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IlpC,LlHC.vlOBHC 

3a Bpe!Vrn cymecTsosamrn ttaweli u1mIImi3aum1 Ye.10-

aeqeCTBO Bb1pa60Ta.JIO onpe,ueJJettttoe npeiUCTaBnettne 06 oK

py:JKa10meM rvmpe, KOTopoe ccpoprvrymrposatto B BH.Ue Co
BpeMeHHOtt KOttuenum1 ecTeCTB03Hamrn. B TO :iKe speilrn. no 

npH3HaHHIO yqeHbIX, CTp051ll{HX TaKue nmoTe3bl, CJllfWKO\l 

MHOro BOnpOCOB He HaXOAliT pa3yMHOro pernemrn ll He 

«CKJie1rnaeTC5!» caMOLl.OCTaTOLJ:HM r.10n:eJJh r.mp03n:amrn. B bI

.n.a10mu1J:c51 cpH3HK-TeopeTHK coBpe1v1eHHOCTII CnrneH Xo

KHHr o.n:Ha:JK)lbl Bblpa3IfJ1C5!: «?v[QJKHO nOJrnraTb, LJ:TO I>or C03-

)J.aJI BceneHttyIO. Pacump5110ma51c51 BceJ1eHHa5I He on1eH5IeT 

B03MmKHOCTH cymecTsosamrn Tsopucrn. B 3TOrv1 BbICKa3bI

samrn omymaeTC5l KpaiIH5l51 TPYAHOCTb csepx3a,na•u1, 3a

CTaBJI5IIOLUa5I HCCJie)lOBaTeJ15l B 0Pfa51HIHI npn6erH)1Tb K no

MOll{lf C03,uaTemi. 

TaKoe )Ke cocT05IH11e HeysepeHHOCTH np11cyTcrnyeT 11 

y cepbe3HhIX yqetthrx-reoJJoros, cTaB5I1UIIX no,u 6onbwoe 

c0Mttem1e .n:ocrynttOCTb n03Hamrn 3el\rnH soo6me. Eme He 

Bb1pa60TaHa TaK Ha3hrnaer.rn5I 06mM Teop1rn 3ervrnH, KOTO

pM 6b1 Morna y.n.oBJieTBOpHTeJibHO OOb5!CHHTb xorn ObI 

66JihllIYIO qacTb npo6neM reoJJornqecKoi1 ttayK11. Bee cy

mecTsy10mHe nmoTe3hI He OTBeLJ:aIOT 3TOMY Tpe6osaHHID 11 

TIOKa HH OJ].Ha lB HHX He MQ)KeT npeTeH,UOBaTb Ha ymrnep

CaJibHOCTb. 

Pa3BHTIIe reononm B nocJJe,um1e )leC5lTIIJieTirn ie1eT, 

rnaBHblM o6pa.30M, B pycJJe af(TI!BHOtt rrponaraH;':lbl H HaB5l-

3hIBamrn u,UeH nmoTe3bI <<TeKTOHiiKH nmn». Otta TIOJib3Y

eTC5l 6onblllOH nonyn5IpttoCTbIO cpem1 reonoros scero Mir

pa, HO ;:rnneKO Hey scex. He1v1ano r1eHblX c 1V11ip0Bb!I'v1 ll\le

HeM He BOCI1plIHHMaeT II TIO,UBepraer o6ocHOBaHHOH Kpl!Tll-
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Ke 3TY ((peBoJ1IOu,110HHYJD TeopIIIO». O;:i,tta1..::o rrpu 3TOM gpy

nie ll3BeCTHbie nmoTe3bI TO)Ke He MOfYT CBJI3aHHO o6bJIC

HllTb OCHOBHhie rrpo6neMbI reononrn. 

<D1rnocoqnrn, KaK 3Ham1e o Bceo6meM, TaK)Ke ttaxo

mncH cero,[(H51 He B .rryqrneM no11mKeH1rn. 0Ha He MO)KeT 

npe)lJlQ)KHTb Ha,[(e)KHbie COLJ,llaJlbHbie TeOpHH Ii qnrnococp

CKO-aHTpOTIOJlOrII'-IeCKHe KOHuenwrn, Ha OCHOBe KOTOpbIX 

MQ)KHO 6hIJIO 6hr y6e.uHTe.TihHO oxapaKTepmoBaTh npournoe 

u ttacTo51mee qenoseqecrna II 3arnm-I)'Th B ern 6y.nymee, 

OI151Tb )Ke BBliAY He51CHOro npe,ncTaBJleHlIB 0 MHponopH)J.Ke. 

Ho t.JeM Tpy,nHee 3a,1wt.Ja, TeM otta HHTepecHee: po)l(

,[(aIOTC5I HOBbie H,[(eH, npo6yIDTC51 BCe B03MQ)KHhie n .na)Ke, 

Ka33Jl0Cb 6hI, HeB03M0)KHhie BapnaHTbl TOJIKOBamrn H3-

BeCTHbIX cpah.TOB, ycTaHOBJleHHbIX 33KOHOB H JIBJieHHH npn

po,n:hI B CBeTe HOBbIX .naHHbIX HayKII II npaKTHKH. 

B HacToHmeH: pa6oTe npe;waraerc5I )J.pyroe s1memrn 

3eMJlli, HJlH )];pyrasi reo.110nrn, Ha HOBOH KOHUeTITYaJihHOH 

OCHOBe, Ha3hIBaeMOlI aBTOPOl\I «Ilapa.11.11eJibHaS1 napai:.11r

Ma» .. ,U,atttta51 KoHuenuirn, emrncTBeHHa51 B caoeM po.ri;e, He 

HCXO,Il,l!T H3 H3BeCTHblX Teopuil II nmoTe3, He omipaeTC51 HH 

Ha 0,[(Hy H3 HHX H He pa3BirnaeT. 0Ha HIIKaK He nepeceKaeT

C51 c .n:pynIMH H,[(e51Mll B ecTeCTB03HaHim (napaJIJieJlbHa51), 

TIOCKOJlbKY ITOCTpOeHa Ha .npyroM, KaK Ohl nepesepttyTOM, 

nomrMamrn cynr Bemeli II 5!BJ1em1il. I1 no3TOMY ee HeJib35I 

(HeB03M0)f<H0) COTIOCTaBJI51Tb HJI c OAHOH H3 cymecTBYID

mnx un:eH:. 

B TO )Ke BpeM51 otta nonII.JHa, ueJihHa u c emrnoH: Teo

penrqecKoli 6a3bI ,[(OBOJlhHO rrpoCTo o6b5ICHJieT rrouaBJI51ID

mee 6onhw1rncTso cymeCTB)'IDmirx npo6neM reonorn11. Ee 
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npttHLl,Hilbl TaK }Ke opraHH4HO npHJIO)Kll.Mbl K KOCI\!OrOHHl! II 

KOCMOJIOnrn, qTo npe)l.OCTaBmieT B03M0)KH0CTb TaK)J{e no

oco6oJVry BH)l.eTb ycTpOHCTBO H pa3BIITHe MHp03)1.aHirn B ue

JIOM. 

Kor.meTeHTHOMy r.i:1ITaTemo, )l.Jrn o6beKTHBHoro Boc

npmrr1151 Kottuemnrn, ttaBepttoe, 6y,o:eT nyr.i:we nonhITaTbC5l 

«pacc11a611Tbc1rn, tta6paThCJI Tepnemrn :11 B03,o:ep:1I<aThC5l OT 

MOMeHTaJibttoro oTpm.~amrn Ka)K):(Oro Te3Hca, KOTOphri1 no

K~eTCJI anorH4HbIM, JIBHO OWH6oqHbllV1, HeB03MQ)KHbl\!, 

6e3rpaMOTHbIM, rnynbIM, HeOOOCHOBaHHbIM, HaHBHblM, He

cycBeTHbIM HT. TI. BcJI pa6oTa u:emIKOM COCTOHT II3 «Cyl\ra

cme.zunnx», IlO-OT)J.eJibHOCTH, H,O:eH, KOTOpbre MoryT OT6I!Tb 

oxory qaTaTh ee )J.aJihwe. 

TeM He Mettee, ecm1 Bb1 r.i:enoBeK mo603ttaTeJihHhllI 11 

mo6onhITHhIH, nonpo6yi1Te ttenpe,o:B3JITO ,o:or.i:aTaTh eel! 

CKpOMHbIH TPYLJ: JJ:O KOHU:a II npoattamI3npoBaTb ee B u:ej10:11, 

He Tep»» o6mei1: HHTII JIOrHI.J:eCKOro IlOCTpoemrn. T OJlbKO 

Toma MO)KHO 6y,o:eT IlOHJITb, 4TO Ka)K)J.blH II3 «KpaMOJib

HbIX)) Te3HCOB HMeeT pa3yMHOe OCHOBaHIIe ll npaBO Ha 

)KM3Hb He MeHbille, r.i:eM H3BeCTHbie KaHOHbl H ITOCTynaTbl 

ecTeCTBetttthIX ttayK, 6a311py10muec» m1wh Ha npe.nrrono

)l(emrnx u JJ.Onymemrnx aBTOPHTeTHbIX yr.i:ettbIX. Jierno 11 

npOCTO 6y,o:eT YBH,lJ.eTb, 4TO Te3l1Cbl CB5l3aHbl Me)J<,O:y co60!1 

H 51BJIJIIOTCJI 3BeHbJIMH emrnoil u:enn - cosepweHHO HOBOll 

u.enocTttoii Kottu:erru:1m o ivrnp03,o:amm B u:eJIOM u rnratteTe 

3eMJI51, B r.i:aCTHOCTH, a TaK)J{e 0 KOJibI6emI 4eJIOBeKa H l!C

TOpm1 ero no»Bnemrn II cymecTBosamrn Ha 3eMne. I1 TOJl b

KO no rrpor.i:Temm ,o:o Kottua H OCMhrcnemm rrpor.i:1ITam1oro 

CTaHeT B03MQ)KHblM OXBaTHTh 1i ou:eHIITb BC10 nattopaI\IY 

BceneHCKIIX u 3eMHhIX co6hITIIll B nx B3amv1ocBm11. He 11c-
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r~J1104eHo TaKA..:e, 4TO Bbt 1v10~KeTe nmKe noill\IaTb ce65l Ha 

BJJpyr B03HHKweli co6CTBeHHOlr Mb!CJIH, bbITb MQ)l{eT, pac

KpbIBaJ-OllleH IIJIH pa3BHBaJ-Olllett c HOBOH CTOpOHbI 6onee 

3HaKoMyJ-O BaM o6nacTh 3Hamrn: Ha octtoBe ,u:aHHOH KoH

uerm:mr. 

Bo BC5IKOM cnyqae, 5l Ha,UeJ-OCh Ha 3TO, nocKOJihKY 

u;:i,e5I oqeHh yBneKaTeJihHa u .uocTyrrna, 4TO 3a1rnTepeco

Basw11iic5I LJeJIOBeK c WIIpOKUM Kpyr03opOM MQ)l{eT, rrptt 

)KeJiamm, sttecn1 CBOJ-O nemy s ee coBepweHCTBOBam1e. 

TaK 4TO ,Uep3aihe! MmKeT 6hITh, HaM BMecTe Y.JWCTC.SI 

noH.SITb, qTo ecTh «nepeBepttyrn51 Kapnrna Mapa» Ha caMOM 

,u:ene. IToBepbTe, ror,u:a H3MeHHTC5I rvrnp B ttarneM C03HaHHH, 

OTKp0!-0TC5l rrpe)l{.[(e HeBe,IlOMbie ropH30HTbI If rny6ttHbI B 

no3Hamrn Mttpa u ce6.SI - l.J:enoBeKa - B HeM. Y mo.n:en rro.SI

BHTC5I B03M0)KHQCTb TIOHIIMaTb H rrpe.uyra.[(bIBaTb xo.u 3eM

HbIX co6hITHH II rrpnHnMaTh npaBHJibHhie pernemrn B no

IThITKax coxpatteHJUI Y.J:eJioaeLJeCTBa. «3To - tte rra<floc H He 

6pe.n», 06,u:yMaa rrpoqnraHHoe, cKa)l{ere Bb1 caMM. 
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HA l!HEi\l C KOHIJ.A 

PaccKa:JKy CHaqana 0 TO.M, K KaKOMy (Bep051THO, rnas

HOMY) BhIBO.UY MQ)KeT ITp1rnecnI «HCKa}KeHHM» MHOii Kap

nrna MHpa. Bbl MO}KeTe 3a1AAHYTh B KOpHii MOern «3a6ny

)K.lJ.eHH51» B ;::(aJihHeiiurnx paccy}K.nemrnx Ha ttayqtthre TeMbl. 

KOTOpbie He TaKne y}K CJIQ)KHbie .D,JI5I ITOHlfMaH1rn, KaK Ka

:JKyTC51. 

If TaK, BeCbMa Bep05!THO, 4TO ... 

"llenoBeK - C03)J,am1e He3eMHoe, a .uennne Jtpyroll 

IIJiaHeThI, IT0):(06HOtt 3eMJie ITO cpmnqecKHM ITapaMeTpaM II 

XHMWieCKOMy COCTaBy BemecTBa, co CXO)KHMII TepMOJJ.Il

HaMH'IeCKHMH ycnoBirnMH Ha ITOBepxttocn1 a B tte.npax. Ha 

Hell 3apo.zurnach }KH3Hh, opraHH1IeCKHH !Vmp pa3BIIBaJIC5! 

cxo.z:r;Hhitt c 3eMHhIM. MneKOITHTaiourne Ha Heil IT05!B1rnncb. 

KaK H Ha 3eMJie, ITpnMepHO 200 l\UlH JleT Ha3a,U. TOJibKO OHII 

HeCKOJlhKO OTJUJ4aJUICh ITO BII)lOBOMY COCTaBy. B 4aCTHO

CHI, BhICllIHe ITPHMaTbl Ha 3eMrre ITpe,D;CTaBJleHbI o6e3b5!H3-

Mlf, a «Tai!Vrn - JUO]lbMH. 

3a nepBbie MIUIJIHOHbl JieT JIIO,!J;II B CBOeli 3BOJJIOU,l!I! 

.!{OCTlffJIH COCT051HII5I cpH3IfqecKoro n HHTeJIJieKTyaJlhHOro 

COBeprneHCTBa, OBJia,nemI OlpOl'v!Hb!M 6ata}J{QM 3HaHIIlr, Bbl

COK0pa3BHTOH TexHHKOtt H TexHorrorueii Om1 ycnem1 y}Ke 

B Te .n:aneKHe BpeMeHa xoporno lI3Y1IHTb H OCBOlffb KOCMOC. 

B OTJIHqne OT Hae, om1 c0Beprnum1 o6neT Conmi:a ITO op-

6nTe CBOett ITJiaHeTbl II o6HapyrKlIJIII 3eMJIIO, necaHT!!pOBa

JIHCh Ha Heu, ,neTaJihHO o6cne)lOBaJIH II Ha4am1 o6:anrnaTb. 

11 O):(Ha}K)lhl, B03MQ)KHO, COTHIO lIJIH neC5!TKll MliJIJiliOHOB 
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neT Ha3a,D,, Kor.na Ha po,D,Hott: rrnaHeTe Ha3peBana OYepe.utta» 

rno6a.ribtta» KaTacTpo¢a, 3JIHTapHa» LiaCTb Hacenemrn rrepe

cemrnach Ha 3eMJIIO, c,nenaB ee BTopoli po,uHHOii. 

B 3e1v1HbIX ycnoBirnx JIIO,i:JJI HeCKOJlbKO BH.UOH3MeHH

mrcb, npH06pem1 «3eMHOtt» o6mm. qepe3 MHorne noKone

HH» OHH 3a6bIJUl 0 CBOeM H3HaLiaJlbHOM rrpOIICXQ)I<,Uemrn ll 

«HiMMIIrpaHTCKOM)) IlOJIO)KeHim Ha 3ervrne II CTaJlH CLfIITaTb 

ce6.H HCKOHHO 3eMHbIMlI cymeCTBaivm. 

TipOHCXO)J,.HJ..UHe Ha 3el\rne rrep!iO)J,H'-ieCKHe reOJlOrH

qecKae KaTaKJlH3Mbr rrpnsomum K rvrnccosoMy (Ho He rron

HOMY) HCTpe6JleHHIO MHOrHX BII)J,OB :tKHBOTHOrO H paCTif

TeJibHOro MIIpa, BKJlIO'-la» JlIOAeli. He!'vrnorne qy,noM yue

nesurne JllOJllI B pa3HbIX qacT»X CBeTa BbDKl1BaJIH, pa3MHO

)KaJllICb II HOBa.H LJJIBIIJllI3au1rn, IlOJlHOCTblO muueHHa.H 6bI

JlbIX cpencTB rrpoII3BO.UCTBa H ObITa, 3aHOBO Ha'-lHHaJla cBoe 

pa3BlITHe c rrepB06bITHOOOJ..UHHHOro ypOBH.H. 

CoxpaHeHHIO n rrpo.uon:tKem1IO LieJloseqecKoro po.n;a 

crroco6cTBOBaJio TO, '-iTO '-IaCTb Hacenemrn 3apaHee Morna 

3BaKy11poBaTbC.H KOCMII4eCKlll\I TpattcrropTOM o6paTHO Ha 

rrepByIO rnrntteTy - KOJibIOeJib LJeJIOBe4eCTBa, Ha KOTOpOH 

TeKTOHHLieCKa» o6cTaHOBKa Ha TO Bperv1» ObIJJa cnoKoliHoli. 

TaKHM o6pa30M, LfeJlOBeK, KaK BH)J,, MOr coxpatt»Tb cefo1 OT 

rronHoro HCLie3HOBemrn, 6naroL1.ap» B03MO)KHOCTH nepeneTa 

(nepecenemrn) c orracHoli rnrnHeThr Ha Apyrym, 6e3onac

ttyIO, BBII,UY Toro, LJTO cpa3hl rno6aJibHOH TeKTOHHLieCKOH 

aKTHBH3allJIH ABYX nJiaHeT C,UBlfHYThl BO speMeHH H ttacry

naIOT pa3ttospeMeHHO. KocMH'-1ecKI1e JMnrpaHThI crracanu 

He TOJibKO ce6», HO 11 HaKOirneHHbre L1enoseqecTBOM 3Ha

mrn, gOCTlffHYTbllf ypoBeHb TeXHIIKII II TeXHOJIOrIIH. 
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IlOCJ1e 3aBeprneHWl. KaTaKJHi3Ma npe,D,CTaBHTeJ!l I 

3MHrpHpOBaBIIIHX JIIO,n:eH: np1mernm1 Ha 3eMJ1IO 11 IlOMoram1 

BbDKHBllHIM, I10Tep5IBWHM BCe l\taTepHaJibHOe ,[\OCT05IH!le 

( coopy)Kemrn, opy ;:urn TPY .ua, rrpe.uivreThI 6hITa) II .ua:tKe rra

M51Th, 3aHOBO y<HITbC5I )KHTb, n:o6hIBaTh 11 liCTIOJ1b30BaTb 

rrpnpo.IJ.Hhre pecypchr AJI5I )KH3HIL Y)Ke rrepsoe rroK011em1e 

pO,ZlJIBillHXC5I rrocJie KaTaCTpOcpbI }leTett He 3HaJIO 1I He Be

pHJIO paCCKa3aM c1apw11x, '-ITO He TaK L(aBHO Ha 3el\rne cy

mecTBOBana BbICOKOpa3BHTa5I UHBHJIII3aUII5I, II BOCTipHHI !

Mano see KaK nereH.IJ.y, He6h1m1uy, CKa3KY. 

Ilp1111craIOm11e HacTaBHIIKH rrporrose.uosaJIH rrOH5IT1rn 

o 6ore, BH)'WHJlH JIIO,U5IM pemrnI03Hhie II,[len, npeACTaB.H5I

mrch 6oraMH HJIH IlOCJiaHHIIKaMII 6ora B o6JUI'-IIHI LieJlOBeJ;:a 

- attrenaMII, CB5IThIMH, o6InaIOillHMH Ha He6ecax. Om1 .ua

samr Jil{)MM HaLiaJihHhre 3HaHH5I (rAe Ha.no OhIJIO - 11 5I3br

KH), ttau6onee o.napeHHhIIvt «rroL{6pachrnamrn rrpOL{BIIH.YTble 

m:i;en, ttayqHhie OTKpbITlUI, IlOKpOBIITeJlhCTBOBamr, KOHTpo

JIHpOBaJIH If Harrpasmum pa3BHTI!e HOBOro Y:eJIOBeY:eCKOJO 

061..QeCTBa B TeLieHHe BCeli liCTOpmr UIIBlfJili3aumr. 

Co speMem1 rro51s11emrn JIIOAeiI Ha 3eivrne TaKM HCTo

pwr ITOBTOp5IJiaCh MHO!OKpaTHO. Ka)K}lbIIT pa3 LieJIOBel.fe

CKHH po.n: BOCKpewan, H UHBIUIH3au1rn Haq1rna.na CBOe pa3-

BMTHe rrpaKTMqecKH c H)'IDI, .UOCTlffaJia onpe.ueneHHbIX Bbl

COT, rroKa He Hacrynana oqepe,n:Ha.s1 rno6aJihHa5I nepec1po11-

Ka rrnaHeTbl, oT6paChIBaBWa5I ee CHOBa Ha33)], K caMOMY Ha

qa.rry. Ilo TaKOMY )Ke Cl(eHapIIIO npOHCX0,[{5IT co6hITirn H Ha 

TOH nnaHeTe - KOJ1h16enu 11enoseKa, TOJihKO co cMeI..Qettuer-.1 

so speMem1. 
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Ha 3el\me see (6e3 11CKJ1ID'-lett1rn) npe,nwecTsosaswHe 

u1rn11m13au1m ofonami Ha o6wupttbIX cenv1eHTax cywn Ha 

MecTe Hhrnewm1x oKeattos. CospeMeHHhie KOHnrneHThI 

BflnOTb )J,0 I10CJieL(Hero MllflJlllOHa JleT HaXO)lHJIHCb I10)l B0-

.!131\!ll HerJlyOOKIIX MOpeli. 3a IICKJlIDY:e1-meM OT):(eJlbHblX BbI

CTynarow11x y'-laCTKOB. TIOCTORHHO AelicTBYIDll.laR reononI

'-leCh:aR TeHL(eHUIIR tteyKJlOHHOro onycKaHIIB nrnceJihIX 

oKeaHH'-leCKax OJIOKOB Be.ila K nocTeneHHOMy coKpamemno 

rrnowam1 Ohrnrneli cyum. 

AJihm1IicKaR cKrra2F1aTocTb, nocrre):(mrn 113 ryfoneJih

HhIX reOJIOrII'-leCKIIX KaTaCTpocp, !lOCTIIrrra HaH60JihllleiI cn

Jlbl B KOHue HeoreHa - HalrnJle 1IeTBepnPrnoro rrepuo.ua. Ha 
3ervrne B03HIIKJllI MOJlO::lhie H3IIOOJiee BbICOKHe ropHbie 

xpeOTbI a.ilbnIIIICKO-rlll\13.TialicKOro no~ca If BOKpyr THXO

OKeaHCKOro ceniettrn. 1opoo6pa3oBaTeJihHbie npouecchr 

Hl\lemr MeCTO II Ha )''-!aCTKax npeBHIIX CKJia.!:{'-laTbIX coopy

JKemrli. l\fornHbie Teh.TOHIIYeCK!Ie ::lBII/Kemrn npOHCXOLUIJill 

.ua)Ke B npenerrax ,npesmrx II 11mrro;J:h1x rmaTcpopM. 

KaK 3aKOHOiMepHoe nocne;:{CTB11e o6pa3osamrn HOBhIX 

rop. B LJeTsepTIIlIHOe spei\rn 0Keatt11yecK11e 6110Kn ucnhrrh1-

sam1 aAeKBaTttoe onycKaH11e. 3To npirneno K OKOHLJaTeJih

HO\IY H31\leHeHIII{) nepBIIYHOil KapTIIHbI pacnpe,lleJieHIIB BO

::lb! 11 cyum Ha nosepxttocT11 3eMJIII Ha o6paTH)'ID. B 11Tore 

see 6noK11 c oKeaHHlieCKII'.I THrro1v1 KOpbI norpy3um1ch non 

ypoBeHh BOLlbI II npespaT!IJll!Cb B JiIO:;+;:a OKeaHOB, a KOHTH

HeHTbI. c KOTOpbIX CXJlhIHY JI!! BOLlbl B yrJiy6AAIDll.lHeC» 

OKeaHlI'-leCK!le BI13;Jl!Hbl. CTa.111 cyweil - MaTepIIKaMll B co

spe1\IeHHblX O'-lepTatt1IRX H:-.1eHHO 3TOT MOMeHT RBIHICR Be
.11Hn:11M noTonoM. 1-:orna o6wupHbie nJioma:'lII Ohmoll cywn 
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B OKeaHax, Ha KOTOpb!X ;KllJJO Y.e.iWBeY.ecrno, y WJll! f10jl Bu-

.n:y. 
lly.n;oM BbDK11mm1e nocne KaTaKJIII3Ma ropoo6pa3oBa

TeJJhHbIX npoueccos JJJO.IJJI, m1wettttb1e scero l\laTep1rn~1bHO

ro .uocT05!HH5! 11 .ua)Ke paccy.uKa,. cnaca.rTHCb OT Bem1Koru 

TIOTOna Ha npHMHTHBHblX nJiaBcpeti:CTBax («HoeBbl KOBLfe

rm> ). ManeHbKHMH rpynnarvm OHH .uo6pa.TIUCh .uo 6Jm;Kafi

nrnx BbICrynaJOI.QHX 1-IaCTeli HOBOll cyw11 - MaTepuKOB o6e

HX AMepHK, EBponhr, A31m, Acpp11K11, ABcrpamrn u BbICO

KHX nnaTo, KaK TH6er, HacKa. 

llacTH JIJO.[{ett y;:rnJ10cb yuenerb Ha He3aTonneHHhr~ 

tte6onbwux «OCKOJIKax» npe;Kmrx apea.10B 0611TaHI15l. 3111 

coo6mecTBa npe,a,crnBJI5!JIJl co6oi1 ttacenemie MncpI!YecKir< 

U:HBHJ1H3auHiI, TaKIIX KaK A nmttni;:la B aTnaHTw1ecK0\1 

OKeatte, My (mm JieMyp1m) - B I1H;::!HlfCKO!'.r, Ilauucp1cm - e 

TuxoM oKeaHe. )l(1nem1 npe;:i:ropnif H rop B3foipaJIJICb Bee 

BbIUie ll BbIWe Ha sepwIIHbl. I1x cospe!'.IeHHbIMII TIOTOMKa

Mll 5!BIDIJOTC5! a6opnrettbr ivh1Kp0He31m, TVfenaHe3mI. Ilo.111-

He3HH n .upyrux apxnrrenaroB J\foposoro oKeaHa. 

TaKoiI 6hrna npeti.hICTopmi: HbIHewHe!1 u1rnI1mnaum'. 

Pa306meHHb1e Be.irnKmv1 noTono!\1 rp:,..·nnhr JI]{);:reif He 3Ha~>J' 

o cymecrnosamm Apy1 .upyra. Ha rrpornACemm Mttonrx Be

KOB OHH 6bIJlll 3aH5!Thl 3aOOTOlf co6CTBeHH010 Bb[,KJ!BaH!I5l. 

o6ycTpolicrna Ha HOBhIX MeCTax, co3.aaBam1 coo6weCTBa 11 

racy ,napcrna. 

IIepBbIMH oTrrpaBIIJIIICh tta nOIICKll HOBbIX 3eMeJlb 

:>IUITeJrn: IlOCJieL{HHX OCTaTKOB - OTHOClITeJibHO KpynHbl\; 

OCTpOBOB 3aTOHYBWIIX KOHTJIHeHTOB, tteyl'.IOJII!MO npO.JOn

:IKaBurnx norpy:1KaTbC5! see mnKe II m1;Ke. TaK :-.rnpemiasa

Tenn ATnaHTII.UbI - cTpaHbI, pacnono;KeHHOtt tta ewe Bbl-

1 
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cry naIOmeM Ha.n BOA OH yi.rncTKe CpemrnHo

aT J1aHTw-1ecKOro xpe6rn, 06Hapy)K11m1 Esporry 11 Acpp1rny, 

KOTOpb1e y)Ke 6bIJlH 3aceJ1eHbr II ofoKHTbI paHHHMlf «6e)KeH

uaM11» c TOHJ'Billel'i anrnHT11YecKof:i cyllIH. ATJJaHTbI rrbITa

JlHCb 3axsanITb JlJUI cefor TeppIITopm1 BOKpyr Cpe,n113eM

HOMOpb5I (IOr Esponbr n cesep Acpp11Kn). OuttaKo OHII, no 

CJlOBaM cauccKnx )Kpeuos )J,pesttero Er11rrTa, cKa3aHHbIM 

CoJiotty (JlaJibHeMy npe.nKy TIJiaTotta), ObIJIH ocTaHOBJieHhI 

H OT6po1IIeHbl BOlICKaMH acp1rn5!H Ha3a)l 3a «repKy JieCOBbI 

CTOJ10bl», TO eCTb 3a rn6panTapCKIICT npomrn. 

BnocnencTsm:1 ATJiaHT11.na (KaK 11 ocKOJIKH HCKOHHbIX 

apeanos o6urnmrn npe.nwecTsyIOm11x u1rn11m:13auuiI B D.PY

n:1x OKeaHax) nOJIHOCTbI-0 CKpbIJiaCb f10,l:( BO,UaMn OKeaHa. 

3To CJIYYliJIOCb npl!MepHO 6oJ1ee 10 TbIC5Ilf JieT Ha3a,n:. 

Cnac1m1MHC5I noTOMKaM11 aniattTOB 5IBJI5IJOTC5I 3ara.uoYHbie 

ryattYII - KopeHHble /KHTem1 KaHapcK11x ocTpOBOB, a TaK)Ke 

a6op11reHb1 A3opcKoro apx1menara, IVla.ueifphI, ocTpOBOB 

3eJieHoro l\/IbICa II Apyrnx, pacnOJIO:iKeHHblX B6JIU3H aTJiaH

TJ:ll-IeCKHX no6epe)1n1l'i Acpp11K1r 11 EsponbL 

TaKHM o6pa30M, nocnenH5I5I (Hawa) UHBIUIH3au1rn, B 

OTJIHYIIe OT scex npe):(WeCTBOBaBWIIX, 5IBJI5IeTC5I nepBOll, 

KOTOpa5I )!GfBeT II pa3BifBaeTC51 B cosepweHHO HOBOM apeaJie 

- Ha cospervteHHbIX KOHTIIHeHTax. Otta eme ,naJleKa OT Toro 

BbICOKOro ypoBH5! pa3B!ITH5l, KOTOporo )lOCTHrJIH .upynre 

U:HBI1JIH3aUmf, )JGIBWHe Ha 3aTOHYBWllX B OKeaHax KOHTli

HeHTax. HocHTeJ15IMH Tex 3Ham1(1 11 pa3s11saI-OlllHMH ux eme 

Bbrwe 5IBJI5IIOTC5I /lrnTenu Toi1 nnatteTbI - noTOMKH 3JlMTHbrx 

3eMJ15IH, 3BaKyaposaHHbIX TY .na AO HaYaJia nocnenttett reo

norwiecKo:H KaTaCTpocpb1 Ha 3ervrne. 0Ha, no cynr 5IBJI5IIO

muec5I Haunu.m copomrYal\m, n0Moram1 HhIHeurnefi u1rnu-
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JllI3au,1m BbDKIITb, 06pecn1 3HaHWl. II npono.1:1KaIOT (( I10,J-

6paChIBaTh» ttayqtthre OTKpbITH5! Han6onee o,r:i:apettHbIM 113 

3eMJUiH, KOHTpom1poBaTb If HanpaBJI5!Tb pa3BlITIIe Hawero 

o6mecTsa. 

TaK, r.n:e )Ke 3Ta ,r:i:pyra51 nnaHcra? Otta He TaK Yll< )la

neKo ttaxomITc» OT 3eMmL Ee ofonaTem1, KOTOpb1x 3eMm1-

He Ha3hIBaIOT «HHOrrJiaHeT5!HaMID>, MOryT 6bICTpO LJ:OJieTaTb 

.no Hae He TOJibKO 6Jiarn,r:i:ap5! BbICOKOpa3BIITOtt Texmme, HO 

H BBifJJ:Y 6mBOCTH paCCT05!Hll5!. 

3Ta nmoTcruqecKa5! rrepsorrnaHeTa JIIO)lei1 pacnono

)l(etta B Contte4Hoi1: cucTeMe, rrpaKTHqecKII Ha OJlttoil op611-

Te c 3eMneif, TOJibKO Ha mrnrv1eTpaJibHO rrponrnorronm1rnoi1 

cTopotte 3a C01rnueM (puc. 6). 06e rrnaHeTbI 11MeIOT oqeHb 

6JIM3KMe QHI3W-IeCKHe rrapaiv1eTpbl (pa31'vtepbI, ITJlOTHOCTb 

aemeCTBa, CKOpOCTb Bpaw,emrn BOKpyr CBOeil OCH II o6pa

memrn BOKpyr Conm:.w), cxo,nHoe o6onoyeqHoe CTPOem1e 

(51.npo, MaHTmi., mIToccpepa, nmpoccpepa, anmccpepa, Mar

HMToccpepa), TOT )Ke XHMJI'-IeCK!IH COCTaB BeW,eCTBa (MIIHe

paJibI, rnpHbie rropOJI.bI, a30TH0-KIICJIOpO,L1,Ha5! aTMOccpepa ). 

TaKHe )Ke KJIHMan1qecK11e ycJIOBII5! H .naH.uwacpT (MaTepIIKll 

c ropaM11 II pasmrnaMH, oKeaHbI). He3Haq1nenbHa5! pa3Hnua 

B cpH3HYeCK1IX xapaKTepl!CTHKax II ,1lliaMeTpaJibHO npOTll

BOIIOJIQ)I<Ha5! I103H1Ul5! 3TllX rrnaHeT-):(BOIIHIIKOB Ha opfone 

o6ycJIOBIIJIH cpa30Bb!H C)lBill aKTIIBH3aum1 npouecCOB HX 

BHyrpeHtteli: ):(IIHaMHKlf (reomrnaMIIKII) BO speMeHll. 

JI Ha3hIBaIO «JlBOIIHIIKa» 3eMJH1 «AHa-rrJiaHeTa». 

BKJia)J.hIBa5! B 3TO Ha3Bam1e o6a OMOHHM!llIHblX 3HaqeHH5I 

Ka3aXCKOrn CJIOBa «aHa», B nepeBO)le Ha pycCKHII 03Ha-

4aIOmero B O;:J:HOM cnyqae CJIOBO «MaTb», a B npyroM - yKa-

3aTeJihHOe MeCTOIIMem1e «Ta». IIocne)lttee 3Haqem1e yKa-
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3bIBaeT, LJTO :no He «:na», a «Ta» rnrnHeTa no OTHowemuo K 

3el'lrne. A 3HaL£eHHe «MaTb» nepeJJ:aeT, "!TO HMeHHO oua, a 

He 3e1\UUI:, 5lBJUieTC5l KOJ1bI6eJ1blO LJeJIOBe"!eCTBa. 

Ll,IIcTaHUH5! Me)KJJ:Y AHa-nnaHeToi1 II 3eMJieH snOJIHe 

noCTynHa II KOCMIILieCKllM Kopa6J15!iM 3eMJUIH. ,[{J15! :noro 

tteo6xonnMo neTeTh no op61ne 3eMmI s ttanpasnemn1, 06-
paTHOM ee .llBIDKettnlO, HascTpeqy Atta-nnaHeTe. To )Ke ca

MOe npn noneTe c Hee .QJ15! uocTmKemrn 3eMJUI - nponrn 

ttanpasnemrn nx o6paw,emrn soKpyr Conttua. KocMHLJecKne 

Kopa6Jm 3e:rvlJ15lH MoryT noKpbITb paccT05lHHe Me)KJJ:Y nna

HeTaMII-.llBOHHHKaMH npaMeptto 3a ro,U-no11Topa. A Texttn

Ka no11yqrne - 3Haq11TeJibHO ObICTpee. Tio:noM)' HeT HHYero 

y;:urnHTeJ1bH010, '-ITO BI13l!Tbl aHa-rnrnHeT5IH Ha 3eMJilO Ha-

6J1lO,Z:{alOTC5l CJIHlllKOM qacTo. Eonee Toro, cy.n51 no pacceK

peLJeHHbil'v1 ):{aHHbIM, OHII l!l'vtelOT 6a3bl H nOJllffOHbl I10)'.J. 

3eMJiei1, no,[( so,n:al\m 1foposoro OKeaHa u ,ua)Ke Ha Jlytte. 

Oco6h1i1 IIHTepec K 3e1\rne aHa-nnaHeT5!He rrnrn10T s 
CB5!3ll c ttacyru;HOtt Heo6XO,Q!I1\10CTblO !IX npe,n:CT05Ul{ero ne

pece.11emrn Ha Hee, BbI3BaHH01! np116J1mKem1e1v1 speMem1 

TeKTOHIILiecKoiI aKT1rn1naum1 Atta-rnrnHeThI, npe.qsema10-

w,eii TaM reopeson10u1110. J]jrn mix ttacrynaeT spe11Vrn s oLJe

penttoil: pa3 crracaTbC5l OT KaTaCTp0¢bl KOC!\UILJeCKOil 3MH:r

pauneil:, Tenepb Ha 3e1v1mo. 

AecaHTHposam1e a Ha-n.rratteTHH l\IO)KeT ocy meCTBIITb

C5l BHe3anHo II He TOJlbKO c smnyxa. HO H 113 yKpbITHH ITO)'.J. 

nosepxHOCTblO 3eMJm ll B rny6Irnax l\IOpeii u OKeattos. 

3el\rmrne npOCTO He B COCT05!Hlll! npOTHBOCTOlITb lIX BTOp

ih:eHI!lO. Atta-rnrnHeTlIHe. cKopee scero, ocTaB5!T Hae B )IGl

BbIX. ecm1 He 6y,:::i.eM rnyno HaCl\repTb corrpoTim.'15!TbClI, a c 

nOHI!MaHireM OTHeCel\IC51 K csoeI! yY.aCTH. 0HII 6y,nyT nc-



I10J1h30BaTb Hae ):(fill BOCeTaHOBJieHH5I ecTeCTBeHHOro 

naH,IJJIIaqna, peKyJihTHBau1m H o6naropa)lnrnamrn, 03.Qo

posneHH5I rrpHpO,Qbl 3eMJIH .no eoCT05IHH5I rrpHrn)lHOCTH ,QJ151 

HX (H Harnett: TOA<e) KOMcpOpTHOH )l(H3HH. Ho :no TOJihKO B 

TOM cnyqae, eeJm Mbl rrpe,QBH)lIUv1 H oe03HaeM 06beKTHB

HOeTb TaKoro eTeLJeHH5I o6eT05ITeJihCTB H rroJJ,qJrnHMe5I BOJ1e 

6onee pa3yMHhIX 11 eHJihHhrx. 

TaK rrpOHCXO,!J;IrnO MHOro pa3 B rrpOlllJIOH HCTOpl!ll 

qenoseqeeTBa Ha 3eMne B TeLJeHHe eOTHH HJIH )leC5ITKOB 

MRJIJIHOHOB JleT, TaK 6y.ueT npo.uomKaTbe5I H )laJibWe. qe.no

BeLJeCTBO )l(HBeT H 6y,neT )f(HTb BeLJHO H Ha 3e11ime, H Hee 

AHa-IIJiatteTe B mo6oM cnyirne - c ttaivm mm 6e3 Hae. 3ttaE 
06 3TOM He 6eenone3HO AAA Harnero )f(e 6.11ara. 

A6eomoTHOMY 6onhrn1rneTBY LJeJroseqecKorn o6we

eTBa He ,no TaKnx 3a60T. Ho TaHHhie oprattn3auiu:r csepx6o

raThIX mo.ueH:, cpaKTwieeKH npas51111,11e 3eMHhrM MHPO\I, 

JJ;aBHO 3HaIOT o npurne11huax I:I npe.unpHHIIMaIOT see Mepb1 

He ,n:orrycTHTh rrepeeeneHH5I aHa-rrnaHeT5IH Ha 3eMJIIO, LJTO 

HerrpeMeHHO TIOJlQ)KHJIO 6hI KOHeu HX roenOJJ,CTBY Ha)l seeil 

IIJiaHeTOH. I103TOMY HMII paceMaTp1rnaIOTe5I BapnaHTbl 

TOJihKO soeHHoro npoTHBOJJ,eH:eTBII5I. OJJ,ttaKo ecTh oettoBa

HH5I Ha)J.e5IThC5I, LJTO ,[(JI5I aHa-nJiaHeT5IH He coeTaBHT Tpy.ua 

o6e3Bpe)lHTh KaKOe 6hI HH 6hIJIO esepxTeXHOJIOfHLJHOe 

opy:»rne 3eMJ15IH H HeKJIIOLJITTb ero rrpIIMeHeHIIe. 

3To, TIO)l(aJJyif, eaMhitt rnaBHhIH BhIBO.D: m MoeH: KoH

uem~nn Mnpo3,!lamrn, KacaI0111,I:IH:e5I 11cTop1rn II ,!laJJhHeH:weil 

cy,n,h6h1 qenoseqeeTBa tte TOJihKO tta 3eMne, HO II B ContteLf

HOM eneTeMe B uenoM. KpoJ\1e Toro, 113 Hee BhITeKaeT MHO

)KeCTBO )J,pyrux, He Mettee op11nrnaJihHhIX, BhIBOJJ,OB no lllll-
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pOKOl\lY Kpyry BOnpocoB B pa3JIH'-!HblX o6nacu.x ecTeCT

BeHHb!X HayK c Bb!XO,IJ.OM Ha HOBb!e HarrpaBnemrn perneHIDI 

npaKTw-recKHX 3a,IJ.a•-1. Ka)K)J.bitt m 3THX BbIBOJlOB CTaJI B03-

MmKeH 6naro,IJ.ap5! KOpeHHOMY nepecMOTPY ycT05!BillHXC5! 

ttaycrnbIX rrocTy naTOB, KaHOHOB, Ha KOTOpbrx 3mK)leTC5I co

Bperv1eHHa5! KOHIJ,enwrn ecTeCTB03HaHirn. JlorIP-IHOCTb, u,e

JIOCTHOCTb If pau,noHaJibHOCTb lI)J.eII 6yeyT np05ICH5!TbC5! B 

xone 03HaKoMnemrn c Kom.lerru,neli. 

OcTaBHM 3a Ka.rlpOM rpynHoom1cyeMhitt, .ua u He1rn

TepeCHbitt ,nn5! 4HTaTen5!, npou,ecc npose)leHHorn a6crpan1-

poBaHHoro atta.rm3a 4aCTHbIX npo6nel\1 reonorm1 c yrny6-

nem1eM K !IX HCTOKal\1 B ccpepax KOCMOf'OHlUI H KOCMOJIO

nm, ITOIICKOB II CIIHTe3a aJibTepHaTIIBHbIX aapHaHTOB He

nponrnope4IIBb!X pernemril:. B ,naJibHeiirneM H3JIO)KeHJitt 

Kom.{enu,mr, Jl.J15! 06ner4emrn nom1Mamrn o6mdi cyn1 II 

OTCJie)Kirnamrn xo.ua Mbrcmr, cHa'-!ana 6y;::(eT )leK.rrapuposaHa 

e;urnasi ieapnrna l\"rnpa B rrpe,IlCTaB.rremn1 aaTopa ()J,naJieK

THKa :rvrnp03namrn) c Te3HCaMH no KOCMOJIOf'lili, KOCMOro

mm, n.rraHeToJIOnm II «npy roil» reonorrm. 3aTeM c.rre)lyeT 

HOBOe OCBememre OCHOBHb!X acneKTOB reononm H CB513aH

Hb!X c Hett BOnpOCOB HeKOTOpb!X ,!lpynrx ecTeCTBeHHbIX Ha

yK. 

IfraK, .no6po IIO)KaJIOBaTh B M:up B HOBOM npe,ncTaB

nemrn n rrocMorpeTb Ha 3eMJIIO II Ha rrpo6.rreMhI reononrn: B 

JlpyroM paKypce! 
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AHAAEKTHKA MHP03AAHHH 

l'vtup, B KOTOpOlVI Mb! )KllBel'vl, C03)],aH He 113BeCTHO KO

r,IJ.a, H3 Yero u KaK. 0TBeTbl Ha sonpoch1 o HaYaJie HaYa.il 

Jie)((aT ,IJ.aJieKO 3a npe,IJ.eJial\111 B03MQ)KHOCTeli YeJIOBelleCKOIO 

pa3yMa. B ,uaHHoli pa6oTe pacc1v1aTp1rnaIOTC5l. crnw111 pa3B11-

nrn y)((e cymecTBYIOIUeli MaTep1111 B npow110M, HaCT05l.IUef\1 

H 6yAyIUeM. 

Mupo3JWHIIe cymecTsyeT 11 pa3s1rnaeTC5l. Ha mrnneK

THYecKoll octtose emrncTsa 11 6oph6h1 .usyx nponrnono-

11mKtth1x CllJI - B3allMHOro np11T5l.)KeHl151 II OTTamrnBaHll5l 

3JieMeHTOB MaTepm1. fJiaBHOll (nepBl!LIHOtt) 113 HllX 5l.BJI5leT

C5l. rpaB11TaUII5l., a c1111a OTTaJIKllBaHl151 - np0113BO)lHOll OT 

ttee (sTop11YHoll). flocne;'IH5l.5l. 11MeeT B 6onhweo Mepe 3JJe1..:

TPHYecKyIO npupony BO B3alll\IO)lettcTBll5l.X MefKlly TeJlaMll B 

OTKpb!TblX CllCTervtaX. 

XoA pa3BIITH5l. rvtaTep1rnJJhHOro rv111pa onpeµ,eJ15l.eTC5l 

o6beKTJIBHO o6ycJJOBJJeHHhJM 1n!\1eHeH11eM cooTHoweH115l 

3THX CllJI (npl1T5l.)KeHll5l. II OTTaJlKllBaHll5l.) B QlfeBll)lHOtt CBll-

311 c spameH11el\t. H11 O;'!Ha 113 Hllx HIIKorna nOJJHOCTblD 1-1e 

HCYe3aeT. Hx 3cpcpen nep110,I.1,11t1ecK11 nonepeMeHHO oCJJali

m1eTC5l. ll ycumrnaeTC5l. B HeKOTOpOM Ll,1Iana30He 3HalfeH11il 

CyMMa ux nocT05l.HHa 11 0Tpa1KaeT 3Hepren1YeCKHtt ypose1-1b 

(n0Tettuua11) ,naHHOll MaTep11aJibHOtt CllCTeMbl. 

Bpamem1e 5l.BJI5l.eTC5l. HeOTbervrneMblM csoocTBOM 11 

tteo6xom1MbJM ycnosuer-.1 CTPytcrypHott opraH113awm 11 co

xpaHeH1rn ueJIOCTHOCTll JIIOOOII MaTep11a11bHOtt CllCTeMbl. 

Bpamem1e nJiaHeT yHac11enosaHo OT ueHTpaJlbHOtt 3Be3)lb1. 
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a caM11x 3Be3il - CB513aHo c KYJIOHOBbI1\tII cu11aMH HX s3au

l\10ona11K1rnamrn B C:tKaTO!\I COCT051HHll BCeJleHHOtt. 

0CHOBHbJe npoueCCbl, np011CXOL{51llUie c MaTep11eil:, 

BKpaTue MOf)'T ObITb om1cattb1 B cnenyIOweM Bn.ue. rpasu

Taurn1 co611paeT pacce5!HHb1e LiaCTIIUbI B KOMnaKTH)'IO c11c

TeMy (ueJibttoe Teno), C/KIIl\taeT, yrnTOTH51eT. BeyTpH CJirn

MaIOwefic51 cucTeMbI (nmr TeJia) ttapaCTaer 1rnTerpuposaH

Ha5! noTettu11aJibHa5! 3Hepnrn pa3JTllYHOfi npupOLlbI ( 3JleK

TPOl\IarHllTHOil, TenJiosofi. pamroaKTIIBHOtt II np. ), ttanpas

.TTeHHa51 Ha pa36poc, T.e. aHTarom1cn1L1ecKaH rpamnauim 

c1rna B3am~10orraJI1rnsamrn cocTaBHbIX YacTeii ueJioro. 

f1peBbIIIIeH11e BeJll!Lfl!Hbl BHyTpeHHeii 3Hepnrn Ha.[{ 

C:tKllMaIOweii CHJIOtt rpaBIITaUllll np1rnomn K pa3pyIIIeHHIO 

CllCTel\lbl - B3pb1BY u/mm pa3JieTy ee KOMCTOHeHTOB (noTeH

u11aJibHa5! 3Hepnrn nepexomn B K11HeTw1ecKyIO). 

Pa3BJITIIe l\IaTep1rn11bttoll 01cTeMbI nI06oro ypostt5! 

opramnauim OT M11Kpol\rnpa no l\taKpo- 11 MeraMIIpa (sce

nettttofi) o6yrnosnetto 3aKOHOMepttoll cMetto11 npeo6Jiana

HIIH npy r HaLl npyroM Cl!Jl B3alll'v!HOro npIITH:tKeHJrn II OT

TaJIKI!BaHirn cocTaBHbIX YacTeil sttyTp11 CHCTeMbI, KOTOpa51 

npo11cxomn Ha cpotte II B TeCHOtt opraHH'-IeCKOH CBH3II c 

6ecKOHe'-IHO nOBTOpHlOI.l{l!Ml!C51 UllKJial'vlll C)f(aTirn II paCIIIH

pemrn sce11ettttoil. B pa3HbIX cTan11Hx 3BOJII0u1m sceneH

Hoil MaTep1rn nepexomIT B pa3Jll!LfHble COCTOHHIUI B COOT

BeTCTBHll c H3MeHeH!1HMll TepMO,UllH3MHLfeCKllX ycJIOBHH 

cpenbI IIX cyweCTBOBaHIUI. 

B ueJIOM Kapnrna Mnpa 11 ero pa3BHTHH npe.ucTaB

JI5leTC5! cnenyIOWllM o6pa30M. l\'l 11pmnam1e cyweCTsyeT s 

6ecnpene11bHOtt CynepsceJleHHOtt, cocTo5lwell m MHOJI<ecT

Ba 33MKHYTbIX BCeJleHHblX. 0TLleJibH35! BCeJleHH35! nep110-
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.[l.H4eCKll C)KlllvtaeTC51 II pacw11p5IeTC5I B CTpOrOII rap\!OHllll c 

LJ.pynuv111 0Kpy:1Ka10m11M11 sceJlettttbIMll (p11c. I). 

Ilpu pacw11pemm OTJJ,eJlbttOli sceJlettttoli B tteli 3arn

paIOTC51 3Be3,Qbl, o6pa3yKlTC51 nJlatteTbl, llX cnyTHllKll II np\

rue MaJlbie tte6ecttb1e Te.rm. B CTawrn c1KaT115! sce11etttto1'1 

3Be3,Qbl B Hell racttyT, C/J(lll\lalOTC51, Ha HllX nanaIOT OKpy

)KalOIIUie He6eCHbie TeJla llX CliCTeMbl. 

I10Tyxwa51 3Be3JW OCTbrnaeT 11 npespamaeTC51 B Ma

JleHbKOe, ObICTpo KPYT5Illleec51, OYeHb nJlOTHOe Tsepnoe 

rnrntteTOllAHOe TeJ10. Otto npe.QeJlbHO MOJKeT Cil·\:aTbC51 B no

nepeYm1Ke LJ,O HCCKOJlbKIIX KllJlOl'vleTpOB, HO Hl!KaK He 

MeHhllle rpas1nauuottttoro pa.Q11yca 3Be3,a.bI. 

B npe.QeJlbHO c:tKaTblX 11 6ewetto KPYT5lllll!XC51 noTy'\

IIIHX 3Be3nax LJ,O nOJlOBIIHbl KOJllILJ:eCTBa nJla3l\IeHHO!i Man~

pmI ee uettTpaJlbHOli Yacn1 nepexom1T 113 cocT05Itt1rn Jne

MeHTapttb1x Yacn1u B attT11YaCTllUbI. Orpol\rnoe nas.r1ett11e 

C)l{anrn TeJla npl! )TOM tte n03BOJ15IeT BbIXOLlY 3Hepn111 a H

HiffHJ151Ullll YacT11u-attT11LJacn11.J, cpa3y. B3pbrn npo11cxon1n 

c 3a,nepiKKOli Ha onpeL1,e.1ettttoe speM51 nocne ttaLJaJla pa3ne

Ta nJlatteT011nttb1x npoT03Be3n (np11 pacw11pett1111 sceJleH

ttoli) B MOMettT, KOr.Qa Ob!CTpo y6hrnal0mee Bttewttee ,'.l,aB-

11em1e C:>K3TH51 CTaHOBl1TC51 HmKe BHyTpetttteli H3KOOJlCHHOi1 

noTeHUII3JlbHOli 3Hepnrn TeJla. ]\/] rHOBeHHOe BbICBOOQ)KJle

HHe 3Hepnm aHHlffllJ151Ullll B Bil.I.le MOlllHOro B3pb1Ba BH)T

pu oYeHb MaJloro npocTpattcTsa npoT03Be3AbI non repl\1e

TIILJHOli np04HOli 06ono•1Koli C03)l3eT OLJeHb BbICOKlle nas

nem1e II TeMnepaTypy, tteOOXOJll!Mble II AOCTaTO'IHbie 11.nll 

BLJ,aBmrnatt115! npoTotta B npoToH. Te;-..1 caMbIM, neTott11pyer

C5! ropa3no 6onee 1vtOlllttb1fi Teprv105IJJ,epttb1!1 B3pbrn, KOTOpb1I\ 
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cDpar\tCHT Cyncpscc.1cHHoii 

BceneHHhle : 

- ciKaThie no npeJleJia 

- pacmHpeHHhle 
no npeJleJia 

a) 1q>aHHee COCTO.llHHe BCeJieHHhIX 

- pacIDHpmolllHec.ll 

- paCWHpHBIIIHecg 
no npe.nena 

- C)((aTble llO npe.lleJia 

B) o6paTHOe KpaHHCC COCTOlUIHC BCCJICHHhIX 

Pttc. l. PaJBHTHe sce:1eHHhIX B Cynepece.1eHHOH 
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KaMeHHble acTepOH1lHble 

YcnoBHhle o60JHa<1eHJt11 

IlepBH'lHble ruJ3HeTC311M8Jlll 

!..lJ}'llHhlC 8CTCpGH!lH blC: 

KllMCHHbJC 

:.Kt!.1e'JOK3MCHHblC 

MCnJCHC MCTCOpGll.JHhlC: 

BOCBOBHOM 

JKe..1eJHble It JKe..1eJOK8!.ICHHblC 

PHc. 2. CrnLtHH cpopMHposaHH.H Te.1a 3el\rnH: 

a) nepswrnoe Te.r10 noc.Tie 3aseprneHID1 aKKpeu1ui 
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PHc. 2. CTaJ:tHH <l>opMHpOBaHWI Tena 3eMJIH: 

6) pac11JiaBJieHHe BemecTBa H pa3.ueneHHe Ha o6onoqKH 
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PHc. 2. Cn1.nH11 cpopM11posaHH5I Te11a 3eM1111: 

B) no.nbeM MaHTHHHOro seureCTBa - HaLJaJIO 

cpopMHpOBaHH51 OKeaHHLJeCKOH KOpbl 
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50 N 

Mantle 

P11c. 2. CTaJJ.HH cpopM11poeaHH.S1 Tena 3eMJiu:: 

r) coepeMeHHa.Sl CTPYKTypa 3eMnH 

(ce•1eH1te npHMepHo no 50-CW. Bll..11 co crnpoHbl CeBepHoro nomoca) 
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aCTeHOlOHa 

6a1a.1bToeaH .1aea 

Puc. 5. 3TanhI pa3BHnrn oporeHHqecKHX npoueccos 
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BL1,pe6e3rn pa3phrnaeT 11 pa36pachrnaeT B OKPY)KaI-OLUee npo

CTpattcrno TBepeyI-O CKOPJlYilY npOT03Be3,I{bl. 

rop5!Ilia5! flJ1a3MeHHa51 cep)J.UeBHHa BblpbIBaeTC5l Ha

py)K)", pe3KO pacnrnp5!eTC5l B o6beMe, Tep5!eT MOl'vreHT Bpa

Iliemrn, Ha11an:bttyI-O TervmepaTypy, 11aCTb KrrneT11YecK01! 

3Hepnm, H3paCXOLl,OBaHHYI-O Ha pa36poc TBep)J.Ott o60J10Lf

KH. Otta (rop5Illia5l rnia3Ma) CTaHOBHTC5! pa60Tamm11M rrp11-

PO'AHhIM TepM05!JJ.epHbIM peaKTOpoM - 3aropemnei1:c51 3Be3-

JJ.OH, BHJ'TPH KOTOpott yCTaHaBmrnaeTC5! 6anaHC Me)K;J.) 

ueHTpo6e)KHOH CHJIOH ra30B II rpaBHTau11eil. 

<l>parMeHThr TBepAOtt BHewHefi 06ono11KH pa36pacb1-

saIOTC5! B OKOJI03Be3)J.HOe npocrpaHCTBO B OCHOBHOtt CBOe!r 

Macce B CTJIOCKOCTH 3KBaTopa 3Be3)lbl B BlI.Ue BpalliaI-OLUero

C5l po5l o6noMKOB pa3HhIX pa3MepoB H rrhrmi, H3 KOTOpbr:x 

BilocneLI,CTBHu rryTeM aKKpeu1rn cofo1pa1-0TC5! rnrnHeTbI. He

aKKpen1posattHhre OTLl,eJlbHbie o6JlOMKH COCTaBJ15!lOT 060-

co611eHHbie Tena pa3HbIX pa3Mepos KaK acTepmUJ:bI, MeTeo

PHThI, KOMeTbI, TeKTHTbI n ra30IThIJJeBhie LJaCTHUbI, pacce-

5!HHhie B KOCMHLieCKOM rrpocrpaHCTBe. 

Teno rrepBwrnoli rnrnHeTbI 3eM.IDI, o6pa3oBaHHoe ny

TeM aKKpeum1 o6JIOMKOB TBep;:i:ott: 000Jl0'1Kli IlpOTOCOJIHUa 

(pHc. 2. a), o6palliaIOiliHXC5l B poe Ha onpe;:i:eneHHoli op6ll

Te, C)KHMaeTc5! BO spaLUemm, YilJIOTH5!eTC5l. B ero rny6o

KIDC HeLl,pax IlOBbIWaeTC5! Te11imepaTypa. rrpOIICXOLl,5!T TIJiaB

JieHHe II qm3HKO-XHMHLieCKa5! .umpcpepeHu11au1rn BellieCTBa 

ITJlaHeThI Ha ccpepmui:anbHbre 060110YKH. B ueHTpe m T5J)Ke

JlbIX ryronnaBKlIX MeTaJlJlOB, pa)J.IIOaKTHBHb!X 3JleMeHTOB JI 

JJ.pyn1x coemrneHntt o6pa3yeTrn 51µ,po, Bhrwe Hero - MaHnrn 

H3 CHJilIKaTOB, a BO BHeWHeli o6onOYKe HeKOHCOJIIIlUipo-
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BaHHb1e pa:rnosemrKHe o6noMKH, tte rro)J,seprumec5I BbICO

KOTeivmeparyptto:H o6pa6oTKe, cpopl\mpy10T crrnOlliH)'IO 

rrepBIILIHYIO Kopy KOHnrneHTMbHOro nma. 

f'naBHbIM IICT01IH1IKOM Terrna 3eMJUI 5IBJI5IeTC5I ee 5I,Up0 

c BbICOKOtt KOHl.{eHTpa1u1eif T5DKeJ1bIX )J,OJiro:11nrnyuu1x He

CTaOl1JlbHblX H30TorroB. HenpepbIBHO pacmefIJI5I5ICh, attn 

Bbipa6aThrnaIOT orpoMttoe Ten.TIO, KOTopoe pacnpoc-rpam1-

eTC5I no Teny nnaHeThI pa,uaanhHO BBepx 11epe3 Terrnonpo

BOLlHOCTb nopo.u ( KOHJJ:Y f(T!IBHO l. 
B o60J10LieLIHOM Tene 3eMnH cKopocTh pacnpocTpa

Hemrn Tenna pe3KO 3a1v1eri:n5IeTC5I rrpH rrepexo.ne H3 »Apa B 

MaHTlilO 1i H3 MaHTIIH B Kopy BBHAY 6onee HH3KOH TeilJIO

npOBO.[{HOCTH rropo,ll BbIUieJie)!<au.urx reoccpep. IlocTO»HHO 

pacTyma» TeMrreparypa pacrrnas.115IeT rropo):(hI Ha 3THX KOH

TaKTax H C03)laeT npoMe)KYTO"!Hbie 06on01IKH I1JiaCTll1IHbIX 

nopoA (sttellittee 5IAPO H aCTettoccpepy), yse.11wnrnaer HX 

o6beM, noBhruraeT .n:asnemre. B rrepHOJJ.bI Kpaiittero ttanp.H

)Kemrn tteJJ,p pa3)KmKeHtthre pacnnaBhI rrpopbrnaIOTC5I ssepx 

( cTpyiitthrtt TerrnoMacconepettoc) no pa3pbrnaM B Mattnm n 

JIHTOCcpepe. 

r.11y6ttHHbie pa3J10Mbl pa3)J,eJ15IlOT JIHTOCcpepy Ha 

KpyrrHbie 6.110K11. IT pH rrpopbrnax )KHJJ:KHX ( OCHOBHbIX, y JlbT

paoCHOBHbIX) MarM Ha .[{HeBHYIO nosepxHOCTb OT):(eJlbHbie 

6JIOKll KOpbI orrycKalOTC5I H csepxy IlOKpbIBaIOTC.5! H3JHI

BafOI.UHMHC.5l pacrnrnsaJVm, Ha KOTOpbIX 3aTeM OTJiaraIOTC5I 

oca)lKH. ITpH noCJie.n:yFOmnx pa3orpesax tte,ri:p nocne):{HHe 

nepeXO,ll5IT B B.5l3KHH pacmrnB KHCJlbIX rropo.n: (rpaHHTOH,llOB) 

H HX ITO,llbeM K nosepXHOCTH rrpiiBO,llHT K lIHBepCHH H opo

reHe3y Ha 3TIIX yirncTKax KOpbI. 
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OKeatt11•1ecK11il nm 1e.:\rnoii K'.OflhI pa3B1rna.1c51 1ia 

orpOMHblX ITJIOI.Ua;urx rrepBH'IHOll KOpbr, ITOKpbITbIX TOJI!lleil 

MeJIK006JIOMOLJ:HblX MeTeopOH,[{HbIX MaTepHaJIOB (pHC. 2. 6-r). 

B KOHUe Karnpxe5! npII rrepBoii rno6aJibHOii pa3p5!.!lKe 

BttyTPeHtteii 3Hepnrn rny60K11x He.up 3eMmr TaKrre 

OTHOCHTeJibHO 60Jlee JierKue OJIOK!i 6hIJilI ITO.UH5!Tbl BbICOKO 

tta;:i: OKppKaIOI.UHM npe.uapxeiicKIIM rraneonattJJ,waqnm.t 

o6pa30BbIBa5! ueJihie cerMeHTbl BbICTyrroB pa3JIHLJ:Hb!X 

MacwTa6oB. ITo.nwrnwne HX pacnnaBbI rey6Irnttb1x nopo;::r, 

OKa3aBwnec5! Herny6oKO rro.n ,[(HeBHOll TIOBepxHOCTbl{)_ 

IICIThIThmamr 6hICTpoe oxna~emre H KpHcTaJim13au1110 B 

ycJIOBIDIX HH3KIIX ,[(aB11em1ii n Te:t1meparyp. BBHJJ:Y 3TOro B 

KpHCTaJIJIHLJ:eCKHe peweTKII BHOBb o6pa3yIOI.UIIXC5! MlrnepaJIOB 

He MOrJIII BOIITH pa3JUILJ:Hhle pa;:uIKaJihI (B OCHOBHm.r 

n1;::i;pOKCHJibHhie rpynnbI II MOJieh.)' Jlbl BO.[lbl), KOTOpbie B 

rey60KHX He)lpax COL(ep)KaJIHCb B COCTaBe CJ10)KHbIX MOJ1eKy.J1 

MHttepaJIOB rny6nHHhrx nopo.u. TaKIIM o6pa30M m TeJI 

nepBHLJ:HbIX MaHTIIllHbIX BbICTynoB MaCCOBO BbI)J,eJ15!JIOCb 

orpm.rnoe KOJJIILJ:eCTBO BbICBo6o~eHHOll BO,U:bl, KOTOpa5! 

COCTaBirna OCHOBY BOJJ;bl .MnpOBOro OKeaHa II rli.ll.pOccpepbl 

Boo6me (puc. 4 ). 

B TeLJ:etttte noLJ:TH Bcefi reo11on1LJ:ecKoii 11cTopmr 3eMJJH c 

ttaLJ:aJia apxe5! .uo Kottua 10pcKoro nepirn.ua ( 4 MJIP.ll. JieT) 

MaHTl1llHbie BbICTYTihI ITO,[{Bepram1Ch .ueey.uaumr: c llX 

noBepxHOCTll CHOCIIJUICb TOJJI.UII HeKOHCOJllI,[{llpOBaHHOro 

MeTeopOH.AHOro MaTepnana II pa3pyrneHHOf'O nepBHLfHOro 

rpaHHTHOf'O CJI05! no.u Heii. 

0.LJ;HOBpe:t11eHHO MaHTHHHbie MaCCIIBbl nocTeneHHO 

onycKaJIHCb no npHmumy H30CTa3Im. B KOHeLJ:HOM IITOre B 

LJ:eTBepTir'-IHOM nep110,u:e orpOMHhie MaCCIIBbl MaHTIIHHbIX 
r-- " -,.=- ~-~· ·.·· ... '·:· -~·:-:-'.-~-~1-1 -1 
f !<j\3AK.C"rf,H f,F(:fl~•GJ~V'.>, ...... .t . .,r~D.t-, ! 
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nopoD, onycnUJHCb mr;Ke ypoBIDI BO.II.bl 11 rrpespan1m1cb B 

JlO}Ke OKeaHOB, a MeHburne no pa3MepaM TIOAIDITIUI - B "6e3-

rpaHHTHhre" ocaL{Ot.JHbre 6accetttthr Trma IlpHKacm11IcKoli n 

Apynrx no,u:o6HbIX rny6oKIIX srrnmrn. 

KonTnttettTa.flhHhiii nm JeMuoH. KOphI coxpamrnc.H 

Ha ylfaCTKax 3aneramrn acTepoIIJJ:HbJX nnatteTe3HManeil 

no3.z:rneli cTamm aKKpeumr. Om1 OblJIII tteno,n;beMHhI .n;IDI 

BOCXOL{.51.II(IIX CTIJlOllIHbIM cppOHTOl'vl l\IaHTHHHbIX pacrnrnBOB 

H no:norviy OCTamICb B CBOHX npeJKHIIX BbICOTHbIX TIOJ10)Ke

HH51:X. 0Ka3aBllUieC.H BHat.JaJie HII3IIHal\rn, OHII BI10CJle.ll,CTBHH 

HCITblTbIBamI OTHOCHTeJihHbllr ITO,U:beM B c1rny rrepIIOL{Ht.J:e

CKli npOHCXO.Q.HII(HX B HX rrpe.nenax ropoo6pa30BaTeJihHbIX 

rrpoueccos, t.JTO, s csoIO Olfepe,u:h, co3.n.asaJIO ycnosm1 .n;IDI 

CKat.JKOo6pa3HOro orrycKamrn CMe)KHbIX MaHTHHHbIX Bbl

crynoB. B KOHUe KOHUOB K HaCT05!II(erv1y BpeMeHII 6JIOKH c 

KOHTIIHeHTaJibHbIM THITOM KOpbI rrpespanIJIIICb B cyury, TO 

eCTb B MaTepHKli c .ll,OKeM6p111IcKHMII ITJiaTcpOpMaMH B 51,D;pe. 

B rrpoTmKeHHhIX yqacTKax s.n.onb Kpaes MaHTHHHhIX 

MaCCIIBOB H B rrpocTpaHCTBax Me)KJlY acTepOH)lHbIMH nna

HeTe3HMaJI51MH TOJIII(H rrepBIIt.JHbIX MeTeOpOH,llHbIX MeJIKO

OOJlOMOt.JHbIX 06pa3osam1il: OhIJIH ttapalI(etthr 3a Ct.JeT .I{O

noJIHHTeJihHoro MaTepuana, cttecettttoro c nosepxttOCTH 

Bhrcryrros MaHTHH, H 6oJiee no3,n;Hnx oca.not.J:HhIX nopo.n.. B 
OCHOBaHHtt TaKHX CJia6oTeITJiorrpOBO):(HhIX TOJII~ o6pa30Ba

JIHCh MOII(Hhle acTeHOI1051CbI, KOTOphre Bhl3hIBaJili HHTeH

CIIBHYIO rpaHHTH3aUMIO BhlllieJie)KalI(HX nopo.n: I1 TIOCJie

.nyIOII(lllI oporeHe3 .n:aHHhIX yt.J:aCTKOB KOpbl c o6pa30BaHiieM 

roptthIX l.lerreli. 
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1. KOCMOJIOrHllECKMI OCHOBA 

I1)le5! KOCMOJIOrw-IeCKOro pacnrnpemrn, H3BeCTHa5! KaK 

Teop1rn DOJlbllIOro B3pbIBa, B HaCT05IJ..Uee spervrn mv1eeT ;::i,o

MI1HWpy10mee nonmKem1e II npmHaeTrn Hau6onee o6ocHo

BaHHOH [58, 74 11 .up.]. Ho OHa paccr.rnTp11BaeT He BeCb Ul!KJ1 

pa.3Bnnui: BceneHHOH, a JUilllh ero lfaCTh - pacllIHpem1e, 

OCTaB.IDrn OTKpblTbIMll MHOrtte OCHOBOTIOJiaraIOmHe BOnpo

Cbl KOCMOJionrn H KOCMoromm. Do npH3HaHIIIO .[QI<. CmlKa 

(Joseph Silk), "Teop1rn EonhllIOro B3pbrna He rrpeTett.uyeT 

Ha poJih e;::i;HHCTBeHHO B03MO)l(HOro orrncamrn BceneHHofl" 

M ee " ... HeJih35! ClfHTaTh 3aBepllleHHOH, TIOCKOJibKY Otta He 

II03BOJUieT o6b5ICHHTb HalfaJIO H c ysepeHHOCTblO npe.ucKa-

3aTh Kotteu; BcenettHoi1" [74]. 

Otta He MO)KeT peumTh TPH cpytt,naMeHTaJihHbIX npo-

6JieMh1: 

1) qTO 6bIJIO )lO HaLJ:aJibHOro MOMeHTa? 

2) KaKosa npupo.n:a CHHI)'JI5Ipttocn1? 

3) KaKHM o6pa.30M cpopr.rnposanIICh ranaKTHKii? 

3a HIIMII nora11tto cne.nyeT Macca .upyrnx He Mettee 

TPY.D.HhIX Ba)l{HhIX aonpocos. Teop1rn EoJihllIOro B3phrna He 

MO)l(eT OTBeTlITb H Ha BOI1p0Cbl, B03HHKaIOI..UIIe npu npII-

3HaHHH Toro, lfTO COBpeMeHHOe paclllnpem1e - 3TO O)lJIH !!3 

MHOrMX IJ;HKJIOB, 11epe3 KOTOpbre npOXO)lliT 3aKpbITa5! Bce

JieHHa5!: 

- KaKIIM o6pa.30M o.ntta cpa3a C)l(anrn nepexo,mn B no

cne.n;yIOmee paclllnpemre nm1 lfTO 5IBJI5IeTC51 npHLJ:HHoli BbI

xo.na 113 c1rnry1rnpHOCTn? 
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- lfro MO)KeT OCTaHOBllTh pacwHpeHHe H Ha1-IaTh npo

uecc C>Kanrn? 

- IloLiel'v1y BceneHHa5I cTOJih moTpontta n Bcer,!:(a m1 

OHa Oburn TaKOH B npOllIJIOM? 

- KaK B03HHKJUI ttaLiaJihHhie qmyKTyaum1, H3 KOTOpbIX 

o6pa30BaJUICb raJiaKTHKII, HJHI TaKHe qrnyKTYaumI npncyT

CTBOBaJIII BCer,I\a? .. lI T. n. 

Kpo.Me Toro, HenpncTynHofI ocrneTC5I npo611eMa npo

crpattcrna. 

Me)KAY TeM Bee 3Tll MOMeHThI l\!Ol)'T 6hITh o6b5ICHe

HhI AOBOJibHO npOCTO. Ho AJI5I 3TOro TIOHa.[l06HTC5I npHMe

HlITb COBeprneHHO HOBblH TIO)lXO):( K IIOHHMamuo rrpttpO,l:lbI 

semeil. He KaCMCh npo6rreM "HaLiana HaLian:" - BpeMeHH H 

npHLIHHbI B03HHKHOBeHirn caMOH MaTepn:n, BbIXO.[l5IW:lIX 3a 

rrpe.n:enhr LienoBeLiecKoro Boo6pa)!{emrn, nonhrraeMC5I H3JIO

)!{l1Th H o6oCHOBaTb aITbTepttaTIIBHbitt BapnaHT IIOHHMamrn 

pa3Bnnui: y)Ke cymecTByIOmeiI 1•vmTepm1. 

1.1. YCTPOMCTBO .MHP03)l,AHIDI 

CymecTByeT He o.nHa, a MHO)!{eCTBO BcenettHhIX. Co

BOKynttocTh Bcex BceneHHbIX cocTaBJI5IeT CynepBceneH

ttyIO, 3aKmoqa10my10 B ce6e Beeb iMaTepHaJihHbIH ?vmp. Otta 

3aHIIl\IaeT 6ecnpe.neJibHOe npoCTpaHCTBO H B CBOeM pa3Blf

nm He pacurnp5IeTC5I, He C:IKHMaeTC5I, a HaXO):(HTC5I B co

CT05IHHH IIOCT05IHHOtt BHyTpeHHeH nyrrhcarurn B cmry He

CKOHLiaeMhIX nepnoi::nrY:ecKax pacw11pemrii O.UHJIX BceneH

HbIX npu OAHOBpeMeHHO!'vl C/KaTll!I .npyrnx II Hao6opoT. 

Bee BceneHHb1e B attarron1LIHbIX cTamrnx pa3BHTirn 

m1eIOT 6ml3KIIe pa3Mepbl II TIJIOTHOCTb BemecTBa, pacum-
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p5UOTC51 11 CHOBa C)KHMaIOTC51 c 1.]JIKJUP-IeCKHM I10BTOpem1et\I 

IloJIOBHHa BCeJieHHhIX pa3BHBaeTC51 BO BpeMeHH B O}lHO!i 

cpa3e, a llpyrM I10J10BIIHa - B npOTI1BOI10J10)KH0H cpa3e. B 

CynepBcenettttoll: OHH pacnoJIO)!{ettbr snepeMe)!{Ky qepe3 

o.n:tty (puc.1 ). Kor,ua scenettttbre o.n:.ttoll: rpynnh1 ttaXOJJ:51TC51 

B rrpeJJ,eJihHO C)KaTOM COCT051HHH, BCeJieHHhie .upyroiI rpyn

Ilbl npe6hrnaIOT Ha npe,nene pacumpemrn. Ilo,n ,uell:crn11eM 

H36hITOLJHOtt BHYTPettttell: 3ttepnm nepBbie pe3Ko pacw11-

p5!10TC5! (He B3pbIBOM), y,uapttbie BOJIHbI OT HlIX }lalOT HaYa

JIO C)l(anuo BTOpbIX: 0,[(HOBpeMeHHO c pacIImpemieM nep

BhIX n.n:.eT C)Kani:e BTOphIX .n:o npe}lena. 3aTeM pacwup51IOTC51 

BTOpbie H rrpou:ecc IlOBTOp51eTC51 CHOBa II CHOBa co CMettoli 

poneii BcenetttthIX pa3tthrx rpynrr. TaKoe U:HKJI11qttoe pa3Bil

TMe BCeJieHHOH rrpOHCXOJllIT 6ecKOHeqHO c rrepHO)lJiqHo

CTblO, no HeKOTOpbIM pacqeTal'vI, rrop51,!lKa 100 MJIPJl neT 

[62]. 
Ha rrepBOM 3Tane pacwapemrn c:>KaThrx BcenettHbIX 

HX IlJiaHeTOH):(Hhie npOT03Be3JlhI pa3JJeTaIOTC51, a .[lBIDKem1e 

Bem;ecTBa OKPY)KaIOmux coce,QttHx scenetttthrx, LlO :noro 
pacurnp51BI.I.UIXC51, no.n: .n:eifcrnIIerv1 BCTpeYttoiI yL1apttol1: BOJl

HhI co BCex CTOpOH o6pamaeTC51 BCI151Tb B HarrpaBJieHilll 

l..\eHTpa co6cTBeHHhIX BCeJ1ettHbrx. ITocne rrepexo.Qa sceneH

HbIMH CBOHX cpe)lHUX pa.iu1ycoB )lBIDKeHirn BemeCTBa 3a 

cqeT :rnepnm y.l{apttoil BOJJHhI pacIIrnpemrn 3aMeTHO oc.1a-

6eaaIOT. Aanee onpe,Qe.115!I01IIYIO ponb HaY1maeT urpaTb 

ycmurnaIOm;eec51 rpaBIITaLUIOHHOe rrpIIT51)1{eHIIe 11,eHTpOB 

Mace C)!(lI]l,lalOlllHXC51 BCeJieHHbIX, KOTOpoe IlOMOraeT rrpo

.n:omKeHJilO pacwnpemrn coce.nm1x BceneHHbIX, y BJieKa51 11 

"pacTaCKHBa51" lIX BemeCTBa. 0YeBII,UHO, B 3TOM 3aKJil01-Ia

eTC5! rrpwurna Toro, qTo «1-1erv1 ,QaJihrne ttaxo,nHTC51 ranaKT11-
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11:a, rc~M 6onbwe cKopoCTb ee yJ..\anettwrn [ 18]: y)..lamr10mHe

C5! OT ueHTpa csoeli BCeJieHHOtt nepmpepHHHhie raJiaJ(THKH 

TIOJI.J"-!alOT HeKOTOpoe ycKopemie OT pacrymero BJUUIHHH 

rpaBIITaUHH ueHTpa coce.I:(HeH C:JKIIMalOil.l,eHCH BCeJieHHOH. 

1.2. MEXAHIIJIVI PACIIIIIPEHIUI BCEJIEHHOH 

B xoJ:J:e C)Kanrn BceJleHHOII 3Be3.I:(bI, Bhipa6ornB Bech 

3anac 3ttepnm mJiyqemrn, racttyT (6e3 KOJrnarrca). B pe-

3YJibTaTe TepMOHi:i;epHoro ttyKJ1eOCHHTe3a 3Be3,na K KOHizy 

CBOett :JKH3HH H3 TIJia3MeHHOf'O COCTOHHIUI nepeXO.[{HT B 

TBepi:i;oe scne.ncTBIIe noc11e11osaTeJibHoro npeBpamettHH 

51.[(ep BOJ:J:OpO.I:(a B 51:)].pa 6011ee rn:nceJiblX XHMH4eCKHX 3Jie

MeHTOB. Otta ractteT, OCTbIBaeT, pe3KO yMeHhIIIaeTcH B pa3-

1v1epax, CTaHOBHTC51 04eHb TIJIOTHOll, y6bICTPHeTC5I CKOpOCTh 

ee spall.l,emrn. 

Ilo Mepe yMeHbIIIemrn pa;::wyca KprrnH3HhI rrpocTpaH

CTBa C:JKUMalOil.l,ettCH BCeneHHOll Ii ycrrnemrn co6CTBeHHOH 

rpas1ffaum1 yracrmrx 3Be3A (3KC-3Be3)].) Ha ttnx na)J,alOT Bee 

He6eCHbie Tena CBOett CliCTe:MbI: TIJiaHeThl co crryTHHKaMH, 

aCTepmr,o:hr, KOMeTbI, MeTeopIIThl, ra30TibIJleBhie qacnn.(hL B 
pe3yJlhTaTe 6bIBIIIHe 3Be3J:{bl npeBpall.l,alOTCH B HeKIIe xo

J10,0:Hhie nnaHeTOHL{bI, COCTOHil.l,He lf3 CIIHTe3HpOBaHHhIX T.51-

:JKeJihIX XIIMII4eCKIIX 3JieMeHTOB H TIOKpbIThie CBepxy KOpoH:, 

COCTaBneHHOH H3 Bell(eCTBa ynaBWHX Ha HHX He6eCHblX TeJI 

- pa3JUf4HbIX MHHepaJIOB Ji ropHbIX nopOJ:J:. 0,n:HOBpeMeHHO 

3KC-3Be3L{hI npo.[(OJDKalOT c6mnKaTbC51 Me)l(J(y co6oi1, npn

T5IfTIBaHCh K ueHTPY Mace csoero CKOTIJieHH51, ranaKTHKH, 

rvieTaraJiaKTIIKH (sceneHHOtt). 

Y c1rnem1e C)Kanrn II y6hrCTpemre spall.l,emrn TBep,nhIX 

TeJI 3KC-3Be3,1:1, o6ycnosmrnai-oT smpacTamre nx 3JieK1po3a-
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p5rn<eHHOCTII. B npe.ueJihHO C/KaTo11 BCeJieHHOli pa3Mepbr 

3Be3):(HbIX TeJI yMeHhlllaIOTC5l n:o nepBbIX KlIJIOMeTj)OB, HO He 

CTaHOB5lTC.5l MeHhllle HX rpaBHTaUIIOHHhIX pamrycos. bb!CT

po Kpynn11:i1ec51 TeJia 3KC-3Be3.ll, 6oJiee um1 1v1eHee pasHo

MepHo 3anoJIH5lJOIUHe c:)lrnMa10meec51 ccpepoun:aJihHOe npo

CTµaHCTBO, HeCMOTp5l Ha HX 6ImOJI5lPHYIO 3JleKTpW·IeCKyto 

3ap.HJKeHHOCTb, He MOryT cuem1ThC5l B emrnyIO uenOLIKY. 

qeM 60Jihllle OHH np116mnKaIOTC5l, TeM 60J1bllle CTaHOBlfTC5l 

CFfJJa lIX B3aHMOOTTaJIK1lBaHH51, TeM 6hICTpee CTaHOBIITC5l l!X 

BparneHHe . .D:a)Ke npu npe.ueJibHOM OKaTJrn BCeJieHHOlI OHi! 

He conp11Kaca10TC.5l .llpyr c .npyroM H KpyrnTC.5l c 6erneHoil 

CKOpOCTbJO. 

3aKpIITIILJ:eCKOe c;.irnTae BCeJieHHOlI npHBO,IlIIT K pe3-

KOMy B03pacTaHIIIO 3ap.5l):(OBOII ClIJlhI B3aHMOOTTaJIKlIBaHlrn 

rumtteTOH):(HhIX Ten 3KC- ( HJIH y)Ke npoTo-) 3Be3,IJ, Ha):( cHnoil 

C:>Kanrn H T)'T :>Ke npOHCXO,IllIT IIX MfHOBeHHhill pa3JieT BO 

ace CTOpOHhI c orpoMHo1i KirnenILJ:ecKoif 3Hepnre1i. Pacll.!11-

pettne OTLI,eJihHOH BCeJieHHOll, TaKHM o6pa30M, npoHCXO,[(llT 

6e3 B3phrna 11 cosepll.IaeTC5l o,nHospe1v1eHHO so scex sceneH

HhIX, pa3BHBaIOIUHXC5l B OAHOH cpa3e. (C1rnxpOHHOCTh TeLie

HH5l npoueccoB B CHCTeMe CynepsceJieHHOII CTOJ!b :>Ke 005l-

3aTeJibHa H ecrecTBeHHa, KaK n s3amv1ocornacosaHHa5J pa-

6oTa acex oprattoa :>K1rnoro oprattmMa. I>e3 npe,D,onpe.ae

nettttofi caMoopraHH3aurm UHKJIHLiecKoro pa3BIITH.5l 6brno 

6br HeB03MOJKHbIM BeLJ:HOe cymecTBOBaHIIe "tte:tKIIBOtt" l\Ia

Teplrn). 

B3phIBbI (He caMofi scenettttol1, a BHYTPII Hee) npo11c

XO.IJ.5IT cnycT.5l onpen:e11ettttoe spel\rn:. I1oc11eL1,osaTeJ1bHO 

B3phIBaJOTC.5l H npespamaIOTC5l CHOBa B rop.5lI.lIYIO 3Be31lY 

pa3neTaIOIUIIeC5l nnatteTOllAHhie TeJ1a (noLJ,po6ttee 06 3TO'.ll 

39 



HlDKe). Y,u,apttbre B0;1Hbl OT pe3Koro pacurnpemrn Bce11ett

HbIX If B3pbIBHOro B03pQ)K)J,eHirn B HHX 3Be3)], OKa3hIBaIOT 

BCTµelfHOe JJ.eifcTBHe Ha pacce1rna10w:11ec51 Bew:ecTBa coce.n

HIIX BCeJieHHbIX µ,pyroH: rpyrmbI - OCTaHaBmrnaIOT II o6pa

w:afOT BC05!Tb llX u;eHTpo6e)KHOe ti:BmKeHHe B u;eHrpocrpe

l'vHITeJ1bHOe. 

Tipu TaKOM xo.ue co6bITHH rrpo6neMa rrpocrpaHcrna 

He cyw:ecTsyeT KaK TaKOBa5!: Bee sce.r1eHHh1e Bcer)J,a Haxo

µ:5!TC5! B o6w:el\I 6ecKOHelfHOM HeII3MeH5!IOW:eMC5! rrpocTpaH

CTBe Cyrrepscenettttoif; C)KaTbre sceneHHbre pacnmp51IOTC5! B 

oKpy)[{aIOlllee rrpocTpaHCTBO, JJ.O :=noro 3aHnMaeMoe pacce-

5!HHblMH sew:ecTBal\Ui CMC)KHbIX pacurnp51IOII(IIXC5! BCeJieH

Hb!X . .ll:MbHCHlllHe rrpou:ecCbl pa3BOpalflIBafOTC5! no Bhillle

OI1liCaHHOMY cu;eHapHIO. 

rapMOHH30BaHHOe pa3BIITIIe coo6w:ecTBa BCeJJeHHbIX 

06ecrre11nsaeT caMoperymrpyIOW:YIDC51, U:IIKJHI'-ICCKH TIOBTO

p5!IDllIYfOC51 3BOJ1f01UIIO Ka>K,ll;OH 3aMKHYTOH BCeJieHHOH B 

OT)],CJibHOCTII 6e3 Heo6XO,UHMOCTII npIIBJIC'-ICHU5! 3cpcpeKTa 

KBaHTOBamrn B MaCWTa6e sceneHHOtt. 

1.3. IIAPAMETPhl BCEJIEHHOM 

CJienaHHhrif Bhirne BbIBOJJ. rrp1rnoa11T K 3aKJIIOLiettnIO, 

lfTO B rrpe.ri;eJibHO C)KaTOM COCT05!HIUI napaMeTpbI BCeJieH

HOH Heo65!3aTeJihHO .ri;omKHbr .ri;ocn1raTb tteBoo6pa3nMbIX 

senwurn: TIJIOTHOCTH - 6onee 10
93 

r/cM
3 

JI pa.ri;nyca - Mettee 

"TinaHKOBCKOtt .D:JIIIHbI" (l0-33
cM). B Teop1rn nOJiblllOro 

B3pbrna TaK11e 3Halfemrn npeµ,nonara!DTC51 no cyTu pa.IHI 

cm,n:amrn: HeI<Ott rrpe,n:rrOCbUlKII B03MQ)KHOrO KBaHTOBaH!rn B 

MaCuITa6ax sceil. BCeJieHHOtt, KOTOpoe HCOOXO)],HMO B Kalfe-
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CTBe ''3ana.na" B3pbIBa. H3BeCTHO, 1no TeopeMbI, H3 KOTO

phIX cne,nyeT HeH30e)l<H0CTh CHHrymrpHOCTII B rrpOWilOM. 

He YTBep)KJJ.aIOT 11 He ttacTa1rnaIOT Ha 6ecKoHe4HO 6onbrnol! 

ITJIOTHOCTII MaTep1rn II 6eCKOHe4HO l\IaJIOil KpHBH3He rrpo

CTpaHCTBa [58]. 
Kor.na OTrra,naeT H~{)K)W B KBaHTOBamm, B OCHOB)" 

rrporH03a napaMeTpOB npelleJlhHO C:tKaToil BCeJieHHOH l\IO

)l(eT 6hITh rroJIO)Ketto ycnOBHe HenpervrettHoro coxpaHemrn 

MaTepnaJibHOH cymHOCTII cpytt.Qal\leHTaJlbHOlI KOCMOJIOril

qecKOll e,nnmn .. ~hl - 3Be3,nHOil OT.QeJibHOCTII. 3TOT np1rnmm 

npe.unonaraeT coxpaHemre 3Be3ao1I CBoeli o6oco6neHHO

CTH, uenocTHOCTH, MaTep!IaJihHOli ocHOBbI. To eCTb oHa Hil 

npw KaKnx 06cTmne.r1bcrnax He pacna.QaeTc5!, He pa.36HBa

eTC5! u He ucqe3aeT (He Tep5!eT csoero 6bn1rn), Ho rrpn 3To111 

3aKOHOMepHO MemieT cpII3Il4eCKOe COCT05JHHe, pa3Mepbl. 

llJIOTHOCTh, TeMrrepaTypy JI .Qpyrne CBOiICTBa B 3aBIICHl'v!O

CTH OT CTa.QIIH pa.3B1ITH5J BCeJleHHOir. 

3TO 03HaI.J:aeT, 4TO 3Be3)Ja B aeiICTBIITeJihHOCTH npn 

rrpe.ueJibHOM C)[\aTlfll He MmKeT OKOH4aTeJibHO rrpeBpanITb

CH B "qepttyIO .Qhipy", ITOCKOJlbKY TaKOir nepexoa 11;v1eeT He

o6pantMbllr xapaKTep ll llCKJll{)YaeT B03:MO:fl<HOCTb UHKJlll

qecKH rroBTOp5!IOIUeroc5J pa3BIITII5J MaTepm1. Cne.uoBaTeJib

HO, 3Be3.D,e "He I103BOJieHo" C)KJIMaTbC5! .no pa.3MepoB c pa

,n:wycoM MeHhUie rpaBHTaUIIOHHOro (pa;:uryca IllBapurm1;1b

.ua). HarrpnMep, pacI.J:eTHbiiI rpamrrauIIoHHbitt pamryc 

Co1rnua cocTaBJrneT OKOJIO 3 KM. Ee.rm 3TY Bem141my rrp1r

HHTh 3a cpe.nHIOIO JJ.JI51 Bcex 3Be3Jl, To o6beM Ka:tKµ:oil 3Be3LlbI 

B rrpe.ueJibHOM OKanm MQ)[{eT COCTaBIITb 

V3B.C)K.= (4/3)*I1R
3
=(4/3)*3,14*(3Kl\I)

1
=113Kl\t

3 
( 1) 
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EcJ111 KOJ111LrecTBO 3Be3~ s Hawer1 ranaKTIIKe (1VlJJeLrnorv1 

nyTu) nop51.llKa 100* 10
9 

n TaKIIX raJiaKTiiK TOJibKO s Harnett 

BCeJieHHOH npe,IlIIOJIO)KHTb ThIC51LIH ( HCXO)J.51 H3 Toro, '-ITO TIO 

nattttbIM )],. Marne (D. Moche) [57] H J:lpyrnx acTPOHOMOB so 

Beel\ BceJiettttoiI (To eCTb Cynepscenettttoii) MOryT 

cymecTBOBaTh MIIJJJJHOHbl ranaicrnK), TO o6beM npeL{eJibHO 

C)KaTOII sceJieHHOH MO)KHO npe.ncTaBIITh rrpMMepHO 

cJie.lly10mnM: 

0TCJO)J.a, pa;a;nyc 0,UHOII npe)J.eJihHO C)KaTOll BCeJieHHOH 

npe.rwonaraeTC51 rrop51JJ;Ka: 

RBC.C)I(.= 3*105 KM (3) 

CooTseTCTBeHHO, rrnoTHOCTh sem:ecTsa rrpe.n.eJihHO 

C)KaToiI BCeJieHHOH MO)KeT 6bITb OKOJIO: 

CJsc.c)K=lViBcNsc.c)K=Vsc.cosp. *CJsc.cospNsc.c)K.= 

=4/3*3,14*(4* 10
28

CM)3*10-
30

r/cM3/113*1015* *I015cM3= 

2,4*10
24

r/CM3 (4) 

KaK sn.1wo tt3 3THX ynpomeHHbIX pacqeToB, o,n:Ha 

npe):(eJJbHO C)KaTa51 BCeJieHHa51 MQ)l(eT HMeTb pa.n.nyc, paBHblH 

300 ThIC. KM H nnoTHOCTb - 2,4* l 024 rlcM3. Pa3yMeeTC51, 

nop51.UOK 3THX u;mpp MQ)KeT KOJie6aTbC51 B HeKOTOpOM 

,UliaIIa.30He B 3aBIICHl\IOCTII OT peaJibHhIX pa.3Mepos BCeJieHHOII 

H KOJlHLieCTBa ranaKTliK H 3Be3!l B Hett. 
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Hcxo.Q>I H3 nono:;.KeHIIB o cospeMeHH011. KpynttoMac

llITa6Hoil o.n:ttopo.n:ttocTH II moTponttocT11 Bcenettttoil: ( B 

paccMaTp1rnaeMoil KOHL(emJJIII - CynepsceneHHoil:), MmKHO 

rrpe.n:rroJIO:IKHTb, LJTO LJaCTb Ha6mo.n:aeMb!X B HaCT05IIUee 

speM5I ranaicrHK MO:IKeT rrpirna.QJie/KaTh He ttaweil: sce11eH

HOH, a cMe)KHbIM C)KHMaIDIUIIl\'1C5I Bce11eHHhIM c nprnv1eptto 

TaKMM )Ke pacrrpe.n:enem1eM semecTBa B npocTpattcTBe. B 

3TOH CB5I3H pa3Mepbl H l\1aCCa OT,n:eJibHO B35ITOtt BCeJieHHOll, 

KaK M KOJUILJeCTBO raJiaKTiiK II 3Be3,n; B HeH, MOf)'T HMeTb 

ropa.3.!:lO MeHbllIHe 3HaLJemrn, 4eM 3To npHH5ITO B rrp1rne

.neHttmv1 pacLJeTe. CoOTBeTCTBYIDIUIIM II3MetteHirnM rro.J

sep)KetthI OObeM BCeJieHHOH Ii IUIOTHOCTb pacnpe.n:enemrn 

semecTBa B Herr B pa3Hbie CTa,n;mi ee 3BOJ1IDL\IllL 

B JJIDOOM cnyqae rrp11ttl(HmiaJibHO Ba:tKHO TO, LJTO sce

JieHHhie B COCT05IHIUI rrpe):(eJibHOf'O c:;.KaTirn He rrepexOLl5lT 

rpaHMU.Y rrpaMeHHMOCT!I peJ15ITIIBIICTCKOtt Teopmr T51f0Te

HIDI. 0TCID,n:a cne.n:yeT, 4TO ll3BeCTHbie qm3II4eCKIIe 3aKOHbl 

L(ettCTBYIDT BO BCeJieHHOtt Beem a, a TepMIIH _, CIIHry .'15lj)

HOCTb" OKa3bIBaeTC51 Heno,nXOJJ51WliM ITO CMbICJIY K TaKOM\' 

COCT05IHIII{) BCeJ1eHHOi1. 

1.4. B03PACT BCEJIEHHOfI 

AcTpocpmnKn c 1mrnIDT B03pacT BceneHttoil OT pac

LJeTHoro MOMeHTa bOJibWOfO B3pbIBa, rrpe,n;rrOJIQ)IGITeJibHO 

rrpmi30llle.D,lllero 10-20 Mnpn neT tta3a;a:. Tipn 3T01\I B03paCT 

caMbIX n:peBmrx 3Be3n ol(emrnaeTC51 B l 0-15 l\rnpn neT. 

Conttu.a - 5,5 MJIP.ll neT [74]. 

3TH l\mppbr noBOJlhHO ycnoBHbI. Lbmna30H Kone6a

mrn B03pacrn BceJieHHOtt OT 10 .no 20 l\IJIP,Q JieT 3aB!!CIIT OT 
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np11tt5!TOrn ,n1151 pacqera 3tta'-1emrn nocT051HHOtt Xa66na (H) 

MeiKJlY 50 II 100 Kl'vl/( c*l\foK). TipII cpeJlHeM 3Ha'-!emm 

H=75 B03pacT BCeJieHHOl'.! OKa3bIBaeTC51 paBHhIM 13 MJIPJl 

neT. 

)l.i151 crryqa51 3aMKHyToil Bce.rreHHoll B03paCT orrpeJle

m1eTC5! KaK 2/3*1/H H paBH51eTc51 8,7 ivrnpJl ner [74]. A B03-

MOiKHbie rrpe.nenhr H3Mettemrn ee B03pacTa (3aMKttyTOM 

Bcenettttoll) MOryT COCTaBIITb OT 6, 7 ,[(0 13,3 MJIPtl ner. 

Cornactto aBTopcKoll Kottuem.i:1m pacnrnpemie Bce

neHttoiI rrpOHCXOJlHT BC.11e,n:CTBI!e 3ap51JJ;OBOro B3amvlOOTTaJI

KIIBaHirn 3anpeueJlbHO cJI<aTbJX rrpoTmBe3Jl. CH51nte Bttern

ttero C)l<aTm1 rrp11 pacwHpemm Bcenettttoii o6ycnoBmrnaer 

B3pbIB caMbIX 60JlbllIHX rrpOT03Be3JJ; nepBbIMII, 3aTeM JlPY

rnx B nop51)lKe y6hrnamrn 11x pa3MepoB II 3ttepreTH'-leCKoro 

IIOTeHuHaJia. 

HyiKHO nonaraTb, orpol\rna51 3ttepnrn pacrnupemrn 

coo6unrna COOTBefCTB)'IDI..UYIO CKOpOCTb pa36eramrn raJiaK

TlIK, rrpH 3TOM cymecTBYIOI..Uee .uasnemie C1KaTII51 BCeJleH

HOtt cmrn<aJIOCb OTHOCIITeJ1bHO 6bICTpO. Bep05!THO, IlOHa,I{0-

6HJIOCb He O'-leHb npo.z:i:omKIITeJibHOe spervrn, '-ITObbI MOrJIH 

tta'-IHHaT&C51 B3p&rn&r rrpoTmBe3n, BHYTPH KOTOp&rx Tarmac& 

H Q)l{lf.IlaJia B03M0)KHOCT1i BbIXO,na 3HeprH5! aHHiffHJ1511.{IUI 

3Jie.MettTaptt&rx qacntu-attTH'-lacTm.i: KaK 3arran TepM051Jlep

ttoro B3pbrna. 

ilcxo,n51 H3 3TOrO II )''-ll!TbIBa51 np1rn5!ThIH B03pacT 

C01rnua 5,5 MJIPJl JieT, MOJKHO npe,n:noJIO)KHTb, '-ITO Pacrn11-

pemie Harnett scenettttoii Morno tta'-laTbC51 He 6011ee '-leM 7-

10 Mnpµ: JieT tta3aJJ;. B TaKorv1 cnyqae B03pacT rnapOBbIX 

CKOilJleHIIil, caMb!X npeBHIIX 06pa30Bam1ii BCeJieHHOI\ 
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npe.[1,no11araeMb1i1 B Aliana3otte 10-14 MJip):{ neT, oKa3bIBaeT

c.s:r 3aBhIIIIeHHbIM. 

1.5. CBOHCTBA BCEJIEHHOH 

Pa3yMeeTc.s:r, carvrn MaTepw1 no.s:rmrnacb He 7-10 u ,u:ax;:e 

10-20 MJip;::i: JieT Ha3a,n, KOr,na Morno npOIBOHTH paCIIIIIpe

Hlle BcenettttoJi. MaTepm1 B03HHKJrn 3a,no11ro .no Hero 11 

" " B rrepe)luIJia MHoro Tanrx «B3pbIBOB». pervrn H npu•rnttbl 

rrpottcxmK,Uemrn MaTepm1 BOIICTirny He,noc.s:rraeMbr ,nn.s:r <re

noseqecKoro soo6pa}Kemrn. Tipe.IJ;nonaraeMbitt «nOJibIIIOli 

B3phm» 6hrn JIHIIIh HaLJ.anoM oqepenttoro pacwIIpemrn TOli 

rronoBHHhI sceneHHbIX, KY .D,a sxo,n1n u Haw a, II c:;Kanrn 

aceneHHbIX ,npyroif rpynnbr. 

B ttacTo.s:rmy10 3rroxy see sceneHHbie ,n:ocT11rnu csoero 

cpe,nttero pa,nnyca: OAHII - npII pacIIIupemm, JJ,pyrne - nprr 

C}l(aTtttt (CM. cpeAHIOIO cpa3y Ha pHc. 1). Ha6n10.naer-.10e np11 

3TOM COCTO.s:IHHe KpyrrnorvrncwTaOHOlr 0)],HOpO,QHOCT!I If ll30-

TpOIIHOCTH Bcenettttoii .s:rsn.s:reTC.51 JvffHOBeHHbil\t, a He nocTo-

51HHhIM ee csoJicTBOM. To ecTb, ero ue.HhJH rrpum1J\.taTb Ja 

<J>yu~aMeuTaJibttoe csoilcTBO emrnm1 Bcenettttoi1 (Cynep

Bcenettttoil). Co BpeMetterv1 3TO cocT0.51HHe, Ha3Battttoe 

"KOCMOJIOrll<J:eCKliM nputtuimoM"' ttapyIIIIITC.51, Kor.na O,llHll 

BCeJieHHbie, rrpO.D.0JI)J{a5! C)J{HMaTbC51, CTaH)'T nJIOTHee, Tel\1-

Hee (noracttyT 3Be3.rt:hr) H MeHbI.IIe pa3MepaMII, a JJ:pyrne. 

pacnrnp.s:r.s:rch, CTattyT 6onee pa3pe}KeHHbIMH II 6onhIIIe no 

pa3MepaM. TeM caMbIM, CynepsceneHHa.s:r Hem6e:1KHO cTa

HeT HeO.[(HOpO,llHOtt If aHII30T}JOflHOtt. 
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B HhrnewtteM cocT051HIIH CyrrepsceJieHHOH s mo6ofi 

TOYKe Harnett sceJiettttoli, na)Ke B ee rrepmpepnlitthIX qac

T51X, BOKpyr l\10/KeT tta6JuonaThrn 6onee HJIH Mettee pastto

Mepttoe pacrrpe)leJieHIIe pa36eraKHIUIXC51 ObbeKTOB. 3TO 

B03MO/KHO ITOTOl\ty, YTO Ha BHewHeil CTOpOHe BCeneHHOH 

oy .Ll.YT BlI)lHbl semeCTBa CMe:>KHOli sceneHHOli. rrpHMepHO 

TaKOH /Ke ITJIOTHOCTH pacrrpe,nenemrn II TaK /Ke y,na115IIO

wnec51 OT tta6moLJ;aTeJ151 B IIX .UBIDKeHim K ueHTPY CBOell 

C/KIIMafOweHC51 BCeJieHHOiI. A npH B3Dl51Jle B CTOpotty ueH

Tpa csoeii sceneHHOtt omywemre 6yJJ,eT TaKoe )Ke, rro

CKOJihKY caM Ha6mo,n:aTeJih 6y neT OT)laJI51TbC51 OT raJiaKTHK 

BHYTPetttteiI qacnr sceJiettttoil. 

Ha HaCT051llleM :narre pacwIIpemrn rrpaKTn<IeCKJI see 

3Be3.UhI HaweiI sceJiettttoil 3arnpemICh. Om1 6y;zyT ropeTb 

JlO KOHUa pacwupemrn H HaYHYT 3aTyxaTh c HaqaJIOM C)l<a

Tli51 sceJieHHoii. BpeMettttoiI oTpe30K ropemrn 3Be3JlbI pac

rroJiarneTC51 ClIMMeTpHYHO OTHOCIITeJihHO MOMettTa l\faKCJI

MaJibHOro pacwupemrn scenetttto.li: 3aropeswHeC51 patthrne 

3Be3JlhI rroTyxttyT IT03)Ke II ttao6opoT. 3To 06ycJiosmrnaeT

c51 KOJI!IqecTBOM ITOTeHUIIaJihHOH 3Hepnrn 3Be3)lhl rrpH OL{H

HaKOBOtt CKOpOCTII rrpoTeKaHirn TepM051L{epHOH peaKuHn: 

HaH60Jiee Kpyrrtthle II MaCCHBHhie c MaKClfMaJibHOH 3HeprH

ett B3pbIBaIOTC51 (3aropaIOTC51) rrepBblMH H rop51T JlOJlhllle 

scex (6011hwoll: pecypc "Tornrnsttoro" MaTepnana)~ ttan

Metthw11e no pa3MepaM ( COOTBeTCTBeHHO, c HaJIMeHbillett 

3Hepn1eii) 3aropaIOTC51 ITOCJleJlHIIMH II BhirOpaIOT (racttyT) 

patthwe scex. 

B cocenm1x scenetttthIX, c:>KII!\-IaIOI.QHXC51 B ttaCT05I

my10 3noxy, 3Be3Jlhl TO/Ke rop51T, HO YaCTh H3 HIIX y)Ke rro

Tyxna. B HaCT051wee BpeM51 Mb! BII)llIM CBeT, KOTOpbltt H3-
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Jl)'LI&Jl:Il Te 3Be3,iJ,bl MHJlJUiap,llbl JieT Ha3a,IJ.. I1o3TOMY H3\I 

Ka)KeTC51, LJ:TO BCe OKpy)f(aromee Hae npocTpaHCTBO B Kpyn

HOM MaCrnTa6e paBHOMepHO yce5IHO 3Be3,n:aMH 11 Ha 3TOII 

OCHOBe ,QOnycKaeM O,IlHOpO.IJ.HOCTb H II30TpOilHOCTb BCeJieH

HOH. 06nacn1 y)Ke noTyxrnux 3Be3JJ, H ranaKTHK coce.n.mr:--: 

C)KHMaromuxc51 BceneHHbIX (Te.MHbie yqacTKII Cynepsce

JiettHoii) o6JiaJJ,aroT MOll{HOiI rpamnauueH: H c HllMH CB5I3a

Hhl TaKIIe rIOH5ITlUI, KaK CKpb1Ta5I 1\-!aCca, ''i.1epHbie )lblpb1··. 

HeiiTpOHHbie 3Be3,QbI HT. Il. 

K TE3HCAM no KOC.l\'lOJIOrHM 

Muo~ecTseuuocTh BceJJeHHhIX. .D:oraµ;KII o B03-

MO)f(HOM cymecTBOBamm MHmKeCTBa BCeJieHHbIX Bb!CKa3bl

BaJIH:Cb H paHbille H B o6meM He BbI3b!BaJm OCOObIX Teope

Ttt:LJ:eCKMX B03pa)Kem1iI (mm nrnopHposaJI11cb?). 0JJ.HaKo 

OHM He 6hrmr ucnOJih30BaHbI KaK 6a3a )lJI5I nocTpoemrn Ka

KOM-Jrn6o ueJihHOJI KOHUerru1m. 

BceneHHhrx B LI,eHCTBIITeJihHocnr .uom1rno OhITb sern1-

Koe MHO)f(eCTBO. Ka)K,ZJ:a5I m mrx rrpe..ucTaBJI5IeT co6oil 

3aMKttyTyro CIICTe1viy c KOHeLIHbIMH pa3Mepa1Vrn, IlJIOTHO

CTbK) ll pa3BIIBaeTC51 caMOCT05ITeJibHO B rapMOHH'-IHOlll 

B3allMO,ll,eHCTB1UI c OKp)nKatOll{HMII ce6e I10)l00HbIMH BCe

JieHHbIMH. CoBoKyrrttoCTb IIX, Ha3BaHHa51 MHOH «CyrrepBce

nettHa.sD>, 5IBJ15IeTC5I OTKpbITOtt CIICTeMOl!, 3aHlIMaeT 6e3rpa

H11LJ:HOe rrpocTpaHCTBO H 3aKJitOLJ:aeT B ce6e 6eCKOHe'-IHOe 

qncno BceJieHHhIX. 0Ha He pacrnup5IeTC51 11 He C)f(IIMaeTC5I, a 

rrpe6brnaer B COCT05IHIIH I10CT05IHHOH rry JlbCaUim BBII.IJ.Y He

rrpepbIBHO rrpoucxo;:i:51rn,ux BHYTPH Hee nonepeMeHHbIX 

47 



pacwupeHHH H C'JKaTuli BceneHHbrx ABYX rpyrm, pa3Bli

Ba10m11xc51 B nponrnocpa3e. 

Ha octtoBe MHmKeCTBeHHOCT11 BceneHHbIX MO'JKHO 6e3 

oco6bIX 3aTpy AHeHIIII nOH5!Tb MHOflie H3 cymecTBYIOW.HX 

npo611eM KOCMOJiormI II KOCMOrQHHI!. Tipe)K,.Qe Bcero, CHJf

MaeTC5! npo6Jiel\<Ja npOCTpattCTBa, TaK KaK Ka)l{,Ila5J: OT)].eJih

Ha5! BCeJieHHa5! HaXO,!:UITC5! BH)'TPII o6mero rrpocTpaHCTBa 

CynepBceneHHOH (BonpeK11 npeucTaBnem110 o TOM, 'ITO 

"Btte sceneHHOH HMLJero HeT" [58]). CooTBeTCTBeHHO 3TO 

uenaeT pacmnpem1e BCeJieHHOll B03MO~Hb1M cpH3H'IeCKH: 

no5!BJI5leTC5! pa3HOCTb Me}KJlY 3HaLJeHirnMH .n;asnem1M: BHYT

pu C}KaTOH BCeJieHHOH II B pa3pe/KeHHOM npocTpaHCTBe 3a 

ee npe.neJiaMn, Ky.na BCeJieHHa5I l\10)KeT pacw11p5!TbC5!. 

CaMopa3Blinre CyrrepBce;1ettttoM: o6ecneLJHBaeTC51 

rapMOHHLIHb!M B3amv1oooycnoBJJeHHbIM pacw11pem1eM-

C}Kan1eM Ka)K,IlQH II3 BCeJleHHblX. 3TOMY cnoco6cTBYeT no

nepeMeHHOe pacnoJIO>KeHIIe BCe.:1eHHbIX c ,IlHaMeTpaJihHO 

nponrnon0;10>KHhlMII cpa3a:vm pa3BHnrn TaKHM o6pa30M, 

YTO K3)IC)J,a5I pacwHp5!IOilla51C51 BCeJieHHM OKpy)KeHa C)KII

MaIOW.Hl\HfC51 II Ka)K,Ila5! C)K!Il\Ial0Illa5!C51 OKpy)KeHa pacun1-

p5!IOW.HMHC5!. 

Tipn TaKOM B3amv1opacnoJIO)Kemrn sceJieHHb1e o.nHoii 

rpynnbI, npe6hrnaIOW.He B npe,ueJJbHO C)KaTOM COCT051HHH, 

c1rnxpOHHO Ha'nIHaIOT pe3Koe pacwupemre o6bel\rn co Bce

MH conpOBO>K,UaIOW,HMH npoueccaMII TIOCJ1e)],OBaTeJibHOrO 

33)KHramrn 3Be3,.Q B HHX. Mow:Ha5! ~maptta51 BOJIHa OT pac

WHp5ilOillHXC51 BCeJieHHbIX o6paw:aeT ocna6.neHHOe K TOl\IY 

BpeMeHH uettTpo6eKHOe ,QBlliKeHI1e MaTep1rn CMe)KHbIX 

BCeJieHHbIX npyroli rp_ym1bI B ueHTpOCTpeMJITeJibHOe . .D,py

n!Mll CJIOB3MII, pacwIIp51BW!IeC5! L{O 3TOro BCeJieHHbie HaY-
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H)'T C)KllMaTbC5l, 6Jiaro,IJ,ap5l 0}],HOBpeMeHHOMY MrHOBeHHO

My pacumpemuo OKpy)!{aJOlll,HX BCeJieHHhIX, .n:o 3TOro C)Kl!

MaBllil1XC5l. 

Tipu nepexoJJ.e sceJiettHhIMH cso11x cpe,uttnx pa.ruryeoB 

(o.nttn - npu e)!{anm, .n:pyrne - npH paewupemm) ,qosneK1-

lll,eil CTaHOBJiTe5l e1rna npl!T5DKeHJrn u,ettTpOB Mace e)!{Ij

MaJOIII.IIXea BCeJieHHbIX, KOTOpaa ysneKaeT, paeTaeKrmaeT 

Belll,eCTBO paernttp5llOlll,lIXe5! BceneHHbIX BO see CTOpOHbl, 

no,ru:i:ep)!{IIBa5! Httepu;IIIO u,eHTpo6e)l{H0ro )J.BIDKemrn IIX Be

mecTBa B TOM )Ke ttanpasnemm. 

Bb1rne 6hIJIO noKa:rntto, 1no B Kpai1tteM c:rKanm sce

JieHHhie He )l0X0}],5!T )lO e1mryn5lpttoeTH II oeTaJOTC5! B co

CT05IHIUI np11MettaMocnr qm311yeeKIIX 3aKOHOB. PHYap;:i, 

lJeil3 Tomvrntt TmKe nonyeKan MhICJlb, cno Bcenetttta5! MO

)KeT 11CTiblTbIBaTb noene,noBaTeJlbHOe Yepe,uoBaHIIe lJ,liKJlOB 

C)l{anrn l1 paernnpemrn II npa 3TOM enttry ;15!pHOeTh MQ}KeT 

6hITh tteofol3aTeJihHOtt [74]. TaKnM o6pa30M cmn.rneTC?I 

npo6JieMa CHttrym1pnocn1. 

TaK)Ke tteT tty)K)lbI 11eKaTb npnqHuy B3pbrna (pac

mHpemu1) seeneHHOU (He CynepaceneHHOU, KOTOpa5l He 

B3pbrnaeTea) B KBaHTOBamm B KpynttbIX MaernTa6ax. Pac

rn11peH11e BeeJieHHOll BTIOJIHe MO:tKeT 6hITb 06yc11osneHO Ky

JIOHOBbIM B3aHMOOTTaJIKI1BaHI1e1v1 ee KOl'.rnOHeHTOB - 3JieK

TpHYeeKU errnhHO 3ap.5nKeHttb1x 11 oYeHb OhieTpo Bpalll,af0-

m11xca nJiaHeTOII}],HbIX Ten 3Ke- (HmI npOTO-) 3Be3,Q. 

Koue~rnaH cTa)UtH mHJHu JBeJAhI. Conraetto eywe

eTBYIOIIJ:HM npe,ri:eTaBJieHIIB!'v1 [28], Tepiv10.5!.Ii:epHbie peaKU,llll 

(T51P) B 3Be3.nax npoTeKafQT no exeMe noeJ1e,uoBaTenhttbrx 

npeapawemrii .5!D.ep Bonopoua B anpa remrn, remrn - Byrne-
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po)]., y rnepo.[\a - B 51.[.\pa ell(e OOJ1ee UiiKeJihlX XHMHlfeCKHX 

3Jiell.1eHTOB. Bo scex 3TIIX peaK1urnx Bb1cso60)1{,l:{aeTc5! :rnep

nrn, O):(HaKo 51)],epHbie npouecchI cTaHOB51TC51 see Mettee 34>

cpeKTIIBHbIMIL B KpynttbIX 3Be3.nax c Maccoii, npeBbIUiaIO

ll(ett co11HeYHYIO 6onhwe LieM s 10 pa3, npespall(emrn :rne

MeHTOB 3aKaHYIIBaIOTC5! Ha )KeJJe3e II 51,IJ.epHbIH peaKTOp 

3Be3)].bI ocTattaBmrnaeTc51. B MeHbWHx no Macce 3Be3,[(ax 

ocTaHOBKa TJIP npoucxo)],IIT pattbwe, He )J,OXOJJ.51 JJ.O c1rnTe-

3a )KeJie3a. 

IIp11 3TOM CYIITaeTC51, YTO HallOOJiee Bep051THblM KOH

UOM )Klf3HII 3Be3)],bl 51BJ15leTC51 ee KOJJJianc, o6ycJIOBJieHHblll 

o6be)UIHeHJ.IeM npOTOHOB II 3JieKTpOHOB aTOMOB H npeBpa

ll(eHIIeM HX B HellTpOHbl c BbI)],eJiemreM orpOMHOH :rneprHH 

B BH)],e B3pbIBa csepXHOBOII. Ha iviecTe OCTaeTC5l HeihpoH

Ha51 3Be3,na, a stteWH5l51 ra3osa51 o6onolfKa 6brnweli "06b1IJ

Holi" 3Be3)],bl pa3MeTaeTC5l B KOC!VIWieCKOe npocrpaHCTBO. 

HeKOTOpb1e yqettb1e )],OTI)'CKaIOT npyroii: BIIJ:l Kom1an

ca - TaK Ha3bIBaeMblH yrnepO)],HbliI B3pb1B, B pe3yJibTaTe KO

TOporo 3Be3)],a pa3HOCIITC5! BJJ.pe6e3rn, He o6pa3y5! Hett

TpOHHOH 3Be3JJ.bL Ha ee MeCTe He ocTaeTC5l HHIJero. B 060-

HX sap11aHTax rnastta51 cyTb ocTaeTC51 Ta )Ke - 3Be3.ua norn-

6aeT n He npe,n:nonaraeTC51 B03MO)KHOCTb ee B03pO)IQJ.eHIIB, 
~ ~ ~ 

YTOObl OHa CHOBa Morna CTaTb rop51ll(eH 3Be3)],0H. 

CymecTByeT n .upyroe yTBep)K)],emie, 4TO "TOJihKO 

3Be3,Ubl c Maccoii MeHbWe 1,4 COJIHeYHOtt, a TaK)Ke Te, KO

TOpbie BOBpeM5! ycneBaIOT m6aBIITbC5! OT JllIWHeH MaCChl 

nyTeM o6pa3osamrn nnaHeTapttbIX TyMaHHOCTeii mm 3a 

C4eT 3Be3,0:HOro BeTpa, TIIXO 3aKaHYlIBalOT csoe cymecTBO

BaHIIe. Omi: npeBpall(aIOTC51 B 6eJibie Kapm1KH, B KOTOpbIX 
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Y'Ke tte rrpo11cxo;:un HI1KaK11x 51µ,epttbIX peaKu:111i H KOTOpbit: 

ttaxo,l{5ITC5I s ycTOHlfIIBOM pasttosecmr" [28]. 

3TO 3HalfHT, lfTO 3Be3)J,bl He 065I3aTeJ1bHO nponaµ,aIDT. a 

HMeeTC5I qnBHlfeCKa.H B03M0)KH0CTb, 'ffO OHH MOryT coxpaHIITb 

CBOl{) MaTepuaJJbHYID OCH OBY. MO)l<HO CKa3aTb KaTeropH1IHee: 

IIMeHHO TaKOlf nyTb npoXOA5IT see 6e3 IICKJilDlfeHirn 3Be3)J,bl I1 

3TO - He KOHeu HX )l{lf3HH, a 5IBJ15IeTC5I scero JUUllb HeKOTOpbl\I 

0Tpe3KOM B 6ecK0He1rno IlOBTOp51lD1lJeMC5I UHKJ1e HX pa3BHT115I, 

3a KOTOpbIM ttenpeMeHHO cne.a.yeT so3pmKJJ.em1e. IIocJie,nttee 

npOHCXO.)JJiT B CTaJJ;IUi pacmupemrn BCeJieHHOH rryTeM B3pbma 

TeJia 3KC-3Be3.l(bI, KOr)J,a ee Tsepii:a.H o6oJiolfKa pa3pbrnaeTC.H Ha 
C" ,... ~ 

KYCKH u pa3opaCbIBaeTC5I B OJIIDKHllli KOCMOC, a BttyTpeHH5!5! 

ropRlilM nJia3Ma lI3 scrymrnumx B peaKUHII TepM05IAepttorn 

CIIHTe3a 51,IJ,ep BO,IJ,Opo.na o6Ha)l<aeTC5I, '-ITO Ii 5IBl1TC5I 3aHOBO po

.UHBllleHC5I 3Be3,IJ,Olf. 

3Jie1npo3apS1iKeuuocTb 3Be3,!J,. "BceJieHHa5I 3JJeKTpo

Heih·panhHa ceifqac, ... BceJietttta5l 6brna ttefiTpa11btta 11 pattbwe 

- no 3aKotty coxpattemrn 3JJeKTpII'-IeCKoro 3ap5I,n:a - npu ttamr

q1m 3JieKTpOHHO-n03HTpOHHhIX nap". TaKoe AOrry1lJem1e aKa

.neMnKa .JI. E. 3eJib,l{OBII'-Ia [64] OCHOBaHO Ha TeopeTJILieCKllX 

npe.nnonmKemrnx, ucxo,U5I1lJHX H3 tteo6xOJJ.HMOCTH co6JJID,ne

mrn 3aKOHOB TepMO.!lHHaMI1lfeCKOro paBHOBeCH5I, B COOTBeTCT

BlfH c KOTOpbIMH B TIJ1a3Me ,UOJI)lilibl npncyTCTBOBaTh see BH)J,bl 

qaCTHI.( u aHTHl.faCTIII.(. qeM Bbillle TeMrreparypa IlJia3Mbl, Tei\1 

60Jihllle l.faCTHU If aHTHlfaCTIUJ,: npOTOHOB-aHnmpOTOHOB, Heil

TpOHOB-aHnrneihpOHOB, KBapKOB-aHTHKBapKOB (m KOTOpblX 

OHH COCT05IT) H APYrHX. 
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EcTeCTBeHHO, co6moAeHue T04HOli crnv1MeTpHH scex 

3aKOHOB rrpHpOJlbl o6ycJ10Bl1J10 6bI paBHOe KOmiqeCTBO Bcex 

4aCTIIQ II aHTII4aCTHQ BO BCe CTai:um pa3BHTlrn BCeJieHHOH II 

OHa BCerJla coxparnrna 6hI CBOIO 3J1eI·(TPIP·IeCKYIO HeHTpaJlb

HOCTb. B TO )Ke BpeM5! HaOJlIO]laeMb!H peaJlbHbIH MHp xa

paKTepmyeTC5! 6apnouuoii: aCHMMeTpneii: - COCTOHT TOJlb

KO m 6apHOHOB H rroKa aHT116ap110HbI He Haii.zi:eHbL A 3TO B 

CBOIO OLiepe.n;h MmKeT yKa3bIBaTb Ha H3HaqaJ1hHOCTb Heco-

6J1IO]lemrn 6apIIOHHOH cmv1MeTpm1, T. e. Ha TO, qTO H B .na

JleKOM rrpOWJlOM I1J1a3Ma co,nep)KaJla 1136bITOK LfaCnIQ Ha)J. 

aHTlf'-IaCTIU.(aJV!H. 

Bo3MmKHo no3TOMY Bee 3Be3]lhI HMeIOT MarHMTHoe 

nosre II 3JieKTp03ap5!)KeHhI. Ha np11Mepe CoJ1HU:a BII.UHO, qTo 

l\IafHIITHOe rrosre HeB031VIYll.leHHbIX o6J1aCTeil cpoToccpepbI 

HMeeT Harrp5!)KeHHOCTb OKOJ10 1 3pCTe.ua, a aK'TIIBHbIX 06-

JlaCTeII - B coTmr II ThIC5!4II pa3 6oJihwe. 

HanpmKeHHOCTb 3J1eKTpmrnrmITHoro ITOJ15! 3Be3)lhI 

AOmKHa cmnKaThC5! npn ee 3a-ry·xamrn n rrpeBpamemm B 

MaJieHbKOe XOJ10..QHOe TBep.uoe rnmHeTOHJlHOe TeJlO, co

CT05!ll.lee II3 XHMII'·IeCKIIX 3JleMeHTOB II ITOKpbITOe o6nOMKa

MII ropHbIX nopOA JI MHHepaJlOB ynaBWHX Ha HIIX He6eCHblX 

TeJI CBOeiI CHCTeMbI. Tipo;::i:OJI)J(aIOmeeC5! C)KaTIIe 3KC-3Be3JJ;bl 

BbI3bIBaeT y Hee yMeHbWeHHe pa3MepoB, IlOBbIWeHIIe nnoT

HOCT!I, pa3orpeB H pacITJiaBJlemie BemecTBa B HeApax, 'ITO 

Ha cpotte Bee 6011hrnero y6hICTpemrn Bpamemrn Be,u,eT K 

B03pacTaHIIIO Hanp5!)J(eHHOCTll 3JleKTpOMarHHTHOro I10J15!. 

B c11rnMa10meifc51 BCeJieHHoll oLieHb ObICTpoe spame

m1e II B3amvIO}J,eIICTBHe He IT03BOJI5!IOT 3KC-3Be3.r:t:aM ''npII

mmHyTb" .npyr K ;::i:pyry pa3HOIIl\1eHHb!MII I10J1IOCaMH H co

CTaBHTb ewrny10 u.enOLIKy. Hao6opoT, IIeM 6011hrne om1 



np11.6mDI<aIOTC5I }:{pyr K .npyry, TeM 6onbwe B03pacTaeT crnrn 

HX B3aHMOOTTaJIKirnamrn, KOTOpa5I B KOHUe KOHUOB npeBbl

CHT C)KaTJie BCeJieHHOM 11 c orpOMHOtt 3Heprne11 pa36pocaeT 

3KC- (1rn11 Tenepb npOTO-) 3Be3.[(bI BO Bee CTOpOHbl B OKpy

)KaIOmee KOCMIP-IeCKOe npocTµaHCTBO. TaK COBepwaeTC5! 

MrHOBettttoe pacurn:pem1e BcenettHOH 6e3 B3phrna, B Blt'.le 

pa3JieTa ITJiaHeTOH,llHhIX TeJI npOT03Be3,U 3a cqeT ICyJIOHOB

CKoro B3aHMOOTTaJIKHBamrn. IIo 3Toii np11.q1rne BcenettHbie 

He B3pbrnaIOTC.H. B3phrnaIOTC.H TBep,ri:hre rnraHeTOHJJ:Hbre npo

T03Be3Ahl B HIIX, Ka)K,l{a.H B CBOIO oqepeJJ:h, cnycn1 onpege

JieHHOe BpeM» nocne Haqana CTµeMHTeJihHOro nx pa3JieTa -

pacnrn:peHIDI BceneHHoii. 
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2. KOCMOrOHHl.JECKMI OCHOBA 

MaTepm1 cKottuettTp11poBaHa rnaBHbIM o6pa30M B 

3Be3nax II B 3aBIICIIl\.IOCTlI OT CTaL(ml IIX pa3BHTlUI Mem1er 

MecTo pacnoJimKemrn, o6beM, qm3114ecKoe cocT051HHe, 

CBoilcTBa. I1o3TOMY 3;ie1v1eHTapttbIM "Knpmr4IIKOM" Bce

Jiettttoil: 51BJI51eTC51 3Be3,ua. Orpol\.rnhre c11cTeMhI coTeH MHJI

mmpAOB 3Be3,n COCTaBIDIIOT raJiaKTIIKH, KOTOpbie B CBOIO 

oc1epe.n,h o6pa3yIOT eI.Qe 60.11ee o6umptthre CHCTeMhI m co

TeH, TbIC514 4JieHOB - cKornremrn rana1rTHK. PaccMCYrpHM 

oco6eHHOCTH ranaKTllK c rr03IIIUm Hosoil Kottuerru;nn. 

2.1. rAJIAKTIIKH 

IlJIOCh'.He rarraKTI!KH 06pa30Bam1Cb OTHOCHTeJihHO 

He,JaBHO B pa3.TleTaIDme!Irn BpamaIDweik51 "KyLie" np0To

ra.1ah."TIIKH B3pb1Bbl Haa60.1bWIIX rrpOT03Be3;:i: B ueHTpaJib

HOli 4aCTH ,:i:amr Ha4aJio pa3sepTKe u pacurnpettHIO ranaK

TllKII. I1031Ke B3pbIBaTll!Cb MeHbWHe npoT03Be3.D;bI, pa36po

caHHble Ha neprnpepHID. B JT01:-.1 3aKJIEO<J:aerc51 rrp1fi1rna 

npllypo4eHHOCTII ;\lOJ10;:J:bIX 3Be3)l K cm1pa..11bHbL.'llI BeTB51M 

IlJ10CKIIX ra.naKrIIK C ne.rreHOII ra30IlbIJieBOll MaTepmI. ra3o
ITbIJieBOe 06.11aKo coCTOHT H3 pa3Hosem1Knx 06no1v1KOB n 

Me.lKllX 4aCTHU pa30pBaHHblX H paCKIUlaHHbIX TBCpJ:lblX 

o6oJIOcieK 3Tnx 3Be3.u, KOTOphre ewe He ycnem1 CKOHUeH

TpupoBaTbCR B OTJJ.eJihHb1e n.1aHeTbI. Co speMeHeM, rro Mepe 

o6pa30Bamrn nJiaHeT, OKOJI03Be3,i:i,Ha5l 0611aCTb CTaHOBHTC51 

see 60.11ee np03pa4Hor1. 

3se3;'.:lbl f10CTerreHHO pacrrpe,::ie"15l.hlTC5! B npOCTpaHCTBe 

oonee paBHOi\IepHO IL KaK CJie.2CTB!Ie, nepBOHa4aJ1bHO ITJ10-

CKa.5! cmrpa.rrbHa5! ra.1an11Ka co spe:v1eHe\1 npuo6peTaeT see 
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6onee H30MeTpwrnyfO ¢opMy - 3~-i.JJHncott)la.;-ihHYJO, ma

poByro. CooTBeTCTBeHHO na,UaeT cKopocTb spawemrn ra

naKTMKH. B pe3y JibTaTe 3Be3,UhI paHHero smpmKDemrn, r:~;1.: 

tta116onee KpynHhie H nnKeJJhie, cocTasm1t0wne ueaTp Mace 

CBOett raJiaKTHKH, COCpe,UOTa•rnBaIOTC5I B Cpe,ur!HHOH (1 ~

JiaCHI ranaKTHKH - raJJo, a 60Jree no3JJ.HHe, 6onee MeJ1Kuc:. 

3aH11MaIOT nepucpepmo. 

c 3TOCT 003HUlU1 xopowo o6b5ICH5IeTC5I pa3JJWmc B 

co~ep:11rnmm TSJiKf.JihIX JJJeMeHTOB s 3Be3,uax pa3Hhrx m;_1-

c11cTeM raJJaKTHK lfX MHOrO B 3Be3JlaX nJJOCKOCT f10!(CHC-::::

Mbl, M MaJJO - B c¢epw1ecKOtt COCTaBmIIOlUelI ranaKTHK B 
IUIOCKOH ITOLJ;CHCTeMe 3Be3,UbJ HaH60~1ee MOJIO,.'lbie H B co-

" ,., ,- ~ 
CTaBe He.n;aBHO pa3opocaHHbTX 00J10MKOB II ObL1H BHe:JJ-

HeH o6oJIO<fKII rrpOT03Be3.n: O'leHb ~rnoro n1;KeJibIX 'JJleMeH

TOB, KOTOpbie rrpocBelfIIBaIOTC5I CBeTOBbil\UJ H3JlY lfemrn' !i: 

3Be3.[( 11 ",UaIOT" CBOH cneKTµbl. B ;:rpesmrx '-!aCT5rx ranaK--:-1'.

KM pacce51HHbre 06nm1KH Tsep,ub1x o6oJiolfeK 3Be3D y>c:e: 

)J,aBHO co6paHhI B OT)leJibHbie KOl\maKTHhle TeJJa (nnaHeT!:,;. 

aCTepOlI):(bI H i:i:p.) JI B CTaBWHX np03pa4HbL\HI i\!e:+:3Be3.:

HhIX npocTpaHCTBax crreKTpbI T51:iKeJibfX 3Jie\!eHTOB yn.:e :re: 

tta6moi:i:at0TC5!. 

Tio TOH )l{e npwurne con:epiKattne Me:iKJBe1n:Horo ra-

3a u DhIJJH OOJibille B cnupaJJbHbIX raJJaKT!fKax. TaM 51pc:e 

CBeTHMOCTh MOJIOllhIX 3Be3,i::i: no cpasHemuo c 6onee CTap bI

MH B 3JIJIJiOTIP·IeCKIIX. KOHQeHTpamrn OCHOBHOll MaCCbl 

Me)K3Be3.n;ttoro ra3a u ITbIJUI s6m13II rr.1ocKoCTII Cil\IMeTprni 

3Be3LJ.HOf'O /JJICKa ra.'laKTIIK yKa3bIBaeT He Ha TO, '-!TO 3BeD bl 

o6pa30BhIBaIOTC51 m 3Toll Maccbr. Hao6opoT. 3TO l!BJrneTc;;:; 

cne,nCTBJieM Toro, ~ITO 00.101\!Kl!. ribL'1b I! J1eT).lflle KOMl.0-

HeHTbl BHeWHei! TBep.uori 000.10'-!KII npOT03Be3;::r npa I'.\: 
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B3pbIBe pa36paCbIBa!DTC5I B ilJlOCKOCTll spamemrn ranaKTH

KII. 

Cm1paJibHb1e BeTBn ranaK1IIK 06pa.30Battb1 B pe-

3Y JihTaTe B3pbIBOB l\taCcbI npoT03Be3,u, 6mI3Knx no senw-uI

He noTeHI~HaJibHOH 3Hepnm u pa3JieTaiomuxc5! B o6meM 

poe ce6e no..uo6HbIX. I10'-IHI O..UHOBpeMeHHOe lfX •'3a)Klffa

H1Ie" cpIIKCHpyeTC5! KaK CBeT5Ill.(a51C51 cmipaJibHIDI BeTBb. 

I103TOMY 3Be3)lbl lI fa.3 B )llICKax IlJIOCKHX ranaKTHK 

BpamaIOTC5I BOKpyr o6w:ero u:eHTpa IlOI.JTH B O)lHOH IlJIOC

KOCH! 11 B OJlHY CTOpotty rrpa6mI3IITeJibHO no KpyroBbIM 

op6nTaM, TOr.[(a KaK B 3JimmT11I.JeCKIIX ranaKnmax n ccpe

pmui:aJibHbIX nmax raJiaKTIIK 3Be3,Ubl JJ.BIDKYTC5! BOKpyr 

u:ettTpa no op6nTaM, HaXO,IJ,5IW:HMC5I B pa3JUILfHbIX nJIOCKO

CT5IX. 

ranaKTllKll C 3KTHBHblMH Sl.11,pal\rn (TaK Ha3bIBaeMbie 

ceH:cl>epTOBCKHe, pamrnra.11aKTllKH, 1rna3apb1) 5!BJI5IIOTC51 

MOJIO)lbll\1H. AKTIIBHOe 5!.[(pO l\IQ)KeT COCT05ITb H3 rpyrrrrbI 

CaMbIX MaCCIIBHbIX 3Be3..U, COCTaBJI51IOilleH u:eHTP Mace ra

JiaKTIIKII. B poe ott11 s3opsan11cb 11epsb1M11, y ttux caMbitt 

MOillHbIH B3pbIB II 3HeprenII.JeCKIICT llOTettu:i.mn TaKOH or

pOMHbIH, '-!TO CHJibHOe mnyI.JeHIIe )J:Jll!TC5[ .[(OBOJibHO .[(OJiroe 

spervrn IlOCJie HX B3pbrna. 0Kpy)KaIOma5I OCHOBHa5I Macca 

COCTOHT 113 3Be3I( 6onee Il03..UHero "3a/KHramrn"' HaMHOrO 

MeHhIIIHX no senwnrne II 3HepreTII4eCKOMy noTemurnny. 

I103TOMY ll:X CBeTIIMOCTb MHOroKpaTHO ycrynaeT H3JiyI.Je

Hl1IO u:eHTpaJibHOro aKTHBHOfO 5!..Upa. 

Pa.3JIH4Hhie cpopMbI aKTIIBHOCTII 5I..Uep ranaKTHK MOryT 

o6ycJIOBJIIIBaTbC51 pa3HblMII CTaLJ.ll5IMII HX pa3Bl'ITI15[ IlOCJie 

<<He):laBHero» B3pbIBa Ii BeJIIII.JIIHarvm caMbIX l\faCCIIBHbIX 

3Be3..u u:empaJibHOro 5!..Upa. Bepo51THO, B pa.3HbIX no semI4H-
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He 3Be3t.1ax rrpoTeKa!-OT pa.3tth1e nrnh1 TepM05lt.1epttb1x peaK

U.Htt. B 3TOH CB513H BHA 113Jiyqemrn: n ero IIHTeHCHBHOCTb 

MOryT TaK:JKe IJOCJie;:i:osaTeJibHO lv1eH51TbC51 c Te'-leHIIeM spe

MeHH. KopoTKonepno;::i:tta51 nepeMeHHOCTb 113ny'-lemrn aK

THBHbIX 51.IJ:ep rana.KTHK MO>KeT ObITb o6yc.nosnetta pa3tto

BpeMeHHbil\H! BCflblWKaMll B3pbIBOB OT;:J:eJibHblX 3Be3):{ B 

u.e1ITpaJibHOM 51)],pe raJiaKTIIKll. 

Bo3MmKHO, '-ITO caMbil\HI MOJTTOt.\bIMit 1n ranak.111K 

( caMhIMlI fl03)J,HHMH no speivreHH o6pa30BaH!rn) 5!BJ151!-0TC5l 

1ma3apb1, B 51)],pax KOTOpb!X MO/KHO pa3fJ15l)J,eTb o6beKTbl 

3Be3.l(HbIX MacrnTa6os. OttH IIl\Ie!-OT Hau6onee MOillHh1e H3-

.rryY.J:emrn, s coTHii II ThIC51'-!II pa.3 6011hrne, '-!el\1 y ak.11rntth1x 

51.l(ep ceifcpepTOBCKHX raJiaKTIIK. 

0THOC:HTeJibHO 6onee paHH!IMH, LieM KBa3apbI, MOl)'T 

6h1Th paAnoraJiaKTHKH c MOillHhIM pa,z:u10mnyqem1e11L 

CB5!3aHHb!M c BbI6pocoM o6naKOB pemITIIBllCTCKlfX LiaCTIIL{, 

,l(BlDh.1'1UlIXC51 B MarHHTHOl'vI TIOJie. 

y scex 3THX TlffIOB ra.riaKTI!K cneKTpbl IIMe!-OT HeTen

JlOBOM xapaKTep li CHJibHOe Kpacttoe CMememre. 3TO l'vlO/KeT 

6hITb CB5!3aHO c HaJIIFJ.llel\I llOCTaTOLfHO rnIOTHOll ra30f1b1Jle

BOH ryMaHHOCTH, o6pa3osaswe11:c5! <rne cosceM AaBHO» 11 

II03TOMY eme HaXOA5!Illeil:c5! B ,ru1cpcpy3HOM COCT051HIUL Ta

Krul nenetta CHJlbHO nornomaeT li 3agep)K1rnaeT cseT, scnen

CTBHe qero tta6mo,QaeMbie cneKTpbI Ka:iKYTC5! HeTernJOBhIMJI 

II CHJlbHO CMema!-OTC51 B Kpactty!-0 CTOpotty. 

B u.e110M ranaKTIIKII c aKTifBHhIMH 5lllpaM11 He HBJISI

IOTCH cpeHOMeHaJihHbIMII, He06bI4HblMH, a Bf1JICb!Ba!-OTC51 B 

06my10 cxe1v1y 3B0Juo1.um ranaKTIIK. Hx oco6eHHOCTb TOJih

KO B TOl\I, 4TO OHII HaXO,Q51TC5! OlleHh naJieKO II JIMe!-OT 6onee 

rro3.l(Hee speM51 06pa3osamrn. 
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2.2. 3BE3L{hl 

Paccl\rnTp1rnaeMaR KOHuem:orn He Bhrtty)J():(aeT K nonc

KY npw-11rn B03HHKHosemrn Heo.nttopo.nHoCTH n Ha'Iana 

OKaTirn lfCXO.[(HOlI ra30CTh!JleBOII µ:mpcpy3HOII MaTepnn, 'ITO

Obi 113 Hee ccpopMupoBanach 3Be3)'J:a. 3Be3.ua o6pa30BhrnaeT

rn nyTeM B3pbIBa BHeurne XOJlOJWOrO 04eHb nJIOTHOro nna

HeTOll.[(HOro Tena npoT03Be3,[{bl. l'll\1eHHO 06 3TOM Mor ,IJ,0-

raLJ.b!BaThCR aKa.neMHK B. A. AM6apuyl\UIH, .uonycKaBll!Htt 

B03MQ)KHOCTb o6pa30Bamrn 3Be3,.1J, " ... B pe3yJihTaTe pacll!H

pemrn nJIOTHblX TeJI Heil3BeCTHOII npnpO)lbl, KOTOpbre Heno

cpe.ucrneHHO He Ha6monaIOTC5!'' (4]. ra30I1bIJieBa5! .D,IHp

cpy3Ha5! cpeLJ.a B 3TOH CB5!3ll 5!B.iIBeTC5! He rrepsuqHQlr MaTe

pHeH, m KOTopoli cpoprvrnpyroTCR 3Be3,n:hI, a Hao6opoT - ne
TJ''Ieli H MeJIKOH cppaKUIIett rrpo.uyKTOB B3pb!Ba TBepJJ,bIX 

nnaHeTOII):lOB-rrpOT03Be3.[l. 

TyMaHHOCTll <J>op1'tbl KOHyca XBOCTa KOMeT rrpe.n

CTaBJ15!IOT pm1 HeB30pBaBll!IlXCR npOT03Be3,n: (TeMHble ry

MaHHOCTII) B6mrn1 He,UaBHO 3aropeBlllettC5! MOJIO.[(OH 3Be3-

,IJ,bl. MomHhIH B3phrn np11 ee pm1G:i,ett1m CBOHM mny4em1eM 

ocsemaeT 6mnKai1ll!11e poll npoT03Be3.n B BH.D,e Kottyca ee 

XBOCTa. 

TaKHMII RBJIRIOTCR 3seJ,r:i;b1 nma T TeJibQa. Ottn He 

MOryT 6hITb C)KHMaI01I(llMllC5!, Hao6opoT, OHH TOJibKO OTHO

CllTeJlbHO HeJJ,aBHO Bblll!Jlll IB OKaToro COCTORHHR II 3aro

pem1Cb. 0 MOJlO):{OCTH 3Tl!X 3Be3,n: CBll..QeTeJihCTBYIOT HX Rp

KOCTb lf nepeMeHHOCTb c 6hICTpb!Mll II HenpaBHJlbHblMH KO

ne6amrnl\m 6necxa, yKa3hrna10m11e Ha eme HeycTaHOBHB

WIIIicR pe)!{IIM cseqemrn. 

TeMHhie r.r106y.11h1 11 "c.11ouosh1e xo60Tb1" RBJIRIOTCH 

CKonnemrnMH y)J<e n0Tyxw11x 3Be3;::i (3KC-3Be3n, npeBpa-
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l1laIOutHXC51. TIOCTeneHHO B npOT03Be3,[(bl) B coce.nmrx C)f(ll

MaIOI.UliXC51. BCeJieHHbIX. TioTyxIIrne 3Be3,IIbl CJKHl'vlalOI.UliXC5l 

BCeJieHHhIX, He H3JlrialOil]Jie BllL(JIMOfO CBCTa, HO omymae

Mhie csoeil rpas1na101eil, rvroryT socnp1rn11MaThC5I TaK)Ke 11 

KaK TeopeTw1ecnr npeJJ,nonaraeMbie ueihpouuh1e JBeJLlbI 

(He rosop5I o qepttbIX ti:b1pax, cywecTBosam1e KOTOpb1>: 

HeB03M0)f(H0), c LieM CB5I3aHbl CKpblTbie MaCCbl. 0HH He 

MOryT npucyTCTBOBaTh B npe,L\enax pacwHp5IlOillliXC5I BCe

JTeHHbIX, s TOM Liucne JI Hamel!. 

,ll;BOHHbie 3Be3L{bl MOf)'T o6pa30BaTbC5I, ecmI B CliC

TeMe KaKOH-Jm6o 3Be3L(bI HaXO)J,IiTC5I oco6o KpynHbI!'.! flJla

HeTOH):{, KOTOpblll BnocnegCTBllll B3phrnaeTC5I H CTaHOBHTC5l 

MeHhrneii 3se3.uoli-cnyTHIIK01v1, npo,UOJIJKaIOmeil o6pamaTb

C5I BOKpyr rnaBHOil. ilO)lOOHe TaKoro npouecca lVIOrJIO npo

HCXO)lliTb H s ConHeLIHoll CHCTe1v1e, KOrJJ,a B3pbrnamICb 

IOrrttTep, Caryptt, YpaH 11 HenTyH (06 3TOM HCMHoro mr

)Ke). EmrncTseHHa5I pa3Hnua s TOM, LITO 3TO OhIJIII JlIIWb 

rrnaHeThI, XOT5I u T5I)KeJibie, sewecTBO s cep;:{UeBirne KOTO

pbIX He nepexOJJ,llJIO B rrna3i\1CHHOe COCT05IHJ!e. Hx B3pb!B 

bhIJI He TepMo5InepHbil\L ero CHJJbI xsanrno TO.lbKO Ha pa3-

pbIB H pa36poc Tsepnoro sewecrna Tena nnaHeThI 6e3 o6pa-

3osamrn 3Be3.IlbL 

IIepeMettttbie JBeJ}lbI - uecJ>enah1, 3pynTHBHb1e, 

HOBbie, CBepxHOBbie, nyJihcaphI, peHTreHOBCKHe HCTOq

HHKH HJJiyqemrn H .npynie - 5IBJI5IlOTC5I caMbI.I'vlII MOJIO,Ilbl

MH 3Be3,uaMIL Ily JihCaumr I!X ll3JIY4CHil5I - TIOKa3aTeJib He

ycTaHOBJIBWeroc5I pe)Kmvrn pa6oTbI ttenasHo Hat.J:aswero 

.nettCTBOBaTb TepM05IJlCpHoro peaKTopa. 
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2.3. KAK B3P hJBAlOTCH IIPOT03BE3Ll,hl 
1urn KAK BOJPOJKL(AlOTCH 3BE3Ll,bl? 

Bew:ecTBO BCeJieHHOtt MeIDieT CBOe COCT051HHe B cy6-

CTaHI.vm 3Be3,IJ,hL B c:JK1rMa10w:ei1c51 sceJieHHOtt noiyxwa51 n 

OCTbIBllla51 IlOCJie IlOJIHOtt Bbrpa60TKH 51,n:epHOH :.mepnm 

3Be3.n:a npeJJ:CTasm1eT m cefor spaw:a10w:eec51 xoJIO.[{Hoe 

TBep.IJ;oe OT.J:eHb IlJIOTHOe TeJlO HeOOJiblllOrO pa3Mepa, co

CT05:1W:ee lf3 T5DKeJibIX XllM!!'IeCKl!X ::weMeHTOB H coemrne

Hlltt - KOHel.fHbIX npo;:i,yKTOB TepM051,UepHOro CliHTe3a. 

Csepxy OHO noKphrnaeTc51 o6IIOMKaMH ropHblX nopoA -

sew:ecTBOM ynaswHx Ha Hero nJlaHeT n ,upyrnx He6ecHblX 

TeJI CBOeil CliCTeMbl. 

B ,uaJibHeilweM TeJ10 3KC-3Be3nbr Bee 6oJiee ycKop51eT 

CBOe Bpaw:emi:e, npo.nom1rneT C)KJH1IaTbC5!, ynJIOTH51TbC51 ll 

pa3orpeBaTbC51. Ee Bewecrno npu 3TOl\1 IICnhITbrnaeT nocTe

neHtthre nepeXOLlbI B pa3JIH'1Hble COCT051Hll51 B COOTBeTCTBHH 

c rnyfornott HaXO:>K,IJ,eHirn lI cyweCTB)lfOLUHMH TaM TepMO

,IJ,IIHaMHT.J:eCKIIMH ycJios115!Mli. KaK 6brno CKa3aHo, Kapa 3KC-

3Be3.[(hI CJIO)J<eHa II3 ropHo-nopOi'l:HOlO MaTepnana ynaBWHX 

Ha Hee nJiaHeT II i'l:pyrnx He6eCHbIX Te.Tl ee CIICTeMbl. Brny6h 

3KC-3Be3i'l:hI BewecTBO nocTeneHHO ynpowaeT cBoif XHMH

LieCKHif cocTaB n CTPYKTYPY JJ:O ypoBH51 3JieMettrnptthrx Liac

THU. B caMoM ueHTpe TeJia, r,IJ,e ,uasJlemie 11 TeMnepaiypa 

MaKCJIMaJlbHble, onpe,n:eJleHHa51 YaCTb 3JieMeHTapttbIX Yac

TIII..1, nepexomIT B aHTHYacnn.J,bI, KOTOpbie Tep51IOT CBOIO Ma

TepHaJibHOCTb, 06beiv1 11 HCl.fe3aIOT KaK sewecTBO. flJiaHeTO

llJJ. IlOJiyc.raeT B03MQ)KHOCTb C}K8TbC5l B o6beMe ew:e 60Jibllle. 

TipH 3TOM nporpeccrrpyIDLUee C/K8Tlle npOT03Be3,lJ,bI 0Ka3bl

BaeTC51 HaCTOJlbKO CliJibHbll\!. '-ITO IICKJlIO'-laeT B03l\1Q)KHOCTb 
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BblXO,D,a 3Hepnrn aHHlffl1J15ILJJUI o6pa30BaBWliXC5I aHTHYac

THU c qacniuaMH, TO eCTb He r103BOJUieT npOII30HTlt B3pbl

By. 

)]jrn: Ka)K.llOtt 3KC-3Be3.UbI cyw.ecTsyeT HeKIItt npe,nen 

C)Kanrn, KOTOpbIH onpe;::i:emreTC5I se-1rnqrrnoiI ee rpas1ITau11-

0HHOro pa;::i:nyca (pam1yca 1llsapuwr1J1bna). Ecm1 JTOT no

por 6y.neT npeo.ri:o11eH AaJTbHeurnmvr c:>Kan1ervr JI pam1yc Tena 

CTaHer MeHbllle rpaBHTaUJ-!OHHOfO, TO lV10/KeT npOII30UTll 

Heo6paTHMbitt rrpouecc - o6BaJibHbIII nepexoA s aHT11Yac

THUhI CTOJlOBHHbI semecTBa c ycTaHOBJTeH11e1v1 6apnOHHOtt 

cuMMeTpHH. O,nttaKo JTo 3Ha111rno Ohr, YTO JKC-3Be3JJ:a rron

HOCTbIO HCYe3Hef B pe3y JlbTaTe KOJTnanca - TIOJTHOii aHHH

nIJI.51UJHI nap 4aCTHU-aHTII4aCTIIU H rrpespaTHTC5! B Yeptty10 

.l{bipy, OTKy.D:a He 6yneT B03BpaTa B MaTepIIaJ1bHbltt l\H!p. 

TaKoiI HCXOJJ. npoT1rnopeYIIT o65I3aTe.rrhHOJ'vty ycno

BHIO seqHoro coxpaHeHirn MaTepIIaJibHOCTII 3Be3JWOII OT

,[(eJibHOCTlI, o6ecrreYHBaIOw.eMy 6ecKOHe4HO I10BTOp5HO

llleec5! UHKJ1WieCKOe pa3BliTife BCeJieHHOU. 0TCIOJla c11eny

er, qTo 3T010 HIIKOr,[(a He ;:\OJI/KHO npOHCXO,'.ll1Tb. Tio3TOMY 

n1noTenrqecKH rrpenrronaraeMbie 5!BJremrn '"£1epttoii Jh1-

pb1" II ""6ap110HHOH CHMMeTpnu" OCTafOTC5I B o6naCTll 

IlOIDI.THtt TeopeTlllfeCKHX, Ha J::{eJre He I!MefOW.llX peaJibHOro 

BOilJlOllleHirn. 

Cnycrn HeKoTopoe speM5I rrocne Haqana Pacwupemrn. 

B MOMeHT CHmKemrn CKllivfaIOWero )laBnemrn HIGKe HeKO

TOporo KpIITIJLieCKOfO ,[(J15I KOHKpeTHOU npoT03Be3)lbl (B 3a

BIICIIMOCTII OT BeJHI'lllHbI ee JHepreTIIYeCKOfO noTeHUlfaJla). 

B ttdi HacryrraeT B03MOJKHOCTb Bb!XO,na paHee HepeamI30-

BaHHOH JHepnm aHHilflIJI51UIIII. 1\fomHbiiI B3pbIB BttyTp11 

npOT03Be3llhI, mvreIOmeiI orpm.rnyfO nnoTHOCTb 3~1eMeHTap-
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HbIX L£acn1u B oLieHb l\>Ia.TIOl\I o6beMe rrpoLIHOH cKopnyrrhr, 

MfHOBeHHO C03)].aeT CBepXBbICOKIIe .uasnem1e H TeJVmepaTy

py, )l0CTaT04Hbie .UIDI B.!laBJIIIBaHII51 51.Uep BO,nopo.n.a (rrpOTO

HOB) .upy1 B .upyrn, 4TO 3arrycKaeT peaKUIUO CllHTe3a 51.Uep 

sonopo.ua B 51,npa rnmrn. TaKIIM o6pa30M BhICB06oiK):lenne 

:mepnrn aHHHf'HJUIUHH nopOiKJlaeT TepMOHi.epHblH 

B3pbIB. 

Teno rrpoT03Be3JlbI pa3pbrnaeTc51: o6noMKH TBep.noH. 

o6onoLIKH pa36pachrnaIOTC51 B 0Kpy)1-m101.l(ee rrpocTpaHCTBO 

II o6tta)l(aeTc51 rrna3MeHHa51 cep.uueB1rna, KOTOpa51 npe.n;

CTaBJ151eT co6ott: ecTeCTBeHHbitt TepM051,I(epHbIH peaKTOp, 

COCTaBJ151IOJ.l{Htt cyll{HOCTb 3Be3,Ubl. l1HbIMH CJlOBaMH, B3pbIB 

3HaMettyeT po)l(,I(em1e ( Bepttee, B03pmK):(em1e) 3Be3.UbI, 03-

Ha'-IaeT Ha4aJ10 ee )!(If3HII B HOBOM BIITKe, a He KOJlJianc n ee 

c1v1epTb. 

2.4. OI>PA30BAHHE IIJIAHET 
H JJ:PYrHX TEJI COJIHEqHOH CHCTEl\'lbl 

0 npoueccax, npo11cxon51mux nocne B3pbrna .[I03-

Be3nttoro nnatteToH,n:a, MO)l(HO cyLl!ITb Ha npnMepe Conttua. 

B3pbrn Bpama10meroc51 rnepnoTenoro nnatteTon.ua I1p0To

co.1rnua o6ycJJOBHJJ 3aropam1e 3Be3Jlbl - Conttua n pa36poc 

o6JIOMKOB ee BHenrneiI 000Jl04Kll. TipO.ll.YKTbI B3pbrna (pa3-

HOBeJUIKIIe ¢panv1eHTbI ropHbIX rropon, MHHepaJibI, H30TO

I1bl XIIMff'IeCKJIX 3JieMeHTOB, TlbLTJeBble 4aCTliUbl II neTy1me 

KOMITOHeHTbI) o6pamaIOTC51 KOnJiaHapHO BOKpy1 Conmi:a B 

ITJIOCKOCTII ero 3KBaTopa II BpamaIOTC51 B TOM )Ke HanpaBJie

Hllll, LITO 11 caMo C01rnue. Kpyrrttb1e 11 TmKeJib1e o6noMKH 

rnepnofi o6onoLIKII Bb16powettb1 cpaBmneJibHO tte,naneKo 
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OT Hero, MeJ1KHe 4aCTlill_hl II fa3000pa3Hhle yHeCJ1HCh npOYb 

Ha 60JibWHe pacCTOJIHIUI. 

Pacnpe;::i;eJ1em1e Bemecrna B poe ;::i;om1rno 6brno cooT

BeTCTBOBaTh BHyTpeHHel'vl)' CTpoemno nJ1aHeTOHJJ,a TipOTO

COJIHI.J.a. Mo:tI<HO npeLl,nonmimTb ero CTPYKTYPY c11e.Qy10-

IUeif. CaMaJI HIDKIDIJI TBep.Qa51 0601104Ka, 0Kpy:>Ka10ma51 

CBepXC)KaT)'IO TIJ1a3MY ll3 3JieMeHTapHbIX LiaCT!Ill ll aHTil

t.IaCTIU.{ B l(eHTµe, MOrJia COCTOJITb H3 Xlll'vH!4eCKJIX 3.fleMeH

TOB, B 1.JaCTHOCTII 113 MeTaJ1J10B (B03MQ)KHO, nma )KeJie3a) 

BhIIIIe, B OTHOCHTeJibHO l'lleHee )KeCTKHX TepMo,u11HaMII4e

cKux ycJ10Bm1x, cocTaB BemecTBa cTaHOBHTCJI pa3Hoo6pa3-

Hee n cnmKHee. CpeJJ,H515! o60J104Ka, BepoJITHO, cocT05!Jla s 

OCHOBHOM H3 MeTaJIJIOB II CIIJHIKaTHb!X MirnepaJ10B ()KeJ1e-

30KaMeHHb!U T1m). Bttewmrn: 06onoc1Ka Morna ObITb cnmKe

Ha ClUIHKaTaMH (nma KaMeHHbIX MeTeOplITOB). 3TO BTIOJ1He 

Bep05ITHO m yLieTa 3aKOHOMepHoro cHmKeHJrn TervmepaTy

pbI JI ;::i;aBJleHirn c yMeHhWeHIIel\I rJ1yOIIHbl HaXQ)K,L(emrn Be

mecTBa nnatteTOif.!W, a TaK)Ke ycJ10B1rn coxpattemrn np1rn

u:1ma nonoforn cTpoemrn MaTepm1 B p5!UY 
11
TipoT03Be3JJ,a -

3Be3L(Ha5! cIIcTeMa - nJ1aHeTa 
11

• 

TaKa5! cTpynypa TipoTocoJrnua npe,Uonpe.ue.ll5!eT CJ1e

.ny10muii cocrns Bemecrna pa36pocaHHbIX B3pbIBOM cppar

MeHTOB ero 060.TloYeK. B 6mnKaflwy10 oKpecTHOCTb n.TlaHe

Ton.na B 0611acTh op611TbI MepKypH5! B3phIBOM ObIJ1II BbI-

6pornettbI B OCHOBHOM caMbie KpynHbie II T5l:>KeJ1bie JV!eTaJll

J1H4eCKHe o6noMKH BHyTpeHtteli rnep.Qofl o6oJ104KH B 06-

meM poe 6onee MeJIKHx H !lbIJieBbIX cppaKUllli. L.JeM .uaJibwe 

no paCCT05IH11IO, TeM MeHbllle CTaHOB!Ull!Cb pa3Mepbl Me

TaJIJ1WieCKI1X o6J10MKOB BnJ10Tb AO CaiMbIX l\IeJ1KlIX II llbIJie

BbIX Ha op6HTaX BHeWHliX llJiaHeT. 
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Ha opfoue Bettepb1 Monrn npeo6na;:mTb caMbie Kpyn

Hbie cpparMeHTbl )KeJie30KaMeHH010 COCTaBa cpe,n;HeH 060-

JIO'L!Kll npOT03Be3,n;bI, pa3Mepbl KOTOpb!X TaK)Ke 3aKOHOMep

HO yMeHbWaJIIICb no Mepe y;rnneHirn OT Conm.(a. 

B o6nacnr opfoub1 3el\rnH B poe KpyrrttbIX MeTaJIJIO

c1Im1KaTHbIX ()KeJie30KaMeHHblX), cpe,n;HHX u MeJIKUX Me

TaJJJ11P-IeCKIIX cppaKUHH npncyTCTBOBamr orpOMHbie KaMeH

Hble ITJiaHeTe311MaJIII acTepOliL!HbIX MaCWTaOOB, COCTaBHB

UIHe sepxmmo 06ono•1Ky rrpoT03Be3,n;Horo nnaHeTou,n;a. 

Ll,aJJbWe OT op6IITbI 3eMJIIi OOslOMKH CTaHOB5ITC5l see 
MeJibLJe H lVIeJibYe no BeJIIILJJIHe, a no COCTaBy - CHaLJaJia 

6e,n;Hee MeTam1HLJecKmvm, 3aTeM 1KeJie3oKaMeHHbIMII npu 

COOTBeTCTBYIOW:eM pOCTe conep1KaHirn KaMeHHbiX ( CHJilI

KaTHbiX ). Ha op61ue Mapca MeTa.JIJIIfl1ecKHe o6JIOMKH HMe

m1 MeJIKHe pa3Mepb1, 1KeJ1e30Ka:-.1em-1b1e - cpeL1m1e H MeJI

Klle, KaMeHHbie - KpynHbie 11 cpe.um1e. 

B no5lce acTepo11;::cos 1KeJie3Hb1e u )KeJie30Kaiv1ettttb1e 

o6JIOMKII MeJIKHX pa3Mepos cocTaBJI5IJIH y)Ke MeHbWYIO 

YaCTb semecTBa po5I: B o6meli Macce MaTep1rnna rrpeo6na

;::(am1 KaMeHHbie o6JIOMKH cpe;:(HifX pa3MepoB, cpe,lJ;li KOTO

pbiX He OKa3aJIOCb ,llOCTaTOLJHO KpynHoro, Morymero CTaTb 

uempoM rrpnT5l:JKeHH5l JlJI5l o6pa3oBaHH5l He6ecttoro Tena 

nJiaHeTHOfO MaCUITa6a. 

HaYHHa5l c op6nTbI JOmnepa JI ):la11ee .LlO I111yT0Ha 

o6noMOYHa5l YaCTb nponyKTOB B3pbrna 11poToconttua 6bma 

npe,n;cTaBJieHa B OCHOBHOIVI cpe,nHHMII II MeJJKHMH cpparMeH

TaMH KaMettttoro nma. MeTaJim 1•1ecKI1e H )KeJie3oKaMeHHbie 

1.JaCTHUbl MOfJlll HMeTb MeJIKIIe pa3l'v!epbl H COCTaBJI5IJIH tte-

3HaYI!TeJibHYIO ,[(OJIIO no Macce. 
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06JIOMKH B poe, nenmwe B pamryce npuTmKeH1151 

Kpyrrtteihrmx a nr)KeJibIX nnatteTe3HManefi, rrpucoe)lHHI!

m1cb K TIOcne)lHHM H cocTaBum1 Tena rrnatteT II KP.YTIHbIX 

CITyTHHKOB, a cpparMeHTbI, 6011ee OT)J,aJieHHbie OT HIIX, Tipo

)lOmKalQT CBOe )lBH)l{eHIIe TIO op61ne B Bline OT,II,eJJbHbIX ac

TepOH):{OB, KOMeT, MeTeop1noB. B cooTBeTCTBim c Bba11e

YKa3aHHbIM pacnpe)lenem1e1v1 I>.taTepaanoB TIO cppaKUIUl\! 

s6mf3H ConHLI,a H3 .uocTaTO'-IHO KpynHbIX n nnKeJlbIX oo

JIOMKOB Tiopo.u 06pa30Bam1cb rrnaHeTbI 3ervrnoro Trma, a Ha 

,n:anbtteii rrepmpepirn H3 MeJJKHX, 6onee wm MeHee OLlHO

po,n:HbIX cppaKUHM ccpopi\mp0Bam1ch TIJiaHeTbI-rnraHTbL 

PaccMaTp1rnaeMa5l cxel\ta pa3BIITirn MaTep1m.11bttOro 

MHpa npOCTO o6b5ICH5IeT Ka/K)'w;eec5I napa):{OKCaJibHbI\1 

pacnpe11:eJieHHe MOMeHTa KOJili'-IeCTBa JlBUiKeHmI l\·1e:rKJlY 

ConHLI,eM H nnaHernrvrn: 2~/o II 98% COOTBeTCTBeHHO. ,[(eJJO B 

TOM, qTo JlbBHHa5l .uomi: MOMeHTa KOJilIYeCTBa )lBIDKeHirn 

6hICTpo Bpaw;aBinefi:c5l npoT03Be3JJ.bI nepenaerrn npII B3pb1-

ae pa3JieTeBWlfMC5I c 60JlbWOM CKOpOCTblQ o6norvrKaM ee 

TBepAOM o6onOYKII, H3 KOTOpbIX BTIOCJie,UCTBIIll ccpoprvmpo

BaJIHCb TIJiaHeTbL A 06tta)1rnsweern nna3MeHHoe ttyTpo, co

CT05Illlee II3 3J1eMeHTapHbIX YaCT!IU. pe3KO pacwIIpl!JIOCb B 

o6beMe, npespaTiiJIOCb B 3Be3)l.Y II ITOTep5IJIO CKOpOCTb 

Bpamemrn: (KHHeTif'-IeCK)'IQ 3Heprn1D ). I103T0l\I)' rrpll CBOel! 

rpoMa)J,HOfi Macce Conmi:e cMorno yttacJreJJ.OBaTb Jll!Wb ivia

.rryw qacTb o6mero MOMeHTa KOJrnlfeCTBa nsmKemrn. Ey

rnywmne TepM05I!lepttbie peaKUJUf B n.TJa3Me pa3roH5llDT 

3JieMeHTapHbie 4aCTIIUbI B caMbIX pa3HbIX Hanpas.rJeHirnx IL 

TOJibKO 6naronap5I ocTaTOYHofi 1rnepum1, Co.11Hue npogOJJ

;.KaeT 1,,,1e,IJ,neHHO BpamaTbC5l (1 o6opoT 3a 25-35 cyToK) BO

Kpyr CBOeli OCI! B npe>KHeM HarrpaBnemrn. 
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AKKpeu.w1. MmKeT HaYaTbC5l B poe c OOJibwoil n~10THO

CTbIQ pacnpe,nenemrn MaTepua11a npu Ha1u11nrn B HeM Kpyn

Horo o6noMKa, rpaB1naum1 KOToporo 6b111a Obi ,nocTaTOIJ

Hoif .ll,J15l np1ITmKemrn K ce6e 6011ee l\IeJ1KHX 06110MKOB n 

IJacn1u. MHHHMaJJbHbre pa3Mepbr npan11aHeTHOro 06110MKa

MOHomna B norrepe4HIIKe MQ)KHO npe.nnonaraTb, no Kpaii

Hefi Mepe ,n:M nnaHeT 3el\rnorn Tima, B npe,n:enax 1500-2000 

KM. 3TO r-,r1,e-TO Me:tKLlY ,[{IIaMeTpOM JlyHbI (3300 KM), 

HMeIDliieif ccpepon,n:aJibHYID cpopl\1)' Bcne.n:cTBne Toro, '-ITO 

Ha Heil 6brna B03MO)J(Ha aKKpeua5I, 11 nonepe4HHKOM Ha11-

60J1ee KpynHorn acTepo11µ:a UepepbI (no pa3HbIM AaHHbIM 

OT 750 go 1000 KM) c HenpaBllJibHOII q)OpMOH, Macca KOTO

poro, no-BIUJ.IIMOMy, 6brna He,n:ocTaTOIJHa .ll.JIB BhI30Ba aK

Kpeu1m. Xon1 B nocne.zmeM c11y4ae npu4HHa MO:tKeT OhITh 

CB5I3aHa H c He):l,OCTaT01rnol! fUIOTHOCThIQ pacnpe,o:e11emrn 

cpparMeHTOB B poe B TI05ICe acTepOil,[{OB Me)l{.ll,y op6HTaMH 

Mapca n IOnnTepa. 

HrnK, HeKnli ymrKaJihHhIIi oco6o KpynHbili cpparMeJIT 

(n11aHeTe311MaJih ), npHT5Inrna5I K ce6e 6mI3JJeT5Ill(He 06110M

KII, pacTeT B Macce H pa3Mepax. Ero pacnOJJO)J(eHIIe OTHO

CIITeJJbHO TIJ10CKOCTII CIIl\IMeTplIII p05I II cpe.D.Hero pa,[!,Hyca 

opOHThl, a Tal{)l{e CKOpOCTb ,[(Blrn<emrn OTHOCHTeJ1bHO CKO

pocn1 po5I onpe,neJI5IIOT HHAHBH,nya11bHbIH xapaKTep aKKpe

u.1:111, KOTOpblH B CBOIO OYepe.[(b 06yc110BmrnaeT ycTaHOBJie

HIIe noJIO)J(emrn OCH Bpaw:emrn rrnaHeThr B npocTpaHCTBe, 

HarrpaB11emrn II CKOpOCTli Bpamemrn. Bb1pa60TaHHOe 0,[l,Ha

)1{,Ilbl ITOJ10)J(eHIIe OCH Bpaw:emrn n11aHeTbl OCTaeTC5I HeH3-

MeHHbIM B KOCMHYeCKOM npocTpaHCTBe B TelfeHIIe BCeli 

:;.KII3HH rrnaHeTbI B ,nattttoM U,IIKJJe cyw:ecTBOBamrn Co11HeY

ttoli CllCTeMbl. 
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Paccl'vt0TpHM .usa B03MQ)KHbIX sapirnHTa npouecca aK

Kpeu:mL 

BapnaHT 1. B ):(BmKyw:eMC51 BOKpyr COJrnua poe pac

ce51Httoro sew:ecTsa ttal.faJibHbie coynapemrn o6noMKOB c 

KpyrrneHIIH!M acTepOH):(Ol\I rrpuJJ,aIOT eMy HeKOTOpoe J'CKO

peHHe H OH Hal.fHHaeT nOCTeneHHO HarOfil!Tb .J1BIIACYW:IIeC51 

srrepem1 06110MKH. IIpanJJaHeTHOe TeJJo cTaHomnc51 "Haro

H51JOW:IIM" H, cooTBeTCTBeHHO, HaKorrnem1e Ha ttei\1 o6JIO\·!

KOB rrpoucxo.UHT rrpe111v1)1w:ecTBeHHO cnepemr. CmµaIOw:a51-

C.H HepasHoMepHOCTb pacnpeL(eJJemrn MaCCbI tta Tene see 

pa3pacrnIOw:eroc51 acTepo11na spel'vrn OT speMem1 BbI3bIBaeT 

rrposopoT yTmKeJJ.HIOW:elic51 nepe,D:tteil: ero qacn-1 B CTopoHy 

Co1rnu:a no.u LJ:ettCTBnerv1 ero npIIT51:>Kemrn. IIpoL(omKem1e 

"no6osoi:f' aKKpeu1m rrpIIBOLJ:HT K ObICYpOMY Hapacrnmno 

seca 11 npespaw:aeT rrpepbIBIICTbie B HaYane nposopoTbl s 

HerrpepbrnHoe spaw:eHne yKpyrrH5IIOW:eroc51 Tena BOKpyr 

HeKoeli: oc11 B HarrpasJiemm, cosnaL(aJOw:eM c Harrpasnem1-

eM spaw:emrn Conm{a. Y CTattos1rnweec51 s KO Hue aKTHBH0[1 

aKKpeum1 ITOJIQ)KeHHe OCH B KOCM!Il.feCKOM npOCTpaHCTBe I! 

HarrpasneHIIe spaw:emrn BOKpyr Hee OCTaIOTC51 JIOCT051HHbl

MH s Tel.feHne sceil )KH3HII rrnaHeTbI. 

Ecm1 l'vIOHOJIHT (rrparnrnHeTHbitt acTepoun) Haxomrnc51 

HenocpencTBeHHO B IlJIOCKOCTII CHMrvrerp1rn p051, TO OCb 

spaw:emrn ycTaHOBHTC51 rrpaKTHl.feCKl'! neprreH.UIIKYJI51pHO K 

3KJIIHITHKe (MepKypni1:, Bettepa, IOmnep, HenTytt), T. K. 

ttapacrnm1e seca 11 pa3Mepos rrparrnatteTbI 6y neT 6011ee

MeHee pasHOi\IepttbIM crrepe.uu-csepxy-cmi3y. 

Ecm1 1Ke MOHomn rrepsoHal.faJJbHO 3am1Ma11 MeCTO 

HIDKe 111111 Bb!We 11JIOCKOCT11 CHMMeTpmI p051, TO 3a CYeT 

rrpenMyw:ecTsettttoro rrpHpaw:emrn seca "crrepem1-csepxy'' 
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11Jll1 c11epe,L1.H-CHl13Y" OCb BpawettlUI ycTaHOBHTC}I HaKJIO

HeHHOtt COOTBeTCTBeHHO m160 B CTOpOHY ConHua, mr6o OT 

Hero no.n: onpe.n:eneHHbIMII yrnaMII (3eMJI51, Mapc, CarypH, 

ffTiyTOH). 

B Kpailm1x flOJIQ)Kemrnx MOHOJIHTa OT OCH CllMMeT

p1m po5I, Kor.n:a np1Ipawem1e seca npoucxo,ruIT rnaBHhIM 

o6pa30M csep~qr IIJIH cmny, B03MQ)KHO yCTaHOBJieHIIe OCH 

Bpaw,emrn n.TiaHeTbI, "~'le)Ka'-leil" B MOCKOCTH ee op6:nThI 

(YpaH). 

BapHaHT 2. B pe,uKux cny'-la.Hx c caMorn Ha'-lana npo

uecca aKKpeumr npan11aHeTHb1il acTepmm B csoeM ,u:smKe

mm OTCTaer OT OCHOBHOlr MaCCbl p05I ('"oTCTilIOII\a51" IIJIH 

""HaroH.HeMM''). Tor.[(a npeHMyw,ecrneHHoe rra,[(em1e Ha Hee 

00.ITOMKOB rrpOHCXO.[(HT c TbIJia ( C3a)lII no xoey ), '-ITO rropo

)KJlaeT ee Bpaw,emre BOKpyr CBOeii OCH B o6paTHOM, '-!eM y 

Co.1Hua, HarrpaB.11emrn (BeHepa, YpaH). 

B poe 06.TIOMKOB Me)1~y op6arnMa Mapca II IOrmTe

pa He 11MeJ10Cb oco6o Kpyntto11 nnaHere3nMann, '-IT06hr 

ClY)KlITb ueHTpOM np11T5DKemrn ;:(J!5l OCTaJihHbIX 6onee MeJI

KIL\.. K TOMY )Ke, B .:r:{aHttoH. op61ITe o6wM Macca BemecrBa 

II nnoTHOCTb ero pacnpe.n:e.11emrn B poe 6hIJIH HeJlOCTilT0'-1-

HhI .!lllil cjJop1vmposamrn H3 ttax rr.1aHeTHoro Tena. 

B 3TOII CB5I3H .HBJIBeTc.H HecoCTO.HTeJibHbIM MHeHue 06 

o6pmosamm no51ca aCTepoII.n:os s pe3y.TihTaTe pa3pywemrn 

HeKoil nmoTeTH'-leCKOii rmatteTbI <l>a3TOH. .[(a_)Ke ec;m cy

w,ecTBOBana m1aHeTa Ha 3TOII op6nTe, TO npO.I:\YKTbI ee 

B3pbrna poeM 06pama .. 1IICb Obi soKpyr \IeCTil ee pacrrono1Ke

H1rn. B cny<iae pa3pywettm1 rnrntteTbI tteB3pbIBHbiiM nyTeM 

lHanpm1ep, B pe3y.lbTaTe CT0JlKHOBt:'Hll5l c KpynHbli'vl tte6ec

Hbl\I 06beh10'\1) ee 06no1>1K11 l! ocKOJlKll TaIVKe ..'.lon;KttbI Obi-
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Jm JieTeTb pa36pocattttoil KyYeil no 3a):(aHHOM 1rnep1.um 06-
pamemrn. BOKpyr CoJIHua, HO He pacT5!HYTbC5l no Bce'1 op-

611Te. 

3a TI05lCOM acTepOll):(OB OCHOBHblM MaTepl!aJIOM ;:urn 

aKKpeu1m nJiaHeT CJIY)KlfJia orpm.rna5l Macca ropHonopo+ 

HbIX aemecTB cpeL\HHX, MeJIKHX II nbrneBbix cppaKuui1:. OT
,neJibHbie Kpynttb1e H oYeHb Kpynttb1e nJiaHeTe3HMaJm 6hurn 

rnaBHbIM o6pa30M CHm1KaTHOro COCTaBa. 06pa30BaBWJ1eC5l 

Ha HX 6a3e nJiaHeTbl 6hJJIH JJyqwe ynaKOBaHbl H CHJlhHO y n

JIOTHeHhI BBII.UY o6mei1: copa3MepHOCTH aKKpeL]JIOHHOro 

MaTepuaJia. 3ttepnrn peaKunif (He5l;:i,epttb1x) B HX ttenpax He 

MOrJia nepuonw1eCKli Bb!CBOOOfKJ::caThC5! YaCT5!MII, KaK BO 

BHyTpeHHiiX nJiaHeTax, COCTaBJleHHblX H3 BeChMa pa3HOBe

JIHKOfO MaTepnana. HaKomrn1m1ch no npe,l:\e11a, BttyTpettH5l5l 

:mepnrn B30pBMa nepsHYHbie n11aHeThJ IOmnep, CarypH. 

Ypatt H Henrytt. OcttosHaH Macca 06,10MKOB Ohrna pa36po

catta B I1Jl0CKOCTH HX 3KBaTopa cornaCHO rnaBHOMY BeKTOpy 

ueHTµo6e:>KHoi1 CHJihJ Bpawemrn. 

Ha ttaCT05!merv1 3Tane 3TII n11aHeTbI HaXOLl5!TC5! s npo

uecce nosTopHoro ¢opl\mpoBamrn csoero TeJ1a rr:;,·Te.rv1 rpa

BHTauHottttoro npHTmKemrn 0611orv1KOB co6CTBeHHOro Be

mecTBa, spamaIOIUHXC5! B KOJibUax BOKpyr HUX. AKKpemrn 

MO:tKeT rrpo.uomKaTbC5! ewe MHonie MH11m10Hh1 neT, nm;a 

Bech o6JIOMOLJHbltt MaTep1rn,1 He co6epeTC5! B e,l:\lIHOe TeJlO 

A noKa paccJ1vtaTp1rnaeMb1e 4 f111aHeThI BhirJI5!J:l5!T rn

raHTCKliMH no o6beMy, lll\teKn HeaneKBaTHo HIBKIIe 3Ha'ie

mrn TIJIOTHOCTII sewecTBa: OT 0,69 (CaTypH) ):{0 227 r/c:11' 

(HenTyH). y HUX HeT an1oc¢ephl KaK TaKOBOJf. 0HJI m:yTa

HbI IlJIOTHbIM CJIOeM TibUieBblX 06.rraKOB OT np01lOJT:;+~aIO we

f0C5! rra.nemrn II oca)K.I(emrn Ha Hllx o6JIOJ\IKOB Il3 cso11x Kl'-
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Jlel\. Ottu noKa He MMeIOT TBepLJ.OH noBepxttocTu, BHyTpeH

tteH: CTPYICTYPhI, ».IJ.pa. HepaBHOMepHoe .IJ.BM)Kemrn nhIJieBhIX 

cryCTKOB HeBepHO MCTOJIKOBbIBaerc» KaK pa.3J1l1lflfe B CKO

poCT5IX Bpamemrn pa.3HhIX I105ICOB 3Tl1X rrJiaHer. 

Tena ;::i:oKpHTttlfecK11x pa3Mepos OCTaIOTC5I B BM,ne 

O,LUIH0"4HhIX acTepotttJ:OB, MereopttTOB, KOMer, MereopttbIX 

I10TOKOB, IlhIJUIHOK. 

2.5. CPABH:UTEJihHAfl IIJIAHETOJIOrIUI 

BhrilleyKa.JaHHoe pacnpenenem1e semecTBa rmaHe

Tonna IIpoTOCOJlHUa B poe no COCTaBy H pa.3MepaM 06yc110-

BlIJlO <IJH3HKO-XI1MH4eCKHe xapaKTepHCTHKH H3BeCTHbIX 

rnraHeT. TaK, ocHosoH: :MepKypm1 1·vror CJIY)KHTb ol.feHh 

KpynHhIH n nnKeJihIH MeranmrqecKIIH cpparMeHT BHYTIJeH

HeiI qacnr IIpoTOCOJIHUa, npH B3pbIBe KOTOporo OTJieTeB

illHII Ha 6mr:JKaiII11yIO oKpecTHOCTb. Ha ero opfone MeJIKO

o6noM0"4HOro II IlbIJieBoro MaTepIIaJJa bbIJIO He TaK MHOro, 

HO XBaTIUIO Ha ITOJJHOe noKpbITile rrosepxHOCTH nparrJia

HeTHOro acTeponna H np1u::i:amrn erv1y OKpyrnoil ¢opMbI 3a 

Mirnmmp)J,bI rrpoille;::i:unrx 11er. l13-3a OTHOCttTeJibHO Ma11oro 

KOJIJilfeCTBa aKKpeuMOHHOro l'viaTepuana mraHeTa He Morna 

paCKPYTiffbC5I BOKpyr CBoeif OCH ( 0,[IHH o6opoT 3a 59 cy

TOK). HecMO'fP5I Ha BHeillHIOIO OKpyrnoCTh, eH: xapaKTepHa 

aCHMMeTpH4HOCTb BHy'fPeHHero CTpoemrn, o6ycJIOBJJeHHM 

rrpIIKpbITOH HenpaBHJibHOH cpopMOH rrpOTOnJiaHeTHOro ac

TepOIUl3. c 3TIIM MQ)I<ef 6bITb CB5I3aHO TaK)Ke rrpOI1CX0)!<,IJ:e

Hile rpaHJJ,H03Hhrx ycryrros Ha nosepxHOCTH MepKyp1rn. 
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BBiuzy cpaBmneJibHO tte60J1hworo seca Bttewtte!l 

o6oJTO'IKl1 H HU3KOH CKOpOCTl! Bpal.llemrn: nnaHeTbl .naB.·ie

Htte l1 Tel'vmeparypa B ueHTpe nJiaHeTbl He MOfJllf 6bITb LJ:OC

TaToqHo BbICOKMMH. Tio3TOl\1)' l\Wffrno npe,1wononc1nh, 'HO 

pacnnasnettHe l1 cpH3HKO-XHMnr.reCKa51 AIIcpcpepem.urnuwi 

Bew.eCTBa MOfJTH npol!CXO,[(IlTb B orpaHII'leHHblX MaCWT3-

6ax H BO MHOroM 6naro)lap51 pacl.llern1eHHID JJ:onrmimBy11rnx 

T~DKeJibfX HecTafoIJibHbIX II30TOITOB, co.nepKal.lllfXC51 B co

CTaBe nparniatteTHoro acTepm1;::la. Cne,noBaTeJihHO, MepKy

pmi MO)KeT HMeTb COBCeM HeOOJibWOe 51LJ:p0 I! TOHKYI-0 ac

TeHoccpepy Ha.Q HHM, OTBeTCTBeHHYID 3a o6ttapy./KeHHOe 

cna6oe MarHMTHOe rroJie. 

Ott, Bep051THO, Teh.1om1r.recK11 rracc1rneH, He HMeeT yc

JIOBnii ..UJI51 pa3BIITlrn HHTeHCHBHbIX rrpoueccoB BHyTpeHHel! 

.UHHaMHKlf, ropoo6pa30Bamrn:, Marl\IaTH3Ma, o6HJibHOro Bbf

.uenemrn: ra3oB 11 rrapos BOLJ:hI, 'ITO Heo6xonmvm ,n1rn cpop

MttpoBamrn an10ccpepb1 11 rnapoccpepb1. 

B KpynttbIX MacrnTa6ax ero rroBepxttoCTb pacr.rJietteHa 

tte3ttar.rmenhHO. PucyttoK peo1becpa orrpene1rneTC5! rnaBHbl\1 

o6pa30M CJie,I(aMif MeTeOplITHOH 60M6apm1pOBKII 6e3 cywe

CTBeHHOtt nanhtteilweil rrepepa6oTKH. Om1cbrnaeMbie oT

n;enbHbie mraHTCKHe ycryrrbI, xpeOTbI Bb!COTOtt no 4 KM 

MOryT HMeTb HeTeKTOHII'leCKYID rrpHpOJlY JI 6bITb Bbl3BaHbl 

rpaBUTaQHOHHblMH 3cpcpeKTaMH Ha rpamn.(aX pa3HOpOJ:(HblX 

yqaCTKOB nosepxHOCTIL TaK)Ke tte6eccrropttbIMH MoryT 

oKa3aThC51 TOJIKOBamrn: o cJieaax 3acTbIBIIIIIX JiaB. He IK

Kmor.retto, Y:TO 3a naBbl, ecmi OHII ,neHCTBIITeJTbHO IIMelQTC5!, 

iMOryT rrpHHIIMaTbC51 OOH3ff\:alQl.lllleC51 rracTKII nJTaHeTe3Jl

M3flH, pacrrnaBJieHHbie npn B3phrne DpoToconttua. 
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BtteruID1.5I tl.HHaMHKa nJ1atteThI CBO)J,HTC5I m1wb K BbI

BeTIJHBamno nopoA H 06pa3osamno peromrra, B OCHOBHOM, 

3a cqeT orpoMHbIX nepena,rros Tel\rneparyp (OT nmoc 450°C 
)J;HeM AO MHttyC 200°C HOqbfO) B Teqemie MepKyp11aHCKHX 

cyToK. Ee cpe_nH5l5I TIJIOTHOCTb (5,42-5,45 r/cM
3

) B 6011blllett 

Mepe OTpa)KaeT TIJIOTHOCTb semecTBa npOTOTIJiaHeTHOrO ac

Tepmi,na, HeCKOJibKO CHIDKeHH)'IO 3a cqeT TIOKpbIBaIOll{lIX 

ero MeJIKIIX o6JIOMKOB MeHbrneli TIJIOTHOCTIL 

TipanJiaHeTHblM Te11oiv1 AJI5I Bettepb1 Mor CJIY)KIITb 

oqeHb Kpyntthitt acTepoIIA MeTarn10cum1KaTHOro cocTasa, 

KOTOpbllI o6paCTaJI MeTaJIJHI4eCKIIMII tj:>parMeHTaMn cpe,u;

HHX pa3Mepos II l'vrnccoil Apyrm: 1\1e11K11x o6noMKOB. Enaro

_u:ap5I )J,OBOJibHO 60JibWOMY o6beMy aKKpeUJIOHHOro MaTe

p11aJia, noKpbrnaIOmero nparnrntteTHhrli acTepmm, 6hIJIO 

B03MQ)KHO pacnJiaBJiem1e nopOA B u:eHTpe TIJiaHeTbI H pa3-

BIITIIe tj:>m11Ko-xmrnqecKoil _u:ntj:>cpepettu:IIau:m1 semecTBa. 

06pa30BaJIIICb 5I)J,po, MaHnrn II nepsIIqHa5I BeHep!-IaHCKM 

KOpa. I1MeeTC5I 04eHb TIJIOTHM (B 70 pa3 TIJIOTHee 3eMHOtt) 

anmctj:>epa, cocT05Ill{a5I npemvrymecrneHHO H3 yrneKHcnoro 

ra3a (97~'o) H a30Ta (2%), B0):(5IHbIX napOB (0,05%), KIICJIO

po.ua (0,01 %). Tio pa3m1qHb1tv1 .uaHHbIM TIJiattern eme no

Kpbrra TIJIOTHblM CJIOeM 0611aKOB !13 napoB BO):lbI H T)'MaHa 

H3 KaneneK cepHOH KllCJIOTbI I! XJIOpIICTb!X coe,nirnemitt 

[24]. 
<l>mnqecK11e xapaKTep11CTIIKII Bettepbr MO)l{HO o6b5IC

HIITb rne.uyIOllllIM o6pa30M. TipoTOTIJiaHeTHbIH acTepou,n, 

I10-BHAHMOMy, HaXOAJIJIC5I B palioHe TIJIOCKOCTII CHMMeTIJHH 

p05I H TIOCTyn11em1e aKKpeU:IIOHHOro MaTepHaJia Ha ero TeJIO 

npOIICXO)]JIJ10 6011ee-MeHee paBHOl\!epHO co BCex CTOpOH. 

3TO o6yc.TIOBHJIO 3aMe,n.rreHHOe Bpamemie TIJiaHeTbl BOKpyr 
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CBOeli OCH, BOCnpHHHMaeMoe KaK o6paTHOe Bpamem1e c 

nepHOJJ:OM B 243 3eMHblX cyTOK npH COBepwemm o.nttoro 

o6oporn BOKpyr Co1rnu:a 3a Metthwee BpeM5I - 225 cyTOK. 

11MeHHO KpaiIHe MaJia5I CKOpOCTb BpameHH5I BOKpy r 

CBOeii OCH 5IBIUiaCb 0,l(HOH H3 BeCKHX rrpwnrn ee np1rnu:Hrn1-

aJibHOro OTJ1H1U15I OT 3eMJ!lf rrpu HaliDOJlbillel\·1 CXO,IlCTBe no 

cptt3WieCKHM rrapaMeTpaM. Bc11e.ncTBIIe oLiettb MeJJ,Jiettttoro 

Bpam:emrn ee Bem;eCTBO He MOrJIO ym10THJITbC5I B JJ:OCTa-
~ ,-

T0"4HOH Mepe, LITOObI pacrr11aBJJem1e rropo.n B u:ettTpe n11a1-1e-

TbI 11 Bbl3bIBaeMa5I HM cpH3liKO-XmvnI4eCKa5I ;::i:mpcpepeHUIIa

llJUI Bem;ecTBa npo11cxo,1l.llm1 B Tott )Ke cTenem1, 1<aK Ha 

3eMJie. 0Tc10.na II Mettbll1a5I nJ10THOCTb Bettepbr, XOT5I co

CTaBAAIOLUHe ee 06110MKII l\IOT)'T, Bepo5ITHO, bbITb 6611bweti 

illlOTHOCTH, qeM cpparMeHTbl, Il3 KOTOpbIX COCTOHT 6onee 

.ri;arreKa5I OT C01rnu:a 3eMJI5I. 

CooTBeTCTBeHHO, np!! OTHoc1rrenbttO Hll3KHX naBne

HIDlX H Tel\.mepaType B tte.npax pacn11aBJI5IIOTC5I Mettee Tyro

ITJiaBKHe nopOJJ:bI H Ml!HepaJTbl (Bep05ITHO, Kap6oHaTbl, 

cyJibcpH.Ubl, OKHCJlbl H n1.npOOKl!CJ1bl), JieTY'HfMH KOMrIOHeH

TaMH npo.nyKTOB peaKU:IItt KOTOpb!X 5IBHJ!lICb yrneK1!CJ1bii'i 

ra3, cepHa5I KHCJlOTa H BO.Ua, KOTOpbre ll3-3a BblCOKOH Tei\l

neparypbl Ha ,[(HeBHOH TIOBepxHOCTH nJiaHeTbl (6oJJee 

+400°C) TIOLJ,H5IJIHCb B Bl!..Qe napa Ha Bb!COTY ,no 50-70 KM 11. 

OXJia,[{IIBWHCb, C03.uamr nJTOTHb!H CJJOH OOJJaKOB II3 KOH)J,el-!

caTOB. 

PeJibecp Bettepbr l\tmKeT ObITb 3Ha4IITeJ1bHO 6onee 

pacqneHeHHbIM, LieM Ha J\/IepKypm1, TIOCKOJ1bKY B ee tte.npa:-.: 

Morna npoHcxo;:r,HTb ;:r,ucpcpepettu:11aum1 Bewecrna, o LJe\1 

CBHAeTeJibCTBYIOT .nattttbre pam1on0Kai..um. KaK oKa3bIBaeT

C5I, TaM cymeCTBYIOT, KpoMe lll\tnaKTHb!X KpaTepoB, ropttblt' 
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xpe6ThI, BYJIKaHhI, paBHHHbl, HH3MeHHOCTtt, pa3JIOMbJ, Ha

noMHHaromHe 3eMHhie. ITo Bcei1 BepmrrHOCTtt, pacnnaBne
mie BemecTBa rny6oKux HeJJp nnaHeTbl HMeno cna6yJO HH

TeHCHBHOCTb BBHJlY BbIIlleyKa3aHHbIX npwrnH, a TaK::;Ke OT

HOCHTeJibHO 00Jlblllei1 TennonpOBO.QHOCTH nopo)l ee MaHnm 
II KOpb!. B 3TOH CB513lf CB060)lHa51 BOtla 113 rnyfom Morna 

nOCl)'ITaTh ttapy:th.)' B He6oJihllIHX o6beMax 11 B ycnosIDIX 

BbICOKOtt Tel\lmeparypbl Ha )lHeBHOif noBepxHOCTH cpa3y JKe 

ncrrap5!J11acb B aTl\llOC¢epy. 

CooTBeTcrneHHO, Ha Be1-1epe He 6hIJIO B031\ltO/KHOCTif 

,'.ljU! f105IBJieHIIB BO}lHb!X 6accei1HOB 11 HaKOTIJieHIUI B HHX 

oca.=ioIIHhIX rropotJ:. Tio:no!l.1y ee rroBepxttOCTb CJIO)Ketta 

pbIXJlbIJ!\m peromnall\nI, 06pa30BaBllIHMI1C» no!{ ,neiicrnneM 

CIIJihHOro XHMlfLleCKOro (KHC!lOTHOrO,J BbIBeipJmamrn, H 

OT.IIeJibHbIJ-.m Il03IBMH 6a3a.JibTOBb!X H3illUIHHll (mm,, 803-

MOJKHO. o6ttIDK:HB!lIHX:C51 rn1yTOHOBJ. A.KTHBHOe yqacn1e B 
~OpMnpoBamm BettepnaHCKOtt I10LfBbI npHHllAlalOT, BHjllJl

:-.m. 'laCTble MOlUHbie rp030Bble pa3p.H.lbl II CH.illbHble BelrpblL 

Bnorrne ecTeCTBeHHO. 'ITO Ta~.1 tteT OclJaronpmrrtthLX ycn:o

mul. .'1.iIB B03HHKHOBemrn H pa3BUTH5ll ~13HU lB Hamel\n no

HHMaHHIL 

BttyT)leHttee CTpOeHne Bettepb1 noKa tteBOOll!<IO:illrnO 

npenCTasmrh onpe!Q,enetttto. HJsecirttMe eapnaHr11>n MIO,iilleJlllU. 

lf1Lll3HeTbl c KOHklJelrHblMBI p33Mepa~m ::lh..·n .. J'l.KOro mm.pa,, 1rBep
,;Jl,Oll MaHlrHll II .lll!UTOCcjlieplbl [14] :\UO"l-KHO paCCM3lpllmaTI. c 

OOJlfhmoii .;m,onen ycJIOBHOCTu QqeHb cJJ11a6oe MiannITlll!oe 

ITTIY)l_1ffie, IB 31Qli()o0 pu YCT)"n1lmm.ee 3e~.mo1My no nanp:1G11..."elHlHO

':iIR ·cs:opee )&O:Keu CEUJJeT't'".ijlb1Cn'>"oB;Jifb o ttefio.mihrnOM OOlh
e~ .. re :ij;~~[;J!"Jl{OITTI q,:mcnn aCipa 



Mapc uGp&nuba11 1--n 1''ilt:lltt: r:pynHuro, •1eM y kM..1L 

nporonJ1a1-1en1oro acTep(mpa :nwJ1e·1ovah1eHnorr; nma, w)

Kpb1Toro Maccoi1 MeJJfWOfiJJ(J,',,f(J'HiCJfO an:peUHOHHfJfU M<.

Tepttana c -~aMeTHblM npeofJJJaJJaHHE:M C~HJH!rnTHLIX mer J,F;

TaJlJlHYeCKHMfL "jTo o6yCJIOBHJIO J) npafHfJlbHYKJ cr{itpOi'

J,(aJlbHYJO ero qJOpMy; 2) !1,1enr,111y 10, 4eM y 1e1,rnu, rrno r -
HOCTb; 3) 6b1CTpy10, KaK y 'k~•LlH, CKOpOCTb Bpawewrn Br. -

Kpyr caoei1 OCH. 0JlHaKO,. 8 CB7131! c pa3J1lf'meM COOTHOWt

HJHJ cnarafOLUHX nopo)'l no MHHepaJJOfHLfeCIWMY COCTar.:. 

pacruiasnem1e 11x s Hetipax Mapca 11 pacc.noew1e ero Te.-::i 

Ha o60JJOYKH npoHCXOlWJHf HtCKO.TJbKO 1maYe, Ye~.! '/ 3e:·,!

JUI. 

,AOMliHHpylOll(HMH :meMeHTaMH TOnorpaqmH \fapcc. 

si:smuoTCH KpaTephI, 60J11bllH1HCTBO KOTopi:.1x npe,n:no.10A-~n

TeJibHO ttMeeT y.napttoe nponcxo:-K;JeHHe [27]. XopornM w: 

coxpaHHOCTb Ha nosepXHOCHl IUiaHeTbI yKa3bIBaer Ha CJ12J.-

6yw TeKTOHif11ec.Ky10 a1crnBHOCTb ee tte,Up. He60Jibuuu1 

Macca M, sepmlTHO, HH3KOe CO,IlepA\:3Hiie T5f.iKe.1bIX ;lOJffC

)KMBYl.IUfX U30TOCTOB B COCTase BeweCTsa rrpoTon_1aHeTHOE1 

acrepmu:i:a o6ycnosmrnaIOT HeBb!COh.)'lO HHTeHCIIBHOCT0 

Bb1pa60TKH stty-rpettttero Ten~:ia. K To:i.ry A<:e. OYeBH.lHar: 

B03MO:lKHOCTb nepHO!lHYeCKOII pa3p.H;:lKH qepe3 :\fOWHbIC' 

synKaJibI TaIGKe He cnoco6CTsyeT ttaKom1ettrn0 B tte.:ipa·.; 

Mapca 6onh111oro m6brrKa sHyrpetttteil: 3Hepnrn. aeo6xc
JJ.HMOro ;:uIB r.no6anbHbIX nepecrpoeK s Kope H Ha nosep};

HOCTH nnaHeThL 

M3o6pa&emrn c npn3HaKallm c.1011cToCTH OT.!O~Kermi. 

orpo.r.rnbIX pyceJL KaHbOHOB II \'CTYITOB Ha KOC~·m'ie..:.·Kjl', 

CHillMKax MOfYT ObITb CB5i33Hbl c rpamrraUHC'HClib! 11m cpc:

BaiMH yqacTKOB. nOTOK3J\m ~KlE!KllX _laB no irnHefiEbtM 3.lc-



MeHTaM peJibecpa. Bp5!Jl .rm MO/KHO rosopHTb o6octtosaHHO 

o tte,[(asHeM npncyTcTmrn oKeaHa BOAbI Ha nJiaHeTe. CKopee 

scero, TeKTOHW-IeCKOH aKTIIBHOCTII :tviapca 6bIJIO He AOCTa

TOY:HO .nmi: Bbr,neJiettn5! 6onbwoif Maccb1 cso6o.nttoif BO.Ubl Ha 

nosepxHOCTb,. T. K. He 3aMeTHO CJie,[(OB nO,UbeMa orpOMHblX 

Maccnsos MaHTHHHbIX nopoA, 1n KOTOpbIX Morna Obr BhI

cso6o)l{,n:aTbC5! BO)la. Bc51 MarManr1-IecKa5! ;:i:e5!TeJibHOCTh 

CBO,IJJiTC51 K BYJIKaHH3l\IY ueHTpaJibHOro nma c nepnoJJ,nqe

cn1Mu lI3JllI5!HlI5!MH )KH)lKl!X JJaB 6a3aJJbTOBOro COCTaBa. 

0CHOBHa5! 1-IaCTb noKpOBHOrO i\taTepuana COCTOHT li3 MeJI

KOOOJIOMOY:HbIX, nbmesb1x Yacnru, nepeMew:aeMbIX CHJib

HbIMII BeTpaMH H yKpbrnal0W:HX, crJia)KHBaIOw:nx 6oJibWHe 

yY:aCTKlf, npeBpaw:M IIX B pa3JJIIY:Hhle «H3be)J.eHHbJe)) H 

npyn1e paBHHHbI. 

TioAApHhre wanKn npencTasneHbI 3aMep3WHM yrne

KHCJihil\I ra30M, KOTOpbllI npII CTOJib HH3KOM aTMOCcpepHOM 

nasnemm l\fO)l{eT yii;ep)KlIBaTbC51 Ha nosepXHOCTH TOJibKO B 

non51pHbIX cerMeHTax_ Ha 60.Tiee HH3KHX umpoTax u Ha 3K

saTope Bbr,ueJrnl0W:HttC51 yn1eK11Cnb1if ra3 YJJeT)'Y:1rnaeTC5!. B 

anmccpepy non )lelicTs11erv1 uettTpo6e:JKHbIX CHJJ sparuemrn 

n.TiatteTbr. 

CJra6oe l'vtarHHTHoe nosre l\/Iapca MmI<eT OhITb rettepH

posaHo nnlllh 3a CY:eT oKaTH51. nbe3oKpHCTaJIJIOB (n ttarpesa 

rmpoKpncTamros?) s Kope 11 l\IaHTIIIL Hanp51.)KeHHOCTb nom1 

Obrna 6hr CHJihHee, ecmr 6b1 n.TiaHeTa HMena )KJIJJ.11.J'IO HJIH 

KBa3lDKIIJJ:ll.)'IO 000Jl0Y:KY ( BHewttee 5!)lp0 ), COJJ,ep)KaruyIO B 

cocrnse cpeppor-.rnrneTIIKIL ITo Bceil BII,DJil\fOCTH, y Mapca 

5!npo (sttellIH5!5! ero Y:aCTb) pacnnas.11etto OY:eHh cJJa6o u He 

pa3BHTa 1rnn cna6o pa3sina aCTettocq)epa no.n KopoH. 
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Ilosic acTepoHi..oB. CYHTaeTC51., YTO Me1KAY op611Tal\111 

Mapca H IOrmTepa B onpeaeneHHOM no51ce spamaeTC51 OKo

no 98% BCex acTepOH,QOB. B OCHOBHOM 3TO MeJIKlle 00110\·l

KH HenpaBHJibHOH, OCKOJlOYHOii cpopMbl. T OJlbKO 14 113 HI IX 

HMeIOT B nonepeYHHKe 6011ee 250 KM. CaMbIMll Kpyrrttb1M11 

m HHX 5IBJI5IIOTC5I U,epepa Ca.o 1000 KM), Tianna,IJ,a (610 n1), 

BeCTa (540 KM), rHre51 (450 KM). 

3TOT no51c npe,n;cTaBJ15leT co6oii rpam1uy pa3.ue:1a 

npo.n:yKTOB B3pbrna rrpoTOCOJIHeYHOrO rrnaHeTOii.Ua no co

CTaBy H cppaKUH5IM . .IJ:o TaKOro paCCT051.Hl15l no11eTe.1III JIHWb 

OTHOCIITeJibHO He60JibUll!e cpparMeHTbl II MeJIKOOOJIOIV!Oli

Ha5I Macca MaTepua11a npeHMyI.UeCTBeHHO Th:e11e30KaMeHHO

ro cocTaBa. ITo-BHJlHMOMy, rpamirnwm Lia:rKe U,epepbI, ca

Moro Kpynttoro H3 aCTepou.noB, 6b1110 HeL!OCTaTOYHO n;rn 

npHT5l)Kemrn npyrnx cppan.1eHTOB li3 po51., YTOObI npeBpa

TIITbC51 B n11aHeTy. CBoIO po11b B 3TOM, BII.UHMO, Cb1rpa.110 11 

He)loCTaTOLJHO n..110Tttoe pacnpeL1e11em1e sew.ecrna B poe . 

.lJ:anbIIIe no51.ca acTepou.nos pacrrpoCTpamrnHCb B oc

HOBHOM ClfJUIKaTHb!e cppanv1eHTbl KpynHbIX, cpe.nm1x II 

MeJIKHX pa3MepoB, a TaKfKe 6011bwoe Kom1LJeCTBO oYeHb 

MeJIKHX 06JI01v1KOB u nbrneBbIX YacT11u: )Kene3oKal\reHHoro ii 

MeTanm1LJecKoro coCTaBa. ll,eHTpoM rpaa1nau:1m ..QJI51. cpop

Mupoaamrn BHeUJHHX nJiaHeT CJTy:rK1Lllll OT;:J,eJibHbie Kpyn

Hble CHJIIIKaTHbie acTepOII.Ubl B ITJIOTHOM poe BeW,eCTBa 

MeJIKOH II ribIJieBOH cppaKUIItt. 

IOnnTep o6pa3oBaJIC51. Ha 6a3e )lOCTaTOYHO KpynHorn 

acTepon.Qa cnmrKaTHoro cocrnsa, o6pocwero 6onbwor1 

Maccoii B ocHOBHOM cpenm1x II Me.TIKIIx o6JIOl\IKOB, nbrne

BhIX '-IaCTHU 11 ra3oo6pa3HbIX KOMrroHeHTOB. Bc1encTB11e 

oco6eHHOCTei"i reoxm1ml! II cppaKU!IOHHOro COCTaBa l!CXO)J-
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ttoro Bew.ecTBa i1cTopmi: 06pa30Batt1rn 11 )J.aJihtteihnero pa.3-

BHTH.H IOmnepa (n Tpex )J.pyn1x nrraHTCKHX rr.11atter) rrpe;::i;

CTaBJrneTC.H CBOeo6pa3HOil II HeQ)IGI)J.aHHO HHTepeCHOH. 

I1pe.nnonaraeTC5I cne.ri;y!{)W.IIil B03MO:tKHhitt cueHapuif. 

Bcne.ri;cTBHe OTHOCHTeJlhttoiI O)J.Hopo)].HOCTH nepBR4-

HhIX o6JlOIVIKOB no Benwnme (B OCHOBHOM cpe)J.HHX H MeJI

KlIX pa3MepoB) ynaKOBKa l\IaTepHana cpopMupyiow.eilc.H 

nnaHeThI nonrnrnach ttaivrnoro 60.11ee coBepwettttoiI, '-leM y 
BttyTpeHHHX nnaHeT. B 1ITore otta O'-leHh CHJihHO yrrnoTHH

nach, C)Kanach B o6beMe Ii pacKpyTirnach c 6onhrnoi1 CKO

pocTh!{). I1p11 3TOM BttyTp1r ttee wm1 1rnTeHCHBHh1e xurvrn'-le

CKIIe (He Teprvl05I)].epHhie) peaKL{Hll. Ho . .Il:OBOJlhHO COBep

weHHa.H yrraKOBKa Tena np11 6onhrnoi1 c1rne c:tKaTII.H He )J,a

Bana B03MQ)KHOCT!I rrepIIO)].II4eCKOtt '-laCTIJ'-IHOH pe11aKcau1m 

BttyTpeHHero Hanp5I)KeH1rn 3a CLieT npophrna Bew.ecTBa u 

H30hIT04HOfO Terrna Hapy)KY Ha onleJibHhIX yYaCTKax KOpb!. 

HaKomrnwnch )J.O npe,llena, orpOl\rna.H ::rnepnrn pa3opBana 

rnrnHery uemrK01v1 H pa36pocana ee Bew.ecTBO B oKpy)Ka!{)

w.ee rrpocTpaHCTBO. 

Pa36pocaHHhie npeIIi11yw.ecTBeHHO B rrnocKOCTH 3KBa

Topa rrepBHYHOH ITJiaHeTbl TBep,Qbie o6JIOMKII, IThIJieBhie If 

ra30Bbie KOl\IITOHeHThl rrepeH.HmI OT Hee MOMeHT KOJIHYeCT

Ba ,n:BmKemrn, KOTOphIM oHa o6na)'lana .no B3phrna. 3a rrpo

wenwee nocJie B3phrna Bpervrn MaTepaan nnaHeThI CHOBa 

co6upaeTC5I B emrnoe ueJroe. Ha JJ.aHHOM 3Tarre coBpeMeH

Ha.H UHBnm13aumi: 5IBJrneTC51 CBII,QeTeJibHnueiI rrponomKa!{)

w.eroc.H rrpouecca noBTOpttoli KOHcom12:i:au:1rn rnraHeThr. 

Ha6n!{)nae,Mhili B HaCTo5lwee BpeM51 lOmITep MO)!<eT 

ew.e He HMeTh TBepnoro 5!!lpa 11 )J.a)Ke ueJihHoro TeJia. Bepo-

5ITHO, OH rrpegCTaBJ151eT npo:i0.11/KaKlW,Y!{) CKjJ)'4l!BaThC5! H 
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ynJIOTH5ITbC>I ccpepo11,UaJibHY l-0 rv1accy 60J1ee 1rnu Mettee 

paBH01"IepHo pacnpeneneHHblX o6noMKOB. lfacTh l\teJ1Ko

,IlncnepcHoro MaTepuana er.ue KpyxaIT B TOHKOM KOJihU:e Bo

Kpyr BHOBb "cofo1pa10meilc7l" rnrntteThI. TaKoe cpn311Y:ecKoe 

cocT05IHHe IOmITepa npocTo o6bJICH7leT pa3Hb1e cKopocT11 

Bpamemrn 3KBaTopuanhHb1x H np1mo1rnpttb1x wHpoT 11 

CHJJbHOe cfKan1e ero cpIIrypbr. Mor.uHbiil rnoi1 ra3onbrneso

ro BeI.QeCTBa, OKJ'TbIBaIOm11i1 IOmnep, He 5lBJrneTC51 nnoT

HOH an.mccpepo:ii c TIOCT051HHblMII o6naKaMJI, KOTopa51 MO

)KeT o6pa30BaTbC51. TOJibKO npII nucpcpepeHU:liaUIUI Bemecrna 

ITOJIHOCTblO ccpop1vmpoBaBwelfc51 nJiaHeTbl. 3TO - aKKpeTl!

PYI01UHH MaTepuan B3opsasweil:c5l nepBI!Y:HOil: n.naHeTbI. 

Kpacuoe nHTHO - He 4TO 1rnoe, KaK orpOMHoe 60J1ee nnoT

Hoe o6naKo, JieT51.IUee B ra3onhrneBOM cnoe JI O,IlHOBpeMeH

HO KPYT>Iweec51. BOKpyr HeKoero KpynHoro o6noMKa - no

KaJibHOro uettTpa rpas1ITaum1. Ero BewecTBO Kpacttoil or.:

pacKH 51.:BJI5leTc5l KYY:HO pacceBHHbIM np11 B3phrne l\IaTepm1-

110M Y'-IaCTKa nepBHY:Holl nnatteTbI c oco6brM ropHonopo.:J

HbIM COCTaBOM. 

113 CKa3aHHOro rnenyeT, Y:TO IOmITep 6y JleT rrpo)lo.1-

)l(aTb ynnoTH5lTbC5l Ii B nepcneKTirne cTaHeT Hal\rnoro 

MeHbUie no pa3MepaM, HaMHOro !1JlOTHee II 6y ;'leT IIMeTb 

np03pa11tty1-0 aTl\mccpepy, cso6oi'lHYIO OT rrh1mr. TinaHeTa 

6yneT IlOCJie,n:oBaTeJibHO npoXOiJ,llTb Bee :nanbl CTaHOBJie

HH51., pa3BIITlrn, OY:epe):(HOfO pa3pyweHWl II CHOBa II CHOBa 

ITOBTOp.HTh TOT :tKe 3al\IKHYTblCT U:lll\Jl KpyroBopoTa MaTep1111 

nattttoif cHcTeMbI B TeY:emre /KII3mr ConHua. 

CrryTHHKH IOmnepa 06pa3osam1cb TaKiKe nyTeM aK

Kpeu1m: npo;::i:yKTOB B3pbrna nepBwrnoli rnrnHeThl. Ha 3To 

YKa3brnaeT coBna):(emre 11x op6rn c nnocKOCTbIO 3KBaTopa 
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!OrmTepa. 0HH B OCHOBHOM COCT05!T 113 CHJIHKaTHOro MaTe

pHaJia, eme He KOHCOJill,iWpOBaHbl ll, Bepo5!THO, lIMeIOT 

HH3Klfe ITJIOTHOCTIL (0TJJ:eJ1bHbie MaJibie ITO pa3MepaM cnyT

HIIKll, HMe10m11e 6oJihwne HaKJIOHbI op6IIT H o6paTHoe Ha

ITpasnemre o6pamemrn, MoryT ObITb ObIBWHMII acTepmurn

MlI II3 6mrn<ailrneil: OKpeCTHOCTII ITJlaHeTbI, 3aXBa4eHHbIMll 

ee rpasHrnu:neil.) 

Macchi cnyTHHKOB, so31v1m1rno, He .n;ocTaT04HbI .n;IDI 

YITJJOTHeHirn HX Ten B TOU 1v1epe, 1ff00bl B HIIX MOrJia Ha-

4aTbC5! rro11HoMacrnTa6tta5! micpcpepeHuuau:irn semecTBa. 

Tio3TOMy, cKopee Beem, om1 TeKTOHHI-IecKn nacc1rnHbI n He 

MoryT BbI.D;eJI5!Tb cso6onHy10 BOAY, 4T06br pa3B1rnaTbC5! KaK 

3eMJI5!. 

CaTypH aHanorwreH JOmnepy ITO cocrnsy HCXOJJ:HO

ro MaTepnana, HO ueHTpa.lbHbIJ':i CIIJIHKaTHbIH acTepOII,I{ 

.D;OJl:>KeH 6hrn 6bITb Metthrne, LJ:el\1 y lOITHTepa, II o6pacTaTb 

6rn1ee MeJIKHMII o6JIOl\·IKaMII B poe c 6onee pe.IJ,KIIM pacnpe

nenemreM BemecTBa c l\IeHbWIE\I co1J,ep:>KamreM MeTaJIJIW·Ie

CKnx. BcnencTsne MeHbw11x pa3Mepos H seca OH B3opsaJIC5! 

no3:>Ke IOmnepa II cei1:11ac OTCTaeT OT Hero no cTa,I\Im no

CJieny10mero cpop1vmposaml5!, T.e. ttaxomITC5! Ha 6onee 

paHHel\1 :nane Kottcom1.naumr semecTBa nocne B3pbrna nep

BIP-rnoil rrnaHeTbI. TimTOl\ry BOKpyr rrnaHeTbI Kpynrrc5! 

OOJlbIIIIIii 06bel\,1 Me11K1rx TsepJlbIX 06110MKOB, ono5!CbIBa5! ee 

BIIAIIMbIM KOJibU:OM. Co speMette1v1 secb MaTepnaJI oc51,neT 

Ha rrnaHcre II KOJibUa He CTaHeT. CITyTHiiKII CaTypHa no

.uo6HbI Cll)1THlIKaM lOm!Tepa II HaXO)l5!TC5! B 6onee paHHeii 

CTamm cpopl".rnposamrn. 

Ypatt II HenTyH 6mI3KII ITO CBOHM CBOHCTBa11.1 H na

paMeTparv1 II 5!BJI5!IOTC5! MeHbllil!Mll aHa.TIOf'aMII lOmITepa H 
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Caryptta. Om1 TaK)Ke 11crrbITbIBaJIH B3pbIB II Terrepb co611-

paIOTC5I cttoBa H3 co6cTBeHHOro l\rnTepHaJia. CTaJ:um 11:--; 

pa3BHTIUI HeCKOJibKO 6mDKe K 3aBepweHHIO aKKpeumr. lh 

cnyTHlIKH TaK)Ke rrpOXO)l5IT :narrbI CTaHOBJieHlIB. 

IIJiyTou o6pa3oBaH H3 ocTaTKOB npo,JJ,_yKTOB B3pbrna 

IIpoTocoJIH~a Ha caMoii t{aJihtteii opfone. TBepAbiii MaTe

puaJI 6hrn rroJIHOCTbIO cIIm1KaTHbIM. He6011bwoii acTepo11n 

co6pan MeJIKO- Ii TOHK03epH!ICl)'IO Macey' ll3 Liero CTOJI)!Llll

JJaCb MaJieHbKM rrnoTHa.H rrnatteTa. Otta Me.uneHHO Bpama

eTC.H, B03M0)KHQ ,IJ,rnpcpepeHUIJaUIUI BemecTBa OYeHb CJia6a5! 

II TeKTOHlfqecKa.H aKTHBHOCTb OYeHb HH3Ka.H nrr6o OTC)'TCT

ByeT. Ee MaCCbI H CKOpocn1 Bpamemrn 5IBHO He,UOCTaTOYHO 

L(llil Bb1pa60TKH aTMoccpepb1, nmpoccpepbI. 

CnyTmtKH nnatteT o6pa3yIOTC5I H3 Toro )Ke 11cxo.rrtto

ro MaTepnana, qTo n 11x rrnatteTbI. OcttoBoii nx cJiy>KaT 

MeHhIIIHe no pa3MepaM acTepoII,JJ,bI, HaxO,JJ,5IIUHec5I OT rrna

HeTbI Ha paccTO.Httm1, 6onhWeM paJluyca ee aKTHBHoro rpa

BHTau:i1ottttoro rrpHT5I)Kemrn. 0HII TaK)Ke o6pacTaIOT Men

KHMH o6JIOMKaMH H3 cBoero oKpy)Kemrn. HeKOTOpb1e m 

HHX OCTaIOTC5I B BH)],e acTepOMt{a HenpaBHJ1bHOU cpopMbl. 

TeKTHTbI .HBIDIIOTC5I oqeHb MenKMMH o6noMKal\m 

ropHblX rropo,IJ,, MHHepaJIOB, HecyIUHMH 5IBHbie CJiet{bl B3pbl

Ba IIpoToconttu.a. Own6oqHo TeKTI!TbI ynoAo6n.HTb cpHJib

rypnTaM - npo.nyKTaM rr11aB11emrn np11 y.nape MonmIIr 

(Eapttc, 1939), 1m60 rrp1m11cbmaTb aM (KaK Cnettcep) 3eM

Hoe yJJ.apttoe rrpm1cxo)K):{em1e mm nyttttoe npoHcxmK,uemre 

(lI3rrMett; O'Kacp). IIonyn.HpHo rvrnem1e, YTO TeKTHTbI 5IB

JI5IIOTC5I pa3HOBH,UHOCTbIO HMilaKTHbIX CTeKOJI Ha OCHOBa-
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HHH o6ttapyiKeHI15l. B HUX K03Clna (IOrn-BoCT01rna5l A31rn), 

6a;:u:i:e11e1na 11 JielliaTeJibepuTa (Ceseptta51 AMepuKa). 

l1MeeTC51 p51,n: np1rnummaJibHbIX BOnpOCOB, B03Hll

KaIOmIIx lI3 H3BeCTHbIX sapHaHTOB 00b51CHeHirn npOIICXO)l(

;:i:emrn TeKHITOB, KOTOpbie eme He HaX0)':(51T y,n:OBJieTBOpII

TeJibHOf"O pelliemrn, KaK ttanpmv1ep: 

• KaKOB MeXaHII3M, no KOTOp01v1y TeK""TlITbI nOKII;:J;aIOT 

npe,a:eJibI 3eMttoil aTMoccpepbI B npouecce neps11•rnoro 

nJiaBJieHH51 H BhI6poca lI3 3eMHOf"O KpaTepa? 

• KaK HeKOTOphie lI3 TeI(THTOB npHo6peTaIOT cpopMy ny

rOBHU IIJIII 1rny10 a3po.n:1rnaMuYeCKII cKy Jihnrypnpo

BatteyIO cpOpM)r? 

• KaKOBa npHpo,a:a TeJJ, npu y;:i:ape KOTOpbIX 0 nosepx

HOCTb 3eMJIH B03HIIK3IOT TeKTlITbI? [27]. 

IIpe,n:JiaraeTC51 6oJiee npoCToe H ecTeCTBettttoe o6b51C

ttemte no noso.n:y np0Hcxm1():J;emrn TeKTHTOB. 06pa3osamie 

B TeKTiiTaX MirnepaJIOB K03CIITa, BbICOKOTeMnepaTypttbIX 

6a;rui;eJie1na II JiernaTeJibepuTa rv1mKeT 6bITh o6ycJIOBJietto He 

00513aTeJihHO y):(apHbIMI! 51BJieHirnMI! npH HX na;:i:eHHH Ha 

3e:MJIIO. 06ttapy)KeHHbie B Te1n-1nax <l>ummmrn )KeJie30HH

KeJieBbre rnapIIKn, TaK %e, KaK II ttali;:i:ettHbie CnettcepoM 

I.J:aCTIIUbI MeTaJIJIOB, CBH;:J;eTeJibCTBYIOT 06 nx CB513Il c Me

TeOpHTHbIM semecTBOM. qpe3BbI'-Iailttoe CXO)J,CTBO TeKTHTOB 

n 3eMHbIX nopo;:i: (ttanp1m1ep, rpamnoB, TeppureHHbIX 

ocaJJ,KOB ), IIX rnaBHbIX nopoµ;oo6pa3yIOlll;HX H BTOpocTe

neHHbIX 3JieMeHTOB no XIIMil 1IeCKOMy COCTaBy H H30TOn

HbIM OTttornemrnM rosop1n 06 o6mttoCTII ux Hcxo;:i:ttoro 

MaTep1rnJia. To, '-ITO )KeJie3o B TeKTIITax noI.J:TII noJIHOCTbIO 

BOCCTaHOBJieHO AO ;:i:syxsaJieHTHOro II CO):J;ep)Kam1e BO;:J;bI B 
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HMX B 1000 pa3 MeHbWe, 4el'vl B JUOObIX 3eMHb!X nopo,o:ax ll 

CTeKJiax Toro )Ke COCTaBa, yKa3hIBaeT Ha IICKJIIOI.J:IITeJibHO 

cyxHe ycnoB1rn nx o6pa3osamrn [27]. 
lli np1rne):(eHHbIX c}laKTOB CJie,o:yeT, 4TO TeKTHTbl, !~aK 

lI Bee ,npyrne BH,O:bl MeTeopOH)lHb!X TeJI H 4aCTIILJ:, 5!BJI5!IOTC5! 

npo,nyKTaMll B3pbrna I1poToco.nHe1rnoro nnaHeTmma. I1p11-

cynu1e HM (a TaK)Ke !VleTeOpl!Tal'v1, JI)'HHbIM o6pa3uaM) BB

Hhie npH3HaKII BhICOKOTel\mepaTypHoro u y..uapttoro Mern

MopcpmMa o6ycnosneHhI so3;:i,eticrnaeM B3phrna MaTep11H

cKoro Tena. TyT HeT tteo6xomuv10CTH HCKaTb OTBeTbI Ha 

yKa3aHHh1e Bhirne Tpy,o:tthre sonpoch1, OHH cTaHOB5!TC5! no

IDITHbIMH caMH co6oti. TeKTIITbr He Mor.rm o6pa3oBaTbCB 

rrpH nanemm KaKoro-m160 Te.na Ha 3eMJIIO a rrmToMy He 

HaXOLl5ITC5I s 6oJihl1IOtt KOHueHTpau1m B patiottax HivmaKT

HhIX KpaTepOB II ):(aJKe Hll B KaKOJ'vl ,o:pyroM J'vtecTe ITJiaHeTbL 

3To - oco6&1e BH):(hI MeJIKHX MeTeop11TOB, HCXO):(HOe sewe

CTBO KOTOpbIX HaXOJllIJIOCb B Tene I1pOTOCOJIHe4HOro rr.na

HeTOH..Ua 6JIII)Ke K 01.mry B3p&rna 11 npeTeprren 6onee rny6o

KOe B03,o:eifcTBHe Tepl\10,mrnaMaYecK11x ¢a1nopos. Pa3HO

o6pa3He HX COCTaBa o6ycJIOBJieHO pa3HOpO,O:HOCTbJO BeU(e

CTBa MaTepHHCKHX nopo.u, a pa3Jllf1.JH5l B CTerrem1 MeTaMop

¢.u3Ma yKa3&rnaIOT Ha 6mr30CTh 11m1 ,o:aJI&HOCTh pacrro110-

)l<eHl15l HCXO,O:HOro MaTepnana OT QI.Jara B3pbIBa. ITpIII.JYllJ!ll

Bbie ¢opMbI OHII npno6pemr rrp11 6&1cTpoM OCThrnamm Me,1-

KHX KarreJib pacnnaBOB B KOCMHI.JeCKOM npocTpaHCTBe. 

lVleTeOpHTbl no npOHCXQ)I{,[(eH!!JO po,o:CTBeHHbl c TeK

nrraMH H scel\rn npyn1M11 MeTeop011,naM11. Om1 npe,o:cTaB

JI5IIOT co6oi1 pacce5IHHb1e MeJIKHe o6noMKH, ocTaswuec5l Ha 

op6nTe 3eMJIH nocne 3asepwemrn rnasttoro 3Tana aKKpe

u1m ee TeJrn. EoJ1&woe Hx pa3ttoo6pa311e, 3aTpy,o:IDIJOmee 11x 
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lfeTKYiO K)1acc11cpHKaUIIiO, TaK;.Ke CB513aHO c pa3HOponHO

CTblO semecTBeHHOro COCTaBa II rny6HHOII pacnOJio:tKeHIUI 

MaTepIIHCKOro cpparMeHTa OTHOCHTeJibHO 01-mra B3pbIBa 

ITporocOJrnua. MeranJrnqecKIIe ()Kene3Hh1e) MeTeopnThI 

51BJI51IOTC51 MeJIKHt-.m 06norv1Karvm nopo.Ll 6oJihlllHX rnyforn 

npOTOCOJIHe4HOro nJiaHeTOH)::(a, )KeJie30KarvieHHhie - o6JIOM

KaMH nopo.n cpe.nttux rny61rn, a KaMeHHhie (cmnIKaTHh1e) 

npe.LlCTaBJI51IOT o6JIOMKH nopoA BHewtteH: o6ono4KH KOphI 

nnatteT011.na. 

B03pacThI MeTeopaTOB noKa3hrnaIOT BpeWI B3phrna 

I1p0Toc0.1rnua, B pe3y JihTaTe KOToporo o6pa30BaJIHCh nnKe

Jihie H30TOnbr u HaqaJIC51 npouecc 11x pacmennemi5I. Orc10-

Lta cneuyeT, qyo so3pacT Conttua Mo:tKeT 6hITb tteCKOJihKO 

MOJio:tKe npIIH51TOro ceiiLiac (5,5 rvrnp.n ner) n ObITb paBHhIM 

4,6 MJIPA JieT, KaK y 3eMmI. 

Ho 3TO npH TOM yrnoBHH, ecJm yJJ:aptthrii Mernivmp

cpn31v1 npII na.[lemm MeTeop11TOB Ha 3eMJIIO He np1rne11 K 

«OMOJio:tKemno» IIX B03pacTa. Octtosam1eM )lJI.51 TaKoro cy

)K,Uemrn MO:iKeT CJIY)KllTb oco6o MOJ10)l0tt B03pacT TeKTllTOB 

(nepBbie nec51TKII MHJIJ1IIOHOB neT). BnoJIHe J'vIO)KHO ,Qonyc

TI!Tb, qyo np11 npoxo:tI{)leHirn TIJIOTHOro CJI0.51 aTMOCcpepbI H 

y Aape o nosepxHOCTh 3el\rnH MeJIKHe o6JIOMKH TeKTifTOB 

nonsepnrnch BTopnqHol\1y nepennasnemno. Hosoe coOT

HOIIIem1e cneuncpliqecKHX H30TOTIOB npn 3TOM MO)KeT OT

pa)KaTb speM51 nocne.rlHero n1y60Koro npeo6pa3osamrn se

mecTsa. B cnyqae ycTattosnemrn. peanbHOii cTeneHH OMO

JIO)KeHirn MeTeopOH)lOB Toro HJIH IIHOro COCTaBa MO)KHO 

ObIJIO Obr 6onee KOHKpeTHo onpenen1nbC5! u c B03pacTOM 

C01rnua, T. e. speMetteM B3pbrna TipoToconttua. 

84 



KoMeThI no csoeJI npupo.Qe H npoacxo)J<.nemno He 

JIBJUUOTCJI oco6hIMH 06be1crarvrn B p5ILJ.Y He6eCHhIX TeJI. OHi! 

- TaK11e )Ke TBepJJ,hie npoJlyKThI B3pbma ITpoTOCOJIHe'rnoro 

nnatteTon,.ua, KaK H see Jlpyrne MeTeopoII.QbI. Oco6ettttocTb 

I1X 3aKJII04aeTC51 JIHWb B TOM, lfTO OHH npeacTaBJIJIIOT co6ot\ 

o6JIOMKH Jlb)J,HCTbIX ropHbIX nopo,.u 110JrnpHbIX cen.reHTOB 

KOpbI nnaHeTOiiJJ.a IlpoTocoJIHUa. ITpu B3phrne 3TH cppar

MeHThr pa3JieTeJIHCb CTOL{ 3Ha4HTeJibHbIMl! ynrnMH K 3KJ1llll

TllKe . .lJ.ocTaTOlfHO KpynHbie pa3HOCTH OCTam1Cb B no.rre 

rrp11TJI)J{emrn Conttua H o6pall.l,aIOTCJI BOKpyr ttero no Ha

KJIOHHhIM K 3KmmTnKe op6IITaM. l'v1enKne )J<e o6noMKH, BbI-

6pornetttthre JJ,aJ1eKo OT Conttua, »BJIJIIOTCJI .QOJrro11ep1rn,:r1i

qecKuM11, a Kpyntthre, ocTaswHeCJI s6mr3II Co;rnua, - Ko

poTKonepH01:i;i1qecKIIl\·n1. 

Bell.l,eCTBeHHbIH COCTaB KO!'vreT CXO)K c COCTaBOM Be

ll.l,eCTBa apyrnx MeTeopm1,.uos u ll3Mem1eTC5I OT npenMyll.l,e

CTBetttto CHJIHKaTHOro (y Ll,OJironepIIO,!::.(HlfeCKHX) ilO npe

HMyrn.ecTBeHHO MeTaJIJlII'1eCK010 (y KOpOTKOnepHO,TJ:Jille

CKHX). 

ITpHpo;::i;a cseqemrn KOMeT CBJI3aHa c Hanpasnem1e\1 

nx LlBirn<emrn npoTHB C01rne1rnoro BeTpa. OT npJil\IOIO co

YLlapemrn nernll.l,IiX c orpoMHo(J: cKopocTbIO HasCTpeL1y 

.upyr .upyry 6om1)la n KOCMHlfecK11x J1y4e(J: Conmrn B03H11-

Ka10T MOll.l,Hhie cnonoxII IIOHIBaUirn. qeM 6mnKe K Conttuy, 

TeM Jipqe CBelfeHHe BCJie):(CTBHe B03pacTamrn l1Jl0THOCTI! 

KOCMHlfeCKIIX nyqeii. ITpu yJlanemm KOl'vieTbI OT ConHua 

cseqem1e ocna6esaeT mm ;::i;a)j{e ncqe3aeT, TaK KaK ttanpas

nem1e ee noneTa Tenepb cosrranacr c seKTOporv1 conHeY:HbIX 

nyqeii II IiX 3Ha4HTeJibHO 6onee cna6hre coy .napemrn oKa-
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3bIBalDTC5l He,.':{OCTaTOLIHblMII iJ)UI C03)laHil.5l 5IpK11X crro,10-

XOB. 

.IJ:pynre MeTeOpOII)lbl He CBeT5ITC5l KaK KOMeThl ITOTO

rvry, YTO ux JJ:BH)Kem1e cosepwaeTC5l He Hasc-rpeqy C01rneq

HOMY BeTpy, a no KpyrosoiI opfoiTe BOKpyr Conm.i:a B rrnoc

KOCTII 3KJHII1THKH. 0HII o6TeKa!DTC5l «c6oKy» TIOTOKOM 

KOCMIIqecKHX qacnn.i: 6onee rnrn :Mettee paBHOMepttoM: 

TIJIOTHOCTH, qTQ He Bhl3bIBaeT oco6o 3aMeTHOM HOHII3aIJ,HH. 

TaKHM 06pa301•v1, B cseTe BbrwemnmKeHHoro OTna.na

eT HY1K,D;a B ,[{Onyruettml cyrueCTBOBaHirn r.ne-TO B KOCMnqe

CKOM npocTpaHCTBe nmoTeTIP-IecKoro 06JJa1rn OopTa, 

npe.unonaraeMoro KaK HCTOLIHIIK KOMeT. KoMeThI - YaCTh 

seruecrBa ca1v1oro TipoToconttua 11 06parua10TC5I BOKpyr Ma

TepattcKoro Tena no co6cTBeHHbll'vr opfonaM, ocTaBMCh B 

nos1e em rpasinawm. l\.1Hon1e 113 HIIX y}Ke CTOJIKHY JIHCh c 

ruiatteTaMI!, acTepou.narvrn. ,U:pyn1e rrpo.non)KaIOT crpaHCT

BOBaTh B KOCMoce. Om1 Heqacro tta6nIO,n:aIOTC» noToMyr, 

qro o6ruee KOJinqecTBO KOMeT, ,UBHraIOIUHXC5I B IlJIOCKOCT5IX 

no.n pa3HhIMH yrJiaMH K 3KJIHI1THKe, cpasmneJihHO MaJIO, 

TOI')la KaK OCHOBHa5l Macca npOJJ:YK"TOB B3pbIBa IlpoTOCOJIH

ua pa36pocaHa B I1JIOCKOCTH ero 3KBaTopa. 
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3. rEOJIOrlPIECKMI OCHOBA 

3.1. OI>mMI CXElVIA <l>OPl\HIPOBAHHJI II 
P A3BHTIUI 3EMJIH 

KaK 6hrno noKa3aHo Bb1we, nocJie B3pbrna f1JiaHno

M.D:HOro Tena TipoTocoJ1Hu:a o6JIOMKH ero TBep.D.bJX 060J10-

qeK 6hIJUI pa36pocaHbI B OKpy)KaIOll.(ee npoCTpaHCTBO, 

rnaBHbIM o6pa30M, B nJIOCKOCTII 3KBaTopa. B poe, Bpa

maioll{eMC51 BOKpyr 3aropeswefic51 3Be3.D,bI - CoJIHU:a, npo

tzyKThI B3phrna pacnpe.nemrnucb B cTporo onpe.neJ1eHHOl\1 

nop51,n:Ke: octtoBHa51 Macca KpynttbIX T5I)KeJibIX m1atteTe311-

Maneli 6hrnn Bb16powettb1 tta tte6oJibWHe paccT05IHH51, :-.1e

ttee KpynHhie n Mettee m10THh1e - Ha 6oJiee ,naJ1eKne oKpe

CTHOCTH. 

Bell{eCTBeHHbIH cocTaB l\IaTepIIaJia po51 MeH51JIC51 Tai--:

)Ke 3aKOHOMeptto: B6m1311 CoJIHU:a - 6oJihwe MeTaJI.rrw1e

CKHX, nanhwe - Bee 6onhrne cllmIKaTHbJX pa3HOCTei1. 3To 

o6ycJIOBJieHO CTpyKTypoli Tena nJiaHeTOII.Ua TipOTOCOJIHUa 

BttyTPeHH5151 qaCTb - MeTanm111ecKoro COCTaBa, BHeWH515l -

CHJIHKaTHOro, cpe.D:H5151 - H3 CMeClf MeTaJIJUI4eCKIIX II CILll!

KaTHhlX BellJ,eCTB. 

Ha opfone 6y,nyll.(ef1 3eMJIH Kpyj1rnm1 MeTa.;lm14eo:11e 

o6JIOMKH cpe,n;HHX H l'vleJIKIIX pa3l'v1epoB, KpynHhie l\IeTaJI,10-

CHJIHKaTHhie ()KeJie30Kal'vleHHbie) H O'-leHb KpynHbie CILlll

KaTHhie ¢parMeHTbI. 3ervm51 o6pa3oBatta nyTeM aKKpeu:m1 Ha 

KpynttefiweM )KeJie30Kal\1eHH0'.\1 acTeporrne xoJIO):{HbIX 06-

JIOMKOB nopo.n MeTaJIJUI4eCKOro H CHJIIIKaTHOro COCTaBa. 

<l>opM11poBam1e TeJia 3eMJIJI MOrJIO npmICXOL{HTb no 

l-sap1rnmy· aKKpe1urn (rn. 2.4). I1pannatteTttb11I aCTepo11J, 
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Hll\.O.QILT1C5l HeC\rnoro H!l;Ke nnoc1(ocn1 CHl\L\IeTpm1 po5I. Ha-

11aJihHhre CTOJlKHOBemrn: el\ry rrp116aBHJIH CKOpOCTb II OH 

CTaJI ii;B11raTbC5l HeCKOJibKO ObICTpee 0Kpy)Ka10rn.ei1: Macchr 

o6JIOMKOB, T. e. CTaJI <rnaromi:10rn.11M)). TeM caMhIM ii;aJih

Heihnee HaKorrJiemie 06JI01vrKOB Ha HeM npo11cxo;:urno npe

m\1yw.ecTBeHHO cBepxy II cnepemr no HarrpaBnem110 .D.BH

)Kemrn no opforre, 1ITO 06ecrre111rno 3eMne HaKJIOHHoe K 3K

mmTnKe non yrnoM 23,5° rronoJKemie ocu Bpaw.emu1 H co

rnacHoe c coJIHelfHbIM ttanpaBJ1emre Bparn.eHH51. 

HaxO)'J,51Cb B Martt11TH0tv1 rroJie CoJIHeLIHOiI CHCTeMbI, 

o6JIOMKH c cpeppoMarHHTHbIMH Bern.ecTBaMH HMem1 rrpe

HMyrn.ecTBeHHYIO B03MQ)KHOCTb rrepB001Iepe):{HOro rrpHTH

)KeHirn K ueHTpaJibHOMY acTeporr.uy. Do .uocTmKemrn onpe

neneHHOtt Macchr noc11eJJ;HIItt CTaJI npHT51nrnaTb H3 OKpy

)KaIOW.ero po51 H HervrnrnnTHbie cnm1KaTHb1e o6noMKII 3a 

c11eT yc1rnemrn rpaB1nau1rn. TaKHM o6pa3oM, B ueHTpe 

nepBIPrnoii 3eMJIH 6hrmr cocpe.uoT011eHbI Bern.ecTBa, no co

CTaBy aHaJTOrHlfHbie )KeJle3HbIM I! )KeJTe3oKaMeHHbIM MeTeO

p1rraM, KOTOpbre CBepxy ObIJ111 noKpb!TbI B OCHOBHOM Ka

MeHHbIM ( ClIJIHKaTHbIM) MaTepIIaJIOM. 

Cy,n51 no cooTHOlllem110 Har':i:,uettHbIX Ha noBepxHOCTH 

3eMJIII l\1eTeOpHTOB no TimaM (Kal\IeHHblX 92.7%, )KeJie3o

KaMeHHbIX 1.3%, )KeJTe3HbIX 6% [ 16]), H3 Belll,eCTBa nep

BiilfHOro po51 Ha co3nam1e TeJia nJiaHeTbI 6bIJTH ynmu3npo

BaHhI no'-ITH Bee o6JIOMKll )KeJle3oKaMeHHoro M MeTaJIJIH'-le

cKoro COCTaBa, TOr)J,a KaK B 3aBeplllaIOlll,yIO CTa)JJJIO aKKpe

UIU! HeKOTOpaH lfaCTb MeJIKHX o6JIOMKOB KaMeHHbIX ew.e 

OCTaeTC)l B poe B OKOJI03eMHOM npocTpaHCTBe. 3To yKa3bl

BaeT Ha TO, 'ITO B nepByIO OYepe.Ub aKKpeT11poBam1 )KeJie3-

Hbie II Eene3oKal\teHHbie cpparMeHTbl, a OCHOBHa51 ):{0JI51 Ka-
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MeHHbIX na,na11a Ha npannaHeTHoe Teno Ha no3,nHeM 3Tane 

cpopMHpOBamrn 3eMJIH. 

Bew.ecTBa B He,L1pax nepBitYHoif nnaHeTbI Morn11 

BKJIIOLJ:aTb B ce65I TaIOKe Hel!3BeCTHbie Ha 3ervrne 3K30T!Il!e

CKHe MHHepMbl nma HeKOTOpb!X pa3HOCTe1f Kap6lU:{Cll3. 

HUTpH.[{OB, XJIOplfL(OB, cpoccpli.QOB, cy JJbCjHf.QOB, cpoccpaTOB l I 

CHJIHKaTOB, BCTpe'IeHHbIX TOJJbKO B )KeJ1e3HbIX, :tKene3or;a

MeHHbIX MeTeop1nax lI 3HCTaTllTOBbIX XOH2l,p1rrax. 

}fraK, noc11e 3aBepwemrn rnaBHorn 3Tana aKKpeUll!t 

3eMIDI npe.ucTaB1rn11a co6o.i1 HeKHtt Bpaw.aI011u11tc5I K.i1y6m: 

HenpaBIIJibHOtt cpopMbI, "cnenneHHbIIi'' 113 XOJ10,QHblX 00-
JlOMKOB ropHb!X nopoJl pa3Hb!X j)a3MepoB H CJlO/Irnoro co

CTaBa. Bo Bpaw:emm 3eMmI np1106pernna Bee 60Jibrny1:0 

OKpyrnoCTb, COBepweHCTBOBana ynaKOBKY COCTaBHbfX Yac

Tett. 3To conpoBO)l(.[{a11ocb nepeMewemreM OT.QeJlbHbIX 

6JIOKOB .IJ.pyr OTHOCIITeJibHO .Qpyra, yMeHbWeHIIeM pa3Mepa 

llJiaHeTbI, yBem1qem1eM CTJIOTHOCTII TeJia 3e~IJIII, ycKopemi

eM cKopocTH ero Bpamemrn, pocToM .n:aBJiemrn u Tel\mepa

l)'phr c rnyfornoif, pacwennem1eM T5I:tKeJibIX moTonos pa

mmaKTIIBHhIX 3JieMeHTOB. 

B uettTµaJihHOH YaCT11 nnaHeTbI npomoruJ10 pacmrae

nettHe nopo)::{ H, KaK cne.n:cTBue, Ha'IaJiacb cpII3IIKo

XHMH'IecKa5I .nncpcpepemuiauirn sewecTBa - nepepacnpe.n:e

nem1e Mace no f1JJOTHOCT!I li cpa30BOMY COCT05IHIIIO no;:r 

BJIH5IHHeM cyw.ecTBYIOlllllX cpIBIIYeCKHX noneif. 3TO np1rne

JIO K OCa)K,I:{eHIIIO T5I)KeJ1b!X H ryronnaBKIIX pa3HOCTeif Be

mecTBa - MeTaJIJIOB, )lOJirQ)IGIBYllllDC pam1oaKTIIBHblX 3Jie

MeHTOB, MeTaJIJJO-CHJllIKaTOB - B caMOM ueHTpe II o6pa30-

Bamno SI,ll,pa 3eMmL 
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.5lupo CTaHOBllTC5! l.llaBHblM II TIOCT051HHO ,neHCTBYIO

ll(HM reHepaTopoM Ternrn 3e1vum. Tenno Bbrpa6aTbIBaeTC5l B 

pe3yJibTaTe HenpepbIBHblX 3K30TeprvmY:eCKIIX XHMHY:eCKHX 

peaKUHH, npoHCX0):(5!ll(IIX Me:>K.2lY CTJIOTHO KOHTaKTHpyro

ll(HMH pa3HOP0.2lHbIMH KOMCTOHeHTal\m Bell(eCTBa B ycJIOBU-

5!X bOJibWHX ):(aBJieHHH II Tel\mepaTyp Ha cpoHe caMonpOH3-

BOJibHOro pacna.na T5l)KeJibIX H30TOCTOB. 

IlJiaBJiemi:e co BpeMeHeM OXBaTbIBaeT Bee 60JibWUH 

o6beM nopo.n:. 0Tttoc1neJibHO Mettee T5l)KeJibie Bell(eCTBa 

npeHMymecTBeHHO Cl!JIIIKaTHOro COCTaBa pa3MeCTHJIHCb 

TIOBepx 51JJ:pa H C03)lamr :\IaHTHI-0. 

CaMyIO BepxHIOIO o6onoY:KY 3eMm1 cocTaBima nep

sttqttasi JeMttasi Kopa. Ha 60J1bweiI Y:acTn noBepxHOCTH 
~ ~ 

nJiaHeTbl OHa ObIJia npencTaBJieHa TOJill(eH HeKOHCOJUI.IJ:HpO-

BaHHbIX MeJIKHX H cpe.nmrx MeTeopOH):(Hb!X o6JIOMKOB, B 

o6meM noJ1e KOTopoi1 3aneramr 0Tne;1bttb1e orpoMHbre no 

pa3MepaM KaMeHHbie ( CIIJIIiKaTHbie) nnaHeTe3HMaJIH aCTe

pOH):(HhIX MaCWTaOOB. 

IIo.nmn.rn10muJ:lc51 cppoHT rnrnBnemrn nopo,n no

pa3HOMY Be.neT ce65l Ha ypoBHe TIO,UOWB 3THX acTepOIIJJ:HhIX 

nJiaHeTe3HMaJieH. Ilocne):(HIIe, 6y .2lYYH OTHOCH:TeJibHO 6onee 

rern1onpoBOJJ:HhIMH BBH.2lY ueJibH06110Y:HOCTH crpyKryphr, 

nponycKaIOT Y:epe3 ce65! 6oJibrne Tenna, Y:eM 01<py)KaIOll(He 

cna6o TernronpOB0):(5lll(He TOJII.l(H HeKOHCOJIHJJ:HpOBaHHOf'O 

MenKoo6noMOY:Horo MaTepnaJia. CooTBeTCTBeHHO, no.n «ac

TepOH.2laMH» HaKanmrnaeTC5! MeHhrne rernrn, rnrnBnettne no

po.u npo11cxo.nnT cna6o. B n0.2lOWBe TOJII.l( MeJIKHX o6noM

KOB 3a.2lep){urnaeTC5! 6onbwe Tenna, nop0.2lhI nepex0):(5lT B 

pacnJlaB If cppOHT nnaBJieHirn TIOCTeneHHO np0.2lBHraeTC5l 

BbIWe no TOJII.l(e. 
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Dp11 :HOM npo11cxon5!T npoueccb1 :rpam1n!3aum1 no

po.u:: CJia6hie HJIH yMepeHHbJe - B HII3ax acTepOII):(HbIX Te.1. 

1rnTeHCHBHhie - s TOJII.l(e MeJIKnx 06;10MKOB BhIWe cppoHrn 

IlJiaBJiemrn. YsemFurna10ma51c51 B o6bervre B513Ka51 Macca K11-

CJioro (:rpaHIITOII1lHOro) pacnJiasa npu np116mnKemm K no

sepxHOCTH scnyq1rnaerc51 II noLI,HmvraeT Han co6oil o:rpo\1-
,- ~ 

Hbie yLJaCTKH 1v1eJIKOOOJIOMQqHQII TOJII.l(!I Ha pa3JIII4H)'l0 Bbl-

c01y. TaKne BbICT)'IlbI pacnnasJieHHbIX rny6JrnHbIX nopo.J 

(MaHTIIHHbie MaCCIIBbI) pa3BIIJH!Cb Ha MeCTax cospervieHHbL\ 

OKeattOB, Mopett H rnyOOKlIX OCall,04Hb!X 6accettHOB. A )""Ja

CTKH 3aneramrn cu:m1KaTHbIX acTep011nHbIX rrnaHeTe3lll'v1a

nei1 OKa3am1Cb HH31rna11.m BBH,rry Toro, '--ITO o6bervrn II 3Hep

nrn: B5l3KIIX pacrrnasos, o6pa3osaHHbIX no;::i: HIIMH, 6hrno He 

,[{OCTaTO'-IHO nn5l non,beMa nx 60.r1bworo seca. 

TaKHM o6pa30M, nepsa5l rny6oKa5l pa3p51nKa HaKon

neHttoii m6hITO'-lHOtt sttyTpettHeil Tern10soil 3Hepnm 3el\rn11 

cosepw1rnach no,nbel\IOl\r pacrurasnettHoro semecTsa MaH

THII K rrosepxHOCTII npmvreptto 4.6 l\rnpn neT Ha3an. 3n1\1 

3aKaHLJHBaeTC51 JJ.OreoJion1qec1rnH. KaTapxe1rcKIIli 3Tan. m

HaMettosaswuii cpop1vmpoaam1e 3eMmr, npeo6pa3osam1e ee 

rrepBOHaLJaJihHO 6eccpop1v1eHHOrO Tena - Ha:rpOMO>K,I{eHWI 

XOJIO.U:HblX pa3HOpa3MepHblX IlJiaHeTe3IIMaJieii - B spawa10-

wy10c51 OKpyrnyIO nJiaHeTy, cpII3IIKO-XHIVIIlqecKyIO mrcpcf)e

pem.i;nauu10 ee sew:ecrna c o6pa3osam1eM 5!;o;pa, l\IaHnm 11 

KOpbI, a TaK)l{e co3,nam1e reomrnaMH'-IeCKJI o6ycnosJietttto11 

rrepBHLJHOll reoMopcpononm IlOBepXHOCTII 3eMJIII, I1p5!MO 

rrpOTHBOilOJIO)l{HOtt (aHTHilO,IJ.aJihHOH) cospeMeHHOH: Ha 

MeCTax KOHnrneHTOB pacnoJiaraJIIICb HH3I!Hbl, a OKeaHOB -

MaHTHHHhle BbICTYilbl. I1eps11qHa5! 3eMHa5! KOpa ccpopl'vmpo-
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sanacb CI1Jl0ll1Ha51 Ii KOHTHHeHTaJibHOfO THrra c rpaHIITHbIM 

CJIOeivL 

,[(aJiee Ha1urnaeTC5I apxel1cKa51 3pa, c KOTopoi1 se)].eTC5I 

reOJ10f1I4eCKOe JieTOC4HCJieHIIe - lICTOplrn 3e1vrnH, I10,[{

JWKHUa51C51 OCMb!CJiemno Ha OCHOBe q)aKTH4eCKIIX MaTepna

JIOB. KaK yrrop5I.JJ:04eHHO CTPYKTyp11posattttoe rrnaHeTHoe 

Teno, 3e1vurn rrpIIo6peTaeT B03Mm1-:HOCTb l{HKJinLiecKoro ca

Mopa3s1nw1 3a C4eT HerrpepbIBHO rrpo11cxo;::i:munx rrpol..(ec

cos BttyTpeHHeif reo;::i:1rnarvII1Kll B IBl\1eH5IKHUeMC5l rpaBHTa-

1.{HOHHOM rrone ConHe4HOtt CHCTeMbI lI ranaKTHKlL 

]\;faHTIIttHOe BerueCTBO I10}lH51TbIX K rrosepxHOCTH 

6.TIOKOB KOpbr HaLinttaeT Ob1CTpo ocTbrnaTb. CKopocTb OCThr

samrn MaHTHMHbIX pacrrJiaBOB 3aKOHOMepHO 3aMe,Il_JI51eTC5I c 

rny6Irnoli. C11m1KaTHbie pacrr.TiaBbI rrpu ObICTpOM OCTbIBa

mm B ycJIOBlrnx HH3KifX ,o:as11em11I He MOf)'T y.nep}KaTb B 

KpHCTaJIJlHLieCKOtt peweTKe fliL\POKCHJibHbie H .npyrne BO

,o:oco.n:ep}KaIUIIe pa,n:nKaJibL I1pOHCXOL\11T MaCCOBOe BbI)].eJie

HIIe ( OTTOp)KeHIIe) KpIICTa_llJIII3Yl{)IUHMHC5l pacrrnaBaMH 

rny6IrnHbIX rropoJJ. orpol\rnoro o6beMa cBo6o,nttoi1 BOAbI, 

COCTaBJ15IIOIUett OCHOBY Ha3eMHOII 11 ITO)l,3eMHOtt rn,o:poc¢e

pb!. 

B reoJiorn4ecKoii mITeparype BepxmoIO Tonruy MaH

nm, JllillleHHYIO He TOJlbKO BO,Qbl, HO H p5I,ua JleT_y4HX 3Jle

MeHTOB, Ha3bIBaIOT .nerr11en1posaHHOtt, HCTOIUeHHOH no

CJie)].HHMH. c rny6IrnoiI KOJll!YeCTBO coxpattHBllllIXC5I B co

CTaBe KpHCTaJIJIH3YIOIUHXC51 pacrrnaBOB BO)].bl II JieT_y1mx 

IlOCTerreHHO ysemI4HBaeTC51, LITO HaXOAlIT OTpa}Kettne B 

cTpan1¢1maum1 Mattnm no cKaYKaM cKopocTeli pacrrpo

cTpaHemrn yrrpyrnx K011e6am1Ii:. 
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TaKHM o6pa30M, cal\rn5I BepxH5I5I Tomua MaHTIIII no.n

IDIThIX cerMeHTOB OKa3hIBaeTC5I HaH6011ee o6e3BOJKeHHOti. 

OTJJ.aBweil cBo6o,!J,ttyIO Bo.n.y Ha 06pa30Bam1e rn,IJ,poccpepbL 

6a3aJibTOH,!J,OB I! rpaHIITOll,IJ,OB y)l<e B Ha'-!aJie apxei'lcKoro 

BpeMeHH. B Hett (KaK II BbIWe, B KOpe) OCHOBHYIO ,IJ,OJIIO no

po.n.oo6pa3yIOllUIX MirnepaJ10B COCTaBmll-OT OJIIIBHHbl -

rrpOH3B0.11,Hbie OT .r1enr.npaTaumr rnyfornHbIX cepneHTHHOB 

3rn IIO,I\KOpOBa5I I.JaCTb Bepxtteli l'vtaHTIHI paccMaTp1rnaeTC5l 

B COCTaBe JIHTOCcpepbl. TionofKeHIIe ee nO,IIOWBbl HbIHC 

rrpe,nrro11araeTc5I Ha rnyfornax OT Mettee 100 (non ,!J,Hoc-1 

OKeaHOB) ,I\O 200-400 Kl'vl (noµ: KOHTlIHeHrnrvm) [86]. 

c 06oco611em1eM 5I,Ilpa, l'vtaHTIIH II KOpbl 3eMJI5I BCTy

rraer B HOBbIH pe:>KII:M pa3BIIT!I5!, npH KOTOpOM pearr1i3au;rn1 

Herrpepbrntto Bbrpa6aTbIBaeMoil BttyTpetttteil: :rnepnrn ocy

mecTBJrneTC5I 6oJiee ynop5Irt0'-IeHHO H CHCTel'vtaTll'-leCK!L Tio

CT05IHHbltt BbIHOC Ternrn OT 5IJlpa npmICXO,IlJIT KOH):.()'KTIIBHO 

B BH.ll.e Me.unettHoro pamraJibHOro paccerrnamrn Yepe3 TOn

my nopOA MaHTMH II KOpbl Yepe3 IIX TennonpoBO,QHOCTb. 

Pa3p5IJ(Ka BH)'TpeHHero Hanp5I)Kemrn KOHBeKTIIBHbIM nyTel\1 

( CTPYHHbIH TenJioMacconepeHoc) cTaHOBIITC5I m1CKpeTH0!1. 

3ITH30JJJIYecKoli, c 6onbwell 3Heprnell l! np05IBJ15IeTC5I B on

pe,n:eneHHbIX o6JiaCT5IX nepIIO,IUII.JeCKlIMH npopbIBaMII nop

l{MH neperpeTbIX pacnnaBOB rny6IIHHoro semecTBa B Bepx

ttue o6oJIO'-!KH 3eMJHI If Ha ee ;::(HeBH)'IO nosepXHOCTb. 

Ilpa ITOCT05IHHOM KOH,!J,)'KTlIBHOM pacce1rnamm Ten

JIOBOH ITOTOK OT 5!,Upa 3erv1m1 BCTpe11aeT MOIUHYIO TOJIWY 

1\-laHTIHI, COCT05IIUYI0 B OCHOBHO\I II3 CllJlHKaTOB C OTHOCll

TeJibHO HII3Koli TenJionpoBO,llHOCTbIO. B no}lowse MaHTH11 

pe3KO 3aMe.nmieTC5I CKOpOCTb pacnpocTpattemrn TeITJlOBOfO 

noToKa. Tenno 3aL(ep)KirnaeTC5I Ha 3TOli rpam1ue, ttaKarnrn-
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BaeTC51 u B03pacTaeT, pacrrnaBsrneT nopO.UbI sepxtteii LJ:aCTH 

51,Zlpa II HII30B ~MaHnm. 3Ta MOI.UHa51 o6oJIOLJ:Ka no.u JMaHTII

eif, TOJII.UIIHa KOTOpoif npe.rmonaraeTC51 OKOJ10 2250 KM, I1 

cocTaB1rneT KBa3mKII.nKoe Btternttee SIL1,po. B Heil H.llYT He

npephIBHhie 3K30TepMJILieCKIIe peaKL(lUI, CTOCT051HHO pacTeT 

Tel\rneparypa 11 nOBb1waeTC5I nasnem1e. TI03TOMY HMeHHO 

BHeWHee 51.llPO B ,.o:aJihHeif weJ'vl CJIY)IGiT rnaBHhIM H HeHCC51-

KaeMbIM HCTOLJ:mIKOM BttyTpeHttero TenJia 3eMJIH - rettepa

TOPOM 3ttepn1u reo.u1rnal\mLJ:eCKnx rrpoueccoB. 

TipOHM CKB03b J\tattTmO, KOHAYKTliBHbltt TIOTOK Tenna 

BCTpeqaeT JJ:pyroii cephe3tthitt TepMo6apbep B noAourne ca

Moro Bepxttero «OJIIIBiiHOBOro» ( o6e3BOJKettttoro) CJIOR 

MaHTmI, IIMeIOr.uero 6oJiee HII3KYIO TerrnonpOBO.llHOCTb, LJ:eM 

HIIJKeneJKaI.Ua51 TOJII.Ua iviattnm. Ha 3Toi1: rpaHnue TaK )Ke 

npOHCX0,[(51T 3a,[(ep)KKa TernIOBOro nOTOKa, nOBbIWemie 

Tel\-meparyphr II pacrniaBnem1e nopoA, B03HIIKaeT acTeuo

c4Jepa. Otta nnrneT Tem1orv1 mIToccpepy, pa3orpesaeT ee n 

c03,naeT 06r.u111I reoTepMwiecKuif cpott, 6onee 1rnH Mettee 

paBHOMepHbIH no BceH: noBepXHOCTH 3ervum tte3aBHCHMO OT 

Tima KOpbl - KOHTliHeHTaJibHbllI OH !!JUI OKeam1LJ:eCKHU. 

CBo6o,.o:tta51 so,na, Bh1,nemrnwa51c51 H3 Ber.uecTBa BhI

crynaIOmHx MaHTHttHblX J\laCCIIBOB B nosepxHOCTHbIX H 

6mnnoBepXHOCTHblX yCJ10Bll51X, 51811.ilaCb OCHOBOtt nepBHLJ:

HOlf BOP,hI MnpoBoro oKeatta. Bona 3amrnana ttH3HtthI, ytto

C51 c co6oif o6J10MOLJ:Hhllf MaTepHaJ1 c noBepxHOCTII Matt

TillIHbIX BhlC'I)'CTOB. 3a CLJ:eT CHeCeHHblX nopo.n y IIX Il0,[J.HO

)Kb51 no BCeMy nepHMeTPY pe3KO yseJJWIHJiaCh TOJII.UllHa 06-

JIOMOLJ:Hb!X nopon., B 6accefittax ttaYaJJOCh J\iOPCKOe oca.nKO

HaKorrnem1e (p11c. 4). Ha nonIOcax 11 BhlCOKIIX urnpornx 06-

pa30Bam1ch nepBhie 11e.nm1K11 n 11e11H11KOBb1e OT.lOJKemrn. 
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f HApoccpepa }IBHJiaCh 6naronpH51THo11 cpe.uoil usrn aKTirnHo

ro pa3BHnrn opraHHLiecKoii 11nBHH Ha 3el\rne. 

B TIOCJie.[{yKJmeii reos1ornY.eCKOl! HCTOpHII, B Te'-leHI!e 

Bcero apxe}l H 6osrhwefi Yacn1 npoTepo30}l, 3eMJI51 oCTaaa

JiaCh OTHoc1neJihHO cnoKoiJ.ttoli. CToJih .[{OJiro ao BHewtte\1 

»,D,pe TIOBh!WaJiaCh Tel\mepaTypa lJ,O KpIITl!'-leCKOH, 3aHOBO 

(nocne nepBoiJ. rny6oKoil pe.rrnKcau1m nepe;:r HaLiaJIOM ap

xe») pa3orpeBM Mattnuo II ttapam1rna51 acTeHoccpepy. Ofrb

eM pacnnaBJieHHoro MaTepuana .uocn1raeT CBoero npe.nena. 

pacnnpaKJmne .n:aBsremf51 Ha l\taHTHKl II mffoc¢epy B03pac

TaKJT .llO MaKCIIMyMa. I1 B KOHL(e npoTep0305l npOIICXOLUIT 

c11e;:i;y10mM rny6oKM pa3p5lnKa BHyTpetttteu :rnepnrn 3el\i

JHL BnocneucTsm1, s TeLreHire scero cpattepo3051, TaKne pe

JiaKcar.urn npo11cxo.[{5lT pery SI51ptto II Liame. Om1 coaepwa

JUICh c onpe.uesreHHOtt nepHOlll14HOCTbKl nyTeM Bb16poca 

pacnJiaBneHHbIX iMacc (KOHBeKTIIBHhIH Terrno1vrncconepettoc) 

n3 BHenrnero 51,ri:pa B ivtaHTIIKl, II3 acTettoc¢eph1 - s mno

ccpepy BTIJIOTb D,O ,QHeBHOU TIOBepXHOCTl! ( OcpllOJilfTOBble -

3eneHOKaMeHHhie 30Hbl). 

OcHoBaTesrhHhie pesraKcau1rn rny6Irntth1x HeJ:\p 3eMrn1 

ocymeCTBJI51KlTC5l B TeCHOU npH'-IlIHHO-C:lenCTBeHHOtt CB513ll 

c napa,naMH BHyTpeHm1x TIJlaHeT (KorDa l\1epKyp11M. u Bette

pa OKa3bIBaIOTC5l B CTBOpe l\Ie)lCJlY Co.rrnueM II 3ei\rnei1:). f1pir 

TaKH:X napa,ri:ax BttyTpeHHIIX nsraHeT, CJiy4aIOl.lll!XC51 B ne

pttO)l.hl Ha6opa MaKCHMaJibHhIX 3Ha4eHIIlI TIOTeHUI!aJihHOII 

:mepnm 3eMmr. nepeceLiemie J1yttol! c1rn0Boi1: mimm II'-' 

rpaBiffal.(IIOHHOro np!IT5l)KeH!rn pmK;:i:aeT B TeJie 3eMJll I 

MomttyIO pe3oHaHcHyIO np1L11mHyIO som-ry. C1o)!(em1e no

CJie,iweli c HaKOITIIBWHMC51 npeti,eJlhHb!M BHyTpeHHHM pac-
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m1paIOIUIIM MexaHIIl.feCKliM Hanp5DKeHIIeJ'.vl C03)laeT ycJIOBHe 

;urn o6pa3oBamrn B onpe.rleJieHHOM ocna6neHHOM cerMeHTe 

MaHTJHI rnyfornHb!X pa3JIOMOB, no KOTOpb!M npOHCXO)l51T 

sepnIKaJibHbie neperv1ewemrn KpynHbIX 6noKOB mIToc¢epb1 

H npopbIB neperpeTbIX pacnnasos H3 BHeurnero 51Apa ssepx 

B MaHTHIO. 

ITepepacrrpe.nenemre rn;.Kenoro BewecTBa B Tene 3eM

m1 ttapywaer n1.npo.r:urnaJ\mL1ecKoe pasHosecue c¢epon.na 

spa1UeHirn 11 HOpMaflbHbIH pe,KIIM poTaIUrn nJiatteTbL Ee 

spamem1e CTaHOBHTC51 3KCI.{eHTplI11HblM H Tep5IeT CKOj)OCTb. 

"E01naHKa" rrpo.nOJrn~aeTrn AO Tex nop, noKa TeHo 3eMJIH 

He HaiI.uer HOBOf"O IlO.TlOJKeHllH OTHOCUTeJlbHO OCH, KOTO

poe 06ecrreq1rnano 6b1 e(J 6onee ycTOIILt:HBoe pasHoBecttoe 

spamem1e. 

HttepI.UIOHHbie c1rnb1 orpoMHoi! M01UH, B03HHKaI01UHe 

rrpn 3KCUeHTj)IILt:HOM spamemm, BbI3bIBaIOT Ha rrosepxtto

cn1 3eMmr KaTac.-po¢w-1ecKHe 5IBJiemrn: cttoc oco6o BbI

cryna10w:nx H cna6oycToliq1rnb1x qacTeiI ropHbIX coopy)Ke

HHtt, 6bICTpoe 3aITOJIHeHIIe HeOTCOpn1posaHHbIMlf o6JIOM

Kal\m rropo.u 6mrn;:aiiwnx noHIGKe1-mil peJibe¢a (MoJiaccbI), 

H3MeHeHirn KOHT)lj)OB BO)':(HblX 6accei1HOB, KOj)OTKOrrepHO)l

Hbie KOJie6aHII51 HanpmKeHHOCTH II CMeHbl noAApHOCTH 

3JieKTpOMarHHTHOrO rIOJI5I. CMememrn KJilIMaTH4eCKl1X Il051-

COB, MaCCOB)'lO r116eJib MHOrIIX Bll)::WB )J(lIBOTHblX H qacTH 

pacnITeJibHOcn1, H Apyn1e KaTaKmr3MbI. 

ITocJie 3aBepwemrn Tah:ux cpa3 reopesonIOUHOHHbIX 

npoueccoB ycTaHaBJHIBaIOTC5l l:Ull!TeJibHbie reo3BOJIIOUHOH

Hble rrepHO/:lbI a.[{anTawrn m1aHeTbI K HOBOMY noJimKeHHIO 

CBOero TeJia OTHOCllTeJlbHO OCll spawemrn, ycTaHOBJiemrn 

pe:iKHMa pasttoMepuoi'r poTamm. nocTenettHoro ycKopemrn 
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Bpawemrn II tta6opa noTeHuuaJJbHOtt 3Hepnm no cJJe,Qy1v-

1Uero MaKCHM)'Ma. 0'-Iepe.nHoi1 napa,Q nJJaHeT, npHXOJ5l-

1lll1ttC51 Ha :nan ,QOCTinKeHJUI npe,QeJibHOfO 3Ha'-IeH!UI !13-

6bITKa Btty-rpetttteil 3ttepnrn, BbI3bmaeT cnenyf01UYf0 r.'1y-

6oeyf0 pa3p51.Il:KY Hanp51:tKemrn He.np - Hac-rynaeT HOBa51 cpa3a 

reopeBOJUOUIUL 

CTporM nepno.n:wrnocTb rJJy6oKoi1 pe.11aKca1um HeDp 

npocnewrnaeTC51 L{J151 reo11orn'-IeCK11x 3p cpattepo3o51 - patt

Hero naJie03051 ( KeM6pn!I, OpAOBIIK, c1u1yp) - 160 MJ1H JTeT. 

no3.n:ttero naJle03051 (.neBOH, Kap6oH, nepMb) - 170 MJIH neT. 

Me303051 (Tpuac, 10pa, l\1en) - 165 MJIH neT [44]. fopoo6pa-

30BaTeJibHhre npouecchI, c0Bepwasnmec51 B paMKax reo.10-

rw-iecKnx 3p cpattepo3o51 Ha pa3mI'-IHbIX y'-IaCTKax 3eMtto!1 

KOpbI, COOTBeTCTBeHHO crpynnupoBaHh! B KpynHble cpa3bI 

TeKTorette3a KaK KaJie,!J,OHCKa51, repU11HCK351 II Me3030HCKa51. 

KailHo3oiicKM 3pa npoAomKHTeJihHOCTbfO 65 MJIH neT B 

3TOT p5I)l e1lle He BmICbIBaeTC5! ssnny He3aBepweHHOCTH. B 

3TOll CB513H MO)KHO C1HIT3Tb, L!TO HOBelIWa5! cpa3a TeKTOre

He3a 6y.neT )lJlliTbC5! ewe 100 MIUIJIHOHOB JieT. 

Dp1u.1e'-IaTeJibHO 11 3Hal'vreHaTeJibHO. 1no u11K11 B 160-

170 MJIH neT COBna.QaeT c ,[{JUITeJibHOCTbfO fa.11a1crnYeCKOro 

ro.n:a, B TeLiem1e KOToporo ConHe'-IHa51 c11cTeMa coBepwaeT 
~ ,- ~ 

O)lHH TIOJJHbUi ooopoT BOKpy r ueHTpa CBOeM ranaKTllKll -

Mne'-IHOro nyTn. 3To rvrmr<eT yKa3bIBaTb Ha TO, 1ITO Ha on

pe.[{eneHHOM :riacTKe csoeii TpaeKTopmr BOKpyr ueHTpa fa

JiaKnIKII Contte'-IHM CJICTervra npoxomn Yepe3 HeKyfO 06-

nacTh c oco6hLM rpaBHTau110HHbil\1 noneM, B KOTopoM np11-

mrnHM BOJrna, pmK,uael\ta51 napaLI.OM nnaHeT B Tene 3eMol 11, 

MmKeT pe3om1posaTb Ii MHOroKpaTHO ycmurnaTbC51. B 3TO\I 

Bbrpa}KaeTc5! tterrocpeLI.CTBeHHa51 CB513b 11 onpenem:if0wee 
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l'.,ilL'iHlic r.: ... h.'.l\h.h.:d ~l31..'t'i1k'HH1Jll) 'lt'j)t'3 r<.Ul<lKlllKY Htl pa3BU

Tllc 3ei'lum 11 4pynrx nnaHt'L 

hl)J1ee Me.11K11e qHnbt cK.mt:llHHLKTll, cp111'CHpy1om11e 

rpaHllUbl reOJ10ril'!eC1'11'\. nt'pl!Ol]l)B. ~mo'\. II Be1'0B, HllCT)l

naI{lT TaK)Ke onaro::rnp5I napa:laM n.rrntteT, KOTOpbu.~ CJ1Y'Ia

IDTC5l B nepllO;ClbL K1..W;t.a Cl\:L)pOCTb spameHIIJI nJU1Htffbl JI 

Bblpa6aThIBae!\IillI BHyTpeHwrn )Hepnrn eme He ~OCTIIrJIII 

MaKCllr-i)'l\la CBOll'\. 3HUllt:'Hllll. Tio3TOM}' OHII Ill\H!tOT He rno-

6a.TTbHhltt, a pernottaJibHbifi '\.apaKTep 11 Ha rrx ypOBHe ne

p110;:{1I'4HOCTh npOCJle)KIIBaeTC5l He CTOJ!b y6e)l11TeJ1hHO. 3To 

MO)KeT OhITb 06yc.r10BJk'HO pa3HbIJ\lll l\IaCWTa6aMII pa3BllTIIH 

KOHKpeTttoro O'Iara Man.1b1, n1y61rnoii ero ttaxo)K)lett11H, 

xapaKTepoM BemecTBettttoro cocrnsa pa3pe3a tta.n oY:aroM n 
T. ;:{. Dpoph!BbI rn,JpoTep'lta.lbHbIX pacrnrnsos B 3TIIX cny

Y:a5lx: Bhl3h!BalOTC5l MeHbWll\!ll Cil:Tla!\lll, OHH 3l\1Ilrp11py10T 

ssepx 113 Mettee rny60K11x O'-iaros - 113 acTeHoccpepb1, acTe

H030H HJm acTettoJIHH3 B Hll3ax KOpbL TaKIIe nepeMememrn 

BemecTB B JIOK&TihHbIX Macunaoax He ?IIOfYT BbI3BaTh cyme

CTBCHHOro 113\leHeHirn nonmKeHirn 3el\Uill OTHOCIITeJihHO 

CBoeli OCH. 

TaKHM o6pa30M. vcraHaB.r11rnaeTC}I 06be1rnrntt<UI 1a

i..:ottoMepttocTb: reoJ10n1~1ecKoe pa3s11.n1e 3eMmI Tectto 

CB»3aHO C KOCMOCOl\I (.=tBHiKeHIIel\I HeOeCHbIX TeJI raJiaKTH

KH) II orrpe;le.'llleTc~ lllIKJlll4CCKlll\I B3alll\mo6yc.110B.JieHHbIM 

mMeHeHIIel\it peaKUllOHHOli (XHiMII4eCKOH) aKTHBHOCTll ee 

Henp 11 pOTaUIIOHHO!O pe;Km.ia n.rraHeTbl B rpaB1rrauHOHHOM 

no"1e J-:-fytthI, Co.:rnua u BHJ'Tpettttnx nnatteT. 

TeKTOHH4eCKHe npouecch1 B Kope 6epyT HaYa110 c 

1\fO,\leHTa npmrnsremrn r.1y60Koll pa3p~-UKH ttanp»;.Kettu~ 
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tte.11,p II nponom1<aJOTC5I pa3HOBpeMeHflblMII BCilbIWKaMJI Ila 

pa3Hb!X )"rnCTKaX pacnOJlQ)Kemrn n1y61lHHblX MarMaTl!l!C

CKllX l)L!aros B TeYef'me reOJlOf'JllleCKOH 3pbl BTIJlOTb no CJie

llYIDmeil rno6anbttOil penaKca~mr 3eMmL Om1 npo51BJUilOT

c$l c pa3HOH I!HTeHCIIBHOCTblO I! nepI!0.11,I!LIHOCTblO lI QHIK

cnpyIOT cMetty reonorw1ecK11x nepuonoB, 3nox ll 6os1ee 

MeJIKIIX 3TaTIOB pa3BIITirn pen!OHOB. 

TeKTOttw1ecKoe pa3BIITJie OTlleJlbHbIX yYaCTKOB KOH

TIIHeHTaJibHOi! KOpbI npo11cxonnT no TaKoli cxeMe. B m13ax 

6a.3aJibTOBOro CJ1051 yYaCTKa KOHTIIHeHTaJlbHOCT KOpbl o6pa-

30BbIBaeTC51 aHOMaJihHa51 acTeHOJ1IIH3a pacnJiaBJieHHOlr l\laC

Cbl OCHOBHbIX nopo.D. (pile. 5). l136bITOLIHOe naBJieHIIe B ac

TeHOJ1IIH3e npmIO,IJ,Hirl\raeT yYaCTOK no pa3pbIBaM B ceTil 

rmaHeTapHbIX Tpermrn, no KOTOpbIM )Kl!,UKIIH 6a3aJibTOBblll 

pacmrns ycTpeMJ151eTC51 BBepx. BcnencTBIIe 3TOro rracTOI\ 

ttaY1rnaeT onycKaTbC51 BHII3. i'vfarMa pa3mrnaeTC51 Ha ,[{HeB

ttoif nosepxHOCTH (rnrnTo6a3aJibTbI). E110K npo;:lOJI>l\aeT 

orrycKaTbC51 (no Mepe na,nemrn 1130bITOYttoro ,uasnemrn ac

TeHOJII:IH3bI H no.n llOilOJIHllTeJibHblM BeCOM ll3J1IIBahlwefiC5l 

Ha nosepxHOCTb MarMbl) Ha r.rry61rny, COOTBeTCTB.YIOW}':t-0 

06be11.ry 3MHrpnposaswero pacrrnasa. B ;::(aJibHelJ.weM 06-

JIOMOYHhIH MaTepnaJI c coce,J:IHIIX nO)lH51TJIH 3aTIOJIH51eT rn5-
pa.30BaBWHHC51 rrpo:ru6 11 no:rpe6aeT e:ro 6a3aJibTOBbili no

Kpos. 

IIopo,nb1 HH30B KOpbI yYacTKa no,nsepraIOTC51 npouec

cy :rpam1nBau.m1 non neil:crn11eM BbICOKoil: TeJ\.mepaTypbr 11 

J1e1)'4HX KOMTIOHeHTOB, 11CXO)l51Ull!X H3 OCTaTKOB pacnmrn

.TieHHO:rO semecTBa acTeHOJlHH3bI. B 3am1c11MoCTI1 OT oCTa

To1.rnoil: 3Hepnrn OYara H KOJiliLJeCTBa rIO):IBIDKHblX KOl\!nO

HeHTOB pacnnasnettHo:ro seu..leCTBa B HeM npouecc :rpaI-I11-
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TII3a1l,IU! MO~KeT pacnpOCTpaHllTbC5l .uo HHjKH1IX .ropH30HTOB 

oca.uoLIHoro Liexna. Ysemr'nrna10ma51c51 s o6beMe B513Ka51 

Macca KIICJIO.LO pacrnrnsa (6aTOJllIT, lllTOK) BbI3bIBaeT 

cKnanLiaThre u pa3pbIBHhie .uecpopMaum1 s BhrllleJie:1KaLUMX 

cno51x KopbI yLiacTKa. Dpm1cxo,nHT opo.reHe3 Ha nHeBHOH 

nosepxHOCTll c npopbIBOM WTOKOB rpaHHTOB If o6pa30Ba

mieM rop Ha MecTe nporn6a (pHc. 5). 

Hau6onbIIIYIO 1rnTeHc1rnHOCTb 3TOT rrpouecc HMeeT B 

rrpOT5DKeHHblX 30Hax Me:aqw 6JIOKaMH npOTOKOHTIIHeHTOB 

(rnpbr BHYTPH MaTepHKOB), a TaK)Ke snonb nx rpamu.{ c 

MaHTlilIHhIMif BblCTyrraJ\rn, cue HaKOITHJU1Ch orpoMHhie 

TOJILUH CHeceHHO.LO c rrosepxHOCTH rrocnenHHX o6JIOM04HO

ro MaTepnana, KOTOphie rrpencTaBJI5lIOT m cefo1 cephe3tthri1 

TepM03KpaH. B no,nowse KOpbr TaKirx o6nacTeii o6pa3oBa

mrcb MOLUHbie acTett030HbI - OLiarn (so36y.u1nesrn) TeKTo

HHLieCKHX rrepecTpOeK. 

B Tex LiaCT51X rrpoToKottnrneHTOB, nie TOJILUHHa 06-

JlOMOI.Jttoro MaTepuana tte6oJibllla51, reoTepMHLieCKHtt rrpo

rpes HH30B KOpbI He nocniraeT BbICOKoro ypOBH51. KaK 

cne.rrcTsue, B ux rrpe.uenax rpamnrnau:~rn rrpoTeKaeT yMe

petttto H, COOTBeTCTBeHHO, l!HTeHCIIBHOCTb .UlICJlOKaumI 

BhrllleJle:1Kamux rropo;::i; HH3Ka51. TaKHMII cna6oaKTIIBHhIMl1 

o6naCT51MH 51BJ151IOTC51 .upesm1e nnaTcpOpMbl, OCTaIOmueC51 

Heno;::isep)KeHHbIMll 3Ha 4HTeJlbHOJ\1Y ropoo6pa30BaHHIO B 

TeLiemie scero cpattepo3o51. 

bJlOKlf MaHTHifHh!X MaCCHBOB, rrorpy3HBWHeC51 rro.u 

BOJly, rrpe.ucrnBJ151IOT co6oif oKeattuLieCKHe 6noKu u IIMeIOT 

cpasmueJibHO TOHKHH oca,nOLIHbltt CJlOH, a MeCTaMii BOBCe 

He m1e10T. Tio3TOMy, BBii.IlY 6oJJee 11m1 Mettee 6ecnpen51T

CTsettttoro pacce1rnamrn rny611HHOro TenJla s sonttyIO cpe-
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rzy, no.u 3Tl1Ml1 o6JiaCT5IMH He cpopMIIPYI-OTC5I MOlll,Hbie aCTe

H030HbL 

KaK II3BecTHo, Bpamemre cm,JJ;aeT Ha6n1-0naeMbie s 

3eMHOH Kope 2 c11cTeMhI nnaHeTapHhIX Tpeuurn: miaro

HaJihttyio 11 OpTOfOHaJibH)'JO. BecbMa Bep05ITHO, YTO Ta1we 

B03.L{eHCTBHe CMeHbl TaHrem.1,mUihHbIX HanpmKeHHCT BC.rren

CTBMe II3MeHeHM51 yrnoBOH CKOpOCTli Bpamemrn (YCB) 

3eMJili BOKpyr CBOett OCH pacnpocrpatt5IeTC5I Ha BCI-0 mno

ccpepy H .ua)l{e Ha TBepny1-0 YaCTh MaHTm1. I1pu yMepeHHbt:\ 

CKOpOCT5IX Bpamemrn B03HHKaI-OT Tpelll,IIHbl wrnrOHaJibHb[\ 

ttanpaBJieHHH ( ceBepo-BOCTOY:Hbie II ceBepo-3anantth1e ), np 11 

3KCTpeMaJibHbIX - opTOfOHaJJbHhie (MepHJUIOHaJihHbie - npl! 

MaKCIIMaJibHbIX, llIHpOTHbie - npH MIIHHMaJihHbIX CKOpOCT5!X 

Bpalll,eHH5I 3eMJIH). 

Ka)l{)J.a5I reo11onrYecKa5I 3noxa HaKJianbrnae-r Ha 3eM

eyio Kopy CBOH conp5I:1KeHHbie CJiCTeMbl nnaHeTapHbIX Tpe

lll,HH cornaCHO TeKYlll,eMy nOJIQ)KeHIII-0 rno6yca OTHOCI!

TeJibHO OCH BpameHH5I nJiaHeTb!. I1pn 3TOM IlOJIQ)Kemre OC!! 

Bpamemrn 3eMmr B npocTpaHCTBe Co11tteY:ttoii CHCTel\1b1 

(OTHOCHTeJihHO 3K.JIIIITTHK1i) OCTaeTC5I HeI!3MeHHb!M. 

Bo3MO)l{HOCTb HeKoToporo cns1rr0Boro nepeMemettmi 

poM60Bil):{HblX B n.rratte 6JlOKOB )KeCTKOII KOpbI ( «npH3M») 

.upyr OTHOCIITeJlbHO .upyra no o6pa3yJOlll,IIM IfX )J,IIaroHa}lb

HblM rnrnHeTapHblM rpem1rnaM CT03BOm!eT 3eMHOH Kope (a 

TaK)l{e Been mnoccpepe H TBepnoil Yacnr MaHTmI 3eMrn1) 

no.ucTpa1rnaTb CBOJO cpopMy no.u IBMettemre pa.unycoB cq)e

pon,IJ,OB spamemrn acTeHoccpepb1 11 BHewttero 5!,I:lpa B 3as11-

cnMOCTH OT Bapuauuii YCB 3eMmL 
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CTp11 yOb!CTpeHllll spaw.eH1!5! 3e:-.UI!l 3J1e1v1e1-napHbIC 

6JIOKII (porvt6w-IeCKIIe I1pli3J\lbl) JIHTOccpepbI, orpaHWieHHhie 

mrnrOH3J1bHbIMII TIJiaHeTapHblMH Tpew.1rnaMH, HCTibITbIB3IOT 

H3I1p5DKeHirn TattremurnJibHOrO C/K3TIUI B):{OJib MepH.UHO

H3JlbHOH )JJiafOH3JIH H pacnDKeHirn - B)]OJib urnpOTHOH, a 

T3K/Ke C,ll.BHflf .npyr OTHOCIITeJihHO ,llpyra: JICBbIH - TIO cese

pO-BOCTOqHbIM H npaBh!H - no cesepo-3anaJJ.HbIM Tpem11-

H3M. IIpu MaKc11MaJihHhIX 3Haqemrnx YCB B Tene poMfor

qecKoro 6110Ka TI05JBJ15JCTC5l sepTHK3J1hH35! Tpeuurna OTpbIBa 

B,UOJib ero MepH,ll.HOH3JlbHOtt }]J1310H3JIIL 

06paTHa5l Kapnrna pacnpeJ:teJiemrn TaHreHQHMhHbIX 

HanpmKeHHH B KOpe (mIToccpepe) B03HHKaeT npH 33MC,ll.Jie

mm spamemrn 3eMJIH HIDKe HeKoToporo cpe.n.ttero 3Haqe

mrn: C)Kanrn - no urnpoTHoJ.:'1 .UIIarottan11, pacnoKeHH5! - no 

MCpH.lllIOH3JibHOH, C.[\BHn1: npaBblH - !10 cesepo-BOCTO'-IHbIM 

H 11esh1i1: - no cesepo-3ana.r:i:tthIM TpeuurnaM; M1rn11r.ryM 

YCB pmK.n:aeT Tpew.11Hh1 0Tpb1Ba B)lOJih urnpoTHOtt mrnro

tta1111 Te11a poM6nqecKoro 6110Ka KOpbL 

B CHJIY KB33IDKll.UKOrO COCT05lHH5! sew:eCTBa pa.nuyCbI 

ccpepmI)la spaw.emrn BHeurnero 5!Jlpa JI acTettoccpepbr II3Me-
,- ~ 

IDifOTC5l B OOJibllleH nponopum1, 1.feM y /KeCTKHX :MaHTIIH H 

JU1Toccpepb1. IImToMy npu y6hICTpemm spaw.emur 3eMJIH 

BHernHee 5!Jlp0 u acTeHoccpepa CTIJifOW.HB3IOTC5! B)J:QJib OCH 

spamemrn 6oJihrne, qeM MaHTH5! 11 mIToccpepa. I>naro.uapYI 

3TOMY H yseJU1'-ICHHIO qettTpo6e:tKHOlI CHJibI Bpaw.emrn, B 

no1rnpttbIX cerMettTax KOHTaKTbI pac1111as11eHttoro semecTBa 

BtternHero 5!.Upa ll acTeHOCq)epbl c TIO)l0llIB3MH M3HTHII H 

JIIITOccpepbl KaK 6bI HeCKOJibKO ocna6JrnfOTC5l, T.e. CT3HO

B5ITC5! MeHee TeCHbll'vllI, a B 3KBaTOpll3JlbHOfr ITJ10CKOCTH -

6011ee TeCHbIMH, Y:eM pattbwe. CooTBeTCTBeHHO m10THOCTb 
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pa)J;HaJihHOro TenJIOBOro nOTOKa OT BHewttero 51.Upa H aCTe

HOCcpepbI CTaHOBHTC51 MeHhWe B nom1pHbIX cerl\reHTa\:. 

6onbllle - B 3KBaTopaaJihHOl'v1 no51ce. 

KaK CJiei:i:CTsue, s no1rnpttb1x H np1mom1ptthIX 06.rrac

THX npOHCXO)l51T HeKOMileHCIIpOBaHHa5! npoca.nKa KOpbl, Ha

ciy1rnemie rrei:i:m1KOB (IIe.UHIIKOBhitt neprw.u), ysenw1eHJ1e 

Harrp5DKeHHOCTII MarHIITHoro TIOJl5! ( ClIJibHee TaHreHunan b

HOe C)l(aTue nhe3oKpHcTannos, 6bICTµee spawem1e KBa311-

)KH.l{KOro sewecTBa aCTeHoccpepbI II BHeruttero 5!L\pa), ycJI

nemie HHTeHCHBHOCTll f10J151pttoro CH5!H115! KaK pe3yJibTaT 

B3aHMO):(ettCTBH5! TIOTOKa KOCMIILieCKliX ny11ei1 c 3JieKTpo

MarHHTHbIM TIOJieM 3el\rnH B03pocweli Hanp5DKeHHOCT!L 

Ilo.IDipHoe cirnttne Ha6mo.naeTC51 Ha cpe.nm1x II ::i,a,.Ke HII3-

KHX wnpoTax. B 3KBaTopHaJlhHOM noHce l\taHTirn II mno

ccpepa rrporpesaIOTC5! rrryfornHbIM TenJiol\1 CHJibHee 06b1L1-

Horo, TaIOT u oTciynaIOT Jie.UHIIKH Ha seplllHHax rop. Ha 

3eMne ycrnHaBmrnaeTC5! HaIIOOJibWlltt TeMrrepaTypHblll II 

KJIHMaTIILieCKlitt KOHTpacT. 

CTa):(Irn 3KCTpeMaJihHO ObICTporo spawemrn rrnaHeTbI 

npepbrnaeTC5! 011epe.nHhii\1 napaµ,oM rnrntteT, Koma BeHepa 11 

MepKypHtt OKa3hIBaIOTC5! s crnope l\1e1K):(y CoJlHUeM 11 3e:vi

neil. Ilponcxo.nirr rrpophrn 6onhwoli nopum1 pacrrJiasneH

Horo semecTsa n3 sttewttero 51,npa B MaHTHIO, m acTeHo

ccpepbI - B JIHTOCcpepy no om1caHHOl\IY BbIWe MexaHJI3l\IY, 

1ff0 nplIBOLlYIT K rny6oKOtt pe11aKcaum1 HaKOTIJieHHOro 3a 

Beeb UHKJI BttyTpettttero HanpmKemrn II noTepe CKOpOCTl I 

spamemrn rnrnHeTbL C 3aMe.nnem1eM YCB 3eMm1 yMeHb

waeTC5! cnmOCHYTOCTh cpopM BHeWHero 51.Upa II acTeI-IOCq)e

pbl, OHH npuo6peTaIOT 00Jlee ccpepu11eCKlilI BH)l. KOHTaKTbl 

HX BeweCTBa c IlO)J,OWBaMH l\IaHT!UI II mnoccpepb! ocna6e-
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BarOT B 3KBaTOpllaJ1bHO\l ll051Ce II CTaHOB5ITC5! TeCHee B IIO

mrpHbIX cerMeHTax. CrreL(oBaTeJibHO, BOCXOL\5!11.Uiil IIOTOK 

Tem1a B 3KBaTOpIIaHhHOJVI ll05!Ce yMeHhlllaeTC5!, a B IIOAAp

HhIX cell\,1eHTax - ysenwnrnaeTc51. Penbecp Ha nomocax rrpH

!lOL\HIIMaeTC5!, BeLJHa5! l\lep3JIOTa II "nOJI5IpHbie lllaIIKH" OT

CTynaIDT K llOJIJOCaM, CHIDI<aJOTC51 Harrp5I)KeHHOCTb 3JieK

Tpor.rnrHiiTH010 l10JI51 1I IIHTeHCIIBHOCTh ITOJ15IpHbIX ClUIHifH 

(OHH Ha6JIJO)laJOTC5! TOJibKO Ha carvibIX BhICOKHX lllHpOTax), 

Ha'11rnaJOT aJCfIIBH3HpOBaTbC51 TeKTOHli'ieCKJ-Ie rrpouecCbI B 

nomrpHbIX cerMeHrnx. B 3KBaTop11a.11bHOM no51ce penbecp 

HeCKOJlhKO I10Hll3HTC51, HapacTaJOT Ii cnycKaJOTC5! HIDKe 

ropHhre neAHHK11. Ha 3el\rne pa3m1q1rn TeMnepaTypHbIX H 

KJHil\IaTII'-IeCKHX ycJIOBlIU CTaHOB)!TC51 MeHee KOHTpaCTHbI

MII, IIpOHCXOL(5JT 11 npyrne conyTCTBYl-OIUlle npoueCCbl. ,[(a

nee HacTynaeT L(JIJfTeJibHa5! naccrrnHa5! 3BOnJOu1rn 3eMmI Ha 

cpoHe crn6m1maumr poTaUHOHHoro pe:JKmv1a c nocTenett

HbrM tta6opol\1 ycKopemrn YCB u ttaKonnemieM noTettuH

aJihHOil 3Hepnm no cneLlyKm1eil pa3p5!.QKH. 

)KuJHh HaLia.11ach B pattHeapxeil.cxoe BpeM5! c n05IBJie

mreM cso60LJ,ttoil BOAhI Ha noBepxHOCTII 3eMJIH. B pesomo

UIIOHHbie 3T3Ilbl 1eO.lJOl!IY:eCKOJI llCTOpml npOHCXO.[llIIlM 

MaCCOBbie n16em1 1MHOflIX Bll)J,OB opramnMOB, B OCHOBHOM 

KpyrrHbIX, cyxonyTHbIX npe,nCTaBI!TeJiett )J(JIBOTHOfO MHpa, 

KaK Han6onee Y5!3BIIMhIX . .tv1eJTIKHe Ii BOJ:lHhre BM.[(bI )KlfBOT

HhIX, a TaK)J(e pacTemrn HMenu Y.YTb 6onhllle lllaHCOB 1n6e
)KaTh nonttoro HCTpe6nemrn. ITo3TOMy )IGfBOTHbIM MHP no 

CTynem1 pa3BHTI15! 3aMeTHO OTCTaeT OT paCTHTeJibH010 (KaK 

npennonarnJOT 6uonon1, npnMeptto Ha nonos1rny reononf-
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YeCKoro nepao):(a) H B ero 3BOJUOUIIOHHoi1 uerrn LfaCTO Ha-

6monacrc5:1 OTCYTCTB11e oT.nenhttbrx 3settbes. 

B 3BOJIIOIJJIOHHhie :nanh1 reonon1L1ecKoi1 11cTop1111 

yuenesume OT TeKTOHIIYecimx CTOTp5:!cem1i1 3K3ervrnJ15:1pb1 

pa3HbIX BH,n:OB opraH1I3l\IOB aL(aCTTIIPYIOTC5:1 K HOBblM ycJlO

BlUIM OKpprrn10meil cpeJJ:hI, pa3rvrnmKaIOTC5:1 11 cosepweHcT

ayIOTC5:1. KpoMe Toro, so3m1KaIOT HOBhre BHJJ.hI, cyruecTBeH

HO OTJ1wrn10ruHec5:1 OT npeJJ:hIJJ.YIUHX. OpramFiecKHiI M11p 

pacuacraeT )J,O cneny10ruei1 pesomoum1 s reonornqecKrn! 

HCTOplm ruiaHeTbI. 

3.2. rEOJIOrHIJECKHE IIPOI>JIEJ\Ibl 
c Il03HII;HH )l,P)'TOH rEOJIOrHH 

TaK, LITO )Ke MemieT npeti:JlaraeMa5:1 Kottuenu1rn s 

rrpe.ncraBsremrnx o rrpoucxmK.nemrn II pa3BHTm1 3eMmI 11 

qTo ,lJ,aeT HOBoro? PaccM0Tp11M ll3BeCTHhle npo6JleMh1 reo

nonrn c rro3HUlm ttacT05:1IUeli: KomI,emJ,IIH. 

3.2.1. McxOAHbiii MaTepnaJI, ain~perurn T~Tia 3eMsm 

He6y JI5:1pHas:i rHnoTe3a no ceu .netth npo)lOJDKaeT 11c

rrOJih3osaThC5:1 B pa31IH4HbIX sapuaumrx KaK OCHOBa KOCrv10-

rom1qecKHX u.ueil. XapaKTep 11cxonttoro seruecTsa np11 

3TOM MeH5:1eTC5! OT ra30CTbIJiesoro o6naKa (KattT, J1anJlac) .no 

KpyrrHbIX TBepllbIX qacnm - MeTeOp!iTOB, ropHblX nopo.l( 11 

,na)Ke uenhrx 6noKOB (0. lO. ilhm;:n l1 noCJlenosaTemi) Ho 
s nIOObIX sapHaHTax npo6neMa nponcxo:;.K,IJ,emrn riepswrno

ro «CTpO!ITeJibHOfO» MaTepua.Tla OCTaeTC5! HepeweHI-IOi1:. 
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,ll.JI5! Toro, 4T00bl CTaJJH B03MQ)KHb!Ml1 npoueCCbl aK

Kpeu1m H o6bemrnemrn onxeJibHbIX cpparMeHTOB B e,nnttoe 

Kpynttoe TeJIO nnaHeTHOro MaCWTa6a, HCXO)lHbIH MaTepHaJI 

;:i:oJI)KeH 6hITh tteonttopontthIM no pa3MepaM ~rncTlHl, co

CT05!W:MM l13 ra30B, Ilb!Jll1, l\'leJIKllX, cpe,llHHX II KpynHbIX Me

TeOpOII)lOB BnJIOTb )lO acTepoJI,ZJ,HblX pa3HOCTei1 c rrorrepe4-

HHKOM B TbIC5!4l1 KHJIOMeTpOB. c Il03HUHH rrpe.rvraraeMOH 

Kottuenu1m TaKa5! npMpona 11cxo,nHoro MaTepuana ,n:mr 

3eMJUl l1 ,n:pyrnx He6eCHblX TeJI OOOCHOBbIBaeTC5I 6e3 3a

TPY JlHeHH5l. ITepBH4Ha5! cy6CTaHUH5! rrpeACTaBJI5IJia m ce65I 

cpparMeHThI pa3opBaBweflc51 rnepnoif o6on04KH rrpoT03-

Be3nttoro nJiaHeTOIIna, COCT05IW:ei1 Jl3 XHMH4eCKHX :rneMeH

TOB, MJ.rnepaJIOB, ropHblX nopoJJ, pa3MepaMH OT nbinHHOK ,llO 

KpynHhIX acTepomxos, KOTOpb1e Brroc11e,llCTBHH co6llpaIIHCb 

Ha KpyrrneiilUHX H3 HHX, cpopMIIpy51 nJTaHeTbl, B TOM 4HCJie 

11 3eMmo. TipannatteTHhie acTepOIIJlbI ObIJIH ttaCTOJJbKO 

KpynttbIMH, 4TO CHJia i1x rpas1naum1 6hrna .IIOCTaTOI.J:Ha nmr 

npHTmKemrn K ce6e npyrnx TeJI MeHbillHX pa3MepoB. To 

eCTb octtosoi1 nnatteT 5!BIDIIOTC5I OLJeHh Kpyntth1e acTepoH

.IlbI. .6e3 HIIX He Mornn o6pa3oBaThC5! nnaHeTttbre Tena. 

Tipouecc aKKpeum1 accnenoBaTem1 o6br4HO accoum1-

pyIOT c MeTeopnTttof! 6oM6ap,z:xupoBKoi1.. Bb1,z:xen51row:a»c5I 

npH 3TOM 3Hepnm paccMaTplIBaeTC5! KaK O)IHH H3 OCHOBHbIX 

HCT04HHKOB )lBIDI<yw:eif CirnbI TeKTOHWJeCKHX npeo6pa30-

Bam1i1 3eMttoi1. KOpbr. 0)1HaKo 6oJiee norH4HbIM npeJ1cTas

J15IeTC5! 1rnoi1 MexaHH3M C03,2WH1rn nnatteThI. CKopee Bcero, 

B nepHO)lbI cpopMHpOBaHirn OCHOBHOU MaCCbI Tena rniaHeTbl 

aKKpeumr rrpo11cxomrna B Bn,Qe Hepa3pyw1ffeJihHOro co

np11Koctt0Bemrn no KacaTeJihttoli KpynttbIX rnrntteTe311Ma-

11e1i, 11enmu1x B o6w;eM poe 04eHb 6m13KO ,apyr OT npyra B 
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0)],HOM HanpaBJJeHilll c npHMepHO OlUIHaKOBOI1 CKOpOCTbKl 

I1HaLJe, B c11yqae CHJ1hHOro ynapHoro KOHTah.-ra Kpyrrttb1:--; 

cpparMeHTOB OHH pa30lfJHICb 6bl Ha MeJlKlle KYCK!I II He no

JI)'LfHJIOCb 6br e)],Irnoro Tena. Do Mepe poem Beca n co6CT

BettttoH: rpaB1ffaLI,m1, a TaK>Ke pa3pe>KeHirn po51 o6nOMKOB B 

6mrnrne:M OKPY)Kemrn npoTorrnaHern npHrnnrna.rJa qJpar

MeHThI 113 6onee y.naneHHbIX OKpeCTHOCTett, KOTOpbie nana

Jllf Ha Hee y>Ke no)], 6onee KPYTbIMH yrnaMH ll c 6onbwe11. 

CKOpOCTblO. 3To npmicxomrno B KOHeLJHYlO CTa.[(lllO cpop

MnpoBamrn Tena 3eMJIH B nop51,llKe y6brnamrn KOJ1HLJeCTBa 11 

yMeHhwemrn pa3NiepoB rra):{aiomnx 06norv1KoB. I1o:nol\1y 

3tteprlf51 aKKpeu1u1 He Morna HMeTb oco6o 6011bworo Mac

WTa6a no BeJIII4HHe H LlJ1IITeJ1bHOCTH ;::i,eiICTBIU!, 4T00bl 

CJIY)KHTb rrOCT05.!HHbIM HCT04HMKOl'vI reoµ:11HaMWieCK!l:--; 

npol..{eCCOB. 

P5.!)l cepbe3HbIX BonpocoB o6pa30Bamrn 11 cTaHOBJle

mui: rrnaHeTbl 3eMJI51, COCTaBJUHQI.Ul!X npo6neMbl BO MHOfIIX 

r11n0Te3ax, ttaxoJJ:HT B HaCT051I.Uei1 KoHuenmm ttopMaJJbHOe 

pa3pewem1e, a HeKOTOpbie 113 ttux Tep5.!lOT a1nyanbHOCTb 

um1 BOBce ncLJe3alOT. TaK, 1-ianpmv1ep, HecocT05.!TeJ1bHhIMH 

OKa3hIBalOTC51 TPYAHOCTH. HCXOJJ,5.!UlHe m Mo.ue11n cjJopM11-

poBamrn: 51,Upa B pe3yJ1bTaTe rpaBllTal.l,llOHHOU .I(HcpcpepeH-

1..{HaUHH nepBHYHOtt 3ervrnH no B. Pal\m lVIapT11 [67]. 3.uecb 

B03HHKaJI Bonpoc B CB5!3ll c HeCOOTBeTCTBl!eM CO):{ep)l\:aHII51 

HeKOTOpb!X cn.nepoqm.flbHblX II mnocjJnJibHblX 3JieMeHTOB 

(Ni, Co, Cu, Au, Re) B coBpeMeHHOII nmepreHHOiI 06onol1-

Ke, KOTOpbIX, no l\10llem1 . ..110Jl:>KHO ObIJlO 6bI ocTaTbC51 3Ha

LIHTeJibHO Mettbwe B pe3y_rJbTaTe yB11eL1eHw1 IIX B 5l)lj)O BMe

CTe c :>Kene30M [32] )J,n?I o6b5.!CHemrn :noro cpeHoMeHa B. 
PaMa MapTII norrycKaeT, YTO Ha nmnHeM 3Tarre Morna npo-
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1noiin1 elll,e OLlHa, 1n opwnia51, a1mpeuirn, np11313a111iaff 060-

raTHTb noBepxttOCTb 3eMJI11 ·yrnMH 1J1eMCHTaM11. Omia1w 
B03MO:>KHOCTb nOBTOfJHOH aKKfJCL\l!f.1 He o6oCli0flbll3aC'I CH, 

Cornactto ITapa1rneJJbHoi1 fiapanurMc, 'fl an a1rnpeu1rn 
ObJJI TOJJbKO omrn u OH 3asepwu11cn B rrpe;:rnpx6ic1we spe
M5l, B TeYem1e KOToporo 6b1JJa co6pa1-1a oc110n11aJ'l ~iaC'1 b 

Bell(eCTBa nJiaHCTbl, CTOYTll paBI-fa?l no Macce c COBpeMett

HOH. ITa,LleHirn MeTeopo11,noB rIPOAOJDKaJIHCb 11 noT;KC, npo-

11cxOJVIT H cetfqac. Ho OHH HJ\1eK>T 3111130tll1YCCKHi1 11 see 
6oJiee penKHtt xapaKTep BBH/J,y pe3KOro yMCHbUJCIHI~ co
nep)1\:aHlf.5l pacce5lttHoro semecTsa B nepsHYHOM poe BOKpyr 

nJJaHeTbl TIOCJie npaKTHYCCKH fIOJIHOH ero peaiTJtt3aUJHl Ha 

cpopMnposamie Tena 3eMmL 

qTo KacaeTC51 51Jlpa. era cpopi-.mposam1e neiicTmnen&

HO npOII30ll1JIO B pe3yJibTaTC cpH3HKO-XHMHYeCKOtt nmpQ>e
pemurn1.um semecTsa 3eMJIIL Ho B 3TOT npouecc ObW so

BJielfeH He BCCb. a TOJibKO onpe,;:i:eJleHHblH, XOT51 n oqeHb 

6onb111oil, o6beM nepBHYHOro 1vraTep11ana. Ten)1a, reHepu

posattttoro s ~eHTpanbHOil YaCTH 3eJ\um II pacnpoCTpa

H5IKHl{eroc5I pa;::maJlbHO BBepx, He ObIJIO .1lOCTaTOLJHO nmi: 

pacmTiasnemrn scero BewecTBa n.rrnHeTbI. TaKI1~1 o6pa30M, 

tteno.IJ,sepr111uec51 BbICOK0Tel\mepa1ypttotl nepepa6oTKe no

ponh1 sepxtteil l.faCTJf pa3pe3a, OCHOBY KOTOpbIX COCTamum 

TUiaHeTe3IIM<l.ITIH JI MeTeOpOll!lbl 3asepwmomeil CTa21.1m aK

Kpeumr. coxpamum cso1! l\I11Hepa.1on1YecKHtt cocTas c u3-

HaYa..'lbHbL\I co.uepnrnHIIel\1 c1rnepoqmJ1bttb1x H JHITO{jmnh

HbIX 3:teMeHTOB. B .n.a.1bHeilweli 11CTop1m p33BHTH5' 3el\um 

3TH 3.ileMeHTbl OCTal(lTC51 B npe:1e.11ax 3el\!HOli KOpbl nepe

HOC51TC.H u nepeoT.11arn10TC5! B BepxHeli 'IaCTII pa3pe3a. Be

p05'1'THO. IIX co.rrep~+.:am1e ;..1o~t-:eT He TO 'HOObl )'llk'Hbll13TbC5l, 
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a, uaofJopm, flO/.Viepn<HBaTi:.c51 1uu :.ranee MecTal\m Hc

CKOJJhJW yBc1m•mmtrl>C~ ·m cYeT nepuo;mYeCKH BbIHoc11-

MblX 113 rny6oKWX HCtJ.P :,rnf'lta'H1YeCKlfX pacrniaBOB. 

3.2.2. Bpmueuue u no.rJO;J;em1e OCH spawemrn 

·1e'\.f.lH 

Bonpocbl o npoHcxo;Knemrn spawemrn 3er-.1m1 so

Kpyr CBOCH OCH, j'CTaHOBJieHim ee npoCTpaHCTBeHHOro no

JIO/KeHJ.151, nepeMememrn nomocos u 111MeHemm 11x nom1p

HOCTH TaK'.iKe OTHOCJITC51 K pa3p51,rry He liMelDWl!X 0.[(H03HalJ

HOro pewettlliL 3TH <fJeHOMeHbl 00b5ICH5.!IDTC51 cnenylDWHl\l 

o6pa30M. 

Coy ;:rnpeHHJI nepBbIX KpynHbIX rnrnHeTe3InvianeiI np11-

,LJ.a.rr11 uettTpaJibHOMY acTepollny (I1porn1eMne) HeKOTopoe 

ycKopem1e B Hanpasnemrn ilBIDKemrn no opfone. OI-Ia cTa

na "HarOH511Dll!ei1:" no OTHOWeHlllD K OCHOBHOH Macce 06-

JIOMKOB B poe H noc11e,D,y1Dwa5I aKKpeu1rn npoucxowrna 

npe11MywecrneHHO Ha ee nepenHeiI ITO xo,lJ,y (no6osofi) 

cTopoHe. BepoJITHO, npanJ1atteTHbiil acTepmru pacnonaraJ1-

C5I I.JYTb "m11Ke" nJIOCKOCTII c111\11\-teTp1n1 po5I o6noMKOB. 310 

06yc110BHJIO npHcoemrnemie 6onhwefi 1-rncTH MaTep1rn11a Ha 

ero ceBepHoe no.rrywap11e. He 11cKJI1D11eHo, L!TO HMeHHO no-

3TOMY KOHTIIHeHTbl, OCHOBY KOTOpb!X COCTClBJ15IfOT KpynHblC 

KaMeHHbie acTepo11.ub1, pa1l\1eweHbI npem.1y1necTBeHHO c 

o6nacrnx ceBepHoro nonywap1IB. 

B xo):le aKKpeumr yrn)!(e.151IDWa51.c51 nepentte-BcpxH51/I 

4aCTb npan.rraHeTbI spel\rn or spe111ett11 IT02:i .neilCTB1rcM npr1-

T5l)KeHII5l cTa.11a nposop;vurnaTbC5l n cTopo11y Co11ttua npo

Tlrn YacoBoli crpe:1Kll \ ec.111 Cl\lllTperb c cesep1-1oro noJIID-



ca). ilpephIBIICTbie nposopOTbI Tena co speMeHeM CTaJIH 

y 1-rnmaThC» 11 HaKoHeu nepewmr B HenpephrnHoe Bpamem1e 

BOKpyr HeKoefi OCll, HaKJIOHeHHOtt no.n onpe)le.TJeHHhIM yr

.1101'\'1 K 3KJIHI1TlIKe (y 3el\rnH - 23,5°). 

y CTaHOBIIBweec.SI B KOHue aKKpeumr npocTpaHCTBeH

HOe I10J10/KeH11e OCH spamemrn OCTaeTC.SI Hell31\1eHHbIM B 

TeY:eHHe Bcero UHKJia )K1!3HII nnaHeTbl. )J,mKe HCKJIIOY:H

TeJibHO c1rnhtth1e KarncTpocpb1 rno6aJibHOro xapaKTepa He 

MOfYT I10KOJie6aTb O,IlHa)l{,Ilbl 3acp1IKCllpOBaHHOe B npo

CTpaHCTBe ConHeY:HOtt cncTel\lbI no.11o)Kem1e oclf spamemrn 

3eMJIII. ivlo:JKeT H3MeHIITbC5l TO.TJbKO pacnOJ10)KeHIIe Tena 

nnaHeThl OTHOCHTeJibHO OCII spamemrn. 3TO npOIICXO)J,HT 

npu cMememm uettTpa T5DKecT11 3eMmI B cny<rn»x npophrna 

3Ha4HTeJibHOtt nopmm T.SI:<Kenoro BemecTsa »npa s HH3bI 

IVIaHTHH. Ilpn 3TOM I10J1IOCal\m CTaHOB.SITC.SI .npyrue yqaCTKH 

m1atteTbI. 

TaK1Ie nepesepTbIBamrn 3el\rnH 06yc110B11eHbI ttecos

na.uem1erv1 nnocKOCTII 3KBaTopa c 3KJIHnTIIKOil. ITp11Y:nHa B 

Torv1, Y:TO np11 BenHKIIx napanax Bettephr H MepKyp11» Ha 

cTopotte C01rnua, cosepwa10muxc.SI B nep1rn.nhr tta6opa 

MaKCHMaJihHOfO Hanp.SI/Kemrn BHyTpeHHett 3Hepnm 3eMmI, 

pe30HaHCHa.SI npmHIBHa.SI BOJIHa o6pa3yeTC.SI B I1JIOCKOCTH 

3KJIHI1THKH. lIMeHHO B 3TOM ceKTOpe H npOIICXO,IJ,.SIT npopbl

Bbl pacrnrnsneHHoro semeCTsa »,npa B MaHTHIO, acTeHoccpe

pbI - s mnoccpepy. To ecTh rpasurnu110HHa» aHOMaJIH.SI, 

Hapyrna10ma» pasHoseclle ccpepori,Ila spamemrn, B03HHKaeT 

Ha yrnOBOM paCCTO.SIHllll OT 3KBaTopa, npmvtepHO paBHOM 

23°. 3To 03HaY:aeT, LtTo s ,Qa.'lhttelrweM Teno 3eMnH ,n:mi: 

soccTaHOBJiemrn pasHosecttoro spamemrn .uomi:rno npu

H.SITh HOBOe IlOJIO/KeHIIe OTHOClITeJlbHO Hell3MeHHOil OCH 
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spaw:emrn, npn KOTopoM aHOl\taJJbHO T5DKeJibIH yciacT01-: 

OKa3bIBaeTC51 B CTJIOCKOCTll 3KBaTopa 

3.2.3. )],11<)><J>epem.1,11a1orn BemeCTBa 3eMmt 

,[l,mpcPepemi:uaum1 Bemecrna 3eMJill HaYanacb B noap

xeilcKoe speM51 nocne 3aBepwett1rn rnaBH010 3Tana aKKpe

unu, KOf',Ua OHa Ha6pa.na OJlll3KYfO K COBpeMeHHOH l\rnccy If 

OcPOPMHJiaCb KaK rnrnttern. Bpamem1e 06yc110Bn1rnaJJo co

seprneHCTBOBam1e II yrnIOTHeH11e ynaKOBKII pa3HOPOAHOro 

no BeJill'-UIHe aKKpeU,HOHHOf'O MaTepuana nyTeM B3allMHOrO 

nepeMew:emrn OT,UeJibHblX cppamreHTOB J:lpy1 OTHOCHTeJlbHO 

,1:1pyra. Tipu Hx Tpemm B03HHKaJia Tem10Ba5! 3ttepnrn, KOTo

pa51 HaKJia,ubrna.nacb Ha pam101ettHoe Tenno, 11cnycKaeMoe 

npn pacw:ern1emm pa.u11oaKnrnttb1x BemecTB. Ha116onee 

CHJlbHbltt pa301peB npomowe11 B U,eHTpaJibHOH '-laCTII nJia

HeTbl, n:i:e cocpe,n,oTOYHJiaCb OCHOBHa51 Macca T5DKeJlbIX J:(OJI

f'O)l(lIBYW:IIX HeCTaOIIJibHblX ll30TOI10B, 06pa30BaBW!IXC5! 

npH B3pbrne ITpoTocoJJHeYHoro m1atteTou,ua B ero rny60K11\: 

YaCT51X. HaYaJIOCb pacnJiaBJJem1e nopon. np1rne,Qwee B ne!1-

CTBIIe m1¢cPepemnrnu:mo Bewecrna 3eM.rm no nnoTHOCT11 c 

,naJibHettrnHM 06pa30Bam1eM 11 06oco6nem1eM 1eoccpep. 

TioCJie ycTaHoBnemrn o6well o6onoYeYHoll CTpyKTy

pbI 3eMJIII n11¢cPepeHu1rnu:irn BemeCTBa MO)KeT Hl\leTb MeCTCl 

B pa3HbIX ee YaCT51X u B onpegeneHHbie nep110,Qbr 1eonon1-

YecK010 BpeMemi. Bo BHewtteM 5IJ:lpe, cue BemecTBO nocTo-

5IHHO HaXO!J.HTC51 B IIHTeHCJIBHOl\I KOHBeKTIIBHOM nepeMe

WHBamm, npencTaBmreTC51 HeB03MO)KHbIM pa3.ue11eH11e 

KOMCTOHeHTOB no KaKJIM-JIIIOO CBOHCTBal'vL 

B Te,ne rnepnoli l\IaHTlllI ,u11cP¢epettu:Hau:m1 Bewecrna 

nponcxo,IJ,11T B OTAeJlbHbIX oYarnx rvrnntbI. IIHTP.YJlllpOBaH-
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Hof1 iu sHewttero 5!J:1pa, J:\O l\t01v1ettTa KpHCTaJim13a1um 11 3a

Tsepuemrn pacrrnasa. 

B acTettoccpepe B031\1m1rno HeKoTopoe paccJioem1e 

tteTsepuoii 1-IaCTH semecrna, oco6etttto s rrepHOUhI, npeu

wecTsyromue bOJibWI!l\I IIJHI MaJib!M reopeBOJIIOUIUIM c 

rrpophIBOM pacnnasa s nmoccpepy. 

B 3e1vmoii Kope rrpOI!CXOUllT TO )Ke Cal\'IOe, rrro H B 

MaHTIUI: ,D,Hcpcpepettu;Halorn i\IQ)KeT HMeTb MeCTO B acTeHO

JUIH3aX, acTeH030Hax, a TaK)Ke s OYarax ManvtaTHLJecKoro 

pacnJiasa nocne ero stteupettl!5! 113 acTettoccpeph1 H .D.O MO

Mema KpHCTaJimBau;1m. 

B csere BbillleCKa3aHttoro cnoncTOCTh pa3pe3a cpytt

uaMettrn oca.uo11tthrx 6acceiittos Ha 6onhurnx rnyfornax Ha

XO,D,HT 06beKTHBHOe Obb5!CHeHIIe. 

3.2.4 . .Ht.po -ncTo•rnnK suyTpeuueii Juepruu 

Jel'l-t.TIH. 

Bonpoc 06 HCT04HI1Ke sttyTpetttteli 3Hepnm 3eMJIH 

1rnm1eTCR KaK Ohr He aKryanbHbIM. Bo BC5lKOM cny4ae MHe

m1e o rnasttoii pomr pawmaKTIJBHh!X 3neMeHTOB (PA3) s 

3eMHoii Kope s Bb1pa60TKe Terr,1a s He)lpax He ocrrap1rnaeTCR 

a rrpH3HaeTC51 6onhw1mcrnoM rro yMOJIYaHHIO. Xorn npn 

3TOM II3BeCTHO, LJTO KIUIOl\!eTpOBble TOJII.l{H rpaHIITOHLIHhlX 

nopo.n - OCHOBHhIX aKKyMynHopos PA3 - He co3.D.aIOT 

TeJVmeparypHOH aHOMaJIIIII B KOpe KaK Ha rrosepxHOCTH (s 

ropax, Ha .upestt11x ll{IITax), TaK II s pa3pe3ax csepxrny6o

KIIX CKBa)KJIH. HeT HeOOXO)ll!MOCTII npl!BO)lHTh II Jlpyn1e 

rrpHMephl, CTaB5lll{He rro,n: COl\IHeHire npaBIUihHOCTh TaKOtt 

rro311u;mL Ba:tKHee oco3HaTb H rroH5lTh TO, '-ITO mvreHHO s ee 
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ttesepHOCTlf 3aKmOLJ.aeTC5! O)lHa 113 OCHOBHblX np111.11rn Ht

B03M0)l(H0CTII ycneurnoro pa3BHTH5! r-.rnornx TeopuiI o 3ei\I

ne. 

B 0Tm11.m:e OT Bcex gpyrnx ttaCT05Illla5! Komiem.urn B 

KaLieCTBe rnaBHOro HCTOlIHIIKa BttyTpettHeiI 3ttepnm 3el\Ull 

paccMaTpnsaeT 5!JlpO, TOLittee - Bttewttee .H.rrpo. ApryMeHTbt 

B nonb3y 3Toro no.nxo.n:a np1rne.nettbI Bbrwe. 

OrpoMttoe Tenno, nepBottaLiaJlhHO rettepupye.Moe B 

QeHTpe 3eMJIU B OCHOBHOM 3a CLieT rpaBinaum1 II Cal\t0npo

H3BOJihHOro pacmenJieHirn .UOJirQ)IGIB.YlIIHX H30TOCTOB, pac

nJiaBJI5!eT nopo.ri:hr, 3anycKaeT 11 CTIIMYJIIIpyeT ttenpeKpa

ma10muec.H XHMlP-!eCKlie peaKL{IUl Me:tK.LlY KOMCTOHeHTa.\11! 

pa3HOp0,llHOro no COCTaBy BeI.QeCTBa, C03,QaIOI.QIIe BCeB03-

M0)l(Hbie IIX KOM6irnawm II peKoM6irnau:m1. Bee :no npo

ucxo,u11T B o6nacTII BHewttero .H!lpa, r.rre octtoBttoiI 06be111 

BeI.QeCTBa yqacTByeT B peaKUii51.X ll nOCT05!HHO HaXO,[(IITC5l B 

KBa3IDKII.LlKOM cocT05!Hm1. A caMhie T5!)Kenbre H caMhre TY

ronnaBKHe peaKUJIOHHO rrnepTHbie BemeCTBa, BKJllQlia5J 

npo.n;yKThI pacmerrnemrn moTonoB, nepe.Mema10Trn BHm K 

ueHTpy rnrnHeTbI II UCCTb!TbIBaIOT cpa30BbICT nepexo.u B rnep

.uoe COCT05!HHe no.u orpOMHbll\I reocTaTJll.IeCKill\1 .rraBJieHile\! 

(BttyTpeHHee 5!)lp0). 

B mnepa1ype Bemecrnettttb1il. cocrnB Bttewttero 5!;:ipa 

OT.[{eJibHO He o6cy)I{)laeTC5!. 06bILIHO ero pacornTprrnaIDT 

3aO!{HO c COCTaBOM BH)1Tpettttero 5!.Llpa. B. r. Boil.TKeBJFf 

orrpe.n:eneHHO yKa3hrnaeT Ha :>Kene3ocepm1cThriI cocrnB 

Bttewttero 5!,n:pa [16]. O,uttaKo 3TO CTaBHT oLietth CJIOjKttyro 

3a,o.ayy BbIBCttemrn rrpHYIIHbI pa3,[(e11em1.H o,o.ttopoxrnoro no 

COCTaBy BeI.QeCTBa no arperaTHOMY COCT05!HHIO Ha TBep;:ioe 

lI HeTBep;i:oe (KBa3IDKH,TI:KOe, pacnnaBJieHHOe II T. n.). 

113 



TaKol1 npo6.rie111b1 He cymecTB)eT B BapIIaHTe npu-

3Hamrn: pa31mqn51 B cocTasax stteurnero H BHyTpettttero 

51,I!_ep. KaK DOKa3aHO BbIWe, BHewHee 51.!lpO COCTOHT H3 co

emrneHHtt CJIO)KHOro COCTaBa, TOr,!J,a KaK BHyTpeHHee HMeeT 

B o6meM ynpomeHHhllI COCTaB ( MeTaJIJlbl, KOHeqHbie npo

JJ:YKTbl pacnan:a pa.nuoa1cn1BHbIX ll30TODOB B BH):{e XHMHqe

CKHX 3JieMeHTOB ). Pa3HOpOD,Hbie BemecTBa BHewttern 51.Upa, 

HaXOMCb B ycJIOBII51X oqeHb BbICOKIIX Te1vmeparyp H .naB

neHHH Ha cpoHe pacmennemrn 1130TOTIOB, He MOryT He BC1)'

naTb B tterrpepbIBHbie B3amv10.neilcTBirn Me)!Q:ly co6oiI c BbI

,IlenemieM orpoMHOro Tenna. B pacrnrnBneHHOM BemecTBe 

BHewttero 51.!l,pa HeB03MQ}KHa I1JIOTHOCTHa51 CTpan1cpHKau1rn, 

TIOCKOJlbKY B 3TOH o6onoqKe HenpepbIBHO H,UYT IIHTeHCHB

Hbie peaKI.{lUi H CJIO)KHOe KOHBeKTIIBHOe nepeMeuurnaHHe 

pacrnrnBa. ilpH 3TOJ\f ITOCT051HHOe KOHBeKTIIBHOe rrepeMe

llllrnam1e pacrniasa c BbICOKmvi coJJ:ep)Kam1erv1 MarHeTHKOB 

so spama10me1v1c51 ccpepoun:e BHewHero 51Jlpa sm6y)IQJ.aeT 

3JieKTpOMarttHTHoe none 3ervum. 

,[(aHHOe o6CT05ITeJibCTBO MeH51eT rrplIBblYHOe npe.!l,

CTaBJiemie o pacnpe.nenemm cpmw1ecKIIX napaMeTpos 

srny6b 3e.MJIH. TaK, mnKe rpam1ub1 «I\.'1aHTH51-5IJlpO>> reo

TepMHqecKnil rpa,uueHT pe3KO yBeJHf'IHBaeTC51, II TeMnepa

rypa MO)KeT 6b!Tb HaCTOJibKO BbICOKa51, qTo 6y .aeT B03M0)K

HO ITJiaBJieHHe MHOf!IX CIIJIHKaTOB. TipH 3TOM, 6naro.n.ap51 

BbICOKOMY pacn11pa10meMy .aaBJJeHHIO, OKa3bIBa10meMy 

nponrno.I(eHCTBHe ropHOMY ):laBJieHIIIO, IlJIOTHOCTh pacITJia

Ba BO BHellIHeM 5IL(pe MO%eT yBe.llJ1lfHTbC51 HeHaMHOrO, Be

p051THO, cymeCTBeHHO MeHbWe 10, 5 r/cM
3
' KaK npe.nnonara

eTC5I B pa6oTe [2]. 3TII cpaKTOpbl TIOJJ:KpemrnIOT o6oCHOBaH

Hbie B03pa)Kemm npOTIIB n:eliCTBiiTeJibHO Kpailtte HeBepo-
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5!THbIX c TepMomrnaMHLieCKOll T04Kl1 3pemrn ,l],OrrymeHllll 

«rra,n:emrn TeMneparypb1 rnrnBJiemrn tta 1500 - 2ooo<'c c 

o,n:HOBpeMeHHbIM yBem1qem1eM nJIOTHocn1 BABOe». TI.llaB

nemie nopo.n: BO BHernHeM 51,I(pe BfIOJIHe B031VIO:;-KHO no Bbl

rneyKa3aHHbIM JJ:OBOJihHO rrpOCTbIM l1 ecTeCTBeHHb!M np11-

'HIHaM. 

B CB513H c H3JIO)KeHHbIM pacnnaBnettttoe cocT05!H1re 

Bell{eCTBa BHernttero 51.I:{pa o6beKrIIBHO o6ycnOBJieHO II He 

TOJihKO He rrponrnopeq1n, a peaJibHO OTBe4aeT ceH:cMOJlO

rw1ecKHM .uattHbIM. HMetttto 113ttaLJ:aJibHM pa3ttopo,n:ttocTb 

COCTaBa nepBIILJ:HOro l'vtaTepIIaJia o6ecne'UIBaeT HeIICTOW!!

M)'lO peaKI.UiOHHYIO aKTlIBHOCTb BHernttero 51,Upa If npeAO

rrpe.n;ellileT IIMetttto ero, a tte sttyTpettttee 51,IJ,po, KaK seLJ:ttbtli 

HCTOLJ:HHK BttyTpeHHell :mepnrn 3eMJIIJ II le03Jie1crpoMarHe

TH3Ma. 

3.2.5. MaHTHH. 

TiopO,UbI MaHTHH rrpe.n;cTaBJ15.IIOT pa3JHI4Hbie CHJillKa

ThI, l13 KOTOpbIX COCT051JIH ){{eJ1e30KaMeHHbie nnatteTe3l!l\la

JIII, pattee COCTaBJ151BWHe cpe.um1e o60J104KH MaTepHHCKOro 

IlpOTocontteLJ:Horo rrnatteToM,ua. B pe3y JibTaTe ,n:mpcpepeH

u:uau:uu pacITJiasnettttoro BemecTBa 6onee TmKeJibre Me

TaJIJico,n:ep){{all{Me MHttepanhI 3aH5.IJIH 6onee n1y60Kue ypoB

HH, LJ:eM Mettee T5.l){{eJib1e. He ncKJII04etto, LJ:To B OTMe'rne

MhIX CKa'IKaX rpaJJ.HeHTOB CKOpOCTett CeHCMHLJ:eCKHX BOJlH 

Ha rnyfornax nop51,IJ,Ka 400, 650 II 1050 KM npo51BJrneTC51 3a

KOHOMepttoe ysenuLiem1e BHH3 no pa3pe3y COL\ep)Kamrn 60-
nee TIJIOTHbIX l'vieTaJIJIMLJ:eCKUX KOMITOHeHTOB B COCTaBe MaH

TMH. 

115 



CaMa5! sepxmrn: 06oc1oc1Ka l\taHnm rrpeAcTasneHa, 

CKOpee BCero, o6e3BQ)KeHHbIMH rropo.naMH, CJ1Q)KeHHbIMli 

rrpeHMylll,eCTBeHHO OJUIBHHOM II npyrnMH nen1,I1,pan1po

BaHHbIMH CIUIIIKaTal'vlIL 3Ta TOJIUW MO)KeT OTJIHYaTbC51 OT 

6onee rny60KHX YaCTei1 MaHT!!H 3aMeTHO MeHbUieH TefIJlO

rrpOBO,IJ,HOCTbIO. TI03TOMY B ee rronourne 3aAep)1nrnaerc51 

BOCX0.[{5Illl,HH Tel1JIOBOH ITOTOK, HaKanmrnaeTC51 aHOMaJibHOe 

Terrno, pacnJiaBAAIOTC51 BO,IJ,OCOAep)Kalll,He CIIJIHKaTbI BepxoB 

HlI)KHeH MaHTHH H B03HHKaer aCTeHOCcpepa ( CJIOH ryTeH-

6epra ). TiocJie)l.H5151 5IBJI5leTC51. aKK)'MyJl51.TOpOM TemIOBOtt 

3Hepnrn OT BHeUIHero 51Apa, KOTOpbIH po)K,[(aer H ynpaBJrner 

reO}],HHaMW-IeCKIIMH npoueccaMII, OTBeTCTBeHHbIMH 3a TeK

TOHHYeCKUe nepeCTpOIIKJI B 3eMHOII KOpe H JlllTOCcpepe B 

QeJIOM. 

3.2.6. 3eMttasi 1rnpa. 

B reo11orwiecKoif HayKe 3el\rna51 Kopa paccMaTp1rna

eTC5I KaK rJiaBHbIH o6beKT IICCJie,!J,OBamrn, KaK caMa51. <OKH

Ba51.», aKTHBHaR o6ono4Ka, KOTopa5! caMa npeo6pa)Kaer ce-

651., nOCKOJibKj' C4HTaeTC51., 1-ITO HCTO'-!HllK BttyTpeHHeil 3Hep

nrn 3eMJUf «CHllliT» B ee rpamITHOM CJIOe. 3TO Ii ITOH5ITHO, 

TaK KaK Kopa - 3TO BH,QIIMa51. 11 ,!J,OCTYITHa51 Ha6n10neHU5IM 

4aCTb 3eMJIH, '-Iepe3 u3y4em1e KOTOpoH: u MQ)I\:HQ IT03HaTb 

fIJlatteTy. 

O;:lHaKo 3eMHa51. Kopa mmaK He MmKeT pa3BJrnaThC51. 

aBTOHOMHo, «ne11aTh ce651. caMa» 6e3 y'-lacnrn ocTaJihHbIX 

'-laCTeH: 3eMJIH. Hao6opoT, otta npencrnsnReT in ce651. nac

CHBHYIO BHeUIHIOIO TBep.uyIO o6ono'-!KY. Kopa HrpaeT poJih 

TOHKOtt MeMopaHbl, c1epe3 KOTOpyIO BpeM51 OT BpeMeHH 
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npOIICXOLIJIT BbIXOA lI36bITO'-:IHOH 3Hepnm f'JTJ)"00Kl1X Hegp 

Il)'TeM TennoMacconepettoca. Pe3yJTibTaTOl'v! 5IBJUIIOTC51 BHe

.npemrn B KOpy II H3Jll15IHl!5[ Ha IlOBepXHOCTII ra3onapm1-:11n

KlIX cpmolIAOB B BII,[(e ManrnTIPieCKIIX lI COJieBblX paCTBO

pos, KOTOpbie H C03,[{aIOT fIJUIKaTHBHbie lI AH3bIOHh.!lIBHble 

AecpopMau1m cnoes, B3aHMHhie nepeMemeHirn no pa3phrna\1 

pa3HhIX 6110KoB KOpbI c mMettem1eM ee BttyTpetttteil cTpyi-.:

TYPhI H 06m1Ka nosepxHOCTH II T. A. 

KaK 6hrno noKa3atto pattee, tteoi:1ttopo.uttocTb no co

CTasy H pa3MepaM aKKpeuHOHHOro 'MaTepaa.TJa, IlOKpbIBat-Cl

lllero nosepXHOCTb 3eMmL 3a.TimKHJia OCHOBY ,[IJI5[ cpop11!1I

p0Bamrn BTIOCJie,ncTBIHI pa3HblX Tl!IlOB KOpbl - KOHTHHeH

TaJibHOf'O H OKeattw-IeCKOrO. 06pa30BaBWa5IC5I BHa11ane ap

Xe5I neps11quaS1 Kopa 6bI.fla CUJIOillb KOHTIIHeHTa.HhHOIO 

THna c 1paHIITH3HpOBaHHOH TOJillleii B HIDKHeli 11aCTH pa3-

pe3a (pnc. 4). ITpn 3TOM no.u pa3Hbil\m yYaCTKarvm nepBwi

HOM Kopbr Macuna6hr rpamrnI3aum1 6h1m1 pa3mr11ttb1 B 

np}IMOH 3aBIICHMOCTJI OT o6bel'via (rnaBHhIM o6pa3oM OT 

TOJII.QIIHbI) tteKottcom1m1posaHHh1x o6JIOMKOB s BepxHei! 

lfaCTII KOpbI, '-:ITO onpei:1eJI5IJIO ypoBeHb TeilclOilpOBO)]HOCTll 

TOJill.UI. 1IeM 60JibWe TOJ1lllHHa HeKOHCOJIIl}.l,!IpOBaHHblX o\S

JIOMKOB, TeM MeHbll.Ie TennonpOBOLl,HOCTb y11aCTKa KOpbl II 

TeM 60JihWe llHTeHCHBHOCTb rpaHIITH3awrn nopon B ee oc

HOBamm. I1 Hao6opOT - 11eM MeHbll.Ie TOJil..UIIHa HeKOHCO.lll

.nnpoBaHHblX o6JIOMKOB, TeM OTHOCHTeJibHO Jiy11we TeilJIO

npOBOLJ:HOCTb KOpbl ll TeM MeHbWe MaCwTa6 r-pamITII3aUI!l! 

nopoJJ; OCHOBaHH}I KOpb!. 

B 3aBepwem1e .no11cTopuYecKoil cTamrn CTaHOBJieHwi 

TIJiaHeTbl nO,[{HIIMaIOI..UHIIC}I cppOHT B5I3KOro semecTBa 1\fl

CJIOH MarMbl npII IlO)'.(XO):{e K nosepxHOCTlI BCilY'iHBaeT yqa-
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CThll KOpbL noKpb!Tble HeI,OHC0_1ll;:l,lipOB~111HbL\lll 0611orv1Ka

MH, Ha pa31UilfH)'IO Bb!COT.Y Han OKpy)KafOlllJIM JiaH):Ulla¢

TOlM. Ha OOJibWYIO BbICOT.Y 6b1m1 noJJ,H5ITbI o6umpttbre npo

CTpattCTBa COBpeMeHHb!X OKeaHOB. Cpe.n.II HIIX HaH6onee 

BbICOKO 6b!Jl no,nH5iT DpoTOTHxooKeattcK111'! (TITO) cer

l\teHT, 3am1MaBwHl1 tta116onbW)'Kl nJI011l3.Uh c 6011blllOH 

TOJilllUHOlt nepBHlfHOro noKpOBa HeKOHCOJUI.QHposaHHbIX 

o6noiMKOB, no.u KOTopoli HaKanmrnanocb 6onhwee KOJUrlfe

CTBO TeITJIOBOll 3Hepnm II, COOTBeTCTBeHHO, pacn.TJaBJI5IJIC5I 

6onhwHil o6beM Bewecrna. 

Tio,n npyrnMII no.no6HbIMII cerMeHTaMH ( naneo6JJOKH 

OCTaJibHblX OKeaHOB, HeKOTOpbIX Mopeli), cywecrneHHO yc

rynaIOI.UIIMII no IlJIOilla,I{II II, B03I\IQ}KHO, no TOJII.UIIHe nep

BHlfHOH KOpbl, o6pa30Ba.'1C5I 3HalfJITeJihHO l'vteHbWlitt o6neM 

no.uKoposoro pacn11aBa 11 BblCOTa no)J,beMa yqacTKa nony

lfHJiacb COOTBeTCTBeHHO HmKe. 

NlaHTIIHHbie BbICT)'l1bI, o6pa3oBaHHbie TaK!IM o6pa-

30M nepe,Q caMbHvi HalrnJIOM apxe5I, s JWJibHeil:weM 3pO.llJf

posam1 B Te1-1emrn Ot.IeHb nnuTe.rrbHOro sperv1em1. HeKOHCO

m1,uHposaHHbie MeTeopOII,.QHbie 00.TTOMKII H nponyKTbI BbI

BeTµIIBaHirn 00H3)KIIBWIIXC5I rpaHIITOll,UHblX 6aTOJIHTOB 

CHOCIUHICb c IIX IlOBepxHOCTll II Hapam1rnam1 TOJ111l11Hy 06-

JlOMOlfHblX nopo.u nepBIIlfHOll KOpbl y f10)1HQ)K!Ill MaHTHM

HbIX BblCT}'OOB H B npIIJie)Kamux 30Hax norpaHJilfHbfX HH-

311H. 0J(HOBpeMeHHO /\IaCCIIBbl IlCOb!TbIBann npepbIBHCTO

ttenpepbIBHOe H30CT3TIII.IeCKOe ocenam1e no,n II30bITOlfHbIM 

BeCOM MaHTIIHHOro BeLQeCTBa. Dorpy)KeHIIe HX TIO,[( ypo

BeHb BOJ:lbI np011cxomrno B pa3Hoe spe!'.rn: MeHbWHe no 

n.rroma;:ur II tteBbICOKIIe BbICTynbr - s nanemoe, a 6oJihWHe 

H 6onee BbICOKHe - I103)Ke, B Me3030e. 
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Ha coBpeMeHHOl'vI 3Tane MeJIKHe MaHTiflfHble naneo

BbICT)'nbI npe,ncTaBJlHIOT OCHOBaHJlJI rny60KllX oca,QOYHbl:\ 

6acceiiHOB c BbirryKJIOCTblO rpaHl!Ubl l\foxo B ueHTpe, Ha;i 

KOTopo:H OTCYTCTByeT rpaHIITHbltt CJ10If. TaKOBbil\111 HB_'l5l

IOTCH I1p1rnacm1iicKaH, IO)KHo-KacmrilcKaH, qepHOMop

CKaH, ,ll,HenpoBcKo-,ll,oHeuKaH, CeBepOl\mpcKaH, EapeHuoB

CKaH BnaA{IHbI, Bna,uIIHbI rvleKCIIKaHCKO!O 3amrna, Cpe.=r ! !-

3eMH010, OxoTcKoro, ..sinoHcKoro Mopeil 11 T. n. 

B 3THX 6acceiittax ocTbrnwne BepwnttbI MaHTlittHb!>: 

BblCTYDOB noKphinHCb oca,uKaivm B caMyIO nocnenHIOIO 011e

pe,nh II !\1eHbIIIett TOJllUIIHbl, YeM Ha CKJlOHax. 0YeHb )'.lO_lfO 

OHH HarpeBam1cb n1y6IrnHbIM TenJIOM, nerI.Je nponyn:an 

ero Yepe3 ce6H B BOAHYIO cpe.ny. CoOTBeTcrneHHO Tet-.mepa

rypa B OCHOBaHlm oca,n:OYHOII TOJ11UII CTOLl,HIIMaeTCH '.'l!e;J

JieHHO H, B03M0)KH0, eme He Ll,OCTirrna T04Kll nnaBJieH!l5l 

IlOpO.[( Ha KOHTa1'.1e «MaHTWl-KOpa>>. IJo 3TOll npI141!He He 

OTl\'1e4aeTCH rpaHHTHO['Q CJ10H ,[(0CTaT04HOH TOJ11UHHbl Ha 

Bh1rryKnocn1x rpamu..i:br M B pa3pe3ax Bb1weyKa3aHHbL'\ 11 

HM no):{o6HbIX Brramm. 

HecMOTp5! Ha 3TO, B reonom4eCKOl\1 6y .uymeM rpa

HHTHhiii CJIOtt B HII3ax KOpbI TaKHX 6acceiiHOB ,QOJDKeH f105l

BHThCH ofoBaTeJihHO. A rroKa HaKanmrnaIOmeecH no;::i; oca

.D:04HhIM I.JeXJIOM rey61rnHoe Tenno, ewe He AOCTaT04HOe 

AIDI o6pa3oBamrn rpaHIITOHJlOB, pacxoAyeTc5! Ha npoueccb1 

rn.n:poTepMaJihHom ranorette3a, nep1rnru1YecKII BbI3bIBal{)

wne TeKTOHHI.JecKyIO nepecTpoiiKy nx KOpb1. TaKa5! B03-

MO)KHOCTb YaCTHYHO!O BblCB06mK,nemrn: U30bITOYHOH 3Hep

nm He crroco6cTB.YeT 6h1crpo1v1y cpopM11poBaHHIO 3a1v1en10-

ro rpaHHTHOro CJ105!. 
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bO.lbill!Ie ;Ke !\laHT!lUHbie naneOBblCTYflbl npeBpan1-

JUICb B JIO)Ka oKeaHos_ Hx nosepxHOCTb B pe3yJihTaTe ,UJIH

TeJibHOfi (nop5I,UKa 4 !V1J1p):l JieT) rny6oKOH 3p03IIH nO'-ITH 

ITOJIHOCTblO JIHIIIeHa TOJIUVI HeKOHCOJIH.l{HpOBaHHbIX MeTeO

pOII.l{HbIX o6JIOMKOB Ii Ha'-laJlhHOro rpaHHTHOro CJI05I_ 

IIo3)lHee Ha Hett o6pa30BaJIC5l OCa)lO'-IHbltt noKpOB HeOOJib

IIIOH TOJill]JiHbl H HecnJIOlllHOro pacrrpocTpaHeHH5I, He 

npe,ncTaBJI5IIOIIUitt m cefor cepbe3Horo TepM03KpaHa, no.n: 

KOTOpbIM r.rryfornttoe TenJIO He MOf'JlO 3a.l{ep)J(IIBaTbC5I H Ha

KamrnBaTbC5I, '-IT06br co3µ:anocb ycnosue ):{JI5I pacnnasneHH5I 

n rpamrrmau.m1 rropou. TaKmv1 o6pa3oM rrepBH'-IHO KOfITH

tteHTaJ1hHa5l Kopa Ha 3n1x BhIC1)'rrax npespamaeTc5I B Kopy 

0KeamP1ecKoro nma (p11c. 4). 0 ee 6brnOM, HbIHe yTpa-

11ettHOM KOHTIIHeHT3JibHOl\I Time HarroivnrnaIOT o6pa.3I.J.bI 

paHtteapxettCKHX rpaHI!TOll)lHbIX nopo)l, KOTOpbie coxpaHH

JHICb B TIOHIDKeHHbIX _y4aCTKax HepOBHOD noBepxHOCTH 

pa3MbIBa MaHTIIllHbIX \IaCCIIBOB II o6ttapyJinrnaIOTC5I B .n:pa

rax II Kepttax co JJ:Ha OKeaHOB [ 6 7]. 

B cerMeHTax nepBII4HOil KOpb1, Ha noBepxHOCTH KO

TOpbrx 3aJiera.rrn CHJlIIKaTHble nJiaHeTe3HMam1 acTepOIUI.HbIX 

Macuna6oB, nepBH'.J:Hbltt rpaHIITHbltt CJIOtt Bf10Cj1e)lCTBHH He 

l!C4e3, KaK B rrepBOM CJI_y4ae, a f1011Y4HJI )J.aJihHettIIIee pa.3-

BHTHe B )J.OKeM6p1rn II cpaHepmoe. ,ll,eno B TOM, 4TO B Te4e

HHe BceiI reOJIOflI'-leCKOfi IICTOpm1 BTIJIOTb ,[{0 HeoreH

'-leTBepTll'-IHOro nepnona o6nacTII cospeMeHHhIX nnaTcpopM 

OCTaBaJHICb HH31IHa!Vm II HHKOr)la He flO)l,HH!VtaJUICb TaK Bbl-
,- ~ ~ 

COKO, 4TOObl rpaHHTHblll CJlOH B !IX OCHOBamm MO! rro..u.-

BeprnyThC5I )lerpa.na1.ur11 H ,Uetty ,Uaum1. 

JI1rneiIHbre 30Hbl orpOMHOH npoTmKeHHOCTH :Me~y 

CMe)KHbIMII OKeam1YeCKlli\HI II KOHTHHeHTaJibHbllVHI 6110Ka-
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MH, a TaK:-Ke npoMeTh.y'TK11 1v1e;K,n:y f10C.fle,QHlIMI!, l!Me10w11e 

60JibIIIYIO TOJilll,HHY HeKOHCOJIJf}lllpOBaHHblX l\leTeopo11n

HhIX 06110MKOB 11 6onee no3,nHHx ocaJJ.KOB, CTam1 DJiaHe

TapHhIMH reoc1rnKmIHaJibHh!MH f105ICal\m c HeU3MeHHbL\I!! 

BO BpeMeHII npocTpaHCTBeHHblMII DOJIOfKeHirnl\III Ha 110-

BepxHOCTH 3eMJUL B ocHosamm l!X KOpbI pa3BHJU1Cb caMble 

MOlll,Hhie 6aTOJIHTbI, pOCT KOTOpbIX npHBeJI K HHBepcm1 ll 

npeo6pa30BaHHIO reoCHHKJ111HaJieH B ropHO-CKJia,[\qaTbie 

o6nacTH. 

Oporettw1ecKae npoueccb1 npo5IBJI5IJ11ICb B pa3HbL\ 

LJaCT5IX emrnoii rno6aJihHOil .upeBtteil reocnttKJnrnanhttoil 

CHCTel\Ihl B pa3Hhie :nanbI reo.rionP-IeCKOII IICTOpim. B qrn
ttepo3oe OHlf BhI)leJUIIOTC5I KaK o6naCT!I KaJie,IJ,OHCKOII, rep

UHHCKOII, l'v1e3030IICKOU II aJibITlfCTCKOII CKJia;i:1-IaTOCTH, KOTO

pbie, 3a IICKJilOLJem1eM CaMOU JVIOJ10):{0tt - aJlbnIICTCKOtt, BnO

CJie)J,CTBHII CTa6IrnH3HpOBaJIIICb II B norpy:1KeHHbIX qacnI:\ 

TIOCTeneHHO npeBpaTHJIHCb B CK.na,ri:l-faThie OCHOBaH!rn l\10-

JIOL{hIX nnaTcpOpM. 

TaKuM o6pa30iM, KOHTnttettTa.flbHbIH Tun 5IBJI5IeTc51 

nepBH'-IHbIM 11 Bceo6mrnv1 JIJI5I 3eMttoil KOpbI B ue.noM (p11c 

4). lfattaqa_nhHO rpamnttb1!1 cJioli o6pa30Ba.nc5I KaK pe3yJ1b

TaT BhlCOKOTel\<meparypttoil nepepa60TKH BerueCTBa HJI30B 

nepBI14HOH CTIJIOlllHOH KOpb!. B n:a.flbHefirne1r HCTOpm1 3e\1-

JUI OH coxpamrnc5I 11 erue 6onee pa3BlfJIC5I B octt0Bam111 

BCex nJiaTcpOpM H reOClfHKJIIIHaJ1hHblX f105ICOB. 

CaMhitt JJ:pesttuil: (ttaqa_nhtthr1r) rpaHmHhiil cnol! He 

Mor coxpaHHThC5I Ha BhrcoKopacnonmKettttbIX l-faCT5Ix na

neopenhecpa nepBli'-IHhlX l\IaHTllttHb!X Bb!CTYTIOB, B TeqeHIIC 

HeCKOJlbKIIX MlfJIJiliap.UOB .rieT IT0i'.(BepraBIIIllXC5I Ha i'.(HeBHOll 
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noBepxHOCTH 3pmrn1. J:(eHy,Uaturn 11 netterrnemI3aUHH, a 

HbIHe npe.ncTaBJUIIOIIJ:IIX JIO)Ke OKeaHOB. 

30Hbl HHJKllX CKOpOCTeH ceHCl\HPieCKHX BOJIH 51B

JI51IOTC5f qm3HL!eCKUM Bbipa)KeHHeM IIHTepBaJIOB pa3pe3a c 

HeTBep,UbIM COCT05ftrne1v1 BeJ..UeCTBa, TaKHX KaK Bttewttee 5f)J,

po, acTeHoccpepa B Bepxtteif lVlaHTIIH H aCTeHOJIIIH3bI, aCTe

H030HbI B HH3aX KOHCOJII!JlIIpOBaHHOtt KOpb!. OttH o6pa3y

IOTC5f IlO)J, HeKOTOpbli\I TepM03KpaHOM B pa3pe3e, cnoco6-

HbIM 3aMe.UJ1.HTb CKOpOCTb pacnpoCTpatteHIUI BOCXOLl,.lH.Qero 

Ternmsoro IlOTOKa, llOJl KOTOpbIM HaKarnnrnaeTC51 li36bITOK 

Ternrn, JlOCTaTOL!Hbltt LlJ151 4aCTI14HOro mm IlOJIHOrO nnaB

JieHIDI BMema10mux nopo,n. TaK, Bttewttee 51.lJ.po o6pa3osa

JIOCb no.n: c11a60Ten.nonposontto1l: 1\taHT11eH:. aCTettoccpepa -

rro.n caMbIM BepxmHvl o6e3BmKeHHbIM cnoeM MaHTllll. 

BbIJJ:eJrneMbltt B KOHCOJlll)lllpOBaHHOtt KOpe .npeBHHX 

IlJiaTcpOpM CJIOH c Hll3KHM rpa,QIIeHTOM CKopocTeii cettCMH

YeCKHX BOJIH o6.H3aH CBOl!i\1 !l05fBJiemie1'v1 OTHOCl!TeJibHO 

cna6oiI TerrnonpOBOJlHOCTrl BbIWeJie)Kameii rpaHHTHOii 

TOJIJ..UH. B npeAenax YKpairncKoro l.QlITa [69] TaKHe cnoH 

pacnOJIO)KeHbl OTHOCIITeJJbHO Herny6oKO. I1x KpOBJ15f Haxo

,UIITC51 Ha rny6Irnax nop5rllKa 5-10 KM (rpaHHUa K1). 06tta

PrKeHhI OHH He noBce1v1ecTHO, a mrwh Ha riacTKax tta1160-

Jiee LlpeBHHX (apxeiiCKIIX) 1\taCCIIBOB. 

Bhrne.nettHbie K nosepxttocT11 rpamITOII.UbI cpaBHH

TeJibHO ObICTpo OCTbIBaIOT. Kp11cTaJ1m13y10TC5! u noKphrna

IOTC51 CHCTeMOH ropI130HTaJibHblX II BepTIIKaJibHblX OTKpbI

TbIX Tpemirn, pa3forna10mrrx 1\taCCIIB Ha l'v!eJIKHe 6JIOL!KH. 

TaKa51 TOJIJ..Ua xopowo nponycKaeT Yepe3 ce651 1rnqnrnbTpa

UI:10HHYIO BOAY Ha rny61rny II B onpeneneHHOli Mepe cny-



)KHT TepM03KpattoM )lJI5! 6onee rny6oK03aJiera10uu1x nopo:i. 

ITo.u Hett npH m6bITKe HaKanmrna10me1oc51 Tenna 11 .uocTa

TOLIHOM co.uep)l<aHim BOtl,bl semeCTBO HmKe.lle>KallleH cpe.'!bl 

CMelllaHHOf'O KllCJIO-cpe.nHe-ocHOBHOro COCTaBa HaXO,UIITC5l 

B He-f'Bep.uoM COCT05!Hllll B ycjlQBM5!X 6onee BhICOKHX TeM

neparyp npH OTHOCJITeJ1bHO HeOOJibWllX reocTaTIILfeCKl!X 

nasJiemrnx He.up. 3aMeTHbie 3Jie11.1ponposo!J,5!llllle I! l\rnr

HHTHbie CBOHCTBa BOJlHOBOti,a l\!OI)'T yKa3bIBaTb Ha nOBbl

weHHOe conep)KaHI1e B Hel'vl KOMTIOHeHTOB OCHOBHOrO co

CTaBa. Bm13 no pa3pe3y ,a:oJrn noc.11e)lm1x so3pacrneT ;:io 

cymecTBeHHOro npeo6nanamrn octtoBHbIX rropo,U Ha yposHe 

pa3.uena Kz, r.ne ra66p011)lb1 HaxoJJ,5ITC5! B rnepno1\1 cocTon

mm. 

C yseJIH4emieM TOIIllIIIHbI ocano1:1tto10 LJ.exna (rrn11TbL 

MOJIO.Ubie rnrnTCpopMbl) 11 rny6llHbI 3aneramrn rpaHHTHOro 

CJI05I pa3HOCTb TerrnorrpOBO)lHOCTII Me:>K.Uy ITOCJie)lHlll\1 11 

6a3aJJbTOBb!M CJIOeM CTaHOBIITC5I Mettee pe3KOII, 4TO npe;:r

rronaraeT 6onee rny6oKoe rro110>Kem1e rpam1ub1 K 1 11 oc

na6nem1e ee Bb1pa)KeHHOCTH. 

CaMbIH sepxHHH CJIOH l\taHTim, non KOTOpbll'vt o6pa3o

sanacb acTettoccpepa, sepo5ITHO. rrpe;:1crnsnett o6e3BO>KeH

HbIMH OCHOBHbIMll nopo,aaMII II3 L(en1)lpan1posaHHbIX Mll

HepanoB (ttarrpHMep, omrnIIHOB, 5IBJI5!I01IUIXC5I rrpOJ:\YKTO:\I 

,IJ.eceprrettnrn1Baum1). Bbr,n,emrnwa5IC5I m HHX so.ua cocTa

Birna r11,n:poccpepy 11 peanmoBatta Ha rpamnmauu10 rropo:i. 

3TOT CJIOtt OTJil:l4aeTC5I OT 60.11ee rny6oKIIX 4aCTett MaHTlll I 

Metthrneli Tern10nposo;I(HOCTbIO. ITo3TOMY B em rroL(owse 

3a.uep)KlIBaeTC5I BOCX0!(5Illllltt TenJIOBOtt ITOTOK, HaKarrmrna

eTC5! aHOMaJibHOe TerrJIO, pacrrnaBJI5IIOTC5I BO)lOCO.ITep)Kam11e 



CIIJlllKaTbl sepxOB HlDKHeli MaHTllll II B03HllKaeT acTeHo

ccpepa. 

Xorn Me:IKAY aCTeHoccpepoli II 30HOtt Hll3Kl1X CKOpo

CTett celiCl'vlll'!eCKIIX BOJIH ycl\taTp1rna1-0TC5I np113HaKll ¢11311-

l!eCKOro pa3JllI'lllH [ l OJ, 0 11es11.uHbIM HBJrneTcH TO. lJTO np11-

po.Qa ux no cyTu o.uHa 11 TR )Ke. CoBna.QeHI1e rny6irnb1 IIX 

ttaxo)K)lemrn no.Q mnoccpepoli tte MmKeT ObITb t1.eJ10M 11c

KJ1f-Ot.nrreJibHOro C;ly<Ia5L He.nb351 C'l!ITaTb .LlOKa3aTeJibCTBOM 

HX pa3JUf'UUI TO, '!TO non palloHal\rn MaTepIIKOBblX U\HTOB 

30Ha HH3KIIX CKOpocTell B Bepxtteli MRHTllll Bbipa)KeHa CJ1a-

6ee HJUI .[la:IKe OTCYTCTByeT, TOr.Qa KRK 
11

ll30CTaT11•IeCKOe 

Bbipasmrnam1e noKa3brnaeT. 'ITO acTeHoc¢epa TaM cymecT

syeT". Bee o6b51CH51eTc51 npome: no.Q m11Ta11m BBII.UY 11x OT

HOCHTenbHO ny'lwell Ten.nonpOBOL{HOCTll, '-IeM y CTJlllT c 

oca,nolJHblM '-IeXJIOl\I, CKanmrnaeTCH MeHbWe ll30bITOlJHOrO 

Tem1a II, COOTBeTCTBeHHO, MeHbWe l\laCWTaObl nJlaBJieHirn 

semeCTBa sepxos MRHTm1. ACTettoccpepa TaM cymeCTsyeT, 

HO B "y6oroM" s11.ue. HaMHoro cna6ee, lleM 3a npenenaMH 

IUHTOB, r.Qe TOJllUIIHa oca,QO'lHOro qexna 3HR'IIITeJibHa Ji 

not1. mrroccpepoli 3a,r:iep:iK1rnaeTrn OOJflbwee KOJ111l!eCTBO Te

rnrn, pacnnasmieTC51 6onbwHll 06bel\1 nopoA. YTO 6naro

npH51TCTBYeT C03.[{RHill-O acTeHOJ1llH3 II acTeH030H c YeTlle 

Bbipa}l(eHHbIMH ¢11311t1eCKlll\ll! npl13HaKal\rn. 

3.2. 7. IIpoucxoJKAeHHe pa.i:moaKTHBHbIX :rneMeHTOB. 

On.)',rrn }Ke 6epyTC51 tteycTOttYI1Bb1e ll30TOnh1 x11Mw1e

CKHX :rne1v1eHTOB II KaK OHi! MoryT OKa3aTbC51 B H)lpe? B Ha

YlfHOtt nuTepaType. B y'-1e6tt11Kax !lJI51 BY3os sonpocb1 npo

IIcxonc.nettm1 pamioaKTIIBHbr:x 3neJ\1eHTOB KaK-TO He 3aTpa-
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nrna!OTC51. 0'-!eBllAHO, OHi! OTHOC51TC51 K pa3p51ny caMLL·. 

TPYAHhIX npo6JieM, HO no'-leMy-To He Haxo.ruiT .'JO;l~Ktto:c 

OCBell{eHI 151. 

TIO Tiapa11JJeJihHOtt napaLl,IIrMe OOpa30BaHlre pa;:uroa.··

TllBHhIX 3JieMettTOB Hanp51l\lY!O CB513aHO c B3pbIBO.\l Tipm ,._ 

conmw. CBepxMOll{Hoe l'virHOBeHHoe ynapttoe nas.1eH : -:: 

B3pbIBa CH)'TPll MOrJIO Bbl3BaTb pa3c1ll'-IHOfO po.=ia peCTpy .·:

i:ypmau11!0 aTOMOB Bemecrna rnep;::ioi! 060110'-!KH a1p!c -

sa10mellc51 npoT03Be3..QhI. Tipu 3TOM npoucxo.J51T ner.flop1;1 ::

um1 C)KRTH51 aTOMOB c B,QRBJII!BaHiret\I HeKOTOpbIX :ueKTp > 

HOB BH)'Tpettttell o6oJJ04Kll B 51!lpo (K-3axsaT s 6oc1bWC '·' 

MRCU1Ta6e ). B 0..QHIIX CJJY4a51X onpene11eHHOe KOJ1W1eCT ~ • 

npOTOHOB B 51)],pe nepexo;:un B tteihpOHbl, npoHCXO,.J.:-: 

yMetthwemie 3ap51,na. ITpu tteII3MeHHOM Maccoso1,r '-me-:: 

TaK11e 51)'],pa cTaHOB51TC51 1nofiapa:\m Torn :.Ke 3_1eMeHTa. ~ 

,npyrux c.r1y4a51x B036y)K.UettHbie 51!lpa aTOMOB 6oJiee T5Gt--: =-
11oro XlIMH'-IeCKOro 3Jlel\IeHTa npespall.J(aKlTC5l B U30TOn bl 

6onee JierKoro 3JieMeHTa: v HIIX rrpOTOHOE CT3.HOBHT·:-: 

IMeHhWe - CTOJJbKO, CKO.lbKO llX y CITOKOllHOro r.:..::rpa 60.11::: 

nerKoro 3JieJMeHTa, a H)'KJIOHOB - OOJibllle. 

Ilp11 B3pbrne n11atteTOII,!J,a I1pOTOCO.lHUa B l.1VOOKL 

YaCT51X ero TBepnoi! o6ono4Kll 6m1:,Ke K O'-rnry B3pbrna rrc ~ 

.lJ,ettCTBIIeJV! l\taKCHMaJibHb!X l\ffHOBeHHb!X ::raBJ1em1il lI Te', -

nepai:yp Heihpa.ribHbie aTOMbl T51)Ke.11hlX 3J1eMeHTOB rrp ::

spamaioTC5l B non!Q)KIIBYllU!e HeCTaOl!JlbHbie H30TOf1b' 

ATOMbI 6onee nerKHX XI1M11'-1ecK1rx 311erv1ettTOB, Haxo;r;:

m11xc51 Ha MeHbWIIX rnyfornax (6,111::.-Ke K nosepxHOCTn f1JT:,

HeT01rna), nOgBepraIOTC51 Mettee C!UlbHblM yuapttbl:-.I BO> 

nei1CTBH51I\I B3pbIBa H CTO;l)"-IalOT coo6pa3HO l\IeHblliYKl H > 
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ObITOY.tty10 3tteprmo mstte .. .'J.ocrnn1LIHYH) m1wb ,!:\JUI o6pa-

30samrn Il30Tonos c Mt'HbWll1\I nepl!O.L\Ol\I no.Tlypacna)J.a. 

B ¢a3y pacu111pettrn1 scenem1oiL noc.Tle s3pbrna Tena 

DpoTOCOJJ.Hl.la II pa36poca ero BeLUeCTBa B KOC!\tlllieCKoe 

npocTpattCTBO, BHt'WHee ~\aB.Tlt'J-llle OKaTWl CHIDK3Jl0Cb pe:3-

KO u s so36y)KL(eHHbL\. 5i.=:lpax-11J0Tonax tta•ia.TlCR npouecc 

cal\10npomsonhttoro pacmenneHw1, ttanpasneHHbiif Ha B03-

spaT ~u~pa Ha OCHOBHOtt :rnepreTIJlleCKllU ypOBt'Hb. 

TR)KeJibie pan11oaKTllBHb1e :rneMeHTbl. 06pa3osaBw11e

cH BO sttyTpettmix. 060.110l!Kax Ilp0Toco.1rnua, npe11MymecT

setttto CO.l{ep)KaJBJCb B BeLUeCTBe Kpyntteliw11x )Ke.11e3HbIX II 

)KeJie3oKaMettHbIX acwpoan:os, pa36pocattttbIX ttenaneKo OT 

COJrnua n cocTaB1rnw11x octtosy sttyTpettHHX (l\taJibIX) nna

tteT. B pe3)'JibTaTe nmpcpepemnia1u111 semecTsa octtoBttaH 

Macca TIDKeJiblX II30TOnOB ocen.a B ueHTpa.TlbHOtt Y.aCTll 

nJiaHeTbl H BOllI.lla B COCTaB ee R.'J.pa. 

He HCKJIIOLiaeTC5l. LITO HeKOTOpb1e H30TOnbI 6onee 

nerKHX 3JieMeHTOB '!aCTIILIHO l\IOrJlll o6pa3oBaTbC5l II I103)Ke 

s tte.npax 3eMJIH non pa;l!roreHHbIM so3neikTBIIeM pacmerr

neHirn .no.nrowrnymnx pam1oaKTI1BHbIX 3Jiel\ieHTOB. 

3.2.8. 3.11e.npoMarueTnJM 3e1'1.l111. 

HCTOLIHHKOl\I 3Hepnm. HeOOXO.!UIMOil ,[(JUI cpop1vmpo

Bamrn t.rnrHIITHOfO no.TUI, CJI}'~l~aT KBR31l)KIIL(KOe BHelllttee 

HJlpo n aCTettoc¢epa non Jll!Toc¢epoli. B 3THX spalll,aIO

lll,IIXC51 ccpeponnax pacrrnasnettttoe semecrno, con:ep)Kamee 

l\tarHeTIIKII, IIH.UYUllpyeT MarHl!THOe noJie non ..QeilCTBIIeM 

3JieKYpHLieCKIIX TOKOB, KOTOpbie rettep11pyfDTC5l nbe30- H 

rmp03Jie1rrp1ILieCK!L\ll! Kp!ICT3D.!l.3l\lll B yc;lOBWlX BbICOKIIX 
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Te!'.meparyp II Mett5UOW,llXC51 .MexaH11YeCKllX Hanp51:;i..:eH!ltt :; 

TBep,llblX 060110YKax 3eMJ111. 

3.2.9. ll,HK.llll'"IHOCTb pa3BllTHSI 3ee\UIH 

II reoxpottO.llOBISI 

Pa3BIITHe 3eMm1 3aKmoyaeTC51 B ttenpepbrnHori Bblp : -

6oTKe Tennosoii 3Hepnm n nepIIOJlHLJecKoir pa3pi;ci;Ke :':': 

l!30bITKa, B pe3y JlbTaTe KOTOpoil npOHCX0.151T fe0.1mf2.MHLi :

CKile npou.eCCbl, npIIBO.IUIW,IIe K 113\Iettemrn:vr BHyTpemk: ; 

cTpyh.1ypb1 nnatteTbI 11 ee BHewttero 06,11IKa. 

11,HKnwmocTh pa3BIITII51 3eM.:l!I 06ycnos.1er-rn oobe. -
TllBHbll\lll reOJ!Ofl!lieCKlll\11! II KOC\!ll'-1\:CK!I'Yrn npe,:rCTOCbL- -

Kai\m. 3anmKeHHOe npn cpopl\mpoBamm Te.1a rrnattcr:= 

spaw,em1e Bee Bpei!Vrn CTpeMIITC5! K yc1rnpeH1no rrpr spaw ::

ttm1 pa3HOp0,llHOe Belll,eCTBO COBeprneHcrnyeT CBOK' yrE

KOBKy, Teno 3eMJlll ynJlOTH51eTC5! I! COOTBeTCTBcHt-.. 

yi.\retthwaeTC5! B 06be1v1e. LJTO Be.:teT K ee ca:.ropacKpyTK:: 

Tipu :noM B ttenpax B03pacTalOT naB11eH11e n re\mep:nyp.: 
}'CllJUIBaeTC51 IIHTeHCIIBHOCTb Xlll\lli'-IeCKHX peaKrndi pa'> 

nnaBnemrn II .umpcpepettuuar.um Belll,ecrna. 

Pa3p5!,nKII 3Hepnrn npoHCXOJ:l5!T npH tta6ope ec rrpt

nenhttoro m6bITKa so Btteurnerv1 Hnpe 11 acTeHoccpepe 0:.
HaKo CKOJib Ohl mi ObIJia sem1Ka HaKonJieHHa51 BHyTpettH5'""' 

3Heprm1, ee He ,l'.lOCTaTOt.IHO .Il.1151 C3l'v10CT051Te'1bHOf0 BbICBC -

6mK,nemrn CKB03b Tonw,a i\IaHnm II mnoctjJepbL PewaK -

l.U)'lO poJib B 3TOM urpaeT BHewm1il, KOCMII'-IeCKiitt_ cpanc: 

- c1rna rpaBinau1JOHHOro npHT5!A\:eH1rn 3e'.um ;::i:pynn.m Tt

JJaMH Co.TIHe'-IHOtt c11cTeMb1. Tip11 napanax BHyTpeHmtx nm:

HeT Ha 3er>rnl0 B03nettCTByeT pe30HaHCHa51 nplL1HBHaH BOJ;-
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Ha. CnmKem1e MOlllHOH pacrnnrnmomeii BHewHeii CHJibI c 

pacnttpaIOlU.HM BHyTpeHHHM ttanpmKeI-rneM H ueHTP06e)l(

HOH CHJIOH co3.naeT B Tene 3eMm1 yc110B11e, .uaromee B03-

MmKHOCTb .[{JUI pa3pbrna HII30B TBep.[{bIX 06ono11eK MaHTHH 

H JIHToccpepbI H rrpopbrna B 3TH o60JI04Kl1 pacITJiaBJieHHOIO 

BeI..QeCTBa BHeurnero 51)lpa H aCTeHOCcpepbl ITO rny6ttHHbIM 

pa3pbIBaM (p.11c. 3). Ll,aJibHettWHH XO.Zl co6h1nrtt, rrpOHCXO

,Z::Vll..QHX c 3eMJieH, onucaH BbIWe. 

qaCTOTa TaIUIX rpaH):(II03HblX ITO MaCWTa6aM H MOLQ

HOCTH 5IBJieHHH 3aBllC!IT rnaBHbll'vl o6pa30M OT nepH0.[{H4HO

CTH napa.noB sttyTpeHHIIX ITJiaHeT - Bettepb1 u MepKyp1rn, 

Kor.na OHH OKa3bIBaIOTC5I B CTBOpe Me)K.ZlY Co11HueM II 3eM

JieH. I'paBHTaL(lIOHHbllf 3cpq)eKT Ha 3erv1JIIO OT napa,n;OB 

BHewmrx nnaHeT, BKJlIOLJa5I Mapc, s nprrnuuITe He nMeeT 
..... ..... ~ ..... 

cymecTBeHHOll pmrn BBH.ZlY !IX MaJIOH oome11 l\1aCCbl npH 

OLJeHb 6oJibillHX paccT05IHil5IX OT 3eMJIH. 3To O'leBH.ZlHO, 

ecntt cpaBHHTb, 11To rrp!I rrapa.Zlax scex sttewm1x mraHeT Ha 

3eMJIIO co cTopottbr CoJrnua )lel!crnyeT Macca 6oJiee 

1200*1027 
T Ha paCCT05IH!IH 149,5 MJlH KM, TOr)J,a KaK c 

BHeWHett CTOpOHbl TOJibKO 2, 7* 1024 
T ( I104TH B 450 TbIC. pa3 

MeHhwe) Ha paCCT05IHlnI 5909 MJlH KM (s 40 pa3 60J1bWe). 

CaMhrtt 6onhwo!1 UHKJJ, oxBaTbrsaIOLUIIli ITep1m.u Me

)KJlY BbI6pocal\lm nopu1m pacnnasner-rnoro TmKenoro seme

CTBa H3 BHeurnero 5I}1pa B MaHTHIO, copa3MepeH c .ZlJlHTeJib

HOCTbIO I'aJiaKTH4eCK010 10)].a. 3TO MO)KeT 6bJTb CB513aHO C 

TeM, LJTO BC51 Contte11tta5I cncTeMa B csoeM nsmKemrn. so

Kpyr ueHTpa csoell ranaKT11K11 - Mne11ttoro nynr - npoxo

lllIT OC06yIO 30HY, !}le rpaBllTaL(liOHHbie BOJlHbl B I'aJiaKTH

Ke 11 B Cosrne11Holi cncTeMe BXO.IJ.51T s pe3oHattc rv1e)I<Jly co-

6oi1. Tiapa,!l,bl BHyTpeHHIIX nJiaHeT no Jll!HI!li 3eMJ151-
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Bettepa-Mepeyp11if-Co;rnue, cnyYaIOW:Hec5I rrpH rrpoxo;K

.uettHH C01rne1rnott Cl1CTeMOtt 3TOH 30Hbl raJiaKT!IKH, rropo

~aIOT B TeJie 3eMJIH caMyIO MOW:HYIO rrpHmrnttyIO c11ny, 

cnoco6ttyl0 Bbl3BaTb rny6oKyIO pa3p5I.UKY H36bITO'-IHOll 

3ttepn,rn Btteurnero 5!.Upa II acTettoccpepbr (pnc, 3). 

B Ka'-leCTBe np11Me'-lamrn, tteo6xom1Mo rronl..jepKHYTb 

pa3JUil..jJ1e TaKHX rrapap:OB OT nplIH5ITb!X B ocpuuHaJibHOH ac

TPOHOMHl1, r.ue napa.ua.MH Ha3bIBaIOTC5I cJiy11au, Kor.n:a He

CKOJibKO DJiaHeT (rrptt Ha6JIIO.Uemrnx c 3eMmI) BH3yaJibHO 

OKa3bIBaIOTC5I no O)lHy CTopotty OT CoJIHL.(a B tte6onbWOl\1 

ceKTope tte6a. B npocTpattcTBe, oco6etttto npn B3rJT5I.Ue Ha 

3KJIHI1Tl1KY «CBepxy», 3TH Tena MOf)'T ttaXO,ZUITbC5I spa3-

6poc OTHOCIITeJibHO Apyr ,o:pyra, a TaK)Ke 3eMJIH 11 Co11ttua 

B ttarneM )Ke cJiyLfae HMeeTC5I B mmy oco6brtt napa.n: - Bbr

CTpairnam1e Mepeyp1rn 11 Bettepbr s rrpocTpattcTse CTporo B 

JIHHifIO Me)!{,[ly CoJittue1v1 11 3e1vrnei1. IJe3 3Toro tteB03MmKHO 

CJIO)l{eHHe CHJI npHT5I)Kemrn H B03HHKHOBeHHe pe30HaHca 

rpaBHTaUHOHHbIX BOJIH. 

TaKue raJiaKnfLfeCKHe UHKJibI no .umITeJibHOCTH cooT

BeTCTBYIOT reOJIOfHYeCK!IM 3paM cpattep030HCKOfO 30Ha. 

I1MeHHO IlOCJie)lHife COCTaBJI5IIOT 6a30BYIO reoxpOHOJIOrll

qecKylO C)J.HHHUY, OCHOBaHttyIO Ha 6onee-Mettee paBHO

MepttoiI npO)lOJDKlITeJibHOCTll lI rno6aJibHOCTH MaCWTa6oB 

rrpOII3BOP:HMOH reonon111ecKOW paOOTbl no If3MeHeHJUO 

sttyTpetttteil: CTPYKTJ'pbr 3eMmf, rronmKemrn ee Tena OTHO

cnTenhHO ocn spamemrn H Mopcpononm re011na. C 3Toi:'1 

no3nu1rn rraJJemoiicKa5I 3pa npe)'.(CTaBJI5IeTC5I KaK LI.Be carv10-

CT05ITeJibHbre 3pbl. 

CoBMeCTHbie )leiicTBirn yKa3aHHbIX rpattn1103HbIX 

KOCl\UIYeCKllX II reononrYeCKIIX ¢a1cropoB Ha 3eMJIIO rrpo-
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llCXO,[J,liJill BCer.ua, HO CTam1 oco6eHHO lleTKO np05IBJUl.TbC5I 

TOJibKO B cpattep03oe. B KaTapxee IllJIO ocpoprvrnem1e rena 

3elvurn: ynop5IAOY.ett11e pacnpe.n:enemrn aKKpeu110Httoro Ma

Tepnana, .uucpcpepemumu1rn Bemecrna, 06oco6Jiem1e 5I)J.pa, 

Mamm1, KOpbI. B 3asepI11em1e KaTapxe5I npomoillna nepBa5I 

rny6oKa5I pe11aKcau1rn BHyTpeHHeli. 3Heprnu 3eMm1 c nOP,b

e:MOM paCTIJiaBJieHHblX :Mace l\taHTIIttHbIX nopo.u K ,ll,HeBHOH 

TIOBepXHOCTll c nocnenyIOll{IIM BbI,UeJJem1eM H3 HllX CB0-

00,IJ;HOII BO.Ubl II HaKOTIJiem1el\1 nepBblX oca,nKOB B BO):{HbIX 

6acceiittax. 3Ta Bexa rrcTop1m 3eMmI 03HaMeHosana Hacry

nnemie apxe:licKoii 3pbI (mm HaY.aJia KpimT030ttCKoro 30-

tta). 

CneeyIOillJIH Ha6op m6hITOY.Horo Tenna nmrnc5I 

oY.eHb .n;onro: Bb1pa6aTbrnaeMoe Tenno OT BHeI11Hero 5IJJ,pa 

6e3 oco6o:li 3a.uep)KKII pacceirnanocb Y.epe3 MaHn1li.Hhie no

pO.UbI, o6tta,)l{eHHhie Ha 6onhl11IIX nnoma.n5Ix 3eMHOH no

sepxHOCTH. B OTCYTCTBHe B03MO)KHOCTH Ha6opa Kpun1Y.e

CKoro H30bITKa BH)'TpeHHett 3Hepnm 0.ll:HOtt JH!Illb pe30-

HaHCHOH npmmBHOII BOJIHbI OT <<BeJIIIKliX napa)J,OB» TIJiaHeT 

6hIJIO He.[(OCTaTOY.HO )lJ15I pa3pbrna MaHTHII H npopbIBa pac

TIJiaBJieHHOro semeCTsa BHeillHero 5I,upa BBepx. Do3TOMY B 

apxee n npoTep03oe noKa He o6ttapy)KeHbI 5IBHb1e cne)J.bI 

TIJiaHeTapHbIX reoKaTacrpocp, TIOCKOJibKY pery 1I5IpHblM KOC

MOUHKJJaM He OTBeY.aJIII reOl(l!KJibl H3-3a <<He.n:03peJIOCTH)) 

acTeHoccpep BO BHeillHeM 5I,npe II sepxHett MaHTHIL 

nuillb B npOTep03oe TIOJIHOCTblO OCTbIJia II OKOHY.a

TeJibHO ocpopMHJiaCb KOHCOJHl,l'UlpOBaHHa5I MaHTH5I. Tio)J. 

repMeTlIY.HOlI MaHT11ei1 bbICTpee HaKaTIJIIIBaJIOCb l!30bITO'I

HOe Tenno. K Kottuy npoTepmo5I sttyTpettH5I5I 3Heprn5I .noc

Tnraer MaKCHMyMa II npH 04epeAHOl'vl «BeJIIiKOM napa,n:e» 

130 



ITJiaHeT coBeprnaeTC.H BTopa51 rny6oKa51 penaKcauwi: tte,Jp. 

BhI3BaBrna51 cne,IJ,YIOW:YIO rno6aJihHYIO reonorw-1ecKy10 r.:a

TacTpocpy. Ilocne :noro B IICTopm1 p33BIITmI 3eMJUI ttacr11-

HaeTC5I HOBbIH 30H - cpattep030H, B Te4em1e KOToporo KOC

MO- II reOUIIIUlbI CTam1 ,ueHCTBOBaTb conp5DKeHHO H pery

JI5IpHO c UHTepBaJIOM npHMepHO B O,UIIH rananu4eCKlllI 

ro,Q. 

TaKa51 UHKJIWIHOCTb xapa1creptta Jurn reonon14ecr.:11x 

3p, COCT05IW:lfX H3 rpex reo11orw-1eCKlIX nepHO,UOB: paHHero 

naneo3051 (KeM6pnii, op.nOBHK, cirnyp ), n032mero naJieo3051 

(,QeBOH, Kap6oH, nepMb), Me3o3o.H (TpHac, 10pa, Men). B 

paMKax KIDK,,UOro H3 3TJIX UHKJIOB npOHCXOllHJllI MaCWTa6-

Hbie TeKTOHH'-IeCKHe nepecTpOttKH, crpynm1poBaHHhie B 

KpyrrHbie cp33bl CKJia,Q4aTOCTJI KaK, COOTBeTCTBeHHO, Ka.1e

)lOHCKa5!, rep~1rncKM, KHMMepuilcKa51. AnhnHHCKa51 cpa3a 

CKJia,ulfaTOCTH OTHOCHTC5! K He3aBeprneHHOtt K3HH030HCKOli 

3pe, KOTOpa51 6y,ueT ):{JIHTbC51 ew;e nop.HUKa 100 MJIH JieT. 

B rrpuH51ThIX reoxpottonon1qecKHX lllKanax reo11oru-

4ecn1e nep1IO):{bl HMe}{)T Heo.mrnaKOBYIO npO.llOJ1JICI1TeJib

HOCTb. 3To MO)l{HO o6b5!CHliTb pa3HOBpervreHHOCTblO MeHee 

ClUibHbIX B3aHMO):{eHCTBlitt napaAOB nnaHeT, cnyqaI01UllXC5l 

B IIOJIO)Kemrnx ConHe4HOtt CHCTeMbI BHe npe,n:eJIOB «pe3o

HaHCHOf0)) ceKTOpa rananHKII, c B030Y)!QJ,eHHOH acTeHO

ccpepoii no):{ p33HhIMH yqacTKarvm JUffoccpepbr. 

Ilpo11cxo,u51w;ne B Teqem1e reononrqecKoro nepiwna 

TeKTomf'-IeCKHe npoueccbI, 3aBeplllaIOw;He reononr11ec1rne 

3TIOXH, BeKa, TaK)l{e CB513aHbI c 04epe,n:Hb!MlI napa,uaTll!l 

BHyrpeHHHX nnaHeT, npoBOUHPYIOlllHMl! CTpyttHbIH Tenno

MaccorrepeHOC H3 rop514HX acTeH030H, acTeHOJIHH3 B Bepx

mre qacn1 p33pe3a KOHCOJUI,UHpOBaHHOtt KOpbI. 
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3.2.10. PAHIDUI IICTOPlffi 3EMJIM 

PaHHIDI HCTopmi 3e:Mmi oxBaTbrnacr noreonorw-i:e

CKHil 3Tan o6pa.30BaHIIB Te;1a 3eMJIII, ee CTaHOBJiemrn: KaK 

rnrnHeTbI c 06oco6nem1eM reoc¢ep, BKJUOlJa51 rn.upoc¢epy 

n aTMoc¢epy. Haqano:M Haqan .UJI51 3eMJIH, KaK 11 .UAA Bcex 

Ten ConHel.fHOH cHcTeMhr, 51BIDieTC51 MOMeHT oqepe,nttoro 

B3phrna n B03po:>K,Aemrn (He «pmKnemrn») 3Be3.UbI no.n Ha-

3BamieM «Conm:ie». Pa3HOBem IKIIe o6noMKH TBep;:i:oH: 

BHenrneH: o6onoqKa npOT03Be3.n;ttoro nnaHeTOHAa B Bn,r:i;e 

pa.3JIWIHbIX ropHbIX nopo,n, MHHepaJIOB, XIIMIIl.feCKIIX 3Jie-
~ ,.. 

l\•leHTOB n HX H30TOI10B, B OCHOBHOH Macce pa.3opocaHHbIX B 

nnocKocTn 3KmmTHKII, cocTaBium CTPOIITeJihHhIH MaTepH

an t{J151 rrnaHeT, BKJIJOI.Ia51 3eMJIIO. KaK nponcxoJ::urna aKKpe

UH51 3TIIX o6noMKOB B mrntteTbI 11 1rx cnyTHlIKH, 6hrno on11-

caHo BbIIlle. 

QqeHh TPYAHYIO npo6ne1\fy cocTaBJ151eT ycrnHOBJiem1e 

BpeMem1, KOr)l.a c¢op1'1rnpoBanocb Teno 3eMmI. 1'I3BeCTHO, 

lfTO pa,r:i;noMeTpnqecKHll MeTOL{ H3Mepemrn a6COJ1lOTHOro 

B03pacTa nopo.u He o6Jrn;:raeT oco6oli ToqHoCThIO. K TOMY 

)Ke K o6beKTIIBHblM np11q1rnaM He,nocTaTKOB MeTO.[{a (Tpy.n

HOCTII BbI]leJiemrn CTaOII.TlbHbIX H30TODOB TOJlbKO pam10-

reHHOro npOHCXO)I-(l],eHirn, yqeTa B03MQ)KHOCT!I npHBHOCa 

mm yHoca qacn1 npo.uyKToB pacnaiw 11 T. n.) tl06aBJI51eTC51 

eme O,I{Ha Heonpe;::i:e;TieHHOCTh, pattee He npe.unonaraBilla51-

c51. 0Ha UCXO,I{IIT 113 Toro, 4TO np11 B3pbIBe IIpoTOCOJIHeLJ

HOro nJiaHeTOI!..Ua B aTOMax ero Bel.l.(eCTBa B 3aBHC!IMOCT!I OT 

rny6l!Hbl HaXOJK):leHlrn MOfJTl! B03HJIKH)'Tb pa3Jll!4Hbie 1130-

TODbl c pa.3HbIM BpeMette;-.1 noJiypacnana. 3To eme 6onhllle 

ycJIO)KH51eT 3anaLiy MeTo;::ia, TaK KaK OKa.3bIBaeTC51, I.J.TO KOp-
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pe1rnpoBaTb pa3HOpO)lHhie pa,i:u10MeTJ)H'-IeCKHe ITOKa3aHW! 

B03pacTa rropo.ri: B rrp1rnu.urre HeB03Iv!O)!{HO . 

.[(pyraJI cephe3HaJI rrpo6neMa KacaeTc51 Toro, KaK 

npttMeHIITh 3TH .nattHhre, nycTh .ri:a)!{e rrponrnopeYHBhie, ::urn 
onpe)leJieHH51 B03pacrn caMoii 3eMm1. TioH5ITHO, YTO q)op

MttpoBaHtte TeJia ITJiaHeTbI MOfJIO rrpOHCXO)lHTh TOJibKO rro

cne o6pa3osamrn ero semecrna. I11v1e10mHttC5I wHpoK11!i 

,[lnana30H 3HaLJettui1 ttau6onee .upeBHero a6coJIIOTHoro B03-

pacTa o6pa3U.OB npe,nnOJrarneMhrx <mepBWrnhrx» nopo,zi: JL111 

MeTeOpHTOB OT 3 .ri:o 10 H 6onee l'.rnp)l JieT He I103BOJrneT 

c,nenaTb o6octtoBaHHoe 3aKJIIOLJem1e o BpeMem1 cpoprvrnpo

BaHIDI Tena 3eMJUI. B 3TOI1 cnryau.H_ll 6hIJIO 6hr JIOrwrno 

opnemupoBaTbC51 ITO cal\'10MY MeHbWeMy H3 ITOKa3aHIIH no 

LJ;OJirO)KJ.IB)'IUHM T5I)KeJihIM !BOTOnaM H rrpHH5ITb 3TO 3a 

Bepxm1i1: rrpe)leJI B03pacrn 3eMmL Ho TOr)la npu.!:(eTC51 rre

pecMOTpeTb cnmKIIBIIIeec51 rrpe)lcTaBnem1e o ee B03pacTe s 

CTOpoey yMeHhIIIemui:. 

B TO )Ke speM5I cymeCTByeT TaK)!{e l\rnem1e, '-ITO cpaK

TIILJecKnli B03pacT 3eMmI MmKeT ObITb 6onbrne rrputt51TbJ>: 

ce:Hyac 4,5-4,6 Mnpµ, neT. Otto octtosatto Ha .!:(orrymett1111 

B03MQ)KHOCTH «OMOJIQ)Kemrn» !I30TOTIHOro B03pacTa nopo.J. 

rrepe)!{HBWIIX rny60K!IH MeTaMopcpH3M HJIH rrepernrnBKY B 

OLJare MarMhI. 0JJ.HaKO BbI3bIBaeT COMHeHlie COCT05ITeJI b

HOCTh TaKOH I103IIU,HH. B He.upax 3eMJIII., He rOBOp51 )')Ke 0 

Kope, Ha Bcex 3Tarrax ee HCTopm1 He Mornu cymecTBOBaTb 

HJIH B03HHKaTb TaKne 3KCTpervtaJibHbie TepMO}J,HHaMHYeCKJ.!e 

)'CJIOBirn, KOTOj)ble HeOOXOJUIMhl .UJI51 o6pa30BaHirn T5I1KeJibL\ 

,uonrmrnIByIUHX H30TOTIOB. TI03TOMY HeT OCHOBamrH: npeg

rronaraTb B03MO)KHOCTb TI05IBJieHIIB HOBblX HJilI OMOJJO/l\e

mrn paHee cymecTBOBaBrnHx H30TOITOB B rrpeµ,enax 3eMrnr. 

1
...,..., 
.) .) 



KpoMe Toro, KaK mBeCTHO m qrn3HKH, pa.u110aifnIB

Hhrtt pacna.u, cornaCHO em OCHOBHOH 3aKOHOMepHOCTH, ue 

JaBHCHT OT BHemunx yc.TIOBHH (.i:.asJieum1, TeMnepaTy

pbI, XUMHqeCKHX B03AeHCTBHH). 3TO 03Ha1-rneT, 'lfTO HHKa

KOe 3eMHOe npnpo,uHoe 5!BJ1eHIIe He MQ)KeT ITOBJ1H5!Tb Ha 

Te'lfemre HJ.\Ymnx 5!rt:epHbIX peaKLUIH - ycKopmb, 3aMe.Q

J1HTh, OCTaHOBHTb IIJ1H o6paTHTb BCIT5!Tb HarrpasneHHOCTb 

pacmerrnemrn (.nononmnenhHO sm6y,1J:HTh aTOM, aepttys 

em Ha 6onee BbICOKIITI ypoBeHb HeCTa6HJibHOCTH, T. e. 

«OMOJIO.UHTh» ). HrHop11posamre 3Tom rrocry naTa conp5!

)Ketto c HenpH3HaH!Iel\I fIOCT05!HCTBa CKOpOCTH caMOnpOl13-

BOJibHOrO pacrra,lla HeCTafoIJibHbIX .51,nep, 'lfTO mnuaeT OCHO

Bbl rrpnMettemrn pa;:urnaKnrnttoro MeTo.n:a .UM H3MepeHH5! 

a6comoTttoro spe1v1emr a pa3pywaeT xpottononrqecKyIO 

KOHCTPYKL~HIO cospel\1eHHOil reononrn. 

IIpn TOJIKOBamm pattHett IICTopmr 3eMJIH 6oJibI.IIHM 

Kal'vrneM npeTKHOBemrn OCTaIOTC5! rrpo6JieMbl, CB5!3aHHbie c 

00b5!CHemreM cymecTBOBaHI!.51 ,n:peBHHX HHTeHCHBHO rpa

HHTI:l3HpOBaHHbIX rropOJJ: rpattyJII:ITOBOH cpawm MeTaMop

cpmMa, Ha KOTOpbIX Henocpe;::i:CTBeHHO 3aJieraIOT 6oJiee MO

JIOLJ:ble CJiaOO MeTal\10pcpll30BaHHbie OTJIO)KeHirn apxe5! [69]. 

Ha caMoM ,ueJie 3Tll Borrpocbr rrpe.ncTasmrIOTC5! He 

CTOJib .npaMaTIP-IHb!Mlf, KaK Ka/KYTC5l. ECTb OCHOBaHH.51 

rrpe.nrroJIO)KHTb, 'lfTO BbICOKOCTJIOTHbie nopOJJ:bI rpatty JIHTO

BOtt cpaumr ,n:pesm1x KOHT1rnettTOB 5!BJI5!IOTC5! 06110MKaMn 

rpaHHTII3HpOBaHHbIX pa3HOCTelI MeTeopOI:!)lOB B Hmax pa3-

pe3a nepBH1JHOtt KOpbl l\rnHTllUHblX TVtaCC!IBOB, KOTOpble 

nm,r:i:ttee 6hrnH ctteceHbI 11 rrepeoTnmKeHbI Ha naJieonosepx

Hocn1 rrpOTOKOHTI!HeHTa - acTepO!I)lHOM nJiaHeTe3HMamr 

cumrKaTHoro cocrnsa rro3,nttero 3Tarra aKKpeumi (pnc. 4). 
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lfcXO,[{HhlH MaTep1mJI 3THX MeTeopOH.[(OB, BepmnHO. 

cocTaBmrn ttmKIDOI:O 1-rncTh Kopb1 DpoTocoJlHelfttoro nmrne

Towi:a c TepMO)UiHaMIIlfeCKIIMlI ycJIOBH5IMlI rpaHyJIHTOBOil 

cpau,m1 MeTaMopcpmMa. DpH B3pbrne Dpornconmi:a B ;:ratt

ttoif TOJIJJJ;e MOnrn: o6pa30BaThC5I H30T00hl c nepIIO,D,OM no

nypacrm.ua, .uaI:OJJJ;l1M octt0Bam1e npe,Unonm1mTh so3paCT 

caMhIX .n:peBHUX H3 H3BeCTHhfX 3eMHhIX rropo,i:i: -3H.Uep6InoB 

H TOHaJIHTOB («cepbie rnettChI») rpaHiffOH.UHOfO COCTaBa -

paBHhIM 3,8-3,2 MJIPA JieT. TonJJJ;a rpy6hrx o6noMKOB no

CJie.UHHX cpa3y )Ke 6hIJia rrepeKpbrra CJI05IMH nepsbrx Mop

CKHX oca;:i:KOB m Tex )Ke nopo;::i:, TOJihKO xopowo pa3;::i:po6-

nettttbIX, H3MeJib<IeHHbIX Ii 6e3 CJie,QOB MeTaMopcpH3Ma. 

TaKHM o6pa3oM, B cseTe ttacT05IJJJ;eii Kottuem.vm rpa

Hl1TH3auirn B paHHett HCTOplrn 3eMJIH paccMaTp1rnaeTC5I KaK 

00513aTeJihHOe 3BeHO B u:enu 3aKOHOMepHb!X H o6beKTIIBHO 

o6ycnosneHtthIX reon1rnaMHYecn1x npou:eccos, BbI3BaHHbIX 

rrepBoif rny6oKoif penaKcau:ueif BHyTpetttteii 3Hepnrn n.na

HeThI B KORI.le KaTapxe5I. B apxettCKlIM 3Tan CBOett HCTOprnl 

3eMJ151 Bcrymma c ocpopMHBrne11:c5I sHyTµeHtteH: CTPYKTY

pon, 6naronap51 06oco6nem1I:O 5Inpa, MaHnm u KOpbI, u 

reoMopcponorneii, o6paTHOH COBpeMeHHOll - c MaHTlIHHbl

MH BbICT:yIIar.m Ha MeCTe HbIHeUIHHX OKeaHOB 11 HH3Irnal\lll 

Ha MeCTe MarepnKOB KaK Ha pIIC. 2. B, r H pHC. 4. 

3.3. OKEAHbl 

Ha 3e~rne CB06o;:i:Ha5I BO,[{a I105IBJ.1JlaCb K Ha<IaJiy Hml B 

CaMOM Halfane apxe5I, KOr)W OCTbIBaI:OJJJ;He pacnnaBbl TIO]JO,Q 

MaHTIIHHbIX MaCCHBOB, BbIBe,neHHbie K ITOBepxHOCTH, CTaJIII 

B MaCCOBOM nop5I,nKe BbJAeJI5ITb BO)J,y H3 COCTaBa MHHepa-
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JIOB nma CJIOHCTbIX CllJil!KaTOB, co.nep)Kamnx MOJieKyJihl 

BO.Llhl ll f'llAPOKCHJibHbie rpynnhI KaK, HanpnMep, cepneH

TIIH. (B03MO:IKHO, n03TOMY B ,[\OC1)1CTHOtt II3y4eHIIIO 4aCTH 

KOphI OL{HHM H3 caMhIX pacnpocTpatteHHhLX nopo.noo6pa-

3y10mnx l\HIHepanos 5IBJUieTC5l OJlIIBHH - o6e3BQ)KeHHhltt 

cepneHTHH.) 3TOT Bh!BO,D, cornacyeTC5l c B03pacTOM BO,D,hl 

Muposoro OKeaHa, npe.nnorraraeMhnvi B npe.nerrax 4 Mnp.n 

rreT [9]. 
Bo.n:a 3an1rnana HH3HHhI, KaKOBhIMH s Te BpeMeHa 5IB

rr51m1ch yYaCTKH 3arreramrn acTepoH,I:lHhIX nnaHeTe311Manei1. 

Co speMeHeM BO.[(Hhie 6acceilHhI see 6onhwe pacwHp5UIHCh 

no nrroma.n:n n yrny6rr5IJIHCh no Mepe ysem1Yemrn o6beMa 

npOii3BO.[(HMOIT (BbI,nemrel\IOll) MaHTHHHhIMH MaCCIIBaMM 

BO.[(hI. 

I1ocrre OCThrnamrn H 3aTsepn:emrn pacrr.nasneHHoro 

MaTepnana Haqanoch )lIICKpeTHoe 113ocTanrqecKoe npoce

n:am1e T5l:IKeJibIX MaHTIIIIHhIX l\taCCIIBOB no.n co6cTBeHHbIM 

secoM. ITocneuosaTe.ribHOe norpy>Kem1e pa3JIJiqHbIX yqacT

KOB MaHTHHHbIX MaCC!IBOB CTO)l yposeHb BO)lbl BbI3bIBaJIO 

nocTeneHHblll OTTOK BO.[(HOii MaCCbI c nosepXHOCTII .npeB

HHX rnraTcpOpM B pacwIIp5II01UIIeC5l II yrny6n5II01UlleC5I Bna

AHHbl 6y.nym1IX OKeaHOB. B pe3yJibTaTe Jl.JlIITeJibHOro, B Te

qem1e nop5I.nKa 4 l\nrnmiap,UOB JieT, npepbIBUCTO

HenpepbrnHoro orrycKaHirn orpoMHbie no pa3MepaM MaH

THttHbie MaCCHBbl npespaTII.fll!Cb B OKeaHII4eCKI!e 6acceii

Hbl, a OTHOCHTeJlhHO l\IeHbWIIe no n.rioma.nn II BbICOTe Mac

CHBbI - B rny60KIIe 6acceiiHbl MOpCKOro oca,nKOHaKOITJie

mrn Ha OKpa1rnax )J,pesm1x nnanpoprvr. 

06ma5I TeH,Uettu1rn nepepacnpen:enemrn BO)J,bI Ha 3eM

Holi rrosepxHOCTII spe111etta11rn ocrrmKmrnacb rrpoueccal\m 
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o6pa3oBarnrn rop. Kor,na ropoo6pa30Bam1e npm1cxo.uuJJo s 

norpaHHYHblX 30Hax Me/KAY MaHTHttHhIMH 6JJOKaMH 11 

.upeBHI1Ml1 TIJJaTcpOpMaMH, Ha TIOBepXHOCTH nocne)J,Hll.\ 

HMem1 MeCTo Tpattcrpecc1111 (yBeJ1HYem1e o6beMa BO.Ubl) 

TipH Ka/K.IlOM cKalIKoo6p83HOM onycKamrn 6JJOKOB 0Keam1-

4ecKoi1 KOpbl ypoBeHb BO.Ubl Ha L1peBHHX nnaTcpOpMa.\ 

yMeHhrnanc5I (perpecc1rn). 

OporeHIIYeCKHe npou.ecch1, npo11cxOMI.l\IIe B norpa

HWIHhlX 30ttax Me)KAY cMe)KHhIMH 6noKaMH npoToKOHT11-

HeHTOB, Bbl3h!BaJJH Ha HHX 3Till30.IlHYeCKHe perpecc1m c 00-

Ha)KeHlieM llX OT)J,eJibHhlX yYaCTKOB 113-IlOA BO)J,bl. 

Tipou.eccb1 ropoo6p830Bamrn B o6nacrnx c KOHTHHeH

TaJJbHOfi KOpofi l1 onycI<aHirn OKeaHWieCKIIX (MaHTI1ttHbl.\) 

6noKOB o6beKTirnHo B3a11Moo6ycn0Bnettb1. B pe3y JibTaTe 

oporette3a CHHMaeTC5I YaCTb TaHreHI.{liaJ1hHOf'O Hanp5I)KeHll5l 

B JIHTOCcpepe, '-ITO C03)J,aeT B03Mo:tKHOCTb npoce,u:amrn T5I/Ke

noro MaHTHi1Horo Macc1rna Ha onpe.IJ.eJieHHY]{) rny6Irny 11 

BOCCTaHOBJieHH5I o6mero l!30CTaTH'-leCKOro paBHOBec1rn. 

IIIM.poKoe pa3BHTHe Ha KOHnrneHTax KpacttouseTHbI.\ 

TOJJIJ.J; tta py6e)Kax c1rnypa - )J,eBoHa H nepMII - Tpaaca cny

)KHT HarIDILl,HblM I10Ka3aTe.fleM B3amvIHOll CB5I3lI yKa3aHHbl.\ 

TeKTOHH11ecKHX npou.eccoB. OcyrneHue 6oJ1hlllHX npo

CTpaHCTB nosepxHOCTH KOHTirneHTaJlhHbix 6noKOB 6hl.T10 

o6ycJIOBJieHO KaK HX OTHOCHTeJJhHbii\-1 00,[(beMOM B CB5I3ll c 

06pa30Bam1eM mp B KaJJe):(OHCKHe H repUIIHCKlle cpa3bl 

CKJJa)J,tJ:aTOCTli, TaK lI COOTBeTCTBY]{)ll\IIM onycKaHIIel\I l\taH

HIHHbIX MaccHBOB, npespaT1rnw11xc51 B yr.11y6.TJ5Il{)ll.lllecll 

6accei1:Hb1, KY .ua cTeKana BO)J,a c KOHTIIHeHTOB. 

TipaKTHYeCKH nOJlHOe norpy)Kemie MaHTllOHbfX Bbl

crynos no.u ypoBeHb BO.II.bl npOI130WJIO B •1eTBepTIPIHO'l 
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nepuo.i:.e Bcne.r:1 3a aJibIIHHCKOH cpa3ott TeKToreHe3a. Onyc

KaH11e 11x rrpo11cxo.r:111n6 cKalfKoo6pa3HO. Tipe.r:1rrocne.nHee 113 

cepHI1 onycKaHHH MOrJIO rrpOH30HTI1 .nec.SITKH TbIC.Silf JleT 

Ha3a.n 11 ocTaTbC.SI B rraM.SITH lfeJioBelfeCTBa KaK BeJiuKun 

IIOTOII, Kor.na IIOlfTl1 BC.SI TeppHTOpH.SI 6bIBUiett CYUII1 - MaH

THllHbIX BbIC'I)lIIOB - IIOKpbIJiaCb BO,I{OM, a KOHTI1HeHTbl 

IIOJIHOCTbIO o6Ha)KI1JIHCb H rrp1106peJIH HbIHelIIHHe OlfepTa

HI1.SI. CaMoe rrocne.nHee orrycKam1e, BH,I{HMO, rrpoH30UIJIO 9-

10 TbIC.Silf JleT Ha3a,I{, B pe3y JlbTaTe lfero CKpbIJIHCb ITO.I{ BO

,n:oli Te He60JibUIHe ylfaCTKH MaHTHHHbIX BbIC'I)lIIOB, Ha KO

TOpbIX cyw:ecTBOBaJIH OCTaTKH JIIO,I{CKOro Hacenemrn l.(l1BH

JIH3au;HM ATJiaHTH.I{a, JleMypu.SI, 11mep6ope.SI, Dau;ucpu.na u 

.npyrux 60JibllIHX H MaJ!bIX. 

lI3JIO)KeHHOe IIO,UTBep)KJ:(aeT c HOBOM Il03Hl.(HH o6oc

HOBaHHOCTb rrpe,n:rrOJIO)KeHlIH, KOTOpbie B rrepBbie ,[(eC.SITH

JleTlI51 rrpollIJIOro BeKa BhICKa3am1 3. 3IOcc, 3. Or, a II03)Ke 

M. M. TeT5IeB u A. LI;. ApxaHreJibCKHH, lfTO « ... oKeaHhI -

3TO rrorpy3HBIIrneC.SI J\.rnTep1IKm> [69]. 

3.3.1. CocTaB H o6beM so.i:.hl lVIuposoro oKeaua 

KaK YKa3bIBaJIOCb BbIUie, HCTOlfHHKOM CB060,[(HOH BO

L{bl Ha 3e~rne 5.IBJI5.IIOTC.SI pacrrJiaBbl IIO,[\H.SITbIX c 60JiblIIHX 

rnyforn ropHbIX rropo,u, HMeIOW:I1X B COCTaBe MOJieKJ Jlbl BO

JJ;bl 11 r11.n;poKCI1JihHbie rpyrrrrbI. Dpn KpHCTaJIJIH3au;m1 B yc

JIOBII.SIX HH3KHX ,naBJieHIIH If Tel'vmeparyp Ha MaJibIX rny6n

Hax H ,llHeBHOH IIOBepXHOCTH pacrrnaBbl He MOrJHf 6011ee 

yJ:lep)KirnaTb BOAHbie pai:i;HKaJibI 11 npyn1e neryqne sew:ecT

Ba B KpHCTaJIJllilfeCKOH peUieTKe H Tep.SIJ1H (BbI,lleJI.SIJIII) HX B 

ra3onapo)KH,llKOM BH,ne. MaHT11i:'rnb1e 1vmcc1rnb1 npo,r:i:OJI)Kam1 
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BbI,UeJI51Tb BOAY B Te'-Iemrn apxe51 11 npoTepo3051, nocTeneB HO 

ysemILJI1Ba51 o6beM CB060AHOH BO)J,bl. 

K Ha'-IaJiy cpattepo3051, B CB513H c OCTbIBaHHeM H 3a

sepwem1eM KpHCTaJIJIH3au,m1 pacnnasos, a TaKJKe norpy

)KeHHeM Ha HeKOTOpylO rnyforny, MaCCllBbI He MOIJIH 6onee 

rettepMpoBaTh BOAY B MaccosoM nop51)].Ke. B AaJihHeiiwe;..i 

nocTaBKa BO)],bl Ha nosepXHOCTb CTaJia )],HCKpeTHOH H ocy

mecTBJ151JiaCb B OCHOBHOM npH 3cpcpy3HBHbIX MarMonp051B

JieHH51X B npou,ecce oporette3a H cKaLJKoo6pa3HbIX onycKa

HHM OKeaHHLJeCKHX 6JIOKOB KOpbI (synKaHbl, BbIXO)],bl rny

fornHbIX BOA Ha ):{He BOAHbIX 6acceHHOB). I1HTeHCHBHOCTb 

BblHOCa BO.[(bl Ha noBepXHOCTb ycmrnsanacb B peBOJilOUll

OHHbie CTa;::urn pa3BHTH51 3eMJIH, T.e. B cpa3bI TeKTOHH'-IeCKOil 

aKT1rnH3aum1 nnatteTbI. CneAy10mne 3a oporeHe30M cKa'I

Koo6pa3ttbre onycKaHH51 OKeattHLJeCKHX 6JIOKOB KOpbI (MaH

THMHhlX Bhrcrynos) TaK)I<e conpoBmKAMHCb H3mrnHH51MI r 

)Jlli,[(KHX JiaB OCHOBHOIO II ynbTpaOCHOBHOIO COCTaBOB Ha 

nosepXHOCTb, l13 KOTOpbIX BbI)J,eJI51J1HCb HOBbie nopu,m1 BO

.Ubl B 6onhurnx o6beMax. B cnoKOHHhre, 3BOJ1lOUHOHHhie. 

CTa,[(HH BbIXO,IJ,bl rnyfornttblX BO)], npOHCX0)],5lT 30l130)],lflfe

CKH l1 c MeHbllieH HHTeHCiiBHOCTbIO (reibepbl, «'-IepHbie Ky

pI1J1bIUHKII» Ha .[(He OKeaHOB). 

Cso6ori:Ha51 so.n.a, Bhr;:r:eJrnervra51 m nopo;:r: MaHTHHHbr:\ 

MaCCMBOB, 51BJI51eTC51 XHMHLJeCKH '-IHCToli. B Te'-Iemre 4 MILl

mrnp.n:os JieT, HaXOA51Cb B OOCT051HHOM TeCHOM KOHTa11.1e I I 

B3aHMO)],eHCTBHH c ropHb!MH nopo,uaMH 3eMHOH KOpbl II tlR 

,nttesHoll: nosepxHOCTH, otta 6ecnpecTaHHO nepeMbrnana. 

pa3pylliana, pa3MeJih'-IaJ:ra ux TaK, 'ITO so6paJ1a B ce651 see 

paCTBOpHMbie MirnepaJibl, HaCKOJibKO TepMO,Il.HHaMH'-IeCKIIe 

ycnOBHJI cpe.IJ:bl 003BOJ151JIH co.nep)!<aTb HX B paCTBOpeHHOM 
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COCT05IHHH. Ee XHl\.fll'-IeCKllll COCTaB, TaK mrn 1rna qe orpa

)KaIO wHtt o6wee KOJiirqecTBeHHOe COOTHOIIIem1e paCTBOpH

MblX 3JieMeHTOB BeweCTBa rnrnHeTbl, ycTaHOBHJIC51 O'-IeHb 

,[{aBHO, y)Ke K ttaqa,riy cpattepmo51, n c Tex nop He MeH5IeTC51 

u H~ 6y.n:er 3HaqJITeJibHO MeH51TbC51 3a nocrre,[{yIOwee speM51 

cywecTBOBamrn rurntteTbI. IIepHO,[{IP-lecK1re H3Mettemrn 

MacrnTa6os 011e,n:eHem11I Ha nomocax, B np1momi:pHbIX o6-

naCT5IX lI BbICOKlIX ropax cyweCTBeHHO He BJilI5IIOT Ha 06-

lliHH o6beM If COCTaB BO,JJ,bl MupoBoro OKeaHa. 

3.3.2. OK:eamP1ec1rne xpe6ThI 

OKeaHH'-IeCKne xpe6TbI pa3BHTbI no mrnettHbIM 30HaM 

B3.[{YTIIM npu npe,n:apxeiICKOM TIO,IJ,beMe MaHTIIllHbIX Maccu

BOB. IIpocrpaHCTBeHHoe nono)Kem1e 30H s3.nyn1ii onpe.n:e

JI5IJIOCb xapaKTepoM TIOllil TaHreHI..J;UaJibHbIX Hanp>DKeHIIM, 

C03,[{aHHOro B rrepBHqHoil KOpe cyweCTBOBaBIIIIIM B TO Bpe

M5I poTaI.J;HOHHbIM pe)KIIMOM. B npe.n:enax 30H B3,IJ,ynu1 pac

nnas OCTbIBaJI, Tep5!JI BO,IJ,y, neTy'-IIIe KOMTIOHeHTbl H KpH

CTaJIJIH30BbIBaJIC5! 6bICTpee, LieM B OCHOBHOM TeJie MaCCII

BOB. Y ca.n;Ka o6beMa H ynnoTHemre 06ycnom1mr rpasnTa

I.J;UOHHYIO npoca.nKy 3arnepti:esumx MaHTIIHHbIX rropo.n 

B.llOJib ocesoM: qacTrr 30HbI B BIIti:e rpa6ettos nrratteTapHoro 

MaCIIITa6a, TIOKpb!TbIX CllCTeMOll npO,[{OJibHbIX II norrepeq

HbIX rpewrrn. B o6pa3oBaBwel!c5! KaHbOHoo6pa3Holl JJ.OJin

He oca;:i:o'-IHM Tonwa 6hrna HapaweHa 3a cLJ:eT o6noMO'-IHOro 

MaTepHaJ1a, CHeCeHHOro c noBepXHOCTil CMe)KHbIX nO,[{H5!

TbIX 6rroKOB. IIpu nocrre.D,yIOWHX pa3orpesax MaHTMHHbIX 

MaCCHBOB B pHcpTax OKeam1'-IeCKliX xpe6TOB nep11o;:i:11qecKH 
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li3JIHBaJUICb 6a3anbTOH,'J,Hble pacnnaBbI BI1JI0Tb ,110 KattH0305l 

BKJUO'llffeJibHO (MlIOUeH, rnrnoueH). 

PacnonmKem1e OKeamr4eCKHX xpe6TOB OTHOCHTe}JbHO 

KpaeB OKeaHII'leCKUX sna.rom B pa3HbIX OKeattax pa3HOe. B 

AnrnHTn'leCKOM oKeatte xpe6eT npoxown no1nn no oc11 11 

Ha3bIBaeTc~ Cpe,DJIHHO-ATnaHTII4eCKIIM. B T11xoM OH cMe

UJ,eH K ero BOCT04HOMY no6epe)J(bl0. A B l1HAIIHCK01'.1 OKea

He BbU(en~eTC5I HeCKOJibKO xpe6TOB, pacnOJIO)KeHHbIX B 

pa3HbIX ero yqaCTKax lI cnaraIOWJIX CJIO)KHYIO CHCTel\!y 

TaKoe pa3ttoo6pa3ne B pa3Mew:emm oKeatta4eCKHx xpeiS

TOB, sepo51THO, o6ycnosnetto nepswmoil HeOJlHOpOJJ.HO

CThIO pacnpeAeJiemrn Kpynttbrx acTepOJiJlHbIX cppanv1eHTOB 

)KeJie30Kal\IeHHOro H KaMeHHOro COCTaBOB. a TaK)Ke TIOJJe Ii 

iMeJlKIIX o6JJOMKOB aKKpeUHOHHOro l\taTepIIana Ha i10Bepx

HOCTH 3eMJIH. 

3.3.3. Hn1ettemrn ypoBHH .M11p0Boro oKeaua 

JV1uposorr oKeaH KaK TaKOBoiI Ha4an cpop1vrnposaThC5! 

c pattttero apxe51. B KpimTo3oe sona noKpbII3ana npocTpaH

CTBa cospeMeHHbIX KOHTHHeHTOB, a aKBaTop1m HbIHelllHW: 

OKeaHOB B Te speMetta npe.n:crnsn5Inu co6oH: cywy B sn;::re 

BbICOKOTIO,IlIDl.TbIX MaHTIIliHbIX i'.laCCIIBOB, KOTOpbre BbI,[(e

Jl5IJIH Bony II CJIY)KIIJlli IICT04HlfKOM CHOCa 06n01vlOLIHOro 

MaTepnana. I1aneooKeaH BHa4ane OhID Hersry60K11Ii 11 cKo

pee ttanol\nrnan CB5I3aHHbre npyr c ,npyroM Mop~. 06be\1 

rn.upoccpepbI rrocTeneHHO yse.1111LI1rnanc51 no Mepe noCTyn

nemrn HOBbIX nopmril BO.QbI, BbICBOOO/Knae1v!OH H3 nopo.J 

MaHTIIliHbIX BbICT)'CTOB. YposeHh naneooKeatta nosb1wanc1J 

pacrnl!p5rnacb n.11ollla.Qb aKBaTopmL Tipu 3T01\I ocymecrn-
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J15IJ1C5l npHBHOC B 6accettHbl ocauKOHaKOilJiemrn o6JIOMOl.f

HOrO MaTepnaJia c I\IaHTIIttHbIX BbICl)'IlOB. 

OuttoBpeMeHHO npoIIcxo,nHJitt nepno,nIILieCKHe cKaLI

Koo6pa3Hbre orrycKamrn T5l)KeJiblX MaHTHllHblX 6.nOKOB, co

npoBo)l{,naBnmeC5l JI3JIIIBOM )'.(OilOJIHHTeJibHbIX o6beMOB 

rny6nttttoi1 BOJJ;bl. K ttaLiany cpattepo305l nepncpepniftthre 

l.faCTH MaHTHMHblX BblCTynoB onycnumcb .I{O ypOBH5I BO.Ubl. 

A K KOHI.zy paHHero na.ne0305l HeKOTOpbre IIX o6JiaCTH IIO

rpy3HJIHCb no.n Bouy. LITO np1rne110 K Kpynttoil: perpecc1m 

MOp51 H ocyrneHIUO 3HaLIIITeJ1bHbIX npocTpaHCTB KOHTimeH

TaJibHbIX 6JIOKOB. 

B ,naJibtteil:rneli HCTop1m 3eM;1n ropoo6pa30BaTenb

Hbie npoueccb1 BbI3bIBaJIII nOti:beM orrpeAeJieHHbIX o6nacreii 

KOHTIIHeHTaJibHOll KOpbl, 3a KOTOpblM cnenoBaJ110 COOTBeT

CTBYIOlllee orrycKam1e conp5I)KeHttoro oKeaHuLiecKoro 6no
Ka, l.fTO IIpIIBO)'.UIJIO K perpeccmr BOU c HeKOTOpbIX yLiaCTKOB 

noBepxHOCTH rrpoTOKOHTHHeHTOB. O;waKo npoIIcxoMmuii 

IIpH 3TOiM H3JillB r.rry6IrnHblX BO;'! Ha IlOBepxHOCTb o6ycJIOB

mrnaJI HOBYIO Tpattcrpeccmo. 

Ilono6HbIIT :MexaHII3M l\fHOrGKpaTHO ,'lettCTBOBaJI B Te

LieHIJ.e scero cpattepo305l Ha pa3.1wrnb1x yLiaCTKax 3eMnn. 

TaKnM BOT o6pa.30M BbICOTHoe noJIO)KeHire ypoBH51 Mnpo

soro OKeaHa CIICTeMaTHLieCKII MeH51eTC5l B CTal{mlx reope

BOJIIOQHIT 6naronapH nep1mn1111ecKoii pa3p5I)lKe m6hrrKa 

BH)'Tpetttteii 3Hepnm, np1rno:u1weii K B3aHMHblM seprn

KaJihHhIM nepeil'\1emeHII5I!\i CMe)KHblX OJIOKOB KOHTHHeH

TallbHOii u 0KeaHI111eci.:oil KOphL Ha 3BOJIK•U.HOHHbIX :narrax 
tteKoTopym ponb B 3TOM Hrpa10T sceo6mne noxononattHjl 

KHHMaTa H COOTBeTCTB)'IOLUee yse.1w1em1e flJIOlllaJlett KOH

THHeHT8J1hHbIX O.lle.:l.eHeHHtt. 



C.n:enaHHhie BbIBOJJ:bI xopowo cornacy10TcJI c ,TJ,aHHbI

MH no reononrn l\1HpoBoro oKeatta, nprrne)::(eHHbIMH B pa-

6oTe [68]. Do MaTep11anaM 6ypemrn B pa3HbIX qacrnx AT

naHTHl.fecKoro, Htt.n:11iicKoro H THxoro oKeaHOB ycTaHoBne

HbI Kpyrrtth1e, mMepJieMbie KHJIOMeTpaMH, onycKamrn ,[(Ha. 

Hal.faBWHeCJI co BTOpofr IlOJIOBHHbI MeJIOBOfO nepHO)::(a !I 

npo.n:omKaBruHec» Beeb Kai1Ho3oii. reonon-1qecKae )::(aHHhie 

no KOHTHHeHTaM CBH,[(eTeJibCTBYJ:OT 0 Kpynttoli perpeccrnL 

MMeBrueH. MeCTO Ha rpamn:i;e Mena H KaHH0305f H B Tel.feHIIe 

caMoro Kaiitto3o», Karna 6onbillaJI Bona rrocTenetttto cxo

.n:mrn c KOHTHHeHTOB. 

bbICTPOe onycKaHHe JlO)f(a OKeaHOB B Me30-KaHH030e 

6hrno He e,n:HHCTBeHHbIM TaKnM aKTOM. B cpaHep03oe cKaY

Koo6pa3Hhie onycKaHH.H OKeamri1ecKHX 6JIOKOB npoHCXO.[lll

JIH rrepno.u1111eCKH KaK He1n6e)I-CHoe cne.n:cTBHe rno6anbHbIX 

ropoo6pa3oBaTenbHbIX rrpou:eccoB B npe.n:enax KOHnrneH

TaJibHbIX 6noKOB mIToccpepbI 3eMnH. Omr HMenli MecTo Ha 

py6e)l{ax c1rnypa H .n:eBoHa Bcnen 3a Kane,uoHcKofr oporem1-

qecKoi1 cpa3ofr, nepMn n Tpuaca - B pe3y JibTaTe repu1rncK01l. 

cpa3bI CK11a,IJ,11aTocTH. Ha :no yKITTbIBaeT urnpoKoe pa3BHn1e 

Ha KOHTI-IHeHTax KpacHOU:BeTHbIX TOJlllI B yrrol'vl51H)1Tbie rre

paOJJ,bI. 

HaKOTIJieHHe oca,UKOB B Te reonoru11ecKire rrepllOJlbl 

npowcxomrno Ha IlOBepxHOCTH H3Hal.faJibHO He60.llblllHX II 

HeBbICOKHX MaHTHHHbIX BbICTJ'TIOB, KOTOpbie norpy3IIJllICb 

rrop; ypoBeHb BO.Ubl pattbIIIe npOTOOKeaHHl.feCKHX MaCClIBOB, 

y)f(e K Kottu:y paHHero rraneo30JI. 3To - coBperv1eHHb1e rny-

6oKue BrramrnhI, 3anmKeHHbre Ha 0Kpa1rnax .upeBHHX rrnaT

cpopM (HanpHMep, Ilp11Kacm1ifcKa5I) II B rrpOCTPaHCTBax 

Me)I{):{Y IJ.X KpynHbIMII cpparMeHTaMH ()J,HenpOBO-
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ITpHIDITCKa.51). nhICTpb1e orrycKamrn 3TifX 6noKOB 11 o6pa3o

Bami:e Ha HHX MOIUHbIX oca,ri:OLJ:HbIX TOJ11U 6bIJ1H crrpOBOI..UI

poBaHbI rrp05IBJiemrnMH KaJle,[(OHCKOH H, oco6eHHO, repU:HH

CKOH cpa3 oporeHe3a B cMe)f{HbIX penrnttax, OTKY .na H rro

CTaBJIBJIC51 6onhwo1i 06ber11 o6JIOMOLJ:Horn MaTepaana. 

CooTBeTCTBeHHO, BbICOKOaMrrJimy,ri:tthie cKaLJ:Koo6-

pa3Hhie onycKamrn OT.D.eJihHbIX OJIOKOB 0Keam1LiecKott KOpbI 

H rny6oKIIX BITaAHH B rrpe.nenax KOHTirneHTaJibHbIX 6noKOB 

B KOHUe MeJ10B010 rrepnona 5!BJUIIOTC51 CJie,[(CTBHeM rrp05IB

JieHirn cpa3 Me3030lICKOtt CKJia,ri:LiaTOCTH, a B tteoreH

L!eTBepTHL!Hbie rrepIIO)J,bl - KaK OTBeTHa.51 peaKUIIB rrpou:ec

caM aJibrruiicKott cpa3bI oporeHe3a B rrpe.uenax coBpeMeH

HbIX MaTepnKOB. 

XapaKTep orrycKamrn MaHTHHHbIX BbICTyrroB OTLieT

mrno pacrro3ttaeTC5! Ha reo.110rw1ecK1IX MaTepnanax. B uett

TPaJibHbIX LiaCT5IX oKeaHwieCKHX KOTJios1rn HeT npu3ttaKOB 

MeJIKOBO,[(HOCTH OTJIQ)KeHIIH IIOTOl'vry, 4TO 3TH 6JJOKII OLieHb 

AJ1HTeJ1bHOe BpeM51 OCTaBaJIHCb BbICT)'TiaMJI MaHTHHHb!X 

Macc11BOB. HeKOHcomrnHpoBaHHbie rrepB11LIHb1e o6noMKH 

MeTeopom1,Horn Bemecrna 6b1m1 nettym1posaHbI c nx rro

BepxHOCTH H CHeCeHbl K l!X CKJIOHaM I! ITO.IJ.HQ)KII5!M. BbI

cryrraromHe 6noKn rr0Kpb1m1cb soaoli TI03)f{e rrepIIcpepuJ:i

HbIX qacTett MaCCHBOB If CTaJrn OKeamILieCKHMH Bna.nnHaMH 

TOJibKO B LieTBepnILIHOM nepno.ne. B TaKHX KOTJIOBirnax 

TI03)lHern BpeMeHH o6pa30BaHirn, K TOMY )Ke pacrroJIO)f{eH

HbIX .uaneKO OT aKTlIBHb!X I!CTOL!HHKOB CHOca, He M01J1H Ha

KarrmrnaTbC5! CJIOH l'vieJIKOBO.Il.Hb!X oca)J,KOB. 

I1epncpep1m MaHTIICTHb!X BbICT)'ITOB (rrO}lH0)f{l151 II 

HIDKHIIe qacni: CKJIOHOB) rrepBb!MII 04YTIIJIHCb 110):( BO)lOH H 

rrpaKTHLieCKH Bee ocTasweec51 l!CTop11qecKoe spervrn ocTa-
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sam1cb mnKe ee ypoBH5l. Otta rrpencTaBJI5IJIH rrpu6pe;1rny10 

30HY TOl.QaWHHX Herny6oKOBOllHblX Mopefi-OKeaHOB, no

KpbIBaBIIIHX .upeBmie rrnanpopMbI. B MX rrpenenax 6b!Jrn 

xopowo pa.3BI!Tbl MeJIKOBO)J,Hbie OTJIO)KeHll5l, KOTOpbie ll 

coxpamrnHcb B HH)KHIIX 1-rncT5IX ocanoLittoro pa.3pe3a. H~.1e>1 

OTHOCHTeJJbHO MeHhWY10 IIJIOTHOCTb BeIUeCTBa, Yel\I T5l;Ke

Jlble MaHTHHHhie BbICTYI1bI, OHH orryCTIIJlHCb Ha tte60JibW)'IO 

rny6ntty, H, B KOHe1IHOl\1 CY.eTe, rrpeACTaBJI5HOT wenbcpbl co

BpeMeHHblX MaTepHKOB. 

TaKHM o6pa.30M, pa.3HOCTb cKopocTu (H rny6HHb1) 

1130CTan11-1ecKoro oce;:i:amrn on\eJibHhIX 1-1acTefi rvrattnifiH bIX 

BblCTYIIOB c pa.3JIIILJ:HOH ITJlOTHOCTb!-0 BeIUeCTBa orrpe,UeJllLla 

rrpeo6pa.30Bam1e B qernepn11-1ttoM rrepIIo.ne ux nepB111-1tto1! 

re0Mopcp0110nrn B 3epKaJJbHO rrpOTI:IBOITOJIQ)KHY!-0 no rrpl!H

u:nrry «BhrnepttyToro 30HTa»: ttan6onee BbICOKite u,ettTpa.nb

Hhie 6JIOKH npeBpaTHJIIICb B COBpeMeHHbie OKeaHIIYeCKiie 

KOTJIOBIIHbl, IiX CKJIOHbl - B 6opTa OKeaHIIYeCKIIX BITa,I.lllH 

(mm KOHTIIHeHTaJibHbie CKJIOHbl), ITOL(HO)Klf5l c MaKCHMa.lb

HblMJI Tonm1rnaMH ofomMOYHbIX nopo.n (mratteTapttbie reo

cnttKmrnami) - B ropttbie II CKJia,UYaThie 06nacn1, OKpy

)Ka10u.u1e T IIXOOKeaHCKIIil cen1eHT H OKaill\1Jl5l10llllle 6oprn 

rny60KHX Brramrn KOHT!IHeHTOB (ITpnKacm1ficKofi, qepHO

ro, Cpe.r:uBeMttoro, Kpacttoro, OxoTCKoro, 51.rrottcKoro. 

BocT01rno-KHTaifcKoro, !O:amo-K1naifcKorn II Kap116cKoro 

Mopeil, MeKcuKattcKoro 3aJJ1rna). 

B CJIY'-IMX .upyrnx oKeattoB (KpoMe Tuxoro), 06pa30-

saBL1.IIIXC5l Ha rvrecTe MaHTllllHb!X BbICT)'ITOB Metthwei! Bb!CO

Tbl, Ha rronornx CKJIOHax KOTOpbIX CKarrn1rnaJIC5l 00.llOMOL!

HbIH l\laTepuan HeOOJibWOU TOJlIUIIHbl, llX Kpa5I ITJlaBHO co-
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np5!raJU1Ch co crpyKrypaMH KpaeBhIX 30H .npeBHHX nnaT

cpopM. 

3.4. liaJaJihThI 

IlpIP·UIHhl rrepHO,[{W-IeCKHX II3JUI51.HHH 6a3aJlhTOB Ha 

KOHT11HeHTax H .ntte OKeaHOB, HX pOJih B 11CToprm pa3BHTH5! 

3eMJIH eme He .no KOHI.W noH5!ThI. HmKe rrp1rne.zw cBoe rro

HHMamie :noro reononiqecKoro cpettoMeHa, OCHOBhIBaHch 

Ha npnBe.[(eHHhIX B pa6oTe [68] reonoro-reocpn3nqecKnx 

.!{aHHbIX. 

IloLfeM)' HMeHHO 6a3aJihTOII.Il:hl pacnpoCTpaHeHhl B 

3eMHOM Kope TaK l!Il!pOKO, Tor.na KaK C411TaeTC51, 4TO oc

HOBHhie 11 yJihTpaocHOBHhie nopo,uhI cocTaBmuoT mDKHIOIO 

qaCTh KOphr 11 Mattnuo? IInatteTapttbie Macuna6hr np05!BJie

ttnli 6a3aJihTOBhIX rroneii npe.nonpe.nenetthI TeM, qTo ncToq

HHKOM I1X 5!BJI5IIOTC51 OCHOBHbie II y JibTpaOCHOBHbie nopO.[(hl 

Bepxtteii Mattnm, ro1rnee - acTettoccpephr. Hau6onee MOIII.

tthre rrpopbIBbI 6a3aJib TO!i)lOB ( lVtaCCOBbie 1i3JIH51HH51) Ha 

.[(HeBttyIO nosepxHOCTb IIJJH .[(HO OKeatta ocymecTBJI.HIOTC.H 

nepHO.[(lfqecKH B cpa3hl COBila.IIeHirn KOCMO- H reou:nKJIOB 

BCJie)J,CTBHe pa3pH,n:Kll HanpmKeHWI acTeHoccpepbI. 

BnepBbie rno6aJibtth1e 1Bmrnmrn 6a3aJibTOH.UOB npo

IBOWJIH B KOHU:e KaTapxe51, KOr.IIa TIO.IIHHJil!Cb MaHTHHHbie 

BhICTyTihI Ha MecTe coBpeMeHHhIX oKeattoB. Bo3)lbIMattne 

3THX 6JIOKOB o6ycJIOBJIIIBanocb HHTeHCHBHbIM yseJinqeHH

eM o6beMa rpamITOHL{HblX 6aTOJJJfTOB non 803,IlettCTBHeM 

BbICOKOTel\mepaTypttb[X rny61IHHblX 6a3aJibTOil,llHblX pac

rr.naBOB. 4aCTb TIOCJie.UHIIX BblpbIBaeTC51 HapyJKy no o6pa30-

BaBUIIIMC5! no Kpa51M 6JIOKOB l\'1aHTllllHb!X BbICT)I nos llIBaM. 

146 



lliJIHBillttecR pacnnaBhI noKpbrnH npe.uapxeiicKy10 noBepx

HOCTb acTepOHAHbIX nJiaHeTe3HManeiI, o6pa3y5I 6a3aJ1bTO

BbIH cnoil, KOTOpbIH BIIOCJie,QCTBHII HeOJJ;HOKpaTHO nor-pe-

6ancH 06110.MOLJHbIM MaTepuaJIOM, CHOCIIMbll'vt c nosepx HO

CTH MaHTHHHbIX BbICTynoB, BnepeMe)KKY c 04epe,I:lHbll\Ill 

CJ105IMH 6a3aJibTOII,IlHblX pacnnaBOB, nepHOAHLJeCKll l!3.lll

BaBllIHXC5! B Te4eHI:Ie .IJ,OKeM6p1m H, B03MO)KH0, paHHero 

naneo305!. 

Macll1Ta6ttb1e mmrnmrn 6a3aJ1hTOHAOB, npe.uonpe;:ie

AAlOLUHe CKa4K006pa3Hbre onycKamrn MaHTl1.HHblX BbICTy

noB, IIpm1cxo;:urnn pery1rnptto. B .u0Ker\16p1m 11x IIepllo

,UHLJHOCTb 6hrna pe)Ke, nocKOJibKY nocne nepsoil: rnvoo

qa:ifllleii penaKcaum1 tte.up rrepe.u ttaLJarroM apxe5! rrotta!Io

fornoch oIIetth .umneJihHOe BpeM5I ):lJrn tta6opa BttyTpeHHe!r 

TenJIOBOH 3Hepnm AO MaKCHMyMa H o6pa30Bamrn B aCTe

HOccpepe .UOCTaT04HOro o6beMa OCHOBHbL'( 11 YJibTpaOCHOB

HbIX pacrrnaBOB. 

c Ha4aJia cpattep0305I IIepHO)])ILJHOCTb rno6a.nhHblX 

reomrnaMHIIeCKnx npoueccos CTana 6onee p1nMH4ttoil 11 

COpa3MepHOH C JJ:JIHTeJibHOCTblO ra;lah."TII4eCKOf0 rn;:ia. 

Bh1ille 6hmo CKa3atto 06 06beKr11BHOH conp5I)KeHHOCTJI 

KOCMO- 11 reounKJIOB, 'ITO oco6eHHO 5IpKO np05IBJieHO B Cj)a

Hep03oe. Kpyntteiilllae cpa3bI TeKrorette3a (Kane,UOHCKa5l. 

repu1rnCKa:5I, Me3030HCKa:5I, aJibTIHHCKa:5I) 03HaMeHOBaJJJ IC b 

cepm:IMH MOLUHbIX ropoo6pa30BaTeJibHbIX npou,eccoB, He

m6e)KHO nopo)l{,l];a10ruIIx ycnomrn AJI>I cKa'IKoo6pa:moro 

onycKamrn OKeaHIILJeCKIIX 6110KOB c rvmccoBbIMH H3JIIUIHII5l

MH 6a3aJ1bT01fAOB Ha nosepxHOCTb. 

Co BpeMetteM apean pacnpoCTpattemrn noKpOBHbiX 

3cpcpy3llBOB nocTeneHHO OTC1)'flaJI OT KOHTIIHeHTaribHbiX 
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6JIOKOB no 1v1epe yrny611emrn 0KeaHw1ecKIIX Bna.zurn tt 06-

pa30Batt1rn y KpaeB rrpOTOKOHTIIHeHTOB ropHbIX u:eneii, rro

C.TI)':JKIIBlllllX 6apbeporv1 Ha IT)'TII .[{BII:JKemrn JiaBOBbIX TIOTO

KOB co cTopoHhI 011ycKa10uuixc51 0Keamr11ecK1IX 6110KoB. B 
I103,UHeii IOpe nepHC})eplliiHbie <IaCTII l'\IaHTlliiHb!X BbICrynoB 

OKa3a.TIHCb HIDKe ypoBH5I Kpaes npOTOKOHTlIHeHTOB H npe

BpaTHJIIICb m ncTOLIHHKa 06110Mo•rnoro MaTepnaJia B 6ac

ceiiH HaKOTIJiemrn oca.[{KOB, TIOCTaBmieMhIX y:JKe co CTOpOHbl 

KOHnrneHTaJlhHhIX OJIOKOB. Teneph H3mrnaI01UHeC5I BOKpyr 

HHX naBhl CTaJIH pacTeKaTbC5l no noBepxHOCTH caMIIX OKea

m1qeCKlfX 6JIOKOB. 3Ta ycToii111ma51 TeH,nettu:irn rrp1rneJia K 

TOM)", LJTO BO BTOpoii nOJIOBIIHe Me30305I Ir KaHH030e ,Il.HO 

OKeaHOB IlOLJTH IlOJIHOCTbIO nOKpbIBaJIOCb MOUIHh!Mlf CJI05I

MII 6a3aJihTOBhIX JiaB. OKeam1qecKIIe naBhI qacnr'IHO MOrJln 

BbIXO,Il.IITb Ha IlOHmKeHHbie Kpa5! KOHTirneHTOB B MeCTax, 

r.ne B Te BpeMeHa He ObLTIO eCTecrneHHoro 6aphepa B BH,ne 

ropHbIX u:erreli Ha nyTII JlaBOBbIX nOTOKOB (TparrnOBhie IIOAA 

)],eKaH, Kappy, ITapaHa 11 T. rr.). 

ba38JlbThI ll3JIIIBaJIIICb He TOJibKO no lllBaM OKeattnqe

CKUX 6.TIOKOB, HO II B rrpe,I1.eJ1ax KOHnrneHT3JlbHbIX 6JIOKOB. 

I>a33JlbTOBbie IIOAA Me30305l II KaiiH0305l Ha KOHTIIHeHTax 

npe,IlcTaBneHhI TpannaMu TymyccKoii c1rneKJIH3b1 Ha C1-1-
6upcKoil ITJlaTcpOpMe II l!X CKpb!Tb!M nO)J, oca)J,KaMH npo

.[{OJI:JKeHIIeM B 3ana,UHO-CII611pcKOH Hil3MeHHOCTlI. Ha KOH

TIIHeHTax II3mrnmrn Oa.33.TibTOB rrponcxomrn11 Ha nportty

TbIX yqacTKax c 6onbwoii TOJlUI1rnoii oca.nKoB. Don TaKHMH 

TepM03KpaHarvm HaKarr.mIBMOCb orpOMHOe TerTJIO II o6pa-

30BaJil!Cb aHOM3JibHbie acTeHOJHIH3bI B Hil33X KOpbl B 6a-

33JlbTOBOM CJIOe, KOTOpbie, Ha6paBWIICb TeMnepaTypbI II 

.[{aBJieHirn, ITOAHHMaJill BbIWeJie)K31UYIO TOJlUiy. Do D05I-
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BifBUIHMC5:l BepntKaJibHbIM pa3pbIB3M pacrrnaBbl Bblpb!Ba

JIHCb Hapy}K)' H pa3mrnaJIIICb no nomnKeHHb111-1 yimcn.:a111 

TI r ~ 

noaepxHOCTH. pH 3TOM OJIOK onycKaJIC5:l Ha rny01rny. co-

OTBeTCTByIOmyro o6bervry mmrnweH:c5l l\1ariMbI. C¢opl\n1po

aatttthie TaKIIM o6pa3ol\1 rpa6ettbr-pu¢Tb1, a TaK)Ke opore

m1qecKne o6naCTH Ha KOHTIIHeHTax nocnr1rnm1 HCTOL!Hll

KaMn nocTaBKH 6a3aJ1bTOB B cMe}KHbre 6accei1HbI oca.uKoHa

KOnnemrn:. 

B uenoM reox11Mn5l 6a3aJ1bTOBbIX pacnnaaoa B oKea

Hax H Ha KOHnrneHTax npe,ncTaB.rrneTC5:l emrnoil, nocKonbK) 
,-- ~ 

ottu Hl\IeIOT oomnn Kopettb - ocHOBHb1e H ynbTpaocHOBHbie 

rropoJJ,bI BepxoB MaHTmi:. Ha 3TO yKa3brnaeT cxm:KeCTb x11-

.MnqecKoro COCTaBa 6a3aJibTOBblX rropo.u, BCTpelfeHHbIX Ha 

KOHTirnettTax H ,ntte oKeattoB. HeK0Topb1e pa3JIHt.IH5l s ii:\. 

COCTaBe MOIYT 6hITb o6ycnOBJieHbI crreLI,IfQHIKOtt rropon 

OKeam1qecKOH H KOHTIIHeHTaJ!bHOii KOp, c KOTOpbll'vlll B3aI!

MO.D;eilcTBOBaJ!li pacmrnBbl ITO rryn1 BepTIIKaJibHOii MIIrpa

U:HH n Ha MecTe rrocne,nyroruero 3aneramrn. 

KpaTKOe pe3IOMe BbrwemJIOJKettttoro cBo}J,1nc51 K 

cneeyrorueM)'. Ea3aJibTOll.Il.Hbitt pacrnrnB cJimKHoro cocTasa 

o6pa30BbIBaeTc5l B acTettocqJepe (B ttmax aepxttei1 MaHT1111) 

H B acTeHOJiliH3aX (B 6a3aJibTOBOM cnoe KOHTIIHeHTaJibHOli 

KOpbI) BCJie)'lCTBHe noCT05:lHH010 pocTa Tel\imepaTypbl np11 

MeHhllHIX reocTaTIIlfeCKIIX .[{aBJieHirnx no cpaBHeHIIIO c 60-

nee rny6oKHl\HI rnpmoHTaMll 3eM.rrn. B cPa3bI rrapa.uoa rr,1a

HeT, COBrra,o;aIOIUlle no BpeMeHII c MOMeHTaMH o6pa30BaHl!5! 

B 3THX 011arax MaKCHMa.r1bHbIX o6beMOB pacrnrnBa II tta6opa 

rrpe,o;eJibHbIX pacm1paroru11x ttanp5:l)Kem1i1, pe3oHaHCHbie 

rrpamrnHhie BOJlHbl rrpllBO_L\5lT B .[{eIICTB!le BCIO i\.IOIUb HaKO

mrnweifc5l noTeHuHaJibHOH 3ttepnm HeAp Ha Bb1cso6ojj{1Je-
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HIIe Hapy)h.)', C03,IJ,aBa5l pa3pb!Bbl II rrpHI10)lHlfMa5l no HHM 

6noKH m1ToccpepbI. )l(u,n:KHiI pacrrnaB ITOA 6oJibIIIHM ,n:aBne

m1e1v1 BblpbIBaeTC5l B Bepxm1e CJIOII II Ha ,IJ;HeBHYIO IlOBepx

HOCTb, a caMH OJIOKll onycKaIOTC5l Ha rnyforny, COOTBeTCT

B)lIOll{yIO o6beMy n3mrnrneroc5l pacrrnaBa. 

IlpH orrycKamm 0Keam11-iecKIIX 6JIOKOB 6a3aJibTOBbre 

JiaBbI pa3JIHBaIOTC5l Ha rrosepxHOCTH coce,I(HHX KOHTHHeH

TaJibHbIX 6JIOKOB, Ha TOT l'vlOl\leHT pacrrOJIQ)KeHHbIX HlDKe 

rrepBbIX. Kor.n:a 0Keam11-iecKIIe 6noKII oKa3bIBaIOTC5l HIDKe 

coce)l.HHX KOHTHHeHTaJibHbIX, Il3JilIBlIIllMHC5l pacrrnaBaMn 

IlOKpbIBaIOTC5l rrosepXHOCTII caMIIX OKeaHiflieCKIIX 6JIOKOB. 

TaKnM o6pa30M, ttan6onee ):{pesHne 6a3aJibTOBbie rroKpOBbI 

OKeaHWieCKOro ,l],Ha MOryT l!MeTb c1rnyp-.n:eBOHCKIIi1 (rro

CTKaJie,l],OHCKHH) B03pacT. 

B rrpe,!leJiax KOHnrneHTaJJbHbIX 6noKOB n Ha nx KpMx 

s mrneii:Hbrx 30Hax c 6011bwoli: TOJill{Irnol! o6noMoqHoro 

MaTepHana CJie)lbI TaKIIX geli:CTBHil npHH1IMaIOTC5l KaK rrep

Ba5l H3 qeThipex cpa3 (HalfaJihHbIU l\farManrnvt) reOCIIHKJIH

HaJ1bHOf'O pa3BHTII5l 3ei'vIHOi1 KOpbI, xapaKTepn3yIOll{a5IC5l 

HaKOITJieHlieM MOll{HbIX TOJ1ll{ TeppnreHHbIX oca.n:KOB, TIJia

CTOBhIMH BHe.n:peHH5IMII II 113J1115IHI!5ll\III J1aB OCHOBHOro co

CTaBa [14). 

Bee 3TH cnyqau 5IBJI5IIOTC5l cJie,D,CTBH5IMH rrp05IBJieHHtt 

e;:u.rnoro reo,D:imaMHqecKoro rrpouecca pa3p5IJ{KH Harrp.snKe

HH5l He):{p co crreuncpnqecKnMn oco6ettHOCT5IMH, npucyr.u:n

MH KOHKpeTHOH reonorw1eCKOH o6cTaHOBKe. 

150 



3.5. reoCUHKJIHHa.llbHbie DOHCa 

reoCHHKJ1HHaJibHbie Il05lCa H3Hal!aJibHO 3aJlQ)KeHbl Ha 

npocTpattCTBax Me)KJ:lY «Ka1v1eHHbIMH» nnattcre3Hl\ta.n5li\III 

acTepOIUJ.HbIX MaCIIITa6oB IT03)lHero 3Tarra aKKpe1um. TO 

ecTh Me~y KpyntthIMii 6noKatvm - 51_upaM11 6yuymux KOH

nrneHTOB. TaK)Ke OHH pa-3BiiTbI BOKpyr TIIXOOKeattcKoro 

6110Ka - ttan6onee BbICOKorn H rpoMa;morn no rrnoman11 

npe;:i:apxeiicKorn naneoBbICTyna MaHTHttHbIX nopo,n. B 3TIIX 

nnatteTapttbIX cpaBHHTeJibHO y3KIIX 30ttax Ha rroBepxHocT11 

nepswrnoil 3eMJIH TOJII.UIIHa MeTeOpOI!)lHOro ( 00JIOM04HO

rn) MaTepIIaJia 6hrna 6onhrnoli. ITpu<!HHa 3Torn CB513aHa c 

TeM, t.ITO Ha IT03,1WeM 3Tarre aKKpeI.UHI OT y.IJ.apHOH 80.;-JHbl 

na.uemrn KpynHbIX ClfJUIKaTHbIX TIJiatteTe3IIMaJlett BOKpyr 

HHX o6pa30BaJ1C5l Ban H3 MeJIKOOO;lOl\·!O<fHb!X MeTeopO!UOB. 

Kor;::(a nOJJ.H5lJJHCh 6noKH T11xooKeattcKoro cerMettTa, CHe

cettHhie c HIIX o6JJOMKII eme 60J1bIIIe ttapacTIIJIH TOJIIIIllHY 

ocaJJ,KOB no nx nepa¢epm1 Ha rpamnwx c acTepou,nttbn111 

TIJiaHeTe3HJVlaJ1115lMH - rrpOTOKOHTIIHeHTaMIL 

ITo,n: TaKIIMH Tepl.\.I03KpattaMH c¢opr.rnpoBaJ1ach MOW.

tta5l aCTettoc¢epa nou Bepxtteil Mattn1eli. rropon1rnwa51 

6011hIIrne 0I.Jan1 acTettomrn3 B mnax KOpbr, KOTOphre npe

.nonpe.nemurn TeKTOHlfLJeCKYIO aKTIIBHOCTb TaKifX TI05ICOB l! 

oporeHe3 B u:x npe.n:enax. TaKa51 )Ke rrpnpoAa u y 30H co

speMeHHbIX OKeaHWieCKHX xpe6TOB, B oceBOH <i:acn1 KOTO

pbIX H3Hal.JaJlbHO o6pa30BaJUICb CHCTeMbI rrpOL!,OJibHb!X 

KaHhOHOB, rJJ.e HaKomrnC5l o6noMOLIHbIH MaTep11an 60.rrbwo1! 

TOJllllHHbI I1 Il03)Ke npOl!CXOJJ:lfJIII lIHBepcmI H npoueCCbl 

ropoo6pa30Bamrn c conyTCTBYlOI.UHM Man.1aTH3MOl\L 
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3.6. <J>11311qecK11e xap;unepnCTllKll 6JJOKOB KOpbI 

Tenepb nocM0Tp11M, KaK1ie BbIBO):lbI MQ)KHO c.ri:enaTb 

no cpH3II4eCKlll'vl xapaKTepIICTIIKatvl 6JIOKOB KOpbI, npnse

.ri:eHHbHvI B pa6oTe [68]. 

CH.Jia n1mecT11. B 3Toil pa6oTe Ha octtoBe 0606me

mu1 rpaBHMeTpn4eCKIIX JWHHb!X no sceil noBepxHOCTII 

3eMJIH KOHCTan1pyeTC5l, 4TO «nOJIQ)KIITeJibHbie aHOMaJHIH B 

pe.ri:yKum1 Eyre nMeIOT l\IaKCIIl\IaJibHbie 3Hat.Iemrn cnJibI T51.

)Kecnr B npe.IJ,enax OKeaHII4eCKIIX KOTJIOBIIH c l\IaJibIMII rny

fornaMH 3aJieramrn BbICOKOnJlOTl-lb!X nopo.IJ. l'vtaHTllll. c yse

JIWiemieM rnyfoIHbl KpOBJlII l\taHTIHI IIHTeHCIIBHOCTb aHO

MamIH Eyre CHmKaeTC5l (yqacTKII KOpbl OKeaHII'-leCKoro TH

na c yBemrLJ:eHHOH T0.11m1rnoil ocaJJ,OLIHQrO CJI051. - no.nso.ri:

Hble B03BbIIIIeHHOCTH B OKeattax, rny60KI1e sna.IJ,IIHbl oca.IJ,

KOHaKOnJiemrn OKpaIIHHblX II BHyTpe1mnx l\lOpeiI, a TaK)Ke 

Ha ITepHcpep1rnx .[(peBHIIX n.11aTcpOpl\1). 3Hal.JeHirn aHOMaJIHM 

CIIJibl T5l)KeCTII nepeXO.Il,5lT B OTp11uaTeJibHbie B CB513II c poc

TOM MOmHOCTH KOHTJIHeHTaJibHOlI KOpbI )],0 30 KM ll 6011ee». 

3TO ITO Ha3eMHbIM HaOJIIO.Il,eHII5lM. 

A Ha KapTax c1rnb1 T5l/KecT1r, ll3:MepeHHbIX co cnyTHII

KOB, T.e. CIIJibHO o6o6meHHb!X, aBTOp OTMe'-laeT OTCYTCTBHe 

KOppeJI5lU1IH c paCITOJIO/KeHIIeM KOHTIIHeHTOB II OKeaHOB H 

)],enaeT BblBO.[(, '-ITO <<HeT KaKIIX-Jll!OO npIIHUIIITIIaJlbHbIX 

pa3JIH'-IIIII B COCTaBe II CTpoemm l\IaHTlm no;::i: KOHTIIHeHTa

MH II OKeattarvnrn. 3To 04eBIIAH0 II ITO paCCl\<IaTp1rnaeMOH 

KottueITumr. Bp51A nu MO)lrno roBopHTb onpe.Il.enetttto o 

B03M0)l<Hb!X pa3Jlll4IUIX BemeCTBeHHOrO COCTaBa MaHTIIH 

no.ri: OKeaHaMII H KOHTIIHeHTaMH. Ho nOH5lTHO TO, 4TO cnyc

T5l MIUIJlIIapAbI neT lI30CTaTIILieCKOrO BbrpaBHIIBamrn, He

npepbIBHO npoucxOA51IUero npaKTw1ecKH c Hal.fana apxe5l, 
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ITOBepxHOCTb l\ifoxo He MQ)KeT 4eTKO II KOHTpaCTHO OT0-

6pa)KaTh nepsotta1.faJihHbie KOHT)'pbl KOHTIIHeHTaJibHbIX l! 

OKeaHIFieCKIIX cerMeHTOB 3el'vIHOlI KOpb!. 3To o6ycJ10BJ!t'HC! 

TeM, 4TO 3a 3TO spel\rn: Hailrnoro y1v1eHbWIIJIC5I pa31\laX Bh!COT 

Me)K)ly pa3HblMII cerrv1eHTaM!l MaHTllll, BCJle;':{CTBHe lICTCl 

3Ha~uTeJibHO «pa3f'Jlarll!J1l!Cb» !IX rpaHI!llbl. 

TenJioBoii DOTOK lbsecTHO, '-ITO Ha MaTepuKa>: 11 

0Keam111ecKux npocTopax qrnKcnpyIOTC5I npan11Yec K 11 

0.!1,IIHaKOBbie 3HaLieHirn Tern10soro noTOKa, COCTaBJI5!IOIUilC' B 

cpe.ntteM 1,45 MKKan*crvt:/c [68). 3To - nmKaJiyII, OCHOBHOJl 

apryrvreHT B ITOJ1h3Y Toro, LITO r.naBtthriI HCTOYHIIK Ten.1a 

3eMJIII HaXO.[(IITC5I Ha 00.TibWOii rny6lrne B OOJlaCTII BHew

Hero 5IJJ.pa. HerrpephIBHO Bbrgemrel\me I!M Terrno pacnpo

c-rpam:reTc5I paJJ.HaJihHO no sceJ1.1y Ten:y nnatteThI 11 noCTnra

er nosepxttocTu 3eMm1 60J1ee wm Mettee pasttoMeptto. AK

h.)'MymITopoM 3Toro Ten.rra 5IBJrn:eTC5I acTettocq)epa. Bh1we 

Hee liHTeHCIIBHOCTb Ten;lOBOro ITOTOKa HeCKO.TlbKO 113r.reH5!

eTC.sI B 3aBHCIIMOCTH OT TO.TIIUl!Hbl KOpbl KOHKpeTHOfO yqa

CTKa. 

HttTettcusttocTh nmoKa BhrcoKa5I (oT 1 ,5 _uo 4-5 
i\·IKKaJI*CM:/c) Ha yYaCTKax c 00.'lbWOlI TOJIIUliHOCT KOpbl ll 

oca,uocmoro noKposa, B HI!3ax KOTOpblX MOIUHa51 acTeHo

cipepa 06pa3osa11a acTettomrn3hI 11 06ycnoB1rna BbICOh) ro 

TeKTOHII'-IeCK"YIO aKTHBHOCTb B IIX npe.ueJ!aX, np05IB.leHHytC1 

cosce:r.1 tte.uaBHO B a11hm1licKyIO ¢a3y oporette3a. TaKOBhE\11! 

51BJ15IlOTC5I 0611acnr cpe,n:11HHO-OKeam1YeCKIIX xpe6TOB 1I rop 

(oco6eHHO MOJIO)lh!X) Ha KOHTI!HeHTaX,. pHqHOBbie 30Hbl 

Bria)'lHHbl r103)lttero speiv1eHll HHTeHClfBHOfO norpy1KeH1!5l c 

npII3HaKaMli Y:aCTH4HOIO m1aB.TieH1!5! Bepxtteil l\laHTl ! I I 

(ITattHOHCKa51, OxoTCKorn. 5InottcKoro :rviopeo). 
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c yMeHbWeHIIeM TOJ111U!Hbl KOpbI CHIDI<alOTC5! 3Haqe

Hl!5! TenJTOBOro ITOTOKa Ha CBO)],OBbIX ITO)lH5!TH5!X H sa.n:ax 

OKeaHOB ( B cpeAHeM .uo 1,3 ), e!lie HIDKe Ha LJ:peBHHX nnaT

cpopMax, B rJTyOOKOBO,[(HbIX OKeam1qecKIIX KOTJTOBIIHax 

(0, 7-1, 1 l\1KKaJI*CM
2
/c ). lVliIHIIMaJlbHblH TeITJIOBOH ITOTOK 

(0,8-0,9) xapaKTepeH AJrn rny6oKIIX oKeamrqecKux )l{eno-

6oa. Tio,u TaKHMU OTHOCIITeJlbHO OOJiee TeITJIOITpOBO)J.5!!lIH

!'lnI yqacTKal\m Tennosa51 aH0MaJI1rn He o6pa30BhrnaeTC5!, 

TeI(TOHnqecKa5! aKTHBHOCTb oqeHb cJia6a5!. Tio3TOMY B Ta

KIIX o6JiaCT5!X B HaCT05!11IYlO 3rroxy Ha6n10.naeTC5! HH3Ka5! 

HHTeHCHBHOCTb TeITJIOBOfO ITOTOKa, xapaKTep1ny101lia5! cpo

HOBblH ypoBeHh pacce5!Hil5! rny6IIHHOfO Ternrn. 

1\ilarHHTHhie CBOHCTBa. TIO Ha6nIO)J,eHirnM MarHHTO

.JIOra T. K. CIIMOHeHKO, 30Ha MarmrTHbIX aHoMaJIHH B cpe.ll.

Heil qacTII 3ana)].HO-(l!OllpCKOH Hll3MeHHOCTH 6mf3KO Ha

ITOl\HIHaeT aHOMaJIIUI Ha HeKOTOpb!X yLJ:aCTKax )lHa OKeaHOB 

[68]. 06pamaeT Ha ce65! BHlll'v!aH11e CXO)lCTBO MarnJITHbIX 

aHOManuiI I..UIITOB npeBHJIX rrnaTqlOpM If OKeam1•ieCKHX 

rrpoCTpaHCTB. TaK, MarnrITHoe none AHa6apcKoro !lIIITa 

CnfoipcKoil rrnaTcpopMbI BHewHe cxo.uHo c TnxooKeaH

CKIIM. ConocTaBnemre cTaTIICT11LiecK11x xapaKTepHCTHK 

MarHIITHoro non5! (BeJIIII.fl!Hbl HaMalHHI.feHHOCTlI, cpe.n:Hett 

aMrrmITy Ahl aH0Mam1l1, YacTOTbI pacnpe.uenemrn MarHHT

HhIX Ten) MaTeplIKOB H OKeaHOB CBII)J,eTeJibCTBYeT, lfTO Me

)l{,Uy HHMII HeT npHHU1mna.r1bHb1x pa3m11.fIIH. T. CnMoHeHKO 

npIIWJia K BblBO)ly 0 CXO,Il,CTBe B CTpoemm MarHIITOaKTHB

Hb!X cnoeB MaTepHKOBOII II OKeam1LieCKOH KOpbL B OKeaHax 

mseCTHbI o6wHpHbie rrpocTpaHCTBa, n::i;e nonoCOB!IJlHbie 

aHOMamm OTCJlTCTBYIOT. 
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Ha OCHOBamrn rrpJrnegeHHb!X 11 npyrux JWHHblX no 

crreunqnIKe MarHHTHb!X rronefr OKeaHOB JI KOHTHHeHTOB, a 

TaIOKe pe3yJibTaTOB aHamna MaTepHaJIOB 6ypemrn: ITO):(BO;J,

HblX CKBa)l{JfH B ceBepo-BOCTOI.JHOii Yacn1 T11xoro oKeaHa. 

BhmonHeHHbIX reonoroM H. A. ConoBheBol!, aBTOp pa6oTbI 

[ 68] .n.enaeT BbIBO,.Q, qTo (( ... ITO,.QTBep)K)leH!151 crrpaBe;QJUIBO

cnI nrnoTe3bI <.I>. BaiIHa n LI,. M3TTbI03a He cymecTByern. 

Henh35l He np113HaTh y6e,z:n1TeJihHOCTb cpaKTlfI.JecKnx MaTe

p11anoB H JJOrttqHoCTb 3aKJ1IOYemrn aBTopa, 03HaYaIOwero 

HeBepHOCTb II)J,en 0 pa3..UBH)l{eHllH OKeamI4eCKOro ,.QHa, 3a

J10)1{eHHOll B octtoBy rnopm1 TeKTOHHKH rnun. 

3. 7. JlELl,HBKH 

Cornactto IIapanneJibHOiI IIapa;uirMe 11enm1Ka o6pa-

3YIOTC5l B 60JibllieH Mepe Bcne;::i:crnne He):IOCTaTKa Terr.na 

rJJY6HHHoro, He)Kenn co11He1rnoro. B KaYeCTBe oYeBH,[{HOro 

CBH,IJ;eTenhCTBa MO)l{eT cny:IBJiTb cpaKT nep!IOJJ:III.JeCKOfO Ha

ciynamrn nomipHbIX Jie,.QHlfKOB ):(0 cpe,r:i:HHX H Hli3KHX Wll

poT. 

)J,pyrHM CBH,UeTeJlbCTBOM B rronh3Y rnaBeHCTBYIOlllef'i 

pontt rny6Irnttoro Ternrn B )j{!f3Hll rrnatteTbI Boo6me 11 JieJJ

HiiKOB, B qacTHOCTH, 5IBJrneTC5I TO, 1ff0 BCe J1e.[(HlIK1l BO BCex 

qacT5lX CBeTa 6e3 IICKJIIOI.JeHirn IIMeIOT y OCHOBaHirn TOHKlltr 

cnoiI )IG!,[{KOH BOJJ;bl. I10H5ITHO, '-ITO OH C03,naeTC5I 3a Cl.JeT 

I10JlOrpeBa Jlb)la cmny. 3TO - lUIJIIOCTpa1.urn HaKOITJ1eHI!5I 

Terrna rro,u TepM03KpaHOM, B naHHO!Vl CJiyI.Jae - non TOJJCTbl\l 

cnoeM Jih..Ua. HMeHHO 6.11aro;:rnp5I rro.i:na1rnam1IO cm13y neJ.

HHKH CTaJJH J1eL{HIIKal\m, a He CKOITJieHHei\I ITJIOTHOfO CHera 
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ATMOC<pepHble oca]lK11 B o6JiaCT51X BbICOKllX rop IIJlll BblCO

KHX w11poT He JlO/KneBbie, a cHeroBbie. KaK H3BecTHO, ne)]. 

MOiKCT llOJJy<IHTbC51 TOJibKO np11 3aMep3amm BO)lbl. 

l1pouecc 06pa3osamrn JibJla npoHCXOAIIJI cne.ri:yt0LI.1,HM 

oopa30M. f1o,n; BCe HapaClWDLI.l,l!M CHe)KHbIM TIOKpOBOM BCe 

6onee orpaHWll1BaJiaCb B03MQ)KHOCTb CB060,aHOrO pacce51-

111151 Tenna He.up B aTMoccpepy. Tenno HaKanmrnaJIOCb no.n 

'HllM noKpOBOM 11 TIOHeMHOry pacrnnmrnaJIO caMbil! HIDK

HIJH cnoi1 c1-1era, npespaLI.1,aH ero B BOJly. Bo.aa pacTBop51na 

/(OTIOJ1HI1TeJibHblH CJIOH CHera. Ho Ha HeKOTO]JOM ypoBHe OT 

no.uowsbl noKposa sona cTana 3aMep3aTb H npeBpamaTbC51 

B ITC)].. Me.nneHHbIH, HO HeyKJTOHHhIH pocT KOJIH'-IeCTBa Ten

J1a 1a JJ;JIHTeJibHbIH nepHo.u np1rneJI K cpopMHJJOBamno or

pOMf-iOH TOJ1Wl1 Jlb,Lla 113 nepB11'-JHOf'O CHera. Tio.uowseHHblH 

TOHI01H CJlOH BO,ZJ,bl, np11cyTCTByt0LI.1,HH scerJJ,a, TI03BOJrn.eT 

ne;:umKy nepeMelll,aThCH Ha 3HaLrnTeJibHbie paccT051Hirn. 

<l>eHOMeH JTe,ZJ,HJIKa 5IBJrneTC5I ofor3aTeJibHbIM 3BeHOM B 

o6u.teft uem1 reonorw1eCKHX co6bITHi1, npo11cxo.r:v1m11x B 

llCTOpllH 3eMJ111. IlpOHCXO/K,Uem1e neJJ,HHKOB, HX noBe,ZJ,em:re 

( nepHO)].MLJec1<0e ttacry nm-me 11 cncrynaHI1e) CB5!3aHbI c 3a

KOllOMep11b1MH 113MCHCIJIHIMll BHyTpeHHei1 .ai-rnaMHKII H po

Tal{l!OHHOIO pe)IrnMa '3eMJIH. Manoe nocTynnett11e r.rryforn-

1-1oro TenJla 1< noBepx11ocT11 s 06m1CTH nomocos o6ycnos

mrnaeT oopa30BaHllC nom1pHblX JIC!l,HHKOB. YMeHbWeHHe 

Ten;10aoro nOTOKa n '.)1rnaTop11aJibHOM ceKTOpe COOTBeTCT

BCliHO npHBO,[(HT K cJwpM11poaa1i1HO Jie!l,HIIKOB Ha HH3KHX 

u111pcna.x npe11M)'~ecTBc11110 B Bb1CoK11x ropax (ropHbie 

Jle,I\HllKll), B TOM 'lllC,Tle y CHMOf'O JKBaTopa Ha BblCOTax 

01\0JJO S,5 1\1\'I. 



HO.Tl).]pttb!e .ile,UHlll\B aKTllBHO pa3Bl'.!BarOTCJ.J B 3BC. 

U,UOH'Hble ( CTIOKOttHble) CTa::.JJm pa3BHT1l;;J 3tM..1JH )j npt :_ :_. -

BaKJ1fC5! (OCTaHas.mrnatOTCB H perpecrnpy.K'J ) B CT2l.J. ::

reopeBOJUO u11li. 

B 3BOJ1hlll,HOHH!b1e CTamm Te.10 3eM.111 npe.J c1a.e.r: -c ':· 

co6oi:i rpaBHOMepno BpamaKiu.u1fic5.1 paBHOBeCJ-TuJJi c.¢repc ; __ -
CKOpoCTh Bpamem~ KOTOporo nocTeneHHO ycKOp.Bcc: > 

IlpiI'! 3TOM YBeJ!'lPmBa.eT'OI OBailbHOCTh ero tj"JopMbJ. yn.::-_~

HsieTC5f yrraKOBKa BemecTBa n.TJaHeTbL B03pacTae1 uem :~ - -

6e:JiKJlUl.5l CJila JB 3KBaTop1rn.1lbHOM ceKTOpe. yMeHhWaec -_;: 

IilJJOTHOCTh iDOTOKa n1y6nHHOro Ten.Ja K DOJJHJCaM, 'HO ff:_ j·

BO,llllIT K pacrrpocrpanemno no.ilirpHbIX .Tle.'.lHHKOB B o6:iaCT :1 

cpe,llHHX H Hm'.KB:X umpoT. 

B 31)' ::>I>:e cTa,ll100 Ten.JJoBoii noTOK H3 tte.:r:rp yBe.rIWilf

BaeTC5.! B 3KBaTopnarrhHOM ce:Krope, 1-no Bbl3bmae1 Ta5:!1i1Jt 

{perpeccmo J rnpHb'IX ne21.HHKOB Ha HH3KHX urnpOTax c rn -

CTynaHHeM I!!:X 'K caMhIM BbJCOKH!\1 '-faCT:HM rap. 

3nr rnpouecch1 3amr1\1al:DT BTopyl:D nm10B1-rny reOJHl

J1¥1ecK011 3pbl. B KOHue 3pb1 nponcxo;:un rny6oKa5l peJlal\

ca.JJ;Illl HaKorrneHHorr BHyrpeHttei1 3ttepnrn HeAp, Bb1pa-

2Ka10iJJUfil!C.5I B npopbrne HeKoToporo o6beMa pacnJJaBJJCHH< )

.PO T.:IDKeJIDI'O BeiiI!JJ;)CTBa 113 BHeurnero 5l.Upa B HW3bl MaiiTI 111 

i(H.apymeHae p.a:BMOMepttocr11 pacnpeJJeJ1e11115l rn11<eCTH 11 

TeJle Bp.ame.mlll). 31'0 B CBOJ-0 OYepe,IJ,b Bbl'3bll3aer lflMCI I(' 

HMe IlOJJO)l\:eHJlil TeJ.ta 3eMJJJ1 OTHOCI1TeJJb!IO OCl-1 npau~Cllllil 

HapyIDeHJ1e paBHO:BeCHOrO Bpaw,emrn c ·3aMC/J)lCHllCM Cl () 

CKOpOCTR npmrn;1em12 ropoo6pa30BaTeJll,HLIX npOL(CCCUll II 

cKaYKoo6pa3HbIX onycKattm1 0KeaB11 1H:CI<HX 6s10Ko11 11 J\P\ 

n1x KaTaKJJM3MOB (reopeBomowrn). 
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B ttaY:ane ttaCTymrnwei1 3pb1 11 nepsoli ee noJIOBHHe 

reOJIOf'lfY:eCKHe co6bITIUI rrpOHCXO,ll5IT no .llpyroMy cu:etta

pmo. CMemeHae noJioJKemrn rromocos H 3aMe,llJiemrn CKO

pocni spamemrn np1rnO.ll5IT K yBemr4emno TerrnoBoro no

TOKa K nomocaM H OTHOCIHeJibHO 6bICTpoMy OTcrynamuo 

J1ell,HHKOB K BhICOKHM wHpornM. Oll.HospeMeHHO yMeHhllla

eTC5I TenJ10BOIT DOTOK B 3KBaTopHaJibttyIO 4aCTb 3eMHOro 

lllapa, 6Jiaro.uap5I 11el\1y B npe.D,enax HH3KHX lllupoT TeMne

parypa Henp DOHHJKaeTC5I, ropHbie Jle.UHHKII HapacTaIOT II 

CDOJI3aIOT K DO,[{HQ)J(1[5IM rop. 3KcTpeMaJibHbie 3aMe.!J,J1eHH5l 

spamemrn MOryT nprrneCT!I K o6pa30BaHHIO Jie.!J,HlIKOB 11 Ha 

pasmrnax -rpom111ecKoro no5Ica (3KBaTopaanbHOe OJ1e,n;ette

mie). 

TaKM B03MmKHOCTb npe,UnonaraeT, '-ITO cne.a:h1 OJie

,nettetta5I MOryT 6bITb OCTaBJieHbl He TOJibKO noJrnpHbIMH 

Jie.IlHHKaMH (KaK npe.n:cTaBJI5IeTC5I rro yMoJI'-IaHHIO ), HO n 3K

saTopnanhHbIMH. c 3TOIT D03IIU:HII 6onee ecTeCTBeHHO 11 

J1er4e MO)l(HO npe,ucTaBIITb naJieOKJIIIMaTH'-IeCKYIO o6cTa

HOBKY H 11epe3 ttee rraneoreorpaqmIO B cJ1y11a5Ix, Kor.na reo

nortt11ecK11e .uattHhie roBop5IT 06 mvieslllnx MecTo rJio6aJib

HbIX oJie,lleHemrnx. HarrpHMep, C4HTaeTC5I, 4TO pattttenpo

Tepo3oifcKoe (nm1 «rypottcKoe») one.a:ettemi:e, paccMa-rpn

BaeMoe KaK caMoe o6wupttoe B HCTopm1 3eMmI, rrp05IBH

JIOCb Ha Bcex, KpOMe AHTapKTll)lbl, MaTepuKax H rrpO,!l;OJI

)KaJIOCb DO'-ITH 600 MJlH JieT. EcmI HCXO,IlHTb Ii3 npe.ncTaB

neHH5I, '-I.TO HCTO'-IHHKOM Bcex one,IJ,eHeHIIM 5IBJI5IIOTC5J rro

J15IpHbie o6JiaCTH, TO no ,naHHOMY CJiyY:aIO npHXO)J,HTC5I 

npe.nnoJ1mKHTb, 4TO B Te .ua11eK11e speMeHa 3KBaTop npoxo

.UHJ1 11epe3 AttTap1crn.n:y H npocTpaHCTBa coBpeMeHHbIX 

OKeaHOB, KpOMe I1H):(HHCKOro Tor,I:la TOJlbKO Bee .npyrne 
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KOHTHHeHTbI B HX COBpel\1eHHOM B3aIIMopacuon0>KeHJIJ[ 

Mormr 6bITb oxBalfeHhr rno6aJibHbIM oneneHem1eM. Jfo6o 

BC5I IlaHre5I AOmKHa ObIJia Haxo.runhC5I Ha o.uHoM m uomD

coB, rrocKOJibK)' rrpe.urro11araeTC5I, 4TO B npoTep03oe 01ra 

erne 6brna e;:urnoi-1 n uenoil. Ho KaK TOrL1.a AHrnpKntL1a Mo

)l(eT OKa3aTbC5I BHe 30HbI 0.11e.[(eHemrn? 

0.uHaKO HMeeTC5I II .upyroi-1 BapliaHT o6b5ICHemrn 3TOli 

c1nyaunn Ha 6a3e ;:i:orryw:emrn 3KBaTOpHaJibHOro oJie)J,eHe

HH5I. IlpH 3TOM KOHTHHeHTaJibHbie 6noKa MoryT 6bITb oc

TaBJieHhI B HemMeHHOM ( COBpe1v1eHHOM) B3alfMOpacnon 0-

)l(eHJrn H urn:pOTHbIX I103IUl}UIX, He ClIJ1bHO OTJUI4al:OW:HXC51 

OT HbIHellIHHX. 06cTaHOBKa Morna CJIQ)KIITbC5I cne.uyfOW:R51 

B KOHUe apxe5I npoucxomu rny6oKa5l peJ1aKcau1rn tte..Qp 

(rrocTcm10m11icK<IB?). I1ocne,n,CTBH5I ee B ttalfane upoTepo-

3051 6bIJIH BeCbMa 3Ha4I1TeJ1bHbie: 3eMJI5I liCf1blTblBaeT CliJib

HOe 3KCUeHTpII4Hoe Bpaw:em1e n 3aMensremre HaCTOJ1bKO, 

lJTO 3a reonon1qecKH KOpOTKOe BpeM5I HacryrraeT 3KBaTOpll

aJlhHOe one;:i:ettett11e B npocTpaHCTBax OT naneoTporrnKOB no 

cpeAHHX WHpOT npaKOHTHHeHTOB, IlOKpblTbIX MeJIKOBO..Q

HblM MopeM. 

CneAyeT HMeTb B BIUiy, I.ffQ B paHHeil HCTOplm (Kplm

T030e) TeJIO 3eMJIH 6bIJIO OOJiee HeO.I{HOpO)lHbHvl II Hl'vteJIO 

ClIJihHO rrepeceqettttyl:O noBepxHOCTb c OOIIbWHM pa3MaXOI\! 

BhICOT Me)l(JJ:Y no.uMTb1M11 T5DKe.nbIMH MaHTHttHbIMII 6110Ka

MH u onyllleHHhIMH 6noKaM11 rrpaKOHT1rneHTOB. Bee 310 

o6ycnoamrnano 6onhW.Yl:O .umITeJihHOCTb npoueccos ypaB

HOBew1rnamrn Tena apalllemrn u ycTattoanemrn HOpManhHO

ro pe}KIIMa p0Tau1m. CooTBe1crnetttto, rrpouecchr BHyTpett

Hero XIIMII3Ma TaK)l(e 6hrn11 3aTopMO)KeHhI, BCJie,ucTsne 4e

ro 1rnTettc1rnttocTb Bbipa6oTKH rny61rnttoro Ternrn 6brna 
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Hll3Ka5l. c y<IeTOM B03!v!Q)KHOCTll OTHOCIITeJibHO JierKoro 

pacce1rnamrn Ternrn B anmccpepy Liepe3 6oJiee Terrnonpo

BOJlHhie nopo)J.bI MaHTIIHHbIX BbICTYITOB BttyrpeHHIIH pa30-

rpeB 3el\rnn nocne r.rry6oKHX peJiaKca1.u1i1: )J.JIHJIC5l TaK)Ke 

Ot.IeHb )J.OJlrO. 

3TO o6CT05ITeJibCTBO rrpe,!J;orrpe,l:leJIHJIO 6oJihllIYIO 

npOAOJI)KlfTeJibHOCTb paHHenpoTepo30HCKOfO 3KBaTopn

aJ1bHOfO one,n:ettemrn (nop5I.UKa 600 MJIH ner). 3a :no apeWI 

Bpamemie 3eMJIH CTa011JlII3llpOBaJ10Cb, CTaJIO HOpMaJibHblM 

(paBHoBeCHblM) II paBHOl\tepHblM. c Hat.IaJIOM ycKopeHIDI 

BpameHH51 3KBaTopnaJJbHOe one,nettem1e ttaLIHHaer MeJ{JieH

HO perpeccHpoBaTh. 

,[I;anhtteihnee ycKopem1e spamemrn o6ycnosnHBaer 

ttacryrram1e noAApttoro one,nettemrn. MaKCHMYM pacKpyT

KH 3eMJIH tlOCTnraeTC5l B Il03)lHeM npoTep030e H o6IIIHpHbie 

rrpocrpaHCTBa KOHTIIHeHTaJibHbIX 6JIOKOB I10KpbIBaIOTC5l 

noAApHhIMH ne.D.HHKarvm. D03;:i,ttenpoTepo3oi1cKoe one)lette

Hue npepbrnaerc51 cpa3oli CKJiaLJ:t.IaToCTH, 3aaepIIIa10meu ,n:o

KeM6pniicKttiI 3Tan IICTOpim 3eMJIIL 

PaccMOTµHM .nanee tteK0Topb1e Borrpoch1 reononm 

ne,nttHKOB, ocaemetttthre B pa6oTe [25], c no3murn rrpeJJ:na

raeMoi1 Kottr . .lemum (Bbm:ep)KKH H3 HCTOLIHHKa BbI,ZJ;eJieHhl 

rypcHBOM - KM). 3Ta octtoBaTeJihtta5l pa6oTa 5IBJIHerC51 

rpy.I{OM KonneKTHBa H3BeCTHbIX B Mupe crreuuanncTOB, 

rrpnBe,[(eHHhie B Heil ,uaHHble II C):(eJiaHHhie aBTOpaMH BbIBO

)J;bI 3ac.rry)KHBaIOT ;::wBeprrn H oco6oro BHHMamrn. 

0TMet.Ietttta51 CxepMepxopttoM CB5l3b ne,uHHKOBbIX oT

JIO)KettnH: sepxttero npoTepo305I c «110iJHHmbu1m 0Kpa1ma11-w 
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8H06b ccftop.1111poea1111b1x ogem11t1Jec"-11x 6accezi11oe» OL!eHb 

cymecTBeHHa, HO TOJibKO c onttoii oroBopKoil.: 0KeaH11LJe

CKHX 6acceiiHOB TOrJ{a He 6bIJIO. IlpOTOOKeaHHLfeCKHe 6.10-

KH eme J{OJiro OCTaBamiCb B BHAe OrpOl'v!HbIX Bb!CT)DOB 

MaHTHMHblX rropo,n., a HX OKpaHHbl B Te BpeMeHa, Hao6opo1. 

6h1m1 ll0J{HO:>KH51.MH, HHCXO,!J,51.1.UHMH K 6eperaM l'IIOpett:, DO

KphIBaBIIIIIX Tor.na Terrepenrnne KOHTIIHeHTbI. T e>v1 caj\1 bl \1 

3TH CaMhie OKpaiiHbl 51.BHJilfCb «CTbIKOBOID> 30HOH, me .le,J

HJfKOBhie OTJIO)KeHIIB He TOJibKO o6pa30BaJIHCb Ha MeCTe. HO 

u 6b1Ju1 ttapametthI B o6beMe 3a cLieT rrpHBttoca ,nono:rH11-

TeJihttoro MaTepHaJia KaK CBepxy (rpaBIITaJ..]JIOHHbltt CHOC c 

6onee BhlCOKHX qacTeiI MaHTHHHbIX BblCT)11lOB ), TaK ll co 

CTOpOHbI npa6pe:>KHOH TIOJIOChI MOp5I. 

B cpattep03oe UHKJIHLJHOCTb :IKH3HI1 mrntteTbI cTaHo

BlfTC51. ycTOHl.JHBOM H one.nettemrn qnmcupyIOTC5I B ll03.[lHe!I! 

op.QOBHKe (450 MJIH neT Ha3an), TI03,QHeM Kap6oHe (300 i\LlH 

ner Ha3aA), B rope (150 MJJH JieT Ha3aA) (110 ceudeme.1bc111G 

mup0Ko20 0.7ede11emm 11e 11aiide110: 10pc"-11e mwuumbT orl-

11apy;;1Ce11b1 e A11mapKmuoe, 110 06.wcmb ux c1wa1 !le ycma-

11oe.r1e11a), l.JeTBepTHl.JHOM nepHo,n.e ( 1 MJJH JieT Ha3a.u). Xo15! 
aBTOphr [25] nonaram1, l.JTO «Hu odua 113 meopzdt 11e npco

cmae .. 7RemcR cwua no ce6e c11oco611ozi (daJ1ce e cu1JemaH111t 

c OdHOll 1mu 11ec1W/lbKU.Hll dpy211.1111 meopllR..Hll) 00b51Clll/lllh 

pu111.lflll./HOC111b .1eiJH1tK06blX nepuoOO{:J))' Bb!pa3HM csoe OT

HOl.l.leHIIe K J{aHHOMY Bonpocy. 

Kotteu .uoKeM6pH5! 03ttaMeHOBM 3aBepwem1e oa

HOBnemrn 3eMJJH KaK rrnatteTttoro TeJ1a. ,[l,MbHeil:wee ee 

pa3BIITHe B ¢attepo3oe npOllCXO,illiT B KpynHOM TIJlaHe 150-

nee yrrop5l.L{OLJeHHO H plITl\IIFIHO no UIIKJlaM .n:mrre.TfhHOCTbfO 

B OAIIH raJiaKTH'-IeCKlitt fOL{, 3a KOTOpbltt Co.1He11Ha5l CilC-
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Te'.\Hl COBepwaeT O)ll!H DOJ!Hbltt o6opoT BOKpyr ueHTpa CBO

e!i raJ1a:KTIIKII - itvL11e1rnoro nyT11. B 3TOT KOCl\lll'1ecKnli UHKJI 

yK.na.uhrnaeTCR u,eJiaR reo.rJon1,1ecKaR 3pa - Kpyntteliumii 

Ul!KJI reOJIOnI'-leCKOro pa3BIITI151 3eMml (reounKJI). 

CornacHo cospel\1eHHOli reoxpotto.rJont'-IeCKoli Ta6-
Jmu.e npO,UOJDKlITeJlbHOCTb Ka)KllOU 113 3aBepweHHbIX reono

rH'leCKIIX 3p <}>attepo3051 (pattm1li naJ1eo3oli, no3AHnii na

.T1eo301l Me3030tt) COCTaB.rJ5leT B cpeAHeM 1 70 MJlH JieT. 

TipII4lIHHO-CJJe,nCTBeHHa51 B3am.IOCB513b KOCMIIt.JeCKHX u 

reonorH'-IeCKIL'\. COOb!Tllli aaeT OCHOBam1e npl!H.5!.Tb ll ra

nah.III'-IeCKIIH roA paBI-IbIM npm1epHo 170 l\IUIH neT. KaK II3-

BeCTHO, ero ,UJHITe.llbHOCTb eme He KOHKpeTH3HpoBaHa H no 

pa3Hb1M .uaHHhIM npe.unonaraeTCR B IIHTepBaJie OT ] 50 )].0 

250 l\LlIH JJeT. 

B 3Toli CB.H3ll OTMe4eHHaR asToparvm [25] p11TMH'-I

HOCTb Jle,nmIKOBbIX nepuo.uos no.rJyt.IaeT o6octtoBaHHOe 

06b5ICHem1e c tte60Jib111oli norrpaBKOtt Ha JVmTeJibHOCTb B 

,.a:onyCTIIMbIX npet(enax - 170 ".rnH neT BMeCTo 150 MJIH (no 

np113ttaHHIO caJVmx asTopos «llepuoo G 150 .ll."lll .·1em e1qe 11e 

oo~a3au » ). Cne,uosaTeJibHO. rno6a.rrbHhie oJieAettemrn, KaK 

«rropo)l()].eHIIe» B3alil\!006ycnosneHHbIX KOCMII'-IeCKHX H 

reonon111ecK11X npoueccos, Tectto CB513attbI c ranaKTHt.Ie

CKHM rO,LlOlVL 

On1e11ettttrui: nepnom14HOCTh xapaKTeptta AAA o6meii 

CTa.r:um pa3BIITll5l KpynHblX o.ne;:i,eHeHIIll, B uenoM 3aHH

JlvtalOlll,ett BTopy10 nonos11tty reo,rrornqecKoii 3pbr. Otta co

CTOUT H3 pa3ttopaHrOBblX 60.1ee Me"lKllX <}>a3 fJ}'JlbCHpyIO

lll,ero pa3BlITWl - nocTeneHHoro nocTynaTe.nhHOro ttapac

TaHirn Jie,.a:HIIKOB, speMeHaMn npepbrna10meroc51 cpasttn

TeJibHO ObICTpblMll 4aCTII4Hb111.rn OTCTyrramrnM11. Tiocneµ:-
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Hne CB}l3aHbI c MaJIOaMTIJ1lI1)' LlHblMH qrny tcryauirnMH y CKO

peHirn BpameHirn 3el\rnlI, o6ycnoBneHttbIMH nepHOLlJ1L1e

CKHl\UI npO}IBJieHirnMII JIOKaJibHbIX KOpOBbIX reonorw1eCKII\: 

npoueccoB, ttapyrnaIOw,1ix paBHOMepttoe ycKopem1e Bpa

memrn 3eMJlH BKyne c TaKHl'vfH cpaKTOpaM!I TOprv1mKeHII5!. 

KaK ttyTaUHOHHO-npeuecCIIOHHbie I13Mettemrn TIOJ1Q)KeHJ !51 

OCH 3el\UIII B npocTpattCTBe, BJIIUIHHe JIYHHbIX npmrnBOB H 

T. Il. 

Tiocne 3aseprnemrn anhnnl!cKoro TeKTorette3a 3e'>Ll5! 

CTa6nJUI3HpOBaJia paBHOMepHOCTb Bpaw:emrn H celiLJ:aC Ha

q1-rnaeT nocTenettttoe ero ycKopemie, Benyw:ee K pa3BHTmo 

HOBOro OJie,UeHeHirn KaHH030HCKOtt 3pbI. KoJIWieCTBO ll3-

BeCTHblX onenetteHMH B Il03)1HeM KaHH030e (OT npeBH!lX K 

MOJIOLlbIM - rIOHUCKOe, JVIettneJibCKOe, pnCCKOe JI BIOpMCKOe 

B Anhnax, nx npe,l(nonaraeMbie aHaJionr B Cesepttoii A\1e

pm<e - tte6pacKCKOe, KaH3aCCKOe, llJIJlliHOCTCKOe II BHCKOH

CHHCKoe) MO)KeT TOJibKO yBeJ1lI4HBaTbC}l B 6y .aymeM. 

B HaCT051I.Uee spe?>.rn 3erv1JI5! npe6hrnaer B nOCTBI-Op'li

CKOM Me)KJle.UHHKOBbe. Ecnn 6y;::i:eT BbI,nep11arnaThC5! npo

.noJDK1neJihHOCTh nocne;::i:mrx Me)KJ!enm1Kosnli, cnenyIDwan 

cpa3a one.uettemrn MO)KeT HaLJ:aTbCR coBceM cKopo, B Ter.ie

HHe nepsbIX TbIC514 JieT. Hcxo,n:R II3 .n:nnTeJibHOCTH npen:we

CTByromux reononi:qecKHx 3p, KattH03oil.cKa:H MOJKeT npo

.!lOJJ)KaThC» eme 100 lMJIH neT. I1 BCe 3TO Bpe11.rn Ha 3eM.le 

6y.uer ttapaCTaTh noJI}lpttoe one)lettemie co see 60J1bw11\1 

oxaaToM TeppHTopHiI n na.r1hHeliwmv1 nottmKemreM cpenr1e

roJJ,osoil Tel'\mepaTyphL 06u~ee ero pa3BHT!Ie 6yneT nepllo

,uuqecKu npepbIBaTbC}l OTHOCIITeJ1bHO KOpOTKHMH MeJKJ1t'.:J

HHKOBb5Il\UL Ha 3TOM cpotte npenpeKaeMoe «rno6aJ1bHOe no

Tennemi:e)} (ecmi: TOJibKO JJ,ettCTBHTeJ1bHO c6yneTcR) l>m;i:eT 
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OKc13aThC>l noc.ne,UHIIM llJlll OJlHl!M 113 nOCJle)].HIIX Tel\mepa

TYPHblX m1KoB reKy1uero Me)KnenH11KOBb>1, KOTopoe B reo

Jll..)nl'IecKH 6mrnrnihuee Bpel\rn cMeHllTC5l noxo.no.naHneM. 

0CTa.roumec5I Ht'5!CHblMII npW!llHbl OTC)'TCTBll5l ne,n

H!IKOBblX OTJ10)KeHIIfi B 00.TJblllllHCTBe .IJ:peBHIIX TOJIUI Ha 

ca:.-.IOM .nene ,1iBJU1.lOTC>1 O'IeBHJJ.HbIMJL B .uoapxeilcKoe spe1vrn 

tta 3el\uIC He OhIJIO cBo60.IJ:HOiI BO;JbI, cne):{osarenhHO, He 

Morno ObITb 11 Jih;:ta. Bona Ha nosepxttocr11 3eMJill no.Hsn

nach s Hat.Jane apxeH npn nen1.D:parau:mr OCTbTBaIOI11IIX no

po.D: MattTHHHhIX BhicTynos. Otta 6yKsa.rrhHO BbITeKaJia 113 

TeJI orpOMHbIX MaCC!IBOB H 3aJUIBaJia Hll3IIHbl - nporon

JiaTcpopMbl, npespamR,ll IIX s MopH. Ewe tta.n;o yqecTb, I.JTO B 

apxee Ha 3eMJie npeo6na.Qa.11 rnnnhIU pe/KHM H3-3a JlOJiroro 

OCThIBamrn MaHTHCTHblX rropO.D: Ha rrosepXHOCTII II Ha l\'faJlbIX 

rnyfornax. KpoMe Toro, 3eM.lJI spamaJiaCb tte.noCTaTOl.fHO 

6b1CTpo BBH,[{)' Heo.nHoponHoCTII pacnpe.ueJTemrn rn/Kenoro 

semeCTsa no ee Teny. 

Ha ca11<uoc BhICT)1 nax MaHTIIUHhrx Maccusos BO.I{bI 6h1-

no He MHOro. Cne)lbl JieL{HHKOB, eCJUI L{filKe OHH 6brnn Ha 

HHX, see paBHO He Mor.rm coxpaHIIThCJI BBH.UY rny60KOH 

LJ.etty.nau:uu ux nosepxHOCTH s TeLieHI1e MHJIJIHapLJ.OB JieT. A 
Ha npOTOKOHTifHeHTax, sceueno 3aJHITblX BOLl,Ott, B apxeii:

CKliX TOJIIuax Jie,I{HHKOBbie OTJlQ}KeH1rn TaIGKe He MOrJIU o6-

pa30BaTbC51. 

CaMhre .npesm1e J1.eJIHHKOBb1e OTJJ.O"IKemrn ttafiAeHhI s 

pattHerrpoTep03oiicKax ronmax Cesepttoii Al\1ep11Ku (nrn
JIHThI rypOHCKOH TOJllllll), :EOiKHOil AcppHKli (n!JIJllIT rpHK

Barnytt), Cesepo-3ana;rHoli Ascrpa_rm11 (runmn cpopMauuu 

Typu-Kp11K). 3ro MO:.KHO rroHHMaTh raK: noCJie nepsoii 

(npen:apxelicKoii) rny60Ko1'i penaKcau:m1 3e~urn s Tet.Jemie 
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Bcern apxe» o6penurn ycToii41rnoe paBHOMepHoe Bpawe\-\;Jt 

n craJia nocTeneHHO paCKPY'·llrnaTbC5! B tta•rn.:11e np01ep1.Y50H 

YcKopettue ee Bpamemrn nmrnocb 04eHb ILO.:'Iro (;:ro 

MIIJIJIIIOHOB neT). 06pa30BaBW!leC5! B paHHe:\! np0Tepe:3c1;; 

ne,I.lHIIKll pacnpocTpamumcb Ha 6onbllleil: •rncn1 3e1.':H(Jri 

nosepxttoCTn. 

B Kottue paHttero npoTepo3o.H npo11cxo.zmT o4epe.JHE..5! 

r.ny6oKa.H penaKcaun.H 3elt'.rnu: HapyrnaeTC5! ycrnHOBHBw1:i1-

c» poTaUHOHHhil1 pei-KHM, Bpamem1e CTaHOBifTC5l. 3KCue:"-O

TPII11HbIM u 3aMe!lJI.HeTC5!. ne!IHl!KII OTC'rynalOT K no.lJKca•.1 

IlocnenoBaBIIIIltt 3aTe!l-.r 3BOJIIOUIIOHHbttt nepno,J, ObUI cc.1b 

lKe !lOJffHM: norpe6oBaJIOCb .J .. llfTeJibHOe Bpe.M5! ,Jjffl B·~,c

CTaHOBJIIeHirn paBHO.MepHOfO Bpamemm Ii HOBO!l pacKpyr<J'. 

ruiatteThL B :noil CB5!3ll c1e.:ryt0mee lllnpoKo;..rncwrnf·r:c:: 

OJieAeHem1e pa3BIU10Cb TOJlbKO B D0321HeM npoTepo3oe. 0 

qeM CBII!leTe.11bCTB)1IOT JJ:aHHb1e, o6Hapy;.KeHHbie Ha ::'Cc:< 

MaTepuKax. 

ToT cf>ah.1, <rro <;BO .uuozux /Jl11/011ax .7erJHllF:D601e ()!/l

,10.Jl('emm 11e11ocpei>cnwem10 nepe;;.pb1Gmom .HOllfllblt! 1w; i

l({ll Kap6011al11HblX nopotJ - ll36eClJ1Hfll\06. OO:l0.Hllll106.'>, yc·:Z~-

3hIBaeT tta pe3KHil xapar-.-rep cMeHbI na11eo1eo.:iornYecK01< ;i 

cooTBeTCTBeHHO, naJieoreorpaqmqecKoii o6cTaHOBor.:: :-:2, 

ttaqaJihHOM :nane pacKpyTKli JIO onpe.:ie.1ettttoii ::mox1: r:a 

3eM.ne npeoona,naJI OTHOCl!TeJ1bHO cnOKOJIHblU pe;·Km.c :: 

poBHhIM TernihIM KJIHJMaTOM. Ha KOHTHHeHTfu1bHbIX 6.1c:-:2x 

npoucxoruum TeKTOHifLJecKue aKTus1nau1m yMepettHoil: ;1+ 
TeHCJIBHOCTH, BbipaJKaIOwHeC5l. B npOpbIBax H3 nO]lKOj)OEi\ 

rnyOim noplUIH CO.lleBbLX pacrnopoB (B YaCTHOCTii, irnp·5o
HaTOB) Ha ,.!lHO BOLIHbIX 6acceil:HOB c o6pa30BaHJieM J\W'-C

HblX Kap6ottaTHbIX TOJilll. C Ha6opoM ycKopemrn spawe:1;::::: 
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illJ10 Hacrynam:1e Jie,[(HlIKOB OT CTOJ1IOCOB Ha cpe.n:mie H HH3-

Krre wnpoThI. ITpH 3TOM ne,[(HHKOBbie OTJ10)Kemrn tteno

cpet1,CTBeHHO nepeKphrnamr 06pa30BaBrnnec51 ttaKattytte 

TOJII.IUI Kap6oHaTOB. 

I1pH4IIHa nepeKpbmrn Jle,I:\HlIKOBbIX OTJIO)Kem1:H op

,[(OBH:Ka c1rnypHHCKHMlI CJiaHUalvlll 6e3 CJie,[(OB 3Ha1fIITeJib

HOro nepepbrna CB513hrnacrc51 c Kpyrmoii TpattcrpeccHeii: -

« ... 611e3Gl7Hb1.1111oebwu:1111e.ll )')J06HJJ .uopR no hpailHeii .ltepe 

Ha 300.11, HO, eo3.1t0J1c110. c)a.)fce Ha 500.11 . ... Tpyo110 060RC-

11wnb 111ffKOe !108bllllCl/ZU! /ll0.7bl.:.O 3G Cltem nlll1blX JleOJlllK0-

6blX eoo. Ec~m ObT pacmm1.1 (Jecb .wo B coepe.,1e111101I A11-

mapKm11oe, ypoee11b .1111poeozo oh·ea11a 1106b1cu.1cR 6b1 ecezo 

11a 65..lf. C1eo0Bame.·1b110. iJo.1:;1c110 6b1.w 11.llemb .llecmo 1w-

1.:.oe-mo Kamacmpoqmi1ecK.oe co6bm1ue». 

BhIBO)J. o npH1IaCTHocn1 K 3TOMY cpaKry KpynHoii Ka

TaCTpocpbI Hanparn1rnaeTc5I co sceil 01feBH,!lHOCThKl. ITpnpo

n:a ee nOH51THa. 3To Oh!J1 KaTaKJIII3M no TOMY )Ke o6meMY 

cu:ettapmo CMeHhI reoJiorwrecKIIX nepno):{OB. B Kom.i:e op

)lOBHKa pa3pa3IIJiaCh TaKaHCKa51 cpa3a CKJia,U1faTOCTn. Otta 

np051BIIJiaCb HCKJII01fIITe.TJbHO pe3KO II npepBaJia cymeCTBO

BaBWHH ne,nttJIKOBhril peJKmvi. B pamem1e 3eMmI 3aMe):(Jrn

noch, CTaJIO ttepaBHOMepHbI!\L HttepwmHHhie c1rnb1 3KCU:eH

TPWrnoro Bpamemrn l\ffHOBeHHO CHOCHJill oco6o BblCT)'

naIOIIJ;Jie qacni ropHbIX coopy:t1wm1il. HeKoTopoe mMette

mie cpopMbI reou.n:a np1rneJio Ha HII3KHX rnupornx K nottn

)l(eHHKl IIOBepxHOCTH 3erv1JIH, a Ha BbICOKHX I.IIHpOTax - K 

no.n:beMy. ITpn 3TOM npoIIcxo.n:11Jio MacrnTa6ttoe nepeMe

mem1e BOllHblX Mace, KOTOpbie HeCJIII c co6oil OOJIOMKII 

CJiaHI.i:esaTblX nopo,n II OTJIO)KllJlll IIX Ha IlOBepxHOCTIJ op

)lOBlfKCKHX Jie,[(HIIKOBbIX OTJIQ)KeHIIif. 
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TiocJie)l.CTBH5I rno6anbttbrx KaTacTpocp c pe3K111\1 m
MeHemieM o6cTaHOBKH cpe,D,bI o6IITamrn ObIJIH ry6nTeJ1bHbI 

,[],JUI )KIIBbIX opraHll3MOB pacnneJibHOro H )lUIBOTHOro illll

pa. «B KOHlfe nep.ltCKOZO 11ep11ooa 3(( 11ec1,·o .. 1bA."O .lllUL7UO!/(}() 

Hem pe3JW COKpamll.70Cb l/UC70 jJOOOG .lfOjJCKUX 6ecnox;o

H01JllblX: rf.Jopa\tUlll((jJep, Kopct"t.'!OG, ocmpar:oiJ, 11c~pm1.1m1-

i>oe, n.w1Je110211x (6paxuo11oiJ), .uopcKux .numl, mpu .. w611-

mo6, 6.1acmouoeft; Bbutep.w 3. ./ zpynn .11wmt0x., 11ec1w. tb1,·o 

zpynn 20.10eo110211x .1t0J1.11oc1wG u 2y6m: u .lf1102ue ce.uei1cm

ea MOJl.!llOCK.06. 

Ha3e.11tHb1e pacmeHltfl 11e uc11b1ma.m c11.1b11b1X l/3.11<:: 11e

HUll 6 Ol71.7lll/Ue om Jl0360110lfllb!X :J/Cll60J11llblX: 6bl.ltep.w 

OKORO 75% ceMeitCll16 3e.ltli060dliblX lf C6blute 80% ce

.Hef1c111e npeC.iHblKGlOUfUXCfl. B l.fe.11 ;)Ice 3ag_110lfa7acb npwn1-

11a "6uo.102u1JeCKOll KamacmporjJbl" 3mo20 3!1U3oda, Komo-
..... II .... ..... 

pblU paccMampueaemcn ,,_.aK ca11b111 3Hal/11me.1b11b111 nepu-

oo 6b1.uupamm e na1eo11mo.102ulfecK01/ .wmonucu "? B om

eemax ua 3mom eonpoc 11em coz.1acoea11Hocmu . 

... Ha1160.1ee pe301mo npeono.w:J1cumb, lfmo coe.,i1ecm-

11oe eo3oeiicmeue U3.11e11eHl11/ Kw.uama 11 211dpocrjJep1>1 G 

nep.;i,rcKO-Kap601106blli nepuoi.J, cema1111oe c K0.1e6a11wrn11 

ypo6H5l OKeGH06 u ll30CJ11lll71Ul/eCKll.lfll dGU:J/CeHZIJl.1111, 

... 6bTJIO c.WlllKOAt c.10:>1C11b1.11, lfmo6b1 .1mo211e pacmemm 11 

J1CueomHb1e .:i10z.,1u ycnemb npucnoco6wnbcR K 11e.;wy e ceoe.11 

pa3eumuu . ... 06cmanoe1:u .'lteltfL7llCb com11u pcl3 6 melfe11ue 

.1edHmweo20 nepuoda u mo.1bKO 11au60.1ee cmo1iK11e e110b1 

C)~He.w Gbl:JICZJnlb. 

Pacc.1tampuGaR iJpy211e .r1ed11UKOGb1e 11epuodbl, .111>1 

c1J11mae.11 ''.1eiJ1111Koeoe cmu.:i1y.1upoecmue" G03M0:>1c111>1.11 

(/JGKl110JJO.lf 3GOH/Ol(UU, liO 6 nep.1tCK0-1Wp601106blll .1eOliU/;()-
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6onl m:puoa. ,;.omopN1I onu11tta/1CH 60.1nuw1I npo<Jo.v1c11-

me."lb1t0cmb10 u ?.·1_i·60A:nw1 ,:>_706a.1b11bl.1111 £m3cJe1lcmB1tfl'1lt, 

o.w<>ew?fll/€, 110-B11ou.1t0.11y, npcapamu.wcn G (il.!<~J'llfltlt pa,;.

mop. 011 noiJa6.1fl'I p1ummwe 60.1b111e1/ l/acmu J1c116oi1 11pu

poc7b1. To.1nK.o 11a1160.1ee .Hoi51obHn1e u :J.wcmw1111>1e 6Udb1 

nepe:>K'1cm 11ep.llcKml 11epuoa ». 

£e3ycnoBHO, opra1-m<1ecK11Ii !\mp '-l)'TKO pearnpyer Ha 

mo6h1e H3Mettemrn 0Kp~0Ka10meii cpeAhI. Ho B UHTHpyeMoii 

pa6oTe rnastta51 npwurna Maccosoli nr6em1 MHOrnx BIIJJ.OB 

cpayttbI II cpnopb1 tteseptto ornoLJ,11Tc5:! one,netteHino, KOTopoe 

B ,upyrnx CJIY4351:X paCCl\IaTp1rnaeTC5:! KaK cpaKTOp 3BOJUOUIUI 

)IGI3HIL One,neHemie ueiicTmneJlbHO cTaBIIT ycJ10B1rn )KlJ3-

ttu B 04eHh :IKeCTKIIe pa11.1KII, HO IICTpe6llTb )KllBOTHbIH II 

pacnrreJibHhltt Mnp B Tex :-.iaclllrn6ax OHO He l\t0:1KeT. 

Ha caMoM .n.ene, octtoBHOII npHY1rnoil: n106aJ1bHbIX 

KaTacTµocp, BKJIJ0'-1351 6Honon111ecKy10, 5:!BJUUOTC51 rrepuoJJ.H

qecKue nnatteTaptthie reomrnal\1wrecKIIe npoueccb1, rrpeph1-

Ba10mue pa.3BIITHe OJieJJ,eHeHil51, B TOM '·UICJie II nepMCKO

Kap6oHOBOro, co CJlQ)KHBWlIMC5:! tta6opoM )KllBhfX opraHII3-

l\'10B. Ilpu LJ:JIIITeJlbHOM HapacTaHlllI .TieAHIIKOB oprattll'-Ie

CKIIII l\mp ycneBaJI a.uanTnposaTbC51 K HOBbIM ycnOBIUIM. 

Ecnu 6h1 ne,nttuKn OTCTynam1 TaK )Ke 1• ... 1e.nnetttto, KaK Hacry

rrann, 6uonoru'-leCKHe Bll!lbI ycneBan11 ObI np1rnhtKttyTh u K 

rrepexo.ny B 6onee l\UirKIIe ycnosuH 0Kpy:1Ka10meii cpe!lhI. 

Ho ne!lHHKOBhitt rrepIIOJJ: npephmacrc51 pe3KO npu COBOK)'n

ttor ... 1 rrp05IBJieHIIH KOl\lrnieKca B33HMOCB513aHHhIX rno6arrh

HbIX reoJ1orn11ecKnx npoueccoB c pa.3pyw1rrenhHhI!\m no

cne.ucTBJrn.MII, 4TO n np1rnon:11T K 11.rnccoBoil ru6em1 yH3BH

MhIX Bll!lOB )KllBOTHbIX II pacTeHHH. 
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KaK He pa3 yrroMHHaJlOCb Bbrrne, reoJlorw-IeCKMe Ka

TacTpocpbI o6ycJlOBJ1IIBaIOTC51 nepI10,Z:J;IP.IeCKHMll rrp051B.rre

HH51l\Ul BttyTpeHHeH llllHal\UIKll 3eMJTII rrp11 co.neilcTBIUI na

pa)J.OB rrnaHeT (BeHepbl II MepKyp115!), KOTOpble HapywaioT 

ee paBHOMeptto ycKopmomeec5! Bpamem1e 11 3aMe.nmuoT 

yrnOB)'lO CKOpOCTb Bpamemrn. I1ocne.QCTBII5IMH 3TOrG 51B

IDUOTC51: 3KCL{eHTpwrnoe Bpamem1e 3eMJil:I, npIIBOL{51I..Qee B 

)J.eMCTBHe pa3pyrnHTeJlbHbie IIHep[lHOHHble CHJlbl orpOMHOli 

MOW:HOCTH H C03,na10mee pe3KI:Ie KOJTe6attH51 Harrp51)1CeHHO

CTH MarHHTHOro Il0J15! BITJlOTb )],0 qaCTOH CMeHbl 3HaKa no

IDipHOCTH, ll3Mettemrn cpopMbI Tena Bpamemrn, rrepepac

npe)J.eneHHe TattreH[lHaJibHbIX Harrp51)KeHHH B JII:ITOCcpepe, 

rrJIOTHOCTH pa.nuaJihHoro rroToKa rnyfornttoro Tenna K rro

Bepxttocn1 B ITOMpHb!X H 3KBaTOpHaJihHbIX cerMeHT3X. 

I1poncxo.u;51T npouecchI o6pa3oBamrn roptto-cKna.n.4aTbIX 

coopy)l(eHl:IH, 30H rnyfornttbIX pa3JTOMOB c CHJlbHeHWIIMll 

3eMJJeTp51cettIDIMH n II3Bep)lcemuiMH BY JTKaHoB, cKaqK006-

pa3ttb1e orrycKaHH51 OKeaHWieCKHX 6J10KOB c rrepeMemeHII51-

MM BOLIHbIX Mace no IlOBepxHOCTH 3eMJIH, H3MeHemrn KJlll

Manf1IeCKIIX TI051COB H .n:pyrne KaTacTpOcpbI rno6aJTbHb!X 

MaCllITa6os. l103TOMY Ha6mo.u:aeMa51 B3aHMOCB513b l1 KOppe

IDIUIUI TaKUX reonon:1qecKI1X KaTaKJTH3MOB, rrpHBO,Il,511..QHX K 

6hlc-rpoi1 ,uerpa.u:aum:1 H perpecc1111 one.nettem1i1 H 3aBep

rna10m:nx orrpe)J.eneHHbIH 3Tarr pa3BHTH51 3eMJTH, o6beKTIIB

HO o6ycnosnetta. 

B nom1pttb1x o6nacT51X Be4Hbie Jih)J.bI o6513aHhI cso111v1 

npoucxmK.uemieM HanoJKemuo ..usyx cpaKTopoB ne.noo6pa-

30BaHH5!, CB5!3aHHblX c: ] ) MeHbl.llHM KOJll14eCTBOM TerrJia 113 

He,np B nom1pHbIX cerMeHTaX rrpH yBeJlH4emm CKOpOCTI I 
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)J,ttyca 11 yse1mYett11e 3KBaTop1-1aJibHoro; rrp11 3TOM nosrnp

Hhie o6JiaCTl1 I1COblTbIBaIOT ITOHIDKeHHe noBepXHOCTH, a 3K

BaTopi:1aJibHbie - nOBb!WCHHe. ·:ho npHBO)J,HT K nepeTOKY 

HeKOTOpOH qacnr 06beMa BOJJ.bl MHposoro OKeaHa OT 3KBa

TOp11aJihHOfO 0051Ca K llOJ151]JHbJM o6JiaCT5lM. TiepeMell(eHl le 

MaCChl TenJIOH BO)J,bl K XOJlO)J,HbIM pai1ottaM pe3KO yBeJIIJLJll

Baer Hcnapemie B rromipHblX o6naCT51X, COOTBeTCTBeHHO 

l10BbIUia51 KOJ1H'·ICCTBO Bbina)J,al:Oll(HX TaM aTMOCcpepHbl'( 

oca)J,KOB. TaK o6pa30BbrnaeTC51 MOIJJ:HbIH ne.nosbIH nattu11pb 

Ha no111:0cax. 

HaUia 3noxa, KaK H ,Qpyrne MC)J{J1e,QHHKOBb51, xapaK

Tepw3yeTC51 Apyr11M pe;m111.10M poTaumi - 3aMe.nneH11eM 

Bparu:eHIUI 3eMJitt. reoHJJ: CTaJI 6onee K]JYfJlbIM (nOJUipHbie 

o6nacni npHnO)J,H51Tbl, a 3KBaTOpHaJibHbie - HeCKOJibKO 

orrycnrnHCb), pe3KO or-paHHl.fHJ1C51 nplITOK K f10J1IOCaM Ten

JibIX BO)J, II Ha 3eMJie DOHII3HJ1C51 TeMneparypHbIH KOHTpacT 

3a c11er rrOBbIIIleHirn nporpesa no115lpHbIX cerMeHTOB 3el\1-

HO:i1 KO]Jbl. B HTOre 3a flOJ151]JHblM KpyroM Bbma)J,eHHe aTMO

ccpepHbIX oca)J,KOB CTaJIO 3Ha1IIITeJ1bHO MeHbUie, a Jle)J,HHKll 

H3-3a I10)J,TaHBaHH51 CHH3Y pa3pylllaIOTC51, .nerpa.n.11py10T, He 

HMe51 BOCilOJIHemrn o6beMa. 

Tip051BJieHH51 3THX rrpmHaKOB B HaCT051Ill:ee BpeMJ! 

HeJib351 CB513bIBaTb c «rno6aJibHbIM IlOTerrJieHHeM». <!>aKTI 1-

'leCKH )Ke HMeeT MecTo noTennemie JIHIIlb nomipttbIX cer

MeHTOB 3eMHOfO lllapa. Bceo6w:ei1 KaTacTpOcpbl OHO He He

cer M He 6y.n.eT HOBOfO BceMH]JHOfO noTona Ha KOHTHHeH

Tax, 3a HCKJIIO'leHHeM, B03M0)I<HO, noHmKeHHbIX yYaCTKOB 

6eperOBbIX JIMHI1H. 

lfaMeHeHHe cpopMbI reoH)J,a u xaparnepa pa3BHT1rn 

one.uettemrn cyTb B3aHMOCB~3aHHbie CJie)J,CTBH51 e,D,HHOfO 
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r\'.'0:10rw1ecKoro npou.ecca - 3aKOHOl\tepttoro Kone6amrn 

CKOpocnI spamemrn 3el\l.Tlll. B 3TOII CB>l3II BCKpbIBaeTC>l 

OWHQO'-IHOCTb BOCnp1rnTll>I, t.ITO npu OTCTynaHil!I JieL(HHKa 

peJihe¢ non HII1'\I nonHIIMaeTc>1 sc.rre.ncTBIIe ctt>1T11>1 seca 

To.11m11 Jihna. TyT nepecTas.neHbI l\tecTal\m npu<nrna II cneu

crnue. Ha caMOM ,ue.ne see no.rrrrneTC5! ttao6opor sttaY.aJie 

nponCXOJlllT HeKOTOpbIII IlO,Ubel\1 noBepxHOCTH reou.na no

.rrnpHbIX o6nacTeil 113-3a 3aMea.rremrn spamettII51 3el\rnn, •no 

corrpOB0)1{.:r:{aeTC51 yseJIII'-leHIIeM IlJIOTHOCTII pa.nnaJibHOfO 

noTOKa rny6Irnttoro Ternrn K rromocal\1; n, KaK c.ne.ncTsne 

:noro, noTOM TOJihKO pa3pywaeTC5I 11 ObICTpo oTcrynaeT 

noAApHoe JieJJ,HHKOBoe nosre. 

HecoCT0>1TeJibHOCTb ycT0>1sweroc>1 l\rnemrn Ha :noT 

C'·IeT no,n:KpernrneTC>I eme II tlJl!3IIYeCKIL no n.TlOTHOCTII ne,u. 

nerqe BO.Ubl n rurasaeT, a tte ToHeT B Heli. KaKoil Obi T>1:>Ke-

11oii ttu Ka.3anach Macca .rren.tt11Ka 6onhwoil TOJII.lJJIHhI, ee He 

;uocTaTOlfHO, t.1T06b1 3eMHa>1 Kapa rrporn6anacb rro.n Heil. 

,[{a)Ke non T>1)1{eCTbJO 6a.3a.TibTOBoro noKposa 3eMn>1 He rrpo

rn6aeTc>1, ocenaeT TOJihKO 6JIOK, m-no,U KOToporo 6a.3anb

TOBbitt pacnnaB H3.T111BaeTC5! Hap)'"IKY no orpaH114IIBaJOIIUIM 

pa.3pbIBal'vl. 

HepoBHOCTh ¢poHTa npo.uBII)l{eH!rn noAApttbIX Jie,lJ,

HltKOB onpe)lem1eTC5! TIIIlOM KOpbl pa3JIIl'-IHbIX yqaCTKOB Ha 

nyTII HX HaCTyrn1eHWL TIO yqaCTKa!\t TehTOHII4eCKll CilO

KOttHbIX .upeBHIIX TIJiaTtjJopM .rre,UHllKOBbIU noKpOB npOJlBII

raeTC51 Han6011ee )la,rreKo Ha 10r (513hIKII). A Ha yqacrKax 

KOHTllHeHTaJibHOif KOpbl Il03JlHeil Tel'10HlI4eCKOif aKTJIBll-

3a1um u KOpb1 oKeattHYecKoro T1ma. rue pa.3pe3 c.rraraJOT 

6m1ee TernmnpOBO)'lHble nopO.'l.bI, .rrenm1KOBbltt ITOKpOB Jiii-
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60 He o6pa3yeTC5!, mr6o IIMeeT cna6oe pa3Bimre (He60"1b

Illa5I TOJllllHHa, KOpOTK11H cpoK cymecTBOBaHirn ). 

B :noif CB5!3If MHrpau,irn )£GIBOTHhrx II pacTett11iJ npii 

HacTynnemrnx JieJJ,HIIKOB npoHCXO,[(I!T He TOJibKO B l{))KH0'.1! 

Hanpasnemm, HO H B,UOJih IllnpoT B pai10HhI, rLJ,e rro yh:a-

3aHHbIM oco6eHHOCT5!i'V1 KOpbl Be4Hbre Jlbl(bI He o6pa30Ba

JIUCb. Haxo.ri:Kn HCKOnae1v1brx 11 apeaJibr cospeMeHHbIX pac

Temi:if, :th.J'KOB H 3Bepei1 CBHJJ,eTeJibCTBYIDT 0 cymecTBOBa

HlHI y6e)J{HI.q B ceBepHbTX umpoTax. B :nor-.1 OTHOWeHltll 

nyqme u3yqeHHbIM npHl\1epo1v1 5!BJUieTc>1 6oJihilla51 He no.J -

sepraBilla5!C5! one.ri:eHeHHID Tepp1nop1rn, oxBaTbIBaIDwan 

BOCTOK Poccm1, A.rr5!CKY u CeBepo-3anMHYID KaHaAy, HO

c.muaR Ha3Battne "Eep1rnnrn". <DeHoMeH oTcyTcTmrn one;::ie

ttemrn Ha 3TOM TeppHTopm1 )la)Ke B ropax CB5!3aH c TeM, YTO 

3TO - 0611aCTH pa3BUTlUI KHMMepHHCKOU lI a.ribTIHUCKOJI 

CKJia.rp-IaTOCTH c UHTeHCHBHbIM TenJIOBbIM TIOTOKOl\f lL3 

He,np. 

Pe3IQMnpyR BhilllelI3JIO)KeHHYID rro31nurID o rrp!Ipo;::ie 

H npwurnax onenettemru, eme pa3 o6paTrnM BHJLMamie Ha 

cneJzyIOIUHe OCHOBHhie Mm.IeHThL 

MaKCHM)'MhI oneneHem-1.ii aMe!DT TecHylD CB5!3b c 

oporem1qecKnMn cpa3al\u1. HMeHHO nocnenmte rrpepbrnaK1T 

Cyl!leCTBYIOIUee OJie,D,eHeHire KaK 3aKOHOMepHbltt cp1rna.1 

reopeBOJIIOIJ}'IOHHblX npouecCOB, nepHO)lH4eCK!I npo!!CXO

MIIUiX C 3ell.rneii rno6aJibHbie Jie)lHHKOBhie nepHOJlbl Ben-

4aJOT 3TaITbl JlJ!HTeJibHOro 3BOJIIOUiiOHHOro pa3BHTH5! 3e~.[

JIH. 0cHOBHa5! '-laCTb 3BOJIIOUIIOHHOro 3Tana 51B.15!eTC5J 6.1.::

rorrpmITHOH )J;JUI IlblillHOro pa3BHTirn opraH114eCKOfO \!i!p1 

Ha 3Ha'-IHTenbHOH LJ:acn1 3e1'rnoro mapa. 0-Y:eHh cypoBbie 

yc;1oa1rn JlJIR )Klf3HH, CB5!3aHHbre c HH3KHMH TeMnepa~·p2-
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Mii, cyllleCTBOBam1 BHa1rnne Ha orpaml'1eHHOil m10lllam1 

nom1ptth1x o6nacTefi. H ::na mIOlllallb scerJJ,a mv1ena (u IIMe

eT) Tett.nemuuo K yse.11wiemno, Korna pasttosecHoe spallle

HIIe 3eMJIJI IlOCTerreHHO Ha6npaeT yrnoByl{) CKOpOCTb. B 

1\10!'.leHTbl BbICBo6mK,neH!I51 1!36bIT01:lHOtt BHyTpeHHeil: 3Hep

nm c rrpopbIBOM rny611HHbIX Mace II Terrna B 6onee Bepx

Hne 1mcTn pa3pe3a 11 Ha -"lHeBH)'lO rrosepxHOCTh Tep5IeTc5i 

paBHOBeCHOCTb Bpamemrn 11, COOTBeTCTBeHHO, pe3KO rra.ua

eT ee CKOpOCTb. 3TO Heil36eJKHO npHBO,!:lIIT K ll3MeHeHIII{) 

cpopMbI 3Jimmcouna spar.uemrn, nepepacnpen.enemtl{) noTo

Ka rnyfornttoro Tenna K noBepxHOCTH u OhICTpo1v1y coKpa

meHIII{) nnoma;u1 pacnpocTpaHemm 11 TOJII..U:IIHbl rrom1pttb1x 

ne,u:HHKOB (pe,nyKUlll!). 

BpeMeHa npmrnnemrn MaKCHMYl'>'IOB rno6anhHbIX one

,u:ettemril B cpattepo3oe KoppesmpyIOTC5I c ycTaHoBneHHbIMII 

cpa3a11.m oporette3a II npeJJ,wecrny10T IIM. ITonpo6yeM "pa3-

JIO)Kl!Tb" cpattepo3oil:cKIIe one,nettemrn no :nofi cxeMe. 3To 

HeB03MO:IKHO c,nenaTb no 60.11ee paHHIIIM OJie.QeHeHirnM B 

CB513H co CKY.UHOCTbIO rviaTepuas1os. KaK OTMe1:laeT 5Ittr, BbI

neneHHe H .uan1p0Bam1e Tpex ne.uHllKOBhIX nepuo;:i:os B 

n03.QHeM npoTepmoe ( rnei!cecKl!e OT.rimKemrn - 900 MJIH 

J1eT, CTepTCKHe - 810-715 MJIH JieT, BapattrCKIIe - 680-570 

MJlH JieT Ha3a,n:) He.UOCTaTOL!HO y6emneJibHbl Ii HeJib351 C1:llI

TaTb 1:leTKO 06octt0Battttb1r-.rn. Kpo1v1e Toro, B ;:i:oKeM6p1rn 

3eMJrn ttaxomrnach B JlpyroM cocT05Ittm1, t.1eM Ha cpattepo-

3ottcKoM 3Tane CBoero pa3s1mrn. Otta mv1ena He,UoccpopMn

posaHHb1e reoccpepb1 n HeyCTaHoB1rnwHil:c51 peJKmv1 spame

HH5i, 6naro.nap51 1:leMy reoJ1ornc.iecK1te npou:ecch1 B Hett u Ha 

ee noBepXHOCTII IIMem1 l!Hble xapaKTepHCTlfKII H nepuo

)lJi1:lHOCTb. 
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11.TaK, B cpattepmoe nporvre)h)ITKH JVte:IKL\Y MaKCHMY l\la

MH Jie,llHIIKOBblX nepHO,llOB ,llOmKHbl COCTaBJU!Tb nop5I . .11Ka 

150-200MJIH neT H npenIIIeCTBOBaTb KaJie)lOHCKOtt, repl{l!H

CKOll II Me3030HCKOH ¢a3aM TeKTorette3a (anbmlttCKa.sI cpa3a 

rroKa rrpoMe)KyT01rna5I BHYTPII TeKyme11. reo.rrorw1ec1<0ti 

3pbl). Jie)lHIIKOBbie nepIIO,llbl B CBOHX 3KCTpel'vl:yl\taX npepbl

BaJIUCb reopeBOJUOUU5IMII, rrprrnomrnrnmvm K o6pa3oBaHrno 

H3BeCTHbIX ropHo-cKna;:prnTbIX cIIcTeM Ha rniaHeTe. Hanp11-

Mep, Op..i::i;osaKcKnii ne.D.HHKOBbili nepno;:i c h.)'JibMirnauueri. 

KaK npe)lnOJiaraIOT, 450 M.HH JieT Ha3a,n i\!Of 3asepUIHTbC/! 

370-400 MJIH JieT Ha3an B KOHue cnnypa; ITepMcKo

Ka:MeHttoyroJihHbitt (sepHee - KaMeHHOYlOJlbHO-nepi1-.1CKHr1 .1 

- B KOHUe nepMH, npmvieptto 220 iurn JieT tta3a,n; npe;:mmia

rael'vme IOpcKoe one,nettemre IIMeno noKaJihHbIH MacIIITa<S: 

rno6aJihHoe .Me3030HCKOe oneAeHemie ;:i:omKHO ObIJIO 3a

sep1m1TbC5I B KOHI~e Mena rrpu6mn1nenhHO 70 l\l.!lH neT Ea-

3a.n;. Ha,Uo tta,lle5ITbC5I, '-ITO eme HattnyTc5! HOBbie ¢aKTbI co 

cne.ua!'vm 1vrnnosoro one.nettemrn. TipmHaKn .npyrnx reoJICJ

rwrecKux KaTacTpocp, IIMeBIIIHX MecTo Ha py6eJKe :t1.1e.1-

na11eoreH, H3BeCTHhL 0HH II rrpepsamI !OCilO)lCTBO l\Ie30-

30HCK010 one)leHemrn B KOHUe Mena. 0THOCHTeJlbHO KpaT

KOBpeMeHHbie one;::i;ettemrn '-IeTsepTIPrnorn nepnona npe.=r

CTasmuoT Ha'laJibHYIO cpa3y HOBO!O Jie,UHIIKOBOfO nepuona. 

KOTOpbitt t(OCTlffHeT CBOett KYJib:MlIHaUHH B 6ynyrne!'.I rrp11-

Meptto '-Iepe3 80-100 MJIH neT. 

l13BeCTHa51 CTeneHb HeTO'--IHOCTH naTHpOBOK ne,:XHHKO

BhIX oT.TJO:tKeHHH na)f(e mm cpattep03o5! ,n:onycKaeT B03\!0;t..:

HOCTh TaKoro rrepecMoTpa. Bee Hl\·leKlmHeCn ¢aKTbI 5!B.15l

IOTC51 OTpbIBO'-IHbIMH II no H!IM He.Tib351 0J]H03HaI-IH0 yCTaHO

BlHb, COOTBeTCTBYIOT JIII naHHbie C.Tie,UbI !IMeHHO \!aKClli\IY-
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\I~ 1.X,tt'~lt'HetmR. 01111 \1t1r:. r ~·KaJblll~lrh 1\1.11hKO Ha cy1HeCT-

1>t'n,~m11e :1c;1H11Ka l' !\) 11p('l11H. \\ ta~.'IU l'al,bl OJll,;:'Jll'llt'HllH B 

~'6lUL'M Ht' ycnlHt)t>ll\lbl. h:al\ II llOJJO)h:L'lllle l\tarcplll\OB OT

W)~'l\Tt'}lbHO OCll f>}':llllt'Hll>l 31.'l\l.llll Ha TOT It.nil llHOfi l\10-

\lt'HT l 13BeCTHblt' f't'KOHCTP\'Kl\ll II llOJ10)h:e111 rn KOHTI !Ht'H

TOB B npournble nL'pllO!lbl Ht' B C'lt'T, THK KUK B KOpHe He

septta ca\\Ia TeopeT11 11ecKa5l ocmrna nocTpoemrn - r11n0Te3a 

TeKTOHHKll nmrr. 

Ta )Ke nepuo.::i.11'mocTb xapaKreptta 11 ;urn renJlhlX ne

pnonoa. TioTennemrn B mupoK11x MacmTa6ax (.uo BbICOKIIX 

umpoT) 11acTynaeT c tta'la.11.or-.1 Ka)KJ:lo1i ttosoli 3pbl (KeM-

6p11ii:, ,neBOH, Tpnac). 0 'lt'M T3K)Kt' CBil.Ut'Te.nbCTBYIOT BblBO

,!lbl asropos [25]: 
- << ... lljJOl/301/UO Jllllllll/llt'.'lhllOL' .\~'~\'l/Ult'Hllt' 1Clll.lll1111l1 

G 1;.e.116p1111, ,;.omopoe co11poao,J1Cc)a.wcb :;ao:1101r1101111b1.ll 

"63pb160M"»; 

- « ... oe60Hch·1111 nepum) 6b1.1. 110-mu)u.uo.,~v. epe.lte11e.ll 

c..106a1bHOco 11ome11."1e11m1. Ha mepp11mop1111. 2<1e c.wdo<>a.cw 
6t>i OJK'l/Otunb JJ<.13<mmue 1..1~rmw,"o 110.mp110<0 o.wiJeue111m, 

11em Hllh"GKllX c.1edoe l>cnderlcmlmH .wdH11b1X ma1101-: llJlll 

. 'le0111Jl..-06blX 110kp0l>06 ,11; 

- « ... c.11e0).w111ml 6epoRmHblll menI1t>11/ 1111mepeart np11-

xoow1cJ1 HQ mpUOC06blll 11ep11oi> - epe.llJI 2.W6a'lbH020 l10-

me1meH11R». 
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4. rEO.JIOrHJI HE<l>TH II r AJA 

Heqnb H ra3, KaK u Bee .npyrue MirnepaJibI, BKJIKJlJaJ! 

BO.UY' 5!.BJU!KlTC51 npon,ynaM!l Xlll\lH4eCKOro npeo6pa30Ba

Hl151 BemeCTBa 3eMJIIL ,UaBHIIe cnopbl 0 npOIICXOnVIeHll!J 

yrneBO.UOPOJ:lHhIX (YB) coe.n1rnem1fi 6ecnOYBeHHhl B KOpHe. 

xon1 Obi TOJibKO Ha TOl\t octtosamm, LITO :iKIIBa5l MaTepirn 

ca~ia no ce6e BTOpllt.iHa rro OTHOWeHIIKl K HefKIIBOii 

I1pHHUIUUlaJibHa51 B03l\I0)lCH0CTb o6pa30Bamrn Hecpn1 

ll)'Tel\l pa3J1H4HhIX XMMllLJ.eCKHX peaKUIICT f10Ka3aHa 3KCne

p11MeHTaJibHO .uastto. CxoncTBo coCTaBa JI cTpoemm \~B c 

opraHII4eCKllMH Be~ecrna/\m (OB), a TaIOKe JIX napareHe-

3IIC He ofo13aTeJibHO 5IBJUUOTC5l llOKa3aTeJibCTBOM IIX np:H

MblX po,ncTBeHHbIX CBR3ett. Pacce5IHHbie B nopo;lax OB D,> 

na,naIDT B YB-cpnIDJI.nbI no nyTu IIX CTpyifHoro nepeMeu;e

HUH m rny6oKnx tte,np B 6onee sepxmi:e qacTH pa3pe3a TaK 

)Ke, KaK n .npyrue MIIKpOKOMI10HeHTbl, MeTa.1J1bL £0.1ee 

IUIOTHhlll H ycTQJ:[qUBbltt rraparette3 o6ycnOB.1eH OOW!-1 =
CThKl ux .MaTep11aJibHOll OCHOBbl (ynrepO;lHOtt). B HeJ.p2·,; 

Xlll\UllfeCKlie peaKUUH c yqacTJieM yr.;iepo,Zla npOiiCXOJ.5!T 3 

yrneBOJloponttoM H yrneKHCJIOM ttarrpaBJ1emrn:x. KoHeLIH~:-

1\m npo.ny1naJo.m HX HBJUIIOTC5l, COOTBeTCTBeHHO, pa3HOO =>

pa3Hbie coemrnemrn yrneBo..uopo.uoB u oprattaYeCKHX Ee

mecTB. 

Yrnn, MaTepna.JibHOtt ocHOBOtt KOTOpbLX C411Tal-OT OB 

TaIOKe UJ\>leIOT r.rry6nHHOe npOIICXOJK,UeHJie B, no cyTIL ;;;:::

.iUJJOTC5l npO!l)1KTOl\f KpattHero OKIICJieHH51 I:I3.1HBWIIXC5! '-!a 

paBHHHbl lIHeBHOll noBepxHOCTl:I npOULlblX 3DOX Heqn>iHi. : 

yrJieBOJlOpO,UOB. bOJlbllJlle JI Ma,lhie HeqH51Hble 03epa. L> 

6e;n:asume so3ropamrn Ha .rrtte pa3JHI4Hbrx BonoeMoB c c ~ -
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raToil pacnITeJihHOCTblO, npeTepnem1 npouecchI oKucnemrn 

B TeYeHile MllJ1J11IOHOB JleT B KIICJ10pO.UHOtt cpe.ue B noBepx

HOCTHblX II np1moBepxHOCTHblX ycJ10BII5IX II 3aTeM pa3mP-I

HYlO cTeneHh MeTal\1opcpml\rn no,n ttapacTaiomeil Tonmeil 

nepeKpbrnaJOmnx ux ocai1Kos, npespama51Cb B TBep,nbre 

KaycTOOHOJlHTbl pa3Jlll4HbLX THCTOB OT 6ypbIX yrneil )J,0 aH

TpaI.UITOB. 

0.UHIIM H3 OCHOBHbIX IlOJIQ)KeHIIii aBTOpCKOtt Kott

uenum1 51BAAeTc51 BbIBOJl o pernaJOmell po.mi n1y6nttHhIX 

BbICOKOHanopHbIX neperpeTbIX cpnIOII)lOB B c03.uamm II 

npeo6pa3oBamm cTpyh.1ypb1 Bceil 3eM.rrn, ee stterntteil H 

BHyTµeHHIIX o60JI04eK, B YaCTHOCTII, 3eMHOil KOpbL Tie

pIIO,!lll4eCKHe pa3p51.!lKII ttaKomrnweifc51 II30b1To~rnoii 3ttep

nm Btteurnero 51.Upa ocymecTBJI51JOTC51 B cpopMe cTµyrrttoro 

Tennol\-racconepettoca rny6IrnHbrx cpniom:i;os CJIO)lrnoro co

crnBa (co.uep)l<alUHX II yrneBO.!lOPO.UHbie) B MaHTIIlO, JlHTO

ccpepy, rn.upoccpepy 11 aTMoccpepy. 

I1MeHHO rny6IIHHbie cp.TllOII.Ubl 51B.T151lOTC51 .ueilCTBYIO

LUHMII arettTaMH MOLUHOil no;:neivrnoil nuipaBJIIIKH, rnaB

Hbl?-.Ui npoH3BOJJ;IITeJJ5iil\Ill TeKTOHI1YecKoil pa60TbJ. Ottn 06-

na.uaJOT OrpOMHOH JMexaHIIYeCKOll, TenJIOBOll II XIIMHYeCKOii 

3tteprneil H s CBOeM .UBmKemm BBepx cm.uaJOT pa3pbIBhI B 

Tonmax ropHbIX nopoJJ., sepn1KaJibHO nepeMemaIOT 6JIOKH 

mrroccpepbl ;:::i:pyr OTHOCIITeJlbHO .!lpyra, B sepXHIIX '-IaCT51X 

pa3pe3a pa3fornaJOT OJJOKH s 6onee MeJIKHe, CMIIHaJOT rnrn

CTH'-IHhie CJIOif B pa3JHI4Hble CKJia.UKll, cpneKcypbI, H3Memrn 

CTpyKrypy 3eMHOll KOpbI BITJIOTb )lO J:l.HeBHOH nosepxHOCTJI 

c npeo6pa30Bam1e1v1 cocTasa If cocT051mrn nopo)::(. 
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hJUDKaHllUfM no rnyforne HCTOlfHHKOM o6pa3oBaf-llI5l 

YB, KaK u .n:pyrnx MHttepanhHbrx: pacTsopos, 5IBmnoTC5l ac

Tettoccpepa no.n: sepxttett l\tattnreif u acTeH030HbI u acTetto

JUIH3bI B ttmax KOpbL Bb1CB06m1mem1e m6bIT01IHOtt BHYT

petttteil :rnepnm 3THX O'-laroB npOHCXO)]JIT B BH)J,e BepTll

KaJibHOtt MHrpaium CO.[{ep)Kall(eHC5I B HHX BblCOKOTel\lmepa-

1YPHOM ra3onapmKMAKOH CMecn (rITIKC) BO):IHbIX pacrno

poB Mntteparros pa3JIH4HOtt crreu.Hamnawm, BKJU<J1la5l 11 

YB-coe.a,Httemrn. <l>JilOH;:t;bI C03L{alOT Bepn1KaJihHh1e pa3pb1-

BhI crrnolllHOCTH nopo,n; .[{O onpe.n:eneHHbIX ypostteil pa3pe3a 

B 3aancHMOCTH OT senwmttbl cBoeii 3ttepnm. OcTaTOK 1n-

6hIT01IHoro J:J:aBJieHM5I nTIKC pearr1nyeTc5I Ha nmrnaT1rn

ttyIO Jl:HCJIOKaU,HlO BbHlleJie)Kall(HX CJIOeB lI BHe.[{peHIIe 

<}lnlOn,n;oB rro naTepamr B ttau6onee rrpottuuaeMhie nnacTbI 

rrpopBaHHOro pa3pe3a H B C03,naHHYIO B pe3yJibTaTe necpop

MalJ.l'HI nopoJ:J: KapKaCHYIO CHCTeMy cy6ropH30HTCl.JlbHbLX 

(Me)KCJIOMHbIX) H cy6sepTIIKaJibHbIX (BHYTPIICSIOHHbIX) 

3H5Il0ll(HX rpell(HH, a TaK)Ke BO BC.HKOro pona OTKpb!Tbie 

nyCTOTHbie npocrpaHCTBa pa3HOOpneHTHpOBaHHblX pa3pbI

BOB, Tpell(IfH, meneii, IlOJIOCTeii, KaMep pa3JIII4HOH cpopl\lbl, 

o6pa30BaHHblX B 30He OCHOBHOrO (nOLJ;BOMll(ero) pa3J10l\Ja. 

TaKIIM o6pa30M, YB, KaK H coneBhie, py.l{Hbie pacTso

pb1, pa3MeIIJ,alOTC.H B npopBatttto:H qacn1 pa3pe3a rryTel\1 

BHe.n,pemrn B nopo,nbI-I<OJIJieKTOpa Jil06hIX THCTOB (nopOBble. 

Tpelli,IiHHbie, KaBepH03Hbie, CMelllaHHbie) He3aBHCHMO OT l IX 

reHe3HCa u cocTaBa ( ocanolfHbie, MarMaTw-iecKHe, MeTa

MopcpHqecKne), a TaK)Ke B rrycTOTHbie rrpocTpattcrna Me)K:1Y 

6110KaMH H 6JI01IKaMH nopo.n - B OTKpblThfX 3H5H0ll(HX Tpe

lll,I-IHax, men.Hx, noJIOCT.HX, KaMepax, nemepax u T. n. 
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11opbl lUUf KaBepttbl nopo,o, ObbeMHO HaChIIl(aIOTC51 

YB, ecm1 B ux MaTpau,e xopowo pa3B1rra CeTh OTKpbIThIX 

Tpell(HH, coe)l.IIH51l0Il(HX nopbl H ITOJIOCTII, Jm6o }laBnemre B 

nnacTe HH3KOe IIJUI nJiaCT HMeeT B03M0)J(H0CTb ,npeHa)Ka. 

06hP-IHO TaKne KOJIJleKTOpa 3aJleraIOT B HaCT051Il(ee BpeM51 

1mn Haxo.nunuch B reonorw-recKOM nponrnoM Ha He6011h

rnnx rny6Irnax OT noBepxHOCTII. B no.uo6HhIX CJI)'LJa51X YB 

BHe):{p51IOTC51 no BCeMy 3cpcpeKTIIBHOMY Obbe!'.ry nop H no

JlOCTdi KOJI.Ji1eh..10pa, cppomaJibHO BbITeCH5151 lI3 HHX nep

BHLJHO CO)'.(ep)KamueC51 cp.rrIOHJlbl ( KaK npaBHJIO, BO.UY) K ne

pncpep1m OT 30HbI no.uBOJl5Ill(ero (mITaIOmero) pa3JIOMa. 

Pa3mrnwnec5I tta .ntteBttoil noBepxttOCTII )fCJIJJ,Kne YB npo

mIThIBaJOT nopbl rreCKOB II .npyn1x HeKOHCOJIH)lIIpOBaHHbIX 

oca.D,KOB, co3JJ,aIOT ttecpnrnhre 03epa, KOTOpb1e, ecmr He cro

paIOT, co BpeMeHel\I rrpeBpamaIOTC51 B 3aJie)IGI accpanbTOB, 

6myMoB, yrneii 11 T. n. 

Ha 3HaLJHTeJibHbIX rny61rnax ocaJJ:OLJHOro 6accei1tta, 

r;::i:e rropo,n:hI-KO.Ji1Jie1rropbI He ILl\leIOT B03l\'1Q)KHOCTH .n:peHa)J(a 

no naTepann (3aKpbITbrtt 1rn11 3aCTOttHhiii nu:i.pomrnaMnYe

CKHH pe)J(HM), rrepBIIYHbH\I BO,D:aM B nnacTe HeKy)la orrec

HlfTbC51 II3-3a tteno.nBII)J(HOcnr nrnpocIIcTeMbI. TorJJ,a nH

Tpym1pyeMb1e cpnIOil,llbI (B .naHHOM cnyyae, HecpTb u ra.3) He 

MOryT rrpOHHKttyTb B 3aH51Tbie nopbl II ITOJlOCTII MaTplU.-lbl 

nopo;::i:-Ko1rneh..1opos, ecmr )lafKe nocne)lttne 11MeIOT Bhrco

KYIO rropIICTOCTh n 6011hW.YIO To11m1rny. B TaKux CJlYLJa51X 

)13 pa3Mell(aIOTC51 B Cl!CTeMe OTKpbITbIX Tpem1rn, meneii, 

KOTOpbre OHH CMOrm1 C03,[(aTb B npopBaHHOlI 1-IaCTll pa3pe3a 

HaCKOJlbKO XBaTl!JlO !IX l130b!T0l!HOII 3Hepnrn:. 11pH 3TOM 

YB MOI)'T Btte.up1nbC5! B «copsattttbre» npn ,necpopMau,1rnx 

Me)KJIHTOJIOllIYeCKIIe KOHTaKTbI Me)I{)lY nepeMe)KaIOil(HMHC51 
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MaJIOMOlQHbIMH rrnacTaJVm, TOHKHe paccnoettttbre II pac

-rpecKaHHbie IIpOIIJiaCTKH )KeCTKIIX H xpyIIKHX rropo.n:, Ca\111 

no ce6e npaKnrqecKH He 51BJIBIOlQHXC51 KonneKTopal\rn, B 

JII06bie OTKpblTbie TpemHHbl CJIO)KHOro rrpocpHJ151 rrpOCBeTa. 

Co BpeMetteM, B Ter.1emie rrocne.n:y10mnx l\HUIJIHOHOB neT. 

nenu1e cppaKUHH YB m HHX MOryT qacnir.rno ni1cpcpywrn

poBaTh B nopbl Marpm.J:bl CiMe)!{HOro KOnJieKTOpa, HO Jll!Wb 

B BH,Ue TOHKOll ITJieHKH, OOBOJiaKirna10meil 3eptta nop0,%1. 

06pa3UhI rropo.u H3 TaKoro mracrn HMeIOT 6ypoBaTbitt oT

TeHOK M .uaIOT B paCTBOpinene cnei.i:rnp11r.iecKy10 BblT5LKKY 

qaiittoro UBeTa pa3JIII"4HOH lIHTeHCIIBHOCTII, HO He co::iep

)J(aT )!{HL(KOll ITO)lBH)!{HOH MaCCbl HecpTII. 

B no.uo6tthIX, umpoKo pacrrpocTpatteHHhIX, cny1rn5lx 

IIJiaCT-KOJIJieKTOp Ha )ll!arpaMMaX lliC HMeeT IlOBbIWeH

HOe Ka)h.')'meec5l corrponmnemie, xapaKTep ero Hach1meH

HOCTH BbirJI5l.ll:IIT qacTo Heo,nHo3HaqHhIM. 0,nHaKo, npH 11c

IIbITamm TaKoro rnracTa H3 Hero HHoraa 11onyqa10TC5I rrp!!

TOKH ttecpnI H/nm1 ra3a, HO TOJibKO B CJ1yt.Ia5IX C03,[(aHI!5! 

coo6memrn CTBOna CKBa:aurnbr c caCTe.Moii meneH: H oT

KpbIThIX Tpemrrn, r.n:e cpaKTHLJeCKH co,u:ep)KHTC5l ITO,D,BmKHa5l 

Macca YB. Ecnn )!{e nepcpopai.i:IIottttbie KaHaJibI tte o6ecne

qnBaIOT CB513H c CHCTeMOH OTKpbITbIX Tpemrrn If meJJe1\ 

npOMbillIJieHttOro npMTOKa YB He 6y,u:eT nonyLJeHo 11 11cnb1-

iyeMhIH o6neKT 6y.n;eT CLJHTaTbC5l tterrpo.uyKT11BHbIM. B rn

KHX cnyqrui:x IlOJIO)!{eHIIe MO)!{HO cnaCTI! npoBe,D,eHIIeM rro

BTOpHOll nepcpopauun HJIII rn.n:popa3pbrna mracrn. 

Ilo 3am1C5lM npocpIIJI5l npHTOKa LJaCTo OKa3bIBaeTC5l. 

r.ITo npo.uyKuJrn B CKBa)!GIHY rrocrynaeT tte m nepcpopHpo

aattttoro mracTa necqamrna, a HenocpeL\CTBeHHO H3 KOH

TaKTa ero KpOBJIH c IlO,UOlllBOH rmIHHCTOH ITOKpbllllKIL 
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Ifaorna <<pa6orn10uu1fm IIHTepsan Bbrpa)KaeTCR Ha 

:\!aTep11aJiaX r:HC KaK l\taJIOl\IOlllHbIIi IlJiaCTIIK 6e3 Bll)].HMO

ro rrpII3HaKa KOJIJieh.1opa llJ1II BOBCe B BII,ll,e KasepHbl, KOTO

pblll naTu:e He rro.u.i1e)l<aJ1 1rnTeprrpernu1m. 3ToT MOMeHT, 

m.re10muli rrpRl\IOe OTHOlllem1e K no;1pie1y 3anacoB YB n 

Bhr6opy 3cpcpeKTIIBttoro cnoco6a pa3pa6oTKII l\teCTopo)l{)J,e

HIIR, He rrpirnn:MaeTC.H K BHIIMamno KaK B npaKTlIKe, TaK H B 

Teopnu ttecpnrnoii reononm. 

BhmJeH3JIO)l{eHHbie l\IOMeHTbI o6b.HCHRIOT rrpuqnHhI 

OTCYTCTBIUI 3aJie)l<eII )13 B O,IlHOpOJJ.HbIX BbICOKOnOpHCTblX 

n.rracTax-KOJIJieKropax 6oJihllIOtt TOJilllIIHhI npn ux ttamrqJrn 

B TOl\1 )Ke pa3pe3e B l\Ia.1101'.IOlllHbIX rrJiaCTax c HH3KHMH 

cpHJibTpau:HOHHO-eMKOCTHbIMII CBOITCTBal\m (<DEC). lJaCTaR 

JilITOJIOruqecKaR HeO.[{HOpOJJ:HOCTb rrpu 3TOM urpaeT IlOJIO

)l{lffeJiblfy'IO ponh B crrny Toro, qTo rrocTnnaretteTirLieCKHe 

.uecpopMaumi CJIOeB rropo,n rrpiiBOJl51T K CpbIBffM l\1e)l{JIUTO

JIOrHqecKll:X KOHTaKTOB TOHKIIX nnaCTOB, 06pa3y51 no nnoc

KOCTRM lfX Han.naCTOBaHirn ueJiyFO CIICTeiMY noC.TlOHHblX 

(Me)KCJIOllHbIX) OTKpblTbIX cy6ropH30HTaJ1bHb!X Tpemntt, 

meneBUJJ:HhlX Kamuros. A TOHKIIe npocJIOII )KeCTKirx xpyrr

Kax pa3HOCTew rropo.D. ( c.nattuesaThIX, KpeMHHCThIX, Kap6o

HaTHhIX H T. n.) TIOKpbIBaIOTC.H eme ceThlO BepTI!KaJibHblX 

OTKpb!TbIX rpem1rn II CTaHOB51TC51 npeKpaCHbll\llI KOJIJieKrO

paMH, ,n:a)l{e "cynepKOJIJieh.TOpal'lm" Tima 6aTu:eHIITOB II T. TI. 

Om1cattHhIH Mexamrnvr J:I:elicTsyeT B cpe.ne Bcex Tn

nos nopOJJ:, 6yJJ:h TO MOpCKile, KOHTIIHeHTaJibHbie OTJIO)l{e

HII51 nm1 :rvtarMaTwieCKIIe, MeTal'lmpcpuLiecKue, synKattoreH

Hhie o6pa3osamrn. r: naBHbii'.1 yc.11osnel\1 )lJI51 cpopMuposamrn 

B HIIX 3cpcpeKTIIBHblX pe3epsyapoB 51BJIReTC51 npacyTCTBHe B 

pa3pe3e nonsep)l{eHHbIX pacTpeCKIIBaHJ!IO TOHKHX xpyrrKlIX 
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nponnaCTKOB, Jm6o HaJIII'IIle lfaCTbIX l\IeJKJiliTOJ10rH'leCKll:X 

KOHTal\.'"TOB mm m06bIX Jlpynrx BH)lOB paccnoettHOCTll 110-

po,n (ttanpnMep, OT yca,nKa npn Kp11crnnnmamm Bemecrna 

Marn.rnnl'·IeCKOro pacnnaBa), no KOTOpbIM MOrnII pa3BIITbC5I 

OTKpblTbie ruenn, KaBepHbl, KaMepbI TiyCTOT. 

Ilp1rne.netttth1e <}laKThI H3 npaKTHKH tte<}lrnttoii reo.10-

run u HX TOJIKOBaHIIe c TI03m.i1m HOBOH KOHU.enumI 0 npn

po.ne rrpoueccos BttyTpetttteil reo.mrnaMnKn npe.z:monaraKn 

npttttmurnanhHO .npyryIO MO)leJih 3ruie1Keii YB. Otta octto

BhrnaeTc» Ha cne.uy1-0urnx rJiaBHhIX noJIOJKemrnx: 

- YB-coe,rurnemrn HMeI-OT niy6HHHoe nponcxmK::re

mie. l1x 6m:1JKaih1rne K 3eMHOH noaepxHOCTH I:ICTO'IHUK!! -

acTettoccpepa no.!{ Bepxtteil MattTneii, acTeH030HhI n acTeHo

JIHH3bI B mnax KOpbI. Ottn (YB), KaK H see llpyn1e pacruia

Bbl If paCTBOpbl pa3HOU cneuHaJUl3awm, l!BJUUOTC5! npo.::iyK

Ta~m XHMH'leCKHX peaKI.~Htt B3aHMQ)lettCTBlrn MHHepa.HbHO

ro semeCTBa B ycnosm1.x BbICoKnx .uaBnettnii u TeivmepaTyp: 

- napa,ubI nnatter MeiKLly CoJ1HU.eM ii 3eMJieii (1\Tep

KYPHtt u Bettepa), cnylfa!Dmnec~ B nepuo.uhr tta6opa MaK

CMManbHbIX .uasneHHH H TeMneparyp pacnnaBJieHHbIMH Be

meCTBaMH so sttewtteM 51Llpe, B acTettoccpepe, aCTetto3oHax 

H aCTeHOJH1H3ax B mnax KOpbl, C03JJ;alQT Heo6XOJlHMble yc

JIOBIUI ,II.IDI nepuo.ri;H'leCKHX npophIBOB BbICOKOHanopHblX 

neperpeTbIX rny6nHHhIX cp;uounos m yKa3aHHbIX o~iaros 

BBepx no pa3pe3y. Tipn 3TOM <}JJIIOH,llbl COBeprmuoT THTaHll-

1:1ecKyIO pa6oTy no TeKrottn1:1ecKoli nepecrpoliKe 3eMHu1! 

KOpbI: C03.UaI-OT pa3JIOMhI H 30Hbl -rpenurnoBaTOCTii B T0-1-

max nopon, coBeprnaIOT seprnKaJihHhie nepeMemeHirn 6.i1o

KOB, CMirnaIOT IIJiaCTbI B CKJ1a;:J:KH; 
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-ocrasw1dh.::.H uol:ne sepruKa,1bHOro pa3pb1Ba ro11m 

m6hITOK :mepnm cp.TII0IIJJ.hI peanmyJOT Ha narepanhHOe 

BHe.upem1e B npom1uaeMh1e IIHTepsaJlhI npopsattttoro pa3-

pe3a, npomBOJJ.5.1 pacKm1mrnaHJ1e rpemuH, paccnoem1e rnia

CTOB, n pa3MemaIOTC5l B o6pa30BaBrneil:cH rpell.(IIHHO

nyCTOTHOtt cpeJJ.e, Tel\1 caMbIM 3aBeprnan cpa3y TeKTOHn'Ie

cKoii aKTllBU3aunn yt-IaCTKa KOpbI. 

113 3Tnx rrOJIO)KeH11fi cne.!l.yeT, •rro cpopr-.mposamie 3a-

11e)!{ett He$TU Ii fa3a, KaK ll scex [1QJJC3HblX HCKOnaeMblX 

nIJlPOTepl\Ca.JlbHOro npO!!CXO)KJ].eHllH, BCeueno HBJIHeTCH pe-
3.Y JibTaToM pa6oTbl, cosepwa10mettcH caMHMH rnyfomHhIMH 

cpnIOnL{at.m B npol(ecce nepnonuYecKoii pa3p.S1JlKH ttanp.si:

JKemrn tte.np. 

4.1. Oomau iuo!leJih pe1epsyapa, 1aJie:men YB 

He$Tb II fa3 B COCTaBe fTDKC naTeparrbHO BHe.np.sr

lOTCH BO BCC npomiuaeMbie 'IaCTU pa3pe3a npopBaHHbIX no
po,!l TIO CHCTeMe BCpTnKa .. 'IbHbIX II ropH30HTaJ1hHbIX OTKpbI

TbIX lilCJICBblX TpC[QlfH. 

CncTeMy sepTIIKaJihHbIX OTKpbIThIX Tpem1rn coCTas

JUllOT IIJlOCKOCTU MC.HKIIX onepHlOll.(lIX pa3JIOMOB, npmI3-

BO,UHbIX OT rnaBHOfO pa3~10Ma, 5IBJUll0UlCfOC.SI npOBO,llHHKOM 

(nO,UB0,[{5IllllIM - B py;:rnofi reOJIOnm, OCHOBHblM KaHa.JIOM) 

nOTOKa $JIIOII,Il0B 113 f10,UKOpOBbIX rnyforn. 

CnCTe11-m ropn30ITTaTibHbIX OTKpbIThIX Tpeuurn c03Aa

ercH B npouecce .uecpopMaum1 cnoes. Bsn,Ily pa3mPrnH Me

xamfL:leCKnx csoilCTB ropHbIX nopo,n tta pacnrncem1e cnon 

pa3JUfLIHOrO mITOJ10rif4eCKOrO COCTaBa no-pa3HOMy pearu

pyIOT tta mrn6bi: 
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-no nJIOCKOCTH.M HarnrnCTOBamrn np01ICXO,il5!T l\IHl<~'Ll

CABJlfll CMe)KHbIX CJIOeB npyr OTHOCI!TeJibHO npyra, BC![r;.']

CTBHe Liero ce,umvieHTa1.u10HHb1e !\le)IUI!ITOJlOrHqecK11e l\c':-i

Tah.ThI CpbIBaIOTC5!, Tep5UOT nepB03JlaHH)'lO Cfla5IHH0CTC 

( cmITHOCTb) II CTaHOB5lTC5! .necpeKTHb!Mll ( npOBQ!l5I!lUIMH J: 

- nnaCTH4Hbie pa3HOCTII nopon mrn6aIOTC5! 6e3 pao

pbIBOB QeJIOCTHOCTII CJ105!, B HIIX pa3BIIBaeTC5! JU!llib K.llf

Ba)K; 

- nnaCTbl )KeCTKIIX nopon paCTpeCKIIB3IOTC5! ( n.rr L'-:- -

HOCTh Tpeunrn Terv1 6onhwe, 4el\1 MeHbllle To.rmurna nnac ,: 

JIOMaIOTC5!, BH)'TµHCJIOttHbll\HI sepnrKa_lbHbl'\m ( nonepc''.

HbIMH) Tpem1ma1vm pa36IIBaIOTC5! Ha OJIOKI! II i\leJIKIIe 6~iot:

KH; 

- MaJIOMOlll;Hbie TIJiaCTbl KperrK!IX TOHKOf!JIHTLfaTbf\ 

rropo.n n0Kpbrna10Tc5! 11enoi! cepneii l\IerrKl!X Tpew1rn. KD"h'

pbie pacc.naHUOBhIBaIOT II pa3.TiaMhIBaIOT IIX Ha l\IHO)KeCTBC· 

TOHqaiinmx H KOpOTKHX n.TiaCT!IH, npespawa5! TaKOtt CJlOI\ 2 

BbICOKOIIpOB0):{5Ill.{IfH KOJJJieKTOp («cynepKOJrnenop» THr-;cl 

63)KeHIITOB H ,npynrx rrono6HbIX BbICOKOnponyKnfBHb:'·~ 

TOHKMX nponJiaCTKOB rmIHHCTbIX, KpeMHIICTbfX. Kap6omrr

HbIX OTJIO)KeHHtt). 

TaKHM o6pa3oM, sno.nb .rmmm rnasHoro rronso:i;mu;;;

ro pa3JIOMa cpop:rvmpyeTC51 30Ha BbICOKOll cpmcm.nonpOBO.J

HOCTM (COKparu:eHHO - 3B<DCT) CTOCJiellH5!51 rrpoCTpaHCTBeH

HO noKaJIH3osatta: s nnatte otta reHeTIIY:eCKll rrpnypoqeHa r.: 

nO}lBO)l51W:eMY pa3JIOMY II KOHTpom1pyeTC5! wnp1rnoil I10JI(\

CbI era necTµyKTHBHoro s03nei!crnrn1 Ha noponhr. a s pao:

pe3e - pa1s1rnaeTC5! s nHTepsaJrnx 3a.TJeramrn Ko11.meTeffr

HbIX K Tpew:1rnoo6pa30BaHllIO f1JI3CTOB B npopsaHHOll pa3-

JIOMO!li1 qacTH ocan04HOH TOJIWIL 
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<l>11311'H.'CKYlO C\WHOCTb 3Bct>n cocnlBJJHeT C.IIQ)K!HUI 

\.'HCTt"i\\a B3UHi\10CB>l3aHHbl\. Bt'j)TllK<UlbHbl\. !I ropll30HTa.11b

Hbl'\. OTKj)blTbl:\. w.en6i. pa3!.lt'J!Ht0lllll\. cpparMeHTbl (6.llOKll II 

6.·1o'tK11) ropttbl'\. nopo.u. TaKo!i o6pa3 cpeJ:lbI 51 Ha3brna10 

\\f'lt\0.llO'IHO-lUCJICBOll MO.'.lf:lhlO pe1epsyapa, 3J1etvleHTbl 

KOToporL) onttospeMetttto ....-.1~·)KaT KaK npeKpacttb1e npoBOA

HHKll II OQbeMHbie BMt'\.'Tltnllllla (i)Jl!OllJ:(OB. 

D0.2l.llilBwuern 2lO onpe!le.11eHHoro yposH51 pa3pe3a 

cpIIK'llILl,bl JiaTeparihHO Bttenp5110TC51 II pa3l'vteu~alOTC5! B nep

sym O'tepenh H!\1em10 s TaKU:\. pe3epsyapa\., a 06pa3osas-

1.1urnc51 33jle)Kb COOTBeTCTBeHHO l!MeeT Me~6.110•1no-

IUCJICB)'l-0 l\IO)'.le.llb CTpOeHll51 

Cy6cTattun10 Me)KOJlO'rno-we.11eBoro pe3epsyapa 
- -\IO)KHO BOOOpa3HTb B BlCle \\OKal\\eHeBwerO>) BOJlHOOOpa3HO 

H30nfyToro pa3pe3UHHOIO C.TIOeHoro TOpTa c pa3HblMll no 

COCTasy KOp)((aMH (nnaCTai\111 nopo.u). 3¢cpeKTIIBH)'lO 'IaCTb 

pe3epsyapa cocras.nHIOT wemr Me:a-:ny oTneJibHbIMII Kyco4-

Kai\rn ( 6.TIOK3MH, 6.TIO'-lKal\ll! nopon). a TaK)Ke OCJJaOJieHHbie 

ropH30HTa.TibHble KOHTaKTbl l\le}K..'.lY pa3HbH\UI CJIOHMII KOp

)Keii II CJIOH TOHKHX pac-rpecKaHHb!X. pa3.TIOMHBUIHXCH )Ke

CTKllX KOp)((ett T!lna paCCbinYaToro (C\:BOpocrn» ( cynepKOJI

JieKTop ). 

3ToT yTpuposaHHbtii. n;:xeaJm311posaHHbltt o6pa3 

npencrnsn>IeT 0606uu•tttty10 Moue.rib 1a.11e3\'.eu scex 

<J>.ri1011uoreHHblX IlO.TifJHbl x IH'KOnael\lblX KaK Hecpn1 H 

ra3a, TaK u pyntthIX. 06pa3y10mnxrn Ha rrry6Ime so scex 

nmax BMemmow.nx nopon. B peaJibHbIX yc.TIOBII>IX 3eMHOtt 

KOpbl OHH Hi\telOT h.")'.Qa 6onee CJIO::KHblli BliLl B 3aBIICUl.\IOCTH 

OT xapaHepa pa3BHTllH OTKpb!TbIX. TpelUHH B TOJIWe nopO.IJ.. 

Ho TeKTOmfLl!eCKIDI rrpnpona H rrp1rntumuanhHa5! cxel\.ta 
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cpop1v111p0Bamrn pe3epByapoB IIMeHHO B TaKOl\I Bll!le II ll\. 

IIHbe1n~1101-1ttoro 3anom1e1-1w1 cj)Jl1011,naM11 51BmnoTC51 06w11-

MH H 06beKTllBHO o6ycJIOBJJeHHblMI!. 

B l\tarMaT114ecK11x nopo.Qax Ha rny611He rnK11e pe3ep

syapbr C03}:{alOTC51, 6s1aro,nap51 Hem6e)KHOMY o6pa30B3H,;\-,_> 

npu KpHcTaJIJIII3aQ1rn Man.rnT1Jt1ecKoro pacno1aBa cy6rnpii-

30HTaJ1hHhIX Tpem1rn OTpbrna, pa3.D,eJ15110lll,IIX l!HTpy3IIBHC'c 

Teno Ha OTJJ,enbHOCTlL ITo H11l\1 ;Ke snocJ1e,ncTB1m pa3s11sJ

IOTCS1 nonocTII H KaMepbI. Ha nosepxHOCTll Tar.:11e 0T:i.e:1b

Hocn1 1-1a6nI021a10TC5! B ropax B sn21e 60J1bw11x 11 Ma,1;:,:\. 

6noKOB l!HTPY3HBHblX nopo,n, pa3,ile.neHHblX .::lPY! OT ;:ipH?. 

OTKpbITbIMH mem1.M11. ITp11MepaM11 KaMep 5lB.15llDTC5l p"1_::

mfl.IHh1e rpoThI, nemepbr, na611p11HTbr s1-1yTp11 rop. npn

CTaBmnomue OTKpblThie CBOOO,IlHble npoCTpaHcTBa OlpO\l

HbIX o6bel\IOB, B KOTOpbIX TeKyT peKII. pacno.1arn1DTC5! :Jc

Jlhle 03epa. 

MernMopcpnqecKIIe II 3cpcpy3nBHhie nopO.'lbI TaK:!\c 

DO)J.Bep)KeHhl HHTeHCHBHOll cpII3llKO-XllM!FleCKOli 11 \!e.\J

HHqeCKOtt ,neCTPYKQIUI B nosepxHOCTHbIX Ji/!IJlll na.1eon~'

sepXHOCTHbIX ycJIOBIIBX Ha rny611He. lh1eeTC51 He\ta.lC' 

rrpHMepoB OTKpbITIIB 3aJJeA<eli Heqnu II ra3a B \!eTal'l!Opcj: I;

qeCKIIX nopo.nax 30H Bhrneyµirnamm cflyttnaMeHTa ll no,J, fo-

3aJihTOBhil\m noKposaMIL BttyTpn noc.TiellHIIX. B CJ1_\'Lfa8'\ 

rrpophrna RX pa3JIOMaMH, TaK>Ke MOf)'T o6pa30B3TbC5! 1\te;::-

6noqHO-Il{eJieBhie pe3epByapbr (IVlll.J,P), conep:arnume cKo:i

.r1emrn YB. 
B o6meM c.rryqae paccl\iaTp1rnaeMa5! Kottuerrwrn ¢01•

MnpoBamrn 3aJie)Kett npenrroJiaraeT pa3Mernem1e npm1b1UJ-

11eHHblX cKonneHHH YB B c!lcTe1\1e me.ne!1 11 rro.1ocTer1 

l\1I.I{P. B oco6brx cnyqa51x, onieYettttbIX Bb1we (Ha nosep:<-
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HOCTH, Ha HeOOJibilllIX rny61rnax c OTKpbITOH nu:(pOCMCTe

MOtt), Otta L1.0rryeKaeT B03ll/!0)KH0CTb HaCbILQeHllil ttecpTbIO H 

f330M TaIOKe 11 ecTeCTBeHHbIX rrop MaTpHI.J;bl rropO,lJ,

KOJIJiell."TOpOB. 

4.2. K MeTO~OJIOnlll UOHCKOB ue<J>TH II raJa 

Hosoe rrpeL1,cTaBnem1e 06 IIeTOKax YB, MexaHH3Me 

¢opMnpoBamrn n o6o6mettHoil Monemi: IfX 3aJie)Kett -rpe6y

eT Bbrpa6oTKH eOOTBeTCTBYIOLQett MeTOLl,OJIOnm rrporn03a, 

fIOHeKOB, ou:eHKlf II p33pa60TKH MeeTOpO)K,l],eHIIH tte¢TH H 

ra3a. 

MeCTopo)l(Il;emrn tte¢n1 u r33a tty)KHO ncKaTb npaK

nf'-IeeKH Be3.ue. 0HH cpoprvmpOBaJIHCb BO Bee BpeMeHa, BO 

see ¢33bI eKna.uKo- H ropoo6p33osamrn so Beex qaeni.x 

3eMHOH KOpbI, Ha cywe H B aKBaTop1rnx MOpett II OKeaHOB. 

0HH reHenf'-IeeKM II rrpocTpaHeTBeHHO CB513aHbI e 30HaMH, 

r.ue s p33Hbie reonon14eeKIIe rrepHO)lbI rrpouexomurn p33-

pbIBHbre H IlJIMKaTIIBHbJe ne¢opMaum1 ocaLJ,04HOH TOJILQH. 

OeOOblH rrpaKnf'-IeCKIIH l!HTepee rrpeL1,CTaBJ151IOT rraeTKH 

HOBeihneH: (HeoreH-4eTBepTIILIHOiJ) TeKTOH114eeKOir aKTllBH-

3au:1m. 

Oea,ll04Ha51 TOJlLQa eal\rn no ce6e He npomsoLJ,ttT yr-

11esoi:i;opoL1,oB, KaK H HHKaKIIX Ll.PYfIIX rroJie3HbIX HeKorrae

MbIX. Ho s Hett rrpneyTeTsyIOT see yenos1rn LJ,JI51 ¢opMIIpo

samrn II eoxpattemrn CKorr11eHIItt HecpTII II r33a. 

MarMaTifliecK11e H MeTa1YmpcpHLrecKIIe nopo,D,hI TaK)Ke 

MoryT o6Jla,naTh HeKOTOpb1l\rn rrepsn4HbIMH n cymecTBeH

HbIMH BTopwrnbIMII eMKOCTHbIMJI CBOttCTBarvrn. ITpn onpe-
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,ll,eJieHHbIX TeKTOHH<IeCKHX ycnOBil51X B H!IX cpoprvrn:pyIOTC51 

rrpOMbIIIIJieHttbre 3a.Jie}KH YB. 

06beKTHBHO He l!MeIOT npe,nnOCbIJIOK ):(JUI TIOlfCKOB 

ttecpni u ra3a TOJibKO o6tta)Kettttbie MaccHBbI HHTPY3HBHbI\ 

rropo,n B roptto-cKna;wrnTbIX o6nacrnx, rJOCKOJibKY npn !!\: 

BhIXO,ne Ha ,ll,HeBHYJO rroBepxttocTb B npol.{ecce oporette3a 

ra30Bh1e H )KH,ll,Ktte YB BbiphrnaIOTC51 ttapy)l{)' u cropaIOr. 

Ho Ha rnyforne B Tene MarMaTwieCKHX 11 Meraivmpcp1F1e

CKHX nopo.n: 3a.Jie}KH Hetj)TJI II ra3a HMeIOT B03!'1il0}KH0CTb co

xpaHHThC51. Oca,no1:IHhre pa3pe3hI Me)Kroptthrx Bnamrn 11 

rrpe,nropHb!X nporn:6oB BCer,n:a 51BJUUOTC51 HecpTefa30HOC

HbIMH. 

KpoMe CKa.JihHhIX nopo,n B ropax, K 6ecnepcneKTirn

HhIM mm ITOHCKOB Heqnu II ra3a MOI}1T 6bITb OTHeceHbl 

TaIOKe r.rry6oKonorpy)KeHttbre oKeami'leCKIIe snamrnhI, Ko

TOph1e HMeIOT He,ll,OCTaTO'rnO TOJICTblM CJIOH oca,rw1rnoro 

IlOKpOBa HJUI He IIMeJOT ero BOBCe. 

Bee .npyrne 1:Iacn1 aKBaTopm1 l\/hrpoaoro oKeatta 11 

Mopei1, He TOJihKO UieJibcpOBbie ITOJIOCbl c Il.3BeCTHblMll l'vie

CTOpO)K,ll,emrnMII, HO Ii BepxHHe KpOMKH KOHTIIHeHTaJibHbl\ 

CKJIOHOB, OKeami1:IeCKlfe nJJaTO, cpe,ll,IlHHO-OKeaHII'-!eCKlle 

xpe6ThI, apx1menarn II oCTposa c pa3BHTOH oca,ll,O'-lttor1 

TOJIIUeH, npe,ll,CTaBJUIJOT HHTepec B OTHOIIIemrn nepcneKTllB 

HecpTera30HOCHOCTII, pa3yrv1eeTC5!, Ha TeXHH'-!eCKH ):(OCTyn

HhIX rnyfornax H npn ycJIOBIIH 3KOHOMli'IeCKOH uenecoo6-

pa3HOCTII II 3KOJIOrtt1:IeCKOH 6e3onaCHOCTJI npoBe,nemrn 

reonoropa3Be,ll,O'-!HhIX pa6oT. 

B npttttl.{Ime oco6o nepcneKTHBHhIMH tta noucK11 

HecpTH H ra3a 51BJI51IOTC51 norpaHII1IHbie yqacTKH Kpynttbl:\ 

6noKoB 3eMttoii KOpbI, a Bttyrpu nocne):(HHX - 30HbI coqJie-
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Hemm CTpyKT)'PHO-TeKTOHII4eCKILX 3JieMeHTOB. 06hI4HO 

3TO rpa.n:ueHTHhie 30Hbl rrepexoi:i:a ITOJIQ)KHTeJibHblX CTpyK

TYP B oTpm.:(aTeJihHbie, TO ecTb 6oprn Brramrn, CKJIOHbI rro,[(

ID!Tntt, a TaKlKe Teh.!OHII4eCKIIe CTyrremr, o6pa30BaHHhie 

Ha.rr rny6HHHhIMn pa3.i1oivm1m. B ueHTpanbHbIX 4acnrx srra

mrn n cBo.n:ax KpyrrHbIX rroL1.H5!.THl1 3a.Tie)KH YB cpopMHpy

IOTC51. TaK)Ke B 30Hax aIUllBil31IpOBaHHbIX rrnaHeTapHbIX 

TPeu.urn. 

HecpTela30HOCHOCTb COJI51.Ho-KyrronhHbIX npOBHHUHH 

n o6nacTeii pa3BHTII51. rp5I3esorn BYJIKaHit3Ma (tte3aBI1cuMo 

OT HX HaXO)K,ZJ.emrn Ha cywe mm rro,n: BO.UOH) 51.BJUieTC51. pe-

3y JibTaTOM reHeTII4eCKII CB5l3aHHbIX O,UHOaKTHbIX rrpouec

COB o6pa30BaHIIB caMIIX 3TIIX CTpyKTYP H cpopMnposamrn B 

nx rrpe,r:i:enax cKorrnem11! YB. PaccMOTPHM rrpnMep Tipn

KacmiiicKoif. Bnap,HHbI. 

TIO OCHOBaM )J:pyroi! reOJIOlIUI aBTOpa, I1pIIKaCmltt

CKa5l snamrna o6pa3osaJiacb Ha 6noKe rrepBII4HOil KOphr y 

IO!O-BOCT01rnoro Kpa5I acTepOI!Ll,HOil ITJiaHeTe3nMam1 - 51.,[(pa 

BocT04HO-EBponeilcKoi1 .n:pestteli rnrnTcpopMbI. BepxHIOIO 

4aCTh pa3pe3a 6110Ka COCTaBJI5l.Tia BHYlliIITeJibHaH TOJima He

KOHCOJIH)JJipOBaHHOlO MeJIKOOOJIOM04HOro MaTepuana. B 

rrpouecce rrepBoii nry6oKoli penaKcauim He):(p B rrpe.nap

xeiicKoe BpeM5I .naHHbiil 6.TIOK ObIJI rrOJJ.H5IT Ha HeKoTopyio 

BbICOTY tta.n OKpy)KaJOmmvl naH.rrwacpTOM, rrpe,D,CTaBJI5l5l H3 

ce65l He60JiblllOH ITO rrnomam1 II BhICOTe BbICTYIT Jl.IaHTHH

HbIX rropo.n:. 

B TeLiem1e Bcero ;:i:oKei\t6pII5I II cpaHepo305l 6110K yc

TOHLIHBO OITycKaJIC5l ITOLI. CBOIIM H36bITO'-IHbliM BeCOM (H30-

CTa31rn) ITO orpam1LI1rnaiom11M rny6IrnHbIM pa3JIOMaM. Oce

):(amre MaHTHHHOfO BbICTyITa rrpO!ICXO;:\HJlO rrpepbIBHCTO, 
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cKa4Koo6pa3HO. AMrr.rmTyilbI onycKamrn ObIJIH 3ttaLJ:11Te.1b

HbI Bcne,n 3a cpa3aMH cKnan1rnTocTH. CHoc1rnIImec5! c no

BepxHOCTn BbICryna 06no.1v1KII OTKJI3llbIBaJurcb no ero ne

pmpeprm B Te4em1e Bcero apxeJI, npoTepo305! u paHHero 

naneo3051. 

Q4epe.r1ttoe onycKattue B CTaJIHID 3aBepwemrn Ka.ne

.UOHCKOH cpa3bl TeKToreHe3a nprrne.110 K nOJIHOMY norpy)KC

HHIO MaHTHHHOro BbICryna no,Q ypoBeHb BO,llbI MIIpOBOlO 

oKeaHa. TiocneayIDruee oca.r1KoHaKonnemre ocyruecrnm1-

nocb y)Ke Ha noaepxHOCTII caMoro 6110Ka MaHTHH, no Bceli 

aepo51THOCTH, c KOHua pattttero naneo3051. Tip011cxo;:u1j10 

nepeonrmKemie 06110MKOB nopoa Tenepb c nepmpepm1 B 

croporry ueHTJ)a 06pa3yIDruefrc51 TipuKacm1ocKoiI Bna,QIIHbI. 

KOTOpa51 HbIHe 51BllileTC5! O):{HHM H3 caMbIX rny6oKHX oca

)J.04HbIX 6accelittoa Ha 3el'vrne. 

C yBennLJ:emreM TOJill.lHHbI oca.!l.OYttoro 4exna sna.a11-

HbI cHmKanach Teruionposo,nttoCTb ee KOpb1. HaKonneHHoe 
~ t"" 

no.n: HeH mObJTOLJHOe Tenno npirneno K pacnnaB.nem110 Be-

ruecTaa KOpO-MaHTHH, o6pa30BaHIIl{) ra3onapo~KHJJ:KOH CMC

CH BOAHbIX pacTBOpOB pa3JUI4Hb!X coneil, yrneKHCJlbIX l! 

yrneBOAOpO,llHbIX cpJIIOIULOB non BbICOKHM naBnemteM. Tie

pHO,QHLJ:eCKIIe npopbIBbI nr,npoTepMaJibHbIX pacrnopoa no 

CeTH nJiaHeTapHbIX TpeIUHH B aepxm1e LJ:aCTII KOpbl C03)la

BaJIH B Hett flJIHKaTHBHble II ,[1113bl{)HKTHBHble JUICJIOKaum ! 

cnoea c JiaTepaJibHbIM Btte.r1pem1eM cp.nIDHJJ:OB B npomruae

Mbre HHTepBaJibI pa3pe3a. 

repuHHCKaJI CKJia,ULJaTOCTb Ha YpaJie OT03BaJiaCb B 

TipuKacm1:i1:cKoif Bna.r11me onycKam:reM ero J10;.1-m If i\IOW

HhIM npopbIBOM raJIOHAOB BBepx B KyttrypcKoe spel'vrn. 
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CaMbIM MOIUHbIM 11 pewa10ru11M B pacnpeL(eJiemm 

YB-pecypcoB Brra.:rurnbI B coBpeMeHHOM BHL(e 6bIJIO npmrn

nem1e aJibnuiicKoiI CKJia.QY.aTOCTU: npomowen npopbrn HO

BOH nopr.U-IH coJieBbIX pacTBopoB BTIJlOTb .QO octt0Batt1rn 

Heorett-l.J:eTsepnl'-IHbIX OTJJQ)KeHIIii, MeCT3MH 11 BbIIUe. 

Oco6etttto 11ttTettc1rntto Te11.1om1YecKue npouecch1 

npOHCXO)];IIJIII no 30HalVI orpaHil'-IIIBaIOIUIIX BTia,rurny rrepn

cpepHttHblX pa3JIOMOB. Ott11 6b1m1 aKTIIBHbl BO Bee BpeMetta, 

ttat.J:1rna51 c apxe5.r, rn1,1e10T ttan6o.nhwIIe al\mmIT)'.QhI sepn1-

KaJihttoro CMell.(eHIIB ll rny60KIIe KOpHH, YX0,[(5.11.I.(lie B sepx

HIOIO Mattnuo. Ilo I1JIOCKOCT5.!l\I pa3pbIBOB rrepHO.IUI1IeCKH 

rrponcxomrnu MacwTaottbre Tern10Maccorrepettoch1 H3-rro.n. 

KOpbl, BbIHOCHBIUlie B sepxm1e 1IaCTII pa3pe3a pacTBOpbl c 

BbICOKHM co,n:ep)KaHJieM yrneKIICJlbIX JI yrneso.n.opo,UHhIX 

KOMIIOHeHTOB. 

3aKOHOMepttaH Ci'vleHa npeo6nana10rueli cneuHaJIH3a

UIUI IIOCJie,n:HUX B COCTaBe n1y6IIHHbIX nmpoTepMaJibHhIX 

pacTsopos o6ycJiosmrnana s O):(HII rrepHOJJ.hI (D3, C2-3, P1, 

IJ, K2, N) o6pa3osattHe B.QOJih 30H 6opTOBhIX pa3nOMOB 

MOI.I.(HhIX TOJII.I.( Kap6ottaTOB, B Apyrnx CJ1Y'-la51X - sepTH

KaJibHYIO Mnrpal.{l!IO II pa3Meruemie yrneBO.QOpO,ll.OB Ha 

pa3HbIX ypoBIDIX oca.nOYHOfO pa3pe3a. 

II0.uco1iesb1e 3aJie:>Ku YB 06pa3osattb1 B patttteKHM

MepuifcK')'IO :moxy TeKTOHliYeCKOtt aKTIIBii3al.(llH penIOHa 

Ha py6e)Ke Tpuacosoro II 10pcKoro nepHo.uos, Korna BBH.llY 

OTHocnTeJibHO tte6onbworo o6beMa l\mrpupy10ruero rny

fomttoro pacTsopa ero 3Hepnm He xsaT1rno )lJl.51 npopbrna 

)IO naneonosepxttocTH Tp11aca. TeKTOHHYeCKIIH 3cpcpeKT 

Bblpa3HJIC5.! B IIHTeHCl!BHOl\! Cl'v1.51TJIIi MO.TlO.[lblX B TO speM51 

ocanKoB sepxtteii nepM11 11 Tpuaca 11 sttegpemrn YB-
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KOMITOHeHTOB 113 COCTaBa pacTBOpa B rrpomruaeMbre TO.lWI! 

ITO.[( COJlbIO. 

<I>opMupoBamre ttanconeBbIX CTPYh.1J'P H 3aJ1e)Kett 'y'B 

B Me30KaHH030HCKOM KOMnJieKCe OTJIOJKeHllll npOIICXO):lll.10 

Bcne,nCTBHe HOBeilrneiI (N-Q) TeKrottw-recKoiI a1rnrnmaurnr 

pernoHa 3a C'IeT MOI.I.(HOro npopbIBa K I10BepxHOCTII HOBOll 

nopuirn rnyforntthIX coneBhIX pacrnopoB, HecyruHx yrneBo

.[{OpOtlhL BbICOKOHarropttbre neperpeTbre cpJIIOHJ.lbI rny60K11x 

He.[{p, npOX0,[(51 qepe3 TOJIIUY COJill KyttrypcKOIO II I103.[{HeT

puacoBoro BpeMettu irnbeKrum, pacTBop1rnu n yBne1urn c 

co6oi1 BBepx 3HaquTeJibHbIII ee 06be1v1 no ITJiatternpttbii\I 

TpeI..IvrnaM B Kope no BceH: nJioruam1 6acceiftta H C03LI:a.11r 

ue.rryIO CeTb COIDIHbIX rp51,n Ii KynOJIOB B TOJIIUe .tl1e303051 ll 

Ka:HH030.H. 

IIpu Kp11crn.11nmaum1 conu m rny6nttttoro pacrnopa 

B ycnOBIIBX HH3KIIX ,uaBJieHIIH nponcxo,i::i;1rno OTTOp)KeH!Ie 

H3 Hee HeCBOHCTBeHHbIX ee KpllCTaJIJ1HY:eCKOH perneTKe yr

neso,nopOJJ.HbIX KOMnotteHTOB. Ilocne.nmie, nepeMerua5lCb 

BBepx no HapyrneHIIBM Ha)]; KynoJIOM H B CTOpOHbI OT COJ15I

HOro Tena, TIO)J, H36bIT04HbIM ,naBJieHimrv1 BHeJJ:pIUUICb B 

npomu~aeMhre rrnaCThI H OTKpbIThre TperuuttbI, c03,naBa.H 3a

Jie)KM ttecpTn u ra3a. 

Ifa TaKoro rronxo.aa K reoJionm IlpIIKacmiilc.Koii Bna

LUfHhI (11 JJ.pyrnx no.uo6HbIX) BbITeKaeT OLieHb Ba)KHbifi 

npaK1w-iecK11ii Bhrno,n - .rno6oe comrnoe Te.no reueTH'leci..:II 

conpoBo~.11:aeTCH 3a.11e~a~rn YB, JTIOKa.11nJ0Bauuh1~rn B 

pa3.11U'IHbIX yCJIOBHHX B Ha}lR')'IlOJibHbIX, npHKOHTaICTO

BbIX, ua.11:- u nouKapttttJHbIX, BHYTPHCOJlfBhIX, Me~coJJe

BhIX u nouco.11eBhIX qacTHx paJpeJa. He 6hrnaeT COJl.HHbIX 
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re,1, B npe.uenax KOTOpb1x He o6pa30Bh1BaeTC51 cKonnem1e 

Heqnn Hhrnu ra3a. 

~aHHbn1: BbIBO)'.( 51BJI51eTC51 o6IIUIM lI pacnpOCTJ)aH51eTC51 

Ha see sn,ri;hI cp11IOII.llOreHHbIX ni.upoTepMaJihHbIX reo11oru

qecKnx TeJI JlI06oro semecTBeHHoro cocrnsa 11 11106oil 

cpopl'vlbl np05IBJleHirn B pa3pe3e: BHeµ:peHHbIX (lIHTPY3HB

HbIX) H li3JIHBIIIHXC51 (3cpcpy3IIBHbIX). 3aKJlIO'-leHIIe OCHOBaHO 

Ha reHeTH'-lecKOM e,n,1rncTse nryfornttoro o6pa3osamrn, Me

xamI3Ma rrepettoca II pa3l'ltememrn so BMema10meiI TOJII.Qe 

ITO)':\BIDKHbIX pacITJiaBOB II pacrnopoB B BII}le ra3orrapmKH,[{

KOCT CMec11 (fTDKC), B cocrnBe KOTopoli co,llep:>KaTC51 n YB. 

K TaKOBbIM OTHOC51TC51 rp513esb1e sy JlKaHhI, rpamno

lWHhie ITJiyTOHhl, KpynHbie )KllJlbI, ,naliKH, nJiaCTOBble lIH

TPY3HlI H conn, 683aJJhTOBhie rroKpOBhI. B MecTax IIX pac

ITOJlO)f{eHn5l npn OTBepneHim rny611HHOro seI.Qecrna npn 

ycJlOBH5IX cyI.QecrneHHO Hll3KJIX Tel\mepaTyp 11 }las11em1J:'1 

rrpOHCXO,[{HT Bbl,I(eJleHIIe ll3 py,nHoro pacrrJiaBa mm fH)lpO

TepMaJibHOro paCTBOpa HeCBOCTCTBeHHbIX o6p83yIOI.QHMC51 

KplICTaJJJiaM )l(lf,[{Kl!X II fa30BbIX KOMnOHeHTOB, B '-laCTHO

CTH, YB-coe,zurnem1iI. TiocJ1e;::i:m1e MOryT oCTaThC51 BHYTPH 

TeJia rrnyToHa B H30JrnposaHHbIX nycToTax, KaMepax, o6pa-

30BaBIIIHXC51 npn yca.uKe o6beMa (rpaBIITauuoHHOM pac

cJioemrn) TBepJJ:eIOmero pacn11asa. 0cTaJJbHa51 '-laCTh 

cpmmmos nepeXO,llliT BO Bl\IeI.QaIOI.Q)'IO TOJilllY' pa3MeI.Qa51Cb 

s TpeI.QHHax, I.QeAAx, Kasepttax s n11acTax rropo,n B 30He 

)llI3bIOHKTHBHO-,llHCJIOKaUHOHHOf0 B03,neiicTBH51 pa3JIOMa. 

ITpenrroJlO)f{lITb c BbICOKoiI sepo5ITHOCTbIO u o6ttapy

)Kl1Th CKOrrnemrn YB, He TOJibKO B con5IHOKyrroJihHhIX, HO n 
,-

B JIIOObIX .llpynIX npOBlIHUII51X c caMbIMH pa3HbIMH reOJlO-

rnlfeCKHl'llH ycJIOBlffiMll KaK Ha cyIIIe, TaK H B aKBaTOplUIX, 
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BnOnHe B03MQ)KHO c f10l'v10LUblO cettCMOpa:3BeL(KH Ha cospe

MeHHOM ypoBHe ee pa3BHTHR. Do cneumpw-1ecKHM rrpmHa

KaM B BOJlHOBOM none MO/KHO onpe.uemrrh rrnaHOBOe ITOJIO

/KeHIIe nepcneKTHBHOro yqacTKa H npenrroJIO/KIITh rny611Hb1 

3aJieramrn nepcne1rnrnHoif Tonmn. 

CymecTBy10m11e MeTOAhI rrpoMb1cnoBo-reoc}m311Yec

KlIX HCCJieL(OBam1H: CKBa)!GfH TaK}Ke ):{.OCTaTO'IHO 1rncpop111a

THBHbl AJIH Bbi,nenemrn: KOHKpeTHblX o6beKTOB B pa3pe3e 

)lJUI wcnhrramrn Ha npHTOK YB. Oi:i:ttaKo, HepeJ'.l.KO 6hrnaeT. 

'ITO B 51BHO nepcneKTHBHOH 30He B CKBa)KHHe He rrpOCi\IaT

p11BaIOTC5! HecpTera30HaCbllll eHHbie nnaCTbI-KOJrneKTOp bL 

Ho 3TO He )lOJDKHO cny/KlITb rroBOJ'.l.OM J'.l.JIH O)lH03Ha'4Horo 

BbIBO)la 06 HX OTCYTCTBIUI B J'.l,aHHOl\1 pa3pe3e. Hcxo.rui ll3 

o6meii Me/K6JIO<IHo-meneBott MOJ'.l,em1 3ane/Kei1 YB, BHIL\1a

mrn tty)l<HO ttanpaBHTb Ha KaBepttbI B pa3pe3e, oco6ettHo s 

1rnTepBanax npoRBnemrn rrpRMbIX npmHaKOB Hecpn1 11 ra3a 

B npouecce 6ypeHHH. 

KasepHa KasepHe po3Hb. He Bee oHu o6pa30BaHbl 

pa3MbIBaIOLUHMHCH BH3KHMH rmrnaMH. 1!aCTb H3 HHX CB5!3a

Ha c rrponnaCTKaMH TOHKOITJiaCTIIffliaTblX xpynKIIX CJiaHUe

BaTblX rropo.u pa3HOfO COCTaBa, HHTeHCHBHO pacTpeCI\aH

HbIX rrpw .necpopMar.vrnx. Tipn 6ypemm OHH nerno pa3611sa

IOTC5!, pa3MbIBaIOTC51 Ii C03)],aIOT KaBepHbl. TaKlie KaBepHbl 

npe.ncTaBJUIIOT 3cpcpeKTifBHbie KOJIJie1cropb!. 0HH OTnIP-IafDT

C51 OTHOCHTeJibHO He60JiblliHMH TOJill.UIHaMH, pe3KHMH 113-

MettemrnMH JJ;HaMeTpa CTBona Ha KaBepttorpaMl\IaX m-3a 

'laCTOfO nepecna1rnamrn TOHKHX pa3HOp0,UHbIX CJIOeB. 

XoTR B uenoM TaKue TOHKHe nnaCTbI cnmKettbr nnoT

HbIMM KperrKHMH nopo,naMH, IIX Ka)h-ymeecR conponmneH11e 

o6bILJHO TIOHirn<eHO 3a C'LfeT rny60K0f0 rrpOHHKHOBeHl!5I co-
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JieHOf'O 6yposoro paCTBOpa B )laHHblH HHTepsaJI no OTKpbl

TbIM TµeuurnaM. Tio 3TIUvl rrpHLIIIHal'vl TaKIIe MeCTa Ha Kapo

TmKHbIX )JJiarpaMMaX He IIHTeprrpenipyIOTC51 II CKBa)lrn:Hbl 

JIHKBif)lIIPYIOTC5I c cpopr11y JIIIpOBKOH «BBlIAY OTCYTCTBirn B 

pa3pe3e rrepcrrel\.1HBHbIX 06bel\.10B». Csu,n:eTeJibCTBOl'vl cy

mecTBOBamrn HeOl103HaHHbIX rrpo,nyl\.llIBHblX o6beKTOB 5IB

JI5IIOTC51 ttepe,nKne cpaKThI rrpocaqrrnamrn )l(IIJl:KOii ttecpn1 H3 

ycTh5I ,nastto m1KBMJJJ1posattHhIX cKsa1KnH. 

Tipnse,ny HeKOTOpb1e rrpIIMephI cnm1rnoro pa3Meme

mrn 3aJie)l(ett "Y13 m co6cTBeHHOro orrbITa rrpomsoLJ,CTBeH

Holi pa6oThI s .lVlattrbrcrnycKoli o6nacnI Pecny6m1KII Ka-

3axcTaH. TaK, s I0)1:;:Ho-lVIattrh1ur11aKcKoM rrporn6e Ha IlJlO

ma,nn Capcett6aii B rrorrcKoso.tt CKBaJiorne .N"2 4, rrpo6ypett

Hoil B HaLiaJie 1980-x ro)'.{os no peKol\1emm1.11m asTopa B 

Tµell!HHHO-pa3pbIBHOU 30He BHe rrpe.I{eJIOB pa36ypeHHOf'O 

CBOJW HeOOJiblllOtt aHTIIKJIIIHaJibHOli CTpynypbI, MOlllHblH 

cpottrnH ra3a 6hrn rro.11ytieH He H3 BhI)leneHHoro JJ:JI5I rrpo

crpena rrnacra 6a3aJlbHOro rrecLJaHHKa B rrouornse 10pcKIIX 

OTJIO)KeHntt, a TOJibKO rrocne .UOCTpena KOHTaKTa ero KpOBJllI 

c rnnm1cToii rroKphrwKoil. 3aMepeHHhitt cyToLIHhitt )lefon 

- 1 ' ra3a COCT3BIIJI oonee M.TlH l\f II OKa3aJlC5I caMbIM BhICOKlIM, 

Kor.na-nn6o rronyLieHHhIM B pernoHe. CnyLiail: 51BCTBOBaJI, 

'fTO L(a)Ke BbICOKOilO)lBIJ;-KHbIH cyxoli ra3 pa3MemaJIC5I He B 

nopax MaTpHIJ.hI necqam1Ka, a B menu, 06pa3osaHHOtt B 

KOHTaKTe KOJUieKTopa c rm!HIICTOH 110Kpb!WKOH. 

)::(pyroli rrpHMep KacaeTC51 3aJie)KlI B rpaHHTOH,llHOM 

MaCCIIBe Ha MeCTOpOJK,Uemm OuMawa, OTKpbITOH B Ha'faJie 

1980-x ro.nos. TiorrhITKH rrpocne)lCIIBamrn 3aJie)I-rn Hecpn1 He 

)lam1 y ,nosneTsop1nenhHOro pe3y JihTarn. C.TJO)Kttocn1 OhIJIH 

CB513aHhI c Tpy.nHOCT51MII Kapn1posamrn reocpll3HtfeCKHMH 
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MeTo.n.aMH KaK caMoro rpamITOH.ll.HOro Tena, TaK H pacno

no)Kemrn: 3aJie)KH B ero pa3pe3e. <I>1rnb-rpa1.urnHHO-

eMKOCTHble CBOHCTBa npe.ll.nOJiaraeMbIX nopo,::i-

KOJ1Jle1rropoB H3 npouyKTHBHOro IIHTepBaJia B rpaHIITOl!L(

HOM 1rnTpy3usttoM Tene, onpeneneHHhie KaK rro KepttaM_ TaK 

11 no npOMbICJIOBO-reocpH3IF-IeCKHM xapaKTepHCTIIKaM, OKa-

3aJIHCb HeconocTaBHJ\10 HH3KIU\UI no cpasttemuo c uaHHbJ

MH rli.ll.POJJ.UHaM11qecKHX IICCJie,UOBaHHII CKBa)KHHbl npn l!C

IlbITaHHH Ha npHTOK. 011eBH)lHO, qTo B Tene HHTpy31rna 

CKOITJiemuo HecpTH Her.ne pa3Mell.(aTbC5I, KpOMe KaK B OT

KpbITbIX Tpell.(1rnax, ll.(eJ15IX, Il0JJOCT5IX I:IJIH nyCTOTax:. L(o 

cttx nop npo6neMa H,.ueHTucpnKau1m TaKoro po,Ua 3aJie/Ke1! 

He Haxo.ruIT pernemrn. 

He MeHhrneli 3ara.nKoi1 cTan npmvrep OTKpbITH51 3a.:ie

:>1rn HecpTH u ra3a Ha nnoll.(am1 .6eK6onaT, pacnono)KeHH01! B 

npe.ll.enax ioro-BOCT01rnoro 6opTa TipnKacmilicKoi1 sna;:rn

HbI B o6nacTH OTCYTCTBIIB B pa3pe3e COJieBbfX OTJlO)KeHIIII. 

TiottcKOBM CKBa)ICHHa N2 5 6hma 3anmKeHa no nmrunanrne 

aBTOpa B 30He OTCYTCTBIIB OTpa)Kemrn OT TpI!aCOBOro u;e.1e

BOrO ropH30HTa B ycnOBll5IX npeunonaraeMOIO CBO)::(a aHT!l

KJIHHaJibHOll CTJJYJCTYPbI. 

Tiocne cnycKa II ueMeHTa)Ka 245 MM-TeXHIILJ.eCKOII 

KOJIOHHbI c 6arnMaKOM Ha rnyforne 3285 M B npouecce 

,UaJibHettrnero yrny6nemrn CKBa)KIIHbI rrpH 3a6oe 3375 M 

rrpomorneJI npoBaJI 6ypuJihHOro HHc-rpy1v1eHTa c KarncTpo

clnr<IecKHM IlOrJIOJ.1'eHneM rJIIlHHCTOro 6ypoBoro pacTBOpa 

ITJIOTHOCThIO 1, 17-1.18 r/cM
3
. B Telfemre 4 cyToK CKBa)KilHY 

)J,OJIHBaJIH o6nerqeHHbIM ['JIIIHHCTbIM paCTBOpOM, a 3aTeJ\! II 

TeXHHlfeCKOH BO.ll.OH (1, 08 r/cM
3
) o6beMOM 6onee I 00 M3

' HO 

yposeHb )Klf)J.KOCTH B CTBOJie He ,Uep)KaJIC5I Ha yCTbe. Tiocne 

197 



npe1qJaLUeH1rn 3ar.:aqr.:11 BO.Ubl. cnycn1 npm.1eptto -W rvtHHYT 

TeXHOJ1orw1eCKOll nay3bl HatiaJlC5! nepemrn CKBa:IKHHHOi1 

)Kl!!:{KOCTII Ha )'CTbe, KOTOpbltt BCKope yc11m1J1C5J II nepeweJI 

B l\IOlllHb!O cpOHTaH ,nerKOll Heqn11 11.IIOTHOCTblO 0,82 r/cl\f' II 

ITo.11ttoueHHOe llCTihITaHlle CKBa}KllHbI cm.no B03l'vtmK

HblM TOJlhKO qepe3 7 MeCHUeB no.nroTOBI!TeJibHbIX pa6oT. 

ilo.11)11.teHhI OhLllI! c.11e;iyIDiu11e rnrtpo,n1rnar-.m4ecKue napa

i'\IeTpht pa60Tbl CKBmKIIHbl 113 OTKpb!TOro TIO,!l 6aWl\'faKOM 

o6ca.[{HOi1 KOJIOHHbl llHTepBa:11a 3285-3375 1\1 (Ha pe)l{HMe 

Liepe3 9 Mr-I-llITYUep ): Ha'-rn.11httb1e 3aMepeHHhie Ae6nrhr 

ttecf>TII - 450 l\>f'/cyT. ra3a - 66.6 Thie. l\f'/cyT, ,Qasnemrn: 

Tpy6ttoe - 150 aTM. 3<npy6ttoe - 38 aTM. 3a6oi1ttoe -378,5 

an1. 

flo !l,aHHhIM oypeH!IB. npOMblCJlOBOfi reocpI!311Kll H 

ncnhrramrn o.ntto3ttatrno ObLTIO ycTattos.netto, LITO norJiome

m1e II cpOHTaHnpoBaHI1e CKB3)KIIHbI CB5133HO c 0,IlHllM H TeM 

)Ke l\<1eCTOM - 3a6oilttoi1 30HOi1 npoBaJla 6ypl!JlbHOfO HHCT

PYl\leHTa. B nttTepBane OT 6awMaKa o6ca.D,ttoii KOJIOHHhI )J,O 

rrpo6ypeHHOfO 3a005l no fII(' HeqnettaCbillleHHbIH llJiaCT

KOJIJieKTOp tte o6ttapy:tKeH. f .'.le r..1orno pacno11araTbC5l cKon

Jiemie tteq)Tn n ra3a? 

06M1cttem1e MO:tKeT Ob!Tb c.rre,ny10mee. Eyp11nbHhitt 

HHCTpyMeHT BCTpeT!IJI TIO):{ Tepp11reHHb!MlI OTJlQ)KeHirnMH 

nepMH rrycTOTHOe npocTpaHCTBO Tima Kar..1epb1, neiuephr, B 

KOTopoM pacnoJiaranoch tteKoe 03epo nernm! ttecpn1 co 

CBo6oJJ.HbIM 3epKa1101M II CMeChIO YB-ra3a 11 napa HaLJ. HIIM. 

Bep051THee BCero, TaKoii eMKIICT pe3epByap o6pa30B8JIC5l B 

sepxtteii qaCTH Kap6ottaTHOtt TOJllIUI Kap6otta B 30He p,ecT-

198 



PYKTHBHoro B03,_f.leikTBll51 pa3J10l\Hl tta cn.nowttoCTb roi'HL>t'\ 

nopo.n. 

Tipu BCKpblTHII KpOB.nII Kal\tepbl 6yposoli paCt3,':.' 

MOLQHbIM noTOKOM o6pywusaeTrn s ttee, pacnpocTpatt.q".:::. 
Aanee B CllCTeMy coo61.1uHDll{IIXC5l Tpell{JIH I! ll{e.rreiL pa_~f','.

TblX B .uaHHOtt 30He. I1ocne npeKpall{eHH5l J.lOJll!Ba CKBn::.;E

HbI TeXHH1IeCKOH BO,UOII '-lepe3 HeKOTOpoe Bpe~rn Hany::-;.ic~ 

MOMeHT CHIDKeHlrn Beca CTO.n6a )Kll!lKOCTII B CTBOHe Hl''t:c 

D.aBnemrn: B KaMepe. lI Tor.na ra3onaposa.H cMecb no.1y'-L1.c~ 

B03MO)l<HOCTh rrpophrna BBepx. Otta Bb16pacbrnaer OCT~'. r2:-.: 

)f(lf.nKOCTII B CTBOJie 11 06ecne41maeT cpomamipoBattne I:' c i
TII H3 Kal\tepbl II BCett CIICTeMbl ll{e;1eii 

)J,aHHblll cpah.'T 04eHb ueHeH TeM. '-!TO ,:iaeT OCHOE2'.-'.~ c 

reonoruLieCKH nepeocMbIC.n!ITb Apyn1e c.1y 11a1I c Kame-::-~-:

qmqecKHM.n rrornomettirnMn 6yposoro pacrnopa np11 6:. ~- c
mm c ueJihlO Bbl51CHeHirn !IX 8031\IO::JKHOU CB5l3H c npo.::. :<

TIIBHbIMlI pe3epByapal\m ITO,UOOHOfO nma. TaKott am:.-:L 

oco6ettHo Ba)l{eH ):(JI.H crpyK1)'pHo-TenoHH4ecKoli 3CF:< 

pacnoJIO)l.cemrn MeCTOpO)IQJ,emrn EeK6onar. Ha ee ceBc ,'
BOCToqHoM rrpO):(OmKemrn B rrpe.u:enax lO:iKH0-3\IOHHCK..':-,: 

rrane030ttCKOro IlO).J.IDlTlIB B CBOe speM5l HeCKOJlbKO fol} : ,- -

KlIX IIOUCKOBbIX CKB3)l<IIH He 6bIJIO llOBe,lleHO 6ypemre:i,.r .::: 

rrpoenHofI rny611ttb1 B pe3yJihTaTe 6e3ycnewttofi. 6opb6:,: ;; 

KaTaCYpocpuqecKHMH rrornoll{emrnMH TaK)Ke s atta.1or;'::

HhIX qacn1x pa3pe3a Bepxttero naneo305l ITO.I\ ropcKmm '-r -

JIO)l{eHIUIMH. 

Bh1weorr11caHHb1e np11Mepb1, HapH!lY c MHorn:i,.m ;J'.'\ -

rlfMH, YKa3bIBafOT Ha TO, 4TO B He)lpax cyll{eCTBYfOT orpC'\'.

Hbie peaJibHbie pecypcbI HecpTH l1 raJa Ha BCTOJIHe ::!OCT'. r:

HbIX rnyfornax He TOJibKO B HOBbIX paliottax, TaK l! Ha OC3C·-
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ettHhIX repp11ropusrx, orrpe,QeJieHHO ttep,oou,etteHHbIX H3-3a 

HecoseprneHCTBa JOCITO)J.CTB.YIOW:eH reop1m H rrpall."THKH 

ITOHCKOB YB. 

s. AEC51TA51 rrnAHETA 

"llepe3 rrpH3M)' H3nmKeHHoH: Bb1rne K0Huenum1 ycr

poifcTBa BceJieHHOll H rropSI):(Ka B Helf Kapnrna MHp03):{aHIUI 

BbffJISIJUIT COBeprneHHO ,n:pyroil:. O.nmnv1 H3 MHOrHx opIIrH

HaJihHb!X BhIBOLl.OB, BbITeKaIOw;ux H3 rroJimKeHutt KoHuen

uun, 5IBJI5IeTC5I B03MOJKHOCTb Ha11nq1151 eme O)J.HOH - .nec51-

TOtt - rrnaHeTbI B ConHeqttoii cncTel\ie. KaK msecrtto ITT 

ncTopmr, eme :JKpeuhr )J,pesHero EnmTa 3aJJ;asamicb MbIC

JibIO OTbICKamrn ,n:so1!mrKa 3eMmr. He nJiattery KaKyIO

Hn6y )lb ew;e, a nMeHHO .usoirnuKa 3eMmI. BHJJ.HMO, 6bIJIH 

cephe3Hbre ocHosamrn nonycKaTb HaJiuqne TaKoi1 nJiaHeTbI 

H tty)K)J.a ttaihn ee. ,[\aHHhitt sonpoc He Tep51eT aKryaJibHO

cnI u B Harne speMSI. I>oJiee roro, 1rnTepec K ttervry smpac

raeT no Mepe HaKorrnemrn OI.J:eBl!JIHhIX cpaKTOB pery 1rnpHoro 

rrocememrn 3eMJrn pa3yMHbIMii cymecTBal\m. 

Ocp11unaJibHa5I ttayKa, ysepeHHaSI B OTCYTCTBHH .npy

roi1 «JKHBOH» rrnaHeThI s ConHeI.J:HOII c11creMe, npe.nnoJiara

eT, qTo 11HOITJiaHeT51He MOryT rrp1rneTaTb K HaM TOJibKO H3-3a 

ee npe.a;eJIOB, H3 npyroi1 3Be3):(HOH CHCTeMbL )J,Jisr crrpaBKM: 

no .r:i:aHHbIM cospe1v1eHHOi1 acTpOHOMlm 6mnKattWM K Ha

rnett CHCTeMe 3Be3.na (rro,Q Ha3Bam1eM ITpoKCHMa Kettrnspa) 

HaXO.[(IITC51 Ha paCCTO?IHim OKOJIO 4,3 CBeTOBbIX ro.ua OT 

Co11ttua. To ecTh, .llJI5I n0Kpb1T1rn TaKoro paccT051I-IH51 HY)KHO 

JleTeTb 4,3 ro.r:i:a co CKOpOCTbIO CBeTa. I10H5!THO, qTo c TaKO

ro pacCT051HH.5I TaK qacTo rrp1rneTaTh Ha 3eMJIIO, KaK Ha .a;eJie 
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tta6mo)'.(aeTC51, HHKaK HeB03MQ)KHO JJ,a)l{e npu catv!Ol\1 BblCO

KOM ypoBHe TeXHW-IeCKOro pa3Bl1TWL 

Tor)J;a OTKJ'Aa K HaM 51Bfl51IOTC51 npecJIOBYThie ry\1a

HOH.ll.hI, KTO OHH TaKHe H 3a4eM nocemaIOT 3ei\tnIO? 3TH He

YMOfll:!Mbie sonpocbI 3acTaBJI5!IOT tteKOTOpbrx y<Ietthrx s l\rn

pe BepttyTb B30pbr B npeue11h1 Contte4ttolf CIICTeMhI H OT'Ia-

51HHO Ilb1TaTbC51 OTbICKaTb cne)J.bl JKH3Hll Ha wlapce. He

CMOTµ5I Ha OTCYTCTBHe cepbe3HOIO ttay'-IHOIO OOOCHOBaHJ IR. 

MX yBepemrn rrp1rnHMaIOTC5! ,I:lOCTaT04Hb!MH ):(JUI BbIL(eJieH I !5l 

aCTµOHOMH4eCKHX (B rrp51M0l'v! II rrepeHOCHOM Cl'v!b!CJie) q)ll
HaHCOBb!X cpei:i:cTB m OI01D)KeTOB seJJ.ymllx cTpatt Mapa Ha 

3aBe,noMo 6e3pe3yJibTaTHbie Me:t-KJJ.yttapo;i,ttbre nporpaMt\1b1 

HCCJieLJ;OBamrn Nfapca. )Ka/K.Ua JJIOOOTibITCTBa TaK BeJmKa. 

4TO HaXO,D.51TC51 JIIOL(H, fOTOB5UUHeC51 JieTeTb Ha fvlapc B O,Ui!H 

KOHeu, C03HaTeJibHO 0Ti'.(aBa51 ce651 B }KepTBY 6ecnOLJBeHHOfi 

aM6nu1m yIJeHhrx - ¢attaTOB co6cTBeHttoro 3a6Jl)'}K)lemrn. 

He Mettee 6e3octtoBaTe.TihHbIMII H 6e30TBeTCTBeHHbI

MH 51BJ151IOTC51 H)len 0 B03MO/KHOM cymecTBOBamm /Kl!3Hll. 

He TOJibKO XOTb B KaKOH-TO Q:JopMe, HO II UliBHJili3aum1 -

I.JeJIOBeI.JeCKOH HJIJ:I J(pyro:i"i ryMaHOHi'.(HOH, TIO)l nosepxHo

CTblO Mapca, JlyttbI n LJ;a:>Ke BHYTPH no.rrniI 3eMmr. 

Oco6a51 rro3HUH51 asTopa rro 3THM sonpocaM H3JTO)J<e

tta B caMoM ttaI.Jane KHiffII. Bbr,us1:!faeMa5! HM KoHuemJ,1151 

yCTpoiicTBa n pa3Bnnrn rvmp03JJ.amrn AOnycKaeT B03J\1m1;

HOCTh ¢opMHpOBaHH51 II cymecTBOBaHii51 ABYX nnaHeT Ha 

OL{HOM opfa1Te BOKpyr ueHTpaJTbHOH 3Be3gbl. Tip11 B3pbme 

TipoTOCOJIHe1rnoro TIJiaHeTOHi'.(a H3 nponIBOTIOJ10fKHbIX cer

MeHTOB ero KOphr Mormi ObITb pa36pocaHbI Ha op6uTy 3el\r

JTH nse npHMeptto o~HHaKOBbIX no Macce H pa3Mepa1v1 nna

tteTe3ttManH acTepOHAHOrO MaCrnTa6a, KOTOpbre CTami: oc-
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HOBOlI o6pa30BaHirn J:lBYX nJiaHeT. )J.MhHeHWHH llX pocT B 

o6beMe H Macce npoIIcxomrn s poe c npu6mmITeJihHO paB

HhIM pacnpe):{eJiemieM cpparMeHTOB npOTOCOJIHeLJHOH KOpbI. 

B npouecce aKKpeuim o6e rnrnHeTe3Hl\IaJIII npeBpan1m1ch B 

no.uo6tthre rnrnHeTHbie Tena, pacnoJIO)KeHHhle Ha ,rnrnMeT

panbHO nponIBOTIOJIQ)KHbIX yYaCTKax o6meil op6HTbI H 

IIMeIOmHe OLJeHh 6JIII3KHe pa3MephI, IlJIOTHOCTh, CXQ)KHe 

MJ.rnepanor11LJeCKUH COCTaB nopo.u, XHl\UILJeCKlIH COCTaB BO

L{bl H aTl\10ccpepb1, JIHTeHCllBHOCTb OCBememrn II o6orpeBa 

COJIHeLJHbIMH Jiy<-IaMH, 3JieKTpOMarHIITHbie l1 ,upyrne cpn3H

LJeCKHe xapaKTepHCTHKII. 

lfro6h1 pa3JUILJHTb OT pattee npe.unoJ1araeMhIX rnno

Ten1LJecKnx IlJiaHeT (<l>a3TOH, Hu6upy, rJiopm1 H T. n.), 51 

Ha3BaJI «naoiittnKa» 3eMJIH «Atta-nnatteTa» c YKa3attneM ee 

KOHKpeTHOro MeCTOilOJIQ)Kemrn B Contte4HOH CHCTeMe. qTO 

3TO Ha3Bam1e 03HaLJaeT - TaK)Ke 4HTaHTe B rnaBe «HaLJHeM 

C KOHUa». 

,lI,HaMeTpaJibHO nponrnonOJIO)KHhie TOLJKH Ha op6nTe 

51BAAIOTC5! caMhIMH rpaBIITaUHOHHO ycTOtt4l!BbIMI1 H3 Jrn6-

paunOHHbIX T04eK .UJUI 2 He6eCHbIX TeJI, BpamaIOlI.lHXC51 BO

Kpyr TpeTbero TeJia Ha OL{HOl! opfoITe, B .naHHOM cnyqae - B 

cncTeMe C01rnue-3eMJI51. ITpn TaKOM B3anMopacnoJio)KeHim 

napa.uh1 nnatteT L(llil. 3eMmI II AHa-nnatteThI cJiyLJaIOTC51 B 

pa3HOe Bpel\UI, TI03TOMY TeKTOHII4eCKa51 aKTHBH3aum1 HX 

He.np npOIICXO.UHT TaK)Ke pa3HOBpeMeHHO, LJTO HrpaeT OLJeHh 

Ba)KHYIO pOJib .ll:J151 B03MQ)KHOCTH coxpaHemrn '-IeJIOBeLJeCKO

ro po):{a nyTeM nepecenemrn LJaCTII Hacenemrn c OL(HOH 

IlJiaHeThI Ha ):{pyryIO HaKattyHe rno6aJibHbIX reoJIOrIILJeCKlIX 

Karncrpocp. 
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TioLieMy .uec5ITa5I nnaHeTa npe.nnonaracrc5I HMeHHo s 

'.HOM MeCTe? Ecsrn 6h1 .nsoifmIK 6hrn y mo6oif m ):{pyn1x 

nnatteT, TO ero o6Hapy)KHJIH 6h1 c 3eMJUI )laBHO. A KaKa7l 

LJaCTh KOCMHLiecKoro npocTpaHCTBa CosrneLIHOH cucTeMbI 

«HemvurMa» 3eMHOMY tta6mo.uaTemo? ECTb TOJihKO OAHO 

MecTo - 3a .uacKOM Conm.(a (puc. 6). IlpocTh1e reoMeTpw1e

CKHe pacLJeTbI TIOKa3hIBaIOT, 'ITO Ha nponrnonOJIQ)KHOH OT 

3eMJIJI n:yre op6HThI )lHaMeTp OCHOBaHIIB «KOHyca HeBH)lll

MOCTH» 3a JJ:IICKOM Co.irnua MO)l{eT cocTaBHTb rrop5I):{Ka .3 

MJIH KM. 3To - orpOMHOe IlO,UBIDKHOe npoCTpaHCTBO B JlBJ!

:JKyIIJ;eHC5I CHCTeMe nJiaHeT. Tipn OJJ;IiHaKOBOil CKOpocnr 06-
pamemrn BOKpyr ConHua no o.nttoif II TOH :1-Ke npa.K1w1ecr.:11 

~ ~ 

KpyroBOH opouTe .UBe CTJiaHeThl Ha L(IIalV!eTpaJihHO npOT!IBO-

TIOJIO)KHhIX yLJaCTKax opfonhI Bee Bpel'.rn OCTaIOTC5I HeBll)l,ll

MhlMH .npyr .u.rrn .npyra. 

06ttapy)IUITh Atta-mrnHery B03MOJKHO c Ha6.n101ra

TeJihHOro nyHKTa, OTCT05Illl,ero OT 3eM.TIH Ha paCCT05IHllll 

6onee 3 MJIH KM no op6Ine. A LJT06b1 )'.lOCTHLfb ee, npe.:i

CTaBJUieTC5I ilenecoo6pa3HbIM JieTeTh no opfone HaBcTpetry 

eii, TO eCTh B HanpaBnemm nponrn .UBH)l{emrn nnatteT Bo

Kpyr C01rnu:a. KocMuLJecK11e Kopa6m1 3eMJU!H ew:e TaK He 

JieTaIOT, IlOCKOJihKY TaKa5I 3a,rraqa HllKOf)Ia He CTaBlIJiaCb 

MeLJTa c. n KoponeBa o6neTeTh C01rnue no opfone 3eMJll! 

IlOKa OCTaeTC5I HepeamI30BaHHOH H3-3a Toro, 'ITO HCC.Tie):{O

BaTeJIH KOCMOCa He Bli):(5IT Heo6xO):{ILMOCTII B 3TOM. 

Eme O)lHa B03MQ)KHOCTb o6ttapy>Kemrn. Atta-nnatteTbI 

- 3TO BhIBeCTli HCKyccTBeHHhIH cnyTHIIK Ha Mapc, Cttafourn 

ero, KpoMe npoqero, TeneKaMepoH:, nocT05IHHO cnewimeif 3a 

OKOJIOCOJIHeLfHhIM npocTpaHCTBOM II nepeua10w:eH: II306pa

)l{eHirn Ha 3eMJIIO. Enaro.uap5I pa3ttocnr B nep110,uax o6pa-
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Ll\e11w1 BOKpyr Comma (y Mapca 60J1bUJC B 1,88 pa1a, 

lleM y 'ieMm1 11 A11a-1uia11cT1>1), TeJ1e1rnMepa LJepe'3 onpene

JtcH1-1oe speM51 CMorna 6bl 13b!CBCTll'lb HCBH.LHIMYIO c '3CMJJH 

llHCTb npocTpaHc11rn ·m Co11111_1cM. 

TaK 111111 H1-1a•1c, 06oc110BaH1-1ocTb Ta1<oi1 -rn;rnt1M OLfe

Bli.D.Ha 11 npoaepm·b cy u1cc113ona1rne ( HJJ H oTcyTcTBHe) A1-1a

nnaHeTbl He npe.LlCTaBJrneT Tex1mt1ec1<0~1 npo6neMhL Tipo

eKT 6e3yCJlOBHO AOCTOHH MC)K.D.yHapo;u1oro CTaryca 11 np11 

o6be.IJ,l1HCHHH CHJt HCCKOJlbKHX rocy .uapCTB o6oweJJC51 6bJ 

OTHOeHTCJlbHO He.n,oporn. 

PeaJIH3aQIDI ero 11Meer orpoMHblH >Kl13HCHHO Ba)KHbIH 

eMhieJI ,n;JUI aeero qcJioBeLreeTsa. Tio.D.TBep)J<.IJ.CHHe 1-1am1qID1 

Atta-nJiatteTbI nepesepHeT Hallie emttaH11e, .D.OI<a)KeT olll11-

6oq1-1ocTh M11posoenp115!nrn eospeMCHHOH l_(HBl1Jil13au1111, 

OTI<pOeT HCTHHttyl{) Kapnrny Mllpa H Kapm1HaJlbHO H3MCHITT 

HanpaBJICHI151 1-1ayq1-1oro fl03HaHH51 11 pa3BHTl151 3CMHOH ,Ql1-

Bl1Jll13a.QHH. 

AHa-nJiaHenrne rroKa rrpe.IJ,rroLunaIOT oeTaBaThe51 3a

ra.n;1<oif ,[(JUI Hae, He pneKyIOT OTKpb!Tbe51, I10Ka3aTb CBOIO 

rrna1-1ery. HeysepettHbIC B 6Jlaro1-1a.n,e)1<ttoeT11 3CMJI51H, aHa

nJiaHcT5IHe o6eperaIOT OT Hae HC TOJibKO CBOIO, HO 11 .n;pyrtte 

IlJiaHCTbl, npocTpaHeTBO 6Jim1rnero KOeMoea: BbIB0,[(5IT H3 

eTp05I 3aJieTCBIIIHe «Ky.n,a HC tty)KHO» KOeMwree1<11e annapa

Tbl 3CMJI5IH, eonpOBO)J(,[(aIOT pa1<eTbl, eaMOJICTbl, 1<opa6JI11, 

no.n;so,n;Hbie JIO.[(KII, .n;ep)KaT no.n; tteyebmHbIM KOHTpoJieM 

BOCHHblC 11 .n;pyn1e eeKpCTHblC o6bCKTbl, KOeMo,n;pOMbl Ha 

3CMJJC. 

0Hl1 3aI.QHI.QaIOT OT Hae H eaMy 3eMJIIO, BCKaMH se,n;yT 

MOHHTOpHHr eoeT05IHIDI HallICM rrJiaHCTbl, 4T06bI OHa 6bIJia 
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ewe np11ro,IJ.Hoi1 ,a,Jrn /KH3Hl1, 1<or-_i1,a HacryrnIT nopa BbJHY)K

)leHHOro nepeceJTemrn lfX Ha Hee non yrpo3oi1 Ha,i::i:BHra10-

lllei1c51 reoJioruYeCKOH KaTacTpocpbI Ha AHa-nJTaHeTe. YTc

lllHTeJJhHhIM )"IJUJ 3eMJUIH 51BJrneTC5l. TO, 1-no mo,i::i:11 c A1rn

nJTaHeTbr cnoco6HbI He nonycTHTb pa3m13amrn 5!JlepH0!1 

BOMHbI Ha 3eMJie. TaKy.IO B03MO)f(HOCTb ott.11 11poJleMottcT

p11posam1, copsas s .QaJieKtte 60-hie rop;hr npournoro seirn 

soeHHble rieH.1151 CIIIA (TaK)f(e H CCCP), rrpep;nonarasw11e 

np11Mettettwe »Aepttoro opy)f(H». 
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BMecTo nocJlec.11os1rn 

HacTo~mrui: KHIIra npe.llCTaBJrneT co6oiI CBO.ll Te3HCOB 

aBTopcKoiI Kottuerrum1 rvmp03.llamrn: c no3nu1m IIaprurnenh

HOtt IIapa,rnilMbI. B Heil o6o3HaI.JeHbI KJnoI.JeBbie acneKTbT 

ycrpoiICTBa n pa3B1n1rn CynepBceneHHOH, scenettHbIX, ra

naI(THK, 3Be3LJ:, rrnaHeT Ii 6onee MenKux tte6ecHbIX Ten, 3eM

mi, HCTOpHH qeJIOBeI.JeCKOU UllBHJIII3aumr, ITOHCKOB ttecpTH 

H ra3a, .n;ecaToH: nnatteTbI Co.irne<rnoiI CHCTervibI. 

OcttOBHbie rronmKemrn Kottuerrwm OTpa)KeHbI B Ha

YI.JHbIX n norry napttbIX cTaTb~X, orry6mrKoBaHHbIX B nepno

.llHI.JeCKOtt neqanr Pecrry6mrKII Ka3axcTaH n ii:pyrux CTpaH, 

a TaK)Ke 03ByqeHhI B )lOKJla.llaX aBTOpa Ha pa3miqHblX KOH

cpepeHUIUIX n Me)K)lyttapoAHbIX reonorw-1ecKnx KOHrpeccax_ 

Brrepsbre cso10 nrnoTe3y o HaJUIYmr B C01rneqttoi1 

cucreMe eme O)J.HOII ruratteThr, pacrronmKeHHoii Ha op6uTe 

3eMJUI, 51 BbICKa3aJI neTOM 1996 r. Ha ttay4HO-rrpaKTHYeCKOll 

KottcpepeHI.JJHI B r_ Auay Ha 3arra.lle Ka3axcrntta. Bnocne.n

CTBHH HL{ea 6brna orry6mIKOBaHa B pa_ue CTaTeH, HaqHHruI c 

1997 r., B KOTOpbIX YTBep:iKJJ,aJiaCb HeOOXO.llllMOCTb H B03-

M0)1(H0CTb npoBepKH Ha.m1<-11rn :noH: rrnatteTbI c yKa3am1eM 

,nocrynttbIX crroco6oB ee o6ttapy)Kemrn. JI ttarrpaBun rrHCb

MO B BbICOKHe HHCTaHUIIll Pecrry6mIKH c npe.nnmKeHIIeM, 

4TO Ka3axcTaH Mor 6b1 Bb!CT)'nIITb KaK 11mruuaTop Me)K,[{y

ttapo,nttoro KOCMHYeCKOro rrpoena no ITOHCKY ii:ec~TOH 

rrnatteTbI n YTO ~ !\!Ory rrpe_ucTaBHTb o6octtosattue TaKoro 

npoe1ffa. Ho m~ea He ttawna rro)l.uep)f{KII co cTopoHbl Ha

unottanbttoH: AKa.ueM1m ttayK. 
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1a3eTa «HJ10» 3a N~1(48), 5lHBapb 1998 r., B pa3L!Ue 

«rop5!4He HOBOCTH» (B rrepene4aTKe H3 poCCHHCKOII ra3eTb! 

«Tpy,IJ,>>) Hamicana o MoeiI nmoTe3e H coo6rumrn o ttaMe

pemu1 peJJ:aKUHlf pacrrpoCTpaHHTb :ny HOBOCTb B PoccmL 

ClllA H JJ:pyrnx pa3BHTbIX cTpattax [ 61]. 

B Te roJJ,bI acTpOHOMbI (s YaCTHOCT11, II3 J1emrnrpairn) 

rrpe.nnonara.rrn HaJiw-me ttemsecTttoH. rnrnHeThI B Contte4-

HOH CHCTeMe, HO B ee naJibHIIX OKpeCTHOCT5lX - B OOJiaCT!l 

op6nThI TinyToHa. 0.nttaKo, crrycnr 6oJiee nec5ITH ncr rroc:ie 

ny6mIKaum1 "MOH.X CTaTeli, 31)' )Ke IILleIO, rrpaKTH4eCKli CJIO

BO B cnoBo, 03By1umaeT no poccuikKoMy TeneKamrny 

«RENTV» acTPOQJH3HK m Camcr-Ticrep6ypra K11p1-rnJI Ey

rycoB, KaK pe3ynhTaT HeKUX paC4eTOB m16paUIIOHHbIX T0-

4eK. Bn):{HMO, rn:rroTe3a yYeHoMy npmrrnach no ;::i:ywe Ii OH 

pewirn CKOpee BbIL{aTb ee OT CBOero Hl\IeHH. I1onynrneTC5l. 

HecrrpoCTa B Tenec}JOHHOM pa310BOpe c HIIM, no BbIXOAe E 

Ha1IaJie 1998 rGL(a BhIIIIeyrrolVHIHYTOH 3aMeTKH B ra3eTe 

«HJ10», OH YKJIOHUJIC5l OT o6c:nK.uemrn MOeH n,ueH H OTKa-

3aJI rrpocb6e rrpe.uocTaBlfTb MHe KOITIIIO CBOeH CTaTbH. 

Ha caMOM )Ke .nene nrnoTe3a He Mor.rra B03HHKH)'Tb m 

Bbl1IHCJiemrn HOBbIX Jm6paUIIOHHbIX TO'-IeK rpaBIITaIUiOH

HOM ycTOM1IlfBOCTH ):{BYX Ten, sparuaIOIUlIXC5l BOKpyr ueH

TpaJibHOfO TeJia Ha O,!J,HOH opfone, B HaweM CJI)''-Iae - B CHC

TeMe Conm1e-3eMm1. 

lfcKaTenn Hay1IHhIX HCTI!H 5IBHO 4YBCTBYIOT ll Bb!pa

)l(aIOT tte)lOBepHe (ffOCTIO,ZlCTBYIOil{IIM TeOpl15lM», HO ITOKa 

He HaXOMT y,uoBneTBOpIITeJihHOfO pewemrn 3ara,UOK rrp11-

po,n:hI. Tio5lBJI5leTC5l MHmKeCTBo KHHr, ny6miKauutf, 1eJ1erre
pe,n:aT.J:, BCe 6onee )J.0Ka3aTeJihHO ITOKa3bIBaIOIUHX, 4TO .r-.mp 
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COBCeM He TaKoli, KaKlll\l ero npenO,UHOC51T B y'4eOHblX 3aBe

.uemrnx. B Cl\l)'THOe ::i..n51 ocpmrnaJibHOli HayKII BpeM51 CBOII 

coo6pa:a;:emrn o 3araL(O'IHbIX 51B.nemrnx Cl\1eno BbI.UBiffalOT 

rrpe.ncKa3aTeJIII, JKCTpaceHCbl, cpaHTaCTbl II npOCTO J1l0.ll,ll c 

WllpOKIIM KpyrmopOl\I. Ope,!HIOJnQ)KeHlrn MHOnrx 6a31tpy

lOTC5I Ha BOJibHblX µ,onymeHIIBX MHOroMepHOCTII rrpocTpaH

CTBa, cymecrsosattwr BI1pTyas1bHOro napam1eJJbHoro npo

CTp3HCTBa, B03MO:>KHOCTII nepexo)J.a BO BpeMemr B rrpownoe 

mm 6y.uymee n T. n. 

HaBepttoe, K3)K,Ublll XOTb OL{Ha)K,llbl 3a.UyMaJ1C51, OTK)'

.ua, KaK H KOOJ,a TI051BlrnC51 1-leJIOBeK Ha 3eM.ne, Y:TO 6bIJIO 

pattbwe, '4TO )l(.IleT B 6yuymeM, II, HaKoHeu, Y.TO TaKoe carvia 

3ell'\urn n 0Kpy)Ka10m111i ee l\rnp'? 

Ha )TH BOrrpOCbl OTBeTbl eCTb B WKOJibHblX yqe6m1-

Kax. O;::cHaKo, TO, 'ITO np1rnm.mnocb Ha Bepy B .ueTCTBe H 

oTpoqecrse, Ha rroseph.·y m.:a3brnanocb 04epenHoli HayY.HOtt 

n.ueerr, KOTOpa51 Ha onpene.neHHOM 3Tane BblrJI51.Uena 6onee 

npeJJ.rrOY.TIITeJihttoii, YeM .upyr11e. TaKue nmoTe3bI a.uerrTbI 

npeno,!J,HOC51T KaK Teop1110 II BbI,!J.alOT 33 IICTIIHY. 

Tipu HerrocpeucrneHHOl\I o6pamemm K ocHoBaM ecTe

CTB03Hamrn BhUICIDieTC51: ~TO HII BOnpoc - KpyrrH351 Hayq

H351 npo6neMa, He HaXO.U51lll351 pewemrn 'Y:YTb mi He co cra

po.uaBHHX speMeH. B ecTecrneHHbIX HayKax cymecTsyeT 

MHOro nmoTe3, HO HeT HI! OL(HOil o6menpll3H3HHOH. Bee 
eme HeT 06meii Teopm1 HlI 3eMJIH, HH MHp03J::(aHH51 B ue

JIOM. 

COMHemrn B sepHOCTll KOC HY mt Cb H rocnO)J,CTBylO

meli KOHUenunu COBpeMeHHO!O ecTeCTB03H3HH51. Bee 
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QOJlbWe OOHapyw:1rnaeTC5I cpaKTOB, He BnIICblB3f{)W!IXC5! B cC: 

KattOHbI II He ttaxoi:v1m11x OOb51CHeHll5!. 

CToKa )Ke yYeHb1e pa3HbIX CTpaH !IWVT 06b5!CHeH11t 

«IICKJ11()411TeJibHbllVI» cpaKTal\I II 5!BJieHrnLM np11pO:Jbl Ha 6a·~':: 

ObI1)'f{)ll{e!I K0Huem.{1m ecTeCTB03HaHirn, octtoBbI KOTopor1 

B np11mume He n03BOJI5!f{)T C03J::taTb UeJlOCTHytO KapTHh'. 

1'1mpa 11 11cTopm1 YenoseyecTsa. Apxeonon14ecK11e apTc

cpaKTbI Ha cywe II Ha ,UHe l\!Opell II OKeaHOB, CBll!leTe.lbCTBd 

tta6mon.emrn c .naBHIIX BpeMeH llHOCT.ilaHeTHblX annapaTOB Ji 

cyrueCTB B B03nywttoil cpene (an1occpepe), Ha nosepxH<,

CTH 11 no.n 3e1vrnell (B nemepax), no.Q sonol1 (ni;1poc¢epe 1 

HHKaK He non.naf{)TC5! YB5!3Ke Me)Kny co6ou. Henpeo30,111-

1MbIM 6apbepOM npu 3TOM BCTaeT xpottm10n1YeCKa5! Hecc

Bl\leCTIIJl\fOCTb npe.nnonaraeMbIX co6bm1ll c npHH5!Toll no 

COBpeMeHHOll KOHUenu1m nocnenoBaTeJlbHOCTb!D 3T3fl0f: 

3BOJIIOUI!ll )Kl!3HII LjeJIOBeKa Ha 3eMJle. nonbITKll CBeCTli 

ttecpau.umaeMbie KOHUbl BbIHy:A0laKn npw:ry:-.1brna1b ,:ion) -

ruemrn caMoro pa3Horo TOJIKa - OT C31\lb1X 3K30THYeCKl!X .JO 

norycTOpOHHllX, BI!pTyaJibHb!X. 

TIO 3BTOpCKOtt KOHUeflUllll Ml!p03D3HI15! II leC>.Ulll BCt: 

06b5ICm1eTc5I npoCTo H non14HO, so B3al!MOCB5!3ll scex 11 

BC51. JI CTapaJIC51 3TO fl0K333Tb B .naHHOtt KHllre, 5!B.il5!1DWe11-

C51 pe3yJlbT3TOM 30 c JlllWHl!M JleT pa60Tbl Ha;i Jl;'leeli. Bt

nyrueii K pa3pa6oTKe sceo6weli KOHuenu1m eCTecrno1Ha

mrn. Y l\I03pHTeJibtth1e Torna npe.rrno.11mKeH1rn B HaCT051Wet.: 

Bpel\UI nonyLIHJlll MHOmeCTBO OOllTBep;.1Qa1DWllX cpaKTOB. 

WllpOKO OCBewaeMbIX Ii 06cy;irnae111bIX B p51.rre cneUlla.lb

HbIX TeJ1enepe.rraY Pocc1rn KaK « Tepp1nop1151 1a6Jry;.i:;ie

HH5i»_ «CTpaHHOe ,'leJIO», «)l{HBa5! Te\Ia)i, ((BoeHHbie 1al1-

Hbl», «TaifttbI l".mpa>.>, «CeKpeTHbie Tepp1nop1rnn 11 T n 
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OnttaKo, Ha 3nrx nepenaY:ax nonbITKll OOb51CHemrn 

KOHKpeTHOro cpeHOMeHa Oll!Tb-TaKl! HOC51T xapaKTep 1-faCT

HblX .nonyruem1fi 6e3 o6ruefi OCHOBbl II nOTOMY OCTaBJI51J{)T 

l\!HOrlle sonpOCbl OTKpb!TblMI!, no6aBJI5151 HOBbie. 

Omrn 113 Tpy,uHefiwnx sonpocos - KaK 11cTOJIKOBaTb 

04eBIUlHbie CBH)],eTeJlbCTBa np11cyTCTBlI5! 4eJIOBeKa Ha 3el\•l

Jie, o6ttapy)KeHHbie s ocanoY:HbIX nopo,uax so3pacTOM ne

C51TKli 11 6onhrne c0Ttt11 1vmJim10HOB JieT. Bb1rne rosopn

JIOCb, Y:TO LJeJIOBeK )Kl!BeT Ha 3eMne 6oJiee 150 MJIH JieT. Ho 

noY:eMy Tor.na Ha KOHTl!HeHTaX KYJib1)'pHbltt CJIOtt co CJie

naMH )Kll3HH mo.nett l!MeeT B03pacT scero HeCKOJibKO Tbl

C514 JieT? H no4eMy apTecpaKTbl 6onbrnoil npesttOCTH Ha 

KOHTIIHeHTaX HaXO,Il51TC5! B CJI05JX MOpCKOrO npOIICXO)Klle

HJrn? rne )Ke ca"'m JIJ{)mr )Kllm1° 

3n1 ttanpaw1rna!{)ru11ec51 carvm co6oil sonpocb1 tte 

rrpencrnsmIJ{)T npo6JieMbI Ha cpoHe reonornY:ecKofi 11cTo

p11u. TaK, cospel\1eHttb1e MaTep11KH no nocJienHero MHJI-

1rnotta JieT 6b1m1 no.n sonoi! 11 He Morm1 CJI)')KJ!Tb apea110M 

ofonamrn JIJ{),UCKoro HaceJiemrn. Bee npowe,urnue MJIJIJIH

apnb1 JieT cywefi 6bum sb1cTynb1 0Keam1YecK1ix 6JioKos. 

Ottu-To u npencrnsJI5JJIII co6oi! orpoMHb1e Tepp11Topm1 nm1 

0611Tamrn scex npenwecTBYJ{)lllllX 4eJioseY:ecK11x uirn1rnu-

3au11ii s TeYem1e 6oJiee c0Ttt11 MHJim10Hos JieT. 

flo3TOMY tteono3ttaHHbie 11cKonaeMb1e o6beKTbl 

(HMO) HCKYCCTBeHHOro npo11cxmKnemrn, HaiineHHbie Ha 

l\laTep11Kax B nJiaCTax l\IOPCKllX OTJIQ)KeHlltt B03paCTOM B 

MHJIJIIIOHbl, nec5JTK11 l\lllJIJIIIOHOB JieT, Morn11 ObITb o6potte

HbI JlJ{).IlbMII npu nepeceY:eHim BOJlHbIX npocTopos Tex 

speMeH. 0Tne4aTKll CJie):{OB Jll!H03aspos II 4eJioBe4eCKHX 

C1)'0Hett p51.Il0M c Hll!\111 B OllHOl'vl II TOM )Ke cnoe, noxmKe, 
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OCTaBJieHbl Ha MeJJKOBOL{HbIX y<IaCTKaX KOHTHHeHTOB np1t 

OXOTe JUO,[{eH Ha rrepBbIX, KaK mo6pmKeHO Ha pucyHKax Ha 

raJibKax H3 KOJIJieKl(HH llOKTopa Xasbepa )J;apKea m Tiepy. 

5fsttbIMH rrpH3HaKarvrn HaCT05Illlero apeaJJa ofa1rnHirn 

npe,IJ,WeCTBYIOlllHX UlIBllm13aUHH ,[{aJJeKOH .upeBHOCTH 5!B

JI5IIOTCll HaXO,[{KH ¢parMeHTOB ropO.llCKl:IX CTpOeHHH Ha ;:me 

MopeH: H oKeattoB. He ymrnnTeJibHO, 'ITO 3TH ocTaTKH co

xpamurn l(eJJOCTHOCTb I1 He HMeIOT CJie,IJ.OB KaTaCTP0¢11LJe

CKOrO pa3pyrneHHll KaK npH 3e!'vrneTp5!CeHirnx, TIOCKOJibKY 

6JJOKH OKeaHlfl:IeCKOM KOpbl rrorpyJI<aJIIICb BepTHKaJJbHO, Oe3 

ropH30HTaJibHbIX C,[{BlDKeK. Eme MHOro TaKIIX OTKpbITl!Ii 

Hae m1m,[{aeT B 6yi:i:yrneM, ecm1 l(eneHanpasneHHO o6cne.Jo

BaTb pattOHbl ITOABO)lHbIX xpe6TOB, B03BblllleHHOCTeil II 

nnaTO, a TaK)Ke rneJibCpOBb!e ITOJIOCbl, KOTOpbie npe)K,Ue 518-

IDUUJ.Cb rrptt6pe)KHblMll yqaCTKaMH cyrnH, Kor.ua COBpe1v1eH

Hhie KOHTHHeHThl 6hIJUI TIOKpbITbl MeJIKOBO,ll;Hbll'II MOpeM. 

AHa-nnatteT51He - TaKHe )Ke n10.ru1, KaK H MbI. AttaTo

MlPieCKHe, cpH3llOJIOrH'leCKHe pa3JJH4ll5! Me)KJJ:Y HaMH MOryT 

6hITb, HO He rrpHHl(HmiaJibHbie. JJ:M nccne.uoBamrn 3eMn11 

OHH, BH)J,HMO, TIOCbIJiaIOT pa3JlH'lHbIX po6oTOB c IICKYCCT

BeHHhIM 1rnreJineKTOM n rroTOMY BHernHnH: BIIJJ: ryMaHOHJJOB 

OITHCbIBaIOT rro-pa3HOMY. Ecnn sepHo BbICKa3bIBam1e, 'lTO 

npe311,neHT Coe.u11tteHHb1x llhaToB AMepIIKH ,[(yali:T 31i:3eH

xay3p .ueiICTBHTenbHO nMeJI rniittyIO BCTPeqy c rrpe,D.crns11-

TeJUIMH HHOTIJiaHenrn H TIO)J,TIHCb!BaJI npecnoByTbie L(OfOBO

peHHOCTH, TO 3TO ,[{OJDKHbI 6bIJIH 6b1Tb 06bIKHOBeHHb1e JIID

.UH, TOJibKO «OTT)',Ua» - c AHa-1rnaHeTbl, KOTOpbie pa3roBa

p1rnam1 Ha TOM )Ke aHrJUittCKOM, 'ITO H npe31i)J,eHT. 
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Kcrnn1, o 513bIKax. CyA5l no CTaTbe <<llpo11cxmKJJ.em1e 

5l3hIKa (rnOTTOreHe3))) B rp.IaHllTapHOiM CJIOBape (2002 r.), 

npo611el\rn nponcxmKJ:leHirn 5l3hIKOBOii cnoco6HocTH Y:eno

BeKa 5lBJIBeTC5l O)],HOii 113 ,npeBHeihmrx npo611erv1 mrnrnncn1-

KII. KaKoii 5l3hIK caivrbrli ,npeBHHii B Mllpe? llpmBOUIJIH m1 

Bee 5l3hIKII OT nepBoro 5l3bIKa? KaK C03)],aBam1ch cnoBa .5l3hI

Ka B caMOM Haqane? 3TII Bonpochr 3amrMaIOT YMhI qenoBe

Y:eCTBa 6onee 3000 neT, HO HayKa mrnrnacTHKa no ceH: ,neHh 

He HaXO)UiT OTBeTa Ha HIIX H «Bp5lA Jiil OH (orneT) KOr):(a 

Il05IBHTC5l, u6o HeT Hl!KaKIIX )::(aHHhIX 0 nponCXQ)I(,[{eHHH 

5l3hIKa H 0 paHHeM ero pa3BIITHID>. 

BonpochI, .ueiicTBIITeJihHO, BhIXOA>IT 3a npeAeJihI B03-

MO:IKHOCTH qenoBeY:ecKoro pa3yMa. HecnpocTa B 1866 ro.ny 

IlapmKCKOe mrnrnUCTIIY:eCKOe o6mecTBO OTKa3aJIOCh pac

Cl\laTPHBaTh pa60ThI 0 npOIICXOJK)J.eHim 5l3h!KOB. ,z:i:a)Ke co

BpeMeHHhie MeTOJ{hI IICCJie,i::i:oBamrn npo6neMhI KaK naneo

HTononrn, aHTponononrn, naneoHeBpononrn n T. n. noKa He 

}:{alOT OI.Il,)'TiiMOro 3cpcpeKTa. 

3To TOJihKO 0,UIIH H3 MHO:IKeCTBa MOMeHTOB Heono-

3HaHHOtt n tteoco3HaHHOii IICTop1m Y:enoBe'-IeCTBa. HoBM 

KOHUenuirn Ivmp03JJ;amrn pa3JlBHraeT ropH30HThI llOHCKOB 

aJihTepHaTIIBHhIX BapaaHTOB pernemrn npo6neM He TOJibKO 

ecTeCTBeHHhIX, HO H Jlpyrnx HanpaBJiem1ii HayK, KaK 3TO 

BH}lHO H3 np1rne.nettttoro BhilIIe npHMepa JIIIHrBIICTHKH. 

ABTop Ha.neeTC5l, Y:TO KoHuemurn Haii,r:i:eT OTKJiliK y 

Hay'-IHOll o6mecTBeHHOCTll II TIOCJIY)KllT TOJIY:KOM L(J15I BhI

xo.n:a Ha 6onee BhICOK1rii ypoBeHh no3Hamrn Mnpa. 1naatta5l 

Ha):{e)KL(a B nporpecce o6meY:eJioBe'-IecKoro pa3yMa B03Jia

raeTc5l, eCTeCTBeHHO, Ha l\IOJIO)lOe TIOKOJieHIIe yY:eHbIX Ha

'-IaJia TPeThero ThIC>I'-Ie.neT1rn, nhnmrnh1ii yM KOTOpbIX 6hICT-
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po pa36epeTCH B y~ep6HOCTH 3aKocrettenblX nocrynaTOB II 

Il03BOJIHT HM IlOffi!Tb peanbttylO KapTHHY MHpa. 
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