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EOryCJIAB LLAMBE/I* — CEPrEH nETPOBMH KOPHKOBCKHÍt** — HPHHA CEPrEEB-
HA KPACHBCKAÍI** — MAMHA MAPTMPOCOBHA APAKE/IímU** 

OnPE^EJIEHHE B03PACTA PETPOrPA^HOrO METAMOP0>H3MA 
B 3AIIA/IHBIX KAPnATAX K-Ar METODOM n o MYCKOBHTAM 

(TaÓA.3) 

Pe^ioMe: ABTOPM B npefljiTOKeHHoň pa6oTe noflTBepjKflaioT, HTO MHoroHHcneHHbie 
peTporpaano MeTaMoptj)H30BaHHbie nopo^w SIBJISIIOTCH npcnyKTOM BapHcuHficicoro 
peTporpaaHoro MeTaiviop(lw3Ma, a He KaK npeanojiarajiocb no SToro, HTO 3TO ap-
Keivi6pHřicKne HJIH aJibnnHCKne MeTaMop(j)HTbi (ana^TopuTbi). 3 T H B3rjraflbr o no3-
aneBapKcUHÍicKOM B03pacTe peTporpanHoro MeTaMopt|)H3Ma y 3Ha™TeJibHoro KO-
JiHnecTBa cntoxiíiHbix cxiaHUeB n ([MJIJIOHHTOB no/TTBepxcuaioT He TOJibKO neTpo-
rpa())HHecKO-MHHepajiorHHecKHe HCCJieuoBanHst MunepajibHbix accomiaunfi, HO H K-Ar 
aHaJnnw MycKOBHTa H3 pa3Hbix peTporpaaHo MeTaMopti)H30BaHHbrx nopoa. Ho 
Mbi /ioJiJKHbi npeflnoxiaraTb, HTO neKOTopue nopoflbí XOTSI 6M onpeae^eHHbix 3OH 
íiBJTHKJTCíi nponyKTaMH Korn6Hnau.nn no3,oTieBapHCUHHCKoro peTporpannoro MeT-
aMop(J)H3Ma n aJibnHŕicKoro TeKTonoMeTaMopcJnoMa. 

A b s t r a c t : In the present paper the authors confirm that numerous rctrogradely 
metamorphosed rocks are products of the Variscan retrograde metamorphism and 
they are not pre-Cambrian or Alpine metamorphites (diaphtorites), as presupposed 
before. These views on the Late Variscan age of retrograde metamorphism in a great 
number of mica-schists and phyllonites are proved not only by petrographic-mineralo-
gical investigations of mineral associations, but also by K-Ar analyses of muscovite 
from various retrogradely metamorphosed rocks. But it should be presupposed 
that some rocks of at least the certain zones are products of combination of the 
Late Variscan retrograde metamorphism and Alpine tectonometamorphism. 

Beedemte 

O/utoň H3 AHCKyccHOHHbix npoGjieivt r e a n o r H H KpHCTanJiMHHKyMa 3ana/iHb!x 
K a p n a T HBJiaeTca BcnpacT „/macpTopHTOB", T O ecTb pa3JinHHbix npo.ayKTOB cpejme-
H HH3KOTeMnepaTypHoro p e r p e c c H B u o r o MeTaMopcj:>n3ivia. K H H M OTHOCHTCH MVCKO-
BHTH3HpOBaHH.bie, ajlb6nTH3HpOBaHHbie, XJTOpHTH3HpOBaHHbie, CepHUHTH3WpOBaHHble 
rHeficbi. KpHCTannHMecKKe c n a n u b i H MHnvraTHTbi, nacTO coxpaHHK>uxne CBOH n e p -
BHHHbie CTpyKTypbi, a T a x x e cnamteBaTbie MycKOBHTOBbie H xjiopHT-cepnunTOBbie 
ÔJiaCTOMHJIOHHTbl, COXpaHHKDLUHe TOJIbKO pejlHKTbl CTpyKTyp H IvtHHepajlOB BblCOKO-
TeľvtnepaTypiibix n o p o a . 3 T H o6pa30BaiiH5i LunpoKo pa3BHTbi B BbiCTynax KpHCTaji-
jiHLiecKoro (|DyHaaMeHTa Majibix K a p n a T , Benopnr i , ľ loBawcKoro MHOBua, M a j i o ň 
OaTpbi , H H 3 K H X T a T p n apyn-rx p a n o n a x CnoBaKHH. 

KapflKHajTbHbiM BonpocoM 5iBjiaeTCjr B03pacr p e r p e c c H B u o r o MeTaMopcfttfiMa: 
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CrapoMOHeTHbiH riep, a. 35, 109017 MocKBa. 

http://Korn6Hnau.nn


376 UAMBEJl — KOPMKOBCKMM — KPACMBCKAJI — APAKEJ1HHIT 

npeflCTaBJíaeT JIH 011 peTporpaflHyro CTaavno BapucmificKoro snflorennoro ui-rejia, 
MJIK CBJi3an c ajibnHHCKHM flHacj)Tope30M? 0 6 e ajibTepnaTHBbi rj.o nocjiexmero Bpe-
MeHH paccivtaTpHBajiHCb KaK paBH03HaiiHbie, nocKOjibKy cepnu.nT n xiiopuT — TH-
nHHHbie MHuepajibi KaK perpeccHBHo H3MeHeHHbix cjianueB H rueňcoB, TaK H nporpec-
CHBHO MeTaMopct)H30BaHHbix ocaflKOB Me3030HCKoro H HHoríia BepxHenajieo30Hcro-
ro nexjia. 

EcTecTBeuHO, npo6jieivia B03pacTa perpeccMBHbix npoueccoB B KpHCTajuiHHHKyMe 
npHMO CBH3aHa c B03pacTOM npernuecTByromero nporpeccHBi-toro 3Tana. B HacTO-
Minee BpeMa Bce flaiiHbie yKa3bLBaK)T Ha TO, MTO ocHOBHaa c{)a3a nporpeccHBHoro 
30HanbHoro MeTaMopcf)H3Ma, C(J3opMHpoBaBLuero coBpeMennbiň OÔJIHK KpKCTajuiH-
HHKyivia 3anaanfcix KapnaT, i-irvieeT BapncuHncKHH B03pacT. 

H T O KacaeTCH B03pacTa cy6cTpaTa MeTarvioprJjHHecKiix TOJIIH, TO najiHHOiiorH-
necKHe HccneflOBaHHH onpeflenHKiT ero KaK najieo30ÍícKHH, OT Ketvi6pii5i no HHÄHero 
KapGona. / ] , 0 K a 3 a T e - n b C T B 0 M MoryT cjiy>KHTb najTHHOJionHrecKHe MccneflOBaHna 
npoBejneHHbie O. M o p n o ň , 3 . ľ l j i aHAepoBoň H n . CHonKOBoň, KOTopbie 
ny6jiHK0BajiH CBOH pa6oTbi B coTpyrjHHHecTBe c MHOTHMM noneBbíMii reojioraMH 
H KOTopbie BuecjiH Hpe3BbiHaňHbiH BKjiari B peweHHe cTpaTi-irpaabHH KpncTajiJiH-
HHKyivia 3ana/iHbix jKapnaT. Corjiacno pa6oTe P l a n d e r o v á — V o z á r o v á (1978), 
perHOHajibHbiH MeTaMopc[)H3M HaKJiaabiBaeTCJi TaK>Ke H Ha nopojibi BepxHero 
Kapôona. OfluaKO KaKOB 6bi HH 6biJi o6"beM naneo30HCKoro cyôcTpaTa, OH noBce-
MecTno K3MeHen B ycjioBHflx oflHoaKTHoro 30Haxibiioro nporpeccHBHoro MeTa-
iviop(j)H3Ma. CpaBHenHe P-T napatvieTpoB H Tnna rjiyOHirnocTii MeTaMoptJ3H3Ma 
B OTXiejibHbix BbicTynax KpHCTajuinHecKoro (l)yH.naMeHTa 3ana,uHbix KapnaT noKa-
3aiio, HTO Bce OHH OTHOCJITCH npniviepHO KOflHoivry Ti-iny yiviepeHHbix rraBJieHMH (300— 
500 MPa) ( C a m b e l et al., 1981; D y d a , 1981; B r o s k a — J a n á k , 1985; n e p n y K 
H ap., 1984; H o v o r k a — S p i š i a k , 1981; K O P H K O B C K H H H zip., 1984; K o p n -
KOBCKHH riyTHUJ, ! 986), MTO MO)KeT yKa3bIBaTb Ha CBH3b MeTaM0p(|)K3Ma c eflH-
HblM TeKTOHO-MeTaMOp(l)HLieCKHM L1HKJ10M 0HeBM/J.H0 BapHCLIHHCKHM. 

Kľ)3oxpoHHbix flaTupoBOK B03pacTa MeTaMop(])H3Ma nopoxi 3anaaHb!x KapnaT 
oLienb Mano. MMeioaiHecji K-Ar Mcae/ibHbie* 3HaiieHH5i B03pacTa naioT mi-ipoKnň 
pa36poc unc|5p — OT 90—100 MJIH. jieT no 34C—380 MJIH. JICT, HO Bce OHH, KaK npa-
BHJIO, ne ApeBnee BapiicunHCKHX. MO>KHO ci<a3aTb, HTO K-Ar MCTOAOM 6biJiH 
y>Ke anajni3npoBaHbi Bce ociiOBiibie Ti-rnbi noporj. 3 T H pe3yjibTaTbi npHnecnn MHOTO 
HHTepecHoň Hiu|iopMauHH, HO i;e KOMOHiinpyyi K-Ar MeTon c rrpyrHMM MeTorraMH, 
Hejib3fl peujHTb npoÔJieiviy B03pacTa. Pe3yjibTaTbi K-Ar onpenejieHHH npiiBOflHTCH 
B pa6oTax ÍL K a i i T o p a (TeojiorHMecKHH HH-T J\. LLlTypa), B. U , a M 6 e T a ( r i 4 CAH) 
n T. í l . E a r n a c a p s i H a (MTH AH ACCP, EpeBan). B HacToauieň CTaTbe paccivio-
TpHBaK)TC5ipe3yjibTaTbi HCCJieflOBaiiHHB03pacTa rjHacJDTopHTOB, noJiyneHi-ibie B MTEH 
AH CCCP 

* TepMHH MOHejlbHblri B03paCT MOJKHO npHMeHHTb KaK HaCTOaiUMH B03paCT TOXIbKO B TaKOM 
Ljiyiac, ecjiH vnivtenenHíi KonucnTpauHH pa/iHorenHoro 1 0 Ar BM3BaHbi HCKJiKjHHTeJibHO p a c n a a o M 
'"K H K-Ar CHCTeivia B MOMCIIT KpiicTajiJiH3aiiHn ne conepwaj ia HHKaKOH pannorenHbi i i Ar. 
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TJpoÔAe.ubi onpedeňeHun eospacma npodyKinoe ducufJmopwmmecKoeo laMenenun nopod 

Oco6eHHO fleTajibnc- 6bMH H3yMenbi n p o 6 b i OTo6pa>iHbie B paí íoHe M a n w x K a p n a T 
( C a m b e l — V e s e l s k ý , 1981; E a r x u c a p j i H n a p . , 1977; C a m b e l — V e s e l s k ý , 
1980 H T . JI.), 3aTponyTbie rj,nacl)TopjiTMMecKHMH H rHApoTepiviajibHbiMK M3Mene-
HKÍIMH H apyn-iMH (l)opMaMir peKpncTajiJiH3auHH. Bbijio /ioKa3ano, MTO ajibnuíícKHe 
MHJiOHHTbi B rpanHTOHjiax Majibix K a p n a T ( E a r , u a c a p j t H n a p . , 1977) naioT 
MOflejibHbie B03pacTbi OT 85 no 166 M H U . jieT, H MTO 3 T O T MOflejibHbifí „ B 0 3 p a c T " 
3aBi-icHT OT T G T O , H3 KaKoH MacTii MHjioHHTOBofl 3oiibi 6bijia OTo6paHa n p o 6 a (ÔOJIblIie 
m i n MeHbiue MexaHHHecKH n XMMHMecKH pa3Jio>KeHHOH n npHcyTCTsyioT JIH B aHa-
JiH3HpoBanHoň n p o 6 e KJiacToreHHbie CBeTjibie cntOAbi, H T. JI.). 3naMHT, pe3y.ibTaT 

MO»eT rOBOpHTb HeTOJlbKO O BpeMeHH o6pa30BaHH51, HO H 0 6 HHTeiICHBHOCTH 
n xapaKTepe TeKTOHOMeTaMop<])H3Ma H C H U M cB«3aHHbix H3MeHeHHři O Ď J I O M K O B 
MHTiepajioB. Bbijio o Ô H a p y x e n o , MTO MeiiKoarperaTOBbie a rnoMepaTbi cepnuviTa 
B flHa({)TOpHTaX H3 MHJIOHHTOB 3ajjep:H<HBaK>T aprOH, HTO MaCTHMHO BbI3bIBaeT 
noBbiiueHne MOjiejibHoro , ,B03pacTa". I l p u onpaej ieHHn B03pacTa Tex we caMbix 
n p o 6 MHiiepajiOB K-Ar n R b - S r v e T o a a M H KaK npaBHJio Rb-Sr MeTOfl anzi 
Bcer/ia nponopuHOHajibHO 6ojibiuHH MoaejibHbiH , ,B03pacT" Mervi K-Ar METO/J. 3 T O 
3HannT, MTO TeKTOHOMeTaMoptJDH3M, e r o HHTencHBHOCTb H xapaKTep OT HCKa>Ka-
KiT ne TOJibKo K-Ar, HO H R b - S r B03pacT. 

THiipoTepMajibHbie npoueccbi Taioxe BJIHÍIKDT Ha onpe/rejieHHe MOflejibiioro 
, ,B03pacTa" n o p o H . B Majibix K a p n a T a x 3!iaMeHH5i K-Ar „ B o s p a c T a " raapoTepManbHo 
H3MeHeHHbix nopof l K0jTe6riK>Tc;i B HHTepBajie 7 0 — 2 1 0 MJIH. zieT. 

J\S\ÍI reoxpoKOJiorHMecKoro MCcneflOBauMfl anacfiTopiiTOB H peTporpariHO MeTa-
Mopcj)H30BaHHbix cjiiOflHHbix cnai-meB Mbi OTcenapupoBajii i 2 — 3 xiecKTKH n p o 6 
MycKOBHTa, ann TOTO MTo6bi ycTanoBHTb Moaej ibHtie B03pacTbi 3THX MycKOBHTOB 
n Hcnojib30BaTb pe3yjibTaTbi B AaTHpoBanHH n p o u e c c o B H3MeHeHHÍí nopoA- H e -
CKOJibKo ananH30B 6biJio npoBeaeHHo H E a r / j a c a p a H O M H .up. (1977), HO 6ojib-
iuaji MacTb OTcenapHpoBanHbix MycKOBHTOB 6biJia aHajiH3iípoBaHa B M T E M A H 
C C C P , MocKBa. fli-íac^Topnibi ai:aj;i:2i-ipoBEHHb:e B E p e B a n e /jajrn cjieAyioiuKe M O -
ae.ibHbie ,,B03pacTbi" MycKOBHTOB: 184 ± 10, 260 ± 10, 253 ± 4. Bo3pacT CJIKDH 
ii3 rpanaTOBoň nopoí ib i y c. XaMaBa AaeT B03pacT 99 ± 1 MJTH.rxT H nope3yj ibTa-
TaM H3 M T E M A H C C C P 90 ± 3 M J I H . JieT. Boiibuiaji n3MeHHHBOCTb B B03pacTe 
MO)KeT óbiTb pe3yjibTaTOM KOMÔHUHposaHHM uecKojibKHX n p o u e c c o B (BKjrtoKaa 
n p o u e c c BbiBeTpHBaHHsi). BO3MO>KHO, MTO Ha neicoTcpbix MecTax p e r p o r p a r i n o 
c]]opMnpyKJUiHecH cjiKDAbi B BapHCUHHCKOM o p o r e n e n o n a j i n TaK>Ke e m e B yC.HOBHH 
ajibriMHCKoro nna( | )Tope3a. Onpeae. ieHHe Mozieiibiioro , ,B03pacTa" n o p o A OMenb 3a-
BHCHT O T c n o c o ô a H CTenenH MHCTOTbi cenapwpoBaHKbix íviMiiepajioB. MacTo ne HB-
JIHCTCH B03Mo>icHbiM oTcenapHpoBaTb a p > r OT a p ^ r a JXBÍX reneTimecKH pa3iibix T u n a 
c n i c n , ycTpaiiiiTb K3 IIHX npHMecii H T. a. 3 T O Bee MewaeT nojiyneHUK) 0flK03na t r-
Horo pe3yjibTaTa. riojiyMeiiHwe MonejibHbie B03pacTa no3Bon^K)T o u e n u T b Bepxniiň 
B03pacTHoři npeaeji Hajio>KeHHbix na MccneztOBaniibie n o p o a b i n p o u e c c o B . 
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ľlopodbi, omoôpaHHbie dn.n uccjiedoeauu.H 

He Bbi3HBaeT COMHCHHH, HTO perpeccHBHbie 5iBjieHna B KpHCTajurHHUKyMe 3a-
na^Hbix KapnaT, cBH3aHbi c flByMfl pa3HOB03pacTHbiMH npoaeccaMH — c peTpo-
rpa^HbíM MeTaMopcJ)H3MOM Ha HHcxoflameň BČTBH BapHcuHHCKoro uHKjia, H C ajib-
nHHCKHM íi,Hac|)T0pe3OM. KaK noKa3an neTpojioniHecKHH aHajM3, npoBeaeHHbiH 
OflHHMH H3 aBTOpOB HaCTOHmeň CTaTbH (KopHKOBCKHH), BapHCUWHCKHH peTpO-
rpaflHbiň MeTaMop(l)H3M HrpaeT, no-BH,n,KMOMy, 3HaMHTejibHO 6oJibuiyio ponb, neivt 
ajTbnHHCKj-iíi £nac[)Tope3 (LI,aM6eji — K O P H K O B C K M Í Í , B 3TOM HOMepe). XapaK-
TepHbíMH npH3HaxaMH BapHcuHHCKoro peTporpaflHoro npouecca HBJIJIKDTCH: 

a) npoTeKaiiHe peaKunň B iimpoKOM TeivinepaTypHOM HHTepBajie (OT 570 no 
300 °C), KOTopbiň noflpa3flejiHeTca Ha 3 TeivmepaTypHbie cTyneHH — MycKOBHTOByio 
(I), MyCKOBHT-XJIOpHTOByK) (II) H cepHUHT-XJIOpHTOBybO (III); 

6) MeTacoMaTHHecKHři xapaKTep peaKunň npn BbicoKoň aKTHBHOCTH K (npeoôiia-
AaKDT MyCKOBHTH3aUHH H CepHUHTH3aHH»); 

B) npHTOK rjiyÔHHHbix. (j)jiK)HflOB, cnocoôcTByroinHx peaKUHSM rHflpoJTH3a none-
Bbix HinaTOB, o6pa30BaiiHK) HH3KO- H cpexiHeTetvínepaTypHbix CJIKDA H 3aMemeHHK> 
HMH nnarHOKJia3a, rpaHaTa, nepBHHHoro GnoTHTa, crraBpojiHTa, c BMHOCOM Mg, Fe, 
Ca, Mn, H N a ; 

r) ruyôoKHH H nojiHbiň KpHCTanjio6jTacTe3 Ha Bcex CTyneHflx, BCJiejjCTBHe nero 
peTporpaflHoe MHHepajioo6pa30BaHHe npoHcxouHT JTH6O C coxpaHeHHeM nepBHHHbix 
nieňcoBbix H cnaHueBbix CTpyKTyp, JIH6O C o6pa30BaHHeM Hajio;*eHHOH cjiaHueBa-
TOCTH, HO npH nojTHOM ,,3ajreHHBaHHH" (6jmcTe3e) xipoGjieHbix ynacTKOB; 

A) OTjiHiHTejTbHOH ocoôeuHOCTbK) BapHcuHHCKoro peTporpaflHoro MeTaMopc[]H3-
Ma HBjTaeTca ero mnpoKoe pa3BHTHe BHyTpn KpHCTajuiHHHKyMa, B OTJTHHHe OT ajib-
nHHCKOrO flHa(j)TOpe3a, KOTOpbIH JTOKajTH3yeTCH TOJlbKO B y3KHX MHJIOHHTOBblX 
30Hax, ^ame Bcero B KOHTaKTax KpHCTannHHHKyMa c Me3O30ňcKHM nexjioM HUH Ha 
KOHTaKTe flBHKeHHa KOMnjieKCOB nopofl (<-ieuiyH, B3ÔpocoB, noKpoBOB) B npoueccax 
cmiaflKoo6pa30BanHH ropHoň ueni-i. 

J\s\n K - A T H Rb-Sr HccneaoBaHHň HaMH ÔWJIH OTo6panbi o6pa3Hbi perpeccHBHo 
H3Menennbix nopoa, KOTopbie cooTBeTCTBytoT BbímenepeHHcneHHOH xapaKTepncTHKe, 
TO ecTb npeanojioxHTejibHO cBH3aHiibie c peTporpa^HbiM BapucuHHCKHM MeTaMop-
C1M3MOM. BojibiiiHHCTBO nopon. ne npeTepnejio CK0JTbK0-HH6yflb 3aMeTHoro ÔJiacTo-
KaTaKJia3a, H necivroTpji na CHJibHbie H3ivieHeHHH, npaKTHMecKH coxpaHfltoT nepBiin-
iibie CTpyKTypbi joBycnioaHHoro raeříca HJIH BbicoKOTervmepaTypHoro rpaHaTOBoro, 
cTaBpojiHT-rpanaTOBoro HJIH 6.noTHT-CHJijiHMaHHTOBoro cjiaHua (CM. Ta6n. 1). 
JlHuib flBa o6pa3ua — M-19 n A-4a — npeflCTaBJiHiOT coôoň pe3yjTbTaT nojn-ioň 
peTporpaziHOH nepepaôoTKH, icorjia pejiHKTbi nepBHMHbix MHHepajiOB He coxpaHn-
roTCji. Bo Bcex ocTa.nbiibix npoôax pejimcrbi BbicoKOTeivinepaTypHbix 4>a3 coxpanH-
KJTCfl. 

M3 peTporpaflHO H3MeHei-iHbix nopozi BbmejifljiHCb xpyriHO- H cpeAHeneuiynMaTbie 
MyCKOBMTbl C HBHO BbipaweiIHblMH peaKHHOHHbIMli OTHOUieHHHMH C 6llOTHTOM, 
rpanaTOM. CTLIBPOJIHTOM \\ njiarHOKjia30M. rijiarHOKJia3 3aivteuiaeTCH MycKOBHTOM. 
a 6HOTHT H craBpojiHT — ^ H 6 O O/IHHM MycKOBHTOM, JIH6O CpOCTKaMH MyCKOBHTa 
c xjiopHTOM, B ycjTOBusix coBepujeHHoro KpHCTajiJio6nacTe3a. CorjiacHO KpiiTepnaM. 
pa3pa6orainibiM K o p u KO BCKHM 11 U,aM6ejiOM (B 3TOM JNe), Bce o6pa3ubi 
OTIIOCMTCH JUi6o K MyCKOBHTOBOH (I), J1HÔO K MyCKOBHT-XXIOpiITOBOH (II) CTyneHHM 
peTporpaflHoro MeTaMopc|)ii3Ma. B iieKOTopbix o6pa3uax BCTpeiaeTca noflMHHenHoe 
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T a ô j i m j a I 

MHHepa/ibHbie accounauHH peTporpaxiHo H3MeneHHbix MeTaMop(jjHiecKHx n o p o a 3anaanbix K a p n a T , 
H K-Ar H Rb-Sr onpeAeJieHHsi B03pacTa HX CJTIOZI 

JVs npoôbi , 
MeCTO 

OTÔopa 

riopoaa. M nposiBJienHbie B Beň 
peTporpaaHbie 3aMemeHHa 

TeMnepaxypHan 
C T y n e H b 

p e T p o r p a f l H O r o 
M e T a M o p ( j ) H 3 M a , 
n o U a r n é e n — 

K o p H K O B C K H M 

(B 3TOM JN°) 

K-Ar 
3 n a i i e n n e 
B 0 3 p a c T a 

M H u e p a j i a , 
MJIH. JieT 

Rb-Sr 
3HaHeHH!l 
B 0 3 p a c T a . 
MJiH. jreT 

M-34 
(ceBepriaa 
nacTb n o -
Ba)KCKoro 
MHOBua) 

M-35 
(cpeansifl 
n a c T b ) 

M-36 
(lO>KHaH 

MaCTb) 

fl-6 
> K e n e 3 n a 
CTyZIHHMKa 
B p a T H c / i a B a 

fl-7 
Xopcna, 
KaMeno-
JIOMHfl 
( a o p o r a 
K o K a B a — 
K j i e n o B e u ) 

<t>njinnoBO 
a o M y KaMe-
HOJIOMHH 

I . í l O B a j K C K H H M n o B e u 

n o p ( j ) H p o 6 j [ a C T H L i e C K H H ÔHOTHT-

-CHJIJlHMaHHT-MyCKOBHTOBblíi 

n j i a r H o r H e i í c , 6 i i a c T O K a T a K J i a 3 H -
pOBaHHMH 

Bi — Mu 1 

Pl — Mu 1 

St -v Mu 1 

Bi — Chl1 + Mu-
BHOTHT-rpaHaT-MyCKOBHTOBblH 

njiarHorHeňc 
Bi — M u - + C h l 1 

G r - C h l 1 

nop([)Hpo6jiaCTHHeCKHH 6HOTHT-
-rpanaT-MycKOBHTOBbiři r u i a r n o -
rHeiíc, 6^acTOKaTaKJia3HpoBan-
Hblfí, C CeKyiUHMH XJlOpHTOBblMH 
H CepHUHTOBblMH npOÍKHJIKaMH 

Bi • - M u " -:- C h l 1 

Bi - Ser : C h l 2 

Pl — Ser + Clz 

G r - Chi­

l l . M a j i b i e K a p n a - r b i 
B H O T H T ~ CHUJIffMaHHT-MyCKO-
BHTOBbiři n/iarHOTHefíc 

Bi — M u 1 

I I I . B e n o p H f l b i 
BHOTHT-MyCKOBHT-Ka/IHIlinaT-
- n j i a r n o K J i a 3 - K B a p u e B b i f i 
M H ľ M a T H T 

Bi - Mu1 

Bi - Chl2 

CHJibno H3MeneniibiH r p a i i a r -
-CTaBpOJ7HT-6nOTHTOBblň 
n j ia rnorHeňc 

Bi — M u - C h l 1 

Si - S e r j Chld 
Pl — Sei-

II 

I I I 

I I I 

M u 1 •'— 

— 3 1 7 ± 9 

M u 2 — 
—303: 

Mu 2 I Ser-
— 3 0 2 ± 9 

III 

M u 1 — 
—302 ± 9 

M u 1 — 
—304 ± 9 

M u 2 — 
—290 : 6 

319-tlO 
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1-oc npoaoJiKenHe Ta6ji. 1 

14-Vep 
/jopora 
C n r j i a — 
TpOHlOK 

a-5 
X a i a B a 
KaivieHO-
J10MH5] 
y E C K 
M-13 
KaK J\-5 

EHOTHT-rpaHaT-MycKOBHT-KJIHHO-
-uoH3HT-xjiopnTOBbifl rniarno-
rHcíic 

Bi - M u 1 -!- T o u r 
Bi M u 2 : C h l 1 

Bi Ser — Chl" \ 
PÍ • Ser | 

C n n b u o n3i\ieHeHHbiR 6 H O T H T -
-MycKOBHT-rpaHaTOBbifi c j ianen 

Bi - M u ' 
Bi M u - - r C h l ' l 

G r Mu- H C h l 1 J 
KaK ,0,-5 

11 

I I I 

I 
l i 

KaK JX-5 

B i — 1 2 4 ± 8 
M u 1 - " 2 — 
— 1 5 5 ± 6 

M u 1 - ' 2 — 
— 9 0 ± 3 

M u 1 " 2 — 
— 9 9 ± 1 

jNs n p o ô b i , 
MeCTO 
OTÔopa 

1 

fl-2 
Eemoui 
3eJienbiři 
pynefi 

M-19 
BblflpOBO 

l l - V e p 
HepHbi 
Eaxior 
rioflTařixo-
Ba 

A-4a 
Mepnbi 
Eaj ior 
3aKJiyKH 

r i o p o i i a H rrpoHBjíenHbie B Hen 
p e T p o r p a a n b i e 3aMemennH 

2 

CnJIbHO H3MeHeHHbIH MyCKOBH-
TOBbifi nj iarHorneRc, c He6oxib-
LUHMH peXIHKTaMM 6HOTMTa 

Bi M u 1 

Bi - . M u 2 -1 C h l 1 

PÍ - Ser 
PeTporpaflHbiň MyCKOBHT (cepn-
UHT)-XJ10pHT-KBapUeBbIÍÍ cjraHeu 
3a CHCT CpOCTKH M u 2 + C h l 1 ) 
Bi (?) cpocTKH Ser -f C h l 2 / 

rpaHaT-MyCKOBHTOBblH 
nj iarHorHenc 

Bi -> M u 1 

Bi - M u 2 -! C h l 1 

G r - • C h l 2 -|- Ser ^ 
PÍ Ser / 

C n n b u o H3MeneHHbiři 6 H O T H T -
-MycKOBHT-xJiopHTOBbifl cj ianeu 

Bi - M u 2 -•- C h l 1 

TeMnepaTypHaH 
CTynenb 

peTporpa/ jHoro 
MeTaM0pcl)H3Ma, 
n o U , a M 6 e n — 
K o p H K O B C K H Í i 

(B 3TOM Ms) 

2 

I 
JI 
J í l 

II 
III 

I 
II 

III 

II 

K-Ar 
3naHeHHe 
BospacTa 

MHuepajia, 
MJIH. XieT. 

4 

M u 1 - 2 — 
— 2 5 0 ± 8 

M u 1 — 
— 2 2 0 + 7 

M u 1 - 2 — 
— 2 0 3 ± 8 

M u 2 — 
— 1 6 0 ± 6 

Rb-Sr 
3naHeHHsi 
B03pacTa, 
MHHepajia, 
MJIH. jieT. 

5 

319 + 10 

rioncHemm: c M. Ta6. 2. 

Oóoiuam-min: I, II H III — MycKOBHTOBaa, MycKOBHT-xjiopnTOBafl H cepnmiT-xjropMTOBafl TeMJiepa-
Typiibie cryneHH p e T p o r p a a n o r o MCTaMopc|)H3Ma, no U a i v i Ď e J i — K O P H K O B C K H M (B 3 T O M MS). 
CuMBo.ibi MtiHepa.ioe: Bi — 6 H O T H T , C h l 1 — KpynHOHeniyňHaTbiH xjiopuT (II CTyneHb), C h l 2 — rne.i-
KOMCLuyiiMaTbiii xjiopHT (III CTyneHb), Chld — XJIOPHTOHU, CIz — KJIHHOUOH3HT, G r — rpanaT 
M u ' — KpynHOMCLuyfiMaTbifi MycKOBHT (I CTyneHb), M u 2 — Kpynnoo H cpcuHeMeinyiÍMaTbiH MVCKOBHT 
(II CTyneHb), Pl — njiarnoKJia3, Ser — cepHUHT, St — cTaBpoJiHT, T o u r — TypMaJiHH. 
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KOJinnecTBo MejiKoneuiyHMaToro xjiopnTa n cepnunTa, yKa3biBaK)WMX na neKOTopoe 
iiajio>KeHne npeo6pa30BaHnň III (xjiopHT-cepnuHTOBoň) CTynenii. Ho H npH HH3KO-
TeivinepaTypHbix H3MeHeHMHX KpHCTajijio6jiacTe3 noJiHbiň, 6e3 xapaicrepHbix JÍJIJI 
aiIbnHHCKHX flHacJ)TOpHTOB MHCTO MexaHHHeCKHX ê<J)OpMaUMH, MTO n03BOJ15ieT 
oTHecTH H 3TH npeo6pa30Bannfl TaK>i<e K BapncnHÍícKOMy peTporpafliiOMy nHKJiy. 

MnHepajibHbie cocTaBbi H3yMeHHbix o6pa3u.OB n npojtBueHHbie B HHX peTporpaio-
iibie 3aMemenn5i, BMecTe c K-Ar n Rb-Sv B03pacTaMH, noJiyneHHWMH asi a CJHO/J., 
npuBcaenbi B TaÔJi. 1. 

AitajiumimecKue damibie 

OnpeaejieHHH coaepwaHHH pa/jHorenHoro aproHa npoBOflHJiocb Ha aproiiOBoň 
ycTaHOBKe KOHCTpyKUHM M TEM H MoaepHH3HpoBaHHOM Macc-cneKTpoMeTpe 
MM-1201, MeToaoM H30TonHoro pa36aBjieHHH c 3 SAr no cTaHflapTHoň MCTOAMKC. 
HpHMecb B03flyuiHoro aprona BO Bcex H3MepeHHHX He npeBbiuiajia 40%, norpeiu-
iiocTb onpenejreuHa 4 0 Ar P a f l cocTaBjiajia 1—2%. OnpeaejreHHJi KajiHH BbinouHeHbi 
MeTOflOM nJiaMeHHOH CneKTpOqbOTOMeTpHH C HCnOJ!b30BaHHeM JlHCJjpaKUHOHHOH 
pemeTKH, qboToyMHO)KHTejiH n BbicoKOMyBCTBHTejibiioro rajibBanoMeTpa. ToMHOCTb 
onpefleJieHna TaKHx KOHuenTpauHH KajiHH cocTaBjíaeT 1 %. 

riojiyneHUbie pe3yjibxaTbi npHBeaenbi B Taôji. 2. 

Oôcyyicdenue pe3yjibmamoe 

KaK BHfluo H3 Taôji. 2, nojiyneHHbie K-Ar 3HaMenna B03pacTa cnioa BapbiipyíoT 
B /jpBOJibno mupoKHX npeAeJiax (90—317 MJIH. JieT). HaHÔojiee /rpeBHHe u,M(|)pbi — 
302—317 MJIH. jieT nojiy-ienbi no MycKOBHTaM I, II n III CTyneHeň peTporpa/THoro 
MeTaMO([)pH3MaM3 nopofl ľIoBa)KCKOľo MHOBua. 3 T H pe3yjibTaTbi npe/jcTaBjiahOTCfl 
Han6ojiee BaacHbiMH, nocKOJibKy HMCHHO B ľloBa>KCKOM MnoBue ranbKH peTporpa/iHO 
H3MeHeHHbix nopofl Bcex Tpex CTyneneň npHcyTCTByioT B BepxneKap6onoBbix H 
nepMCKHx KOHrjioiviepaTax (J. K a m e n i c k ý , 1956; P u t i š , 1981; KopHKOBCKHfí — 
riyTKui, 1986), TO ecTb HMCKDTCÍI npsnvibie jj,0Ka3aTejibCTBa CBÍHH peTporpa/THbix 
n3MeHeHHň c 3aKJiK)MHTejibi-ibiM 'jTanoM BapHcunřicKoro MeTaMOp(j)MHecKoro m-rejia. 
3 T H pe3yjibTaTbi coBna/jaioT n c neTpoJiornMecKHMH /jaHHbiMH o BapncuHHCKOM 
B03pacTe HajioaceHHbix npoueccoB, H HX reHeranecKoň CBH3H C nocTMarivraTHHecKHMH 
HBJíeHHHMH B TpaHHTaX CHHXpOHHblX C MeTaMOp(|)H3MOM. 

AHajiorHHHbie pe3yjibTaTbi nony-ienbi H AJIH KpynHOHeuiynnaToro BTopHMiioro 
iVtyCKOBHTa K3 3K30KOHTaKTOBOrO OpeOJia BpaTHCJiaBCKOrO MaCCMBa, BapKCU,HHCKHM 
B03pacT KOToporo ycTaHOBjíeH Rb-Sr rooxpoHHbiM /jaTHpoBaHHervi. BapnmHH-
CKHH K - A T B03pacT HivieeT n aHajiw3 7J,-6 (Ta6. 2). 

/J,Jia peTporpaflHbix MycKOBHTOB H3 pa3jiHMiibix yMacTKOB BenopnA pa36poc 
K-AT 3HaHeHHň B03pacTa HanGo/iee BejiMK — OT 90 /jo 304 MJIH. JieT H ôojibine. 

ripH WHTepnpeTauHH 3THX /janiiux npew/je Bcero Heo6xo/J.HMO no/XMepKíiyTb, 
MTO no naiiHbiM napareneTHMecKoro anajima: no cpoprvie 3epen MycKOBHTa, ero 
naparene3HcaM, H no XHMHMCCKOH iranpaBJíeuHocTM peaKunň 3aiviemeHHH, Bce 
cjibOflbí o6pa30BajiHCb B pe3yjibTaTe eannoro npouecca KHCJIOTHOTO BbimejiaMHBa-
iiiífi, npewMymecTBeHHO I H II TeivinepaTypHbix CTyneHefi. KoMnjiexc neTpojiorH-
MecKux KpHTepneB, o6cy>KflaK)mHxcM B cneuHajibiion pa6oTe (UaMÔeji — KopH-
KOBCKMH, B 3TOM N°) TOBOpHT O npHHa/JJie)KHOCTH H3yMCHHbIX CJIbO/J K BapHCHHHCKO-
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TaÔJTHua 2 

Pe3yiibTaTbi K-Ar onpeaenenHH B03pacTa MeTaMop(J)HHecKHx nopoíi 3ana,aHbix Kapnat 

HoMep 
o6pa3ua 

fl-1 
Ä-2 
fl-4a 

fl-5 
fl-6 
fl-7 
fl-8 
M-19 
11-Vep-C 
14-Vep-C 
14-Vep-C 
M-34 
M-35 
M-36 

M-l l** 
M-20** 
M-19** 

MHHepajr 

MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 
EHOTHT 
MyCKOBHT 
MyCKOBHT 
MyCKOBHT 

MyCKOBHT 
MyCKOBHT 
MyCKOBHT 

K, % 

6,55 
7,70 
8,31 
7,08 
6,75 
8,35 
8,38 
7,19 
7,66 
5,81 
5,72 
7,18 
6,77 
6,97 

6,35 
2,51 
6,65 

4 0Ar pafl 
Hr/r 

142 ± 2 
148 ± 2 

96,5 ± 2 
45,4 ± 1,0 
154 ± 2,5 
192 + 3 
115 ± 2 
116 ± 2 
114 ± 2 

65 ± 2 
50,8 ± 2 
173 ± 2,5 
155 + 2,5 
157 ± 2,5 

113,6 
21,54 
69,46 

T*, MJIH. neT 

290 + 8 
250 + 8 
160 + 6 
90 + 3 

302 + 9 
304 ± 9 
188 ± 5 
220 + 7 
203 ± 8 
155 ± 6 
124 ± 8 
317 ± 9 
303 ± 9 
302 + 9 

253 + 4 
208 
260 

* PacneT B03pacTa npoBeaeH no KoncTaHTaM: 
Äk = 0,581 . 10- 1 0 TOR-1; Xg = 4,962 . ÍO^1" TOR-1 

'"K = 0,01167 aTOMHbix npoueHTOB. OiHHÔKa B03pacTa Rana Rnn 9 0 % - H O Í Í floBepHTexibHOH Bepo-
flTHOCTH. 
** Pe3yjibTaTbi 6biJiH noJiyneHbi B jiaôoparopHH MTH AH ACCP, EpeBaH. 

JloKajiH3auHH npo6: 
M-ll — flHac[)TopHT, BbiApoBo — HepHbi Eanor — CJHOJJJIHOH cJiaHeu; 
M-20 — flnacjjTopHT, rioflTaflxoBa y HepHoro Eanora; 
M-19 — flna(j)TopHT, Bbi/ipoBO y MepHoro Eanora. 

My peTporpartHOMy 3Tany. riocKojibKy neTporpacpHHecKH B loyneHHbix HaMH o6pa3-
uax ne ycTanaBJíHBaeTCH cneaH(pHHecKHX HBjíeHHÍí ajibnuňcKoň TeKTOHH3auHH 
(ľvrnJioi-iHTH3aij.HH, KaTaKJia3a n conpoBO>K,aaK)iuHx HX rMnpoTepMajibHtix npoKiíJi-
KOB), KOTopbie. KaK ycTaHOBneHO na npHMepe Majibix KapnaT (EaraacapaH 
n ap., 1977; Cambel -- Veselský, 1980, 1981), Bceraa npHBOAHT K 3HaHKTejibHoň 
noTepe aproi-ia, 3xiecb neo6xoflHMO Hnoe o6"bacHenne 6oJibinoro pa36poca K-AT 
un(pp. Taxon pa36poc, KaK MU nojiaraeM, cBsnaH c qacTHHHoň, HO pa3Hoň jinň Ka»-
aoro o6pa3ua noTepeň parj,HoreHHoro aprona H3 cjuofl npn no3flHHX Hajio>KeHHbix 
npoueccax MHCTO TepiviajibHofi aKTHBH3ariHH. Bo3pacT TaKoň aKTMBVBaiiMH (cKopee 
Bcero — ajibnwňcKoň) ycTaHOBWTb Tpyrj,HO, HO HCHO, HTO OH He apeBHee 90 MJIH. JieT 
( 0 6 p . D-5, Ta6;i. 1). 

J\s\n npoBepKH 3Toro nperjnojio>KeHHH JXBSL o6pa3u.a iviycKOBHTa (/J,-4a H A~7), 
c K-Av B03pacTaMH, cooTBeTCTBenno, 160 n 304 M J I H . JieT, 6 W J I H HcaneflOBanbi 
KD. B. ľ o j i b U M a n o M Rb-Sr M C T O A O M (Ta6n. 3). M3yneHHbie o 6 p a 3 u b i coflepacaT 
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Ta6nHija 3 

AnajiHTHHecKHe aanHbie Rb-Sr aHajiMa B03pacTa MYCKOBHTOB H3 o6p. fl-4a H J\-l 

.Ns o6p. 

fl-4" 
A-7 

8 7 Rb, ppm 

103,0 
72,7 

S6Sr, ppm 

12,48 
4,35 

8 'Rb/8 6Sr, aT. 

8,16 
16,53 

S7Sr/MSr, aT. 

0,7529 ± 2 
0,7910 ± 6 

OTHOCHTejibHO ManyK) ÍIOJIK) panHorenHoro cTpoHUHH (rj,n» o6p. }\-l — 8 7Sr pa#/ 
/87Sr o6m ~ 9 — 10%, fljifl o6p. JX-A3- — 5%). IlosTOMy B03pacT, BbíHHCjieHHbiň na 
ocHOBanHH xiaHHbix Macc-cneKTpoMeTpHHecKoro aHann3a, cymecTBemio 3aBMCHT OT 
npHHHToro 3naHeHHH HanajibHoro H30TonHoro oTi-iomeHiia (8 7Sr/8 GSr)0. 

Mcxoflsi H3 TOTO, HTO o6a MycKOBHTa, no neTpojiorHHecKHM KpuTepHHM, o6pa3o-
BanKCb B pe3yjibTaTe o,o.HOB03pacTHoro npoiiecca, nepBMHHoe cTpoHUHeBoe OTHO-
íiieHHe B HKX 4OJI>KHO GbiTb oflHnaKOBbíM HJiH onenb 6J1H3KMM. ľlpn HaHeceHHM 
aHajiHTHHecKHX aaHHbix na Rb-Sr 3BOJiřou,HOHHyK> /iHarpaMMy, nojiyneHnoe nepBKH-
Hoe OTHOuienne 87Sr/8GSr OKa3anocb paBHbíM 0,7158. I ipn TaKOM 3HaneHHH nepBHM-
Horo H30Tonnoro OTHomeHHfl, Rb-Sr B03pacT STHX ivtycKOBHTOB cocTaBjíaeT 319 ± 
10 MJ1H. JieT. 

TaKoe 3HaHeHne B03pacTa flBjííteTCJi He3aBHCMMbiM reoxpoHOJiorHnecKHM no/j.-
TBep^flenHeM Tóro, HTO cpeane- H HM3KOTeMnepaTypnbie perpeccHBiibie joMeneHMH 
yKa3anHoro THna npeACTaBjiaioT coôofí nporj.yKT BapMcuH PÍCKO ro peTporpajxHoro 
MeTaMopc]3H3Ma, H o6pa30BanHCb na rpariMue Hviwuero H cperjnero Kapôona. Rb-Sr 
3HaneHHe B03pacTa MycKOBHTOB B 319 MJIH. JieT riaxo^HTca B xopomeM cooTBeTCTBHH 
c MaKCHMajibHbíMH 3naMenH5iMH K-Ar B03pacTa MycKOBHTOB H3 rioBa>KCKoro 
MHOBua, Majibix KapnaT n paňona nepeBajia Xopena B 30He BenopHfl (o6p. M-34, 
M-36, M-36, A-6, fl-7). 

TepMaxibHoe B03AeňcTBHe ajibnHíicKoro TeKTonw-iecKoro iiHKJia, noBM/iHMOMy, 
ôbijio HepaBHOMepHbíM na Ka>K/j,OM ynacTKe, n nosTOMy K-Ar unc|)pbi B03pacTa 
cswoa o6pa3yioT nenpepbiBHbiň pnjx OT 317 AO 90 MJIH. JICT. CaMH 3TH uHČjjpw He 
HMeřOT peajibHoro reojionwecKoro CMbicjia, OTpaxcafl iiHAHBHAyajibHyio noTepro 
paflHoreHHoro Ar CJIK>AOH B cooTBeTCTByiomeM o6pa3ue, HTO 3aBHCHT H OT Tuna 
cjiioflbi. XapaKTepen B STOM OTHOineHHM o6p. 14-Vep — GHOTUT-rpaHaT-MycKOBUT-
-KjiHHOUOH3HTOBbiH xjiopHTH3KpoBaifHbiH njiarHonieřic co oneAaMH peTporpaAHbix 
npeo6pa30BanHH I, II H III CTyneueň. B STOM o6pa3u.e nepBHHHbiíí 6HOTHT MMeeT 
K-Ai B03pacT 124 MJIH. neT, a BTOPHHHHH, ABHO 6oJiee no3AHMÍí MycKOBHT, 3aMe-
mabomHH 6HOTHT, — HMeeT 6ouee BbicoKoe 3HaneHHe B03pacTa — 155 MJIH. JieT. 
OieBH/iHO, HTO STO ne BpeMH peajibHbix co6bi™ň, a jiHuib pa3Haa CTeneHb noTepu 
pa^HorenHoro Ar, KOTopaa, KaK noKa3MBaeT onbiT ( / J I M O H , 1973), B OAHOÍÍ H Toň 
we nopo/ie rijui 6woTHTa BcerAa oojibuie, neM jxnsi MycKOBHTa. 

3aKJiioneiiue 

npoBe/reHHoe K-Ar H Rb-Sr myneuMe B03pacTa BTOPHHHWX CJHO/J, H3 perpeccHBiio 
H3MeHeHHbix nopo/i necKojibKKX BbicTynoB KpHCTajiJiHHecKoro c^ynAaMenTa 3anaA-
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Hbix K a p n a T n01ca3a.no, MTO nojiy-XHKbie 3HaHennfl cssnaHbi c KOMÔHnaĽHeň AByx 
n p o u e c c o B — BapucuHHCKoro H a n b n u í t c K o r o . B iiccne,noBaHKbix Haivin o6pa3u,ax, 
c o m a c i i o neTporpa(|)MMecKHM KpHxepHHM, ycxaHaBjíHBaeTCfl npoHBjíenne ruaBUbíM 
o6pa30M BapHCUHHCKoro p e T p o r p a , m i o r o MeTaiviopuitoivia, OTcyrcTByioT o6biHHbie 
npH3naKH ajibnHMCKoro ana( | )Tope3a - - MexannnecKoe apoĎJieHvie n M H J I O H K -
TH3auH5i. TeM HH Menee K-Ar 3na iieHHíi B03pacTa C.UKUX í tatoT 6ojibiuyK) 
raMMy 3HaHeHnň - - OT 317 AO 90 MJIII. neT. YMHTbiBan OTcyTCTBHe BHflHMbix 
npH3i-iaKOB aubnHHCKoro MHnepajioo6pa30BaHH?i HJIH TeKTOnroam-iH B HCCJie-
AOBanHbix B BapHcmiHCKOM o p o r e n e peTporparj .no MeTaMop(l)H30BaHHbix o 6 p a 3 u a x , 
npiiBeaenHbie nanHbie no3B3Ji5iK>T B jjaHHOM cnyHae HHTepnpeTnpoBaTb BjTHHHHe 
ajibnjiHCicoro uMKJia KaK HHCTO Tepiviaiibnoe OMOJio>KeHííe B naneoMopchojiornHecKHX 
n p o u e c c a x n o / n e w a r o p H o ň u e n n , npHBerjmee K noTepe pa,ni.;orei!Horo Ar, HO iie 
3aTponyBLLiee TaK HHTCKCHBHO HX R b - S r CKCTeiviy. MHane STO B Majibix K a p n a T a x 
n a p y m x Jirrepiibix r o p u b i x u e n a x , rjie noTepa paf luoreHHoro a p r o H a B nporryKTax 
aubnHHCKoro fluaťpTopesa SIBJIHCTCH rnaBHbíM o 6 p a 3 0 M pe3ynbTaTOM MHnomiTH3a-

ITHH MexaHHHeCKHX H ApyrHX TeKTOHOMeTaMOpc|)I'IHeCKMX peKpHCTajlJllt3aUHOHHbIX, 
B3aHMHO KOMOHHHpyřOLUHXCyi H3MeneHHH. 
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