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nPEflBAPHTEJlbHOE CPABHEHHE OJIOBOHOCHBLX TPAHHTOB 
BOCTO^HOrO 3AEAÍÍKAJIbfl, KPYLUHblX TOP (HEIIICKHH MACCHB) 

H CnHUICKO-rEMEPCKOrO PyflOrOPBH OAIIAflHblE KAPnATbl) 

(Taô. l a - ň ) 

P e 3 10 M e: B craTbe npHBOÄHTCfl npe/iBapHTejibHoe reoxHMHnecKOe cpaBtieHi-ie 
ojiOBOHOCHbix rpaHHTOB KpyuiHMx Top (yemcKHH MacoHB), CnwuíCKO-reMepcKoro 
Py j joropts (3ana,anbie Kapnarbi) H BOĽTOHUOTO 3a6aiih"ajibH ( C C C P ) . 3xa paôoTa 
HMecT CBH3B c no/TOÔHOH paôoTOM B. 3 o y 6 K a — JI. B. T a y c o H a u B. TJ 
K 0 3 JI O B a O reOXHMHHeCKOM PI TeKTOHHHeCKOM cpaBHeiiiiii OJIOBOHOCHblX rpaHH­
TOB KpyuiHbix Top (MexocjiOBaKHfl) H BOCTO^HOTO 3a6aíÍKajibíi ( C C C P ) , HaneqaTaH-
íioii B HAPI C C C P , No r>, 1973 H jionojiHíieT ee reoxiiMH^ecKOH xapaKTepHCTMKOň 
McrajijiOHOCHbix aBTOMeTaMopt|)H30BaHHbix reMepH^Hbix rpaHHTOB 3ananHbix K a p n a ľ 
B paôo're npHBOUHTCíi TaioKe o6o3peHHe SBOJIIOHHH MHeHHii n nosHaHHii BeayiuHx 
K KOHCTaTHpOBai-IHIO 0JIOB0H0CHOCTH TeMepHilHblX aBTOMeTaMOpcjíHqeCKHX rpaHHTOB, 
HHTHpyíoTca xaioh-e HeKOTopbie reoxuMimecKHe luiHHbie. 

A b s l r a c t : In the p a p e r is shown a p r e l i m i n a r y geoehemiea l c o m p a r i s o n 
i>ľ lin b e a r i n g g r a n i t e s oľ K r u š n é Ivory Mls. (tlie l iuhe iu ian massif), Spišsko-
gvnierské r u d o h o r i e Alls. ' YVeslerii C a r p a t h i a n s ] and K a š l e m läaykat area 
(U.S.S.R.). This is related lo s imi la r s t u d y oľ Y. /. n u b c k — L. Y. 'ľ a u s o n 
and \ . I). K o z I o v e o n e e n i i n g to genehemieal ami geoleclonieal c o m p a r i s o n 
ol lbe tin bear ing g r a n i t e s oľ K r u š n é bory Mls. (Czechoslovakia) and K a š l e m 
Baykal a rea (ll.S.S.ii.) pub l i shed in I A X SSSR. \ o ó. I!)7:! and completes il for 
geocbemieal c h a r a c t e r i z a t i o n oľ lbe ore-bear ing a u l n m e l h a n i n r p h o s e d g e m e r i d e 
grani tes oľ lbe Wes lern C a r p a t h i a n s . In lbe p a p e r is also s u m m a r y oľ lbe deve­
l o p m e n t ol o p i n i o n s and not ions leading In s la le inenl oľ t in-bear ing g e m e r i d e 
a u l n m e l a m n r p l i D s e d g r a n i t e s and quoted m a n y genchomioal data . 

B nocjieflHue roabi 6buio yaejiei-io 6ojibiuoe BHHMaHHe reMepHflHOMy aBTOMeTa-

Mopcj)H30BaHHOMy rpaHHTy CnHincKO-TeMepcKoro PyaoropbH. 6ojibuioe 3acJiy>KeH-

HOC BHHMaHHe H3-3a e r o cneiiHc|>HiiecKHx ocoôeHHOCTeň, KOTopbte aaioT BO3MO>K-

HOCTb OTHeCTH erO K pyflOHOCHHM OJIOBHHLIM TpaHHTaM. H a 3Ty fleňCTBHTejIBHOCTB 

6BIJIO oôpaineHo BHHMaHHe reojiorH<-iecKOH oSmecTBeHHOCTH y>Ke OJIHHM H3 aBTO-

poB (JI. K a M e H H u K H ii) B 1 9 5 3 r., a TaioKe no3»ce B OUHOM H3 npefljio>KeHHH 

na noHCKOBbie paôoTH n o HeTpaflHUHOHHOMy cbipbro B S T O H o6jiacTH — ojiOBy 

( 1 9 6 0 r . ) . B npHBeaeHHOM npoeKTe 6 M J I H npefljioKeHbi flBa aTana noncKOB. I l e p -

Bbii-t Tpe6oBaji MeTajuioMeTpHqecKoe H3yneHHe rHHJieiiKOH o6jiacTH, a BTopoii 

TexHHHecKue pa6oTbi, TO ecTb jiHHeňHbie myprjjbi, uiTOjibHH, He rjiyôoKHe CKBa-

J K H H H Ha MecTOHaxo>KfleHHH MeÄBe>KHH noTOK. I locj ie ocymecTBJíeHHH 9THX p a 6 o r 

5 H J I H npefljio>KeHbi npoBepoqHbie paôoTbi H B a p y r H x Mec.TOHaxo>K,neHHHx. 

Pa6oTH, npoH3BeaeHHbie LU. B a a H H K O M H H . ľ y ô a i o M , a TaK>t<e cne-

UHaJibHbie MeTajTJTOMeTpnqecKHe Hccjie/tOBaHMH R. B a p a H a pacninpHJiH S T H 

(JiaKTbi H Ha jrpyrHe HajiOKHbie MecTOHaxo>KÄeHHH H nocjie nepBbix noHCKOBbix 

ÄKaieMKK JI. B. T a y Ľ o H, B. JI. K o 3 JI o B, HncTHTyr reoxHM.nn CO All C C C P , Hpi<yrci; 
aKancMiii; B, U a M 6 c JI, n,p. JI. K a M e n n u K H, reojioraqecKHň iiHCTiiTyľ CjiOBaHKoň aKanc-
MHH HayK, BpaTHcjniBa, 06pauuOB Miiepy 41. 
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T a 6 JI n 11 a l a . Pe3yjibTaxbi aHajiH3a npo6 rpamiTOHfjOB CjiOBaKHH 
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83 KBapaeBtiii renopnT, T p n 6 e i , ceBepHbiři CKJIOH 

222 KBapueBLiH HHopHT, TpMÔei, ceBcpHbiii CKJIOH 

103 KBapiieBLiH /iHop., CHrjia, 3ape3 a o p o r n 

103 rpaHOjiHDpHT, Pa^KOBa jioJiHHa, pyqen 

110 rpaHOJiHopHT, PaHKOBa jiojiHHa, py^en 

232 rpaHOflnop'MT, B. TaTpbi, JIOMHHIIK. IIHK 

233 rpaHOJiHopHT, B. TaTpM, JIOMHHIIK. ITHK 

98 rpaHOHHopirr, Xbi>KHe, ocbinb 

99 MMTMaTHT, Xbl/KHe, OTBajI 

107 iniopHT-rpaHOJi., H. Boiia, uopora 

230 .niiopHT-rpaHOHji-, H. Boua, n o p o r a 

227 rpaHonHopiiT, .Hoopoe, aoji. IlajieHH^Ho 

78 rpaHHT 2-cjiioji., )Keji. cTyjiHjmKa, Kapbep 

220 rpaHHT 2-CJIHJJJ., >Keji. CTyjjHH^Ka, Kapbep 

80 rpaHHT 2-cjiioji., BpaTHCJiaBa, 6eper JJyna.ii 

221 rpaHHT 2-cjnoji., BpaTHCJiaBa, 6eper TJyHan 

84 rpaHHT anjíHTOBbiň, TpHÔe^i, CHBIIÍOB 

223 rpaHHT anjiHTOBbiii, TpHÔei, CKBIHOB 

97 rpanHT jieiÍKop., XbDKHe, TjiajroMopHa HOJI. 

101 rpanHT-6iHOTHT., K). CHTJIM, KaM. py^eii 

102 rpaHHT anjiHTOB, K3. CHTJIM, KaM. pyneo 

226 rpaHHT jieňKOKpaT, JIo6poq, aoji. IlajieHiiHHO 

228 rpaHHT 2-CJIIOJI, floôpon, HOJÍ. iiajieHutUHO 

105 rpanoji. nopij)HpnT, 8 KM CB OT Bpe3Ha 

229 rpaHOJT. nopc[)HpHT, 8 KM CB OT Epe3Ha 

-106 opTorHeiic, B. Eoiia, nopora 

10 rpaHoanopHT, ľlpoH, najieor. KOHrjiOMep. 

1 1 rpaHOflHOpHT, Pípol!, najICOT. KOHTJIOMep. 
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pa6oT Ha nepBOM BHanajie npcuJiaraeMOM MecroHaxo>K.iieHHH paSoTHHKíi T e č n o 
i'HqecKoro TpecTa ( 3 . XI p H 3 H K H apyrne) o6Hapy>KHjiH nepBbie KOHKpeTHbie 
opyaenenHH. Be3ycjioBHO HCHO, ITO Ha TanoM HepaBHOMepHOM THne opyfleneHHH 
nejib3H aejiaTb aajiei<o Hflymiie 3aKJiro^eHHH. 

Tai< KaK B npomjiHe TORhi 6MJIO Me>Kay aKaaeMHHMH C C C P H HCCP noann-
CaHO COTpyflHHHeCTBO B BOnpOCaX HCCJie,Ľ.OBaHHH OJIOBOHOCHblX rpaHHTOB, Teojio-
rHqecKHií HHCTHTyT CAH npHcoeflHHHJicH Bnocjie^CTBHH TaK>Ke K 3T0My coTpyfl-
HH îecTBy c uejibjo 6ojiee aeTajibHoro HCcjieaoBaHHH reMepHÄHbix aBTOMeTaMop-
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CPABHEHHE OJIOBOHOCHBIX TPAHHTOB 

(IÍHCXHTyT reojiorHii CO AH CCCP, cem-HÔpL 1972) 
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(j)H30BaHHHx rpamiTOB, H Hx cpaBHeHHÄ c ojiOBOHOCHHMH rpaHHiaMH KpyuiHbix 
Top (tíemcKHH MaccnB) H BOCTOHHOTO 3a6aňKajiBH. B paMKax 3Toro coTpyaHH-
TCCTBa BCTpeTHjiHCb npeflCTaBHTejiH r e o j i o r n q e c K o r o HHCTHTyTa C A H B BpaTH-
cjiaBe H MHCTHTyTa TeoxHMHH CnÔHpcKoro OT^ejienHH A H C C C P B HpnyTCKe 
H ÄOTOBOpHJTHCB O KOHKpeTHOM, CaMOM IIOflXOflHmeM CnOCOÔe HCCJieflOBaTejIBCKHX 
paSoT, TRe TaK>Ke 6HJTO B3HTO BHHMamie H nccjie,n,OBaTejiBCKne H noHCKOBbie p a -
ÔOTH KOTOpbie npOBOflflTCH flpyrHMH OpraHH3ailHHMH. 

HCXOÄH H3 fleHCTBHTejIBHOCTH, ^TO B HlíCTHTyTe reOXHMHH B HpKyTCKe HMeiOT 
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CPABHEHHE OJIOBOHOCHHX TPAHHTOB 5 

Ôojibuioň npaKTH^ecKHH onbiT n o Hsy^eHHio OJIOBOHOCHHX rpaHHTOB, KpoMe Tóro 
neKOTopbie aHajiHTH^ecKHe MCTOÄM reoxHMH^ecKHx nccjieflOBaHHH npoBOÄHTCH 
jiyquie B CTeHax STOTO HHCTHTyTa, 6buia coTpyflHHKaM sToro HHCTHTyTa n o p y í e H a 
rjiaBHaa aHajiHTH^ecKaH q a c T t — xKMKíecKne aHajiH3bi n o HeKOTopBiM sjíeMen-
iaM, onpeflejieHHe B03pacTa nopoii. BKJiioHaH H reoxHMnqecKyio oneHKy, pa6oTHH-
KaM »ce r e o j i o r H ^ e c K o r o HHCTHTyTa * í C A H 6biJia jiaHa 3afla^ia npoH3BecTH H3y-
qeHHe roej iorH^ecKHx npoÔJieM rpaHHT03 CnHiucKO-FeMepcKoro P y s o r o p t a , C H J I H -
KaTHbie anajiH3bi n o p o a , jieTajibHoe neTporpaiJiHHecKoe H MHHepajiornqecKoe H3y-
qeHHe, HccjiepoBaHHe aKueccopHbix MHHepajiOB H reoxHMHH OTfleJibHbix MHHepa-
JIOB. 

O S i n n e paôoTbi BbinieynoMHHyTbix HHCTHTyTOB opneHTHpyioTCH Ha onpene j ie-
HHe rjiaBHbix reoxHMHqecKO-MHHepajionmecKHx xapaKTepHCTHK H KopejiJiJiiiHH 
OJIOBOHOCHHX rpaHHTOB OÔJiaCTeH, ynOMHHyTbIX B Ha3BaHHH CTaTbH. O J I O B O H O C -
Hbie rpaHHTbi KpyniHbix T o p 6e3ycjiOBHO 6 H J I H Sojiee H3yqeHbi pa6oTHHKaMH 
TeojiorHtiecKoro HHCTHTyTa C A H . Hy>KHO nofliepKHyTb, TTO HCCJieflOBaTejibCKHe 
H noHCKOBbie paSoTbi npoBOHHTCH H flpyrHMH yqpe>KHeHHHMH KaK OCHOBHOTO 
THna, TaK H npHKjiajiHoro. H a n i n nccjieflOBaTejibCKne pa6oTbi nosTOMy opneH-
TnpoBaHbi rjiaBHbíM o6pa30M Ha npoÔJieMbi flonojiHHK>m,ne B jiaHHOM n e p n o i i e n c -
cjieflOBaHHH, npoBOflamnecfi B flpyrnx opraHH3auHHX. 

CoBMecTHO c reojioraMH H3 HpKyTCKa H H . E a p a H O M H 3 . f l p H 3 2 K O M 
ôbijín OToSpaHbi H3 reMepnflHbix aBTOMeTaMop$H30BaHHbix rpaHHTOB cpaBHHTejit-
Hbie o6pa3ii,bi njiH BbinieynoMHHyToro HCCjiejiOBaHHH H nepBbie npeiiBapHTejibHbie 
pe3yjibTaTbi 6 H J I H onncaHbi B KopoTKoň CTaTbe, KOTopaa c e ň ^ a c HaxoflHTCH B n e ­
t á r a B C C C P . C nejibio j i y q m e HH^opMnpoBaTb H a m y o6rnecTBeHHOCTb, B S T O H 
CTaTbe Mbi nonaeM MaTepnaji aonojmeHHbin HeKOTopbiMH HHTepecHbíMH cfiaKTaMH, 
nojiyqeHHbíMH HCCJieflOBaHHHMn flo CHX n o p . 

IlpHBOHHMbi 3flecB TaôjiHUbi cneKTpaJibHbix aHajiH30B TaTpoBenopiiÄHbix r p a -
H H T O H Ä O B (Ta6. No l a ) H reMepHJiHbix rpaHHTOB (Ta6. No 2 ) , KaK H TaôJiHijy 
cpaBHHTejibHoií reoxHMHqecKOH xapaKTepncTHKH rpaHHTOHjiOB KpyuiHbix T o p , 
BOCToqHoro 3a6aHKaj iba H 3ana/iHbix K a p n a T (Ta6. No 3 ) . AHajiH3bi, npHBejieHHbie 
B 3THx Ta6j iHnax, fíbijiH H3r0T0BJieHbi B HHCTHTyTe reoxHMHH B HpKyTCKe. 3 T O T 
n p n j i a r a e M b i ň MaTepnaji jionojmneTCH cnjinKaTHbíMn aHajiH3aMH (Ta6. No 16, 
4 a ) H cneKTpajibHbíMH aHajiH3aMH (Ta6. No 4 6 ) , KOTopbie y a c r a i H O jipnojraeHbi 
aHajIHTHtieCKHMH JiaHHblMH O MHKpOSJíeMeHTaX H3 o6pa3UOB, aHajIH3BI KOTOpbIX 
npHBOHHTCH B Ta6. No l a , H J I H KacaioTCH 6ojiee 6 J I H 3 K O H xapaKTepncTHKH K H C -
Jibix HHcJxfiepeHtíHaTOB TaTpoBenopHflHbix rpaHHTOHflOB, KOTopbie n o CBoeMy X H -
MH^iecKOMy cocTaBy j i y q m e cpaBHHBaioTCH c reMepHjiHbíMH aBTOMeTaMopč[)H30BaH-
HbiMH rpaHHTaMH. KaK STO BHflHO Ha Ta6. No 4 a — xHMHqecKHH cocTaB jieyKO-
KpaTOBBix rpaHHTonflOB 3anaflHbix K a p n a T Bbipa3HTeJiBHO He OTjinqaeTCH OT 
reMepHflHbIX aBTOMeTaMOp(|>H30BaHHbIX rpaHHTOB. MOJKHO Ha6jIK)flaTb TOJIbKO OT-
HOCHTejibHO 6ojiee HH3Koe cojiepacaHHe A l 2 0 : j , M g O H N a 2 0 , HO HanpoTHB 6ojiee 
BbicoKoe coflep>KaHHe cyMMbi F e 2 0 ; ! , F e O H M n O , H K 2 0 y reMepnflHbix aBTO-
MeTaMopc[)H30BaHHbix rpaHHTOB n o OTHomeHHio K jieyKOKpaTOBbíM jiHcfx^epeHUHa-
TOM TaTpoBenopHflHbix rpaHHTOHflOB. 

HanpoTHB, cpaBHHBaH S T H B3aHMOOTHomeHHH Mbi MoateM Ha6jiiojJ,aTb B c o e r a -
Be penKHx sjíeMeHTOB, KaK STO BBiTeKaeT H3 Ta6. No l a , 2, 3 H 4 6 , 6ojiBiiiHe p a 3 -
JIHVIHH B OCHOBHOM B rOpa3flO 6ojiee BblCOKOM COflep>KaHHH OJIOBa TaKJKe KaK H 
6opa H (fiTopa H HaoôopoT B ropa3j io 6ojiee H H 3 K O M coflepacannH Ba, Sr y reMe-
pnjiHbix aBTOMeTaMopc{)H30BaHHbix rpaHHTOB. 3 T a xapaKTepncTHKa TaK 3aMeTHa, 
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T a 6 JI H 14 a 2. Pe3yjibi'axbr cneKrpoxHMHqecKoro aua^H3a npo6 reMepHUHtix rpaHHTOB 

No H xapaKTepHCTHKa npo6 
MeCTO B3HTHH 

He — 92 rpaHHT SHOTHT. C TypM., THHjieiiKH Mace. CyjioBa 

He — 234 cpeft. 3epn. rpaHHT, ceji. EHHjieu 

He — 236 MejiK03e. rpaHHT, ceji. THHjieii 

Tr — 2 rpaHHT cpe#He3e. rpeH3H., ceji. THHjieu 

IY — 1 rpaHHT cpeÄHe3e. rpeH3H., ceji. FHHJieH 

He —87 rpaHHT, Tmuiev, 

He — 93 rpaHHT jieiÍKOKp., IľHHjieiiKH Mace. CyjioBa 

He —90 KBapH-Ton. rpeii . , rmi j ieH 

He — 88 rpaHHT rpeH3eH, T u m i e n 

He —89 CJHO. rpeŽ3eH, THÍIJIĚU, 

He —95 rpaHHT noptji'Hp, 10 KM C Po>KHSBa, BeTjiap 

Tr — 3 rpaHHT nop<|>np., EeTJiap 

ľ r — 4 rpaHHT nop$Hp., EeTjiap 

Tr — 6 rpaHHT anjiHTOB, Eerjinp, IOJK. Kpan 

Tr —7 rpaHHT nop(J>Hp., 3 O J I . HnKa, MeKCHKO 1 

r r — 5 rpanHT anjiHTOB., 3OJI . H a n a , MeKCHKO 2 — 2 

T r — 8 rpanHT K/3 SHOT., FIonpoM, CKBa>K. H/J — 1 367 M. 

r r — 9 ajibÔHTHT, IionpoH, CKBa>K, 10, 509 M 

% 
N a 2 0 

2,82 

2,24 

2,64 

2,94 

2,76 

3,44 

3,76 

0,12 

0,14 

0,22 

2.22 

2,06 

2,40 

3,22 

3,23 

3,70 

2,24 

2,86 

K2O 

3,18 

3,66 

3,54 

3.64 

2.42 

1,7 

1,26 

2,82 

3,38 

7,95 

3,58 

3,50 

3,28 

4,16 

4,00 

3.22 

3.74 

0,66 

F 

0,16 

0,30 

0,29 

0,16 

0.1 

0.16 

0,15 

0,09 

0,68 

0,09 

0,05 

0,08 

0,03 

<JTO p a 3 p e m a e T OTJinqiie S T H X nopofl Ha ocHOBaHHH onpeaejieHHH coflepjKaHHH 
hieoojibiuoro ^iicjia MHKposjieMeHTOB nyTeM KOJiimecTBeHHoro cneKTpajibHoro aHa-
jiK3a. B Ta6. 3 I I P H B O A H T C H KaK npaBHJio paflOM coflep»;aHHH MHKpoajieMeH-
TOB n03flHeopOreHHbIX rpaHHTOB H COOTBeTCTByiOmHX cHHoporeHHbix rpaHHTOH-
D,OB. B c j iynae reMepnflHbix aBTOMeTaMop<|>H30BaHHMx rpaHHTOB 3ana,UHbix K a p -
naT HaM noKa HeH3BecTHbi cooTBeTCTByiomHe CHHoporeHHbie THnti rpaHHTOHflOB 
H nOSTOMy TOJIbKO flJIH ÔOJIBIIieH nOKa3aTejIBHOCTH Mbl flaeM HX B CBH3H C XHMH-
leCKHM COCTaBOM BapHUICKHX rpaHHTOHflOB HJIH HX MJiafllllHX flHubc]>epeHHHaTOB. 
Be3ycjiOBHO, M H MOJKCM npef lnoj iaraTb, I T O coBpeMeHHtie noBepxHOCTHbie BBIXO-
flbi reMepHflHoro aBTOMeTaMopcjjH30BaHHoro rpaHHTa npeflCTaBJijnoT TOJibKO a n n -
KajibHyio ^acTb 6ojiee r j iyôoKoro MaccHBa, JiejKaiuero B npocTpaHCTBe reMepnfl H 
xaK Hejib3H HCKJiro^aTb npncyTCTBHe flpyrnx THnoB rpaHHTOHflOB B rjiyÔHHe. 
TeMepHAHbie rpaHHTbl COOTBeTCTByiOT KpHTepHHM OJIOBOHOCHblX rpaHHTOHflOB 
B flpyrHx oÔJiacTHx. OTHOCHTejibHO 6ojiee H H 3 K H H B03pacT rpaHHTOHflOB (Bepx-
H H Í Í Meji) HBJiHeTCH TaK>Ke 6jiaronpH)iTHbiM noKa3aTejieM OJIOBOHOCHOCTH, TaK 
Kai< 3Ta TeHfleHIlHH OÔbUIHO B03paCTaeT COOTBeTCTBeHHO CHH>KeHHK> B03paCTa r p a ­
HHTOB. 

BbicoKaa KOHu,eHTpaHHH j ieTy^nx KOMnoHeHTOB, B STOM cj iynae rjiaBHbiM 06-
pa30M 6 o p a H B MeHbuien Mepe <|>Topa, HBJiHeTCH QjiaronpHHTHoii flJifl BbiHoca B H -
COKOTepMajIbHOH MHHepajIH3aHHH H3 MarMH. OflHOBpeMeHHO 3TO HBJIHeTCH H 
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GjIOBaKHH (HítCTHTyT reOXHMHH C O A H C C C P , CeHTHÔpb 1 9 7 2 ) 

T/T 

Li 

62 

108 

120 

180 

78 

72 

46 

116 

106 

218 

58 

56 

48 

79 

76 

10 

72 

13 

Rb 

438 

67 

73 

76 

58 

360 

2920 

1110 

1084 

2875 

230 

236 

290 

94 

222 

276 

263 

» 

Cs 

33 

30 

23 

36 

22 

21 

16 

98 

96 

324 

20 

10 

13 

94 

18 

8 

15 

1 

Be 

1,8 

2,1 

1,7 

3,0 

1,8 

1,3 

1,7 

2,6 

3,5 

8,9 

2,5 

3,2 

4,7 

2,2 

2,1 

1,4 

2,5 

2,0 

Sr 

32 

30 

27 

24 

18 

18 

25 

20 

14 

27 

43 

40 

45 

79 

110 

45 

63 

37 

B a 

69 

60 

76 

52 

90 

46 

50 

76 

66 

120 

220 

200 

220 

93 

630 

120 

210 

50 

B 

850 

970 

60 

780 

28 

1100 

510 

1200 

1000 

1180 

280 

56 

100 

71 

32 

2000 

26 

31 

S n 

50 

63 

420 

74 

100 

34 

25 

ÄO % 

660 

500 

7 

18 

25 

27 

22 

6 

1 5 

4 

W 

40 

13 

17 

11 

6 

8 

25 

24 

23 

24 

6 

4 

4 

25 

3 

3 

4 

15 

Za 

20 

50 

50 

40 

20 

46 

20 

35 

38 

60 

30 

40 

40 

50 

72 

25 

6̂  

25 

Pb 

9 

9 

6 

2 

1 

3 

4 

1 

2 

5 

9 

10 

22 

14 

36 

2 

30 

4 

cneiiHČf>HiiKOH reMepiiÄHBix aBT0MeTaM0p^>H30BaHHtix rpaHHTOB n o cpaBHeHHio c 
nofloÔHHMii rpaHHTOHííaMH KpyuiHBix T o p (^euíCKiiň MaccHB) H BOCTO^Horo 3 a -
6aŽKajibH. 

H a K o n e n 9T0My cnocoôcTBOBajia rjiyÔHHa H m p y 3 H H B HH3KOMeTaMop(j)H30BaH-
HBIX cepHHX rjiHHHCTO-necHaHHCToro xapaKTepa co CJIOHMH ocHOBHbix H KKCJIBIX 
ByjIKaHHTOB, KOTOptie B COrjiaCHH C yCJIOBHHMH TpeiUHHOBaTOCTH, C apyrOH CTO-
pOHBI OTHOCHTejIbHOH HenpOnyCKaeMOCTH, OÔyCJIOBJIHBaiOT 3HflO- H 3K30KOHTaKT-
HyiO BHCOKOTepMajIbHyiO MHHepajIH3aHHK5 C rpeH3eHOBbIM H >KHJIbHbIM THIIOM 
opyfleHeHHH. 

KaK BHflHO Ha Ta6. No 3 reMepHflHbie aBTOMeTaMop<|>H30BaHHbie rpaHHTbi 3 a -
na^Hbix K a p n a T HMeioT see Ba>KHbie nepTbi nocjieTeKTOHHnecKHx OJIOBOHOCHMX 
rpaHHTOB. Y COOTBeTCTByiOIIIHX CHHOpOreHHblX rpaHHTOB H HX JieyKOKpaTOBblX 
flHííx^epeHiíHaTOB, Ha npHMepe 3ana,nHbix K a p n a T B BapHincKHx rpaHHTOHflax, 
TaK>Ke BHflHbi o S i n n e qepTbi, HO H HBHO OTJiH^aioTCH OT rpaHHTOB reMepnflHbix 
(noBbimeHHOe conepwaHHe ô a p n a H C T P O H H H H ) . 

IlpHBefleHHbie HaôiiiofleHHíi noKa HTO He aaioT HaM npaBO jienaTb flajieKOHfly-
iiíHe 3aKjiKľíeHHH, TaK KaK H j i p y r n e (jiaKTopbi HMeioT cymecTBeHHoe BjiHHHne Ha 
npojiyKTHBHOCTb rpaHHTOHflOB KaK HanpHMep: npocTpaHCTBeHHOe p a c u i n p e H H e 
TejI, nOflXOfltflHHH ypOBCHb HHTpy3HH, KOJIJieKTOpCKHe OCOÔeHHOCTH MaHTHH, HH-
TeHCHBHOCTb TpeiUHHOBaTOCTH MaHTHH BO BpeMH HHTpy3HH, HHTeHCHBHOCTb Opy-
ÄeHeHHH, peryjiHpHOCTb pyflHbix Teji H n p . 
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KaK p a 3 nepBoe n3BecTHoe MecroHaxoKneHHe HY>KHO Hcnojib30BaTb JXJIK H3y-
qeHHH MecTHbix 3aK0H0MepH0CTeň pyaHBix Teji a S-TO BO3MO)KHO rjiaBHbíM o6pa30M 
n p n HenocpeflCTBeHHOM Ha6jnojj,eHHH n a noBepxHOCTHBix 3aceHKax, KITOJIBKHX. 
B pa3JiiľíHBix BbicoTHbix ypoBHHx, HO M e r a n i e Ha ocHOBaHHH 6ypoBbix pa6oT. H e -
oBxOJIHMO COrjiaCHTbCH C TeM, HTO OCHOBHbie H npHKJiajlHbie HCCJieflOBaHHH OJIO 
BOHOCHOro opyfleHeHHH, ocoSeHHO B HOBbix oSjíacTHx, o ^ e m 3aTpyflHHTejibHbi. 3 T O 
BHJIHO H H3 pe3yjibTaTOB a o c m n o p npoBeneHHbix pa6oT H3 nocTeneHHO Hapac-
TarauiHx 3HaHHĚ o flaHHoň npo6jieMe. 

y>Ke B 1 8 4 4 r. JI. 3 a ii c H e p oôosHa^Hji Ha KapTe raHJieiiKHň rpaHHT, XOTH 
H He Ha npaBHJibHOM MecTe. IIo3}Ke R. III T y p p a c i u u p m i 3HaHHH o CnHiiicKO-
TeMepcKOM P y j i o r o p b e . B CBOeň paôoTe B 1 8 6 8 r. BBOJIHT TepMHH — MaccHB Bo-
jiOBeuKHŽ H MaccHB BpaHHCKO. C J I O H 3eneHbix cj iamieB OTHOCHT K aeBOHy. 

B. Y r JI H r ( 1 9 0 3 ) roBopHT, ^ T O rpaHHT FHHJiaa HMeeT rpy6o3epHHCTyio, 
HenapyuieHHyio CTpyKTypy. 

E. P e r y JI H ( 1 9 0 4 H 1 9 0 5 ) npHBO/jHT rpaHHT-nopcfiHp H3 BeTJiapa. O Ä H O -
BpeMeHHO c H H M B. B a y M r e p T e j i ( 1 9 0 4 ) BbicKa3aji npe,nnojio>KeHHe o B O 3 -
MO>KHOCTH reHeTH^ecKoň 3aBHCHMOCTH opyÄeHeHHH CnHincKO-reMepcKoro PyflO-
TOpbH, C HHTpy3HeH 3fleiHHHX rpaHHTOB. 

H . B e K x ( 1 9 0 5 ) npej j j ioj iaraeT, qTo o p y n e H e n n e HMeeT BepoHTHO CBH3B 
c rpaHHTOM, B03pacT KOToporo He onpejrejieH, HO BeponTHO nocj ie nepMCKHÔ. 

TaK>Ke H B. A u K e p ( 1 9 0 5 ) npej j j ioj iaraeT CB«3b opy/jeHeHHH c nocjieByjiKa-
HHHeCKOH fleHTejIBHOCTBK) HHTpy3HH, BOUieÄlUHX B CHCTeM TpeiHHHOBaTOCTH flJIH-
HOK> M.0 5 0 KM. 

I I . P O 3 J I O > K H H K ( 1 9 1 2 ) onHcaji rpaHHT reMepHflHoro rana H3 oTBaJiOBoro 
MaTepnajia UITOJIBHH LQTe^aH B EHHjxre. 

THHJieHKHe rpaHHTbi Ha KapTe o6o3HaqHJi KapTorpac|>HHecKH 6ojiee T O ^ H O TOJib-
KO P . K e T T H e p ( 1 9 2 0 ) , no3>Ke neTporpac£>HHecKH HX H3yqaji H . B a x T JI 
( 1 9 3 7 ) . KoHCTaTHpyeT, qTO rpaHHT KOJieSjieTCH OT HByxcjiiojiHCToro rpaHOflHopH-
ra flo MycKOBHTOBoro rpaHHTa. O n n c b m a e T H rpeň3eHOBbie o6pa3HM H3 3aBaji0B 
B 3anajj,HOH qacTH cyjieBCKOro nHR. H a ocHOBaHHH npncyTCTBHa TypMajiHHa H 
aBTOMeTaMop<J)H3Ma MOIKHO BbicKa3aTb MHeHne, qTo Ha npoHBJíeHHe HHTpy3HÍi 
HMejia BJiHHHHe H snHMarMaTH^ecKan <|>a3a, B OCHOBHOM CBOHM nHeBMaTOJiorH-
leCKHM COCTaBOM. 

H. Ä H j i p y c o B ( 1 9 3 8 ) OTHOCHT 3TOT rpaHHT n o B03pacTy Me>Kfly jieBOH H 
cpeflHHH KapôoH no nepMH. CorjiacHO e r o MHeHHio, opyaeHeHHe KapSoHCKoro 
B03pacTa, c KaKHMH-TO OT3ByKaMH e m e B nepMH. 

B. K o p Ä K) K ( 1 9 4 1 ) yTBep>KJTaeT, I T O rpaHHTbi HBJIHIOTCH BepoHTHee Bcero 
BepxHeMejiOBbiMH, ecjiH fla>Ke He MHOueHOBHMH, TaK KaK OHH He HeHapyuieHH 
TeKTOHHHecKH. IIpeJ inoj iaraeT 3aBHCHM0CTb opyaeHeHHH OT rpaHHTOB. 

P . L U e H e H S e p r ( 1 9 4 9 ) Ha O C H O B S H H H B3aHM00TH0meHHH rpaHHTOB c opy-
HeHHeM pa3BHTBIM Ha ajIbnHÍiCKHX JIHHHHX OTHOCHT H HHTpy3HIO K KapnaTCKOMy 
oporeHe3y H npej inoj iaraeT, ^ T O OHH MOJio>Ke neM cySrepuHHCKaH H J I H jiapaMHH-
CKan (£a3a CKJiaji,HaTOCTH. C^íHTaeT rpaHHTbi CnpKa, THHJiua, BeTJiHpa H 3 J I . 
H Ä K H KOMarMaTH^ecKHMH. I Io cpaBHeHHio c BapHiiicKHM rpaHHTOM xapaKTepn-
3yioTCH CHJibHOH nHeBMaTOjíHTHqecKOH <|a30H, HMeiomeH y3Koe OTHOineHHe K opy -
HeHeHHio. C^HTaeT, qTO H TypMaHHJiH3auHH Ha J IHHHHX HapyiueHHH rpaHHTa 

BenOpHfl HaXOÄHTCH B CBH3H C 3THMH HHTpy3HHMH. 
B nocjieÄHee BpeMa H . H n T K O - E o x e H b C K a ( 1 9 5 0 ) BbicKa3ajia MHeHne 
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T a f i j i i m a 4a. BecoBHe iipoiieHTa OKHCJIOB KHCJIHX -iHc[>epeHii,naTOB rpaHHTOHflOB 

59 
33 
45 C 
35 
42 C 
33 C 
49 

4 
4 C 
6 C 
6 

40 C 
25 
24 
58 
53 
21 C 
47 C 

2 
24 C 
29 

2 C 
22 

3 C 
31 
60 
22 C 
21 
23 
23 C 
26 
39 
50 
29 C 
34 
26 C 
32 

27 
44 
42 
54 
43 
41 C 
41 
27 C 

70,54 
70,58 
70,72 
70,78 
70,84 
70,94 
70,96 
71,08 
71,15 
71,16 
71,18 
71,38 
71,39 
71,51 
71,54 
71,55 
71,81 
71,84 
71,86 
71,98 
72,16 
72,40 
72,44 
72,45 
73,21 
73,46 
73,57 
73,61 
73,76 
73,95 
74,05 
74,17 
74,36 
74,46 
74,56 
74,69 
75,04 
75,35 
75,88 
75,95 
75,99 
77,02 
70,77 
73,31 
74,06 
75,95 

0,38 
0,36 
0,40 
0,42 
0,39 
0,36 
0,44 
0,32 
0,38 
0,35 
0,34 
0,30 
0,31 
0,14 
0,40 
0,30 
0,24 
0,21 
0,25 
0,37 
0,25 
0,28 
0,39 
0,45 
0,32 
0,38 
0,13 
0,11 
0,17 
0,25 
0,33 
0,11 
0,23 
0,25 
0.17 
0,08 
0,30 
0,12 
0,13 
0,23 
0,12 
0,34 
0,33 
0,08 
0,17 
0,12 

15,26 
14,30 
14,45 
15,04 
15,23 
14,32 

0,98 
1,51 
0,89 
0,85 
0,17 
0,91 

15,48 0,99 
13,80 , 1,19 
14,08 0,97 
13,53 2,78 
14,35 1,12 
15,07 0,50 
13,75 1,38 
15,59 1.10 
14,93 0,11 
14,79 0,71 
13,60 2,22 
14,81 0,96 
14,67 0,90 
12,84 1,81 
14,64 0,98 
14,49 1,09 
13,60 1,03 
13,28 0,88 
13,34 0,81 
14,43 0,54 
14,24 0,42 
14,28 0,56 
14,43 0,73 
13,23 1,05 
13.77 
14,44 

0,53 
0,66 

12 85 1.8/ 
14,21 0.28 
13,93 0,10 
14,95 0,28 
12.77 0,58 
13,09 j 1.02 
12,74 0,20 
13,31 • 0,79 
12,20 1,38 
13,48 0,26 
14,07 1,43 
14,07 1,35 
13 80 0,65 
13,09 0.39 

2,08 
1,73 
1,85 
1,66 
1,97 
1,87 
2,05 
1,46 
1,69 
1,18 
1,81 
1,62 
2,37 
1,08 
1,79 
1,29 
1,50 
1,39 
1,30 
1,90 
1,12 
1,53 
1,49 
1,95 
1,78 
1,33 
0,83 
0.88 
0.60 
1,34 
0,87 
0,99 
0,85 
0,61 
1,35 
0,67 
1,53 
0,85 
1,37 
1,18 
1,45 
1,03 
1,85 
0,73 

! 1,38 
1,25 

MnO 

0,05 
0,09 
0,06 
0,05 
0,02 
0,03 
0,04 
0,08 
0,07 
0,06 
0,09 

MgO 

0,79 
0,89 
0,92 
0,72 
0,66 
0,54 
0,78 
0,71 
0,76 
0,68 
0,91 

0,08 
0,10 
0,10 
0,04 
0,05 
0,06 
0,07 
0,05 
0,12 
0,08 
0,05 
0,04 
0,08 
0,05 
0,07 
0,02 
0,05 
0,03 
0,07 
0,09 
0,04 
0,03 
0,02 
0,04 
0,05 
0,08 
0,03 
0,08 
0,03 
0,04 
0,02 
0,07 
0,06 
0,04 
0,04 

0,60 
1,10 
0,43 
0,55 
0,67 
0,54 
0,40 
0,48 
0,60 
0,40 
0,43 
0,64 
0,06 
0,44 
0,49 
0,29 
0,28 
0,16 
0,39 
0,67 
0,26 
0,30 
0,21 
0,37 
0,09 
0,23 
0,21 
0,13 
0,28 
0,08 
0,58 
0,67 
0,55 
0.11 
0,11 

AiiajiiiTiiK u n )K. B a JI 3 e JI 

AHajrHan KHCJXMX W$epeH«HaTOB rpaHHTOHÄOB c c««ep*aHHeM S i 0 2 ™™ 7 0 J ^ ™™%£ 
pacnpcAejieKHbi B COOTKTCTBHZ C noBbiwa,omHMCH coaep*aHne M . Uocjiemne 4 a n a a n a a cooxBex 
cTBVioT opTorneňcaM H no-roMy y HHX caMocxosrrejibHaH nocjieÄOBaTejiBHOCTb. 
C: - Cpe«HH« a n a ™ H3 UHpKa 15 K H * O roMOreHHSHpoBaHHOH npo6b: M e c x o H a x o ^ e ™ 060-
sHaieHHbie KaK 3K xiaxonaTca B cnucKe MecroHaxoscaeHHH B xa6jinii.e No lo. 
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3anař(HMX KapnaT (HHCTHTYT reojiorHii CjiOBam<OH AKaÄewan HayK) 

1 í 

CaO 

3,15 
1,95 
1,91 
2,12 
2,12 
2,28 
3,21 
2,30 
1,84 
2,38 
1,54 
2,02 
1,86 
1,59 
1,24 
2,10 
2,23 
2,02 
1,93 
2,09 
1,84 
2,00 
2,26 
2,19 
1,81 
2,35 
0,68 
0,98 
0,86 
1,12 
1,23 
1,00 
0,93 
0,54 
0,93 
0,79 
0,79 
1,31 
0,88 
0,81 
0,77 
0,37 
2,10 
1,10 
1,59 
1,10 

Na. O 

4.20 
4,10 
4,10 
4,06 
3,74 
4,12 
3,74 
4,36 
3,80 
4,10 
4,00 
4,46 
3.68 
6,88 
3,45 
4,12 
4,28 
4,20 
3,92 
3,38 
4,10 
4,06 
3,56 
3,46 
3,34 
5,44 
3,56 
3,86 
3,62 
3,94 
3,54 
4,10 
4.32 
4,32 
3,40 
4,40 
3,68 
3,40 
3,54 
2,92 
3,08 
0,20 
3,62 
4,00 
4,20 
3,62 

1 

K2O 

1,85 
3,46 
3,52 
3,43 
3,90 
3,43 
1,94 
3,70 
3,94 
3,28 
3,88 
3,00 
3,58 
0,76 
4,68 
3,27 
3,17 
3,40 
3,64 
4,32 
3,82 
3,07 
3,60 
4,32 
4,42 
0,82 
5,28 
4,52 
4,95 
4,40 
4,06 
3,64 
4,07 
4,33 
4 72 
3.30 
4,46 
4,00 
4,60 
3,90 
4,24 
4,47 
3,52 
3,70 
3,68 
4,07 

H2O 

0 03 
0,03 
0,02 
0,04 
0,04 
0,11 
0,05 
0,08 
0,10 
0,00 
0,09 
0.04 
0,06 
0,10 
0,05 
0,10 
0,01 
0,02 
0,11 
0,03 
0,07 
0,05 
0,03 
0,05 
0 04 
0,05 
0,11 
0,01 
0,07 
0,07 
003 
0,10 
0,03 
0,03 
0,02 
0.01 
0 04 
0,03 
0,04 
0,04 
0,01 
0,07 
0,08 
0,04 
0,03 
0,05 

+ H2O 

0,62 
0,87 
1,00 
0,79 
0,59 
0,85 
0,04 
1,23 
1,12 
0,89 
0,83 
1,00 
0,60 
0,56 
0,80 
0,88 
0,76 
0,84 
0,77 
0,94 
0,82 
0,54 
0,84 
1,08 
0,57 
0,29 
0 85 
0,76 
0,85 
0,57 
0,69 
0,89 
0,58 
0,64 
0,71 
0.74 
0,67 
0,49 
0,57 
0,52 
0,31 
2,08 
1,84 
1,32 
0,32 
0,23 

p2o5 

0,05 
0,15 
0,13 
0,04 
0,14 
0,05 
0,17 
0,14 
0,08 
0,10 
0,13 
0,09 
0,10 
0,16 
0,15 
0,07 
0 07 
0,11 
0,10 
0,12 
0,09 
0,15 
0,02 
0,16 
0,05 
0,08 
0,07 
0,11 
011 
0,09 
0,18 
0,10 
0,01 
0,08 
0,12 
0,04 
0,16 
0,05 
0,14 
0 
0,14 
0,08 
0,10 
0,16 
0,00 
0,05 

CyMMa 

99,98 
100,02 
99,97 

100,00 
99,81 
99,81 
99,89 

100,45 
99,98 

100,49 
100,27 
100,16 
100,28 
100,00 

99,73 
99,90 

100,49 
100,27 
99,98 

100.50 
100,37 
100,14 

99,94 
100,41 
100,18 

99,73 
100,05 
100,01 
100,34 
100,47 
100,04 
100 50 
100,43 

99,98 
100,42 
100,09 
100,33 
99,95 

100,30 
99,96 
99,81 

100,0(3 
100,45 
100 47 
100,03 
100,07 



12 TAYCOH - UAMBEJI - K03JIOB - KAMEHMUKH 

T a 6 JI H u a 46. KBaHTHTaTHBuo-cneKTpoxuMimecKi-iM aHaJiH3 MHKpoajieMeHTOB B KHCJibix 
rpaHHTOHjiOB 3ana4Hbix KapnaT (B nn>i) (HHCTHTYT reojiorHH CjiOBaijKOK AnajieMHH Hayn) 

HoMep 

npo6ii 

3K 40C 
3K 25 
3K 24 
3K 58 

3K 21C 
3K 47C 
3K 2 
3K 24C 
3K 29 
3K 2C 
3K 22 
3K 3C 
3K 31 
3K 
3K 22C 
3K 21 
3K 23 
3K 23C 
3K 26 
3K 39 
3 K 50 
3 K 29 C 
3K 34 
3K 26C 
3K 32 

3K 27 

3K 54 

3K 41C 
3K 41 
3K 27C 
3K 59 
3K 33 
3K 45C 
3K 35 
3K 42C 
3K 33C 

3 K 4 
3K 4C 
3K 6C 
3K 6 

Be 

3 
4,8 
3,5 
3 

3 
3 
4,3 
5,5 
3 
3,2 
3 
3,2 
3 

3 
3 
3 
3 
6.3 
3 

3 
3,8 
5,6 
3 

13,8 

5,6 

3 
3 

19,1 
9.1 

10,1 
3 

11 
3 
8,5 

3 
4,1 
3 
3 

B 

16,6 
14,1 
15,1 
12 

12,9 
9,6 
6,8 

18,6 
8,1 
3,3 
6,6 
3,7 

36 

21,9 
9,1 
7,2 

13,5 
20,4 
12,3 

7,4 
110 
19,5 
12 

21,9 

5,9 

24.5 
19,1 
29,5 
16,6 

112 
13,8 
41 
13,8 

229 

18.6 
37 

8,5 
7,8 

S n 

| 
10,2 
10 
10 
11,2 

10 
10 
10 
14.8 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10.1 
22 
20.4 
10 

10 

14,1 

10 
10 
23,9 
16,6 
31 
12,6 
10 
11.2 
45 

10 
10 
10 
10 

Cu 

89 
9.8 
4 9 

148 

115 
93 

4,8 
104 

9,1 
11,5 
9,1 

10.7 
5 

63 
6,3 
7,8 

83 
25 

4,9 

56 
6,2 

98 
19 

6.8 

123 

138 
7,9 

120 
87 

4,9 
275 

4,9 
132 
263 

3,4 
7.1 

145 
74 

Mo 

11,5 
38 
12,3 
14,8 

14,5 
12,6 
12,9 
12,3 
6,6 

19,5 
29,5 
30,9 
9,3 

141 
20.9 
29,5 
18,2 
17 
20,9 

5,8 
18,2 
6,3 

10,7 

18,2 

25,1 

13.2 
16,6 
9,8 
4,9 

17,8 
12,3 
18,2 
7,8 

16.2 

11,5 
18,2 
15,1 
10,1 

v 

35,5 
40 
39 
36 

25,7 
38 
28 
36 
29,5 
29,5 
24 
38 
83 

24,5 
29,5 
39 
18,2 
18.6 
20 4 

27,5 
14,5 
17,8 
89 

4.3 

6,3 

22,4 
20 

3,5 
3 
3 
4,9 
3 

11,5 
3 

24 
36 

6,5 
3 

AnajíHTHK JXp. M. M e i D E n 

nocjienoBaTejibHocTb cneKrpoxHMimecKHx anajiHSOB cooTBeTCTByeT Ta6jiniie H° 4a. A aHajiH3w 6w-
jin npon3BeaeHM 113 roii ;Ke npoôbi. 
C — CpeflHHH anajiH3 H3 npn6jiH3HTejibHO 15 KHjio rOMOreHH3npoBaHHOH npoôbi. 



CPABHEHHE OJIOBOHOCHHX TPAHHTOB L3 

iUi<f>epeHiiHaTax 

Ni Co Cr 

85 
186 
81 
104 

102 
101 
98 
85 
46 
138 
170 
186 
62 

93 
117 
81 
117 
112 
126 

56 
115 
50 
71 

104 

151 

3 
3 
3 
3 

3 
3,2 
3 
3 
32 
3 
3,2 
4 
3 

3 
3 
3 
3 
3,2 
3 

3,2 
3 
3,6 
4,2 

85 
104 
72 
47 
110 
83 
112 
68 
95 

85 
101 
91 
71 

3 
3 
3 
3 
3 
3 
3 
3 
3 

3,2 
3,4 
3 
3 

200 
330 
186 
257 

204 
186 
204 
209 
104 
275 
309 
380 
85 

182 
251 
186 
224 
224 
251 

138 
234 
138 
87 

229 

330 

209 
245 
200 
135 
229 
209 
224 
174 
219 

182 
229 
219 
159 

16,2 
9,3 
10 
8,9 

Se Sr Ba Zr 

14,8 

8,3 

3,8 
5,6 
17,8 
4,1 
21,4 
7,2 
35 
6,9 

26,9 

74 
16,2 
29,5 
30,2 

4,8 
3,8 
4,8 
3,2 

9,3 
28.2 
17,4 
13,5 
13 
18,6 
14,8 
82 
13 

16,2 
10,7 
10 
12,6 
49 
7,6 

14,1 
87 
89 
21 

3,4 
3,2 
4,2 
3,5 
4,8 
4 
4,7 
6,3 
3,6 

3,2 

4,4 
4,8 
3,6 
5 
3,9 

4,3 
4,3 
4,9 
4,8 

3 
3 
3 
3 
3 
3 
3 
3 
3 

4,8 
5,2 
3 
3 

600 
430 
430 
380 

430 
470 
350 
350 
430 
350 
510 
182 
680 

480 
490 
440 
440 
141 
440 

81 

145 

132 
174 
68 
182 
25 
282 
191 
209 

89 

350 
480 
91 
62 

350 
720 
670 
350 

420 
870 
690 
355 
850 
680 
850 
540 

3200 

500 
750 
680 
440 
430 
780 

350 
47 
129 
830 

380 
340 
380 
1200 

350 

440 

720 
830 
316 
47 
53 

450 
50 

760 
34 

716 
400 
330 
316 

170 
112 
120 
115 

129 
170 
93 
120 
120 
104 
101 
63 
126 

115 
101 
120 
83 
110 
62 

138 
12') 
170 
110 

53 

65 

102 
91 
60 
27.5 
36 
50 
30 
76 
43 

56 
1,32 
76 
72 

MecTOHaxo/KaeHHa npo6 o6o3HaMet-niwx KUK 3K HaxoaHTCH 
j iHi ie 16„ 

cnHCKe MecTOHaxo>Kn,eHHH B Ta6-
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O KOMarMaTH^IHOCTH reMepHflHHX rpaHHTOB C KapÔOHCKHMH TaTpHÄHBIMH rpaHH-
TaMH. H o n o cpaBHeHHio c S T H M OHH HMCIOT Bee » e 6ojiee K H C J I M H xapaKTep 
H npeflCTaBJiHKJT npoxiyKT HX ÄHČfxJiepeHUHauHH. 

B paôoTe O. $ y 3 a H a — H . K a H e H H q K o r o — M. K y T a H a ( 1 9 5 3 ) 
aBTopbi iicxojiHT H3 MHeHHH o TecHoň reHeTH^ecKoň 3aBHCHMOCTH Me>KÄy reMe-
piiflHBiM rpamiTOM H npoiieccaMH opyaeHeHHH CnMuícKo-TeMepcKoro PyÄOropBH. 
TjiaBHbie (j>a3bi opyfleHeHHH n o HX MHCHHIO npoxoflHjiH Me>Kfly H H K H H M TpnacoM 
H nepMBio n noBJíHHJiH TaK>Ke Ha CJIOH BepyKaHO. Cjiaôbie OT3ByKH opyfleHeHHH 
MecTaMH npoHBHjincb e m e n B H H Ä H C M T p n a c e . H a ocHOBannn sToro n p e a n o j i a -
raiOT B03M05KH0CTB nO3flHenepMCKOľ0 B03paCTa rpaHHTOB H HX HHTpy3HJO CBH-
3biBaroT c ncjiajibiiKOH <J>a3oň oporeHe3a. 

Bojiee noapoÔHO rHHjieuKHMH rpaHHTaMH 3aHHMajicn H . K a M e H H i i K H H 
B CBoeH flHccepTauHOHHoii paôoTe «reojiornqecKO-neTporpa<J)HqecKHe ycnoBHH Ha 
TeppnTopHH Me>Kfly cejiOM Trnuieii, n BepmHHoň BojioBeu, ( 1 2 1 5 M ) » B 1 9 5 3 r. 
K S T O H paôoTe npHJiaraeTCH reoj iorHyecKaa KapTa TeppnTopHH Me»fly cejiOM 
BenKHH rHHJieu, H BepuiHHOH BojioBeu, cocTaBJíeHHaa B 1 9 4 9 r. B S T O H KapTe 
o ô o s H a i e H caMOCTOHTejibHbiň Kynou r p e ň 3 e H a B aojiHHe MeÄBe>Kbero noTOKa. Bbi 
6 n p a e M H3 STOH paôoTbi HeKOTopbie nacTH H HccJieaoBaTejibCKHe pe3yjibTaTH, 
KOTOpbie HBJIHIOTCH aKTyajIbHbIMH flO CerOflHHUIHerO flHfl H OflHOBpeMeHHO HH(j)Op-
MHpyíOT. ABTOp KOHCTaTHpyCT, qTO rpaHHTbl JIOKajIbHO MHJIOTHHH3HpOBaHbI H 
paccjiaHu,OBaHbi. B npHJio>KeHHH K S T O H paôoTe B 1 9 5 3 r. JI. K a M e H H i i K H H 
npHBOflHT, qTO HHTpy3HH rpaHHTOB 6buiH CHHreHeTHqecKHe, oporeHe3 Bce >Ke 
npoflOji>KajiCH aanee, HTO npoaBHJiocb B MHJiOHHTH3anHH, KaTaKJia3e H MecTHoií 
BOJIHHCTOCTH OKpaHHHBIX ^aCTeií rpaHHTa, B HapyílieHHOCTH OKaHMJIfllOIIIHX CJIO-
eB. HHTpy3HH 6buiH rHnoaÔHCca.ibHbie H uajx STOH 3 0 H O H , O neM MO>KHO n p e a -
noj iaraTb H n o xapaKTepy rpeH3eHH3aiiHH, B cjiaôoM TypMajiHHH30BaHHH MaHTHH 
HecMOTpn Ha 6oraTyro nHeBMaTOJíHTOByro <j>a3y. nHeBMaTOJíHTOBbie areHCw ÔBIJIH 
MaHTHeň BHa^ajie n p n jxocTaTO^HOM aaBJíeHHH yaepscHBaeMbi B Kynojiax rpaHH­
Ta. HeKOTopbie npH3HaKH B3anMH0 noÄTBepjKflaromnecH npHBenH aBTopa K MHe-
HHK) o BepxHeMeJiOBOM B03pacTe rpaHHTa. 

A B T O P HaxoflHT B rpeiÍ3eHe opyjieHeHHe cooTBeTCTByroniee n o CBoeMy cofiep-
KaHHio MeTajiJiOB reMepHflHOMy opyaeHeHHio 6epH BO BHHMaHHe H MaKpocKonn-
^ecKH BHflHMbie apceHHabi M cyjib^HÄbi. B py^HOM HanojiHeHHH rHjipoTepMajib-
H O H >i<HJibi 6buio HaíiaeHO H3peziKa OJIOBO H .npyrne 6ojiee BbicoKOTepMajibHbie 
sjieMeHTbi, a TaK>Ke 6oraTO npoHBJíneTCH TypMajiHH. 

C B H 3 B rpaHHTOB C OpyfleHeHHeM HCHO BHflHa. K o BCeM OÔlUHM npHBOHHMbIM 
ji0Ka3aTejibCTBaM no MHeHHio JI. K a M e H H i i K o r o HeoôxoÄHMO floôaBHTb H 
cneunaj ibHbie MeTajuioreHeTHiecKHe ocoôeHHocTH caMwx reMepHÄHwx rpaHHTOB. 
OôbiqHO npef lnoj iaraeTca, »ÍTO npe>Kfle Bcero HeôojibniHe HHTpy3HH o^ieHb KHCJIMX 
rpaHHTOB Booônie HopMajibHoro BH.ua, HanpHMep OHOTHTOBBIC C TeHneHiíHeň n o p -
(|)HpOBOrO pa3BHTHH HHOTJia Äa>Ke rpaHHTOnOpijlHpOB C IJIHpOKHM ÄBOpOM KOH-
TaKTHoii aypeojibi H HBJíeHHHMH rpeň3eHH3anHH (a c S T H M CBH3aHHoro opy^eHe-
HHa co6cTBeHHO rpaHHTOB H 6jiH>KaHuiHx npocTpaHCTB) H c coflep>KaHHeM o n p e -
flejieHHbix pejiKHX sjieMeHTOB ( H . B e c T e p B a i B j 1 9 3 6 ) c CHJibHoň nHeBMa-
TOjiorH^iecKoň cJ)a30H, H J I H Tan Ha3biBaeMbie Tona30HÄHbie rpaHHTbi HBJIHIOTCH 
xapaKTepi-ibiMH KaK MeTanjiOHOCHbie rpaHHTH. TaK MTO, ecjiH M U C S T O H T C Í K H 
3peHH« aBTopa nocMOTpHM Ha reMepHÄHbie rpaHHTbi MoateM npocneflHTb y H H X 
Bce BbimenpHBe,i;eHHbie xapaKTepnbie qepTbi. 

B 3aKJiio^eHHH JI. K a M e H H i i K H i i eure p a 3 noji^epKHBaeT npncyTCTBHe 

http://BH.ua
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Tona3a B rHHjien;KOM rpeiÍ3eHe H HHOraa H B rpaHHTe, a TaK>Ke H B 6eTJinpcKOM 
MecTOHaxo>KfleHHH, T a K » e KaK H n j iomaaHyio rpeň3eHH3an,Hio B 6oJiee BBICOKHX 
CTyneHeň (Tnujieu, n BO3MO>KHO i l o n p o ^ ) , KaK qepTbi, KOTopBie Tpe6yioT oco-
6eHHOro BHHMaHHH H ocHOBaHHH JJJIH Hy>Kfl fíojiee fleTajiBHoro HccjieflOBaHHH n o 
Bonpocy peflKHx sjíeMeHTOB. CaMBiM n o a x o j a m H M MCCTOM J-IJIH HaqajiBHBix H C -
cjieaOBaTejibCKHx pa6oT Ka^e-rca coraaCHO MHCHHIO JI. K a M e H H i i K o r o T H H -
jieuKoe MecTOHaxo>KfleHHe r p e ň 3 e H a Mejj.Be>KHH noTOK c BO3MO>KHOCTBIO npnMeHe-
H H F 3THX pe3yjiBTaTOB H B j j p y r n x MecTax. 

Ví. K a H T O p ( 1 9 5 3 ) B paÔOTe O aHTHMOHHTOBOM MeCTOpO>KÄeHHH B C n n i n -
CKOH 6aHe onHCbmaeT cf>ep6epnT H uieejiHT. M s y ^ e m i e 6BIJIO npoBejj,eHO Ha OCHO-
BaHHH ynoMHHaHHH P . I f l e H e Ď e p r o M (] 9 4 9 ) o BOJiBtj)paMHTe. 

O. O y 3 a H — M. K a H T o p ( 1 9 5 3 ) KOHCTarapyioT, HTO B nnpHTOBOM Mec-
Topo>KÄeHHH AjiB/KÔeTa cnopaflH^ecKH npncyTCTByeT nHeBMaTOJiHTOBbiň Kaccn-
TepuT. 

B. H B a H O B ( 1 9 5 4 ) Ha OCHOBaHHH HaXOflKH BajiyHOB aHKepHTOBO-KpeMHHC-
Toro ÄHjiKOBaHHH B 30ueHOBBix KOHrjiOMepaTax flOKa3bmaeT B03pacT opyfleHeHHH 
H HHTpy3HH reMepHflHBíM rpaHHTOM B n e p n o a e Městky CpeÄHHM —BepXHHM M6-
JIOM n cpeíiHHM jiwTeTOM B rjiaBHOH cjiase CKJiaa^aTOCTH, TO-ecTB B cpe^HeM — 
BepxHeM Mejiy H J I H cpa3y nocj ie Hero. 

B 1 9 5 4 r. noHBHjiHCb flBe paôoTbi o reMepn^Hbix rpaHHTax — H . K a M e-
H H 1 4 K H H — JI. K a M e H H U K H H H I I . O H i a K O B a . O ô e paôoTbi ÄOno.i-
HHK3T a o CHx n o p H3BecTHbie flaHHbie o rpaHHTax, rjiaBHHM o6pa30M c T O ^ K H 
3peHHH neTporpa<J)HH o neTpoxHMHH (CM. Ta6. No 5a H 5 6 ) . 

M. K a H T o p ( 1 9 5 7 ) nepBBiň p a 3 ycTaHaBJiHBaeT B03pacT 6eTjiapcKoro r p a -
HHTO-nopcfíHpa MeTOflOM K/Ar KaK 98 M H J I . jieT. TJJIH onpejjejieHHH B03pacTa H C -
nojib30Baji nojieBOH uinaT H3 S T H X nopo.ii;. 

JI. K a M e H H U K H H ( 1 9 5 9 ) pa3pa6oTaj i npeaJio>KeHne noncKOBbix pa6oT 
Ha HeTpaflHiiHOHHoe cwpbe B 3anajiHBix K a p n a T a x — OJIOBO. 

YL. T y 6 a q ( 1 9 6 2 ) c^HTaeT, ^ITO nponcxo>K,neHHe reMepnjj,Hbix rpaHHTOB H3 
nopcf)HpoHnoB rejibHHu;KOH cepnH HBJineTCH rHjj,poTepMajibHOMeTaMopcj)HiiecKoe. 

B nocjieaHHe rojjbi noHBHJiHCb H a p y r n e paôoTbi, 3aHHMaioir;HecH cnei ina j ib-
HbiMH BOnpocaMH, HanpHMep paflHOMeTpnen. H. B a p a H — JI. flpH3HKOBa 
— K. M a H Ä a K o B a ( 1 9 7 0 ) npHBOjurr HaxojiKy opyaeHeHHH S n — W CBH-
3aHHOro c rHHJieuKHMH rpaHHTaMH. TexHHqecKHe paôoTbi ÔBIJIH npeBejieHBi n o 
npejuio>KeHHK) JI. K a M e H H i i K o r o . 

H. B a p a H — 3 . flpH3HK — JI. Ä p H 3 H K O B a — K. M a H fl a K o B a 
( 1 9 7 1 ) flOKJiajiBiBaroT o pe3yjibTaTax npoBepKH S n — W aHOMajinn B Mejj.Be>KbeM 
noTOKe, rjiaBHbiM o6pa30M n a OCHOBaHHH uiyp^OBbix paôoT. 

H. P O 3 J I O K H H K — I I . T p e i i y j i a — É . ľ y p H H ň ( 1 9 7 1 ) onHCbmaioT 
Haxo>KíieHHe <|>jiK>opHTa c KpeMHHeM, xjiopnTOM, TypMajiHHOM H apceHonnpHTOM 
B MejiKHx >KHjiKax B CKBaÄHHe B nonpo^CKOM rpaHHTe. 

Í4. K p a JI b ( 1 9 7 2 ) B flHnjioMHoň" paÔOTe npHBOflHT e m e TpH cHJíHKaTHbix H 
njiaHHMeTpniecKHx aHajiH3a rHHJieiiKnx rpaHHTOB, KOTopwe HHTHpyíoTCH B Ta6-
j i n n e No 5a, 56. 

M. T p e r e p ( 1 9 7 2 ) npHBOZWT pe3yjibTaTH paflHOMeTpn^ecKnx H3MepeHHii 
reMepHflHbix, a OTiacTH n BenopnjjHbix rpaHHTOHJiOB H p a 3 6 o p pe3yjibTaTOB. ( C M . 
Ta6. No 6.) 

3 . flpH3HK — JI. Z I p H 3 H K O B a — K. M a H j i a K O B a ( 1 9 7 3 ) noflaror 
KpaTKoe o6o3peHHe CBejieHHH, KpHTepnH H nepcneKTHB n p o c n e K u n n S n — W — 
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T a 6 JI H u a 6. PaanoreoxHMHieCKia xapaKTepHCTHKa HeKOTOpbix rpaHHTOHflOB 3ananHbix KapnaT 

nop. 
HOM. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

1 
2 

3 
4 
5 
6 

Cpcni 

ľuMe[ 

Reno 

r ipoôa 

Tpah 

ľ r - 1/52 6 
ľ r - 1 / 7 1 , 0 
T r - 1 / 1 0 4 , 5 
ľ r - 1 / 1 2 1 , 5 
ľ r - 1 / 1 4 3 , 0 
ľ r - 1 / 1 4 8 , 0 
ľ r - 1 / 2 0 1 , 0 
T r - 1 / 3 1 9 , 0 
ľ r - 1 / 4 6 3 , 0 
ľ r - 1/548,3 
ľ r - 1/578,0 
ľ r - 1 / 7 2 5 , 0 
ľ r - 1 / 7 3 1 , 0 
ľ r - 1 / 8 0 9 , 6 
T r - 1 / 8 1 4 5 
ľ r - 1 / 8 1 8 , 5 
ľ r - 1 / 8 7 0 , 0 
ľ r - 1 / 9 9 0 , 5 
H a - 2 5 4 / 2 3 2 , 5 
Ha - 2 5 4 / 2 4 0 , 6 
4 a - 2 5 4 / 2 4 1 
H a - 2 5 4 / 2 4 1 , 5 
M a - 2 5 4 / 2 4 2 
M a - 2 5 4 / 2 4 3 
H a - 2 5 4 / 2 4 5 
H a - 2 5 4 / 2 4 7 , 3 
H a - 2 5 4 / 2 5 1 , 5 

1 1 3 - 1 4 / 7 1 
1 1 3 - 1 5 / 7 1 

1 1 3 - 1 7 / 7 1 
1 1 7 - 1 / 7 1 
1 1 7 - 3 / 7 1 
1 1 7 - 6 / 7 1 

IHC H3 IipCJlbUiyiHIIX TÍ 

)H IH1.IC rpailHTbl 

3HiLHbie rpjlHH TOH.llbl 

D -

o" 

HTbi re 

5,6 
8,7 
9,8 

18 9 
21,8 
13.5 
18 8 
18,0 
18,9 
19.3 
19,2 
18,4 
12,2 
12.6 
17,0 
11.4 
16.0 
14,0 
21,8 
35,1 
26,0 
23,7 
25,6 
23.2 
22.7 
23,0 
27.1 

2,0 
5,7 

5,9 
4,5 
6 0 
6,1 

6 JI H n 

18,6 

4,7 

O 
K 
% 

MepHKHbie aBTOMeTaMO 

8 0 
9,0 

11,2 
16.0 
26,9 
16,4 
1 6 8 
21,2 
18,0 
16,4 
17,0 
19.2 
13 3 
1 2 2 
17,2 
11.4 
14.6 
11,6 
19,2 
43,5 
27,5 
17,1 
18,2 
18,1 
20 4 
21,6 
18.0 

aHHTOH 

2,2 
2,0 

4,0 
3,6 
6,4 
3,6 

17,8 

: 3,64 
I 

7,8 
7,0 
7,0 
5,8 
5,2 
7,0 

10.4 
9,0 
9,8 
5 0 
6,9 
8,0 
7,6 

10,0 
8,4 
7,8 
'1,4 

17,2 
10.9 

7,3 
7.6 
7,7 
8,5 

10,0 
8.3 
5.7 

10.8 

ni.i Ben 

13,8 
6,3 

10,6 
13 0 
10,5 

9,8 

8,4 

i 10,7 

3,1 
2,6 
3,6 
2,5 
3,4 
3.2 
3 0 
3,5 
3,6 
3,6 
4,0 
3,6 
3,8 
3,6 
3,8 
3,6 
3,9 
4,0 
— 
— 
— 
— 

— 
— 
— 
— 

OpHilHbK 

3,2 
1.8 

1,8 
2,6 
3,4 
1,6 

3,47 

2,4 

Kr. r. 
% 

1 
Th : U 

p4>imecKHe 

143 
103 
114 • 

85 
123 
121 

89 
118 

95 
85 
89 

104 
109 

97 
101 
100 

91 
83 
88 

124 
106 

72 
71 
78 
90 
94 
67 

110 
54,2 

67,8 
80 

106,6 
59 

97,8 

80,0 

1,4 
0.8 
0,7 
0,3 
0,2 
0,5 
0.6 
0,5 
0,5 
0,3 
0,4 
0 4 
0,6 
0,8 
0,5 
0,7 
0,6 
1,2 
0,5 
0,2 
0,3 
0,3 
0,3 
0 4 
0,4 
0,2 
0,4 

6,9 
1.7 

1,8 
2,9 
1,7 
1,6 

0,52 

2,77 

MecTOHaxoyKaeHHe 

TKHJieu 
CKBajK. 
T r - 1 

, 

, 
, 
, 
, 
, 
, 

, 
, 

HyqMa 
CKBHÍ. 

H a - 2 5 4 

, 
, 
, 
, 
" 

2 KM IO oi PeByua 
2 KM K) OT Myp. 
3ubix.a,Bbi 
3 KM C 3 OT KoKaBbI 
Ce.no )Ka6nua 
TpaHHT TpOHHOK 
7KMÍO t 

27 

6 

)T H. Bajior 

Cpeji ra 

PannoreoxiiMinieei<a>i xapaKTepHCTHKa iiHrnpoBaHa H3 paSoTbi M. T p e r e p a. 
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— M o MHHepajiH3auHH B CnHuicKO-TeMepcKOM P y j i o r o p b e . B o BBeÄeHHH nniiiyT, 
I T O ropHoe jiejio B S T O H oÔJiacTH 6 M J I O pa3BHTO y » e THCjmy jieT, no CHX n o p 
He 6biJiH OTKpbiTBi 3flect ojiOBHHHBie MecTopoJKjieHHH, a flo nocjie,n,Hero BpeMeHH 
Äa>Ke He npeflnojiarajiHCb KaK caMOCTOHTejiBHtiň THn opyfleHeHHH. 
HeoôxoflHMO nojmepKHyTb, mo npH3HaHHe MHeHHH o OJIOBOHOCHOCTH rpaHHTOB 
noTpefíoBajio 6ojibiiioro ycHjran H BpeMeHH. T p e ň s e H MeflBe>KBero noTOKa 6BIJI Ha-
HeceH Ha KapTy e m e B 1 9 4 9 r. Ilo3>Ke 6BIJIO KOHeraTHpoBaHO co,nep>KaHHe oj iosa 
OT 1 n o 2 ÄecHTbix npoueHTa B rpei i3eHe H B rHflpoTepMajiBHOM 3anojiHeHHH, n p n -
cyTCTBHe MaKpocKonH^ecKHx apceHHÄOB H a p . (apceHonnpHT, BHCMyTHH, M O J I H 6 -
aeHHfl, KaccHTepHT) B rpeÔ3eHe. MeTajuioHOCHOCTL rpaHHTOB 6buia TaK>Ke n o a -

HepKHyTa npH CpaBHeHHH C OJIOBOHOCHblMH, B OCHOBHOM, HeOH,HHbIMH rpaHHTaMM 
B MHpe, TaK KaK OHH SBIJIH oxapaKTepH30BaHbi H . B e c T e p B a J i b f l O M ( 1 9 3 6 ) . 
y » e B 1 9 5 3 r. JI. K a M e H H H K H H noflHTOKHJi aoKa3aTejibCTBa o OJIOBOHOC-
HOCTH H noflqepKHyji Heo6xoaHMOCTb 6ojiee aeTajibHoro HccjieflOBaHHH peflKHx 
3JieMeHTOB H KaK caMoe noÄXOjauiee MecTopoKaeHHe c^HTaeT r p e ň 3 e H MeflBe-
jKbero noTOKa OKOJIO r m u m a , pe3yjibTaTbi noJiyqeHHbie 3aecb BO3MO>KHO npHMe-
HHTb TaK>Ke H B a p y r a x MecTax. B 1 9 6 0 r. 6 H J I H H M pa3pa6oTaH npoeKT noHCKO-
Bbix paSoT n o ojiOBy H BOjibiJipaMy B BbimenpHBefleHHOM MecTopo>KÄeHHH c 060-
3HaqeHHeM mypcjioB, uiTOjibHeň, Herjiy6oKHx CKBaÄHH, c npoBeaeHHeM BHa^ane 
MeTajiJioMeTpHH B TCíeHHH HByx JieT Ha TeppnTopHH ôojiee niHpoKoň o6jiacTH 
THHJiua H c npHMeHeHHeM pe3ynbTaT0B K ocTajibHbiM TenaM rpaHHTOB CnnmcKO-
TeMepcKoro P y a o r o p b H . KaK B H J H O , ocoôeHHO B n e p n o a e OCHOBHHX HCCJieflOBaHHH 
6BIJIO oqeHb TpyjjHO npeoaoj ieTb ô a p b e p cyrnecTByioiuHx npeacTaBJíeHHH. B TaKOM 
HepaBHOMepHOM opyaeHeHHH H npHKJia,n.Hbie HCcneňOBaHHH 6BIJIH o^eHb 3a-

TpyaHHTejIbHbl H KaK Ka>KeTCH, Heo6xOflHMO npOBOflHTb OflHOBpeMeHHO H HeKOTO-
pwe TeopeTH^ecKue Hccne,uoBaHHH. KaK p a 3 no3HaHHH, nojiy^eHHBie n p n HCCJICHO-
BaHHH nepBoro MecTOHaxojKiieHHH 6 y a y T BecbMa BastHbi AJIH HanpaBJíeHHH aaj ib-
HeHuinx paôoT KaK ocHOBHoro, TaK H npHKJiaaHoro nsy^eHHH. 

0 6 o 6 m a n nojiy^eHHbie no CHX n o p no3HaHHH n p n HccneÄOBaHHH reMepcKHx 
rpaHHTOB MOKHO CKa3aTb B COOTBeTCTBHH CO B3rjIHflaMH JI. K a M e H H U K O ľ O 
( 1 9 5 3 ) , ^ T O HHTpy3HH reMepHflHbix rpaHHTOB 6buia OKOHMeHa M O I H H O H nHeBMaTO-
JíHTH^ecKoň ÄeaTejibHOCTbio, KOTopaH npoHBJíHJiacb TypMajiHHH3an,HeH caaBJíeH-
Hbrx ^ a c T e ô rpaHHTa. 

Mbi BbiônpaeM H3 S T O H paôoTbi HeKOTopbie nyHKTM H HCCJieaOBaTejibCKHe pe-
3yjibTaTbi, KOTopbie aKTyajibHbi H ceroflHH H o«HOBpeMeHHO HH^opMHpyíoT. T p a -
HHTbi KOHTaKTHO MeTaMopiJiHpyíoT y»ce CKJiafl^aTbie H paccjiaHueBaHHbie ôojiee 
ÄpeBHHe CJIOH. BonpeKH B3rjiHflaM P. L U e H e S e p r p a , B. K o p a IO K a H flp. 
JI. K a M e H H i í K H H He Ha6jnoaaeT cfiaKTa, HTOÔM rpaHHT o6pa30Bbmaji TCKTO-
HH^eCKyM KyjIbMHHaHHK). KoHCTaTHpyeT, HTO npH3HaKH CHJIbHOrO CflaBJIHBaHHH 
HeôojibuiHx Teji rpaHHTOB npncyTCTByjoT H a p a ^ y c OT3ByKaMH nHeBMaTOJíHTHnec-
KHX HBJíeHHÍi n o BpeMeHH npeBbiuiaroiuHx flHHaMOMeTaMopc|)H3M. B COOTCTBHH 
c cocpeÄOToqHBaHHeM ocTaTO>íHOH MarMbi H ciijibHO npeflCTaBJíeHHOH nHeBMaTO-
JIHTHHeCKOH (j>a30H H aCCHMHJIHIIHeň XHMHqeCKHH H MHHepajIOrH^eCKHH COCTaB 
rpaHHTOB KOJieSjieTCH. IIpeo6jiaflaeT r p y ô o - H cpe«He3epHHCTbiH THn. MHHepa.no-
rHHecKO-neTporpa^HMecKHH xapaKTep MeHHeTCH Ha^HHaa flByxcjiioflHCTbiM r p a -
HHTOM C OJIHrOKJia30M H KHCJIbIM aHfle3HTOM, flO MyCKOBHTOBOTO H MyCKOBHTOBO-
TypMajiHHOBoro rpaHHTa, HaxoflaTca 3flecb H anjíHTH^iecKHe >KHJIKH, cocTOHinne 
B OCHOBHOM H3 KpeMHHH KajIHeBblX nOJieBHX UinaTOB H rpeH3eH C 9 0 % KpeMHHH, 

http://MHHepa.no
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a TaK>Ke ocTaTKaMH nHeBMaTOJiHTH^ecKHx MHHepajiOB. r p a H H T npoHBJineT B neT-
porpa^HqecKOM cocTaBe 30HajibHOCTb: 

a ) Hflpo rpaHHTa o6pa30BaHO jiByxcjiiOÄHCTbiM njiarH0KJia30BHM rpaHHTOM. 
6) Bojiee BticoKan 30Ha 3Toro Hflpa npHHaÄJiOKMT K MycKOBHTOro-TypMajiHHO-

BOMy rpaHHTy. 
B) OKpaHHHaH 30Ha HBJIHeTCH KOHTaKTHO-aCCHMHJIKIIHOHHOH H HMeeT IIHeBMa-

TOJiKTH^ecKHH xapaKTep. XapaKTepH3yeTCH oSorameHHeM KopflHepHTOM H nHeB-
MaTOJiHTH^ecKHMH MHHepaJiaMH — TypMajiMHOM, Tona30M, KaccHTepHTOM H u p . 
O p y K T y p a S T O H 30Hbi najiaoTPHOMopfHaH jiOKajibHO H noHKHjiHTHTCCKafl c ocTaT-
KaMH nepBOHa^ajibHoíí cTpyKTypw paHee cyinecTByioiHHX n o p o s . 

OcHOBHbie THnBi rpaHHTOB MHHepajiorH^ecKH npefleraBJieHH TaK: KpeMHHH, 
KajiHeBLie noJieBbie innaTt i , ajibÔHT, OCHOBHOÍÍ njiarH0KJia3, ojiHroKJia3 ÄO KHC-
jioro aHfle3HHa, 6 H O T H T , MycKOBHT, TypMajiHH, KopjxHepHT, Tona3, unpKOH, pyTHJi, 
anaTHT, KaccHTepHT, (j>JiioopHT. KpeMeHb rpeH3eH0B coflep>KHT 6oJibiiioe KOJiH^ecrBO 
KaneJibHbix H ra30Bbix BKJiKmeHHH. CJHOJTH B r p e ň 3 e H e HMeioT 6ojiee BbicoKyra 
npHMecb J I H T H H H o6pa3yioT qeinyňKH KOHiieHTpH<iecKH pacnoJio>KeHHbic. 
TypMajiHH HBJiHeTCH Ba>KHbiM npeflCTaBHTejieM rmeBMaTOJiHTimecKOH c|>a3bi. 
C npncyTCTBHeM e r o CBH3aHa H Sojibinan KOHueHTpaiiHH pe,HKHx sjieMeHTOB H 
ojiOBa. T o n a 3 B caMOM rpaHHTe oqeHb cjiaôo npeÄCTaBjíeH. CocpeflOTCJHBaeTCH 
B ôojibuioM KOJiH^ecTBe B rpeH3eHe, o 6 p a 3 y a HHOi\na e r o rjiaBHbiň coeraB. L [ n p -
KOH o6Hapy>KHBaeTCH B cf>opMe BKJiioqeHHH B ÔHOTHTe H TypMajiHHe. KaccHTepHT 
B 3epHax, KOTopbie MO>KHO HaôjnojjaTb, HaxoflHTCH T a K » e B rpeŮ3eHe. OjiroopHT 
npoHBjíKeTCH BecbMa H3peflKa. 

TypMajiHH rpaHHTOB M O * H O oraecTH K jjByM reHepauHHM. ľ lepBaa OTHOCHTCH 
K HopMajibHOMy cocTaBy MycKOBHTOBO-TypMajiHHOBOro rpaHHTa, BTopan OTHOCHT-
CH K ôojiee caMOCTOHTejibHoň H 6ojiee MOJIOHOH nHeBMaTOJíHTH^ecKOH <J>a3e, B J I H -
HHHe KOTopoň npoflOJi>KaeTCH e m e H nocjie jioKajibHoro HHHaMOMeTaMop(J)H3Ma 
rpaHHTOB. 

B 3aKJHOieHHH Mbl fl0JI>KHbI KOHCTaTHpOBaTb, 1TO npOÔJieMBI OCHOBHblX H n p n -
KJiaaHbix HccjieflOBaHHH oJiOBOHOCHbix rpaHHTOB oneHb cjio>KHbi H TpeôyioT co-
CpeflOTOKeHHOrO yCHJIHfl pa3JIHHHHX CneUHajIHCTOB H pa3JIHHHHX MeTOflOB. I Í 3 
MaTepnajiOB, npHBe/ieHHbix B 9 T O H pa6oTe KCHO B H H H O , ^ T O reMepHjjHbiH aBTO-
MeTaMopiJ)H30BaHHHH rpaHHT HMeeT n o cpaBHeHHio c apyrHMH CBOH ocoSeHHBie 
nepTbi. 3 T O T rpaHHT o 6 o r a i n e H jieTytfflMH BemecTBaMH, rjiaBHbiM o6pa30M 6opoM, 
B MeHbiueii CTeneHH cfiTopoM, napajiJiejibHO c K O T O P H M H HfleT S n H W , HHOrsa U . 
Bbipa3HTejibHO OTJiHHaeTCH H H S K H M cojj,ep>KaHHeM Ba H Sr. H x ocoôeHHOCTbro 
HBJIHeTCH BHCOKaH aKKyMyjIHUHH 6 o p a . TaKHe rpaHHTbl HBJIÍIIOTCfl THnHTOblMH 
fljiH ojioBOHOCHOCTH. TaK>Ke H neTporpa<|)HH:ecKHe H neTpoxHMHqecKHe ocoôeHHOC-
T H , KdK 6biJio npHBejieHo JI. K a M e H H i í K H M B 1 9 5 3 r. yKa3biBaioT Ha 6ojibiuoe 
CXOflCTBO C HeOHflHbIMH OJIOBOHOCHMMH ľpaHHTOHflaMH MHpa, KaK HX XapaKTepH-
30BaJi H . B e c T e p B a j i b f l ( 1 9 3 6 ) . Ilojio>KeHHe reMepuflHbix rpaHHTOB Ha r p a -
HHII,C Me>KJJ,y naHOHCKHM MaCCHBOM H CjIOBeHCKHM ÔJIOKOM 3aKOHOMepHa (JI. K a-
M e H H H K H i-i 1 9 7 3 ) . IloHBHJiacb 3flecb 6ojiee Menee y3Kaa CKjiaflnaTaH r e o -
CHHKJiHHaJibHaa 30iia, rjj,e MO>KHO o>KHflaTb njiyT0HH3M H B AajibHeriuieM n e p n o ^ e 
no nanpaBJíeHHio n a 3anafl H J I H ioro-3anajj.. BocToqi-ioe npoflOJiJKeHHe S T O H 3 0 H B I 
Morjio 6bi 6biTb n a TeppHTopHH 3anaflHoro OKaňMJieHHH BapjiarcKOH 3 0 H B I , KaK 
3T0 Hi.iTeKaeT H3 B3aHMOCBH3eň KpHCTajiJiH^ecKHx MaccHBOB 3anaflHbix K a p n a T 
H COCCflHHMH OÔJiaCTflMH (JI. K a M e H H U, K H H 1 9 7 3 6 ) . 

C Äpyroi i cTopoHbi HCOÔXOÄHMO Ha ocHOBaHiin aHa.iH3a BajiyHHoro MaTepnajia 
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MejiOBbix KOHMOMepaTOB B 30He yTecoB H npHJie>Kaiii,Hx TeppHTopHHX 3anaflHoii 
CjiOBaKHH aKueriTHpoBaTb ripncyTCTBne MOJiofloro njiyTOHH3Ma H Ha S T O H T e p p n -
TopnH (BepxHeiopcKoro s o HHÄHeMejiOBoro H MejiOBoro HO n a n e o r e H H o r o B03 • 
pacTa) , TaK KaK B BajiyHax BBIXOAHT x o p o i u o coxpaHeHHbie aBTOMeTaMop<í>H30-
BaHHbie rpaHHTOHflH, KOTopbie He HMeioT npH3HaKH perHOHajibHoro jiHHaMOMeTa-
MOp<J)H3Ma. 
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PeiiensuH J\. r O B O P K Y . 

MecTOHaxo>Kfl.e«Ha npo6 rpanHTOHnoB 3ainaaHMX KapnaT 
(ecjiH MecTOHaxo>KiieHHa He yK33aHM B TaSjinne) 

3 K 1 KBapneBbiň .niiopHT — rpauoflHopHT, TaTpHnw, T p n S e i , ceBepubiň CKJIOH 
3 K 2 FpaHHT, BenopHati, KoryrcKaH 30Ha, Xbiwrie, TjiaaoMopHaa aojiHHa 
3 K 3 TpaHOflHopHT (ZfioMÔepcKHH ran), TaTpnabi, Hn3KHe TaTpbi, XonoK (2025 M) Ha 3anaa 

OT CTaHIIHI-I KaHaTHOÉÍ noporH 
3 K 4 OpTornei ic — rpaHirr cnHKHneMaTimecKHH: ( r a n KpajiHiKa), HH3Kne TaTpbi, a o p o r a . 

ioro3ananHee BbintHoii Eon,bi 
3 K 6 Op-rorneiic, BenopH/ibi, KoryTCKaa 30Ha, Kapbep roro-BocroiHoň OKpaTiHH r. MypaHb 
3K 7 rpaHOÄHopuTOBbiň nop<j>npiiT, B e n o p n a u , Hn3Kne TaTpbi, noj inna JleHiouiKa, 4 — 5 KM C 

OT pen™ TpoH 
3 K 21 TpanHT anJiHTOBHirHbiii, Tai-piiaw, Majiaa OaTpa, KpajieBaHbi, 6eper peKH OpaBa 
3K 22 TpaHOjiHopuT (nopcjiHpoBniuibiH r u n ) , TaTpiuibi, BbicoKiie TaTpbi, nopora Ha Porane . 

500 M OT CTOÍIHKH aBľOMOÔHJieíí 
3K 23 PpanoAHopuT aBTOMeTaMop(J)HqecKHH, TaTpHabi, BbicoKHe TaTpbi, Porade, CTOHHKa aBTO-

Mo6njieH 
3K 24 TpaiiOMopi-iT — rpanHT (npauiHBCKuri r u n ) , TaxpHabi, Hn3KHe TaTpw, BepmiiHa ao-

JIHHbl CoUOTHHUa 
3K 25 TaM >i<e 
3 K 26 TpaHHT ( r u n TpomioK), Benopimbi, 30Ha KpajieBafl rojin, EpoHTOK, nojiima KaMeHiicTwii 

UOTOK 
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3K 27 AnjiHT B rnôptiÄHOM rpaHouHopiiTe, TO >Ke o6na>KeHne 
3 K 28 KBapueBbiň anopHT — rparronHopHT (Tun Cnrj ia) , BenopHiiM, 30Ha KpajieBaH rojia, 

nopojKHaíí BBieMKa, řOB OT cejia Cnrjia 
3K 29 ľpanoiiHOpiiT rHÔpHaHbiH, Benopunbi, 30na KpajieBaa rojia, /JoôpoH, Kapbep B IIO-

jiHHe riajieniiciHo 
3K 30 TpaHoanopHT, TaTpnabi, BbicoKHe TaTpbi, IIľrp6cKoe ruieco, OKOJIO r o c r u H n u e cf>HC 
3K 31 ľ p a n n T MeTacoMa-rnqecKHH, Ta-rpnubi, Majibie KapnaTbi, ce.'io ľapMOHHíi, /ÍOJIHHKOBCKHH 

Bepx 
3 K 32 TaM >Ke 
3K 33 TpanHT reMepnaHbiii aBTOMeraMopiJumecKHH, ľeMepHUbi, cejio ľHHjieu, MacctiB CyjiOBa 
3K 34 ľpaHHT reMepHAHbiň, nopifinpoBbiii, TO » e caMoe MecTOHaxo>KaeHne 
3K 35 ľpaHHT reMepHUHbiii aBTOMeTaMopcfnmecKHH, TO >Ke caMOe MecTOHaxo>KneHHe 
3K 3l> ľ p a n o a n o p n T — rpaHHT nopcjiupoBbiH, aBTOMe-racoMaTHyecKHii, TarpiHubi, BwcoKHe Tar-

pbi, CTOHHKa aBTOMOÔHJieň, non xaTOň Porade, HOBaa t o p o r a 
3K 40 TpaHOTiHopHT 6HOTHTOBMH MejiK03epHHCTbiň, t o p o r a n o a xaToô P o r a d e 1 500 M 
3K 41 ľpaHHT anjíHTOBHÄHbiň, TaTpniibi, T p n 6 e ^ , ilHOBa Bec, Kapbep 
3K 42 TpaHHT jieiÍKOKpaTOBbin, TaM me 
3K 43 ľpaHHT jieiiKOKpaTOBBiň, TaTpHaw, BejíHKaa OaTpa, nojiHHa MaTeiÍKOBa ( n p n JKHJKIX 

6apHTa) 
3 K 44 TaM ;Ke 
3K 45 Cpea'HHH npoôa H3 Tpex oôpaauoB nopo.ii, TaM >Ke 
3 K 46 ľpaHoaHopHT 6HOTHTOBMH, TaTpriabi, BbicoKHe TaTpw, pacnyTbe MajiBHOB npaMeHb 
3K 47 rpaHoaHopHT SHOTHTOBMÍÍ, TaTpuflbí, BbicoKHe Ta-rpu, ľpeSenoK, n p n croanKe aBTO-

M O Ô H J I C H 

3K 49 ľpaHHT jieŽKOKpaTOBbiň, TaTpHUbi, M a j m e KapnaTbi, cejio BopnHKa, a o n jiecHHKa ľop-
BaTKa 

3K 50 ľpaHOAHopHT jiBycjitoaHH'OH, Tarpujibi, Majibie KapnaTBi, iiojinna >Kejie3HaH CTyjiHHqKa. 
Kapbep 

3K 53 ľpaHoriHopHT — rpaHHT, TaTpHaw, Majibie KapnaTbi, Kapbep Ha nopore JJeBKH — 
KapjiOBa Bec 

3K 54 ľpaHHT jBycjiiOflHHOH jieHKOKpaTOBBiň, Tarpmibi, Majibie Kapnarbi, Kapbep y KanejiJibi 
na a o p o r e Kapjiosa Bec — U C B H H 

3K 55 ľpaHHT anjruTOBo-nerMaTHTOBbiii, TaTpHau, EpaHHCKO, Kapbep y ľloaôpaHHCK 
3 K 56 ľpaHOjiHopnT rnSpuimbiH nop<j>HpcBHHHBiH, Benopnabi, KoryTCKaa 30Ha, Kapbep y cejia 

MepHaa JlerOTa 
3K 59 ľpaHHT anjíHTOBo-nerMaTHTOBbiň, TaTpujrbi, CyxHň, oKOHHaHHe aojiHHbi 
3K 60 ľpa»HT, TaTpHflbí, Majibie KapnaTbt, cejio EopHHKa, aojiHHa ľlpenaaJie 

MecroHaxo>KneHHe npo6 reMepunnbix rpaHHTOB 3 a n a a n w x K a p n a r 
(raôjiHiia No 5a, 56) 

1. ľeMepHnHbiň rpaHHT — ľHHjien, Tejio CyjiOBa, CKBa:KHna ľ r — 1 / 26,5 M ( H 3 pa6orw M. 
T p e r e B a) 

2. ľeMepHíunbiH rpaHHT — ľHHjieu. ( H 3 paSoTbi H M T K o - B o x e H B C K o H ) 
3. ZlBycjHoaflľHOH rpaHHT — ľmijieju, aopoHínaíi BbieMKa CyjiOBa — ľHHjieii 
4. ľeMepHUHBiH rpaHHT — ľnHjieii, Tejio CyjiOBa, CKBa>KHHa ľ r —1/24 M ( H 3 pa6oTu M. 

T p e r e p a) 
5. TaM >Ke, rjiyÔHHa 36,5 M 
6. MycKOZHT-TypMajiHHOBBiťi rpanHT — ľHHjieu, aojiHHa MeaBe>Kiiíí IIOTOK, (113 paôorbi 

t í . K p a JI H) 

7. EHOTHT-MyCKOTjHTOBblH rpaHHT — ľHHJieH, TCJTO CyjiOBa, (H3 pa6oTH ÍÍ . K p a JI H) 
8. ZlBycjiiOÄíiHOH rpa-HHT — ľHHjicii, »ejio3HOjiopo>KHaH BbieMKa, ľriHjieii — ľleKjiHCKO, (H3 pa-

6oTbi JI. K a M e H H H K o r o 1953) 
9. ľpaHHT rpeň3eHH3HpoBaHHbrň — ľHHjieii, aojiHHa Mejme>KHH IIOTOK ( H 3 paSoTM VI. K p a-

ji a) 
10. TypMajiHHOBbiň rpaHHT — ľnujieH, Tejio CyjiOBa, ( H 3 paSo'ľbi H bi x K o - E o x e H b c K O H) 
11. TypMajiHHOBBiH rpaHHT H raM >Ke 
12. ľpaiiHT 6HOTHTOBBIÍÍ ao ÄBycjiioaHHHOTo — rjiaBHbiň THn rpaHHTOB oÔjiacTeií ľ n H s e n , 

ľyMMeJi, ľlonpoH, 3ojioTaa ľlnKa ( H 3 paôoTbi M. K a M e H H II K O r o — JI. K a M e H H I I -
K o r o 1955) 
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13. TypMa^iiHOBfciii rpaHHT — THiiJien ( H 3 paôorbi i i . O H q a K O E O ii) 
14. JleiÍKOKpaTOBbiH MycKOBiiTOBLiii rpaHHT — 3HaKOMbiii cnopajiHqecKH B paiiOHax JľyM-

Meji, ľlonpoq, EcTJiap, ťnHJieu ( H 3 paôorbi M. K a M e H ir u K o r o — Jl. K a M e H H H-
K o r o 1955) 

15. nop([)HpoBHUHbiii TypMajiHHOBbiii rpaHHT — Bexjiap, ireHTpaJibHaa qacTb MaccHBa (H3 pa6o-
Tbi TI. O n Li a K o B o ii) 

16. C B C I J I H I Í TypMajiHHOBbiii rpaHHT, anjíHTOBH/iHafl (jiaiiHH, Eerj iap na OKpaiiHe MaccHBa 
(113 paôoTbi Í l . O n q a K o B o H ) 

17. rpaHHľnop<j>np 6noTHT-rypMaJiHHOBbifi -- Eexjmp, y CJIHHHHH pyqbeB ( H 3 pa6oTbi H. K a-
M e H H H K o r o — JI. K a M e H H u K o r o 1955) 

18. JleňKOKpaTOBbifi MycKOBMTOBbiii rpaHHT — EeTJiap, ceBepnaa OKpaima Tejia, y TajibBera 
pyibff (H3 paôoTbi Jl. K a M e H H i i K o r o — H. K a M C H H H K o r o 1955) 

19. i'paHHTnop<|)np. Eerjiíip (H3 paôOTbi ÍA. K a M e H H H K O r o — Jl. K a M e H H H K o r o 1955) 
20. EHOTIITOBMÍÍ rpaHHT — 3ojiOTan Huna ( H 3 paSoTbi ľí. P o 3 Ji o >K H H K a) 
2 1 . rpaHHT Sl-IOTHTOBblii — OTBajI HITOJIbHH Muxajl, IO OT 3ojlOTOÍÍ HaKH (H3 paGOTM 

M. A a M e n H n K o r o — Jl. K a M e H H u K o r o 1955) 
22. Ilop(J)HpoBbiH rpaHHT 6HOTHTOBHÍÍ — Kapbep B IleTpOBOH irojiHHe, C or cejia ľ lonpoq 
23. BHOTHTOBMH rpaiiHT — 3oj ioraa HjiKa, ÍH3 pa6oTbi n . P o 3 JI o >K H H K a) 
24. flBycjiiOÄHHOii TypMajiHHOBbiii rpaHHT — 3ojio rraa HriKa, OTBaJi rurojibHH Muxaji (n3 paôorbi 

C O H H a K o B o ii) 
25. TpaHHT ÔHOTHTOBMH — JľyMMeji, nojiHHa TyMMeji, 5,5 KM C OT cejia BbiLuiibift Meii3eB 

(ii3 paôoTbi H. K a M e H H H K o r o — Jl. K a M e H H H K or o 1955) 
26. TypMajiHHOBbiii rpaHHT — TyMMeji, C OT cejia BLIUIHMÍÍ Me/i3eB (H3 paôoTbi ľl. O H q a-

K o B o ii) 
27. ľljiarHOKjiasoBbiii rpaHHT c po33Bi,iM MHKpOKJiHHOM — floôruHna. mrojibHii Ha BepuiHHe 

UIneji(I>apOB (H3 paôoxw t í . K a M C H H i i K o r o — JI, K a M e H n q K o r o 1955) 
28. BuoTHTOBbiii rpaHHT — 7Kejie3HHK, 21 ropH30HT, 36 M OT BxoiiHoro ycTbfl uiTOjibHii (113 pa-

Gjľbl ľl. O H H a K O B O ii ) 
29. rpaiinroBbiii MHJIOHHT — nepeBaji Merbipe xorape n p n cejie ľ lonpoq (ii3 paSoTbi i i . K a M e-

ii u u, K o r o — JI. K a M e H H H K o r o 1955) 
30. riopc|>MpoBbiii TypMajiHHOBbiii rpaHHT c rpy6o3epnHCTOÍi OCHOBHOÍÍ Maccoň — EeTJinp (na pa-

6OT bi í l . O H H a K O B o ii) 
31. ľpainiT — ľ lonpoq. Kapbep npn cejie ľ lonpoq (113 paSoTH ľí. O H q a K o B o ň) 


