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' K BONPOCY TEHETHYECKOHW CBSI3H KOHTAKTOBOTO
JKEJE300PYAEHEHHSA C HHTPY3HUAMH

C. Cy; HJIBEHOK
{I1pencraB.aedo HayyHbIM CeMHHapoM Kadelpsl neTporpagun)

[lpakTuka mNOHUCKOBO-Pa3BeJO4YHOrO fejga Tpefyer HENOCPeJCTBEHHOIG
NPHJIOXKEHHST TEOPHH K pelleHHio NpaKTHYeckux 3anzady. OaHum u3 HauboJee
BAXKHBIX BONPOCOB NOAOOHOrO poja fABJsETCH H3yueHHe TEHEeTHYeCKHX CBS-
sell OpyAeHeHHs ¢ HHTPYy3UsiIMH. MHoOrouHcjeHHble MeTPOJOTHUECKHe HCCJIe-
JAOBAaHHA IIOCJAEJHEr0 BpeMeHH Hapsay ¢ 3KCIepPUMeHTaJbHbIMH PaGoTaMu
MO3BOMWIH OJHXKe MOJONATH K pelleHHI0 3To¥ BaxHoi npobiaemel. Mccaeno-
panusmu C. C, Cmupuosa, A, E. ®epcmana, 10, A. buanbuna, A. I'. berex-
tiHa, . C. Kopxunckoro, K. M. Catnaesa, X. M. A6ayanaeBa u 1np. BbI-
SIBJIGH psii 3aKOHOMEePHOCTell CBfI3H MOpoA0o06pa3oBaHHs H pynooOpasoBa-
HUA, GHU3UKO-XMMHUECKOH W TeoXUMHUecKOoil cBf3d npoleccoB. OrpoMmHyic
poJib 3J€eCh chirpana GoJgblliasl ceMbsl IIPOR3BOACTBEHHBIX T'e0JioroB B Halleh
CcTpaHe, B pe3ysbTaTe palOTbi KOTOPBIX NOJYUY€H OTPOMHBIA  (AKTHYECKHUI
MarepHa 1o reoJOrHH, CTPYKType, COCTaBY MarMaTHUecKHX H PYIHBIX KOM-
miekeos. bojibimoil nutepec uMeer padora 0. A. Kysnenosa [12] no sbsEB-
JIEHUIO 3aKOHOMEepHOCTell pas3MelleHuss U aHa/JIu3y MarMaTHueCKHX KOMILIeK-
coB uau ¢dopmauuii. 3ta padora MoxKeT OBITb OCHOBOH 751 PEIUCHHST MHO-
MX MeTaJJOTeHHUEeCKHX BONPOCOB.

Kpome ocobGennocreli, CBf3aHHBIX C NEPBHYHBIM COCTABOM  MarMbi,
OONBINHHCTBO HccaeoBaTeneil GOJBLIYIO pPOJdb B BONPOCE METAMJIOTe€HHYe-
CKOH CHeiHaju3alnud MarM NpUIAT sBJAeHUAM accHMuIauun. OGbuHO rion
3TUM I[OHHMAeTCd YCBOCHHE Marmoil IOCTOPOHHEro TBEPAOTO MaTepua.ia
BMelatoieil cpean naasgennem (rpavodupst Kappy B 10. Adpuxe) ando
NOCPEACTBOM XHMHUYECKOrO B3aWMOAEHCTBUA € YYACTHEM JIETYYHX.

[Tpu 3ToM TPYNHO OOBSICHUMBIMH OCTAlOTCsT BOIPOCHI TPOHCXOKAEHHS
JIeTYUHX, Ha/JHude HAKOMJEHHUS OTAEAbHBIX 3JE€MEeHTOB IIPHM OTCYTCTBHH HX
B OKDyKatouleil cpefe, a 0COOEHHO CBSI3L OPYAEHEHHS C eCTECTBEHHOH HCTO-
puell MarMaTHYeckoro KoMiJexca.

PesyabTaTel H3yyeHHs HaMH psija MarMaTHYeCKHX KOMILICKCOB B 3a-
naguoit CHUOUPH, a TaKkKe aHaaHM3 OOBEKTHBHHIX AAaHHBIX O MeTPOJOrHH OT-
JA€JbHBIX HHTPY3HBHBIX MACCHBOB IO3BOJISIET CAEJIATb BHIBOJA O 3HAUHTE b~
HOH poJsiu fBJeHHH MarMaTHuecKoro 3aMelleHHUs KakK B oOpa3oBaHUH 3THX
KOMIIJIEKCOB, TaK I B CBJ3H C HHMH pyjaonpossiesus. [Ipu 3ToM mnpoiecc
ACCHMUJSIE TIOCPEACTBOM TIIABAEHHA XapaKTeped ANs PaHHHX CTaiuid
craHoBJjenus 6a3aJjbTOBOH MarMbl W CBSI3aH C e€ BHICOKON TemmepaTypoi.
Kpome Toro, OH Npofpdasercss INIpH AeHCTBUM HAa JErKOMJAaRrKHe HNOPOIH,
6JIM3Kue 1O COCTABY TFPAaHUTHOH 3BTeKTHKe (Hanpumep, anepposutsl). Ilpu
JEHCTBHII K¢ Ha KapOonaTHble HOPOLL CKOpee NPOSABARETCsI JAHCCOUHALE
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kapGonatoB ¢ obpazosandeM CO; u Ca0, audo MgO, gBAsIOIMXCST XHMHU-
YeCKH aKTHBHBIMH BeulectBaMu. [asa Gosiee mo3anux crapuéd ¢opMHpOBa-
HHSI MaTMaTHYeCKHX MOPOJ XapaKTepHLI SiBJEHHST MarMaTHdeckoro 3ame-
UIEHHS .,

Haubosee sicHO TIPOsBJiATCA CBI3b OPYAeHeHHsl ¢ MATEPUHCKUMUA HHTPY-
3HSIMH B KeNe30PYAHBIX MeCTOPOKAEHUAX KOHTAKTOBOro THUMmA. AHamua
ocofeHHOCTel COCTaBa WHTPY3UMH, ¢ KOTOPBIMH CBS3aHO KOHTAKTOBOE IKe-
jaezoopynenenue, nprses 0. A. Kysnenosa [13] x BHIBOLY 0 X CBA3U ¢ IPO-
M3BOAHBIMH 6a3aJbTOBOM Marmbl. JTH IIPOU3BOJHDIE CBA3aHEl ¢ TPAXUTOBBIM
HanpasieHneM Auddgepenunanuun marmbpl. MM ormeuaerca peiakocts Kpyn-
HBIX KOHTAKTOBHIX KeJe30DYIHbIX MeCTOPOXKACHHUH, CBA3AHHBIX ¢ TPAHUTO-
HAHBIMH UHTPY3USIMH, H TOSIBJEHHE UX MPH MAcCOBOH aCCHUMMJSIHNH MOCje/l-
HUMHU OCHOBHEIX NMOPOZ.

B macrosmeil cTaTbe NpHBOAATCA (DaKThl, YKasblBalouide Ha NPH3HAKII
MarMaT{yecKoro 3aMelleHHsT B MaCCHBAX, ¢ KOTOPBHIMH CBSI3aHO KaK KOHTAaK-
TOBOE KeJe300pYAeHEHHe, TAaK U JIpyTHe THMB PYLONPOABJIEHHSA, DTH OCO-
OERHOCTH TO3BOJSIOT C/AeNaTh BLIBOA O CBA3H CTAHOBJEHHs MarMaTHUECKHX
HHTPY3UBHBIX KOMIIJIEKCOB M OpYJeHEHHH. ,

M3yuenre WMHTPY3MBHBIX MaCCHBOB, CJOXEHHBX 0a3aJibTOHMHOH TpyIl-
nod TOPOJ, MOKA3LIBAET MpeXkAe BCEro pesKyl pasHUlly B TPOSABJICHAH
auddepeHUHallid MarMel IIOJOFHX H TOPH30HTAJbHBIX, ¢ OAHOH CTOPOHBI,
U KPYTOIOCTABJICHEBIX M BePTHKAJbHEIX IIYTOHOB, ¢ JPYyToit cTopoHbl. B mep-
BOU TpyIie MJIYTOHOB, BBIPAKEHHBIX B BHJE HHTPY3UBHBIX 3ajiekeH, JaKKo-
JIMTOB, JIOMOJMTOB, OTUETJHBO M [a¥Ke De3KO MPOSABJIAETCH CTPATHQOUKALHS,
of6f3anHas rJaasHbiM 00pa3oM ocobGeHHOCTAM AHGdepeHIHaldy Marmel Ha
MecTe B Tese ILIYTOHA, XOPOILO NMPOSBJSETCA «¥KeJe3HCThlits THI AuddepeH-
IHAUHH MarMbl ¢ HAKOINJICHHEM OCTATOUHOH KHAKOCTH, GOraToii »KeJje3oM,
TUTAHOM, HECKOJBKO oboramieHHod ¢ocpopomM. C 3THM CBA3aHO MOCTOSHHOC
HaJHuYie B MHTPY3HUBHBIX MaccuBax GefHBIX BKPaMJeHHBIX OPYIEHENbIX TO-
POJL M PEJIKO CJHBHHX PYJA ¢ THTAHOMAarHeTHTOBBIM HJIH MArHETUTO-UJAbMEHHU-
TOBBIM, HHOTJIA HMJLMEHHTOBHIM THIIOM MHHEpa/JH3alliH; yacTo BCTpedaeTca
KOMITeKe Ccyab(MHAHON MHHepaJnH3aluH Takxke OObLYHO B BHIe BKPAILIEH-
HOCTH M OUCHb PeaKo —— CKOMjeHuil cauBHbIXx pyA. Hlenounoe Hanpas/eHue
nuddepesnHanly 3/leCh ITOYTH He BBIPAXKEHO HIM Mpoasjaercs ciado, ecdi
HCKJIIOUMTb H3 PACCMOTPEHHs] HHTPY3HH 3aBeIOMO IIeJOYHBIX Marm. Takas
ocoBentocTh AHGdepeHHatul X0Holo BUAHA B Tpannax CHOMPCKOM MJAT-
dopmer {14}

KpyTtonoctan/ieHHbie TJIYTOHBl HMEIOT MHOH XapakTep CTPOEHHS H KOMI-
gexca caaramouinx nopog. OQHE CBA3AHLL ¢ WHTPY3Hel Marmbi, o0pasyouleil
BepTHKAJIbHBIE H KPyTbie cTOJA6H, yXoAsuue Ha Goabliie rayGuusl. B sTom
cayuyac HMeloT MecTo Gosgee pasHooGpasHble W CJOKHBIE NMPOLECCHL. O6paso-
BaHHble B BepXHeH 4acTH MarmMaTHUecKoro ¢rtosifa B pe3ynbTaTe KpPHCTaJlIH-
3al1lM MarMbl OCHOBHEIE TaGOPOHMAHBIE NMOPOABI NOABEPralOTCsA HeNpephiB-
HEIM K3MEHEHHsIM MOA BJAHSIHHCM fPHTOKA TMOCTOAHHO MeHsome#dcs no co-
CTABY MACMATHUECKOIH KHAKOCTH, FIposiBaeHHe TEKTOHHUECKHX —JABUKeHHH
WJIH pA3BUTHE TPElHH B TPoilecce CTAHOBJEHWs] HHTPY3HH MOXKeT IIPUBECTH
K MHOTOa3u0My CTPOEHHIO MaccuBa C PasRUTHEM HHTPY3HBHBIX KOHTAaKTOB
JJ51 IOPOJ, CBSI3AHHBIX C OTAeNbHBIMH MHBEKIHAMH Marmbl, HajHYHIO 3aKa-
JIEHHBIX KOHTAKTOB U T. .

B pesyabrare TEKTOHMUECKHX JBMMKEHHH 4acTO HOBHle NOPIHH Marmbl
JAK0T CAMOCTOSTeNbHBIE (OPMBI TeJ, KOTOPble MOTYT OBITh NMPOCTPAHCTBEH-
HO Pa306IieHsl OT PAHHUX IPOAYKTOB KPHCTAJNNH3AIMH MATMBL 3HAUHTEJb-
HOe pasnco(pasue MarMaTHUeCKHM NPOAYKTaMm TPHAAIT ABJACHAS acCHMU-
JAIHH, KOTOpPHIE B 3TOM Cayuae Da3BHTH JROBOJBHO IHPOKO.

H3yuenue cocTaBa Nofo0HEX MaCCHBOB NPHMEHHTEIBHO K CEBEPO-BOC-
toynoil uactu Aarae-Casnckoil 06JaCTH NMOKa3bBaeT OObIUHBIA TOCAENOBA-
3. Mse. TITH, 7. 130 - 33



TeJBHBIH PsAA MarMathueckux auddepeHunHatop cjaeaylouiero supa: rad-
6p0O, MOHUCHHTEI, CHEHHTH], KBapleBbhle CHEHHUTH W I'PAHOCHEHHTH, TIPaHUTH,
“ale CHeHUTHl H TPaHUTH LIeJOUYHOrO THIIa, pexke HOpPMaJbHBIE.

Jpyroii psa untpy3uBablx nHddepeHnHaTOB OOBIMHO pacnonaraercs
RO BMellawlilell ToJIle 3€JIeHOKaMeHHBX 3¢@Qy3HBOB H CBA3aH ¢ sBJe-
HUSIMH ACCHMUJISIHH BMEUlaloiX MOPOA. JTOT psal UMEeT TakKyl INOocaed0-
BaTeNbHOCTh: TaGipo, NHOPHTH, KBaplLeBble AMOPHTH, NAATHOTPAHUTHL

Hpus HaKH MarMatTH4YeckKoro 3aMellieHusd

(CB5I3bL MOTACOMATO3a ¢ JIOKaJAH3allied NOABHIKHOH MAarmbl  npuy sBJje-
BISIK PPAHHTH3AUNNA OTMeuas Ueadlii pag uccaenosarened. Cornacuo pabo-
raMm Mak I'peropa, Buancona, bapra u apyrux [20, 21, 22], npouecc rpans-
TH3ALMY pachalaercs Ha ABa 3Tana: a) MEeTacoMAaTo3 0] BJHSIHHEM TemJa
Il aKTUBHOTO jeHCTBHS MHUIPHPYIOIIHX pPacTBopos, §) MexXaHHYeCKoe IpO-
JMKHOBEHHE LIOJBUIKHOA MarMbl H ee MeXaHHYeCKoe CMelleHWe ¢ MeTacoMma-
TH3UPOBAHHOI{ TTOPOLGH.

Bce ykasaHHBle HCC/EAOBATENH NPOBOAST PE3KYI0 FPaHHILY MeXAy
METACOMaTO30M H MeXaHHYeCKHMM HPOHHKHOBeHHeM Marmbl. HepocTtarouxo
VUHTLIBaercd TOoT (pakKT, UTO NPOHHKHOBEHHE TMNOIBHMKHBIX MarMaTHYECKHX
pacTBOPOB B TOPOAL! BHI3BIBAET HE TOJbKO H3MeHEeHHe COCTaBa CJATalouiHXx
X TeeDIRIX (&3, HO HelpepbiBHOe YBeJKYCHHe [OPOBOH  MKHJKOCTH, He-
IIpepLiBHOE l3MeHeHue ee coctaBa. [lpouecc npumoaut K oOpa3OBaHMIO
MECTHOH MarMaTHYeCKOH JXHJKOCTH, MNeJHKOM 3aMellalleil NepBHYHYIO
TRBEPAYIO MOPOAY.

Croeo6ipasue npoiecca, onpefensieMoro Kak MarMaTHUecKoe 3amelle-
Hue, Briepebie Boaeausn H chopmyauposan . C. Kopxunckuii [8, 9). Jror
npouecc cBsizaH ¢ MHQUAbTpPallMell CKBO3bMarMaTHUeCcKHX pacTBOpPOB, CO-
JepKauKuX BOLY M lieJOYHble MeTaJUIbi, B TBePAbe NOPO/LI ¢ MPOsiBICHUEM
CTaJ UM UX pacTBOpPeHHs WM pacniasiesus. [Ipu stom ponyckaercs npome-
KYTOuHass KoJaJoupmast cragust. OTMmevast HEAPABWILHOCTHL MPpejCTaBJeHUH
) METACOMATHYECKOM Tpoucxoxaenny rpanuToB, J. C. KopKuHekHil yKa3bi-
B4€T TPYAHOCTb OObACHEHHS MHOIOMHHEPAJbHOrO COCTABA FPAHHTOB, a4 TaK-
JXe BbIpaBHHBaHHE HMX COCTABa INPH JONYLIEHHH METacOMaTHYeCKOro CMno-
coba of6pasoBaHus,

IMTon mMarmartH4yeckdM 3ameileHieM Mbl OHHMAeM, B COOTBETCTBHH C OR-
penenenneM JI. C. KopxKHHCKOro, NPOHUKHOBEHHE B TBep/]ble NMOPOAb NOA-
EHKHOTO PACTBOPA MArMaTHUECKOTO NPOHCXOXKACHHSA, OOBHHO UIeJOYHO-
KHCJIOTO cocTaBa. B pe3synbTaTe B3aUMOLEHCTBUS pacTBOpa W TBEPABIX
KPHCTAJJ10B HPOUCXOLHT He TOJAbKO AH(PGY3HOHHBIH OOMEH M BbIpaBHHBA-
HHEe cocTaBa TBePAOH H XHUAKOH (Ppa3bl, HO H HeNpepbIBHOEe BO3pacTaHHE KO-
ARYeCTBA KHUAKOH hasbt, ueMy criocoOCTBYeT, BHAMMO, Pa3BA3biBaHHe 3K30-
TepMHUECKHUX peaKuuil NMpH U3MEHEHHH BBICOKOTEMIEpaTypPHBIX MarmaTuyec-
KuX MatepHanoB. IlposaBagercs MecTHoe o0pa3oBaHHUe BTODHUHOH MarMH,
KOoTopasl HJH KPHCTAJNJIH3YyeTCsl Ha MecTe, HJH MelJIeHHO BHIJAaBJMBaeTcs B
HECKOJIbKO 60Jiee BBICOKHE TOPH3OHTHL. DTOMY COXEHCTBYET TaKXKe H rnepe-
MelileHHe BBepX (POHTA MarMaTHUeCKOro 3aMeuleHHs.

Opnako MarmaTiueckoe 3aMelleHHe He eCTh MeXaHWYecKul ripolecc
3aMeIlleHHs HCXOMHOTO MaTepuaJsa. be3ycnoBHO, 3TOT Nponecc CAOKHBIA W
CBA3aH C HeNPePBIBHHIM H3MEHEHUEM COCTaBa KakK KHIKOCTH, TaK H TBEPIO-
ro cy6erpata. Ilpu stom GeciipepblBHO MeHSeTCs COCTaB JIETYYHX, BO3pacTa-
eT JlaBJeHHe Napa NOCJeAHHX H MHrpanis HX BO BMeuialoumue nopoast. Co-
CTaB KUAKOCTH MEHSeTCH 10 HaNpAaBJeHHIO K HauboJsiee JNErKONAaBKOH
YRTEKTHKE H 33BHCUT B 3HAYUTEJBHOH Mepe OT TIOMOJIHEHAS  PACXOLYIOLLEro
PACTBOPA HOBBHIMH HOPLUAMH H3 TJIyOHHEL

B pe3yabTare BO30efCTBHSI IIEJNOYHO-KHCABIX PACTBOPOR HA OCHOBHbLIE
MHHepansl MOPOAHL NPOSIBAACTCH NEPexol B MOABHKHOE COCTOSHHE H BBIHOC
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Mg, e, Al, Ca Hapsally ¢ rMI2aBHbIMH KOMIIOHEHTAMH PACTBOPa B BUAE KpeM-
1ezeMa H wesoued. Boapinyio pons urpator neryune OH, H, CO,, ranonan
i Ipyrue, KOTOPHeE He TOMbKO YCKOPAIOT B PEryJHpYIOT NPONect 3aMenleHus,
MO H ¢Noco6CTBYIOT MOOGHIM3ANHUN MeTallJIOB U3 Ccpejbl, 00ycJaBIUBAIOT Clie-
HUGHKY CBA3aHHBIX € HHMM THAPOTEPMAJBHBIX PACTBOPOB.

Bo mHOrux MHTPYy3HBHBIX MacCHBax MH HMeeM pasHoo6GpasHble NOPO/LH,
¢Bfi3aHHBle B3aMMHBIMH HEpPeXOfaMy, KOTOPHle OOBACHAIOTCA SIBJCHHAMH 3a-
meulenus 6onee panHuX o6pasosanuii. Ilocnennue coxpaHsOTCs B BHAC He-
HONBWIMX YUACTKOB 1O KpasM MacCHUBOB, HHOI/la BO BHYTPEHHEH vacTH, He-
PEeNKO OHH HMelOT XapakKTep KPYMHBIX KCEHOJIHTOB. B cBf3M ¢ HedaxkoHueH-
YBIMH TIPOIeCCAMH ACCHMHJISIMHM DAaHHUX TOPOR nopuusaMu O6onee nosnHei
Marmpl BCTpeyalTcst FUOpuiHble O6pa30BaHUSI UMW LJIHPOBHIE  TEKCTYPHL.
TlpuBeaeM HECKOJbKO NPHUMEpPOB.

ABTOp BecbMa AeTaJbHO HM3yuud beabCKHE HHTPY3HBHBIH MACCUB, pac-
NOJOMCHHRH Ha peuxke KMsexuwos, nupasom nputoke peku Yepunoro Hioca Ha
socTouHoM ckiaone Kysuenkoro Asnaray. Ha niomanu MaccmBa Hab/0na-
1oTcd HeGoabuIne YyUyacTKH rab6po ¢ nepexofiaMi K MOHIOHHTAM, KBADLEBHM
MOIIOHUTAM W KBApIEBHM CHEHMTAM, 3aHHMAIOIHM TFJIaBHYI0O 4acTb Mac-
cuBa. B 10)KHO# yacTH MaccuBa pPasBUTH KBapleBhle CHEHHTHI H IPAHHUTHI
MeNKUMH NATHAMH CpeJH OTMEUYEHHBIX MOPOA pacloJaraloTcsl KpapueBnie
renbCHHKHTE. [lepexonbl Mexay BceMH THIAMH NOpPOA mocrenennble. K 3a-
KAIOUHTEJLHON CTAaJUM Pa3BHTHsT MarmMaTHYecKHX IOpojx Maccusa INMpHYpO-
JeHa IMPOKO NposiBJenHas aibOuTH3auug. OHa npHBOAMT K 00pasOBaHHIo
¥e TONBKO TeJIbCHHKUTOB, HO H albGHTOBBIX JHOPHTOB, a2 TakKKe cBOeoOpas-
HbIX OBOMJAHHX aJbOGHTUTOB [D, 6]. B KOHTAKTOBBIX 30HAX, CBA3AHHBIX C ro-
DPH3OHTAJIBHO 3aJIETaIOIHUMH OCTATKAMH KPOBJIHM, HIHPOKC Pa3BHTHL JIeCMO-
FUTHI M aJHHOJIH.

K 37Ol Xe MHTPY3MH OTHOCHTCH 3ajerawlouui pajoM Maccup Cnacckoro
ToAbla, rje npeobaanaloT nopojbl ra66poBoro pAaa, HMETCS HepexXoAH
% KBaplleBbIM AMOPHTAM W TUIATHODDAHHTaM, 06pas3ylomKM Ouenb HeGoJb-
:1IMe TSATHA.

Ha BensckoM yuacTke HaGAl01alOTCH ABHblC NPH3HAKH MarMaTHYecKo-
rO 3aMellleHHs] KaK ra66po, Tak M BMeEIMAOMUX HHTPY3HI0 11a6a3oBbix MOP-
«pupurtos. Ilpusnaku 3ameuieHus ra6opo BHIPAXKAIOTCA B HAJIHUAH DEIHKTOB
camoro raG6po cpeay MOHIOHHTOB, 4 TaKXe IIHPOKOM DAa3BHUTHH MO3/HEro
KceHOMOp(dHOro KajHInaTa, nepexojax THTaHaBTUHA B JAHONCHA, PENHKTAX
opUTOBOR CTPYKTYPH B MOHIIOHHTAX M CHEHHTAX, PEJINKTAX 3€peH THTAHO-
MATHETHTA B BHJIE COTKHM IUIACTHHOK HMJIbMEHHMTa CpeJIH THTAHOMAarHeTura,
3aMEILaeMOTO XJOPHTOM, JieiiKokceHOM H cheHoM. Mectamu ciieloB Marue-
THTa He ocTaercs, n6o Bce Kejne3o BhHOCHTCA. O61Ias NoCNef0BaTeIbHOCTD
A3MEHEHHs MOPOJ CBsI3aHa BHauaJe €O 3HAUHTEJNbHBIM HAKOILIEHHEM IIeso-
7efi M KPeMHHM$, BLIHOCOM MAaTHHs, XKese3a, KaJbIHg H aJlOMHHUs ¢ 06pa-
JOBAHHCM MOHILOHHTOB, a 3aTeM chenuTton. Ilocaenyromee nposisiedne 3ame-
MEHHS BHIPAXKAeTCd B BHAUUTENLHOM YBEJIHUEHHH KpeMHe3eMa M HaTpa ¢
n6paz0BAHHEM KBAPHEBBIX CHEHHTOB M rpanurtoB. Takum ofpasom, mpouecc
hacmapaercs KaK Obl Ha ABe cralun—60oJee PaHNIOK CTANHIO CHEHUTH3AUHH
i1 GoJiee TIO3MHIOW — TPAHUTH3AUUH,

Quenb HHTepecHHIM (AKTOM SBJSETCS COOTBETCTBHE MHHEpanbrOH da-
il POrOBHMKCB MarMaTHUeCKHM TIOPO/aM, Pa3BUTHIM B NPHKOHTAKTOBOH
soHe. K raG6poBBIM TOPOJAM NpPHJIETaoT IIJIarHOKJIa3—MHPOKCeHOBBIE, K
IMOPHTAM TNJIATHOKIa3—pPOroBOOOMAaHKOBEIE DOFOBHKY M T. K.

C Benbckum u CIIACCKHM MACCHBAMH CBS2aHbl XKeJe30pyAHbie CKapHB,

APpUYPOUEHHBIE K o6sacTH KOHTaKTa, a TakKe KBapHeBO-CUOEPHTO-TEMAaTH-
TOBble H KBapuenble XHUAbl C 300TO-MeIHO-BHCMYTOBbLIM C}fﬂb(pl/llle]M opy-

FeHeHHeM.



B roxHoi yactu I'opuodi Wopuu JleGeackasi KATPYy3us COAEPIKUT CpPeil
rPaHOZHOPHTOB H cjafo PAa3BUTHX TPAHUTOB YYACTKM CHEHHTOB, JAHOPHTOB.
KBapLEeBbIX AMOPHTOB H ralG6po. Ilpu 3tom raGOpoBLie MOPOALI HMEIOT Xa-
paxkTep PeNHKTOB C HePOBHBIMM TPaHHLAMM cpelH GoJee LIENOUHBIX M KHC-
Abix nopoa. OcoGeHHo MHOTO KCEHOJHTOB NepepafoTaHHOro raG6po cpean
jauoputoB. MHTepecHo, 4TO K MacCUBY NPHYPOUeHHl XKeJe30pyAHble CKapHbI,
3ageraionide B BucaueM Goky (Koypuakckoe Mectopoxienue). Ilpu stowm
CO CKapHaMH CBsi3aHa He TOJbKO KOHLEHTPAHHs MATHETHTA, HO TaKiKe CyJb-
(GuaHas MUHEpaJH3aUHd M NPOSABJEHHE 30J/0TOTO OPYAeHeHHs MPOMBILIJIEH-
HOT'O 3HAUEHHS.

KonnoMcKas rpynna »eae30pyAHbIX MeCTOPOMXKAECHHH NPHYpOYeHa K He-
60JBIIAM MacCHBaM CHEHHTOB, KOTopble pacnosoxensl Henoykoid B CCB Ha-
npaBJaeHu. IJTO KO‘{VpI/lHCKHH Tamrraroasckufi, WWaneimckai, KyGecckui
MACCHBBl M DAL MEJKHX BBIXOAOB 3TOH WUHTPY3HH. KpoMe CHHHTOB, B HHX
OMHUCAHK MOHUOHUTH W auoputhl, a H. I'. Cymun Boijenser B Tawrarods-
CKOM MaccHBe fake raG6posbie mopoasl. [To manuwim B. T'. Kopeas [11], B
MOHILOHHTAX HAOJI0JaeTcqd pa3sBHTHe KCEHOMOP(HOro xaJuiunara, past-
efaHde THPOKCEHA H COXpaHeHHe ero OCTATKOB, GoJiee IIO3J1Hee Pa3BUTHe
amdubona. Bee 3T0, Hapsaly ¢ HaJUWYHECM HEPOBHBIX aCCHMHJISLHOHHBIX KOH-
TAKTOB MEMK/Y MOHIOHMTAMH K CHEHHTAMH, Da3BUTHE THGDHIHBIX JHOPHTOB
VKa3blBAET, 0 HallleMy MHEHHIO, TaKXKe Ha HaJuyHe SIBJCHHH MarMarH4ecko-
ro 3aMellleHus ra66pouaos ¢ o6pasosanueM cuenntos, ', JI. Tlocnesos [16]
OTMEUAeT TECHYIO CBS3b METAaCOMATHUECKHX MeCTOPOXKACHHH ¢ MarMaTHuyec-
KUM 3aMelleHHeM Ha mpumepe p-na Tamitarosia, rie pa3BuTa CHEHHTH3AlHs
W nopdupuTHlais, a takxke Canaupa, rjie nofo6uu cnocod o6paszoBaHus
nopoja Ipejasaraercd AJs KBapLeBHIX KepaTOo(pHpPOB.

OabrvuHcKo-AMNanbikckass HHTPY3usi (mroiiaabio BeixogoB—I130 xm?) &
ceBepHoi yactu KysHeukoro Anaray, no nasasiM B, I'. Kopess, E. T'. bopmio-
ropa u B. H. Ky3sueunonoii, npeacrasasier co6oil CjI0XKHBIH MHOTOMhAa3HBIH, HO
reHeTHYecKHH elUHBIH KOMIJIEKC NOpPOA. BospacT MHTPY3HHl NOCHEOPHAOBHK-
CKHii; rajbka nopos 3Tofl UHTPY3HH OTMeuaeTcsi B cocraBe TenbbeccKoil CBU-
Thl HUKHero JepoHa. PaHHssi (asza HMHTPY3HH cBg3aHa ¢ o0pasoBaHUen
ra66po, TUOPHTOB, MOHIIOHHTOB M CHUEHUTO-THOPHTOB C HAJHUMEM MOCTe-
NeHHBbIX Tepexoq0oB MeXAy HUMU. Boineasiiorcst cy6¢paspl Gojiee KHCABIX NO-
POA—KBAapUEBLIX JHOPHTOB M MOHIIOHUTOB, TOHAJUTOB, a TaKiKe I'PAHOIHOC-
puTon. B KBapueBbix RHOpPUTax oborauieHHe MOPOJ OPTOKJA30M TPOSIBJIS-
€TCs OT TOHKHX TpelldH, 4TO YKa3blBaeT Ha OoJee nosaunee obocobaeHue
IEeJIOYHOrO pacnjaea M JoKaJbHOe O0Opa3oBaHMe CHEHUTO-AHOPHTOB 34
cuet panee o0pa3oBAHHOH TBEPAOH NOPOJLL.

Cpenn CHEHHTOB TNPOABJSETCS MENKO3EPHHCTBIH KBaplLEOPTOKAA30BHIil
arperaT BJOJIb TPELIMH H TPaHHUL POrooGMaHKH H IIOJIEBOro mmara. THTaHo-
MArHeTHT M HJAbBMEHHT BCeraa CONPOBOXKAAETCH NPOLYKTaMu ero Iepepabort-
k1 B Bule c¢ena. MHorouucjeHHble JaHnHbie MO OCOGEHHOCTAM pacnofoKe-
HUSl MOPOJ, HX €OCTABA W CTPYKTYPHl OTYCTAHRO MOKA3BLIBAIOT, YTO ¢ MNOPO-
ZaMH NepBOH HHTPY3HBHOH (pa3bl IUPCKO CBA3AHDI MPU3HAKH MarMaTHyec-

KOTO 3aMelleHnd Ha AAaHHOM VDPOBHE, Paszsuth CKAapHbI, TMNPpHYpOURHHBIE K
CHEHHTaM.

Bropas ¢aza uHTPy3uHM o0pasyeT CAMOCTOSITENBHOE TEJI0, CJAOXKEHHOE
CVIIECTBEHHO ajlaMeJVINTaMM, ¢ NepexofaMH K TPOHIbeMHTaM H CHEHHTAaM.
SIBJieHHs 3aMelICHHA 3/1ech pas3BHUTH chaabo. [lposiBasiercs mepechIieHHOCTh
KPEMHGSGMOM. OCHOBHOﬁ HpOLLCCC MarMaTHyYeCKoOro 3aMeuiedusd, BE’IH,HMO, Hp()-
XoJHa ray0ike. Bblie NpoHHKad pacnaar, GAUM3KUi K TOMOTEHHOMY.

Tpersst daza HHTPY3HH TpeAcCTaBJjeHa AJICKHTOBBIMH M INEJOUHBIMH
TPaHUTAMHU B BUAE MEJKHX LITOKOOOpAa3HBX Ted u xuJ. IHupoko npencrae-
JIeHbl 3JIeMeHTHl MOHLOHHTOBOH CTPYKTYPH C 3aMellieHueM [JIATHOKJIAZ:
xkaauunaTtoM. IlposBasercs nepecoliteHnocTs raurozeMon. O6paszoBanHue

36



NOPOJ, CB53aHO C BBICOKUM COJep:KaHHEM KpeMHHs H lienodeii. XapakTepHO
o6H/Ie MOCTMATMATHYECKHX NPOLECCOB C Pa3BUTHEM KapCoHAToB, CYJb(Hu-
J0B M T. A. BreykazaHHble HCCJAeN0BATENM, KCTaTH, NpU3HaT GOJBIIYIO
poJib CKBO3bMarMaTHYeCKHX pacTBOPOB B 00pa3oBaHHHM CHEHHTOB M Tpa-
1{HTOB.

Ha yuacTke cpaBHHUTENBHO KPYIHOTo AMIAJABIKCKOIO XKeJe30pyAHOro
MOCTOPOIKACHHST B CEBEPHOH 4acTH MHTPY3HM HaGJIOAAIOTC  OTYeTJHBble
cjeabl nepepaboTKH paHHUX rabbpo KpeMHHCTO-IIEeNOUHBIMY pacTBOpaMHU C
oGpa3oBaHUEM KBapleBblX JHOPWUTOB, MOHLOHUTOB M CHeHHTOB. Mexay oT-
MEYEHHBIMH ITOPOIaMH MPOSIBJAAIOTCS MOCTeNeHHble nepexoabl. B MoHnonuTax
W CHEHUTAX LIMPOKO PAa3BUTHI PEJIMKTOBBIE MHHepasabl ra6b6po co cienaMH
X H3MEeHeHHs M pasJsoxeHus. TuraHucTbll aBruT B raG0po 3aMelaercs
CAAUTOM H AHONCHAOM. MOXKHO NpOCAeNNTh BCe CJeAbl PaCTBOPCHMS U BbI-
noca Marsneruta. [Ipu 3ToM Ha MecTe 3epeH HePBHYHOTO THTAHOMAaTHETHTA
ocTaercss ceTKa IJIACTHHOK 0oJiee HHEpPTHOTO HJAbBMEHHTA, SBJAIOUIErocs
APOAYKTOM pacnajia TBEpPAOro pacTBopa, a MATHETHUT HCUe3aeT I10JHOCTHIO.
Berpeuaercs 0GHAbHBIH JIeHKOKCEH MJIM XOPOLIO OKPHCTANJIH30BalHbii cded,
saMenatoliMil uasMeHnt. CHEHUTHI, SBASIONIHECH KPAHHHMH TIPOAYKTAMHU
nepepaboTku rab6po, BecbMa 6oraTel CeHOM, COMEpKaHHe KOTOPOro Me-
cramu pocturaer 10-—-15%. B npUKOHTAKTOBOH 30H€ C CHUEHHTAMH CBA3AHBI
11MPOKO Pa3BUTHIC CKapHBI C MarHeTUTOBBIM ODYJeHEHHEM, a Takmke OoJjee
1O30HHMH cyabbuaamu, Ilo naHHeim E. A, baGuno#, marneTtar BbUICAAETCH
‘B KOHII@ Ipollecca ckapHoo6pas3oBaHusi NMocje OCHOBHBIX MHHEPAJOB cKapHa
B BHJC AMOICH/AA, CKaloJuTa, TpaHaTa, 3MUA0TA ThaeJoM 3a aMpubonaMH.
B ckapHax Takxke OTMeuaeTcs LIHpokKoe pasputue c¢ena. Ha yuactxe wm-
DOKO pa3sBHTLl Gosee NMO3JHHe TPAHUTLI, Cpe3arollve NOPOLbl paHHel (asbl
wHTpy3un. OTMmeuaercsi X GoJjiee MOJOJZOH BO3PACT MO OTHOLIEHHIO K Mar-
HETHTOBBIM CKapHaM.

A. H. 3apapunkuiit gaj noapodHoe ONUCaHHe MarMaTHYECKOTO KOMI-
Jekca ropel MarguTHOi Ha YpaJde, ¢ KOTOPbIM CBSI3aHO CKapHOBOe XKeJie30-
pynHoe mectopoxjenue [4]. Pasnoo6pasue mopoa KOMILIEKCa OH CBS3BIBAET
¢ acCUMUAALHEN TpaHHUTHOH Marmod M3BecTHAKOB. OfHAKO 3TOMY MPOTHBO-
PEYUT HaJHyHe KPYMHBIX OCTAHUEB TPAHOAHOPHUTOB W [AHOPHUTOB CpeAH rpa-
HUTOB B ILEHTP2JILHOH YacTH MaccHBa. B KpaeBbIX 4ACTAX MOC/JELHEro BCTPe-
jalores AHOpHTH M raG6po. HaGaonaloTes nocTenednbie nepexoibl oT rab-
Opo K AMOPHTAM H TpaHMTaM, a TaKke MeXAYy TPAaHUTAMH U CHEHHTAMH.
MMmeroTcs X0poilo BbipaykKeHHble NPH3HAKH 3aMmelileHus ra6b6po U THOPUTOB
CHEHWTOBOH MAarMoil H Nepexoibl CHEeHHTOB B FPaHUThl, XapaKTepHO B cue-
HATAX lpeofaajanie asboHT n aabOHT-0JIHrOKIAa3a, KCTaTH, TPOINbIJIeHHOTO
rematuToM. OKpaileHHble XKeJ/e3UCThle NHPOKCEHb-aBIUThl 3aMeLaloTes IH-
oncHaoM (BHHOC ¥KeJe3a). B mpomexyrounbix 00pa3oBaHHSIX—AHOPHTAX
ATHOTO c(beHa M HeT MarHeTdTa. Hasnuuo 3daydTebHBIH BBIHOC JKeje3a H
v;arHusl (B TPAHHTaxX cjelbl Marnusa) ¥ HAKOMJIeHHEe aJIOMHHHA.

MGIYKHO [IPHBECTH enle LBl psj NpHMepos M0400HOro poaa, YKaski-
BAIOMAX Ha SIBJEHHS MarMaTHYecKoro 3amelieHds ra6Gpounos. Ilpu 3TOM
NpOsIBASETCS BHIHOC JKeje3a, MarHus, Kajpuusi, ajlOMHHHA, KPEMHUS H p#A-
14 APYIHX KOMIOHEHTOB LUEJOYHBIMU PACTBOpAMH ¢ 06pa30oBaHHEM CKapHOB,
M3 KOTOPBIX HauGoJiee HHTEPeCHH MarHeTHTOBbLIE, LIeeJHTOHOCHBIE, CKapHbI
¢ cyab(OUAAMH H 30J0TLIM, [OJHMETAIIMUECKHM, KOOAALTOBEIM OpYACHEHH-
¢M, d TaK¥Ke CKapHbl ¢ GOpPOBOH MHHepaJu3aumueH.

CrelyeT OTMETHTb HEPEAKOE IPOsiBJeHHe MarMaTHYeCKOro 3aMellCHHs

;P MeHIAIHX TOPoN ocamouHoro mpoucxoxaenns. Tak, . C. KopXHHCKHM

\cTAaHOBJeHO 06pa3oBaliie JUOPUTOBBIX MNOPGUPUTOB 33 CyeT 3AMEIIECHAA

rapGonaTHbIX mopox B patione Typeu na Cp. Yparne [8}. T'. JI. Tlocnednog,

.2 3atem B. A. Baxpywes [3, 16] orMeuaior NOA00GHBIH XKe crnoco6 oOpasoBa-
11451 TOPOA. Ha3biBAEMBIX IePBEIM ‘POTOBOOOMAHKOBBIMH nophupuTaMH, a BTO-
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pbiM~—AHOPHTOBLIMH HOpPGUpHTAMU, pa3BHTHIMH B paiiowe TawTaroda [on
noii lopuu. :

Ha yuactke H3yueHHOro Hamu ra60pOBOrO MaccuBa ropbl [1aThin Has
I0TC MPU3IHAKM MAarMaTHYeCKOro 3aMEUIeHHS BMEIAIOIUX H3BECTHSKOL.
31eck B IOro-3anajHoOH YacTH KOHTAKTA HHTPY3HH H3BECTHSIKH MpeBpaileill
B HOPONBI, COCTOfINIIME M3 KaJbLUKTA, BOJJIACTOHHTA, MECTaMH (QOpPCTEpHT
WIH THTaHasruta. Cpefu 3THX NMOPOJ PA3BUTHI OUYeHb XapaKTepHble XKeaBna-
KooOpasHble H NATHUCThie 000COOJICHHS MeJHAHT-HeDeJHHOBOH Han Meliii-
JIUT-He(DeAHH-TPAHATOBOH MOPOAbLL. IDTH KeJBAKH HMeT Mopdosor
4ECKOE CXOICTBO € JKEJBAYHBIMA H KOHIVIOMEPATOBHAHBIMH  BbIACJIEHHAM
BbIIICOTMEYCHHBIX MOPGHPHTOB B paiioHe Tawrarona., KpynHele y4acTKd oG-
pPasyloT MeJ4HOKPATOBbie NMOPOJALI MeabTEHTHTOBOTO W SIKYIHDAHIHUTOBOTC
COCTaBa, HMEWLHEe IHPEKTHBHYIO TeKCTypy., Ha o6pa3oBaHue MeCTHOH lic-
JIOYHO-U3BECTKOBOMN HEAOCHIILEHHOR MarMbl YKA3blBAeT HaJH4HMe Ha Y4YacTxi
MENKHX Aack HedeJHHMEeIHTHTOBOro, He(CJaHH-CONaMUT-aJL0HTOBOro M.l
MOHTHYEJJIHTOBOIO COCTEBOB, KOTOPLIC PA3BHTH He TOJBKO B 30HC 3K30KOMH
TAKT4, 110 H PACNONATAIOTSS BHYTPH raGOpOBOro MacCHBaA.

Bpema otaeneHusi inesioueil M KpeMHe3dema

Hurepecuo, uto orjenenue wesiouell H KpeMmHesema, Begyuiee K 00pa
30BaHHIO Ooslee IEJOYHBIX NMOPOM, NO-BUAHMOMY, HAYHHAETCS €ULC B MArMi-
THYECKYIO CTA[HIO CPa3y XKe Mocje BHEAPeHH:A rab0poBoil MarMbl. DT0 MOA:-
HO BHJCTh Ha NpPHMepax TrOPU3OHTAJbHBIX MJYTOHOB, HMEKUHX caabyic
CBA3b C [OABOISIUINM KaHadoM. Cpead MHTPY3UBHBIX TpanoB CHOHPCKGE
maat@opMbl 000CcO0J/IeHHE IIENOYHBIX U KHCJBIX NOPOA B BEPXHHX TOPHU30:t
Tax OTAeAbHBIX MaccuBoB oTMmeuensl A, I1. JleGeneswinm [14] B. /1. Macai-
tuc [15], M. I'. Pasuuem u JI. A. Yaiikoii [17].

B IOxno-Adpuxkanckom vsonosute BywBesbia 1nog rpaHuTaMu 1nos.:-
Hed HETPY3UBUON (DI3Bl 3aJCTAl0T BepXHHe CJIOH, colepiKauie rpatodHp-
BBIC FOPHTBI H KBAPUERble CHEHUTHI,

B Banpaaverom u 3ananno-OHEMKCKOM CHJIIAX, CHOMCEHHBIX rabopo-
Juldtcsaws, cunaanio aannein Ko O Kpatia, 8 Bepxax Maccuson Hatunosa
I0TCS CHEHUTO-JIMOPHTHI, MECTAMH TPaHHT-AJIMTHL.

Hamu oTMeyeHsl uienaouble OTOPOYKH B HEOOJBLIHX BOPOHKOOOPA3LLIN
MaccHBax HHxHeAeBOHCKHX rab6poupos Topuoit WMopun (Tlartein,  Ky.te-
Taiira). Tak, B 10r0-BOCTOUHON NPHRKOHTAKTOBON 30He Maccua ropht Iareln
HOPMAAbUble TAOOPO HMEIOT Y3KHEe OTGPOUKH H3 MOHIOHHTI, KOTOPHIE B -
NpaRJAeHUH KOHTAaKTa € BMellamouled Tojiteil nepexonur B cuennr. Mo
HOCTDH TAKOH 30HBL 5—30 M, T. e, ABJASCTCH HE3HAUYHTEJABHOHA, H60 obllas G-
1ab MaccHBa OKoJio 50 xm?, K 9THM yuyacTKaM IPHYDPOUYEHBl TakxKe HeBOo. -
HiHe JafiKH cenbBCOEPTUTOB H TPOPY/HTOB.

Paunnee otmenenue menoueit H3 Marmul orMedanocst ). A, buaubueniv
1], Koropwlit 3TOT Npoucce NPeAoXKHa O0DACHATL TePMHUYECKOH AUCCOIUA-
LHeH MOJeKyd.

EcrtecTBenHo, 4TO NnpH NOTOKe Iienoyeid W KpemMue3emMa CHH3y BBepY
MaccoBoe IIPOSIBJCHUE TaKHX CKBO3bMATMATHUYECKHX DPACTBOPOB  CACHYC:
OXHJlaTb B KPYTOMNOCTaBJIeHHbIX MuyToHaXx. O6ocobiienne H CPaBUHTEIBLHO
ObicTpast MMCpapHst LeJouell W KpemMHe3eMa BBePX MOMKeT BbI3BATb HAKOI-
JIeHHE LIEJOYHOro pacTBOpPa He TOJABKO B MAarmMaTHUECKYI CTaIHIO, HO 4aHlc
B TOT MOMEHT, KOrJa BeDXHHE TOPH3OHTHl IUIYTOHA y2Ke NPOULIH TJAaBHYIK
cTafiuilo Kpucraanuzauuu. [lpu 3ToM NyTsiMH  IIPOHHKHOBEHHS  LUEJIOUH:-
KPEMHHCTBIX PACTBOPOB OCTAIOTCHA HHTEPCTHIIMM HJAM YIJOBATHIE MPOMEXKYT-
KH Mexjay kpHucraanamd. Ilpu cnaGom nposBiednu takoro npouecca oGpa-
3yIOTCA OPTOKJIa30Bhe M rpaHO(UpPOBble TaB6pPO M HOPHTH C XapaKTepHOL
CTPYKTYPOH 1IEJIOUHO-KHCJOro Me30CTa3Hca.
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MaccoBoe HaKONJCHHE TAKUX PECTBUPOL MOKCT LPHBCCTH, KK Y10 Mbl
aCTO H BUIHM B CJOXHAIX MAaCCHBaX, K 3aMCILCHHIO paHHeH radOpOHILHOK
nopoabl ¢ 06pa30BaHUEM NIPEK/e BCEr0 MOHIUOHHTOB U cuenuros, Cuenurtu-
3alUs Ha [AHHOM YPOBHE, BHAHMO, XapaKTepudyer NocteleHHble [1€PexXoibt
Mex1y raG0poHIaMH H CHEHUTAMH C HAJTMUHEM MOHIOHHTOB WJH THOPUAHBIX
nopoa. Tak, eme A. H. 3aBapuukum npH omucanui HeGOMBUIHX HHTPY3HB-
UBIX MacC M XHJ JHOPHTOBHIX NOpQUpPUTOB yuyacTtka ropbl MaruauTtHoli 01-
MEUEHO 3aMeEIIEeHNe BKPAlJEHHHKOB aH/Je3HHA OPTOKJIA30M C KpaeB BHYTPL
10 obpasoBanusi nceBgoMopdos. XapaKTepHo MNpH 3TOM HOABJCHHe  [O3]-
HEro MardeTHTa N0 TOHUYAHIUUM TPEUHHAM KPUCTAJANO0B NOJEeROro IHNAaTd.
B BucsaueM GOKy AHOPHT-NOPPHUPUTOB 3aseraioT cBoeoOpasHble TOHKO3ep-
HHCTLIE NIOPOAbI—AaTa4YHTH, O0Pa30BaHHble B Pe3yJbTaTe HAKONACHHS KaJis,
aJIIOMHHMS, KDEeMHHsA C 3aMelleHHeM paHHUX Bhizelenui Jgabpaiopa opTo-
K1a30M.

Ca3b ¢ pyaooGpasosarnem

Kak BHIHO H3 NpHMepOB, NPUBEJEHHBIX BBIUE, ¢ SIBJCHIAMH MarMari-
UECKOTO 3aMellleHUst TeCHO CBA3aHbI TIPOLECChl  paHHero MeTaCoMAToRA,
dbopMHpOBaHHe TOCTMAarMaTH4YeCKUX pPacTBOPOB M pyloobpasosatue. C HIl-
Tpy3HsiMH ra60po, He HeCcylUHMH 6oJiee NMO3AHUX AndPepeHHaToB, CBA3aHML
H3BECTKOBO-MAarHesaJspHble MeTacoMaTnueckue o0pasopatiust (CKapHOUIH,
POTOBHKH), BooGie ciabopaspurbie. Tak, HanpHMep, MaTHe3HaAbHbe [1OUTH
6e3xene3nucTole ckapHouanl yuactkoB Kapo, buc-Tar wa soctounom cxione
Kysnenkoro Anaray npuypouensl K ra66po.

B cBsisu ¢ raG6po-CHEHHTOBBIMH MACCHBAMY, KOTOPbLie PdCHOJATATCS
B [oJie cnuiHTo-KepaToduposoil dopmauun keMmGpust b Kysueukom Anaray,
B IIpoliecce CHEHHTH3aLMH HA0/0/laeTcsl PerHonabHbli Panauil  MeTacoMd-
TO3 C MaCCOBBLIM BBLIHOCOM XKesje3a H MarHus. B peayawntare Ha UIHPOKUX
NJOMAASIX BMeIAoUIHX MOPO/L PA3BUTH sIBJeHHA aMPHOOAH3ANMH, THOPH-
TH3aIHH OCHOBHHIX 3¢ (Py3HBOB.

BmMmecre ¢ popmMHpoBaHHEM MeCTHOH CHEHHTOBOH Marmbl HAYHHAIOT 3a-
POXKIATLCA CKAPHOBBIe PacTBOpHI, copep:xamve Mg, Fe, Al Si, Ca, B, Cl.
H, OH. Ilpu Kpuctajnauzauuy cHEHHTa OHM SBJSIOTCH CKBO3LMATMATHYECKH-
MH H OTAeJsIoTest B ofJacTh KoHTakta. [pu Gojee padrenpionm  npoecce
PA3BHTHS MArMaTHUECKOro 3aMelleHus:, epepacTaliiemM B IPaHHTH3AIN,
COCTAB CKADHOBLIX PACTBOPOB MCHSHETCHA ¢ YBEJHUEHHEM COJEpIKatdd Je-
TYuMX, Cepbl, KpeMHeseMa. B ¢Bs3u ¢ GoJjiee JUIHTENAbHBIM DASBUTHEM 3THX
PacTBOPOB M OCOGEHHOCTAMM HX COCTaBa OHM  000ramialored  PEeJKHMH M
uBeTHIMH MeTasnamu—W, Mo, Cu, Pb, Zn, Au, Koropsie BbIlTajfaloT B BHLE
cyqabduios, a poiabdpanm ofeiuno B Buae weeaura. Ilpu srom cyabduianl no-
SIBASIIOTCA B CKAaPHAX B 3aKJOUMTEAbHBIC CTAaJM4 Ipolecca MxX (popmupona-
HHSI, WIH OHM MUTAIOT THApOTepMaJbHble pacTBOPhL llockoasKy oruienie-
HHE CKAaPHOBBIX DAacTBOPOB CJEAVET 3a KPHCTAMJH3ALUHeH CHEHHTOBOH HJIH
rPaHUTHOH MAIMBI, SBASASCL CJAEACTBHEM MOC/EJHEro Apoiecca, TO CKapHbl
tdopMupyloTCsi B mocTMarMaTtHuyeckuil nepros. Beicoxoe comepikanue ineno-
qell, ocoGeHHO HATPHSs, XapakTePHO [AJsi 3THX YCJIOBHH, Npu TOM, OyAy4H
HOABHKHEIMH KOMIOHEHTAaMH, OHH (PHKCHPYIOTCSl B COCTaBe MHHEPAJOB B 3d-
KJAIOUHTENbHBIE MOMEHTH MHHepajoofpa3oBanus. Ha yuacrkax passurTus
CKapHOB IIMPOKO DPa3BHTa ajJbOUTH3alHs, MecTaMH ckanoautusauusi. May-
UyeHHe HHTPY3UBHEIX TeJ MOKa3biBaeT TakkKe IMHPOKOEe TPOABJICHHE HATPOBO-
ro MeTacoMaTto3a B BHAe aJbGuTH3aUMd, OoJee UHTEHCHBHO BOJH3H CKEp-
HOBBIX TIOJIefl, ¢ Pa3BHTHECM HEPTHTOB, AHTHNIEPTHTOB M ¢BOOOLHOI0  adbli-
Ta BIJIOTh A0 06pasoBaHus ajbOuTOBHIX nopox {5, 19].

Bbicokoe copepikanne HATpusl OOYCJIOBJIMBAET IOBBILEHHYIO OABHAK -
HOCTb 3KeJjle3a W HAKOIJIeHHe ero B I'HPOoTepMallbHBIX pacTBopax. K Takomy
THIY 06pa3oBaHui OTHOCHTCH TrHAPOCHAHKATHBIH THI XeJNe30DVAHHX MeCcTo
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poxkAeHHH, BbiAesennbpll B. B. bBorauxum [2. Oun 6olee pe3ko KOHTpoOJIH
PYIOTCH TPELIMHHELIMH CTPYKTYPaMH ¥ CGIIPOBOMKAAIOTCA BIMPOKHMH TMOAAMH
asnbOuTOBH X nopon (Anzacckoe, AGakaHckoe mectopoxaeris), Taxue ofpa-
30BaHHUSI MOTYT OGbITb HaJOXKeHBl Ha paHee 00pPa30BaHHBIE PYyAHBE CKapHBI
U MOTYT [1aTh BBICOKYIO KOHUEHTPALMIO OPYIEHEHHs 3a CYeT JOMOJHUTENb-
HOro NMpuBHOCA XKenesa u3 Gojee ray0boKHX ropusonTos. baaronaps oxmnax-
NEHHIO HHTPY3HBA H IMepe/BHXKEHHI0 (PPOHTA KPHUCTAJAMH3AUUH Marmel C
riryOuroft odpasosaiiue albOHTHTOBEIX NIOPOL M CBS3AHHBIX C HHMH DYA PHI-
POTEPMasibHOrG THTIA cjelyeT MPelCTaBAsATh KaK 3aKOHOMEepPHBI npolecce
aOpH yCTOHUHBOCTH TOABOINSIIEIO MAarMaTHUeCKOro KaHalda BO BpeMelH.

CrapHBl, IPOCTPAHCTBEHHO CBSI3aHHble ¢ CHeHHTaMH, COMepKaT OOHIY-
HO ¢/1a00 BBIpaXKEHHYIO CcyAbpHIHYX MHHepasausauuw. Hanpumep, nocnen-
HSSA NPOABALETCS BO BceX 0e3 UCKIIOUYEHHS JKeJe30HOCHBIX cKkapHax [opuoii
[lopru, a taxwe poctounoro ckiaoHa Kysueuxoro Asaray. HMuorpa ckap-
HBl BO BHEWIHEH 30He CMEHAIOTCH CPaBHUTEAbHO caalblM BKpaTJIeHHBIM II0-
THMCTRIAEUCCENM opyieiedyem (AMDanslk) ¥ mafee KBApIeBBIMH 30J10TO-
PYAHBIME KHJAaMH (Bennekuii MacCHRB).

B cayuae npussHakes cuenuTHzauuu raGO0pouzos nHa MecTe  OOBIYHO
CHJLHD  D23RIT  POPHOBAALHbIH  JKCJIe30-MAarHe3UaJIbHbBId  MeTacoMaTos, H
ckapubl npoasasores  caabo. Ilocnenuue yamie ABJIAIOTCS  NPOAYKTaAMHM
GUMETHCOMATO3a. 3T0 yoiloBHe He sipjasgeTcd 00893aTe/bHBIM, 360 3aBUCHT
OT Pa3BHTHA TPEUMHOBATOCTH cpejbl, OT TeKTOHHKH, IIpu Hanvuum B mac-
CHUBe HHTPY3UBHBIX KOHTAKTOB MeXK/Y Pa3JUYHEIMH JlepUBATaMH MarMaTtH-
yeCKHX Mopon, npeoGaajaHuil CHEHHTOB, VKa3bIBAWOIINX Ha NPOSIBIAEHHE
fipolecca MaArMaTHYECKOTo 3aMelleHMs HeCKOoJbKo IJay0xe, u (opMHpoBa-
HHH JIOZIRAKHOIG CHCHHTOBOTO pacajaaBa Hpospasdwores Oosee  OGUHJIBHBIE
cKapHul npy npecbaananuy MHQPUIABTPALHOHHONO MeTtacomarosa. [Ipu 3tom
o0BYHO Habmoagercs Goaee KPYTHBIH MacuiTab xenezoopylenenus. baaro-
TPHATHLIC TEKTOHHYECKKe YCJAOBHS, MPUBOASILNE K JOKAANW3aUUuH OTAC/A0-
IHXCA DYAHBIX PACTEOPOB BHOJb KPYNHBIX TPEUIHH, MOTYT NPHBECTH K 0Gpa-
30BAHIIO MECTOPOMACHHH C BbIACPXKAHHBIM ODYJAEHeNHeM Ha 3HaYHTeabllyio
ray6uny. IlpuMepom 3Tomy, MO-BUAMMOMY, siBaseTcs TaulTaronbckoe MecTo-
poxjieHne KOHOMCKOH TCPVIIOB MM THIPOCUAUKATHBIE  MECTOPOKeHNS —
Anzacckoe u Tefickoe.

Taxnn oGpazom, MakcHMadbiblil BHIGC XKeaeza n Qopmuposanme 6o-
raThiX KEACZ0M CKAPHOB NIPOIBJASETCS B CTaauw cleuuTusannu, K craauu
TPAHUTH3ALMKY BLIHOC Kesie3a ociaaldeBaeT, HO YCUAUBAETCS POJb CEPOHOC-
HEIX PacTBOPOB, NPHBOASMIMX K 00pa30oBaHUI0 GoJiee KPYIHBIX KOHIEHTpa-
HHH CyJb(pHAOB TAKENBX MeTannoB. Mcxojss M3 BBIIICYKA33HHOTO B OTHO-
HiEHHH TIPOUCKONKAEHNA CKAaDHHPYIOUIMX pacTBOPOB caedyer, uro odpasosa-
HHe HX HauuHaeTcst NpH GOPMHUPOBAKHYU rabbipo 1 MAKCHMAaJdbHOTO DA3BUTHA
JNOCTHraeT NpH (GOPMUPOBAHHU CHEHHTOB W TPAHUTOB, IIPH 3ITOM XapakTep

OOPasGRANRLIY CRADHOR 3aMeTno MensaceTcs, Haauuwo TakiKe [POABISIOTCH
B psifie palHOHOB TEeCHble NapareHeTHYECKHe CBA3H THAPOTEPMAabHBEIX KBapIle-
BBIX #i0 ¢ 30J07T0H. MCIHOH, BUCMYTOBOH, BOJnGhPAMOBOX W Jgp. THNAMH

MHHEepaJIH3alldd cO CKapHOBbIMH o0pas3oBaHuaAMH. B orMeuenHoM cnocoGe
(hOPMUPOBAHHSA MArMaTHYeCKUX KOMIVIEKCOB, COMPOBOXKAAIOHIMXCH KeJae30-
OpyJdeHeHHEeM, €CTeCTBEHHO CBSA3aHBl MHOTOQA3HOCTh W TTecTpoTa cOCTaBa Io-
PO, HCTOUHHKH IMAHAUHMI H HX SBOJIOUHS, a TAKKe CBA3bL ¢ 0CODEHHOUTIMHU
ﬂpOﬂBﬂeHHﬂ CKH]’)HOBA
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