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Kasaxcran — kpynHas MeIHO-TIOp(UPOBasi MPOBHHIMS, [0 3amacaM pyabl STOrO THUMA CTOUT Ha HEPBOM MeECTe
(Mectopoxaenust Axroraif, Aunmapisl, Konsipar, bosmakons, Hypkasran, Kokcaii). OTu pyabl XapakTepU3yOTCs
KPYITHBIMH pa3MepaMHM, HMPUIOAHBI B OONBIIMHCTBE CIy4aeB IS OTKPHITOH pa3pabOTKH, HO OTIMYAIOTCS HU3KUMHU
copepxkanusamu mMeau (0,3-0,9%). Hapsiny ¢ mMenpto, U3 pyd 3THX MECTOPOXKASHMH HM3BIEKAOTCS MOIMOJEH, 30I10TO,
penuit [2].

Menuo-nopdupoBsie MecTopoxaeHus B KazaxcraHe SBIAIOTCS OJHUM U3 DIABHBIX THIOB UL MEJHOMN
HIpOMBIICHHOCTH. OCHOBOIT MMHEPAJIbHO-CBIPBEBO# Oa3bl MEIU JI0 HACTOSIIETO BPEMEHH SBJISIOCH MEIHO-TTOP(HHPOBOE
MecTopoxeHne KonsIpar, koTopoe H3yualoch MHOTMMH T'€0JIOTaMH M B HACTOSILEE BPEMS TOTOBHUTCS K KOHcepBanuu. B
70—80-¢ TO1bI IPOIILIOTO CTOJIETHUS C IIPOXOXKACHUEM ITOJICUETa 3a11acoB Ha OaslaHe ObUTH TOCTABICHBI MEIHO-TTOP(GHPOBbIS
MecTopoxaeHus Axroraid, Kokcail, IIpubpexnoe, bopasl. Bece 3t 00BeKkTH B mpoliecce NPOBEIEHHS MOHCKOBO-
OLICHOYHBIX, Pa3BEIOYHBIX PA0OT U B IIEPHOA NMEPEAAYM AT IKCILTyaTalluKl H3Y4aIuch MHOTMMHU reosioramu. Ha3anHbIe
MEIHO-TIOP(GHUPOBBIE MECTOPOXKICHUS pacrioyaratorcest B JKoHrapo-banxalickoil ckiaagaroil cucreme, KoTopas Beeraa
BCEMH METAJIJIOTEHUCTaMHU OBIBILETO COBETCKOTO CO03a OJHO3HAYHO OIIEHHBAIACh BBICOKONEPCIIEKTUBHOI.

W3yuyeHnem MecTOpOXKAEHUH AKTOraliCKOTO PyJHOTO IMOJIsl B Pa3HBIX acmekTax 3aHuManuch F0.A. Cepruiiko, T.M.
Bonbxuna, B.C. Mupomuankos, H.M. XKyxos, JI.E. ®unumonoBa, JI.Y. Keiapipoexos, B.®.1lItudanos, A.M. Kpacunkos,
AW. Tloneraes, B.M. Crrues, A.K. Kucenes, JI.B. Mensnuxosa, B.H. boponaes, B.C. Pomanos, P.P. lgnes, }0.K.
Kynpsues, B.B. Konecuukos, H.I. Ceipomstaukos, O.1. MBanosa, .M. Tonmaues, b.M. Haiinenos, B.H. JIro6enxuii
u JIp.

Onucanue MeCTOpOXKAEHUsT AKToraili AKTOraliCKOro pyIHOIO IOJIS MPUBOAMUTCS IO Hauboiee MO3JHUM pabdoTam
cotpyauukoB UT'H mmenn K.M. Carmaesa [1, 2, 3]. Meano-nophupoBoe MecTOpoXkJIeHHEe AKTOrail OleHHBAeTCs
KPYITHBIM CO cpeHuM conepxkanueM meau 0,39%, momnbaena 0,01 %, penus 0,24 r/t, 3omota 0,22 1/1, cepebpa u cenena
1,8 r/1. PernoHasnbHast reolMHAMUYECKas TO3ULIUS MECTOPOXKACHNUS, BXOAAIIETO B COCTaB AKTOTraiCKOro PyJHOTO T10JI,
OTIpeieNeTCsl IPUYPOUEHHOCTHIO K TacThliickoMy 3BeHY MO3/IHEMaIE030CKOr0 OKPAnHHO-KOHTHHEHTAIBHOTO ByJIKaHO-
IUTYTOHMYECKOTO T105ica, B TPe/ieliaXx KOTOPOro PacoIokKeHbl TakkKe MeAHO-OpGHUPOBbIe MeCTOpoxaAeHNs KoHbIpaT n
Kokcaii.

MenHo-MOoIMOIeHOBOE OPYACHEHNE UMEET POXKHIKOBO-BKPAIICHHBIH XapakTep. Py/iHble MUHEpaIbl IPEACTABICHBI
B OCHOBHOM XaJIbKOIIUPHTOM, IHPHUTOM, pexe OOpHUTOM M MomuOaeHuToM. Ele pexke BCTpedalOTCss MarHeTHT,
MUPPOTHH, caneput u rageHut. Ha MecTopokieHHH pa3BUTa HE3HAUUTEIbHAS 30HA OKUCICHHS 10 ITyOuHbI 15-20 M OT
MOBEPXHOCTHU. PyTHBIMU MUHEpalaMu B 3TOM 30HE SIBIAIOTCS MalaXUT, XPU30KOJLIA, TeMaTUT U TUMOHHT .

PernonanbHas reoquHaMUuecKas MO3UIMS MECTOPOXKIEHHUS, BXOIAIIEr0 B COCTaB AKTOTalCKOTo PyAHOIO IO,
OIIpeIeNAeTCS IPUYPOYCHHOCTBIO K ()POHTANIBHOI 00JaCTH BEPXHENAIC030iCKOr0 KPaeBoro BYJIKaHO-IIITy TOHHYECKOTO
nosica, B TIpeziesiax KOTOPOH PacHoIoKeHbl Takxke MeiHo-niopdupossie Mectopoxkenus Konbipar, Kokcaii n Caskckast
rpyIIa CKapHOBBIX 30JI0TO-MOJIUOIEHOBO-MEHBIX MECTOPOXKIEHHIH.

AKToOraiickoe pysHOe 110J1€ BKIIOYAeT KPYIHbIE MEJHO-IOP(HUPOBBIE MECTOPOXKICHHST AKTOTall 1 AHIapiIbl, MeIKoe
MecTopoxaeHne KbI3pUIkns 1 Ba CIEMBIX MJIOX0 U3yUEHHBIX PYIHBIX IITOKBepKa. PacrmonokeHo B AsTo3ckoM paifoHe
Bocrouno-Ka3zaxcranckoit o6nacty, B 22 KM K BOCTOKY OT CTaHIMM AKToraii [2].

Pynnoe mosne mpuypoueHo k Kommapckoil rpaHUTOWAHONW MHTPY3UH, MPOPHIBAIOIICH BYIKAHUTHI KEpPEereTaccKou
CBHTBI CPEJIHEr0-BEPXHEro KapOoHa 1 EPEKPhITOH BYJIKaHOTCHHO-0CAT0YHBIMHU TOPOAAMHU KOJIJAPCKON CBUTHI BEPXHETO
kapOoHa HIKHeH nepmu. MHTpy3us MHOrO(a3Has. PanHss (as3a npeicrapieHa JHOPUTAME U rab0po-AHOpUTaMH, BTOpast
OCHOBHas (a3a - paBHOMEPHOKPUCTAIUIMYECKU-MH M NMOP(HUPOBUAHBIME TPAHOAMOPHTaMH M rpaHutamu. Hambonee
HO3IHUMHU SIBJISIIOTCS LITOKH T'PaHO-JUOPUT-TIOPGUPOB, SBISAIOMMECS LEHTpaMu nopdupoBblx cucteM. OpyneHeHue
pa3BUBAETCs B TPAHO-JHOPUTAX, TMOPUTAX U OPOTOBUKOBAHHBIX IMOPOAAX KEPEreTacCKoi CBUTHI [1].

PynHblif ITOKBEPK MECTOPOXKICHHsS AKTOrail mpecTaBiseT coOOi MOTy3aMKHYTBIH TOJCTOCTEHHBIH AIUIUIC C
0e3pyAHBIM SIIPOM, BBITSIHYTBIN B CyOMepuInOHaIbHOM HarpasieHnd Ha 2500 M npu mmpune 50-830 M. OpyneHenue
BBIKJIMHHMBaeTCs1 Ha r1yOuHe cBbime 800 M. LIGHTpOM IITOKBEpKa CITYKUT IITOK I'PAHOTHOPUT-TIOPPHUPOB € (ETb3UTOBOM
U MUKPOIIOHKHIMTOBOI OCHOBHOI Maccoil, BMenaomuii Tpyoky Opexkunii Ha TypMalnHU3UPOBAHHOM [[EMEHTE.

BeineneHo deThlpe CTaauM THAPOTEPMANBLHOTO Mpoliecca: InenodHas (OKBapleBaHME, KaJMIINaTH3a-1as,
OMOTUTH3ALMSA, XJIOPUTH3ALMSA, IPEHUTH3ANNMs), KHCIOTHas (OKBapLEBaHWE, CEPULMUTH3ALUS, XJIOPH-THU3ALMA U
kapOoHaTu3anus), 00poaTIOMOCHITNKATHAS (TypMaIMHU3ALHs), TO3AHSS 1esouHas (kapOoHa-TH3aNus, [IE0NTUTH3ALINS,
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CEKLUA 3. MECTOPOXKIEHUA TTOJIE3HBIX HCKOITAEMBIX.
METONIUKA ITOUCKOB U PA3BEJIKU MECTOPOXKIEHUM ITOJIE3HBIX HCKOITAEMbIX.
['EOHHOOPMALIUOHHBIE CUCTEMBI B I'EOJIOI N

NIPEeHATH3AIMS, XJIOPUTH3AIHMs). [IpOMBIIITIEHHAs! IIEHHOCTH MECTOPOXKICHUS 00YCIIOBJICHA TIPOSIBICHHEM IEPBBIX ABYX
cranuil. JIBe nocienHue CTaguu CyILIeCTBEHHON pyIHOM HAarpy3KU HE HECYT.

OCHOBHOE OpyIEHEHHE MECTOPOXKICHHUS CBS3aHO CO IIesIoyHoH craaueil. Ee pa3sBuTue onpeneniio hpopMy 1 pazmep
PYOHBIX Teld. MeTacoMaTHTHl CTaJuu OOJIAJAI0T YETKOH 30HAIBHOCTHIO, KOTOPOH MOAYMHEHA PyAHAsl 30HAIBHOCTE.
BHuemnsis 30Ha mpeacTaBieHa OMOTHTH3HPOBAHHBIMH METACOMATUTaMH, MECTaMH C BTOPHYHBIM aisOuTOM. BoO
BHYTPEHHHUX 30HAX IPOSBICHbl KAJIUIINATU3AlMA U OKBapLEBAHUE, MHTEHCUBHOCTb KOTOPBIX BO3PACTAaCT K LICHTPY
METaCOMAaTU4ECKON KOJOHKU. B TOM e HalpaBleHUM yBEIMYMBACTCS I'yCTOTa M MOLIHOCTb KBapl-KaJaHMIIIATOBBIX
IIPOJKUJIKOB, CIUBAIOLIMXCS B LEHTPE KOJIOHKU IPAKTUYECKM B MOHOKBapleBoe sipo. OpyldeHeHHe MPUYpOuYEHO K
MIEPEXOAHBIM 30HaM KOJOHKH, B KOTOPBIX OMOTHTH3MPOBAHHBIC NOPOABI 3aMEIIAIOTCSI KBApPIEM U KaJIMEeBBIM MOJICBBIM
mnaToM. XajabKONUPUT TECHO CBSI3aH C IPEHUTOM. 3a HpPEAeiaMHU IPEHUTOBBIX IIPOKUIKOB U THE3J[ XaJIbKOIUPUT
BCTPEYACTCSl PEIKO. 3/1eCh OTMEYAeTCsl BKPAIUICHHOCTh MAarHeTWTa W IMPHTA, KOTOPbIE OOBIYHO aCCOLUHPYIOT C
TEMHOIBETHBIMU MUHEpaaMy. MeHee YeTKO CBSI3b C MPEHUTOM BBIPA)KEHA JUISl MOJINOACHHTA.

Bo BHemHed ¥ BHYTpEeHHEH 30HaX METaCOMATUTOB, HE HECYIIUX MPOMBIIIJICHHOIO OPYACHEHUs, OTMEYaroTCs
paccesiHHbIe IPOKHIKH M BKPAIUICHHOCTb PYIHBIX MUHEPAJOB, IPEACTAaBICHHBIX BO BHENIHEH OMOTHTOBOH 30HE
MarHeTHTOM M IUPUTOM, a BO BHYTPSHHEH KaJIMIIIAT-KBApPIEBOH - OOPHUTOM, PEXe XAIBKOIMPUTOM U XAJIbKO3HHOM,
CBSI3aHHBIMU C TIPEHUTOM M KBapl-KaJIMIIIATOBHIMU IPOXWIKaMHU. TakuMm 00pa3oM, pygHass M MeTacoMaTH4ecKas
30HAJIBHOCTD LIEJIOYHON CTaJUH UMEET OAMHAKOBYI0 XUMHYECKYI0 HAIIPABICHHOCTb, 3aKIH0YAOLIYIOCS B YMEHbIICHUH
coziep KaHMs JKesle3a B PyAHBIX MUHEpalaX ¥ MeTacoMaTHTax oT IMepu(epuu K HEHTPY MECTOPOXKACHHSI.

MeracoMaTuThl KHUCIIOTHOW CTaJUM CJAraloT OTJCIbHBIC JIMH30BUJHBIE TeJla II0 IepUPEepHd eIUHOrOo
N30METPUYHOTO0 MAacCHBa METACOMATHTOB LIEJIOYHOH CTaIMU M 00pasyloT HPEPHIBHCTYIO IMOJOCY CEBEpO3allaJHOro
[IPOCTUPAHUS, NEPECEKAIOLIYI0 BCE 30Hbl METACOMATUTOB ILIECJIOYHOM CTaJuM B BOCTOYHOH 4acTU MECTOPOKACHUSL.
LleHTpBI Te METacoMaTHTOB KUCIOTHOM CTaJWM CIOXKEHBI KBapIl-CEPHIIUTOBBIMH METACOMAaTUTAMH M OOPaMIISIOTCS
CEePULMTU3UPOBAHHBIME M XJIOPUTU3UPOBAHHBIMU IIOpOJAaMu. BHelIHAs 30Ha METaCOMAaTUTOB KUCJIOTHOU CTaJuu
IIPE/ICTABIICHA XJIOPUTH3UPOBAHHBIMU M KaJIBIUTH3HPOBAH-HBIMH [TOPOJIaMU. PyaHbIe MUHEpaibl KBapI-CEPHIIUTOBBIX
METAaCOMAaTUTOB IPECTaBICHBl OOWIFHOM BKPAIUICHHOCTBIO IIMPUTA, PEIKUM MOJIHOICHUTOM, HHOTAA C(aIepuToM M
rajgeHuToM. MuHepansl Menu B HUX peaku. Ho B 30He yacTU4HON cepuLMTU3aLMY, [ OHA Pa3BUTa B KOHTYPE PYIHBIX
TeJI IIEJIOYHON CTaJNK, OHU OOWIBHEL. Me/ib, BBINIETIOYCHHAsI B 30HAX MAKCHMAJIbHOW CEpUIUTU3ANNY, OTIarajach o
nx oOpamiieHnIo, 00pasys 311ech Hanboee Oorarsle MeTHbIC PY/bL.

Bopoamomocnnukaraasi cTajus BbIpa3sHiIach B 00pa30BaHMU OpeKuynii Ha TypMaJIMHM3UPOBAHHOM IEMEHTE, B
00JIOMKaX KOTOPBIX IIPUCYTCTBYIOT THAPOTEPMAIHUTHI IIETIOYHON M KHCIIOTHOH CTaanii, a COep KaHNe ME/TH OIPEIeIISIeTCSI
KOJIMYECTBOM PYAHBIX 0010MKOB. IT03/1HsS 1esouHas cTaaus mpuBeia K 00pa30BaHUIO AMHAOT-XJIOPUT-IIPECHUTOBEIX,
KapOOHATHBIX U IICOJMTOBBIX OE3PYAHBIX FHE3M M MPOXKUIKOB, CEKYIIUX THIPOTEPMAIIUTHI BCEX MPEIBIIYIINX CTAIHI.
W3penka BcTpevaromyecs: B HUX CyIb(UIbI PEITUKTOBBIC WU IEPEOTIIOKCHHBIC.

Coznepxanue MOPOAO0OPa3yIOMNX AJIEMEHTOB B METAacOMAaTHTaX M Ta30BO-KHIKHX BKIIIOYCHHUAX OJHO3HAUYHO
yKa3bIBaeT Ha JBIKCHHE pyH00OpasyIomMX pPacTBOPOB OT IIEHTPAa K INepU(pepud MEeTacOMAaTHYECKOH KOJOHKH.
CocraB ra30BO-KHJKHX BKIIOYEHHUH IIEHTPaJbHOU 30HBI OJIM30K COCTAaBY MCXOAHBIX Pyr000pa3yIoONIMX pacTBOPOB, a
neprdepruuecKoil 30HBI - COCTABy «OTPaOOTAHHBIX» PAacTBOPOB. Ha BceM MPOTSHKEHMM MeTacoMaTHYEeCKOro Ipolecca
B IIEJIOYHYIO U KHUCJIOTHYIO CTaJI0 B MOP(UPOBYIO CHCTEMY IPHBHOCHINCH KPEMHUH, Kaluid, Melb ¥ MOJIHOACH U
BBIHOCWIINCh HATpPUi{, KaJbIUH, CBHHEN. AJIIOMUHHUH, jKelIe30, MarHHH, [IMHK W KOOAJbT, BHIHECCHHBIC M3 TBHUIOBBIX
30H,, YACTHYIHO NIePEOTIIaralIuch B (POHTAIBLHON 30He. OTIIOKEHHE KPEMHUSI M3 PACTBOPA B THUIOBBIX 30HAX YaCTHIHO
KOMIICHCHPOBAJIOCH €TI0 BBIIEIaunBaHIEM B ()POHTAIBHOI 30He. B cucremMy npuBHOCHIIAch cepa.
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