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n e p c n e K T H B b i iu i u t h h o h o c h o c t h  o < |)h o jih to b  K y 3 H e i|K o ro  A j ia T a y

T.C. KPACHOBA, M.<D. TEPTHEP, K).B. YTKHH 

Tomckuü rocydapcmaemiHÜ yHuitepcumem, Tomck

IlpHcyTCTBiie MHHepajIOB naaTHiioRoH rpynnw 
(M nD b yjibTpaocHOBHbix h ochobhux nopoaax ceBep- 
Horo CKJioHa KyiHeiiKoro A jiaiay b Hacro»mec apcMn 
He Bbi3biBaeT comhchhA. B npaKTHMecKOM othouichhh 
iiaiifkxibiuyjo ueHiiocTb noKa npeacTanaxioT poccuniihie 
npo»BjieHHs MUT, KOTOpbie nonyTHo inaaeKaioTCH npn 
üoöbiHii 30Jiüra cTapaTejibHUMH apTejinMH b ßaccefiiie 
p. Khx. Oco6eHHOdH hx cocTaBa npeanojiaraioT b Ka- 
MeCTBe BepOHTHOro KOpeilHOro HCT0MHHK3 30Hbl xpo- 
MHTOBOfi. B MeHblUefi CTeneHH MarHeTHTOBOft H MajIO- 
cynwJ)iiaHoß MvinepajiH-jaiLHH b yabrpaMaifiHTax oc})hojih- 
toboü acconnauHH, paccjioeHnwx njiyTOHOB hjih KOMn- 
JieKCOB ajIÜCKHHCKOro THna (IljlaTHHOHOCHOCTb
1995). OaHaKO KjiaccHnecKHe HHrpy3HBHbie MaccHBbi 
a>HHT-KJiHHonHpoKceHHT-ra66poBoro, nepHaouHT-nn- 
poKceHHT-ra6 6 p o ß o ro  h aynHT-rpoiaoflHT-ra66poBoro 
c o c ia B a  b pernoHe He HMeioT mnpoKoro pacnpocTpa- 
HeHHX, a HX ((»OpMaUHOHHaX CaMOCTOXTeabHOCTb nOCTO- 
shho craBirrcx noa comhchhc.

B nocjieaHHe roaw  noayneHbi HoBbie aaHHbie. ao- 
nycKaioiuHe 4>opMiipoBaHHe pa3Hoo6pa3HOH naaTHHO- 
boh MiiHepajiH3auHH b npeaeaax coöctbchho  o<J>noaH- 
TOBbix KOMnaeKCOB (P r ic h a rd  et a l., 1986; Prichard , 
Neary, 1994). B CBH3H c jth m  mu nonuTaaucb  oueHHTb 
pa3JiHHHbie KpirrepHH nepcneimraHocTH naaTHHOHOCHO- 
CTH V/]bTpaMa(J)HTOB 04>H0J]HT0B0fi aCCOUHaUHH Ky3HeU- 
Koro Ajiaray, htoöm oöbxcHim . nptnHHbi pa3Hooöpa3Hx 
M HHepaabHux (fropM maTHHOBbix MeranaoB, oÖHapy- 
>KeHHbix Kax b p occunxx, TaK h b KopeHHbix nopoaax.

O co 6c h h o c th  re o jio rH M e cK o ro  cTpoeHHH 
yjibTpaMa4>HTOBbix mscchbob KyjH euKoro  A jiaTay

K y 3HeuKHfi A a a T a y  n p eacT aa jif leT  co 6o h  ce Bep o -3a- 
naaHbiH cenneH T  A jiTae-C aaH C KO ii CKJiaawaTof) o 6aac- 
th ,  orpaHHM HBaioiuefi c  iora C h ö h p c k h H  KpaTOH h 3a- 
naüHO-CMÖHpcKyK) naHTy. n o  o c o 6c h h o c t» m  C Bo ero  
CTpoeHH» oh  paccM aT pH BacT O i b KanecTBe KaaeaoHC- 
koh KoaaH3HOHHOH CHCTeMbl, co cT ox m efi H3 Tpex naaeo- 
TeKTOHHMecKHX aHcaM Ö aeft (cH H 3y  B B e p x ): a )  (j)parMeH- 
tob  no3aH cnpo Tepo3oficKOH c y 6oKeaHHM ecKofi K o p u ; 6 )  

paHHe-cpeaHCKeM6pHÜCKHx ocTpoBoay>KHbix KOMnaeK- 
COB; b) n03aHeKeM 6 pHMCK0 -paHHe0 p a 0 BHKCKHX KOIITH- 

HeHTajibno-oKpaHHHbix (j)opMauHH (B e p 3HH, K yH ry p u e B ,
1996). PaHHerepuHHCKHH TeirroHHHecKHH uhkji reoao- 
iHwecKoro paiBHTHfl pernoiia Bbipa3itacx b (J>opMHpo- 
BaHHH By.iKaiiHHecKMx h TeppnreHHbix 6 acce fiH 0 B Baoab 
ceBepHofi h boctohhoh OKpaiiii KyiHenKO-AaaTaycKoro 
xpeÖTa h cepHH y3KHx rpa6eH0B na ero cicaoiiax. Teiao- 
reHe3 conpoBowaaacx 3kthbhoh MarMaTHiecKoti aex- 
TejibiiocTbio c 06pa30BaHHCM KOMnaeKCOB noBbimeH- 
hoh meaoMHOCTH. B ueaoM aaa perHO Ha xapaKTepeH

“ M O jaH H Ilb ltt”  (HAH 0/lOKOBhlM B 06blHH0M IIOHHM3HHH) 
CTpyKTypiib iH  CTHab, o6ycno aneH H b iß  paiBHTHCM  tc k to -  
HHHecKHX H apyiueuH fl ceBep o-3 anaaH oro  h cyÖ M ep w iH -  
o H aabH o ro  npocTHpaHHx.

O p a rM e tiT b i cyöoKeaHHMecKoR Kopbi, cao*eHHofl 
TiiniciMbiM aax o<|)HoaHTOBoro patpeia HaöopoM neT- 
porpacJiHMecKHx pa)H0BHAH0CTeH, jroKajiH ioBaubi npe- 
HM y mecTBeHHO b oceBoü nacTH Ky3He uko-AaaTay cko- 
ro xpeÖTa, (|)opMHpyx oTMexriHBO Bbipa*eHHbiti noxc. 
Coraacno cymecTByiomHM ceroaHx npeacTaajieHH«M, 
b pei Hone Bbiaea»eTC)i aBa B03pacTHbix ypoBHH o(|)ho- 
aHToreHe3a: no3aHepH(|>eftcKo-paHHeBeHACKH(i h no- 
3aHeBeliaCK0-paHHeKeM6pHHCKHH (naOTHHKOB H ap.,
2000). C nocaeaHHM cBsnano CTaHOBjieHHe Han6oaee 
KpynHbix h noaHbix no CBoeMy neTporpa<j)HHecKOMy 
cocTaBy yabTpaMa<|>HT-Ma(j)HTOBbix napareHe30B rr. CTa- 
hoboTi xpe6eT, MeMoaan, EapxaTHOü, 3adHbeR, CeBep- 
h o h , 3eaeHOH, KOTOpbie TpaaHUHOHHO Bbiaeaxancb b 
0(J»H0aHT0ByK) accounauHK) Ky3HeuKoro Aaaray (0<}>h- 
oaHTOBa» ..., 1982). H m ch h o  o h h  npeanoaaraK)Tc>i b 
KaMecTBe Han6oaee BeposTHoro K o p eH n o ro  hctom hh- 
Ka naaTHHonaoB H3 poccbinefi 6acceüHa p. Khx ( l  epT- 
Hep h ap., 1998).

C)C06eHH0CTH BH y ip eH H erO  CTpoeHH« 0()>H0aHT0BblX 
napareHe30B no3BoaxK>T paccM arpH BaT b  h x  b K a ie cT B e  
cepHH n o jiyK o ab u eB u x  h jih  noaKO Boo6pa3Hbix crp y ic ry p , 
KpaeBb ie b c tb h  K o ro p u x  0 6pa3yi0TaH H eH H 0  BbiTüHyTbie 
T eaa  ayH H T-rapuG yp rHTO Boro  KOMnaeKca, a BHyTpeHHHe 
30Hbi caa ra to T  M accHBbi aH()K))epeHUHpoBaHHbix ra66po- 
h ao b  (pnc. 1). TaKa» M o p ^ o jio rH »  o 6 y c a o a a e H a  mho- 
TOCTaaHHHblM TCKTOHHMeCKHM HpC0Öpa30BaHHeM o öay-  
unpoBaHHOH ocJjHOJiHTOBofl naacTHHb i, b pe3yabTaTe ko- 
T o p o ro  co x p aH H an cb  a n u ib  ee KopHeBbie 6 jio k h , npea- 
C TaBax io iuH e c o 6 o h  “ cBoeo6 pa3H b ie ”  cH H K jiH iia jibH b ie  
CKaaaKH . C T p y ic ry p a  OTaeabHbix n ap a ren e3 0 B  oÖHapy- 

)k h b 3 c t onpeaeaeHHyK> cneuH (})HKy. Hanpmuep, yabTpa- 
Ma4>HT-Ma4>iiTOBa]i a c co u n au H «  rr. C raH O BO H  xpe6eT  h 
H eM o aaH , M3BCCTHax b aH Tep aT yp e  KaK CpeaH eT ep cH H -  
c k h h  M accHB, xapaKTepH3yeTC» H anöoaee  n o aH U M  cTpo- 
eH iieM  30Hbi n ep ex o aa  o t  “ pecTHTOBbix”  rnnep6a3H TO B 
k ra 6 6 p o n a aM . Pa3pe3 io ikhoO  sacT H  a a H H o ro  M accH Ba  
b o ö iueM  BH ae  HMeeT c a e a y io m e e  CTpoeHHe (O<J)H0aH- 
TOBax ..., l982;yTKHH, 1990; C h m o h o b  h ap., 1999). B
e i o  0CH0uaHHH 3 aaeraeT  naHKa 0 JiHBM H-aHTnr0pnT0Bbix 
aHHaM 0M eTaM 0p(j)HT0B, KOTOpax MO)KeT HHTepnpeTHpo- 
BaTbcx b KanecTBe 30Hbi rayÖ H H H oro  cp b iBa  h jih  aeKO- 
aeM eH Ta. B b im e  pa3BHTbi npeH M ym ecTBeH H O  ayH H Tb i, 
nocTeneHH O  n ep ex oax m n e  b Bcpm iTb i h K JiHHoritipoKce- 
HHTbl. nO-BHaHM OM y, o h h  y x e  M o ry T  paccM aTpH BaTbcx 
b KanecTBe KyM yaxTHBHbix yabTpaMatfiHTOB 0(})H0aHT0- 
Bo fi a cco u n au H H . Be p x H x x  nacTb p a 3 p e ia  cao>KeHa i a6-
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P h c . 1. CxeMa paiM tm ciiH» 
yjibi pavtaiJiHTOB ceBepo-BocroMHo- 

m  CKJiona Ky3neiiK0i0 A m a j

1-3 -  (.-rpyKTypHO-BciuecTBeH- 
Hbic KOMruieKcbi üGpaM.ieHH» (I - 
iiocropoicm ibifi By.iKaHoreHHo-oca- 
uohhmH; 2-CH iioporeHH iiR  By ra-  
iioi cim o-ocnoM iib iii; 3 - tcochhic- 
nmiajiMibiti TcppHi ciiiio-Kap6oiiar- 
iihiti); 4-8 mrrpyiMHHbic komilickcu 
(4 -raßGpo-CHCnHTOBbifi, 5 -  ipaHM- 
TOH^Hbiü; 6 - ra66po-,iHopnr-aHa- 
6a]OBbiü, 7 -  raööpoBbiH, 8 -  ra6- 
6po-iiHpoKCCMHioBbifl. 9 -  y.ibTpa- 
Ma<|wioBuc MaccHBbi (1 -  rr. Ce- 
BcpM0H-3e,icH0ti, 2 - BapxaTHMft, 3 
— CpejlHCTepcHHCKMfi); lO-reo.io- 
tumcckmc rpaHHUbi; 11 -  paipbiBHHe 
tiapyiueiiHii

10

ÖpOHüaMH paUIHHHOfi CTeneHH MejiaHOKpaTOBOCTH ( o t  
ra 66po-nnp0KceHHT0B ao aM<t>n6o .n im nH po BaH H M x ra 6- 
6 p o  h ra66poÄ H opH T O B). n o  M epe n p oaBH w eH H H  bo 
B H yrp eH m o K ) TOHy napareH e3a cp eaH  h h x  H aö.iKM aeTca  
3aKOHOMepHbi h n epex oa  o t  noaocM aTbix h h 3 k o th t3 h h c-  
t h x  paiHOCTefi (pacc.noeHHbifi raöG po H jH b iM  KOMruieKC 
h jih  “ HH>KHee ra6 6 p o ” )  k ö o jie e  Me.TK03epHHCTbiM h 6o- 
Jiee  JieMKOKpaTOBbIM OTHOCHTejlbHO BbICOKOTHT3HHCTblM 
AepHBaTaM , np encraB JieH H b iM  a c c o u H a iw e f i r a 66poan- 
opHTOB, ra66po-aH a6a30B h aH opnT-aH a6 a3 0 B (oü ho-  

poaHbifi r a 66poHAHbiü KOMruieKC h jih  “ B cp x H ee  r a 6- 

6p o ” ), KOTOpbie b cb ok ) OHepeab npomnaHbi ce p n e fi 

* iu b H b ix  reji c o ö c tb c h h o  üHa6a30B. C peuM  no c jie aH H X  

HepeüKO (J)HKCHpyioTC!i oGpaioBaHHa THna “ aafiKa b aaft- 
Ke”  (C h m o h o b  h ap., 1999), m to n03B0 JiaeT  HHTepnpe- 

THpoBaTb 3 to t  (j)parMeHT pa3pc3a KaK 30Hy nepexoaa o t  

nnyroHH M ecKoro  KOMiuieKca k rm iaÖ HccajibHO M y. B neT- 

pOXHMHHCCKOM OTHOlljeHHH MatJlHTbl CpeflHeiepCHHCKO- 
ro  M accH Ba  conocTSBHMbi c n p o m B o a n u M H  naTpiieuux 
TOJieHTOBOH H H3BeCTK0B0-lUejl0HH0fi, a  TaKJKe KajlHe- 

B 0 - iia T p H e B 0 ß  c y 6w e a o H H o f i c c p u f l  ( Y t k h h ,  1990; 
riaoTHHKO B h ap ., 2000; C ry n a K O B  h a p ., 2000).

riojiyKüJibucBan crpyicrypa rr. CcBepHa«, 3ejienaa, 
3aflMbn h BapxaTHa* rioaBepniacb TeKTOHHHecKOMy npe- 
06pa30BannK> b 6ojibuiefi CTeneHH u npeacraßjieHa Me­
Hee 3aK0H0Mepii0ü no neTporpacJjHMecKOMy cocTaBy

accounaunefi «DparMeHTbi pecTHTOBbix yjibTpaMaijMTOB 
coxpaH H jiH Cb 3aecb  b BH ae KpaeBb ix BeTBefi -  MaccH- 
bob r. BapxaTHOH (BM ) h it .  CeBepHofi-3eaeHofi(C3M). 
B CBoefi 4>p0HrajibH0H MacTH (r. 3aflHb») o h h  npeBpa- 
meHbi b cepneHTHHHTOBbifi Me.nan*. CornacHo pacHe- 
TaM HopM aTH BH oro  MnnepaibHoro cocraBa, nopoaw BM 
h C3M M o ry T  p accM aT p H Barb cx  b KaMecTBe ayHHT-rap- 
UÖyprHT-CaKCOHHTOBOH H ayHHT-CaKCOHHTOBOÜ cepHH 
co oTBercTBeH H O  (T e p rH e p  h np„ 1997). Menee KOHrpa- 
CTHblfl C0CT3B yjTbTpaMatflHTOB BM H pa3BHTHe cpeaH HHX 
aOCTaTOMHO MOLUHOfi (ao 20 M ) 30HbI XpOMHTOBOfl MH- 

nepajiH3auHH y K a ib iß a io T  Ha 6ojiee Bb icoKoe nmcoMeT- 

pHMecKoe n o jio *e H H e  aaHHbix 06pa30BaHHfl b hcxojhom 
pa3pe3e M aH TUH H oro  cy6 cT p aT a , BcposTHO, b Henocpea- 

CTBeiiHOH 5 jih 3 0 c th  o t  nepexoaa k KYMy:m THBHOuy kom- 

rm cKcy. nopoabi c o 6 c tb c h h o  BepaHT-iciHHonnpoKceHH- 

to b o h  ce p iiH  HM eioT oneH b He3Ha>(m eubHoe pa3BHTne . 

o6pa3y>i, KaK n p a B H a o , M eaK H e  pa3po3HeHHbie Teaa 

B/lOJIb KOHTaKTOB ayH H TO B H raÖÖ pOHJO B.
BHyTpeHHD H 30Ha n a p a re H e sa  ca o iK c n a  flOBO.itHO 

o ax o p o a n b iM H  raööponaaMH, n p eT ep n esu in M H  HHTeH- 

ciiBHoe te iie iio K a M e n H o e  HiMeneiiMe TeM He MeHee. 

cp e a H  h h x  m o a h o  TaK iKe OTMeTHTb onp eae JieH H o e  yBe- 
JlHMCHlie pOJIH JleflKO KpaTO BblX H M ejlK03epHHCTblX pa3- 
HOBHaHOcrefl B ceBepHOM h boctom hom  nanpaBJieHH- 

hx, b pesyjihraTe Mero b SHaoKoirraiae BM pa3BHTbi iipc-
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HMVinecTBeiiHO nopoaw “ BepxHero”  ra6- 
6poHaHoro KOMnaeicca, a hmchho Mea- 
K03epHHCTbie ra66po, ra66po-aua6a3bi 
h aHopHT-aHa6a3bi. Kocbchiimm noa- 
TBepwaeimeM TaKoB acHMMeTpHH BHyr- 
peHHero CTpoeHH» 0(J)H0aHT0B0ro napa- 
reHe3a moxsho paccMaTpHBaTb aaflKOBbie 
Teaa a iiaöaioB, uiHpoico pacnpoirrpaHeH- 
hwx b npeaeaax BM h xpaflHe peaKO 
BCTpenaiomHxcn B6aii3ii C3M. rio cbo­
hm neTpoxHMHnecKHM napaMeTpaM no­
poaw raööponaHoro xoMnaeKca HaeH- 
TH())HUHpyioTcii c npoayKTaMH HaTpHe- 
BOfl TOaeHTOBOfl cepHH (pHC. 2).

PanHMHa« CTeneHb an(j)({>epeHnnpo- 

B3HH0CTH BeiuecrBeHHoro cocTaBa yab- 
TpaMa<|)HT-Ma(j)HTOBUx accounaimfi onn- 
caHHUx Bb iu ie  0<t>H0aHT0Bwx nap a re iie-  

30B HaMenaeTCü h no cneicrpaM pacnpe- 
aeaeH H * pe flK 03 eM ejibH b ix  saeM eH TO B 

(P33) b cjiaraiomHX hx ra66poHaax 
(pHC. 3). B HaCTHOCTH, MacflHTU. paiBH- 
rwe na 3anaanoM h  b o c to h h o m  cmioHax 
rr. EapxaTHOH h CeBepHoft-3eaeHofi co- 
OTBeTCTBeHHO. h c  o6Hapy*HBaioT cyrne- 
CTBeHHOH aH<(><J)epeHUHauHH P33 b piiay
OT lUiyTOHHHeCKHX K rHnaÖHCCajIbHbIM  

06pa30BaHHHM. OCHOBHOe OTaHHHe B 

ypoBHe HaKoruieHi« P33 3aecb CB«aHO 
c BapHaUHJLMH OTHOCHTeabHOfl poan Me- 

aaHOKparoBbix h  aeßKOKpaTOBbix pa3HO- 
BHÜHOCTeft (pHC. 3, a). npn 3T0M CTeneHb 
4>paKUH0HHp0 BaHH)i b puay aamaHOHaoB 
ocTaeTcx H eBb icoK o fi. flaa MeaaKo- h 

Me30KpaT0Bbix ra ö ö p o H ao B  b öoabuieü 
CTeneHH xapaicrepHO caa6o BbipaweHHoe 
HaxonaeHHe T x x e a u x  P33 (N-MORB 
h u i cneicrpa), a aas aeHKOKpaTOBbix -  aer- 

khx P33 (E-MORB ™ n cneinpa). JIrx 
nopoa C peaH eTepcH H CKoro  M accH Ba , Ha- 

o6opoT, aH<|)())epeHUHauH)i aanraHOHaoB 
b BepTHKaabnoM pa3pe3e O TweiaHBO npo- 
TOaena ( Y t k h h , Phxb3hob, 1994). B pany 
“ noaocnaToe ra66po —> oaHopoanoe 
ra66po (ra66po-aHa6a3bi) -> aafiKO Bw fl 

KOMnaeKc”  Ha6jDOflaeTC» 3aK0H0MepH0e 
HaKonaenne P33, oco6chho aerKHX, h 
lOMeneHHe liaicaoHa xpHBbix pacnpeaeae- 
hhji (pnc. 3,6), 0Tpa*aK)mne nepexoa ot 
TOaeHTOBblX K H3BeCTKOBO-meaOMHbIM 
6a3aabTOHaaM.

riepeHHcaeHHb ie o c o 6 c h h o c th  crp o-  
eHHs 0(J)H0aHT0Bbix n ap a reH e3 0 B  h co- 

CTaaa ca a ra io u m x  m x  n o p o a , n0-BiwHM 0- 
My, o6ycaoaae iib i Kax p a x iH H H o fl CTenenb io  jiin aM O M e-  

TaMopcJiHMecKoro n p eo6 p a3 0 Ba iiH Ji, TaK h  a aT e p aa b iio f l 

HeOÄHOpOÄHOCTbK) CyÖOKeailHMeCKOH KOpbl, (})OpMHpO-

Phc. 2.1 leTpoxHMHMecKaJi THim iauH« ra66poHJWB o^ho .ih tobo i o riapaitHeia 
it. fiapximiaji, CtBepiia», 3cjienaii 

nerpoxHMH'iecKHe cepHH: T  -  T0.ienT0Baji. H  -  HiBecTKOBO-mejiOHHas, C  -  
cy6iueaoHHa)i, 111 -  luejioMHaji; F’R S  h H R S  -  TpeHabi aH<J><|>epeHHManHH cepHfl 
n H *0MHT0Bux h rHiiepcraiOBbtx 6aia:ibTOB no X .C . KyHO. PIoju cepnü BbineceHbi 
n o O .A . BorarrHKOByccoaBTopaMH (MarMaTH'iecKHe ..., 1987). I loa*cy6Harpn- 
eBoft h cyßicaanesofi cepuft noicaaaHbi c y ie ro M  aaHHbix B  JI. Macairmca c coaB- 
TopaviH (Mar\iaTH4ecKHe.... 1979)

BaBuieficx b KyiHCUKOM AaaTay Ha rpaiiHLie npoxeposoa 
h najieo3on.
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Phc. 3. Pacnpcje.ieiiHe pe.HKOJeMe.'ibMbix >jicmchtob b nopoaax o(|)Mo.mioBbix 
riapareHcioB a - wacJiHTVj rr Bapxaihm, CeBCpiias, 3e.nenaji. 6 - MaiJiHibi Cpcjuie- 
TcptHHCKoro MaccHBa. I - “ iiH*nee" paccjiocmioc ia66po. II - "BepxHce" oanopojHoe 
ia66po ( ra66po;ina6ajbi^,iHopHT-;iHa6ajbi), 111 - aaüKoBbift KOMiuiexc.

M H Iltpa.lO I H« H rtO lHMHÜ 3JieMeHTOB 
n . ia  ih i io b o i i  r p y n n u

B  poccw nax BepxoBbeB p Km» iio c t o h h h o  BCTpena- 
iotch  ih s k h  rmaTMHOHüOB pa3MepoM o t  0,3 ao  2,0 m m . 
kbyHeHHe m x cocTaBa Ha MHKpoaHaaH3aTope “ Camebax 
M icro" noKa3ano, mto cpeaH asHHbix oöpatoBam iH  pa3- 
BHTbl HCICTiOHHTeJlbHO ClUiaBW  Os, Ir H Ru. a HMeHHO: 
pyTeilHpHÜOOCMHH H pyTeHOCMHpHfl (TepTHep H ap., 
1998). TeM He Menee, b  3epnax nocaeaHcro nocTOHHHO 
(JiHKCHpyiOTCH 6oaee MeaKHe (0,01-0,05 m m ) H30MeT- 
pHHHbie 1UIH TOHKOrUiaCTHHMaTblC BbiaeaeilHa HpHaHHCO- 
a e p *a u ie ii *e.ne3nCTOfl anaTHHbi, KOTOpbie paiBHBaKn- 
c« b ;io  i b TpeuiHH OTaejibHOCTH, noanepKHBaa KOHueH- 
TpwHecKHe joHbi pocTa MHHepajia-xo3amia. BHyTpn H30- 
MeTpHHHbix KpHCTajuioB 4>eppomaTHiibi oöiiapy/KCHbi 
eine Goaee Me.’iKiic b k jik v ic h h * aaypHTa. flam ibiH  m h h c - 
pajibHbiü napareHeinc yKa3biBacT Ha 0TH0CHTe.nbH0 hc- 
BblCOKytO (|)yrHTHBHOCTb ccpbl B HCXOflHOM MarMaTH- 
MecKOM cyöcTpaTe h npe/ino.naraci b  KanecTBe iiaiiöo- 
/iee BepoaiHoro Kopennoro h c to h h h k3 30Hbi xpoMHTO- 
bo h  MHHepaainauHH, pa3BHBaiomHeca na rpam m e “ Man-

THfiiibrx" h KyMynxTHBHbix yjibrpaMa- 
i|)HTob B p a3p e3e o (|ih o ;ih to b o ü  ac- 
counauHH (Legendre, Auge, 1986).

Mop4)o/iorHHecKHe oco6eHHoc- 
TH pejl l.erfia B BepXOBbHX miMHbl p 
Khh ripeanoasrsioT ochobhoCi ae- 
jiKiBiiajibiibiH choc KaMetiHoro MaTe- 
piiajia c ee io*Horo h boctohhoto 
BoaopaiaeaoB, rae aoKajiinoBaubi 
nopoaw oniicamiwx Bbiuie o^mojih- 
tobmx napareHe30B rr. EapxarH a», 
CTaHOBOü xpe6<rr h MeMoaaH Hau- 
6oaee KpynHbic npoaßacHHJi xpown- 
tobmx pya Ha aaimoft TeppwTopHH 
33KapTHpOBaHO CpeaH ayHHTOB ueH- 
TpajibHofi nacTH yabTpaMa())HTOBoro 
M3CCHB3 r. Bapx3THofi. Oho npea- 
CTaßjuieT coöoh aHnemiyio 30Hy 
BKparuicHHbix pya MouuiocTbio oko- 
ao 20 m c aHHia.MH MaccHBiiwx xpo- 
mhthtob, pscnpeaeaeHHe KOTOpbix 
KOHTpoanpyeTCü ae(J>opMaunoHHbi- 
MH CTpyKTyp3MH JOKOHCO.TMjaHUli- 
OHHOTO 3Tari3 HCTOpHH MaccHBa 
(KpacHOBa, TepTHep. 1996) Bh>t- 
peHHee CTpoeHHe aaHHofi johu (b 
HanpaBaeHHH ot Kpa» k ueHTpy)xa- 
paKTepmyeTCfl nocTenenubiM nepe- 
xoaoM ot xf)OMHTCoaep*amHx ay- 
HHTOB Hepe3 BKparmeHHbie XpOMH- 
THTbl K ryCTOBKpaaneHHblM h chhb- 
hum pa3iiocTHM nocaeaHirx B 3tom 
we HanpaB.ieHHH yBejiimuBaeTC» 
CTeneHb naacTimecKofi ae4>opwa- 
uhh oaHBHHa. BbipajKaiomefics CMe- 
HOfi ero MHKpOCTpVKTypHblX THflOB 
no cxeMe "rtpoTotpaHyisipHbiii. nap- 
KeTOBHaHblH —> MOiaHHHO-aeÜCTO- 

Bbiü —> aeücioHbiH “  h ycnaeHHeM npeanoMTirrejibHoft 
OpiieHTHpOBKH, OÖyCaOBJleHHOH BH\TpHKpHCTaJL11IHeC- 
KHM CKOab)KCHHeM nO BblCOKOTeMnepaTVpHOH rpaHC.TS- 
uhomhoh CHCTeMe {0 k l}[ 100] (KpacHOBa. 1'epTnep. 
1996). XHMHHeCKHH COCTaB OjiHBHHa TaK*e OÖHapyAll- 
BaeT 33KOHOMepHbie BapiouiiH, x3paKTepH3>)icb najeHH-
eM *eae3HCT0CTH (ot 9 ao 5 %  Fa) na <|>OHe c.iaooro 
VMeiibiueHHH coacp/KaHim NiO (ot 0.42 ao 0.25 wac 
% ). B ayHHTaX H BKpaiUieHHbl\ XpOMHTllTaX BepXHHX Ma- 
CTen pyaHOH 30Hbi oTMe'iaeTc» o'ieiib TOHKas h yöoras 
Cy,lb4>HilHM MHHepa.3H3ailH!l

flaHHbie no MmiepajioniH naaTHHOBbix jaeMeHTOB b 
xpoMHTOBbix pyaax r BapxaTHOH noxa hc no.n\>ieHbi HeT 
aaHHbix h no pacnpeaejieHiuo Ir. Ru. Os TeM hc MeHee. 
no pe wibTaTaM aroMHO-afkopöunoHHoro aHinua HaMH 
ycTaHOBJienbi iioBbimeHiibie KOHueHrpauitii Pt u P J b 
aaHHbix nopoaax (Ta6amia) KaKoKa)a_iocb. MaKCHManb- 
iii,in ypoBCHb HaKoruieiiHii ithx MeTa/uion peajiH3yeic« 
b yabTpaMa<})HTax c OTHOCHTeabHO paccesnuiOH BKpan- 
aeHiiocTbK) xpoMuuiHHeaiiaoB H3 Bepxiieii >iacTii pyfl- 
hoh 3onbi CaiiBHbie xpoMtnoBbie pyaw oÖHapyoKMBaioT



M i iH c r a i f in ia  MarMaTHHeCKHX k o m id ic k c h b 233

Taöjiuua. ConepmauHe fijiaropo/iHbix MCTajuiOB b yjibTpaMa())HTax r. EapxaTHofi

.V» oöpam a llopo aa
Twn MHKpo- 
cipyxTvphi

Cr2Oj
(% )

CoaepixaHwe fu iaro poa iiux  McrajuioB 
(Mr/T)

n o jio *c-
HHe B 
Bcp 1M- 
KajIMIOM
paipeie
pyanoR
JOIIM

Pt Pd Au Ag

Bx-10/3 A>h ht
llp o io rp a iiy-

jinpiiMH 0,60 570 1700 1,9 990
KpOB/ld

▼

UCHTpajIb-
iiax MacTb

Kx-34/5 MojaHHHo-
,lCHCTOBhlft 0,78 1700 1800 -

3400

H\-34/9 4,00 700 1200 - 75
Hx-34/19 XpOMHIHT

BKpail.lCHIIKlfl
JIcfldO HblH 7,52* 5100 - - 950

Bx-34/l3a /(v iih t

HHTpapy.niMit 0,50 1100 820 - 1900

Bx-34/13
XpOMHTHT

rycroBicpaii-
jie iiiiu n

20,40 29 18 6
HO.

Bx-34/16 XpOMHTMl
MaCCHBHUH

42,40 0,33 - 7 1400

UpHMCMailHC. Alia.lH3U BblllO.lHCHU aTOMHO-aÖCOpUMOlIHhlM MCTO/1ÜM B AUJUIMTHMCCKOM HCIITpC OWThM CO PAH. 
* - co;icp*aHnc Cr2Oj paccwHTaiio no .aaHHbiM HeftTpoHHO-aKTHBaiiMOHiioro onpc/ic.'icHHsi Cr.

MHHHManbHbie KOHueHTpauHH Pt, Pd H Au, MTO nO-BHÜH- 
momv, o6yc.n0 B.ieH0  MiirpauHefi ö aa ro p o a H b ix  MeTaa- 
jiob b n p o u e cce  aH HaM 0 M eraM 0 p<(>H3Ma unw hx  lOHajib- 
h u m  oT.no*eHHeM rrpn p e c m p o B a H  hh  H cx oüH o ro  MaH- 

THflHoro c y 6cTpaTa. B MaeTHoeTH, p e iK o e  o ö o ram eH H e  
BKparUieHHblX XpOMHTHTOB rUiaTHHOH, a ayH H TO B -  B 
6o jibu ieü  crreneHH n an aaan eM  x o p o u io  ya in b iB ae T c a  c 
naneHHeM TeM nepaT yp  oaH BH H -xpcM H TO Boro  paBHOBe- 
ch»  o t  1200-1300 °C  ( a n *  jie f ic ro B b ix  TwnoB MHKpo- 
c rp y ir ry p ) a o  950-1100 °C  ( a n »  M oiaHM Ho-aeficTOBbix 
h npoTorpaHy^npHb ix T H n oB). B cb » 3h c  s th m  , c  onpe- 
uejieHHOfl a o a e f l y c a o B H o c ™  moxciio a o n y c K a n .  0 6 0 - 
rauieHHe M accHB h w x  xpom m tobux  p y a  “ T yro rm aBKH M H ”  
n r3 (R u , Ir, Os).

EjiaropoaHOMeraabHaa MHHepaa H3aiiH» nopoa Cpea- 
HeTepcHHCKoro MaccHBa b Hacronuiee BpeM» H3yMeHa 
ropa3ao noapoÖHee. XapairrepHOH ocoöeHHocTbio aaH- 
Horo MaccHBa »B.niieTca npaKTHMecKH noaHoe OTcyT- 
CTBHe xpomhthtob h NOCTOHHHO OTMenaewa» b nopo- 
aax KyMyjiÄTHBHoro KOMiuieKca pacce*HHa» BKpanaeH- 
HocTb cynwfmaoB fleTa/ibHbiH aHajiHi pacnpeaeaeHH» 
Pt H Pd B pa3pe3e HyHHT-BCp.IHT-KJlHHOnHpOKCeHHTOBOfl 
cepnn Ha k»khom (JuiaHre MaccHBa. npoBeaeHHbifi B.F1. 
flpyroBbiM (1986), a no3>Ke A 3. Hioxom (1992, 1994), 
ncBBo/inn BbiaeJiHTb KaK mhhhmym aBa cTpaTH(J>opMHbix 
naaTHHOHOCTHbix ropinoHTa, npHypoMeHiibix k cyabcjw- 
ÜHiHpOBaHHblM pa3HOBHaHOCT*M nopoa (IljiaTHHOIIOC-
HocTb ..., 1995; floaHH h ap., 2000). Oami H3 hhx ao- 
KajiH30BaH coöcTBeHHo b ayHHTax (Pd=650-970 mt/t ; 
Pt=210-620 Mr/T; Au=100-135 mt/t ), aapyro fi-  b 30He 
pHTMHMHoro nepecjianBannji ayHHTOB, BepaHTOB h io ih- 
HonHpoKceHHTOB (Pd=420 mt/t ; Pt= 130 mt/t; Au=10-
100 Mr/T). Flpu 3TOM MaKCHMaJibHbie KOHueHTpauHH 30- 
JiOTa, KaK npaBHao, CMemeHbi BBepx no pa3pe3y KyMy- 
jihtmbhoh yabTpaMai)iHT0B0ü cepHH. noao6na» TeHaeH-

uh» aBT0H0MH0ro noBeaeHH* Pd h Au 6 b ia a  3a<J)HKCH- 
p o B a H a  paHee h n o  H a u iH M  a a H H b iM  (Y tkh h , 1990). Ha- 
npHMep, M aK C H M yM  n a K o n a e H H *  n a a a a a H »  paccHHTaH- 
H b ifi n o  cpeaHHM KOHuempauwiM b n o p o a a x  o^hojihto- 
Boro napareHe3a, OTMeMaeTc» an» pa3H0BHaH0CTeii, 
o ö o r a u ie H H b ix  lo iH H o n n p o K c e H O M , T o r a a  KaK  a n *  3o ao-  

Ta -  a n »  Ma(})HTOB aaHKOBoro KOMnaeca.
ComacHO aaHHbiM A.3. M30xa c coaBTopaM h (H30x h 

ap., 1992), MHHepaabHa* accouHauH* nnaTHHOHaoB npea- 
craaneHa caowHbiMH coeaHHeHM»Mh Pd, Pt, Ni, Cu, Pb, 
Au, Sb, As h Te (cTHÖHonaanaaHMHT, MepTHHT, opceJiHT h 
ap ), Koropue Haxoa»TC* b tcchom napareHe3e c cyab(J)H- 
aaMH (nup pon iH O M , xmnesyaHTOM, neHTjiaHaHTOM h ap.) 
CaMOcitMrreabHbix MHHepanoB Ru, Ir h Os 3aecb He 06- 
HapyjKCHO. KaK npaBHao, cynwJiHabi h MFir o6pa3yioT 
TecHbie cpacrami* c xpoM am eTHTOM  w ih  aoKanmyioTC» 
b KpaeBwx 3epHax HHTepicyMyaycHoro xpoMHTa.

Ha OCHOB3HHH noayMeHHbix pe3yjibTaroB, A .3. H 30- 
xom c coaBTopaMh CpeaHeTepcHHCKHfl M accH B 6biji ot- 
HeceH  k aH((i<j)epeHUHpoBaHHbiM ayH H T-KaHH onnpoKce-  
HHT-ra66p0BblM  M aCCHBaM, OTJIHHHbIM OT THnHMHblX 
o<J)HoaHTOB cK jiaaq aT b ix  o ö n acT e fl (riaaTHHOHOCHOCTb 
..., 1995). TeM ne MeHee, ocoochhocth BemecTBeHHO- 
ro cocTasa nopoa aaHHoft yabTpaM a(|)HT-M a(j)HT0B0fi 
acco uH auH H , a TaK*e hx  cTpyKrypHbie B3anMOOTHOiiie- 
hh» ßojibuiHHCTBOM  n c c a e a o B a T e a e f i onwcaHbi hmchho 
b KaMecTBe T w n oM op ^H b ix  an* otfiH oaH ToBon a cco u n a-  
uhh Ky3iieui<oro AaaTay (OtJwoam-oBa* ..., 1982; Toh- 
MapeiiKo, 1989; Chmohob h ap., 1999 h ap ). B to  we 
BpcM», cxoaHa* naaTHHOBa* MHHepaaH3aiiM» (c th 6ho- 
naaaaaH T , cricppnjiHT, ro jim irBypT M T  h ap.) b TecHOM na- 
pareHe3e c cy;ih(})naaMH ycTaHOBaeHbi h b n o p o aax  Ky- 
Mya»THBHOit yaTpaMa<J)HTOBOH cepHH 0<()H0aHT0B0r0 pa3- 
pe3a U le T a a H a  (Pnchard et al, 1986). Ho, b oTaHMHe ot 
C p e an e T e p cH H C K o ro  M ac cH B a  3aecb b ueHTpajibHbix
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MaCTHX XpOMHTOBWX 3epeH 33<J)HKCHpOB3HU H MHHCpa- 
Abi TyroanaBKHx ruiaTHHOHAOB (Ru , Ir, Os). Flo HauieMy 
MHeHHio, üaHHhie (JiaKTbi nojiTBepjKAaioT MiiorooGpa- 
3He ÖAaropoAHOMeTanbHOfi MHHepajimauHH b oiJiho- 
a h to b u x  napareneiax h Tpe6yioT CBoero o6MCHe- 
khx b öyayuieM. I lo n a  mm hccom hchho  HMeeM Aejio 
c onpeacjicH H ofl lO Hajib iiocTb io  o ta o ik c iih s  riTM i< 
30ji0Ta, o6ycjioBiieHHofl hx pa3Hoß noaBiDKHocTbio 
b MarMaTHMecKOM npouecce.

reoaHHaMHMecKati Moaejib 0<t>H0JiHT0reHeia b 
K y iH e iiK O M  A z iaTay h n epcneKT H Bb i 
njiaTHHOHOCHOCTM perHOHa

AHaninHpyn oco6enHocTM pacripeAeAeHHH ruiaTmio- 
BblX MeTaJUTOB B pa3J1HMHblX 0(|)H0AHT0BblX KOMTUieK- 
cax MHpa X.M. IlpHnapA c coaBTopaMH ycraiioBnnH, hto 
HaHÖoAee öoraTue KOHueHTpauHM b (ao 60 rh ) OTMe- 
hsjotch b Tex accouHauHnx, rne paiB m a mouihsx (ao 
1500-2000 m) 30Ha xyMyjixTHBHbix yjibTpaMa<J)HTOB, 
4>HKCHpy)oiuHX neTpo^ornnecKyio rpammy nepexona 
“ MaHTHX-Kopa”  (Prichard et al, 1996). Jln *  o&bxcHe- 
hhx 3Toro (Jjaicra aBTopaMH öbuia npeano*eHa opnrH- 
HajibHax reouHHaMH’iecKaji Moaejib 0(|)H0JiHT0reHe3a. 
B nacTHocth, zum (JwpMHpoBaHHX 6orarwx imaTHHOBbix 
pyfl aoawhm peajiH30BaTbcii ABa ochobhux ycAOBHx: 
1) BbicoKHe creneHH ruiaBjieHHX hcxoahoto MaHTHÜHO- 
ro cyöcTpaTa, oöecnemiBaiomHe MaKCHMajibHoe niBJie- 
•leHHe ÖJiaropoAHUX MCTajuiOB; 2) MaKCHMajibHO noji- 
Has h flocTaTOWHO MeaneHHad flHc^epeHUHamw b ray- 
6hhhoh MarMaTHMecKofl KaMepe, cnocoöcTByioiua» 
MaKCHMajibHofl cerperauHH ruiaTHHOHAOB. 0<|>hoahto- 
Bue KOMiuieKcu, o6pa3yK>uiHecx b o6cTanoBKe cnpe- 
AHHHO-OKeaHHHecKHx xpeÖTOB, He OTBenaiOT nepBo- 
My ycjioBHio, TaK KaK b aaHHOM cAynae njiaB/ieHHe 
npoHcxoAHT b cyxHx ycjioBHSx. CTeneHb iiJiaBJieHHX 
MaHTHHHoro cyöcTpaTa b 30He cyöjiyKUHH 6oAee bu- 
coKax 3a cneT BOBJieHeHHX b npouecc boau, 33koh- 
CepBHp0B3HH0H B MOpCKHX OCaAKaX. ÜAHaKO npH 
3tom, no Mepe yaajieHHH o t  rjiyöoxoBOAHoro meAO- 
6a, napuHanbHoe AaBJieHHe boau npn MarMoreHepa- 
uhh naaaeT b pesyAbTaTe ee AHCCHnauHH Ha 6oAee 
paHHHX CTaAHdx cy6ayKUHH, a CTeneHb ruiaBJieHHH co- 
OTBeTCTBeHHO T aKxe yMeHbiuaeTC». HanpuMep, He- 
nocpeACTBeHHO b lOHax ao a to  pa3BHBaioiiierocx 3a- 
AyroBoro cnpeAHHra 6yAyT ^opMHpoBaTbcx o4>ho- 
AHTOBue accouHauHH c 6a3aJibTOHaaMH THna MORB, 
KOTOpbie TaK)Ke He o6Hapy>KMBaioT 3H3HHTeAbHoro »ia- 
KOnjieHHX ruiaTHHOHAOB

Ma(|>HT-yAbTpaMa(t)HTOBbie accoiwauHH, (JwpMHpyio- 
UlHeC» B 0ÖCT3H0BKe OCTpOBOAyiKHblX CHCTeM, HaHÖO- 
Aee nepcneKTHBHU zum 6o ra io f i ruiaTHHOBoü MHHcpa- 
ah33uhh. BbicoKHe creneHH ruiaBAeHH» MaHTHH o6ecne- 
HHB3IOT nOXBJieHHe ÖOHHHHTOBblX HCXOAHUX paClUiaBOB 
c BUCOKHMH COAepwaHHAMH TyrOrUiaBKHX KOMllOHeHTOB, 
b tom wHCAe h ruisTHHOHAOB. TeM He Metiee, nenocpea- 
CTBeHHO b6ah3h n iy60K0B0AH0ro  »e.no6a 3Tir MarMbi 
AOCTHTaiOT nOBepXHOCTH, He HCIlblTaB AH()>(t>epeHUHaUHH. 
H nnaTHHOBbie MeTaAAbl OCTajOTCH B paCCeXHHOM BHAe
H s hckotopom yAaAeiiHH o t  iKeAoöa AH<t>()>cpcHUHauH>i

ripoxoAHT HaH6oAee noAHO, b pesyAbTaTe nero (jiopMii- 
pyeTcn MouiHax cepnx imwiieKopoBux yAbTpaMaiJiHTOB 
C BbICOKOnpOAyKTHBHbIMH pyAHWMH 33Ae?K3MH. CorAaC- 
HO B3rAXAaM X.M. flpH M SpA  C coaBTopaMH, B 3CCOUHa- 
uhh c y;ibTpaMa([)nraMH h ra66poHAaMH b a3hhom CAy- 
wae 6yAyT HaxoAHTbcx ByAKaHHTbi THna ocipoBOfly*Hbix 
TOACHTOB H H3BCCTKOBO-LUeAOHHblX 6a3aAbTOB.

K o H e 'iH o , u a  M o aeA b  a o c t s t o h h o  cxeiuaTHHiio 
oGbxcuaeT npHHHHU 06pa30B3HHX 6oraTbix h 6eAHwx 
UAaTHHOHAaMH o (J )h o a h to b h x  KOM nneKcoB. TeM He Me­
Hee, 0H3 M O *eT  6w Tb  npnH XTa b KawecTBe paöoHeft th- 
noTe3w h no  Mepe H aKonA eiiH »  AaHHbtx 6yAer cyme- 
CTBeilHO yTOMHXTbCX.

TeOAHHSMHMeCKSX n3AeOOÖCT3HOBK3 (flOpMHpO- 
B3HHX 0<j)H0AHT0Bbix accouHauHfi Ky3HeuKoro Ajla- 
Tay, no cymecTByiouiHM HbiHe npeacT3BAeHHXM, co- 
oTBeTCTBOBSAa cpeAHHHO-oKesHHHecKoR ropxqeti 
tom Ke HCAaHACKoro THna b no3AHeM pH(j>ee-psHHeM 
BeHAe h tis'iajibHbiM cTaAHXM 3aAyroBoro cnpeAHHra 
b ri03AHeM BCHAe-paHHeM KeM6pHH (Chmohob h Ap., 
1999; üaothhkob  h Ap., 2000). IlpHBezieHHbie hsmh 
aaHHbie no BemecTBeHHOMy cocTaBy o^hoahtobux 
napareHeiOB rr. CeBepua«, 3eAeHax h BapxaTHan m 
CpeAHeTepcHHCKoro MaccHBa, b ueAOM cornacyioT- 
ca c npeAnoAaraeMoft hx ocTpoBOAy*Hoft npHpoAoü. 
MoutHax (He MeHee 1500) 30Ha nepexoaa M e*ay 
co6cTBeHHO ManTHfinuMH nepHAOTHTaMH h ra66po- 
HAHWM KOMnAeKCOM, OTHOCHTeAbHO HaCUUieHHSIl 
cyAb(|>HA3MH, a TaK*e bucokhc KOHueHTpaunH nna- 
TH1IOHAOB B KyMyAXTHBHUX üyHHTaX H XpOMHTHTaX, 
noATBep>KAaioT 0CTp0B0Ay*H0e npoHCXOWAeHHe no- 
3AHeBeHACKO-paHHeKeM6pHfiCKHX Of|>HOAHTOB H C 
no3HUHH mo Ae ah X.M. IlpHHapA c coaBTopaMH. TeM 
He Meuee, CAeAyeT AonycKaTb BepoxTHyio AaTepaAb- 
Hyio HeoAHopoAHoeTb c y 60KeaHHMecK0H nAHTu, 
oöycJioBJieHHyio ycAOBHXMH ee ()>opMHpoBaHHti (cie- 
neHb nAaBAeHHn h AH(t>4>epeHUHauHH) h npocrpaH- 
CTBeHHblM nOAOJKeHHeM  OTHOCHTeAbHO <J)poHTa OCT- 
Pobhoh Ayi H. XapaKTep p a c iip e a e A e H H H  peaKOie- 
MeAbHUX 3AeMeHTOB b ra66poHAax yxa3aHHUx napa- 
reHe30B noKa ib iBaeT  öoAbiuee cooTBeTCTBHe c 
M ORB-THnoM  nopoA accouHauHH rr. EapxaTHofi, 3e- 
AeHofl h CeBepHofi, a cAeaoBaTeAbHo, h öoAee yia- 
Aennoe h x  noAoiKetiHe o t  o c tp o b h o H  avth .

Hcxoa» H3 Buuie HiAosiceHHUx MaTepHaAOB, h3h6o- 
Aee nepcneKTHBiiuMH b OTHOuieHHH ÖAaropoüHUX Me- 
T3AA0B CAeayeT CHHT3Tb nopoau 30Hbl nepeXOA3 “ M3H- 
THs-Kopa” , T.e. co6cTBeHHo AyHHTOBoro h noAoesaro- 
ro AyHHT-BepAHT-KAHHonHpoKce HHTOBoro KOMiuieKca. 
MHHepareHHHCCKaX 30HaAbH0CTb A3HH0H 30HU Bupa*a- 
eTc» b CMeHe BBepx no pa3pe3y oÖHAbHoro xpoMKro- 
Boro opyaeHeHHH Ha paccexHHoe cyAktt)HAHoe B 3tom 
* e  HanpaBAeHHH, ho-bhahmomy, npoHCxoaHT nocAeAO- 
B3TCAbH0 OTAOlKCHHe H DAaropOAHblX M&T3AA0B, B pe- 
3yAbTaTe nero HSHÖOAee TyronA3BKHe DAeMemu (Ir, Ru 
H Os) AOKaAH3yiOTCfl HCKAIOMHTeAbHO B OOraTblX XpO- 
MHTHTaX, ruiaTHHa -  BO BKpSIUleHHUX CAaÖOCyAblJlHaH- 
IHpOBaHHblX XpOMHTHTaX, naAilSAHÜ - B CyAb<j)aaH3HpO- 
BaHHbix AyHHTax, Bepnirrax h KAHHorm poKceiiHTax, a 30-
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jio to  TsroTecT k Ma<J)HTOBofl MacTH pa3peia. riofloÖHaji 
cxeMa noKa mojkct paccMaTpHBaTbcx Jinuib KaK npea- 
nojio*eHHe h ncoTOMy Tpe6yeT eine aonojiHHTeabHoro 
OÖOCHOBaHH*. OflHaKO OHa nOlBOJIdeT O&bllCHHTb iipw- 
miihv pa]Hoo6pa3Hx anaTHH0HüH0fl MUHepajiHiauHH h 
cooTBeTCTBeHHO öoaee rpaMOTHO nnaHHpoBaTb nonc- 
KOBue HccJieaoBaHHX. B  uejioM *e . nopa3JiHHtibiM Kpw- 
TepimM h reofliiHaMHHecKoft oöcTaHOBKe 4>opMHpoBa- 
hhh yjibTpaMa(()HTbi o(|>HOJiHTOBbix napareHeiOB ceBep- 
Hofl Mac™ KyJHeuKDro AaaTay oueuHBaiorc» iiaMH KaK 
BecbMa nepcneKTHBHbie npaKTHMCCKH Ha Becb cneicrp 
njiaTHHOBbix MeTanjioB.
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