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TOMCKOI'C OPOEHA TPYIOBOI'O KPACHOI'O 3HAMEHII
MOJIMTEXHHUYECKOTO MHCTUTYTA umenn C. M. KMPOBA

Tom 135 1965

METAMOP®HU3M U HEKOTOPbBIE OCOGEHHOCTH
JIOKAJIU3AU WU TUTAHA B 30HE WWHHAHWHCKO-
JEPBHHCKOI0o PA3JIOMA (BOCTOYHbIM CASIH)

0. M, IJIA3YHOB

{ITpeacrapnena npodeccopom A. M. KyspMHHLIM)

MIunaauncko-epOuHCKHil passioM, ¢ KOTOPbIM CBSi3aHBl  ONHChIBaeMble
Metamopdusuyeckne oOpa30BaHisl, HAXOAUTCS Ha IOro-3amagHoOM — KpbLie
Boctouno-CassHCKOro aHTHK/AUHAJABHOTO NoAHsTHA. OB nmpoTsrupaercss ma-
paJ/ieibHO BEAYLUIHM TeOJOTHUECKUM CTPYKTYypaM peruoHa OT HCTOKOB
p. Hep6unoit (npurok p. Enucest) no BepxHero TeueHud p. Kusnipa B 1eHT-
panbHoit yactu B. Casna.

ITo maupBIM MIoWaAHHX licciaegoBanuin @. . Tlaua, B. B. Xomenros-
ckoro [16], pasjom orpanuunBaer crpykrypy Ilporepo-Cagara ot majeo-
3011CKO# CKJianuaToil 06.1aCTH.

B 6acceitne pp. Cucuma, IIunael pasnoMm mpeacraBaser Co0O0 CHCTe-
My CONDSDKEHHBIX TIPOAOABHBIX HAapyLIeHHH, pacCeKalollnx OTI0XKeHIis
3¢ dy3uBHO-0CAJOYHON (KYBAaHCKOH) CBHTHI BEpXHero mpoTepo3os Ha rpa-
HHIlE COUJeHEHHs X C 6oJee APeBHMMH KapGoHaTHbIMH Toaumiamu. Obmas
TEKTOHHYECKAasi KapTHHA OJHOr0 u3 OTPE3KOB pasjoMa MpejacrapieHa Ha
puc. 1.

HIupura 30HBl B M1aHe 3—b5 ku, npeobJajaiollee TajeHnne [IJIOCKOCTEII
cMectutens — O3 nog /65—80°. Haubonee ocnabueHHble yu4acTKH Hapy-
meHHst (PHKCHPYIOTCH UENOUKH CJIOXKHO-IOJOCYATHIX MacCHBOB rab6po-mu-
PO-KCeHHTO-CepIIeHTHHATOBOIO ~ €OCTaBa, OObefuHeHHbx B JIbicaHckwuil
KOMILJIEKC [2].

B npejenax 30HB NOPOJBI NPOTEPO30s CHIDBHO JUCJIOUHPOBAHBL Il pac-
CJIAHLOBAHB, BHIGOPOYHO KATAKJAA3HPOBaHbBL, XaPaKTEPHO, YTO OHH HECYT
na cebe cnenbt O00Jee MHTEHCHBHOro MeTaMopdusMa, HeMKenu aHaJdoTHuHble
o6pa3oBaHusi, HAXOAfAIIHeCs Ha HEKOTOPOM YHaJeHHH OT pasioMa. 3o
06CTOATENLCTBO HAPAAY C IIMPOKUM JIHHEHHBIM DAa3BUTUEM Cpejd MoJjch
3¢ dy3uBOE TAKHX NOPOA, KaK aM(PUOOJHUTHl H MHIMATHTHI JIABHO NPHUBJE-
KaJ10 BHHMaHHe HCC/efIoBaTenell H HaXOAWJIO B MX TPVJAAX PasinuHoe 00b-
acHenue, [J1aBHOe BHUMAaHHUE NPH 3TOM OOLIYHO YAEJSIOCH MPOUCXOKIACHHIO
ampuboaUTOB. '

Taxk, JI. A. Bacuabes, Bnepsoie B 1942 r. XpaTKo OMMCaBIIHI MeTaMop-
¢uueckne MOpojn BepxHero Cucuma, cuntan aM(HOOJIHTH MPOAYKTOM IIy-
6OKOr0 peruoHasbHOTO MeTaMop(husMa ¥ Ha 3TOM OCHOBAHHM  OTHOCH.I
K caMOMYy JpeBHeMYy apxeiickoMy Kommniekcy B. CasHa.

®. $I. ITan cBsizpiBan aMGuGONHTH ¢ NPOSAB/JIEHHEM KOHTAKTOBOIO Me-
TaMoppusma. v

ITosnuee 3. Y. KonHuKOBa mpejJaarajia CYMTaTh HX JazxKe NPOM3BOA-
HbiME ra66po u ra66po-aMbu60anTOB JIBICAHCKOrO KOMILIEKCA. Kax 6yaer
MOKA3aHO, 5TO MOJHOCTbIO MPOTHBOPEUHT (PAKTHYECKUM JAAHHBIM.
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Bce npliBeaeHdble 371eCh BbIBOAB OCHOBBIBAJHCH HA HMOMYTHBIX HAO0.1i0-
JEHHSAX 11, €CTEeCTBEHNHO, He MOTYT CUHTATHCH OKOHYATEJIbHBIMH.

Mexay TeM crnabas M3Y4eHHOCTh MOPOJ B NpeAeaax paccMatTpHBaeMoil
TeKTOHHUECKOM 30HBLI, B YACTHOCTH, OTCYTCTBHE CBeJeHlil © CTeNeHH HX
MeraMopduama, nepBHUHOM cyOCcTpate, a CIe10BaTe/bHO, 11 regesuce C.1y-
AUTH IPHUHHON OMHBJISHHON MOJEMUKIT MEKTY HeeaeaosaTesamu. Muatepec
K JaHHbIM 00pa30BaHNsIM B NOC/AEAHEe BPEeMd BO3POC B CBSIZH € OTKPBLITHCM
@. §1. TlaHom B CepIeHTIHHTAX THTAHOMArHETHTOBOIO OpPYAEHeHNs, a HaMu
B am¢puboauTax WHTEPEeCHBbIX KOHUEHTpaUHil pPyTi.I4.

Hacrosuiue wMatepdHansl He NpPeTeHAYIOT Ha MNOAHOTY, HO, Ha Haul
B3IA%1, TO3BOAAIOT O11Ke NMOAOATH K pellernunio ponpoca o Meramopdusve

A A== 17
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2
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Pue. 1. ©parmMedHT TeKTOHHYECKOI KAPTHHLI Pa3aoMa.
Oci ckaagok: | —- CHHKGHHAABHLIX 1 2 —- aHTHKJAHHAALHBIX. [Ipeodaasatomiec
HanpapfieHte: 3 — paccaaHiosxy, 4 - - caoncrocry, 5 — rueficosatoctn. Hapy-
weHuda: 6 — reHepadeHbie, 7 -~ BTOpPOCTeleHHble, & — npejnoJaraemble,
9 — ycrasHoBaerHble, Tpewusb: [0 — paspnisa, 11 — ckanmsanuag; 11 a-— 30Hbt
UHTEHCHBHOrO pacchaanieBanusi. Huxuui  nporeposof: 12---wmpamopa c nay-
kami Tpaduermix ciavieB. Bepxunil nporeposoii: 13 —- seaenokamennnie 3g-
¢dyausol, 14— ambubosutsl, 15-- caausl, 16 < rHefice, 17 — H3BeCTHAKIL
18 - maccusnl JIbicaucKoro  radopo-uHPOCKECHUTO-CePNCHTHHOBOTO  KOMIJEKC,

B 30He pasjoma. redesdnce, ampuOOJUTOB H CBA3AHHON C HIM THTAHOBOM
Muniepasusauun B 3anaasoll yactu B. Casna.

Oana 13 "auboaee xapaktepHblx ocobennocteit Ulnnanucko-/lepOun-
CKOH TeKTOHHUECKON 30Hbl 3aK.J1I0uaeTcss B TOM, YTO B Heli HPHCYTCTBY:OT
HGPOABI, NPHHAAIEKALLTEe Pas/IYHbIM MeTaMOPhHUECKUM (pallHsaM.

B coorsBerersun ¢ kaaccupukauneii @, Jxk. Tepuepa 14] namn Boije-
SUIIOTCH CIeAVIOU(HE THIIbI MeTaMop(pHUeCKHX 06pa3oBaHMUii:

a) »pdy3uBH B 3€JeHOKaMEHHOIl CTa/uil H3MEeHEeHHUS.

6) aab6UTO-aKTHHOJIHTO-XJOPHTOBBIE CAAHILI 3€JeH0-CalLeBol (Galint,

B) poOroBooOMaHKOBbIE H  3MNHAOTO-AIbOHTO-aKTHHOJHTOBbIE —CJaaHIbE
51H10T0-aMpUO0AHTOBON (hauunu, ,

r) ampubonnts cobcTBenHo aM(pHOOIATOBON halmu.



Kpome ykazaHHBIX mnopoix OOGHADYKHUBAWTCS MHTMATHThl, a TaKxke
CeKylie Tejga rab0po, NHPOKCEHHTOB, CEPHEHTHHUTOB, HA XapaKTePHCTHKE
KOTOpBHIX MBI He ocTanapauBaeMmcd. Mayuenue meramopdusma mnocaeannx
MOKeT COCT@BHTb NpeJMeT CaMOCTOSTe ] bHOH paGoThL.

PaccmarpinBaemas 30Ha B 1eJIOM MMeEeT CJI0XKHOE TIeQ/IOTHYECKOe CTPO-
enue (puc. 2). B orpeapHbix yuactkax B pas3Hoi cTeleHH MerdMopdu3oBaii-
Hbie TIOPOJBl HACTO/MbKO TECHO IlepeMerKaloTcs 1pyr ¢ APYroM, 4To Ha
MepBblid B3rJafJ HEBO3MOXKHO BBIIBHTb KaKHe-I1HOO 3aKOHOMEpPHOCTH 11X pas-
MEILEHHS H B3aHMOOTHOLHEHHS.

Onu He 3aHUMAIOT WUPOKOH ILIOHIAJH, CJAaraioT OTAeJbHBEIE JUHEHHbIe
I0J10CH B HaubbJee ocaalb/ieHHbIX yYyacTKax pasJjoma.

Ilpu aerajibHOM H3YyYeHHH Pa3Pe30B B LEJIOM BLIPHCOBBIBAGTCS INOSCO-
BO€ CTPOCHHE 3OHDI. '

Ilpe:kae Bcero obpauraer Ha cefst BHHMaHMe TecHAas NPOCTpaHCTBEHHAA
MPUYpPOUEHHOCTb Hanbojee MeTaMOp(}H30BAHHBIX TOPO1 H NMPOAYKTOB MNpO-
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Puc. 2. Teonorudeckuii paspes uepea souy pasioma. 1—3ad-
GysuBnl, 2-— metamopduueckie caaHlibl 3a cueT 3¢py3uBOB,
3 — MPAaMOPLI ¢ NayKaMH TPAQUTHCTHX CAAHLEE, 4 - aMuGo-
JUTH, O -— MUFMAaTHTBl, 6 — HHTPY3HBHble MacCHBLI ra66po-

HUPOKCCHUTO-CEPIIEHTHHOBOTO €OCTaBa, 7 — HapYIeHus,

liecca OGHOTMTH3AUMM K aabOHTH3AUHMKM K IEHTPAJBHOH YaCcTH 30HBI, KOTO-
past GUKCHPYETCH 1EeNnouYkaMu raGOopo-MUPOKCEHHTOBBIX MACCHBOB 1 y4acT-
KaM{ Pa3BHTHSA MHIMATHTOB.

Habmonaercsi takiKe npuypodensocts aM@uioJuToB K 30HAM ROBbHI-
LWEHHOro paccjaHleBaua U TPEILIIHOBAaTOCTH.

ITo mepe yigajeHusi OT UeHTpa 30HBI B HANpaBJIeHUN, ONEPEUHOM HPO-
CTHpaHHo, nabdaogaeTcsd yMeHbllenne crenedd metaMopduama adpdy3usos.
AMOHOOANTH CMEHAIOTC pOroBooOMaHKOBLIMII caanuaMu. Ilocaeanue me-
PEXO/IAT B 3NHJAOTO-aKTHHOJHTO-aMbOHTOBLIE CIAHIIBL, KOTOPbIE, B CBOK
ouepedb, YCTYNamwT MeCTO XJOPHTO-aKTHHOJIHTO-aJbGHTOBLIM — CJIaHLAM ii
s(ysnBam B 0OBIYHOIT 3eeHOKAMEHHO (ha3e COCTOSIHUA.

* Huxe ocranopumca wa  netporpaduueckoil xapakTeplucTHKe HOpo.1,
pacnosarast 4x NOCJACAOBATE.IbHO OT Clabou3MeHenHeIX K Gogee MeTamop- -
(hHU30BaAHHBIM.

ITpenBapuTtesbHo OTMETHM — OCHOBHBIC YEPTBl HCXOAHBIX 3 (Y3UBOB.
YKaxem Takxke, uTo Kax/10# ¢alup MeTamMop(pHsMa NPHCYIM CBOH COBCT-
BCHHbIE THMOMOP(HBIE accolMallny MHHEPAJIOB, «NEPBOe MOABJECHHE KOTO-
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puix (pH nepexofie OT HU3KOH K GOJice BEICOKOH CTYHNEeHH MeTamopdusma)
OTMeuaeT HapyxkHble rpanuibl paccmarpueaemoid 3oHbl» [14]. Hanpuwmep,
A7 3€JIeHOCAaHUEeBOH (pauyu XapakTepHbl XJOPUT, aJdbOUT, IS IMHAOTOBO-
aM(pUOOIHTOBOH — CHHe-3eJieHasl TVIHHO3EMUCTAst poropasi 06GMaHKa.

[. 9¢dysuBnl Braau OT ONMHCHIBAEMON 30HB UMEIOT 3eleH0BaTO-CEpPYIO
OKpAacKy, aipoByIO, pexe MOPHHPOBUAHYIO HIH MUHIAJEKAMEHHYIO CTPYK-
Typy. B oOnaxenunsx yacro oGHapyKHBAeTCH HMIAPOBAst OTAJABHOCTh, Tepe-
clauBafie ¢ IJacTaMH HU3BECTHSAKOB, MUKDPOKBAPIUTOB. _

[Topona coctout u3 BHTAHYTHIX Jelcr maaruokaasa (Ne 5—7), morpy-
JKEHHBIX B UeMYHYATO-BOJOKHHUCTHH 6a3uC H3 XJOPHTA H aKTHHOJHTA C
NPUMEChiO KaJblUTa, 3NMA0TA, Hou3uTa, chena, Haspaunere MuHEpaJIbl
KPHCTAMLTHIYIOTCA NPH JHareHe3nce i SIBASIOTCA THCTEPOreHHHMH 51 3ee-
HOCJHAHIeBON (rauuH,

Meramopdpusm 3¢ bhy3nBoB  NPUBOAUT K BO3HHKHOBEHHI) 34 CUET HHX
NopoA (anbOHTO-aKTHHOJUTO-XJAOPHTOBbIE CJAAHIbBI) CJAAHLEBATOH, OUYKOBOI
TEKCTYPbl M HEMaTo0JacTOBOH, JHOO ICeBLONOPPHPOOJSACTOBON  MUK-
pPOCTPYKTYphl. B cocrape mopoapl CyLIeCTBeHHYK) poOJb NPH 3TOM HTPAIOT
NJTOPHT, aabOUT, NOAYHHEHHVIO — aKTHHOJaHT (2V =—70°, CNg — 16°),
cpeH, pyTHa (MCOJOUKH B MJAardoksaase), KBapll, 3MHAOT.

II. K 6oaee meraMopdH30BAHHBIM HOpoOAamM (Gallii 3THAOTOBBLIX aM-
(putoantos no TepHepy OTHOCATCSH POrOBOOOMAHKOBBIEC I SIMIIOTO-aNLOHTO-
AKTHHOITOBBIE CAAHUDL

{lo BuenInemMy BHAY 3TO CJaHUEBATO-10.10CUATbIE OPOJBI, COCTOAILNE
113 3eJeH0i POropoil obMauky i anabOuTa.

B 3apucumoctn 07 coiepiKaHus MHHepPaJaoB BBHIAEASIOTCH COOCTBEHH(
PoroBooGMaHKOBbBIE 1T a/bCHTO-POroBOOOMAaHKOBbBIE CJAaHI,

B cocrae nepsoii rpynfabl BXOJAAT NMOYTH MOHOMHHepaJdbHble 06pasoBa-
HUS 13 cune-zenesoro amdubosa M npuMecH snuaora, aabbnra. Oranyu-
TeJbHOIT UX UepToH $IBASETCS BBICOKAS PYTHJIOHOCHOCTh. AMbudoa snuaoro-
41b0HTO-aKTHHOJAHTOBBIX 11 aM(pUGOAOBLIX CJAaHIUEB TJACOXPOHUPYET B 3ede-
HBEIX H CBET.J0-3€JICHBIX TOHAX, oOpa3yeT eCcToBaTLIe, HIOJALYATBIE KPHCTAJ-
gbl. Tpu yseauuenuir (12000 pa3) B 3.71eKTPOHHOM MHUKPOCKONe OOHAPYHKII-
BAIOTCS KOPOTKO CTOJA0uaTbhle paspesnl.

[To ontuuyeckum koncranram (2V = (—) 82—83°, CNg = 16—19°

€T MPOMEAKYTOUHOE TNOJIOYKEHHE MexaAy aKTUHOJAUTOM H rpaMmmatiutoM [15].
Pesyabrarnl  XHMHUYECKOTO aHaaM3a <«obinerc» amgpubosa B Bec. % %
CleyIonme: ‘

Tabawnma 1

Ne

o, | 102 K0 | H,O

TiO, ‘ ALO, ‘ Fe,O3 | FeO anO MgO ‘ Ca0 'Na;0

I 0,20 | 6,64

9,70 l 1,76

| |
47,46‘ 0,88 ’ 6,88 ‘ 3,36 | 7,38 l 0,18 r20,48

B pyTuJ0HOCHHIX pPOroBoOOMAaHKOBBIX CJAHLAX BbLIEJSTCS HeCKOAbKO
pasnoBuanocTell amdudona. Haubosee pacnpocTpaneHa CHHe-3eqeHas Lie-
nouynag poropas obmanka (2 V= (—)64—68°, CNg=34—37°), no cocra-
By orpeuaiomias sakkepmanuty. Ilogunnennoe 3nauvenne nmeer am@uboa ¢
3€7€HO-KOPHYHEBBIMH HBeTaMH mieoxpousma (2 V= (—)40—56, CNg —
26—23%), no-BuguMomy, Oauskuii 6apxeBukuty. [lo npencrasaenusim Tep-
nepa [14], cuHe-3e/eHblli aMPUOO SABASETCS] YYBCTBHTEJIbBHBIM HHACKC-MHHE-
najgoM Qaiil 3nHA0TOBLIX aMpHOOMIHTOB.

Auapbur sBHO KceHoMOpdeH IO OTHOIUeHHIO K aMdubony, HpoHHKaeT
BHYTpb pa3pe3oB MocaejBero, oOpasyer NoJoCLI, YepeAylolliuecs ¢ nmoJjaoca-
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Mu amduboaa Hau CKalJHBAeTCs B 3aMKOBBIX YAaCTSIX MHKPOCKJI4A0K. B co-
BOKYIIHOCTH C TE€M M JPYrMM MHHepaJaMH MOBCEMECTHO BcrpeualTcs Gonee
MO3JHHE TI0 BpeMEeHH BbIJeJeHHsas OHOTHT M KBapl. Ilas mopon nauno#t da-
IHH XapaKTepHO NPHCYTCTBHE 3MUI0TA, LIOU3UTA.

CrpykTypa OIHNCBIBAEMBIX IOPOJ NMPEMMYILIECTBEHHO HeMaToGJaacToBas,
00yc/10B/IcHHAA Pa3BUTHEM YAJHHEHHBLIX NPU3M poroBol o6mauku. B yuacy-
Kax, rae aM@uOOa COLEPKHUT BKJIOUEHHUS IJIATHOKJAA3a, OHA NPUOJIHKAETCS
K nolikumo6aacToBoii. TexkcTypa ciaHlieBartasi, pexe — O4YKOBAs 3a CueT
IPHUCYTCTBUS PEJHKTOB MEPBUYHBIX 3¢ (Py3HBOB.

XapakTtepHas uyepTa 3MHJOTOBHIX aM(UOOJUTOB 3aK/IIOUaeTcs B HX
PYTHJIOHOCHOCTH, KOTOpasi TNPHYPOUYHBACTCS K MOPOAAM, CJAOXKEHHBEIM CHHE-
3esleHOH poroBoil o6MaHKoIll. AnbOUTOBbie aM(PUGOJIHThL, PABHO KaK H «IJja-
CTyIOIIHECA» ¢ HUMH ra66po u rab0po-amPuGONUTh, GeaHBl PYTHIOM HJIH
BoOOIe ero He cojepxkar. PYTHIOHOCHBle CTAHIB OKOHTYPUBAIOTCS B I110-
JIocy, nMpocTUpalonylocs Oosiee ueM Ha 20 xm MpU OPHEHTHPOBOYHOI HIHPHHE
B nuane 200 wm.

Pacnpenenenne pytnaa B mopoaax B ofueMm HepaBHOMepHoe. OH pas-
BIIBaeTCs B (popmMe 060CO0ACHHBIX HIOJbYATBLIX KPHCTALIOB M Y/AJHHEHHBIX
3epen pasmepom 1o 3 mM Ha Tpanuie NMjaruokaasa u aMmoubona, pexe
KaK OTODOYKA BOKDPYI 3epeH HabMeHHTa. MHoraa toHualiine HroJOo4KH MH-
Hepasjsa pacmo/aralTcs o cnadHoctu naaruoxnaasa. Ilouru Bcerna kpyu-
Hble 3epHaA PYTHJa4 IPYNMUPYIOTCA B IEIOYKH, MApaJJeJbHble CJIaHLeBaTo-
cti. B mexoropeix mngax HaMedaercs siCHAad NPOCTPAHCTBEHHAHA CBA3b Py-
TH.JIa € 3NUAO0TOM. i

1. 2rmupoTonble aMPubONHTE 0OGHAPYKUBAIOT HOCTENEHHDLIE TEPEXOibl
K coberBeHHo aM@uO0/ITaAM, KOTOpble TACOTEIOT K HEeHTPaJbHON Y4aCTH 30HbL.

ITo BrelneMy BHAY COGCTBEHHO aM(pHOOJUTHE — TEMHO-3€/]€Hbe Mac-
CHBHBIE C TIePEXOAaMH K TOJ0CYATBIM pasHOCTAM mnopojbl. B cocrabe mx
Kak oOpiuno B ambubosanrtax InpeBasupyeT 3edeHas poroBas o6GMaHKa
{2 V=(—)80—-83" CNg==16—20°), moguiHeHHOE MeCTO MNPHHAJJIeKUT
angesudy (Ne 35—40). K3 npumecell oTMeuyeHbl 3MU/OT, HOU3HT, XJODPHT,
cden.

Bee munepassr 0T1HUa0TCA 3HAYHTENLHOH cBexecTbio, MUKPOCTPYKTY-
pa noponant rpHO.IIIKAaeTCs K rpanobaacToBoill,

Anasoruuspie 0o COCTaBy M CTPYKTYpe MOPOALI OMHCAlLl BO MHCIIX
pafionax Aarae-Casanckoft obnactu. HaunGoslee HpoKo pasBuTEL OHI B HIpe-
Jerax pokeMopuiickux raed Bocrounoro Casina u Cs. Tysut {3].

MurMaTuTLl NpecTaBafioT coGOK KOHEYHBII MPOAYKT MetaMop(dusMa
3{hy3uBoB B TekTonHYeckoi 3oHe. OHu 3ajneraioT nobauzoctd or raGépo,
ciaras oTJedbHble TTOJIOCH B ToJule aM(pUGOIHTOB H 3¢ dY3HBOB,

Mopdosornueckne yepTel MOPOJ AOBOJLHO 0JHO0OpasHsl. Bee oun o7-
HOCATCA K THNY nociaofinbix  MurmatutoB no H. I Cynosuxosy [13] n
K. A. Hlypxuny [17]; uM mpucynia mnosocdartas TEKCTypa 3a CdeT mapad-
JeJBHOI'0 DACIoNOMKeHHA CBET/IbIX NJaTrHOK/Ia30BBIX M0JI0C HA 3e1eHOM (ore
emdubdoanra, anbo amopudonusupopanioro shdysusa.

Temnbie mosiochbl €103KeHBl PA3MHUHON KPYMHOCTH 3ePHAMH OOBIKHOBEH-
Hoit poroBoit o6Manky (2 V= (—)76, CNg ==18), a cBerabiec — i3 aJbBUTH-
3MPOBAHHOIO H COCCHOPHTH3HPOBAHHOrO HJaarnokgasza (Ne 30—40) c BKJIO-
ueHlsMH aM@uboaa 0 Keapua.

B rteMHbIX mostocax HEKOTOPBIX 00pasiioB Hadal0AAlOTCs PeaHKThl 3b-
(y3uBoB, 00BOJAKHBAEMBEIE CTPYsIMu I1aruokJ1asa u ambpubona. ['panuib
noJioc YeTKHe, HPAMOJHHeHHBe. B KoHTaKTe ¢ [/AarHOKAa30M KPHCTAJ/IB!
avMdubona aeOpMHPOBAHBL C pasphiBOM H (e3 pas3pbliBa CIIOLUIHOCTH, dac-
THUHO 3aMeLaloTCsl XJOPHTOM, MPOHH3BIBAIOTCH maarHokaasoMm. OTnenbHbie
KpucTa/ Ibl aMpubdosa OTTOpraiorcst ot cy0cTpata ¥ Kak Obl MJAaBaOT B
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Macce MJarHoK/a3a, a MHOT1a pACTAaCKUBAIOTCs B WIHVPOUKIL, CO31aBid
y3op GyauHaxka.

[To XuMuYeCKOMY COCT4BY MHICMAaTHTBl CXOAHBI ¢ amM@uOOaHTAMIL, 10
GTJIHYAKTCS OT HUX JHIIb OTHOCHTEJBbHOH OeAHOCTHIO lIeA0YaMH, THTAHOM
1 0oJee BRICOKHM COJAepKaHueM Kadbltns 1 agiomnsus (rata. 2). Murma-
TUTbl OTHOCATCA HAMH K THIOHYHBIM 1IHBEKLHOHHBIM 00Pa30BAHUAM, CBA3&H-
HLIM [EeHeTHYeCKH ¢ KOHEYHBIMH MPOAYKTaMil radbipo-mipoKCeHHTOBOM
MarMmbl,

Jast WLTIOCTPALI MHHepadblblX maparenesncon Qaiuil Meramopdirs-
Ma HAMH HCMOJAb30BAJANChL IHATPAMMBI COCTaB-llaparedesuc B BHIe panio-
 CTOPOHHErO TPeYroJbHUKa-OCHOBAHHUA TeTpasapa ¢ BHPTYaAJdbHDLIMII KOMIIO-
venrtamu (Mg, Fe) O, CaO, ALO;. IloaBukKnble KOMITOHCHTHI U NPHMECH 3
COOTBeTCTBHH ¢ MuHepasorudeckum npasuiaom das 1. C. Kopxnnckoro {6]
na anarpaMMax He MOKa3aubl,

VuuThiBas HOCTOAHCTBO MUHEPAJOrHUECKHX acCOLUIAIi, Mbl OFpaHHYIi-
JHCH COCTABJEHHeM TMo OZHON Auarpamme A1si Kaxuofl daium. Ha puc. 5,
KPOMe OCHOBHBIX JaHHbIX, HaHeCeHbl (UCyPaTHBHbIE TOUKI KAK HCXOAHBIX
MOPOA, TAK 1I MPOAYKTOB HX MeTaMOpP(MU3Ma, a TaKiKe aHaJI3bl Pa3JHUHBIX
rab66pounos. CTpejJkaMH NMOKA3aHO HanpapJeHHe lI3MeHelns nopoa B Npo-
ecce MeTaMoppusMa.

Kax BugHo u3 guarpammbpl (pic 3), naparedetrHuyeckas accounauist
MEHEPAJd0B 3p@Y3HBOB .M 3€/eHbX CiaaklleB  {aKTHHOJUT-aJAbOUT-IMHAOT -
XJOpPHT) Nonajaer B 3aMKHYTOe IoJe paBHOBecHs [, KapGOHATHO-XJI0PHTO-
AKTHHOJHMTOBBIE CJaHIbl — B ToJe pasHoBects 1],

MunepanbHEIil KoMiiexke, o6pasyloltniicst B pesyabrate Gojee riydo-
Koro MetaMopduama, otobpazkaercs #a puc. 4. 31eck Hanboee YCTOHUUBBIN
0Ka3blBaeTcss poropas oOMaHKa — smupoT-a1pbut I PoroBooOMaHKOBDIC
CJHaHIBl ¢ 3MUAOTOM 1 OMOTHTOM YKJAQAbiBalOTCst B node pasHosecus II.

Pue. 3—4. Juarpayupl cocTap-iapdredesyc  JUst HOpo.d damn 3eTeHbIN
coanmen i 3nHI0ToRO-aMpHOOIHTOBOIL

B npegeaax 9toil Ke (aiuy BO3MOKHA dCCOHMALIA IIH,TOT-KBAPL-CPEH.

CoGerpentio amdubosanrosad daunsg MOPOL NPEICTABICHA llaparene-
3HCOM — pOroBas o6MaHKa-anAesun (puc. 5). Hapsiay ¢ 3TuM 37CCh IIpHCYT-
CTBYIOT TakHe HH3KOTEMMEepaTypHble MHHEPA.Ibl, KAK XJOPHT, KaJbIHT, I10-
gBJeHHe KOTOPBIX, IO-BHAHNMOMY, cJe1yeT CBA3BIBATL C NPOHECCOM anad-
Topesa.
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Haa pewenus Bompoca reHesuca aM(pu6GOJIHTOB OCTAHOBHMCS Ha CONO-
CTABJIEHHH XHMHYECKHX XapaKTepHCTHK 3¢ dy3HBOB, CjaHUeB H aMpHGOIH-
10B. IlpoBeneM napaisienb Takxke Mexay ra66po, ra66po-ampuboTHTaAMIL,
C OAHOH CTOPOHBI, H aMQuOOANTaMH — ¢ APYroii, HGO Psl reodoros paioua
BCe elle NMPHASPKHBAIOTCA B3rjfAa Ha oOpas3oBaHue aM(GHUBOJIHTOB 34 cueT
ra66ponnos, a ne 3¢pdysupos. IloadepkHeM, YTO NPH NOJEBHIX HCCJAEA0BA-
HHSAX HUTZle He Ha0bJI0/1aeTcs nepexofoB OT aM@uGoIMTOB K ra66po, Toraa
K4aK MOBCEMECTHO (PHKCHPYIOTCS BCe CTaaWH mpespaiieHust ahdysuBos B
aM(PHOOJHUTHI.

[To XxuMHYECKOMY COCTABY H B NePBYIO Ouepeib 10 BBICOKOMY COJepiKa-
Huwo wedovenn (napamerp A. K. 3aBepuukoro «a» pasen 8,8), sddysupti
OJIM3KH CIHAnTaM 1o [enu, XOTs OTJHYAKTCS OT AOCAEAHHX (MOBHIEHHBM

A

Puc. 5. ImarpamMma coCTaB-liapareHesuc sl
nopon aMduboautoBofl (daiuH.
I - 3¢dys3uBs, Il — poroBooOMaHKOBHE H 3IMH-
_10TO-aALOHTO-pOToBOOGMAHKOBEIE CAZHIBI (Cp. M3
10 anaausos); lII — amdubdonure;; IV — Murma-
tutr  {06p. 1274); 1 — rab66po-aMpuboaHT
o6p. 2404); 2 — ra6Gpo (o6p. 11); ra66po (cp.
u3 58 aHAIH30B),

cojepaKaHueM Marnus, sKejesa, Qocdopa U OTHOCHTEILHOH — OELHOCTbIO
KpemHesemoM. CIeKTpocKonuueckoe nayueHne (puc. 6) mokasbiBaer Ha APH-
CYTCTBHE B HX COCTaBe BaHajaus, XpoMma, HHUKeJast, KoOaabra, Maprasua i
Dsjga NPYrHx KOMINOHEHTOB.

IMopoawt ampuboautoBoil Gaunu (raba. 2) pacrnonoxenpt OJHKe K 9Q-
(y3uBaM, HeeaH K ra66po. 10 CXOICTBO HAXOAHT OTPaXKeHHe Ha pHC. D,
rle BUAHO pacnoJoxKeHue (GUrypaTHBHBIX Todek amduboantos u adpdysii-
BOB B CAMOCTOSITEJIbHYI M OTUYETJIHBYIO BAPHALHMOHHYIO JHHIIO, YAAJEHHYIO
0T COOTBETCTBYIOUIEH JWHHYU TraGOopoui0B.

Kpome Ttoro, 6;H30CTb TOATBEPIKAAETCA TMPUCYTCTBHEM OAHOHMEHHBIX
MPKDO3JEMEHTOB (pHc, 6) B paBHOM KOAWYECTBEHHOM CO/EPXKAHHH.

[Tosoxenue posi ykasbiBaeT HA 3aMeTHOe H3MeHEHHe cocTaBa 3¢pdysu-
BCB OpH MeTaMopdu3Me, 3akgiouamlieecd B 00OralleHHd HX KEIe3HCThiA
KOMIIOHEHTOM, KaJbIIMeM MNpH OAHOBPEMECHHOM MOHHXKEHHM COAepKaHuil
AJAIOMHHHUA.
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Tabnuuga 2

}?‘;gg‘b{% 1 2 3 4 5 6 7 8 9
SiO. 46,24| 46,70 | 45,70 | 45,54 | 46,04 | 49,12 | 42,80 | 40,00 | 45,28
Ti0, 2,59 | 2,81 1,94| 2,95| 1,57| 1,43| 4,45| 4,80 | 0,97
AlOq 14,60 | 12,57 | 12,72 | 11,78 | 10,70 | 14,84 | 14,67 | 14,50 | 15,97
FeqOq 3,81 | 2,08 407 417| 3,74] 2.63| 2,76 3.60| 0,59
FeO 8,38 | 8.64| 8,65 88| 8,43| 862 11,97 10,9 | 8,54
MRO 0,06 | 0,17 ] — — 0,211 0,20{ 0.,2.6| 0,20] 0,18
MgO 10,34 | 10,94 | 11,53 | 11,67 ] 14,50 | 6,82 4,86 | 6,80 | 11,41
Ca0 8,12 | 9,48 | 7,78 | 10.44] 9,08 9.2t 9,78 11,50 | 15,45
Na,0O 2,291 2,26 176 1,421 1,94| 3,65| 3,11 2,50 | 0,87
KaO 1,00 | 0,75| o0,62| 0.55| 0,26 0,21| 0,84 0,40 | 0,18
2,05 0,36 0,31| 00922] 0,22] — 0,28 | 0,51] 060/ 0,06
CryOs - _ _ - _ _ _ _— 0,017
V405 — — _ — — — - — 0,027
n. I . 2,70 3,32 5,18 3,98 3,34 2,94 4,26 4,30 2,54
Fe,0./FeO | 0,42 0,28 0,41| 0,42 0,39

Cymma 101,02 | 100,34 | 1€0,58 | 101,35 | 100,20 | 99,95 100,27 | 100,10 | 100,65

au308, 9—murmatut r. Jsican (odp. 1274)

PeayabTaThi XUMHYECKOro aHalusa
I—apdysnnor, cpennee us 10 anaanzos, 2—abdyans (06p. 1505), 3—aMpnboa0BOL

caanent (o6p. k--51—2), 4—10 ke (06p. k - 52—21), 5--ambuboanr r. Juicau (o6p. 3001),
6—rab6po-ampubornr (06p. 2404), 7—ra66po (0p. 11), 8—radbpo, cpemuee u3 58 ama-

Anaansp aaoparopun KpacHospekoro reosornyeckoro ynpaniacuus.
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Kaxk BugHo u3 taba. 2 u puc. 5, ra66po-aMmpuboauTel B XHMHYECKOM
OTHOLIEHUH TATOTET K rabépo, a He K sddysuaMm. Ouu B Goablleh cTe-
[eHH HaCHIeHB! ILieao4aMH («a»=8,5—12 mporuB 5— B amdbubonurax),
COJepKaT HECKOJIbKO MeHbllle MarHHs.

KosinuectTBO XpoMma, HUKeJs, BAHAAUS B HUX HA OJHH HOPSIAOK HHUIKE,
yeM B 3(pdysusax u ampubonutax. OueHp BaxKHO, YTO B rad6po omnpepese-
HBl TaKHe 3JEMEHThbl, Kak CKauauyl, Oepuaui, UHPKOHHH, JUTHI, KOTOpBIE
st aM@ubonuToB 1 HX cybcTpata-3p¢y3HBOB COBEpUIEHHO He XapaKTepHH,

Takum 06pa3oM, u3yueHHe XHUMH3Ma Nopoj y6eaureapbHO NMOATBEpAK/Ta-
€T HeNOCpPeACTBEeHHbIe N0JIeBble HAOJMIOJeHNs O NMPOUCXOKAeHHH aMpuboir-
toB B 30He IlImaauncko-/lep6unckoro
pasaomMa 3a cuer 3¢@y3uBoB, a He
rab6pousoB, Kax 3TO  CUHTAJOCHh
paHee.

Hamomurm, uto TI. B. Tlunyec,
B. A. Kysuenos 1 M. M. Boaoxos na-
I0T MOYTH AHAJOTHUHOE OObSICHEeHHC
regesdca aMmpuOONIUTOB, 3aJ]erarouUmx
B 30HAX MMyOHHHBIX pas’aoMoB 3anai-
noro Casna u Tyswl [11].

Ha BosmoxHOCTL npeBpaileHHd
3¢pdysusos B aMmpuOOIUTLI B JIpYyrax
parionax ykasweBaer @. 0. Jlepuu-
cou-Jleccunr [10], E. A. Kysueunon [9!
W Pl APYTHX HCCaesoBateIel.

HMenoab3ys  uMmelomuecs pesyin-

TaTbl aHaJu3a [opojd, Mpl NONLITA- 1004 ?e__".'_'w"g.m
JHCh yyecTs OaslaHc BelilectBa 3ddy- Mt - o

3MBOB Il MPOCJACIAUTbL TepeMelleHue e '65%."

ero npu meramopgpusme. C  3ro#t

1eJblo psia npob 6bLLIO NepecuruTano

M0 KHCJAOPOAHOMY METOLY H Mo pe- 50, 50

3yJbTaTaM ITOCTPOEHA AHarpamMsid

(puc. 7). UToOhl HCKIIOUUTHL BIHSHUE ——N\/
KOHTAKTOBOTO MeTaMophu3Ma co C¢TO-

poHbl rabOpO-NHPOKCEHHTORBON HHTPY - —_—_ K !
UM AHAJH3LI 113 NPHKOHTAKTOBOH 30- T —
- 3 0- --.-..:...,!..m-
Hbl B pacyeT He NPHHHMAaIHCh. ) 2 3 4 5
Hao6awoaomnecs XHMHYeCKIe ’
npespauienuss yYBA3LIBAIOTCS ¢ H3Me- Puc. 7. Jlnarpamaa ns-
HEHHAMH B  MHHEpPAJOTHUYECKOM CO- MEHETIIA COAEpAR AL
KOMIIOHEHTOB B TIpoilecce
CTaBe. A
B MeTaMOp(pPHM& ~
npouecce IpOrpeCcCUBHOrG OGusicrenne ¢ Ne 1 o 5
veramopdusMa B 30HE  pasJo- B Tabi. 2.

Ma, TO ecTh MO Mepe Bo3pa- ‘
CTaHHA CTelmeHH ambuboausauny 3Qdy3uBoB, yBEIUUUBAETCH  COZE]-
AKaHHE B HHX MAarHds, ege3a, INPH HE3HAYHTEJIBHOM  BO3pacTaHulI
KaJblUHA H Kadis U OJHOBDEMEHHO YMEHbUIAETCS KOJIMUECTBO aiOMHHHA,
HATPHS, THTAHA, KpeMHeseMa.

B nopogax ampuboautosoil damnn ampubos obpasyercs 3a cuer
(pemnueckoit yactn 3(QGY3UBOB H  AHOPTHTOBON COCTABJIAIONIEH, KOTOPas
B 3THX YCJOBUAX OKasbiBaercs HeyCToi4HBOil, Yacte maaruokaasa Oblia
CBsA3ana B 3MUAOT M LoM3HT. B mpolecce jpe3aHopTuTH3anuu ajJbbGHT, I0-
BHAUMOMY, oCTaercss 0e3 u3MeHEHHs, ueM H OODBACHACTCH 3HAYHTEJbHDLIIT
NPOHEHT ero B MOPOJAX 3MHAOTO-aMPHOOJUTOBONH daluu.

Benencrsue cia6oii akTHBHOCTH 6a3a.1bTOH/IHON MarMbl 3K30KOHTAKTO-
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Bble H3MeHeHns: 3¢dy3uBOB ¢ HX CTOPOHLl BHIPA3H/INCH B PA3BHTHH Y3KOIl
PEeaKUHOHHOH OTOPOYKH XJOPHTHTA ¢ HJIBMEHHTOM M KapOOHATOM, pexe --
MUAOTOM, ¢Tpyil aHoptuta. (O6pa3oBaHHe 3TOr0 KOMILIEKCa MHHEDAJIOB
IPOMCXOANT NPH NOJABHXKHOM NOBEJECHUN KaabllMsi, HATPUA, KaJdHs, OKHCHOro
AKeJje3a, THTAHA U HHEPTHOCTH MarHHusd, 3aKHCHOrO JKeJae3a, KpeMHeseMd
(puc. 8). Oanaxo ykasaHHas MUrpallMs HMeerT He3HAYHTEIbHBIH pasMax H
HaXO/IUTCSl BHE CBSI3H C MPOLECCOM JHHAMOTEPMAJABHOTO MeTaMopdHusma,
npHBOAsALIEro K npeoGpasoBaHuio 3Q@y3uBoB B aMPHOOJNTH.

Ocobenno obpailder Ha cebGsi BHHMAaHHE BBICOKAs aKTHBHOCTb KaJb-
IHA, CMOCOBCTRYIOLIAS MOSBJIEHHIO MUTMATHTOB 1 aHOPTHTOBHIX MPOXKHIKOB.

B TO e BpeMsa BO3HUKHOBEHHE OMMHCAHHBIX PYTHJIOHOCHBIX POroBodu-
OHKOBBIX CJaHIeB MOXKHO CBSI3HIBATH JHUIIL C NOCTMarMaTudeckoi nesdTesit-
HOCTbIO 0432 bTOMAHON MarMbl, B YaCTHOCTH, CO 3HAYHTEJAbHOI MHTpanumel
yaTpus. ITO SBJEHHE XOpOoWOo OOGBACHAETCS C TEOPETHYECKHX  NO3HIU

o

\
)
A
AN

AN
N\

3N

Fe*'~ Mn

Puc. 8 [uarpamma ussmeHenust cocrasa 3Qpdy3uBOB Npu KOHTAKTOBOM BO3-
JgefictBiuu rab6poujHo#i MarMbl. 1 W 2 — aBrUTOBBEIE IIHPOKCEHHTH, 3 H 3a —
ra66po, 4 u 5— stbhy3uBLL

J1. C. Kopmxiuinexoro [8], kKoTtophlil cuyiTaeT, 4T B 30HAaX WHTEHCHBHOTO Mo-
TAMOpgH3Ma BO3MOXKHB H3MEHEHHH HE TOJbKO OTHOLIEHHS BOALI H YIJje-
KHCTOTbBI, HO W NOBBINIEHHAA MO IBHAKHOCTD Hleu"IO'-IGf'l.

[To Beipaxkenuo 1. C. KopxKHHCKOTO, 31eCh HOPMAAbHLII MeTaMopdusM
IePEXOJHT B METACOMATHUECKHH MeTaMophusm [8].

B maiem npumepe MMeHHO «METACOMATUYECKHUI1», & HE PeruoHaJ/bHbII
svetaMopdi3m, Kak pasz u obyciapiuBaeT B OTAJAbHBIX OJaronpusiTHLIX
YYaCTKax TOsIBJIeHHe CiHHe-3e]eHOoil poroBoil 0OMaHKH 33 CyeTr 3eeHoro
ampnubosa 1 KOHUEHTPALMK NPAaKTHYECKH BaykKHBIX CKOILIEHIH pyTH.A.
J}OKHJIHSE&ILIIII THTaHa B paCCMZlTpH'BaGMOf/'I 30He NpHd pernonajJjbHOM MeTa-
vopdusme ne mpoiicxoant. Haobopor nabaioaaercs obulee obeaHenue s¢-
‘oy3usoB TuTanom. Beaex sa H. I'. BeprywkosrM [1] BO3MOMKHO AONYCTHThH
JHWB YaCTHUHOEe M OUeHb HEe3HAYMTEJIbHOE BO3DaCTaHHe COHAepIKaHis THTaHa
3 aMPuGOIUTAX 3a CUET BBICBOOOXKICHUS H30OMODQHBIX TPHMECEll THTAd
113 CHINKATOB, OKUC/JI0B M NOCJAEAYIOWLEH CBA3H B MUHEPAJsl IIPOCTOrO XUMIi-
yeckoro cocraBa. HekoTtopas jfoast THTasa MOXKeT KOHIIEHTPHPOBATbCs B
11oBooGpazoBannoM aMpubose, yeMy MoxeT cnoco6crBoBarb [18] H36bITOK
Maruust v 1eiunuT aJioMHHUA,
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B sakarouenre nojfuyepKHeM CjelylollHe OCHOBHBIE MOJCKEHHS:

l. B [Hunpuncko-HdepOunckoii 3oHe Hanbogee MeraMop(u3oBaHHBIE
- MOpoapl OTHOCATCH K auuy aMpubOJIHTOB U XapaKTepH3YIOTCS PaBHOBEC-
HOH acconuauuesl — porosas oOGMaHKa-MIaruokaas.

2. IlopoAan pasHblX cTyneHell MeTaMopdH3Ma pacHpeiessiorTes BnoIHe
onpegeaenso. HabGaonaerca Bospacranue ray6uHbl MeTaMophuaMa ¢ npu-
OJIHIKeNHEM K TEKTOHHYECKHM HapyUieHUsIM.

3. ITopoasl, oTBevaoure Galu 3ejeHbIX CIaHIEB, HECOMHEHHO CBS3a-
Hbl C PETHOHAJBHBIM MeTaMOp(MH3MOM (B KJACCHYECKOM €r0 CMbIC/1e), TPOHC-
XOJMBIIeM B YCJIOBHAX PAHHE-NPOTEPO30HCKOH reocunkaunaan B. Casua.

Uro ke Kacaercs aMpuOOIUTOB, TO XapakTep HX H3MEHEHIsl B Npeae-
JidX TEeKTOHHYECKOH 30Hbl HeJb3fl OTHOCHTb HH K PErHOHajbHOMY, OObIYHO
OXBaTbiBaOIIEeMy OoJblilHe NPOCTPAHCTBA, HH K KOHTAKTOBOMY, NpPOSABJISIO-
IeMYyCs B HENOCPEJICTBEHHOM KOHTAKTE ¢ HMHTPY3HBHOH TOpOAOIL.

BeposTHo, oH cOOTBeTCTBYeT MeTaMOp(H3My 30H paccgaHieraHus H
rIyOMHHBIX pas/ioMOB, HeAaBHO onmucanHomy B, A. Pemureko 1 Kouxonap-
ckoro paiiona Ypana [12], MHoro cxoaHblX 4ept oBHApPYMKHBAETCA MPH CO-
MOCTaBJEeHHH MeTaMOP(pHUECKUX MNOPOJ, OXapakTePH3OBAHHON HOJOCH H
HpTeiicknil 308 cMATHA B pyaHOM Autae, a TakxKe obpasoBanuil 3ou ray-
OMHHBIX pasjaomoB 3anaavoro Casina M Tyewr [11]

4. Ampudoautel 8 lnnanncko-1epOUHCKOi 301ie pasioMa BOIHUKAT,
NO-BHAMMOMY, B pPe€3y/bTAaTe TdK HAa3blBAEMOTO JOKAJbHOIO JAMHAMOTEp-
MaJabHOro Meramopduima, npudyem cybcTpaTtom 118 HUX ABAAIOTCH 3Ddy3L-
Bbl MPOTEPO309. '

[To npeacrasaennio H. A. Enuceesa meramopduam 3Toro titiia nposs-
JS€TC B Y3KHX JHHEHAHBIX 30HaX, e HMewTcss 61aronpHsTHbie  YCJI0BHS
NS MHTEHCHBHOTO OJHOCTOPOHHEro NaBJAEHHS M IOBBLIILEHHS TeMIepatyphl
1 T/e Hepeaxko OOHApPYMKUBAETCH «TeCHAs CBA3b MEXKAY HHTEHCHBHOCTbI)
JAMHAMOTEpMaJabHOro  Metamop@usMa 11 O.JH30CTbIO K HHTPY3HBHBIM
Tenam» [4L .

[Tepeuniciiennble Boille (GAKTOPB MOKHO NOYTH MOJHOCTBIO OTHECTH K
y3yuaBiueficsi 3oHe. OnHako 6a3ajabTOHAHASI MarMa B IIpollecce HHTPY3HU He
0Ka3ana CyUleCTBEHHOr0 KOHTAKTOBOTO BJHSHHS Ha PErHOHAJIbHO H3MeHeH-
noie 3d@y3upsl, €CAd He CUHTATL NPOABJAEHUA MHrMaTH3aiuH. B 1o xke Bpe-
M5 aKTHBHAs 3MHMAarMerwyeckass MUTPalus U3 MarMaTHUeCKOTO ouara ie-’
J0Yefi, B YaCTHOCTH HATPUSA, B OTAE/bHBIX YYaCTKax Co34a€T 0Jaronpis-
HYIO cpeiy /sl NePEeKPHCTAMIH3alHH aMPHOOAHTOB H KOHIIEHTPAIlHH THTaa
i hopMe pyTHIIA.
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