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XapakTepucTHKA MUHEPAJIOTr0-re0XuMUYeCKUX
0co0eHHOCTel cTPATU(OPMHOI0 KOJIYETAHHOT0 MECTO-
poxnenust @uanszuai (boabmoii KaBkas, Azep0aiiixaH)

AHHOmayus. ®unusyalickoe Kon4edaHHO-NoIUMeMarniu4yeckoe MecmopoxOeHuUe, npuypo-
YEHHOE K HUXHEIOPCKUM (8epXHENIUHCOaxcKuM) meppuzeHHbIM OMIIOXEHUSIM, Xapakmepu-
3yemcsi 602ambIM MUHepasbHbIM COCMAasoM, pPa3Hoobpa3uemM MmeKCmypHO-CMPYKMYPHLIX
ocobeHHocmel U WUPOKUM 2e0XUMUYECKUM criekmpoM. OCHOBHbIMU MeKCMYypHbIMU munamu
Kon4edaHHoO-ronumMemarniu4yeckue pyo sestomcs CrIoucmo-noaocyamsill, MacCcusHbIl, MamHu-
CMOo-8KpaneHHbIU U MPOXUIKOB0-8KpanaeHHbIl. [hasHbie pyOHble MUHepasnsl — nupum, cga-
niepum, 2aneHum, xanabKornupum u nuppomuH — rnpeodcmassieHbl HECKOMIbKUMU 2eHepayusmu.
YcmaHoerneHo, Ymo mMedb, YUHK, CBUHEU U cepebpo Sensitomces 8axHeUWUMU npoMbILIeHHbI-
MU KomrioHeHmamu pyd. Cpedu npoMbIWIeHHO-MEXHOM02UYECKUX MUos pyd cambie 8bICOKUE
KOHUeHmpauyuu b6ra2opodHbix memarnnog (Au u Ag) obHapyxuearomcs 8 OKUCIEHHbIX pydax.
B npupoOHbix munax py0 MecmopoxOeHusl arieMeHmamu-npumecs mMu Haubonee oboz2auweHbl
croucmo-ronocyamsie KondedaHHo-nonuMemarnnuyeckue. lNokazamenu KoHueHmpauuli — arne-
MeHMoe npumecell U 8e/1U4UHbI KOTUYECMBEHHbIX COOMHOWEHUU MeXOy HUMU 8 pyoax — Mo2ym
6bIMb UCMOMb308aHbI 8 KAYECMBE 2e0XUMUYECKUX UHOUKamMOpPOo8 (hU3UKO-XUMUYECKUX ycroaull
pyO0OOMIIOXKEHUS.

Kntoveeble cnoea: ®@unusdyalickoe cmpamugopMHoe MecmopoxOeHue, pyOHble MUHeparibl,
2eoxumu4eckue ocobeHHocmu pyo, KnacmepHbIl aHanus.
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Characteristics of minerological and geochemical
features of Filizchay stratiform pyritic field (Great
Caucasus, Azerbaijan)

Abstract. Filizchay pyritic-polymetallic field attributed to the Lower Jurassic (Upper Plinsbach)
terrigeneous deposits is characterized by rich mineralogical composition, diversity of textural
and structural peculiarities and wide geochemical spectrum. The major textural types of pyritic-
polymetallic ore are laminated-banded, massive, spotty-impregnated and veinlet-impregnated.
The basic ore minerals are pyrite, sphalerite, galenite, chalcopyrite and pyrrhotite represented by
several generations. Determined that copper, zinc, lead and silver are the major commercially
valuable components of ore. Higest concentrations of precious metals (gold and silver) are
identified in oxidized ore of commercial-technological type of ore. In natural ore type the laminated-
banded pyritic-polymetallic ore is the ore type most enriched by elements-impurities. Parameters
of concentrations of elements-impurities and values of their quantitative ratios can be used as
geochemical indicators of physical and chemical characteristics of ore deposition.

Keywords: Filizchay stratiform deposit, ore minerals, geochemical features of ore, cluster analysis.

MHOTOUMCIIEHHbIE PYAOMNPOSIBMEHWS, MECTOPOXAEHMEe
Kunsun-Oepe Ha OxHom [arectane [1, 2, 3, 4]. Pyabl
paccMaTpuBaeMbIX  KOnyedaHHbIX  MECTOPOXAEHWUNA,

n MeAHO-LUMHKOBO-NMNPPOTUHOBbLIE MECTOPOXAEHUS
KOxHoro cknoHa Bonbworo Kaekasa, cocpemoTtoden-
Hble B HUKHE-CPEAHEIOPCKNX TEPPUTEHHBIX OTIOXKEHMSAX
1 OOpMMPOBAaBLUNECH B YCMOBUSX LLUMPOKOWN Bapuaumm
PU3MKO-XMMUYECKNX MapaMeTPOB MpoLecca MuHepa-
noobpasoBaHWs, XapakTepuaylTca  cneumguieckum-
MW MUHEpPanoro-reOXMMMYeckKUMNU  OCOBEHHOCTAMM.
B pervioHe k cTpaTMOPMHbLIM OTHOCHATCH MECTOPOX-
nexna dunuzvan, Karex, Kaugar, Dxuxux-Caratop u

MMeHyeMbIX B reoriorMyeckon nutepartype kak dounms-
YarCKUn TWM, coeamHAT B cebe 4epTbl ypanbcKoro,
KMMpCKOoro, Kypoko un 6eccu tunos. C nepebIMK OBYMS
TMNamu nx conmxaet BbICOKOE coaepxaHue xernesa u
MOBBbILLEHHbIE KOHLIEHTPALIMN HEKOTOPLIX CUAEPOdUNb-
HbIX anemeHnToB (Co, Ni, Mn) B nupuTe, ¢ pyaamu Tuna
KYPOKO — Brn3oCTb COOTHOLLEHWIA OCHOBHBIX KOMMOHEH-
TOB (Zn, Pb, Cu) n cogepxaHuin xanbkoubHbIX are-
MeHTOB-npumecen (Sb, As, Bi, Sn) B nupute 1 B pygax
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B LIENIOM — LUIMPOKOE pa3BUTUE B MO-
cnegHux cynbdoconen cepebpa,
CBVHUA, Meaun 1 BUCMYTa, a C pyaa-
MK Tna 6eccn — CXoACTBO FMaBHbIX
MWHEParnoB 1 YPOBHEWN KOHLEHTpa-
uMiA 3onoTa u cepebpa B pyaax.

dunmsdanckoe  mMectopoxae-
HVe $BMSETCA CaMbIM  KPYMHbIM
KonyegaHHo-NonMMeTanIn4eckum
obbektoM Ha Bonbwom Kaskase.
MecTopoxaeHve xapakTtepusyetcs
MHOroobpasmeMm TeKCTYPHO-MUHe-
panornyeckmnx TMMNoB pya u 6oratbim
MUHEeparnbHbIM COCTaBOM, a TaKke
LUMPOKAM  FEOXMMUYECKAM  CMeK-
TpoM. [pOMbILINEHHaa LEHHOCTb
KonyedaHHbIX MeCTOPOXAEHWUN pe-
rMOHa CBsi3aHa C MOCMEAYHOLLMM
HanoXeHNeM Ha HUX NPOAYKTUBHbIX
NMPUT-NONMMETANMYECKON N Mea-
HO-MMPPOTUHOBO-NONMMETaNInYe-
CKOW accouuaumin BTOPOro pyaHo-
ro atana, B pesynsrate KOTOpPOro
ObinM co3gaHbl KOMOUHMPOBaHHbIE
MONUrEHHO-MOMNMUXPOHHbIE  PYAHbIE
3anexu [4, 6].

B reonornyeckom CTpoeHUV MecTOpoXaeHus (puc.
1) NpuHUMAalOT yyacTue  TeppureHHble OTOXEHUS
nnmMHcbaxckoro (dumnuadanckas cepusi) U TOAPCKOro
(ryGaxckasi U mypoBAarckas Cepum) sIpyCOB HWXKHEWN
topbl [2, 4].

BepxHennuHchaxckne OTNOXEHUs NpeacTaBreHbl
TOMLWEN FMHUCTBIX CRaHUeB, Nayku KOTOpbIX Yepedy-
I0OTCA C NakeTamu necvaHoro drvwonpa. 3ta camas
OPEeBHAS Torla MecTOpOXAeHus, Bmellarolas gu-
NM34aicKyto 3anexb, BbICTynaeT B sape Kapabuarickon
AHTUKNMUHaNM B BuAEe OTHOCUTENbHO Y3KOW MOMochl,
wunpuHon ot 600 (Ha BocToke) Ao 200 m (Ha 3anage).
MopgoLBa ToNWM Ha NNoLaan MeCTOPOXKAEHUS He Noa-
ceyeHa 1 3ahmkcrpoBaHa NuLLb 3a ee NpefenamMmmn — Ha
apyrux ydactkax Kaugar-®vnmayanckoro pyaHoro ysna.

O6bwasa BManMMas MOLLHOCTb Tonwm 450-500 M.
BBepx no paspesy OTNOXeHUs OUNn3yanckon cepuu
CMEeHSII0TCA nopogamn rybaxckon cepum Toapa, KOTo-
pasi pacyneHseTcs Ha ABe TOMLW: NecyaHo-CraHLEeBYIO
W MUHUCTO-CraHueByto. ObLLas MOLHOCTb 9TOM TOMLLM
970 M. K ceBepy co CTOpOHbI BUcsiyero boka KexHame-
[OaHCKoN B3OPOCO-HaABUIOBOM 30HbI OOHaXaKTCs Toap-
CKMe OTINOXEHNSA MypPOBAArckon cepum.

CTtpykTypHasa nosuvums drunmadanckoro Mectopox-
OeHunsi onpedenseTcsa ero NpuypoYeHHOCTBIO K y4acTKy
courneHeHus ceBepHOro kpbina Kapabaxckown cyHayud-
HoOW aHTUKNMHanM ¢ KexHamenaHckuMm BbIGPOCO-Ha-
BWIOM, OCMOXHEHHbIM BanakeH4anckum nokanbHbIM
nonepeYHbIM MHBEPCUOHHBIM NOAHATUEM. [NaBHbIMK
arnemMeHTaMu paccmMaTpuvBaemMol CTPYKTYpbl ABNSIOTCS:
sanpo Kapabyanckor aHTUKIMHaNm, ee CeBEPHOE KPbIfo
1 YacTb KexHamegaHCKon 30HbI CMATUS.

OcHOBHOWM 0COBGEHHOCTBLIO MOpdonorMn KonyeaaH-
HO-MONMMETaNIMYECKON 3anexun MeCTOPOXAEHUS SB-

HbIU ¢hnaHe).

YCTONYMBOE PA3BUTUE

SN

b =D

Puc. 1. Teonorn4yeckue paspesbl MecTopoxaeHus ®unusyan [4]
| — npodonbHbIl; I — nonepeyHsie (a — yepe3 ueHmparsnbHyto Yyacmb; 6 — Yepe3 80CMOoY-

1 — anntosuarnbHo-0ero8uarnbHble OMIOXEHUSI; 2 — MEeJIKO- U CpeOHEe3epHUCMbIe necya-
HUKu; 3 — anesponumsi; 4 — anuHucmele cnaHypl; 5 — nayka necyaHoz2o ¢nuwouda cpedu
enuHUCMbIX criaHyes nodpyoHol monwu; 6 — pa3pbi8Hble HapyweHUsl C 2iUHKOU mpe-
Hus; 7 — croucmo-roocyamsle nupum-xasnbKonupum-2aneHum-cganepumossie pyosbl; 8
— AmMHuUcmo-bpek4yuesudHble pyObl Moo xe cocmasa; 9 — MPOoXUKosble pydbl MO20 Xe
cocmasa; 10— Mmemamopghu3oeaHHbIe NupUMo8kle NPOXusKku,; 11 — 3oHa npupaspbIeHOU
cnaHyesamocmu; 12 — ea3kuli cépoc

nsieTca TO, YTO 3TO €AMHOE KOMMAaKTHOoe nnacTtoobpas-
HOe Teno, CIOXeHHOoe MpenmMyLlecTBeHHO (Ha 90-95
%) arperatamv cynbuaHbiX pyd. MowHoCTb pygHomn
3anexu, B LENOM, 3aKOHOMEPHO BO3pacTaeT ¢ 3anaja
Ha BOCTOK, B CTOPOHY €€ CKINOoHeHus [7].

B otnunumne oT MHOrMx KonmveaaHHbIX MEeCTOPOXae-
HWUI nogobHoro Tnna (O3epHoe, XonogHuHckoe, Pam-
mencbbepr, MerreH, MayHT-An3a, BpokeH-Xunn n gp.)
Ha dunmsvae ponb BHYTPMPYOHBLIX MYCTbIX MPOCIOEB
HesHauuTenbHa [3].

dununayarickoe  KonvegaHHO-NonMMeTanamyeckoe
MECTOPOXAEHNE MO MWHEpPanbHOMY COCTaBy Pya siB-
NseTcst TUNWYHBIM KonyedaHHbIM. B 3aBucumocty oT
npeobnagaHva pyaoCcoCTaBRASOWMX CyNbUAHBIX MU-
HeparnoB Ha MECTOPOXAEHUW BbIOENATCA OBA MUHE-
panorMdeckux Tuvna pyg: KonyeaaHHo-nonmmeTann-
YEeCKMN N MegHO-MMPPOTUHOBBIN. TEKCTYPbI 9TUX TUMOB
PYA CYLLECTBEHHO OTNINYAIOTCS.

KonuepaHHo-nonumeTannuyeckue pyabl 3aHUMaroT
OCHOBHOW 0ObeMm 3anexu mectopoxaeHus dunusvan.
[MaBHbIMWM TEKCTYPHBIMW TUMNAMK 3TUX PYA SBMASHOTCS
CrNOWCTO-NOMOCYaThbI, MACCUBHbIA U NATHUCTO-BKPa-
NMEHHbIA, KOTOPbIE CO CTOPOHbI NEXXadero 6oka pyaHomn
3anexu ConpoBOXAAKTCS OPEOTOM MPOXMITKOBO-BKpa-
NIEHHbIX pya.

KoHueHTpupylowmecs B BucadeM GOKy 3anexu u
NPOCMEXNBAIOLLMECS HA BCEM €€ NPOTSPKEHNM CIIOUCTO-
norocyatble pyabl KonvegaHHO-NoNMMETanimyeckoro
COoCTaBa SBMSATCA AOMUHUPYOLWMMU CPEAN TEKCTYp-
HbIX TUMOB. TEKCTYPHbIA PUCYHOK 3TUX pya, CnaratoLmx
bonee 65 % obbema 3anexu [1], cozgaeTca nepeme-
’KaeMOCTblO pa3fnM4yHOro coctasa U 3epHUCTOCTBIO Cy6-
napannesnbHbiX NoocokK (puc. 2). TonwuHa nocneaHnx
COCTaBMseT OT OfgHOro mMunnumeTpa o 1-2 cm. [Mo-
nocyaTtbln 06NUK pyaam npuaarTcs YepeayrommMncs
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Puc. 2. NMonoc4yaTtasn TeKcTypa Kon4yeaaHHoO-
nonumeTann4yeckon pyabl
Mernko- u cpedHesepHucmas pyda. YepedosaHue maccugHoO20
nupuma c nosockamu kapboHama. Ceemribie rMofI0CKU CIIOXEHb!
8 OCHOBHOM MUPUMOM, MeMHbIe — cchariepumom U 2areHUMOM.
lMonuposaHHbIl wmyg. HamypanbHas eenuyuHa

norockamu nMpUTOBOro, kapboHaT-MMPUTOBOTO, Xarb-
KOMUPUT-MUPUTOBOTO, raneHnT-ccanepuT-nMpuToOBOro,
XanbKONUpUT-raneHnT-canepuT-nMpMTOBOro, MUPUT-
NMMPPOTMHOBOIO COCTaBa, a Takke TOHKMMMW nponnacT-
Kamu T[MUHUCTBIX cnaHueB. B cnoucto-nonocyarbix
pyZdax, MOMUMO OCHOBHbIX CyNb(UAHBIX MUHEparnos,
BCTpeYaeTCca Uenbli psifi BTOPOCTEMNEHHbIX W pPeako
BCTpEeYarLmnxca MUHepanoB (MarHETUT, apCeHONMPMUT,
bneknasa pyga, OypHOHWUT, KOBGanbTWH, BUCMYTWUH, Oy-
NakxepwuT, NeTumT, reccut u gp.). Nonockn HepyaHbIX
MWHEParnoB COCTOSAT NMOO M3 HEPYOHOro martepuana ¢
BKIIIOMEHUAMU PYOHBIX, MO0 ABNSIOTCA TOHKUMU MPO-
nnactkamu pyaoBMELLAOLMX NeCHaHO-MMNHUCTBIX NO-
poa. OTn pyabl, MMes NoKanbHOe pacrnpocTpaHeHwue,
pa3BUTbI HA BEPXHMX FOPM3OHTaxX BOCTOYHOTO dhriaHra.

Mo petandm TEKCTYpHOrO PUCYHKa CIrOMCTO-MO-
nocyaTbIX py4 BblgensawTcs Tpu noatuna [8]: npsimo-
NMHENHo-NonocYaTble, NMH30BMAHO-MONOCYaTble WU
nnonyato-nonocyatble pyasl. B npsimonvHenHo-no-
niocyaTbiX pydax Morfiocbl pasnuMYHOro coctaea Wnu
3E€PHUCTOCTU PaCMONOXEHbI IMHENHO-NapannensHo. B
3TOM noAaTune pyg OTMEYaTCA PUTMUYHO- U TOHKOMO-
nocyaTble pPasHOBUOHOCTW, KOTOPbIE XapaKTepusyT-
Csl CPaBHUTENMbHO MOCTOSIHHOWM MOLLHOCTLIO MOMIOCOK
N NpPOCTbIM MUHeparnbHbIM cocTaBoM. B monocyatbix
pygax crnabo passuTa KOCOCIONHAsA pPa3HOBUOHOCTb.
JInH3oBMAHO-NoONocyatble  pyabl  XapakTepuayrtTcs
NIMH30BUAHBIM, NIMH30BUOHO-NPEPbLIBUCTBIM Pacnono-
XEHNEM raneHuT-canepuT-xanbKONMpUTOBLIX NMOOC
B nNuputoBOM Macce. CrnegyeT OTMETUTb, YTO MMH30-
BMAHas NON0OCYaToCTb py4 LUMPOKO pasBuTa B MecTax
pacnpoCTpaHeHNs NecYaHUCTbIX BMELLaLWNX NOpo.a.
MowHocTb nMH3 gocturaet ot 0,5 go 2,5 cm npu ux
NPOTSKEHHOCTM OT OL4HOMO A0 AECATKOB cM. [nonya-
TO-MONI0CYAaTOCTb B pygax MeCTOPOXAEHMS OTMeYaeT-
CSl 3HAYUTENbHO MEHbLUE MO CPaBHEHWIO C Mpeablay-
LMY NOATUNAMM.

KonyegaHHo-nonumeTtannuyeckme pyaobl  MaccuB-

11

HOM TEKCTypbl MO CBOEMYy BELLEeCTBEHHOMY COCTaBy
MOYTU aHanorM4Hbl CAOUCTO-NONOCHaTbIM, OTNMYasACh
NULWb KpariHe criabor nonocyaTocTbio U BoobLLe oT-
cyTcTBMEM nocnegHewn (puc. 3). MaccuBHas TekcTypa
obycroBneHa TOHKO- N PaBHOMEPHO3EPHUCTLIMU arpe-
ratTamv gucynoduga xenesa. B Hux cyneduabl LBeT-
HbIX MeTannoB (cdaneput, raneHwuT, XarnbKonupuT),
obpasyoLlye TOHKO- U MENKO3EpPHUCTbIE BblAENeHus,
NpUypoYeHbl K MeX3epHOBbIM MPOCTPaHCTBaAM NUpU-
Ta. B cocraBe konyegaHHO-MoNMMMETaANIMYECKUX pyn
MaCCVBHOTIO CIOXEHUsI NMPUCYTCTBYIOT Takke Grieknble
pyAbl, apCEHOMUPUT 1 HepyaHbIe MUHepanb! (CMaepwuT,
KBapL, XJIOpuWT, nHorga cepuumt). [etanu BHyTpeHHe-
ro CTPOEHUs1 paccMaTpmvBaeMblX Pyd, XapakTep 3epHu-
CTOCTW PYLOCOCTaBMSAOLLMX MUHEPATIOB U OTCYTCTBUE
NPU3HaKOB MEepPEeOTNOXEHNS BELLEeCTBa yKasblBaOT Ha
CpaBHUTENBHO CMOKOWHY0 0OCTaHOBKY pynoobpasoBa-
Hus [9].

Mo pa3mepy 3epeH CcynbOUAHbLIX MUHEpPaNnoB Mac-
CVBHbI€ KOnyeaaHHO-NonumeTannuyeckue pyabl 4enaT-
€Sl Ha TpW MOATMNA: @) OCHOBHYK Maccy pyabl COCTaB-
NSET TOHKO3EPHUCTbIN M adPOHUTOBbIV MUPUT C PEAKUMMN
BKITIOYEHUSIMU CyNbUaoB LBETHLIX MUHEpanoB; 6) oc-
HOBHas Macca pyAbl NpeacTaBneHa CrnroLwHbIMU arpe-
rataMu TOHKO3€PHUCTOrO NNPUTA; B) CMIOLLHbIE PYAHbIE
y4aCTKM CO3[aHbl CPaBHUTENBHO KPYMHO3EPHUCTLIMU
arperatamu nuputa (1-5 cm).

MATHUCTO-BKpanneHHasa TekcTypa obpasyercs nsaT-
Hamu 1 BKpanneHusMu npuTa B HepyaHom macce (puc.
4), KOnM4ecTBO KOTOpbIX BapbupyeT oT 20 oo 75 %.
MuvHepanbHbI cocTaB 3TUX pyd AOBOMLHO NPOCT U CO-
CTOWUT U3 NUpUTa, MarHeETUTa, B MEHbLLEN CTeneHn 13
cynbnaoB LIBETHLIX METaNoB, MHOrAA NPUCYTCTBYOT
BTOPOCTENEeHHble MuHepanbl (Gneknble pyabl 1 Ap.).
B coctase atux pya H.LU. KOcudos [8] Bbigenser tpu
TEKCTYPHbIX MOATMNA: MUPUTOBbIE PyAbl MNATHUCTOW,
NSATHUCTO-BKPAMNEHHOW U NATHUCTO-OpekyneBnaHoOn
TEKCTYpbI.

MATHUCTas TekcTypa Co34aeTcsl HepaBHOMEPHbLIM
pacnpefeneHnemM BKITIOYEHUA HEPYOHbIX MUHeparnoB
(kapboHaTbl, KBapL, XJIOPUT) Ha NUPUTOBON Macce.
Oucynbdung >xenesa npencrtaBrieH  KOnmoMopdHO-
arperatamu.  [ATHUCTO-BKpanneHHas

3€PHUCTbIMU

Puc. 3. MaccuBHasi NMppPOTUH-NUpUTOBas pyaa
lMopgpuposudHbie ebideneHus nupuma, Koppoodupyembie nuppo-
muHom u kapboHamom. Monup. wnug. Yeen. 90x
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Puc. 4. TaTHucTO-BKpanneHHas pyaa
Pa3Ho3epHucmasi nupumosasi pyda C MPUMEChbIO XallbKomu-
puma (cnatHocmp, OolHUKo8asi). KapboHamHo-nssmHucmo-
8KparinieHHas, bornbwel Yacmbelo craowHas pyda. [lonup.
winuch. Yeen. 90x

TekcTypa 0bpasyeTcsi NATHUCTO-CTYCTKOBbLIM pacrpe-
JerneHvem arperaTtoB nMpuTa B Macce ApYrux MMHepa-
noB. K pyaHbIM MyHeparnam OTHOCATCS MarHeTuT, pexe
canepuT, K HepyaHbIM — BMeLLatoLLme nopoabl, Kap-
DoHaTbl, KBapL, XNopuT. XapakTepHON 0COBEHHOCTBIO
MMPUT-OpPEKYMEeBNaHBIX Pya  SBMSETCS  3anonHeHne
CMJIOLLHOM MMPUTOBOM Maccol MHTEPCTULMIA NEPBOHA-
YanbHO pa3apobrneHHbIX NOPOA, rae 3aMeLLEHHbIE Mbl-
Obl OTNMYAOTCA KPYNMHOM 3EPHUCTOCTBIO MUPUTOBLIX
arperaTos.

[MpoXuMnNKoBO-BKpanneHHble pyabl TIOKanusyTcs B
nexadyem 60Ky pygHOM 3anexu Ha BOCTOMHOM donaHre
mectopoxaeHusi. OCHOBHasi Macca NPOXWUIKOB Mpea-
CTaBfeHa NMpUTOM C HeBOMbLUMM KONMMYECTBOM cda-
nepwvTa, raneHuTa u xanbkonvputa. HepygHble MuHe-
panbl COCTOAT U3 KapboHaToB, kBapua u xnopura. o
OPWEHTUPOBKE U FYCTOTE NPOXMIKOB U KONIMYECTBEHHO-
MYy COOTHOLLEHWMIO VX C BMELLaLWMM1 nopogamu Bbl-
OensTCa YeTbipe OCHOBHbLIX TUMNa MPOXUIKOBLIX Py4:
a) napannenbHO-NPOXUIKOBbLIN, 6) LUTOKBEPKOBLIN, B)
NPOXMWIKOBO-OpEKYMEBUHbIA, ) MPOXMUIIKOBO-BKPaA-
nneHHbIA. MNapannensHO-NPOXUIKOBbIE pyabl pa3BuUThbI
WCKIMIOYNTENBHO B MMIMHUCTBIX CNaHuax, rae ToOHK1e npo-
XMIKM MMPUTOBOIO COCTaBa YepeaytoTcs ¢ nponnacTka-
MU 3TUX nopog. Bonunam nexadyero KoHTakTa NATHUCTbIX
PYL KONMWYECTBO PYAHbIX MPOXWUIKOB YBENUYMBaETCA
(moLHOCTb NpoxunkoB 1-3 mm). C yaaneHvwem ot 3Toro
KOHTaKTa MOLUHOCTb PYAHbIX NPOXUIIKOB YBENU4nBaeT-
cs (ot 0,5 oo 5-7 cm) u pacctosiHMe Mexay HUMKU CO-
ctaensieT ot 0,5-1 go 10-15 cm. LtokBepkoBble pyabl
npeacTaBneHbl MyCTO MepensieTarwmMMnCs TOHKUMN
NPOXWIKaMm nupuTa B pa3gpobrieHHbIX U UBMEHEHHbIX
nopogax. MNpoxunkoso-bpekyneBmaHble pyabl obpasy-
OTCA ryCTON CETbIO MPOXMUIIKOB NMPUTOBOrO COCTaBa.
MpoxunnKoBO-BKpaneHHble pyabl CBA3aHbl C NATHUCTO-
BKpanmeHHbIMW pygaMu nMpUTOBOro cocTaBa MnocTe-
MEHHbLIM NEPEXOOOM.

TekCTypHble  OCOBEHHOCTU  pEereHUpPUPOBaHHbIX
XWUnbHbIX 0BpasoBaHui npuBedeHbl B pabote H.LL.
KOcndbosa [8], KOTOpLIN Cpean HUX BblAENSAET: CMoL-

YCTOMYMBOE PA3BUTHUE

Hble CynbdUaHbIE MPOXMUIIKM, KAapOOHaTHbIE N KBapLe-
Bble MPOXMUIIKM C XapaKTePHbIMU ANS HUX MUHEParnbHbI-
MU accoumaumsamu. XKurnbHble MUHeparnbl 3anofiHT
HebonbLUMe TPeLLMHKN BO BMELLAOLLMX pyAax, 06bI4HO
pacnonoXeHHble BKPECT MPOCTUPAHUS MONoCHaToCTU.
CnnowHble cynbduaHble NPOXWUMKA CIIOXEHbI CpaB-
HUTENbLHO KpynHo3epHucTbiMu (Ao 0,5 cm) arperatamu
CcynbdunaoB CBMHLUA, LUMHKA U Meau, Grneknon pyabl u
BypHoHuTa. MpoMeXyTku Mexay KpucTannamy 3anors-
HeHbl KaONUHUTOM M annodgaHoM. KapboHaTt-cynsduna-
Hble MPOXWIIKM, OCHOBHYIO Maccy KOTOPbIX COCTaBnseT
CUOEPUT, LUMPOKO PacrnpoCTpaHEHbl MO HVXKHUM ropu-
30HTaM pyaHoOW 3anexu. B Hux Hapsigy ¢ nMpuToMm, nup-
POTUHOM, apCeHONMPUTOM, cdhanepmuTom, rafieHNTom u
Oneknon pygon Takke 4acTo BCTPeYatoTCs peakue Mu-
Heparnbl — CEMCENUT, Ko3anuT, cepebpo camopogHoe.
Cpeam XunbHblx 0O6pa3oBaHUn BaxkHOE MECTO 3aHUMa-
0T CeKyLuMe KBapLeBble NMPOXWUIIKU, NPeacTaBreHHbIe,
KPOME OCHOBHbIX MWHEpanoB (nuputa, MNUPPOTUHA,
XanbKonupuTa, raneHuta, cdaneputa, OGypHoHMTa W
Oneknon pyabl), Takke pegkMMm MMHepanamm — Tenny-
POBUCMYTUTOM, NETLUTOM, FECCUTOM, anTauToM, camo-
POAHbLIM 30110TO U Ap.

MegHO-NMPPOTUHOBLIE PYAbl, MPUYPOYEHHbIE K Ne-
Xademy 60Ky CTpaTMOPMHONV 3anexu B BOCTOYHOW
YacTU MECTOPOXAEHWS, XapakTepusyrTCs MacCuB-
HOW OpekdneBmnaHoON, OpekyneBor, MOpPUPOBMOHOM
N MPOXMWINKOBO-BKPanneHHon Tekctypamu. Pyabl mac-
CVBHOW TEKCTYpbl NpeacTaBrneHbl paBHOMEPHbIM pac-
MONOXXEHNEM MENKO- U CPedHE3EePHUCTbIX arperatoB
nuppoTuHa. bpekunesngHas u GpekdmeBast TEKCTYpbI
OTNNYalTCS MPUCYTCTBMEM OOMOMKOB BMeELLaLLMX
nopo4 WM KonyedaHHO-NMONUMEeTannnyeckux pyga cpe-
OV LUEeMEHTUPYIOLLUX MX annoTpUoMOpPdHO3EPHUCTbLIX
arperatoB nuppoTuHa. LlemeHTaumss nuppoTMHOBOM
Maccow oKpyrnon ¢opMbl 0ONOMKOB NupuTa npuaaeT
MEeAHO-NMPPOTMHOBLIM pyAaM NOPGUPOBUAHYIO TEKCTY-
py. NMpoxunnkoBo-BKpanieHHble MeaHO-NMPPOTMHOBLIE
W KonyegaHHo-nonuMeTannnyeckne pyabl HaxXoasTcs B
TECHOW MPOCTPaHCTBEHHOW accounaumn. AHanus BO3-
pPacTHbIX COOTHOLUEHUA MOATBEPXKAAET HAaNOXEHHbIN
XapakTep XanbKOnMpUT-NMPPOTUHOBLIX pyA [1].

[MonNureHHO-NONMXPOHHBIN  XapakTep  npouecca
dopmupoBaHusa pyg mectopoxaeHuss dunmsyanm oby-
cnosun 6onbLuoe pasHoobpasue ux cTpykTyp [8, 9, 10].
BbisiBNEHHbIE Ha MeCTOPOXAEHUN CTPYKTYPbI py4 06b-
€OWHEHbI B TPV rpynnbl: 1) OTNOXeHWs 13 pacTBOPOB; 2)
3amMelLLeHns; 3) meTamopduyeckue (nepekpuctannmaa-
UMsi, KaTaknas, NepeoTnoxXeHne n ap.).

Cpeaun CTPYKTyp OTNOXeHWsi Havbornee xapakTep-
HbIMW SBASIOTCSA MMNMANOMOPGHO3EPHUCTas, annoTpu-
OMOpMHO3epHUCTasa N UHTepCTULManbHas CTPYKTYpbI.
B pydax MaccMBHOMO CrOXEHWS C TOHKO3EPHWUCTbIM
CTPOEHMEM CO34alTCA NeTensyaTble CTPYKTYpbl OT-
noxeHnsa. B MATHUCTO-BKPANMEHHbIX U MPOXUIKOBbLIX
TMNax pyga BCTpeyarTcs nopdgumpobnactoBble CTPyK-
Typbl, NpUCyLUMe NMPUTOBLIM arperatam. 3 cTpykTyp
OTMOXEHNS LUMPOKOE pasBUTUE NOMYYUNN KOnromopd-
Hble. MHoroobpasve MeTakonnouaHbIx 06pasoBaHUiA
BbIPaXXAETCA MPOSABIEHNEM CREOYOLUNX CTPYKTYPHbIX
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Puc. 5. CTpyKTypa pacnaga TBepaoro pacrsopa
OmyrnbcuoHHble ebideneHusi xanbkonupuma (6enoe) 8 cehane-
pume (cepoe). bornbwue 8bideneHuss (ceemio-cepoe) Ha hoHe
cehanepuma — nUPPOMUH. TeMHo-cepoe U YepHoe — HepyOHble
muHeparnel. [Monup. wnug. Yeen. 300

pa3HOBMAHOCTEN: KOMMOMOpMHO-30HanbHbIEe, cdepo-
naanbHble, paguanbHo-NyYucTble, annuncougansHole,
rnobynsipHble [11].

B M3y4eHHbIX pydax CTPYKTypbl 3aMelleHus npeg-
CTaBrieHbl HEKOTOPbLIMW MOPEOSNOrMYECKUMIN PasHOBUI-
HOCTSMM: KOPPO3MOHHOW, NNacTMHYaToOn, neTens4aTon,
KpaeBblX KaeMoK, MPOoXunkoBon u ap. KopposnoHHble
CTPYKTYpbl (pasbedaHus, penukToBas, CKeneTHas |
packpoLLeHHas!) SIBMATCSA npeobnagarowmmmn cpeam
pasHOBMOHOCTEN CTPYKTYp 3amelleHus. B megHo-nuvp-
POTUHOBBIX pygax B MecTax Aucyrnbduansaumm nmppo-
TUHA NOMyYnnIn pasBuTE KOHLEHTPUYECKN-30HarbHbIE,
NPOXMWIKOBUAHbIE, nonycdepuyeckme arperatbl U Me-
TakpucTansbl MMHepanoB-HoBoobpasoBaHuin (nuputa u
mMapkaauTta). CTpyKTypbl pacnaga TBepAblX pacTBOPOB
npencTasneHbl, B OCHOBHOM, 3MYIbCUOHHOW pa3HOBUA-
HOCTbI0, XapakTepu3yoLLEencsa NpucyTCTBUeM Mernbvam-
LUMX BKIOYEHUI Xanbkonvputa B cdanepute (puc. 5).

TekToHNYeckMMM NoaBuKKaMu 0ByCrnoBeHb! pasnny-
Hble MeTamopdu4eckune npeobpasoBaHus pya (nposierie-
HMEe KaTakracTM4ecKoW W rpaHobnacToBOW CTPYKTYP,
CTPYKTYP TEYEHUA N CMATUS, NepekpucTannmsauns
N NepeoTrioXeHNne MUHeparbHbIX arperatoB v ap.).
Mpeobpa3oBaHusi pya OCYLLECTBRSANUCL Takke BO3den-
CTBMEM Ha paHHWe cynbuaHble MuHepansl. C nocry-
nreHnemM HOBOW MNOpUMW MOPOTEPMOB CBA3bIBAETCH
NpUCYTCTBUE B pyAax METakpucTannoB NUpuTa, Mapka-
3uTa 1 apceHonuputa. CnegyeTt oTMETUTb, YTO rpynna
MeTamMopUYECKNX CTPYKTYP ABMSETCA Hanbonee Crnox-
HbIM TUMOM B pyaax dunmnsyanckoro MectopoxaeHums.

30Ha OKMCNEeHUs MeCTOpPOXOEHUSA XapaKkTepusyeT-
¢ 6onMbLUMM pasHooBpasmem TEKCTYPHO-CTPYKTYPHbIX
Npr3HaKoB MUHeparnbHbIX arperaToB. Tak, Ang rmgpo-

73

OKMUCIIOB Xelle3a XapaKTepHbl MATHaA, BKpanreHuda,
3eMNNCTblE MacChl, KOPKK U Op., ManaxuTa u asyputa
— NpMMasku, CaMOPOAHOW Meau — AeHOPUTbl U nna-
CTMHYaTble arperaTtbl, MEMNbHUKOBUTA, reTUTa U rmgpo-
retuta — KOHUEHTPUYECKN-30HaNbHble 000COobneHus,
ranoTpuxmTa n rocrnapmuta — TOHKOBOJTIOKHUCTbIE arpe-
ratel n T. n. [1].

MUHEPAIbHbIA COCTAB PY[

Pyobl ®ununsdanckoro konyegaHHO-nonumeTann-
YEeCKOro MEeCTOPOXAEHMUS XapaKTepu3ylTCcs MNpUCyT-
CTBMEM OKOSMO CTa MuHeparnbHbix BMaoB [8, 9, 10, 12,
13]. BoraTbIn MMHEpanbHbIA COCTaB pya OTPaXeH B ma-
6nuye 1.

JoMuHVpyloWwmM  cynbuaHbIM - MUHEpanom nep-
BMYHbIX PyO MECTOPOXOEHUS ABMSETCA NUPUT, npea-
CTaBIEHHbIA HECKONbKMMK reHepaumamn. K rmaBHbIM
PYZOHBIM MUHEpanam U3y4YeHHbIX pyd OTHOCUTCS Takke
chanepuT, raneHunT, XanbKonMpuT 1 NMPPOTUH (puc. 6).
B pymax ®unmsvanckoro mectopoxgenns H.LU. KOcu-
doBbIM [8] BblgENeHbI crieqyloLlme napareHeTM4eckne
MUHeparnbHble accoumaumnn: 1) paHHAa nMputoBas; 2)
MarHeTUT-MyLLKETOBUT-NUPUT-CUAEPUTOBas; 3) Mnonu-
MeTannm4yeckas; 4) accoumaums MMHeparnoB CMOXHbIX
cynbdoconen; 5) pegkometanbHas; 6) MmeaHo-Nuppo-
TWHOBas; 7) NOCTpyAHas kBapL-kapOoHaT-xnopuToBas.
AHanM3 CTPYKTYPHbIX W MPOCTPAHCTBEHHbLIX COOTHO-
weHnn MuHepanos nossonunu Al 3noTHUK-XOoTKeBU-
4y [10] BbIZENUTL B KOMYeAaHHO-MONUMETANINYECKNX
pydax MecTopOXAEeHWUsi CeMb NOCrnenoBaTensHoO obpa-
30BaBLUNXCS NapareHeTU4ecKUX MUHeparbHbIX acco-
umaumi (paHHAS NMpUTOBas; NMPUT-apceHONMPUTOBaS;
chanepuT-raneHUToBas; No3aHAS NMPUTOBAs; XarbKo-
NUpUT-TETPasApUTOBas; CynbOaHTUMOHMOHAas; acco-
unaums Tennypuaos), a B MEAHO-MMPPOTMHOBLIX pyaax
— TP MUHEparbHble accoumaumm (MarHeTUT-cuaepuTo-
Basl; XanbKONMpUT-NMPPOTUHOBAS; MUPUT-XITOPUTOBAS).

Hwke npuBoanTCs KpaTkasd XapakTtepucTvka pyao-
COCTaBNAOLWMNX MUHEPANOB PYA U HEPYAHbIX MUHepa-

NoB.

Puc. 6. KOHLeHTpUYeCcKn-30HanbHbIN cchanepuT
(cepoe) — nupumosnlti (beroe) azpezam ¢ 2106ynsgpHbIMU
obocobrieHusmu nocrnedHezo cpedu kapboHama (memHoe).
YepHoe — nycmomesi. NMonuposaHHbIl wiug. Yeen. 210x
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[:::] VCTONYMBOE PA3BUTHE
Ta6bnuya 1
MuHepanbHbIN cocTaB pya Punusvanckoro mectopoxaeHus [13]
Crenenb I'mnorennbie I'uneprenneie
pacﬂpOCTpaHeHI/lﬂ pyAHbIC HEPYAHBIC
Iupwut, canepur, rancHuUT, KBapu, kanpuur, Tuapooxucsl jxenesa,
I'maBHbIE XaJTbKOIIUPHT, TUPPOTHH CHJICPHT, XJIOPHUT XaJIbKO3HH, KOBEIUIUH, MAJIAXWT,
a3ypHT, OOPHUT, THIC
MapxkasuT, apCeHOMUPUT, TCTPAIAPHT, Cepuuut, 10M0MHUT, | MapKas3uT, MEIbHUKOBHT,
TCHHAHTHUT, (PPEUOCPTUT, MEITBHUKOBUT, | AHKCPUT, OHOTHUT, XaJIbKAHTHUT, SPO3HT, TOCTAPUT,
BropocTeneHHble | MAarHETHUT, MYIIKETOBUT, KOOAIBTHH, AKTHHOJUT, 0apuT, CKOPOJUT, TaJUIYa3UThI, KYIIPUT,
OYpHOHHT, FeMaTHT XaJIBLEIOH, TEHOPHUT, aHITIE3UT, LEPYCCUT,
aparoHuT CaMOpOHASI MEIb, CAMOPOIHAS
cepa, CMUTCOHHUT, MEITAHTCPHT,
MaHC()UIbIUT
PyTun, WIbMEHUT, BUCMYTHH, T'aoTpUXUT, MOHOTCPMHT,
TETPAAUMUT, CAMOPOJHBIN BUCMYT, KaJIEBBIC KBACIIBI, AIYHOTCH,
TEJLUTYPOBUCMYTHUT, IMILICKTHT, AKEMCO- awodpan
Penxo HUT, JUCKPA3HUT, JIFOLJOHUT, JHAPTUT,
BCTPEYAIOLIHECS (haMaTUHHUT, KO3AJTUT, KIAIPOTOJIHT,
TIayKOIOT, JAHAUT, IMHHEUT,
MEHETHUHUT, TEOKPOHHT, BONIb(COEPTHT,
TYAMYHIUT, OCHKAMUHHT, OYJIaHKEPHT,
CMAWTHT, TPEUTUT, CAPTOPHUT, CEMCENHT,
Oeerepur, recCuT, aaTauT, METLHMT,
HATUATHUT, BOJBIHCKUT, CAMOPOJHOC
cepedpo, caMOpOAHOE 3071010,
pammenbscoeprut (?), pukkapourt (?),
cunbBaHuUT (?)

Muput. Cpean pasHoBmaHOCTEN ancynbdnaa xene-
3a npeobnafjaeT paHHsAs reHepauusi, koTopasi criaraet
MacCCUBHbIE CEPHOKOMNYEAaHHbIE 1 CITOUCTO-MNosIocHaTble
KonyeaaHHo-nonumeTannuyeckue pyasl. MNuput nepson
reHepaumun npeacTaBreH B BuAE TOHKO- U MEfKO3epHU-
CTbIX arperatoB C penuKTamyv MeTaKOMMoMAHOIo CTpoe-
HYs. Pa3aMepbl 3epeH OT MENKUX BKIIOYEHUIA 0 KPYMHbIX
kpuctannos B 1 cMm. KpynHble cdepudeckne obpasosa-
HUS MMpUTa C pagmanbHO-NYyYUCTON CTPYKTYPON Xapak-
TEPHbl AN NATHACTO-BKPAMMEHHbIX U  MPOXMIKOBBLIX
pya. Muput BTOpPON reHepaumn, B OCHOBHOM C XOPOLLO
OrpaHeHHbIMM  KpucTannamu B accouyaumn ¢ paHHUMK
reHepaumaMmn cynbuaHbIX MUHEPanoB LBETHLIX MeTar-
noB (cdhanepuTta, raneHnTa 1 xanbKonvpura), y4acteyeT
B CTPOEHWUM CITOMCTO-MONocHaThIX KOn4YeaaHHO-NonMMe-
Tannuyeckux pya. MNuput |, obnagas 60nbLWMM pasHoo-
6pasveM ¢opM BbiAeneHU (KOHLEHTPUYECKN-30HAmb-
Hble, pagmanbHO-NyyYucTble, cdepuyeckme arperarbl,
rnobynsipHble 06pa3oBaHus), NPUCYTCTBYET B MACCUBHbIX
CEepHOKONYeaHHbIX 1 CITOMCTO-NONOCHaTbIX KonyeaaHHo-
nonMmeTaniMieckmnx pygax. B atmx pygax rmobynsipHbie
BblAENEHUsI MMpUTa HAaXOAATCA B accoumaLuum co cdane-
pUTOM, MapKa3uTOM 1 NMppPoTUHOM. COBOKYMHOCTb psiaa
CTPYKTYPHbIX 0COBeHHOCTeN (ydacTve rmobynen nuputa
B CTPOEHUM METanNouaHbIX CTPYKTYP, LUMPOKOE pa3Bu-
TMe B pydax ceponuToBbIX, KOMNMOMOPMHbLIX N MOYKO-
BMOHbIX BblOEMNEHWI, NPUCYTCTBME MENBHUKOBUT-MMPUTA
B rMobynsapHbIX U cheponmuToBbIX 06pasoBaHusax 1 ap.)
nossonuna o60cHOBaTb KONnouaHyto npupoay obpasosa-
HYS roBynUTOB NupuTa B pyaax ®Prnmnsvanckoro Mecro-
poxaeHus [9]. B cTpoeHMn KOHLEHTPUYECKN-30HANBHbIX
060Cco0neHnn y4acTBYHOT Takke kapboHaTbl, cchanepur,
raneHuT n xanekonupwur. lNMocnegHssa reHepauns nuputa ll

cBszaHa ¢ hopMMpOBaHUEM MedHO-NMMPPOTUHOBBLIX PYA,
rae OHa npefcTaBreHa YeTko OrpaHeHHbIMU KpucTanna-
MW

CnepnyeT OTMETUTb, YTO B KpUCTansax nupuT BCTpe-
YyaeTcs peako. B naTHUCTO-BKpanneHHbIX pydax oTMme-
YyalTca Kpuctanibl nuputa B Buae NopUpOBUOHBLIX
BKITHOYEHUI Kybuyeckoro rabutyca. B pygosmeLiaroLmx
MMUHUCTBIX CraHuax 4YacTo BCTPeYaroTcs BblAeneHus
nMpuTa C SICHO BbIPaXXEHHbLIMY KpuUcTannorpaduyecky-
MW o4epTaHMsaMK B BuAae Kyba, pa3amepbl KOTOPbIX MHO-
roa goxoaat go 1,5 cM. 3Tn KpUCTanmnuku nupuTa siB-
NAOTCA CUHFEHETUYHBIMU C BMELLAIOLLMMM FIMHUCTBIMA
crnaHuamun n He cBsidaHbl ¢ OOPMUPOBaHNEM PYOHON
3anexun MECTOPOXAEHMS.

Cdhaneput B M3y4eHHbIX pydax KOMMYECTBEHHO
npeobnagaeT cpean CynbMOUAOB LBETHbIX METasnsoB.
OTmeuvaeTca HecKonbKo reHepauun cdaneputa. B
CMOUCTO-NONoCHaTbIX  KonyeaaHHO-nonumeTannuye-
CKUX pydax cdpanepuT nepBon reHepauum coctaBnsieT
OCHOBHYIO Maccy MonMMeTaniMyeckmx noroc B Buae
HenpaBuIibHbIX, WHOIAA HECKONbKO YOJMHEHHbIX arn-
NoTpMoMOpHO3EPHUCTLIX arperatoB. Habniogaetcs
KceHomopuam cchaneputa no OTHOLLEHUIO K MUPUTY.
Cybrpadgmyeckme cpactanus ccpanepuTta ¢ raneHnTom
yKasblBaloT Ha 6nunskoe unn ogHoBpeMeHHoe nx obpa-
30BaHue. B naTHUCTO-BKpanneHHbIx pydax ccanepwr |
oTMevaeTcs B Buae 6echOpMEHHbIX BKITHOYEHUA B He-
pyoHou macce (kapboHate), rge arperatbl cynbduaa
UMHKa 3axBaTblBalOT BKMHOYEHUS marHeTuTa. KoHTakTbl
KPYMHbIX 3epeH cdanepuTa U xanbkonupuTa ykasbl-
BalOT Ha MOYTU ogHOBpemeHHoe obpasoBaHue. YacTto
raneHuT 3anoriHSeT NPOMEXYTKU 3epeH cdanepuTta u
3amellaet ero. Cchaneput BTOpoOi reHepaummn Hepea-
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KO BCTpeYaeTcsi B CNoMCTo-nonocyaTbix pygax. B npo-
XWIKOBO-BKpanmneHHbIx pyaax cdanepur |l reHepaumu,
obpasys eQvHUYHbIE BblAerneHns, oTnmM4aeTcs oT cda-
neputa | reHepauun 6onee ceetnon okpackon. Cane-
pUT NEPBOW reHepaunn, SIBNSASICh XXene3ocoaepKallen
pa3HOBMOHOCTLIO cchaneputa — mapmartuta, obpasyet
KpucTannbl TEMHO-CEpOro 1 YepHoro useta. Cdaneput
B BMAE KPUCTarsoB OTMEYaeTcs 3HaYMTENbHO Yalle,
yem gpyrne muHepanbl. Ccaneput Il BcTpeyaetcs B
MEAHO-MMPPOTUHOBBIX pyAax, rae NpuypoYeH K MHTep-
CTULMAM 3epeH NUPpOoTWHa B BMAE arperatoB KCEHO-
MOPMHbIX 3€peH C 3MYNbCUOHHON BKpPanieHHOCTbIO
XanbKkonupuTa.

FaneHUT — LIMPOKO pacnpoCTpaHeHHbI MuHepan
KonuyegaHHo-nonuMetannuyecknx pyd. Cnegyet otme-
TUTb, YTO BCE BblAENEeHHble reHepaummn cynbdunaa LnH-
Ka COnpOBOXAAKTCA COOTBETCTBYIOLUMMU reHepauu-
AMKU raneHuTa. Menkve BblOenNeHus rarneHnTa nepeom
reHepaumu, kak 6b1no 0TMEYEHO BbiLLe, cybrpadunyeckn
cpactasacb co cchaneputom |, nmelT camble pasHOo-
BpasHble PopMbl B CIOUCTO-MONOCHATLIX U YaCTUYHO
B MacCUBHbIX KOn4yeaaHHO-NONMUMeTanM4eckux pyaax.
Penkve BkpanneHHVkn cynbduaa CBMHLA B MMPUTOBOM
Macce pacnpeneneHbl Mexay 3epHamu kapboHata, He-
penKko OTMeYarTCs accouvaumn raneHuta ¢ cynbdo-
conamn (OypHOHUTOM, OynaHXepuToM, [HKEMCOHUTOM
n GneknbiMn pygamu). [aneHnT BTOPOM reHepauuu,
SBMSASCb COCTABHOW YacCTbl MOMMMWHEParnbHbIX KOH-
LieHTPUYECKN-30HanbHbIX arperaTtoB, Habniojaercs B
CNOLWHbIX y4acTKax CIOMCTO-MONoCHaThIX KonyeaaH-
HO-MONMMETaNMYeckMx pya. XapakTtepHow ocobeH-
HOCTbIO raneHuTa BTOPOW reHepauuu SBRAsieTCs pac-
npegeneHne B HUX TOHKUX U KanfeBUAHbIX BKIYEHWI
chanepuTa, No-BUAMMOMY, 06pa3oBaBLLMXCH B Pe3yrib-
Tate NepeoTrnoXEeHUs paHHen reHepauun cynbduga
unHka. Manenut Il reHepaumn npucyTcTByeT B Med-
HO-MUPPOTUHOBLIX PyAax COBMECTHO CO cchanepmutom,
pacnonaraeTcs B MeX3epHOBbIX MPOCTPaHCTBax Bbide-
NEeHN NMPPOTMHA, UHTEHCUBHO KOPPOAUPYS UX.

XanbKonupuUT — XapakTepHbI MUHepan CoucTo-
ronocyaTbiX M MacCUMBHBLIX pyd KonyedaHHO-nonnve-
TannmM4yecKkoro coctara U 0COGEHHO MeaHO-NNPPOTUHO-
BbIX pya. PaHHss reHepaums xanbkonupuTta COBMECTHO
¢ nupuToM obocobnsieTcst B Nonockax CrioncTo-nonoc-
YaTblX Konm4edaHHO-MonMMeTanImMyeckmx pyg. Xanb-
konuput | ¢ annoTpuomMopdHO3EPHUCTON CTPYKTYpOM
BCTPEYaeTCs B KONYeqaHHO-NOoNMMETanIMyecknx pyaax
MacCMBHOrO crnoxenusi. Xanbkonuput Il Habniogaetcs
B MOSNIMKOMMOHEHTHbIX MOYKOBMAHBLIX 060C0bneHnsx co-
BMECTHO C Apyrumu cynbduaamu. TpeTbs reHepauums
XanbKonupuTa SBNAETCS XapaKTepHbiM MUHeparioMm
MEAHO-NMMPPOTMHOBBIX Py, FAe HepeaKko oTMevyaeTcs B
BMAE MESKNX 3MYIbCUOHHBIX BbIAENEeHW Tuna pacna-
Oa TBepgoro pacteopa B cpanepute lll, 4yTo ykasbiBaeT
Ha roMoreHHble asbl Kpuctannmsaumm npu temnepa-
Type 350—400° cooTBeTCTBEHHO [14].

[MaBHas mMacca NMUPPOTUHa CKOHLEHTPUpOBaHa B
MEAHO-MMPPOTUHOBOM  TEKCTYPHO-MUHEPaNOrM4eckom
Tune pya. BeisBneHbl ABe  CTPYKTypHble MoauduKa-
UMM MUHeparna: rekcaroHarnbHasi U1 MOHOKIMHHAs pas-
HOBMOHOCTb MMPPOTMHA. [ekcaroHanbHbIi MUPPOTUH
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nonb3yercst 60nbLUMM PasBUTUEM, @ MOHOKIUHHBIA —
OTMEYaETCS Ha rpaHuLax 3epeH U B MUKPOTPELLMHKAX
rekcaroHaneHoro. Mo gaHHeiM M.A. Kawkas v gp. [9],
Ha ®unusdarckom KonyedaHHO-MoNMMETanIM4eckom
MeCTOPOXAEHNN Hanbonee pacnpocTpaHeHbl MMPPOTYU-
Hbl coctaBa Fe,S-Fe,,S, ..

FEEOXUMUYECKUE OCOBEHHOCTU PYQ

BaXHenwmmMmn nNpOMbILLIIEHHBIMU  KOMMOHEHTaMK
PY4 SIBASIOTCA LMHK, CBMHEL, Meab 1 cepebpo. B ma-
6nuuye 2 npvBedeHbl OaHHble KOHLEHTpauui Meau,
LUMHKa 1 CBUHLA B GanaHcoBbIX pyaax dPunusyaricko-
ro MecTopoxaeHus. M3 3TMx [aHHbIX criegyet, uTo
cpean LBETHbIX METaoB B UCCNeayeMblX pygax Ko-
nunyecTBeHHO npeobnagaeTt uumHk. B pacnpegeneHun
CpeAHEB3BELLEHHbIX KOHLEHTpauUMin arnemeHTa B 6Ga-
NaHCOBbIX pyAax MECTOPOXAEHWS YCTaHaBMMBAETCH
TaKOW BO3pacTaloLLMA PAA: OKUCIIEHHbIE — NEPBUYHbIE
— cMelwaHHble pygbl. Cpeon NpUpoAHbIX TUMOB py4
HanbonbLUMM cofepXXaHMeM LMHKa OTNNYaKTCA KOf-
YedaHHO-NONUMETaNNMYeckMe pyabl CroOUCTO-MOMoc-
YaTon N MaccuBHOW TekcTypbl. CogepXaHue LMHKa B
MaCCUBHOWN CEPHOKONYEAaHHOW Pa3HOBMAHOCTUN 3aMeT-
HO, @ B NSATHUCTO-BKPAMEHHbIX 1 MPOXUIKOBbIX pygax
3HAUYUTENBHO MOHMKAETCS.

Mo ypOBHKO KOHLIEHTPALUA CPeaHEB3BELLEHHbIX CO-
OEPXXaHWA CBMHLUA B NMPOMbILLIIEHHO-TEXHOMOMMYECKNX
TMnax pyg Pvnmayanckoro MecTopoXaeHus oTMedaeT-
Csl TAaKOW BO3pacTaloWmMn psia: NepBUYHbIE — CMELLaH-
Hble — OKMCrneHHble pyabl. [locnegHue xapaktepusy-
HOTCS1 JOBOSIbHO LUMPOKMMUY NpefenaMmm KOHLEHTpauuii
CBUHLA. AHanoOrMyHbIi PS4 YCTAHOBMEH Takke Ans
cepebpa. B TekcTypHO-MmnHEpanorndeckux tunax pya
Havnbonbluee coaep)kaHue CBUHLA, a Takke cepebpa,
BbISIBMSIETCS B CIOMCTO-NOMOCHaThIX KonvyeaaHHO-Mo-
NMMEeTanmMYecknx, a HaumMmeHbLUlee — B NATHUCTO-BKpa-
NMEHHbIX N NPOXMUITKOBbLIX pyaax.

B npoMbILLNEHHO-TEXHOMOMMYECKNX TUNax py4 me-
CTOPOXAEHUST HanbomMblUME KOHLEHTpauun Mmegun ycra-
HOBIEHbl B CMELUaHHbIX py4ax, NPUyPOYEHHbIX K 30HE
BTOPUYHOrO CynbuaHoro oboralleHusi, a HaumeHb-
LuMe — B OKUCNEHHbIX pyaax. B nepBuyHbIX pygax, 3a-
HUMaIOLLMX NPOMEXYTOYHOE MOSoXKeHne, HanbonblLuee
cofepXaHue Megu OTMeYaeTCs B MacCUBHBIX MeOHO-
NUPPOTMHOBbLIX PyAax U B HEKOTOPbIX TEKCTYPHbIX pas-
HOBWOHOCTAX KON4yegaHHO-NoNMMETanmyeckux pya.

LinHK siBnsieTcs Hanbonee pacnpocTpaHeHHbIM OC-
HOBHbIM LIEHHbIM KOMMOHEHTOM Py, MECTOPOXAEHUS.
Cnowcro-nonocyaras pa3HOBUMAHOCTb KonvegaHHO-Mo-
NMMETaNNNYECKNX Pya XapakTepuayeTca HanbonbLumm
CcpegHUM cogepaHnem UuHka. B konuegaHHo-nonvme-
TannmuM4yecknx pygax norioc4aTon U MacCUBHOW TEKCTY-
pbl CpedHee cogepkaHue LMHKa B Tpu pasa bonblue,
YeM B NATHUCTO-BKPAMIEHHbIX U MPOXUIKOBbIX pydax
[13]. HanmeHbLLas KOHUEHTpaumns LuHKa NpuypodeHa K
OKWUCMNEHHBIM pyAaM, YTO CBSI3aHO C TEM, YTO cdhanepur,
OKUCNSACL OO0 NEerkopacTBOPUMOro cynbdara LMHKa,
BbIHOCUTCS M3 30HbI OKUCIIEHWS.

XapakTep pacnpegeneHus cBuHUa B pygaax dunms-
Yasgs BO MHOIOM aHanorMyeH LMHKY. WCKMoYeHnsaMm
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YCTOIYMBOE PA3BUTHE
Tabnuua 2
I'Ipep,enbl U cpegHeB3BelWeHHblIe coaepXaHnAa NPoMbILIIeHHO-LUEeHHbIX
KOMIMOHEHTOB B 6anaHCcoBbIX pyAaax dunusvanckoro MecTopoXaeHus
Tunsl pyn BanaHcoBble py bl
ITepBuunsbIe CwmerniaHHbIE OKWuCIIeHHbIE
Kommonentsl, %
Menb 0.01-8.90 0.05-11.0 <0.01-0.27
0.58 1.56 0.12
Humk 0.10-14.70 0.10-15.80 <0.01-0.45
3.66 4.26 0.19
Caunen 0.01-7.50 0.03-11.90 <0.01-55.5
1.41 2.32 3.45

SIBMNSAKOTCS OKUCIEHHbIE pyabl, rae obpasytowmncs npm
OKMCMEeHUN raneHunTa cynbdart CBUHLUA, obnagas ma-
10/ PacTBOPMMOCTbLIO, HEe yOansaeTcs U3 aTon 30HbI. B
NMPUCYTCTBMMN YITIEKUCIIOTBI aHrMe3nT MOCTENEHHO 3a-
MeLLaeTCst LIepyCCUTOM, KOTOPbIV OONafaeT HUHTOXHOWN
pacTBOPMMOCTbIO M CPaBHUTENbHO YCTOMYMB B 30HE
okucnexus [15].

Pyobl dunusdanckoro konyegaHHo-nonmMmeTansiu-
YEeCKOro MEeCTOPOXAEHMST MMEIT LOBOSIbHO LUMPOKUIA
CNEKTP XMMWYECKUX 3MIEMEHTOB, MPOMbILLIIEHHAS LIEH-
HOCTb KOTOPbIX MpeXae BCEro onpenensieTcsi npucyT-
CTBMEM KOHLEHTpauui Meau, UMHKa, CBUHLA U cepe-
Opa. N3 npyMeCHbIX KOMMOHEHTOB — 30510TO, BUCMYT,
koGanbT, KagMUA, UHAWIA, CENeH 1 TeNnyp 3acnyXxueatT
nonyTHoro mnaenevenus [13, 16].

Hwxe B cxxaTol hopme paccmaTpuBaloTcs 0cobeH-
HOCTWU pacnpefeneHnsi ConyTCTBYHOLLUX INIEMEHTOB B
KonyegaHHbIX pyaax u cynbuaHbix MuHepanax du-
nusvanckoro mectopoxaeHust. OcHoBHasas macca ane-
MEHTOB-NPMMECEN CKOHLEHTPUPOBaHa B [MaBHbIX py-
[0COCTaBnsAWMX MUHepanax (nupute, cdanepwute,
raneHuTe, XanbKonMpute U NMPPOTUHE), @ HEKOTOpble
N3 HUX (30M10TO, BUCMYT, Tennyp, kobanst, cypbMa, Mbl-
WbAK) NpeacTaBneHbl Takke WHAMBMAYaNM3VpoBaH-
HbIMK MUHepanamu. CnegyeT OTMETUTb, YTO XapakTep
pacnpegeneHnss HeKOTOPbIX 3NIEMEHTOB-NPUMECEN B
pydax paccmMaTpuBaemMoro MeCTOPOXAeHUs Obin us-
yyeH B pabotax H.A. Hoepy3oga [16, 17, 18, 19, 20].

BnaropogHblie metannbl. Ha dunuayanckom me-
CTOPOXAEHUN CaMble BbICOKME KOHLEHTpauMM Kak 30-
nota, Tak u cepebpa obHapy>XMBAKOTCA B OKUCIIEHHbIX
pydax. Bbicokoe copgepaHue 30Mn0Ta B 3TMX pygax
Hapsay ¢ ApyrMMun  daktopamu CBSI3aHO Takke C npu-
CYTCTBMEM CKOpPOAMWTA, Liepyccuta u siposuta, oObI4HO
cogepXalymy ero noBbILLEHHbIE KOHLUEHTpaumun. Cpe-
OV NpUPOZHbIX TWUMOB Pyd paccMaTpyBaemMoro Mecto-
poXaeHus 30r10ToM u cepebpom Hanbonee oboralleHbl
CroucTo-nonocyaTble  KonyeaaHHo-nonmmeTannnye-
Ckue pyabl. B aTMx pygax 30n0TO KOHLEHTpUpyeTcs B
XanbKonupuTe u NUpuTe, a cepedpo — B raneHnTe, Tak-
Xe oHM obocobnstoTes B BUAE COBCTBEHHbLIX MUHEpa-
NOB (Harnarut, NeTUWUT, reccuT, opendeprnT, ANCKPasuT,
OeHXaMMHUT, CaMOpPOAHOE 30510TO 1 cepebpo). Ha Tec-

HYI0 reOXMMUYECKYIO CBA3b Mexay cepebpom u CBUH-
LOM YyKa3blBaeT BbICOKUA KOIDDULMEHT Koppensaumm
Mexagy aTuMmu anemeHtamu (r = +0,628) B KonyegaH-
HO-nonMmeTannuyecknx pygax (mabsn. 3), uto aensert-
Csl 3Ha4YMMbIM. Hanunune KoppensiTMBHOW CBS3N MEXAyY
cepebpoM 1 CBUHLIOM B M3YYeHHbIX pydax no3BonsieT
OPVEHTUPOBOYHO OLEHUTb KOHLEHTpaumu cepebpa
no BENMUYUHE CoaepXaHus CBMHLA. YpaBHEHVE CBHA3N
(ypaBHeHwue perpeccum), CBsA3bIBatoLLiEee CBUHEL, C cepe-
©Opom, B Lenom Ansi KonvyeaaHHO-NoNMMeTanIM4eckux
py4 Punm3yarnckoro MeCTOPOXAEHNA UMEET Takoe 3Ha-
yeHue: Ag = 25,9205 + 17,4222 Pb (puc. 7a). Cnegyet
OTMEeTUTb, YTO B paccMaTpuBaeMbIX pydax 3Havumas
KOppensunoHHas CBA3b YCTaHaBMNMBAETCH TakkKe MexX-
ay cepebpom un umHkoM: r = +0,568. YpaBHeHne cBs3n
MeXay 3TUMM 3IEMEHTaMM BbIPAXXaETCS B CrIEAYIOLLEM:
Ag = 16,7097 + 8,2638 Zn (puc.76). Mexpay cepebpom n
Me[bto, 30/10TOM 1 MEeAb KOPPEensiunmoHHasa CBA3b OT-
cytctByeT (mabn. 3).

AnemeHTbI Nneaabl UHAKMA. Cpean TeKCTYpHO-MU-
Heparorm4ecknx TUMoB pyn MecTopoXaeHUs Hambonb-
Lee cofepXaHve KagMus, MHOWs, Tannms oTMeyaeTcs
B CIMOMCTO-MONOCHATbIX U MacCUBHbIX KOn4yeaaHHO-Mo-
nMMeTannMYecknx pygax. OnemeHTbl nnesabpl UHAUS
WCKIMIOYNTENBHO B M30MOPdOHON chopme pacnpenerneHsbl
B CynbduaHbIXx MuHepanax. [pu atom Hambonbluve
KOHLEHTpaumMn KaaMusl, VHOWS, rannus U repMaHus
npuypoyeHsl k cchaneputy, a Tannms — Kk ranennty. Kag-
MUS cogepXkmTcs 0O6bIMHO Ha oaMH-ABa nopsiaka 6onb-
e, YeM Opyrux ANeMeHTOB nnesabl MHAWS.

MMcTorpammbl YacToT pacnpeneneHns coaepaHum
KagMus B KonyegaHHO-NonMMeTansMyeckux pygax me-
CTOPOXAEHWS NOKa3bIBaKoT, YTO HaNBOMNbLUNE KOHLIEHTPa-
L1n KagmMus pacnonoeHbl B MHTepeane 60—110 r/T.

Mexay KOHUEHTpauusMM KagMusi 1 LUMHKa OTMeYa-
€eTcs BbiCOKas KoppenaumoHHas cBssb (r = +0,790). 3Ha-
YMMbIN KOIPPULIMEHT KOPPENsUMU CyLLECTBYET Takke
Mexay KagMmmem v ceuHUoMm (r = +0,616) (mabn. 3). Ceasb
MeXay coaepXaHnsaMu KagMmusa 1 Megu oTpuuatenbHas
(r =-0,414). YpaBHeHus perpeccun mexagy kagMmumem u
LUMHKOM, KaOMWEM U CBMHLIOM COOTBETCTBEHHO Bbipa-
Xatotes cneaytowmmn: Cd = 26,7698 + 10,4864°Zn n
Cd = 49,8201 + 15,6183'Pb.
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Tabnuua 3
OueHKMn k03chchuLuMeHTOB KOppenALMnU Mexay KOMNOHEHTaMU B Kon4yeaaHHo-
nonvmeTannMyeckux pyaax ®unusyvanckoro mectopoxaeHus (n = 97)
Zn Pb S Au Ag Bi Cd Sb As
Cu (-0.4092 |-0.3148 |[-0.0508 |(0.0131 |0.0859 [-0.0132 |-0.4140 {-0.1902 |-0.1793
Zn 0.8642 (0.3730 |-0.1027 [0.5683 |0.0048 [0.7899 (0.5348 |0.4304
Pb 0.4023 (0.0093 |0.6277 (0.1030 |0.6163 |0.6584 (0.5256
S -0.0594 (0.2210 |-0.1766 [0.2449 |0.3580 |0.1726
Au 0.0498 0.3384 |-0.0450 |[0.1324 ]0.0848
Ag 0.0812 [0.4756 |0.3803 |0.2811
Bi 0.0623 {0.2020 |0.2321
Cd 0.4628 (0.3809
Sb 0.6628

lMpumeyaHue. SHa4yuMble 8e/IUYUHbI KOIGhhUUUEHMO8 Koppensayuu ebl0eneHsbl.

BucmyTt oTHOCUTCA K TWNOMOPMHBIM NpUMeEcsaM
py4 uccriegyemoro mectopoxaeHus. NpucyTcTBytoT
HEeCKOmnMbKO COBCTBEHHbLIX MWHEpanoB anemMmeHTa. [lo
Knaccam KpymnHOCTM OTHOCUTENbHO 3anacoB BUCMYTa
B pydax dunmusyanckoe KonyegaHHO-norimmeTannm-
Yyeckoe MecTopoXaeHwe no mMacwTaby, No MHEHUIo
H.A. HoBpy3oBa [17], BNONHE COOTBETCTBYET Kpym-
HbIM BUCMYTCOAepXalunm mectopoxaeHuam. Cpeaum
PYLOCOCTaBNAWMX MUHepanoB Hauborbllee co-
OepXaHue BUCMYTa NPpUYpPOYEHO K Cynbduray CBUHLA.
B KonyemaHHO-NonNMMeETanNNMYecKUX pydax Mexay
KOHLeHTpauMsamMm BUCMYTa U CBMHLA OTMeYeHa cna-
6aa koppensunoHHas CBA3b, @ ypaBHEHWe perpec-
CUW MeXay HUMW UMeET creaytollee 3HadeHne: Bi =
68,8874 + 3,3735°Pb.

CypbMa 1 MbIWbAK — NMOBCEMECTHO BCTpeYalo-

Plot of Fitted Model
Ag =16.7007 + 8.26381°Zn

=L

a)

LuMecs NpUMECHbIE KOMMOHEHTbI pya Pununsvanckoro
mMecTopoxaeHusi. Mpu 3TOM Mbilbsika OObIYHO CO-
AEPXUTCA Ha Mopsifok Gonblie cypbMbl. Hapsaay c
N30MOPMHBIM HaXOXOEHWEM B PYLOCOCTaBSHOLLNX
MUHepanax BCTPEYalTCA B MHOMOYMCIEHHbIX COO-
CTBEHHbIX COeAMHEHUAX (apceHonupuT, Oneknbie
pyabl, BYPHOHUT, BynaHxXepuT, rygMyHOUT, [XeMCo-
HUT, MEHEreHnT 1 ap.). Mexay cypbMOW U MblLLbSIKOM
yCTaHOBMNEeHa BbICOKas KOppensiyuoHHasi cBa3b (r =
+0,663). CywwecTByeT 3Ha4YMMbI KOIPPULMEHT KOp-
pensiLmMm 3TUX 3NIEMEHTOB C LIMHKOM, CBUHLIOM, cepe-
©pom, BUCMyTOM 1 Kagmmnem (mabn. 3).

KobGanbT 1 HUKenb $BNSAIOTCA  TUNOMOPMHBLIMM
anemeHTaMmu-npumMecsmn pyg dunmnsyvanckoro mecro-
poxaeHusl. Hanbonblume copepxaHns ux npuypoyveHsl
K CMIOLHBbIM CEPHOKONMYeAaHHbIM 1 MeOHO-NNPPOTH-

Plot of Fitted Model
Ag=259205 +17.4202°Ph

1BF ‘ ]

6)

Puc. 7. l'pachmyeckoe nsobpaxeHne aganTMBHOW Moaenu

Ag = 25,9205 + 17,4222'Pb (a) u Ag = 16,7097 + 8,2638Zn (6)
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Dendrogram
Ward's Method,Euclidean

YCTONYMBOE PA3BUTUE

Meupp = - 0,315). BeposTHO,
3TO ABMAETCA elle OAHUM
JoKasaTenbCTBOM  (QOpMU-

poBaHuA CBUHLOBO-LUNH-

KOBOW M MEOHOW MUHepa-
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CTagmsax npouecca pyaoo-
6pasoBaHus. Mo BenuynHe
KoahpmLmMeHTOB Koppens-
UMM C MOMOLLbBIO KnacTep-
aHarnusa B Kon4yeaaHHo-Mo-
NUMeTannMYecknx  pygax
paccmaTtpuBaemMoro MecTo-
POXOEHUS BbISIBNEHbl [1BE
accoumaumMm  3NEMEHTOB:
Cu-Bi-Sb-Co-Se, Zn-S-Au-
Pb-As-Ag-Cd.
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Puc. 8. KoppensiumoHHasi 3aBUCUMOCTb MeXAy 3reMeHTaMu B KonvyeaaHHo-

nonuMeTannd4ecKux pyaax dunusyamckoro MecTopoXaeHus

HOBbIM pyaaM. [ucynbdua xenesa 13 aTux TUNoB pya
Takke uMeeT Hambonblume KOHLUEeHTpauun kobanbta
N Hukens. B pygax mectopoxgeHus kobanst npucyT-
CTBYET Takke B UHAMBMOYaNM3VPOBaHHbLIX MUHepanax
(kobankTuH, NuHHenT). Mo mMHeHuio B. Llambena n A.
Apkosckoro [21], B rmgpoTepmarnbHbIX NUpUTax u nup-
poTvHax Habnogaetca npeobnagaHve kobanbta Hag
HYKerneMm, a B NMpuTax CUHreHeTUYHO-0Ca04HOrO reHe-
3uca obblYHO codepkaHue Hukens npeobnagaeTt Hag
KONM4eCcTBOM Kobarbra.

K xapakTepHbiM MNpUMECSM W3YYeHHbIX Ppyd OT-
HOCMTCSl Takke MapraHel, cCogepXaHue KOTOpOro B
eOVHNYHBIX nNpobax KonvyeaaHHO-NoNUMeTanInYecknx
py4 gocturaeTt BenuuuHbl 6onee opHoro npoueHTa. K
TUNOMOPMHLIM NPUMECHBIM KOMIMOHEHTaM CIOUCTO-Mo-
nocyaTtbIX pya Kon4edaHHO-MOMMMETanIMYecKkoro co-
CTaBa OTHOCUTCS TakKe OFI0BO, KOTOPOE Hapsiay C U30-
MOpU3MOM B Cynbcumaax MectopoxaeHuss obpasyet
COOBCTBEHHbIN MUHepan (cTaHHuH). [NpucyTcTByOLLMIA
B pydax MonubaeH xapakTepusyeTcs y3KuM npegenom
copepXaHum.

PTyTb, SBNSACL XapakTepHON NpUMEChI0 uccrie-
OyeMbix pyad, pacnpeneneHa KpanHe HepaBHOMEPHO.
CpaBHUTENLHO MOBLILEHHbIE COOEPXaHUst PTYyTU B
3TUX pyAax CBsi3aHbl C MPUCYTCTBMEM OrneknbiX pya,
06bI4HO coaepXalmnx camMble BbICOKME KOHLEHTpaumm
PTYTK, @ TaKxke C LUMPOKUM pasBUTMEM Cynbduaa LnH-
Ka.

Mo pesynbTataM MPOBOAMMOIO KOPPENSALMOHHOIO
aHanu3a paccmarpuBanacb BO3MOXHOCTb Fpymnnmpo-
BaHWsi reOXMMMUYECKUX AaHHbIX METOAOM KIacTEPHOro
aHanu3a. C nomoLpblo nocregHero B KonvegaHHo-no-
numMeTtannuyecknx pygax ®unm3yvanckoro MecTopox-
OeHuns BblgeneHa rpynna afeMeHToB, XapakTepusyto-
LMXCA  onpeneneHHon TeCHOTon cBa3n. Kak BuaHo m3
nepapxumyeckon aeHgorpammbl R-tvna (puc. 8), umHk
0oBHapyXMBaeT TECHYI KOPPEnsLUMOHHYI0 CBS3b CO
ceuHuom (r =+ 0,864). CBs3b Mean C LIMHKOM U CBUH-

Takum obpasom, Punums-
yanckoe  Kon4yegaHHo-Mo-
NMUMETanN4yeckoe MecCTo-
pPOXAEHWe MO MUHEpanbHOMY COCTaBy pynd sIBNSETCA
TUNUYHBLIM KONYegaHHbIM. B 3aBrMcrMMocTyM oT npeobna-
OaHWs PYLOCOCTaBNALWMX CyNbUAHBIX MUHEPATOB
Ha MEeCTOpPOXOEHMM BbIOENAIOTCA OBa MuHepanoru-
YecKoro Tuna py4: KonyeaaHHO-MoNumeTanmyeckni
N  MeOHO-NMUPPOTUHOBLIN. [TaBHbIMM TEKCTYPHBIMU
TMNaMmy 3TUX pyg SBMSIOTCA CIOUCTO-MONOCHATbIN,
MacCCMBHbIN 1 NATHUCTO-BKpanSieHHbIn. B konyegaH-
HO-NONUMETANMYECKNX pyaax MECTOPOXAEHUS BbIsB-
neHbl crnefyowme nocnegoBatenbHO 06pa3oBaHHbIE
napareHeTM4eckMe MuHepasnbHble accouualun: paH-
HAS NMUPUTOBAsT; MMPUT-apPCEHONMPUTOBAs; cdhanepuT-
raneHuToBasl; MO3OHSS MUMPUTOBAs; XanbKOMUPUT-Te-
TpasgpuToBasd; CynbdOaHTUMOHMAHAS; accounauus
TENMypuaoB, a B MeOHO-NMMPPOTUHOBLIX pygax — Mu-
HeparbHble accouvauun: MarHeTuT-cuaepuToBas;
XanbKoNMpUT-NMPPOTUHOBAS; NUPUT-XNOPUTOBAS.
BakHenWMMM NPOMBILLIIEHHBIMW KOMMOHEHTaMU pyn,
ABMNSATCA UWHK, CBMHEL, Meab U cepebpa, npu 3aToM
npeobnagaet uMHK. Ha ocHoBe knacTepHoro aHanmaa
BbISICHEHO, YTO LIMHK OOHapY>XMBAET TECHYO Koppens-
LIMOHHYI0 CBSI3b CO CBUHLIOM (r = +0,864). CBa3b meamn
C LUMHKOM M CBWUHLIOM OTpuuaTtenbHas (COOTBETCTBEH-
HO 1y, = -0,409, r, ., =-0,315), uTo ABNsieTcs Ao-
Kas3aTenbCTBOM (POPMMPOBAHNA CBUHLOBO-LIMHKOBOWM
M MeOHOW MUHepanusauum Ha pasfuyHbIX CTagusax
npouecca pynoobpasosaHus. o BenuynHe Koadpdu-
LIMEHTOB KOPPENsALUMM C NOMOLLIbIO KnacTep-aHanunsa B
KonyegaHHO-MoNMMETanIMYecknx pygax paccMmarpu-
BAaeMOro MECTOPOXAEHNSA BbISBMEHbI BE accoLmnaumnm
anemeHToB: Cu-Bi-Sb-Co-Se, Zn-S-Au-Pb-As-Ag-Cd.
NTak, MHOrOKOMMOHEHTHblEe pyAdbl CTPATUAPOPMHOro
KonyeaaHHO-MONMMMETan IMYeckoro  MeCTOPOXAEHUS
dunmnayanm, HaxogsLerocs B Kon4yegaHOHOCHOW Mpo-
BUHUMM KOxHoro cknoHa bonbluoro Kaskasa, xapakTe-
pu3ytoTcs cneumdunyeckumm MUHepanoro-reoxmMmmye-
CKMMM 0COBEHHOCTAMMN.

LIOM oTpuuarensHas (cootBercTtBeHHO  r. . =-0,409,
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