acTh COJIHEYHOT'O BEIIECTBA, HO OHA MPOILIA JIOCTATOYHO OJM3KO JUIS TOTO, YTOOBI
OTTSHYTh B PAa3JeisIONIee UX MPOCTPAHCTBO BCE BEIIECTBO, M3 KOTOPOTO B HACTOSIIEE BpEMs
COCTOMT COJIHEYHAsI CHCTEMA.

759 TIarh BHYTPEHHHX M ITh BHEIIHHX IUIAHET BCKOPE C(OPMHUPOBATHCH B MHHHATIOPE W3
OCTBIBAIOLINX M KOHJIEHCHUPYIOUIUXCS sJI€p HAa MEHEe MACCHUBHBIX M 3a0CTPEHHBIX OKOHEYHOCTSIX
T'MI'AaHTCKOM I'paBUTALMOHHON BBIMYKJIOCTH, KOTOPYI0 AHIOHE YJajlloCh OTAEIUTh OT COJIHIA, B TO
BpeMmsa kak CatypH u lOmutep Obuin chopmupoBaHbl K3 00Jie€ MAaCCHUBHBIX M BBITYKJIBIX
LHEeHTpadbHbIX 4YacTell. MomHas cuna npurskenus FOnurepa nm CaTypHa BCKOpe 3axBaTHia
OONBILIYI0 4YaCTh BEILIECTBA, MOXHUIIEHHOIO Y AHIOHBI, O Y€M CBHJIETEILCTBYET PETPOrpagHOe
JBUKCHHE HEKOTOPBIX MX CIIyTHUKOB.

7510 B Onurepe u CarypHe, NOSBUBIIMXCS K3 CaMOW CEpALEBUHBI OrPOMHOIO cTON0A
CBEPXHAIpeThIX COJHEYHBIX Ia30B, COAEPKAJIOCH TaK MHOIO BBICOKO HAarpeToro COJIHEYHOI'O
BELIECTBA, YTO OHU CHSUTU SPKHUM CBETOM U M3JIydajl OTPOMHOE KOJIMYECTBO TEILIa; ACHCTBUTEIHHO
c(OpMHPOBABIINCH KaK HE3aBUCHUMbBIE KOCMHYECKHE Tela, OHM HEHAJO0Jr0 CTadl BTOPHYHBIMHU
coJHIaMu. /IBe 3Tu KpyIHeHIe B COJTHEUYHOM CUCTEME IUIAHETHI 110 CEH IEHb OCTAJIUCh B OCHOBHOM
B ra3000pa3HOM COCTOSIHUM M /10 CHX IOp HE JIOCTATOYHO OCTBIIM JUISl MOJIHOW KOHAEHCALMU WU
3aTBEPIACHUS.

731 Cocrosipe U3 CKMMATONMMXCS TA30B SUPA APYTHX JAECATH IUIAHET BCKOPE JOCTHIIIH CTaHH
3aTBEpJICHHS U ITOITOMY Ha4Yalld IPUTITUBATH K ceOe Bce Ooublie u 00Jble METEOPUTHON MaTepu,
Bpalnaroueics: B OJau3iexaneM KOCMUYECKOM IpocTpaHcTBe. Takum 00pa3oM, MUPBI COJIHEYHON
CUCTEMBI UMEIOT JBOMHOE IIPOUCXOXKIEHUE: AIpa COCTOAT U3 CKOHIEHCUPOBABLIETOCs Ia3a, MO3kKe
JIOTIOJIHEHHOTO OTPOMHBIM KOJIMYECTBOM 3aXBay€HHBIX MeTeopoB. OHHM MPOJOJIKAIOT 3aXBaTHIBAThH
METEOPHI U IO CEH JIeHb, HO B TOPA3/10 MEHBIINX KOJIUYECTBAX.

37512 IlnaneTs! He BpallaroTCsa BOKPYT COJIHIA B SKBaTOpHaHLHOﬁ IIJIOCKOCTHU CBOCT'O MATCPHUHCKOTO
CBCTHJIA, KaK ObLIO 6BI, ecli ObI OH OBLIH OTOpPBAHbI BCJICACTBUC COJIHCYHOI'O BpALICHUA. CKopee,
OHU TICPpEeMCHIAIOTCA B INNIOCKOCTH COJIHCHYHOIO BBI6pOCEl, BBI3BAHHOI'O COJIMDKEHUEM C AHFOHOfI,
KOTOpasd HaxoJuj1acCh IoJ 3HAYUTCIIbHBIM YIJIOM K INIOCKOCTH COJTHEYHOI'O SKBATOpA.

7313 10 BpeMs Kak AHroHa ObUIa HE B COCTOSIHUHM 3aXBaTHTh KaKyIO-TO YacThb COJHEYHOH MacChl,
Ballle COJHIE J00aBUJIO K CBOeH mpeoOpasyrolleiicsl MIaHeTapHOW CeMbEe HEKOTOPOE KOJIUYECTBO
npeidyromero B KOCMOCEe BemiecTBa  Omykparomed cuctembl. braromaps — CHIBHOMY
TPaBUTAIIMOHHOMY TOJIO AHIOHBI, €€ COOCTBEHHAs IUIAHETapHAas CEMbs JBHTAlach IO OpOHTaMm,
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JIOCTaTOYHO YAAJEHHBIM OT TEMHOIO THraHTa; BCKOpE IOclie BBIOpOCAa Macchl, CTaBLIEH
NpapoANTEIIEM COTHEYHOH CHCTEMbI M MOKa AHTOHA €lle HaXOAWIACh MOOIU30CTH OT COJNHIA, TPH
OoJbIIME TIAHETHl CUCTEMBI AHTOHA MPOUUTH TaK OJM3KO OT MACCHBHOTO TMPAPOAUTEIISI COIHEYHOM
CHCTEMBI, YTO €r0 CWIbl TNPUTSKECHHSA, IONOJHEHHONW CHWIIOM MPUTSHKEHUS COJHIA, OKa3alloCh
JOCTAaTOYHO JJIsl TOrO, YTOOBI NPEOJI0JETh TPAaBUTALMOHHOE MPUTSKEHHWE AHIOHBI M HaBCerJa
OTTOPTHYTh OT HEOECHOIO CTPAHHUKA 3TU TPU CITyTHUKA.

7514 Bee MOJIy4Y€HHOE OT COJIHIIA BEIIECTBO COJIHEYHOW CHUCTEMBI M3HAYAJIbHO MMEJIO OJIMHAKOBOE
HamnpaBlieHuEe OpOMTAIHLHOTO BpAIICHHS, U €CIM Obl He BTOPKEHHE TPEX WHOPOJHBIX KOCMHUYECKUX
TeJ, BCE BEIIECTBO COJHEYHOW CHCTEMBI COXPaHWIO Obl €IUHOE HampaBlIeHWE OpPOUTAIBLHOTO
nemwkeHns. CroydWyioch K€ TaK, YTO BIHSHHE TPeX CIOyTHUKOB AHTOHBI MPUBHECIO B
(hOpMUPYIOIIYIOCS COJTHEYHYIO CUCTEMY HOBBIC, UMEIOIIHE MPOTHBOIOJIOKHOE HAMPABICHHUE CHJIHI,
pPE3yIABTATOM KOTOPBIX CTAJNO TOSBICHUE pPempocpaono20 OsudiceHus. PerporpagHoe NBUKEHUE B
0001 aCTPOHOMHUYECKOIN CUCTEME BCETa CIIYIailHO U BCET/a SBISCTCA PE3YIhTATOM CTOJIKHOBECHHUS
Yy>KEPOJHbIX KOCMHYECKMX Tel. Takue CTOJKHOBEHHS HE BCErJla MPUBOIAT K PETPOrPaTHOMY
JIBUKCHHIO, HO JTF000E PETPOrpaiHO JBIKYILEECS TEJIO MOSIBISIETCS TOJIBKO B CHCTEME, COJICpIKaIeH
MacChl, IMEIOIINE PA3THIHOE TIPOUCXOXKICHNUE.

6. CTagusi coJIHEYHOH CUCTEMBI — 3pa 00pa30BaHUs VIAHET

761 TTocie poskaeHHS COTHEUHOI CHCTEMBI TOC/IEAOBAT MEPHOJ yYMEHBIIAIOMErOCs COTHEYHOTO
BbIOpoca. Ha mpoTspkeHun emie mSITHCOT ThICAY JIET, XOTSI M MEHee aKTMBHO, COJHIE MPOJ0JIKAIO0
M3BEPraTh B OKPY’KAIOIIEe MPOCTPAHCTBO BCE YMEHBINAOIIEECS KONMMUYeCTBO Matepuu. Ho B Te
JaBHHE BpPEMEHAa HEYCTOMYMBBIX OpOWT, KOTJAa OKpY)Kalole HeOECHble Tena OJMKe BCEro
HOJXOAWJIN K COJIHILYy, COJIHEYHBIH pOJIUTENh CMOI 3aHOBO YJOBUTH OOJIBIIYI0 YacTb 3TOTO
METEOPHOTO BEIIECTBA.

702 Bmkaitume K COJHIly IUIaHEThl OBLIM TNEPBBIMH, YbE BpALICHUE 3aMEIIHIOCh Osiarogaps
OPWIMBHOMY TpeHHI0. [lo100HbBIE TI'paBUTALMOHHBIE BIMSHUS TaKXKe IOMOTAIOT CTAOWIN3ALUU
IUIAHETApHBIX OPOUT M BBICTYNAIOT B KAYeCTBE TOPMO3a OCEBOI'O BpAIIEHUS IJIAHET, 3aCTaBIIssd
IUTAHETY BPAILAThCs BCE MEIUIEHHEE, II0Ka BpPALCHHE BOKPYI CBOEH OCH HE IPEKpPaTUTCs, TaK 4YTO
OTHO TIONyIIApHe TUIAHETHl CTaHET BCErJa IOBEPHYTHIM K COJHIYy HIM 0ojee KpPYIMHOMY
KOCMHMYECKOMY TENy; IMPUMEPOM 3TOTO SIBISIIOTCA IIAaHETHl MepKypwil M JyHa, KOTOpas BCErna
MTOBEPHYTA K YPaHTHH OOHOW M TOH K€ CTOPOHOM.

3763 Kora MprIMBHBIE TPEHNUS TYHBI M 3¢MIIH YPAaBHSIOTCS, 3eMIIs OyeT BCer/a oBepHyTa K JIyHe
ONHMM M TEM € NOJyIIApWeM, W NPOJOJDKUTEIBHOCTh IHS W MECSNA CpPaBHIETCS — CTaHET
OJIMHAKOBBIMU JUIMHOW OKOJIO copoka cemu nHeil. Korpma Takas ycToHumBOCTH OpOMT Oyner
JOCTUTHYTA, IPUJIMBHBIC TPEHUSI HAYHYT JE€HCTBOBATh NPOTHUBOIMOJIOKHBIM 00pa3oM, He OTOpachIBast
Oosblile JIyHy OT 3€MJIM, a MNOCTENIEHHO NPUTArMBas CIYTHUK K IUIaHeTe. A 3aTeM, B OT/JaJ€HHOM
OyayiieMm, Korja jyHa NpUOJIM3UTCS K 3eMJle NPUMEPHO Ha OJMHHAIIATH THICSY MWJIb, JIEHCTBHUE
TPaBUTAIMU 3€MJIM BBI3OBET pa3pbiB JYHBI, H 3TOT NPWIMBHO-TPABUTAIMOHHBIA B3PHIB pa3apoOUT
JyHY Ha MEJIKHE 9aCTH, KOTOPBIE MOTYT C(pOPMHUPOBATHCS BOKPYT IUIAHETHI KaK KOJbIA BEIECTBA,
HaroMHHarome Koipia CarypHa, Wi MOTYT OBITh TIOCTETIEHHO IPUTSHYTHI K 36MJIe KaK METEOPBI.

704 Eci HeGecHbIe Telta CXOHBI 10 PasMepy M MIIOTHOCTH, TO MOTYT MPOHUCXOINTE CTOIKHOBEHHSL.
Ho ecnu nBa HeOecHBIX Tena CXOAHOM INIOTHOCTH OTHOCUTENIHO HEPABHBI 110 BEJIMYMHE U MEHbIIIEE
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TEJIO TIOCTETIEHHO MPHUOIImKaeTcs K O0bIIeMy, TO, KOTAa paanyc ero OpOUTHl COCTaBUT MEHEE IBYX
C IOJIOBMHOM pajuyca OOJIBIIETO Tela, MPOU30UIET pa3pblB MEHbLIETO Tea. CTOIKHOBEHUS MEXKIY
THTaHTaMH KOCMOCA TI0-HACTOAUIEMY PEIKH, HO TOJ00HBIE TPaBUTAMOHHO-TPWINBHBIC B3PBIBBI
MEHBIINUX TeJl JOCTATOYHO OOBIYHBI.

3703 [Tanaromme 3837151 OSBISIOTCS TPYITIAMHA TTOTOMY, UTO OHH SBISIOTCS (PparMeHTaMu KPYITHBIX
MaTepuagbHBIX TeJ, KOTOphle OBUIM pPa3opBaHbl TNPWIMBHOW TIpaBHTAIMEl, BBI3BAaHHOMN
Onuznexamum, eme Oojiee KpymHbIM KocMuueckuM TenoM. Konbna CarypHa — ¢parMeHTh
pasopBaHHOro cmnytHuka. OxHa u3 ayH lOmnuTtepa B HacTosiiee BpeMsl ONAcHO MPHUOIMKAeTcs K
KPUTHYECKON 30HE MPUIMBHOIO pa3pblBa U B TEUYEHUE HECKOJIBKMX MHWUIMOHOB JIeT OyaeT aubo
3axBayeHa IUTAHETOH, JMOO pa3opBaHa NPWIMBHOW TrpaBurTanmei. [laras IiaHeTa COTHEYHOMH
CHCTEMBI JaBHBIM-JaBHO JBUTATACh 110 HEYCTONUMBOW OpOWTE, MEPUOJMUECKU BCE ONMKE M OJMKe
noaxons kK FOmmrepy, moka He BOIIIA B KPUTUYECKYIO 30HY T'PaBUTAIMOHHO-TIPHIMBHOTO Pa3pbIBa,
rze Obu1a OBICTPO (parMEHTHPOBaHA M B HACTOSIIEE BPEMsI CTalla CKOIUICHUEM aCTePOHIOB.

3768 4000 000 000 ner Hazan npousonuto oopazoBanue cucreM fOmnurtepa u CaTtypHa — OHU CcTainu
MOYTH TAKUMH K€, KAaKUMH Mbl 3Ha€M HX CErOJHS, 3@ MCKIIOUEHHWEM HX JIyH, MPOJOJIKABIIMX
YBEJIMYMBATLCSl B pa3Mepe B TEUYEHUE HECKOJIbKO MWUIMApAOB JeT. B nelcTBUTENBbHOCTH, BCe
IUIAHETbl M CIIyTHUKHM COJHEYHOM CHUCTEMbI €Ile NPOJODKAIOT pacTH Ojarozapst TOMY, 4TO
IPOJIOJIKAIOT 3aXBATHIBATH METEOPUTHI.

7673500 000 000 ner wasax CKOHJICHCUPOBAHHBIE fJpa JECITH IPYIHMX IUIAHET BIIOJIHE
c(OpMHPOBATIHCH, a S/Ipa OONBIIMHCTBA JIYH JOCTHIJIH EJIOCTHOCTH, XOTS HEKOTOPHIE U3 MEHBIINX
CIIyTHHKOB BIOCJEICTBHH OOBETUHHINCH, YTOOBI 00pa30BaTh CETOAHANIHKE OOJBIINE JIyHBI. DTy
3M0XY MOKHO pacCMaTpUBaTh Kak 3py IUNIAHETHOM COOPKH.

768 3000 000 000 ner Ha3aJ] COJTHEeYHas cucTemMa (yHKIIMOHUPOBaja MOYTH TaK e, KaK U CEeTOJTHS.
Ee uneHbl mpojoikaiu yBEIMUMBATHCA B pasMepax, B TO BpeMs Kak KOCMHYECKHE METEOpbI
MPOOIKATN C YYJOBUIIHON CKOPOCTHIO MaJIaTh HA TUTAHETHI U UX CITyTHUKH.

57:6. "
° [IpumepHO B 3TO K€ BpeMs BAlla COJHEYHAs CHCTEMa Oblia 3aHeceHa B (DM3MUCCKHil peecTp
Hebanona u et Ob110 IpHCBOEHO UMSI MOHMATHSL.

37610 2 500 000 000 ner Hasax TIAHETHI OYECHH CYIIECTBEHHO YBEIMYWINCH B pa3Mepe. YpaHTHsA
O6bula Xxopowmo c(opMupoBaHHON cdepoil, ubsd Macca COCTaBsUIa OKOJO OJHON JecaToil ee
HBIHEILITHEW Macchl, M OHA MPOA0JDKajia ObICTPO PacTH 3a CYET METEOPUTHOT'O BELIECTBA.

761 Beg ota GypHas aKTHBHOCTH SIBIISIETCS €CTECTBEHHON CTaIieil CO3AaHus IBOTIOMHOHUPYIOIIEro
MHpa, HOJOOHOrO YpaHTHM, M TpeACTaBiIseT cOoO00H acCTPOHOMHYECKYIO MpEIIOAUI0, KOTOpas
HOJrOTaBIMBAET CLEHY A Hauyana (U3MYecKOM 3BONIOLMU TaKUX MHUPOB B NPOCTPAHCTBE U UX
HOJHOM NMPOUCIIECTBUN KU3HU BO BPEMEHHU.

7. Jpa MeTeOpHUTOB — 310XAa BYJIKAHOB.
I[lepBoHauasbHas MJIAHeTapHAA aTMOchepa

771 Ha mpOTSIKEHHH STHX HAYaibHBIX BPEMEH O0JACTH MPOCTPAHCTBA CONHEYHON CHCTEMBI
M300MJI0BAJIM MEJIKUMH TE€JIaMH, SBJISBIIMMUCS NPOAYKTaMH pa3pyLIeHHUs U KOHACHCALUHU, U U3-3a
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OTCYTCTBHUS 3AIIUTHON aTrMocdepsl, TOAe MPOUCXOAUT HMX CTOpaHHe, TaKhe KOCMHUYECKHE Tela
Bpe3ajJHiCh MPSIMO B IOBEPXHOCTh YpaHTUHU. braromaps TakuM HENpPEpBIBHBIM BO3JEHCTBUSAM
MOBEPXHOCTh IUIAHETHI OCTaBaJlach 0OJiee MM MEHEE Tropsideil, a 3TO, BKyNE C BO3PaCTAIOIIUM
JIeCTBUEM TPaBUTALUH, YBEINIHBAIOMIEHCS BMECTE CO Cepoid, MpoOyKaano K IeHCTBHIO T€ CHIIbI,
KOTOPbIE IIOCTENEHHO MPHUBOAMIM K TOMY, 4TO Oojiee TsKelble METaJlUlbl, TaKHe KakK >Kelle3o,
OTTECHSUJIMCH BCE OJMKe U OJIMKe K UEHTPY IJIaHETHI.

7722000 000 000 ner Hasaj 3eMils CTala 3HAYMTEIBHO GONbBIIE nynbl. [Inaneta Bcermga Obuia
OoJblIIe CBOETO CIyTHUKA, HO Pa3sHULA B pa3Mepe He Oblia CTOJIb CYIIECTBEHHOM /10 TOM MOpsl, MoKa
3eMJIs HE 3aXBaTuila OTPOMHBbIE KOCMUYECKHUE Tena. B To Bpems pazmep YpaHTHUU COCTaBiIsUI OKOJIO
OJIHOM MATOM €€ TEMEpelIHero pa3Mepa W €€ BEIMYMHA MO3BOJIA YAEPKUBATh MEPBOHAYAIBHYIO
aTMocdepy, KOTopas Hadaia O0Opa3oBBIBATHCS B PE3yNbTaTe BHYTPEHHUX HANPSDKEHUH MEXITy
pa3orpeToi BHYTPEHHEHN YacThIO TUIAHETHI U €€ OCTHIBAIOIIEH KOPOM.

5713 C atux BPEMCH HAYMHACTCA BbIPpAKCHHASA BYJIKAHHYCCKAsA AKTHBHOCTD. BHYTpeHHI/Iﬁ Harpes
3E€MJIM TIPOAOJDKAJl YBCIUMYMBATBCA 3a CUYCT BCC boiee u Ooiee FJIy6OKOFO IMPOHUKHOBECHUA
PAIUOAKTHUBHBIX HUJIU TSXKCIIBIX 3JIEMECHTOB, IIPUHECCHHBIX U3 KOCMOCAa METCOPUTAMU. I/I3yquHe OTHUX
PaaAuOaKTHUBHBIX 3JIEMCHTOB IIOKA3bIBACT, UYTO BO3PACT INOBCPXHOCTHU YPaHTI/II/I cocTaBisieT Oojee
Mummapaa JieT. PanueBbie yachl SBISIIOTCSA IJI Bac HaunboJee AOCTOBCPHBIM CUCTYHUKOM JIJIA
IIPOBCACHUA Hay‘lHOfI OLICHKH BO3pacCTa IJIAHCThI, HO BCC HO,Z[O6HBIC OICHKH 3aHMKCHBI, TaK KaK BCC
OTKPBITBIC U1 BAICTO U3YUCHHUA PAAUOAKTHUBHLIC MAaTCpUaJIbl IOJYYCHEI C 3eMHOM IMOBCPXHOCTHU U,
CJICO0BATECIIBbHO, XapaKTCPU3YIOT OTHOCUTCIIbHO HEIABHEC 06peTCHI/IC YPaHTHCﬁ OTHUX DJICMCHTOB.

7741500 000 000 ner wazan pa3Mep 3eMIIM COCTAaBISI ABE TPETH TENEPEIIHEr0, B TO BPEMS Kak
Macca JIyHbl IPUOIMKaNach K CeroHsAIHeNH. bricTpoe yBenndeHne pazMepa 3eMJIH 10 CPAaBHEHHIO C
JYHOW TIO3BOJIMJIO €W HadaTh MEJICHHO 3aXBaThiBaTh Ty HEMHOTYIO atMocdepy, KOTOpOWH
M3HAYAIBHO 00J1a/1a11 €€ CITyTHUK.

3773 Tenepp BynkaHUYecKas aKTUBHOCTb JIOCTHIaeT IHUKAa. Besd 3eMild — BOMCTHHY IOJIBIXAOLIEE
IIEKJIO, €€ MIOBEPXHOCTh HAIIOMUHAET IIPEXKHEE PACIUIABIEHHOE COCTOSIHAE, KOI'/Ia TSYKENbIE METaJLIIbI
€llle HE OIyCTHJIUCh K LIEHTPY. Dmo — 3noxa ¢yikanog. TeM He MEeHee Kopa, COCTOAIAasl B OCHOBHOM
U3 CpPaBHUTEIBHO JIETKOTO TPAHHUTA, MOCTENEeHHO ¢opmupyercsa. loroBurcs tuiatdopma IS
TUTAHETHI, KOTOPasi CMOXKET KOTAa-HUOYAb MOAIEPKUBATD KU3Hb.

778 MennenHo pasBHBAETCS MepBOHAYANBHAS aTMOC(Epa IIAHETH, B KOTOPOH COICPIKUTCS Tereph
HEKOTOPOE KOJIMYECTBO BOJSHBIX ITAPOB, YyTapHOTO ra3a, YIIIEKUCIIOTO Ta3a U XJIOPUCTOTO BOJIOPOIA,
HO MaJi0 WJIM COBCEM HET CBOOOIHOTO a30Ta WM CBOOOIHOTO KUCIOpona. ATMOoc(hepa MHpa STOXH
BYJIKAHOB TpeJCTaBiIsieT coOoll cTpaHHyl cmech. [lo mepe (opMHPOBaHMS BO3AYIIHOTO CIIOA,
NOMHMMO TIEPEUYHCICHHBIX T'a30B, OHAa HACHIIIEHA MHOTOYHMCICHHBIMHM BYJIKAaHUYECKHMMHU Ta3aMd U
NPOJYKTAMU CTOPAHUSl CHJIBHBIX METEOPUTHBIX JIOKJAEH, IOCTOSHHO OOpYNIMBAIOIIUXCS Ha
HOBEPXHOCTh TUIaHeThl. CIIEJICTBHEM 3TOTO CrOpaHMs METEOPOB SIBJISIETCS TO, YTO aTMOC(EpHBIN
KHACJIOPO/ HAaXOOUTCSA HAa TpaHH TOYTH TOJTHOTO HCTOIICHHUS, a CKOPOCTh OOMOapAMpOBKH
METEOPUTAMH BCE €IIIe OUYeHb BHICOKA.

57:1.7 o
BCKOpC aTMOC(l)Cpa craja 0ojiee CTaOMIBLHOM M OCTHLIA A0 YpOBHA, JOCTATOYHOIO, yTOOBI HA
PACKAJICHHYIO CKAJIMCTYIO MMOBEPXHOCTH IJIAHCTHI HAYaJIW BBINIAAATh OCaAKU B BUAC HOXKIS. TreICSTUn
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JEeT YPaHTHH ObLIa OKyTaHa OOAHHUM OT'POMHBIM M IOCTOSAHHBIM IIOKPOBOM IIapa. W B TeueHme 3THX
BCKOB COJIHIIC HUKOI'Ia HE OCBCIIAJIO ITOBEPXHOCTH 3E€MIJIN.

778 Muoro arMocdepHOro yriepoaa ObUTO CB3aHO (OPMHUPOBAHHEM KapOOHATOB PAa3THUHBIX
METaJUIOB, KOTOPBIMU M300MJI0BAJIM MTOBEPXHOCTHBIE CIIOM IUIaHEThI. 1103ke orpoMHOE KOJIMYECTBO
9THX YTJIEPOIHBIX Ta30B OBLIO MOTJIOMIEHO PAaHHEH W OOMIIBHOM PaCTUTEIHHOMN KU3HBIO.

779 Jlake B Gonee MO3IHHE NIEPUOABl HENpPEKpallalolluecs JIAaBOM3BEPKEHUS U IaJCHHE
METEOPUTOB IMPOJOJDKAIM IOYTH IIOJHOCTBIO IOIJIOMATh KHUCIOpPOX M3 Bo3ayxa. Jlaxe paHHue
OTJIOKEHUS BO3HUKIIETO BCKOpPE IMEPBOOBITHOIO OKEaHa HE COAEp)KaT LBETHbIX KaMHEH WM
CIIaHIEBBIX TMUH. M monroe Bpems mocie BOZHUKHOBEHHUSI OKeaHa B aTMOc(epe MpaKTUYeCKd He
COJIEPKAIOCh CBOOOHOTO KHCIOPOa; U ero He ObLIO B 3HAUMMBIX KOJIMYECTBAX 10 TeX TOp, MOKa
OH HE CTaJI M03/IHee BHIPAOaTHIBATHCSI MOPCKUMHU BOJIOPOCIISIMH M IPYTHMHU (DOpMaMH paCTHTEITBHOM
JKU3HU.

7710 TTepponavanbhas aTMoc(epa IIAHETH B SIIOXY BYJIKAHOB [UIOXO 3aIIMIAET OT BO3ICHCTBHS
MTOTOKOB METEOPUTOB. MMIUIMOHBI M MWUIMOHBI METEOPUTOB MOTYT IPOHUKATH CKBO3b JTOT
BO3IYIIHBIA MOSIC M B BUAE TBEPABIX TEJl Bpe3aThCs B IUIAHETHYH Kopy. Ho co BpemeHeM
CTAaHOBUTCS BCE MEHBIIE M MEHBIIE METEOPUTOB, JOCTATOYHO OOJBIIUX, YTOOBI HPEOJ]OJIEThH
COIIPOTHBIIEHHE Bce 00JIee YCUIMBAIOLIETOCs TPEHUS B €J10€ 00O0rallleHHOM KUCI0pOIOM aTMOCheEpsI
6oJiee MO3JHUX JIOX.

8. Crabuau3anusi 3eMHOH KOPbI. JM0XAa 3eMJIeTPSICEHH .
MupoBoii 0keaH U NepBbIii KOHTUHEHT

ST8L 1000 000 000 net Ha3aJ — JaTa MOJJIMHHOI0 Hayajga uctopuu Ypantuu. [lnanera nocrturia
IPUMEPHO TEMEepPeIIHero pa3mepa. M mpuOImM3uTeNbHO B 3TO K€ BpeMsi OHa ObLIa 3aHECEHA B PEecTp
(usnueckoit )xu3nn HebanoHa u nomyuunna ceoe umst Ypanmusi.

37:8.2 ATMOC(l)Cpa " IIOCTOAHHBIC aTMOC(l)epHBIC oCaaKu CIIOCOOCTBOBAIH OXJIQXKJICHUIO 36MHOM KOPKI.
ByJ'IKaHI/I‘ICCKaH AKTUBHOCTDb PAHO YpAaBHOBCCHJIA JaBJICHUC BHYTPCHHETO Xapa U C)KAaTUC KOPHBI; U 110
MEPE TOro, Kak U3BEPIKCHUSA BYJIKAHOB 6I:ICTpO IIJIM Ha CIIaj, B 3IOXY OXJIAXACHUA U CT3.6I/IJII/133.LII/II/I
KOpPBI CTaJIl BOBHUKATh 3€EMIJICTPSACCHUS.

3783 Ycrunmas reonmormyeckas HUCTOpUST YPaHTUM HAauyMHAETCS C OXJIAXKJIEHHA 3€MHOU KODHI,
JIOCTATOYHOTO JIJIsi 00pa3oBaHUs mepBoro okeana. KoHaeHcAIMsl BOJSHBIX MApOB HA OCTHIBAIOIICH
3€MHOM TTOBEPXHOCTH, Pa3 HAYABIINCH, IIPOJIOJDKATIACH, IOKA HE 3aBEPIIIIIACH TTOYTH MOTHOCTHIO. K
KOHILy 3TOTO MepHojia OKeaH ObT MHUPOBBIM, MOKPBIBAs BCIO TUIAHETY CO CPeJHEH TTyOWHOM CBBIIIE
OJIHOM Muiu. B TO BpeMsi MpHUIUBBI CYIIECTBOBAIM MOYTH B TOM K€ BHJIE, KaK Mbl HAOIOJaeM UX
cedvac, HO ATOT MEPBOOBITHBIA OKeaH He ObLT COJEHBIM; MPAKTUUYECKH BECh MUD MOKPBIBaJIa TIPecHast
Bojia. B Te qHM Oonbias 4yacTh XJIOpa HAXOWIIACh C COSJMHEHHAX C Pa3IUYHBIMH METallJIaMH, HO U
B COEAMHEHUH C BOJIOPOIOM €T0 OBLIO TOCTATOYHO, YTOOBI PHUIATH STOM BOJIE JIETKYHO KAUCIOTHOCTD.

784 B nawame Toil manexoii 9pbl YPaHTHIO MOXKHO TIPEICTaBUTH ce0e KaK IOKPBITYIO BOIOH

wianety. [losxe Oosiee riybokne W TOdTOMY OoOJiee TycThle TMOTOKH JIaBbl M3BETJIUCH U3 HEAP
cerogHsmHero TuXoro okeaHa, W 3Ta 4YacTh IOKPBITOM BOJOW IOBEPXHOCTH 3HAYUTEIBHO
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yrayOunace. [lepBasi KOHTMHEHTaJIbHAS Macca CYIIM MOSBUIACH U3 MUPOBOTO OKeaHa KaK CII€ACTBHE
YPAaBHOBENIMBAHUS ITOCTENEHHO YTOJIIAIOIIENCS 36MHOM KOPBI.

3783950 000 000 net Ha3aJ[ YPaHTHUs MPEJICTABISET COOOM OMH OOJIBIION KOHTUHEHT CYIITU U OJIUH
BOJIHBIA MaccuB — Tuxwuii okeaH. ByskaHbl Bce ellie MUPOKO PACIIPOCTPAHEHBI, a 3eMJICTPSICCHUS U
YacThl, U CHIbHBL. METCOPUTHI MPOJIOJKAIOT OOMOApIMPOBATh 3€MIIIO, HO M YACTOTA WX IMOSBIICHHUS,
U pa3Mepbl UX YMEHBIAOTCI. ATMOC(epa OYUIAeTCsl, HO KOJIMYECTBO YIJICKUCIIOTO Ta3a OCTaeTCs
3HAYHUTEJIbHBIM. 3€MHast KOpa MOCTETICHHO CTA0OMIN3UPYETCS.

788 [TpumepHo B 5T0 BpeMs YpaHTHs OblIa HNPUINCAHA K IUIAHETHOH aJMHHHCTDALMH CHCTEMBI
Caranust uw 3aHeceHa B peecTp >xu3Hu Hopnatmazeka. 3aTeM Hayanoch aJMHUHHCTPATHBHOE
NpU3HAHUE 3TOW MAJCHBKON M HE3HAYHTENBHOU cephl, KOTOPOil OBLIO CYKAEHO CTAaTh IUIAHETOH,
rre Muxawn BIOCIEJICTBHM BO3bMET Ha ce0sl TUTAHWYECKHHA TPy NPUIIECTBUS BO IUIOTH M
WCHBITAET TOT OIBIT, KOTOPBIN C TE€X MOP cAenan Y paHTHIO JIOKATbHO U3BECTHOM Kak "Mup Kpecra'.

789900 000 000 ner masax ma VYpauturo npulbuia nepBas pasBebiBaTenbHas rpynmna Cartanuw,
nocnanHas u3 Mepycema aiisi ocMOTpa IJIaHEThI U COCTABJICHUS OTYETa O MPUTOJAHOCTH IUIAHETHI AJIs
JKCHEepUMEHTa ¢ (popMamM KHU3HH. ITa KOMUCCHUS COCTOsIa U3 24 uieHoB U BKItodana Hocureneit
Kuzuu, CeiHoB-JlanoHaHAeKOB, MenbxuceneKkoB, cepauMOB U MIPEJICTABUTENCH JAPYTUX UEPAPXHMA
HeOeCHOM JKU3HHU, UMEIOIINX OTHOILICHUE K NEPBbIM AHAM IUIAHETHOM OrpaHU3alliK U YIIPABICHHUS.
788 TToce 1OCKOHATBHOTO OCMOTpA IUIAHETHI 3TA KOMHCCHS BepHyTachk B Mepycem u Buambike
Cuctembl OBUT TPEACTABJICH IIOJIOKUTEIBHBIA OTYET, PEKOMEHIYIOIMHA BKIIOYNATH YPAHTHIO B
peecTp sl SKCIIEPUMEHTOB C (OopMaMH >KU3HH. B COOTBETCTBMM C JTHM Baml MHUDP OBLI
3apeructpupoBaH B Mepyceme kak necstuuHas mianera, 1 Hocurenu JKusHu ObuiM ONMOBEIIEHBI O
TOM, 4TO UM OyZeT JaHO pa3pelieHHue yCTAaHOBUTh HOBBIC MATEPHBI MEXaHWYECKOH, XUMHYECKOW U
ANIEKTPUYECKOW MOOMIM3allMi BO BpPEMsSI CBOETO TMOCIEAYIOIIET0 NpPUOBITHS C MaHIaTaMd Ha
TPAHCIUIAHTALUIO U UMIUIAHTALMIO )KU3HU.

789 B nomkHOM TMOpsAKE MOArOTOBKA K 3aCENEHMIO IUIAHETHI ObLTa 3aBepuicHa B Mepyceme
CMEIIaHHOM KoMHcCHell M3 JABEHAJUAaTH WIEHOB U O0J00peHa IUIaHETapHOM KOMHUCCHEH W3
CEMUECITH WIEHOB Ha DJEHTHHM. JTH IUIaHBI, IpejioxkeHHble coBeTHukamu Hocureneit XKuznw,
Obutn HakoHel mpuHATH B Crnacorpane. Benen 3a atum ¢ HeGamona Oputo mepenano cooOmmeHne o
TOM, 4TO YpaHTus ctaHeT mectoMm, rae Hocurenu JKu3Hu mpousBemyT CBOM LIECTHIECATHIM B
npezaenax CaTaHuM 3KCIEPUMEHT, LENIBI0 KOTOPOTO SIBJIIETCS] YCUIEHUE U yIydllleHue (GopM KHU3HU
tumna, npucymniero Catannu, B Hebanone.

57810 BCKOpe IOCJIC TOI0, Kak ypaHTI/IH BIICPBLIC ObL1a npeacTaBjcHa BO BCEJICHCKOM TPpaHCIIAIUA
JJIs1 BCETO HCGEII[OHa, el ObLI MPUCBOCH IMOJIHBIM BCEJICHCKUM CTaTyc. Bcenen 3a HuMm ona ObL1a
BKJIFOYCHA B 3aIlIMCU HCHTPAJIbHBIX IIAHCT OOJIBIIMX U MaJIbIX CCKTOPOB CBCpXBCGJ’IGHHOﬁ, n cuec a0
OKOHYAHUS ATOM SIOXHU YPaHTI/I}I ObliIa 3aHEeCceHa B peecTp HHaHCTapHOfI JKHM3HHU Ha YBCpCC.

7811 Beck 9TOT Mepro1 XapaKTepH30BANICs YACTHIMU M OYPHBIME mTopMamu. Momozas 3eMHas Kopa
HaxXOAMJIACh B COCTOSIHUM IIOCTOSIHHBIX MOJABMKEK. OXJIaKJeHHE IOBEPXHOCTH YEPEeNI0BajOCh C
TMTAaHTCKUMU J1aBou3BepKeHUsAMH. CerofHs Ha 3€MHOM IOBEPXHOCTH HMIAE HE COXPaHUIOCH
HUKAKAX OCTaTKOB 3TOW NEPBUYHON KOPBI IUIAHETHI. BCS OHa MHOXKECTBO pa3 MEPEMEIINBAIACH C
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H3BEPraromimMucs JaBaMu FJ'Iy6I/IHHOFO IMPOUCXOXKACHUA W MNPUMEIIABIIUMUCA BIIOCICACTBUA
OTJIOKCHHUAMHU IIEPBUIHOI'O MUPOBOT'O OKE€AaHa.

7312 Hurpe B MUpPE HEJIb3sl HAWTH Ha MOBEPXHOCTH OOJBIINX MOJU(DUIIMPOBAHHBIX OCTATKOB THX
JIPEBHHUX JIOOKEAHCKUX CKaJ, KpOME Kak Ha ceBepo-BocToke Kanampl BOImM3m 3anmuBa ['yn3oH. Ota
0o0ImMpHas TpaHUTHAS BO3BBIMIEHHOCTh COCTOUT U3 CKaJI, IPHHAIIEKAIINX JOOKCAHMIESCKOUN JI0XeE.
C Tex mop OTH CKaJdbHBIE IUIACTHI HATPEBAJINCh, M3THOANNCH, CKPYYHBAINCh, HA HHX
00pa30BBIBAIIUCH CKIIAJIKH, 1 OHU CHOBA U CHOBA MCHBITHIBAIN 3TH UCKAYKAIOUIUE ITPe00pa30BaHUsI.
7813 B redyenme OKeaHMUYECKHX  9MOX OTPOMHBIE IUIACTHI JIMIIEHHOTO OKaMEHEJIOCTel
CTpPaTU(UIMPOBAHHOTO BENIECTBA OBUIM OTJIOKCHBI Ha JpeBHeM JiHe okeaHa. (V3BeCTHSK MOXeT
(hopMHpOBaThCS B pe3ysibTaTe XUMHUCCKHMX OCQJKOB, HE BCE JIPEBHHE W3BECTHSIKH ObUIN
c(hOpMUPOBAHBI OTJIOKCHUSIMH MOPCKOH u3HM). HW B OAHOM W3 53THUX JPEBHHX CKAJIbHBIX
(hopManuii He OyAyT HaWMJIEHBI CBUCTEILCTBA HAJUUMS JKU3HHM, OHM HE COJCPXKAT OKaMEHEJBIX
OCTaHKOB, 32 MCKJIIOYEHUEM CIy4yaeB, KOTJa MO3AHEHIINE OTI0KEHHUS BOJHBIX BEKOB CMEIIAIUCH C
STUMHU 00Jiee APEBHUMU CJIOSIMHU, OTHOCSIMMHUCS K SITOXaM JI0 3aPOXKICHUS KU3HU.

7814 X ot paHHss 3eMHast Kopa OblIa OYEHb HECTAGHIBHOM, HO TPOIECC 0OPAa3OBAHHS TOP CIIe He
Hauvasica. dopmMupyromascs IUlaHeTa CKUMasach I10J JaBJIeHWEM TIpaBuUTanuu. ['opbl He ecTb
pe3yibTaT pa3ioMOB OXJIAXIAIOUIEHCsS KOpbl CKUMaroIeicst cepbl; OHM HOSBISAIOTCS IMO3KE B
pe3ynbTaTte 1eHCTBUS A0/, IPAaBUTALIUU U DPO3UH.

57815 KonTnHeHTansHas Macca CyIIX B 3TY 3IIOXY YBCIMNYHBAJIACh, [TOKAa HE IMOKPbIJIA IMMOYTHU ACCATH
IIPOLCHTOB 3€MHOM ITOBCPXHOCTH. MOH_[HBIC 3EMIICTPACCHHUA HaYaJIMCbhb IIOCJIE TOro, Kak
KOHTUHCHTAJIbHAas MaccCa CylIu IMOoAHAIACh JOCTATOYHO BBICOKO HaZl YPOBHEM BO/bI. Pa3 Ha4YaBIIUCH,
OHU Ha HNPOTAKCHHUHU BCKOB YBCIMYUBAJIMCHL II0 YaCTOTE U CHIIC. B ;[anLHeﬁmeM B TCYCHHC
MUJUIMOHOB 1 MUJIJITMOHOB JIET 3EMIJICTPACCHUA ociabeBaii ¥ CTAHOBUJIUCH PEXKE, HO HA YPaHTHI/I II10-
MPEKHEMY CIKCAHCBHO ITPOUCXOAUT B CPECAHEM 110 IATHAALATDH 3CMHeTpHCCHHﬁ.

7816850 000 000 ner masan Hauamack nepBasi HACTOAIIAS AIOXa CTAOMIM3AIMM 3€MHOH KOPBHI.
bBosnbiias yacTh TsDKENbIX METAJUIOB YK€ OcCella B LIEHTPE 3€MJIM; OCThIBAIOLIAas Kopa HepecTala
omajath CTOJNb OOMMPHO, KaK B TPEABIIyNIMEe BeKa. YCTAaHOBWICSA Iy4YIIUH OallaHC MeEeXIy
SKCTpY3HeH Cymu U OoJiee TSDKEIBIM JTHOM OKeaHOB. HaxoauBIIMIICS 1MOJ NOBEPXHOCTBHIO KOPHI
MOTOK CJIOSl JIaBbI PACIPOCTPAHMIICS TIOYTH MOBCEMECTHO, U 3TO KOMIIEHCHPYET M CTaOMIN3UpPYET
KOJIeOAHUs, BO3ZHUKAIOIINE B PE3yJIbTaTe OCThIBAHUS, CXKATUS M OJBM)KEK ITOBEPXHOCTH.

T8 Yacrora m cua WU3BEP)KCHUM BYJIKAHOB W 3EMIIETPSICEHUN TPOAOKAIM YMEHBIIATHCS.
ATmocdepa ouMIanach OT BYJIKaHMYECKUX ra30B U BOASIHBIX MapOB, HO YIVIEKHCIIOrO rasa Oblil Bce
€l1le OYE€Hb MHOTO.

27818 3 ek TpHUecKie BOIMYIICHHS B BO3LYXE U B 3eMJIe Toxe YObiBasi. II0TOKH 1Bl IPHHECIH HA
MOBEPXHOCTh CMECh 3JIEMEHTOB, KOTOpBIE Pa3HOOOpPa3WIM COCTAB KOPbI W JIydIlle H30JMPOBAIIN
IUTAHETY OT HEKOTOPBIX BUIOB 3HEPIHH HPOCTpaHCTBA. M Bce 3TO HAMHOTO 00JIErYMIIO KOHTPOJIb
36eMHOW SHEPrUM Ha CyIIe W pETyJUpOBaHHE €€ IO0TOKa, O YeM CBUACTEIbCTBYET (DYHKIUS
MarHMTHBIX IIOJIOCOB.
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7819800 000 000 ner masan Hauamach mepBas BENMKAS 3EMHAS SIO0XA, SII0XA, KOA YCKOPHICS
nporecc 00pa3oBaHus KOHTHHEHTOR.

37820 Co BpemMeH KOH/ICHCAIMH 3eMHOM THApocdepsl, CHadana B MHPOBOIl OKEaH, a BIIOCICACTBUH B
Tuxuii, BOJHBII MacCUB MOCIEIHEr0 MOKPHIBAJI B TO BPeMs AEBSTH AECATBHIX 36MHOW MOBEPXHOCTH.
[Tapgatonre B MOpe METEOPUTHI CKAIUTMBAJIMCH HA JHE OKEaHa, METECOPUTHI e OOBIYHO COCTOAT U3
TSOKENBIX MarepuanoB. Te MeTeopuThl, KOTOpble Majalid Ha 3€MJII0, CHIIBHO OKHCISIIUCH,
BIIOCJIEJICTBMM Pa3belajuch 3pOo3Mell W CMbIBAIUCh B OacceiliHbl okeaHoB. Takum oOpa3oM, THO
OKeaHa CTAaHOBWJIOCH BCE TSDKEJIEE; K 3TOMY J00aBIIsUICA €I11e€ BEC MacChl BOJIbl, B HEKOTOPBIX MecTax
JOCTUraBIIed IITyOUHBI B 1€CATh MUJIb.

27821 Bee Gonpee omyckanne THXOTO OKeaHa BBI3BIBANIO €IIe OONBIINI TOXHEM KOHTHHEHTAIBHBIX
macc cymm. EBpoma m Adpuka Havaam moJHUMATHCS M3 TIyOMH THXOro okeaHa Tak ke, KaK M
MacCHUBBI, Tenepp HasbiBatommecss ABcrpanueil, CeBepHoit U FOxHON AMEpUKONH M KOHTHHEHTOM
AHTapKTH/I0H, B TO BpeMs Kak AHO THUXOro okeaHa NpOIOJKAJIO HCIBITHIBATH KOMIIEHCATOPHOE
norpyxenue. K KOHIy 3TOro nepmojia Ho4YTH OJHA TPETh 3€MHONW MOBEPXHOCTH COCTOSAJIA U3 CYIIH,
BCS OHA MPEJICTABIIsIIA COOON OMH KOHTUHEHT.

7822 C nopHATHEM CYIIM Ha IUIaHETE BOBHMKIIH NEpBbIe KIMMATHUECKHE pasiudus. Beicota Cym,
KOCMHMYECKHE O00Jlaka M OKEaHWYECKHE BIMSIHUSA SIBISAIOTCS ONPEACISAIOIUME  (aKTopamu
KJIMMaTHYeCKUX KojeOaHuii. Bo BpeMs MakCMMaIbHOIO NOJbeMa CYLIH XpeOeT a3uaTCKOro 3eMHOTO
MacCHBa JIOCTUT BBICOTHI IOYTH B JIEBATH MWIb. Ecim OBl B BO3IyXe, OBEBAIOUIEM 3TH BBICOKO
MOJHSTHIE PETUOHBI, COAEPIKATOCh MHOTO BJIArH, 3TO NMPHBEIO OBl K (DOPMHPOBAHUIO OTPOMHBIX
JeITHBIX TIOKPOBOB; ATI0XA OJEICHEHUSI HACTyMIIa OBl Topas3no panbiie. [Iponnio HeCKOIBKO COTEH
MUUIMOHOB JIET, IIPEXkK/IE YeM TaKoe OO0JIbIIOE KOJIUYECTBO CYILIM CHOBA MOSBUIOCH ObI HaJl BOJIOM.

1823750 000 000 net Hasax HAYATICH MIEPBBIE PA3JIOMBI B KOHTUHEHTAIBHOM MAacCHUBE CYIIM B BUJIE
OTPOMHBIX TPELIUH, IPOXOAAIIMX C CEBepa Ha 0T, KOTOPbIE MO3XKEe JaIH ITyTh OKEAHMYECKUM BOJaM
W TIOJITOTOBWIIM HampasiieHue Juig Jpeiida kontuneHToB CeBepHolt U HOkHOM AMepuku, BKItOUas
I'pennanguio, Ha BocTOK. IIpoTskeHHBIN pas3noM, NPOTAHYBIUUICS ¢ BOCTOKA Ha 3amaj, OTIENINII
A¢puxy ot EBpombl um oTpe3an 3emMHble MaccuBbl ABCTpasiiuM, THXOOKEaHCKHX OCTPOBOB H
AHTapKTUIBI OT A3MAaTCKOrO KOHTUHEHTA.

7824700 000 000 ner Hazan VYpaurusa npubamkanach K MOMEHTY CO3pPEBaHMSI YCIOBUM, TOJHBIX JIJIs
nojjepkanus >xu3Hu. [Tponosxkaincs qpeiid KOHTUHEHTOB; OKeaH Bce INy0jke MPOHUKA Ha CYIIy B
BUJIC JUTMHHBIX, TTOXOKMX Ha MalbIbl MOpei, o0pa3ys Te MEJNKOBOIbS M 3alIMIICHHBIE OYXTHI,
KOTOpBIE TaK MOJAXOAT B KAUECTBE CPEJlbl OOMTAaHUSI MOPCKOM JKU3HU.

57:8.25 .

650 000 000 ner Hazaj TPOU3OILIO JaNbHEWIee pas/ie]IeHue MAacCHUBOB CYIIH M, Kak
CJIEJICTBHE, JlaJIbHEMIIee paclIMpeHre KOHTUHEHTAIbHBIX Mopel. M 3T BOJbl OBICTPO JOCTUTAIH
CTEINEHH COJIEHOCTH, KOTOpas Obula HEOOXO0JMMa /ISl )KU3HU Ha Y paHTHH.

37820 PI\MeHHO STHMHI MOPSMH M TEMH, YTO TPHIIIIA UM Ha CMEHY, HAYaTa JICTOINCH JKU3HH Y DAHTHH,
KOTOpasi BIOCIECTBUH PACKPBIBAIACh TI0 XOPOIIO COXPAaHUBIIMMCS KaMEHHBIM CTPaHMIIAM, TOM 32
TOMOM, II0 Mepe TOro, Kak 3pa CMEHsJa 3py, a dIoXa cleioBajia 3a SIOXOW. OTH [peBHUE
BHYTPEHHHUE MOPS ObUTH HCTUHHOHN KOJIBIOEIIHIO SBOIIOLIUH.
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7827 [ Texer npenocrasied Hocurenem XKuzuu, uneHom u3HauyanpHOro OTpsina Ha YpaHTHH U

SIBJISTFOIIIIMCS. B HACTOSIIIEE BPEMSI TIOCTOSTHHBIM HAOJTFOIaTeNIeM. |
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