Becmu. Boponexc. vu-ma [earocun 2004 Nel

YAKN 552.553.91:551.71
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BOPOHEXCKOI'O KPHCTA/ULIHMYMECKOI'O MACCHBA

B.H. Caporun, H.IL. Jlebenen

Boponexcckuu 2ocyoapc meennbiu yHusepcumem

MpuBeACHE XMMUNECKHE COCTaBN PAHHONPOTEPOIORCKUX N IPXBHCKNX MUHOISMMCTEIX NOPOA - METENGNNTOS, POTPOCNEX-
TUBHbLIN aNANN3 KOTOPBLIX C NOMOLWLIO FEHETHYECKMX ANArPaMM CBMAGTENLCTBYIOT 0 AOCTATONHO ONPEACNSHMBIX YCNOBKAX NNUTOle-
He3a B pannem goxkembpun Bopornemcxoro kpucrannuueckoro maccnsa OOGpaweno BHUMENNE Ha BLICOKYIO KOHUONTPEUNIO KANKR 8
MCXOAHBIX FMUHNCTBIX OTNOKEHUAX U NPORBNEHUA IBANOPUTOBLIX YCNOBUN PANHENPOTEPOIORACKOND NUTONSHEIA B XyPCKOS BPEMA

BBeaeHue

[ nuHO3eMHcThie nopoam aokembpus BKM
npeacTaBiieHbl PaHHENpPOTepO3OACKHMH K apXeHCKHMH
MEeTaMOPPHUYECKMMH MOpPOAAMH Kfacca METAMNENMTOB
beansix CaO. Mo copepxaHHIO OKCHAA aNIOMHHHSA
ya100HO pa3nuMyaTh Tpu rpynnbl METaneguTOB: MaNo-
rnHHo3eMucTblie (9-16 Bec%), rauHozemuctoie (16-
20%) u BbicOkOrnuHo3eMHcThie (20-32% Bec %). B
HacTosLIEH cTaTbe, 418 KPATKOCTH, BCE Pa3HOCTH MeTa-
NeJIUTOB ¢ COoAep)KaHHeM OKCHaa amoMHHUA Gonee 16
BeC% OTHeCEeHbl K [NMHO3EMUCTBIM, MOCKOAbKY BbI-
CKOTTHHO3EMHUCTHIE Pa3HOCTH HE MUMEIOT B perMoHe ca-
MOCTOATENBHOIO NOAA Pa3BHTHUA.

[‘nuHO3EeMHUCTbIE  MeTaMOppHUECKHE  MOPOIb
MONb3YIOTCA WHPOKHUM pacnpoOCTPaHEHHEM Kak Mo na-
Tepain (B COBPEMEHHOM 3PO3HOHHOM cpele aokemOpus
PErHoHa), TaK U Ha BCEX YPOBHAX CTpaTHrpaduuecKkoro
pa3pe3a nokeMOpuiicknx obpasoBaHui. BecbMa wHpok
H NHANA3OH YCAOBHH HX MeTaMOp(dH3Ma — OT HH3KO-
TeMnepaTypHbIX CTyneHell pauuu 3e/eHbIX CaaHueB 10
yCJOBHA MPaHyIUTOBOA Paunu BRIoUnTenbHo [1.2 ).

PeTpocnekuns ycnoBHil JMTOreHe3a raHHo3eMHu-
CTbIX MOPOA - METANEIHTOB A0OKEMOPHUA HMEET HE TONb-
KO B TCOPETHYECKOE 3HaYE€HHE, HO Ba)XKHA H C MpaKTHYe-
CKOIf CTOPOHbI B TOH Mepe, B KAKOH .THTOreHes onpene-
NIAET METANIOMEHHYECKYIO CMCUHANHIALHIO OTN0XKEHHI;
KpOMeE ITOro riHHO3EMHUCTbIE MeTaMOoppHYecKHe Nopo-
asl B ycnosuax BKM npeacrasasior coboit rnaBHbie
OokcHTOMaTepHHCKHe oOpa3oBaHHua [3], a Takxke sBAs-
l0TCA BaxHeliweA pyaoBMeluaioule cpeaoft nokanuia-
UHH MeTaMOp(OreHHbIX pyad 3010Ta, MIATHHOHMAOB,
nonuMeTananueckux pya [4]. PerpocnexTHBHbIA aHa-
JIH3 BOMPOCOB JIMTOreHe3a METaMOPPHUECKHX NOpoa
uenecoobpazHo BecTtH o1 c.aabomeTaMopdH30BAHHLIX
pa3HOCTeA K BbICOKOMCTAMOPQHIOBAHHLIM B paMkax
NPUHATON CXEMbi CTPATHrPadHYECKOro pacHNCHEHHS
MeTamop@duueckux obpazosanufi BKM [5].

BeuecTBeHHbIA COCTaB H pacnpocTpaHeHHe

B npencnax pervona, B U€A0M, HAHMEHEE METa-
MOPPH3IORAHL PAHHENPOTEPOIOACKHE FNHHOIECMHUCTHIC
MCTANCeAHTH OCKONLCKOAH. KYPCKOA H BOPOHUOBCKOR
cepufl. TlocTxypckue MmeTanenuTel ockonbCkOf CepHM

OrPaHHYCHH B CBOCM PacNpOCTPAHEHHH rpaben-
CHHKTHHATILHBIMH CTpYKTypami (bearopoackof. Tuwm-

ActpeboBckoit, Muxahnoscko-HoBOANTHHCKOR, Puine-
ckoit, Bonorosckof # ap.). OHH npeacTaBneHn KBapu-
CCPHUHT-XJIODHTOBbLIMH, KBAapL-CCPHUHTOBLIMH, KBapu-
OMOTHTOBLIMH CNAHUAMM, YaCTO Yr/IEPOAHCTHIMH, pexXxe
OTMeYeHbl rpaHaT-OHoTHTOBBLIE pa3HOCTH. [lo BHCwHe-
My O0JIMKY W NO cTeneHn MeramMopdHiMa CaaHuUbl OC-
KONbCKOH CEPHH CXOAHbI C NMPOCTPAHCTBEHHO CONHXEH-
HbIMH CIAHUAMH KYpCKOH cepuH, oOpa3ya BaXxHy0 B
METRJUTIOreHHYECKOM OTHOLWICHHH ACCOUHauHlo OGOoKCH-
TOMATEPHHCKHX NMOpoa BHCAOBCKOrO H APYrux MecTo-
poXAeHUA OOkCHTOB BH3lefickoro Bo3pacta [3]. Xumu-
YyecKkHe cocTaBnl (Tabnuua) Taxke oOHapyxHBalOT B
obwem ciyvae 3HauuTenbHoe cxoactso. Haubonee cy-
LECTBEHHBIM OTIHYHEM METANeJIMTOB OCKONLCKOR ce-
PHH ABIAETCA aHOMANbHO BLICOKOE COMAEPXKAHHE Map-
raHua B YriepoaHCTbIX Pa3HOCTAX METaneAuTOoB, a Tak-
Ke TOT (akT, 4TO MeTaneauTbl OCKOALCKON cepuu B
UC/OM XapaKTEPH3YIOTCR OTHOCHTC/NbHO HEIHAYHTCb-
HbIM COAEpPXaHHEM OKCHIOB ATIOMHHHA.
['MuHo3eMHCTbIE OTNOXKEHHA KOPOOKOBCKOMH CBM-
Thl KYPCKOH CepHH, Habmonaembie B nepecnauBaHHu C
KENCIUCThIMH KBApUHTaMH Haubonee H3yueHbl B MHHe-
panoro-netporpagHueckoM OTHOWEHHH. MOUIHOCTL
OTACAbHLIX COEB MIMEPRETCA OT MEPBLIX METPO8 10
MHOIHX 1€CATKOB METPOB, KpOMe TOro, oHH obpa3lyior 8
KENCIUCTLIX KBApUHTAX TOHYalwHe npocnon. B uenowm
MOWHOCTL BTOPOA H YETBEPTON Navyek MEXPYAHbLIX
caaHues cocTaBaseT 200 u 300 MeTPOB COOTBETCTBEHHO
[6]. b.A.Knarnw [7]) sbiaenwna wects MHHepanoro-
MEHETHYECKHUX THIMOB CNAHLEB, YETHIPE H3 KOTOPLIX AA-
NAIOTCA TNHHOICMHUCTLIMK (Tabnuua). lNepswil THN Xxa-
PAKTCPHIYETCA KBapll- CEPHUHTOBLIM (HAH MYCKOBMTO-
BbIM) COCTaBOM, BTOPOH W TpeTuR — GHOTHT-MyC-
KOBHTOBBIM H MYCKOBHT-OHOTHTOBBIM COOTBETCTBEHHO.
HETBEPTHIA - KBapu-OMOTHTOBLIA. BamHO OTMETHTL.
HTO NCPEXO0abl MEXAY BCEMH BLIACACHHBIMH THNAMM, B
OTHOWICHHH BANOBOrO XHMHYECKOrO COCTaBa, NoOCTe-
neHHsie. Cnexyer o6paTHTL BHHMAHME HA OTHOCH-
TC/ILHO BLICOKHC COACPXAHHA KANHA KAK NOKA3ATENN
BHYTPHKOHTHHCHTANBLHONO pexuMa OacceliHa ceanmen-
TaunK B Kypcxoe spema. [lpu rTom kanuft 3apuxcupo-
BAH HC TONBKO B CMOLAX, HO H B KANHECBOM MONECBOM
wnare. Becsma nokazarensumm 8 3Tom nrane sansercs
Mankosckuh yvactok KMA, 8 npeaecnax KkoToporo
KAIHWNAT BCTPEHACTCA B KapOOHATHMX H XENEIHCTHIX

Nnopolax nNpoRyxTHBHOR ToauwM kopoOxoBcKkOR CBHTMS
Makcumanehmie coaepaxanus xanMwnarta (a0 15%)
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HabnlonaeTs B Pa3HOCTAX NMO.J0CHATHX KBAPUMTOB, CO-
AcpXalMHX Kpome kapOoHaTa, 3aMCTHOC KOJHYCCTBO
3eneHoft cmoam - (eppucTuabnHomenasa. O6palosa-
HHA KarHwnata HMeloT GopMmy OXpyranx OopbOHxyn B
TOHKOKPHCTALUIHYECKOM CMOAMCTOM WIH KapOOMATHOM
arperare. Yerxas MpHypoO4EHHOCTb KaNHLINATA K NpO-
COAM ONPEACNEHHONO COCTaBa, xapakTepHbic opOUKy-

napHeie GopMbl ero o6pa3oBaHHa NMPH OTCYTCTBHH NPH-
3JHaKOB KAJIHEBON0 METACOMATO3a NO3BOJAIOT CAENaTh

BbIBOA 00 aVTMreHHOCTH Kanuuinara B cocrase cnabo
mMeTaMopdH30BaHHbIX OTNOXKCHHUHA Kypckof cepuu. [lo-
CKONIbKY BbILIEONHUCAHHBIE HAXOAKH CAHHWYHBLI, MOXHO
npeanonaratb cneurMpu4yeckHe YCJIOBHA JIHTONCHE3a,
NpHBeaWIHEe K BbICOKOW KOHLCHTpAaUHKH KaaHus B nep-
BHYHOM OCalKe.

['nHHO3eMHCTBIE MeTaMOpdH3OBaAHHbLIE OTJIOKe-
HUS CTOMNEHCKON H HTHaTeeBCKOH CBUT KYPCKOH CEpHH,
NOACTWIAIOILHE XEJIE3UCThIE KBAPUHTHI KOpOOKOBCKOM
CBHUTHI LenecooOpa3zHO pacCMOTPETb CaMOCTOSNTENbHO.
Oun npeacTaBieHbl, rMaBHbIM 00pa3oM, CYLICCTBEHHO
CIONHCTLIMH  KBapU-OMOTHTOBBLIMH,  KBapu-XJIOPHT-
CEPHUMTOBbIMH, KBApL-CEPHLUHTOBLIMH WIH KBapu-
MYCKOBMTOBBIMH CJIAaHLIAMH, YACTO Yrjiepolacolaepia-
LLLIKMH, HEPEAKO C IPaHATOM, PeXe CO CTaBPOJHTOM,
aHaany3uToM. XMmMudeckHid cocraB (Tabnuua) xapakre-
PH3YETCA 3HauYMTEeNbHbIMH BapHaLMAMH COAEPKAHHA
NPaKTHYECKH BCeX MNETPOreHHBLIX INEMEHTOB MpH CTa-
6unbHO BLICOKOM coaepxaHuH xanusa. [locnennui co-
AEPXKHTCA HE TONLKO B C/MI0AaX, HO HEpelKO H B KallHe-
BOM MNOMEBOM LINATe NEHE3UC KOTOPOro OCTAETCA He
ACHBIM.

CamocTosaTenbHOE NMPOCTPAHCTBEHHOE H reono-
ro-CTPYKTYPHOE NOJIOXKEHHE 3aHHWMAIOT pPaHHENpPOTepo-
30/CKHe TNAHHO3IEMHCTbIE nopoasl, Habmonaembie B
pa3pe3ax BOpoHUOBCKOH cepuu. [locaeaHsas, aBnsaach
BMelaloweRd cpenot HUKENEHOCHbIX HHTPY3MH, 3aHH-
MaeT BOCTO4HYIO YacTs BKM, Bbinensemyro B xayectse
cCaMOCTOATENbHOOR Xonepckofi  CTpYykTypHO-pOpMa-
UHOHHON 30HbI, oTaeneHHo# ot rcobnoka KMA Jloces-
cko-Ycmanckoft wosHOH 30HON [8]). BopoHuoBckas
cepus 3aHHMaeT Kanay-JpTHAbLCKYIO NOA3OHY, BbITAHY-
TYI0 C cesepo-3anana Ha toro-soctok Ha 500-600 xm
(803MOXHO Oonee) npu wupuue 100-150 km. HecmoTps
Ha 3HAYHTENIbHYI0 owWAaab pa3BUTHA H BeCbMa WIHPO-
KM aMana3’oH ycnosuit meramopdHiMa — ot (Qauuu
3eNeHbIX ClaHueB 10 aMPHOPONHTOBOH BKIIOYHTEALHO
[9,10]), mMeTanenuTsl XxapaxkTepHM3ylOTCA BECbMa OHO-
POAHbLIM XHMHYECKHM COCTaBOM (CM. Tabnuiy) Ha Bcex
ypoBHaX crpaturpaduueckoro paspesa [11). Mure-
panbHbii cocTaB Taxkwxe BecbMa oaHooOpasen. Pesxo
NOMHHHPYIOT OHOTHTOBLIC CNAHLULI, NOAYHHEHHBIM pa3-
BHTHEM MONB3YIOTCR CCPHUMT-OHOTHTOBRIE H MYCKO-
BHT-OHOTUTOBbIC Pa3HOCTH. THNHYHO meTamopdorex-
Hble MMHCpANLl — NPAHAT, AHALTY3IHT, CTABPOJIMT, CHA-
THMAHHT COACPNATCA B COOTBETCTBYIOWMX PAIHOCTAX B
Konuuectse 2-5%, HEe WIMCHAR 3aMCTHO BANOBOIND XH-
MHYECcKOro cocrasa nopoa. B uenom meranenutu Bo-
POHUOBCKOR CEPHH 3AMCTHO OTAHYAIOTCH NETPOXHMM-
YeCKkH OT OAHOBOIPACTHLIX METANCIMTOB KYpCkoft ce-
puit reobnoka KMA, npexae BCEro OTHOCHTEILHO HKH3-
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KOR XKENCIHCTOCTHIO, HO 60nee BLICOKHM COJEPKAHWEM

HATPHA.
MUHO3EMHCTHE MCETANCAWTHM NOAANeapXxeAcko-

ro NEPHONA PACMPOCTPAHCHM TONLKO 8 MpEACnax reo-
6noxa KMA. Oun npeacrasacHbl VHOBHANLHMMH M
NEPEOTNAONXCHHBMH MCTAMOPPHIOBAHHLIMH NPORYKTa-
MH BLIBCTPHMBAHHA PaHHEAPXCACKHX NOPOA H noOlaHe-
apXcACKHX MCTABYNKAHHTOB ANCKCAHAPOBCKOR CBHTM
muxaitnoscxofl cepun. B crpaturpadpHueckix cxemax
NOKEMOPHSA OHH BKNIOYCHBI B cOcTas NeGCAMHCKOR CBH-
Tel MHXARNOBCKOH CEpHH, nNepexpuiBalOuUleRA MceTaByn-
KAHHTBHl anexcaHaposckoft cBMTHl. MuHepansHuil co-
CTaB METAaNEeJHTOB AO0CTATOMHO pa3sHoobpaleH. [lpeob-
nanaloT 6MoTHTOBBIE, rPaHaT-OMOTHTOBLIE, MYCKOBHT-
6HOTHTOBLIE, MYCKOBHTOBbIC, CTABPO/IMTOBbLIC, CTaBpO-
NIHT-aHOANY3HTOBLIC CNAHUbI;, peAKO MOXHO OfHapy-
KHTb XJIODHTOMAHbIC ChaHUbl. XHMHYECKHMR cocTas
(cM. Tabnuiry) xapaxTepH3yercs 3HAYHTCAbLHBIMH Ba-

PHALUHAMH COACpPXaHHA NMPAKTHYECKH BCEX NETPOrcH-

HbIX INneMEHTOB. B uenoM cnexyer OTMETHTH HH3KOC
CONCPXAHHE HATPHA OTHOCHTENbHO Kanus; obpatuaer
TaKKe BHHMAHHE OTHOCHTENBHO BBLICOKOE COAEpPXKaHHE
Kenesa.

PacnpocTpaHeHHOCTb TAHHO3EMHCTBIX MeTane-
AMTOB nebGeaHHCKOR CBUTBI MHXAHNOBCKOR CepuH
BecbMa 3HauuTensHas. OHH BCTpeyeHbl B pa3pelax Oy-
POBLIX CKBOXHH MPAKTHYECKH NOBCEMECTHO B Mpeaesax
wenesopyaHoro 6acceiva KMA, rnasubim obGpa3zom B
KauecTse MOpoA, NOACTWIAIOWHX KYPCKYIO CEpHIO OT-
noxeHnit. He uckmouero, 4To noaobHuie 06pazosanus
COXPAHWIHCb OT JPO3IHH H HA TUIOWAAAX OTCYTCTBHR
otnoxeHult xypckoft cepun. KocseHno 06 3Tom csuae-
TEALCTBYIOT AaHHble (YcTHoe coobuieHune A.A.Cmup-
HOBa) NO pacnpeaeNCHHIO YYACTKOB OTHOCHTENbHO NO-
HHXEHHOTO 3/ICKTOPOCONPOTHBIEHHS HA  [UTOLIAAAX
Pa3BUTHA BLICOKOOMHBLIX TMOpPOA THEACOBO-MUIMATH-
TOBOro KOMIUIEKCa apxes. ‘

Hanbonee apesHuMH npeactaBasioTcs ranHose-
MHCTbiC NOPOAbI, HIBECTHbIC B cocTaBe GPAHCKOR acco-
uHaunn o00AHCKOro rHeficCOBO-MHIrMaTUTOBOrO KOM-
naexca paHHero apxes. OHH NpeaCTaBNCHb! rHefcaMH.
OMOTHTOBLIMH, CHITHMAHWUT-GHOTHTOBLIMH, IpaHaT-
OHOTHTOBBIMH, pexe KOPAHEPHT-OMOTHTOBLIMH, rpa-
PHT-CHINUMAHHT-0HOTHTOBBIMHM,  ACCOLMHPYIOLIHMH,
Kak npaBHno, C NCAKOKPaTOBMMH nnarHorHeficamu,
peXe KBapUMTOBHAHLIMH rHeficamu. UHTepecHo, 410 B
MHHCPATBHOM COCTaBC INHHOIEMUCTLIX rFHeHcOB NpH-
CYTCTBYET MarHeTHT, HHoraa Ao 5%. Hanuuue nocnea-
Hero obGsAcHseTCa painoxeHuem Guotura ¢ obparosa-
HHEM CH/UIHMAHHTA, KOPAHCPHTR, MATHETHTA, KANTHEBO-
ro NONEBOro WNaTa B YCAOBHAX BbiCOKOTEMMEPATYPHO-
"0 PErHOHANLHOMO MeTamMopduiMa (10 TPAHYAHTOBOR
¢aunu siuounrensHo) [12, 13]. Xummieckuft coctas
ONHChWBacMMX nNopoa (cM. Tabauuy) xapaxTepusyercs,
kaK NMpasHno, BHCOKHMM CoacpXanMeM rnHHOolema. Hi-
BCCTHO, 4TO NAPATCHEIHC INMHHOICMHCTHX, TPAPHTOBMX
H KBADUMTOBHAHLIX FHEACOB NONBLIYETCS AO0BONLHO
WHPOKHM PacNpOCTPAHCHHEM B NPEACNAX BCEX AOKEM-
Opufickux awmos u nnatdopm [14), npeacrasnas xow-
DANHTORYI0 GOpMAUMIO paHHero apxes. B npesenax
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BKM pacnpocTtpareHue dbopMaLMy OMpefeNnseTcs yya-
CTKaMH HauOOJbILErO YPOBHSI 3PO3MOHHOrO Cpe3a Jo-
keMOpHs, rinaBHbIM 00pa3oM, Ha TEPPUTOPUH 3aNagHOM
4YacTH M B LUEHTpAIbHOM YacTu reobnoka KMA, a takixe
BCTpEYEHbl B pALE OTAEJILHbIX CKBaXXMH Ha CEBEpE, IOre
1 BOCTOKE Ha3BaHHOTIO reobioka.

PeTpOoCneKTUBHBIN aHATU3

JluTonoruyeckas peTpocnekums rMUHO3EMHUCTBIX
METaneJUTOB JOKEMOpHS ONMUpAETCs riaBHbIM 00Opa3oM
Ha METPOXUMHUYECKHE METO[bl MPH YCJIOBHU H30XUMH-
YEeCKOro xapakrtepa MetaMop¢u3Ma UCXOOHBIX OTJIOXKeE-
HUH B OTHOLLUEHHUH TETPOreHHbIX 371eMeHTOB. [Ipu 3TOM
NpeACTaBASETCA BaXHbIM YUMTHIBATb YHAcj€4OBaHHbIM
Xapaktep npeobpa3oBaHUA NMEPBHYHON OCaAOYHON MH-
HepaJlbHOM accouMaluuyd B METamMoOp(pHYECKH napare-
He3uC, Oslaroaaps KOTOpoMy HabnonaeTcs pa3HooOpa-
3Me MHHEPAJIBHOT0 COCTaBa MeETareauToB (C/IaHUEB)
HU3KHX CTyrneHel metamopduima. JetaibHoe uccneno-
BaHHE OOKCHTOMATEpPUHCKHUX TJIMHO3EMHUCTbIX CJIAaHLEB
KYpCKOH U OCKONbCKOM cepuit B nipeaenax benropon-
CKOro pyaHoro paioHa [3] oOHapyxuBaeT 3Ha4HUTEb-
HYl0 CNOXHOCTh pELIEHHA BOMPOCOB MEPBUYHOTO MH-
HepalIbHOrO cocTaBa — (rJIABHOTO MNpH3HAKa YCJOBHi
JIUTOreHe3a) NOKEMOPHICKHUX MEJIMTOB HaXe B YCJIOBU-
ax Ux cnaboro metamopdusMa. Ucnonbiys MetTon aHa-
W32 AMarpaMM «cocCTaB-MapareHe3suc» (puc.l, paa 2)
MPUXOAUM K BbIBOXY, UYTO MEPBHUYHLIA COCTAB IJIUHU-
CTbIX OCAAKOB KYPCKOrO BpPEMEHH Obljl NpEeHMYILLUECT-
BEHHO KaOJIMHHUT-TUAPOCMOAUCTBIM. OH XapakTepH3y-
eTCA OTHOCHMTEJIbHO BbICOKOI )KENE3UCTOCThIO, BbICO-
KAMH 3HaueHHAMH OTHoweHHs K/Mg v HM3KUMH CO-
AepKaHUA HaTpUf W Kainbuua. OQHAKO Auarpamma «co-
CTaB-MlapareHe3c» ykKa3blBaeT Ha FMAPOCIKOIUCTBIA CO-
CTaB TOJILKO BC/Tyyae AONMYLUEHUSA, YTO KaJIMH U MarHum
BXOOWIH B COCTaB CJIIOA HJIH XJIOPUTOB, NPUBHECEHHBIX
B 6acceilH ceaMMeTauru U3 obnacrtei CHoca, YTO MaJjio
BEPOATHO, TAK KaK OCaJKH MPOLWIH CTaAUIO0 OHArEHE3a,
a [JUHUCThIE MOPOAbI — KaTtareHesa M MeTareHesa, a
XKENE3UCTO-KPEMHUCTO-C/IaHUeBas ¢opMauusa, BKIIO-
yalowas paccMaTpuBaeMble 0Opa3oOBaHHA, XapaKTepu-
3yeTCs B LIE€JIOM BbICOKOM CTENEHbI0 0Caao4HOH aAnudde-
peHUHALMU HCXOAHbIX aTnoxkeHui [15]. CnenoBaTens-
HO, COCTaB MCXOAHOr0 OCajJka HE MOXET TPaKTOBAThCA
oAHO3Ha4YHO. Cnroabl UM3YyYEHHbIX HAMM ClaHUEB KYp-
CKOW CEpHUM, B COOTBETCTBMU C KPHUCTANIOXHMHYECKOW
U reHetuyeckoil knaccupukauueir A.I'.KoccoBckoid
[16], oTHOCATCA K rpyrnmne ajllOMUHHUEBBIX CAIOA U TUA-
pOCNIOA, K NMOArpyIMine MYCKOBUTOB MeTaMOphHUYECKHX
nopoa W MNOArpyrne WUIMTOB 2M,, H3MEHEHHBIX ITy-
OMHHBIM KarareHe3oM-MeTareHe3oM. [IpHHamIeXHOCTD
CNIObl TOJILKO K OAHOMY noautuny (2M,), y3kui nua-
[Ma30H 3apsA0B B TETPA’3APHYECKHMX U OKTad3APUYECKHX
CIOfIX, @ TAKXE JXXEJIE3UCTOCTb HCKIIIOYAlOT BO3MOX-
HOCTb €€ HEeO0CaJAO0YHOro (Hanpumep, rHApPOTEPMAlbHO-

o) NPOUCXOXKIACHHUA.
HudpakroMeTpyueckuii aHam3 no OazanbHOMY

pednekcy 4acto ¢GHUKCHpyeT B OOKCHTOMATEPHHCKHX

CllaHUaxX MpPHMECh MHHEpPAIOB KAOJHHUTOBOH TpyIIbI
(001=7,03-7,15A). Haxoaku kaoJMHUTA B HEBBLIBETpE-

JIbIX METaleNINTaX KypCKOH CEPUM YKa3blBAlOT Ha BECh-
Ma 3peJibiH COCTaB paHenpoTepO30MCKMX Ocaakos. B
YUCTOM BHAE KAOJHHHUT NPOAHAIU3UPOBATH HE YIAN0Ch,
MO OTAENIbHbIM pediekcaM MOXHO Mpexnoiarath npu-
MECb XJIOPUTA, AHKKWTA UJIM HAKPHTA, YTO, OAHAKO, HE
MPOTHBOPEYHUT BbIBOAY O BBICOKOH 3pENOCTH MepBHY-
HbIX OCalkOB KYPCKOTO BpeMeHH. H3BecTHO, 4TO 3TH
MHUHEpajibl 00pa3yloTCs B MO3AHEKATAreHUYECKYHO M
METareHH4YeCKyo CTallMM B pe3ynbTaTte npeobpazosa-
HUS CTPYKTYPbl KAOJITMHMTA.

OCOOEHHOCTBIO COCTaBa TJIMHO3EMMCTBIX CliaH-
LIeB KYpPCKOW CEpPHUM ABJIAETCS OTHOCHTEIBHO BBICOKOE
collep>kaHWe oKcuaa KpeMHHsa (cMm. Tabnuuy, puc.l ),
4TO OOBACHAETCA NMOCTOSHHBIM MPUCYTCTBHEM KBaplia.
[locnennuit npeactaBneH kBapUEM ABYX IEHETHYECKHX
THNOB: |) TEPPHIrEeHHbIM aJ€BPUTOBOW pa3MEPHOCTH,
onpeAessieMbIM 1oa OObIYHBIM neTporpauUuecKkum
MHKPOCKONOM W 2) HEOlNpeAeIUMbIM MOA MHKPOCKO-
MOM, BMAUMOM JIHWb B 3JIEKTPOHHOM MHKPOCKOMNE B
MHTEPCTULMAX uewyek caoabl. CoaepxaHue Teppu-
reHHOro KkBapua oOUEeHWBaeTcs B npeaenax 2-15%, B
cpeaHeM 5-7%. XuMHYecKoe onpeneneHue cBo6OaHOro
OKCHIa KpeMHHs Moka3ano ero oduee coaepxkanue 30-
35%. CnenosatenbHO, KBapu BTOpOro Tuma (ckopee
BCEro, NEPBUYHO KOJUIOMAHBIK KPEMHE3EM) B ITHHO3E-
MHUCTBIX MeTarejnTax NOCTOAHHO COAEPXHUTCSA B KOJIH-
yectBe 20-25%. 3a BbIYETOM KBapLIEBOro KpeMHe3ema
CJIl0Ja — CepULHT OKa3biBa€TCA BLICOKOTTUHO3EMHUCTOM,
ee coctaB OJIM30K K COCTaBy TEOPETHYECKOTO MYCKOBM-
Ta. ECAM UCXOAMTb U3 TEPPUTEHHOM Moaean odOpa3oBa-
HUS MEPBHYHOrO Ocaaka U U30XMMHYECKOr0 XapakTtepa
METaMOp@u3Ma, MOXHO YTBEPXIaTb, YTO COCTaB Mep-
BUYHOIO0 Ocalka ObLi1 «3pesibiM» KBapuU-KaOJUHHUTOBBIM
AW KBAapU-KaOJHUHWUT-TUAPOCIIOAUCTEIM C MPHUMECHIO
OKCHIOB M I'MIPOOKCHIOB XX€Jie3a, a BO3MOXKHO M allto-
MHUHHSA, YTO YKa3blBAET HA BbICOKYKO 3PEJOCTb KOP Bbl-
BETPUBAHUA U CBUAETE/NLCTBYET O T'YMUIHOM KJIMMaATE U
MOBLILICHHOW BJIAXXHOCTU 00JlacTel CHOCa KYPCKOTro
BpeMeHH. C Opyrom CTOpOHbI AOMYCTHMO MPEANOI0XKe-
HHE O XEMOTE€HHO-KOJJIOWAHOM TNPOUCXOXKIAEHHUHU ocal-
Ka, 0 YEM MOXXHO CYIUTb MO OTCYTCTBUIO TEPPHUIE€HHBIX
AKLIECCOPHbIX MHWHEpPAIOB B METAlEJIMTaX KYPCKOH ce-
pun [17], no popme Bbie/ieHUS KpEMHE3EMAa B MUKPO-
KPUCTAUTHYECKOM CIIIOAUCTOM MaTpukce. B Takom ciy-
yae CBOOOAHBIN TIMHO3EM MOr «cpabaTbiBaThCA» IMpH
MeTaMop(duiMe, nepexoas B PELUIETKH CIOUCTBIX CHIIH-
KaToB — cepulMTa, OMoTUTa WK xJoputa. Kak cnenyer
M3 aHaNn3a AMarpamMM «coctaB-flapareHe3uc» (puc. 1),
I-1Il Tunbl MmetaneanToB b.J{.Knaruw cOOTBETCTBYIOT
CYLIECTBEHHO TMAPOCIIOAMCTOMY COCTaBy MJIMH. Hawu-
Oonee pacnpocTtpaHeHHblii [V Ttun (6UoTUTOBBIE METa-
[MeJIUTHI) 3aHUMAIOT NPOMEXYTOUYHOE MOJIOKEHHE, OTBE-
4yas rUAPOCIAKANCTO-FHAPOOUOTUTOBMY NEPBHYHOMY
nmapareHe3ucy. Bo Bcex THUnax nejJuTOB OTHOLUEHUE
Kejieda K MarHMIo COXpaHAETCS B JOBOJILHO Y3KHWX Mpe-
aenax. B cBA3H ¢ 3TUM MOXKHO MoJiarath, YTO MEpPBHY-
Hble€ TJIMHbI KYPCKO# CepHH NpeacTaBisiii cOO0H 3aKo-
HOMEpPHBIH pAl OCaZO4YHbLIX MOPOLd, MUHEpalbHbIH CO-
CTaB KOTOPbIX Ofpenensyica COOTHOLUIEHHWEM rIMHO3EMaA
¥ MarHe3HabHO-XKeIE3UCTbIX KOMITOHEHTOB, NOCTYNaB-
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[IMX B DacceMH ceauMMeHTallMd B CBOOOAHOM ApYr OT
apyra coctosHAM. CorinacHo yCTaHOBJIEHHbIM (CTpaxo-
BbiM OOLUUM 3AKOHOMEPHOCTAM JNMTOoreHe3sa [18], Hau-
0oJiee TIHHO3EMUCTbIE PA3HOCTH OT/NArajiuch OnMxe
Bcero ot OeperoBoi NMHHM OacceiiHa ceqHMEHTALMH,
TOr4a Kak MarHe3HabHO-XeJIe3UCTbIE XapaKTEPHU3YHOT
yoaneHHble ¢audn ceauMeHToreHesa. Ilokasarenem
BHYTPUKOHTHHEHTAJILHOIO pexuMa OaccediHa CeUMEH-
Tauuu TMEJUTOB B KYPCKOE BpeMs SBASETCA OTHOCH-
TEJbHO BbICOKOE colepxaHHe B HUX kaius. [TocneqHuit
KOHUEHTPUPYETCA HE TOJILKO B CJIIOJAX, HO U B Kajue-
BOM [10JIEBOM LUMaTe. B oTAENbHBIX CIOHKAX MeTanesu-
TOB B uuiMpax u3peaka MOXHO BHUIETb O0pa3oBaHMA
kanuwinara paiMepomM 10 0,3 Mm. IudpaxkromeTpumue-
CKMHA aHaIN3 QHUKcupyeT U Oonee ToHkHe (okojo 0,005
MM) 0Opa3zoBaHUs KaJiMeBOro nosesoro wmnara. [lpen-
[MOJIO)KEHHE O METACOMATHYECKOM MeHE3UCE MOC/eAHErO
B TAKMX CilydadX IMpPeACTaBJAETCS MEHEE BEPOATHbIM,
yem JOITyLleHHE TePPHIeHHON MpHpOabl WIK 00pa3oBa-
HUA 3a CYET ayTUreHHbIX KOMITIOHEHTOB, OKa3aBLUMXCH
«H30BITOYHBIMHKY»  OTHOCHUTENILHO  KPUCTALIOXUMHUE-
CKOl €MKOCTH peLIeTOK CJOUCTBIX altOMOCHUJIHUKATOB.
DU3INKO-XUMHYECKHUE YCIIOBHA NOABJIEHHUA aYTHUIE€HHOIO
KaJlMeBOro MOJIEBOr0 LWIMata B METAMNEJMTaX KYpPCKOro
BPEMEHH OCTAlOTCA HeEOMNpeaeseHHbIMA. BO0O3MOXHO,
CrieUUPHUHOCTb OOKEMOPHUICKUX YCNOBHH JIMTOreHe3a
obecreyrsana ero NOsABJAECHHUE ellle Ha CTaJHMU KaTareHe-
3a WK MeTareHe3a OT/JI0XKEHHH.

B cBA3K ¢ BBILIECKA3aHHbIM HE MEHEE Ba)KHbIM
ABJIAETCA BONPOC O MPHUPOJE BbICOKOHATPHEBLIX MHUHE-
paioB — aM@HO0JOB ¥ NMUPOKCEHOB B COCTaBE MOPOA
KOpOOKOBCKOA CBHMTbl KYpCKOW cepud. Kak M3BECTHO
[19] oHM xapakTepHbl IMPAKTHYECKH 11 BCEX paHHE-
NPOTEPO3OACKMX »KENE3UCTbIX KBAPUUTOB MHUpa. B npe-
nenax KMA 3rupuH U pubekut OblIM OOHapyXEHbl B
epBble e roapl pa3BeakH XKeae30pyAHbIX MECTOPOX-
neduid. H.U.Ceutanbckuii [ 20 ] 0oAMH M3 nepBbIX NpH-
B€Jl A0Ka3aTeNnbLCTBa TOro, YTo MX 00pa3zoBaHue ObLI10
NpeAonpencneno MNepBUUYHBIM COCTABOM IKEJIE3UCThIX
ocagkoB. OHaKO BCKOpe 3TH BO33pE€HMs ObLIH 3a0bIThI
B CBA3M C MNONYJAPHOCTBIO HIOEH METAaCOMATHYECKOH
rpaHMTH3aUMK nopod nokemOpus. OgHako, B 60-x ro-
aax npouuioro sexa A.A.I'narones [21], aetanbHO Hc-
caenoBaB  (CTapOOCKOJIbCKMM  XKese30pydHblid  paioH
KMA, npuuien K BbIBOAY, YTO ITHPHHOBLIE W LIETOUYHO-
aM(uOO0NIOBbIE KBAPLIUTHI HENbB3A OTHECTH K KaTEropuu
METaCOMaTHYECKHUX TopHbIX nopoid. [lozagHee HaMH ObI-
JI0 YCTAHOBJ€HO NPUHHUMNHAJIBHOE OT/IH4YME (QIHOMAHO-
[0 PeXXKUMA KPUCTAUIM3AUHMH 3TUPUHA U LUEJIOYHBIX aM-
¢nb0noB B ycioBuAX ¢auuu 3efeHbIX caaHueB [22] oT
¢aouaHOrO p&KUMMa MpoOUECCOB TrpaHUTHU3aUMH. OHO
3aKJII0YaEeTCA B CyiluecTBeHHOM npeobOnaganuu CO, B
COCTaBE 3aKOHCEPBUPOBAHHLIX (UIIOMIOB >KENE3HCTHIX
KBapUUTOB, 0COOEHHO 3rHMpHHCcoaepXkawWunXx, odpa3yro-
WHX TOHKWE npociaoH. HMctounnkom CO, H HaTpus
MOIJIM CJTY)KHTh NMEPBUUYHBIE CONOBBIE MUHEpanbl, 00pa-
30BaHUE KOTOPpIX BO3MOXHO B pe3yJibTaTe JIOKaJIbHO
nposBasBerocs 3¢¢exkra BbINAPUBAHUA MENKOBOAHO-
ro (narynuoro) OaccefiHa ceaUMeHTaUHMH (HM3BECTHO,
4TO HaTpuesbple aM(PHOONBI U NMUPOKCEHBI pacnpocTpa-

HEHbI HE MO BCEMY pa3pe3y KOpoOKOBCKOM CBHUTbI U He
Ha BCEH (JIOWAAH €€ pa3BUTHUA).

Mcxoas U3 BbILLEH3NOKEHHOrO, YCJIOBUA HAKOII-
JIEHHS FJIMHO3EMUCTBIX K XKENE3UCTBIX MOpOA KOpoO-
KOBCKOH CBUTbl KYpCKOTO BPEMEHH PaHHET0 MPOTEpO-
3081 MOXHO OMNpENESINTh KaK MOPCKHE BHYTPUKOHTH-
HEHTAJIbHbIE C MEPHOOUYECKOH CMEHOW MOPCKOTrO U
MEJIKOBOJHOI'O JIarYHHOrO peXXHUMOB nHUTOoreHesa. Cie-
A0BATEJILHO, NMOATBEPXKAAKOTCA MPEACTABJIEHUS O TOM,
YTO OTJIOXKEHHUA KYPCKOM CEPHU MNPEACTaBIAIOT cOOOi
OTJIOXKEHHS JPEBHEro 0CaAO04YHOIr0o 4YexJia, MNEPEKpbl-
BaIOLLEro KpUCTANIHYECKHUIA hyHOaMeHT apxes [23].

[ TMHO3EMHUCTBIE OTNOXEHHUS NOKOPOOKOBCKOTrO
BpEMEHH, paccMaTpUBaeMble B COCTABE MIHATEEBCKOM
(xapboHaTHO-MeTarpayBakkoBas ¢GopMauMs) M4 CTOM-
NIEHCKOH (MeTaapko30BO-CjlaHUeBas ¢GopMauusa) CBUT
KYPCKOH CEpUM XapaKTEepHU3YIOTCs HauboJiee MecCTpbiM
COCTaBOM, UTO HAIIAAHO OTPaXeHO B pa3dpoce npoek-
THBHBIX TOYEK Ha [auarpamMMax «COCTaB-llapareHe3uc)
(puc. 1). Ha 3ToM ocHOBaHMM MOXXHO NpeanojaraTh Kak
pPa3HOPOAHOCTL COCTaBa MAaT€pPUHCKUX MOpOA Ha IJio-
lWaasx cHoca, Tak U NMOJIMMHUHEPaIbHOCTb COCTaBa nep-
BUUYHbBIX TJHHUCTLIX OTJIOXKEHUH 00Liel 0COOEHHOCTBIO
KOTOPBIX fIBJITETCA BBICOKAss KOHLIEHTpAUMA Kaius (CM.
Tabnuuy, puc.l ), 4TO CBMAETENbLCTBYET JIMOO O creuu-
¢Hke BBIBETPHUBAHUA HA Cylle, JIMOO O €ro HeJ0CTaTOY-

_HOﬁ HHTCHCHUBHOCTH B YKA3dHHOM HHTCPBAJIC paHHE-

MpoTepo30McKkoro BpeMeHH. KOCBEHHO 00 yCnoBusAX
BbIBETPHUBAHUA MOXHO CYAMTb IO COOTHOLUEHHIO THTa-
HA M- amoMHHUA.  CorjacHO  MUCCJIEAOBAHHUAM
E.IL AkynbwivHON [24] B IIMHUCTBIX MPOAYKTax Bbl-
BETPUBAHUA B T[YMHUAHBIX KJIUMATHUYECKUX YCJIOBHUAX
OTHOLLUEHHE OKCHAa aIlOMUHUA K OKCHMAY TUTaHa yCTa-
HaBJIMBAETCd Ha MHUHUMAJIIBHOM YpOBHE — MeHblue 20, a
B apHAHbIX He onyckaeTrcs HMxe 30. 3HayeHus ot 20 1o
50 COOTBETBYHT MEPEXOAHBIM KIMMATHYECKHUM YCIIO-
BUAM. B HaiueMm ciryqyae 118 OUEHKH KJIMMaTHYECKUX
ycJOBUH Haubonee nNoAXOAAT MeTaMOp(HU30BaHHbIE
3110BHANIbHbIC MPOAYKTbl BbIBETPUBAHMSA, MPEACTABJICH-
Hbl€ CTaBpPOJIMTOBLIMU CJIaHUAMHU — TJIMHO3EMUCTHIMHU
MeTaneJuTaMH Je0eAUHCKOH CBHUTHI, 3aJieralollMMU Ha
METaBYJIKaHUTaX aJleKCaHAPOBCKOH CBHTHI C MOCTEMNEH-
HbIM nepexoaoM. MertaBynkaHutel (amM@PUOONHUTDI)
AJIEKCAHAPOBCKOM CBHUTHI 00JlafaloT M3Ha4yalbHO BbICO-
KMMH COOEp>XaHUAMHU THTaHa, MO3TOMY XapaKTepHu3y-
IOTCA HU3KUMM 3HauyeHusMM oTHowenus Al,O5/TiO,.
Hu3skue 3HayeHUA COXPaHAIOTCA U B CJ1ab0 U3MEHEHHbIX
BbIBETPUBAHUEM MeTaba3uTax, Torja Kak B KOHEYHbIX
NpOAYKTaX BbIBETPUBAHMA, NPEACTABJIEHHbIX CTABPOJIU-
TOBbIMH CJlaHUAMH, 3TO OTHOLUEHHE COOTBETCTBYET
APUIHBbIM YCJIOBUSIM BbIBETPUBAHMA. AHAJIH3 3HAUYEHHUN
oTHoweHHa Al,O;/ TiO, (prc.2) NO3BONAET 3aKAOYHTH,
YTO HEKOTOpas UHPOPMATHUBHOCTb [JAHHOIrO KPHTEpHA
COXPAHAETCA JaXe B NPUIOXKEHHUU K NIEPEOTNOKEHHBIM
MMTMHO3EMHUCTBIM Mopodam aokeMOpusa. Tak, Takoe ixe
Boicokoe oTHoweHue Al,O;/TiO, coxpaHaseTrcs U B
[epeKpbIBAIOLUMX JIEOCAHUHCKYIO CBUTY IIMHO3EMMCTHIX
MeTare/MTaX MrHaT€eBCKOW M CTOHIJIEHCKOW CBHUT KYP-
CKOr0 BpEMEHH uTOoreHesa. Pe3ko oTiMyaeTcs Xxapak-
Tep pacrnpeaeyieHus 3HaYeHHH 3TOro OTHOLLEHHSA B M-
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XJIOPHTOB H MOHTMOPHWIIOHHTA. B xoae nocneayouero
MeTamopdHiMa npoucxoanno npeobpaszosaHue ruapo-
C.I0J COOTBETCTBEHHO B OHOTHT H MYCKOBHT. BuiBoa 06
YHac/1€10BaHHOM XapaxTtepe nmpeoOpa3oBaHHUA NEPBHY-
HO OCaJOYHbIX C/IOKUCTHIX CHAWKATOB B MeTamMopdHue-
CKHH napareHeinc caiol NMpeACTaBASETCA BAXHBLIM IR
NOHUMAHUA MPHYHH pasHOOOpa3UA MHHEPATLHOIoO Co-
CTaBa METAaneNHTOB B H30QauUKANbHBIX YC/TOBHAX pe-
FHOHATLHOrO MeTaMopdH3IMa.

Haunbonee cnoxHbiM npeacrasnsercs sonpoc ob
YCNOBHAX JIUTOreHe3a B apxee, ocobeHHo B paHHem. B
CBSI3H C BLICOKOA CTeneHblo UX MeTaMOpdPH3IMa M HaO-
KEHHBIMH MpOUECCAMH YyabTpameTaMOpdH3IMa, rpaHH-
TH3aUHH, BO3MOXHBI HCKAXKEHHA COOTHOIUCHHA aaxe
CaMbIX MHEPTHBIX NETPOreHHbIX INeMEHTOB. B cBA3IN ¢
ITHM Oonee BaxHOe 3HaueHHe npuobGperacT aHaNH}
HabnonaemMoro napareHe3’nca MeTaMOpPHYECKHX MO-
pon. Hanpumep, ranHolemucTbie rHeficsl B palpelax
Opanckofi accouHauun 0bosHckoro komruiekca Habmo-
lAlOTCA, KaKk MPaBHIO, B NapareHe3uce ¢ KBApUHTOBHA-
HbIMH, pexe rpa@HTOBLIMH pa3HOCTAMH. K ocobenHo-
CTAM BHYTPEHHEr0 CTPOCHHA pa3pe3oB OTHOCHTCA Ipy-
Ooe, peako wactoe nepecnausanue. Buanmas mout-
HOCTL OT.1€1bHbLIX COEB (NO KEPHY CKBAXHH) AOCTHIra-
et 10 - 40 n Gonee metpos. lpeobnanatouee 6onb-
IIHHCTBO COCTAaBOB MNEPEYMUCNCHHBIX BbillIe rHEACOB
NPOCUHMPYETCA B MONS MEPBHYHO OCAAOYHLIX MNOPOI
BHICOKOH cTeneHH ocanouHoft auddepenunaunn [25).
OTHOCHTENLHO BBICOKHE CONEPKAHMA XENEIA H KANHS
ITPH OTHOCHTCNILHO MOHMKCHHOM CONCPXAHHH MATHHA

HO3EMHUCTBIX METAMNE/JUTaX BOPOHUOBCKOA CEpHH, HAKO-
MJIEHHbIX OAHOBPEMEHHO C OT/IOKEHUAMHU KYPCKOR ce-
PHH, HO 3aHHUMAIOWIHWX CAMOCTOATEbHOE CTPYKTYPHOE
nonoxeHue. Ilpu BecbMa yCTOMYHBOM 3HAYEHHH CO-
ACpXaHUA OKCHIA AMIOMHHHA (CM. TabauLUy) 3HayeHHs
coaepxaHu# okcuaa TuraHa BapbupyroT ot 0,19 no 1.45
Bec.%, ueM 00yc/iOBNIEHbI WIMPOKHE BapHaUWH 3Hauye-
Hu#l otHoweHus Al,O; /TiO. (puc. 2). NoaobHas Hesa-
BUCHMOCTb COAepXkaHWi THTAHA OT coaepxaHuh anio-
MHUHHA CBHIAETENLCTRYET, OYEBHIHO, O BLICOKOH CKOpO-
CTH JPO3HUHU Naowanef CHoCa H COOTBETCTBEHHO c1abofi
CTeneHH BhIBETPHUBAHHUA NMOPOA - HCTOUHHKOB CHOCA.
MeTanesuTsl BOPOHUOBCKOA CEPHH 3AMETHO OT-
NTHYAIOTCA NO NETPOXHMHYECKHM MapaMeTpam OT MeTa-
NeJTHTOB KYPCKOH CepHH. npexae BCEro, NOHHKEHHOMN
KENeIUCTOCThIO NpH bonee BbICOKOM conepXKaHWH Ha-
TpHA (cM. Tabauiyy). AHanmu3 ¢ NOMOWBK aHArpaMm
«COoCTaB-napareHe3Hc» (puc.l) nokaibiBaeT, 4To nefu-
Tbl BOPOHLIOBCKOI! ccpui 10 Ux MetaMopdHiMa Obiny
CNOXKEHbl NMPEeHMYUICCTBEHHO rHapocnoaamMH. Bepoar-
HO, KaTUA HaXOAMJICH B ITHHHCTBIX 0CANKax H3IHa4yanb-
HO. ¢ MOMEHTa WX obpailosBaHua. Dduxcauus kKkanus s
pelETKAX rMHHHCTHIX MHHEPANOB, BEPOSTHO, 3aBEpLLIN-
Jacb €ule Ha CTaauax CEIHWMEHTOreHe3a, Tak Kak He
0OHapyXE€HO 3aBHCHMOCTH COACPXKAHHA KATHA B CIIO-
Jax OoT creneHH MetamopdHiMa Hivuaembix nopona. B
CBA3IN C ITHM MOHTMOPHIIOHHT, €C/IH U NMPHCYTCTBOBAN
B 0caakax, He Mor ObiTh VCTOMMHBLIM W3-32 BbLICOKOTO
noTeHuMasta KkatHa. Mana BeposSTHOCTL NMPHCYTCTBHA W
KaO.THHHTA H3-38 OTHOCHTETLHO HHIKOR IMHHO3IEMHCTO-

CTH MEAHTOBLIX OTNOXEHWA, mavepHan ans popMmupo-
BaHHA KOTOPbLIX HCMLITAN CPaBHHTEN1bHO cnaboe BbiBET-
puBaHHe [9] Ha nrowansx cHoca.

Takum obpazom, MOXHO nonarate, 4T0 VCTOH-
YHBLIMH TIHHHCTHIMH MHHEPaNaMH B NEAHTOBLIX OT-
TOKCHHAX BOPOHUOBCKOR cepun OblNH ruapocTIOnn

N0100HbIC rHAPOOHOTHTY H FHAPOMYCKOBHTY NpPH Or-
padl HCHHOA YCTOMYHBOCTH XKENCIO-MATHEIHANbHBIX

(cM. Tabnuuy) MOIBOARIOT OTHOCHTL FAMHOICMHCTBIC
MeTaneanTsl 6panckof accoumaunwn oGOAHCKOro KOM-
MICKCA K CNCUHPHUUCCKHM OTIOMEHHAM PAHHErO apXen.
Ha anarpammax «cocras - naparesesuc» (puc. 1) ux
COCTaBM COOTBETCTBYIOT, rnasHbiM 06pa3omM, cOCTaBAM
MOHOMKHCPATLHLIX FHAPOCMIOANCTHIX MUK C MNpPHUMC-
Chi0 kaonuuuTa. OtHowenwne AI,O0,/TiO, (puc.2) me-
IOCTaTOYHO YCTORYMBOC, COOTBETCTBYET NpPEHMYLLECT-



JTumonocus, cmpamuepaghus, nareonmonocus

BEHHO ApUAHbLIM U CEMHUAPHUIHBIM KJIUMATHYECKHM O0-
CTAaHOBKaM Ha IUIOIIAAAX CHOCA, OOAHAKO, AONYCTHUMO M
NpeanoJIOXKeHHE O HE3aBUCMMOM [MOCTYIUIEHHH THTaHa
U AIHOMHUHUA TIpU (OPMUPOBAHHUH TJIMHUCTBIX OTJIOXKE-

Huil. Bosee MHPOPMATHBHLIMH TMPEICTABAAIOTCA OaH-

Hble O COAEPKAHUAX peaKOo3eMeNhHbIX 3JIeMeHTOB. Ha

OCHOBAaHHH TNOKa ellle €AMHHUYHBIX aHAIM30B, NpHUBE-
JIEHHbIX HaMH paHee [25], MOXHO moJsiaraTh, YTO rHeii-

Cbl OpAHCKON accouWauMd TMEePBUUHO MNpeACTaBAsIH
coboit ocamo4Hble OTNOXKEHHUA, CHOPMHPOBAHHEIE B
YC/IOBHSAX JINTOr€He3a Ha KOHTHHEHTalIbHOM OJloke.
AHanu3 pacnpelnesieHus penko3eMeNbHbIX 3JIEMEHTOB
MO3BOJIAET 3aKJIKOUHTD, YTO TTHHO3EMHUCTBIE OTJI0XKEHHS

OpsiHCKOW accouyauun cHOpPMHPOBAHbI MPH Y4aCTHH
3peNibIX KOP BbIBETPUBAHMSA, NMOCTABUBILAX 3TH MPOMYK-

Thl B OaccerHbl CeIUMEHTALIUH.
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