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H o B b ie  AaHH bie no  m y H e m n o  o j ih b h h o b  y jibrpaivia(|>HTOBbix nopoa 
(3 I1 P ,  neTpO CTpyKTypH b lH  H MHKp030H,n0BblH  aH a JIH 3 b l)

O.n.JIECHOB', B.E.HCTOMHH1, A.H.4EPHblLUOBJ

'H hemumym seojtosuu CO PAH, .̂ HoeocuöupcK 
’Tauacuü rocyHueepcumem. ^ Tomck1

B  TeieHHe nocJienHHx AByx flecHmneTHfl m ho thm h  
HccjieaoBaTemiMM, b to m  h h c jic  h sm h, npoBominocb 
H3y*ieHMe nopofloo6p33yioiUHX o jih b h h o b  M exo aoM  
SJieiopoHHoro napaMarHHTHoro pe30HaHca (3 n P ) (B e -  
j ih h c k h h  h ap., 1980, 1981; BejiHHCKHfi, EaHHHKOB, 
1986; JlecHOB, 1988; ToHMapeHKO, 1989; ToHMapeHKO 
h ap., 1982). npn stom  npecneaoBajiacb uejib onpeae- 
jiHTb 0CH0BHbie ocoöeHHocTefi pacnpeaeneHRa hoho b  
F e 3* b KpHCTajuiHMecKofi CTpyiaype o .ih b h h o b  pa3JiHH- 
Horo cocTaBa h reHeinca h  THnH3HpoBaTb hx  b cooTBeT- 
c t b h h  c HaöJiioiiaeMbiMH (Jio p M a M H  cneKTpoB 
3 n P ( F e ” ). B  s th x  pa6oiax, b m3c th o c th ,  OTMenajiocb, 
h to  coaepxaHHe hohob  F e 1* b o jih b h h c , a Taioxe (fiopMa 
hx Bxowflemt* b ero CTpyKTypy HaxoaHTca b 33bhchmo- 
CTH OT HCnblTaHHblX MHHepajlOM njiaCTHHeCKHX ae<J>op- 
M auHfl, x o t»  cymHocTb s to R  c b « h  ocTaBajiacb He »c- 
hoR. Än« üajibHefluiero H3yneHHji stoto Bonpoca h3mh 
6u j ih  npoaHajiH3HpoBaHu 22 o6paiua o jih b h h o b  H3 mh- 
HHMajIbHO H3MeHeHHblX BTOpHHHbIMH IipOUeCCaMH Jfy- 
h h to b  h rapuöyprM TO B, a TaioKe H3 x p o m h th to b , o to-  
6paHHbix b flByx yjibTpaM a^HTOBbix MaccHsax B o c to h -  
h o h  C h 6hph  -  FlapaMCKoro (B h th m c k o c  ruiaTo) h Oc- 
nHHCKoro ( B o c t o h h u R  CanH). 06a yicaiaHHbix MaccHBa 
npeacTaBJiJUOT C060R K p y in ib ie , rnyöoKo sp o anpoBaH -  
Hbie KpyTonaaaioujHe npoTpyiHH, cjioweHHbie npeHMy- 
mecTBeHHO c jia6o  cepncHTHHHJHpoBSHHbiMii miacTHHec- 
KH Ae(j>OpMHpOBSH H bl M H y/IbTpaMa(f)HTaMH, H3 KOTOpblX 
o r 6HpajiHCb o6pa3iu>i Jinx H iyH eH H * o jih b h h o b  (  ToHHa- 

peHKo, HepHbiuioB, 1990; 4epHbimoB h ap., 1997). 
flpeflHa3HaHCHHbie ajix H3ynenHJi MeroaoM 3 flP  ojih-

BHHbi npejiBapH TejibH O  noaBepniHCbXHMHHecxoMyaHa- 
JiH 3y Ha M HKp030H iie, a  Tam Ke m yn e H n to  hx neTpocr- 
pyKTypH b ix  o co ö eH H o cT e fi (T a 6j i . ) .

fleTpocrpyicTypH bie  nccjienoBaH H s noKaanH , ■rroo.w- 
b h h u  b  H cc jieayeM brx ynb ipaw ac^HTax nonBepniHCk paj- 
jiHHHbiM no  BpeM eHH. x ap s ic rep y  h  h h t c h c h bh o c t h  mac-
THMeCKHM ae4>OpMaURHM, CnOCOÖCTBOBSBUlHM ({»OpMHpO- 
B3HHK) painHMHbix THnoB MHKpocrpyKTyp 06maa cxe«a 
3BOJHOUHH MHKpocrpyKTyp npeflcTaBJiaeTca b CJieayio- 
iucm BHae npororpaHyiwpHa*, MeiorpaHvrorpHM, nop4>n- 
poKJiacroBSJi, nop^HpojieRcTOBax, McnaHHHaa, M03amH0- 
JiefiCTOBafl H M03aHHH0-IlapKeT0BHÄH3JI.

A H a j im  3 th x  06pa3U0B o jih b h h ob  Ha MHKpoioHjeiio- 
Kauu i, HTO HX 06maa *eJie3HCTOCTb OTHOCHTCJIbHO HKJKa 

h H iM e iw eT ca  b HHTepBajie 9 ,8 - 1 6 ,6 % , cojiep'/KaHHe MnO 
co crae jm e T  0,03-0,17% m scc., co aep w aH n e  CaO - 0,01- 
0,18% M acc., coaep>KaHHe NiO -  0,13-0,48% Macc.

CneKTpu 3 n P  nojiHKpHCTaJuiHHecKHX o6pa3U0B 
ojihbhhob CHHMajiHCb na panHOcneicrpoMeTpe X-irana- 

30H3 b oGjiscth nojiefi 0,005-0,52 Tji npn KOMHaTHOfl 
TCMiieparype. Cyzw no nojiyneHHbiM ashhum, bo Bcex 
o6pa3uax ojihbhh3 perHCTpnpyioTca uinpoKwe jihhhh 
nor.nomenH«, xapsKTepHue jjia  HH3KO)Kejie3HCTbix ero 
pa3HOBiiflHOCTeft, nojiBepruiHxca iinacTHHecKHM jeijiop- 
M3UHKM B OKHCJIinejIbHblX yCJlOBHHX (fOHH3p€HKO HÜP . 
1982). M 0 )K H 0  KOHCT3THpOB3Tb, HTO 3TH CneKTpbl (j)HK- 

CHpyioT npHcyrcTBHe b npoöax pa3JiHHHbix no BejuNH- 
He cKoiuieHnft hohob FeJ*(Kji3CTepoB). n o  ocoöemoc- 
thm cB o e ft KOH<t>Hryp3UHH cueKTpbi pa3ae^enbi Ha He- 
CKO/IbKO THIIO B (pHC., TaÖJI.).



neTPoreHcmc MarMaTHHeCKHX iiorxvi

Taftmma. Tnnbi cneinpoB 311P (Ke5t), MHKpocTpyKTypa h xiimhmcckhA cocTaB (% , Macc) ojihbhhob 
H3 yjlbTpaM3(j)HTOB llapaMCKOfO H OCIIMHCKOTO MaccHBOB

Tun
cneiopa

3np
X ° o6p. nopo/ia

Mmcpo-
CTpyK-
Typa

S i0 2 FeO MnO MgO CaO NiO CyMMa F,%

I ria-58/2 XpOMHTHT I1K

11
Ila-22/3 itymn- M n 41,03 5,15 0,03 51,73 0,01 97,95 9,8
na-26/9 /lyHHT nK 41,45 7,70 0,09 50,50 0,01 99,75 13,2
ria-36/11 flyHHT in 41,30 5,85 52,03 0,01 0,13 99,19 10,1

i .
1

na-36/6 flyHHT nji 41,04 8,75 0,12 49,66 0,02 99,59 15,1
na-55/3 üyHHT n r
na-59/2 flyHHT M Jl 40,61 9,58 0,12 48,05 0,08 98,44 16,6
na-12/4 AyHHT Mr 41,15 7,11 0,12 51,84 100,22 12,1
na-13/2 AyHHT Mr 41,34 6,97 0,09 52,11 0,02 100,53 11,8
na-31/6 AyHHT nji 40,71 8,59 0,16 49,57 0,03 99,06 14,8
0-16/4 flyrnrr nK 40,84 6,14 0,09 51,92 0,08 0,38 99,07 10,6
0-27/la flymrr nji 40,50 7,90 0,15 49,98 0,06 0,40 98,59 13,6

1 IV
1

Ila-2/2 rapu6yprwT M3 41,45 7,70 0,09 50,50 0,01 99,75 13,3
0-19/1 T apn6ypnrr nr 41,46 7,91 0,11 50,04 0,11 0,48 99,63 13,6
0-25/2 r  pau6yprvrr IIJ I 41,42 7,91 0,14 50,26 0,08 0,38 99,81 13,6
0-8/4 AyiiHT M r 40,83 8,66 0,11 49,17 0,18 0,21 98,95 15,0

0-30/2 flyHHT nji 41,15 7,47 0,06 50,41 0,04 0,36 99,13 12,9
0-30/1 F apu6yprHT Mr 40,94 8,08 0,17 50,51 0,13 0,40 100,23 13,9
0-29/1 rapiiöypinT M3
0-14/1 T apu6yprnT M r

ripHMCTaHne T h ™  MiocpocTpyinyp: ITT - npororpaHVTwpHaji, MT - »orpairymipHax, I1K -  riop(t>MpoKjiacTOBa)i, I Ul - nop<|>Hpojicft- 
croBa*. M3 - MO'iaHMHax. MJ1 -  MOjaHMHO-neflcTOBa*. MTI -  MoiaHHno-napKcioBHjuiaji. F = 100*FeO/(FeO+MgO), %  Macc. Tmiu 
cncicrpoB 3ITP (Fe5*) cootbctCTByicrr pnc. l i la  - o6pa3iu>i m I IapaMCKoro MaccHBa. O - oöpa3LUJ m OcnHHCKoro MaccHBa.

CneKTp I-ro ntna Ha6jnoaajicn Jim n b  b  o h h o m  06- 
pa3ue OJiHBHHa, npHcyrcByiomero b  BHae np H M ecn  b  
xp oM H nrrax  r iap aM C K o ro  M accH Ba  (06p. Ila-58/2). Flo 
aaHHUM  ncTpocrpyKTypHoro aHajitna 3t o t  o j ih b h h  HMe- 
eT n0p(J)Hp0KJiacT0ByK) MHKpocrpyicrypy, a Cyan no xa- 
pairrepy cneicrpa 3I1P, h o h w  Fe5'  np eacTaB JieH b i b  h c m  
Tojibno b  M ejiKHX m ia c re p a x .

C n e in p b i I l- ro  THna. Hx THnHMHbiM npHM epoM  mo- 
* e T  cayjKHTb cn e ic rp  O JiHBHHa H3 ayHHTO B Ila p a M C K o ro  
MaccHBa, H M eiom ero  n p o T o rp aH yn ap H y io  M H KpocTpyK- 
T ypy H OTHOCHTeJlbHO HH3KyiO *eae3HCTO CTb - F =  1 0 ,1 %  
(o 6p. FIa-36/11). A H ao io rH H H u e  cneicrpb i ycTaHO BJieHbi 
h b a p y ru x  o öp a3 uax  H3 ayH H TO B T o ro  * e  M accH Ba  - 
o6p .ria-2 6/9  ( F = I 3 , 2 % ,  nop< t)HpoKJiacTO Bas M H Kp o 
cT pyKT yp a) h  o 6 p .n a-2 2 /3  ( F = 9 ,8 % ,  MO-iaHMHO-napKe- 
TOBHüHaji M H KpocTpyKTypa). <l>opMa 3THX cn e icrpo B  yKa- 
3biBaeT Ha to ,  mto H a p s a y  c  pe3Ko n p eo ö jia aa io iiiH M H  
MejlKHMM KaaCTepaM H B 3THX O JIHBHHaX B HeÖOJIbUIOM 
KOJiHHecrBe n p H e yT eT B yK rr KpynH bie  K JiacTepw .

CneKTpu III-roTHna. Oöpa3uu o j ih b h h o b , h m c io iu h x  
cneinpu 3Toro THna, 6ojiee MiioroMHCJieiiHbi, MeM o6pa3- 
ubi co cneinpaMH asyx npeobioyiiuix t h h o b . 3tot t w i  
cneiopa npoHjunocrpHpoBaH Ha npHMepe o j ih b h h 3 H3 ay
HHTOB IlapaMCKoro MaccHBa (o6p. na-36/6, F=15,l%, 
nop<})HpojieHCTOBaji MHKpocTpyKTypa). noaoÖHbie cneK- 
Tpbi HMetoT h apyrHe o6pa3Ubi H3 Ha3BaHHoro M accH Ba 
(o6p. ria-59/2, F=16,6%, M03aHMHO-aeftcTOBa» MHKpo- 
crpyicrypa; o6p. fla-55/3, npororpaHynupHas MHKpocTpyK

Typa ), a TaioKe aBa  o ö p a m a  H3 ayHHTOB O cn n n cK on o  M ac
cHBa. O o p M a  cneicrpoB IIl- r0 T H n ayK a3 b iB ae T H aT 0 , m t o b  
3Thx OJIHBHHaX MejiKHe h KpynHbie K Jiacrepb i h o h o b  Fe5* 
npeacTaBJieHbi npHMepHO b  paBHbix KoJiHMecrBax.

Cneicrpbi IV - r o  THna Bbipa3HTejibHbiM npHM epoM  
ojihbhhob, HMeiouiHx TaKOH cneKTp, »anaeTcsi oöp.O- 
30/1 H3 rapu6yprHTOB OcnHHCKoro MaccHBa (F= 13,9%, 
M e3orpaH yjm pH a)i MHKpocTpyKTypa). K p o M e  t o t o  aaH- 
Hbifi THn Ha6jiK5flanc» b o6p. na-2/2 (F=13,3%, rapu- 
ö yp rH T , M03äHMHaji M H Kp ocTpyK Typa , ü ap aM C K H fi Mac- 
chb) h b o6p.0-29/1 (rapu6yprHT, MoiaHMHa» MHKpo
cTpyKTypa, OcnHHCKHft MaccHB). OopMa 3thx cneicrpoB 
yKa3biBaeT Ha to, mto b tbkhx ojihbhh3x npeacTaBJieHbi, 
maBHbiM 06pa30M , KpynHbie KJiacTepu npH OMeHb He- 
3H3MHTeabHOM KOJTHMeCTBe MejiKHX KJiacTepoB

Ha 0CH0Be HMeioiunxcn aaHHbix mojkho 3aKjnoMHTb, 
mto perHCTpnpyeMbie Ha cneinpax ojihbhhob cynepno- 
3huhh H3 oByx, pe>Ke Tpex uinpoKHx jthhhh HaxoajiT ceöe 
jiorHMecKoe o&b»CHeHHe b cncTeMax KJiacTepoB hohob 
Fe5* (Hctomhh h ap., 2000). Pa3Mepu 3thx miacTepoB 
H3MemncrTC)i npH6jiH3HTejibH0 ot HecKOJibKHX aecHTKOB 
aHrcTpeM (I-fi THn cneicrpoB) ao HecKOJibKHX tucxm aH- 
rc rp e M  ( IV - f i  THn cneicrpoB), npHMeM nocjieannü H3 th- 
noB no (J)opMe jihhhh h ee nojio*enHio b MarHHTHOM nojie 
npH6jiH*aeTca k V-My THiry cneiapa, KOTopuü Haöjito- 
aaeTca y nojiHKpHCTajuiHMecKoro oöpaiua MarmiTOKOH- 
ueirrpupoBainioro MHHepajia, b naHHOM cjiynae - moho- 
MHHepajibHoro MarHeTHTa (cm. pnc.)-
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Phc. 1. Twnu cncurpoB 3H P (F c ") njiacTHHecKH jccfiopMH- 
poBaHHtix ojihbhhob H3 yjikTpaMa(|)MTOB riapaMCKoro H 

OcrwHCKoro MaccHBOB 
T nn I (06p I la-58/2. xpoMHTHr. ti0p<{)Hp0K.iacT0Bafl MHKpo- 

CTpyKTypa, riapaMtKHH Maccws). I n n  I I  (06p. Ila-36/11, ay- 
hhi, npororpany.nipHan MHKpocrpyicrypa, I lapaMCKHfi msccmb). 
'In n  I I I  (o6p.l la-36/6, jyHKr, nop^HponefiCTOBaii MHKpocrpyK- 
Typa, riapaMCKHÜ MaccHB). Tun IV  (o6p 0-30/1, rapu6yprHT, 
Me30ipaH>7i»pna» MHKpocrpyicrypa, OcnHHCKHH MaccHB). Tnri 
V  (MOHOMHHepa-'ibHas npoöa Mai HCTHTa). I I ,  Tji - HanpmKen- 
HOCTb MamHTHoro non» b Tccjiax.

n o  peiy jibTaTaM  HauiHx Ha6juojieHHM MeToaoM 3 n P  
m o * h o  npeanojioxHTb, h to  MaKCHMajibHbie H3 4>hkch- 
pyeM bix pa3M epu  icnacTepoB h o h o b  Fe3*(o6o3HaMHM x x  
Mepe3 0  ÄOCTHraioT HecKonkKHx twchm  aH rcTpeM  (</ 
?n lO~sCM), b t o  BpeMx xax MHHHMajibHbie pa3Mepu 
M H KpocrpyKTypH bix  06pa30BaHHH, Ha6jiK>;iaeMbix noa 
MHKpOCKOnOM (0Ö03HaMHM HX 4epe3 £), COCTaBJlXlOT 
fipHMepHO HeCKOJIbKO MHKpOMCTpOB (> /?n  10 '‘cm ), TO 
ecTb L Ha nopx flox  h 6ojibUie iip eBb iw aeT  /. O tm c th m , 
np il H3yHeHHH MOHOlfipaKUHH OjiHBHHa noa ÖHHOKyjlflpOM 
*ejie3ocoaep*amne KaacTepbi o6umio Ha&moaaioTcx 
b BHae cryiueHHX ö yp o fl o xpacKH  npHnoBepxHoeTHoro 
cao x  KpyiiHbix KpHCTaruiHMecKHX 3epen MHHepaaa h jih  b 
BHae no.iHoro otcpaiuHBaHH» M ejiKHx 3epcH M H iiep a jia  
B  iiexoTopbix *e  cayM aax  b 3epHax Ha6a>0aai0TCji cy6- 
MHKpOCKOIlHHCCKHe Henp03paH Hbie BKJHOHeHHX, KOTO
pbie npaKTHHecKH ne noaaaK>Tcx O T ae jieH w o  o t  coaep-  
jKam nx hx KpHCTa/moB oaHBHHa npH npoöonoaroTOBKe.
OweBHaHO, HMCHHO B TaKHX BKJHOHeHHHX H COAepjKHTCS 
noaaB ax io m ee  x o a tn e c T B o  h o iio b  F e ” , 4>iiKCHpycMbix 
npHÖopoM npH cb eM Kax  e n e ia p o B  3 1 1P.

noMHMO o x ap am e p in o B aH H b ix  cneicrpoB 3 n P ,  no- 
ayMeiinbix aax npo6 iipnpoaHbix ojihbhhob, 6buiH ciw- 
Tbi cneKTpbi hx ayöjiHKaTOB, npeußapHTejibHo noaBepr- 
uihxcji KpaTKOBpeMeHHOMy onKHry ao 11 00 °C  b boc-

CTaHOBHTeJibHoW cpeae. OKa3ajiocb, mto nocae npoue- 
aypbi ODKHra mfreHCHBiiocn. iw m fi cneirrpoB 3np o.ih- 
bhhob cyiuecTBeiuio yMeHbWHJiacb no cpaBHeHHio c 
m rreHCHBHOCTbio jiHHHfi Ha cneiapax coorBCTCTByiomjix 
npHpoaHbix o6pa3iioB, a b OTae/ibHbix c/iyMaxx tth hh- 
HHH nOJIHOCTbK) HCMeinH H, TaKHM 06pa30M, H3MeHKnaCb 
caMa (}>opMa cneKTpa. OiiHcaHHMt) i^ e ic r, KaK Hau 
npeacTaBJixeTcx, mojkho o&bxcHHTb tcm o6cT0HTe.ii- 
ctbom, mto oöycaoBaeHHax BoccTaHOBHTeabHofi cpeaoii 
aH(j«|>y3Hx hohob KHcaopoaa H3 npnnoBepxHocTHoro 
caox 3epeH oaHBHHa c0np0B0*aaaacb H3MeiiemieM m- 
pxaoBoi o coctoxhh» (BoccTaHOBaeHHeM) TpexBaneHT- 
h w x  hohob »eaeia, Haxoaxiunxc* b ttom caoe. Pe3noe 
yrneHbUjetiHe hhtchchbhocth jihhhK Ha cneKTpax 3np 
OJIHBHHOB npH OTHOCHTeabHO KpaTKOBpeMeHHOM OT/KH- 
re, oMeBHaHo, yKaibiBaer Ha to, mto Kaacrepu hohob 
Fe1* paiinepoM /, HaxojWTex Ha nosepxhocth MHKpo- 
CTpyKTypHbix 06pa30BaHHfi, HMeiouiHX paiMepu L.

B h lB O / lb l

1) n o a a s a x io m a x  M acTb h o h o b  TpexBajieHTHoro 
w e a e sa  b  KpHcrraanax HH3K03Kejie3HCTwx o jih b h h o b , >̂hx- 
cH pyeM b ix  n o  c n e io p a M  3 n P ,  HaxoaH Tcx He Henocpej- 

CTBeHHo b  h x  KpHCTaaaHMecKoft C T p y ia y p e , a b  cocraBe 
pa ianM H b ix  n o  pa3MepaM  w ia c r e p o B  h  cyÖMHKpocKonn- 
MeCKHX BKJIWMeHHfi, OÖMMHO a0Kaj1K30B3HHbIX Ha nOB«p- 
XHOCTH 3epeH H Ha CTeHKaX C eKyiU H X  HX MHKpOTpeiUHH

2 ) n o  o co 6eH H ocT )iM  K0H (J)H rypauH H  cpeaH  cneici- 
poB  3 H P  ( F e 1*) oaHBHHO B mo* ho Bu ae aH T b  HecKo.it- 
ko THnoB, Koropb ie  OTBeMaror pa3JiHMH0H CTeneHH Ha- 
cwm eHHOCTH o ö p a su o B  m ia c rep aM H  hohob F e 3' ,  a rax- 
w e  pauiHM HbiM  hx pa3M epaM .

3 )  M iM eH eH H X  4>opMbi cn e ic rp o B  3 n P  ( F e 3*) ojih-
BHHOB H HHTeHCHBHOCTH (flHKCHpyeMblX Ha HHX JIHHHfi HC 
HaXOaXTC» B ripXMOH 3aBHCHM0CTH OT HCnblTaHHblX MH- 
H epaaoM  njiacTHM ecKHx a e tJw p M au H i) h  npHcym ero  eMy 
THna M H K p o cT p yK T yp u , a  TaioKe He HMeioT Henocpej- 
CTBeHHOfi CBX3H c  o 6m efl *eae3H CT0CTbK ) MHHepana 
O M eBH aH o , H cnb iT aH H u e M HHepajiOM  ruiacTHMccKHe je- 
(|x>pMaUHH B TOH HJIH HHOfl M epe CnOCOÖCTBOBajlH oöpa- 
30B3HHIO MHKpOTpeiUHH B erO  3epHaX, KOTOpbie BHOC- 
aeacT BH H  cjiy>KmiH KauajiaM H  a j i*  npoHHKHOBeHHx b hhx 
o K H cax io u iH x  4 u ii0 H a0B , o ö y ca o B H B u iH X  nepexoa sac- 
t h  CTpy K T y p H u x  aByx BaaeH T H b ix  h o h o b  *e n e 3 a  b Tpex- 

Ba jie H T H u e  h o h u ,  (JiHKCHpyevib ie Ha c n e in p a x  3 n P .
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I le T p o jio rH f l T a rH Jio - B a p a H H H H C K o ro  lu iy T o n a  (C pe/iH H H  Y p a j i )

B . H . M A E T O B

ypatbCKWi eeonoeocbeMO'iHaH jKcneduyuH, EKamepuHÖype

TarH Jio-G apaHH H H C KH R  lu iy ro H  ( T B n )  -  o a h h  H3 
KpynH eftu iHx b IlaaTHHOHOCHOM n once  Y p a a a  ( n n Y ) -  
H3BecreH . m aBH b iM  c>6pa30M. no p a fk n a M  H .K. Bbicou- 
k o to  (1 9 1 3 ),  E.A.Ky3HeuoBa (1 9 4 6 , 1 95 0 ), O.A.Bo- 
poöbBOH h  ap . (1 9 6 2 ). Bo jib iuH H CTBO  H cc ae ao B a T e ae fi 
paH H ero  n e p w o aa  C BW b iBaaH  b o 3 h h k h o b ch h c  Bce fi co- 
BOKynHocTH ro p H b ix  nopoa ruiyroHa o t  a y ro r ra  a o  rpa- 
HHTa c AH()K|)epeHUHauHeR poaoH aqa jibH o ft M a r n u  r a 6- 
ö p o B o ro  c o c ra B a .  Mcxojw H3 coBpeM eH H b ix  npeacTa-  
aBJieHHü T B n  paccM aT p H BaeT c»  KaK n o jin re H H o e  h  no- 
jixxpoH H oe 06pa30BaH H e, c<}>opMHpoBaBUjeec!i bo  Bpe- 
MeHHOM HHTepBajie n03aHHft OpaOBHK -  paH H HR aeBO H .

H aH 6o jiee  paH H efi n o  B03pacTy (O j- S , )  « B a u e re »  za6- 
öpo-do.iepum-njiazuoipaHumotaM acconuau,un lo ro -  
b o c to h h o R  nacTH  T B n ,  Bb iaeJM BiuaflC fi paH ee b ra 66po- 
lu ia rn o rp aH H T H y io  4>opMauHK> T a rw ib C K o ro  M accH Ba  
O B re o cH H K jiH H a Jib H b ie  . . ,  1 98 4 ). O H a  n p e a cT a B Jie H a  
aM(|)H6oji-cocciopHTOBbiM H, np eH M ym ecreeH H O  anoaH - 
oncHüoBW M H ra 66po, HHTpyajfpOBaHHbiMH naxeTaMH ao- 
jiepHTOBbix a ae K  h  u iTOKBepKaM H * h j i  lu ia rn o rp aH H T o -  
H aH oro  co cT aBa , cjiH Baio iuH M H C Ji b no ju i sp y rm re H b ix  
ÖpeKHHÜ H HeÖOJIblllHX HHTpyiH H  O Ö lUH e 0C06eH H 0CTH 
nopo a  acco u H au H H : u in p o K o e  pa3BHTHc 3eaeHOKaMeH- 
Hbix MeTaMop4>HHecKHX H iMCHeHHH, h h 3 kh c  co aepata-  
HH» K 20  -  0,1-0,5  % ,  P 20 ,  -  0 ,05-0 ,15  % ,  S r  -  150- 
300  t/ t, Rb -  <3 r/T n p n  3Ha4HTeabHbix B a p n a u n sx  co- 
a e p *a H H fl N a 20  -  0,8-3,5 %  b o c h o b h u x  n o p o a a x  h  a o  
6,5 %  b rp aH H To n aax . X a p a ir r e p  reo ao rH H ecK H X  co o t-  
Hom eHHA, oeoöeH H oeTH  MeTaMop<t>H3Ma, n e rp o-  h  reo- 
xhm hh aa io T  ocH O BaH H » paccM aT pH BaTb  a aH H y io  acco-  
LuiauMK) b KaqecTBe T e ia o H in e c K o ro  (J> p a™ eH ra  o ^ h o -  
JiHTOBOfi cepH H , co o T Be T C T By io m ero  Tofl qacTH ee  th -  
nHM Horo pa3pe3a (K o JiM a H , 1 97 9 ), KOTopa» c J io w e H a  
M accHBHbiM H ra 66p o  BepxHetf nacTH  p a c c a o e m io ro  th- 
nep 6 a3 H T - ra6 6 p oB oro  KO M iiaeKca, kom fuickcom  aoae-  
p irro Bh ix  a ae K  h ru iarH orpaH H TO H aaM H . C a e a y e T  3aMe- 
TMTb, HTO B BOCTOMHOM 3K30K0HT3KTC T B I1  nO aaHHbIM  
reo ao i HnecKOH c ic m k h  (jjparM eH Tapno  pa3BHTbi no3aHe-

opaoBH KCKo-paH H ecH JiypH ticKH e ByaK a iio reH H b ie  n o p o 
ab i 6a3ajIbT-pHOJIHTOBOfi (flOpMaUHH, CMHTaiOLUHeC)l KO- 
MarMaTHMHbiMH aoaepHTaM  h n aarM orpaH H To naaM  onn- 
ca im o fi a cco u H am m , >1x0 co rn acyeT cn  c  hx  neTpo- h reo- 
XHMHHeCKHMH XapaKTepHCTHK3M H. nO-BHÜMMOMy, 3TH 
ByaKaH oreH H b ie  o ö p a io B a H H ii c a e a y e T  paccM aTpHBaTb 
KaK co cT aB H y io  nacTb pasp e3 a  o4> hojih toboü  cepHH.

Bo aee  no3aHeü -  paHHecitnypHftcHofi no  Bp eM ern  4>op- 
MHpoBaHHX -  XBJUieTCfi HaHÖoaee xapaKTepHas b H F i y  ce- 
pH» ropHbix n o p o a  H3BecrHaji KaK ra 66po-nnpoKcenMT- 
ayHHTOBaji <t>opMauH)i (K y3 H eu o B , 1964). B o Jiee  aem nb- 
Hbie HccjieaoBaH H x aaJiH  ocHoBaHHe Bb iaeaHTb b o ö ie M e  
3 toh  4>opMauHH reTCporeHHbie ecrecTBeHHbie accouuauHH  
h KOMiuieKCbi (E (J)hm ob  h ap .1 9 6 7 , 1993). B  n p eaeaax  
TBn h3mh BbiaejunoTcx ayHHT-KJiHH0nHp0KceHHT0Baji ac- 
counaLm », KDMnjreKCbi QjiHBHH-aHopTHTOBbix ra 66p o  H 
jia S p a a o p o B b ix  ra 66poHopHTOB.

JlyHum-KJiuHonupoKceHimwsaJi acconuaniw. n o 
poab i 3Tofl accouH auH H  3 aaera joT  oöum ho  b BH ae m oJiH- 
poBaHbix Tea cp eaH  oaHBHH-aHopTHTOBbrx raö ö p o  BHyrpH  
T B n  h 3a e ro  npeaejiaM H  b o icpyweHHH aM(j>H6oaHTOB h 

poroBHKDB 3anaaH oro  o6paM jiem m . B  n o caean e M  cn yn ae  
o h h  M o ryT  paccM arpH BaTbcii b K an ecrB e  ajiiioxTOHHbix 
(jjparMeHTOB, TeKTOHHMecKH o rro p rH y T b ix  o t  T B n .  Han- 
6 o aee  KpynHbifi H3 tb k h x  (^p arM eirro B  -  H3BecTHbiH cbo- 
efl ruiaTHHOHOCHOCTbKi H w KH eTarH jibCKH H  ayHMT-nnpo- 
KceHKTOBbifl M accHB -  o finaaatrr qeTKO Bbipa>KeHHbiM koh- 

ueHTpHMecKH-30HajibHbiM  cx poeH H eM : e ro  ayH H TO Boe 
» a p o  OKpyateHO KaHHonHpoicceHHTOBofl o o o jio iikoh. Oc- 
TaJibHbie <{)parMeHTbi c a o *e H b i b ochobhom  icnHHonHpoK- 
ceHirraMH KpynH bie  cy iuecrBeH H O  toiHHomipoKceHHTOBbie 
Teaa, 3 aaera iom n e  b O K py*eH H H  raö ö p o H ao B , TaioKe 06- 
H apy*M BajO T  H e le n a }  Bb ip a*e H H o e  30HanbH0e CTpoenne: 
B HX UeHTparibHblX HaCTJTX COCpeaOTO‘ieHO MHOlKeCTBO 
oöo co öaeH H fl oaHBHHHTOB h BepuiHTOB. B c e  no p o ab i 3THX 
Tea, xaK rrpaBuno, o6oraiu eH b i CHaepoHHTOBbiM THTaHO- 
MarHeTHTOM h BMem aiOT H eöoabu iH e >Keae3opyaHbie Me- 
C TopoxcaeH iu  KanicaHapcKoro THna.




