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BBEAEHMWE

OIHUM M3 OCHOBHBIX IPMOPUTETHBIX HAMpPABICHHUI COlLMANb-
HO-39KOHOMHYeCKOTO pa3sutus ApmeHuu go 2005r. sBnseTcs BoccTa-
HOBJIEHWE W Pa3sBUTHE TOPHO-PYAHON U METAITYPrU4yeCKOM TIPOMBILI-
JEHHOCTH. B COOTBETCTBMHM C YTBEPXIEHHOW KOHLEMLMEN Mpearnpu-
HSTHI Cepbe3Hble IArK [0 BOCCTAHORBJIEHHIO MEIEIUIaBUJIBHOTO MMpo-
M3BOJICTBA HA MaHeccKoM 3aBOJie IIBETHBIX MeTa/LioB (r.Anasepau), a
Takxe AXTaIbCKOM oboraTuTenpbHOM (abpuKM ¢ MefAHOM M Moaume-
TaJUIMYECKOW cekiMsiMu. B 3Toi UeneBOil mporpamMMe BaxHas pOib
OTBOJIMTCS CPEIHHM M MEIKUM MecTopoxaeHusMm CesepHoi Apme-
HUU. MapiMreTckoe 30J0TONMOIUMETAILTHYECKOe MEeCTOPOXIEH e Ha-
X0AUTCH B cepe BAMAHUSA ITUX TOPHO-PYIHBIX MPEANPUATMHA U pac-
CMaTpUBaeTCcsl KaK JOMOJHUTE/bHAs CchipbeBasi 6a3a AJiaBepACKOTO
FOPHO-METAUIYPrHYECKOTO KOMIUIEKCa Hapsay ¢ AJlaBepacKuUM, Ap-
MaHucckuM, Llamnyrckum, TexyTrckuM, AXTWILCKHMM W JPYrUMH
MectopoxaeHussMu JIopuitickoit obnacTu.

B mpoliecce MHOroJIETHUX JTMYHBIX MCCIeJ0BaHMM aBTOpaMu
BBISIBJIEHBl T€0JIOTO-CTPYKTYPHBIE YCJIOBUS W MopdoreHeTnyeckue
OCOBEHHOCTH JIOKANM3allMK  30JI0TOMOIMMETAUIMYECKOTO OpyaeHe-
HYS, a TaKKe HpoBeieHa TUIu3anus pya Ha GOpMalMOHHO-TEXHOJ10-
TMYECKOM OCHOBE C IeJIbI0 MOBBILIEHUs 3(D(MEKTUBHOCTH pa3BeAKd M
OLEHKH MEPCIEKTUB TPOMbILIJIEHHOTO OCBOECHUSI KOMIUIEKCHBIX DY
MapuureTcKoro MeCcTOpOXIEHUSL.

dakTUueckoil OCHOBOH HacTosleid MoOHOrpachHH SBUIHCH
Marepuajibl MHOTOJNETHHUX JIMYHBIX MCCIAEIOBAHWA ABTOPOB, BBINOJ-
HEeHHBIX HA MaprureTckoM MecTopoxIeHHHM. B mpoluecce ucciemo-
BaHUN COCTABJIEHBI TEONOTMYECKUe KAPTHI, paspe3bl U CTPYKTYPHbBIE
cxembl B macirabe 1:50000, 1:25000 u 1:100000; orobpanbl malio-
0bbeMHBIe TIPOOBI U 1UTY(DHBIE 00pa3lbl U3 TOPHLIX BbIpabOTOK, M3
OCTATKOB MaTepuaioB 0OOpPO3TOBOr0 M KEPHOBOro ONMpPODOBaHHS, a
Takxe MOHOMHUHEepaibHble 1PODObI MO IMaBHBIM PYIHBIM MUHEpalaM
1 o0pasiibl [UIs NeTpoU3HUEeCKHX UCCIEN0BaHMIA; U3TOTOBJIEHEI IMPO-
3payHble ¥ MOJMPOBAHHBIE NUTHMBI UISI MUKPOCKOIIMYECKMX MCCIE-
JOBAHUI1; BbINOMHEH OO0JIbLLIOH 0OBEM CIEKTPAIbHBIX, PYAHBIX, NPO-
OMPHBIX, CHIMKATHBIX U (ha30BbIX AHATU30B. MUHepaTOrnyecKue Uc-
CHENOBAHUS COMPOBOXIANUCHE MUKDOCKONMYECKHM W 3IEKTPOHHO-
MHUKpOCKonuieckum dororpadupoBaHHEM.



Bce BHALI AHATMTHYECKUX WCCAEZOBAHUNA MPOBOAMIUCE B
['opHo-Metannyprudeckom urctutyre. Ilpu oboblieHun marepuanos
OBUTM MCIONIB30BAHBI TAXCKE AHATMTHYECKHE MaTepuatbl Mapuurer-
ckoit I'PIT v UTTH HAH PA.
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1. TEOI'PA®O - DKOHOMUYECKHUE YVCIOBUS PAMOHA U
KPATKUI OB30P HCTOPUMM TEOJOTMYECKOIO
U3YYEHUA MAPIITUTETCKOIO MECTOPOXKIEHUA

I'eorpacgo-3k0oHOMH4eCKHe ycJa0BHA Ppaiiona. MapuureTckoe
MECTOPOXKICHHUE PACIIOIOXKEHO B HMXKHEM TeueHuu p.Mapii - nipaso-
ro nputoka p.JdeGex v B afMUHUCTPATUBHOM OTHOLUEHMH BXOIMT B
cocrag Jlopuiickoit oonactn PA, 3aHMMas 1uiowanb cBbile 17 KB.KM
Ha 10ro-3ananaHeix oTporax xpebra I'yrapail.

PaiioH xapakTepu3syeTcs pe3Ko pacuIeHEHHbIM FOPHBIM pelb-
epoM. Yienbs umeroT npeumyliectseHtHo V-obpasnuyio dopmy. Oco-
OeHHO BelaenaseTcd yuiense p.Jdeben ¢ kpyrooOpbiBatommmucs oepe-
ramu, BoicOTOH A0 300-400M. AGCOMIOTHBIE OTMETKH MECTOPOXKAECHHS
konedmorest or 1130M (monuba p.Mapu) no 1700m. Haubonee Bbi-
COKMMH BepliMHaMmu spisiiotest: r.r.Mapu  (1589,7m), Llosacap
(1606,8m), Kyner (1759,6m), Cor (1863,6m), Haszap (2190,3m) wu
YateiH (2243,7M).

I'maBHO# BoaHoOW aprepueit sisnstercsi p.Jleben (Ilambak) c
KPYIHBIMU Tputokamu [[3oparer u Mapl, KoTopbie SIBISIOTCS OC-
HOBHBIMM MCTOMHMKAMM XO3SICTBEHHOIO M [MPOMBIIIUIEHHOIO BOIO-
cHabxeHus paiioHa. Pekd MMeOT crpeMuTeNbHOe TeueHHe M 60/b-
LLIOH YKJIOH pyces; HHOrAa HabJomaloTesl BOAONAIBI, BEICOTOR A0 He-
CKOJIbKMX MeTpop. Pycna pex 3apaneHbl cnabo OKATAHHBIMM BaJiyHa-
MH pasmepom a0 0,5-1,0M B nonepeuynuxe. bonbuive yKIoHBI pycen
xapakTepHsl ans npurtoxos p.Mapu - Kypruk, Kusyr u JxaHrapiel.
Ha stux peuxax Beicota Bozonanos gocturaer 20-40m. [Moa Bomo-
nagaMm yacto Habmopatores “KoTibl-6accedHbl”, IyouHOH 3-4Mm.

KiuMaTuyeckue ycnoBus paifoHa Gr1aronpusTHble IS Beae-
HHS re0JIoro-pa3BeJoyHbiX paboT. JIeTo cpaBHUTENBHO TIPOXIAAHOE C
JZOBOJIBHO OOMNbLUMM KOAMYECTBOM KOXKAeH W aMBHEH. 3uMa MArKas u
manocHexHas, CHer BbINagaeT B OKTA0pe U TaeT B KoHLe Mapra. [o-
HOBOE KOJWUYECTBO OCanKOB cocTapisieT okoino 400 MM. BrnaxHerii u
TEIUIBIA KJIMMaT pailoHa OOycCJIoBIMBaeT OOMJIME PaCTHTENbHOIO [MO-
KpoBa. bojibllast yacTe paiOoHa MOKPBITA TYCTHIM MHCTREHHBIM JIECOM
(rpab, Bsi3b). Ha BBICOKOrOpHBIX CKJIOHAX MPOCTUPAKOTCS aibIlnii-
CKMe Jyra ¢ 0OraToil TPapsiHOW pPaCcTUTENbHOCTbIO. KMBOTHBIA MHp
paioHa A0BOJbHO pasHooDpa3eH: BCTPEYAIOTCA 3aMllbl, JIMCHI, BOJKH,



Menpeau, ojgeHu. Ilo ceiilcMUUecKMM yCIOBUAM PaHOH OTHOCHTCH K
8-DaJibHOM 30HE.

Paiton obxuT u obecrieueH paboueit cunoi. Haubonee kpyn-
HbIMM HACEJeHHBIMKM TyHKTamu siBisiiores c.c.Mapu, Kapuumx,
Hcex, Jlopyr, AxHunzop, On3yH, Amomx, moc. TymMaHsiH W Apyrue.
Brvxkaiiume xene3Hoa0poXHele ctaHmu - TymansH 1 Kobep naxo-
JIATCSl COOTBETCTBEHHO B 7 U 2 KM OT MéctopoxaeHusi, OnHa BeTBb
ot ct.Kobep uaeT K 3aBoay OrHeymnopHeix Martepuanos (noc.Tyma-
HSIH), KOTOphIA Haxoautcsi B 600M or yyactka [3aruazop. €TaHIMA
KoGep u TymaHsiH pacrnonaraioTcss Ha MarucCTpanbHOH aBTOTpacce
Epesan-Towincu. CocTosiHue aBTOMOGUIIBHBIX JIOPOT MeXy celramMu
paiioHa ynoriersopurenbtoe (puc.l.1).

B 20 kM ot mecropoxiaeHus pacnonaraercss Manecckuii 3a-
BOJ LIBETHBIX MeTaU10B (ObIBLUMI AJlaBepACKMI TOPHO-MeTaLypru-
yeckuili KOMOMHAT), TAe BEAYTCs LieNieHarnpaBieHHble paboTel MO BOC-
CTAHOBTEHUIO MEIEILTABUIBHOTO 1pou3Boadrsa B oobeMe 5-10 Thic.T.
Menu B roa. B 36 KM pacronaraiorcsl 3aKoHcepBHpOBaHHblE B 1989
rony Axtanbckast oborarurenbHas dabpuka ¢ MeIHONU M MOIUMETAN-
JTUYeCKOM cekumsamu, a takcke [lamnyrckmit 1 AXTanbCKuit pyIHHKH.
B nocnenHee Bpemsi HayaTel paboThI MO PAaCKOHCEpPBALMU 3TUX OODL-
ekToB. B palioHe M3BecTHB! HeOonbiuMe MenHble (Areu, Cnacakap,
Kavaukyt, Ansapi) v KpyrHoe [eTalbHO, pa3BegaHHoe Texyrckoe
MeIHO-MOMUGICHOBOE MECTOPOXIEHUS. BONbLIYIO LEHHOCTh [Jis
paiioHa TMpPEICTABIAIOT MEeCTOPOXIEHUS OTHEYINOPHBIX TIMHUCTHIX
nopoja ¥ kBapuutoB. Haubonee KpynHbIMM M3 HUX sBAAOTCA Tyma-
HSIHCKO® M ATAHCKOE MecTopoxZeHMS. TyMaHsSHCKOE MeCTOpOXIe-
HHe pacronaraercd Ha npaBom Oepery p.Jeben, mexay >Xei.gop.
craHuusaMi TymansiH u Kobep, B 12 kM 1oxHee r.Anasepau. Mecro-
poxiaeHue 3KcrutyatupoBaiock ¢ 1939r, kapeepom. Ha 6ase atoro
MecTopoxaeHuss B 1951r. nocrpoeH TymaHsiHCKuMii 3aBOJ OrHEYIIOp-
HBIX M3fenuil. B HacTosiee Bpems N0ObIMHBIE paloThl HAa Kapbepe
npexpauieHbl. KpynHbie 3aiackl BBICOKOKAYECTBEHHBIX OTHEYOPHBIX
IJIMH pa3Be/laHbl B HECKOJBKKX KM OT 3aBoja, B paiioHe c.ATaH. B
okpectHocTax c.lllaMyT, B BepxoBbsix p.Mapi, Mo coceacrsy ¢ ATaH-
CKHMM MecTopoxneHueM, pacrionaraercs Illamyrckoe mMectopoxiaeHue
Oyporo ymist. Yro/iib BBICOKO30JMCTbIA W HekKokcywiuuiica. Ilposs-
JIEHUS YIJIEH M YIJTACTBIX CAAaHLEB M3BECTHH TAKXKe B C.AHTapaMyT M
B okpecTHocTsx c.[lemypuu. B paitoHe wmmeroTcst GosbliuMe 3alachl
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Puc.1.1. O630pHas cxema pailoHa MapIUreTcKoro MecTopoXieHus.

|-3meKTpOCTAHIIMM, 2-IMHUUA 3MeKTponepenay, 3-MarucTpaib-
HbIii rasornpoBol, 4-kejiesHasi OOpora, S-lIOCCeHHBIE 10PO-
M, 6-APMAHMCCKOE INOJUMETAIMYECKOE MECTOpOXAEHME, 7-
MEIHBIe M TOMUMETAJUIMYECKHE PYIHUKH, 8-MenerlaBUiIbHbBII
uex, 9-Axranbckas oboraturenbHas ¢abpuka, 10-3aBon orHe-
YIOpHBIX M3neani, 11-Mraprckuii yyacTok 30J10TOCYIb(UIHO-
ro opyaeHeHus,12-passenyemMeie yyactku Mapuurerckoro mec-
TopoxaeHusi: a.Mapu, 6./13arunzop.

CTPOUTEABHBIX MATEPHAIOB - OaszaibThl, TYDbI, MECOK, rpasui. Jei-
creyer Kapuuikckuit kapeep 6azanbros. B paitoHe peiictyer /130-
paretckas I'SC, kotopas obecreyuBaeT 2/IEKTPOIHEPTHEN BCe IMpej-



[pusATUsL paiioHa. PaloH cHabxaercsi 2JeKTPO3HEpruerd Takxke U3
Banansopckoro T31l. Tazonposon W avMHUA 2j1eKrpornepesaydy (GyH-
KUMOHHUDYIOT HOPMAIBHO.

KpaTkas MCTOPHS TeoJIOrMYecKoro H3y4eHHsl MeCTOPOXKICHHA.
Mapuurerckoe NMoJMMETALIMYECKOe MECTOPOXKIASHUE M3BECTHO JaB-
HO. 3aech UMEIOTCA caeas! ApeBHux poipaborok. B aBaanarom crose-
TUM MECTOPOXKIEHHE ObUIO OCMOTPEHO M M3YYEHO MHOIMMM UCCIE-
JoBaTeNsIMU, KOTOpbie B GONbIIMHCTBE ClyyaeB BBICKA3BIBAJIM OTPH-
uaTenpHOE MHEHWe O nepenekTuBax MapliMreTcKoro MecTopoxie-
HMA. -

B 1925-1926r.r. B nmpeaenax MecTOPOXKIEHHS TMPOBOJAWIH pa-
0OTBI M3BECTHLIC TEOJIOTU F.M.Cr—gupn}m u JI.M.KoHiouieBckHii.
OHU jganu 3aKiI04YeHHe O HENpPOMBINIEHHOM 3HAYEHUM LMHKOBBIX
pya c.Mapu Kapakunucckoro cpesa, HO BMECTe C 3TMM HA y4yacTKe
Bygaruizop oHW OOHAPYXKWIM HOBblE TOJUMETAIMYECKHE KUIIBI
(CmupHoB, 1926).

B 1944-1946r.r. B CeBepHoi )\pMeHHH MPOBOIWIN MCCIeno-
saHus akenepuu MI'H AH Apm CCP nox pykosoacrsom WU.IMa-
rakbssHa ¥ MOCKOBCKOro reonoropassenouqoro uuctutyta (MI'PH)
mon pykopoactBoM B.B.bemoycosa u E.E.3axaposa. B pesynbrare
IeTaIbHBIX CTPYKTYPHO-reosioruyeckux MccaenoBanuitc MI'PH Gbuta
JleTaIM30BaHa CTpaTurpadus BYJIKaHOreHHBIX W BYJIKAHOTEHHO-OCA-
JAOYHBIX 00pas’oBaHMil M [JaHA TIPUHUMITMAIBLHO HOBas TPaKTOBKA
CTPYKTYPL! M MCTOpUM Teonornyeckoro passutvs CesepHol Apme-
Huu, CorpyaHukoM skcreauimd M.B.F3oBckuMm Obuma cocrasiena
reoJiormyeckas kapra padona (BKiaw4vas Mapuudrerckoe pyiaHoe Io-
ne) B mMacurabe 1:50000 (benoycos u ap., 1948).

CyuectBeHHbIMH Uisi CeBepHOM ApMEHUM, B TOM YHUCHAE U
MapLureTcKoro pyaHoro mojst, SBUJIUCh MCCAeJ0BaHHMS TMOI PYKO-
sopcreoM W.I .Marakbsina. B pesynsrate 3THMX McciaeqoBaHMit Obutu
BBISIBJIEHBI [€0JIOTHYECKHE 0CODEHHOCTH M YCTAHOBIEHL! 3aKOHOMEP-
HOCTH pacnpe/leiieHUus OpyleHeHHs, OCHOBHBIC 4epThl METAUIOreHUH
paiioHa, a TakKXKe Aadbl AETATbHOE ONMUCAHHE MHHEePAIOrMYeCKOro
COCTaBa M TEKCTYPHO-CTPYKTYPHBIX OCODEHHOCTEM pasAMyYHbIX THIIOB
pYA M MX TPOMbIILIEHHBIE IIEPCITEKTHBBI. MapLmreTcKkoe MeCTOpOoXK-
Jerdvie Obuwio olleHeHO Kak OecrnepcniektMBHOoe (MarakbaH, 1944,
1954).

B 1952 roay non pykoBoxacteoM reojoros P.M.Maprtupocsi-
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Ha u M.A.babGasina na Mapuurerckom (BabamxaHcKoM) MecTOpOX-
IEHUU MPOBOAMIIMCE [OMCKOBO-pasBenoyHsie paborsl, B Gacceiine
p.Mapii GblTM BBISIBAEHbBI TTOJIMMETAIMYECKHME PYIHbBIE TeJd XHJIbHO-
rO TUMA, IPUYPOYEHHbIE K Aakikam QuabasoBoro cocraba. Umu 6pu
MPOM3BEAEH IMOACYET 3aracos [0 ABYM PYAHLIM TEjiaM M jaHa OTpH-
uartejibHasi OLEHKa MecTopoxacHus. B pesynetate paboThl 6GeulM
npuoctatosiensl (Munsiv u ap., 1953; Maprupocsiv, TaresocsiH,
1957).

B 1954 roay B Oacceitne p.Mapu I1.0.Conko nposoaun
reosioro-cheMoyHble pabotel B Macmtabe [:10000 Ha nouianu
10kB.kM. B cBoem sakiouenuu [1.d.Conko orMmedaeT, uT0 Heobxo-
IUMO TIPONOJIKMTL TOMCKOBO-pa3Beqo4YHble paboThl Ha Y4YacTKax
Mapu, Ilppauwen-bysaruazop u B 30He TMAPOTEPMAJIBHO M3MEHEH-
HBIX [MOPO/, 0COBEHHO B 30He MapuUrercKoro pasioma C 1eiblo 0b-
HapyxeHHs moJimMeTauiMyeckoro opyaeHerus (Conko, 1955).

B atoT nepuon Bes TeppUMTOPUS palioHA MECTOPOXKIEHMS I10-
KpPbIBAETCS MATHUTHOM U I'PABUMETPUMYECKOH CheMKaMHM B Maclurabe
1:200000 (Mouuna, [yuaes, 1955; MaprupocsH, TareBocaH, 1966).
B Teuyenwe 1957-1958r.r. babamxaHckas reodusnHyeckasd [apTHs
MPOBOMMWIIA JIeTaIbHbIE paboTbl MO MAarHUTO- M 3JAEKTpOpa3s’Beake Ha
yuactkax Mapu (babamxan), Cnacakap 1 Mrapr.

B 1966r. komuccus Munreo CCCP paccMoTpena UMeEIOLU-
ecsl K 9TOMY BPEMEHU TeONOrMYeCKUe KApThl apMAHCKOIO perdoHa B
macurrabe 1:50000 u 1:25000 u mepesena ux B maciratd 1:200000,
Kak He KoHmuuuoHHble. [loatomy B CeBepHoii ApmMeHMM ObLIM BO-
300HOBAEHBl MOUCKOBO-CheMouHble paborel (C.AnosH, Il.AsosH,
1966-1969; Tymansan, Yybapax, 1967-1970).

B 1969r. I1.T.Anosinom 1 C.IAnosHoM ObL1 00061LEeH Bech
MMEIOUIMKACH MaTepuai 1Mo reONIOTUYECKOMY CTPOEHHI0 M METaJulore-
HMM 10r0-3anmagHoro GJjaHra AJABepACKOro PyIHOrO MOJS C YYETOM
HOBBIX JaHHBIX, MOJYYEHHbIX B MPOLIECCE JIMYHBIX MOMCKOBO-ChE-
Mo4HBIX pabor macirraba 1:10000, 1:50000 u 100000. B pesynbraTe
ObUl cAenaH BbIBOA O 30JIOTOHOCHOCTM 30HBI cowieHeHusi CoMxeT-
ckoro M JlemKaHCcKOro pa3HOBO3PACTHBIX I€OTEKTOHHYEeCKHMX BJIOKOB,
BbIpaXeHHOH 30on0# Comxerckoro mydouuHoro pasinoma. (C.AnosH,
IT.Anosiu, 1970). [TouckoBo-pa3BenoyHble paboOTbl, MNPOBEIECHHBLIC
Tamzaunmanckoii I'PD, noarBepan/iv 30J0TOHOCHOCTB W3BECTHBIX
paHee MEAHBIX W TOJIUMETAUIMYECKUX PYAHBIX TEd B Mpelesax 30HbI



CoMXeTCKOro pasioMa, a TakKXke BbISIBUJIM HOBBIE YYaCTKM 30JI0TO-
cynspuaHoro opyneHenus (bapayr, [dsaruazop u ap.). B teuenue
1976-1986r.r. B npenenax MapUUreTrcKoro pyaHoro Iojisi MOMCKOBO-
pa3BeoyHble pabotel npogomkanuck Mapuurerckoit I'PIT (C.Anosin
u ap., 1980, 1985, 1986). I1naHomepHble paboThl M BO3MOXHOCTD
pPaclUMpPHUTh ChIpbeBYIO 0azy M IIepeOUeHUTh NepcrneKTuBel Mapuu-
FeTCKOTO 30J0TOMOAUMETALIMUECKOIO MECTOPOXIeHHs:. B aToT me-
PO IPOBOAUTCS BOJBIIOH 06BEM IEOXAMUYECKMX M MUHEpPATOTH-
YECKMX MCCNeNOBAaHMM C LENbI0 [MePCNEeKTUBHOW OLEHKM PYIOHOC-
Hoctu (Kapanersin, ITaponuksan, 1983, 1985; Besupranos,” Mosce-
caH W ap., 1990). BaxHoe 3HaueHHE MMENU MCCIEAOBAHUSA TIO W3Y-
YEHHMIO BELIeCTBEHHOIO COCTaBa U oﬁorawmog;m pYL B KOMILIEKCE C
reoJIoro-TeXHOJOTHYECKHMM KapTuposaHnrem Mectopoxaenus (I1.Ano-
s, JlaBTaH, AkmaeBa, ApyTioHsH, 1985, 1986). [lo pesyabratam
MPOBEACHHbIX MCCAeNOBaHWI, ApMHUTIPOLIBETMETOM Bblia 0OocHOBA-
Ha 1es1ecoobpa3sHOCTh TMPOMBIILIEHHOTO QCBOCHHMs  30JI0TOMONUME-
TAUIMYECKMX Py MapuMreTckoro MeCTOpPOXASHUsS U NaHbl PEKOMeH -
JAlMK [0 HalpaBleHHMIO JaJbHEHIUMX Treosoro-pa3BeilodHbIX paboT
(TT.Anosin, C.AnosH, TosmacsH, dapran, 1986).

B nHacrosiuee Bpemsi Jlopuiickoit 'PD sasepuuaerca momon-
HUTENBbHBIH 00BbEM MCCIENOBaHUI MO MporpaMme MpeIBAPUTETbHON
pa3Beaky MaplMreTcKoro MecTopoXIeHus.
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2. TEOJOI'MYECKOE CTPOEHME H CTPYKTYPA
MAPIHUTETCKOTO MECTOPOXKIAEHUA

2.1. Tlonoxenne MapuureTckoro pyaHoro mojsi B CTpYKType
Cenepnoii Apmenun.

Mapuurerckoe pyaHoe moJie pacrnosoxeHo B 3oHe Comxert-
CKOro rmyOMHHONO padjiomMa - B 30HE COUYJICHEHHs JBYX pa3sHOBO3pac-
THBIX TeoTeKTOHuueckux G1okoB CepepHoit ApmeHMM: COMXETCKOMH
30HBl HPCKOTO BO3pacTta Ha ceBepo-BocTOKe M JlemkKaHCKOH 30HBI
3011eHOBOIO BO3pacTa Ha 1oro-3anage. OHU CIOXeHBl MOLUHLIMK (OT
3-4 1o 5-6 KM) KoMIUJIeKCaMH BYJIKAHOT€HHbIX M BYJKAHOTEHHO-0Ca-
NOYHBIX 06pa30oBaHMii, NPOPBAHHBIX MHOIOYMCIEHHBIMH MHTDPY3WB-
HbIMKA 00pa3’oBaHMIMM Me30-KailHO305. DTH pa3sHOBO3pacTHRIe Oi0-
KM (POPMHMPOBAIMCH B pasfidyHble 3Tanbl AILIMHICKOrO reOTeKTOHU-
yeckoro nukia passutus Comxero-Kapabaxckoit ckiagdaToil 30HBI
(ComxeTckoro cermeHTa), 3ajloXeHHOM Ha dpoHTanbHOM Kpaio EB-
pa3sMaTCKoi KOHTMHEHTAIbHOW rauThl (Mypansid, 1994; MenkoHsH,
1989; Hxpbawsiv, 1990; TT.AnosH, 1999). 3oHa Comxerckoro rny-
OMHHOTrO pa3jioMa MpeacTaBieHa MHTEeHCHBHO TMC/AOLMPOBAHHBIMU M
rMAPOTEPMATIBHO HM3MEHEHHBIMM BYJKAaHOTCHHBIMHU, BYJKAaHOTeHHO-
OCaJIOYHbIMM, BYJIKAHOTEHHO-ODJIOMOUYHBIMU M OJTUCTOCTPOMOBBIMU
obpa3oBaHUAMM CpeJIHe-BEPXHEro 20lieHa ¢ XapakTepHOH MenkobIo-
KOBO-CTYNEeHbYaTOM BHYTpeHHEH cTpyKTypoi. OHa pasrpaHHMyYeHa ra-
POl perMoHalbHBIX pa3noMoB - CaHauH-JIOKCKMM Ha ceBEepO-BOCTO-
Ke, Ha TrpaHMLe lopbl M 3o0LeHa, ¥ fArapgaul-ArBMHCKMM, Pacrojo-
JKEHHBIM Ha 10T0-3arae, B MoJie pa3sBUTHs 20LIEHOBBIX 06pa3oBaHMii.
Bech xoMmiekc mopoa NpOpBaH MHOTNOYHMCIEHHBIMM HEOONbILIMMU
MHTPY3MBAMU I'PAHUTOMIOB W KPYMHbLIMM AaiKO0Dpa3sHBIMU. TeJaMU
n1aba3oB, aHNE3UTOB M JAIMTOB, PEIKO - MUKPUTOBLIX 6a3anbTOB, B
OCHOBHOM pAacroJIOKEHHBIX BAOJIb OrPaHUYMBAIOLIMX PazioMoB. 30-
Ha COMXETCKOro pasjioMa MMEeT CeBepo-3alagHoe IMPOCTUPaHHE M
ceyeTcs cepuel CKBO3HBIX IMONMEPeYHbIX CTPYKTYP CEBEPO-BOCTOYHOTO
npoctupanuda. M3 Hux Haubonee KpynmHoil B paioHe ANaBepicKoro
pyaHoro nojs sipnsiercss fArapmaui-JlanBapckas ctpykrypa, pasrpaHu-
yeHHass ¢ cesepa baHymickum, a c¢ rora debenckuM pasjioMamu
(IT.Anosan, 1999). Kak mokasanu Haluu clielMalibHbBIE TIONEBBIE UC-
cnenoBanus (cMm. pasmen 2.3), B paiioHe Mapuurerckoro pyaHoro
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Puc.2.1.1.CxemaTueckas reojioruyeckas kapra MapuureTckoro
MmecropoxiaeHus. Coctasunn Andgs I1.T. u Anoau Taik I1.

1.IlmmoueH-vyerBepruynble Oazanwstsl. Cpednull souen. 2.Cot-
ckast csuTta-R,’sot: a-tydel M TydobpekuMM MaHIesbLITe-
HoBbIX TophupuToB, 6-nopbUpPUTEI, X Tyhsl U Tydobpek-
YUH aHIE3UTO-JAIMTOBOTO W MAUWUTOBOro coctasa. 3. Kypruk-
cKasl CBUTA - 2,°kur: Ty(bl M GPEKYMH aHIe3UTO-IAIUTOBOTO
COCTaBa C TIPOCIOSIMU TIECYAHHWKOR M aleBpoNMTOB. 4, Mapuu-
retckas cBUTa- B,°mar: a-Tydsl U GPeKYMH C TPOCIOSIMH
aHAe3uTOB M 0aszanbTOB, O-TydOdHUTH, TydornecyaHUKH M
Opexuun. S5.Jlaiiku M naikoobpasHble Tejla TI'PaHOAMOPHUT-
nopdUpHUTOB W KBapleBbIX Huoput-nophupurton. 6. Jlaiiku
(wToxku) KBapuesbix T1opdupoB, anbouTodpupos. 7.1TokM
anpesuros. 8./laiixn rabbpo-mmabaszosoro cocrasa. 9.Jlaitku
Juoput-nioppupurtos. 10.Ksapii-cynsduanbie Xuibi (pyinbe
tena). 11.Pasnomel. 12.30Ha Mapuurerckoro pasioma.
13.I'panuupl cornacHoro 3ajeranus CBUT. 14.@aumanbHble
rpaHuibl. 15.51eMeHTsl 3a/IeraHus.
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NoJIsi TAKKE TIPOC/IEXMBAETCS aHAJOrMYHasa CTpyKTypa - Jlopyrckas
30Ha2 PCrUOHANBHOW TPEUIMHOBATOCTH, pasrpaHMYeHHas HAa ceBepe
Mapu-Bockenapckim, a Ha wre - babamrkaHckuM pasioMaMH cese-
po-BocToyHoro npoctupanus (laik AnosH, 1998) (puc.2.1.1).

Takum obpazom, Mapuurerckoe pynHoe Mojie UMeeT BIIOJHE
KOHKPETHYIO TEOTEKTOHMYECKYIO INMO3ULMI0 M pacrojaraercs B y3jie
nepecedeHus: JIOpyTckoil CyOUIMPOTHOU CKBO3HOW CTPYKTYpPHI € 30-
Hoit ComxeTckoro rnybOMHHOrO pasjioMa. MapuuretTckoe MecTOpOX-
AeHWe TPUYPOYEHO K BUCSYEMYy KpbLly Mapumrerckoro (HXHOro
npoao/keHuss fArapaali-ArBHHCKOTQ) pasjioMa W JOKANM3YeTcs B
CKJIaYaTO-pa3phIBHBIX CTPYKTypax 0oJieeé BBICOKOTO IOpsiAKa - B
npenenax MxaTakcKoi aHTHKIMHATH CIOXHOTO CTPOEHUSI, TIPOPBaH-
HOro poeM MadKOBBIX 00Opa3oBaHMil KBapPUEBLIX AWOPUT-TIOPHOMpPU-
TOB, KBapLeBbIX MNOpGHUPOB, TPaHOAHOPUT-TTOPHUPHUTOB, rabbpo-
nuaba3oB, a TaKKe KPYMHBIX LITOKOB aHae3WToB M manumtoB (laiik
Anosin, 1998).

2.2. Crparnrpadus ByJKAHOIEHHBIX, BYJIKaHOTeHHO-0CANOYHbBIX
H HHTPY3MBHBIX 00pa30BaHHIA.

B nipeaenax MapumreTrckoro MecTOpOXIeHUsl UCKIIOYUTE b~
HO pa3BUTbl CPEIHEIOIEHOBbIE BYTKAHOIeHHO-0OCcaN0YHble 00pa3oBa-
HHMSI CPeIHEro M KMCJIOIO COCTaBOB. DTOT KOMILIEKC 0Opa3oBaHMIA,
obiielt MOLHOCTRIO oKoo 3000M, MmoAcTHIaeTCs TEePPUTEHHBIMU OT-
JOXEHUAMM ¢ bGorartoit ayHOM HYMMYIMTOB ¥ acCHiaMH. PayHHCTH-
YeckMe OmpelesieHUsI U3 3THX OTJoXeHWH B paitoHe c.c.Jlopyr, Illa-
myT, Kapunmx M xenesnHonopoxHoi craHmum CaHauH (Ha NpaBoM
Oepery p./leben) ykaspiBalOT Ha TPaHMLy HWXHETO W CpPeIHEero 3ole-
Ha (Enpewmsin, 1965; I'puropsiv, 1966). Ilo manubiM C.M.I'puropsu,
B paiioHe C.ATaH LWIMPOKO Pa3BUT KOMILIEKC aCCHJIMH, XapaKTepHbIH
IUIS HUXKHErO 20lIeHa W BCTPEUAIONMNICS C TUIIMYHBIMUA HUXKHE30LIe-
HOBbIMM HyMMyJuTaMH. O.A CapkucaH (1989), Ha OCHOBaHHHU HAaxo-
JOK HYMMYJIMTOB, 3TH CJIOM JaTHpYeT KaK HMXHMWH 20LeH. Ha ocHo-
BaHWM PETMOHAIIbHBIX CONOCTABAEHUIA M HOBBIX (hayHUCTMYECKHUX OI-
peneaernit, [1.T.AnosaHom Obuto nmokasaHo, yto B paioHe r.Jlansap v
B yulense p.ApxaliaH BEPXHME CJIIOM 3TOi TeppureHHO-KapOOHATHOM
CBMUTBI IaTHPYIOTCSl KAK JNIOTETCKUM sipyc soueHa. Ilpu 2TOM He uc-
KJIIOYAETCH, YTO HUXKHHE CIOM CBUTHI JIEPEXOASAT B HUXHUMK 30ueH. B
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npenenax AJaBepACKOro PyaHOTO TNoJis BeCh KOMILIEKC BbILIENexXa-
IMX BYJIKaHOTeHHO-0CAL0YHBIX 00pa3oBaHMil QAYHUCTHYECKM JaTH-
pyeTcs Kak cpeaHesoueHoBblit ([T.Anogn, 1973, 1979, 1999). Bynka-
HOreHHO-0CAIOYHbIA CpPefHea0eHOBbIM KoMIuieke Mapuurerckoro
MECTOPOXKAEHMS TIepeKpbiBaeTcs OasayibraMu M aHae3ut-BasanbTaMu
BEPXHero ruinoleHa. CpeiHEIOUEHOBBIH KOMIUIEKC BYJIKAHOTEHHO-
OCalOYHBIX ITOPOM, ABAKETCSH COCTABHOM YACTBHIO “aHOE3UTOBOTQ Ma-
JICOTEHOBOr0 BYJIKAHO-TUTYTOHHYecKoro rnosca” 3axkaekaswbs (Axpba-
niaH, 1990).

Crpaturpaduueckoe pacileHeHHe BYJIKaHOTEHHO-0CAT04UHBIX
o0pazosanuit MapuureTckoro MecTOpOXIEGHHUS BCTPEYAeT OIpelne-
JNIEHHbIE TPYAHOCTH. BoOMpoc OCHOXHSAETCS TeM, 4YTO pa3spe3bl KOM-
TUIeKca Ha pasHbIX Kpbuiax MapumreTokoro pasjioMa 3HaAYMTENLHO
OTAMYAIOTCS KaK IO COCTABY, TAK M 110 MOLIHOCTH. B 1enom paspes
CPEAHEIOLEHOBOr0 KOMILIEKCA CHU3Y BBEPX TIPEACTABIEH HMXKECIE-
NYIOIUMMHU CBUTAMMU:

1. JIXaHrapJHHCKAS CBHTA aHAEBUTOB, MOLIHOCTLIO 300-400M,

2. B ceBepo-BOCTOYHOM YaCTW MECTOPOXIEHHUS (BUCSUYEE KPbI-
JI0 MapuureTckoro pasioma) LUMPOKO pa3BUTA MAPHHIETCKAS CBUTA
TUPOKJIACTOIMTOR aHAE3UTOBOTO COCTaBa, MOWHOCTBLIO 1300-1500Mm.
CTpaTturpapMyeckuM aHAJIOTOM 3TOH CBUTHL B IOI0-3aNagHON 4acTH
(B mpexenax Jexavero Kpeutla MapUMreTckoro pasioMa) SBISeTcs
KYPTHKCKAsi CBHTA MUPOKIACTONIMTOB aHAE3UTO-HAIMTOBOID COCTABa,
MOILHOCTBIO 600-700M. T

3. Corckas cBuTa Ty(hOB W BYJIKAHHUTOB (QHMOJIETOBOIO 1(BETA AH-
[E3UTO-JAIMTOBOTO COCTaBa. MOWIHOCTE CBMTHI CWJIBHO BapbHpyeT
OT NMepBbIX COTeH MeTpoB a0 600-700Mm.

Jxanrapnvrcxas csuta Briepsbie  BbigeseHa [1.dD.Conko
(1955). Ona npeacrapiaeHa TPEeMMYILECTBEHHO aHIe3uTaMM, MeHee -
WX TMPOKJIACTAMM C PEIKMMW JTHH3aMM MPaMOpPH30BaHHBIX H3BeCT-
HAKOB. OTH OTJOXEHMS IUMPOKO Ppa3BUThl B CPEIHEM TEUCHMM
p.JIxaHrapiay M B BEepXOBbSX [IPABbIX MPUTOKOB peyvkn Kypruk.
Crpardrpaduyeckoe MonQxXeHue CBUTHI ONpPeleseHO YCIOBHO, T.K. ee
KOHTAaKTbl TCKTOHMYECKHE, a cama CBUTA MHTEHCHBHO MeTamopdu-
30BaHa. XapakTep TeKTOHMYECKMX HAPYICHWH, KIMHOBMAHBIA KOH-
TYp BBIXOIA 3THX IOPOA W TeONOTO-CTPYKTYPHBIE NMOCTPOEHHMA IAIQT
OCHOBaHUE TOBOPUTb O TOM, YTO B 30He MapUMIETCKOrO pasioMa
IPOMCXOAMT pe3ko auddepeHUMPOBAHHLIE BepTHKaIbHBIE CMEIle-
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HUSI, B DE3YJILTATE KOTOPHIX AHIAE3UTHI MO TEKTOHHYECKOMY KIUHY
NPUITOAHATHI BbIIE YPOBHA CBOEro MEepBOHAYANLHOIO 3ajeraHMs
(IT.Anosan, C.AnosH, Jdasran, 1987) (puc.2.2.1).

Pa3pe3 ceBepo-BOCTOMHOM YACTH MECTOPOXIEHMS HaYWHACT-
cd nupoxiactaMi. OHM LIMPOKO pa3BUThl B CPEAHEM W HUXHEM Te-
yeHun p.p.dxanrapny, Kyptuk u Mapii, BHIKIMHMBAasCh B paiioHe
c.Bepxumit Mkarak. [1MpoKaacTbl NpeMMYILECTBEHHO MpPeACTABICHbI
TydamMu ¥ BYAKAaHUYECKMMM OpeKYMsiIMM AaHOE3UTOB CepO-3eJieHOBa-
TOI ¥ (HMOTeTOBOH okpacku. Pe3ko NoAYMHEHHYIO pofib MMEIOT He-
BbIICPXKAHHEBIE TIPOCAOU aHAe3uToB. B HuXHem TeueHuu p.Kyprux
HAaMM 11POCIEXeHbl TOHKME npociou 6azanvros. Ha cesepo-3anane, B
ypouuie bBymarunsop, pa3BuThl TPEMMYLIECTBEHHO TY(OreHHbIe
necyaHuku u tydduthr (momHocteio g0 500-600M), nepecinaupa-
olurecs ¢ TyQOreHHbIMM OpEeKYMsIMU  AHNE3UTOB, TNEpexXoasliye
BBepx no paspesy B nupoknacronursl. I.®.Conko (1955) HUXHIOWO
YaCTh Pa3pe3a BeLAEASCT 1M0J HasBaHWeM “OabamkaHckas cBuTa”, a
BEPXHIOWD - “nopyrckas”. CrieUMabHble NETAJNbHbIE WCCIEHNOBaHMSI,
MPOBENEHHBIE TIPH TEONIOTUHEeCKOM KapTMPOBaHHHM M KOHTPOJIBHBIX
mapipyrax [T Anosinom n C.I . AnogHom (1987), nokasaiu, 4ro
HIDKHSA M BEpXHSSA 4acTH pa3pe3a MMEIOT OJWHAKOBBIM JIUTOJOTH-
YecKMM M XUMHYECKHMH coctaB M o0pasylorT eAMHbIM COIJTACHBIN
KOMIUIEKC TAPOKIACTOB aHAE3UTOBOIO COCTaBa. DTU 00pasoBaHust
OHMY BBIIENWIM KaK “Mapumrerckas csurta”. Kpomjis CBUTHI MpoOBO-
JATCS MO MOAOLIBE MaHIENbUITeHHOBBIX NOPHUPHUTOB COTCKOH CBH-
Thl (Faik AnosH, 1998). CrpaturpadgmyeckuM aHalOroM Mapuurer-
CKOM CBHTHl B Mnpedenax AJaBepICKOTQ pPyAHOro IOns sBASETCs
(hayHMCTHYECKH JaTHMPOBAHHASA CpeAHEed011eHOBas JlanBapcKasi CBUTA
(IT.AnosH, 1973, 1999) (puc.2.2.2).

MannensluTefHOBbIE  AHAE3UTBl OOHAXAKOTCS B  YpOYMILE
IlpBalueH W Ha BO [Opasaenax nonepedHbiX xpebroB Gaccelina
p.Maput. 3gech pexe BCTPEYAIOTCs MPOCIOH NHPOKIACTOR, TyhhuTon
¥ TyQOreHHBIX MECYAHMKOB C XapakTCpHOW MaHAENbLITEHHOBOM
TeKcTypoi. Ofluas MOLHOCTE ManAeNblUTeHOBbIX aHne3uTos 200-
300m. B ueHTpasbHOM 4YacTH MECTOPOXIEHMS, HAa BOAOpa3jiene
p.p.Kusytmxyp ¥ KypTuk, a Takke Ha oro-3anajne (B npeaenax Je-
Kayero Kpbuta MapuureTckoro paanoma) - Ha ckioHax r.r.Cor u
Haszap, mapuwmrerckas (KypTUKCKast) CBUTA NepekpsiBaeTcs (huosero-
BbIMM TY(DaMM M BYJKaHMTAMH aHAE3UTO-JalUTOB W JalMTOB MON0C-
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TloapucynouHas nojamucsk K puc.2.2.1.

I.Corckasi cBuTa ngsot: a) Tydbl aHIE3MTO-NALUTOB M JALMTOB C IIPOCIO-
AMy TyhOBBIX M ByNKaHUYecKHX Opekuuit; 6) TychduTh, Tydhobpexuun ¥ 1y-
¢hu1 ManaenbUITeHOBRIX aHle3HTOB. 2. KypTuKckas cBuTta szkur: a) nanun-
nuesble TYQBI ¢ npocnosMu Tydoseix Opexunil aHAe3MTO-IaLMTOB W JallM-
TOB; 6) aAnNeBpONUTHLI, NMECHaHMKH, Tydbl. 3.MapuHreTckas cBHTa szmar: a)
TyhOBbIE M BYJKaHMYeCKHME Opekumu, Tyhbl C MPOCHOAMH aHAS3INTOB M Da-
3aibToB; 6) Tydpdutel M TydoreHHbBE MecyavuKu ¢ NPOCNOAMU TY(HOB M
Opexunii. 4.JKaHrapAUHCKAS CBUTa 9229. AHIE3UTHI ¢ MPOCTORKAMM BYJIKa-
HUYeckuX Opekunii n TydhoB C JTMH3AMH MPaMOPH3MPOBAHHBIX H3BECTHAKOR.
5. dnoput-nopduputsl. 6.I'a66po-anabasbl. 7.AnsGurodmpsr. 8.JinopuToBhIE
nopdupuTel. 9.0MMBHHOBEIE NOPQUPKTH ¢ 1ApPOBOIT oTAeNbHOCTEIO. 10.PRy-
IIHe Tela MaHIeNbIUTeHOBBIX aHiesuToB. 11.I'paHMubl (aumaIbHbIX pai-
Hocte# BHYTpY cBuT. 12.TpaHuusbl cormacHoro 3aneraHus. 13.UpaHuiini wH-
TPY3MBHBIX KOHTakToB. 14.Pazmompl. 15.2nementnt 3aneranms. 16.Pyanbie
Tena.

4yatoro crpoenus, obiueit MouHocTeio 600-800M. BT obpazosanus
3aHUMAJOT aHAJOTMYHOE C MaHIENbIUTEHHOBBIMU aHIE3UTAMM CTpa-
TUTpahuyecKoe MONOXKEHUE B paspese M 3aMellaloT MX (aluansbHO.
CnenoBareibHo, 5Ta CBUTA SIBJISETCS €IMHOM [UIS BCErO MECTOPOX-
JNeHWsl W JIaeT BO3MOXHOCTh cOMTh cTpaTurpaduyeckue paspesnl ce-
BEPO-BOCTOYHOM M 10ro-3anagHoi yacreit mectopoxaeHus (C AosH
u ap., 1986; Taik Anosan, 1998; I1.Anosn, 1999). Ceura duonero-
BeIX TydoB ¥ 3hdy3nBOB U3BECTHA ITON Ha3BaHMEM “coTckas”, “Oy-
rakspckas™, “cpeaHsst ByakaHoreHHada” w 1.0, (Conko, 1955; MMad-
cdenronsu, Tep-Mecponau, 1952). Hassanuwe “corckaa” Haubosee
NMOJHO OTpaxaer ocobeHHOCTH ee pacripocTpaHeHust. B paitoHe r.Cot
ona obpasyer 0b6pbiBbl BbicoToi B 100-150M. B nexayem 6oky Map-
LIMI'eTCKOr0 pazioMa COTCKAad CBUTA IMOACTWIAETCH CIOXKHONW M mec-
TPOH MO COCTABY KYPTUKCKOW CBUTOM C 4acThiMH (auMANbHBIMM 3a-
metteHusMy. Ona obnaxaercs B uctokax p.J[kaHrapny ¥ y3KOH 1o-
JIOCOM NPOTATHBAETCH Ha CeBepo-3alall, cilaras MOHOKJIMHAND JNeXa-
yero Kpbuta MapuureTckoro pasnoma. KypTukckas cBuTa NpeacTas-
JIeHa B OCHOBHOM TpyObIMM NanuinveBbIMK TypaMu aHIE3HTOBOIO U
AHIE3UTO-NAIMTOBOIO COCTABA CBETIO-3€JIeHOM OKpacku. B Bepxuei
YacT¥ CBMTHI BerpeualoTesi Tydosbsle Opexkuuu, Tydhb AAaUNTOBOTO
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Puc.2.2.2. Cxema comnocTaBieHMs ByJKaHOTeHHO-0CaA0YHbIX
06pa3oBaHuit MapuHreTcKoro MECTOpOXIeHHs & NaleoreHOBLIMU
06pa3oBaHuaMU 3anagHoro duiaHra AJlaBepACcKoro pyfHOIro noss.

“1&5 1-aHae3snTo-nalmMThl, 2-NWPOKIACTHl aHAE3UTO-1ALNTOB, 3-aHAE3NTHI, 4-

NTUPOKJIACTHI aHIE3UTOB, 5-Tydobpekunn, 6-KpynHOrnbI6000,10MOYHbIE
Tybobpekuun, 7-denp3utosbic TYdLI, 8-pHOAUTO-AaUNThl, 9-6a3anbThi,
10-niecyanmncroie TYQbI, 11-U3BECTHAKM, 12-NeCYaHUCTbIE U3BECTHAKH,
13-6a3asibHble C/OM.
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o Hbie obpasoBaHus npopeiBaloTcsa CriacakapckMM HHTPY3MBOM TpaHo-

coctaBa M TydoreHHsie necyanmku. Ha 3anage npeobnagaror au-
Ae3uTthl. MowmnocTs 3THX ob6pasoBanuit coctasasger 600-700m. B paii-
oHe c.VMikarak, no peke Capuaxmiop, Bepxu OINMUCaHHOro paspesa 3a-
MELLAIOTCS MMeCYAaHMKAMK W aleBpPOAUTAMU C PEAKHMH TMPOCIOSMH
TyoB U TyHHuTOB aHAE3UTO-TaALUUTOB. MOILIHOCTD 3THX OTIOXEHUMI
cOoCTaBlsieT OT nepBbix AecaTkoB A0 300M. KypTuKcKas CBUTaA ABJIS-
eTcsl cTparurpadpMyecKUM aHANOTOM MAapLUreTCKON CBHUTHI CpEIHEro
soueHa ([T.Anoan, C.AnoaH, 1987; Taitk AnosH, 1998).

KoMrieke cpeaHes0LeHOBBIX BYJIKAHOTEHHO-OCAKOUHBIX 00-
pasoBaHMH MapuUHMreTcKOro MeCcTOpOXIeHHs TNpOPLIBAETCS MHOIO-
YUCAEHHBIMY HaiiKaM¥ ¥ PBYLIMMH TeJIaMH XWIBHBIX U CYOBYJIKaHHU-
YECKMX TIOPOJ, MPEUMMYILECTBEHHO CPEIHEr0 M OCHOBHOTO COCTABOB.
K aroit rpynne oTHocATcsS cyOBYNKAHUYeCKMe WTOKOOOpasHblE H
TpybooOpa3Hbie Tela aHAE3UTOB C HOpMaNbHOW NMOPHUPOBOI CTPYKT-
YPOii; pBYyIiMe niacToobpasHele Tela aHIe3UTOB C KPYITHBIMU BKpall-
JIEHHUKaMH TUlarMokiasa; IITOKooOpasHble Tena ONWBMHOBBIX 0a-
3aJIbTOB C IIAPOBOM OTAECABHOCTRIY; KMAbHBIE aHOE3UTH M Da3aibThI,
KBAPLUEBbIC W NALIUTOBBIE TOPOUPUTHI U XKUIBHBIE aTbOUTODUPEL.
Cpenn naeyHplx oOpa3oBaHMil npeobiagaioT AOPYAHBE TabOpo-au-

. a6asel ¥ auoput-nopduputsl (C.Anodan u ap., 1986). B asyx kuJo-
DN

)

“MeTpax K CEBepOo-3amnaiy CpelHe30LleHOBBbIE BYJIKaHOTEHHO-0Can0H4-

. aMopuToB miactoobpasHoit dopmul. Bo3pact WHTPY3WBHBIX 00pa3o-
BaHHHM [JaTuUpyeTcsi KaK FfocjieCpelHe’0LUeHOBbIN-100IHIOLEHOBbIH
(IT.AsnostH, 1973; 1999).

3HayuTeNbHBIA MHTEpEC NMpPeaCTaBAAIOT Pe3yAbTaThl ONpene-
JIeHHs HW30TOINHOro Bo3pacra 3¢PPy3uBHbIX, CYOBYIKaAaHUYECKHMX H
XUNbHBIX Topoa. Ha ocHoBauum 22 onpeneneHHMi, BBIMOJHEHHBIX
K/Ar metomnom, BblAeNAIOTCS IBE BO3PacTHbIE Tpynnbsl nopoa (48-56
1 40-46 Ma), COOTBETCTBYIOIIME CPEAHEMY M BepXHEMY 301eHy. Bo3-
PacT MEeTaCOMATMYECKUX NOPYAHBIX M3MEHEHHH TPHUOIMXEH KO Bpe-
MeHu POpPMMpPOBAHUA KHUCABIX CYOBYJIKAHMYECKMX M 3PDY3UBHBIX, a
TaKKe CyOLUETOYHBIX TMOPOA U rvnalduccanbHbiX MHTpY3uil. Camblit
MONofoi Bo3pacT - 34 Ma (BepXHWii 0LEH-ONHUTOLEH) ObLT MONTyYeH
LIS NOPOJd ManblX runabuccalbHbBIX HHTPY3UH (rabOpo-AuopuTsi)
Hzaruasopckoro yyactka (Kapanerau, [Mapowuxsan, 1983).

o
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2.3. Crpykrypa MECTOPOXK/IEeHHS.

OCHOBHBIM CTPYKTYPHbIM 3JIEMEHTOM MECTOPOXIEHMS SIBJISI-
ercs  MapUMreTcKuid pasjioM, NMPOTACMBAIOLIMICA B CeBepo-3anaj-
HOM HAMpaBJIEHWM Ha AeciITKM KM. B palioHe MecTOpoXIeHUs 30Ha
pasjioMa mamaeT Ha ceBepo-BOCTOK mon yriom 60-85°. Ha cesepo-3a-
naje MapuureTckdii pasnoM couneHsercsi ¢ fArapaaili-ArBHHCKHUM
pa3/ioMOM I0Tr0-3allaHOro MajeHWws, a Ha 0r0-BOCTOKE pa3BETBIsET-
csa. KOxHas BeTBb MMeeT ceBepo-3anagHoe npoctupanue (310-320°) ¢
nmaJeHMeM Ha IOro-3amaj, a IMPOCTHpPaHHUEe CEeBEPHO# BETBU ITOYTHU
wupotHoe (275-285°) ¢ mageHMeM Ha ceBepO-BOCTOK moa yiiamu70-
80°. B bacceiiHe npaporo npuroka pedykd Kypruk obe BETBH couse-
HSIOTCS, 00pasys TeKTOHM4YeCKUI OJjdK-TpeyrojibHUK. DTUM 00yc-
JIOB/IEHO ropcToofpa3Hoe MOAHSATHE MOPOM [KAHTAPIMHCKOW CBUTHI
B 30He Mapuurerckoro pasnoma. [lanee 30Ha_ pasnmoMa npuobperaer
CeBEPO-3aMaflHOe [POCTHPaHUEe M [POCIEXMBAETCS BAOJb pycia
HIDKHEro TeyeHusi p.Mapi. AMminTYaa cmenieHus (OnyleHo cesep-
Hoe kpbino) cocraaseT 400-500m. Ha cesepo-3aname Habmiomaercs
TOCTENEHHOe YMEHbLUECHME aMIUIMTyAbl. 30Ha Mapuurerckoro pas-
JIOMd MMeeT OYeHb CI0XHOe cTpoeHHe. OHa Ha IOro-BOCTOKE cevyeTcs
cepMeil OIM3KO pPACIHOJOXKEHHBIX MEJNKUX TIONMepPeYHBIX pazioMOB
IOr0-BOCTOYHOTO M CEBEPO-3aMafHOFO NajJeHuss cOPOCO-CIABUTOBOIO U
Hagsurosoro xapakrtepa (Comnko, (19555 [1.AnosH, C.AnosaH, 1980;
laiik Anosi, 1997, 1998). CmelleHMe MO HUM HOCTHIAeT HECKOJb-
KUX JecATKOB MeTpOB. Takoe CcOYeTaHHe pPa3HOOPHEHTHMPOBAHHBIX
HapyleHHid obycnapiuBaeT GJI0KOBO-CTYIIEHYATOE CTPOEHHUE TMOJIOCHI
pasnoma (puc.2.3.1).

KpoMme nomnepeyHbIX pa3pbiBOB, BAOJbL 30HBI Mapumrerckoro
pasnoMa, B BUCHYEM ero KpbUle, YCTAHAaBIMBAETCS CUCTEMA TEKTOHM-
YEeCKMX TPEILMH, NapauleJibHbIX TIaBHOMY LUBY pasioMa. Baoab atux
TPELMH HPOCJIEXHUBAETCS TUAPOTEPMAalbHOE M3MEHEHME, BHEIpPEHHE
JaeK pasjIiyYHOro COCTaBa M JIOKAIM3auus opyaeHeHus. MHTeHCuB-
Hasd TPEWHUHOBATOCTh, Pa3ApPOOIEHHOCTb U CMATOCTb MOPOJ BUCAYETO
6oka MapuureTckoro.pasioMa MpPOTHMBOTIOCTABNAETCS TMOPOAaM Jie-
Kayero OOKa, He MCIBITABLWBIX (PU3MKO-MEXaHWYECKHMX M XMMHYec-
KMX M3MeHeHMi. 3ona MapuUureTrckoro pasioMa Takke XOpOLIo
(pukcupyerca oOLLEre0JIOTHYECKMMH TaHHBIMU. DTa I0JI0Ca ABISETCH
rpaHMLEl pacrpoCTPaHEHMS KakK pasiMyHbiXx (paluil BYJIKAHOTEHHO-
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0CaO4YHBIX [MOPOX, TaK M DaccelHOB pasnMYHOW MHTEHCHBHOCTH
nporubaHuss W ocagkoHaKoruieHUsi, OcoDEeHHO SIPKO BbIpAXaeTcs
TEKTOHUYECKasi AKTUBHAsl JAEATe/]IbHOCTh pasioma B repuon hopMu-
pPOBaHUS MAapLIMIETCKON (KYPTMKCKOM) CBUTHI.

3a 370 BpeMs K I0ro-3amnajay oT pas3jioMa OTJIaraluch CpemaHe-
KMCJIble TMMPOKIACTONIUTBI 00uieit momHocTeio 800M, a K ceBepo-
BOCTOKY - B BHUCs4eM OOKY - NMPOKIACTBI CpPeJHEro COCTaBa MOIIL-
HOcThiO 1500M. DTH daumanbHbie U MOLLHOCTHBIE pasjiMuus 1Mo obe
CTOPOHBI OT 30HBI pa3loMa YKa3biBaloT Ha Bosblyio TayOMHY 3a10-
XKEeHMsI U IOJITOXUBYYecTb Mapuurerckoro copoca.

G

“ag(‘" e ""'"""%.
"\ %}J Comxemcxan 30Ha
1589.7 = rmpu% “ P
—

Puc.2.3.1. CtpykrypHas cxeMa paifoHa MapuureTckoro
MECTOPOXIEHHUH.

B cTpyKTypHOM OTHOLUEHHUU KpbLUIbst Mapuurerckoro pasno-
Ma HMeloT OoJsibiliMe pa3nuyMs. Jlexayee KpbUIO pa3ioMa TpeHMYy-
ILIECTBEHHO CJIOXEHO OTJIOXEHMWSIMM KYPTHMKCKOW M COTCKOM CBHT.
DTO KpbHUTO MOHOKJIMHAJILHO MalaeT Ha I0oro-3amaj rnoj yriamu 45-
50°. B oueHb peakux ciay4asx obiee nameHue COTCKOM MOHOKIH-
HaJIM OCJIOXKHSIETCS JOKANbHBIMU CKIaJKaMu B Buae duiekcyp u Opa-
XMCKJaJoK. Bucsiyee KpbUIO pa3ioMa CIOXEHO OTIOXEHHWSMH Map-
LMIETCKOW M COTCKOM CBUT. DTO KPbIJIO MHTEHCUMBHO 1e(OpMUPORa-



HO, TPOPBAaHO MHOTOYMCIEHHBIMM JAHKAMH W PBYILAMM TENaMM,
CMATO B CKJIAIKH. 31ech JIOKanM3oBaHa mnpeobianaiowmas 4acTb opy-
AeHEeHHS].

CregyeT OTMETHTb, YTO A0 HALIMX MCCIAELOBAHUNM TOCHOA-
CTBOBAIO IpEACTaBJIEHHE, COINACHO KOTOPOMY ODYAEHEHHE MPEeruMy-
ILECTBEHHO JIOKATU30BAHO BAOAL 30HBI Maplumrerckoro pasioma,
yeM M OOBACHAETCS pPACMOJOXEHWE pa3BEJAHHBIX TSITA YYACTKOB
BIONb 30HBI pa3jioMa. DTO 3HAYMTENbHO OrPAHUYMBAIO MEPCIIEKTUBbI
MOMCKOBO-pa3BeloyHbiX paboy WM TEM CaMbIM - MECTOPOXIEHHUSI.
[TpoBeneHHbIE HAMH HMCCIIEIOBAHHUSA, C Y4ETOM HOBBIX (HaKTUHeCKUX
nanHbix Jlopyrckoit I'PD, nanu BO3MOXHOCTb YPOUHUTH CTPYKTYPY
BHUCAYEr0 Kpbula MapusMrerckoro paszaoMa M BBISSBUTb XapakTepHbIe
re0JIOrO-CTPYKTYPHBIE OCODEHHOCTH JIOKANMU3AUMK OpyleHEeHUs B
npenenax Mapuuretckoro MectopoxdfieHus.

Bronb 308s1 MapLureTcKoro paioMa BerTsiHyTa MKkatakckas
rOpcT-aHTUKIMHAND C KPYTHIMM KDBUIBSIMU, OCHOXHEHHBIMU CHUCTE-
MOM MeaKuX pa3peiBoB. CBOA AHTUKIMHAIM IUIOCKHH, OCJIOXHEH
CHHKJIMHAJILHOW CKiaakoii ¥ WHNeHCHBHO pa3zpobieH cepueil cyb-
napauie/ibHbIX TEKTOHMYECKHMX HapylweHui. Bronb 3THX pa3pbiBOB
MPOCAEXMUBAETCH MHTEHCHBHOE THAPOTEPMaJbHOE M3MEHeHHe M
BHeJApeHHe Pposi faek auopur-nopdupuros u rabbpo-nmuabasos, a
TAKXKE IUTOKOB AHAE3UTOB, PACMONOXKEHHBIX BAOJB IOT0-3a11aHOTO
pPe3KO BBIPAXKEHHOro Kpbuta. Jlokanusauust MpOMBILUIEHHOTO Opy/e-
HEHHUS TPOUCXOAMAA BAOAL 3TUX CTPYKTYP, NApPaUIeibHbIX 30HE
MapuMreTcKoro pasioMa, M~ KOHTDONHPYETCS aAHTMKIMHATBHON
cknankoi. Ock Mkarakckoit AHTUKIMHATN YHAYJTUPYET W NOrpyXa-
erTcs B IOrO-BOCTOYHOM Hanpapreduu. Ha cepepo-zamame ckianka
cpesaercss Mapi-BockenapckuM, a Ha woro-pocroke - babamkaH-
CKHUM TOINEPEYHBbIMU PA3IOMAMU CEBEPO-BOCTOYHOIO MPOCTUPAHUSL U
BCTPEYHOTO Kpytoro maaeHus (65-70°). Mexny Mkarakckoit aHTH-
KIMHAIBI0 M MapuMreTcKUM pasnoMoM pacroniaraeTcs y3kas Npu-
pasjioMHasi CHHKJIMHAJIb, 00yCclOBNeHHas BolrnbaHuem cioes a0 80-
85°.

K cepepo-BocToky oT MKaTakcKo# aHTHMKIMHAIM pacronara-
eTCsl MUIOCKOJIOHHAS (C rOPM3OHTANILHBIM 3ajleraHieM nopoa) Jlopyt-
CKast rpadeH-CUHKINHATID, CEBEPO-BOCTOYHOE KPBbLIO KOTOPOMH Cpesa-
eTCsl KPYIHOH CHCTEMOH KYJIMCOOOpa3Ho pacroNoXeHHBIX TeKTOHH-
4YeCKMX HapylUeHHWid, TPaCCHUPYIOLUMXCSl AANUKOBBIMM 00pa3OBaHUAMYA
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rabbpo-nuaba3zoBoro, rpaHOAHOPUT-INIOPOUPUTOBOTO U AUOPHUT-TIOP-
(hpuTOBOrO COCTABOB, 4 TAKKE KPYNHBIMU ILTOKAMM aHIE3HWTOR.
JlopyTckasi CMHKJIMHA/Ib MMEET aCMMMETPHYHOe CTPOEHHE: I0ro-BOC-
TOYHAs LEHTPUKIIMHANG Iagaer roj yrjamu 45-50°, a cesBepo-Boc-
TouHas - nog yrnamud 10-15°. Dra crpykrypHasi napa - Mkarakckas
aHTUKIUHIG M JlopyTcKasi CMHKIMHANB, KaK YyXe OBUIO OTMEYEHO,
OTAENSIOTCS CUCTEMOH TeKTOHMYECKMX HapylUeHHH, ¢ 4YeThpex CTO-
POH pasrpaHMYEHb! KPYIHLIMU Pa3ioMaMM M TIPEACTABISAIOT cOobOM
ropcT-aHTUKIHHAIb U rpabeH-CHHKIMHAIb, 3TO COOTBETCTBYET O50-
KOBO-CTYMeHYaToH rpupoae 30He COMXETCKOTO pa3noMa, Iie u pac-
nonaraercsi MapuureTckoe MecTopoXIeH!e,

Takum 0Opa3oM, HallIWM UCCIEAOBAHMA [10KA3aJIN, YTO BMECTO
[1pBalleHCKOM AHTHKJIWHAIW M IOro-3arnajgHoit UeHTpUKIHHaIH Jlo-
puiickoit curknunanu (IL.Anosu, 1980) mrimenserca enuHas Mka-
TAKCKasi ropcT-aHTUKJIMHAb, JIOKAIMU3YyoIlasg opyieHeHHe Mapum-
reTckoro MecropoxaeHms ([aiik Anosit, 1998).

Ha 10ro-socToKe MecTOpOXIEHUA pacrnojaraerca AXHUA30p-
ckasi  OpaxucHMHKJIMHanb. HOXHasd UEHTPUKIMHAIL 3TOH CKIAIKK
cpe3aeTcs CeBepHOl BETBbIO IOXKHOrO OKOHYaHMS MaplMrerckoro
paznoma. 3ech B BHAE TOPCTA-TPEYTOJbHMKA (“IXaHTapiWHCKUIA
KJIMH") NPUNOAHATE OTJIOXEHHUS [OKAHTAPIUHCKON CBUTHI, YTO INMPO-
H3BOAMT JIOXKHOE BIEYATAEHME AHTHKIMHAIM. 3IeCh X€ IPOCIEXH-
BaloTcs HeOoNbiMe XKWibl anbOUTOPUPOB KM maiiku rabbpo-nuabason
U JHOPUT-TIOPHUPUTOB. AXHUA3OPCKAA CHHKIMHAIL UMEET aCUMMET-
PUYHOE CTPOGHHE W CJIOXEeHAa BYJIKaHOTeHHO-OCAMOYHBIMH 0Opa3oBa-
HUASAMA MApLUTeTcKo# cBuThl cpeaHero soueHa (I1.AnosH, C.AlosH,
1980; IT.AnosH, 1985; IT.Anosu, C.AnosiH, Hapstad, 1987). K cege-
PO-BOCTOKY OT AXHHA30PCKONH CHUHKJIMHANM pacronaraercd XayuH-
capekas MOHOKJIAMHAMBL BUCHYero Kpeuia CaHauH-JIoKckoro pasioma,
cMeHstionasics Artan-lllamMyTcKoM NpPUPasnOMHON AHTHKIWHANLIO,
CIOXeHHOH TeppUreHHO-KapOOHATHRIMH 00Pa30BaHUSMU OCHOBAHMSI
souena (IT.Anosn, 1985, 1999).

Hawu neranpHbIE MCCIEIOBAaHUS [0 YTOUHEHMIO CTPYKTYp-
HBIX I'PAHMLL pacrpoCcTPaHeHWS OPYASHEHHs MOKa3ain, YTO B CeBepo-
BOCTOYHOM HAamnpaBleHUM OT IOXKHOW OKpauHBl c.Mapii, BIOAbL Mpa-
BOI'O npuToka p.Mapu TsiHeTCs 30Ha Pa3noMa, BhIpaXeHHasi MOJIOCOM
pas3apobIeHHBIX, MEPEMATBIX H TMAPOTEPMATIbHO M3MEHEHHBIX 1TOpOJ
¢ TIQJIeHWEM Ha 10T0-BOCTOK rox yriamu 65-70°. Ha ceBepo-BocTou-
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HOM JTIPOJOJIKEHUH 3TOM 30HBI pacrioiaraercss Bockemapckoe TekTo-
HUyeckoe HapyuieHue COMXETCKOM 30HBI IOPCKOTO Bo3pacta. Mapli-
cKHMi oTpe3ok Mapi-Bockenapckoro cKBO3HOTO pasioMa MpPOCIexH-
BAETCH B CPENHEI0LIEHOBBIX BYJIKaHOTEHHBLIX 00pa30BaHMSIX MapLM-
reTCKOM CBHUTBI, & BOCKENAPCKUH OTPe30oK ceuyer obpa3oBaHMs Bepx-
Hero baifoca-Oata B oceBoi uYacTu Mapangarckoro aHTHKIMHODHS,
T.2. 3Ta 30HA MMEEeT YHacliefoBaHHOE pa3BUTHe. [pyroe KpyrnHoe
TeKTOHMYECKOE HapylleHue, Ha3BaHHoe babamkaHCKWUM, HaMM Ipo-
CJIEKEHO BHOJb YIIENbsl BepxHerd tedeHus p.Mapil - B ceBepo-BOC-
TOYHOM HampasieHuMu otT r.CoT 10 ceBepHOH OKpauHBl C.ATaH ¢
KPYTHIM TajeHueM Ha cepepo-3anaf. K cesepo-aaftany or Mapu-
Bockemapckoro M 1oro-Boctoky ot babamkaHCKOro pasiioMOB pa3Bu-
THEe JaHKOBBIX OOpa3oBaHMil pe3ko cokpaiiaerca. [Ipuuem, B yexa-
yem 60Ky Babu.1xaHCKOro pasnoma nggcnexmaa}omﬂ IperMylIecT-
BEHHO MalKW JAMOPUT-TTOPOUPUTOR, M 3mech Hamu rabOpo-puabasbi
He BeIABNeHbl. Mapu-Bockenapckuit 1 babanxaHckuii paznoMsl pas-
rpaHUYIMBalOT KpynHylo JlopyTckyio cyOLIMPOTHYIO MOINEPEYHYHO 30-
HY PEerMOHANBHOH TPEIMHOBATOCTH, Ha TIEPECEUEHUUM KOTOpO#H ¢
CoMxeTcKMM TNYOMHHBIM pa3iOMOM pacrosiaraetcd Mapuurerckoe
30JI0TONOJUMETALTMYECKOEe MECTOPOXAEHHE, MapUuUTeTCKUid PYIHBIH
y3eJ] OTYETAMBO (UKCUPYETCH MNMpH NeTAJIbHONH MHTEpHpeTalLuy pe-
3yJbTATOB PErMOHAIBHBIX reo@U3NYeCKUX U AUCTAHIIMOHHBIX MCCIIe-
NIoBaHWH, B 0cOOEHHOCTH npH deum@prpoBaHUM a3pPOhOTOCHUMKOB
(CkunuH, 1976; I1.Anosn u ap., 1980). CTpyKTypHLIC YCIOBHUS JIOKa-
MU3aLAM  OpYICHEHMS TIpeJoNpeae/uid MOpPhONIOTHYECKHE THIIbI
PYIHBIX TeJI M MX IpOMbILIEHHbIe KOuTyphl (labTain, aiik AnosiH,
1996, 1998).

Takum obpazom, MapuureTckoe MecTOpOXIEHUE UMEET KOH-
KPETHYK I€OTEKTOHUYECKYIO MMO3MLIMIO U PacIlojioKEeHO B y3jie nepe-
ceyeHUss COMXETCKOTO INIYOMHHOTO Pa3ioma ¢ MONepeyHo cydIuu-
potHoit Jlopyrckoil CTpPyKTYpoi, pasrpaHMYEHHOW PerMOHATbHBIMH
HapylIeHHsIMH. B CTPYKTYpHOM OTHOLIEHHMH 30JOTOMOIMMETAIIIH -
YecKoe OpyAeHEHHMe TMPUYPOUYEHO K CBOAY W PE3KO BBIPAXEHHBIM
KpbUIbAM K KAaTaKCKOW AHTUKIMHAJIBHOW CKJIAIKM BHCSHYEro Kpbuia
MapLMreTcKoro paszioMa M JJOKaJIM30BaHO BAOJb IOJOCH JaeK rad-
Opo-n11aba3oBoOro cocTaBa ¥ KPyNHLIX WTOKOB aHme3uToB. Ilepcrek-
TUBHBIMHU 115 TIPOBEACHMS MMOMCKOBO-PAa3BeIOYHBIX PabOT sIBISIIOTCS
BOCTOYHBIE U IOrO-BOCTOYHbIE (PIAHIM MECTOPOXIEHHS,



2.4. 30Ha OKHMCJICHHS.

Ha MapumreTcKoM MecTOpPOXKIeHMM 30Ha OKUCIEHHs B OC-
HOBHOM pa3puTa Ha y4actke [3arunsop. DTo 0OyCNOBJIEHO MHTEH-
CUBHBIM Pa3BUTUEM IPOLECCOB ApoOJEHMA PYIOBMEILAIOLIMX TTOPOA
B 30HE JIOKANW3ALMYU OpyJeHeHus. ['urepreHe30M 3aTPOHYTbl MCKIIIO-
YUTEJIbHO BCE PY/AHBIC TEa, BHE 3aBUCMMOCTH OT MX I'MIICOMETPUYEC-
KOi OTMETKM. 30HA OKMCJIEHUS] OXBATHIBAET KaK MOBEPXHOCTh, TAK H
MPOHWKAET HA pa3Hble TNyOuHB. Ha yyactke Mapil 30Ha OKMCIeHHS
cnabo BblpaXeHa U MMeeT MaJyl0 MOLUHOCTb.

MakpocKOMUYeCKH 30HAa OKHMCICHUSA MECTOPOXIIEHHS Mpel-
CTaBJIeHA 3a0XPEHHBIMM, OXeJIe3HeHHbIMU ropogaMu. [Toponbl cuiib-
HO TPELIMHOBATBI, U MO TPELWUMHKAM B BM/e TOHKMX HajleToB 06pa3o-
BAIMCh MAIAXWUT, KYIIPUT, TUIPOOKUCH XKeje3a. Hailuyue Ha Mecro-
POXIEHUM pa3TUYHBIX MUHEPANbHBIX AcCOLMaluii 00YyCIOBMIO [0-
BOJIbHO CJIOXKHBIH M Pa3HOOOPpa3Hblid COCTaB Pya 30HBI OKMCAeHUs. B
KauyeCcTBe MOCTOSIHHO TMPHUCYTCTBYIOIIMX MUHEDATIOB B pylax SIBASIOT-
Csl TMMOHMT, TEMATHT U MMUPHUT. B 30HEe OKUCIIeHUA, NMPUYPOYEHHOH K
MeIHbIM pyaaMm yd.JI3arugszop, MIOMHMO 3TUX MHHepanoB, Habmwoga-
IOTCSI MaJlaXWT, a3ypuT, KYIPHUT, OOPHUT, KOBEJJIMH, XalbKO3WH, re-
MaTuT. JlOBOJIBHO YacThl PeJIMKTHI MUPUTA U XanbKomupuTa. [To cha-
JIEPUT-TAJIEHUTORBIM PydaM y4.Mapil pa3BuBarOTCs JMMOHMT, CMMT-
COHMT, LIEPYCCHT, aHIJIE3UT, KAIaMHUH, aypUXaIbIIUT. MuHepabl 30-
Hbl okMciieHusi onucanbl A.A.Komxosinom (1968), I1.I.AnosHom u
C.I"'Anosinom (1980,1985), A.HU.Kapanersnom u B.O.[TapoHuKsiHOM
(1983,1985), a Taxxke Hammmu uccraenopaHusamy ([lasraH, [aiik
Asosin, 1996). 3oHa OKMCHEHHUs BEpBble OKOHTYpeHAa HaMH W ITpO-
BeJICH IMOJIcYeT 3a1acOB OKMCIEHHBIX PYII.

[To pe3yabTaraM MHHEpPaJIOrHYECKMX UCCIENOBaHUM U 62 da-
30BBIX XMMHYECKMX aHAJIM30B YCTAHOBJEHA CTEIeHb OKMCIIEHHS XKe-
ne3a, MeaM, LUMHKA M cBuHUa (T1abn.2.4.1). C rnybuHoil creneHb
OKHMC/IEHUS] METALJIOB YMEHBIUAETCS, U HUXHSA rpaHuLa 30HbBI OKKC-
JIEHUs OIlpeleslack MO OTCYTCTBUIO OKHMCAeHHbIX dopMm. Huxuss
rpaHuLA 30HBI OKMC/IEHHS HaMK T[IPOBEAeHA MHTEPNONSUMENd JaH-
HBIX [IBYX pa3BeIOYHbIX ropu3oHTOB - 1095M m 1026M. Konrakr ¢
CYTb(UIHBIMA PYIaMH XapaKTepU3YETCSl W3BMIMCTBIMU KOHTYDaMH,
00yC/IOBIIEHHBIMH CTPYKTYPOH MECTOPOXIEHUS M CUIBHOWU TPELLUMHO-
BATOCTHIO Mopoi. BHyTpeHHee cTpoeHUE 30HBL OKUCIEHUA CHAOKHOR:
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Tabauua 2.4.1
Hdannble $Ha30BbIX XMMUYECKMX aHAIM30B MO yu.JI3arunzop (8 %)
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IMponomxenue 1, Tabauubt 2.4.1.
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B COCEICTBYIOLIMX TOYKAX HabIIOnaloTcs pe3kue KonebaHus CcrereHu
okucaenuss Mertauwios. Ha ropusonre w11 yu.[3arumsop (I mox-
3eMHbBIH TOPU30HT - 1095M) B pyaHbIX Tenax 6 M 7 oKucieHde Koneb-
netcs s Meau ot 5 no 75, naa xkenesa - ot 50 go 100, ana umMHka
- ot 10 go 70%. CynpdunHasi Meab NMpeacTaBleHa XaTbKOMTHPUTOM.
Ha sropom passenouHom ropuzonte - 1026m (rop. wt.10) - mMakcu-
MajibHasl cTerneHb OKUCAeHus menu pgocturaer 10-15%, umHka - 10
10%. Crenenns oxucaeHMs xene3a konebnercs ot 60 no 90%. Ha ro-
pusonre uir.1 (111 passenounsiit ropusoHT - 970M) okucIeHHe Mean
M UMHKa He HaOmionaercsi. CreneHb OKMCJIEHMS Xejie3a HOCTUTAeT
40-50%. Ananornusag KapTuHa HabawmaeTcs no pyaHbsIM Teaam | 1
2. Ha ropuzouTte wr. 10 creneds okucieHus meann konebiercs ot 25
1m0 95%, umHka - ot 20 no 85%, xenesa - or 60 no 100%. Ha ropu-
30HTe WT.] CTenmeHb OKUCAEHHUA Menu Konebnercsa oT 5 no 25%, a
xkenesa - ot 50 go 100%.

[Mpu oTcyTcTBMM MENM B PyAax KU MPU €€ HU3IKUX COAepKa-
HMSIX, KOra orpeaejieHue OKHUCIeHHBIX (OpM MeJd MAalofoCTOBEp-
HO, KaK MPaBuiIo, TPpHU OKOHTYPMBAHUHM 30HBI OKMUCICHHS PYKOBOMICT-
BYIOTCSl CTEIEHBIO OKHMCICHHUS Xeje3a. BeluiernpupeneHHble JaHHbIE
MOKa3bIBalOT, YTO Ha MapUUreTckoM MecTOPOXIEHHM TAKOH TOAXOI
MOXET TIPUBECTH K CEPbE3HBbIM OLIMOKaM, T.K. Npu (a3oBoM aHAIU3C
BMECTE € OKHCEHHBIM XEJIe30M OMNpenenserTcsd M MepBUYHAsS OKHCh
XKEenesa - reMaTMT, UMeroLero Bosibliioe pacnpocTpaHEHe Ha MeCTo-
poxaeruu. ITostoMy nonsitie “crereHb OKMCIEHMA Xeae3a” HOCHT
VCIOBHBIN XapaxTep, NOCKONBKY, KaK MOKa3blBalOT UMEIOLLIMECS JaH-
HbIE, TIPU OTCYTCTBUM OKMCICHHBIX (hOopM MeEAM Ha HMXHEM pa3Be-
JOYHOM TOPKU30HTE WT.] CTeneHb OKMCAEHUA Xenesa nocturaer 40-
50%. OBBIYHO MPH PABHBIX YCAOBUAX OKMCJIEHWS OTHOUICHME CTere-
HW OKHCIIEHHMS Xelle3a K TAaKOBOW MENK AOMKHO ObITh NMOCTOSHHBIM
win OJM3KUM K MOCTOSSHHOMY. CpaBHUTENBHBIW aHaNu3 pe3ylibTaToB
COCTaBa Pyl MECTOPOXIEHWs TOKAa3blBAET, UYTO 3TO OTHOWICHMUE KO-
aebnercs or 1 g0 15. B npobax ¢ BBICOKMMHM MOKA3aTeIaMHU NIPU M#-
HEPAJIOTHYECKMX MCCIe0BaHMAX ObUIO YCTAHOBIEHO Halu4ue 60nb-
1Oro Konuyecrtsa rematura. [103TOoMy Mpu OTCYTCTBHM MEIH B IIpO-
6ax MM TIPHU ee HU3KUX COJIEPXKAHMAX, U151 OLEHKW 30Hbl OKUCIEHHH
A.A JdastaHom u T.M.Apyriousinom (1993) npennaraercss pykoBOI-
CTBOBaThCSA CTEMEHbIO OKMCICHHMsI LIMHKA MJIM CBMHIIA, 4 TIPH MX OT-
CYTCTBHMM - [10 KOJMHYECTBY JUMOHMTA MU “CTENEHbIO JIMMOHUTH3A-
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unu”. Tlpe/uiaraeMblii napameTp OINpeAeNseTcs MMHEPAJIOTHUECKUM
aHaJIM30M - OTHOLLEHWEM KOJWHECTBA JIMMOHHTA K CYMMapHOMY KO-
JIMYECTBY JIMMOHUTA U NUPHUTA, BbIPAXKEHHOMY B NMPOLEHTAX, M He3a-
MEHWM [UIS YYACTKOB TPEMMYLIECTBEHHOTO DPA3BMTHUSA 30J0TONMPU-
TUCTBIX pyd. “CreneHb AMMOHWTH3ALUMM~ HAMU MCIIOJIbB30BaHa Ipu
OKOHTYPMBAHMM 30HBI OKMCNeHMs y4.Jl3aruasop. 3pech 30Ha OKMC-
JeHMs NMPOHUKaeT Ha riybuny, 70-150m npu okuciaeHuu meau 20-
25%.

B 3aBUCUMOCTH OT TI'€0JIOTO-CTPYKTYPHBIX= YCJIOBHI MECTO-
POXIEHHS MePeXo] OKMUCICHHBIX Pyl B cyJbduaHble ObIBAET pe3kum
WM mocTereHHbiM. B nocnenHem ciyyae Mexay OKMCHEHHBIMUA W
CyAbOUIHBIMU PYAAMU BBUICISIOTCS FaK Has3plBaeMble “‘cMellaHHble”
pyabl. MHUHEPANOrWYECKMMHM M TEXHOJOTHYECKMMH HCCIe/I0BAHUAMMA
YCTAHOBJIEHO, YTO TIpM CTeneHW okucheHus Mmeau 15-20% wumeer
MECTO pe3Koe NMaieHue TEXHONOTMYECKUX MoKasaTeneil, yro Tpebyer
CYLUECTBEHHOW KOPPEKTMPOBKM H§HM 3aMEHbl TEXHOJOIMYECKOH cXxe-
MbI riepepaboTKy pya. DTa BeJMYMHA SBISETCA MCXOMHOM NPU BblAe-
JEHWM OKUCHeHHbiX Tunos pya. OHa ampobuposana B K3 CCCP
NPH YTBEPXKIEHWM 3ariacOB OKMCJEHHBIX Pyl MECTOPOXIECHHUH Men-
HO-MOJIMOeHOBOK hopMaLnu.

Ha MapuurerckoM MeCTOPOXIAEHHM 30Ha BTOPHYHOIO CYJib-
duaHoro oboramenusi He Bbigensercs. PparMeHTApHO NMPOCIEKUBa-
I0TCS  yyacTKuW, oforalnieHHble BTOPUUYHBIMM MHUHEpATaMU  MENu,
CBMHLA, UMHKa W XeJe3a, OAHAKO MX YBA3KA Ha JaHHOM CTALWUM W3Y-
yeHHOCTH 00beKkTa XpaiHe 3aTpyAHUTEC/bHA BBMAY HEIOCTATOYHOCTH
(hakTHyeckoro Matepuana. Huxe npusoanTcs Kparkoe OnmucaHue Xa-
pPaKTepPHbIX MUHEPAIOB 30Hbl OKUCIEHWUS M BTOPHYHBIX CYJIb(QULOB,

Jlamomur. Ha MapuurerckoM MeCTOPOXIEHHH JIMMOHUT
HMeEeT LIMPOKOE PACIPOCTPAHEHME Ha BEPXHUX FOPM30HTAX PYAHBIX
TeN, OHAKO Ha yyacTke Ji3arua3op, BAOAL TPEIIMHOBATOCTH OH NPo-
HMKAeT Ha HMXKHWe Topu30HTH (rop.wt.l, p.1.7). OH BCTpedyaeTca B
aCCOUMALMH C MANAXUTOM, a3yPUTOM, KYIPUTOM, XaIbKO3UHOM, GOp-
HHMTOM,  KOBEJUIMHOM, AHITIE3UTOM, LIEPYCCUTOM. B OTAeNBHBLIX Biiu-
bax conepxanue AMMGHUTA B PYAHOH Mmacce gocturaer 35-40%. Jiu-
MOHMT 06pazyercss B OCHOBHOM 3a CYeT IHMPUTA, XaJbKONWPUTA, B
MEHBIIEH CTereHy - BTOPUUHBIX MHUHEPAIOB MEIU C XaPaKTepHOMH
neTesib4aTol CTPYKTYpOi 3aMelueHus (puc.2.4.1,0.4). Jlumonutuaa-
LM [OABEPraeTCsi TakkKe Xelie30colepxallnid kapboHaT - aH¥epwT,
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B BWAE KPACHBBIX TNETENbYATHIX Y30poB. JIMMOHMT 0bpa3syeT nopwuc-
Thie W [I0THBIC MEJIKO3EPHUCTBIE, a4 TAKXKe KOHIEHTPUYECKHM-30HAIb-
Hble KosinomopthHble Tosocyateie arperarbl. ColeplKaHMe 30J10TAa B
numouHwurte gocturaer 2,0 r/T.

Kanamwn n aypuxasemur. KanamMuH aBasieTcd XapaKTepPHBIM
MWHEPATIOM 30HBl OKHUCIEHMS MECTOPOXKIEHHMIA MONMMETaUIMYECKO
¢opmaiin. B 30He okucaeHMs MapUMreTcKOro MecTOPOXIEHUs
Kaiamui - Zng(Si,0,)(OH), H,0 wu  aypuxamsuur -
(Zn,Cu)s(OH);(CO,), Bnepsbie onucansl A.M.KapanersHoM u
B.O.Maponuksnom. KajnamMuH umeer JOBOJILHO IIMPOKOE pacripo-
cTpatenMe Ha yy. Mapu (wT.7,p.T.2) U 4CCOLIMUPYET C BTOPMYHBIMH
MHUHepaJaMi MeIM, CBMHILA, LMHKa M xene3a. OH obpasyeT rposue-
BUIHbIE, TTIOYKOBUIHBIE arperaThl 1 KOPKM BOKpYI Kpaplia, kapboHa-
Ta, ranenuta u chanepura (puc.2.4.1,¢.3). Mejko3epHUCTHIE MAacCChl
KaJlaMMHa OOBIYHO COCTOSIT M3 PaqMallbHO-JTYYMCTBIX arperatoB ¢
TabauTIaThIMM KPUCTAJUIAMM, JIMHOM a0 ImMm. BHyTpeHHee crpo-
eHWE ArperatoB MEJKO03epPHUCTOE, TMNMANOMOP(HO-3epPHUCTOE C
MHOXECTBOM CybnapaslelbHeIX JIaHLEeTO0OpasHbIX rnpusMoyek. Ka-
JIaMUH N0 OMHOKYJISPOM MMEET KpeMOBO-0eNblif LBET, HHOIAA TIpO-
3payHblii, a B cliydae 3arpsi3HeHWs npuoOpeTaeT XenTble, Oypble u
YepHblE OTTEHKM. bJiecK cTekKiassHHbIM., OObYHO KaJaMMH B 30HE
OKMCIIEHUST ABASETCS KOHLeHTpatopoM 3ohota. [lo aaHHBIM Kosu-
YECTBEHHBIX CTMEKTPATbHbBIX aHATM30B, COJCPXKAHHE 30J10Ta JOCTUraeT
5,9 r/T. Aypuxanbuut ObUT OOHApYXEH B IMyCcTOTaX YaCTHYHO OKHC-
JIEHHOW pPYIHOH MAacChl COBMECTHO ¢ KaJJAMMHOM M JIMMOHWUTOM. OH
obpasyer TOHKOuellyHyaTele arperarbl, miMHOM venryek 0.1-0.3mm,
WHOTIA BCTpevaeTcs B Buae poserok. LIBer MeHsercs OT U3YMpYIHO-
3eJieHoro 1o ronyboBato-3efeHoro, oJeck - nepaaMyrposbiit (Kapa-
netsiH, Ilaponuksin, 1983). :

Lepyccur, cmurconut, anraesur. Ha ydactke Mapu uepyc-
CHUT ¥ CMHUTCOHMT MMEIOT UIMPOKOE PAaclpOCTpaHEHHE B Pynax 30Hbl
okucieHus1. Ha rop.wiT.7 KOJMYECTBO 3THX MUHEPAIOB HOXOIUT 10
4-5% mnowamn wtmda. Ilepyceur obpasyer CKpbITOKPUCTAILIHYEC-
KHEe MEeJKO3CPHUCThIE MACChl B BMJE KA€MOK M MPOXMJKOB 34 cyeT
raieHuTa, MHorna ¢ ApyrMMH BTOPHYHBIMM MMHepalamMM obpasyet
KOHIIEHTpHUYECKU-30HaNbHBIA arperat (puc.2.4.1.,d.1). ITo nauHbIM
Mapuurerckoit I'PT1, conepxanusi xkaaMus 1 MonubaeHa B 1epyccu-
Te cocrapisaior coorBercTBeHHO 240 r/T w 0,012% (C.Anoau, Mate-
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Puc.2.4.1. MuHepaisl 30HH OKHUCIeHUS Mapuurerckoro
MECTOPOXKAEHUA

|-KOHUEHTPUYECKY 30HATbHBIN KOJOMOPMhHBII arperat
uepyccuTa B rajzeHure. X 95. Yu.Mapu, pyn.[lppamien-
Bynarunsop,urt.7, wrp.1,125M.
2-penukThl canepuTa (CBETAO-CEPOE) B CMUTCOHHTE
(cepoe) ¢ MENKO3ePHUCTHIM a/IOTPHOMOP(MHBIM BHYT-
peHHUM cTpoeruem. X 95. Yu. Mapu, pyxa.[Ipsaiuen-
Bymarumsop, wr.7, wrp., 125m.
3-ceTh NMPOXMIIKOB KanamuHa B chanepure. x 95.
Vu.Mapu, pyn.Illpsawteni-bynarnaszop, wr.7, wrp.1,
30-35Mm. @oro B.[TapoHuksHa, 4-BKIIOYEHHE CAMOPOA-
Horo 3on0Ta (AM) B 1uMoHuTe (Lim) ¢ ocrarkamMu nu-
pura (Py). x 330. Yu.bynaruniop.

30



Puc.2.4.2. BropuyHsle cyrbduanl B pysax Mapuurerckoro
MEeCTOPOXAEHHS.

1-MHPMEKHUTOBOE TpOpacTaHWe XanbKO3WHa, DOpHUTA U
XanbKONMPHUTA HA TpaHUIIe 3epeH nupuTa (6enoe).UepHoe
-KkBapl -kapboHaTHas Macca. X 140. Yu.bynaruazop

wr. 1. :
2-HenpepbiBHas KaemKa OopHHTa (CBETIO-Cepoe) BOKPYT
3epeH xaibkonupurta (6enoe) Ha rpaHuile ¢ AHKEPUTOM
(uepyoe). x 140. Yu.Bynarunzop, wr.l.

3-3aMelleHUe TO KpasiM 3epeH XaibKonupuTa (CBeTio-
cepoe) aHaprutoMm (cepoe). YepHoe - kpapu. x 140.
¥u.bynaruasop, wr.1, orpai.
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BoCcsAH, 1987). AHTIE3WT SBJASIETCS MeHee paclpocTpaHeHHBIM BTO-
PMYHBIM MHUHEpaJIOM CBMHLA, 4eM LepyccHT. OH 0o0pasyeT KaeMKu
BOKPYI' 3¢peH TajleHMTa MIMW Xe MeTeNbyarTo MpPOHMKAaeT B Hero. AH-
r1e3UT YacTo o0pa3yeT BHYTPEHHIO 30HY, KOTOpas PUTMMYHO CMe-
HAETCA KAEMKOM LEPYCCHMTa, YACTO BMECTe € NUMOHWTOM. CMMTCO-
HUT obpasyeT KOPKH BOKPYI CYJIb(MHIHBIX M _KWJIbHBIX MHHEPAIOB;
yallle BCEro KaeMKu M TpOXWIKH Bschanepure (puc.2.4.1,.1). Arpe-
raThl CMMTCOHMTA NEPEKPUCTA/UIM30BAHbL C MENKO3EPHUCTHIM ajulo-
TpPUOMOP(HO3EPHHUCTEIM BHYTPEHHUM cTpoeHueM. OH-B pylax BCTpe-
yaeTcsl B TECHBIX CPACTAHMAX C KAJIAMHUHOM, aHIVIE3UTOM M LEpPYCCH-
TOM.

BopHHT, KOBEJUTHH, 3HAPLHT, xa)l‘ixoanﬂ. I'mneprenHslit 60p-
HUT SIBASIETCS XapakTepHbIM MHHEPAJIOM 30HBI OKMCJIEHMs, a TMIIO-
reHHBbIA - BCTPEYAETCST PEAKO B MUPUTOBOM, MUPHT-FEMATUT-XATBKO-
IMMPUTOBOM, a TakKXe Kpapl-kKapboHaTHOM accoumanud. Yacro Ha-
OMIONAIOTCS  MMPMEKMTOBbIE TOHKOJEPHUCTbIE CPOCTKM OOpPHUTA,
XaJbKO3uHa M xamnekonupura (puc.2.4.2, &.1). Hawubonee obObiunas
dbopMa BbLIeNIEHHS OOPHMUTA - 3TO TOHKME KAEMKM BOKPYI 3epeH
xanbKonupurta (puc.2.4.2, @.2). B pyaax 30HbI OKHMCJIEHUS C THIlep-
reHHBIM OOpDHHMTOM, JTHMOHMTOM M KOBEJUIMHOM B TECHBIX Cpacra-
HUSIX BCTpeuaercs XanbkKo3uH (y4y.ldsarmmsop, rop.ur.4). Xapakrep-
HBIM  MMHEPAIOM 30HbI OKHCJICHMS ABIACTCS TaKXKe KOBEUIHH
(yu.Mapu, pya.IlpBauien-byaaruazop, wr.7). On o0pa3yeT TOHKO-
rlacTMHYatbie aucnepcHblie (10 0,03 MM)_BBIIETEHUS] B CPACTAHMSAX C
AHTIe3UTOM, 1IEPYCCUTOM, KAJaMMHOM, XaJIbKO3MHOM M BGOPHUTOM.
WMHorma koBemMH o0pasyeT OTAENbHBIE KOHIIEHTPUYECKHME 30HBI B
MOYKOBMIHBIX arperarax BTOPMYHBIX MMHepanoB mean., Ha yu.[l3a-
TMA30P, B 30HE OKMCJAEHMsT Haubojee 4acTo BCTpeYyaeTCs IHAPIHUT.
Ha HWXHMX rOpH30HTaxX OH BCTPEYAETCs PeaKo, OOLIYHO B MUPMEKM -
TOBBIX CpacTaHMAX C TEHHAHTHTOM, B BMIE KAEMOK BOKPYI 3epeH
XaNbKONMWPUTA WIM NPOXMIKOB B HeM (puc.2.4.2, ¢.3). B ksapu-
KapOOHATHbBIX MPOXMJAKAX 3HAPrUT 0Opa3yeT cpocTku ¢ OOPHMTOM,
XaJIbKO3UHOM M PEXe - raIeHUTOM.

2.5. KpaTkas reoforyuecKkas XapaKTepucTHKA
PA3BEAHHBIX YYACTKOB MECTOPOKIACHHA.

Ha MapumrerckoM MeCTopoOXIeHMM [I0MCKOBO-Pa3BeicIHbIC
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paboThl BEAMCH HA TISITH Y4acTKaX, BbIAEJEHHBIX MO Treorpaduvecko-
MY IPHHLMITY BAOJBL 30HBI MapuureTckoro pasioma. C cesepo-3arna-
Jla Ha 10ro-BOCTOK OHM pacrnosiaraloTcsi B CAEAyIOlIeil rocienosa-
tenbrocTi: J3zarunsop, Mapu, [lpsamen-bynarunszop, IlanHuaxyp
(Manuurammaxkyp) 1 Kypruk. Yuactku Mapu, Ipsauien-Bynarui-
30p M IlanHMIKyp pacrnoiiaraloTcs B rpeaenax CBoJa M I0ro-BOCTOY-
HOTO 3ambikanusi MKaTakckoil aHTUKIMHAIW M 110 reoJioro-crpyk-
TYPHOMY HOJIOXEHHUIO, YCIOBHSIM JIOKATH3aALUMH OpPYIEHEHHUS U Be-
LECTBEHHOMY COCTaBy pyld OOpasyioT eldHbI Y4aCTOK JIOKATM3AIIMK
OPYIEHEeHHUs C TpeMsA PyAOoNposBIcHUAMHU. Yuactok Jl3arumsop pac-
MOJIOXKEH Ha CEeBEPO-3anagHOM 3aMblKaHuK MKaTakckoid aHTUKIIMHA-
jM, B yare nepecedeHuss Mapi-Bockenapckoro 1 MapuureTckoro
pazioMoB M obocobusieTcss MOpPQOCTPYKTYPHBIMM OCODEHHOCTAMU
JIOKaJIU3allMM  OpPYIGHEHHSs, BEILUECTBEHHBIM COCTABOM U 0OoraTu-
MOCTbhIO pyd. Yuactok KypTHK npocTpaHCTBEHHO pa3o0ilileH M pacro-
JlaraeTcs 3a TpejaelaMd KOHTYPOB MECTOPOXIEHMs, Ha KpainHem
I0ro-BOCTOKE PYAHOrO 108, B 30HE pa3BeTBleHMs MapuureTckoro
paszoMa ¥ MHTEHCHMBHOTO Pa3BUTHSA MEJIKHX IOMepevyHbIX PasOMOB
Pa3sHOTO XapaKTepa.

Yyacrok JIzarmazop pacronoxeH Ha npaBoM Gepery p.[deben,
B pailOHe ycThsi ee npaBoro rnputoka p.Mapu. 31ech UCKIIOUYUTEIBHO
pa3BUTHI BYJIKAHOTEHHO-OCAJ0YHbIe 00Pa30BaHUsA CPEIHEI0LEHOBOIO
BO3pacTa. DTH 00pa3soBaHMsI MHTEHCUBHO PA3IpobNeHsl WU TMApPOTEp-
MaJbHO M3MeHeHbl. B npenenax ydyacrtka ceBepo-3ariagHOe 3aMbIKa-
Hue WKaTakckoM CYHIYYHOM aHTHUKIMHANM rnpuobperaeT XapakTep
OIPOKUHYTOH HA Oro-3arnaj KMJeBUAHOW CKIIAAKW ¢ OCEBBIM pa3Nio-
MOM, nepexoasiliMii K cesepy B Cnacakapckuit Hagsur (IT.AnosiH,
C.Anosiv, 1970; I1.Anosn u gp., 1980, 1985). K cesepo-BocToKy OT
yyacTtka pacrionaraercsi CriacakapCKuil MHTPY3UMB TPaHOIMOPUTOB,
MHTEeHCUBHO pa3BUTHI Ja€YHble M JKMJIbHbIE 00pa30BAHMS aHIE3UTOR
M JMOPHTOB, a TaKXe CHJUIbl KBapLEBBIX nopoupuToB. PyroBme-
lamoLmMe nopoibl npeactasieHsl TybaMmu U TydobpekunsiMn aHae3u-
ToB ¥ auaba3os. OKOJOPYAHbIE U3MEHEHUS MpPEACTaBieHbl KapOboHa-
TH3allMeH, KAONMHU3ALMeH, CePHULIMTU3ALIMEH, XJIOPUTHU3ALMENR, OK-
BapUEeBAaHUEM W 3muaoTM3auueil. Ha yyacTke BHIABICHO M OKOHTYpe-
HO 14 pyanbix Ten. Hanbosnee pa3pegqaHHBIMHM SBISIIOTCS YEThIpe pyI-
HbIX Tena - 1,2,6 u 7. PynHble Tena passelaHbl MOA3EMHBIMH W Ha-
3EMHLIMKA FOPHBIMKA BLIPAOOTKAMM, & TAKXKE MOJA3EMHbIMM CKBAXKMUHA-
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mu. Hambonee kpynHbiM siBisieTcs pynnoe teno 7. OHO npociexeHo
110 npocTHpaHuio Ha 530M, a mo naaeHuio - Ha 220M, ¢ majgeHueM Ha
ceBepo-BOCTOK moa yriamu 70-85°. MHoraa Habionatotes obpathble
rajeHuss ¥ BOMHUCTOE TMPOCTHpaHWe 30HbI opyaeHeHusn. CpelnHsas
MOWHOCTL pyAHOro Tena okono 2,0M. 3aech COCPEAOTOYEHO OKOJIO
80% s3amacoB 30JOTOMeIHBIX pyd. MecramM eauHas 30Ha pacna-
JaeTcsl Ha Psl MapauieNbHbIX XHJIbHBIX 30H KBaplU-KapOoHaT-CyJib-
¢uaHOro cocraBa, OCTUrag B paskysax MougHoctd 5,0 M 6onee mer-
pos. PynHoe Teio npeacTaBneHo CHAbHO OKBApLUOBAHHBEIMH (MECTaMu
KBapLeBbIMH XMJIaMH) TIOPOAaMM C OpYAeHEHHEM XAILKOMUPHUTA M
cthanepuTa B BMAE MENKHX MPOXWIKOB, FHE3 W BKParvieHHUKOB. B
30He OKMCIAEHHA HaAbDMIOMaTCs HANeThl MajaxWura M asypura. 31ech
PasBUTHI TPOLIECCH CEPULIMTH3ALMM, _.ofxenemennn M 330XpeHUs.
PyaHbie Tena 1,2 1 6 Takke MMEOT KpyToe MajgeHue Ha CeBepo-BOC-
TOK W MpOCiexeHbl o npoctupaduio Ha 300-400M, a o nageHHio -
1o 300M nipu cpeaHeit MowHocTH 1-1,33Mm.

Vuacrok Mapu. Pydonposetenue Mapy. PynonposeneHue
MpUypoUueHO K cBoay MKATAKCKOW AHTHKIMHAIM U ClnoXeHo obpaso-
BAHUAMU MApPLWIETCKOW M COTCKOW CBUT cpepHero soueHa. OHM B
OCHOBHOM TMpe/CTaBNeHbl aHAE3UTamMu, ux Tybamu, TybdutamMu u
TydobpekunsiMu. KOro-3ananHoe KpbUiO AHTHKJIWHAJIM B 30HE BHCH-
yero Kpeula MapuureTckoro pasioma BbiTMbaetca ¢ ofpa3oBaHHEM
PE3KO BBIPAXKEHHOW INMPHUPa3IOMHON Y3KOW CHHKIMHAIM C NaleHueM
KpbulbeB nox yrnamu 65-70°. Ha YYACTKE LIMPOKO DPAa3BHTA cepus
KpyTonanawimx rab6po-auabasossix opyfeHesbix aek. QpyaeHeHue
NMPEeMMYLIECTBEHHO NPUYPOUYEHO K KBAPLEBBIM XWUJIaM ¥ TPOXHUIIKAM.
C yMmeHbliieHMEM CTElleHM OKBApLIEBAHWS YMEHbLIAETCS TAakKe HH-
TEHCHBHOCTb opyaeHeHHUsi. CocTas NpOXWIKOB Ha MOBEPXHOCTH Mpe-
HMYILLIECTBEHHO KBaplieBbifi, a Ha raybMHe - KBapu-CyabhUIHBIN,
KBapL-KapOGoHaTHBIM M KBapu-6apuToBbiid. HauGonee aeranbHO ono-
UCKOBAHO pyaHoe Teao 2. Bloas pyaHOro Tesna npocieXHBaeTcs 30Ha
WHTEHCUBHOTO ApobiaeHus W uaMeHeHus. [lociaenHue MpencTaBieHb
KapboHaTH3aUWeH, KaonNHU3aLUMeH, JMMOHMTH3ALlMeW W OKBapLeBa-
HHeM. 30Ha TIPOC/IEXABAETCA B CEBEPO-3afiailHOM HaNpaBIeHUH Ha
COTHW METDOB M [1a1a€T Ha CEBepO-BOCTOK 1MOA yrjamMu 75-85°. Pyn-
HO€ TEJO NOpPHbBIMU BbIpAOOTKAMM NMPOCHEXEHO HA PacCTOSHWE CBbl-
ure 1500M. OpyneHeHHe MPENCTABNEHO KBapU-CYNibMUIHBIMU Xuja-
MU, MHOTOYMCJIEHHBIMU TOHKHMMH TIPOXWAKAMH, 'HE3NaMHM M BKpari-
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jlennvkamMu cyibdunos, obOpasylOlIMX B LEJOM XWIbHYK 30HY. B
KOHTAKTaX XWJIbHOW 30HbI MHTEHCHBHOCTb OpYAEHEHUS W TUAPOTEp-
MaJbHOTO M3MeHeHUsl mnagaeT. MecTamMu WHTEHCHMBHOE OpYyAeHEHHE
HabnofaeTess BAONL OXHOrO U3 3anbbaHnoB, vMHOraa HabiloparoTcs
HECKOJbKO pa300leHHbIX MHTEHCHBHO OpyAeHeblX rosnoc. Moui-
HOCTh KBapuU-CYIbGUIHBIX (MOMMMETAIMYECKHX) XWUIT B CUCTEME
KUMBHOM 30HBI KoNnebnercsd or HeckKonbkux oM ao 0,5M. Tlporsxken-
HOCTh MX OT HECKOJbKHX NecaTKOB 10 150-200M. B uenoM crepxHu
BbLAEPXAHHBI, MPAMOTHHEAHBI M MMEIOT M3MEHYMBYIO MOLUHOCTD.
MoluHocTs pynHoro tena 2 konebnercs 8 npepenax 0,2-4,1m. Io-
CTPVIAHbLIE HAPYIUEHWS PasBMTHLI Kpaiine cnabo. AMIUIMTYIa cMeLie-
HMS$ 110 HUM MHOTAA HOCTHUraeT HECKOJIBKHX METPOB.

MuUHepaJorH4ecKMii cocTaB pyll XapakTepU3yeTCs 3HAYUTENb-
HOM HeoAHOPOAHOCThIO. [Ipeobnamaouivi THN PYA - TOTUMETALIH-
yeckuil (raneHur-chaneput), ONHAKO BCTPEYAIOTCH MU MHUHEPATOrH-
YEeCKHME pa3sHOBHUIHOCTH MEAHO-LUMHKOBBIX U MEAHbIX pyd. OCHOBHBI-
MM pYIHBIMH MUHepaaMu SBISIIOTCS Chaneput, raleHUT, XaibKomnm-
puT, nMUpuT, bileknas pyna, MOAUGAEHUT, BUCMYTUH, TEMATHUT, JIUMO-
HMT, KOBEJUTMH, OOPHUT, XaNIbKO3UH M Ap.

Pyoonposnesenue  Ilpeawen-byoazudzop  pacrioloxXeHO B
npenenax cpoga Mxatakckod aHTMKAWHANM. 3[AeCh CKIajAKa mnpoppa-
Ha cepueit rabopo-n1ualazoBeiX AaeK, BHITSHYTBIX B CEBEpO-3aNagHOM
HampapjieHWM C TaJeHWeM Ha CeBepo-BOCTOK mon yriaamu 60-85°,
HOro-3anagHoe KpbLlo aHTUKIMHANM, ynupatolleecs B 30HY Mapuu-
reTCKOro pazioMa, TakXke OMPOKMHYTO ¢ ofpaTHhIM NafieHueM Nnopon
noa cxhanky noa yraamm 70-85°. OpyneHeHue JOKaJIM30BaHO Mpe-
MMYLLECTBEHHO B AHAE3UTAX W B MEeHbllIeH cTeneHu B Tydax u Tydo-
reHHbIX 00paszoBaHusx. OpyleHesble AaiKM OBOABHO BBIIEPXKaHHbBI
KaK [0 MPOCTUPAHUIO, TAK U MO mageHuio. MouHocTH X BapbUpy-
ot ot 1,0 a0 20,0M, cocraBnss B cpefiHeMm 3-8M. Baoap 3anbbaHnoB
JlaeK TIpOCIeXUBaeTcs ApobjJeHHe M THAPOTEPMalbHOE H3MEHEHHUE.
PynHble Tena 3Toro yyacrka OTHOCATCA K XKUABHOMY THNY (KuWiibHbie
30Hbl). OHK NpeacTaBlieHbl THAPOTEPMATbLHO M3MEHEHHBIMH, Kapbo-
HATH3UPOBAHHBIMH, YAaCTUYHO OKBapLOBAHHBIMM, XJIOPHUTH3MPOBAH-
HbIMM, KaONMHHU3WPOBAHHbIMM, 3A0XPEHHBIMU MOPOJAMH, KOTOPHIE
MPOHU3AHbl HEBBIAEPKAHHBIMW KBApU-CyAbOUIHBIMKA, KBapil-Kalb-
UUTOBLIMU W TafieHUT-cHanepuTOBBIMM NPOXHIKaMH. XapakTep opy-
AEHEHMS B XKWIbHBIX 30HaX MPOXHIKOBO-BKparuieHHbIH. [lepsuuHble
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cyabUIHbIE MUHEPAJIBI [IPEACTABICHBI TAJTEHUTOM, canepuTom, pe-
Ke XaIbKOIMMPUTOM M ITHPUTOM, BTOPMYHEIC - LIEPYCCUTOM, aHIJIE3M-
TOM, peXe MaJlaxMTOM, a3ypUTOM, KOBEJUIMHOM M OOpHHTOM. [[1MHa
xui 10 300-500M, npu cpepHei MouiHocTh A0 1,5M. Bee XMibHble
30HBI UMEIOT HEYETKHME KOHTAKTBI M MOCTEINEHHO MEepPexoifiT BO BME-
maroime nmopoasl. Ha aToM yyactke BhisiBiIeHO 19 riomumeTaimyec-
KUX XKWALHBIX 30H. OpyneHeHue MpeMMYLLECTBEHHO TIPUYPOUYEHO K
JIEXAYUM ¥ B OTAETBHBIX CIyYasiXx K BUCAYMM Bokam Auaba3oBbIX jAa-
ex. K coxaieHuio, 3Ti Teia Ha MOBEPXHOCTH M3YYeHBI ciabo, a Ha
rirybuHe BooOlle He M3y4yeHbl. Pyubl KOMILIEKCHBIC. WUnrepec npein-
CTaRIAIT 30JI0TO, cepebpo, Medb, CBMHeL, LIMHK. Bo Bcex pyaHbix
Tenax HabGogaeTcs CUThHAS 3aPKEHHOCTD PTYTHIO.

Pyoonposneaenue llannudxcyp pacnojioKeHO Ha IOro-BOCTOY-
HOM 3ampiKaHuu HMKaTakCKoi aHTUKJIMHANH, B y3/ie IepecedyeHust
Mapiurerckoro v baGamkaHcKoro pasznoMoB. DTH pasioMbl COINPO-
BOXIIAIOTCS CEpMEH MapalieibHbX TEKTOHMYECKMX 30H M TPELUMH,
co3aloluX OJAronpUsTHLIE YCIOBUSA UIS JIOKAIU3ALUKM OPYICHEH U,
biokoBas CTpyKTypa 3TOro yyacTtka M TY(OBBIH XapaKTep cJararoLimx
ero Iopoj Mpeaonpeneiviii BO3HMKHOBEHME 30H, XHJI M THE3
KBapL-CYJb(PUIHOTO M TMOJMMeTa/UIMYeCKoro opyaeHeHusi. OpyaeHe-
HUE TPEACTABICHO B OCHOBHOM MEPBMYHBIMH CY/IbGUIAMHU - TAJICHHU-
TOM, CaepUTOM, pexe XalbKOMMPUTOM M MUPUTOM. 3/1eCh BbIsIBIIE-
Hbl JABe 308bI (6 ¥ 7) ¥ MHOTOYMGIEHHBIE IMOJIMMETALIMYECKUE XKU-
Jibl. BMelnaiolme mopoabl NpejacTaBieHbl MHAPOTEPMATIbHO U3MEHEH -
HBIMM aHJE3UTAMH U UX OpeKYMsIMHU MAPLMUTEeTCKON CBUTBL. OpyneHe-
HUE JIOKATIM30BaHO B KBapL-KapOOHAT-CYTb(UIHBIX XHUIaX M 30HaX.
PynHble Tena mpeacTaBieHbl BbIAEPXAHHBIMH 30HaMHM JApoOIeHHA U
TMAPOTEPMANIBHOIO U3MEHEHHs C TPOXUIKOBO-BKpaieHHBIM Opy/e-
HEHMEM M CTepXHEBbIMHM XuiaMu. YacTto B XKuibHON 30He Habio-
JaroTcs ase uau Oosiee CTepXKHEBbIE XHIbL. B 3THX cilyyasx Mex-
XUIbHBIE TPOCTPAHCTBA XapaKTePH3YIOTCS WHTEHCHMBHBIM ITPOXKMII-
KOBO-BKpPAIIEHHBIM OpylieHeHneM. KWJIbHbIE 30HBI HMMEIOT HEroc-
TOAHHYI0 MOIIHOETh, YACTBHI MEPEeXHMbI M pas3nyBel. B paszmysax
MOILIHOCTh 30H J0XOIUT 40 15 u bonee MerpoB. KHUNBI MMEIOT 4eT-
KM€ KOHTaKTbl M BbIIEpXKaHHYI0 MoluHocTh nopsaka 0,5-0,8m. Pya-
Hble Tea 6 U 7 UMEIOT BCTpeyHbIE MafieHus W Ha riybune, Mo Beei
BEPOATHOCTH, OOPA3yIOT €QMHYI0 MOIUHYIO 30HY. ITOBEpPXHOCTHBLIMM
BEIpADOTKAMM DTH 30HBI MPOCIEXEeHb COOTBETCTBEHHO Ha S500M M
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reorpado-3KOHOMUYCCKUE YCHAOBUS CBUACTENLCTBYIOT O 3HAYMTENb-
HBIX MepCreKTUBax pyaonpossieHusa [lTanHuaxyp U HeobXOaMMOCTH
JNATbHEHIIIEro ero U3y4eHHsl.

Yuacrok Kypruk pacrionoxen B 30He Mapumrerckoro cbpo-
ca M CIOXEeH OTJIOXEHUSMH KYPTUKCKOW M MapLIMIeTCKOM CBUT. 30Ha
Mapiurerckoro pazioMa 30ech CMelleHa ABYMS CyOMepHIMOHAJIb-
HbIMU cOpocamu. Ha atoMm ywyacTke M3yyeHa ofHa 3oHa. OHa mpef-
CTaB/ieHa rMAPOTePMAaZibHO U3MEHEHHBIMM aHAE3WTaMU U UX Tydhamu.
W3MeHeHre BhIPAXEHO OKBapleBaHWEM WU cepuuuTHianuveid. B 3oHe
HabOJAI0TCsT MHOTOYMCJIEHHBIE KBapl-DAPHUTOBBIE XHJIBI M TOHKHE
MPOXUIKHU C BKPAIUIEHHOCTBIO CYJIb(HUIAHOTO (MONIUMETALIAYECKOrO)
opyldeHeHusA. 30Ha U3yyeHa MOBEPXHOCTHBIMMU BbIPaDOTKAMH.

[TpuBeneHHas BbILIE KpaTKas FeoJIOrMYecKas XapakTepHCTH-
Ka pa3BeJaHHBIX y4acTKOB MaplMreTcKoro MecTOPOXIEHHMS CBHe-
TEJNLCTBYET O TOM, YTO C Y4eTOM MOpP(OCTPYKTYPHBIX YCIOBUI JIOKa-
JIU3AUMKM OPYIEHEHUs, BELUECTBEHHOro COCTaBa M THIOB pPyI (0 4yeM
noApoOHO OyaeT CKa3aHO HWDKE) OTYETIMBO BBIAENAIOTCH [Ba VUaCT-
Ka: Yyyactok /Izaruazop MpeuMyLIECTBEHHO MEIHO-30JI0TOPYIHOIO
opyaeHeHus1 W yyactok Mapu (c pynonpossieHusMu Mapu, [Ipsa-
ureH-bynarnazop v [TanHUIXYp) NpPeMMYLIECTBEHHO 30JI0TONOIMME-
TA/LTHYECKOTO opyaeHeHus. Yuactok Kypruk B paboTe HaMM He pac-
CMaTpUBAETCSI.

2.6. CpapHUTELHBIA AHAJIK3 30JI0TOPYAHBIX MeCTOPOMKIEHHIH
AHIE3UTOBBIX BYJIKAHHYECKHUX MOACOB ANBIHHCKOTO BO3pacra.

Mapuurerckoe MeCTOPOXIeHHE 10 IeOTeKTOHUYECKOMY I0-
JIOKEHMIO, Te0oIOTO-CTPYKTYPHBIM YCIOBUAM U MOp(POTeHETUYSCKUM
0CODEHHOCTSIM JIOKAJIM3aLMKM OpPYAEHEHUs, COCTABY PYIOBMEILAOIIMX
[IOpOl HMMEET MHOro oO0IUero ¢ MeCTOPOXACHUAMH aHAE3UTOBBIX
BYJIKAHMYECCKUX MMOSICOB AJIbMUMCKOro Bo3pacrta - Penabnuk u Kom-
wrok (CHUA, wr.Bamwmmnrron v Hesana), ['yvanaxyaro u Onb-Opo
(Mekcuka), Vaiixu (Hosasa 3enanaous) (Ilep, 1972; Baccano
Mopasniec v ap., 1982; KoncrautuHos, 1984; Hekpacos, 1988)
(Tabm.2.6.1.). 30/0TOpPyAHBIE MCCTOPOXKIECHHS OKPaMHHO-KOHTHHEH-
TIbHBIX BYJIKaHWYECKMX T10SCOB albIIMIACKOTO Bo3pacTa 0ObIMHO ac-
COLIMUPYIOTCS C MOPOAAMM aH/IE3HTOBOM W aHme3MTO-PUOJMTOBOM
(bopMaLiHif, NOKATM3YACh B BY/JIKAHOKYTOJIBHBIX, BYJKAHOAHTHKIIM-



HAJIbHBIX CTPYKTYypax, B ropcrax, rpabeHax, Kanbiepax W MyJblax.
PyaoHoCHbIE CTPYKTYPBl IMOYTHM BCErla pasMellaloTcesl Ha nepeceye-
HUM KPYNHBIX PA3/IOMOB Pa3HOil OPUEHTHUPOBKU. Pyabl 10Kaniu3yoT-
CA B XWIaX M IMPEUMYLIECTBEHHO B XXWIbHbIX 30HAX, CJIOXEHHBIX
KBapu-cyabpuiaMu M kpapu-kapboHaT-CynbPUAHBIMH CTEPXHAMU
MaJIOM MOILUHOCTH, WU COMPOBOXIATCH JAMKAMM M KPYMHBIMH LUTO-
KaMH CpelHe-KHUCIOT0 U peaKo OCHOBHOrO COCTABOB. DTO B NMPHHLM-
ne 3070TO-Ccepebpo-NoNuMeTAITINYeCKHE MECTOPOXKACHMA. 3anackl
30/10Ta M cepebpa orpomupl. K coxaineHuto, HeT JagHBIX Mo colep-
XKaHUK M MPOU3BOACTBY MEOW, CBMHLA, UMHKA W Ap.MeTalios. B
OOJIBIIMHCTBE CJYYae€B OHM TPYNIIMPYIOTCA Kak MaloTTyBUHHBIE W
HU3KOTEMINEPATYPHbIE MECTOPOXIAFHUSA, 30JI0ThIX, 30JI0TO-TeJIYPHI-
HBIX, 30JI0TO-CepeOPAHBIX M 30J0TO-KBapU-CyabduaHEX pyl. B coc-
TaBe TOCAEAHMX BBLIENSIOTCH cepeOpsiHbie, CBMHLIOBO-LIHHKOBO-CE-
pebpsHbie ¥ MenHo-cepebpsHble pyabl. Pyabl MHOrOKOMITOHEHTHbIE
¥ MHOroctauiitible. BepTukaibHbliy pa3mMax OpyAeHEHHs COCTaBisieT
500-1000M. YcranaBnuBaeTcss MHHEpalbHAs 30HANLHOCTH: BHHU3 NO
paspesy CHuXaeTtcs CynbdUAHOCTL MU KapOoHaTHocTh pya. Ha sepx-
HHMX TOPM30HTaxX LIMPOKO PA3BUTHI XANUETOHOBMIHBIM KBapll, Xallie-
JI0H M oman. XapakTepHa M3MEHUYHMBOCTb COCTABa M TEKCTYp PYA M
KpaiiHe HepaBHOMEPHOE pacripeleieHne AparmMeTaiios. B pyaax 3Ha-
YMTEBHO COMEpXKaHHME 3NeKTpyMa U ceneHuaon cepebpa (HaymaH-
HUT, arsunaput). [TpeumyliecTBeHHo~cepebpo CBA3aHO C apreHTUTOM
u nonubazuToM; Hacto B camoponHoi dopme. Habnronaetcs peskoe
npeobnagaHue cepebpa Haa 3on0ToM. KouuewtTparopaMu 3050Ta SB-
NSAKOTCH 2NEKTPYM, KBapll M INHPUT; 4acTO B caMOpodHOW dopme.
BeicokonpofHoe 300TO XapakTepHO s 30J0ThIX M 30JIOTO-TENNY-
PUIHBIX PYA.

Kak Oyaer nokasaHO HMXe, pyiabl MapLMIreTcKoro Mecto-
POXICHHUA, A TAKXKE PYAbl aHATOTHYHBIX 30J0TOPYIHBIX MECTOPOXIE-
HUMA ApmeHuM (Tabs1.3.5.3) No BelIECTBEHHOMY COCTaBYy M MaclluTa-
Dam opyneHeHMs (B ocoBeHHOCTM cepebpa) 3HAYMUTENBHO OTAUYAIOT-
cd OT TUIUYHBIX MECTOPOXIAEHMH aHIE3MTOBBIX BYJIKAHOIEHHBIX
MOSICOB aJbIIMMCKOIO BO3pacra.
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Tabnuua 2.6.1.

['eonoro-cTpykrypHble 1 MopporeHeTuyeckue 0coBGeHHOCTH HEKOTOPBIX 30JI0TOPY/IHBIX
MECTOPOXKACHUN aHAE3UTOBBIX BYJKAHWYECKUX MOACOB aNblIMHCKOro BO3pacra

[To pauueiM Hekpacosa E.M., lllepa C./I.,
Baccano Mopaneca JI.®., Bache J.

Penabnunk, CILA,
wiT. Balumurron

HEHTaIbHbIA ByJKa-
HUYECKHUH MOosAC Me-
3030MCKOT0 BO3pac-
ta. 'paben CB npo-
ctiupanus - 70x8-10
KM.

Pasnombl  BakoH-
Kkpuk u Ckarrep-
Kpuk Ha C3 w
[llepman Ha HOB,
OrpaHHUYMBaIOT
rpaGeH.

ocanoyHbie obpa-
30BaHMS: JIaBbI, K-
POKJIACTBI AHAC3MU-
TOB M aHIE3UTO-
nauntoB. Cy6syn-
KaHU4YECKHE Tesia
aHAE3UTOBBIX MOp-
tuputos. Bospacr:
30LIEH-ONIUTOLEH.
IIpopsiBaoTCs Mno-
CTPYAHBIMM 1LTO-
KaM¥ pUOALUTOR
TUTMOLIEHA.

pasnyBax - o 15 m.
O6pa3syioT pyaoHoc-
nyto sony C3 npo-
CTUpaHMsa Ha 3KkM,
AKunsl rvroobpas-
Hole. OpyaeHenue
MPOXHUIKOBO-
BKpamneHHoe. [Jo-
6biTo Gonee 60 T 30-
nota. Au:Ag=1:3.

No{ Mecro- | I'eorekTOHM4ecKas oy ——
n | poxne- MO3NLMS, Pynosmelaiommne Mopdonorus % g

4 HUE, PYAOKOHTPOJMPY- MOpO/ibI DYAHBIX TeJl, 3anachl (DYIHBIX Tg])
n | crpaHa IOLME CTPYKTYPhI PyA

1 2 3 4 5 6

1. OKpauHHO-KOHTH- | BynxkaHoreHHo- Kunpi M go I M, B | XanuenoHoBua-

HBIM KBapll, KaJlb-
LIUT, TTHPUT, Xalb-
KOTIMPWUT, TeTpa-
3[PUT, PELKO ce-
pebpsaHbIe U ce-
pedpaHO-MeaHbie
cyapdoconu As (B
k-te no 0,35%),
Sb(s x-Te 10
0,3%), credaHur,
ceneHunsl (Ha-
YMaHHUT), camo-
ponH.Ag M 27eK-
TPYM.
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rpabeH. [Tonmepeu-
HbIi pasnom C3
npoctupanus KOpu-
Ka KpyTO Nnajaer Ha
?B. Jlokanusaums
OpYAEHEHHs B BUCH-
yeM OOKy pazioma
Opuka.

Komurrox (Komctok), CLIA,
wit.Hesana

By1kaHOTEKTOHHU-

yeckafd  CTPYKTypa
OKPAVHHO-KOHTH-

HEHTATLHOTO BYJKa-
HHMYECKOTO mosca.

C6poc  Komurox
c3 TIPOCTUPaH S
ceyer CTPYKTYPY.
AMIUIATYAQ OOPYI-
HBIX T[epeMeiieHuH
- 720 M, mocTpya-
Hbix - 480 m. Opy-
IEHEHUE JIOKATU30-
BaHO B BHUCcsYeM Do-
Ky (CB), B 30HE

By/IKaHOreHHO-
ocano4Hble obpa-
30BAHUH: JIABbI,
Bpekaum anaesn-
} TOBO# (hopmaLimu
AnbTa, arnoMmepa-
Thl PUOJIUT-aH]IE-
3uToBoil ¢.Keiir-
[Tuk 30ueHOBOrO
Bo3pacta. Onu
MIPOPLIBAIOTCS
IITOKAMH JTHODUT
TPaHOLUODPUTOB
Hdasuacon, tpybd-

]

KaMH1 M HEKKaMu

XKunpHble 30HbBI
MPOXUJIKOBO-

‘Bxpanne}{ﬁm‘o

opyneHeHus. Jo6bi-
TO cBBILIE Y66 T Au
u 5000 T cepeGpa.
Au:Ag=1:19 B “xap-
maHax”- Au-300r/T,
Ag - 16 Kr/T.
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IMpononxkenue 2, Tabnuibt 2.6.1.

2 3 B S 6
PENKO MEpEceKao- nopd1pUTOB.
ILIMXCS TPELUMH.
OKpauHHO-KOHTH- MenoBele KBapll- Kuabsl nnuroobpas- | Pyaubie tena
HEHTANLHBIN BYNKA- | CEPUUMTOBEIC U HOM popmel, M - 1- | kBapu-kapboHar-
HHUYECKWH TOSC aNb- | XJIOPUT-cepuuuTo- | 20 M M LUTOKBEPK- | a1yJ8pOBOro coc-
MUIUCKOro BO3pacTa. | Bbl€ CJIaHLbI C 100-300x20-90Mm. tasa. [lupur,
KpynHast aciMMeT- | IPOC/IOSMH M TUH- | BepTHKanbHbI pa3- | XaJlbKOTIMPUT, ra-
pPUYHAA aHTHKITH- 3aMU U3BECTHAKOB | Max OpYIEHEHUS | JIEHHT, CHATEPHUT,
o Hatp “OxkcuneH- [EPEKPBIBAIOTCH 750m. nonubaszut. Ce-
- Tans” m cuctema C3 | TOMUIEH KOHINO- HobwiTo Gonee 230 | pebpo B aprenTu-
v} Pas’sioOMOB BAOb MepaToB M necya- | T Au, 32000 T ce- T€, arBUJapUTe
§ cBona: Bera-Majpe | HMKOB 30lieHa pebpa, cp.cox: Au- (Ag,SSe), HayMmaH-
5 u Ceeppa ¢ nageHu- | (¢op.I'yanaxyaro), | 2,5-3,5 r/t1, Ag - Hute (Ag,Se). 3o-
5 eM Ha 103 nmon 45- | M - 1400 m. Bei- 300-450 r/1. B JIOTO B CAMOPOJ-
%‘ 65° u Jla-Jlymc ¢ 1€ 3a/MeraloT JaBbl | HACTOALIEE BpeMs HO# dopMme, B
= nageruem Ha CB M TIAPOKNAcThi an- | cod: Au - 2,1 r/T, 2JIEKTPyME, KBap-
é nox 65-80°. Pasnom | aesuto-puonuro- | Ag - 300 r/T. ue, nupure. C

Bera-Maape sisns-
eTcsl PYIOKOHTPOJIH-
PYIOLIMM, [TPOCTH-
paetcs Ha 18 kM.
Jlokanu3saiiis opy-
JIEHEHUs 110 CUCTE-
me CB nmpocrupa-

BOM hopMaLinm
muouena, M ao
900 M. daiiku u
1UITOKM dHAE3UTO-
BBIX ¥ MOHIIOHU-
TOBBIX TOPOUPH-

OcTaBilyecs 3anacsl
30n0Ta - 65 T. Au:
= 1:145.

ryouHoit Habmo-
aeTcsl 30Halb-
HOCTb: npeobnama-
10T TTUPUT, Xalib-
KOIMTMPHT, a Kap-
DoHar ucyesaerT.
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HMs -“Dckobac”,
COMPOBOXAAK0LLEeCs
JafiKaMu W TPaHWT-
HBIMH UHTPY3UBa-
MM. AMIUIMTYIA
cMmeLueHus no Berta-
Manpe -1400 M, a
o' Cueppe - 50 m.

TOB. Bo3pacr opy-
NEHEHHUA: BEPXHUI
ONIUTOLeH - 28%5 -
30,7+3 Ma.

Temnepatypa py-
noobpa3oBaHus
350-250°C.

9nb-Opo, Mekcuka

KynoapbHo-aHTH-
KIMHANbHOE MOAHS-
tie C3 npoctupa-
HUSI B OKPauMHHO-
KOHTHHEHTaJbHOM
BYJIKAHMYECKOM
nosce.
Jlokanuszaums opy-
NEHEHUS - B y3ne
COMpPSKEHUS 3-X
pa3IoMOB:
“I'maBHoro” BCB
MPOCTUPAHUA C Ma-
nenyiem Ha CC3
nox 70-80°, “Bcne-
panca”™ C3 npocTH-

BynkaHorenuo-
0Cajo4yHasi CBUTA
aHIE3UTOB M TMNH-
POKJIAacTOB  maje-
oreHa, (3oLeHa).
OxonopYyaHble
W3IMEHEHUS npei-
CTAB/IEHb! OKBap-
11eBaHUEM, XJIOpH-
TH3aUHEH U ITHPH-
TU3aLKEN.

Ko Can-Pada-
snb 1 Bera-Bepne.
Ipocnex. Ha 2-2,5
KM, no naxa. Ha 700-
900 M. M B pasny-
X 10 70 M, Ha ray-
6une - 3 MSAMIUIN-
TyJa JOPYAHOTO
cmeuieHmns no Cax-
Pagasibio - 280 M
(cbpoc ¢ npaBeIM
CMELUEHHEM).

Con.:Au - 7-10 [‘/T.‘

B pasaysax xune-
HbIX 30H Habm0-
JArTCcs KBapll,
KaTbLMT, CYIb(H-
Bl U MEHbLLIE
cylibGOCoH.
B nepexumax -
paHHM# 30/10TO-
HOCHBIH Cepblii
KBapil.

ITupur, chane-
DPHUT, MEHblIIE
XaNbKOMUPUT, Ta-
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IMpononxkenne 4, Tabnuis 2.6.1.

3

5

6

paHus ¢ NageHHeM
Ha CCB nox 40° u
MpoTHoro “Hx-
HOTQ” ¢ KPYTbIM na-
nernuem Ha C. B
LIEHTPaIbHOM YaCTH
MOAHATUA Npoce-
JKHUBAeTCs MEPHIHU-
OHAJIbHAsl pyl10BMe-
LaKLas 30Ha
apoGneHus co
BCTPEYHBIMM Nane-
HMAMH TpeLlMHOBa-
TOCTH.

r/t,Ag - 60-90.
Au:Ag=1:9. B Buca-
yeM Boky “I'naBHO-
ro” pasznoma: Au -

40 r/T, Ag - 450 /7.

Jobsito 160 T Au.

JIEHHUT, MUPAPrH-
PUT, APreHTHT,

creaHnT, caMmop.
cepebpo. 3o10TO
TOHKOE B KBaplie.

AHIC3UTOBBIH BYJI-
KaHOTeHHBIH 1osic
ANBIIWHCKOrO BO3-
pacta. KpynHas
BYJIKAHOKYTI0/1bHAS
cTpykTypa. Mecro-
poXIeHHE NMPUYPO-
YeH K CeBepHOM

rPaHULLE CTPYKTYPBI.
OpyjaeHeHue A0Ka-

ITopoas! aHxe3u-
TOBOM dopMaluu:
NaBbl, MUPOKIIAC-
Toi. K 101y, B 6-8
KM TIPOCJIeKHBa-
I0TCS PBYLUHE Tesa
AHNE3UTOB, aH/e-

Kuna Mapra uam
Mapra-Xuan, Kpy-
TOTO MageHus Ha
TOB. Ha rnyGune
COYJIEHACTCH C XKH-
JlaMy DMraup 1
Poiian BcTpeyHoro

Pyanbie Tena
NMpeACTaBICHb
KBapleM, KaibLu-
TOM, POIOXPO3U-
TOM, anyJisipoM.
ConepxaHue
cynbhuaos o 3%.
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[Mponomkenue 5, Tabauub 2.6.1.

2 3 4 5 6
JIN30BAHO B JIeXa- 3UTO-IALNTOB C3 nanenus. Kunel
yux bokax CCB u (MMO-NIMOLIEHA) M | COMPOBOXIAIOTCS Ilupur, canepur,

Yaiixu, Hosas 3enanaus, n-os Kopomaunen

BCB pasnomoB
(10XHBIE pYMOBI).
Bucsuue 6oka pas-
JIOMOB 3aJIe4eHBI
KBapUEM, LIEMEHTH-
pyrotuuM OpeKYHH
aHe3UTO-1aLIUTOB.

puoUTOB (1M103-
AHAA (asa BHed-
penunst). OKojo-
PYAHBIE H3MEHE-
HMS MPEACTaBIEHbI
CepULIMTU3ALIHEN,
KapOoHaTu3alue,
OKBapLEBaHHUEM,
MUPUTU3ALIUEN.

CUCTEMOH MEJIKMX
Kkuin-anopus, obpa-
3ysi THITMYHbIE 30HEI
MTPOXHIKOBO-
BKparuieHHOro opy-
neHenus. [Tpots-
JKEHHOCTb XWIbHBIX
30H no 1000-15000
M, M B pa3nyBax -
no 10-30 M (Ha Bep-
XHUX TOPU30HTAX).
Jo@wito 6onee 270
T. Au u 835 NAe.
Auw:Ag=1:3-4. Oc-
TABLINMECS 3arachl
Ha yu.Mapra 24-47
T Au.

TAJIEHNUT, apreH-
THT. 30JI0TO MeJI-
KO€ M HUCKITIOYH-
TeJIbHO CBS3aHO C
MTAPHTOM, TIpea-
CTaBJIEeHO 3J1eK-
TPYMOM T1pO0BKI
600-700.




3. TEOJIOTO-TEXHOJIOTMYECKAS TUITU3ALIHUSA
PYJlT MAPUUIETCKOI'O MECTOPOXIEHUA

3.1. TIpvHIMNL] Fe0or0-TeXHOJOTHIECKOM
THIM3ALAA H METONMKA MCCIIeN0BAHHH.

B ocHOBe reosioro-TexHoJIOrHUeckKoi THIM3aLUMKu PYA JEXHT
“CucTeMa reosioro-TeXHOJIOrM4Yeckoro KapruposaHusa”, paspaboTaH-
Hasi B HHcTHTYTe ApMHHnpousetmeT (IT.AmosiH, 1993-1996,1998,
1999; ApyrionsiH, MaraksH, Akmaepa, 1982; ApyTiOHAH, AKOIIsSH,
Haptad, 1988; ApyrioHaH, [aeraH, 1993; dasrsad, laiik AnosH,
1996; Jlyuenko u ap., 1988; IllexaH, 1989). B npouecce paboTsl Ha-
MM OBUIM YuYTEHBl Pe3ynbTaThl GYHAAMEHTANTbHBIX HMCCIEI0BAHMIA
B.M.H30ouTKO MIs TUMMU3ALMK DYI METOLOM “TNABHBIX KOMIOHEHT”
(HU3outko, 1980, 1985, 1988, 1997).

TunH3auMg Pyl Ha OCHOBE Ie0jOro-TEXHOIOTMYECKOro Kap-
Tuposanus (I'TK) npoBoauTtca fo yerbipexwieHHOMY (HOpPMaLMOH-
HO-TEXHOJIOTHYECKOMY PAAY:

[TpuponHas MuHepa-
MMHepalb- Jioro- Teonoro- TTpoMbliiI-
Hasi TEXHONO- TEXHOJIO- JIEHHBIH
PA3HOBMA- | ) THHECKan | o THMECKMH | @ THI
HOCTh pa3Ho- THTT
BUIHOCTHL

Dra cucrema 6Gasupyercs Ha (OPMALMOHHBIX (reonoruyec-
KHMX), TEXHOJOrMYEeCKUX (B LLIMPOKOM CMbICIE) U 3IKOHOMMYECKUX
KPUTEPUSX.

DopMallMOHHbIE KPUTEPHUM YYUTHIBAIOT:

* BELIECTBEHHbI COCTaB ¥ CTPYKTYPHO-TEKCTYpHBIE OCO-
DeHHoCcTH pyd (MMHEpanbHbIH COCTaB, COOTHOIIEHHWE MMHEPAJIbHbIX
accouMalMit, CTeNeHb OKMCIeHHS, XapAKTep PYAHOrO BBIMTOJHEHUS U
ap.);

e COCTaB, XapakTep M cTelleHb METACOMAaTHYECKOTO HM3Me-
HEHHA PYLOBMEILAIOIUMX MIOPOI;

*  MOp(OCTPYKTYPHbIE YCIOBHMS JIOKAINU3ALUH OPYIEHEHHMS.

BeliecTBeHHbIH COCTAB PYA M PYAOBMELLAKOLWKX nopoa obyc-
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JlaBJIMBAeT TEXHOJIOrMYecKue CBOMCTBA O60TaTUMOCTU Py U BblAene-
HUE MHMHEPAIOro-TeXHOJOrHYeCKHX pa3HOBUAIHOCTei. KauecTBeHHbIe
M KOJMYECTBEHHbLIC XapaKTePUCTUKM PYAOBMELIAIOLLEH cpeabl 1 MOp-
(ocTpyKTypHbIe OCODEHHOCTH PYIHbLIX TEJ IMPEefonpeneisior sbidop
cucTeMbl pa3paboOTKM MecTOpOXIeHHS M TEXHOJOrMYecKMe ToKasa-
Tend HOObIYM, T.€. NPERONPENeasiiOT TEXHOJOTHYECKME MMOKa3aTeau
TOpHBIX paboOT M rOPHO-TEXHHUYEEKHE YCITOBHMsI OTpaboTku. DTO jAaeT
BO3MOXHOCTb MHMHEPAJIOro-TeXHOJOrMYECKYI0 pPa3HOBHAHOCTb Py
[epeBeCTH B KATErOpPHIO TI'eQ)loro-teXHosormueckor® tuma. OcHob-
HBIM YCJIOBHEM BBIIEJIEHMS] 3TOr0 THMA, KaK TPABHUJIO, CUYUTAETCS
BO3MOXHOCTL MX CENIEKTUBHOM (pa3aenpHOoN) K00b1YH. DKOHOMHUYEC-
Kasg olieHKa lenecoofpa3HocTH pésne:(taoﬁ nobbiM M nepepaboTku
re0JIOro-TeXHOJNOTMYECKUX TUIIOB MM COBMECTHOH HX IepepaboTKm
(oborameHust) SABAAETCS OCHOBOM JUISl BBUIEOEHMS] MPOMBIILIEHHBIX
turnos pya (IT.AnosH, 1999).

[ e0/I0rO-TEXHOMOTMYECKOE RAPTUPOBAHME SIBISIETCS BaKHE -
ILMM COCTABHBIM 3NEMEHTOM TNPOLEcca pasBelKyd U MPOMBILUIEHHOTO
OCBOEHHS MeCTOopOoXaeHHs. Ero 3Tarbl M AeTalbHOCTh ONPeReNsitoTes
CTafMiiHOCTBIO Te0N0ro-pa3Be/oyHbIX pabor. C yueToM MOJHOTO
LIMKJIa pa3BelKH M OCBOEHMS MECTOPOXIEHMS BBIIEISIOTCS TPH OC-
HoBHbIe cTtanuu ['TK: -

Ilepean cmadus - MUHEPAIQIO-TEXHOJIOTHYECKME MCCIIENOBa-
HUS Ha CTaAMM TIOMCKOBO-OLEHOYHBIX pafoT ¥ npeaBapuTerbHOM
pasBelKH. .

Bmopas cmadus - NpOMBILUIEHHAs! THITH3ALMs PYA HA CTaIMu
JIETaJIbHON pa3BefiKH.

Tpembs cmadus - pynoONOArOTOBKA W YIpaBjieHWe KaueCTBOM
JOOBITBIX Py Ha CTAAUU DKCTUIYATALMOHHON pa3Beiku.

B.M.HM3outko (1997), npu reoioro-rexHoNOruyecKoi oneH-
K€ PYA Ha pasHbIX CTaJUAX U3YYEHHUS MeCTOPOXKICHUS, TAKXKE BblIe-
JISIET TPU OCHOBHBIX 3Tana. NOMCKOBO-OLEHOYHBIN, NpelnpoeKTHHIMA
¥ JeHCTBYIOLIEro NPEANpUATHS, YTO B MPUHLIMNE COOTBETCTRYET Bbi-
IUCYKA3AHHBIM CTAJIMAM,

[MockoabKy HA MapuurerckoM MeCTOPOXKIECHMU 3aBeplualoT-
cA Te0Noro-pa3BeloyHbie paboThl MO MPOEKTY MPEABaPUTENBHOM pas3-
BEIKW, BIIOJAHE CTECTBEHHO, YTO TUINM3alUs Pyl B ITOJHOM O6beMe
He MoxeT ObIThb BbimosHeHa. [lo cyluecTBy, ciaeayeT OrpaHWYHTLCS
BBLIEJIEHWEM MWHEPAJIOTO-TEXHOJIOIMYECKUX DPa3HOBMIHOCTEH DY,

46



YTO [UIS TEONOTO-3KOHOMMYECKON OlLIEHKM MEeCTOPOXIEHHMS HeIocTa-
toyHo. OnHako, y4yuThiBasg TO 0OCTOATENBLCTBO, YTO B TMpOLECCE
reoJoro-pasBeloYHbIX M HalUMX Hay4YHO-HMCCHEeN0BaTENIbCKUX pabor
10 OCHOBHBIM Pa3BefOYHBIM JIMHUSAM CeTb HabMomeHUH JOCTaTOMHO
CryllieHa, a TakXke HaMd TpOBEIEHbI NMEeTPOU3MYECKHE HCCIEN0Ba-
HUA MO OLIEHKE IOPHO-TeoJIOrMYeCKUX YCIOBHH OTpabOTKH, TOSBH-
Nach BO3MOXHOCTL TUMM3ALMIO PYA AOBECTH A0 CTANMM BbiIEleHHs
reo/Ioro-TeXHOJOTMYECKHUX TUMOB U TeM CaMbIM JaTh Haubosee roi-
HYIO OLEHKY Lelecoo0pa3HOCTH TMPOMBILLIEHHOTO OCBOEHMS MECTO-
POXIEeHUS Ha JAHHOW CTAaAUU ero U3Y4CHUS.

3amaya HalUMX MCCIeOBaHMM 3aKI04aeTcsl B BbIIENEHUH M
OKOHTYPUBAHUHM TEONOr0-TEXHOJOIMYECKHUX TUIIOB C LENbI0 obecrie-
YeHMS MOJHOr0 M KOMILIEKCHOTO MCIIOJB30BAHMS MX MPOMBILLIEH-
HbIX 3anacoB. OKOHTYpUBaHUE TUIOB Pyl NMPOBOAMJIOCH Ha IPOAOJb-
HBIX pa3pesax PyAHBIX Ten i MX 3Gh@deKTMBHOrO MCIMOJb30BaAHU
MpM KATeropusalMu M ToJAcyYeTe 3anacoB. B OCHOBe HccienoBaHMit
JIeXUT onpoboBaHKWE BCeX NOCTYMHBIX PYAHBIX IMEpeceyeHHd B rop-
HbIX BbIpabOTKAX C MCMONBL3OBAHMWEM OCTaBiiMxca aybnukatos Hopos-
JMIOBBIX W KepHOBBLIX mpo6. OnpoboBaHHe PYIHBIX TeJ MPOBOIMIOCH
nytem otbopa wWTyGHBIX 00pa3loB U ManooOBEMHBIX MPoh BECOM 10
15kr kaxpgad. PyaHeie Tena, mpociexeHHbIe TOPHBIMU BbIPAGOTKAMH,
onpoboBaMCh MO ONpeae/IeHHOW CeTH B COOTBETCTBMM C CHCTEMOM
NpeaBapuTeNIbHON pa3Benku MectopoxiaeHusa. Ilpu 3tom orbop
Maoob6beMHBIX MPO6 MO pPYIHBIM MHTEpPBaaaM [MPOBOJMUICH, Kak
npasuao, He Oonee yem 4vepe3 kaxawle 40-50M ¢ uUx nocienywoluei
NMPUBA3KOM K yXe 0TOOpaHHbIM BAJIOBBIM TEXHOJIOTHYECKHM MpobaM.
Ot6op wrydHBIX 06pa3oB U ManooObeMHBIX NMPo6 cCOMpOBOXIANCS
re0JIOrMYecKoi JoKyMeHTauuei onpoboBaHHOIO y4acTka, ¢ obecrie-
YeHueM MPeACTaBUTEIbHOCTH OTOOPaHHbIX Npob, a TakkKe MCNONb30-
BaHWEM MaTepUaJioB TEpBUYHONH TEOJOTMYECKOH TOKYMEHTALMHU H
MMEIOLLMXCS Pe3y/1bTaTOB XMMHYECKHX aHATM30B.

Beero mist tunusanuy pya Mapuurerckoro MecTOpoXACHUs
6buH 0TO6paHBl 62 NPo6bl: 13 HUX 28 MaTO06BEMHBIX MHHEPATBHBIX
npo6 (Becom15-20kr) u 34 npoGbl M3 ropHbIX BeIPabOTOK, d Takxke
ocTaTkoB 60po3moBOTO M KepHoBOTO ornpoGosaHus. M3 marepuana
MaT1000beMHBIX TIPO6 ObUTH OTOOpaHbl 5 MOHOMMHEpPaIbHLIX MPOO
NS ONpeaeseH|s codepXaHWi 6J1aropoaHbIX M PEeIKHMX METAUIOB B
canepute, raleHuTe, XaJbKOMUPUTE, MUPHTE M reMaTUTE, a TaKXKe
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27 obpasuos ans rnerpodpusMyeckux uccienoBaHuil. M3 wrydubix
06pa3uos ObUIM M3TOTOBJIEHB! 57 MpO3payHbIX U 65 MOJIMPOBAHHBIX
nutidoB. Marepuan mManooOnemHbix npo® Owl1 0bpaboTaH Ans Bbl-
[IOJIHEHUSI AHAIM30B; CMEKTPATbHOrO, PYAHOIO W CWIMKATHOIO - IO
12 npo6, a wis ¢aszoBoro - 62 npobsl. MUHepasTorHyecKkue UCcreno-
BaHMs CONPOBOXIAIMCE MUKPOCKOMMYECKUM M 3JIEKTPOHHO-MUKPO-
CKOMMUYeCcKHUM MukpodotorpapmpoBaHUeM.

,

3.2. BemecTBeHHblH COCTaB PyI M PYAOBMEINAIMX NOPOA.

[TpoBenenHblii HaMM KOMILIEKC MMHepalioro-nerporpagu-
YECKMX MCCIEIOBAHUN [aeT BO3MOXHOCTb HAMETHTb OCOOEHHOCTH
BELECTBEHHOro cocTaBa pyl M pyAOBMEWIAIOUWMX TOPOA, a TaKXKe
BbIABUTb XapakTep pacrpeleeHUsi B HUX OCHOBHBIX MOJIE3HBIX KOM-
NOHEHTOB M TEM CaMbIM BBIIEIHUTL NMPUPOAHbIE MUHEPAJIbHBIE Pa3HO-
BUAHOCTH C LENBI0 MX TEXHOJOTHYECKOrO TECTUPOBAHMA M YTOUYHE-
HHUSL HOMEHKJIATypbl TOBapHOH nbonymun. [IpypoaHas MuHepab-
Hasg pa3sHOBMIHOCTb - 3TO YCTOWYMBAs NapareHeTU4yeckas accColM-
aliusi MMHEPAJIOB C XapaKTEpPHBIMU CTPYKTYPHO-TEKCTYPHBIMH OCO-
OEHHOCTAMM PYA W BMELAIOUIUX [OPOJ, CAaralollMX CaMOCTOSTENb-
Hbi€ pYAHBIE TeJIa MJIM UX oNpeleeHHyi0 YyacTb. [To3aToMy ripu Bblae-
JIEHHM NPUPOAHBIX Pa3sHOBMAHOCTEH YYMTHIBAIOTCA TAKXKE COCTaB M
CTPYKTYpa pYIOBMEILAIOLKX MOPQI, T.K. MOKa3aTead 060raTMMOCTH
pPYA BHIBONATCS Ha LWIMXTe - pyda+mnoposa. Huxe nmpuBoAMTCs KpaT-
KOE ONMCaHHWE OCHOBHBIX PyAOBMelalrouinx nopoa Mapuurerckoro
MECTOPOXIEHMS.

Beile 6bU10 OTMEYEHO, YTO HA MapLUMIeTCKoOM MeCTOpoXne-
HUM OpyAEHEHHWE JIOKATM30BaHO B BY/JIKAHOTEHHbLIX M BYJKaHOIeHHO-
0Can04YHbIX 00pPA30BAHUAX CPEIHEro 20LeHa, NMPeACTaBIeHHbIX aHae-
3uTO-6a3aNbTaMM, aHIE3UTAMM, AHAE3UTO-JALMWTAMM, MX TyhaMu H
TyobpekunsiMu. 3HauMTeNbHasi 4acTh OPYIEHEHWH NpUypoueHa K
nankam rabbpo-anabazoB u IHOPUT-NOPGMUPHUTOB, CONPOBOXKIAIOLIMX
KBapl-CyibOUAHBIE XWIbl B Mpeaeaax 30H MPOXHUIKOBO-BKparuieH-
HOrO OpPYAEHEHHS. .-

AHJIe3uT0-023aNBThI XapaKTEPU3YIOTCH TUANOTNWINTOBOM, TO-
JIEUTOBOH, MUKDPOJIMTOBOH M NMHIOTAKCMTOBOH CTPYKTYPaAMH OCHOB-
HOW Macchl C MMHAANEKaMeHHOM TekcTypoii. OcHOBHAs Macca coCTo-
MT M3 TEMHOOYPOro BYAKaHWM4YECKOTO CTek/ia, B KOTODOM paccesiHbl
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TOHKHE MUKPOJMTBI M NMPU3MOYKM IJIaTMOKJIa3a, PeIKo MEJKHe 3ep-
Ha aBruTa, MarHeTuTa, a TaKkKe Haleno 3aMelleHHble KapboHaToM
PEeUKTOBble 3epHa OJIMBHMHA. MecTamMu B cTekie pasnuyuMBl CKOII-
JIEHUs] 3€JIEHOr0 XJIOPUTA M KOPOTKONPHU3MATHYECKME KPHUCTA/Ibl
riaruoksiasa pasmepom 0,1-0,2mMM. MUHIATHHBI B MTOPOAE KPYITHBIE,
IUaMETPOM [0 2,5MM, U UMEIOT ODBIYHO KaeMKY M3 HaTe4yHOro Kajlb-
LIMTa M 3epHBILIKAMM KBapUA C TMAPOOKUCHaMuU Xenesa. LleHTpaib-
HbIE YACTH CJIOXEHBI KPYITHbIMU FpaHOOJIaCTOBBIMU 3epHAMH YUCTOTO
kaibuuta. [TopdupoBbie BblaeNEHUs NMPEACTABICHB! TUIArHOKIA30M,
NMUpoOKceHOM M onMBUMHOM. CtpykTypa TydoB aHae3uTO-6a3anbTOB
NUTOKpUCTANNOKIacTHYecKas. LlemMenTupylomas macca COCTOMT M3
HeNpaBUJbHBIX OCKOJKOB CT€KIA, B DOMBLIMHCTBE C/Ty4Yaen 3aMeuieH-
HBIX CBETJIO3ENECHBIM XJIOPUT-CAOAMCTEIM NpoaykToM. O6IOMOYHBI
MaTepuasl MpeAacTaB/lieH OCKOJIKAMM KPUCTAJLIOB IJIarMokiasa u o6-
AoMkamy DGasanbToB M anzesuToB. TlocienHue ¢ deHOKpHCTALIAMA
MJardok/i1a3a OKOHTYPEHbl TOHKOW TMONOCKOM PYAHOrO BeliecTsa.
[Tnarvoknas ane6UTU3MpPOBaH, KapOOHATU3UPOBAH M CEPULIMTH3UPO-
BaH, 4 OCKOJIKM LIBETHBIX MMHEPATIOB HALIENO 3aMeLLEeHbl XJIOPUTOM H
KaJIbLIUTOM.

AHIE3UTHl UMEIOT LIMPOKOEe pacrpoOCTPaHEeHHE. YCTaHOBIEHBI
NMUpPoOKceHOBbIe, aMbuboI0BbIe, CAHUIUHOBBIE M KBapLEBhie Pa3HO-
BUAHOCTH. CTpPYKTYpa MOpOAbI MHWJIOTAKCUTOBasl, THalONWUIMTOBas,
MHKPOJIUTOBAsl, KPHUIITOKPUCTATHYECKass M aUIOTPHOMOP(HO3ep-
HucTtag. Texcrypa nopdwposasi, penko - abuposas. [lopdupossie
BbIIENEHMS TMPEACTABJIEHBI [TArHOK/Ia30M, MUPOKCEHOM U PEAKO po-
roBoil obmaHnkoii. [TocrenHue coxpaHuauch B cnabo M3IMEHEHHBIX
pasHOcTsiX. LIBeTHble MHHepaibl HalUEeNO 3aMelleHbl BTOPUYHBIM
npoaykTtom. Tlonasnsomas 4yacTh 3epeH NUMpokceHa obpasyer r1on-
Hble MCceBIOMOPGO3bl 3aMELUSHUS KanbluTa ¥ xnopura. Tyds U Ty-
(hobpexury aHAEe3UTOB UMEIOT OPEeKYMEBUIHYIO TEKCTYPY MU MENKOO6-
JIOMOYHYI0 KPHUCTAUIOJHTOKIACTHYECKYIO CTPYKTYpy. I[lupokiactsi
npencrapieHbl 00JIOMKaMH aHIE3MTOB, OCKOJIKOB CTEK1a M KPHCTal-
noB muHepaios. Hepenko Gonee menkue 00JIOMKH COCTaBASIIOT YacThb
LieMeHTa Hapsly C XJIOpDUTOM M 0CODEHHO KanbUWTOM. Bropuunbie
M3MEeHEHMs TIpeJCcTaBlIeHbl OKBapUeBaHUEM, KapOoHaTu3aluMel, Xio-
PUTH3aLMEH, peXe CEPULIMTU3ALIMEN.

AHAE3NTO-JAUMTL  XapaKTEPH3YIOTCS MOP(GUPOBOH M NMOJH-
dbupoBoit cTpykrypamu. OcHoBHasg Macca obnafaer aiioOTpHOMOp-
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(hHO3epHHUCTON, KPUNTOKPUCTALIMYECKOM, MUKPOJIUTOBOH M TOHKO-
3epHUCTON cTpyKTypamMu. IlopdupoBhie BblAeNeHUsi TpencTaBieHbl
TUTATHOKJIa30M M PEJIMKTAaMHM LBETHbIX MUHepanos. [Inardoxna3s cna-
60 anbOUTU3NPOBAH, CEepPULIMTU3UPOBAH M 3arps3HeH TOHKOMU Menu-
TOBOM MYTbIO M APKO MOJNSAPU3YIOLIMMUCH yellyiikamu cmoabl. [1o
niardokijiasy passupalotcss kapboHat u snmuaor. [TupokceH npen-
CTaBJeH aBFUTOM W JMOINCHUIOM, BTOPUYHbBIE MUHEpaIbl TIpeACTaBIe-
Hbl OMOTUTOM M XJopUTOM. AMdUbON npeacraBieH poreBoi oOMaH-
KOt poMOOBHOHOW M TmpuU3MaTH4ecKoi ¢opMel BenuuuHoi 0,2-
0,9mMm. Porosas o6MmaHka MHTEHCMBHO M3MeHeHa. PelIMKThI Cl0XeHbl
MOYTH HAUENO PYAHBIM MHHEpAJIOM (Marﬁe'rmom). Cpenu aHOe3uTo-
JAllMTOB BCTPEYAlOTCs 1UEJIOMHBlE Pa3sHOBMAHOCTH. B HMX nnarmo-
KJla3 IMoABeprcsi MWHTEHCHMBHOM AMaHOPTUTH3ALMM, BCJIEACTBUE YEro
€ro CcOCTaB MW3MEHWICs OO0 oaMrokiasa. Tydbl aHIe3UTO-IAaLUUTOB
MMEIOT JIMTOKPUCTALTMYECKYIO M TNCAMMUTOBYIO CTPYKTypbl. OHM
COCTOSIT M3 ODJOMKOB MOPOA ¥ OCKOJKOB MMHEpANIOB, CBS3aHHbIX
ueMeHTUpyloweit TydgoreHHoi maccoit. [locneausst cMiibHO M3MeHe-
Ha npoueccaMM YacTHYHOH NepeKpUCTAIAU3AUMH H XIODHTHU3ALHH.
Hapsiny ¢ TyoreHHbIM MaTepuaJloM poJib LIEMEHTA WIpPaeT TakxKe
MeNKOODJIOMOYHBIA NMUPOKIACTHYECKIHA MaTepHuall, KOTOPBIA LIeMEH-
TMpyeT Gonee kpynuble obnomku rnopoxa. [Iupoknactuyeckmii mare-
puan npeactaBieH 0o0JOMKaMHM aHAE3WTOB M aHIe3UTO-IalMTOB, a
TAKOKE OCKOJIKaMM Tutarnokiasa. O61omMky 3¢bdy3MBHBIX MOpPOL UMe-
10T MUKPOJIMTOBYIO, peXe TpaxutonoaobHyio crpykrypy. [lnarmoknas
ab0UTU3UMpOoBaH. B mnopone mpuCyTCTBYIOT MOHOKJIMHHBIA [HPOK-
ceH, poropasi 0OMaHKa M 3eMIMCTBIA NpoaykT snumorta. M3 akuec-
COPHBIX MMUHEPAJIOB BCTPEYAIOTCS ArMaTHT U MarHeTHT.

Kommekc ByJIKaHOTEHHBIX, BYJIKAHOT€HHO-OCAJOYHBIX M
KWIbHbIX 06pa3oBaHMil B OCHOBHOM OTHOCHMTCSl K TMOpPOAaM M3BECT-
KOBO-1LEJIOYHOH CEpUM U MO XMMHYECKOMY COCTaBy OJM30K K HOp-
MaJILHOMY cocTaBy 6a3aibTOB M aHIE3UTO-0a3aJIbTOB C NOAYMHEHHOM
pPOJBIO0 AHOE3UTO-JALIMTOB W HAUMTOB. ByjlKaHOreHHO-00J0MOYHbIE
0oOpa3oBaHMsi BEPXOB CPEJHEro 530LEHa OTIMYAlOTCA MOBBILIEHHOM
KanueBoi 1wenouHoctelo (IT.Anosn,1973; KapaneraH, IMapoHuksH,
1983). OTOT KOMIUIEKC MOPOA MOABEPTHYT B Pa3/IMYHOM CTEIEHH pe-
THOHAJIBHOMY 3€JIEHOKAMEHHOMY METaMopGhU3MY - MPONMWIMTH3ALIMH.
Haubosnee yacTbIMM KOMNOHEHTAMM MeTaMOP(HU30BaHHBIX MOPOA AB-
JIAIOTCS XJIOPMT M KapboHaT, B MeHbLUEH CTEeNeHH - alibbuT, xaiue-
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JIOH, KBapl, pexe - LUEOJUT. DNHIOT BcTpeyaeTcsl peako. Ksapu
BMECTE C CEPUUIMTOM M KaoJMHMTOM OoJjiee XapakKTepeH [Uisi OKOJIO-
pyaHbIX meTacoMaTuToB. [TocienHue npeacTasieHsl GalusMH aprii-
JTU3UTOB, KBapl-CEPULMTOBLIX METACOMATUTOB W MOHOKBAPLUTOB.
[Tocnennue ase ¢aumy LIMPOKO pasBuThl Ha yu.Jlzarunsop, a nepsas
- Ha y4y.Mapu. CnelyeT OTMETHTb, YTO APrMJIIM3MTH3ALIMK TTOIBEP-
THYTBI KaK JiaBbl ¥ Ty(Qbl, TAK M XMWJIbHEIE 0Opa30BaHUS OCHOBHOTO M
CPEIHEKUCIOro CcocTaBoB. B nocieaHUX 3HAYMTENbHO BO3pacTaeT
poJib CepUUMTa W KBapua. B apriyiimsvrax mIMHHCTOE BELIECTBO
MpeaCcTaBIeHO KAOMMHUTOM, a KapOOHAT - B OCHOBHOM KaJlbLIUTOM M
JIONOMUTOM, pexe - cuaeputoM. [To maHHBIM 3neKTpoHorpadHuyec-
KWX MCCIEeIOBAHMIA, B apri/uIM3nTax y4.Mapu MyCKOBHT IIPHCYTCTBY-
eT NOCTOSIHHO B HU3KOTEMIIepaTyPHOU MoluduKauuu, a B KBapil-ce-
PUIIMTOBBIX MeTacoMaTHTax y4./l3arumsop - Gosiee BBICOKOTEMIEpa-
TypHoit momupukaimu (Kapanersu, [lTaponwmksiv, 1983). Ha stom
OCHOBAHWM, 2 TAKXKE C YYETOM MHHEpPAJOro-reoXMMHUYECKHUX HCCre-
JIOBAHWH [eNaercsi BBIBOH, COTIACHO KOTOPOMY CpelHe-HU3KOTeM-
rnepaTypHble pPyAHblE MMHepaibHBIE aCCONMALUMM  Pa3BUTBI Ha
y4.Mapii, a cpeaHe-BRICOKOTEMIIEpATYpHbIe - Ha y4./(3arunsop. [ua-
poTepMasibHAsl PYAHAS MHHEpPAIU3allusl paccMaTpUBaeTcsl Kak elu-
HBIN MeHEeTUYECKUI Psill, lTapareHeTHYeCKU CBSI3aHHbIA C J0LEH-0JIH-
rOLEHOBBIM MarMaTH3MOM.

Pynbl MapumreTckoro MeCTOpoxXIeHuss MHOMOKOMITOHEHTHbIE
M OTHOCSTCS K 30J0TONOJMMETaJUIMYecKOi pyaHoi dopmauuu. [Ipo-
MBIIUIEHHOE 3HAYeHWEe UMEIOT 3amachkl 30J10Ta, cepebpa, Memau, CBUH-
ua ¥ uuHKa. M3 1onyTHHIX 2M€MEHTOB MHTEpec MpeacTaBisioT Kaj-
MM M celleH, BeTpedaoluecs B M3oMopdHoi npuMecu B chanepu-
Te. KOHUEHTpALMs TOAE3HbIX KOMIIOHEHTOB TIPOMCXOJHAT B paiidy-
HBIX PYIHBIX MMHEpaJiax, OmMcaHue KOTOpbIX mpuBoautcs Huxe. [lo
[MAHHBIM MUHEPATOTMYECKMX MCCICSHOBAaHWM, YCTAHOBIEHO, 4YTO TaB-
HBIMM PYJHBIMH MUHEpaJIaMW ABISIOTCH: MUPUT, XaJIbKOIIMPUT, cha-
JEPUT, TaIeHUT U TeMaTHT, & TakXkKe MHUHepaJibl 30Hbl OKHUCIEHUS W
BTOPHYHbIE Cyabhuabl Meau (tabn.3.2.1 n 3.2.2). B 30He okucneHus
yu.[3aruasop, mo JaHHeIM 62 (a3oBbIX aHAAH30B H3 4 PYIHBIX TeJ
YCTAHOBJIEHO, YTO CYMMApHOC KOJWYECTBO CYAb(UIHBIX MHHEDPAIOB
cocrasnger ot 3,9 mo 10%, B cpeaHem - 5,8%; OKMCIEGHHBIX - OT 6,5
no 21,6%, B cpeaHeM - 12,1%; KOauyecTBO BTOPMYHBIX CYJbOMIOB
meau cocrapiser 0,06-0,4%, s cpennem - 0,11%. B cyapduaHbX py-
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Tabauua 3.2.1.
KonuuecTBeHHBbIA MUHEpPaNbHBIA COCTaB THITOB pyA
MapuLHreTcKoro MecTopoOXIeHHs
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rop.mr.10 | 7,8 0,70 | 0,04 [ 2,30 - [ 3.1 | 0,07 | 0,51 [4,2] 14,3
ropamrr.l | 6,6 | 4,90 (0,007 220 - | 02 |0,02]002]|76] 1.6
Oxuenen- |3 41 066006 |070] - | 85| 043] 1,0 [1.8] 59,8
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[Tpononxenue 1, Tabnuuer 3.2.1.

6

7

8

9

10 |11

PynHoe
Teno 6.
OkucneH-
HbIE PY/Ibl

4,0

0,2

1,6

4,2

0,1

2,2

5,6 | 58,6

Cynbhun-
HbIe pYIbl

5,2

0,7

3.5

0,1

c.

0,2

391 42

Mapu,
Pynnoe
Teno 2.
Cynudun-
Hbi€ pYIbI

1.3

CJI.

8,7

1,5

Tabnuua 3.2.2.
KonuyecTBeHHbI MUHEpaNbHbBIA COCTAB TUIIOB pya y4.Jl3aruu3op
(pyaHoe Teno 7)

(BecoBoit %)

5 OKHCIeHHBIE
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g | S © ‘R R o
1 2 3 4 5 6 7 8 9 10
1, 1,1 0,15 - 0,06 | 7,5 - 05 1] 1.4 751
2L 1,4 0,43 - 0,40 | 10,1 | 0,4 1,0 1,4 68,0
3.1 09 | 0,11 - 0,03 86 | 0,2 | 0,1 1,8 80,0
4, (] 1,05 - 0,03 (11,4 0,7 { 0,2 | 2,1 85,0
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6. 2.8 0,30 0,11 0,06 | 16,0 | 0,9 0,3 2,4 TTi7
7. 'k 6:9]-0.50 - 1.0 | 8 |02 | 03 2.0 43,3
8. 3.6 0,06 - 2,501 7,8 - 3.0 | 25 52.1
9. | 46 0,50 - 0,8 | 56 | 0,2 [ 0,8 | 0,8 40,0
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[Iponomxkenue 1, Tabauusr 3.2.2.

1 2 3 4 5 2 1.2 | R 9 10
10.] 4.1 | 1,0 | 0,14 0,60 61 | 0,6 | 1,1 | 20 | SLI
11.] 3,2 | 1,60 | 0,07 ]0,70] 9,8 | 0.8 | 0,8 | 2,8 | 50,0
120 60 [ 1,40 | 021 [0,09] 8009 |01 1,3] 518
13.| 11,8 ] 0,54 | - |192]32 | cn |004] 62| 50
14.0 84 | 037 | - l201[406 | cn |05 56| 133
15.] 36 | 0,50 | - |[3.18[ 1.9 | 0,1 | 084 22| 190
16.] 7,7 | 1,40 | 0,15 | 2,07 | 3,4 | 0,2 | 0.7 | 28 | 200
17.0151] 0,50 | - [505] 08, | cn | 02 ] 77| 50
18.] 7.6 | 470 | - |1,05]0,06] 00 | ox | 7,0 | 2.3
19.] 638 | 3,40 | - 1560 - | - 1013] 59 :
20.| 57 | 1,20 | - 099 01| - -] - |100 :
2.1 09 [ 604 | - [099[02 01| - [90]| 23
2. 48 | 0,5 | - lo30| - | - | - | 74 -
23.| 56 | 3,74 | 0,05 |1,33] 0,3 | cr. | cn | 6,1 1,5

1aX CYMMAapHO€ KOMMYECTBO CYJIb(HUAHBIX MMWHEPAIOB COCTABIACT
7,8-12,8%, B cpennem - 10,4%; owucieHHbIX MuHepamos - 0,1-1,2%,
B cpeaHeM - 0,55%, a KOIMYECTBO BTOPUYHBIX CYILMUIOB MEAN COC-
TapisieT ot caexos 1o 0,02%. Pezynbraru KOJIM4ECTBEHHOIO MMHepa-
JIOrMYECKOro aHaM3a HAMM LUMPOKO JMCIOJIb30BAaHbI MPH COCTaBJe-
HHUU CXEMBI TMPOCTPAHCTBEHHOTO paCIpeleNeHus pPasHOBUAHOCTEN M
THIIOB Pyl Ha [POAOJbLHOM MPOEKLMU PYIHOro Tena 7 Jis NoacyeTa
3anacoB 1o turnaMm pya (puc.3.3.1).

Camopoanoe 301010 (371€KTpyM) U cepebpo. B pymax Map-
LUIeTCKOI0 MECTOpPOXKAEHHs] CaMOPOAHOE 30JI0TO PACHpPOCTPaHEHO
KpaitHe HepaBHOMepHO. Ero MOBBILIEHHbIE CONEPXKAHUSI YCTAHOBIIE-
Hbl B pyaax yuactka Mapu (puc.3.2.1. u 3.2.2.). CamopoaHoe 30-
Jorto obpadyeT BrIOYEHUS B CyabdMIaX M BO BMEULIAIOIIEH MOPO-
ne. Yaie Bcero 3T BKIOYEHUS MNPUYPOYEHbl K MHUKPOTpELLMHAM,
MMKPOIIOPaM MIIM K CTBIKY Pa3TUYHBIX MuHepaioB. Kak moKasbiBaiT
pe3yJIbTaThl MPOOMPHOIO U CIEKTPATBHOIO aHajM3a MOHOMHHEpab-
HBIX P06, OCHOBHbIMM KOHLIEHTPATOPAMH 30/10Ta ABISIOTCS: cae-
DUT, TAJIEHUT, XAIbKOITMPUT, TEMATUT, TIUPHUT, a4 TAKKE JIUMOHHT, Ma-
JIAXUT W BTOpUYHBIE Ccyabunsl Meau (Tatn.3.2.3, puc.3.2.2). Popma
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Puc.3.2.1. BoiaeneHue caMOpOAHOro 3070Ta U 3JIEKTPyMa
B pydax MapuureTckKoro MeCTOPOXICHHS.
1-camopoaHoe 30n0To (Au) Ha rpaHulie KBapua u kapboHara
(TemMHO-cepoe). CBeT/Io-cepble TOJS - XaJIbKOIMUPUT. X 95.
Yy Mapu, pya.llanmHuoxyp, wt.4,%-7.
2-blaenenue anekrpyma (El) Ha rpanuue chanepura (cepoe)
¢ kBapueMm (yepHoe). B chanepure MHUKpPOBKIIOYEHHUS U TTIPO-
XWIKH XxaabKomupHuTa (cBetno-cepoe). x 220. Yu.Mapu, pya.
[MpBawen-Byaarunsop, wr.7, 147M, %x-2. ®oro T'PIT.
3-anextpyM (El) Ha rpanuiie raneHura (6enoe) ¥ TMNUIAMO-
MopdHo3epHUCTOrO KBapua (TeMHo-cepoe). X 220. Yu.Mapu,
pya.llpsawen-byaarumgsop, wr.7, wrp.3, 98Mm, x-5. Poro
B.[TapoHnuksHa.
4-ppiaeneHus1 KceHoMopdHOro anekTpyMma (CBeT/lO-cepoe B
LeHTpe) B KBaple (cepoe) C BKIIUEHHAMU XaNnbKOTIUPUTA
(benoe) u nMMoOHUTA (cBeTNO-cepoe cBepxy). x 220. Yu.Mapu,
pya.Mapu, w-228, p.T.2.
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Puc.3.2.2. BoineneHue caMopoaHOTO 3040Ta B IVIABHBIX PYAHBIX
MuHepaiax MapuureTckoro MeCcTopoxXaeHus.

1-BplgeNIEHWE caMOpOaHOro 3o00ta (Au) B chanepute (Sf)
B KOHTaKTe ¢ KBapueM (Q). x 450. Yu.[{3arunsop.

2-BBlfienerme camopoaHoro 3o0jota (Au) B raeHute (Ga) B
KOHTakTe ¢ kpapuem (Q). x 300. Yy.Mapu.

3-BblIEIEHHE CAMOPOIHOrO 30/10Ta (Au) B XaXibKONMUPUTE
(Cp). x 220. Yu.MapiL.

4-BplneneHue caMopoaHoro 3on0ta (Au) B kBapue (Q).
X 340. Yu izaruazop.
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BbIAEJIEHWI KarieBUIHAS, U30MEeTPrUEeCcKas, HENpaBWibHbIX OYepTa-
HUH W COOTBETCTBYET KOH(UIypauuM TMoJOCTei, B KOTOPBIX OTKIA-
JIbIBAIOCH 30J10T0. Pa3mepst 3omotuH konebmwores ot 0,007 (yu.[3a-
ruazop) ao 0,09mm (yu.Mapu); npeobaagaioT BblaeNeHUs B CPeAHEM
0,02-0,07Mm (okono 65-70%). LiseT 30/0Ta MOA MUKPOCKONOM B OC-
HOBHOM CBETIO-XKEAThiM, YTO YKa3blBa€T HA ero HH3KYl0 Impoby.
XKenroe 3on0to HauGonee yacto orMeyaercs B pyaax yu.Mapu. B no-
JUMETATINYECKUX PyAax Hapsay ¢ HU3KOMPOOHBIM 30JI0TOM BCTPeYa-
erca Takxke 3nekTpyM (pya.llpeaiuen-bynaruazop). DaekTpym B py-
nmax Mapuurerckoro Mectopoxaenus ycraHopieH A.HM.KapanetsHom
u B.O.TlapouuksiHoMm (1983), 4To 1o MX MHEHMIO YKA3bplBAeT Ha HMU3-
KO-TeMIepaTypHble YCIOBHS 00pa3oBaHHMS pyA. DJIEKTPYM XapakTe-
PU3YETCA CBETNO-KPEMOBO-KEATHIM LIBETOM, OTHOCHTENBHO HHU3KHUM
peibedoM M BBICOKOM OTpaxaTenbHOH crocobHocThio. B pynax
yu.Mapil 30/10TO B OCHOBHOM IpeACTaBIeHO TOHKOAMCIIEPCHOM dop-
MOM, a Ha yu.Jl3aruasop - CyOMMKPOCKONMYECKOH AucnepcHOoM dop-
moit. CaMoponHoe 3010TO B pyaax y4.[d3arunsop Bcrpeyaercss OTHO-
CUTENbHO Malo. [10 JaHHBIM MHHEPAIOrO-reOXMMHYECKHX M 3JIeK-
TPOHHO-MHUKPOCKOMUYECKNX MCCAEI0BaHMM, TOHKOAUCTEPCHOE 30J10-
TO NMPEACTaBIeHO B BUAE TOHKHUX IPOXWIKOB M KalUIeBUAHBIX (hopm
MPEUMYLLIECTBEHHO B reMatuTe, caiepure, XalbKOMHUPUTE, B MEHb-
uleid creneHu - B nupuTe WM Keapue (p.1.7,%-8,9,9a) (puc.3.2.2,
3.2.3). CamoponHoe cepedbpo YCTAHOBIEHO B pyAax PYLOINpPOsIBAEHMUS
MpBaweH-bynaruazop Ha rpaHUlie 2JeKTPyMAa M TaleHWTa, a TaKXe B
kapbonare (C.Anosin ¥ 1p.,1987). Ha yu.[i3arumsop cepebpo npu-
CYTCTBYET B BUIE EAMHWMYHBLIX aucrepcHuiXx yvactviu (ao 0,02mm) B
MUPUT-TEMATUT-XAJIBKOITMPUTOBOM accoumanuu. OCHOBHas Macca
cepebpa M30MOpdHO CBsI3aHa C XaJIbKOINMPHUTOM, MEHbLLE - raje-
HUTOM, TEHHaHTUTOM, 3HapIrMTOM M APYrMMH cyabpuaamu. B okuc-
JIEHHBIX pylax BbIIEJIEHHS CaMOPOAHBIX OJaropoaHbIX METAIOB
OOBIYHO NPUYPONEHBI K IUMOHMTY U MaslaxuTy (1abn.3.2.3).

Xa bKOMWPHT BMECTE C MUPHTOM SBJINETCS DIaBHbIM PYLOOD-
pa3ylouiMM MuHepasioM. OH upeacTaBieH [IPOXWIKOBO-BKpanieH-
HBIMH arperaTamMu; BCTPEYAIOTCH TAaKXKe KPYIHbIE BKpaIIeHHUKH
XaJbKOMMPUTA B HHTEPCTULIMAX KBapLia WM MMUpHUTa. MecTaMu KpyT-
HbIE arperathl XaJlbKOMMUPHUTA COAEPXKAT MEJIKUE BKIIIOYEHUsS! MMUPHUTA,
pasmepamyn ot 0,08 mo 0,1-0,2MM. /I0BONBHO 4HacThl XaJibKOIIMPHT-
chanepuToBbie arperatbi, B KOTOPbIX XalbKOIMPUT CPACTaeTcsi Co
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Puc.3.2.3. YabTpaMHUKpPOCTPYKTYPbI [NABHBIX PYAHBIX
MUHepaioB MapUUreTcKOro MECTOPOXAEHUS.

1-BblIENEHUS 3010T2 B KOHTAKTE MUPUTOB PA3THUYHBIX
reHepauuit. dnextpoHHasg Mukpodororpadusa. x 20000,

2-yNbTPaMUKPOGTPYKTYpa chaepuTa. DNeKTpoHHan
mukpodororpadma. x 12000.

3-ynbTPAMUKDPOCTPYKTYPA FANCHUTA. DIEKTPOHHAS
mukpodotorpadus. x 12000,
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Tabauna 3.2.3.

Conepxanue 3070Ta U cepebpa B MIABHBIX MMHEpaiax
MapuureTckoro MeCTOpOXIeHHs 1O JaHHBIM TPOGUPHOro U
KOJIMYECTBEHHOTO CIIEKTPaIbHOrO aHalNu308

[To matepuanram Mapuurerckoi I'PIT,
UI'H HAH u ApMHHIpOLBETMETA.

Kosnuyecr-
[MpobupHbIi BEHHBII
aHanu3 CTIEKTpajib-
Ne HBII aHAJIH3
Ne Yyacrok Munepan, pyaa
- ’ 529 & - 5 ‘§ &
i gat = B o8 o
2 2 5:7 ?ﬁ E Q f::
ga gea
Mapu
i careput 44 1 2,6 | 24,1 123 ] 4,85
2 rajieHUT 13 1§ 1745 43 2,41
3. KRAPILL Y, 0,5 4,9 101 0,6
KapboHar
4, (asxepn) i 0,1 3.5 - -
5. i A 4 os] 59 59 |07
APrHJUTH3UTEL
CBHHLIOBO-
6. MHKOBaE PV 97 5,2 12,4 - -
2 ITUPHT - - - 2 L5
8. XaJIbKOITHPHUT - - - 11 7,06
9. TAMOHUT - - - 2 1.5
10. BTOPHYHbIE . ) . 5 5.2
MUHEpPaIbl MEIH i
J3arnusop
k1 XaJTBKOITMPHUT 14 0,6 90,0 16 1,1
12. MTUPUT - - - B 0,6
£3: reMaTHT - - - 6 8,8
14. cchanepur - - - 3 2.1
15; KBapL - - - 14 0,2
16. AOJOMMT 3 - 2,0 13 0,5
17. JIMMOHHT - - - 3 1.7
18. MaJlaXuT - - - 2 1.3
19, MeIHas pyaa 245 | 3,76 § 11,35 S 1,1
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cthanepuToM MM obpacTaeT €ro 3epHamMu ¢ oOpa3oBaHUEM TMpephl-
BUCTOM KaeMku, ToniuHoil He 6Gomee 0,003mMMm. Hepemnko Habuio-
IAlTCS CPOCTKM Xalbkonuputa ¢ Oneknoi pymoi. Ha yu.Mapu
NOCAEAHsS HaA0XeHa Ha MEeAHYH MMHEpPAIM3aluI0 M 3aMellaeT
XaJbKOMUPUT ¢ 00pa30BaHMEM XapaKTePHBIX CTPYKTYp 3aMelleHus. B
XaJIbKOMUPHUT-TEMAaTHT-MarHETUTOBBIX arperatax XaJlbKOMUPHT Tpei-
CTaB/IeH CIUIOIUHBIMM M KPYMHO3EPHUCTBIMM MaccaMM, pexe KpHcC-
TalaMK TeTpaspuyeckoro obsiMka. 3mech OH acCOUMUPYET C MHUPH-
TOM, TeMaTHUTOM, C(pajiepuTOM, TEHHAHTUTOM, SHAPTHTFeM M SIBJISIETCS
NOMHHHUDYIOILMM DpYAHBIM MHHepaioM. B noaumeTalsinyeckoi H
KBapl-KapOOHAaTHOH accouMalusX KOJIWYECTBO XabKOTIUPHUTA PE3KO
majaetr. B nonuMeTamiiMyeckoin acéoun-fuuu XaJIbKOMUPUT Tpopac-
TaeT B bonee paHHUII chanepuT, obpasys B HEM BKIJIIOYEHHS BEJIMYH-
Hoit ot 0,005 go 0,5-0,6mm (y4.Mapu,wt.2). Hapsany ¢ BKIoO4YeHU-
sIMU B chanepure, XaJbKONMUPHUT Pa3BUBACTCS TAKXKe B BUIIE CaMOCTO-
ATENbHBIX BKPAILIEHHUKOB BO BMellalowieit noponae. 31ech, B OKOMO-
PYIHBIX APTMJUITM3UTAaX, XaJIbKOIIMPUT NMPUCYTCTBYET B TECHOM acco-
uMauuu ¢ nuputoM. OH obpa3syeT paccessHHYIO BKparJIeHHOCTb KCe-
HoMOpdHBIX yacTul] pazMepaMu go 0,06MM B monepeuHuke. B men-
HbIX M KBaplL-KapOOHATHBIX MPOXHWIKAX 36PHUCTHIE MacChl XaabKO-
MUPHTA YacTO (PPOHTANBLHO 3aMellaleTcs TEHHAHTUTOM W DHAPIUTOM,
a TaKXe 30HaIbHO GOPHHUTOM M XanbKO3MHOM. TlocneHUe B XaabKo-
NUpUTE OOHAPYKMBAIOTCS TOMBKO Ha rpaHule ¢ Kapbouarom. Yacto
B PYIAHBIX 30HaxX XaJbKOMMWPHUT ClaraeT MACCHBHbIE U I'YCTOBKpAILJIEH-
Hbl¢ MeIHble PYIAbl C BKIWOYEHUAMH nupuTa (yu.Mapu,p.T.2,cKkB.41).
B nonax xanepkonmupHuTa HabMIONAKTCH BbIAEAEHWS CAMOPOIHOTO 30-
nora (puc.3.2.2,0.3). Ha BepXHMX rOpM30HTAX PYAHBIX TEN JOBOJb-
HO 4acTO HaOMIOLaeTCH MHTEHCUBHOE 3aMellieHHe XalbKOMUPUTa Jik-
MOHHMTOM, OOpHHTOM, XaJbKO3MHOM H KOBEJJIMHOM. BHyTpeHHss
CTPYKTYPa  XaJIbKOMHMPHUTA CPEIHEKPYMHO3EPHUCTAs, alJIOTPHOMOP-
(¢HO3epHUCTasE, MEHbLIE - THIMIMOMOPODHO3EPHUCTAsA C DPEAKUMM
MJaCTUHAaMHM W TIOJJUCUHTETUYECKMMM ABOMHMKaMM. Ilo JaHHBIM
CTIEKTPANBHOIO aHANM3a, B XAJIbKOIIMPUTE YCTAHOBJEHBI TIpUMecH (B
%) Bucmyta - 0,003-0,1, cepebpa - 0,01-0,03, cenena - 0,013-0,026,
kagmusi - 0,024, mbiussika - 0,089, cyppmbl - 0,01, mapranua -
0,001-0,003, Tennypa - 0,01-0,05.

Cdanepur sBISeTCH OCHOBHBIM PYya006pasyloliMM MUHepa-
JOM TONMMETaIMYECKOM, MEIHO-TeMaTUTOBOM M Kpapl-KapGoHaT-
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HOM accolMaluMi W OJHUM U3 INaBHBIX KOHLEHTPAaTopoB Ojaropoj-
HbIX MeTautoB (Ta6n.3.2.3). Ha yuy.Mapu, B nommmeraminyeckoi
GopMaLMmM OH MpeacTaBIeH OTHOCHMTEJILHO KPYITHO3EPHUCTHIMU ar-
perataMi ¥ pexe - KpUCTaJUIaMM TETPasdpU4yecKOro M OKTaslpuyec-
koro obnuka (wr.7,urrp.1). Hepeaxo oGpa3yer MOHOMUHepPaJIbHbIE
CKOIUIEHMS] B XKWJIAX, NPOXUIKAX WM THE3/Iax; BCTpevyaeTcs TaKkKe B
BUJE BKparUICHHMKOB BO BMeluaiolled nopoge. B chanepure yacro
pa3BUTBl npopacTaHusi 0oynee NMO3OHUX XaJIbKONMMPUTA M TaNeHUTa, a
TAKXKE PaHHEro nmupMTa, pexe Oiexkoi pyasl, obpasyloue BKIOYe-
uus ot 0,005 no 1-2mMM. B MenHO-LIMHKOBBIX pyaax MecraMH Habio-
[AETCs TOHKAs IMYJIbCUOHHAsl BKPAIUIEHHOCTh XalbKOMUPHTA B ca-
nepuTe. Ha 10XHOM NMpONOKEHUU PYLHOI 30HBI 2 canepuT umeer
OrpaHMYeHHOE PacrpoCTPaHEHHWE M BCTPEYAETCs TOJILKO CIIopaauyec-
KW cpeau XajJbkonuputosoro arperata. Ccanepur npeacrTapieH ABY-
Msl Pa3sHOBUIHOCTSIMM: MEIOBO-XKeJThbIM KieiloaHOM, B KOTOPOM
cogepxkaHue xene3a He npesbinraetT 0,1%, u XexeszocomepXKaldm
MapMaTUTOM C coiepxaHueMm xene3a no 3%. B nonax coanepura
4YacTo BCTPEYAlOTCsl BKJIIOYEHMsI camoponHoro 3ojora (puc.3.2.2). B
MEIHO-TeMaTUTOBLIX pyaax yuy./[3aruasop cdajepur mnpeacTaBieH
MeJIKMMHM KceHoMopdHbiMK uacTulamu (ot 0,03-0,08 mo 0,15Mm),
paccestHHbIMM B JIPOMEXYTKax 3cpeH NMUpUTa, MHOTAA B CaMOM ITU-
puTe. DTa reHepaius cdanepura 4acto COOEPKHUT IMYJIbCUEBMAHbDIE
YACTULB! XaJIbKOIIMPUTA, PeXe NUppoTHHA B Konuuectee 1-3% ero
mowaau. Peako chanepur um xaabKONMPUT 06pas’yioT B3aMMOBKIIO-
yajoumecs BoiaeneHus. Konnuecrso cohanepura konebiercs B npeje-
nax ot caenoB g0 10-13%, cocrapnsis B cpenHeMm 2,5-3%. BHyTtpeH-
HAS CTPYKTYpa MOHOMMHEpAJIbHOIO arperara TMIIMIHOMOp(HO3ep-
HUCTAsi, MHOLLA OTMEYAIOTCS TONMCUHTETHYECKME NBOMHMKM POCTa.
Ccdanepur N0BOJIBHO MHTEHCHMBHO KaTakJIazMpoBaH, MO MHOTOYUC-
JIEHHBIM TPEILMHKAM pa3BUTHI ITPOXKUIKU TaJleHUTa, XalbKOITUPUTA M
KapboHaTa. YJbTPaMUKPOCTPYKTYpa cdajepuTa TPUBOAMTCS Ha
puc.3.2.3, ¢.2. User chaiepura BapbUpyeT B IIMPOKOM AHMAanasoHe:
OT YepHOI'0 MapMartuTa L0 cBerjoro kieogpaHa. OH uanie Bcero
yepHblit, OypoBarto-yepHblit (pym.Jlannmmkyp, IIpBauwen-bymarmi-
30p), pexe - KOpPUYHEeBBIH, XKeIToBaTO-KOpUYHEBbl. Kak rokasanu
uccienopaHus A.M.Kapanerana u B.O.Ilaponuksana (1983), or ceer-
JIOOKpalleHHBIX ¢(haTepruTOB K TEMHBIM PA3HOBHUIHOCTIM 3HAYUTEb-
HO (okoso 1,5-2pasa) BO3pacraeT KOHUCHTpAUMs MeIH, MapraHua,
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MarHusi, xenesa, kobajibya, THTAHA, 4 TAKXKE CBMHLA, cepebpa W BHC-
MmyTa. Hapsiny ¢ 3TUMU pUMECAMM, XMMUYECKMMHU M CNEKPATLHBIMU
aHanusamu® B chanepure yCTAHOBICHB! TTOBBILIEHHbBIE COJAEPXKaHMS
kagmus - 1o 4500r/T - obelyHO B KiaeiodaHe, Xxenesa - B CpenHeM
0,67-1,01% (yu.Mapu), ramma - xo 0,01%. ConepxaHusi 30j0Ta B
canepure mocruraer 30r/T npu cpenHem - 2,6 (xuM.aHanu3) - 4,85
(crieKTpasibHBIMA aHAJIM3). ‘

Taneunt SBANETCA OOHMM M3 IVIABHBIX PYIHbLIX MMHEPAJIOB M
KOHULEHTpaTopoMm ©naropoiHbix MeTauioB. Ero paclipeaeneHue He-
paBHOMEpHOe. YCTaHORBIEHO, 4TO ¢ IIYyOMHON NMPOUCXOOUT yMeHbIle-
HMe KOHUeHTpauuM ratenura: ¢ 20-22% ofbeMHOro cogepxaHus Ha
BEPXHHUX TOPM30HTAX (pyﬂ.HpBaméH—Bﬁuamnaop) 10 3,2% Ha HMX-
Hux ropusonTax (pya.llanuummkyp). Fanenur obpasyeT Menxko-cpen-
HE3ePHHCTHIE KCEHOMOPMHBIE ArperaThi, PACIIONOXEHHBIC B MEX3ep-
HOBBIX TIpOCTpaHCTBax KBapla, caneputa M pexe kapbomara. Pas-
Mepbl BblaeneHuit ranenuta konebmores or 0,005 go 1-2mM, ¢ npe-
obnagmanue Bblaenenud 0,1-0,3mMM. B noammeramimyeckux pyaax
yu.Mapiu oH obpa3syeT BKPArICHHWKM, TOHKME BOJOCAHBIE TPOXWI-
KH ¥ atorpuomopdHbie BbileneHus B cajiepiTe 1 BO BMELIAIOIINX
MOpoAax. 31ech raJIEHUT aCCOLMUPYET C XalbKOTTHPUTOM M chartepu-
TOM, o0Opasysi ¢ HUMM TECHBIE CpacTaHWs. BHYTpeHHSin CTpyKTypa
KPYNHO3EPHUCTLIX arperatoB - runuanomopdHosepHucras. Ha yu.
Hd2aruazop, B To# Xe dopMmauuu, reMaTMT obpa3syer KpucTaniosep-
HMCTBIE MAacChl, 3aMeilaloiluve Mo KpasgM chalepuT, XaTbKONMUPHUT U
NMUPUT, peako obpasys NPOXWIKKM B HUX. OTMedaercd nepecedeHue
MoJied raNeHuTa MpoXMIKaMu kapOoHara nos3nHell redepaluu M Ha-
obopor. B MeaHO-reMaTuTOBOI accouMaldy TIPMMECH TaleHUTa OT-
Me4awTcsa B BWIE yactull padmepamu no 0,05MMm, yaiie Bcero B no-
asx chanepurta. B MenHbIX pynax, Ha I0KHOM IIPOAOKEHUN 30HBI 2,
TaJICHUT MMeeT OTHOCHTEILHO OorpaHuveHHoe passutue. [lonobHo
XaNbKONUPHUTY OH MHTEHCHMBHO 3aMellaeTca Onexinoit pyuoit ¢ obpa-

* XMMHUYECKUE aHAMU3sl MOHOMHUHEpaNbHBIX NMPO6 Ha peakue aje-
MEHTBI BBITIONHEHBl B ADMHMIIPOIIBETMETE, aHAJTHUTHKAMM: 10 cele-
HY, TEJUIYpY ¥ BUCMYTY - B.ADYTIOHSH, N0 KaaMUIO, TAUTHIO WU rep-
MaHuio - H.JlanuensiH, no cypeMe, MbILUbLSAKY, MOJIMONEHY M WHAUIO
- ®. AxongH, no mapranuy - H.ITunnnocsH. CnexrpaibHbie aHany-
3bi BbIONHEHbI B ApmHunpousermere, UTH HAH u Vnpasicuuu
reQJIOTHHN.
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30BaHUEM XapaKTepHbIX CTPYKTYp 3aMmellleHMs. B rajeHure ycraHon-
neHsl u3omopdHeie npumecu cyppMel - 0,03-0,1%, Bucmyra - 0,01-
0,1%, mpimbska - 0,003%, ceneHa, Teaypa v BUCMYTA,

IInput siBisieTcsa TJaBHbIM pynoobpasyiolnium MuHepaioM. Ha
yu./[3arunzop OH NPUCYTCTBYET BO BCEX aCCOUMALMAX B Pa3IMYHbIX
coueTaHMsX ¢ pynoobpasyounmMu  munepanamu. Ilupur 1 rene-
palun 00pasyeT MaJlOMOLIHbIE [IPOXKANKK A PACCESIHHYIO BKpanieH-
HOCTh B OKOJIODYAHBIX Nopodax. XapakrepHbl BKParIeHHUKKH KyOu-
YeCcKOro ObJIMKa B aCCOLMALMM C PYTHAOM, peXe MUPPOTHHOM M M-
nmoreHHsIM DopHHTOM. KOJIWMYeCcTBO BKparvieHHOro nMUpUTa B OKOJIO-
pyAHBIX Topojax aoxoaut a0 20% nnowany HuiMGOB MPU CPeAHEM
apaderun 7,5%. Tluput 11 reHepaumm siBnsgercst rnaBHBIM pylnoobpa-
IVIOUIMM KOMITOHEHTOM MEAHO-TEMATUTOBBLIX PYi, B KOTOPBIX €ro co-
nepxaHue goxoxut no 30%. I'naphas macca mMupuTa IpeacTapieHa
BKPArJIEeHHOCTbIO B TMOPOJAE M XMIBHBIX MWHEpanax M30IUpOBaH-
HBIMW YACTHILIAMM M OYEHb YACTO COBEPLIEHHBIMH KPUCTANNAMM KYy-
GYUECKOro, pexe IeHTAroHIoJeKas’ApuiYeckoro obauKa. Benuuuua
seped or 0,01 mo 1-2mm, yauie scero 0,08-0,2mM. B nupure peako
OTMEHAKOTCS TIPOXUIIKK TaJIeHUTa, XaTbKOMMpUTa, Haprurta, kapbo-
HaTa; 3aMellleHHe Yallle BCero MPOMCXOIUT 10 (PPOHTAJIBHOH JTMHUU.
MHorna B TpeWIMHKAX CHAWHOCTH MUPUTA ODHApYXMBAIOTCS MHOIO-
YHCJIEHHBIE PA3HOOPUCHTHPOBAHHLIC WMIOAbYATBIE KPUCTALIBI TeMa-
tmta, TlocienHue Mexiay KpUCTAJUIAMM NWPUTA 4acTo obpasylor
CKOIUIEHUs] B BUJIE PO3ETOK. 3HECh Xe BCTPEUAIOTCH MENKO3ePHUCTHIC
BKJIIOYEHHMST pyTHaia. B KBapile ¥ BO BMeLUalollei rnopoie nmupur ob-
pasyer TpOXMJIKOBO-BKPAIUIEHHLIE arperatbl, [pPUYeM BKpallieH-
HOCTh TIMPUTA MECTAMH MMEET CrycTKOBbIN xapakrtep. ITupur B BHIe
BKJIOUYEHMIE yacTo BeTpewaercss B canepute u xaibkonupure. [lo
nepudepun BKPAMIEHHUKOB XIbKONMPUTA MEcTaMU TIMPHT 0bpa-
3yeT TOHKME oKalMieHUsi. B TUMOHNTE NMPUT OTMEYEH B BUJIe OCTa-
TOUYHBIX CTPYKTYpP. MecTaMu Xe TMMOHUT 3aMEIACT NUPUT ¢ LeHTpa,
ocTapiss ero B Bujae kaemok. Habuonaiores ncesroMopdossl AuMo-
HuTa o nuputy. Ha yu.Mapu nuput uMeeT OTHOCHTEJIbHO Hebormb-
1oe pa3BUTHE. 31eChb OH TMpeAcTaBieH ABYMSI MOP(OIOrH4eCKMMH
Pa3HOCTAMM, COOTBETCTBYIOUIMMM pas3iM4YHbIM reHepauusam. Maun-
oMOpthHbIA TIMPAT, NPEUMYLICCTBEHHO 3K3a’aphieckoro raburyca,
WIMPOKO PACTIPOCTPAHEH B OKOJOPYAHBIX TMAPOTEPMATIbHO M3MEHEH-
HbiX 1TOPOJAX M B XUIbHOW Macce, sinisisich HanDolee paHHUM M3

63



CYNIbOUIHBIX MUHEpanioB. MerKO3epHUCTHI KOmoMopdHbIi nupuT
no3aHeH reHepauuMu obpasyeT TOHKYIO BKPAIUIEHHOCTb B XaJIbKOIM-
pute. B nupure ycraHosiensl npumecd marus - 0,29%, umHkKa -
0,09%, mapranua - 0,044%, tutasa - 0,03%, menubsika - 0,02%,
ceuHua - 0,01%, kobanbra - 0,009%, Bucmyra u Hukens - 0,0018%,
BaHAAWs M BoJab(dpaMa M Jp. ;

leMaTuT 9piAgeTCs OMHMM M3 IVIABHBIX PyI00OpasylolIMx MH-
HepanoB yd.J[3arua3op M BeTpeyaeTcs BO Beex accouuapuax. lema-
TUT 06pa3yeT TOHKOYEIUyH4aThle, YaCTO MIoJpYaThIe, MHOIIAa palu-
ANBHO-JIYYUCTRIC, PEXE TOHKO3EPHUCTLIE arperaTbl, NMPpUYpOYEeHHEIC B
OCHOBHOM K KBaplly, PacrolOXEHHbIC YgCTO B MEX3CPHOBBIX €ro
yuyacTkax. Kpapii, comepxaliyii TOHKO3epHHUCTBIA reMaTuT, mpuobpe-
TaeT (puoneroByro okpacky. Mronpuarble BblACIEHUS reMaTuTa (JUTH-
Hoit no 0,1mMm, pexe 1-2MM) OTMEYANOTCS TAKXKE B TOJSIX U MeX3ep-
HOBBIX YYacTKax MUPUTA M XaTbKONMHMpKTa. MHOrna reMaTtuT € Xaib-
KOIMPUTOM obpa3yer CHYyTaHHO-BOJOKHHUCTHIE arperaTthl. IemaTuT
ABNSIETCS OAHWM W3 TJNAaBHBIX KOHIIEHTPAaTOPOB 30J0Ta, CO/IepXaHue
KOTOPOro HOXOAUT 10 22 r/T ¥ B cpejiHeM coctaBageT 8 /7. B oxuic-
JIEHHBIX pyJax reMaTHT IpeacTaBieH MeJIbYaillMMH TIacTUHYATHIMHI
BBLIEJEHUSMU B acCOLMALMHK C TMMOHUTOM. [To IaHHBIM CrieKTpaib-
HBIX aHAJM30B, B reMaTUTE YCTAHORBJIEHBI NpUMecH Boab(ppama - 140
r/tT, ramnug - 3 r/T, Meau, MHKA, Maraug - 0,43-0,69%. a Takke
Maprasiia, TMTaHa, BaHauus, KaaMus, Kobanbra, BUCMYyTa, cepebpa,
MBIIIbAKA, ONIOBA, HWUKEJsI, XpOMa, MOJIUMDAZHA.

KpoMme BBIILIEONMCAHHBIX TIABHBLIX PYAHBIX MAHEPaioB, B py-
Aax MapuureTckoro MecTOpOXAECHUA TPUCYTCTBYIOT PYTHJ, TMHPPO-
THH, TEHHAHTWT, YHAPTUT, BUCMYTHH M TeJUTypBUCMYTHT. OnucaHue
pynoobpasyouiux MUHEPAJIOB 30Hbl OKWUCACHMWS ¥ BTOPWUYHBIX CYJib-
dunos Meau ObUTM NpMBENEHB! Bbile, B pasnene 2.4. OCHOBHBIMU
HKWIbHBIMH pyaooOpasyiolIMMH MHUHEPATAMH SBISIOTCS KBapl M|
KapboHaT, pexe - aKTUHOJIUT U XJIOPUT, HAa ONMUCAHUM KOTOPBIX MBI
He OCTaHaBIMBaeMcCH, TK. COJAepXKaHME B HMUX OCHOBHOIO NONE3HOTO
KOMIIOHEHTA HaXOAMTCS B Npelesax XBOCTOBBIX COAepXaHWil U W3-
BIICYCHUIO HE TIOJIEXKUT.

3.3. IIpupoanbie B MHHEPAJIOrO-TEXHOJOrHYECKHE PA3HOBHIHOCTH PY/.

MuHepatoro-reOXUMU4ECKUMU UCCHENOBAHUAMMU OblIa yoTa-
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HOBJIEHA HHXECNeoyIollasi MOCiel0BATe/IbHOCTh BhIIEJIEHHs Iapare-
HETHYECKUX acCoLMalMii MuHepajoB B rnpeaeiax Mapuurerckoro
MECTOPOXIEHUA, KOTOPbIE, KAK YXe YKa3bIBAIOCh, PACCMAaTPUBAIOTCS
Kak €QMHbIA reHeTMYECKMI KOMIUIEKC, CBS3aHHBIM C MOCTCPEeAHE30-
HeHoBbIM MarmatuamoM ([laponuksan, 1983).

1. TuaporepMmanpHas KOHTAKTOBO-MeTacoMaTruyeckas (Bbl-
COKOTEeMIIepaTypHas) reMaTuT-MarHeTHTORas (C Mennild u Ge3 Hee)
accolianus.

2. CpenHereMIepaTypHbIE - MUPUTOBAasi M MUPUT-XATIbKO-
TIMPUTOBAN, WIK XE MENHO-KOoI4YelaHHas (C reMaTdToM M Oe3 Hero)
ACCOLMALIAH.

3. CpeaHereMIlepaTypHasi - SHAPIUT-TTHPUT-XAIBKOTIMPHUTO-
Bas (C reMaTUTOM), WJIM XK€ MBIILLBIKOBO-ME/[IHASA ACCOLMALIMA.

4. CpenHe-HU3KOTEMTIEPaTYPHBIE - XaAbKONUpUT-chanepu-
TOoBasi (MENHO-LIMHKOBasi) M raieHUT-canepuroBast (MOJUMETAIN-
4yeckasi) acCoLHaLIMu.

B nocsenyiouiem, B Tpolecce TpeABAPUTENbHOM pasBeiKu
MecTopoxiaeHust corpyaiukamu MI'H HAH w Mapuurerckoi [PIT
ObUIM YTOYHEHBI MapareHeTHYeCKHe accOLMallMu MO Y4yacTKaM, 4To
B [IPUHUMIE OTPAXAET TAKXKE CTAIMM MUHEpaiu3aluu. s yyacrka
Mapu BbleneHbl MOJIUMETALIMYECKAs U [IOCTPYAHbIE KBapuU-Kapbo-
HaTHas M KaJbLMT-1IEONUTORAsA ACCOLIMALIMM, a Ui y4yactka [szaruni-
30p -KBapU-NUPUTOBAS], MUPHT-IeMATUT-XaILKOMMMPUTOBAA, MOTUME-
TAUIMYeCcKass WU KBapl-kapOoHaTHas accouuauuu (C.AnosH u ap.,
1985, 1987; KapanetsH, [laponuxan, 1985). BoineneHHbIe NapareHe-
THYECKHE ACCOLIMALIMM MMEIOT (POPMALIMOHHO-EHETHYECKYI0 OCHOBY
W TEM CaMbIM SIBJISIIOTCA HAAeXHO# Da30il Ans npoBeneHMs T€0JI0TO-
TEXHOJNOTHYECKOM Tunu3aumyu pya. [lapareHeTWyeckue accoLlMaLUU
He MMEIOT KOHKPETHOH re0/IOrMYecKoil MPUBHA3KY, HE OKOHTYpPEHBI
MPOCTPAHCTBEHHO Ha pa3pe3aXx pPYIHBIX TEJl HIH ITOFOPU3OHTHBIX
[UIAHAX W [OTOMY, BIIOJIHE €CTECTBEHHO, OHM He OBUIM MpeacTaBu-
TEJIbHBIL 110 MECTOPOXKIEHHWIO (Y4acTKy, PyAHOMY Telay) M He MOIIH
ObITb TECTUPOBAHBI TEXHOJOIMYECKW C BBIXOZOM Ha HOMEHKJATypy
TOBAPHOM MpOoAYKUMYM OyJyLEro ropHO-PyAHOrO NPEANPUsTUSL. DTUM
napareHeTHYecKas accollMallisi MHHEDPAJIOB OTJAMYAeTCsd OT IPUPOLI-
HOW MHMHEpPIbHOW pasHOBUAHOCTH Py - MEPBHYHOTO 3BEHA Ieoslo-
ro-TexXHOJOrHYecKoil Tunusaumu pya (I1.AnosiH,1995, 1999). Oco-
DEHHOCTh BBIMTOJIHEHHBIX HAMH UCCNENOBAHMM, KAK VXE OTMEvanoch
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BBIIIIE, 3aKJIHOYAeTCd B TOM, 4TO IUTYyc(hHbIe OOpasibl U ManoobheM-
Hble npobbl B mpouecce ['TK orbupanucs Ha OCHOBE TEPBUYHBIX
reoJIOTHYECKMX M aHaTMTUYECKUX MarepualioB 1o BeipaboTke (cede-
HUIO) MM TOPU30HTY C MPHUBSI3KOHN K paHee OTOOPAHHBIM TEXHOIOTH-
yeckuM rnpobam.

Ha MapuureTckoM MeCcTOpOXIEHWUW BbifAeNsOTCH pYIbl JABYX
KaTeropuii -cyapduaHbie M okucaeHHbie. [lepBoHAYaIbHO MBI BhIAE-
JSUTM Ha MECTOPOXIEHMM 5 TIPMPOAHBIX Pa3sHOBUAHOCTEH CYabdui-
HBIX Pya - chanepUT-TaIeHUTOBYIO, XaJIbKOIIMPUTOBYIO, XaJbKOITH-
puT-chanepuToByio, chatepuToBYI0 U KBApIl-THPUTOBYIO, a TaKXe
OJIHY Pa3HOBMIHOCTb OKHCIEHHBIX PYI - JMMOHUT-MaJlaXuT-Lepyc-
cutosyto ([asrsH, Maik Anoas, 1996). B/Hacmmuee BPEMS, B CBSI3H
C JeTanusalmeil UcCaeaoBaHU M 0006lleHHeM BCEro MMERIIErocs
MaTepuaia 10 sellecTReHHOMY cocTasy pyn MapLureTrckoro Mecro-
POXIEHWS, MBI CUMTaeM liejecoobpa3HbIM BhlAeIeHWe 4-X MPHPO/L-
HBIX MHHEPAIbHBIX PasHoBUAHOCTEN TyibMWIHBIX pyl, O6BEIHHHB
XaJIbKOTTMPUTOBYIO M KBapll-IIMPUTOBYI0 PAa3sHOBUIHOCTH B E€AMHYIO
MUPHUT-TEMATHT-XATbKOMTUPUTOBYIO PA3HOBHAHOCTh B CBS3M C MX 4ac-
TOM rnepemMexaeMocTbio. Cpeiu OKUCHEHHBIX PYA BbUICISIOTCS ABE
30JI0TOCOIEPKAIME DPA3HOBUAHOCTH - JTUMOHMT-MalaXuT-KYIIPUTO-
Basg M LUEPYCCUT-KATAMUH-CMUTCOHMTOBAS. AHATMU3 MPOCTPAHCTBEH-
HOTO PACIONOXEHUsI TPUPOAHBIX MUHEPATbHBIX Pa3HOBUIAHOCTEH B
ripefieax OCHOBHBIX PYAHBIX TeN (ydacTKoB) MapLMreTcKoro MecTo-
POXKIEHMs MOKAa3al, YTO OT BePXHUX FOPU3OHTOB K HMXHHUM Ipociie-
KHBaeTCsl 3aKOHOMEpHasi CMeHa pasHOBMAHOCTEW OT HU3KOTEeMIiepa-
TYPHBIX K BBICOKOTEMIIEPATYPHBIM. Takas 30HaJIbHOCTb OTpPaXaeT re-
HETHYECKKHE OCODEHHOCTH JIOKAIM3ALUKA OPYAeHEHHUs] W XOPOIUO COr-
Jacyercsl ¢ MaTepuanaMy pasBelKH MECTOPOXACHUS. XapaKTepPHBLIM B
3TOM TJlaHe SBJIgeTCs MpOJOJbHBIN pa3pe3 pyaHoro Tena 7 (y4./13a-
ruazop) (puc.3.3.1).

[TupuT-reMaTHT-XaIbKONMMPHTOBAA  ITPMPOJHAsE  PA3HOBMII-
HOCTh MpejCTaR/ieHa B OCHOBHOM MACCHBHBIMH, PEIKO - BKpAIlieH-
HBIMM pyraMu. OCHOBHBIMM PYAHBIMA MUHEPATAMU SIBJASIOTCS Xallb-
KOMUPUT, TIUPUT ¥ TEMATHT, B TIOQYMHEHHBIX KOMUYECTBAX TIPUCYTCT-
BYIOT calepuT, pexe rajJeHuT M KBapu. B MacCUBHbIX pyaax Xajb-
KOmuput obpasyeT MHTEHCHMBHO TPEUIMHOBATHIC MOHOMHHEpAIbHbIE
MOJIsAA, PEAKO - ¢ eAMHUYHBIMH BKIIOYEHUSAIMHM nMpuTa. s Bkpan-
JICHHBIX PYA XapaKTepHbl €0 BBIAENEHHUS B CPOCTKAX W TPOpACTaHU-



1
L

Puc.3.3.1. CxeMa npocTpaHCTBEHHOTO pacrpelnesieHUss OKUCIeH-
HBIX ¥ CYAbLMUAHBIX DYL C BbIIEJICHWEM TPUPOJHBIX
MUHEpaJIbHBIX pa3HOBMAHOCTe Mapuurerckoro mec-
TopoxaeHus (yu.J3armnsop, p.1. 7).

1 - OTHOCHUTE 1bHOE KOMUYECTBO PYAHBIX MUHepanoB (cymma 100%): Py - nu-
put, Cp - XanpkomupHT, Sl - cdanepur, lim -oKMcaeHHbIE MHHEPAJbl, g€ -
reMaTur. 2-5 - NpUpPOAHBIE MUHEPAIbHbIE PA3HOBUIHOCTHU PYA: 2 - MUPUT-
reMaTHT-XaJILKOIMPUTOBast, 3 - XaxsKonupur-cdaitepurosasd, 4 - chaaepu-
TOBasA, 5 - IMMOHHT-MAJIAXUT-KYNPUTOBas. 6 - HOMep MpoOBI, B YUCITHTENE -
cyMMapHoe abCcoNoTHOe KONMYECTBO CY/IbGHAHBIX MHWHepaloB, B 3HAMEHa-
TeJle - TO K€ OKHCJIEHHBIX MHHEpaJioB, MHIEKC- CTeNeHb OKHCICHHS MEJIH.
7 - KOHTYP MUHEPATbHBIX Pa3HOBUIHOCTEM, 8 - IPaHHIIa OKMCIEHHBIX PYI.
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X C Ksapuem, rupuroM, charepurom. MHOrga XaabKONMMPHUT LE-
MEHTUPYET pa3apobieniHble arperarbl NMUPUTA, PasBUBAsCh MO €ro
TPEeLIMHAM B BHJIE TOHKWHX NPOXWIKOB, MIM 00pasyeT CpPOCTKH ¢
HUM, a Takke ¢ MarHerutoM. [lupuT obpasyer HMCKIIOYMTEIBHO
BKPAIUICHHYIO MMHEpaJU3allMi0 U PaBHOMEPHO pasbpocaH B KBaple
M BO BMellawlied rnopoge. BKpalsieHHOCTL NMUpPUTa MHOIAA HOCHT
CTYCTKOBBIN Xapaktep. [IMpUT 4acTo accouMupyer ¢ reMatutom. Ilo-
CiieIHNMH 00pa3yeT TOHKO-NMPHU3MaTHYECKHE, MTOALYATHIC BbIACTEHHUS
W TAaxKe PaBHOMEPHO pacripezie/ieH Bo BMmellaollei mopone. Cha-
neput HabnionaeTcsi peako B BUIE CPOCTKOB C Xalbkornupurom. Mec-
TaMU XaibKONWPWUT OKakmisier 3epHa cdaiaepura ¥ reMarura. 3050-
TO MMeeT KpaWHe HEePABHOMEPHOE pacrpeaeleHue U IPUYPOYEHO B
OCHOBHOM K XaJIbKONIUPUTY U TemaTudy, peaKo - NUPUTY M KBapuy.
Oco6eHHOCTBIO pyil ITON Pa3HOBUAHOCTH SABIACTCHA HAJIWYME B HUX
BUCMYTHHa KakK OCHOBHOIO KOHuenTpatopa cepebpa. [To komuuect-
BEHHO-MUHEPAILHOMY COCTABY ITH PYibl CONEPXKAT A0 5-7% XaNbKO-
nupura, 7-9% nupura, 7-8% remazura 1 1% chanepura. OHU JoKa-
JIU30BAHB! TPEUMYILECTBEHHO B I'MIPOTEPMAIBHO W3MEHEHHBbIX rab-
Opo-nnadazax pyaHsix Ten 6 M 7 (yu./d3arunzop) u B Meubiieil cre-
MeHY - B pyaHoM Teste 2 (yu.Mapu). ConepxaHue 3010Ta JOXOAUT 10
10 r/T ¥ Bbillie, NpyUYeM Ha Nepudepvd pYAHBIX Tel HAONIOAAIOTCS
y4acTKM 0e3 MUHepaIu3aLum 30/107a.

XanpKonupur-chanepiToBas pasHOBHIAHOCTh XapakTepH3YeTcs
MONIMMHHEPATBHBIMK ArperataMm; B COCTaB KOTOPBIX BXoasAT cda-
JIEPUAT, XaJbKOMUPUT, MUPAT M TeMaTUT. B CIUIOLIHBIX arperatax
chalepuT cpactaercs € [HUPUTOM W XAIBKOTTMPUTOM W CONEPXKHUT
SMYJLCMOHHYIO BKPAIUIEHHOCTh WU HeGONbiine BKIIOYEHHs (00
0,05 mm) nocneanero. Mo nepudepuu 3eped caiepuTa 4acTo Ha-
O10AAI0TCS MPEPBIBUCThIE KAEMKH XaJbKOMPUTA. BKparuieHHas Mu-
Hepain3auusg ocoDeHHO xapakTepHa juisi muputa (pasmeps 0,01-0,2
MM), peako - ans chaneputa (0,1-0,2 mM) 1 xanpkoruputa (0,05-0,1
MM). [eMATUT B BUIE MEJKHX Pa3sHOOPHEHTHPOBAHHBIX KPUCTAIOB
MOBCIO/LY paccesid B MONSX 3THX MUHEPAIOB, a TAKXKE B KBaple U BO
BMELLAIOLICH Topore. XapakTepHbl CTPYKTYPbl pasbelaHusi PYIHBIX
MMHEpPAIOB TeMaTHTOM. 30OTO CBA3AHO B OCHOBHOM C XaJIbKOITUDH-
ToM, chanepuTroM M OUPUTOM. DTH pyael cogepxar jo 10-12%
nupura, 3-5% xanvkonupura, 5-10% cdanepura, 3-4% rematuta M
IPOCTPAHCTBEHHO [PHYpPOUEHbl K yaactkam Mapu (pyaHoe Teno 2) u
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NMazarumzop. Conepxanne 3onora konebiaerca or 0,1 mo 5-7, uHoraa
1o 10 r/T v BbiLE,

Cdanepur-rajieHuToBas MMHEpaibHasi PasHOBMAHOCTb Tpej-
CTapjJeHa B OCHOBHOM cayiepuToM, TaJeHUTOM, TEMATHTOM, peXe
MUpUTOM M XanbkonuputoMm. Chdaneput asnsercs Haubonee pacipo-
CTpaHEHHBIM MMHEPAJIOM ¥ 00pa3yeT CIUIOLUHBIE M KPYIIHO3EPHKC-
Thi€ arperathbl, 4acTo MOYTH MOHOMMHEPAJIbHOIO cocTapa. BkparuieH-
HOCTh Cdanepura cpaBHUTEIbHO peaka. [aneHuT obpasyer BKpam-
JEHHUKH, TOHKHE BOJIOCSHbIE TIPOXMIKU W alJOTPMOMOPOHBIE BbHI-
NeJIeHUsT B KBaple, BMellaloweit rnopoae ¥ peako B chanepure. Bo
BKPAIJIEHHBIX pyAax rajieHuT HabmiofaeTcsi B TECHBIX CPACTAHHSX CO
chaiepuTOM ¥ XaIbKOTIMPUTOM. PasMepsl BbIAeNCHMM rajJieHUTa KO-
nedmotes or 0,005 no 1-2 MM (B ocHoBroMm 0,1-0,3 mMm). Tlupur B
OCHOBHOM pAaclipoOCTPaHeH B OKOJOPYAHBIX TMAPOTEPMAJILHO HM3Me-
HEHHBIX MOPOJAX U [IPEACTARIEH TOHKO3CPHUCTOW KOJUIOMOpGhHON
pasHOCTBID. XaNbKOMMPHUT OOpasyeT TakkKe MOHOMMHEPAILHYIO
BKparuleHHocTh (pasmepst 0,1-0,3 MMm) BOo BMmelnawoueit ropone. [e-
MaTHT MMEET IMOBCEMECTHOEe pa3BMTHE M aCCOLMUPYET C IMPUTOM.
OCHOBHBIMM KOHIICHTPATOPAMHM 30JI0Ta SIBJISIIOTCSI TAICHUT, IUPUT U
chaneput. Pyabl 3TOH pa3sHOBMIHOCTH XapakTepHBl JUIST y4acTKa
Mapi u npocTpaHCTBEHHO TATOTEIOT K BEPXHEMY FOPU3OHTY PYAHOTO
Tena 2.

Cdanepurobasi pazHOBHIHOCTD B OCHOBHOM IIpE€ACTaBIeHa
chanepurom, NUPUTOM ¥ reMaruToM. IlomuMHeHHoe  pasBUTHE
MMET XanbKoTUpUT W ranedut. Chaiepur obpalyeT CIUIOUIHBIE IT0-
Jisl, MHOIA C 3MYJIbCHOHHON BKPAIUIEHHOCTHIO XaibKonupurta. Bo
BKPATLIEHHBIX pyaax chanepur o0pasyer CpOCTKU C [MUPUTOM U KBap-
uieM. B mpenenax 3Toil pa3HOBUAHOCTH KOJMYECTBO cdaneputa M0X0-
aut go 10-12%, nupura - 8-10%, xarbkonupura - 1-1,5%, rematura
- 8-10%. DTy pyabl JOKaAM30BaHbl B pyAHbIX Tenax yd.Jlzaruaszop.
10 CTPYKTYpPHO-TEKCTYPHBIM OCOOEHHOCTAM H MMHEPAJIbHOMY COCTa-
BY 3Ta Pa3HOBUAHOCTb MMEET MHOI0 OOLIMX 4epT co cdanepur-raie-
HUTOBOM PasHOBMIAHOCTBIO, ¢ TOH JIMILUb pa3sHMULEH, YTO 3[eCh COmep-
Kanue cdaneputa pesxo npesanupyer. B 3TMX pydax comepxaHMe
3011014 peaxo npespiuaet 1,0 r/T.

Ha MapuurerckoM MeCTOPOXASHWM OKWCJIEHHBIE pPYIb
[peJACTaBIeHbl ABYMS 30J0TOCOAEPHKAIAMHA NPUPOIHBIME MMHEPaIb-
HbIMH PA3HOBMIHOCTAMU: JIMMOHMT-MANAXUT-KYNIPHTOBOH ¥ uepyc-

69



CHT-KAJAMMH-CMMTCOHHTOBOM. M3 HUX Ieprast WIKWPOKO pa3BuTa Mo
MEJIHO-LIMHKOBbLIM pylaM W.HB&FH}DOD, a BTOpas - I[10 I[oJIuMeTal-
aMyeckum pyanam yu. Mapu. JdetanbHoe omnmucaHne 30HBI OKHCICHUH
MPUBOIMUTCA B pasaene 2.4,
Pacnipenesnenue TIPHPOAHBLIX MMHEPANLHBIX PAa3HOBUIHOCTEH
pYA IO yyacTkaM MapuureTcKoro MecTOpOXIeHUs MNPUBOLUTCH B
tabnuue 3.3.1.
; Tabnuua 3.3.1.
Pacnpenenenne npupoaHbIX MUHEPATBHBIX PA3HOBMAHOCTEN
pYA 1Mo yqacTKaM MapLHIreTcKoro MecTopoXxieHus =

(B %)
” o,
181 «
NoNe E &
i [Ipyponnbie pa3HOBUIHOCTH PYA 3 =
R - i
N
CynbuaHsie pyabi:
1. [TUpUT-reMATHT-XaTbKOTIMPHUTOBAS 35-40 | 15-20
2. CipanepuT- XaubKOMUPUTOBas 20-25 | 15-20
3. Cdanepurosas . 10-15 | 5-10
4. Coanepur-raieHuTOBas . - 50-55
OKMCAEHHBIC PY/bL
5. JIMMOHUT-MANIAXUT-KYIPUTOBAA -l 28-30 -
6. LlepyccuT-KanaMuH-CMHUTCOHUTOBAS - 5-7

MapuureTckoe 3070TONOIMMETAIIMYECKOE MECTOPOXKIEHUE
OLEHEHO KakK NOMOJHWTENbHas cbipbeBasi Hasza ApapaTckoil 30/10TO-
ussnekareapHoit ¢abpuku (Ap3UD) (M. Anosx, C.Anosad, Tosma-
caH, JlaBTaH, AkMaesa, 1987). B oT0T mepaos, B CBSI3M ¢ HalMuueM
crOOOAHBIX MolIHOcTed Ha Ap3M®@, paspelaHHbIe M pa3BelyeMbie
30JIOTOMOJUMETAIAYECKIHE MECTOPOXICHHUS TMPUHYIATENIbHO Mepe-
OLIEHNUBAJIUCh KAK 30JI0TOPYAHBIE B COOTBETCTBUM C AeHCTBYIOIIEH
TEXHONIOTMYECKOH CXeMOif. DTO SIBUJIOCH CJENCTBHEM KOHBIOKTYPHO-
OTPAC/IeBOTO MOAX0MAa OBIBILIMX COIO3HBIX BEAOMCTB K 30J0TONOJHMME-
TAJUIMYECKUM MecTopoXaeHusM. B pesyabsrare, no Mapuurerckomy
MECTOPOXIEHHUIO TEPSUTUCH MPOMBbIIIIEHHO UEHHbBIE OCHOBHBIE M I10-
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MYTHBIE KOMIIOHEHTBI - ITOJMMETANNbl (CBUHEL, UWMHK) W peaxue
2JIEMEHTBI - KaJIMUM, TeJUlyp, celieH, BUCMYT, a TAKXKe cepa U JApyrue.
JUtsl TEXHOJNOIMYECKOM OLIEHKM KOMIUIEKCHBIX PYI MECTOPOXIEHHS
Ha oforatiMocth Obiin oToOpanbt 3 ManooObeMHble NPoDOBI BeCOM
no 200 kr kaxuas TI1-1, TII-2 u TIT-3 u oaHa Banosas KpyrnHona-
6opatopHasi npoba Becom 20t1. Banosasi npoba paccMaTpuBaiach Kak
MpeacTaBUTe/IbHasT Ui BCEro MecTopoxaeHus. MccnemoBaHuss Ha
000raTUMoCTh NIPOBOAKMIKCE B ApMHMIipoiseT™Mere (Axkwmaena, Ilert-
pocsaH, 1980, 1991). [letanbHbli aHaIW3 UMEIOILIErOCH MATEpUAla 11O
TeXHOJIOTHYeCKOMY onMpoboBaHHIO, a TAKXKe MOBTOpPHOE OnpoboBaHUe
C JAJTBHENLLIMM MMHEPAIOIMYEeCKMM W3YYEHHMEM DPYAHBIX MHTEPBAJIOB
paHee OTOOPAHHLIX KpynHouabopaTopHoOd U ABYX Mano0ObeMHBIX
TI1-2 u TII-3 npo6 rokasainu, 4yro 3TH OpoObl He SIBJIAKTCS [pef-
CTaBUTEJIBHBIMM U151 BCETO MECTOPOXAEHHS M XAPAKTEPH3YIOT IIMXTY
{cmech) XanbKONMUPUT-ChHANEPUTOBOH, COHANepPUTOBO M HaCTHYHO
JTUMOHUT-MANAXUT-KYIIPUTOBOH [IPUPOAHBIX MHMHEPIbHBLIX Pa3HO-
BuaHocTei pya. [lo uMeroinemycss KaMEHHOMY Marepuainy HaMu Obl-
Jla cocrapiieHa kommosuTHas npoba JITT-20-XC-6 no xanbKONMUpUT-
cthasiepyTOBOI  MPMPONHON PAa3HOBMIHOCTH PyI C OKHCIEHHEM
18,4%. Jlnsi TEXHONOTMYECKOM XapaKTepPHUCTHKK 3TOM pa3sHOBMIHOCTH
ObUIM HCIIOJIb30BaHbl OCHOBHBIE OKA3aTead oborauieHHsi MO Kpym-
HoslabopaTopHOi MNpobe ¢ MepecyeToM HMX Ha CONEPXKAHUS KOMITO-
HEHTOB B KOMIIO3UTHOM (ycpeaHeHHoit) npobe. MaTtepuansl o obo-
raTumocTH 1podbl TTI-1 ObTM yuTEHB! IPU TEXHONOTMYECKUX WCTIbI-
TaHusx npodsl Cla-1.

TakuM o00pazoM, I TeXHOJOTHYECKOro TeCTUPOBAHMS Ha
oBOraTHMOCTb BbifeJIEHHBIX Ha MaplUUreTcKOM MeCcTOPOXIEeHUH
MPUPOIHBIX MUHEPAIbHBIX PA3HOBUAHOCTEH ObuM cocrapieHn 4
CpeHUE MO MECTOPOXICHMIO MPOOBI: MO XaTbKOIMHMPUT-ChaTepUTO-
Boit - mpoba JII1-20-XC-6, nmo chanepuT-rajieHUTOBOK U canepuro-
BOIt paznosuiHoctam - npoba Cla-1, no nupuT-reMarTuT-XajJbKonu-
putoBoi pasHopuaHocTH -ITI'eX- 347 M 1O JTMMOHHT-MAaNaXUT-Ky-
NMPUTOBOM pasHoBMAHOCTH - mpoba JIMK-25. [Ins uepyccur-kana-
MUH-CMUTCOHHUTOBOH Pa3sHOBUAHOCTH PyId TEXHOJOTMYEecKas cxema
nepepaboTku 11oKa He paspaborada. TexHONOTMYECKUE MWCCIIeNoBa-
HUs rpoBeaeHbl B jaboparopuu oboraueHus [opHO-MeTanypruyec-
KOTO MHCTUTYTA (ApYTIOHOB M Jp., 1996-1998). PeayabTarhl npobup-
HOTO, XMMHYECKOro, ()a30BOro M pallMOHATBHOTO AHAJIM30B KOMIIO-



3UTHBIX NPo06 npupoasTes B Tabnauuax 3.3.2 - 3.3.4.

B npode JIII-20-XC-6 npoMbIILIEHHYIO 1LIEHHOCTh TIPEACTaB-
JSIOT 30JI0TO, cepebpo, Menb ¥ UMHK. PyaHbie MUHEpaibl NpeacTaB-
nieHsl canepuToM, MUPUTOM, XAIBKOIIMPHTOM, pPEXE KOBE/LUIHHOM,
OOPHUTOM, JIMMOHMTOM, MAJaXUTOM, KYIIPUTOM M CMHUTCOHHMTOM.
Habmopalores Takke pelakue BKIIOYEHUS apCeHONMMPHUTa U BAeKIIbiX
pyn. 3HAYMTEIbHOE PA3BUTHE MMeeT reMarTutr. CTeneHb OKUCISHWUH
xenesa - 89%, menu - 18,4%, amnka - 15,6%. 38,8% ot obwueid Meau
MpencTaBIeHbl BTOPUYHBIMHU cyibduaaMu. K xapaktepHblM ocobeH-
HOCTSM TPO6kl MOXHO OTHECTH HATWYME B HEM “SHAYMTETHHOIO KO-
suyectBa “cBobosHoro” 3somora (63,2%) u cepebpa (73%). Paum-
OHANBHBIN cocTaB 3050Ta U cepebpa I103BOJIAET NMpPUMEHEHUe TeXHO-
JIOTUYECKOM CXEMBI, mcmoqaldme,ﬁ/ rpaputaumio ¥ duiotaumio. Pe-
3yNbTaThl MMPOESAEHHbBIX 1abOPaTOPHbIX MCCIENOBAaHMI I10KAa3bIBAIOT,
YTO 10 CXEME IPSMOM CeJeKTUBHOM (MIOTAIIMK C MpPeaBapUTENbHBIM
TPaBUTALIMOHHBIM 0DOTAIEHUEM MOXHO MOJYYHTh KOHAMIIMOHHBIE
10 30JI0TY TPaBUTAITMOHHBIN, a ¥akke MeIHBIN (IOTAMOHHBIA KOH-
LIEHTPaThl C COHEPXKAHMEM 30JI0TA B TPABUKOHLIEHTpaTte - 56,8 r/T u
Bo dnorokoHueHtpare - 89,3 r/r. CoxepxaHue Meau B OTHOMMEH-
HOM KOHLeHTpare cocTapisieT 14,51% 1pu wussnevyeHuu 61,91% u
LIMHKA B KOHIMIIMOHHOM IIMHKOBOM KOHIIEHTPATE, COOTBETCTBY-
wimit Mapke KI11-3, 49,57% npu ussneyeuuu 62,94% (1a6n.3,3.5).

TexHonornYecKue UCCIEJOBAHMUA MOKA3ATM BO3MOXHOCTD M3-
BEYEHHS TOMYTHBIX KOMIOHEHTOB. B MenHOM KOHIIEHTpare co-
JepXdaHUe W H3BJIeYeHHe COOTBETCTBEHHO COCTABMJIM: Cepbl -
20,24/13,95%; xanmus - 0,12/9,72%; moiubsaka - 1,24/27,16%; cypb-
mel - 0,1/78,25% wn cBuHua - 1,35/71,87%. B UMHKOBOM KOHLEH-
Tpare 3TH TOKasaTeJd coctaBunu: cepbi - 30,32/68,67%; xanmus -
0,27/65,4%; mbibaka - 0,08/5,26%; cypbmsl - 0,002/4,48%; cBuHua
- 0,06/9,46%.

B npote CI'a-1 npoMpllUIEHHbBIH MHTEpEC MpeacTapisior 30-
noTo, cepebpo, CBUHEN M HMHK. MUHEpaTbl CBUHUA WM [MHKA Npei-
CTaBAEHBl MCKMIOUNTENbHO cyabduaneiMu dopmamu. ConepxaHue
3oota B 1pobe cocrasnser 4,48 r/T, u3 Koux 57% “cBO6OIHOrO”.
Hanu4yue BBICOKMX COMEPXKAHMH LIMHKA M CBHHLA ODOYCIOBHIO BO3-
MOXHOCTb TONYYEHHS] KOHIMILMOHHBIX KOHIEHTPATOB CBMHLA W
uuHka, Kak cremyer u3 tabmuilbl 3.3.5, OCHOBHAs YacThb 30JI0TA U Ce-
pebpa cBsi3aHa CO CBHMHIIOBBIM KOHLEHTpatoM. [Ipu mpensapuTelib-
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HOM TPaBUTALIMOHHOM OOOTallleHWH ¢ JajdpHeHlled CeJeKTUBHON
dnoralied cyMMapHoe HW3BIeYeHHME 30JioTa M cepebpa coOTBeT-
crtBeHHO cocrasaset 90,9 u 95,0% npu conepxaHuu B xBoctax 0,6 ¢
0,8 r/T (Tab1n.3.3.5).

B npobe I1T'eX-347 B 0oCHOBHOM TIPHUCYTCTBYIOT TMUPHT, Xajb-
KOMUPUT W reMaruT. TEexXHONOrMYECKME OMbiThl TMPOBOAUIUCE IO
rpaBUTAIIHOHHO-(DIOTALIMOHHON CXEMe C MOJIYYEHHEeM IPaBUTALIMOH-
HOTO, MEIHOTO M NUPUTHOIO KOHileHTpaToB. CeNeKklIMyi MoaBepraics
KOJUIEKTUBHLIM KOHUEHTPAT Tocie OnHO#M nepeyucTkH. 1o aToi cxe-
M€ BO3MOXHO IMOJyYeHWE MEIHOr0 KOHLIEHTpaTa C COAECPXaHWEM
Menu 23,5% wu 3omora 16,2 r/T nipu M3BJIEUEHUH COOTBETCTBEHHO 60,9
v 43,2%. B nupuTHBIM KOHUEHTPAT W3BJIeYeHUE 30JI0TA COCTABISET
14% (ra6n.3.3.5). CymmapHoe uspiedeHue meaud cocrasisger 90,6%,
sonota - 89,6%, cepebpa - 85,2% u cepw - 88% (1a61.3.3.5). Ilpu
CpPEIHEM CONEPXaHWM CelieHa, TeJUlypa U BHUCMYTa COOTBETCTBEHHO
3,2, 7,5 n 5,0 /T B pyse M3BIeUEHHE B KOHLEHTPAT COCTABJIsIET CO-
orBeTCTBeHHO 34,5%; 46,5% w 7,0% npu conepXaHWH B KOJUIEKTUB-
HOM KoHueHTpaTe 16, 72 u 5 r/T.

B npobe JIMK-25 oCHOBHBIMM Cyab(IUIHBIMU MHHEpaliaMH
ARJISAIOTCS TTHPUT W XanbKONmMpuT. B mpobGe ycraHOBReHO Gonblioe
KOJIMYECTBO OKHMCJIEHHBIX MHHEpAJIOB, IPEACTABAEHHBIX JHMMOHM-
TOM, MaJIaXWTOM, KYNpHMTOM, asyputoMm. CrerneHb OKUCIEHHUS Melu
57,1%, a xene3a - 79,5% (ra6n.3.3.3). Cpenyu UCTIBITAHHBIX CXEM IS
5TOW Pa3sHOBUIAHOCTH OKMWCJIEHHBIX PV HaubdoJiee npUuemMIeMOn siBisi-
ercsl T1oJiHas KOMOMHHMpOBaHHAas CXema, BKJTIOYAlOIasi Tpouecchbl
rpaBuTalMM, (QIOTALMKH C TTOCTEAYIOLIHM 1IHAaHMPOBAHUEM XBOCTOB
dnotaumu. ITo a70i cxeme, npu comaepxaHuu 3oiora 5,8 r/T, cepeb-
pa - 8,3 r/T u Menu - 3,15%, obGecneunBaeTcsi CyMMapHOe M3BJeye-
Hue 3omota 94,2%, cepedpa - 88,3% (tab6n.3.3.5), npuyem, rpaBuTa-
unei u duortauveit obecneurdBaeTcs U3BiedeHue nuiub 82,1% 3om0-
ta, 55% cepebpa v 72,5% Meau, YTO 3HAYMUTEIBHO HUXKE MOKa3arTe-
JieH CyabMUIHBIX PY.

EcrectBenHo, yTO mnepepaboTka KOMIUIEKCHBIX pya Mapum-
reTCKOr0 MECTOPOXIEHHUS 10 eIMHON TeXHOJIOTMYEeCKOM CXeMe Mpak-
THYECKM HeBO3MOXHa. /LI Bcex MMHEPaibHBIX Pa3HOBUAHOCTEH 00-
LIMM SIBJISIETCS HaJlMuMe B HUX OosiblUOro KojudecTBa “CBOOOAHO-
ro” 3omota (oT 52 no 64%), u MO3TOMY B TEXHOJOTHYECKOM LIMKIE
NOJKEH OBITh NMPEIYCMOTPEH y3ed IpaBUTALMOHHOro OOOTrallleHUs.
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Tabauua 3.3.2.

Pesynbrathl npo8MpHOro 1 XMMMYECKOro aHANH30B KOMITO3HTHEIX npob
1O TIPUPOJIHBIM MUHEPATbHBIM Pa3HOBHAHOCTAM Py

No
Ne
n/

4
Homep
KOMIIO3HT-
HOM MpoBEl

-y

Ipuponxas
MHHEpaIb-

Has pasHo-
BHIHOCTB

Cope

XKaHue, I/T

Conepxanue, %

Au

Ag

Se | Te

Bi

Pb

Vits o s 1 S

Fe

.

JI1-20-XC-6

XaTBKOIMK-
puT-ca-
JIEpUTOBAsA
u cohane-
pPUTOBAsI

3,45

5,1

8,0 2,0

9,0

0,04

4,7 | 048 | 3,15

7,68

0,1

Clra-1 -~

chanepur-
rajeHUuTO-
Basi

4,48

11,0

240 [ 2,0

100

L3

57 | 005} 3.7

4,8

20,0

MTeX-347

MHUPHT-
reMaTuT-
XaJIBKOIH -
pHMTOBas

2,4

4,8

6,3 1,3

10,0

0,009

034 1°2.63 | ‘7.5

12,6

0,04

JIMK-25

JIAMOHHUT-
MajlaxuT-

KYTIPHTO-
Bas

5,8

83

7.9 5,0

4,7

0,09

051 | 3,18 3.7

9,14

0,16




Pe3yabTaThl (ha30BOTO aHANM3a KOMMO3MTHBLIX NPo6

Tabnuua 3.3.3.

j Menb, % Keneso, % Cepa, %
T | =
NQ[ = Kal 3 E g 2 3 % | CreneHb
Ne Homep = T | 28| Z8| @ = z = z Z | okucne-
1M | KOMIO3UTHOM 2 T | F E} S E £| 5 518 z = e
55 S = E
/ po6sl 3 S &g | Jg* gl g S '.8.:' g S -g sieay, %
n | EF| BE 8 | 5 ¥ | 3
o IR E o 3 = 3]
1. | JITT-20-XC-6 | 048 | 0,09| 0,18 | 0,21 | 7,68 | 6,83 | 0,84 | 3,15 | 0,1 | 3,05 18,4
2. | Cla-1 0,047 - - 0,047 | 4,751 0,53 ) 4,22 | 3,67 } 0,08 | 3,58 -
3. | NTeX-347 2,63 (0,13 0,10 | 2,39 | 12,2 7,34 | 4386 |8,05| 0,20 {7285 5,0
4. | IMK-25 3,15 | 1,80 = 1,35 19,08 7,22 1,85)281} 1,17 | 1,64 57,1




Tabnuua 3.3.
PesynbpTaThl pauMOHAIBHOIO aHAM3a POPM 30510Ta
B KOMITO3UTHBIX ITpobax

Pacnipenenenne 3omota, %
. *\0
Ne MopMbl HaXOX1EeHHs* O _ E 0
Ne | 30ii0Ta B KOMITO3UTHBIX > & o N
n/n npobax = 517 0 s
= S Bd
< W 4
1. 3onoto “crobonroe” 63,2 | 57,0 52:1 64,0
2 30JI0TO B CPOCTKAX 10,5 | 38,7 29,5 22.2
Hroro 1
3 JIETKOLMaHHpyeMoe M 73,7 | 95,7 81,6 86,2
30JI0TO
4. 3051010 “prKapoe” 10,5 - 1,9 4,2
s, 3onoTo, CBA3aHHOE C 10,5 43 15,6 8.4
cynpbuamMu
6. 30JIOT0,vCBH3aHHOC c 5.3 i 0.9 1.2
11OPOLOH NS
7. Hroro 100,0 | 100,0 | 100,0 100,0
8. Conepxaﬂuev:;onom B 38 | 465 2,45 5.8
KOMITIO3UTHOM Tipobe

‘B npobe JIIT-20-XC-6: “ceoGonnoe” cepebpo - 73%, cepebpo B
cpoctkax - 10%, “pxapoe” cepebpo - 6,25%, cepeGpo ¢ cyabdunam
- 8,3%, cepebpo B nopone - 2,0%,cepebpo B pyze - 4,8 r/T.

Mccenenopanusivyt 10Ka3aHa BO3MOXHOCTh TIOJYUEHUs KOHIMIIHMOI]
HBIX CEJIEKTHBHBIX(IOTAUMOHHDBIX KOHLEHTPATOB CBHHIIA, IMHKA
MEIX W3 DPasHOBMIHOCTEN pYI, COLEPXKAWMX ToaMMeTaubl. Ilf
9TOM IONYYEHHBIA MeAHbIH (IOTALIMOHHBIN KOHLIEHTPAT OAHOBP
MEHHO siBIsieTcst 300TocodepxKaimuM. Llnanuposanue XBoctoB i
TALMM AAd 3TUX pya Hewenecoobpasno. B cBsA3M ¢ BBICOKO#H cT
MEHBIO OKUCICHUHA PYA JUMOHUT-MaNaxUT-KYITPUTOBOH pasHOBH,
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Tabauua 3.3.5.

TeXHOMOrHUECKHE MOKA3ATENH KOMITO3UTHBIX MTPO6 MapLHTreTCKOro MECTOPOX/IEHHUS
LI, ,-umnannpoBaHue XBocToB droTauny,
I'p-rpaBurauus,

D _-cenekTuBHas GroTaLus.

Teonoro- | Homep xommio- | Texuono- Conepxaunue, %, r/T
£ | TexHONMO- | 3UTHOMH NpOOHI, TUYECKUE &R
E| rmyeckue NPHPOAHBIE IPOAYKTHI, g
Z. | THMBI PYI | PA3HOBHAHOCTH | KOHLEHTPA- 2 Au Ag Cu | Pb | Zn S
pya, cxema THI, PyZa o)
nepepaboTku
l 2 3 4 5 6 7 8 3 10 11
I. | Megno- | JITI-20XC-6, rpaBUTALIMU 1,67 | 56,8 | 30,6 | 2,42 - 235 -
30/10TO- XaJIbKOTIUPUT- MEIHBIN 2,13 | 89,3 [121,4 14,51 | - |21,16 -
pyaHbii | chanepuToBas, | HIMHKOBbIH 594 | 5,1 7,4 1,0 - | 49,57 -
THI I'p+®c Uroro 9,74 5 = S = = >
MU3BJIEYEHO
UcxonHas - 3.6 4.5 0,5 - 4,7 =
pyna
[MTeX-347, nu- | rpaBUTALIMM 1,52 | 81,2 1 28,7 | 5, - - 11,2
PUT-TEMATUT- MEJHBII bR2 1 16,2 |1 .35,0 | 23,5 - - 33,6
XaNbKOMHUPUTO- | NHPUTHBIH 10,2 i3 124 | 6,91 - - 40,5
Bast, [p+Dc Wtoro BS54 = % 2 » - -
: W3BJIEYEHO
WcxonHas = 2,4 4.8 2,63 - - 73
pyaa
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ITponomxenue 3, Tabnnub 3.3.5.

2 3 4 5 6 7 8 9 10 11
3onoTo- Cla-1, rpaBUTALIHA 0,73...15.3 J..16.0 - 9,4 0,6 2.2
nmoaume- | chanepur- CBUHLIOBHII 11,0 | 65,3 | 58,9 - 76,2 | 190 | 242
TaJLIK- * rasiefiuTOBAs, | LIMHKOBBII 246, 103 | 20 - 124 | 77,1 | 64,8
yecKuit Ip+®c Htoro 33,33 90,9 | 95,0 - 98,0 | 96,2 | 91,2
THIT M3BJIEYEHO

UcxomHas - - - E - - -
s pyzna
3oioto- | JIMK-25, rpaBdtaumu | 2,03 | 229 | 9,6 3,9 - - -
colepxa- | TMMOHHUT- dbaoranmu 11,57 | 59,2 | 45,4 | 68,6 - - -
LM MaJIaxuT- Hroro 136 | 82,11 550|725 - - B
OKMCAEH- ¢+ KYIIpUTOBad, H3BJIEYEHO
HBIH THIL _ L Ip+@c+ Ly [InaHuposa - 121 | 33.3 - - - -
HHe XBOCTOB
- (noraumu
Bcero 13,6 | 94,2 | 88,3 | 72,5 = = -
M3BIEYEHO
Ucxonnasa - 2 - - = - -

pyaa




HOCTHM cnefyer ux nepepaborath Mo NoiTHON KOMOMHUPOBAHHOM cxe-
Me, BKJAIYAIOUEH MPOLIeCChl I'paBUTAUNM, QIOTAUMK U UWAHUPORa-
HUA xBocTOB dmotauuu. [Ipu aToM CymMMapHO u3Bnekaercas a0 96%
jonota n 78% cepebpa. llmaHupoBaHue MO3BOJSAST AOU3BIEUBL [0
12,1% 3onota u 33,3% cepe6pa.

B cBsisn ¢ BBEIUEU3IOKCHHBIM, HA MapUUreTcKoM MecTOpoX-
ACHUHM BBUISNAIOTCA TPU MHUHEPANOro-TeXHOMOrMUECKUE PasHOBUI-
HOCTH PyA: 30JOTONOJIMMETAIMYECKAs, METHO-3010TOPYAHAs M
OKHUC/IeHHAs.

3o10TONOMMeTAINYECKAA - BKJIIOYaeT pyasl cdarepuT-ra-
JIEHUTOBOH MHWHEpalbHOM pa3HOBMAHOCTH y4yacTka Mapu u  cdane-
pPUTOBOUM Pa3HOBUIHOCTH y4actka J[lzarunzop.

OnTuManbHOM cXeMOW 00OralleHusT SABISETCS IPaBUTALMA U
ceJeKTUBHasl (UIOTALUA C TIONYYEHUEM KOHAWHMOHHBIX TI'paBUTa-
UMOHHOrD, CBMHIIOBOTO W UMHKOBOIO (PIOTALIMOHHBIX KOHLIEH-
TPaToB.

Mepso-3050TOPYAHAR - BKJIIOYAET pPYAbl NHPUT-IeMaTUT-
XaJTbKOIMUPUTOBOH M XaJlbKOMHUPHT-CHATEPUTOROH MUHEPANBLHBIX
pasHoBuIHOCTeH yu./lzaruazop. OnTHMaNbHOM cxeMmol oborallueHus
SIBJISIETCS 'PABWTALIUA M CeIEKTUBHAST IOTALMS ¢ MONYYeHHEM KOH-
AMUMAOHHBIX TPAaBUTAUMOHHOIO, MEAHOrO M TIMPUTHOTO UioTalM-
OHHBIX, & B PSIE CAYUAEB TAKXE LIMHKOBOrO0 KOHUEHTPAaToB. MenHnlit
KOHLIEHTPAT OJHOBPEMEHHO SIBIACTCH KOHAMIMOHHBIM TAKXKe MO 30-
JIOTY.

OkuciieHHas - BKJIIOYAET 30JI0TOCOAESPXKALLYI0 JTMMOHWT-Ma-
NAXUT-KYIIPUTOBYIO TIPUPOAHYIO pasHOBMAHOCTL y4./I3arumzop. On-
TUMAJIBHOM sBAgETCS WX MnepepaboTka MO MOMHOM KOMOWHUPOBAH-
HOM cXeMme, BKJTIOHaIoNIeH rpapuTalnio, daotauuio ¥ HHaHUPOBaHKE
XBOCTOB (DJIOTALIMH.

3.4. [lerpodusnyeckas XapaKTepUCTHKA PyJ H MOPOX ¥ OUEHKA
rOPHO-TEXHHYECKHX YCJIOBHIL OTPAGOTKHM MECTOPOMICHMA.

Kak yxe Obl1O OTMEYEHO, pyAHKIE Tena MapLMIerckoro Mec-
TOPOXNCHUA OPCACTABIACHBI KpYTONanalMMH XHUJIBHBIMH 30HaMH H
XKWJlaMH C BbBLICPXKAHHBIMH 3ICMCHTAMH 3aJICraHUA INpPUW CpaBHU-
TENILHO MaJoi MouHocTd, PysosMmeuiaionive nopoasl NMpeuMyllecT-
BEHHO TIpeACTaBJeHbl AailkaMu rabbpo-nuaba3oB, aHAE3UTAMU W MX
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TyhaMM, a Takxke OKOJOPYAHBIMM MeTacoMatMTaMu. [Topoabl ycToii-
YHBBIE, HEC/IEXMUBaeMble U oTHOCHTCs K 14-18 xareropuu no ikaie
[TporonbakoHOBa. BcKpbITHE MeCcTOpOXIeHWST KOMOMHHMpoOBaHHOE -
axTHO-1uToNbHeBOe. Criocob oTpaboTKM Pyl - MOA3EMHBIH, CHCTe-
Ma pa3paboTKu - cuMcTeMa C MarasMuHMpOBaHUEM pyAbl M ¢ TIOI-
TAXHBIMA 1UTpekaMu. PasyboxuBanue pyasl - 15%, norepn - 6%.
I'uaporeosoryyecKkue YCJIOBHSA? MeCTOPOXIEeHHS OnaronpusaTHbie
(IT.Anostt m ap., 1987). Cucrema 06paboTKi OKMCIEHHBIX PYI - OT-
KpBbITas. =

[lepBUUYHBIM TOBAPHBIM IPOAYKTOM SIBIISIETCH PYAHAas Macca
(pyna + pasyboxupalomiass macca). TexHOJOrMYyeckue IOKa3aTesln
pyAHOIA Macchl npeaonpeaensiioTés GAMKO-MEXaHUUECKMMHU MOKa3a-
TEASIMM PYAOBMEUIAIOLMX MOpod M pya. Craructuyeckas obpaboTka
JIAHHBIX MHOTOJIETHUX MCCIeJOBaHUM IMOKazama, urto (pU3MKo-Mexa-
HWYECKME TNapaMeTpbl XapaKTepU3YIOT HE TOJIBKO TeXHOJIOrMYeCKue
MOKA3aTeN I PYAHON Macchl, HO M YOPHO-TEXHUYECKUE YCIOBUSI TOpP-
HO-PYIHOIO MpoM3BOACTBA. MMeeTcsi mpaAMasi 3aBUCMMOCTb MEXIY
T'OPHO-TEOJIOTUYECKHMH YCIOBHUAMM OTPabOTKM Pyl € IUIOTHOCTBIO,
ynpyroctbio (Moaynw HOHra) m mpouHocrtblo, M obpaTHas 3aBUCH-
MOCTb C IOPUCTOCTHIO, MIACTHYHOCTBIO (Ko3dduuueHT [TyaccoHa) u
HabyxaeMOCThIO pynoBMeluawoiux nopona (Bapransu, 1990, 1991;
[T.Anoan, 1993, 1999). OtHoweHue cymmbl MHAEKCOB (6e3pa3mep-
HbIX BEJIMMMH) TEPBOK TPyNnbl NEeTpodM3UYECKHUX IOKasaTejien K
CyMME MHAEKCOB BTOPOM TIpyNIlbl CIYXUT ITOKa3aTeleM CI0XHOCTH
TOPHO-TeXHUYECKMX (TexHonornyeckux) vycaosuit - [ITTY. Tlpwu
KpaiHe CIOXHBIX TexHonormyeckux ycmosusax IIITY = 0,2, a npwu
Haubonee OnaronpustHeix - [ITTY = 50. [lo sennuuue TII'TY
CJIOXKHOCTb YCJIOBMHA TOPHO-PYHAHOTO TPOU3BOACTBA OLIEHUBACTCA MO
4 xnaccam: cnoxuele - 0,20-1,49; cpemnne - 1,50-2,99; mpocteie -
3,0-3,99.u GnaronpustHeie - 4,0-5,0 (Tabn.3.4.1).

HcnbiTaHus Ha obpasiiax HaMM [IPOBOJWIKCH B CEKTOpE TIeT-
podu3uku Jnaboparopuu reosorud l'opHO-MeTaLTYprUUECKOro HWH-
ctutyta. PesyabTaTel,_oripeneneHus netpodM3MYECKMX MOKa3aTeneit
OCHOBHBIX TPYII PYAOBMELUAIOIIMX [TOPO U MPUPOAHBIX MUHEPATb-
HbIX Pa3HOBHAHOCTEH pya obobuieHsl B Tabaunax 3.4.2 u 3.4.3. Pac-
YeTbl, BBIMOJHEeHHbIe MO Metoauke C.Y.BapraHsHa, mokasaiu, 4To
rOPHO-TEXHUYECKHE YCI0BUS OTPAbOTKH BBIAENEHHBIX MHHEpAJIOro-
TEXHOJMOTUYECKUX PAa3HOBUIHOCTEH Py MPOCThie M 0OECeYnBaIOT MX
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CENEeKTUBHYIO BbleMKy. (DakTHYecKMil Marepuall TOKa3bIBaeT, YTO
FOPHO-TEXHUYECKUE YCIIOBUS pasvM4Hbl HE TOJAbKO B 3aBUCUMOCTH
OT TMapareHeTHYEeCKMX acCOLMALMi MMHEPaJoB, HO M Ha Pa3siMyYHBIX
FOPU30HTaX W Y4aCTKax MECTOPOXJICHHUSI B 3aBUCUMOCTH OT M3MEHe-
HHUA CTPYKTYPHbBIX YCIOBUH (TPELIMHOBATOCTH, Pa3ApobJeHHOCTU H
Ap.), GOpPMALMOHHBIX TIAapaMeTpoB (M3MEHCHHE cocTaBa pyld U Io-
poi) M JOKaJu3aUMK opyAeHeHus ¢ ryoumHoi. B uenom, Habmo-
HaeTcs yIydlleHHe TeXHOJIOTMYeCKHX YCIOBMM oT | pasBelo4yHOro ro-
pu3oHTa K III ropu3oHTy CO CMelleHHeM Ha I0ro-BOCTOK, B COOTBET-
CTBUM CO CXeMOM MPOCTPAHCTBEHHOTO PACHpeAe/ieHust Pa3HOBUIHOC-
Tel pya (puc.3.3.1).

Tabnuua 3.4.1.
MHaekesl ¥ Knacchl 3HAYEHMA METPOHUIUUECKUX NTApAMETPOR
1o gaHHbiM C.Y.Bapransita (1990) ¢ HEKOTOPBIMU YTOUHEHUSIMH

Knaccel 3HadeHUH mmeTpodH3MYECKHX ITapaMeTpoB

m

S 2

2 s S E ® a S ®

S L o s = 5
— g = ) 8 8

b N E*CNE & = 7 Q S

o A ~ "1 Q 9 Q

= b 2 2 5 e £ S =

5 ¢ |8%& 2 2 E = g

S| B |5& 2 5 - g
S e.Q 2 = S X =
= 3 = =

.| =2,40 <30 <450 =.1.0 <no 0,2 <50

2.1 2,41-2,50 | 3,01-4,0( 45,1-70,0 {1,01-2,0| 0,21-0,3 5,1-15,0

3.| 2,51-2,60 | 4,01-5,0( 70,1-105,0 |2,01-3,0| 0,31-0,4 | 15,1-25,0

4.1 2,61-2,70 | 5,01-6,0 [ 105,1-140,0 | 3,01-4,0 | 0,41-0,45 | 25,1-35,0

5.1 2270 > 6,0 > 140 > 4,0 > 0,45 2 35
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Tabnuua 3.4.2.

[Terpodmanyeckue HOKa3aTe i OCHOBHBIX PYIOBMELIAIONIMX TIOPOA ¥ MIHEPATOTO-TEXHONOTHYECKHX
. pPa3HOBHAHOCTEH pyl MapuureTckoro MeCTOpOXIEHHUs

.

= 1 .
] o T gl ;
B G a3 < & % E:: z K =
= S 2 N &R il gl B
w \'_2) g2 9 E \Q\\b b s QO - o o
= | S1' ekl = rhmml £ ISEEERE
= Pynosmeiuaiomue 2 = 3 v ° A - ] 5 £x>gl 8 S
rIOPOabl, MUHEPANOTO- | 5 E 22| & 8 |8 S |[EEeE =52
S|  TexHOIOTHYECKHE 9 S 8% ¢ S |Es| 8§ [e2xzg|l %88
2 | pasHOBMAHOCTH DYI & E |E .| & 8 |EE| & |g% £ § R
o = o« =% =) < o 2 o)
| 2 |EE| & | RIS | 2 |§88%|°%
= J Q -~ T
C . C O o, o e
M { N =&
1. | TaG6po-nuabasni 14 | 2,66 | 5,08 | 89,5 | 0,80 | 0,11 | 0,63 3.6 Mpoc-
TbhI€
2. | AHIe3UThl, UX TY(DBI T 126 460 1 27 1 126 1 G1T | 1D 3,3 Tpoc-
Thi€
3. | OxonopynHbie 5 2.7 L 514 | 774 { 0,71 1°0,21 | 4.97 3,0 Mpoc-
METACOMATHTbI Thie
4. | 3o10TOMONUMETALITH- 4 3,40 4,5 90,0 1,3 0,10 - 3,6 [Tpoc-
yeckas pasHOBMAHOCTD ThIE
5. | MenHo-3070TOpYAHAA 6 306 | 50 |108,0) 0,8 212 =05 40 Bnaro-
pa3sHOBHIHOCTh npusiT
6. | OxucaeHHas 5272 | 40 70,5] 2,0 | 0,18 | 2,5 2,5 | Cpen-
Hue

PA3HOBUAHOCTD




Tabauua 3.4.3.

[Tokasareny oGbEMHON MACcChl MPUPOAHBIX MUHEPAJIBHBIX U MHHEPAIOr0-TEXHOJIOTMHECKUX
pa3HOBUAHOCTEN pys MapuureTckoro MeCTOPOXIEHHUS

S8

1
E O6bvemMHasg Macca, & e <18 E s
= e
s r/em’ x 5 tz2 R|CES
. B SR d283 .| 823
= A = o :
= MpupoaHas g 585 §§§§§ go‘?m
MMHEpaTbHast 5 3 =2 =25~5| 25 -
S' | pa3HOBMIHOCTh 2 8 2L 3 5 s — . S 2L
- pva 5| 5 | & | B S8 |3E-¥s|dzd
gl * = o = XE BRnBL | oyg™
4 =3 L M E X .= & T IR
= © B s 3, = e o B s
= a a 5g al o =
= [t [
X s X
1. | IInpuT-remMaTuT-
’ 6. [-2776 | 3,39 3.15 4
XaJ1bKOMMPHTOBAS 2 * : MenHo- %
2. | XanbKommupuT- 3,01
s % toaar | aar |, foy | SRAOTODYAERR 27 ’
chasepuToBas (1+2+3)
3. | ChanepuroBas § 1272 | 306 [" 287 14
4. | Chanepur- 3on0TonoNM-
Qianct 429138 | 340 | 3 : 3,29
rajieHUTOBAs MeTaJTHYecKas
5. | OkucneHHast: JTUMOHUT-
UMOHHT- MaJIaxuT-
IR 5498t |29y ] 203 DI 1 2,71
MaJTaxuT- KyNpUTOBasi
KYTMPUTOBas




3.5. T'eonoro-rexHosiorHueckas THHM3auua pya Mapumrerckoro
MECTOPOIKACHMS M CONOCTABJIEHHE C 30JI0TONOJHMETALTHYECKHMH
MECTOPOXKICHHAMH APMEHUH.

MdakTudeckuil marepuan, U3JNOXKEHHbI B HACTOSLUEH [faBe,
JaeT HaM OCHOBAHME [1POBECTHM TUMM3aUWIo pya Mapuurerckoro
MEeCTOPOXAeHHS MO (POPMAaLMOHHO-TEXHOTOTMYECKOMY PSAY: TPU-
POJIHAS MUHEPATbHANA PAZHOBUAHOCTD —» MUHEPAIOro-TeXHOJIOIHYec-
KM COpPT (pasHOBMAHOCTb) — [€OJIOrO-TeXHONOTHYECKUU Tun. Tu-
fi3alius pya nposelneHa no 16 r1aBHbBIM KOMIIOHEHTaM ¢ YY€TOM Be-
LLIECTBEHHOTO COCTaBa, TEKCTYPHO-CTPYKTYPHBIX OCODEHHOCTEH M
(GU3MKO-MeXaHWYECKUX XaPaKTepPUCTUK/PY] UM PYAOBMELLAIOIIUX [10-
POo; MOPGhO-CTPYKTYPHBIX 0cODeHHOCTEH JIOKaIU3aUHUH OpyleHeHH ],
rOPHO-TEOJIOTMUECKHX YCJIIOBMM M TOPHO-TEXHWYECKUX BO3MOXHOC-
Tei 0TpaboTKK py; ONTHMalbHOM cXeMBbl 0OOTalll@Hsl ¢ OCHOBHBIMHU
TEXHOMOTUUCCKUMU TIOKA3ATENSAMHM § HOMEHKJIATYPbI TOBAapHOMH I1poO-
Aykuuu (tabsm.3.5.1).

KondyecTBo reofioro-TexHOJIOTHYECKUX THIIOB PYA B OCHOB-
HOM TIpefonpeaenaiores hopMaiiMoHHON MPUHALIEKHOCTBIO M TI'e0-
JIOTHYECKOM HEeOJIHOPOIHOCTbIO MECTOPOXIEHUS, d TAKXKE MHTEHCHUB-
HOCTBIO TTPOLIECCOB METACOMATO34 M TMITEPIeHE3a U rOPHO-TEXHUYEC~
KMMHM BO3MOXHOCTSAMHM (Tab6n.3.5.2). OCHOBHBLIM YCIOBHEM BBIIEIE-
HUS [€0JIOrO-TeXHOMIOTUYECKOTO THITA Py SBASETCS BO3MOXHOCTL UX
CeNneKTUBHOW NOOLIYM NP MPOCTHIX HJIM CPEIHMX FOPHO-TE€OJOTH-
YECKMX YCIIOBHUAX. -

Ha maHHO# cramuu passesaHHoctd MapuureTckoro Mecro-
POXACHWAS TUNU3ALMA PYL B NMOJHOM 00bEME HE MOXET OBITh BBIITOJ-
HeHa. [Ipu manpHeiiuei pa3zpeake M 3KCILTyaTalMK MECTOPOXKISHMS,
JIOM3YYEHUS BELIECTBEHHOIO cOocTaBa M 0DOraTUMOCTH pYil, a TakKe
rOPHO-TeOJIOTHYECKUX YCaoBMit 0TpabOTKM 1anyT BO3MOXHOCTh 6o-
Jiee TOJTHEe OXapakTepH30BaTh I'EOJOTO-TEXHOJIOIMUECKUE THUILL DY/
W C YYETOM 3KOHOMHKM TFOPHO-PYIHOrO INPOM3BOACTBA M TEXHUYEC-
KUX BO3MOXHOCTEH BBUIENUTL NPOMbBILUIEBHHBIE THITbI PYI.

['eonoro-TeXHONOrHYeCKas THITM3aUMsT Py1 JaeT BO3MOX-
HOCTb Ha CTagdM IipeABapuTe/bHON pasBenkd Mapuurerckoro
MECTODOXIEHUS! BBIAECJIMTH TOBAPHYIO TPOAYKIIMIO Tpex BHAOB. IO
CYIb(PUAHBIM  pyAaM - 30J0TONOJMMETALUIMYECKHA 1 MeIHO0-30J10T0-
PYAHBIH THNBI, TIO OKMCIEHHBIM DYAAM - 30/I0TOCOACPKAMMIE JIHMO-
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HWT-MAJAXMT-KYNIPHTOBbI THI. DTO IMO3BOJISET YK€ HA JAHHOW cTa-
AU UCCNEIOBAHMIA OaTh CPABHUTEILHO IMOJHYIO I'€0J0r0-3KOHOMH-
YECKYIK) OLEHKY TPOMBIIUIEHHOW LEHHOCTH MECTOPOXICHHS U
00OCHOBaThH TEXHOAOTMUECKME pellieHusi 710 PpaluMOHAIbHOMY U
KOMIUJIEKCHOMY MCIIOJIb30BAHUI0 MHOTOKOMIIOHEHTHOI'O ChIPbSI.

Tabnuna 3.5.1.

I'eonoro-TexHollorMYecKas THITA3ALMs j8)218
Mapunre"rcxoro MECTOPOXIACHHU S

o - colepxaHue B pyae, % u r/tT p - MIOTHOCTH (06beMHas
macca), r/c:M3

B - comepxauue B X-Te, % M T/T E - monyns ¥OHra
(ynpyrocrn), n*107
Kre/cm’

¥ - BBIXOX K-Ta, % O .x -Tipounocts, MIla

€ - M3BJEYEHME B K-T, % [T - nopucrocts, %

i - k-1 IlyaccoHa,
TUIACTHYHOCTh

N - Habyxaemoctb, %

Neo

Ne TexHonoruyeckune

Il I'JlaBHBIC KOMITOHEHTHI

/ MOKa3aTesu

I

1 2 3

1. | Cragus paspeaxu [1pensapurensHas paspeaka
MECTOPOXAEHNUS

2. | KomuecrBo texHooruuyeckux | 1 kpyns.naboparopHas, 7
npob Maj1000BEMHBIX

3. | MuHepalbHbIH cocTas:
ITHPHUT +++
XUIBKOIUPUT +4++

| canepur +++

TIeHUT +++ ol
APCEHONMPUT +
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[Tponomxenue 1, Tabauibt 3.5,

2 3
GJIeKJIbIe PYablL +
BTOpUYHBIE Cyabhuabl MeaU +
KYIIPUT, MAJIAXUT Fort-
LIEPYCCHT =t
CMUTCOHMT, KAJTAMHUH e
JIMMOHUT +++
reMaTuT bt
Xapakrep opyaeHEHMUs BxpanieHHBbIi,

MIPOXHUIJIKOBO-BKParuieHHbIH

[TpupoaHbie MUHEPAIbHbBIEC /
Pa3sHOBHLHOCTH ’

e CYJbUIHBIX PYA:

*  OKHCJEHHBIX pyA:

-

- Ta

A.ITupuT-remMaTmr-
" XaJIBKOMTMPUTOBAS

b.Cdanepur-
XaNbKOIIUPUTORAS

B.Cdanepurosas

I'.Cohanepur-raieHuronas

J.JIuMOHHUT-Manaxur-
KYTIPUTOBAas

E.llepyccur-kanaMuH-
CMMTCOHMTOBASA

30Ha OKHUCIEHUS

Pa3BuTa MHTEHCUBHO

OnTuMaibHas cxema -
oboraleHuss ¥ HOMEHKJIaTypa
TOBAPHOW MPOAYKIIUM

'paBuTauusa+dioranusi,
KOJUIEKTHBHO-CEEKTUBHAA
¢norarmg.

KoHueHTparsl: MegHbIi,
CBHHLOBBIH, ITMHKOBBIH,
rpaBMTALIMOHHBIN, KOJUIEK-
TUBHO-(I0TALLH OHHBIH.

Pyaosmelaolue mopossl

-

Haiiku rabbpo-aunabasos,
AHIE3UTHI, UX TY(DBI U
TydobpeKuum, aHae3uTO-
JALMThI.

XapakTep U3MEHEHUs MOPOJ

OkBaplieBaHue, XJIOpUTH3a-
UK, ITUIOTH3ALUS, CePU-
UMTH3auMs, KapOoHaTH3a-
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ITponomxkeuue 2, Tabnuunt 3.5.1.

2

3

OKoJIOpYIHbIE METACOMATUTbI

LU
Ksapu-remMaTut-x1opur-
3MUI0TOBbIE M KBapLl-CepH-
UUTOBLIE,

10.

DU3MKO-MeXxaHHYECKHe
napameTpbl Pyl U
PYIOBMELLAIONIMX TIOPOJI
P E, 0
TS SR pyaa, mopoaa
IL, u; N

2,66; 494; 79,9 3,06; 4,5;89,5

0,92;0,16; 2,2 1,43 ;0,13:1.5

11

OCHOBHbBIE TEXHOJMOTHYECKNE

moKa3aTeny 1o ONTHMATLHOM

cxeMe oboralleHus

11.1 I'paBuTaums+dgnoraums
+ LlMaHUpOBaHUE
OKHCJIEHHBIX PYI

[RABHTALMA o Ylaf’lsgl 2,03, 65,4, 22,9
duorauua 12.BnE | 5.8
11,57: 29,7: 59,2
UMAHHPOBAHME - - €,
- - 12,1
11.2 ['paBuTaumsa+cenex-

THBHasl (oTalust
CYJIb(MAHBIX Py
e  MeIHO-30JI0ThIe
PyAbi:
rpaBMKOHIIEHTPAT
Au E;B_
Y€
MEIHbIA KOHIIEHTpaT
Cu @B | Au @B
Y€ €
LUMHKOBBIA KOHLIEHTPAT

Zn o.,p Au ELB—
Y,€ €

’

2.0. 56,8
1,67; 26,3

2,13; 61,9 52,8

47,4957 6. 51
594; 62,94 * 84
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[Tpomonxenue 3, Tabuuunt 3.5.1.

1 7] 3
e 30JIOTONOJMMETAN-
JIHUECKHE DY/IbL:
rpaBMKOHLIEHTPAT
Au -o.pB . 44, 920
Y€ ' 0,73; 15,3
CBHUHLIOBBI
KOHIIEHTpaT i3
pp &P Auw o | LIILI . 44970
Y,E = 6 3,4; 82,0 75,0
HVHKOBBIH KOHIEHTPaT
Zn @B Ay @B | 33430 » 44,34
Y,€ € 9.4; 77,8 7.2

THIIBl PV

30JI0TOPY.AHbINH

12.| Munepanoro-rexsonornyecgue | 1.MenHo-3onoropyaHas
Pa3HOBHAHOCTH DY (A+B)
2.30710TONOAUMETAIIMYEC-
Kaa (I'+B)
3.3on0TOCOAEPKALIMIA JTH-
MOHUT-MaJlaXUT-KYIpHu-
- toBas (/1)
< (TexHomorus nepepaboTku
LIEPYCCHT-KATaMUH-CMHUTCO-
-| HATOBOM pa3HOBMIHOCTH
pyn Ioxka He pa3paboraHa)
13.| Mopdonorus pyaHbIX Tel Aunpl, XKWibHbBIE 30HBI
14.| Cnoco6 u cucrema paspaborku | Ilogszemnas pazpaboTka;
CHCTEMBI C Mara3uHMpoBa-
HUEM PYAbl X MOAITAXKHbI-
MU LITpeKaMH; Kapbep s
- OKMCIIEHHBIX PYA.
15.| I'opHo-reongruyeckue yciaosus | [opHo-reonoruueckue yc-
U TOPHO-TEXHWMECKNUE BO3MOX- | JIOBMS IMPOCTHIE, BO3MOXKHA
HOCTH CeJIEKTUBHOI 100BIUK pasjienbHan BblIEMKA pasHO-
MHUHEPAIOro-TeXHOJOTMYECKMX | BUAHOCTEH Py
Pa3sHOBMIHOCTEN pya
16.| I'eonoro-TexHonoruyecKkue Cynbduanpii Menso-
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[Tpononxenue 4, Tabauuer 3.5.1.
1 2 3

2.Cynbdunnslit 3010TONO-
JIMMETAJUIHYECKU I
3.OKMCIEHHBIN 30J10TOCO-
Jepx)alluil TAMOHUT-
MaJTAXUT-KYITPUTOBBIA

Tabnuua 3.5.2.

Cxema TUITM3AUMK Pya MapLHUIreTckoro MeCTOPOXIACHHA
1o HopMalMOHHO-TEXHOJOTHYECKOMY PSIIY

[Tpuponnbie
MHWHEpaJibHbIE
Pa3’HOBMIHOCTH Pyl

Mumnepayioro-
TEXHOJIOTHYECKHE
Pa3sHOBHUIHOCTH

(copra) pys

I'eosioro-
TEXHOJOTHUYECKHE
TUTIBI PYIL

Cynbhuanpie pyabi:

A.JIMpUT-remaTuT-
XaJIbKOIMPUTOBAS

b.Chanepur-xans-
KOITMPUTOBAs

B.Cdaneputosast

I'.Chaneput-rane-
HUTOBASsI

1.Menxo-30n0t10-
pyaHas (A+B)
2.30510TONOIUME-
taninueckaa (I'+B)

1.CynbhraHbIi
MEHO-30JI0TOPYI-
HbIN
2.CynbhraHbii
30JI0TONONUMETA -
JIMYECKHUH

OKHCIIEHHBIE PY/bI:

J.JIumMoHuT-MaNa-
XUT-KYIIpUTOBAsI

E.Uepyceur-kana-
MUH-CMUTCOHH-
TOBast

3. 3oa0ToCOAEpXKa-
LKA JIMMOHMT-
MaJlaXMUT-KYIPUTO-
Ban (1)

Texnonorus nepe-

pabOTKH LIEPYCCUT-

KanaMUH-CMUTCO-

HMTOBBLIX pyA NMOKa

He pa3paboTaHa

3.0xucIeHHBIH
30J10TOCOAEPXKALIMA
JIUMOHMT-MAIAXHT-
KYIIPUTOBBII

[MosiydeHHBIE JaHHBIE 10 Fe0JIOTO-TEXHOJIOMMUECKOM TUIMH3a-
MM pydl MapUMIreTcKoro MecTOpOXIEHHMS COIMOCTABICHbI C aHaI0-
FMUHBIMM MECTOPOXIEHMAMHU 3010TONONMMETAIUIHYECKO| HOopMaLiMu

Apmennn (tab6n.3.5.3).
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6

-

/COI'IOCTaBJICHHc reoJIoro-TeXHOJOTMYECKHUX THIOB PYA MECTOPOXIEHUH
30/10TONONMMETAUIMYECKOH popMauru ApMEHUH

Ta6nuua 3.5.3
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Pynsibie Tena na BCeX MECTOPOXKAEHMSIX TIPEACTaBJIEHbl CEKV-
IUMMH KATAMH W KMJABHBIMW  30HAMM TIPOXHWIKOBO-BKPArUIEHHOIO
OpYIEHEHUsS] TIEPEMEHHONH MOLIHOCTH CO CJOXHBIM BHYTPEHHUM
CTPOCHWEM, TIPM OTHOCHTENBHO HU3KUX CONEPXKAHMSAX OCHOBHBLIX
KOMITOHEHTOR (3a MckmouyeHueM JInuksas-Tes). Pyabl MHOrokom-
ITOHEHTHbIE: TIPOMBIILIEHHOE 3HAauYeHHMe MMEIOT 30J0TO, cepebpo,
MegJib, CBMUHEI, 1IMHK W TIONYTHbIE KOMIIOHEHTHI, B OCODEHHOCTH KaJi-
muit (IHaymsin, Mapuwurer). B pysax nocrossHHO NMPUCYTCTBYIOT IH-
PUT, XaIbKOITUPHT, TANEHHUT, chanepuT, reMaTuT, apCeHOMUPHT, pejl-
KO aHTMMOHHUT M CYIbhOCOIM, KOTOpPhIE TapareHETHYECKH accolu-
upysch, obpasyior 12 npupoaHbIX MUHEPATbHBIX PA3HOBUIHOCTEH 110
cyib(UIHBIM ¥ 3 PA3HOBUIHOCTH 110 OKMCIIEHHBIM pyaaM (Mapiiv-
rer, Teprepacap).llpupoatbie MUHEpalbHBIE PAa3HOBMAHOCTH CrpyIi-
MTUPOBAHBI B 5-TH Te0JIOTO-TeXHONOTHYeCKMX THmax pya (rabn.3.5.3).
g HEKOTOpPBIX MECTOPOXKICHHMI XapakTepHO HallMuMue TepBHYHOIO
3os10TOCOAEpXKAlero rematuta (Mapuurer, Teprepacap), a ais Apy-
T'MX - 3HAYMTEIbHbIE KOHLEHTPAllMM MBIUIbAKA U cypbMbl (A3arex,
JInaknas-Tei, Teprepacap). PyioBMelLalOLIKME TOPOIB] TPEUMYLIECT-
BEHHO MpeJICTaBIC¢Hbl aHAEC3MTAMH, aHAE3WTO-JalMTaMU, HX Tyda-
MU u  Tybobpexkumnsmu (Ilaymsn, Apmanuc, Mapmxan). Ha Asa-
TekckoMm, JInukpaz-Telickom W TeprepacapkCKoM MeCTOPOXISHMSIX
PYLOBMEIIAIOLIMMHA SBASIOTCS KaK BYJKaHOIeHHO-0CaJ04YHble obpa-
30BAHMSI CPETHEKMCIOTO COCTaBa, TakK W [POphIBAOIME UX [PAHO-
JMOpUTHI (MOHLIOHUTHI). OnTHMallbHOH CcxeMOi oOoraiueHus CyJib-
GuaAHBIX pym SBISIETCS] TPaBUTallMs M KOJUIEKTHBHO-CEJEeKTHUBHAs
GoTaluua ¢ MONYYEHHEM 30/0TOCOAEPXAIIMX I'PABHTALIMOHHOTO,
MEIHOI0, CBHHIIOBOTO M LIMHKOBOI'O, & B PSIAC CIAYYaeB TAKKE MUPUT-
Horo koHueHrparoB. Jna Azarekckoro u MaploKaHCKOro MecTopOX-
AeHWI npeaycMarpuBacTcs nepepaborTka KOHUEHTPATOR ¢ USHbIO 0~
U3BJieYyeHUs MbllIbsKa M cypbMbl. OkucieHHbie pyabl (Mapuwrert,
Teprepacap) OyayT nepepabaThiBaThesl 110 IMOJHOW KOMOMHMpOBaH-
HOW cxeme - rpaBuTalMs, GAOTalUg W IMAHUPOBalike XBOCTOB io-
TallMu. TakuM o0pa3oM, CpaBHUTEJbHBIM AHATM3 [10KA3BIBAET, YTO
MO YCIOBHSAM JIOKATU3ALMK OPYIEHEHHMsI, TPHUPOAHLIM MUHEPATbHbIM
PAZHOBMAHOCTAM M TEXHOMOIMYECKMM fapamerpam Mapuwrerckoe
MECTOPOXKACHHME SBJISIETCS THMWUYHBIM IPEIACTABUTC/IEM 30JOTOINOJH-
MeTanIMyeckoi opMaum.
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4. MOP@OCTPYKTYPHBIE OCOBEHHOCTH U BHYTPEHHEE
CTPOEHME PYIHbLIX TEJI. OGOCHOBAHUE
ONTUMAJIBHON INIOTHOCTH PA3BEJJOYHOM CETH

4.1. MopdocTpyKTypHbie 0cOOEHHOCTH PYIHBIX TeJl H Xapakrep
pacnpeaenenus (JIOKAJIH3AUHA) N0JI€3HbIX KOMNOHEHTOB.
Cpasnenue ¢ mecropoxiennem [pmbon (HKP).

Ha MapuureTckoM MECTOPOXASHUU OMOMCKOBaHO cBbilie 30
pyaHbIX Ten. M3 HUX M3ydeHBI OKONO OmHOro aecstka. Ha crammm
MpeaBapyUTENIbHOW PA3BEAKH, OTHOCUTEIBHO JETANTBHO PAa3BCIAHBI [IBa
pyaHbIX Tesa: pyaHoe Teno 2 (y4.Mapu) u pyanoe teno 7 (yu.[l3a-
T¥a30p). B HUX cocpenoToyeHbl OCHOBHBIE 3arachl TOJE3HBIX KOM-
rnoHeHToB. Beinle, B pasmene 2.4., HaMu ObUIA [pMBEAEHbB KpaTKUe
CBEIEHMSl O pa3BEJaHHOCTH 3THUX PYAHBIX Tell. 3Jech Xe Mbl pac-
CMOTPUM MX OCHOBHBIE MOP(hOCTPYKTYPHbBIE OCODEHHOCTH M Xapak-
Tep pacnpeleneHust (JOKaIM3alMM) TI0JE3HBIX KOMIIOHEHTOB C
enbio O0OCHOBAHUS ONITMMAJILHON TUIOTHOCTH pa3BeOYHOM CEeTH.

B npenenax MapuureTckoro MecTOpoXIeHus Habmw0AaroTCs
TPU MOP(OJIOrMYECKMX THHA OPYAEHEHMS: XWIbHBIH, THE3M0BOH M
IPOXHIKOBO-BKPAIJIEHHbIH.

ZKWJIel MMEIOT OYeHb LIMPOKOE pacnpocTpaHeHWe W MpHypO-
YUBAIOTCA B OCHOBHOM K naikaM rab6po-amabasos. OHm mpocne-
KMBAIOTCA HAa HECKOJBKO JIECATKOB METPOB TIPH MOUIHOCTH OT
HECKONbKMX CaHTUMETPOB 10 1-1,5 B pasaysax. ITanenue xusm Kpy-
Toe, MPEUMYILECTBEHHO Ha CEBEPO-BOCTOK, peke Ha woro-samai. B
LEJIOM BCS CUCTEMa XWJ, CBS3aHHAas C maiKaMM, MMEeT CeBepo-3a-
najgHoe MPOCTUPAHUE, T.C. NMapaielbHO 30He MapuureTckoro pas-
Joma. JKHJIBI 4YacTO BCTPEYAIOTCS BIOJb TEKTOHHHYECKHX TPEUIWH,
OPUEHTHPOBAHHBIX MApaJJIEIbHO M KOCO K 30He MapuureTckoro pas-
Jnoma. bosblueii 4acThio OHU He BblAepXaHbl, 6BICTPO BHIKJIMHWBAIOT-
cq W pacrosioXeHnl KyaucoobpadHo. Mx 3HaduTenbHas 4acTh IIpH-
ypodeHa K cOpoco-cABMIOBHIM HapyileHusiM. [lameHue 3THX Xunl B
GoBIIMHCTBE TaKXe BOCTOYHOE 1ox yriaamu 70-85°. lnunHa ux ue-
Gonpilias, HEe NPEBBILIAET HECKOJNBKMX JECATKOB METpOB. Bechma xa-
PAKTEPHbI PA3TUYMSI B MHHEPAIbHOM COCTAaBe Pa3HOOPUENTHPOBAH-
HbIX XWJI. B XWJIAX CEBEPO-3allaHOrO HarpasleHus TMnpeobiagaer
XaMBKONHUPUT, @ B OGMUIMEPUIMOHANBHBIX - TaJleHWUT M Cchajlepur.
WwMeloTcs paznvyMss M B COCTaBe HEPYAHBIX MUHepanos. B onus-
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MEPUAMOHATBEHbBIX KUJIAX BbINOJIHEHWE UMeeT KBapll-0apyuTOBBIN coc-
TaB, a B CEREPO-3anafHbiX - npeobnanatoT KBapi WM KapboHar.

Ksapu-cynbhuaHbe KUIbI OOLIYHO CONMPOBOXIAIOTCS MHO-
rOYMCAEHHBIMM TOHKMMH TPOXMIKAMH M BKpAIUIEHHBIM OpYyIeHe-
HUeM cyiibhHIOB, 00pa3yiOIMX B LEJIOM XUIbHYIO 30HY. CTepXHH
KBapil-CyAbMUIHOr0O cocraBa MMEIOT YETKME KOHTAaKThl, & I'PaHMIIbI
KMIBHEIX 30H YCTaHABAMBAIOTCH B OCHOBHOM TIO pe3yjibTaTaM OIpo-
6oBanusi. Ha oTaeNbHBIX yyacTKax NpOXHIKOBO-BKPalUIeHHOE Opy-
JIEHEHUE OTCYTCTBYET, M PYAHBIE Tela HMEIOT YeTKHE KOHTAKTHI.
VaenbHblit Bec TAKMX YYaCTKOB He3HAuMTenbHbIM. MecraMu pyIHbie
Tesla MPEACTABJIeHbl TOJBLKO MPOXHMIKOBO-BKPATUIEHHBIM OPYACHEHM-
eM. PyaHble Tena MECTOPOXICHUS XapaKTEePU3YIOTCss M3MEHYMBOCTBIO
OpYIEHEeHHS KaK [0 COCTaBY I10J1e3HbIX KOMITOHEHTOB, TaK M IO HMH-
TEHCUBHOCTM PYAHOTO BHIMOJIHEHHUS. YYaCTKM MACCHBHBIX TIYCTO
BKpAIUIEHHBIX DY YepPeayioTcs: ¢ ydacTKaMH cJaboro opyaeHeHMs M
OGe3pyaHbIX y4yacTKoB. PymHble Tena 310r0 MOopdOJIOrMYECKOro THIIAa
TPOCTPAHCTBEHHO CBS3aHbI C 30HAMU IMAPOTEPMANBHO M3MEHEHHbIX
- OKBaplOBaHHbIX, CEPHUMUTU3MPOBAHHBIX, XJIOPUTU3UPOBAHHBIX, a
uHorga KapboHaTU3MPOBaHHLIX TIOPOJ, PAa3BUTHIX BAONB 30H IpOO-
JIEHUSL M CMATUSL. DTH 30HBI B 1peobiajiaoiieM GOMbIIMHCTBE UMEIOT
CeBepoO-3alajHoe [POCTHPAHWE M Tapa/ulelibHbI 30He Mapuurercko-
ro pazoMa. B HUX pyAHbIE MHHEpATHl 00pPA3yIOT YCTYIO BKPAIICH-
HOCTb, @ TakKXKe¢ [MPOXWIKM MOILHOCTHIO JO MEPBBIX CAHTHMETPOB.
30Hbl TAAAIOT NMOJ KPYTbIMKM YIJaMM Ha CEBEpPO-BOCTOK, PEXe Ha
joro-szanaj. MecramMu BKpamieHHOCTb NpHOOpeTaeT THEe3M0BOM Xa-
paktep. MouiHocte 30H gocturaer 200-250M, a mo mpocTHpaHUIO
OHU TIPOC/IEKUBAIOTCA Ha COTHM M Oonee MerTpoB. KoHUeHTpaums
opyaeHeHMs: HabromaeTcss Kak BAOJAb IPaHMII, TaKk M BOOJb OCH. B
LIENIOM KUITBHBIE 30HBL IPOXKKUITKOBO-BKPATUIEHHOTO OpPYASHEHMs Xa-
PAKTEPU3YIOTCH MOILHOCTSAMHU 10 35-45M.

lo naHHBIM reosorudeckoit JOKYMEHTAUWM, pe3yJbTaTaM
onpo6oBaHUs U pa3sBelKU, XKUIbHBIE 30HbI XapaKTePU3YIOTCS CIIOX-
HBIM BHYTPeHHHMM cTpoeHHeM. Jlokanu3auus (pacnpemesieHHe) Opy-
JNEHEHHS TIPOUCXOAUT MPEUMYIECTBEHHO B BUNE NAPANICABHO BRITS-~
HYTBIX, MECTaMH KYJIMCOOOpa3HO paclOJOXKEHHBIX, MAaJOMOIIHbIX
KBapL-CYJIbUIHbIX W KBapl-KapboHaT-CyAbOUAHBIX XHI U Mpo-
KWJIKOB ¢ TOHKO-BKDAIUIEHHBIM CYJIb(MIHBIM OpYACHEHHEM MeXIy
HUMH. XapakTep U 0COBEHHOCTH BHYTPEHHEIO CTPOEHMS KWIIBHBIX
30H XOpOIIO MJITKOCTPUPYIOTCH MO PACMpeleAeHUI0 NMOAS3HBIX KOM-
MOHEHTOB MO KJaccaM CoNepKaHUW Ha IulaHax onpoGoBaHMA PYAHO-
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ro tena 7, a Takxke 1o rpapKaM M3MEHeHUsl COepXKaHUW nonesHuix
KOMIIOHEHTOB Ha CPAaBHUTEJbHO JETalbHO pa3BellaHHOM TOPU30HTE
wTonbHU 1. AHasM3 pacnpeieeHus I0JE3HbIX KOMIIOHEHTOB B fipe-
JieJlax XKWJIBHOM 30HBI TOKa3biBaeT, yTo Ha obiueMm ¢oHe ciaaboro
OpYAEHEHMS BBUICASIOTCSA MOJIOCHl, B OCHOBHOM MapajiefibHbie ApyT
JApYTY M KOHTYpaM KWJIbHOH 30HBL. DTH [10JOCHI He BBIICPXKUBAIOTCH
K4aK MO MOIIHOCTH, TAK K [0; IPOCTUPAHUIO, YacTO PACNojaraloTcs
KyiucoobpaszHo. ComepxaHHA BBICIIMX KJ1AcCOB 00pasyloT JIOKaib-
HbIE HeBblEePKaHHbBIE KOHUEHTPALMM, YACTO rHea000pa3Hble. AHa-
JIH3 BHIKOHTYPEHHBIX 00OralieHHbIX YYaCTKOB B LIEJIOM COOTBETCTBY-
€T BBILCONKCAHHLIM 3aKOHOMEPHOCTAM, a4 KOHIEHTpalUsa METAIOBR
NIpeUMyILEeCTBeHHO HabnionaeTess Ha yyacTKax IMOBBILEHHOW TpeLuu-
HOBATOCTU ¥ Apobienus (puc.4.1.1).
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Puc.4.1.1. Fpatb;fx #3MEHEHHMS COAepPXKAHUM ITOJIE3HbIX KOMIIOHEHTOB
rmo opram 2 (1), 4 (2) u ksepuwtary 1 (3) urronsuu 1
(yu.dzarumzop, p.1.7).

1 - TEKTOHHYECKHE TPELIMHbI C KBaPL-CYIb(UIHBIM 3aTI0JIHE-

HHMEeM, 2 - OKBApLIOBAHHAs!, XJIOPUTU3MPOBAHHAsN, CEPHUNTH3M~
POBAHHAs KWJIbHAS Macca C BKPanjieHHBIM OPYIeHEHHEM.
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Puc.4.1.2. KpuBbie pacripefe/ieHuss PYAbl U METAUIOB (ITYHKTHp-
Haf) M0 KJiaccaM COAEpXKaHui MoJjie3HbIX KOMIIOHEHTOB
no pyasbim tenam 7 (1) u 2 (2).

JletanbHoe H3ydeHHe MOP(OCTPYKTYPHBIX OCOBEHHOCTEH |
XapakTepa pacripe/elleHus] TI0JIe3HBIX KOMIIOHEHTOB Aal0T HaM OCHO-
BaHME OTMETHTh, YTO HabogaeMble HAa MapIIMIeTCKOM MECTOPOXe-
HUH  MOPQOJIOrMYECKUE THUIILI OPYAEHEHUS SIBJISIOTCS TMPOSIBICHHEM
€AUHOro MOpP(OreHETHHECKOr0 THIIA - XWIBHON 30HBI C MPOXHIKO-
BO-BKpPAIlJIEHHBIM OPYIEHEHHEM CO CIOXHBIM BHYTPEHHHMM CTPOEHH-
eM. D10 06CTOATENBCTBO CIEAYET YYeCTh NPU TPOBEAEHUN NeTAIbHOM
pa3BeJKM MECTOPOXIEeHMs, T.K. pa3BelyeMbie pyIHble Tela MOTYT
0Ka3aThCsl U1 YACThI0 OCHOBHOIO PYIHOIO HAKOIJIEHHS.

Jnst KONMYECTBEHHOM OLIEHKM XapakTepa M3MEHYMBOCTH OpPY-
JeHeHHs B KaYeCTBE OCHOBHOIO IMOKAa3aTessi pacCMaTPUBAETCsl COmEp-
XaHHUE TMOJIE3HOro KoMIoHeHTa. HaMu npoaHan u3upoBaHbl JaHHbBIE
onpoboBAHUA CEKITMOHHBIX 00p0o3moBbix mpob. 1N yCTaHOBIEHUS
3aKOHOMEPHOCTEH pacripeie/IeHus MOJIE3HBIX KOMIIOHEHTOB I10 MOIIl-
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HOCTH PYIHOrO Tejla MCMOJb30BaHbl JaHHbIE MPOO ceKylux Bbhipabo-
TOK - OPTOB M pacceyek, a Mo [MPOCTUPAHHUIO - JaHHbIC OMpoOoBaAHUS
wrpekoB M 3aboes (puc.4.1.1). Tlpu >TOM, aHanM3 MpPOBOAMIICH B
KOHTYpax WJIbHOI 30HbI 6e3 BbuiefeHMs: OanaHCOBBIX M 3abajaHco-
BbIX pyd. LlenecoobpaszHocTh ATOro mnoaxona obBICHAETCS TEM, 4YTO
JMEeUCTBUTENBLHAS CTeleHb M3MEHYUBOCTH OPYACHEHHS BLISBISETCS
TOJIBKO TIpH CciydaiHo#M BblOOpke maHHbix (Fankun, Kpeiitep m ap.,
1962). P
IIpn cratmcTHUYecKOM aHaIM3¢ OCOOEHHOCTH paclipeie/ieHus
MOJIE3HBIX KOMIOHEHTOB BbIPAXAKOTCS rpauueckd M ¢ TIOMOILBIO
YUCIIOBBIX XxapakrepucTUK. O0oOlIeHMe MATEPUANOB M COCTABJICHUE
TaOJIMLl pacrpeiesieHuss Pyabl U METALIOB 1O K1accaMm COAEpPXKaHUi
nposoanauck 1o meroauke A.K.Mutpononsckoro (1961).

Jlnsi rp-pMUECKOTO BBIPAXEHHMS paclipefeicHusi OCHOBHBIX
METAJIOB - 30JI0Ta, MW, CBUHII2 M IIMHKA - pe3yJIbTaThl orpoboBa-
HMSI TIeperpyniMpoBaHkl M0 KjaccaM cofepX)aHuid. [1o 3TUM JaHHBIM
MOCTPOCHE! TPadUKK pacipesie/leHisi PyAbl U METAUIOB JUIsi OCHOB-
HBIX pyaHBIX Ten Mapuurerckoro MectopoxaeHus (puc.4.1.2) (laiik
Anosu, 2000,). [Jna 4MCnOBOM XapaKTEPUCTHKM paclpeaesieHus IMo-
JIe3HBIX KOMIIOHEHTOB OIIpe/le/IsUIMCh. MaTeMaTMyeckoe OXHIaHWe

(cpenHee 3HaueHHWe psiga) - C, cTENEHb pacCcesiHUs pPaspsAIHbIX 3Haye-

HUH OKOJIO cpejiHero (OCHOBHOE OTKJIIOHEHHME - AMclepcusi) - O, o‘r—
HOCHMTEJIbHAA Mepa U3MEHYHMBOCTH (Koacbcbuunem BapyMaLuMM) -
acummerpusi - A u skcliecc - E. CBoaHbIe JaHHBIE YHCIOBBIX xapax-
TEPUCTUK pacnpelesieHus 300Ta MO y4aCTKaM U rOPU3OHTaM NpPUBO-
ositest B 1abn. 4.1.1.

Ha ocHOBaHMM BBINOTHEHHBIX IPadOAHANTMTHYECKMX HCCle-
JOBaHMH MOXHO QTMETUTDH CleAyIOLIee:

1. Xapakrep pacrpeaeieHus IMOJe3HbIX KOMIIOHEHTOB B IIpe-
Jenax pyaHbIX Teq MapLMreTCKoro MeCTOPOXKAEHMS BBIPAXKAETCS Ofl-
HOBEPUIMHHOM MPaBOACUMMETPHYHOM KPHBOH ¢ TOJOXHUTENbHOMN
CKOILUEHHOCTBIO W KPYTOCTBIO, YKAa3bIBAIOLIEH HA TONOXKUTENbHYIO
ACMMMETPHMIO 10 CPaBHEHMIO ¢ HODMaJbHBIM paclpee/ieHHueM, YTO
CBHM/ETEJILCTBYET O0-OMHOPOAHOCTH OOBEKTa M XapaKTEPHO JUTS I
M XWIbHBIX 30H. [londkutesibHaa aCHMMETPUS] KPUBBIX pacripeaesie-
HUSL COIEpPXaHUN IMOJIE3HBIX KOMITOHEHTOB XapakTepHa IUISi MECTO-
POXACHUH LBETHBIX METAJJIOB W 30JI0TA ¢ OTHOCHMTEJIbHO HU3KHMH
comepxanuamu B pyne (Kammmcros, 1948, 1952, 1962). Hnsa atux
KPMBBIX pACIIpE/Ie/IeHMS] XapaKTepPHO Oco00€ PACIONOXKEHWE MeIu-
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CBoaKa YMCIOBLIX XapaKTePUCTUK pacrpelieieHus 3070Ta
110 pa3Bel0YHBIM FOPH30HTaM MapiHMreTcKoro MecTopoXIeHH s

Ta6bauua 4.1.1.
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1. | [ToBepxHOCTb 48 1,20 0,57 | 0,2-0,5 1,8 150 -3,45 6,45 0,45
2. | TopusoHT .11 145 1.7 0.62 1 0.2-0.5:] 1,52 130 -3,11 6,08 0:52
3. | l'opmsoHT wrt.10 130 0,85 0,70 | 0,2-0,5 | 0,76 90 -4,85 8.8 0,62
4. | Topwuzont wr. 1 217 0,83 0,68 | 0,205 | 091 | 110 | -2,17 8,35 0,50
Hroro no yvactky
(pymHoe Ten0 7) 540 0,96 0,65 | 0,2-0,5 | 0,92 | 96,0 | -2,43 8,13 0,63
y4. Mapu

5. | TToBepxHOCTh 75 1,33 0,70 | 0,2-0,5 | 1,60 | 120 -5,91 15,49 0,61
6. | FopuzoHT 10T.2 252 1,03 079 { 02-05 | 128 | 124 | -3,27 | 16,57 | 6,53
Mroro no YaacTky | 399 | “31 | 075 0205 | 1,33 | 121 | .38 | 192 | 0,56
(pynHoe Teno 2)




auel (Me) u cpenHero 3sHadyeHUs - C. OHM IO OTHOIIEHWIO K MOJe
(Mo) cmelleHbl B CTOPOHY KJIACCOB BBICOKOTO cojepxaHus. Ycra-
HOBJIEHO cooTHoleHue: Mo < Me < C.

2. ConocrapieHue SMITMpUYecKMX KpuBbix (puc.4.1.2), mo-
CTPOEHHBIX KAK JUISl OTHCJBHBIX META/UIOB, TaK M JUISt PYAHBIX TN B
LIEeJIOM, TIOKA3bIBAET, UTO BMI KPUBBIX B OOIIEM OCTAETCS MOCTOSH-
HBIM, C HEKOTOPbLIM TIEPEeMELICHHEM MOJbI, MEAMaHbl U CPEAHEero
3nayeHus. TIpM 3TOM COXpaAseTcs BbIIIEOTMEYEHHOE COOTHOLIEHME
MeXIy HUMH, YTO yKasblBaeT Ha OJHOPOIHOCTL 00BLEKTa MCClel0Ba-
Huit. OXHOBEPUIMHHBIE KPHUBBIE pacripeleeHHd MoJAe3HbIX KOMITO-
HEHTOB TAKXKE YKA3RIBAIOT HA HANWYKUE eAMHOIO MopdoreHerHyec-
KOI0O THMA OpYAeHEHMWS.

3. MNMonoxureapHas cKou[eﬁHocn, [TOCTPOEHHBIX KPUBbLIX pac-
npejgeeHUs HOJIe3HBIX KOMIIOHEHTOB TOKA3bLIBACT, YTO VIAEJIbHBIIL
BeC HHM3IIMX KiaccoB (“OeaHpIX” pyln) HA MECTOPOXIEHUM 3HAYH-
TeABHO DOJIbILE, YeM BBICILIMX Ki1accoB (“OoraTeix” pyi), BCIAEACTBUE
Yero HU3IIMe pa3psaiHble 3HAYSHUS WMEIT MAKCHMAJbHbIE YacTOTHI.
Ho Kax moka3plBalOT KpMBBIC paciipeliefieHUsl MeTajloB, WX 3Hauu-
TelbHAS 4acTh COCpeloTOYeHa B HeDonblioM o0beMe “Gorateix” pyi.

YHCnoBBIE XAPAKTEPUCTUKM CTATUCTMK pACITpEleNeHHs Opy-
JICHEHMS] MCIIONB30BaHbI NP ONpejleIeHUH ONTUMATBLHON MIOTHOCTH
pa3BeNOYHON CETH, BBISIBIEHUY BEeJIMYMHBI BEPOSTHOM MOIPElIHOCTH
[pU ONpeAeNeHMU CPEAHEr0o 3HAYCHUS NapaMeTPOB B IMOACYETHOM
6J0Ke M orpaHMYeHMM yparaHHbBIX npob.

CpaBHHMTE/NILHBIH aHAIW3 MOP(OreHeTHYECKMX XapaKTEPUCTHK
JKHUABHBIX 30H MEQHO-3010ThIX Pya y4./[l3armasop Mapuurerckoro
MECTOPOX/IEHHUS M LUTOKBEPKA MEIHO-30J0TOPYAHOIO MECTOPOXIE-
Hus Ipmbon (HKP) BhiABUIM CylieCTBEHHbIE OTIMYHMS B XapakrTepe
pactipefesieHus MOoJIe3HbIX KOMIIOHEHTOB MU B COOTHOILUEHUH PyH pas3-
JIMYHBIX KJIACCOBBIX colepxaHuit. Kaxk BuaHo Ha puc.4.1.3, rpaduk
pacrnpeneneHus MoJe3HblX KOMIIOHEHTOB B IUTOKBEPKE [IpMOOHCKOTO
MECTOPOX/IEHHsI BbIPAaXaeTcs JABYXBEPLUIMHHON TMpPaBOACHMMETPUY-
HOM KPHMBOH C MONOKUTEABHON CKOLIEHHOCTBIO M KPYTOCTbIO, 4YTO
yKa3blBaeT Ha HEOJHOPOAHOCTh 0OBEKTAa ¢ HECKOILKUMK YPOBHSIMMA
conepxanuil. OcHoBHas Macca 3anacoB (cBeiiie 50%) co cpegHUM
colepxXaHdeM 2,3 /T yCAOBHOIO 30J10TA COCTABAAIOT “psioBbie” py-
Jbl, roe 3akodedbr 30% 3anmacos Mertautos. “Bepnbie” pyabl co
cpeaHuM conepxaHueMm 0,6 /T ycioBHOro 3omora coctaBiasior 27%
OT O0WMX 3anacoB pyabl U TONBKO 3% MerauioB. 3HauyMUTENbHAas
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yacTh 3arnacoB MetauroB - 68,2% 3akimioueHa B “Oorathix” pyaax,
cocTaBasiioninx 22% ot obuwwmx 3anacoB pya. Oxono 4% cyMMapHbIX
3aMacOB METAUIOB 3aKJIIOYEHO B PYIaX C BechbMa BBICOKUM COMEpPKa-

HueM ycioBHoro 3onota - 30 r/tr (ToBmacsaH, MapkocsiH, [aiik
Ajtosn, 2000).

uacmocme, %
uacmocms, %

coaepxaHue,%

uyacmocms, %

coaepRanue yc Aurim

Puc.4.1.3. Kpussie pacnpeneneHus: pyabl U MeTA/LIOB 110 Kjiaccam
comepxaHuit 3onota (1), menu (2) u ycIOBHOrO 30/10Ta
(3) no pynHoit 3anexu pMOOHCKOro MeAHO-30J10TOPYA-
HOIMO MECTOPOXKAeHMs. 3alUTPUXOBaHbl “6eaHbie” pyabL.

IlpuBeneHHble faHHbBIE MOKa3bIBAIOT, YTO HabiOnaeTCd orpe-
JleIeHHAasi CBA3b MeXay MOPGhOCTPYKTYPHBIMU QCOOSHHOCTAMU U Xa-
paKTepoOM pacrpeieseHHs OpyAeHEeHHUs] BHYTPH pyaHoro tena. XKulib-
Hbie 30HBI y4.JI3aruazop MapLuMreTckoro MecTOpOXICHHMS U pyiHas
3amexhb ApMOOHCKOro MecTopoxaeHus, Oynyun nposiBjieHUsIMA TPO-
XKHJIKOBO-BKPAIJIEHHOTO PYIHOrO HAaKOIUIEHWs M OJMHAKOBOIO Be-
IIIECTBEHHOTO COCTaBa, MMEIOT NMPUHUMITMATbHBIE OTJIMYMS B Xapak-
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Tepe JOKaTU3aLMH OpyleHeHMs1. DTO, BO3MOXHO, BbI3BAHO OOBLEMHO-
CTPYKTYPHBIMM (paKTOpaMu W OOJIKHO YYMTHIBATECA NMpU Bribope orl-
TUMQIBHOM IUIOTHOCTM pa3BEIOYHOM CETH, T.K. B MaKCHMMaJbHbIX
pa3ayBax XWibHbIX 30H MOP(OTreHETHYECKUE XapaKTePUCTUKH MOTYT
OBITH MHBIMH.

4.2. ObocHOBaHHE ONTHMMIbHOM IUIOTHOCTH Pa3BENOUHOM CeTH ¢
yuyeTomM MOpPGOreHeTHYeCKHX 0COOEHHOCTEl PYIHLIX TeN W TUNOB PYA.
-

OfHUM M3 OCHOBHBIX KpPHUTEpMEB BbeIOOpa ONTUMAIBLHOMH
1WIOTHOCTY Ppa3sBeINOYHON CEeTH SBJSAETCSl BEJIMYMHA JAOIYCTUMOK
MOTPELIHOCTH (OLIUOKH) npu’onﬁnenenun CpeIHUX BeJMYHMH Iapa-
METpPOBR IoAcyeTHBIX 0noKoB. [Ipu BuIOGOpEe ONTUMAILHBIX ITapameT-
pOB PasBeJIOYHOW CETM HaMM MCIIOJIb30BAHbI ABA METOJA Ollpeaese-
HUS BEJIMYMHbLI [OTPEIIHOCTH: METO[ DPAa3pekKeHUsl WU CPaBHEeHUSs
BAPHAHTOB U aHAJTUTHYECKUU merold. B ocHOBEe aHAIUTHYECKOro Me-
ToAa JexuT oblueuspecTHas GopMyna OrpeieeH!Us NMOrpelIHOCTH
(P) cpennero sHauenus KoHKpeTHoro napaMerpa (Kpeiirep, 1961).

V-t
B e
-~ v n

V - xoadduimenT Bapnauuu (Mepa M3MEHYMBOCTH NTapaMeTpa),

t - ko3 (HULIHUEHT BEPOATHOCTH, IIPUHSATHIA PABHBIM 1, UTO TpH
HOPMAJIBHOM pachpeleNieHUH COOTBETCTRYET BEpOATHOCTH 68,3%
(Kpeiitep, 1961; bupiokos, Kynuuuxun, Tpodumos, 1979).

n - KOJMMYECTBO HAOIIONEHHI.

Kak 6bU10 OTMEYEHO BbIlUE, Ha MapLUIreTcKOM MECTOpOXKIe-

HUM BBIAEIAIOTCS OKMCJIEHHBIE M CYJIb(MUAHBIE T€0J0r0-TeXHOJOTH-

YecKue THUMbI pyA C HEpPaBHOMEPHLIM pacrpeae]eHHeM TMOJe3HbIX

KoMroHeHTOB. . KosdduuueHT Bapuanmu IoNe3HBIX KOMIIOHEHTOB

Kojebaercs B cymbbuaHbIX pymax or 70 no 150%, a B oKMcIeHHBIX

pygax - or 110 no 180%. [leranbHblii aHaiu3 XapakTepa pacrpene-

JIEHUA U CTEileHH U3MEHUYMBOCTH COAEPXKAHHMA MOJIE3HBIX KOMIIOHEH-

TOB I10 OCHOBHBIM PYAHBIM Te€jlaM M Pa3BelOYHBIM FOPU30OHTAM MeC-

TOpPOXAeHHA ObLI JaH B NpeAbulyuleM pasjene. Bbuio oTMeueHo, YTo

OCHOBHbBIE DYAHBIC TeNad MECTOPOXAECHHSA IMPEeACTABAEHBI XUJIbHBIMU

30HAMHM M TPH OTCYTCTBMM €CTECTBEHHBIX (I€ONOrHYECKHX) rpaHMil

» CAE
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MOILHOCTb PYAHOTO TeJla MU KOHTYPbI IPOMBILLIEHHOTO OpYAeHEHHUS
onpenensloTcs: M0 JaHHBIM onpoboBaHus, T.e. ABISIOTCA (QYHKUMEH
COAEPXaHus ¥, eCTECTBEHHO, TOYHOCTb OMpeAeeHMs COAepKaAHUs
CKa3bIBAE€TCSl U HA TOYHOCTH OKOHTYPMBAHMS PYAHBIX TeJl. YUWTHIBAS
MHOTOKOMITOHEHTHBIM COCTaB pPyA MECTOPOXASHMs, BCE pacyerhl
IIPOBOAMIHUCH 110 COJEPXKAHUIO YCIOBHOTO 30JI0TA.

coaepxasue,r/m

't wmp8
10100 o0 8 0 8 W 4 W 2 W o 10 20 0 40 8 6 10 @ W 0 1o 12
paccmosHuem

-~ »

coaepxaHue,r/m

wmp7
u‘n"‘mmmmmmu.wuuwu,wnmunuunmuﬂm
paccmosHue M

Puc.4.2.1. Xapakrep u3MeHeHMs COIEePXKaHUsI YCIIOBHOTO 30J10Ta B
cynbunHeix (A) 1 okucieHHbix (B) pynax no mpoctupa-
HUIO PYAHOTO Teja 7 (Ha ropM3oHTax wrojeHs 1 u 11).

KpviBbie M3MEHEHMS COIEPXKAHWM MOJE3HBIX KOMIIOHEHTOB,

IIOCTPOEHHBIX 1O JaHHBIM 00po3foBbIX NMpob no opram 2 U 4, a Tak-
ke Kpepumary | v mrpekam 7 u 8 wironen | u 11, umeor Henpa-
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Tabmuua 4.2.1.
MaxkcuMabHblE ¥ MUHMUMaJIbHBIE BEJIMUMHBI MOJYBOJIHBI W
AMTUIMTY/IbI HANPABJIEHHOTO U3MEHEHHS COAECPXKAHUM YCIIOBHOTO
30Ji0Ta B pyaax MapuureTckoro MecTopoXaeHusl.

. JlnuHa mosyBOJHBI AMIUIATY 1A
’ i
KonebaHui, M Konebanus, %
V4acToK, THIT PyJibl . N
- min L max H.. H
min max

2

Y-i.)llsammop
Tlo npocTupaHuio e
PYAHON 30HBI

(iTpex) :
- OKMCJIEHHbIE pY/IbI J0-20 50-70 4-10 40-70
- CyIbhHIHbIE PYABI 8-15 40-70 2-6 30-50
[To MoLHOCTH
PYIHO# 30HBI 1-3 5-8 0,5-5 | 15-40
OpTBI, KBeplLIaru)

. Yu.Mapu
[1o npocTUupanuio
PYIHOIl 30HBI " 78-15 30-70 2,5-10 | 15-50
(wTpex) .
[To MOLIHOCTH
PYAHOU 30HBI 1-5 5-10 0,5-3 10-40
(OpThI)

BUNBHBIH MHOroBeplUMHHBIM Bua (puc.4.1.1 u 4.2.1). Ilocne tpex-
KpPaTHOTO CraaXupaHus 110 u3BecTHoM Meroauke I1.J1.Kamnucrosa
(1956) xpuBasi MBMEHEHUsI CONEepPXKaHMs YCIOBHOrO 30J10Ta NIpuobpe-
TaeT BOAHOOOpasHbili Bua. [IpM 3TOM uYeTKO NpPOCAEXMBAIOTCS JIO-
KaJIbHble OTKJJOHEHMS CONEPXaHUs [0 OTHOLUEHHWIO K YPOBHIO Cpea-
Hero 3HauveHus. [IpM 1OMOWIM TOCTPOEHHLIX KPUBBIX pErpeccHu
(puc.4.2.1) onpeneneHsl MUHUMaIbHBIE U MAKCUMANbHbIE BEJTWYUHBI
TIONYBONMHBI A/2, aMIUIMTyla HampaBieHHOH u3MmeHuuBocTH (H), a
TAKXE OTKOPPEKTHMPOBAHHOE 3HayeHHe Mepbl M3MeHuuBocTd (Vmin)
(Tabn.4.2.1 n 4.2.2). TlonyyeHHbIE Pe3yJAbTAThl MCIOJAL30BAHB [1PH
BBIOOpE IMJIOTHOCTH Pa3BelOYHON CETH aHATUTHUYECKUM METO/IOM,
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Tabnuua 4.2.2.
IToxazareny M3MEHUYMBOCTH COJCPXKAHMUA YCIOBHOTO 30JI0TA 00 M
MOC/€ MHOTOKPATHOTO CIIaXUBAHUS

OTKOppEKTH-
gx| g | Moo | oo
EX| 8E =" 3HauyeHue
YyacTok, © 2 = ‘;’ nocie
THUIT PYIBL = 2| g 5| COMCPXAHMA | yyorokpartHOro
S elod CrAaXHBaHUA
T o
9 V’ % O min Vmim %
Yu.JIzarnazop
- OKMCJIeHHBIE 2807 1,51 |22 145,6 1,29 85,4
pyabl 0
{wrp.7 1 8 nir.11)
- cynb(hHIHBIE 240 | 1,63 | 1,8 114,1 1,10 67,5
PYAbi 6
(iwrp.7 ¥ 8 wr.1)

Pa3pexeHue ceTH HaOMIOJEHUH B PYAHBIX LUTPEKaX MPOBOAM-
JIOCL COTIOCTABIEHUEM BBIYMCIICHHBIX CPEIHUX COAEPXKaHMUU TIPU pas-
JIMYHBIX PACCTOSTHUAX MEXY ITPoOaMHM CO CPEAHUMHU 3HAYEHMSAMU TIO
IanHO#i BbIpaboTKe - 3TajoHOM. bbulM NpoBeleHbl MHOTOBapHaH-
THeIe ( 1=4,6,8...50M) paspexeHusi U ONPELENSUIUCE COOTBETCTBY-
101Me norpeiHocTi. B tabauue 4.2.3 nmpuBeneHs NPUMEpPH! BBIYMC-
JIEHUs TOTPEIIHOCTH OMpeNeNeH sl CPEIHEro ColepXaHus YCJIOBHOIO
30J10Ta TI0 OKWCJIEHHBIM MU CYIbGHIHBIM pyldaMm B 3aBHCUMOCTH OT
pacCTOSIHUSI MEXAy IepecedyeHUs MM (ToYKaMH HabMI0AeHUid) 10 pya-
HeIM wTpekam 7 v 8 wroned 1 u 11. Ilo pesyabraram pacyeToB
MOCTPOEHBl KpUBbIe M3MEHEHMs 3HAUYEHMH (akTHYecKOH BETUYMHBI
cpeaHel norpeitocTy (puc.4.2.2). Tipy nocTpoeHUM KPHBBIX 3HAK
NMOTPELIHOCTH He YYuThIBaICA. [JocTpOeHa TakXkKe TeopeTHYecKas
KPWBad, BHIYMCACHHAN aHAIMTHYECKUM METOJOM C MCIOJb30BaHUEM
naHHbIX Tabmuilel 4.2.2, AHamU3 KPMBBIX [MOKa3blBaeT, 4To MO Mepe
yBeNUYeHMUS PACCTOSHUS MEXIY TOYKaMM HabmogeHui (T.e. yMeHb-
LIeHNeM HX KoJaudecTsa) B WHTepeaie oT 4 go 10M BenuuuHa cpel-
Hell TMOrpeiiHOCTH BO3pacTaeT TIABHO, COCTABIAS IS CYJb(MHIHLIX
pyn 7,5%, a mas oKMCJHEHHBIX - 12,2%. Tlpu majioMm uiare Mexny
ToukaMu Habnionenui B uHTepsBane ot 4 no 20M HabiomaeTcs CTy-
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NeHbYaATOe BOCXOXKACHUE KPUBOM C TIOYTH FOPU3OHTAIBHBIMM U Kpy-
TEIMH OTpe3kaMu. C yBelMuYyeHUeM PACCTOSIHUSI MEX/Y TepeceyeHu-
MU g0 50M BeJM4YMHA MOTPELIHOCTH BO3PAcTaeT MNpSMO NpPONOpPLHU-
OHANBHO DACCTOSHWIO MeXAy TouykaMu Habmomenuit. Tlpu paccro-
aHuKd 50M cpesHssA MOrpelrHOCTb cocrapasieT 43,6% mia cynbdu-
HbIX pyd U 48,2% NIt OKMCIEHHBIX Py, a MAaKCHMMallbHasi Iorperi-
HOCTh IO OTAENALHBIM BapMantam pocruraer +60-90%. CxoaumocTtb
akTHyecKOi M TEOPETMYECKOH KPMBBIX MNOTPELIHOCTH OIpe/eeHu st
CpeflHero colepXaHWs YCIOBHOTO 30J10Ta TIPH PACCIOSHHAX MEXIY
nepecevyeHUs MU B Tperesax MMHMManbHOM mnonysonHbl (10-20m)
CBHMIETEJILCTBYET O HEe3HAYMTENbHOM BJIMSHMM HallpaBleHHOH (3aKo-
HOMEPHOI) U3MEHYMBOCTH M JOCPOBEPAIOCTH aHATWUTHYECKUX pacye-
TOB MPH aHANU3e PA3BEAOYHBIX AaHHEIX (ToBMacsH, 1971).

Paccroanue mexny nepeceyeHMsIMM Ha pPa3BelOYHbIX TOpU-
30HTax ODBIYHO yCTAaHABIMBAETCS MCXOMISI M3 BEJMYHMHBI AOMYCTUMBbIX
OMOOK NMpH ONpeeieHHH CPeAHr) 3HAUeHHI NapaMeTpoB TNoaCYeT-
HeiX 6rnokoB. Ilo “Knaccudukaumu 3zanacos” I'K3 PA (1998) mis
MECTOPOXAEHUIH 3-€H I'PYNIBI 10 CI0XHOCTH TeoJOrMYecKoro cTpo-
€HMS M CTENMeHM M3MEHYMBOCTHM KayecTBa TONEe3HOr0 MCKOMaeMoro
Koo puuueHT BapyalMM Haubojee M3MEHYMBOrO IOACYCTHOrO Ia-
pamerpa ycraHapiuBaetcs B npenenax 100-160%, a nonycrumas no-
rPEeLIHOCTh [IPH ONPEAEIeHHH OCHOBHBIX TONCYETHBIX NAPAMETPOB
no Kareropun C, - or +25 no +40% wu kareropuu C, - or +40 10
160%. TK3 CCCP no “MHCTPYKLMHK MO MPUMEHEHHUIO KiIaccubuka-
LIMM  3aMacoB K 30JIOTOPYIHbIM MECTOopoxaeHuam” (1985) mas
MECTOPOXIeHMI  3-eit rpynmbl (CIOXKHO TOCTPOEHHBIE >XHJIBHBIE
30HBI, 3aM€XH U XWIbL CJIOXHOIO CTPOEHHSA) PEKOMEHAyeTcs JUIsi
[0/ICYETHHIX OnoKOB Kateropun C; NNOTHOCTE pasBeno4yHoi cetu 20-
30 x 40-60m.

MapumreTckoe 30JI0TOMOJIMMETAIUIMYECKOE MECTOPOXIEHHE
OTHOCHTCA K 3-¢ii Ipyrine no CAOXHOCTM Te0JOrHYecKoro CTPOeHUs,
yeM M B I[PUHIIMIE OMNpeeseTcs IUIOTHOCTh pa3BefOYHOH CeTH M0
MHCTPYKTHBHBIM MaTepuanam. Ha cranmum npenBapuTenbHOM pasBel-
KM Ha MECTOPOXIACHUY B LienoM obecrieyeHa 3TaXHOCTh TOPU30HTOB,
a MepeceyeHUsi Ha FOPUM30HTaX INPOIHAEHBI ¢ HEKOTOPBIMH OTKIIOHE-
HUSMU OT JEUCTBYIOLLMX HOpM. ONHAKO BBIILEU3IOXEHHBIH (aKTH-
YecKMii Marepuan Mo WU3MEHEHWIO TUNOB Pyl ¢ IMYDOMHON M Xapak-
TEpY PpACTpeae/eHMs MOJE3HBIX KOMIIOHEHTOB B TIpelefiax pPYIHbIX
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Tabnuua 4.2.3.

BenayuyHa norpeiHoCcT! Mpy ONpee/eHUM CPeIHEero CoaepXaHMs yCJIOBHOTO 30/10TA B 3aBUCHMMOCTH

OT PpacCTOAHMA MEXAY Pa3BEeAOUHBIMK MEPECEUSHUAMM MO PYAHBIM luTpekam 7 u 8 wrosed | v 11,
[T - kKonuyecTBO HAOMIOACHUH
P - norpemrtocts, %

Ne CynbguaHble pYIbI OKMCJIEHHbIe pYAbI

No PaccTrossHue MexI1y nepeceyeHus MU, M PaccTrogHHe MexXiy NepecedeHUsAMMA, M

n 4 10 20 50 50 20 10 4

{l n P I P n P I I 1 P In P n P m P
1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17
L 1p0|-64124-85]112[+182[ 5 |-22.3 +44 .6 14 | +28.5| 28 | -8.6 |68 |-9.6
2. |60|+4,0]24|+19,]12[-12,4| 5 |-256| 6 | -68,6]14] -302 | 27 [+11,8| 68 [+7.2
3, 24 1441112 (42641 5 | +436) 6 | +46,2) 14| -26,5 | 27 | -15,3

4, 24 | -48|12-31,2| 5 [-576]| 6 | -50,9 |14 [+32,0] 27 | +4,9

5 24 |+10] 12 1+134] 5 | ~388 | 6 | -334 {14 |+37.5] 27 |+21.5

6. 121 -2821 5 {+736) 6 | -419 {14 -19,2 |

7 12 [+35,1| 5 | -69,0| 6 |+63,2]| 13| -26,0

8. 12-324| 5 [+51,6] 6 | +40,9] 13 | +20,1

9. 12] -6,3 | 5 | +448) 6 | -559 (13 ] -48,5

10. 121 -51 | 5 1-183| 6 [+36,0] 13 | +20,6

'L 5 | +238] 6 | -71,9

12. S 1+87,21 5 | +44 .4

13. 5 [-18,2] 5 | +46.6

14, 51-136]| 5 | -354
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10 20 0 40 50 60 10 20 30 40 50 €0
PACCTORMME MERY CEHCHANMNM PACCTOANHE MEXAY CEEHIANEM

Puc. 4.2.2. I'padhmk M3MeHeHHUsT BETUUHHBI [TOIPELIHOCTH OIl-
peleseNeHUsl CPEAHEro COAEPXKaHUsl YCIIOBHOIO
30710Ta B cyabdunnbix (A) v okucieHHbIx (B) py-
ax B 3aBMCHMOCTH OT PACCTOSIHMSI MEXIy ceye-
HUAMHA (TOYKAMU HaOIIOJEHHI).

1- TeopeTHYecKasa Kpubad, ITOCTPOCHHAA ¢ Y4YeTOM II€pBOHA4YaIbHOIO 3Ha-

yeHus KodbduunenTa Bapuaumu (V); 2 - pacdyetHas (dakrudeckast) Kpu-
Basi cpeHei MOTPELIHOCTH; 3 - TeopeTHYecKas KpHWBas, IOCTPOCHHAs C

ydyeToM OTKOppeKTHpoBaHHOTO KoahduimenTa sapua-unu (V).

TeJl, ¢ YYeToM MOPMOreHeTHYECKUX OCODEHHOCTEH JiOKaJM3alluK
OpYIEHEHHMs!, IOKA3BIBACT, YTO JONOJHHUTEIBHO CIEAYET YUECTb TAKKE
HipKecneayloime GakTopbl 0€3 U3MEHEeHHUsI TPYITIE MECTOPOXIESHHS:

1. OxwucneHHble pyabl (30I0TOCOASPKALUMN TUMOHUT-MAIA-
XUT-KYIPUTOBBIA TUIT), BbIIECJIEHHBIE B BEPXHUX YACTSAX PYAHBIX TeJl
yu.Jd3arua3op B T€X XKe KOHTYpax, Pe3Ko OTJIMYalTCs OT MaTepHH-
CKUX CYNbOUIHLIX PYA (MEAHO-30NOTOPYAHBINH TUM) BelIECTBEHHBIM
COCTaBOM, cojiepxKaHueM, hOpMaMH HaXOXIEHUS U XapakTepoM pac-
npejeseHus MOJIe3HbIX KOMITOHEHTOB, a TakXKe TEXHOJOTMYECKUMH
cBOMCTBAMM ¥ TOBapHOM npoaykuuei. [Ipu Taxo¥ pe3ko BrIpaken-
HOM Ka4yeCcTBeHHOW HEOAHOPOTHOCTH C MIyOMHOM He PeKOMEHAYeTcs
YCTaHaBAWBAaTh €JMHbIE CTaHAAPTHI 110 IUIOTHOCTH Pa3BelOYHOMH CeTH
ISl CYJILUMIHBIX U OKMCIeHHbIX pyd. K Tomy xe, KoadpuumenT Ba-
pHALMM 30JI0TA 10 OKWCIEHHBIM PyHAaM I[PEBBILAET [AOMYCTUMBIE
HOPMBI JUISI MECTOPOXIeHH 3-ei rpynnel o “Knaccudukauum 3a-
nacos” I'K3 PA u nocruraer 180% u bonee, yto Tpebyer MOIKHOIO
BHUMaHUA TIPU Pa3Belike, MOJACYETe 3aMacoB U OLIEHKE 0ObexTa.

2. Bo3MOXHBIE M3MEHEHHS XapakTepa pacripeleieHus Io-
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JIE3HBIX KOMIIOHEHTOB B PE3KUX pa3ayBax >KMIbHbIX 30H IPOXWIKO-
BO-BKpPAarIeHHOTO OPYACHEHHs, BO MHOIOM HaroMHWHAIOLIUE 3aJICKH
M IUTOKBEPKM C BECbMa HEepaBHOMEPHBIM pacripeiesieHUeM MOJe3HbIX
KOMIOHEHTOB, KaK Hampumep, Ha JIpMOOHCKOM MelHO-30J10TOPYA-
Hom MectopoxneHuu HKP (Taitk Anosin, 2000,; TomacsiH, Mapko-
caH, Taiik AnosH, 2000).

3. Honyctumble no uHcTpykimu ['K3 PA 3HayeHUs: Makcu-
CUMILHOM M cpefiHell MOrpelHOCTeH MpH OnpeaeieHU OCHOBHBIX
MOACYETHBIX MMapaMeTpoB ug “Heborarbix” 30J0TOPYIAHBIX MECTO-
POXIeHMI 3-eil rpyInbl NMpyu OTPUUATEILHOM 3HAaKe MOTYT MPUBECTH
K IyOMTeNbHBIM IOCHAEACTBMAM. ISl aHAMOrMYHBIX MECTOPOXKIEHHUMH
(c conepxanueM 30J0Ta B npejaendx ?;Jf r/T) HenecoobpasHee pPyKo-
BOJACTBOBATBCS MMHUMAJIBHO [OIYCTUMBIMM 3HauYeHHWAMM IOrpell-
HocTH (20-25%) ¢ MEHBILUMM TeoJIOTHYECKMM PUCKOM TMPH HE3HAYM-
TeJIbHOM YILIOTHEHUM CeTH HabIoMeHHni B paMKax JAOILYCTUMBIX Ipe-
nenos. Ha aroM OoCHOBaHMM M C y4&TOM pe3ynbpTaToB Halllux rpado-
AHATUTHYECKMX MCCIEJOBAHMN DEKOMEHAyeTcs IpH OlpeaeleHuu
ONITUMANILHOTO PACCTOSHUS MEXIY INepecedyeHusiIMH Ha pa3BeoYyHbIX
FOPU30HTAX TIO IPOCTUMPAHMIO DYAHBIX Tel MCIONb30BAaTh KPHUBYIO
dakTHuecKkuX cpelHUX norpeitHocTei (puc.4.2.2., kpusas 2) U BeIu-
YMHY MMHMMAaJIBHOW IOrpellHOCTH- Juis OnokoB kateropuu C,; no
I'K3 PA, t.e. rpacdoanamuTHyeckuii Meron. B artom ciayyae paccro-
SHME MeX/Iy MepecedeHUsIMH UIsi CYIbMUIHBIX PYIL COCTABMT He 6o-
nee 18-20, a mis oKMCJIEHHBIX - He 6osee 15-16 M, UTO HAXOAUTCS B
fnpenenax AOMYCTUMbIX HopM 110 mHCTpykumu K3 CCCP (Hbine
NeicTByoLe Ha TeppuTopur PA) 1 30JI0TOPYAHBIX MECTOPOXIE-
nuit (Faitk Anosx, 2000,).

Takum o6pa3oM, Ha OCHOBAHMM BCEro BBIUEU3JIOXEHHOTO,
s MapuMreTckoro MecTOpoXAeHHMs Mpeuiaraercsl cjeayiolas on-
THMaJibHas TUIOTHOCTh Pa3BeNOYHOM CeTH: JUIsi Cyib(GUAHBIX pya IO
kareropun C; - 18-20 x 40 m, mo kareropuu C, - 30-40 x 40-80 wm;
JUISl OKMCJIEHHBIX pyd no kareropuu C; - 10-15 x 20-40 M u katero-

pun C, - 20-30 x 40-80 M. [Ipu Tako¥ NITOTHOCTH pa3BelOYHON ce-
TH, BO U3bexXaHMe YIOPOXAHMA pasBelAKW | T pyabl, npepiaraercs
UCTIONIb30BAaTh CUCTEMY TMOA3EMHBIX U HA3eMHBIX OYPOBBIX CKBaXMH.
O6ocHoBaHHasi TUIOTHOCTb PA3BEfOYHOW CETH SBISIETCH HaJeXHOM
6asoif ¢ LEAbIO TOTYYCHHS] JIOCTOBEPHBIX MCXOMHBIX [JAHHBIX UIs
MOICYETA 3aNacoB 110 TUIIAM PYI.
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5. HEPCHEKTHUBbBI DOPEKTUBHOTO UCITOJIb30OBAHUA
KOMILJIEKCHBIX PYJI MAPLIMTETCKOTI'O
MECTOPOXIEHHUA.

Mapuurerckoe 30J0TONOJUMETAIIMYECKOE MECTOPOXIEHUE
PacroNIOXeHO B OJaronmpuATHEIX reorpado-3KOHOMHYECKMX, FOPHO-
reoJIOTMYECKUX M HMHXCHEPHO-TUAPOICOJIOTHYECKHMX YCIIOBUSIX, B
TIPOMBIIIUIEHHOM paioHe, rie HadaTbl pabOThl [0 BOCCTAHOBJIEHUIO
OTPACcJeBHIX TOPHO-PYIHBIX W METAUTYPTMYECKUX TMPEANpUsTHd -
AJIaBepACKOro METaJUIYPri4ecKoro KoMIuiekca M AXTajubCKoM obora-
TUTENbHOM habpuku ¢ MEIHONH M NOJUMETAIMYECKON CEKLIMSIMH.

KonwrokTypHO-oTpacnessie noaxoab! Oeisuiero LleHTpa oco-
GeHHO HEeraTMBHO OTPA3UJIMCh Ha 30J10TONOTHMETALIMYECKHX MECTO-
POXIEHUSAX B CBSI3M C HaluyueM cBOOOIHBIX MOLIHOCTEX HA Apapar-
CKOit 30motonssnekaresbHoi (babpuke (Ap3UP). Paszsenyemsie 30-
JIOTOTIONMMETAIMYECKUE MECTOPOXAEHUS NMPUHYAUTENIbHO Tepeolie-
HUBATMCH KakK 30J0TOPYAHBIE C IIeJIbI0 paclUUpPeHus chipbeBOi Oasbl
Ap3U®, mpu 3TOM Ge3BO3BPAaTHO TepPsANOCh OONBIIOE KOMMYECTBO
MPOMBILUIEHHO LIEHHBIX OCHOBHBLIX W ITONMYTHBIX KOMIIOHEHTOB, IIpH
KpaiiHe HM3KOM HM3BJIeyeHUM Jaxe cepebpa. Takasg ydyecTb mocTuria
Asartekckoe, Jluuksas-Teiickoe, MapuureTrckoe M ApyrMe aHajJloruy-
Hble MecTOpoxaeHMsi. Ha MapiireTcKoM MeCTOpPOXIeHMU Oblia Bbl-
JleJleHa OlHA Pa3HOBUAHOCTE DYI - 30JIOTOPYAHAs, KOTOPYIO MPeano-
narajiocsh nepepadorats Ha Ap3A® no cxeme rpaButanus + ¢uora-
LM C MOJYYEHHEM KOJUIEKTUBHOIO MENHO-30JI0TOrO KOHLIEHTpaTa C
ero MOCHefYIOLMM METALTYPIHYeCKUM TMepelesioM Ha AJlaBepICcKOM
rOpHO-MeTa/ulyprudyeckoM KoMOuHate. B HacTosiiiee Bpemsd, € yde-
TOM HOBBIX YCJIOBMI XO3SMCTBOBaHMs M HOBBIX JaHHBIX o Mapum-
reTCKOMY MECTOPOXIEHHMIO, BO3MOXHbI HOBBIE ONTHMAIbHbIE TEXHU-
yeckue pelleHus no 3¢p@deKTUBHOMY MCII0JIB30BAHMIO KOMIJIEKCHBIX
30JIOTOCONEPXKAIINX PYA C paclliipeHueM HOMEHKJIATYphl TOBapHOM
TIPOJYKIINH.

Pyner Mapuurerckoro MecTopoXieHusi MHOrOKOMITOHEHTHbIE
W pasHoTunHeie. Ha cTaguu mpeaBapuTenbHOM pa3BeliKu OTYETIHMBO
BBUICJISIIOTCSI TP TEOJIOTO-TEXHOJIOMMUECKHUX THIIA PYyA - NMEPBUYHBIX
TOBAPHBIX [POIYKTOB: MEIHO-30JIOTOPYAHBIH U 30JI0TONOJMMETAILIN-
YeCcKMil TO CYJIb(MUAHBIM KW 30JI0TOCOAEPXALUMNA JTUMOHHUT-MaJaXMT-
KYIIPUTOBBIM - 10 OKMCJIEHHBIM pygaM. Beiaensercsa Takxke OKHCIeH-
Hasi LEepPYyCCUT-KATAMHUH-CMHTCOHMTOBAs Pa3sHOBHUAHOCTb, KOTOpas
TEXHOJIOTMUECKU HO/IKHA OBITh TeCcTHpoBaHa M OKOHTYpeHa B Npo-
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lecce AajbHeMlIel pa3BeokM MECTOpoXieHus. TexHosormyeckas
M3YYeHHOCTb Pyd Ha [MaHHOM CTaguM PasBelaHHOCTH MECTOPOXKIEHUSI
yIOBIETBOPUTENbHAs. PanvoHansHas cxeMa oboraiueHust cyibhui-
HBIX pyd - rpaBuraiiMsi + GuoTanust ¢ MOJyYeHUEM KOHAMLIMOHHBIX
30/10TOCOAEPKAIIKMX I'PABUKOHIIEHTpaTa M (DJIOTAIIMOHHBIX KOHLEH-
TPAaTOB MeAM, CBMIA M LIMHKA, & I OKMCIACHHbIX PYyA - TDaBUTALIMS
+ ¢orauus + LMaHMPOBAHKME XBOCTOB O0OrallleHusl ¢ IMONyHeHUeM
30M0TOCOAEPIKAIIETO PAcTBOp4, a B IOCHEIYIOUIEM KaTOIXHOro ocal-
Ka. TexHosioruss M3BiAEYEeHHMS MOMYTHBIX KOMTOHEHTOB HE M3YyvyeHa,
XOTS LIEHHOCTB Cepbl, KaaMHsl, CeJieHa, TeJUlypa W BUCMYTa O4YeBUIHA.
HccnegopaHus 10 TEXHOROIMM NepepaboTKM pya ROJKHBI OBITH ITPO-
JOJKEHBl C LENbIO cosepmencmogaéuﬂ cxeMbl 00OraieHust U me-
TAUIYPTMYECKOr0 Tepelesia ¢ YYETOM [OIYTHBIX KOMIIOHEHTOB (B
0cODEHHOCTH KaaMusi), a Takke JopaboTKu cXeMBbl repepaboTku pas-
HOBMIHOCTEH OKMC/IEHHBIX PYJ C PACCMOTPEHHEM BO3MOXHOCTEH WX
LIMXTOBKU ¥ COBMECTHOH nepepaBoTKu.

['eonmoro-TexHonornyeckass TUIUA3ALUS PYA MOXET CIYXHUThb
OCHOBOW Il pa3paboTKM KOHOMLMI M TI0JACYETa 3aracoB I0 TUIIaM
pyd, 4TO ODecreyuT TIOBLIIEHUE TIOJHOTBI M KOMIUIEKCHOCTH HC-
M0JIb30BAHUS ChIpbSl M PACIUMPUT HOMEHKJIATYPY TOBapHOM IMPOIYyK-
uun ([asran, laiik AnosH,1998). 3anacw no mecropoxaennio I'K3
PA He yrBepxameHbl. Ha 6GanaHce MecTopoxieHus, MO PeLICHHIO
HTC ¥I' Munskonoruu PA, yncmarcs okosno 790 kr 3ono0ta u 1700
kr cepebpa no Kareropuu C;. Ilo HameMy mepecuery, Ha MECTOPOX-
nenuu Gonee | MAH.T pyam no xateropuu C,;+C,, B TOM 4ucie:
noJMMeTa/uMyeckux pya - 58% (622,5 Teic.T) OT OBLUIMX 3aracoB
Pydbl CO CPEIHMM comepxaHueM 3omora - 4,64 r/1, cepebpa - 10,43
r/T, cBuHua - 0, 21%, uunka - 0,88%), ycnosnoro 3osora - 6,20 r/T,
npy 3amnacax 3onora - 2887 kr, cepebpa - 6493 kr, meau - 1430 T,
cBMHIA - 1296 1, umHKa - 5476 T ¥ ycmoBHoro sonota - 3862 xr;
MemHbIX pyA - okojio 31% (335 Thic.T) UpU CpPeAHEM COAEPXKAHUHU
sonota - 3,43 r/r, cepebpa - 8,45 r/T, Mmean - 0,73%, ycaoBHOroO
3onota - 4,47 r/T,pu 3anacax 3onora - 1151 kr, cepebpa - 2832 kr,
Menu - 2444 T, umika - 4984 T u ycnosHoro 3onora - 1498 «r;
OKMCIEHHBIX PYA (JTMMOHWT-MalaXUT-KYNPHUTOBbIA T, y4.Jl3armi-
30p) - B npenenax 11% (okono 137 THIC.T) CO CPENHUM COAEPXKAHUEM
3onora - 4,12 r/T, cepebpa - 10,25 r/T, menu - 0,48% M yCIOBHOTO
sonota - 4,71 /1, npn 3anacax 3oo0ra - 564 kr, cepebpa - 1402 «r,
meau - 657 T M ycroBHoro 3omota - 645 kr. Beero mo Mapuurer-
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CKOMY MECTOPOXJJIEHHIO 10 OCHOBHBIM DYIHBIM TelaM TIOACYUTAHO
4.6 7T 3o5n0T1a, 10,7 T cepebpa, 4,5 Thic.T Meau". [IporHO3HEIE pecypchl
MmecTopoxiaeHus 1o kareropuu P, ouenenst B.I.Besupranosbim u
P.C.Mogcecsvom (1990) B kosnmyectse: pyasl - 736 ThIC.T, 30J0Ta -
3023 xr, cepebpa - 8339 kr, meau - 2930 T, cBuHUA - 2266 T U LHH-
Ka - 8050 1. [lepcrieKTUBBI MECTOPOXKACHUS 3THM HE OrpaHUYHBAIOT-
cd. Ha cnanrax v rnyboKMX ropuU3oHTax OXWAAETCA TNpUpaLIEHHe
pecypcoB Ha 30-50% ot ofumX 3anacoB MECTOPOXKICHMS.

Pynbl MPOMBILLIEHHBIX TUMOB MapumreTckoro MecTopoxuie-
HUA peKoMeHIyeTcsl fepepabaThiBaTh HAa MEIHOM M IMOJUMETaLIH-
YeCKOM CEKUMSX BOCCTAHABIMBAEMOW AXTanbckol oboraturesibHon
Gabpuku, a METALTYPTUYECKUIA Tiepeae) KaK MeAHbIX, TaK ¥ CBUHIIO-
BO-LIMHKOBBIX KOHIIEHTpPAaTOB OpraHM30BaTh Ha MaHecckoM 3aBone
IIBETHBIX MeTA/UTOB (T.ANaBepAu) Ha OCHOBE 3KOJNOTMYECKH YMCTHIX
TEXHOJNIOTHI, 0e3 3arpsa3HeHus BOIHOTO M BO3AYIIHOTO OacCeiHOR.
Cnegyer y4yecTh, 4TO MpodaeMa MEeTalyprudecKoro nepejensa Moiau-
META/UTMYeCKHMX KOHIIEHTPATOB CTOMT TakxXe M nepen Kanmanckum
TOPHO-0DOTaTUTEIbHBIM KOMOMHATOM, [[€ Ha MOIMMETATHYECKOH
cekuuu mnepepabateisatorca pyawl IIlaymMsaIHCKOTO MECTOPOXAEHMS.
Bonpoc momkeH peuraThcsl KOMIUIEKCHO, T.K. B PErHOHEe WMeITCS U
APYTUe [OAMMETAUIMYeCKUe MecTopoxacHus (Axrana, ApMaHHc,
ITpuBoaBHOE).

Hcnonb3oBaHKWe NEHCTBYIOLMX FOPHO-O000TaTUTEbHBIX U Me-
TAJUTYPIUYECKMX KOMIUIEKCOB, @ TAKXKe TPAHCHOPTHBIX KOMMYHMKA-
umit  Jlopuiickoro Mmap3a mus nepepabotku pya Mapuurerckoro
MECTOPOXACHHUS CYUIECTBEHHO CHU3MT IKCIUIYaTallMOHHBIE 3aTpaThl,
a TakXKe OTnafeT HeoOXOAUMOCThL B CTPOMTE/IBCTBE [UAPOTEXHUYEC-
KWX M TpUPOJOOXPAHHBIX COOPYXEHHH M BBICOKOBOJIBTHOH JIUHUH
3MeKTPONepesay, YTo JacT BO3MOXKHOCTE ODOCHOBATh MPOMBILUIEH-
HYK LEHHOCTb OTHOCHUTENBHO “HeboraThix” pyd MECTOPOXIEHHUS U
1e1ecoobpa3HOCTh MPOIO/DKEHHS pas3BedOo4YHbIX paboT Mo IPOeKTy
[ETATbHON pa3sBeoKu.

*
BoproBoe coxepxaHue ycjaopHOro 300Ta B npobe - 1,0 r/T, Mu-

HUMa/bHOE TPOMbLILUIEHHOE COACPXAHUE YCJHOBHOTO 30J10Ta B NOA-
cuetHoM Onoke - 2,7 r/1. [lepeBoaHbie KOIQOUUHEHTBI IO CYIbQHUI-
HbIM pyaaM: 1 cepebpa - 0,015, meaun - 1,44, umnka - 0,97, cBUH-
ua - 0,6; 110 oKHc/IeHHBIM pyaaM - i cepebpa - 0,014, meau - 0,78,
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3AKJIIWOYEHMNE

BoccTaHoBieHue M pasBUTHE TOPHO-PYAHOM M METAYpru-
YeCKOW TMPOMBILIJIEHHOCTH SIBJSIIOTCA OAHMM W3 OCHOBHBIX IMPHOPH-
TETHBIX HAMpPaBJIeHUH COLMAIbHO-3KOHOMHYECKOTO Pa3BUTHA ApMe-
Huu no 2005r. B coorpercTBUM C yTBepxkiaeHHOH [IpaBuUTeNnbeTBOM
PA KoHUeNUMe, npeanpuHUMaidTcs Cephe3HblE WATH 1O BOCCTa-
HOBJIEHHIO MEIEIUTaBUIBHOTO ITPOM3BOACTBA B IAJIABEPAM, a TAKKe
AxTansckoil oboratutenbHoil Gabpuku ¢ menHon i MoJIMMETaUIM-
YEeCKOM CeKUMsMUA. MapliMreTrckoe MeCTOPOXIEHHME HaxOo[AuTCs B
chepe BAMSIHWA ITUX TOPHO-PYIHBIX [PEIPUATHN W paccMaTpu-
BaeTCA KaK JOTIOJHHTEIbHAS cmpbéaaﬂ}ﬁ[aaa Hapsiay ¢ ANaBepACKUM,
AxtarbekuM, HIaMiyrckuM, ApMaHUCCKMM M JIPYTHMH MECTOpOXK/e-
HMAMHU 00NacTH. i

Mapuurerckoe MectopoxIeHHe Haxogutcsi B Bupaioi-Ka-
pabaxckoi ckianuaroi 3oHe Manor® Kapkasa u pacrionaraercs B y3-
ne nepeceyeHuss COMXeETCKOro riyOMHHOIO pasioMa ceBepo-3afraji-
HOro Tnpoctupanus ¢ JIopyTckoil cyOLUMPOTHOH 30HOM perMoHalb-
HOW TPeliMHOBATOCTH, pasrpaHuueHHOM Mapu-Bockemapckum #
babamxkanckuMm cOpocaMi BCTpedHOro naneHus. B cTpykrypHoMm oT-
HOUIEHMHM OHO TpUypodYeHo K MKarakckoil ropcT-aHTHKIMHAIHU (B
nape ¢ rpabeH-CMHKIWHANLIO) B Tpeenax BUCAYEro Kpelia Mapuwm-
reTCKOro pasjioma (I0KHOM BETBM TAYOMHHOTO pasnoma). CTpykTypa
MECTOPOXKIAEHHUST MeNKOBJI0KOBO-CKIIaAyaTass ¢ XapaKTepHbBIMM MOp-
(POJIOrMUECKMMH TUITAMHM CKJIATYATOCTH - TOPCTHI, rpabeHbl, Gpaxu-
CKJIQJKH, CYHAYKHM, MOHOKJIMHAIM W (rekcypol. BelIeNdrOTcs 30HbI
MHTEHCUBHOW TPELMHOBATOCTH M cucTeMa rabbpo-auaba3oBplx, rpa-
HOAMOPUT-NMOPGUPUTOBLIX [AEK M KPYMHBIX IUTOKOB aHIE3UTOB M
aAHIe3UTO-TALIMTOB, BBITSHYTBIX MPEUMYLIECTBEHHO [TAPAUIETbHO 30-
He MapuMreTcKoro pasioma ¥ KOHTPOIMPYIOLLMX opyAeHeHue. Pyro-
BMELLAIOLTHE NMOPOAbl MPEJCTABIEHBl AaHIE3UTAMM, AHAE3UTO-IALNTA-
MM ¥ MX TIMPOKJIACTAMU MApUHMIeTCKON M COTCKOM CBUT CPeIHEero 30-
eHa, SBISIOIMMHUGH CTPATUrPadUyUecKM aHAIOTOM PYIOHOCHOH
arBv-JaJBapCKOM BYJIKAHOTEHHO-0CAMOYHON CBHUTHI 3aMamHOro (hJaH-
ra AnaBepiacKoro pyaHoro nos.

PynHble Tena MeCTOPOXKAEHUs TPeICTABICHBI eAMHBIM MOp-
poreHeTUYECKMM THIIOM - KPYTOMAJaroIUMM KWIBHBIMH 30HAMM
NPOXMJIKOBO-BKPAIUICHHOTO OPYACHEHUsA MepeMeHHOH MOLIHOCTH CO
CNOXHBIM BHYTPEHHMM CTPOEHHEM TIPU OTHOCMTENBHO HU3KWUX CO-
AePXKAHUSX OCHOBHBIX KOMIIOHeHTOB. Jlokanusauus oOpyaeHeHHs B
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npeiesnax XWibHbIX 30H NTPOMCXOAUT B OCHOBHOM B BUJIE TMApPaJUIEib-
HO BBITSHYTBIX W KyJaucooOpa3HO PpACMOJOXEHHBIX MaJTOMOLLHBIX
CTepXXHEeH (XKMJI M NMPOXUIKOB) KBapl-CynbhHUIHOrO U KBapl-kapbo-
HaT-CYJIPUIHOTO COCTABOB, PEIKO B BUAE THE31000pa3HBIX CKOILIE-
Huil cynbdunor. Pynbt Mapuurerckoro MecTopoXaCHUs MHOIOKOM-
MOHEHTHBIE (301010, cepebpo, Menb, CBMHEI, LIMHK, cepa, KaJMHM,
CeNeH, TeJJlyp, BACMYT) M Pa3HOTHIIHBIE. TUMH3aLIMs pyA NMpOBeaeHa
Ha OCHOBE Te0JIOrO-TeXHOJOrHYECKOro KapTupoBaHus no dopMaum-
OHHO-TEXHOJIOTMYECKOMY pSIAY: NMPUPOAHAsS MHHEepaJibHAasl pa3HOBMI-
HOCTh —» MMHEPaNOrO-TeXHONOrHYeCcKasl pasHOBHIHOCTE —» Te0JIO0ro-
TeXHOJIOTMYeCKHiT THr. POpMALIMOHHO-TEXHOJOIHYECKUH TMOAXOM K
KOMIUIEKCHBIM pylaM Mapimrerckoro MeCTOPOXIEHMSI AaeT BO3-
MOXHOCTh BBLIIEAUTH TPY EONOro-TeXHOMOTMUCCKUX THUNA DYA: Mel-
HO-30JJOTOPYAHbIA M 30J0TOMNOJUMETULIMYECKHH 1O CyTbPUAHBIM H
30JI0TOCOAEPKALIMHA  JIMMOHUT-MANaXUT-KYIIPUTOBBIH 1O OKHCIEH-
HBIM pynam yu.[l3arunzop. [To noaumerauyeckum pyaaMm yu.Mapu
pasBUTA UEPYCCHUT-KAJIAMUH-CMUTCOHUTOBASI MPUPOAHAs Pa3sHOBHI-
HOCTb OKMCIEHHBIX Py, /Ul KOTOPOH TEXHONOTMYECKas cxema Iepe-
paboTku roka He paspaboTaHa M COOTBETCTBYIOLIMH THI (COpPT) He
BbuiesieH. OKMCJIEHHBIH THIT Pyd M 30HA OKUCJIEHHS B TNMOJHOM OO0b-
eMe BBLIENAIOTCA BIepsbie. Mapuurerckoe MeCTOPOXISHHE IO Be-
LUCCTBEHHOMY COCTaBy, Habopy NPHUPOAHBIX MHMHEPAIbHBIX Pa3HO-
BUAHOCTell pyhi (mapareHeTMYeCKUX acCOlMallMi MHHEpPAJOB) U yC-
JIOBUSIM JIOKQJM3AIIMM OPYACHEHHUs! OTHOCHUTCS K HH3KO-CPEIHETeM-
[epaTypHBIM M MaJIOTNYOMHHBLIM MECTOPOXIEHUSIM 30JI0TONOJIMME-
TAUIMYECKON (hopMaliuyu aibNUINCKMX AHAE3UTOBBIX BYJIKAHMUYECKUX
TIOSICOB.

[eonoro-texHosoruyeckass TUIMM3aUMsI pyA, MPOBEAEHHAs C
OLIEHKOU TOPHO-TEXHUYECKUX RO3MOXHOCTEH rOPHO-PYIHOTO MPOU3-
BOJCTBA, JIA€T BO3MOXHOCTb HA CTAAMU IPEIBAPUTEILHON pas3BenKH
MapuureTckoro MecTopoXIeHUsl BbUIENHTh Pa3HOBUIHOCTH TOBap-
HOM MPOAYKIIWM, YTO NMO3BOJWT JaTh CPABHHUTEIBHO IMOJHYIO T'e0JO-
ro-3KOHOMHYECKYIO OLEHKY MPOMBIIIIEHHOH LEeHHOCTH MEeCTOpOX-
IeHUs HAa HOBOW OCHOBE ¥ OOOCHOBATh TEXHONOTMYCCKHUC PEILEHHS
[0 pallMOHANLHOMY M KOMIUIEKCHOMY HMCIIOJAb30BaHUIO MHOIMOKOMIIO-
HeHTHOTO cbipbsi. Ilpy nmanbHeHueit pa3Benke AOU3y4eHUE BeELIeCT-
BEHHOI'0 cOCTaBa M 0BOTATUMOCTM DY, a TAKXKE rOpHO-reonoruyec-
KHX ycJIoBMH oTpaboOTKM 1ACT BO3MOXHOCTL OoJiee IMoJiHee oXapakTe-
PU30BATb TEOJIOTO-TEXHOJOIMYECKUE THUIBI CYIbMUAHLIX W OKHUCICH-
HbIX pyA M, C YYETOM 3KOHOMHKW TOPHO-PYAHOro TMPOU3BOICTBA,



TEXHHUYECKHMX BO3MOXHOCTEH M KOHBIOKTYPhI Ha METajl, BbLACIUTH
MX TIPOMBILUICHHBIC THITBI.

Haum yccnenoBaHus 1MoKasaiu, 4To C y4eToM MOp(horeHeT-
yeckux ocobeHHOCTEH JIOKaTU3alMK OpPYAeHEeHWsE ¥ Pe3KOT0 KayecT-
BEHHOTO U3MEHEHMUS C T1YOMHOM BelleCTBeHHOro cOcTaBa U 0boraTu-
MOCTH PYI, a TAKXe CTelleHW M3MEHYMBOCTH COAEPXAHHUA OCHOBHBIX
KOMITOHEHTOB B [IPE/eaX OKOHTYPEHHBIX PYAHBIX TeN, HE PEKOMEH-
AYyeTCsl UCIIONbL30BaTh E€IMHBIC CTAHAAPTHI MO IUIOTHOCTH Pa3BEIOY-
HOW CeTW [UISi PA3/IMMHBIX TMIIOB PYA - CYJIb(MUIHBIX U OKMCIEHHBIX.
Hcnonbzosanue nonyctuMpix K3 PA 3HayeHWid MaKCMMAaJILHOH WU
cpeaHeil TOrpelfHOCTM [PU ONpPeaeNeHWM OCHOBHBIX I[OJICYETHBIX
napameTpoB Juisi “HebOraThix” 3@IOTOPYIHBIX MECTOPOXICHHH (C
colepXaHHeM 30Ji0Ta B npejaenax 3-5 r/T) 3-ei rpynmbl (pU OTpUlia-
TEJIbHOM 3HAaKe MOXET MPUBECTH K HEraTMBHBIM ITOCIEACTBUSIM.
[Toatomy npennaraercsi, TPy ONpPENEIEHWM ONTHMAJILHOIO pPACCTO-
SIHUSL MEXKIY MePeCeyeHUsIMM {a PasBelloYHBIX FOPU3OHTAX 110 Npo-
CTUPAHUIO PYAHOIO TeNd, UCIOIb30BaTh rpacOaHaIMTHYeCKHH MEeTOo/
C MHHHMM3aUMeH BeJIMYMHBL TIOTPEUHOCTY (B Tipeaenax AOIYCTHMBIX
HOPM) TPU KaTeropu3aluuu MPOMBILUIEHHBIX 3aI1acos.

[MepcrekTBRI IPOMBILIIEHHONO OCBOeHWs pya Mapuurer-
CKOr0 MECTOpPOXIEHHsI OOGYCNOBJEHBI MHOCTOBEPHOCTBIO HMCXOMHBIX
NAHHBIX TIPM ONTHMM3AIMH CUCTEMBI I'€0JIOrO-pa3BefoyHbIX pabor,
OMarOTIPUSTHEIMKA  TOPHO-TEXHYUYECKMMH  YCIOBUSIMU  CEINEKTHUBHOM
M0OBMM 3aTIacoB MO THMaM PyA ¥ MX KOMOMHMPOBAHHOMW CXeMOi Ie-
pepabOTKM Ha BOCCTAHABJIMBAEMBIX TOPHO-METAJUTYPIMYECKUX Tpen-
NpPUATUIX AJIABEPACKOr0 KOMIUIEKCA C MCIOJb30BAHUEM CYIIECTBY-
oiei mHdpacTpykTypbl Jlopuiickoro Map3a pecrybIuKu.
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uvononry

Uwpghgbunh hwipwduwypp nGh YnGyptwnn gbnunByunnbwywl
ahpe b gunbynud | hnwhu-wipbidunput twpuddwdp Undubph
funppwih0 fuwfuwndwb nu Lhenwnh (wybwyh uinpndyunnepuigh hwindwl
hwognuygnud, npp uwhdwbOwthwydnud £ rGghnGwy pOnyph Uwpg-
Nuybwwph nt Pwpwewbh fuwfunnnidbtpny: Unpniyunnipwihl inbuw-
Ytuinhg hwipwywipp hwpnid | hnwhu-wplbgwb woydwdp Uwpghgb-
inh uwfundwt Ywudwé puntd gunOynn bpwuwnwyh hnpun-wbnh-
UYhbwihta: UYwpghgbinh hwOpwdwiph  unpniyunnepwb dwipwynp-
dwopwpinywipb t, npht pbnpny 50 nupnyb dnpdninghwih dwipbp’
hnpuwnkp, gnwpkOGtp, ppwiuhdwptin, untbnnyltp, dnbnyhbwiltn L
diEpunipuittp: Ubpwunymd G0 pounblGupy 8Gnpuwdnpdwdnipiub gn-
tnhtin, quppn-nhwpwqltph b gpwbnnhnphinlBph nuwwbtph uhu-
inbdlkbp, hOoswbu Owb winsghGntbph L winGghunw-nwghunbbnh
funznp 2unnpltp, npnGp  dqynid G0 Uwpghgbunh fuwfuundwOp qniguw-
htr L bpwhuynid 60 hwbpwjwgnidp: <wGplbpthwynn wwwpbbpp
OepYywjwgywé B0 dhophb tngkOh dwpghgtiwh L unwnh 2Epunwiudpbpp
OEpYwjwglnn  winbkghwnbbpny, wOnbghunw-nwghwnbtpny L Opwig
whpnyiwuwnbbpnd, npnbp  hwdwpynud 60 Uwybpnne  hwOpwihl
nwzwh  wpldinwb  plh  hwgyp-jwiywph  hwbpwptp  hpwpfuw-
Guunnwdpwyhl 26punwfudph 26punwgpuywt Gswiunnhwp:

{wlpwht  dwpdhbobpp  OBpYuwywgwd GO pwpn  GkpphG
Gwenigdwdp nulbgnn, Gpuwbw-guwlwdnpn  hwbpuwjGwgdwdp, pbp
woydwdp bpwlyuwyht gnunhobpny: Spwywiht gnuinpbbph uwhdwGos-
pned hwlpw)bwgdw( wnbnwjtwgniip wknh £ nbbgb, hhdbwlwbned
dhgjwlbg qnuquhbr dgwdéd L Ynyhuwdl wmbnunpdwéd  pdwpg-
unybhnuyht - L puing-Yuppnlwwn-uniyphnught - Yuwqdh,  thnep
hgnpnipjwdp, Epwyitph L Gpwyhbybbph, dwuuwdp Owb unydhnbbph
pOwCiwh  Yninwynuibbph  wbupnd:  Uwpghgtnh  hwlpwdwiph
hwipwpwntpp pwgiwwwpn &GO (nuyp, wpbdwe, wnhbd, Yuuwuwp,
ghQy, &oénwip, Ywndhnud, ubBO, pGiNtp, phudnun) b tnwpwnbuwy;
Uwpghgbwnh hwipwduwiph Ynduybpuughlt hwbpwpwntbph G4undwdp
$npdwghni-intulninghwywb dnunbgnidp hGwpwynpnugnib £ wwihu
dGY pUnhwhnip nulybhwbpwiht tnbuwyp thnjuwpbt wogwwnbl wrwe-
Owyht wwpwlpwht wpwwnpwbph GBpbp Gpypwpwbw-wunkubngn-
ghwywl wbuwllbn. nuyh-wynbGdw)hla nt nuyh-pwqiwdbinwnuwihG
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unttbhnwipt  hwGpwpwptpny L (hdnGhw-dwjwfuhwn-Yniyphunwho
opuhnuwjhb hwbpwpwptpny:

Qwpuh wrlbiny hwOpwiht dwpdhGGGph dnpdpnuunnpniyunne-
puyhl wewbdbwhwwnynigntbbbpp L oguwlwn wwppGph G-
pwi2fudwb pbnypp, gpwdpnwbuwihuinhy hGrnwgnunnientbbtpny hhabw-
dnpwdé b hGunwiuniquiywb gwOgh owwnhdw) fuwnniginibp puwn
hwipwuwnbuwyatph wpmynibwptinwiwo ywwnGtph nuuwlwpgiwl
dwdwlwy uuwih dEénipINLip GwquwgniOhl hwugbbpne Owwunwyny:

Uwpghgbinh nuyp-pwqiwibunwnuiht -hwlpwdwiph wpnynt-
Gwpbpwlw jnupugdwl Gwwunwywhwpdwpnipnibp hhdtwynpyned t
nuwhuwhlt - <wjwuinwih - (Erbwhwlpwiht L dGnwinipghwywl
dbrOwpynipntbibph  ogqunwgnpéiwip: Uwlhwd GO wrweowplynt-
pinLbOGn hwnwiuniqwé wwwnbbph rwghnbw) L hwidwhp oguw-
gnpéiwl nt wypwbpwht wpunwnpwbph: OndeOYwwnnupwih pln-
(wyadwh ninnnLpjwdp: 1
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THE CONCLUSION

The Martsiget deposit is located in Virajots-Karabakh folded zone of
Small Caucasus and is disposed in a node intersection of Somkhet plutonic
fault of a northwest direction with Lorut a sublatitude zone of regional
fracturing and heightened permeability differentiated by Marts-Voskepar and
Babadjan fault of opposing dip. Concerning to structure it is timed to Ikatak
horst-anticline (together with gaben-syncline) within the limits of hanging flank
of Martsiget fault (southern branch of a plutonic fault). Structure of a field is
shallowblock-folded with characteristic morphological types of folding - horsts,
grabens, brachyfolds, chests, monocline and flexure. The zone of intense
fracturing and system of gabbro-diabase, granodiorite-porphyry dyke and large
rods of andezites and andezite-dacites are selected, prolated predominantly in
bridge to zone of Martsiget fault and monitoring the mineralization. The ore
enclosed rocks are introduced by andezites, andezite-dacites and their
pyroclasts of Martsiget and Sotk suites of Middle Eocene being stratigrafic
analog of ore bearing Agvi-Lalvar volcanogenous-sedimentary suite of the
Alaverdi ore deposit’s western flank.

The ore bodies of a deposit are introduced by united morphogenetic
type i.e. steeply dipping veined zones of veinlet-disseminated mineralization of
variable thickness with a complex internal constitution at the rather low
contents of main compinents. The localization of mineralization in the limits of
veined zones takes place basically in the form of parallel prolated and echelon-
type disposed low-thickness rods (veins and veinlets) of quartz-sulphide and
quartz-carbonate-sulphide compositions, seldom in the form of nest-type
accumulations of sulphides. Ores of the Martsiget deposit are multicomponent
(gold, silver, copper, lead, zinc, sulfur, cadmium, selenium, bismuth) and
diverse. Ores typing was carried out on the basis of geological-technological
mapping on a formation-technological  series: natural mineral
diversion—mineral-technological diversion—geological-technological type.
The fromation-technological approach to a complex ores of the Martsiget
deposit give the possibility instead of united gold ore type to choose three
geological-morphological types of ore: copper-gold ore and gold polymetallic
on sulphide and gold contain limonite-malakhite-cuprite on oxidized ores of
Dzagidzor site. On complex ores of Marts site the cerussite-calamine-
smitsonite a nature variety of oxidized ores is developed, for which the
technological scheme of processing is not designed yet and the applicable type
is not chosen. On its grade content, set of natural mineral varieties of ores
(paragenetic associations of minerals) and conditions of mineralization
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localization the Martsiget deposit is referred to low-mean-temperature and
small-abyssal deposits of gold-polymetallic formation of the Alpine andezite
volcanic chords.

Geological-technological typing of ores provided with an estimation of
mine-technical possibilities of mining production enables to dedicate varieties
of a commodity at the stage of preliminary survey of the Martsiget deposit that
will allow to give a rather full gedlogical-economical estimation of deposit’s
commercial value on a new basis and to justify technological solutions on
rational and complex usage of multicomponent raw materfal.

Our studies have shown, that with allowance of morphogenetic
features of mineralization localizatiop and sharp quality variation with depth of
ores grade content and enrichment, and also the extent of the basic content
contents variability within the limits of ore bodies contoured on conditional
metal, it is not recommended to utilize the united standards on thickness of a
prospecting net for different types of ores — sulphide and oxidized. The usage
of indexes of maximal or average error at definition of basic calculated
parameters for "rather poor" gold ore deposits (with the gold content within the
limits of 3-5 g/t) of third group at the negative sign, admissible by the RA SCR,
can reduce in negative consequences. Therefore at definition of optimal spacing
interval between intersections on prospecting horizons along the strike of ore
body it is offered to utilize a semigraphical method with minimization of
extent of error (within the limits of admissible norms) at a categorizing of
commercial reserves. it

The outlooks of the industrial development of the Martsiget deposit’s
ores are conditioned by veracity of input data at the optimization of
explorations system, favorable mining conditions of a selective mining of
reserves on ores type and their combined scheme of processing at the re-
established mining-metallurgical plants of the Alaverdi complex with the usage
of an existing infrastructure of Lori region of the Republic of Armenia.
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