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HEKOTOPblE CBEflEHHH n o TEOXPOHOJIOrHH 
KPHCTAJIJIHHHKyMA 3AnAflHbIX KAPnAT HA OCHOBE 

ÄAHHMX U-Th-Pb METO/JA 

(Puc. 1-4) 

P e 3 K) M e: ABTOpbi, HCXO/TH H3 aaHHbix ypaH-TopHH-CBHHLíOBoro MeTOÄa no 
u.npKOHaM nopoa 3anajj,Hbix KapnaT aejiaiOT 3aKjnoiieHne o TOM, HTO aawe rpann-
TOHUHbie nODOÄH H IlOpOÄI.I THIia nopcjJIipOHflOB H TaKÍKe IIHpKOHbl H3 KpHCTajIJIII-
'íecKHx cJiaHueB He noÄTBep>K.n.aioT ÄOKCMÔPHHCKHH B03pacT nopoa 3anarxHbix Kap­
naT. B CTaTbe npHBeňeHHbie aHajiH3bi OTMeqeHbi Ha KapTe OTÔopa npo6. FIocTpoeHHbie 
iinoxpoHbi Pb-Pb He HBJIHIOTCH pemaioiiiHMH ji-nn onpeaejieHHH B03pacTa, HO OHH 
noKa3biBaioT Ha ycjioBHH o6pa30BaHHH nopofl 3anaflHbix KapnaT. TojibKO aajib-
HeiíUIHC nOApo6Hbie HCCJieaOBaHHH IIHpKOHOB CMOryT B ÔVÄylUeM 06"bHCHHTb npn-
roÄHOCTb HcnojibSOBaHHH Pb-Pb H30xpoHHOro MeTOÄa jiJiH onpeaejieHHíi B03pacia 
nopoa 3anaAHi,ix KapnaT. 

A b s t r a c t : On account of U Th and P b analyses of zircons from 
various rocks from the West C a r p a t h i a n s , the a u t h o r s s tate that n e i t h e r 
the granitoid type rocks, nor the porphyroid type ones and zircons from 
crystal l ine schists have confirmed P r e c a m b r i a n age of the West C a r ­
p a t h i a n rocks. P a r t i c u l a r analyses are presented in m a p s and the con­
structed P b - P b izochrones do not d e t e r m i n e age but only indicate genetic 
condit ions of the format ion of rocks in West C a r p a t h i a n s . F u t u r e com­
p l e m e n t a r y s tudies will show fur ther possibilities of using izochrones 
for age d e t e r m i n a t i o n s in the West C a r p a t h i a n rocks. 

B nocJierxHee BpeMH yaejiaeTCH runpoKoe BHi-tMam-ie reoxpoHOJiorimecKOMy H C -
CJie/tOBaHHio MeTaMopcbimecKHX H n3Bep>KeHHbix nopojj. KpncTajiJinHecKnx KOM-
njieKCOB iieHTpajibHbix 3anaj iHbix K a p n a T . B HacTOHineii cTaTbe aBTopbi n p c n o j i -
>KaiOT B II3JI05KCHHH HOBCHUIHX pe3yjILTaTOB H riepHO-reOxpOHOJTOrH'ieCKHX 
HCCJierioBaHiiH. IlpHBOÄHTCH HOBeňmne pe3yjibTaTBi onpeíteJieHHH B03pacTa n o 
n30TonHO-CBHHiiOBOMV MeTOuy n o iiupKOHaM H MOHariHTaM (ziBa o 6 p a 3 i r a ) . 
B 6ojibuiHHCTBe cJiyqaeB n p i i oT6ope n p o 6 y^acTBOBajiH B. U, a M 6 e JI, JI. K a-
M c H H u K H ň, H . n . UJ, e p 6 a K n A. K. B O H K O . B Ta6jiiíire 1 npiiBOiíHTCH 
oÔ3op pe3yjibTaTOB paiuiOMeTpimecKiix onpejieJieHHH 14 o6pa3uoB. ^lacTb S T H X 
jiaHHbix 6buia y>Ke ony6jiHKOBaHa B CTaTbe A. K. B O H K O H u p . ( 1 9 7 4 ) H cTa-
Tbc H . n . C e M e H e n K o, B. U, a M 6 e JI, H . TI. LU, e p 6 a K H np. ( 1 9 7 7 ) . 
C i c u H o6o3HatieHHe o6pa3u,OB B rtaHHoii Ta6jinu,e TaKofi >Ke, KaK n B CTHTBO 
A. K. B o ú K o H Äp. (1976). 

Onucaitue ZCUAOZUHCCKOZO CTpoenun MCCT orôopa npoô 

TaK KaK o r n i c a m i e r e o J i o n m e c K o r o cTpoemiH B MecTax B 3 H T H H o6pa3uoB No 1 — 
ô (TaÔJiiina 1 p n e . I ) 6 M J I O jjaHo B pa6oTax aBTopoB cTaTeii ( 1 9 7 4 H 1 9 7 7 ) , M M 

AKaaeMHK B. U, a M o e JI, a-p. JI. K a M e H H u K n — FeojionmecKHii HHCTHTyT C'jioBaiiKOÍi 
aKaaeMHH HayK, EpaTiicJiaBa 88625, fly6paBCKa aopora; a-p. H. B e c e JI b c K H ii K. r. M. H. — 
Kaij>eapa reoxiiMHii <J>aKyjibTeTa ecTecTBeHHbix HayK YHHBepciiTeTa KoMeHCKOro, y. ľlayjiHHH ], 
801 00 BpaTHCjiaBa; yji. Kop. H. n . LU e p 6 a K, a-p. r. M. n., E. H. E a p T H n u K n ň, a-p. r. M. 
n. - íir<PM AH yCCP, npocneKT IlaaaaaHHa 34, KneB - 68, CCCP. 
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3Äeci> npHBOÄHM STO onHcaHHe TOJiBKO fljifl ocTajiBHbix o6pa3Li,OB npoaHaJiH3Hpo-

BaHHBIX B HHCTHTyTe reOXHMHH H Č[)H3HKH MHHepajIOB B K n e B e . 
0 6 p a 3 e u No 13 OTo6paH 1-13 Kapbepa HaxOÄHinerocH KJI-OBOCTO^HO c. flo6poq. 

3 T O JieHKOKpaTOBBIH ni6pHÄHBIH rpaHOflHOpHT, KOTOpblií ynacTBycT B nocTpoHKe 
qacTii ceBepHoii OKpanHBi BenopnÄHOro njiyTOHa KOTopBiíi, B CBOIO onepejiB, no-
BOJIBHO cJio>KHoro cTpocHHH. BenopnÄHBiH njiyTOH 6oJiBiueií qacTBio nocTpoeH 
rpanoflHopHTOM T u n a C u r j i a , KOTopBiH HBJiaeTCH pa3HOo6pa3HBiM n o OTHOineHHio 
coflep>KaHHH ÔHOTiiTa H p a 3 H o r o cocTaBa njiarnOKJia30B. B Benopn,HHOM njiyTOHe 
HaxoflflTCH TaK>Ke nopo^Bi c noBBiineHHBiM cOÄep»caHHeM KaJineBBix noJieBBix 
uinaTOB — KOTopBie Ha3BiBaioTCH BenopcKHM ranoM c nop<j)Hpo6jiacTaMH Ka-
JIJICBBIX nojieBBix uinaTOB. B aHaJiH3npoBaHHOM rpaHOBHopHTe M O * H O Ha6jiro-
ÄaTB Majio qeTKHe nojiocBi o6oraineHHBie 6 H O T H T O M , I T O MO>KeT CBnaeTeJibCTBO-
HaTb o rn6pHÄHOM xapaKTepe TOH ^ a c r a HHTpy3HH, KOTopaji HCCKOJIBKO ceBepHec 
MecTa OTÔopa npo6Bi nepexoflHT B MiirMaTHTOBBie rpaHOÄiiopiiTBi H B oôpaTHOM, 
KJ>KHOM HanpaBJíeHHii, S T H nopof l t i nepexo.UHT B nopcJ)npoBHaHbie TnnBi, KOTopBie 
n o xapaKTepy 6 J I H 3 K H BenopcKOMy rpaHOÄnopnTy. HecKOJibKO ceBepHee KapBepa 
(MeCTa B3ÄTHH npo6Bl) BBICTynaiOT MliTMaTHTBI, B KOTOpblX MBI HaXOflHM anO(J)H3BI 
rpsHOflHopiíTa, ^ T O MO>KeT CBHfleTeJiBCTBOBaTb o r i i6pHňH3Me H nocTeneHHoň 
rpaHHTH3anHH H MnrMaTHTH3aiíHH o c a a o ^ H o r o qexJia ^ a c r e ň ceBepHoň OKpanHBi 
m-nopcKoro njiyTOHa. PaccMaTpnBaeMan a p o 6 a No 13 6biJia B3HTa KaK oco6biň 
THn, npeacTaBJinromnn rpaHHTBi BenopcKoro njiyTOHa n n c c n e n o B a H n e S T O H 
npoÔBi npoH3BOflHTCH KOMnJieKCHO coBMecTHO c ocTajibHbiMH n o p o a a M H c e p n n 
Z K npeflCTaBJíHwmHMH rpaHHTOHÄträ MarMara3M 3anajraBix K a p n a T . 0 6 p a 3 e u . 
No 14 B ÄaHHoň cepHH o6o3HaqeH HOMepoM Z K - 2 9 n pe3yjiBTaTBi xnMH^ecKoro 
H nj iaHHMerpimecKoro aHajiH30B npHBeíieHBi B TaÔJiHiie No 2. 

0 6 p a 3 e u , No 8 OTo6paH H3 oôpBiBa npnMepHO 4 0 M 3ana,nHee c T a H u n n KaHaTHoň 
ii.opon-i Ha BepuiHHe ropBi XonoK B H H 3 K H X T a T p a x . MecTO B H 3 T H H npo6bi Ha-
X O I H T C H B neHTpajiBHoň q a c r a jnoMÔnepcKoro njiyTOHa H H 3 K H X T a T p n n p n 
' eojiorn^ecKOM KapTnpoBaHHH STOT Tím nopozibi OTHeceH K ÄioM6nepcKOMy Tímy 
rpaHOflnopHTa, KOTopBiň noÄpo6HO oxapaKTepH30Baji _R. K o y T C K ( 1 9 3 1 ) . I I o 
51. K a M e H H u K o M y ( 1 9 6 7 ) STO npe>Kíte Bcero cBeTJiocepBie, cpe jme H paBHO-
MepH03epHHCTtie nopOÄbi nocTOHHHoro MHHepajiBHOro cocTaBa. i l o p o ^ a npe>KÄe 
Bcero cocTOiiT H3 iiJiarnOKJia30B (50 — 6 0 % ) , KBapna (10 — 2 6 % ) , ônOTHTa 
1 0 - 2 0 % ) n KajincBOro u inaTa (0 — 7 % ) . IljiarHOKJia3 — npeacTaBJieH npe-
HMymecTBeHHO ojinrOKJia30M A n 26-30-

B a p u c c K H ň B03pacT S T H X rpaHOjniopuTOB oi ipese jniJ i H. K a H T O p Kajinň-
aproHOBBiM MeTOxiOM. TleTporpaiibHqecKHň H X H M H T O C K H H cocTaB a a n H o ň nopOÄBi 
No 8 npHBOmiTĽH B Ta6jinu;e No 2 H B cepu H npeflCTaBHTeJiBHBix n p o 6 c o6o3Ha-
qeiffleM Z K - 3 . 

0 6 p a 3 e u , No 7 oTo6paH H3 o6Ha>KeHHH r p a H O f l n o p n T - n o p ^ n p o B KpaKJieBCKoií 
30HBT Bcnopiifl B ÄOJIHHC JleHioiiiKa 6 JIH 3 cejia Benioni necKOJiBKO ceBepHee HCTO^Í-
HIIK3 MHHepajIBHOH BO^BI BBepX HOJIHHBI npHMepHO 5 KM OT flOJIHHBI peKH TpOH 
3 T H nopoÄbi B. 3 o y 6 e K ( 1 9 3 2 , 1 9 3 5 ) onnct iBaeT n a n rHnoa6nccaJiBHBie S K B H -
Ba^eHTBi 3KCTpy3HBHbix nepMCKHX KBapu,-nop<J>HpoB. KBapiieBBie nop<|>HpBi HB-
.artioTcsr CBeTJiocepBiMH cjiaHueBHflHBiMH cpeÄHe3epHHCTBiMH nopoflaMH c HepaBHO-
MepH03epHHCToii CTpvKTypoň. O H H o6pa30BaHBi npe>Kne Bcero KBapneM, n j i a r n o -
K.ia30M, OpTOKJiaSOM H He60JIBIUHM KOJIH^eCTBOM 6lIOTHTa. H 3 nojieBBix ninaTOB 
npeoOJiaaaeT nj iarnoKJia3. B a p y r n x MecTax sKBHBaJieHTBi 3 T H X nopoj i KaK n p a -
BiiJio npeÄCTaBJíeHBi npenMymecTBeHHO HBHO cjiaHiíeBHÄHBiMn nopabnponflaMii 
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(Hanpi íMep HesajieKo uepeBHH E a n y x ) . JI. K a M e H H i i K H ( 1 9 7 3 ) c^HTaji n o p -
4>HpOHÄbI COBMeCTHO C aMlJjHÔOJIHTaMH H KpiICTajUII«eCKHMH CJiaHUaMH 3Toro 
p o ň o u a , ÄpeBHenaJieo3oňcKOro B03pacTa. A. K JI H H e n c coaBTopaMH ( 1 9 7 5 ) 
GnTyMHH03Hwe cocTaBHwe KpHCTa^jiH^ecKHX GJiaHueB TaK Ha3MBaeMoro rpoHCKO-
r o KOMnjieKca, nojj,cTHJiaiomHe MHOro^HCJieHHbie TeJia MejibK03epHHCTbix nopcj>H-
pOHÄOB H H X Ty$OB p a ň o H a EanyuiCKOH Ä O J I H H M no/iBeprjiH najiHHOJiorHuec-
KOMy HccjteÄOBaHHK) n onpefleJiHJiH HX B03pacT KaK BepxHHH CHJiyp — H H Ä H H Í Í 
ÄeBOH. STUM H KOCBeHHO ÄOKa3aH B03paCT CHHreHeTHHeCKHX nopfHpoHÄOB. AHa-
JIH3 IIHpKOHOB nOp<|>HpOHÄa ypaH-TOpHH-CBHHUOBblM MeTOÄOM jaaeT B03paCT 3 7 0 
MJiH. JieT, *ITO coBiiaaaeT c naHHbiMH najiHHOJiorHH. 0 6 p a 3 e u , No 7 S T O H n o p o ^ w 
TaK>Ke BMio-ieH B cepnio KOMnJieKCOB n s y ^ a e M b i x npeÄCTaBHTeJibHbix n p o ô Z K - 7 . 
Pe3yjibTaTw XHMHHecKoro H njiaHHMeTpHnecKoro aHaJiH30B npHBe/ieHbi B Ta6jiH-
ue No 2. 

0 6 p a 3 e u No 4 oToôpaH H3 Kapbepa Ha IOTOBOCTOHHOH onpaHHe c. M y p a H b 6 J I H 3 
nepenpecTKa u i o c c e ň H o ň t o p o r a c >KeJie3HOH Ä o p o r o ň . K a p b e p 3ajio>KeH B n o p o a e 
npnHafljie>KaineH K 30He K o r y T a BenopnÄ- B npomjiOM B. 3 o y 6 e K ( 1 9 5 4 ) 3Ty 
nopofly o 6 o 3 H a ^ H ^ Ha3BaHHeM o p T o r a e ň c H HeKOTopbie Ä p y r a e aBTopti 9Ty n o -
poAy Ha3biBaroT MypaHbCKHM rpaHHTrHeňcoM. JI. K a M e H H i i K H ( 1 9 7 3 ) Ha-
3biBaeT 3Ty nopoj iy jienTHHHTOBWM m e ň c o M . PeiueHHeM reHe3Ha S T O H nopo.UK 
3aHHMajiocb MHOro HCCJieAOBaTejieii, KOTOpwe ÄOUIJIH K pa3HHM npejicTaBJíeHHHM. 
n o JI. K a M e H H U K O M y ( 1 9 7 3 ) n o p o ^ a 3Ta nepBH^Ho ByjiKaHoreHHo oca-
ŽIOHHOH CBHTOH, B KOTOpOH CHJIbHO Iipeo6jiaÄaK>T npOÄyKTbl KHCJIblX 3$(|y3HB0B 
B 3aKJiKMHTejibHoň $ a 3 e H 3 J I H H H H H , KOTopwe B noOTHHeHHoň Mepe nepexojiHJiH 
B npoÄyKTW ocHOBHOro xapaKTepa. 

MypaHbCKHH rpaHHTorHeííc CBeTJiopo30Boro uBeTa, HHorÄa c e p o r o c Bbipa3H-
TeJibHOH rHeňcoBHflHOH cTpyKTypoíí. MnHepaj ib i O Ô H I H O MeJibK03epHHCTbie, xeM 
He MeHee MOJKHO x o p o m o HaÔJnojiaTb, *ITO 3Ta n o p o a a B nepBH^HOM COCTOHHHH 
óbiJia 6ojiee Kpyirao3epHncTOH. I lopof la COCTOHT H 3 MyTHOBaToro njiarHOKJia3a 
(aj ib6nTa, aJib6HT-OJiHroKJia3a), n p o 3 p a * m o r o opTOKJia3a, B KOTOpoM HaxOÄHTCH 
BKJiioqeHHfl MHHepaaoB 6oJie paHHero nponcxoHdieHHH. B nopoj ie npHcyTCTByioT 
KBapU, ÔHOTHT, KOTOpblíi nOÄBepTCH CJiaÔOH XJIOpHTH3aUHH H 9IIHÄOTH3aiIHH 
H HHOľÄa conep>KaHiHH careHHT. MycKOBHT o6pa3yeTCH n o 6nOTHTy H MeJibKO-
qeiuyHM;aTbiň pa3BHBaeTCH n o noneBbiM innaTaM. ^acTO BCTpe^aroinnMCH aKuec-
copHbiM MHHepajioM HBJíHeTCH anaTHT. MecTaMH M O Ä H O HaÔJnojiaTb pa3BHTne 
MiipwceKHTa H npoHBJíeHHH cj ia6oň MHJioHHTH3anHH. I I o B. 3 o y 6 e K y ( 1 9 6 0 ) 
ii H. K a M e H H i i K O M y ( 1 9 6 8 ) , 3Ta CBHTa BenopHjiHbix nopoj i HMeeT npoTe-
PG30ÍÍCKHH B03paCT. I l o JI. K a M e H H I I K O M y ( 1 9 7 3 ) npOTep030HCKHH B03-
pacT HMeeT TOJibKO BbimeynOMHHyTaH 3$$y3HBHO-ocaÄO^HaH TOJiina. fl. ľ o B O p -
K a H I I . T B O K Ä H p a ( 1 9 6 5 ) flaHHbie nopoÄbi c^HTaioT ocaflo^Horo n p o n c -
xo>KÄHeHH. H3yyaeMaH n o p o n a ( o 6 p a 3 e ^ No 4) npHHaflJieacHT TaK>Ke B cepnio 
KOMn^eKCHO H3ytíaeMbix THnoB rpaHHTOHflHbix nopofl 3anaflHbix K a p n a T , B KO-
Topoň OHa o6o3Ha*íeHa U H $ $ p o i í Z K - 6 H pe3yjibTaTbi xHMH^iecKoro H naaHHMeT-
pH^iecKHx aHajiH30B npHBeaeHbi B Ta6jini íe No 2. 

0 6 p a 3 e n No 16 B 3 H T H 3 CKajibHoro o6Ha>KeHHH B ÄOJiHHe Pa^KOBa B BBICOKKX 
T a x p a x H npeflCTaBJieH 6 H O T H T O B W M H n a p a r H e ň c a M H , KOTopbie BbiCTynaioT Ha 
noBepxHOCTb npHMepHO B 5 0 0 MeTpax n o t o p o r e BBepx ÄOJIHHLI, ceBepHee njioTH-
Hbi YpaH-CBHHuoBbiM MeTOflOM (oTHOineHHe 2 0 6 P b / 2 3 8 U ) n o ^HpKOHaM, H3 KOTO-
pbix npHMepHO 7 5 — 8 0 % KJiacToreHHbix (ÄOBOJIBHO C H ^ B H O OKaTaHHtix), o n p e -
ň e ^ e H B03pacT B 5 5 0 M ^ H . ^eT. 

http://nopo.UK
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0 6 p a 3 e u , No 17 B 3 H T H 3 H M Ô H Ô H I Í H O H H B I X rHeňcoB cojiep*;aniHX nopcf>opH6jiac-
Tbi nojieBtix uinaTOB B o6Ha»;eHHH n o j i o p o r e BBepx ÄOJIHHOÍÍ Pa^KOBa (BbicoKHe 
T a T p w ) 6 J I H 3 nJiOTHHbi. B n p o ô y nacTH^Ho BXOÄHT TaK>Ke MurMaTUTti BBICTV-
n a r o m n e B BHue oxneJibHbix O6JIOMKOB B o6Ha>KeHHHx n o n o p o r e Ä O J I H H M Pa^KO-
Ba — B yuaJieHHH npiiMepHO 1 5 0 0 M OT H a i a J i a Ä O J I H H H o6o3Ha^eHHoro i m i a r -
6ayMOM. B o6iiOMKax nopoj i n p o 6 w qacTO B BHue npo>KHJiKOB HaxojiHJiHCb i a K » e 
CHJIHTOMJIHMH H nerMaTHTOBbiň MaTepnaji . I l o OTHOiueHHio 206pb/238u onpejiejieH 
B03pacT jiaHHOH npoôbi n o nnpKOHaM B 3 1 5 MJIH. jieT. B nopoj ie HaxonHTCH TOJibKO 
npHMepHO 3 0 % OKaTaHHoro UHpKOHa, 6ojibmafl qacTb (70 % ) iinpKOHa B BHÄC 
n/iHOMop<|)Hbix xopouio orpaHeHHbix 3epeH UHpKOHa (sepoHTHee Bcero ayTHreHHO-
r o ) . KpHCTajiJibi iiupKOHa H3 S T O H n p o 6 b i o i e H b pa3Hbie n o CBOHM pa3MepaM, 
oôJinKy H oKpacKe. B OÔOHX cJiy iaHx HMeeM jiejio c n o p o n o ň coaepiKarneH 6oJib-
moe KOJiH^ecTBO ÔHOTHTa n OTHOCHTejibHO rpaHaTa. fljia S T H X nopoj i n p e n n o j i a -
raioTCH pa3Hbie B03pacTa. B. 3 o y 6 e K ( 1 9 6 0 ) n TaK»;e H. K a M e H H I J K n 
( 1 9 6 8 ) Hx cmiTajiH npoTepo3oňcKHMH, ocTajibHbie najieo30HCKOro B03pacTa. JI 
K a M C H H i i K H ( 1 9 7 3 ) y S T H X nopoj i n p e n n o j i a r a e T n03jiHe npoTepo3oňcKHH — 
paHe najie03OHCKHÍi B03pacT. 

ľ I p o 6 a No 18 B3HTa H3 Kapbepa 6 J I H 3 C. KajiHHOBO, r a e npoHcxOÄHT ÄOÔH^a 
KaOJIHHHSHpOBaHHblX KBapiI-ÔHOTHTOBHX CJiaHIieB H rHeňcoB, H J I H H<e KpncTaji-
jiM'iecKHX cjiamieB 3 0 H B I K o r y T a BenopHÄ. B n o p o ^ e HaxouHTCH nojmocTbio Kao-
jniHH3HpoBaHHbie MHHepajiw. H e pa3pymeHHbiMH ocTajincb TOJIBKO KBapn 
H aKueccopHbie MHHepajibi. HeKOTopbie HCCJieiiOBaTeJiH S T H cJiamibi c íHTaior 
Ä O K C M 6 P H H C K H M H , j ipyrHe, na j ieo3oňcKoro B03pacTa. Bo3pacT UHpKOHa H3 n p o ô b i 
No 18 no OTHOiueHHio 2 , ) < i P b / 2 : l 8 U onpejiejieH 3HaqeHHeM 5 7 5 MJIH. j ier. B nopoj ie 
H3 Bcero KOJiH'iecTBa aKueccopHoro riHpKOHa 9 0 — 1 0 0 % KJiacToreHHoro, 
x o p o u i o OKaTaHHoro, OBajibHoro o6jiHKa. B n o p o ^ a x HacTOJibKO MHOro u n p -
KOHa, <ÍTO HJIH nojiyieHHH 2 — 3 rpaMMOB unpKOHa ÄOCTaTo™o oôpaôoTaTb 5 0 — 
SO Kŕ noponbi . B oôuieM unpKOHbi GecuBerabie, HHorjia >KeJiTOBaToro H J I H KopnH-

HCBaTOrO IIBCTa H OTHOCHTejIbHO OflHOpOÄHbie. 

XapciKTep aimeccopHux Mimepcuioe 

OnpenejieHHH B03pacTa npHBeaeHHbix o6pa3UOB nopoj i ypaH-TopHH-CBHHiio-
BbiM MeTOflOM, npoBOjiHJiHCb q e p e 3 onpeflejieHHe B03pacTa OTcenapHpoBaHHoro 
iiupKOHa, H TOJibKO B HecKOJibKHX CJiy^aHX — MOHau,HTa. H a ň ô o j i e e Haae>KHHM 
JIJIH OnpeaejieHHH B03paCTa HBJIHIOTCH UHpKOHbl HHTpy3HBHbIX H 3<|><J>y3HBHbIX 
nOpOÄ. Li,IipKOH 3$<{)y3HBHbIX nOpOfl OÔbľiHO OTqeTJIHBO HHHOMOp<J)HbIH H fOMO-
rcHHbiH. H,npKOH rpaHHTOHflOB 3ana.n.Hbix K a p n a T ne TaK OT^eTjiHBO HjjHOMop-
<J>CH, H MWKHO HaôJirajiaTb o>íeHb 6ojibiuyio pa3HOo6pa3HOCTb B e r o o6jiHKe, KO-
Topan eiye 6ojiwiie ÄJIH jieiiKOKpaTOBbix THnOB rpaHHTOHÄOB S T O H o6jiacTH. Eojiee 
noÄpo6Hoe o n u c a H i i e pa3HOo6pa3HH <J>opM H xapaKTepa aKiieccopHbix MHHepajioB 
MarMaTH>íecKHx H ByjiKaHH^ecKHx n o p o s naHO B pa6oTax aBTOpoB H coaBTopoB 
cTaTbH ( H . n . C e M e H e H K o, B. D, a M 6 e JI, H . I I . LD, e p 6 a K H a p . , 1 9 7 7 
H A. K. B O H K O H a p . , 1 9 7 4 ) . B KpHCTajiJiH'iecKHX cJiaHriax n MHľMaTHTax 
uupKOHbi HeouHopoÄHbi H HacTb iiHpKOHOB (nHOrjia H cymecTBeHHaa) KJiacToreH-
Horo xapaKTepa. 3 T O osaj ibHoro o6nHKa iTHpKOHbi, noBepxHOCTb KOTopwx pa3Hoii 
CTeneHH Koppoj i i iposaHa H OHH npeucTaBJíHioT coôoíí MaTepnaji, KOTOpwii B ocajiKji 
n o n a n a j i nocjie TpaHcnopTa H 3 pa3pynieHHbix KOMnjieKCOB n o p o a npeÄbijiyrnHX 
qiiKJiOB. H3y-icmiK> Mopcj)OJiorHH, xapaKTepa OÄHOPOJJ,HOCTH H r e H e 3 n c a aKqec-
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copHLix iiupKOHOB, TaK>Ke H a p y r a x KaqecTBeHHtix CBOHCTB, yjieJIHJIOCb oco6oe 
BHHMaHHe H s i n pe3yjibTaTbi 6 y a y T npejiMeTOM n p y r i i x CTaTeň. AKiieccopHbie M H -
nepajibi n oco6eHHO uupKOHbi B o 6 p a 3 i i a x No 16, 17 H 18 H3y<MJi Í4. B e c e JI i.-
c K n ŕi. LliipKOHbi H3 cnaHiieB ( n p o 6 a No 18 — KaojinHOBbiii Kapbep 6 J ; H 3 C. 
KajiHUOBo) >KeJiTOBaTbi, qacTHiHO KopH^HeBaTBie, iiHOTjxa 6eciiBeTHbie, Ä i i p H o r o 
fíjiecKa. H ? Bcex KpMCTajiJiOB 6oJiee 8 5 % BHCOKOH cxeneHH OKaTaHHbix H i a c -
T H ^ H O KoppoflHpoBaHHbix. HsoMeTpn^HO OBajibHbix npHMepHO 30 % H n p i i M e p n o 
7 0 % 3epeH npOÄOJiroBaTO-OBajibHbix. JHJIH cj iaôo OKaTaHHbix xapaKTepHO n p n -
cyTCTBiie ocTaTKOB r p a H e ň rnauHHTOBOro T u n a nnpKOHa. KpoMe U H P K O H O B n p n -
cryTCTByioT anaTHT, o^enb MHoro p y r a j i a , a n a T a c a , n n p i i T a H TypMajiHH. 

Jljlfi H M 6 H 6 H U H O H H M X MHľMaTHTOB — CJiaHUeB (npOÔa No 17, Pa^KOBa ÄOJIHHa 
BbicoKHe T a T p w ) xapaKTepHbi U H P K O H B I KopHiHCBaTO-xyeJiToro uBeTa, HHorjia 
(JHiojieTOBO-KpacHoro UBeTa, HepejiKO MyTHOBaTbie Henp03paqHbie c cweHb xopoino 
coxpaHeHHHMH rpaHHMH, H30MeTpiMHOro o6nHKa. IlpHSMaTH^ecKHe — maunii-
TOBOrO THna C XOpOUIO pa3BHTbIMH rpaHHMH ( 1 0 0 ) , ( 1 1 0 ) H ( 1 1 1 ) , penKO ( 3 1 1 ) 
Kon-beBHflHoro ODJiHKa. OKaTaHHOCTbio cpenHeií HHTCHCHBHOCTH o6jiajiaeT n p n -
MepHO 2 0 — 3 0 % sepeH. H 3 ocTanbHwx a K u e c e o p n i i npncyTCTByioT: anaTHT, 
pyTHJi, n n p H T , MOHauiiT, (fjiroopHT. 

IXnpKOHbi n a p a r H e ä c O B ( n p o 6 a No 16, Pa^KOBa jiOJiHHa, BbicoKHe T a T p w ) 6Jiea-
Hepo30Boro UBeTa, n o n r a 6eciiBeTHwe, penKO «jj,wMiaTbie», aJiMa3Horo ÔJiecKa. 
Y npHMepHO 7 5 — 8 0 % 3epeH U H P K O H O B Ha6jnojiaeTCH OKaTaHHOCTb OT cj ia6on 
;io cpeaHecHJibHOH CTeneHH. ToJibKO y 2 0 — 2 5 % KpHCTajiJiOB coxpaHeHbi rpaHii . 
0 6 J I H K 3epeH HSOMCTpH^eH, peflKO BCTpe^aioTCH TaÔJíHTqaTbie 3epHa, KOpoTKO-
CTOJio^aTbie-rHanHHTOBoro raia c x o p o m o pa3BHTbiMH rpaHHMH ( 1 1 0 ) , HHorjia 
( 1 1 1 ) H ( 3 1 1 ) . OTHOHieHHe npH3MaTHHeCKHX 3epeH UHpKOHOB K Ta6jIHTqaTWM 
npHMepHO 7 0 % : 30 % OT Bcex 3epeH. H 3 ocTaJibHbix aKiieccopHbix MHHepajiOE 
B nopofle HaxosHTCH anaTHT, n n p H T 11 TaK»;e pyTHJi H OTfleJibHbie 3epHa <]3JiioopHTa. 

T pClHUTOlldbl 

E corjiacHH c nojiy^eHHbiMH n o HacTOHmero BpeMeHH pe3yjibTaTaMH KajiHii-
aproHOBOro H pyÔHflHH-CTpoHUHeBoro MCTOHOB, J U H Bcex rpaHHTOHjiHbix nopoj i 
neHTpaJibHwx Sana j iHwx K a p n a T nojiyqaeTCH BapnccKHH B03pacT. I l n ^ p b i B O 3 -
pacTa, nojiy-ieHHbie n o Kajinň-aproHOBOMy MeTOjjy He CXOJJHTCH C paflHOMeTpn-
HeCKHMH JiaHHWMH ypaH-TOpHH-CBHHUOBOrO MeTOJTa Ä-JIH rpaHHTOHÄHblX KOMnJieK-
COB CHTJiaHCKOrO H rpOH^OIIKOrO. fljIH 3THX 06pa3U0B KajIHH-api'OHOBHM MeTOflOM 
n o cpaBHeHiiio co CBHHUOBWM MCTOJIOM n o iinpKOHaM noJiy^aeTCH 6oJiee MOJIOJIOÍÍ 
B03pacT. TaKoe oMOjia>KHBaHHe HBJIHCTCH cJieacTBHeM HaJio>KeHHbix npoueccoB, KO-
TOpbie B K»KHOH HaCTH BenOpHÄ HMeJIH CBOe MeCTO. K 3THM OMOJia>KHBaiOIHH>l 
npoiieccaM MOJKHO n p n u n c J i H T b H npoi iecc noflHHTHH u e j i o r o MaccHBa B e n o p n a 
BO BpcMH BepxHero Mejia, BCJieflCTBHe noaHHTHH KOToporo 6biJia jxaHa BO3MO»C-
HOCTL 6o j ibmeň yi'eqKe a p r o n a H3 n o p o a aaHHoro MaccHBa (H. K p a JI b 1 9 7 7 , 
ľ . E.' B a r Ä a c a p H H, E, D, a M 6 e JI H jip. 1 9 7 7 ) . 

McKJHO^HTejibHbiň pe3yjibTaT jiaeT reoxpoHOJiorH^ecKHH aHaJiH3 rpaHojiHopHTa 
m n a C n r j i a 113 Benopuji, JIJIH KOToporo n o H30TonHOMy oTHOineHino 2 0 6 P b / 2 3 8 U 
onpejjejieH B03pacT 3 8 0 MJIH. JieT H KajiHH-aprOHOBbiň aHajiH3 6noTHTa o 6 p a 3 u a 
TOH >Ke nopojibi jjaji 1 9 0 MJIH. JieT. Bo3pacT 3 8 0 MJIH. JieT HBJIHCTCH caMbiM ÄpeB-
H H M , KOTopbiň 6biji nojiy^eH n o UHpKOHaM ÄJIH rpaHHTOHjjOB 3 a n a a H b i x K a p n a T 

( H H K H H H JieBOH). 
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O BenopcKOM njiyTOHc JI. K a M e H H u K H ( 1 9 7 3 ) roBopuT KaK o HHTpy3HH 
KajiejiOHCKoň snoxK, MTO B p a 3 p e 3 Bcex ocTajibHbix npejiCTaBJíeHHH rocno/icTBy-
IOIUHX m m S T O H o6iiacTH 3ana,HHBix K a p n a T , cqHTaioriTHx STOT MaccnB Bapuc-
CKoro B03pacTa. I lpaBjía, Bbiuie npnBe,neHHBie noJiy^eHHBie B03pacTBi noKa3BiBaioT 
Ha TO, MTO B Bcnopii j iax naxonHTCH n o B03pacTy pa3Hbie THnbi rpaHHTOHjiHbix 
nopoji . r i o ypaH-TopnH-CBMHi(OBOMy MeTojiy 6 M J I H JJJIH 3THX nopofl onpe/jejienbi 
cjiejiyioruHe 3Ha^eHHH: rpaHHT T a n a TpoHqoK — 2 6 0 MJIH. jieT; rpaHHT rana 
CIIHCIJ, 6JIH3 c. Xn>KHe — 3 1 5 MJIH. JICT; rHÔpHjjHbiH rpaHHT p a ň o H a c. 7J,o6poH — 
3 2 0 MJIH. JieT. ilocjiejiHioio n o c^eTy iiH(|>py MO>KHO c m n a T B onpejieJieHHeM B O 3 -
pacTa nop^upoBH/iHoro rpaH0jj,H0pHTa, KOTopbiň 6 M J I Ha3BaH Benopnjj,HbiM m n o M 
rpaHHTa, TaK KaK jieŮKOKpaTOBbiň rHÔpH/iHbiH rpaHHT B p a ň o H e c. 7Jo6poq no-
CTeneHHO nepexojiHT B nop^npoBHJiHbiH rpaHHT. Onpej ie j ieHne B03pacTa B 3 8 0 
MJIH. JICT m i n rpaHO.anopnTa T u n a C n r j i a HaM roBopnT o TOM, ^ T O HaBepHoe y*;e 
.no iieBOHCKoro BpeMeHH cymecTBOBaji MarMaTH3M, KOTopbiň cnoco6cTBOBaji n p o -
HBJIPHIUO nporpeccHBHOro MeTaMop<J>H3Ma, MHrMaTHTH3au,HH H o6pa30BaHHK> n a -
jiiiHreiiHOH rpaHHTOHÄHoň MarMbi B oÔJiacTu KpajieBorojibCKOro KpucTaJiJiH'íec-
Koro KOMnjieKca B e n o p n n . 

IJllpKOHU zpciHUTOiidoe 

0 6 p . No 8 — rpaHO/iHOpuT jnoMÔHepcKoro T n n a — XonoK (HH3KHe TaTpbi) — 

COJiep>KHT IIHpKOHbl CTOJlS^aTOTO OÔJíHKa TeMH0p030B0r0 IIBeTa C npOHBJíeHUHMH 
MeTaMHKTH3aU,HH. OTHOCHTeJIBHO ^aCTBI BKJnO^eHHH. B 06llieM HHpKOHBI o6jia-
JiaiOT OTHOCHTeJIBHO npOCTbIM o6jIHKOM THnHÍHHM JTJIfl IIHpKOHOB n03JlHHX CTa-
jiiiH MarMaTi-mecKoň KpHCTajiJiH3an,HH. AccouHaui iH aKueccopHBix MHHepajioB 
3THX rpaHHTOHUOB (KCeHOTHM, MOHaiJHT, OpTHT) CBHJieTeJIbCTByeT 06 OTHOCHTeJIb-
HOM o6orain,eHHH MarMbi sjíeMeHTaMH peÄKHX 3eMeJib n pa/THOaKTHBHbíMH sjíe-
MCHTaMH. 

T p a m i T Ti-ma TpoH^OK (o6p. N° 14) cojjepjKHT npenMymecTBeHHO iinpKOHbi n p o 
ÄOJiroflaToro npH3MaTH^ecKoro oÔJíHKa c npeHMyuiecTBOM npocTbix MopcfiOJiorH-
^eCKHX (jjopM n KpncTajiJibi He6ojibHiHx pa3MepoB. BOJIBIUHHCTBO KpncTajuiOB 
UiipKOHa MCTaMi-iKTH3npoBaHO. /J,JiHHonpH3MaTHHecKHH O 6 J I H K H MajieHbKHe 
pa3M.epbI Kpi-ICTajIJIOB CBHJJ,eTejIBCTByiOT O KOpOTKOM BpeMeHH KpHCTajIJIH3aiIHH 
(OMCHB 6bicTpoc 3aTBepjj.eBaHne p a c n J i a B a ) . OTHOCHTeJIBHO KpynHbie KpHCTajiJibi, 
pejiKO BCTpeuaiomiiccH, o6jiajiaiOT 6oJiee TeMHopo30BOÍí H jia»;e po30BOKopiMHe-
BaToň OKpacKOií, HMeioT HepaBHOMepHbiii xapaKTep, OHII qacTO MeTaMHKTH3Hpo-
Bai-ibi n coaep>KaT 6ojibmoe KOJIH^CCTBO BKJiKweHHři. BKJHoneHHH S T H Hepe/iKO 
c6pa3yioT MejiKne n o pa3MepaM I I H P K O H B I 1 reHepauHH. 

FpaHoriiiopHT rana C u r j i a (o6p. No 15) coaep>KHT I I H P K O H B I , i i3 KOTopbix n p e -
c6jiajiaioT MejiKOKpHCTajuranecKHe ^opMbi n p u s M a T H ^ e c K o r o OÔJíHKa. Ľ , B P T 
uupKOHOB po30Bbivi, pe»;e >KeJiTbiii H OTjieJibHbic 3 e p n a MeTaMHKTH3npoBaHHbie. 
B cpaBHCHHii c ocTajibHbíMii rpaHHTaMH, uupKOHbi S T O H nopojibi 6OJICC KopoTKOro 
11 TOJicToro oÔJíHKa 11 o6jiaaaioT 6ojiee CJIO>KHOH KOMÔHHaiiHeii cfiopM. 

JluňKOKpaTHbiři rpaHHT H3 oÔJiacTH c. TJoôpoq (o6p. No 13) OTJipmaeTCH n p H -
CyTCTBlICM HIipi-COHOB 6jieÄHep03OBOrO HO TeMHOp030BOrO II,BeTa, KpiICTaJIJIbl KO 
Topbix o^eHb MejiKHx pa3MepOB, KopoTKO cTOJiô^aToro oÔJíHKa, HepeaKO K o n t e -
miÄHoro OKOHqaHiia npeoÔJianaioT cfiopMbi rpaHefi ( 3 1 1 ) c MHO»cecTBOM BKJIIO-
"-ICHIIH. jJjIH OTHOCHTeJIBHO ĎOJIBUIHX nO pa3MepaM Kpi-ICTajIJIOB HHpKOHOB, KOTOpbie 
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cweHb peflKH, xapaKTepHa HepaBHOMepHOCTb pacnpeAeJieHHH -T.eMH©po30Boií OKpac-

KH, 110 MWKeT CBHHeTejIbCTBOBaTb O H a i a ^ a x MeTaMHKTHbIX H3MeHeHHH. 
AKueccopHbie MHHepajibi, oco6eHHO U H P K O H M , Bbirne npHBefleHHMx o6pa3UOB 

rpaHHTOHÄOB, ll3ylYLJl H-p. f í . T 6 e JI C K VS., KOTOpOMy aBTOptl npHHOCHT CB0K5 
fíjiaroflapHOCTb 3a npenocTaBJieHHyio H M B O S M O K H O C T B HcnojiB30BaTb S T H saHHiiP. 

Iloptpupoudu 

CaMOCTOHTejibHHM THnoM nopofl HBJIHIOTCH KHCJibie MarMaTHTbi nop^>npon;j 
Horo xapaKTepa, KOTopwe MHOrae r e o j i o r n ciHTaioT rpaHOHHopnTaMH H j i p y r n e 
I'paHOÄHOpHT-nOpíjlHpHTaMH HJIH >Ke aOp<í>HpOH,HaMH B 3aBHCHM0CTH OT Toro, 
B KOTopbix MecTax H X npOHBJieHHH OTOnpajiH npoôbi H H3y<íaJiH (JI. K a M e-
H H U K H 1 9 7 3 , 1 9 7 4 , A. K JI H H e u, vs « p . 1 9 7 4 ) . TeJia K H C J I H X n o p o a BwcTy-
naiOT He TOJIBKO B KpaKJieBCKoň H jnoôneTOBCKoň, HO H jia>Ke B KpajieBoroJibCKoii 
30He ( 3 . R p n c T 1 9 7 6 ) . B. 3 o y 6 e K ( 1 9 3 2 , 1 9 3 5 ) npHnncbiBaeT S T H M n o p o 
aaM xapaKTep n o p o n , 3anojiHHioinHx npnBOÄHbie KaHajibi nepMbCKOro BynKaHH3-
Ma, npoHBJíeHHeM KOToporo HBJIHIOTCH 3<j><|>y3HBHbie KBapií-nop4>npbi BMCTynarainiie 
B HeKOTopwx MecTax nepMbCKHX O T J I O Ä C H H H jnoôneTOBCKoň T O J I I H H . I l p o a H a -
jiH3npoBaHHbiň o6pa3eu. nopOÄbi No 7 oTo6paHHbiň H3 KpaKJieBCKoň 3 0 H H B e n o p m 
B ÄOJiHHe JleHiouiKa 6 J I H 3 C. Bernom n o H30TonHOMy OTHOineHHio 2 ( K , P b / - 3 y U 
uaeT B03pacT 3 7 0 MJIH. JieT. 

B nocJieflHKDio r p j i y n n y n o p o n M O Ä H O BKJIKWHTB H nopoj iy npeACTaBJíeHHyio 
o6pa3UOM No 4 — TaK Ha3HBaeMLiM MypaHbCKHM rpaHHTorHeňcoM Benopufl 3 0 H H 
K o r y T a . I l o UHpKOHaM S T O H nopoÄbi noJiy^eH B03pacx 3 6 0 M J I H . JieT, KOToptiň 
oqeHb 6 J I H 3 0 K B03pacTy noJiy^eHHOMy HJIH n o p o n b i o 6 p a 3 u a No 7. 3 T y n o p o n y 
HoaHO B K J I K M H T B B r p y n n y rnnoa6HCcajibHbix nopojj, KHCJIOTO xapaKTepa 

(cMOTpH pHC. 2 ) . 
H3y^aeMbie RO CHX n o p nopcjiHpoHÄbi ( H . I I . C e M e H e H K O , B. U, a M 6 e JI, 

H . I I . ľU, e p 6 a K, I I . T p e u, y JI a n up. 1 9 7 7 ) reJibHHUKOň cepHH H3 p a ň o H a 
/Io6uiHHa (No 1 9 ) , KaK STO He cTpaHHO, aaioT B03pacT 4 2 0 MJIH. JieT n nop4>HpoHÄ 
o 6 p a 3 i i a No 2 0 H 3 p a ň o H a M H H U I C K , BepniHHa r o p w O p o M b i n i , jiaeT B03paci 
3 3 5 MJIH. JieT. HaMH y>Ke ynoMHHyTbiii nop<j>HpoH,n B e n o p n a H o r o KOMnJienca 
KpHCTajiJiH^ecKHX nopofl H3 Ä O J I H H W JleHioniKa 6 J I H 3 BeHioiu (No 7) jiaeT B03pacr 
3 7 0 MJIH. JieT H o 6 p a 3 e u N° 4 — MypaHbCKHH rpaHHTOHľHeňc BenopHflHoň 3 0 H H 
K o r y T a nacT 3 6 0 MJIH. JieT. Bce S T H 3Ha^eHHH HaxOÄHTCH B HHTepBajie 3HaieHHÍi 
B03pacTa 3 6 0 — 4 2 0 MJIH. JieT. K naHHOíi r p y n n e MOSKHO e m e npn^HCJiHTb B03pacT 
MarMaTH^ecKoro npoHCxo»,n.eHHÄ nopozibi KHCJIOTO xapaKTepa corJiacHO 3aJiera-
louieň B KpHCTaJiJiHiecKHx c j iaHuax Majibix K a p n a T , B p a ň o H e c. H a e r a . K a j i n ň -
aprOHOBbiM MeTOÄOM RJIK S T O H nopojibi nojiyneHO 3HaHeHiie B03pacTa 3 4 2 + 6 M J I H 
JieT; H pyÔHUHň-CTpoHnneBbiM MeTOÄOM ÄJIH 3 T H X nopofl H J I H >Ke HenocpeflCTBeHHO 
ee noncTHJiaioinHX cjiaHiíeB rapMOHCKoň cepHH noJiyíeHO 3HaneHHe 3 9 0 MJIH. JieT. 
AjibÔHTOBan- nopo.ua H3 uaiiJiaHCKOro MecTopo>KHeHHH aHTHMOHHTa B Majibix 
K a p n a T a x «aeT n o Kajinň-aproHOBOMy MeTOny B03pacT 3 9 0 + 10 MJIH. JieT. Bce 
OTii nojiyqeHHbie 3HaqeHHH MoryT 6oJiee H J I H MeHee cBHfleTeJibCTBOBaTb o OÄHO-

B03paCTHOCTH H I'eHeTHieCKOH 06m,H0CTH BCeX 3THX nOpOfl. fljIH TOTO, ITOÔbl 
nojiyqiiTb oo3MO>KHOCTb j i y ^ i u e r o paccMOTpeHHH flaJibHeninnx CBH3eíi H reHe-
THqeCKOH B3aHMOCBH3H M«KHy nOpOJiaMH, 6bIJI nOCTpOeH rpa^)HK 3aBHCHMOCTII 
OTHOiiieHHií ľ " 7 P b / 2 ( M P b H 2 0 6 P b / 2 0 4 P b . OKa3aJiocB, <ÍTO HeKOTopwe Tnnbi n o p o n , 
y KOTopbix MOJKHO npe í inoJ ia raTb o b m H e reHeTH^ecKHe CBH3H, Ha rpa<|)HKe OTHOiue-

http://nopo.ua
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HUH W30T0n0B CBHHUa npOHBJIHWT JIHHeĚHyjO 3aBHCHM0CTb OTHOIIieHHH H30TOnOB 
CBHHUa. 

H a p n e . 2 H3c6pa>KeHO, HTO Bce HaniH, jio HacTOamero BpeMeHH npoaHajiH-
3!ipoBaHHbie nopo/ibi nop<bnpoH.n,Horo xapaKTepa (flBa nop(j>HpoMna CnHincKO-
ref-iepcKoro p y ^ o r o p t a , o 6 p . No 19 H 2 0 H o6pa3eu, No 4, K a p t e p 6 J I H 3 . C. Mypam>, 
H nop<{>npoHÄ, o6p. No 7 113 Ä O J I H H M JleHioiiiKa 6 J I H 3 C. BeHioin — Hn3KHe T a T p t i ) 
jio>KaTCH Ha oflHy npflMyio J I H H H I O . 

25 

~r 2 0 
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P ^ 2 0 6 / ? b 2 0 . 

P H C . 2. H3o6pa>KeHHe ii30xpoHbi — rpa(J>HiiecKoe H3o6pa?KeHiie 3aBHCHMOCTH H30TOiiHbix OTHouieHiní 
" " 7 Pb/ 2 ( M Pb H 2 0 6 P b / 2 ( M P b fljiH nopoa nop<j>npon.nHoro xapaKTepa H3 o6jiac™ 3anaanbix KapnaT 
(o6pa3i(M No 7, 20, 19, 4 — iiOMepa n Kpy>KKe). Ha ocHOBe ypaBHeHHH y = 0,05734 + 1 4 , 3 2 0 
tiM'iHcneHO T = 505 x 10h JieT. ľloHCHeHHíi K HOMepaM npo6 naxOÄHTCH n OTjiejibHOM ripmiojKeHiui 

K TaGjiniie 1. 

MeTaM0p<pu3Up08(iHHbie ocadKU u zeneTUHecKar. umepripeTai^un. zopnux nopod 

CrceayioiuaH r p y n a a n o p o a íiMeiomaH CBOII OTJiimHTeJibHbie qepTbi, COCTOHT 
n a 6cuiee H J I H MCHee MeTaMop(j>ii3itpoBaHHbix ocanCMHbix n o p o a . KaK STO HBHO 
H3 Ta6j inubi No 1, ÄJIH Bcex S T H X nopo.u (o6pa3u,bi No 2, 16, 17, 18) nojiyqeHbi 
n o H30TonnoMy OTHOUICHHIO - n , ' P b / - , w U pa3Hbie sna^cHHH B03pacTa. E C J I H B3«Tb 
B03pacT mipKOHOB ocafloqHbix nopoÄ reJibHHUKOH c e p i m (o6pa3eu, No 2 1 — 6 6 5 
MJIH. jier H No 2 2 — 6 6 0 MJIH. j ieT), Torna 3Ha^eHHH B03pacTa enie 6ojibine OT-
JiimaioTCH /ipyr OT .upyra. Ilojiy-ieHiie S T H X OOJIBLUHX pacxo>K,neHi-iií 3aKOHOMepHO 
TaK KaK onpe je j ieHi ie B03pacTa B 3Ha<íHTeJibHoíí Mepe 3 8 B H C H T OT KOJii-mecTBeH-
i ioro OTHOiueHiiH KJiacToreHHOro H a y r a r e H H o r o uitpKOHa, H TaK>Ke nponcxo>Kfle-

HHH H B03paCTM BCeX THnOB UHpKOHOB, KOTOpblC 113 OKpy>KaK>IITHX nOpOJI B BHfle 
KnacToreHHOro MaTepnajia nona.na.iiH B oca^Kít. OnpejieJieHHoe B J I H H H H C T3K»ce 
OKa3ajiH MeTaMop4>n<íecKHe u A p y r n e B03,n,eHCTBHH Ha S T H oca^Kn H C H H M H 
CUH3aHHbie H3MeHeHIIH MHHCpajIOB. 

z r F, JV\Q 

http://nona.na.iiH
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CNeHb HHTepecHMM RBJiaeTCH TaK»te TOT <|aKT, HTO Ha OÄHy npaMyio JIIIHH50 
Ha pHC. 3 JIOIKaTCH TaKH<e H30TOnHbie OTHOmeHHä CBHHUa flJIH rpaHHTOHAHblX 
nopoj i KpajieBOrojibCKOií BenopujiHOH KpHCTaJiJtH^ecKoň TOJIIHH ( T H Ľ C n r J i a , o6p. 
No 15; ran FpoHMOK, 06. No 14; jieHKOKpaTHbiň rpaHHT H3 OKpecTHOCTH c. floôpoi 
o 6 p . No 1 3 ) . HeT COMHCHHH, HTO S T H noponbi iiMeioT rnôpHJiHbiH xapaKTep (OHII 
na^HHreHHOro npOHCxo>KjieHHH). B 3Ty r p y n n y npoTHB OKHíaHHK He BXOÄHT 
BenopHÄHwii rpaHHT H3 o6jiacTH c. X n a t H e - o6p. No 5 ( T H I I C n H e u ) , a Hao6o-
poT, ^ T O Heo>KnaaHHO, Ha npHMyro jio>KaTCH COOTHOUICHHH H30TonoB rpaHHTa 
IJ3 r o p H o ň ueriH T p n 6 e q (o6p. No 1) H rpaHOJiHopHT H3 BepniHHbi XonoK (H113-
KHe TaTpbl — 06p. NT0 8 ) . 3 T O T $aKT MTOKHO o6l.HCHHTb TaKHM o6pa30M, ^TO 
nce Bbiuie npHBeÄeHHbie rpaHHTOHUHbie nopo/ibi HBJIHIOTCH npoayKTOM nepenjiaB-
jeHHH H rH6pHAH3aUHH OCajIKOB, KOTOpbie nepBHHHO HMeJIH OTHOCHTeJIbHO CJIO>K-
Hbiň xapaKTep H KJiacToreHHbiň U H P K O H n p o n c x o u H T H3 6ojiee H J I H MeHee O Ä H -
HaKOBHX HCT0*ÍHHK0B. l i HaXOJKUeHHe 3THX ľpaHHTOB B 30He MHTMaTHTOB, HX 
najiHHreHHbie TeKCTypw, nojiocbi H Heo/mopouHOCTb pacnojiOKeHiia MHHepajioa 
HBJIHHDTCH nOJITBep>KÄeHHeM 3TOTO MHeHHH. 

Bblllie VKa3aHHaH npHMOJIHHeiÍHOCTb CBH3H COOTHOUieHHH H30TOnOB, KOTOpbie 
BHHeCeHbl nO KOOpÄHHaTaM rpacjlHKOB No 3 H 2, MO>KeT HBJIHTbCH CBHJieTejIbCTBOM 
TOro, iiTO H «a>Ke 6ojiee CHJibHoro B O 3 Ä 6 H C T B H H MeTaMop^HHecKaa nepeKpHCTajiJiii-
3aiIHH HJIH a p y r o r o pOfla II3MeHeHHH (BblBeTpHBaHHe, KaOJIHHH3aiIHH) COOTHO-
uieHwe coflep>KaHHH H30TonoB paÄHoreHHoro H oôbmHoro CBHHiia B nupKOHax 
HacTOJibKO He n3MeHHJiH, qTo6bi 3THM 6BIJIO HapymeHO «yHacJieÄOBaHHoe» COOT-
HOUieHHe H3OT0nOB CBHHIia. 

E C J I H STO npeflCTaBJieHHe BepHO, Bbiiiie npiiBeaeHHbie COOTHOLUCHHH H30TonoB 
MoryT iiMeTb penia ioiuee SHa^eHne reHeTHWCKOH HHTepnpeTaiiHH n o p o a . 

3 T O OÔCTOHTeJIbCTBO MO>KeT CBHfleTeJIbCTBOBaTb O TOM, 1TO B aOKeMÔpiiHCKOe 
BpeMH BepoHTHee Bcero cyuiecTBOBaji 6ojibiuoii n o pacnpocTpaHeHHio KOMnjieKC 
rpaHHTonaHbix n o p o n MarMaTimecKoro npoHCxoÄneHHH, H JIH >Ke KonMJieKC CBepx-
MeTaMOp<|)H30BaHHHX nopOÄ, KOTOpbie ÔbIJIH HCTOMHHKOM RJIH. o6pa30BaHHH 
OTHOCHTeJIbHO OJIHO06pa3HbIX rjIHHHCTO-KBapií-neCtíaHHCTbIX OCaflKOB, KOTOpbie, 
B cyinHOCTH, ôecnpepbiBHO H 6e3 ÔOJIBUIHX MeTaJiJioreHeTH^ecKHx H3MeHeHHň n a -
KonjiH.iHCb B naj ie030e (c BepxHero jiOKeM6pHH n o HBHO r e o n o r n ^ e c K H jiOJio>KeH-
Horo BapnccKoro CKJia/maToro iiHKJia). 

H a pHC. 3 0603Ha<íeHbI H T O I K H COOTHOUieHHH H30TOnOB CBHHUa ÄJIH OCTajIb-
H H X rpaHHTOHÄHbix n o p o a H3 o6jiacTH 3 a n a n H b i x K a p n a T . KaK B H Ä H O , rpaHHT 
m n a CiiHen, H3 OKpecTHOCTH c. Xn»CHe (30Ha K o r y T a ) a TaK)Ke H CHHKHHeMa-
TímecKHH rpaHHT T u n a Kpaj iH^Ka H3 H H 3 K H X T a T p , HMeioT a p y r o e npoHCxwKfle-
HHe n o cpaBHeHHK) c ÄpyrHMH Bbíme ynoMHHyTbiMH THnaMH H STO 0Tpa>KaeTCH 
B TOM, qTO TOHKH COOTHOUieHHH H30TOnOB nOna^aiOT BHe np^MOH JIHHHH. O^eHb 
HHTepeCHO TO, MTO II aVTHreHHblH MOHailHT H3 MHTMaTHTOB BblCTynaMIUHX wa 
UHeBHyio noBepxHOCTb OKOJIO a o p o r a K OTejiio C p s e i K O (Hn3KHe T a T p t i ) — ÄJIH 
KOToporo onpeaej ieH B03pacT 3 1 5 MJIH. jieT — o6jiajiaeT a p y r n M cooTHomeHneM 
H3OT0n0B CBHHi;a HeM HeojiHOpOÄHoro xapaKTepa uupKOHbi H 3 TOH >Ke nopojibi 
(o6p. No 2 ) , UJIH KOTopbix onpeaeJieH B03pacT 3 9 0 MJIH. JieT. 

Bwnie CKa3aHHoe aoKa3MBaeT Ha TO, I T O B o6jiacTH 3anaziHbix K a p n a T HMeeM 
rpaHHTOHUHbie n o p o n w p a 3 H o r o npoHCxo>KJieHHH. O Ä H H rpaHHTOHflbi npe>Kjj,e 
Bcero no3iiHeoporeHHbie, KOTOpbie BHeapnJiHCb Ha ôojibinoe paccTOHHne OT o ^ a r a 
H OHH nacTO 6ojiee jieHKOKpaTOBoro xapaKTepa H RJIR H H X T H H H H H O n p y r o e COOT-
tiomeHiie H30TonoB c B í m u a H J I H »ce MO>KHO n p e n n o j i a r a T b , ^ T O MarMa B S T H X 
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cjiy^iaax jjocTHrjia TaKoii CTeneHH roMoreHH3au,HH, ^ITO BJIHHHHC nepBK^Htix 
KJiaCTOreHHOrO IipOHCXO>K,UeHHH IIHpKOHOB He npOHBJIHeTCH B H30TOnHOM COOTHO-
IlieHHH H0B006pa3VK)mHXCH IIHpKOHOB, B OTJIH ÎHe OT rpaHHTOB CyÔaBTOXTOHHOľO 
npOHCXOÄACHHH, KOTOptlX BHeupeHHe npOHCXOÄHJlO Ha 60JIbIIIHe paCCTOHHHH H3 
MarMaTHTOBoro H cjiaHueBoro aBTOxTOHa. 
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Pne. 3. H3o6pa>KeHne H30xpOHbi — rpaijiH'iecKoe n3o6pa>KeHHe 3auHCHM0CTH 2 0 7 P b / 2 0 4 P b n 
-•oepjj/iiHpjj Ä J I H ocaaomioro npoHcxo>KÄeHnfl H pa3HOň CTeneHH MCTaMop(j>H30BaHHtix nopoa. 
H a HsoxpoHy jioacaTcn H HeKOTopwe ranu rpaHHTOHAiiux nopoa cepiiíi ZK. rioHCHeHHH K aHaJin-
3nponaHHWM nopoflaM HaxonflTCH na OTÄejibHOM npHJiOHíeHHH K TaôjiHue 1. Bo3pacT KJiacTorcH-
i-roro mipKOfia pacHHTaH no ypaBiieHHio y = 0,00669 -4- 14,324 AocTJiraeT 3HaijeHHŕi 

T = 835 x 10" jiex. 

Ha/j.o ci<a3aTb, qTo BWiue npnBejj.eHHbie cooTHomeHHH H30TonoB MoryT 6biTb 
HCľIOJlb30BaHbI KaK H30XpOHH, KOTOpblť flaiOT B03MO>KHOCTb o6l.HCHeHHH B03paCT-
Hbix cooTHOineHHH HCcneayeMbix nopoÄ. JXJIH onpeneJieHHH B03pacTa nopojibi n o 
vpaH-TopHH-CBHHuoBOMy MeTOÄy, pemaroniHM HBJIHCTCH OTHOineHne 3Ha^eHUri 
20(ipb . 238y _ 

O H C B H Ä H O , HTO H3yHCHHe xapaKTepa U H P K O H O B H npaBHJibHoe onpeÄejieHi-ie 
1IX npOHCXO>KÄeHHH HBJIHCTCH peUlaiOIJIIf M ÄJIH HHTCpľipCTaUMH paCHIITaHHOľO 
BoapacTa nopo/jbi. TTo-ÄpyroMy Ha/j,o B MHTepnpeTaiiMH paccMaTpiiBaTb iinpKOHbi 
KJiacToreHHMC, OKaiaHHbíc n KoppoÄHpoBaHHbie n no-j jpyroMy ayTureHHbin, 
Mop(J>ojiorHliecKn coxpaHeHHbiii, nepBi-mHbiií H oaHopOÄHbiii, n o KOTopoMy no-
jiyneH B03pacT, n STOT B03pacT B CBOIO o n e p e a b MOHÍHO cmiTaTb B03pacTOM no-
poabi ii3 KOTopoii unpKOH HSBJíe^eH. TaK>Ke H3y4CHHe B J I H H H H H MeTaMopc|>nnec-
Kiix nponeccoB n nepeKpHCTajiJiH3aunH U H P K O H O B BCJICUCTBMC HaKJia/ibiBaiomHxcH 
nponeccoB (soHajibHbie I I H P K O H H c napoM n 6ojiee no3/JHiie KaiiMbi n BKJiioMeHHH 
n T. a.) - peniaioiUHe XUIH Toro, ecjín onpejicJieHHbiM B03pacT unpKOHOB MTOKHO 
CHHTaTb oflHOBpeMeHHO B03pacTOM nopo/ibi, H J I H >Ke TaKHM o6pa30M onpeaej ieH-
Hbiň B03pacT HBJIHCTCH BO3pacT0M .npyrux npoueccoB, KOTopbie He CBH3aHbi c n e p -

' < T I, SÁc 
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B H ^ H L I M 06pa3OBaHiieM nopoflbi. KopoTKO, HHTepnpeTauHH pe3yjibTaTOB nojiy-
TCHHblX ypaH-TOpHH-CBHHU,OBWM MeTOJXOM nO HHpKOHaM MTOKeT OTBe^aTb ÄCH-
CTBHTeJibHOCTH jiHUib Tor.ua, ecJiH xopoino Hsy^eHbi H H P K O H M H ecjiH n p n HHTep­
npeTauHH nojiyMeHHbix sHaqeHHŽ B03pacTa yqHTbmaeM H flpyrne npoueccbi , 
KOTOpbie Ha aHaJIH3HpOBaHHbie HHpKOHbl npOH3BejIH HBHOe B03,UeHCTBHe. 
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PlIC. 4. rpacj)HK npaMOJIHHeilHOH 3aBHCHMOCTH B3aHMOCBH3eň H30TOnHBIX OTHOUieHHÍi ^ ' P b / 2 4 P b 
H 2 0 6 P b / 2 0 4 P b . OqeHb HHrepeceH 4>aKT, I T O npo6a No 12 H3 MoreJibHO —HeuiCKOMopaBCKaH Bepxo-

BHHa — 325 MJiH. JieT, nonaaaeT B OKOHTypeHHbiň yiac-roK. 

IÍ30XpOHU 

H a iicno.Tb30BaHHe H30xpoHbi ÄJIH onpeseJieHHH B03pacTa n o p o a BJiHHeT KOH-
CTaHTa, KOTopaa Hcnojib3yeTCH n p n pacqeTe B03pacTa a Tanúce cnocoô HHTepnpe-
TdUHH, Ha KOTopwii B cBOK) cwepeab, CHJIBHO BJiHHeT nOÄXOÄ reo j iora K oueHKe 
íeonorHHecKOH H jiHToreHHiecKoň H C T O P H H , H3y^aeMOH nopojibi. 

O Ä H H M H3 B03M0>KHbIX H3JIO)KeHHH (y OÄHOTO H3 aBTOpa — JT. K a M C H H I i -
K H H — Ä p y r n e npeÄCTaBJíeHHH 06 H3Jio»eHHH reojiorHHecKoň n03HDiHH H r e o -
xpoHOJiorH^ecKHx ÄaHHbix ÄJIH HeKOTopbix n p o 6 H3ynaeMbix n o p o a ) npHMOH 3a-
BHCHMOCTH H30TOnOB CBHHlia, H306pa>KeHHOH Ha pHC. 3 H pHC. 2 — KaK H30Xp<J1 

cjie/iyioiHHe: 

http://Tor.ua
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E C J I H ciHTaTi. npHMyro (pHC. No 2 ) H30xpoHoň, T o r ^ a n p n pac^eTe y = 
0 , 0 5 7 3 4 x -4- 1 4 , 3 2 0 nojiyqae.M B03pacT 5 0 5 . 1 0 6 JieT. B 6 J I H 3 H S T O H H30xpoHti, 
Ha KOTOpOH HaXOAHTCH TOIKH H306pa>KeHHBIX COOTHOUieHHH 4 nop<J)HpoHÄOB 3 a -
naÄHMx K a p n a T , n o n a n a e T H H30TonHoe cooTHomeHHe HJIH rpaHHTa THna KpajiHM-
Ka (No 9 ) , onpenejieHHoe n o aHajiH3y MOHaiiHTa H B03pacT KOToporo — 3 2 5 MJIH. 
JieT; Ha H30xpoHy Ha p n c . 3 JIWKHTCH coBMecTHoe nonaj iaHHe n o p ^ H p o n a O B , 
KOTopwe HecKOJibKO apeBHee (OHH 3ajieraioT corjiacHO B c e p n n x n o p o n , B03pacT 
KOTopbix najiHHOJiorH^ecKHM MeTOÄOM B Majibix K a p n a T a x H pyOHiuiii-
cTpoHiíHeBMM MeTOflOM onpeneJieH Kan H H Ä H H H aeBOH, BepxHiiň cHJiyp 
H J I H >Ke CHJiyp) H BapHCCKOro B03pacTa rpaHHTOHAOB Ha onHy npHMyio H30TonHbix 
COOTHOUieHHH HBJIHIOTCH OHCHb CJIO>KHbIM BOnpOCOM, KOTOpblH HeB03MO>KHO paHHO-
HajIBHO o6l>HCHHTb C O/IHOH TOJIbKO TOTKH 3peHHH OJIHOpOÄHOCTH BeiUeCTBeH-
n o r o cocTawa H KaK cBnacTeJitCTBO Majioň reoxHMHiecKoň pa306meHH0CTH Bcex 
MarMaTHTOCKHX nOpOfl KHCJIOTO COCTaBa npOHBJIHIOIJIHXCH B OTHOIIieHHH H3OTOn0B 
cBHHua ( 2 0 7 P b / 2 0 4 P b H 2 0 6 P b / 2 0 ' l P b ) . IIo/j,TBep>K,n.aeTCH, HTO Bee M a r M a r a i e c K H e 
nopoAbi Kucjioro cocTaBa H ByjiKaHH^ecKne n o p o a b i 3 a n a n H b i x K a p n a T B reHe-
TH^ecKOM cMbicjie o i e H b 6 J I H 3 K H , WM H oxapaKTepH30BaHbi Bee n p o a H a J i H 3 n p o -
BaHHwe naaeosoHCKHe MarMaTHnecKHe nopoabi KHCJioro cocTaBa, n y c T t OHH o 6 p a -
30Bajincb B KajieaoHCKoe H J I H BapnccKoe BpeMH. 0 6 STOM CBHaeTejibcTByeT H p n e . 
4. Il03T0My, HCXOAH H3 OÄHOTHnHOCTH OTHOUieHHH H30TOnOB CBHHIia, HeJlb3H ľOflO-
pHTb O CaMOCTOHTCJIbHblX KajieaOHCKOTO HJIH ÄOKeMÔpHHCKOrO B03paCTa TeKTOHO-
MarMaTH^ecKOM H ocaao*íHbix iíHKJiax. Pe3yjibTaTbi noaTBepwaaioT npeacTaBJíeHiie 
o TOM, MTO 3aecb HMOTIO MecTO nocTOHHHoe H HenpepbiBHoe pa3BHTHe MarMaTH3Ma 
Kiicjioro cocTaBa B paHenajieo30iícKoe BpeMH, KOToporo aeHTejibHocTb aocTHrav'T 
caMbix KpynHbix MacuiTa6oB BO BpeMH BapnccKHX no3aHeoporeHHbix KapôoHCKiix 
HHTpy3HH. TaKHM o6pa30M MOJKHO OÔljHCHHTb TO, HTO COOTHOUieHHH H3OT0n0B 
CBHHua fljiH rpaHHTOHÄOB H nopcjiHpoHaOB jio>KaTCH Ha OÄHy npHMyio. 

E C J I H cíHTaTb npHMyio JIHHHIO Ha p n e . 3 — H30xpoHoň, T o r a a B03pacT KJiacro-
reHHbix iíHpKOHOB pacTOTaHHbiH Ha ocHOBe naHHbix y = 0 , 0 6 6 9 0 x - j - 1 4 , 3 2 4 
HBJIHCTCH 8 3 5 ' ' JieT. E C J I H CHHTaTb 3 T O onpeaeJieHiie peuiaioinHM, T o r a a MO>KeT 
HĽHCTBHTeJIbHO TO OOlsHCHeHHe 3TOľO B03paCTa, KOTOpOC ÄaHO BblUie, T. e. 1TO 
3ananHOKapnaTCKHe rpaHHTonabi H M O O T najiHHreHHOe n p o n c x o K a e H H e H B H H X 
coxpaHeHO TO cooTHomeHHe H3OT0n0B CBHHua, KOTopoe yHacjieaoBaHO y iiHpKO-
HOB ocaÄOiHbtx KOMnjieKcoB, B KOTopbie iiHpKOHbi n o n a a a J i H H3 Ä p y r a x , 6ojiee 
ÄpeBHiix nopoÄ. TpaHHT H3 oôjiacTH c. floôpoq (No 1 3 ) — 3 2 0 MJIH. JieT; r p a n o -
HHopiiT THna C n r j i a (No 15) — 3 8 0 MJIH. JICT; H 3 MacenBa Tpn6e^[ (No 11) — 
2 9 5 MJIH. JieT H rana TpoH^OK (No 14) — 2 6 0 MJIH. JieT. TaKHM o6pa30M 
u 3Ty r p y n n y nonajiaioT H rpaHHTbi, B03pacT Koropbix onpeae j ieH KaK n03iure 
BapuccKHH 3a HCKJiioieHHeM rpaHOÄHOpHTa T n n a C n r j i a , B03pacT K o r o p o r o 
3 8 0 M J I H . JieT T. e. H H J K H H H aeBOH). 

O I C B H Ä H O , iTO npHBeaeHHoe H3Jio>KeHHe HBJíneTCH npeÄBapHTejibHoň o6pa6oT-
Koň aaHHbix, TaK KaK Hy>KHbi aa j ibHeňuiHe ÄaHHbie JIÄH ee nonTBep>KÄeHHH. TaK>Ke 
Hy>KHbi eiue n Ä p y n i e cpaBHeHiiH (H30TonoB cBHHiia, ypaHa H T O P H H ) , KOTopbie 
MoryT nOKa3aTb Ha HOBbie 3 3 B H C H M O C T H H reHeTHTCCKHe cooTHOiueHHa H3yiaeMLix 
n o p o a . TaK>Ke H a a o npon3BecTH conocTaBJíeHHe pe3yjibTaTOB n o S T H M H naJib-
HeŕíuiiiM npo6aM nopoj i a p y r n M H HnepHoreoxpOHOJiornMecKHMH MeTOnaMii, npe>Kjj.e 
BCerO pyÔHUHÍi-CTpOHIÍHeBblM H KajIHÍÍ-aprOHOBblM. 

IlpHBejieHHaH Bbiuie HHTepnpeTauHH aaHHbix He HBJíneTCH. eiiHHCTBeHHOH n 
eniiHCTBeHHO B03MOJKHOH. OHa OTpa»caeT MHeHiie npe>Kjj,e Bcero B. I l , a M 6 e J i a 
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H Vi. B e c e JI t c K o r o. HHTepnpeTauHH 9Ta HBJifleTCH cBoero pojj.a BKJiaflOM 

B jjHCKyccHio n o c x p a r a r p a i ^ H H KpHCTajiJiHHHKa 3ana,rtHbix K a p n a T , pac^JieHem-ie 

KOToporo 6 H J I O npon3Beji,eHO eine B TO BpeMH, Korjia He ÔBIJIO jiocTynHbix HflepHO-

reoxpoHOJioniqecKHx H najiHHOJiorH^ecKHX .uanHbix. I lepecTpoHKa CJIOÄHBUIHXCH 

paHee MHeHnň, HCXOJIH jia>Ke H3 HOBBIX aaHHbix HBJIHBTCH Bcerjia CJIO>KHOH. I l o -

STOMy HeJIB3H OJKHflaTb, 4TO H3JIOÄeHHOe BBIUie 6yÄeT eflHHOÄyUIHO npHHHMaTbCH 

ocoôeHHO B CHJiy p a n e e CJIO>KHBUIHXCH H CHJIBHO B>KHTBIX npejicTaBJíeHHň o CTpa-

THrpa^HH 3anaflHBix K a p n a T . 
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IloacHeHKH K TaÔJinnaM 1 n 2 (NoNo o6pa3iiOB) : 

l . Z K T ) — rpaHOflHopuT — ropHaa iienb Tpn6eq (Tarpnnbi), ceBepHaa nacTb, flojnma 6JIH3 
jiecHn^ecTBa — oOHaníenne Ha jropore. 

2. CBepxoporeiiHbiii MurMaraT, IIn3KHe Tarpbi, a o p o r a MeKjiy Tajie H OTCJieM CpiiHeqKO — 
OKOJIO aeoiToro KHJiOMeTpa. 

3. nerMaTHT 113 CBepxoporeHHbix MHrMaiHTOB, Hn3Kiie TaTpbi, oÔHaxceHHe TO me, KaK y o6pa3-
ua No 2. r iopoaa coaepjKiiT UHpKon. 

4. (Z.K-6) — MypaubCKHM rpaHHTOrneiic, BenopHjibi, 30Ha Koryra , Kapbep na IOB OKpaiiHe 
r:. Mypain., 6 J I H 3 «eJie3HOH jroporn y peyKH. 

5. (ZK-2) — jieňKOKpaTOBbiH rpaHHT Tuna CnHeu,, c. XHJKHC, BenopHjibi, 3oea KoryTa (ľjia-
juiMopi-ia ÄOJiuHa CB ropoaa EjimaBa). 

6. riopi|)Hponabr, reMepnabi, IToiicyjioBa ; 3,5 KM JTOJIHHOH Ha CB OT ÄOHOB (nopoaa HayqaCTCa). 
7. (ZK-7) — rpaHOÄHOpHT-nopijinpHT (iiopijnipona) — Benopnabi, KpaKJieBCKaa 30Ha, IlH3Kiie 

Taxpbi, aojiHHa Jlei-noiiiKa 6 J I H 3 C. EeHioru, 4 ,5—5 KM ceaepHe peKH TpoH. 
8. (ZK-3) — rpaHo/uiopHT asoM6HepcKoro rana, TaTpwaw, Hii3KHe TaTpH, BepuiHHa XonoK 

(2025 M) 6 J I H 3 CTaHLiHH KaHaTHon ä o p o r n . 
9.(ZK-4) — rpaHHT Tuna KpajiHiKa (cnHKHHeMaTmiecKHři T H I I ) . TarpUÄbi, Hn3Kne TaTpu, 

o6na>KeHne no nopore 103 c. BbiuiHa Bona. 
10. ra66poaM(|)Pi6ojTHT, TaTpna.bi, Majibie KapnaTbi, r. lle3HH0K, jiojiHHa ceBepHe JiecHHnecTEa 

Pii6nHqeK no.o. BepuiHHoii ^Mejia. llopon,a He cojrep>KHT iiupKOH. 
11. ManpaHCKHň SHOTIITOBMÍÍ rpanouHOpHT, TaTpHAbi, Majibie KapnaTbi, c. ľapMOHna, Kane-

nojioMHH (nopoita Hay-iaeTca). 
12. TpanyJiHT, MOJinany6HKyM, ^eincKOMopaBCKan BepxoBHHa, c. MorejibHO, E3ÍITO na Gepery 

p. HrjiaBbi (IOB c. IlaMeniTb). 
13. (ZK-29) — rnGpHÄHbiŕi JieŕiKOKpaTOBbiit rpaHHT, KaMeHojioMHa 6JIHS C. ,Ho6po<j, ÄOjiHna 

ľlajieHHHHO, KpajieBorojibCKaa 30Ha Benopnfl. 
14. (ZK-25) — rpaHHT Titna rpoHqoK, B aojiiraa 3a 03epoM, o6na>KeHHe B KOHiie aciJajibTH-

ponaHHOň /roporn. KpajieBOrojibCKaa 30Ha Benopnzi. 
15. (ZK-28) — rpnuoííHopHT Tíma Cnrjia — KpajieBorojibCKaa 30Ha BenopHji; a o p o r a MepHbiň 

Bajior — TpnHbeBa. 
16. BHOTHTOBbiň n a p a r u e ň c , PanKona ÄOJiHHa, npnMepHO 500 M Jiajiee njiOTHHbi. BbicoKHe TaTpbi. 
17. IlM6n6nLiHOnHbie m e r i c u H MHľMaTHTbi — Pa^KOBa jiojiHHa, OKOJIO njioTHHbi, npn6aBJicHbi 

MHTMaTHTM cojiepwauine nerMaTOHÄHbie npowHJiKH. 06na>KeHHe OKOJIO jroporn BBepx JIOJIHHGH 
npiiMepno 1,5 KM najiec uiiiarôayMa. BbicoKHe TaTpbi. 

18. KaoJiHHH3HpoBanHbie KBapn6noTHTOBbie (JJHJIJIHŤM -- cjiaimij, c. KaJiHHOno, pa3pa6aTHBa-
EOIIIHHCH KaOJIHHOBblH Kapbep. 

19. (AV-1) — nopíjjupOHA rejibHHiiKoii cepnH H3 oOJiacra c. TJoSuiHna. 
20. (AV-2) — KHCjibiň MeTa3tf>(j)y3HB reJibHHiiKoň cepnH, BepuiHHa CTpoMbiui, OKOJIO C. Tejih-

HHiia. 
2 1 . (AV-3) — KBapiiCBoň cjianeii (nopcJmponjroBaa c e p n a ) , HHwnaa qacTb pa3pe3a — 6 J I H 3 

r CMOJIHHK, CnHuicKo-reMepcKoe pyaoropbe. 
22. (AV-5) — KBapuHTOBbiň cJiaHeu — nop<{)HponriHa>i cepna H3 OKpecTHOCTH c. MHHIHCK 

(CnninCKO-reMepcKoe p y a o r o p b e ) . 


