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MHHEPAJIOT O-IETPOXUMHUYECKASI CHCTEMATHKA
PAHHENIPOTEPO30ACKHX METANEJUTOB
THM-SICTPEBOBCKOM CTPYKTYPBI (KMA)

B.1IO. Cxpaouu, T.H. INloaskosa

Boponeaicckuii 20cyoapcmeenniit ynugepcumem

MNpeanoMert! NPUHUMNGI CUCTEMATUKA METAMOPMDUHECKUAX MOPOA H3 MUHEPANOTO-NETPOXUMUHECKON OCHOBE. Ha npumepe
anoMOCUNNKaTHEIX HWIKOKaNbyueakix 06pa3oaanuit (MeTanenuToB) paspaboTana MeTORUKA PACYETa NETPOXMMWHECKUX MOAYNEH,
NOIBONRAIOLMX NPOBOANTL KDHTEPMANbHYIO OUEHKY OTHECEHWR WCCNeAyeMbiX NOPOA K ONpeAeneHHOR TaKCOHOMUYECKOR rpynne.
PaccuoTpeHa cucTemaTtuka mMetanennwTos Tum-ACTpeGoBCKOi CTPYKTYpLl W B3aMMOCBA3L WX COCTABA € NUTONOro-hauvansHbIMK

YCNOBUAMM OCAAKOHANONNEHUA PAHHENPOTEPOIOACKUX OTNOXEHUM.

PanHenporepo3loiickue Meramopdudeckue no-
poarl Tum-ScTpebonckoi CTPYKTYpBI xapakTepu3yroT-
CA KpafiHe [HpOKHM MHOroobpailnweM 4 No cBoeMy re-
HE3IuCy, BKJIIOYAA KaK MapanopoAabl (B TOM YHCNE TEPPH-
TEHHbIE, XEMOTEHHBIE, OMOreHHEIE), TAK H OPTOROPObI
(3¢¢dy3uBbH ¥ KOMarMaTuuHbie MM JaliKOBLE TeEna), M
no oco6eHHOCTAM XMMHUYECKOrO H MHHEPAIBLHOTO CO-
CTaBa, H MO CTEMEHH MOCNAECAYIOHX METaMOPUYECKHX
npeoOpasopanuii. [pu nccrenopaHnu TakoH pasHoob-
pa3Hoit cOBOKYAHOCTH 00LEKTOB, OAHOH U3 mepBoOUye-
penHbIX 3adad CTAHOBHTCA He0OXOAUMOCTb HX CHCTe-
MaTHKW M KIacCHUKALUH.

CyllecTByrOMHE B HACTOALIEE BPEMA KlacCHHU-
Kauud Meramopduueckux nopon [1,2,3], HecMoTps Ha
MHOr0acnekTHOCTh pacCMOTPEHHA NpobieMbl B LIENOM,
HCMONbL30BAHHE MATEPHAIOB M OMbITa MpeALecTBYIO-
LWUMX MCCNIENOBaHMM, a TaKkke Bonburoro oéwema cobet-
BEHHLIX PelyJbTaTOB ABTOPOB, BCE XKE COMAEpXKaT pAl
CYIIECTBEHHBIX HeNOCTaTkoB. Bo-nepBhix, B HHUX vacTo
OTCYTCTBYET CHUCTEMHOCTb MPH3IHAKOB UIA TAKCOHOB
OQHOTO YPOBHA, M €AMHHLbLI OAHOTO M TOTO )€ TaKCo-
HOMHYECKOrO YPOBHSA BBIACAAIOTCA MO PA3THUHLIM MPH-
3HakaM. HanpuMep, noapalaenenne metamophudeckux
MOpOA Ha KIaccsl NPOBOAMTCA TO MO  reonoro-
FEHETH4ECKOMY NMPHIHAKY, TO 1O HATONEHHbIM MPOLEC-
cam, Ipymnbl — MO NPU3IHAKY cybcTpara WM e 1Mo XH-
MH4eckoMy cocTaBy [l] u T.n. Bo-BTopbIX, B CyIUecT-
BYIOWMX KIACCH(QHKAUMAX 3Ia4acTyl0 COOPHBI CaMH
NPH3IHAKH, NO KOTOPLIM MPELIATaeTCA BbIAENCHHE Tak-
conon. Tak, B.B. XXnanos ¥ B.K. KyaemuH [2] oTBep-
TalT XUMIMecCKMH MpHIHAK, KaK CHEMO3HABaeMBIH MpH
nonesbix M meTporpaduueckHx HaGmOLEHUAX», HO B
TOXE BpPEMA 015 BbIACNECHHA THNMA METAMOPQPHUECKHX
NOPOA NpeAnararoT elie MEHEe MO3HaBaeMblA TPH3HaK
— HaHYMe Y MUHEPAIbHBIX 3€PeH BLICOKOCUMBOJBHBIX
rpaHe#i, 06/1analoIMX HHIKOH aTOMApHOH NNOTHOCTDIO,
a NpH nojpasacfeHn Ha NOATHIL! — TaKHE MNPHIHAKM,
KaK XapaxTep reoTepMWYEeCKOro rpanseHTa (aHoManb-
HBINA, TOKaANLHbIH, Hopma.nhl-lblﬁ), UCTOYHHKH TETLIOMac-
conepeHoca K cnocoful TemnonepeHoca (KOHXYKTHB-
HBIfl H KOHBEKTHBHbII).

B uenoM, aHanH3IMpYA COBPEMENHHOE COTTOAHME
BOMPOCA CHCTEMATHKH H KiacCHHKaLHH MeTaMOpdH-
4eCKWX TOpOA, CNEdyeT COFNacHThe ¢ MHeHueM [2],
4YTO B HACTOALICE BPEMA LA HHUX (... HE paspaboTana
HOMEHKJIATYPa, HE COBEPLICHHbI KNacCHHKAIHOHHbIE
CXEMB! M IHCKYCCHOHHA MOHATHIiHan Gasan.

B cBA3H ¢ 3THM B HacToslweid paboTe aBTOpamMu
MPEANPMHATA TOMbITKA Pa3paboTKH CHCTEMATHKH W
HOMEHKNTATYPEl METaMOp(MYECKHX MOPOA Ha MHHEpa-
NOTO-NETPOXHWMUIECKOI OCHOBE Ha NPHMEpe MeTanenH-
ToR Tum-AcTpeboBCKOH CTPYKTYpLI.

ITpHHUMIIEI MUHEPAIOTO-NIETPOXUMHUECKOH
CHCTEMaTHKH METaMOpPPHUYECKUX 110pOJ

TpanHunoHHO BellECTBEHHAN CHCTEMATHKa Mc-
TamopdHUeCKHX MOPOA OCHOBBLIBAETCA NHOO Ha HMX KO-
NHYECTBEHHOM MHUHEPAILHOM COCTaBe, NHOO Ha WX XU-
MHYECKHX 0COOEHHOCTAX, OTPAKAIOWHNX KOIILEHTpauMy
TeX WKW HHbIX NETPOr€HHbIX KOMMNOHEHTOB.

OaHako nopoabi pa3fIn4HOro MHHEPAIbLHOrO CO-
€TaBa MOryT BOIHHKATbL B pely:IbTaTe pa3HON CTEMEHH
MeTamMop(HiIMa HCXOAHO OAHHAKOBBIX TI0 XHMHUYECKOMY
coctaBy of6pa3loBaHMil, YTO CBHAETENLCTBYET O AMBEP-
FCHTHOCTH MHHEPAIOrHYecKoro Npu3Haka. JTo 3aTpyn-
HAET BOIMOKHOCTL CTPATHUIpadUuEcKOH Koppensunu
NOpoA B y4acTKaX € Pa3fMYHOH MHTEHCUBHOCTBIO Ha-
NoXeHHbIX MeTamopduyeckmx npeobpailosannid. B
APYroM Cityyae B Mopojax ¢ pa3fiHYHBIM COACPIKaHHCM
NETPOreHHbIX KOMMNOHEHTOB MOTYT HabaroaaTbCs OnM-
HakOBble MAPareHeINChl, XapaKTEPH3YIOLLHECA TONbKO
BapHALMAMH KOJWYECTBEHHOTO COOTHOLUEHHWA MHHe-
palbHBIX (a3, YTO FOBOPHT O KOHBEPrelITHOCTH NMETPO-
XHMHYECKOro MpH3HaKa, a CHCTeMaTHKa, OCHOBAHHaA
TONLKO HA KOHLEHTPaUWH METPOreHlibIX KOMMOHEHTVB,
MOXET He OTPaXaTh HIMEHEHHA MX MHHEPANbLHOIO CO-
CTaBa B npouecce MeTaMmopdHima. B cBA3K ¢ 3TUM Npu
pa3paboTke CHCTEMaTUKH METaMOPQHYECKHX nopoa
aBTOPbl NOCUKTANH HEOOXOANMAIM YYECTL KaK MHilcpa-
AOTHYECKWE NPRINAKH (NONA BbIAEIAEMbIX TAKCOHOR
OrpaHHueHbl KOHHONaMH COCYUIECTRYIOUIHX MHHepa-
NOB, TaK H IIETPOXHMHYECKHE NPHU3HAKK (COOTHOLWIEHHS
MOJTEKYJAPHbIX KOAMYECTB METPOreHHbIX KOMNOHCHTOB
Ha KOHHOAX COCYLIECTBYIOLIUX MUHepaios). [loaTomy
B OCHOBY MNpea1araeMod MHHEPaAIOro-NeTPOXHMH-
ycckoit cHcTeMaTHKU OblIH MONOXEHBI HCTBIPE OCHOB-
HBIX MPHHLKNA:

- 06paloBaHHC TEX WK HHbIX MHHEpPAIbHLIX da3
B MeTaMOpdHYECKHX TOpoAax OnpeeniaeTcA He abco-
JIIOTHBIM COJEPXKaHHEM METPOIEHHbLIX KGMIMOHCHTOR, a
HX COOTHOLIEHHEM,

— pasjeneHnc MeTaMoDpHYECKHX NOPOA H2 Tak-
COHOMHYECKHE €AMHHLbI OCVLLECTB:i . rcA no obiac-
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TAM, OFPaHMYEHHBIM KOHHOJAMM COCYLWICCTBYHOLHX
MHHEPAIOR:

—B METPOXMMHYECKOM OTHOLUEHHN [PAHHLDI
Bbile/INEMBIX TAKCOHOMHYECKHX EAMHHL COOTBETCTBY-
10T HWIMEHEHHIO COOTHOWEHNA MONEKYIAPHBIX KO/H-
YECTB NETPOTEHHbIX KOMMOHEHT Ha KOHHOJax cocyllle-
CTBYIOLLNX MHHEPANTOB;

— MOCNENOBATENBHOCTb  BbIOC/NIEHHA TaKCOHOB,
T.€. MX HEPapXWf, COOTBETCTBYET TEMNEPATYpPHOH 10-
CNeNoBaTebHOCTH peakudi obpajoBaHMA COOTBETCT-
BYKOLINHX KOHHOAAM OHMUHEPAbHBIX MapareHe3IUCoB.

['naBHeIMH  mOpoA006pPa3yIOWIMMH  MHHEPANb-
HLIMH (hazaMH nNozapnAloero 6ONbLIIKMHCTBA METAMOP-
¢uueckux o6pazoBaHHil ABRAIOTCA CHIHKATHL, aNOMO-
CHWTHKATEl H KapOoHaTbl, KOTOPbIE B Pa3HLIX YCITOBHAX
MeTaMopdH3IMa MOTYT NPUCYTCTBOBAThL NPAKTHYECKH BO
Bcex nopoaax. C yBenuueHHEM CTeneHH Meramopdui-
Ma kapboHaTbl pearHpyloT ¢ CWIHKATHBIMH H aTIOMOCH-
/MKaTHLIMH ¢azamu, obpalya Hoesie MuHepansl. [Ipu
ITOM B 33aBHCUMOCTH OT COOTHOWEHHA (a3 B 0AHHX
cirydasax kap6oHaTbl OcTaloTCA Kak w3ObITOUHas ¢a3a
BILIOTH /IO YCNOBHI MX AHCCOUHALHH, H TAaKHE NOPOAbI
BLIAENAIOTCA HAaMH KaK CHAMKaTHO-kapboHaTHbie, B
APYrHX - OHH B X04e MeTaMOpPQHHECKUX pEeaKUuMA WC-
4e3aloT M3 HabGnionaeMblX MHHEPANbLHBIX acCCOLHALHA, H
TaKHe MOpoabl Mbl HAIbLIBAEM ANHOMOCKHIHKATHBIMH.

AnMoCWIHKaTHbIE MeTamopduyeckue obpaio-
BAHHA XapaKTEPH3IYIOTCA Kpaihe GofibluuM paiHoobpa-
IHeM TPHCYTCTBYIOIUHX B HHUX MHHEpaibHblX $a3 H
TPaAMLIMOHHO TNOAPA3NENAOTCA Ha META0a3UTHI U MeTa-
neantsl. OHAKO KOHKPETHhlIE OBNacTH COCTaBa 3ITHX
Tpynn NMopoa Ke onpeacrelbl. MHorMe HccieaopaTenu
BbIZENAIOT BbICOKOKANbUWEBbIE METaNeNUTbl, B KOTO-
pbiX [IpUCYTCTBYIOT aM@ubonsbl, 110 noaobHLIe Nopoas
no CBOHM NapareHe3WcaM BO MHOIOM ABJIAIOTCA KOH-
BEPTERTHBIMH ¢ MeTabaiuTamu. TloaToMy Mbl npeana-
r4€M NOAPaIAeTHTL BCE ANOMOCHIHKATHBIE MTOPOALI HA
NBE rPYNNLI: NepBas - anfOMOCHIHKATHBIE HHIKOKANb-
LIHEBLIE TIOPO/IbI (METAMENHTLI), B KOTOPBIX B Ka4yecThe
CAMHCTBEHHOM Kanblnficonepxatet ¢alnl B BbICOKO-
TemnepaTypHoi obnacth meTamopdHIMa MOXET npH-
CYTCTBOBaThL TOMILKO NNAarHOK123, 1 BTOPaA — allOMOCH-
MHKATHBIE BbICOKOKAIbUHEBBIE (MeTabasuTbl), B KOTO-
PbIX HapAQy C MNarHOK1aIoM MOryT NPHCYTCTBOBATh
aMPuGoabl, MUPOKCEHBI U JPYIHE KaabUHACOAEPkKaLUWeE
daisl. [laneHeliwee, Gonee npobGHoe noapaideneHue
BLUIENEHHBIX TPYN NOPOA MOXET BLITE OCYLICCTBACHO
Ha OCHOBaWHiH MNOCNEAOBATENRHOCTH NPOTEKAWMHX B
HUX MeTamopbrueckux peakuui, kak 310 6yner noka-
3a8HO Ha (IpUMEpC AMNOMOCHIMKATHBIX [H3KOKaNbUUe-
BbiX [1OPOIL.

CucTeMaTHKa WIFOMOCUIMKATHBIX
HU3KOKaNbLUEBBIX NMOPOa (METANCIHTOR)

[Mon «MeTanenMTaMH» MbI NOHHMAaEM B paVIKy-
HO# CTeneHN MeTamMop(u30BaliHble ObIBUIHE 0CaN0YHble
OTNOMEHHA, B COCTaB KOTOPLIX BXOMWIM TJHHHCTbIE
MHHepanbl (KAHAMThI, TMAPOCTIOAbI, CMEKTHTEI H 1py-
rMe CMeLaHHO-CIofHbIe 06paloBaHHA) K MMHEpaThi
cBodoaHOro rauHo3ema {bemut, rubbCcHT) ¢ NpuMecsio
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TCPPUrCHHOrO KBapua ¥ NoJeBbiX WnaTtos. B kauecTse
FPaHHLLl MEXTY JMKHIEHe3OM U MeTaMOpdpHIMOM mo-
N06HBIX NOpoUd MPUHUMAETCS MOMEHT YCTAHOBJIEHUS B
HHUX 110AHOTO (HUINKO-XHMHYECKOTO PaBHOBECHA, 'ITO
COMpOBOXKAAETCA  MCYEIHOBEHWEM  METAcTabMNbHbIX
acCOLHAaUNA, PaBHOBECHLIM pacnpeaeeHHeM Komno-
HEHTOB Mexay ¢aiaMu M YIOPAJOYEHUEM CTPYKTYp
nucToBbiX cuaukatoe [4,5]. B xope »TOro npouecca
06pa3yt0TCA MYCKOBHT-(EHTUTOBLIE CIOJIBI MONHGU-
Kauuu 2M,, maparoHWT, XJIOpPHT, CTHILIIHOMENAH, IIH-
podHANUT H IMacnop, a TEPPUreHKbIA IUIarHoknas 3a-
mewaerca ansburom. K meranenuram Moryr Obith OT-
HECEHhl TaKXKE METAPHONMThI M MeTaMopdH30BaHHbIE
FPAHMTOMOBI, HWCXOJHO HMMEBWHE CIOAMCTO-KBApL-
NanepoLUNaTOBbIA COCTAB.

XapaktepHoil uepToii cnabo metamopduiopan-
HBIX METAIIEJIUTOB ABNAETCA OPUCYTCTBHE B HHMX He-
OonbliOro  KOAMMECTB2  KaNbUWTa W @aHKEDHT-
NONOMHTOBbIX M MarHe3uT-CHIEPHTORLIX KapboHaTOB,
YTO OTMEYAeTCA MHOTMMH HCCIEIOBATENAMM H 00y-
CNOBNEHO, BEPOATHO. AOCTATOMHO BLICOKHM COOTHOLUE-
HueM CO./H,0 Bo ¢nonae npu HU3KOTEMMNEPATYPHOM
metamopduaMe. KoanyecTBo kanbuuta M ACAOMMTA B
MCTarnenuTax AOMKHO OrpaHH4YHBATHCA BEJIMYHHON OT-
HolweHns B HUX Al,O4/(Ca0+Na,0+K,0)21, uto obec-
neyusano Ob! nosiHbLIA nepexol KalbilHEBOrQ KOMMo-
HEHTa B IIArHOKIal NPH VBEIHYEHHH CTENEHH MeETa-
Mopduima. [IpenensHo NOMYCTHMBIM COAEPKAHMEM
AaHKEPHT-J0JIOMHTOBLIX W MArHe3UT-CHOCPHTOBBIX Kap-
GOHaTOB B MeTaneNuTax cielyeT MPH3HaTh Takoe, NpH
KOTOPOM OHM NONIHOCTBHIO MCYEIIOT U3 MAPareHEe3IUCOB:
C KsapueM B pelynpbraTe oOpalosaHus am¢ubonos
KYMMHMHITOHHT-TPIOHEPUTOBOIO pAdd, C KAIHEBBIM MO-
neBbIM tINaToM B pesynbTate obpaszopanua 6UOTHTA M C
AHMacnopoM B pe3ynbTaTte 06pa3oBaHHUA WIMHHENH.

Taxum obpaiom, npHHUMaR ycnosue, YTO €AMH-
CTBCHHOH Kanbuuficonepxkaueii ¢alofi B MeTaneauTax
ABNIAETCA NIArHOKNa3, COCTaBbl MOPOA MOXHO paccMar-
puBark B GeIxanbUHeBOA CHCTEMe, BLIYUTAA AONIO NpH-
XOAALLEIOCA HAa AHOPTHTOBLIA KOMMOHEHT KpeMHeleMa
(§10,=2Ca0) n rauHozema (Al-0;=Ca0). D1a cucrema
ewe Oonee ynpowlaeTcs NMpH BLIYHTAHMH H3 CYMMBbI
FeO+MgO 3xeupanentHoro xonuuecraa Fe.O.. npwxo-
AAIETOCA Ha MArHeTHT, KOTopbifi OObIYHO B HebBonb-
IIOM KONUYECTAE NMPHUCYTCTBYET B MeTanenanTax. Hcxo-
AA K3 ITOTO, @ TAKWKE YYUTHLIBAA BOIMOXKHbBIE MpEneb-
Hbie COAEpPXaHHA kapboHATOB M BO3IHHKAKOILHE HA Ha-
HamLHOH CTYneHH mMeTaMopHIMa MiHepanbHble (a3l
MOXHO OIIpeIENHTL OONacTL COCTaBa METANENMTOB B
cUcTeMe (8i0,-2Ca0)Al,0,-CaQ)-(FeO+MgO-
Fe,0;)-(Na,O+K,0). Ona 6yner orpannueHa napare-
HEINCAMH, BINIOYAOIIWMHU B cebn anacnop, WHHENS,
XJIODHT, MYCKOBWT, NAaparoHUT, NHpOQMMINT, GUOTHT,
CTUNBNIHOMENAH, KanuweBblHk mnonepold WNAT, anbLbur,
aMPHG0ABI  KyYMMHHITOHHT-[DIOHEPHTOBOrO pAaa i
kpapu (puc. 1). CoctaBbl He copepwaiu¥x NaparoHHT
METaneIMTOR MOMXHO paccMaTpuBaTh B Ge3HaTpoBOM
CUCTEME (§i0,-2Ca0-6Na,0)«( Al,0;-Ca0-Na,0)-
(FeO+MgO-Fe,0,)-K,0, Bblumtas u3 MONEKYIAPHbIX
KOITHYECTB KPEMHEIEMa H THHO3EMa, COAEPKALLMUXCA B
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§i0,-2Ca0
Puc. 1. O6aacTb COCTABA METAMEJINTOB B CHCTEME
(Al,O;-Ca0)—(Fe, Mg)0—(Si0,-2Ca0)«K,0+Na,0):
1 — NEPeCHIULIEHHbIE 2NUNO3EMOM, 2 — NePecoitlyeHHbIE KPEM-
HE38MOM. YCI08HbIe COKPaLLEHUR MuHepanoe o [6].

nopoje, 3KBHMBANEHTHBIE komHuecTBa Na,O, mpuxoas-
LIHecA Ha anbOUTOBbIH KOMIIOHEHT.

Kak 8 HaTpHiicofepXauleii, Tak U B 6e3HaTpoBOH
cncreMe moas naparedesucos Chl+Ms(Pg)+Prl u
Chi+Bt+Ms(Pg) pasnensior ofnacTh cocTaa MeTane-
NIHTOB Ha [1EPECHIILEHHbIE [HHOIEMOM M NEPEChILLEH-
Hbl€ KPEMHE3EMOM TOPOAbI.

MeTanemtsl Tum-AcTpeboBCKOl CTPYKTYPbl HE
COMlepXaT MaparoHHT, M B CHCTEME (Si0,-2Ca0-
6Na,0}~Al,0;-Ca0-Na;0)«(FeO+MgO-Fe,0,)-K,0
TOYKH MX COCTaBa Jiexar B 00/1aCTH MepechilUEHHbIX
KpeMHe3eMOM Mnopoa (puc. 2), 4T0 NOATBEPXKAAETCA
MOCTOAHHBIM MPHCYTCTBHEM B HMX kBapua. B nonoG-
Hbix MeTanenntax Si0; spaseTca MIOLITOUHLIM KOMIO-
HEHTOM, M MX JaTbHeRluas CHCTEeMaTHKa MOXET OhiTo
paccMOTpEHa B CHCTEME (A1,0;-Ca0-Na,O)A FeO+
+Mg0'F8203)—K10.

B a31ofi cHCTEME KOHHOAA XJIOPHT-MYCKOBHT
paifenseTt ob6nacTh cOCTaBa NEPECHILIEHHBIX KPEMIE3e-
MOM MOpPOA Ha ABA 110JIA, COOTBETCTBYIOIUME BLICOKO- H
HU3KOTAHHOIEMHMCTBIM MeTanenuram. B BbICOKOTIHHO-
3EMHCTLIX TIOpPOJaX Ha HavalbHOMA CTYMEHW METaMop-
¢u3Ma, Kpome XJIOpPMTa H MYCKOBHMTA, IPHCYTCTDYET
nupouiinT. [IpH NOBLIWEGHKY TEMMEPATYPhl B YCIO-
BUAX 3eNeHOCNaHUeBoH (GauuH B HWX BOIHHKAKOT XJO-
PHTOMI, aHAATY3INT WIH KMAaHHT. HU3KOTIMHOIEMHCTEIC
METANENHUTbl, HAPADY C MYCKOBUTOM H XJIOPHTOM, MO-
ryT CO/IepXaTh KanMeBbiit NONEBOM LIMAT, CTHALITHOME-
NaH N KeNE3I0-MarHeInaNbHble kapbonaThl.

Jina oTHecenua nOpodb! K BBICOKO- MA11 HHIKO-
FAAHOYEMUCTLIM METanenHTaM No HaHRHbIM XHMHUCCKO-
ro aganuia moxer ObiTb MCITONLIOBAHA BEIHYHHA MO-
NeKynspHoro otHouweHua B HeH  AlLO;/(FeQ+MgQOA
+K;0). Tak kak KOHHOA2 XNOPHT-MYCKOBHT, paiic-
aowan B cuereme (Al;0,-Ca0O-Na,O(FeO+MgO-
Fe;05)-K,0 nione niepechllueHHbIX KpeMHE3EMOM METa-
NENUTOR HA BbICOKO- ¥ HHIKOFIMHO3EMHCTbIE, NpEL-
cTaBnfeT co6oi NpAMYIO, TO OHA ONUCLIBACTCA YPaBHE-
HHEM NHHEHHON perpeccuu y=a+bx. [ peuleuns 3To-
[0 YPaBHCHHA B K3uECTBE KOOPAMHAT MOTyT ObITh HC-
NOJIb30BAHLI MONEKYAApHble OTHoweHus Al O,/(FeO+
+MgO+K,0)=y u K,Q/{FeO+MgO+K,0)=x. B xnopwu-
Te, uMmelowem coctaB (Fe.Mg)yAl;[SisAl;05](OH),.
Onu3kuit x peanbHo HabGnogaemoMy B GonbUIMHCTBE
metanenutos, npu  K,O/(FeQ+MgO+K,0)=0 oTiio-
weunue AlLO,/(FeO+MgO+K,0)=1/3. B MyckoBuTe ¢
Teopethueckum coctaBoM KAL(Si;AlO¢J(CH), npu
K,O/(FeO+MgO+K,;0)=1 otHoweHne Al,O/(FeO+
+MgO+K,0)=3. Pewas no 3TuM aByM TOYKaM ypaBHe-
HHe JTHHEHHON pErpeccHy, NoJyvyaem, YTO Ha KOHROUC
xnoput-mMyckoeut Al O;=1/3(FeO+MgQ)+3K20. Or-
HollieHHe Monekynapioro xoiuuectra Al;O; B nopoae
K 3TOMY BbIPaXK€HUIO MOXET pacCMaTPHUBATLCA KaK Mo-
Aynb TAHHOIEMHMCTOCTH (a), 3Ha4eHud KOTOpPOro Ha
KOHHOZIE XJTOPHT-MYCKOBHT OyAyT paBHbl €AHHHUE, 111
BBICOKOTTHHO3EMHCTLIXN MeTanesinToB — 6osblue enn-
HHLbI, @ ANA HU3IKOTTHHOIEMHUCTBIX — MEHbIUE €AHHH-
ubl. Yunrbiaas konnuectso Al,Os, s3xBusanenrroe CaO
M Na,O, npuxogduleeca B NOPOIEe HA NNArHoknal. H
FeO, skpusanenutHoe Fe,O;, npuxopslieecs Ha marde-
THT, 3HA4YeHUE MOAYJIA [NIMHO3CMHUCTOCTH NPHUMET Cne-
Ayrowui Baa;

' 3(A1:0: - CaO - Na:0)

=
FeO - Fe:0s+ Mg0 +9K..0

BoicokornMHolIeMucThle MeTanenTsl (a = 2,187)
B npeaenax THM-JAcTpe60BCKOM CTPYKTYpLl BCTpeua-
I0TCA PeaKo, rnasHsIM 06pa3om B COCTaBe CTOWNIEHCKOH
CBUTbI B OCHOBaHHH pa3pc3a PaHHENPOTEPOIOACKHX
OTJAOXEHHA, 4TO CBA3IAHO € PaiMbIBOM H [1EPEOTIONKC-
HUEM JIPEBHHUX KOp BhiBeTpHBaHHA. [lonobueie Mera-
MOpP@HIOBAHHBIE AOKYPCKHE KOPbl  BHIBE€TPUBAHUA
BCKPbITH! CKBAXXMHAMU H ONHMCAHbl PALOM HCCAEN0BATE-
new [6, 7, 8. 9, 10). [peobnanaune sriwe no paipely
HHIKOIMHO3EMHCTHIX MeTaneauTop («¢ = 0,605) canpe-
TeNLCTBYET 00 H3IMEHEHHMU COCTARA MaTepHaila, NOCTy-
NaBUWIEr0 ¢ HCTOYHHKOR CHOC3, €ro HH3KOW CrelICHU
3IpeNnocTH K HeDOMbLIOM KONHYCCTBE 1IPOAYKTOB HHTCH-
CHBIIOTO BLIRETPHBANNA NOPOJ APXCIICKOTO OCHUBAHKY.

Janbnefituce, Ooaee zpodioe, nojapasidenente
HMIKOKANBIIHEDBIX ATIOMOCHIAKATHRIX NOPOA 11a Aall-
HOM JT4MNE HCCRCcOORBaHUM BBLIO NpOBELCHO TOSBKO I
HH3KOTTMHOIEMHCTLIX MCTaneiMToB, TaK KaK OHHU Mpe-
obnanpatoT B paipelax 3 um-HAcTpeboBCKOH CTPYKTYpHI.
B ocHOBe ITOr0 NOAPa3eNcHUA JEXHT MOCNEN0BA-

" TenLHOCTh MCTaMOPHIECKHX PEaKUMid, NpOTEKarOLLUN

B Xxo0f¢ nporpeccHpHoro Meramopéduima. Ilpeanarae-
Mbl€ HAMM PEaKUHM OBWCNPUIHAHLL, IKCIHIEPHMEHTANL-
HO HIyuelbl, 3 CYWECTBYIOIIME BapHaLHi OUEHKH X
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$i0,-(2Ca0+6Na,0)

i0,-(2Ca0+6Na . O Dspr. . . Qlz.
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O O ®
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Chl B
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Cum-Gru
(Fe,Mg)O-Fe,O, : K0
Spl
\\\
e 1 ® 2 o 3 l
Chl
Bi
. I-11
Cum-Ciru
Puc.2. Ilpockuun cocTana i cNCTeMaTHrRa u meraneanrop Tum-Acrpebonckoii o
CIPYKTYPhI HA TPEXKOMIIOHEHTHBIX JHArPAMMAX CHCTEMD! 1I R
AL, 0,-(Ca0+Na,0)(Fe, Mg)O-Fe,0,-Si0,-(2Ca0+6N2a,0)-K,O:
1 - NpoeMLL cOCMasa Memanenumos, 2 — meopemuyeckul cOcmas MuHepanoe,
3 -cocmae munepanos e Memanenumax TuM-Acmpeboscrold crmpyxmypsi. Kfs.
Memananums:: I - nepeconuemmere enurosemom Il — nepeceiwionneie xpemnesemon, Ms
A — swconvznunoaemucmsie, B — nuanoznunosemucmsie, 1 - esicoxoxanuessie, Prl.
2 — HUKOKANUBELIE. A ~ BBICOKONBI@IOMAZHEIUANLHBIG, D — HUIKOXENEI0MaZHEIUANBHBIE. 9 Qtz.
Si0.(2Ca0+6Na, 0)

TEMIIEPATYp HE BIHAKT Ha NOCNEIOBATENLHOCTL NpO-
TeKaHHA,

HHIKOrNHHOIEMHCTRIE METANENUTH NO KOHHOAE
6HOTUT-MYCKOBHT MONPA3NENAOTCA Ha BHICOKOKanue-
Bbie ¥ HHIKOKATHCBBIC. 3 BLICOKOKANHEBLIX METaneNu-
Tax nocne peakuuii Stp+Kfs=Bt+Qtz+H,O nau Chl+
+Kts=Bt+Ms+Qtz +H,O ocTtaetca N3IbuLITOUHLIA Kanue-
Bhifl MONEROH UINaT, a B HUIKOKANUEBLIX — XJIOPHT WIH
CTHNhIIHOMENAH. JInd pewleHua YpaBHEHHMA perpeccuu
KOHHOAbI OHOTHT-MYCKOBUT B Ka4ecTB€ KOOPAMHAT
MOryT OblTh WCTIONBIOBAHBI MOJIEKYAAPHLIE OTHOUICHHWA
K,O/(FeO+MgO+ALO )=y n  ALOy/(FeO+MgO+
+AlO.)=x. B rnuHo3¢emMucTOM OHOTHTE cocTaea
K.(Fe.Mg);Al[S15A1;05)(OH)4 npu Al,O,/(FeO+MgO+
+Al,0,)=2/7 otHowenne K,0/(FeO+MgO+Al,0,)=1/7,
a B Myckosute npu Al,O;/(FeO+MgO+Al,O,)=1 otuo-
mwenne K,0/(FeO+MgO+Al;0;)=1/3. CneanosatensHo,
Ha koHHome OuortuT--MyckoBut  K,O=1/15(FeOQ+
+MgO)+1/3A1;0;. OtHolreHHE MONEKYIAPHOIO KONMH-

88

uectBa K,0 B nopone x 3TOMy BBIPOKEHHIO C YUETOM
BbIYHMTaEMbIX IKBHBANCHTHLIX KoamuecTs Ca0, Na,O u
Fe,0;, npuxoasiunxcs Ha NNarHoka3 U MardeTHT, Mo-
KET paCCMATPUBATLCA KAK MOIYN1b KAMTHEBOCTH:

_ 15K.0

FeO - Fe:0.+ MgO + 5(A1:0\ - CaO - NaxO)
3HAYEHHR KOTOPOro Ha KOHHoae OGHOTUT-MyckosuT Oy-
AYT paBHbl €AMHHIC, ANTA BLICOKOKATHEBBIX METaNe1M-
TOR — Gonbile €JAMHHMULI, 2 LNA HHIKOKATHEBLIX —
MEHBLLE eAUHHUAL.

Tak xak B cucreme (AlO;-Ca0-Na,Q)~(FeO+
+MgO-Fe;0,)-K,0 Monexynaphoe konudecrso K,O n
BLICOKOKA/IHEBbIX METAMENMTaxX BCCraa MNpepbliilaet Hiu
PaBHO €T0 COREPNKAHHIO D GHOTHTAX, TO, C YUETOM Bbl-
HYHT2EMbIX IKBHBANEHTHRIX Koau'ects CaO, Na,O u
Fe;0;, NpuXonfMXcA HA NNArMOKIA3 U MATHETHUT, 1IN
3THX MOPOA TAKWE HEOOXOAHMMO BLILIONHEHHE YCNOBHA
K,020,1 25(A1,0,-Ca0-Na,O-+FeO-Fe,0-+Mg0+K,0),
TO €CTb IHAYEHHE BTOPOro MOUYJIA KAJIHEBOCTII
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" 0,125 40 -CaO~ NaO+ FeO- FaO+ MgO+ K:0)

ANA HHX BONKHO ObITh Beerna Gonbuwe equHKHUL).

Cpean  HM3KOTAHHO3ZEMMHCTLIX  METamnenu1on
Tum-slctpeboBckoR CTPyXTYpbl Hu3KOKaiuepbie (k7 =
0,894, k = 0,764) nopoab! NpeoH1analoT Haa BLICOKOKA-
nueBbiMH (k7= 1,555, &k = 1,290). Onnako npucyrcTbHe
AOCTATOYHO 3HAYMTCNLHOH NONH NOCNeaAHHX B pailpese
PaHHENpOTEPO3OACKUX 0OpalopaHuil cBuaeTenbCTBYET
0 TOM, YTO HCTOYHHKOM CHOCA NPU HX POPMHPOBAHKH,
BEPOATHO, CRYXWIH apXeicKHe 110polbl, yXe [peTep-
neBliNe K TOMY BPEMEHH MPOLIECChl MHIMAaTH3IAUWH M
rPAHUTHIALIMH.

Hu3kokanuenble METANENUTEl 110 KOHHOAE XJIO-
PHT-OHOTHT NOZPa3AeNAlOTCA Ha BLICOKO- H HU3KOMKC-
ne3oMarHesManbHele. B BbiCOKOMXene3oMarie3naibHbIx
nopofax nocne peakuuu Stp+Ms=B1+Chl4 Qtz+H,0
C OWOTHTOM W XJIOPHTOM MOTYT ObITh YCTOHYUBBI
CTHIILITHOMENAH H MKeJIe30-MarHe3HaNbHble KapOoHaTsI,
32 CYET KOTOPBIX C YBEJHYEHMEM CTENEHH METaMop-

¢dnimMa noaenAoTcA amPpnbonbl KyMMUHITONUT-TPIOIIE-

PUTOBOTO psia, @ B HHIKOKENECIOMATHEIHANbHBIX —
POIMOXEH nMapareHeanc 6UoTHTa W XIOPHTA C MYCKOBH-
ToM. [lpy pelleHHN YpaBHEHUA PperpeccHH KOHHOAbI
XIOPHT-OMOTHT B KayeCcTBe KOOPAWMHAT MCIONLIOBA-
nuch MOJIEKYTAPHbIE OTHOLIEHUA (FeO+
+Mg0)/(K20+A]203)=y H Ale;/(K10+A|zO])=x. Tak
Kak B TINHHO3eMUCTOM Ouotnte npn Al O,/(K,0+
+A1L0,)=2/3 otHoutenne (FeO+MgO)/(K,0+Al,04)=
=5/3, a 8 xnopute npu ALO,/(K,O+Al,05)=1 oTHowwe-
Hue (FeO+MgO)/(K,0+Al,05)=3, To Ha KOHHOAE XITO-
put—Ouotur (FeO+Mg0O)=3Al,0,-K;0. OrtHowenne
MonekynapHoro konudectsa FeO+MgO B nopoae «
3TOMY BBIPDKEHHIO € Y4YETOM BBIYMTAEMBIX 3KBHBa-
neHTHRIX Koauvecta CaO, Na,O u Fe, O, npuxoas-
IWIMXCA HA MJIATHOKNA3 M MAarHeTHT, MOXET paccMaTpH-
BAThCA KaK MOAYNb YKEJIE30MarHe3HANbHOCTH:
FeO - Fe:Ohn+ MgO
Jm

~ 3(A1:0: - CaO - Na:O)-K:0'

Ero 3naueHHs Ha KOHHOZE XNOpPHUT-OHOTHT By-
OyT pabHbl eAMHuue, [N BbICOKOXKENE30MarHe-
3HANBHEIX MeTanenHTos 6Onblle €AHHMILLI, 3 ANIA HHU3-
KOXENe30MarHeInanbHbiX — MeHbLIe eAHHHLLL. Tak kak
none BbICOKOXKENEIOMArHe3HATbHBIX NMOPOA OTrpaHH4H-
BAETCA MO KANMEBOCTH JIMHHER MIMEHEHUA TIHHOIEMH-
CTOCTH OMOTHTA, TO MUIA HUX TaKke AOMKHO BbIMoOA-
HAThCA ycoBre k'< 1.

Cpean Huskokanuesblx nopon Tum-Sflctpe-
GoBckoit cTpyxTypbl Hanbonee WHPOKHM pacnpocTpa-
HCHHEM TNOJIB3YIOTCA HHIKOXKEIE30MarHeIHANbHEIE Me-
Tanchutel {(fm = 0,559), a BbICOKOXENEIOMArHEIHAND-
ubie {fm = 1,324) urpaioT noauuHexHyio pone. Ilo-
cnefikve ABnAOTCA npeobnajalolivM THAOM KWL B
COCTaBe KypPckoil CEpuM, YTO CBA32HO, BEPOATHO, ¢ 06-
weit cnieundukoit nurorenesa B nepuoa GopMHUPOBaHHA
MENEINCTO-KPEMHHCTBIX 0bpasopaHHil.

Kak B BbICOKO-, TaK M B HH3IKOXeNe3o-
MarHe3HaflibHbBIX METaNeiuTax ¢ YBEIHUEHHEM CTENEHH
MeTaMOpdHIMa CyLECTBEH!ITE BIMRHHE H2 (aloBbie

lgt, =-0.2600
N=77 r, —0.550
ig £, = -0,5200
f,n=0,302

-0.6 05 04 0,3 -0.2 -0.1

T L T T T 1 1
03 0.4 05 06 07 08 09 10!

Puc. 3. Pacnipenenense *ejle3IHCTOCTH XJI0PHTOB B
rPaHATCOAEPXKALUMHX NapareHeIHcax.

olgt

PaBHOBCCHA OKA3bIBAET COOTIOWeHuUe B mopoaax FeO u
MgO. TloaToMy uX ciemyeT MOApPa3IAENATbL Ha Kee3u-
CTbi€, B KOTOPBIX MO MEPE BO3PACTAHHA TEMNEPaTyph
MOABAAIOTCA I'PaHaT W CTaBPOJIUT, U MarHeinanbHuie, B

'KOTOPBIX BO3MOXHO 06paiopaHMe Ge3rpaHaToBbIX KOp-

JAHEPHUTCOAEPKAWMX MapareHe3IncoB. B kavyectse rpa-
HUUBL MEXOY KENE3UCTBIMU H MarHe3HaNLHLIMH MeTa-
NENUTaMH MOTNIa Obl CAYKHUTb INHHA, COEAHHAIOLIAR B
cHeteMe  (A)0;-Ca0-Na,O)y(FeO-Fe,0,)--MgO  co-
CTaBbl MYCKOBUTA H XJIOPUTa B MOHOBaPHAHTHOM liapa-
reHeauce Bt+ChH-Crd+Ms+Qtz, oaHako npucyrcTBHe
Takol accoumaumn B nopoaax Tum-Hctpedosckoii

- CTPYKTYpbI ll€ ycTaloBneHo. B nutepatype ceeachua o

COCTaBE XJIOPUTA H3 3TOr0 NapareHe3Inca OTCYTCTRYIOT.
a NaHHbIE O €ro elNeIUCTOCTH B NapareHeInce ¢ Kop-
AMEPUTOM eAHHHYHBL. B cBA3M ¢ 3THM B KauecTBe rpa-
HUIBI MEXAY XENEINCTBIMH H MarHe3daibibIMH MCTa-
NeIUTaMH HaMH NMPHUHATO HUAKHEC npelensHoe 3iate-
HHE DJKENEIUCTOCTH XJIOPHTOB B TIPaHAaTCOACPAAIIMX
napareHeiancax. Jlna pacuera dtoro 3nauenna Obbiy
MCMONbL3IOBAHLl KaK COOCTBEHHbIE AHANWTHYECKHE adll-
Heie [11], Tak u onyGnnkoBaKHbIe pelyvabTaThl APy TuN
nccnepowatened [12, 4, 13], xoropele Buoyaor 77
XHMHYECKHX AHANH3IOB XJIOPHTOB, COCYIUECTBYIOWHX ¢
rPaHaToM.

PacripeneneHue xeneaucTocTH XJIOPHTa M3 Ipa-
HAaTCOJAEPKAWMNX NAParcHCIWCOB COOTBETCTUYET n01a-
pHPMUHECKH-HOPMAILIIOMY JaKOHY ¢ napameTpamin g
Sop = -0,2600 (f;, = 0,550). cpeanekpapat HuHOE VTKAO-
HewHe Sy, = 0,0830. Jlonyckan paBHOBEPOATHOCTL MpH-
CYTCTBHA B MapalrCcHEIHCE ¢ rPAHATOM KaK YHCTO #enc-
IUCTOTO (f = 1), TaK H HANMEHCC XEeNeIUCTOro XIopHTa.
HHXXHEE NPEAENbHOE IHAYEHHUE WENCIHCTOCTH XI0pHTa
(fmw) Oymer paBHO lg fre= -0,5200 (/.= 0.302)
(puc. 3). Tax kak BEAHUKHA OTKAOHENHA OT CPEUHEro

ONpefenaAeIcR BuIpAXKEHHCM X, =X 15 11et - Kpure-
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Al 0,-(Ca0+Na,0)
s Ms
L/ &)
D..b.
80 ® 1
o 2
J @ 3 Puc. 4. PainesreHe HHIKOKAIHEBLIX Me-
N \ o 4 TaneantoB Tum-Hcrpebobekon cTpykTy-
60 = Pbl TIO XKENeIUCTOCTH: T — meopemuyeckuis
. coCmMaae MuHepanoa, 2 — cocmae MUHEDANos 8
Memanenumax Tum-flcmpeboacKkold cmpykmyper;
\ NI .' 3 — cpedrull cocmae muHepanoe e Memanenu-
g 1 max Tum-Scmpeboeckol cmpykmypst; 4 — HUaKo-
40 11-B-26-1 % I-6-26-2 Kanueesie Memanenumst Tum-Acmpebosckol
S e l® cmpykmypb! (Il-6-2a-1 — esicoxoweneoMazre3u-
Sdl g p — =3 =) Ust aneHeie xeneaucmore, H-B-2a-2 — gpicoxoxene-
Alm,Chl, @ - A L e -l Cths JomazHeauansHble MazHeluanvHble, N-5-26-1 —
20 & G N Chlygy re Chllpe.m HUIKOXEe3oMazHe3uansHsie xenesucmsie, Ii-5-
n ' |\ i 26-2 ~ HU3KONENIEIOMAZHEIUANbHBIE MazHe3u-
Ann @ 2 =X - ‘-\\--' = e O phl anbHbie)
11-6-2a-1 l'l-\s-zn-;\ ‘
! y : Dol
N ‘ =0,302 N 0
Sd(l\ NN & u % Mgs
FeO-Fe,0, % Grv 4 Cum 20 MgO
MeTaneauTsl ‘ Hcxons m3 3toro, otHo-
WeHHe B nopoaax
f _ FeO- Fe:Os
0.302( FeO - Fe:01 + Mg0)
Mcpecbimennsie  Tlepechitennnie MOXET ObITh NPMHATO B KayecT-
rAHIO03eMOM KpeMHeleMoM BE MOLyIR KEIEIUCTOCTH ANA
MoJApaIfenecHud METaneiMTop Ha
xenesuctoie (1) M Maruesu-
aneHble (f<1) (puc. 4).
Kax cpeaun Bhicoxo-, Tak
BLICOKO- Hu3ko- H CpelH HHUIKOKENEIOMArHe3H-
TTHHOIEMMCTLIE LIKI03EMHCTLIE albHEIX MOpoA TuM-AcTpebon-
CKOR CTPYKTYpsl Haubonoulunm
pacnpocTpaHeHUEM MONbL3YIOTCH
KEMCIUCThIE PAIHOBMAHOCTH (f
= 1,831-2,040), 4TOo ABNACTCA
Buicoxokaiinennle Huskoxanucewre XapakTepHOA  0COGEHHOCTLIO
noaasnfirouwero  60JLWHHCTRA
MmeTanenutos. llpucyTcTBue xe
' CPEAH HHX MAarHelHaibHBIX pa3-
HoBuaHOCTeR (f = 0,725-0,957)
Buicoxo- Huaxo- CBA3aHO, BEPOATHO, C 3arpasHe-
RMUICIOMETHEINANLHBIE  EeNeIOMATHeIRALIbHRLIe HHEM HCXOJHBIX TNHHUCTLIX
OTROXEHHW npoAyKTaMH MHK-
pobasanbToBOro  By/NKaHH3IMa,
NPOABAABLICTOCA CHHXPOHHO
OCaAKOHAKOMNEHHIO B THMCKOE
Henerucre Mamieswaichbe HenoucTe  Marsesmaisnm BpEMA,

Puc. 5. Mepapxuyeckoe co0THOWEHHE TAKCOHOMHYECKH X CPYNN MeTame-
THTOB MPH HX MHHEPAIOTO-NETPOXHMHYECKOIT CHCTEMATHKE.

puit CTBIONENTA, TO, YYHTHIBAY PAaCCYUTAHHOE FHAYENME
CPEnUEeKBAAPATHYHOrO OTKIIOHEHHA, Npy HabnoaaeMom
Jp frua XpHTEPHIA CTblonEHTa PaBen 2,13 1. Mpu obneme
BbIOOpXA 77 aHATWIOB KPUTHYECKOE 3HAYEHME t ¢ BCpO-
ATHOCTLIC 1,99 paBHo 2,660, a ¢ BepoATHOCTLIO 0,999 —
3,448. CnepoBarensHo, MosABfeHHe B napareHeance ¢
FPaHaTOM XNOPHTOB C JKEREIUCTOCTBIO MeHee (),302
kpaiiHe manoeeponTHo (P=0,01-0,001).

90

Takum obpazoM, npej-
NOXEHHAR CUCTEMaTHKAa MeTa-
NEJUTOB, OCHOBAHHAA Ha CMEHE
MHHEPANLHLIX MApareHe3UCOB NO Mepe YBEIHYEHHA
TeMNEpaTypbl METamMOpu3Ma, NORYHHAETCR oONpele-
NEHHOH HePapXHH, NpUBEAEHHON Ha pHc. 5.

Cratnctuueckue napaMeTpbl  pacnpeacieHus
NETPOrCHHLIX KOMMOHEHTOB M 3Ha4YeHWA MpeLnOKeH-
HbIX NETPOXHMHYCKWX MONynedi B pa3NHYHbIX Bblac-
AICHHBIX  rpynnax wmeTanenutos Tum-SAcTpeGoBckoii
CTPYKTYpbI IIDHBENeiHb! B TaOnHLe.
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Bemsoatbl

Takum oOpaiom, npeLNOXKeHHbIE NPHHUHITEL
CHCTEMaTHKH MeTamopHueckux obpazopanmii  THM-
SActpe6oBcKoil cTPYKTYpbl 623UpylOTCR Ha MOCNEA0Ba-
TENEHOCTH peakuMii MeTaMOPQOTEHHOTO MHHEPATO0D-
pa3oBaHusA, KOTOpad MPHBOAMT K ONPEIENEHHON Hepap-
XHH BAWAHHA NMETPOXHMHYECKHX ocobenHocrel mopoa
Ha 0o0pajloBaHHE TeX WIH HHBIX MHHEPAIBHLIX Maparc-
He3ucoB. Bo3HMKalOUIME NpH ITOM NApareHETUMECKUE
accoupauMl pa3’BMBAKTCA C MIMEHEHHEM YCJIOBHH Me-
TamopduiMa kak obocobnensbie (GHIMKO-XHMHUECKHE
CHCTEMBl M MOTYT paccMaTpUBaThC B KaueCcTBe 10-
MEHKJIAaTYPHBIX €AUHHLL NIPH CUCTEMATHKE MeTamopdu-
YECKMX NOPOA.

Ha npumMepe antOMOCHAHKATHBIX HH3IKOKaNbLUHe-
BbIX 0Dpa3oBaHHil NMpeanoxeHa METOANKA pachieTa neT-
POXHMHYECKMX MOAYNEH, MO3BONAIOMWMKX MO pe3ynbTa-
TaM XHMHYECKOr0 aHamuia Nopoj MPOBECTH KPHTEpH-
aNbHYI0 OLUEHKY OTHECEHHA HX K ONMpeAesIeHHOH rpynne
METanenHToB.

B coctase meramopduuecknx nopoa Tum-Hc-
TpeOOBCKOH CTPYKTYPBI BbIAEAEHO IUECTb FPYNR McTa-
MEAHTOR palIMYHOro uepapxuyeckoro yposHa. Habnwo-
naemoe pa3HooOpailHe COCTapa METamNeJHTOB CBUJle-
TEJBCTBYIOT O RECTPOTE JUTONOTO-(PaUHANBHBIX YCO-
BHA 0CaIKOHAaKOMJIEHHA PaHHEMpOTEpPO3IOHCKUX OTMO-
KeHnit B nepHon dopmHpoBaHus TuMm-AcTtpebonckoft
naneopudToBoii CTPYKTYPBI.

Cnemyer ocob0 noa4epkHyTb, 4TO Mpealarae-
MO€ MOoJApa3IfAeNeHHE METaneNUTOB HU B KOEH Mepe He
NPETEHAYET Ha CBOIO BCEOOIIHOCTL, NOCKONbKY Gainpy-
CTCA Ha orpaHHyeHHoM Habope nopox, npeobpa3zoeaH-
HbIX B ONpPEAE/ICHHOM WHHTEpBane TEMNepaTyp H nAaeie-
HUA. OnHaKko KCrnonb3opaHHE H3NOXEHHbIX B pabote
NPHHLMIIOB MOOX0XAd K PEUWEHHIO pacCMaTpHBAEMOi
npofnembsl 11pu aHanuie Gonee obwmpHOro ¢axruye-
CKOro MaTepuana, BHeccllfA HeOOXOUMMBLIX I0NOJHe-
HHH W KOPPEKTHB, HA Hall B3TNAL, Oyaer cnocobcreo-
BaTe JaibHEALIEMY COBEPLIEHCTBOBAHUIO CHCTEMATHKH
H KIACCUPUKALINK MeTaMOPHYECKHX Mopoa.

I’'aboma evinonnena npu grunancoson nodoepxc-
ke cpunmos: Munobpaszoganus P® no ¢hynoamenmane-
HBIM UCCICO0EaHUAM 6 0DAACMIU eCIEeCMmEeHHBIX HAVK
(npoexm E02-9.0-160), «Poccutickue ynusepcumentoin
(npoexm YP.09.01.038), [lpesudenma P® (npoexm
M/-248-2003-05), DPUIT  “Humezpayus” (npoexm

20348), POBH (npoexmur 03-05-64071, 03-05-7908
03-05-06442).
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