MexayHapoJHbIH Hay4YHbBIN KypHaJI Ne 5 (100), yactb 1
«HoBocTu o6pasoBanus: ucciegoBanue B XXI Beke» Jlekabpb, 2022 r

YAK 553.411.04:552.54 (575.1)

MATERIAL COMPOSITION OF ORE-CONTAINING STRATA OF THE KARATAGATINSKY
CARBONATE MASSIF (NORTHERN AND CENTRAL BLOCKS OF THE ALMALY ORE
DISTRICT)

Maxmyaos Lep3oa Komun yFnu

leonozusa ¢paHnapu yHusepcumemu

Ymymuli eeonozus Kagedpacu ma2ucmpaHmu

CeBapa PaxmoHoBa TownynaTt Kusum

leonozusa ¢paHnapu yHusepcumemu

Hegmeo 8a 2a3 eeonoausacu kaghedpacu maaucmpaHmu

Abstract: Study of the gold and ore content of the Middle Paleozoic terrigenous-
carbonate deposits (D3-C1) of the Almalyk ore region and assessment of their prospects.

The main objectives of the research: determination of localization conditions for gold
and polymetallic mineralization; study of the main productive mineral associations;
determination of the ore-formation type of gold mineralization; study of mineralogical and
geochemical features of gold and metasomatic changes of host rocks.

Key words: carbonate deposits, dolomites, limestones, ore zones, forecast resources,
gold, silver, lead, samples.

BELLIECTBEHHbIW COCTAB PYJOBMELLIAIOLLIUX TO/ILL, KAPATATATUHCKOIO
KAPBOHATHOIO MACCUBA (CEBEPHbIA U LLEEHTPANIbHbIA BIOKU ANMAIbICKOIO
PYIHOrO PAMOHA)

AHHOTaumA: M3yyeHue 30/10MOHOCHOCMU U PYyOOHOCHOCMU CpedHenasneo3olcKux
meppu2eHHO-KapboHamHbsix omaoxceHuli (D3-C1) AnamasnbiKcKo2o pyoOHo20 palioHa U
OUEeHKa Ux rnepcriekmus.

OcHoBHble 3a0a4u uccanedosaHull: onpedesneHue ycnosuli A0KanU3ayuu 30710moao u
MoaAUMeManau4eckKo2o opyoOeHeHUs, U3y4YeHUe OCHOBHbLIX MPOOYKMUBHbIX MUHepasbHbIX
accoyuayul; onpedeneHue pPyoHO-hOPMAYUOHHO20 mMuna 30710M020 OpyOeHeHUSs;
UsyyeHUe MUHepasno020-2e0XUMuYeckux ocobeHHocmeli 30710ma U MemacomMamuyecKux
u3meHeHul emMmew,arouux nopoo.

KnioueBble cnoBa: KapboHamHbsie omsaoxceHUsA, 00/0MUMbI, U38ECMHAKU, pyOHble
30Hbl, MPO2HO3HbIe pecypcsl, 30710mo, cepebpo, cauHey, rnpobei.
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KAPATATATA KAPEOHAT MACCUBUHUHI MABAAH TAPKUBUOATU
KATNAMAAPUHUHT MOAOUNA TAPKUBU (ONIMANTUK MABAAHIN MANAOHUHUHT
LUMMOTIUA BA MAPKA3UI BJIOKNIAPU)

AHHoTauma: Oamanuk pyda MuHMakacuHuHz Ypma naneo3soli meppuaeH-kapboHam
KoHnapuHuHe (D3-C1) onmuH 6a pyda mapKubuHu YpeaHuw 8a  Y/AAPHUH2
ucmukbonnaapuHu 6axonauwl.

TadOKuKomHuHe acoculi easuganapu: oAMUH 80 MNOAUMEMAANUK MUHEPAAU3ayus
YYYH  710KQAU3QUUA  WapmaapuHu  aHuKaaw; — acoculi  camapanu  MUHepan
6uUpPAAWMANAPUHU Yp2aHUW,; OAMUH MUHepanu3ayusacuHuHz2 pyoa xocun 6yauw mypuHu
QHUKAQWw,; Me360H MUHCAGPHUHZ OAMUH 80 MEemacoMamuK y32apuwinapuHuHe
MUHepasno2uK 8a 2e0KUMEBUL XyCycuasmMAapUHU yp2aHuW.

Kanut cy3nap: kapboHam xcuHcaapu, donomumasaap, oxakmouwsaap, pyoa 30Hanapu,
MpPO2HO3 pecypcaapu, 0AMUH, KyMyw, KypFouwuH, HOMyHanap.

KUPULL

Kapatarata mangoHun LLUuMmonuii TeKToHMK 610K mumaa KomnawraH. Maneosomn
KUHCNApK rypyxm addy3mnB YYKMHAN XOCUNANAPUHUHT yuTa Byaunwm bunaH ndoganaHaau.

Kyin-ypta gesoH (D1-2). Y nywTwn, KurappaHr Keapuy, nopéupnapumgaH Ba AWUA-
KY/QIPaHTr rpaHoauoput nopéupnapuaadH wubopar 6yamb, KynuHYa cepuuUTAAHULL
¥apaéHnapu bunaH ysrapagun. Keapu nopdupHUHT Kanuuamru 500 meTtprava. [eBoH
TUSUMUHUHT OKOpU Kucmm (D3) ppaH Ba pameH KaTtnamnapura TanuMHAaHraH TeppureH—
KapboHaT Ba KapboHaT ETKM3MKNapuaaH nbopar.

®paH apycn (D3 fr2 al). Y oKopu [AeBOH KapboHAT KaT/laMAAaPUHUHT Tarnaa
oMnawraH. Y [ONOMWUTNAPHUHT KYHOK KYNpPaHT, KU3UA-KUFappaHr, KYMIW aneBponuT
KaTNaMIapUHUHT MHITMYKA Ba YpTa KaTAaMaM, Mepren Kataamaapu Ba Ky/ApaHr-awun
paHrgarn aprunnmtnapu bunaH rpaBennTNapHU aKkC 3TTUPaAN. KaTanamMnapHUHT yMyMWia
KanmHaurmn 120 meTprava.

dameH puTMUK KanuHnawysu Kapatarata (Kyhn-tokopu aesoH) Ba Kynata (lokopwu
dbameH) puTmMuKK cBuTa 6unaH npoganaHaaun. Kapartarata putmuk ceutacu (D3fmkr) xyaya,
YYKUHANNAPUAA AHTU aCOCUN PUTMHUHT BOLWNAHULLINHW aHT1aTaaum.

KapaTtarata maiigoHuaaru Kyiu Kapartarata putm tynnamm (kynmn ¢amen) (D3fmilkrl)
TYPTTa PUTM rypyxura 6ynuHraH. MNactkm KMcmaarn putm 610KNApPUHUHT Xap 6upun ou-
KYJIPaHT, KYIOK Ky/IpaHT 4OJIOMUTNAP Ba AWWA aprUAANTHUHT MHIMYKA KaTaamuaaH nbopat
6YNnb, KamaaH-Kam yupangmraH aHrmapuT Katnamnapu 6yaraH KymTow Katnamnap una
nbopanaHagn. Jonomutnap YCTYHAUK Kunagu. LONOMUTAQPHUHT KanuHaurn 1-10cm,
KamZaH-Kam xonnapga 1m rava, Kymrtownap 15cm. PUTMHUHT KanuHanrn 110m rava.

OKopu Kapartarata putmuk csuta (D3fm2kr2). Onmanuk TymaHW y4yH MapKUpPOBKa
ropuM3oHTUAMP. Y y4dTa ropusoHTnap bunaH mndboganaHagun: 3HT Ky4aum TOPU3OHT KYHOK

Ky/npaHr, Kopa paHrgarn gonomuTtnap, MHrM4ka Ba Maﬁ,a,a AOHaAN, KaJMH KaT/1laMJ/1I1 Ba
591



MexayHapoJHbIH Hay4YHbBIN KypHaJI Ne 5 (100), yactb 1
«HoBocTu o6pasoBanus: ucciegoBanue B XXI Beke» Jlekabpb, 2022 r

MacCcmMB, KaMAaH-Kam ypTa KaTnamau Ty3uaull, BOAOPOA CYNPUAMHUHT XMAW Ba HOED
KPpeMHUMAM arperatnap 6wunaH wdoganaHagu. Kapatarata MangoHuMparM KUHcnap
KMcMuaa Ba KOPaKMACOMHMHI Yan Kupfofmga ayHaHWHT anoxuaa KaTaamaapuaa
cTpomatonopougnap, Mahga MapXKoHAap, WHIMYKa gesopaum  HBpaxvonoanappga
TYnnaHuwm Kysatunagn. Kaamuaurm 1-10 cm, 6ab3an 0,6 m ravya 6ynraH KyMTOLWNAPHUHT
JINH3a KypuHuwunaarm 6ynnmnap 6mnaH 6enrmnaHagm. Nactkm ropusoHT ONTUH, KYPFOLLMH
Ba LUMHKHUHI HOKOPW KOHCEHTpaUMsACcU OunaH axkpannb Typaau. PUTMMK CBUTA OCTU
KanumHaurm 84 m rava.

Kynata putmuk 6upamnk (D3 fm kl) Ky Kynata Ba IOKOPW Kynata PUTMUK
bupnunknapura 6yanHaam (pacm. 1). Kyimm Kynota ceuta octn putmu (D3 fm2 kl1). Ywby
PUTMUK LUIAKNNAHML aCOCUAA OY KYNPaHT, AWWA-KYNPaHT paHraarn 4O0NIOMUTAAP MaBXKyA,.
FOKopMAa KyMau Ba NepauT, MHIMYKA Ba Bapriv Kataamam Townap, KaamHanrm 1-10 mm
6ynraH aprunnmt Katnamnapu, 0,01-0,1 M KaAWMHAWKOArWM NWH3anap Ba /IMH3ACMMOH
KYMTOLLNAP KaTAamaapu masxKya. YWo6y rypyxHUHr KaanHamrn 10 aaH 40 m rava. PUtmumk
rYPYXNapHUHr 6olwmnaa, 1onka Ba NeHTa KAaTNaMAU CTPYKTYPAHWUHT AO/IOMUTAAPK, ALWWUA -
KY/IPaHT, 04 Ky/ paHr, apruanuTt Katnamnapu bunaH ogataa nanao 6ynaau. fopusoHTtan
KaTnamnap KynuHya Kang stunagu. KathamnapHuHr KaamHaurm 0,6 gaH 22,5 m raya. Putm
TYPYXNAaPUHUHT IOKOPU KUCMU KOpa, TYK Ky/IpaHr PaHraM, manaa AOHaAWn TYpFyH 30HaNM,
Manga Ba Manga AOHANU, YPTa KATNAMAM, KaMAaH-Kam xoanapaa Bogopos cyndua xuan
OMNaH  MHIMY4KA  KaThaMauM  CTPYKTypanu  gonomutnap 6unadH  udopanaHaaw.
KaTtnamnapHuHr kanmuauru 0,4-10,m opacuaa y3rapmb typaaum.

FOKOpM KynoTa pUTMUK Wwaknnaumwm (D3 fm2 ki2)-6y kanmHaurm 10-20 m raya 6ynraH
AWMN-KYNPAHT, KYIOK KYAPaHT, KOpa paHraarn 4oNIOMUTAAPHUHT KaTaamu, ogaTtaa, PUTMUK
rypyxnap 6asacmpa apruanut, AoNOMWUTAAP KaTnamnapu 6unaH WHruM4yka Ba baprau
KaTNaMIN CTPYKTYPAHUHT SO/IOMUTNAPU MAaBXKyZ, acoCaH ypTa KaTaAaM/u, KaMpPOK, KaauH
KaTNaM/IM Ba MHITMYKA KaTanamaum 6ynagn. PUTM rypyxn1apuHUHT OXMPUAA ONTUH, KYPFOLLWH
Ba PYXHWHI 3HT FOKOPU TapKMbBMra sra Kopa Ba KYOK KY/JPaHr Z40J0OMUTNAAP KEHT TapKa/iraH.
Kynata pUTMUK TY3UNUWMHUHT KanuHauru 552 m rava, KopaTof Kucmuaarn [OeBOH
YYKUHAN TYSUAULWMHUHT KannHanrn 850 m .

KaHO30M KWMHCNApU Typyxu-TYpTAamMuM CUCTEMAHWHI antoBMaA, NPOJIOBUAN
AEeNOBUAN Ba AENOBMAN-30/1 XOCUNanapuaaH noopart.

TagkMKOT meTtogonormacu. Feonornk BasMdaHM Xan KUAMW YYYH Kyndmgarm wu
Typaapu amanra owmpunaun:

Kmavpys 1nynnapu, KaHaBa Ba KeCMaslapHW YYKTUPULL, KUAMPYB KyAYKJIAPUHU
Oypfunal, CMHALW, aHAMTUK Ba TOMOMApPKLWengep uvwnapu. FeoKMMEBUM wwnap TOF
KUHCNAPUHUHT TeONIOTUK TaBCUPU, KyAyKIap Ba KepHOAH FEOKMMEBWUM HaMyHa ONULL,
CXeMaTUK YM3Ma Ba FeOKMMEBUI HaMyHa oauLww 6unan Gupra onmnb Gopunau.

KaHaBa Ba WYpPOHUHT YYKULLIM KapOOHAT TOF MKMHCAAPWU KOHTAKTAapW Ba UCTUKOONAN
reoOKMMEBMIN Ba reoPU3MK aHOMANUANAPHUHT BUP-OUPUHUHT yCTUTa YMKAAUTAH NOTEHLMAN

MabdaH/IN TEONOIMMK LWaKANaHUWNapUHN CUHOBAOAH VTKa3MLLI Y4YyH aMasra owmpungu.
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Ymymun xaxkmm 5680 m3 6ynraH xamm 106 Ta KaHaBanap Ba ymymun xaxkmu 1080,3 m3
6ynraH 17 Ta TO3anawnap ytuaraH. Wy Kymnapgan: Kapartarata y4yactkacuga ymymumn
XaXMu 662 m3 6ynraH 10 Ta KaHaBa, ymymuin xakmu 417.9m3 6ynraH 4 Ta TO3anaw
nwnapu, TyTbynok ydyactkacuaa ymymun xaxkmm 274,7 m3 6yaran 5 Ta KaHaBa Ba yMyMui
XaXMu 662 m3 6ynraH 13 Ta To3anaw uwnapu xamga KaTpaHra yyactkacmaa ymymum
Xxaxkmu 4742,9 m3 6ynrad 91 Ta KaHaBanap YTUAraH.

TypTnamum ETKM3MKNAP KANMHAUTMHW QHUKAAW Ba OYMNAETrAH TOF MKMHCIAPUHM
TEKWMPULI MaKcaguaa Nonmnxa goupacuga ymymmin xaxkmum 192,9 m 6ynrad 45 ta wypd
ytungu. YykypnapHuHr yykypaurn 3,5 gaH 5,0 m raya, yptaya yykypamrun 4,25 meTpHu
Tawkwmn atraH. Wypdnap IV, VI, XIV Tondbagarn ) xuHcnapgaH yTuarax.

AHWKNAHraH TEOKMMEBUM Ba reodM3MK  aHOMANMANAPHU  TEKWMpUW  Ba
MWHEepPaNaLraH 30Hanap Ba MabAaH TaHAaNAPUHU YYKYPIMKKA YpraHULW yyyH 5 - Kngmpys
nvunanapnga 250 m yykypaukrada 220-360m  4yKypavKOarn KUAWMPYB  KyAyKAapu
6ypfynaHgn. MangoHaa 23 Ta KWAUPYB KyayKaapu BypfynaHan, yAapHUHT YMYMUI XaXKMN
3253 meTpHM TalKWA 3TAM. S'/pTaqa YYKYPAUK 141,4 MmeTpHU TaWKuUN Kunagu. Xammacu
6ynnb 1357.2 n.m. ékm 798 Ta Kysak, 1705 kepH, 5159 Ta reoKMMéEBMI HamyHa TaHNab
ONIMHAMN.

TagKUKOT  HaTwKanapu. KatpaHrMn mangoHmparn  mabgaHnap Ba  atpod
KUHCNAPUHUHT MOAAMI TapKMbuHK ypraHmwaa (Kapacai, Kynemec, annuc, KyapaHr Tow
Ba KapaTarata mMabgaHuM nangao O6YynAulIK) 3aMOHaBWUI TaxIUA YCyAnapu Maxmyacu
KYNNaHUNAW: PEHTreH CTPYKTYpaBUM ¢das3acu, PeHTreH CneKkTpas, MUKPO3OHA, HEUTPOH
aKTMBaUMACK, cneKkTpan, wy xymnagaH ICP cnektpometpu. Kyhnaa acocmih mabaaH Ba
TOMUP MUHEPANNAPUHUHT TaBcudaapu, NnapareHeTUK muHepannap bupnawmanapum (MMA)
Ba MabAaH XOCUN OYnuW KapaéHUHU MUHEepanoreHeTUK KamTa Kypuw byihnya 6ab3u
MyN0xa3anap KenTupuaraH.

MabgaH TapkMbuaarn KatnaMnapHUHT Xycycuataapu. Kapatarata maigoHu YyKMHAM
Ba MarmaToreH MWHCMapaaH ubopaTt. BupuHYMNappaH OxaKTowaap, KymTownap Ba
aneBpoNUTNAP Katnamnapu 6ynraH AONOMUTAAP KeHr TapKanraH. MKKMHYMCK KBapl,
noppupnapm Ba rpaHoaMOPUT nNopdpupnapu, WYHUHrAEK Anaba3 nopdUpUTAAPUHUHT
AanKanapu bunaH ndoganaHaaum.

Jonomutnap 3Hr KeHr TapKa/raH MWHchapaup. Ynapra Kapartarata puTmMuk
WAKANAHULWNHN KUPUTULW MYMKUH (U.B. MneweHko Ba 6., 1983). Busyan pasuwaa, by
KOPa, KYIOK KYAPaHT KUHCNAP. ByaMmnapHu Kypuw mabaymoTnapura Kypa, yaap Kyn
AoHanu ponomut (70-75%), kanuut (5-20%) Ba KBapL, Aana wnatv Ba 6owKa bynaknapu
6unaH npoaanaHaan. (0-30%) Ba runnm mmHepannap (10% rava).

JonomuT nonMmopduK EKM maiaa-ypTa AOHanM cekpeuma 6unaH ndoaanaHagu.
Bab3nga aeTput dapkiapu paanonnapHuUHr 6ynaknapu 6unaH Kang stunaan. Kypub
YUKUATAH OYNIMMAAPHUHT BUMP KUCMMAA LO0NOMUT KYNPUKKA YXWal CTPYKTYPaHWUHT
Kynbypuyak AOHANapUHU XOCUN Kunaam, by Bupnamum UHCHUHT KalTa KPUCTANNAHULLMHM
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KypcaTagu. KanuuTt 4onomuTtaa MHIMYKA TOMUPAAPHW, YANapHW, KamaaH-Kam x0n1apaa
anoxuaa AOHANAPHU XOCUN KUNaam.

MuHepannapHUHr 6Ynaknapu (KBapu, gana wWnaTv, CA0Aa) Ba MHCAap (KeBapy,
nopdurpu, KPEMHUAIN KUHCNAP) HOTEKMC TakcMmnaHraH. Xoinapga ynap 30% Hu TawKun
KMnagu, ammo VypTavya YAapHUHI Tapkmbu 5-10% paH owmanan. [Lonomutnappga
NOCTMarmaTuK TpaHchoOpMaLMANap PEKPUCTANIN3ALMA, aHKEPUT TOMUPYANAPUHUHT NANL0
6YAUWN, TMAPOCNIOAANAPHUHT PUBOXKIAHULIM (METacoMaTUK KBapLl, TaHayanapu 6unaH
6eBocMTa anoKaga), WYHUHIOEK Makda KBapu, TOMUPAAPUHWUHT PUBONKAAHULIM ONTUH
MWHEPANTN3ALMACUHUHT Kydainwwm 6unaH 60FnuK.

KelMHYanuk KapaéHnap Aonomutnapaa Kynona AoHanu OGapUTHUHE  yanapwy,
Knactepnapu Ba TOMUPNAAPUHUHI PUBOKNAHMWKUIA onnb Kenan, 6ab3naa raneHuT Ba
XaNKONUPUT BUNAH, WYHUHTAEK OK KaauuT TOMUpAapu 6UnaH KecuLuraH.

JONOMUTNAPHUHT  TEOKMMEBUIN  XycycmaTnapu. Macc-cnekTpan aHanusra Kypa,
AONOMUT KYNUUAUK MabAaH 3/1eMEHTNAPUHUHT Kam MUKAopu (Kymyw 0.48-1.7 r/T, muc 26-
400, KypFfowwmnH 170-670, pyx 89-310, ontnH 0,026-0,056 r/T) 6unaH xapaKtepnaHaau.

Bapuin Ba CTPOHUMM KynamraH MUKAOPAA MaBXyad. LONOMWUTNAPHUHT Y3rapuwim
HaTUXacMaa ynapaa KyMylld, KYpFOLWMH, BUCMYT, CYpMma, Kanan, monmbaeH Ba ONTUHHUHT
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Kynanunwm, 6up BakTHUHT y3maa 6apuii Ba CTPOHUMIAHK 0nMb Tallnal Kana stungu.

KuputuaraH snemeHTnap MaxkKmyacu ruapoTepman 3pUTMaNapHUHI NOAMMETan
XYCYCUATUHU KypcaTagu. BUPOK, 3n1eMeHTNapHUHT 3aud TynnaHuwura KaparaHaa,
AONOMUTNAP YNAPHUHT YYKMLLM YUYH HOKYNAM MyXUT Ae6 TaXMUH KUAUL MYMKUH.

OxakTtownap (Kymnu Ba JIONCMMOH) AONOMMUTAAPra HUcbaTaH KecKMH nacTt. Busyan
paBMLIAA y1ap 04 CapuK, KU3FULL, Bab3aH XKuUrappaHr paHrra ara.

KymTownap Ba aneBponuUTAap AONOMUTAAP OpackAa Kam KyBBaAT/IM KaTlaMAapHU
XOCUN Kunaau. Busyan pasuwga ynap oy (NywTW, OK, Ky/npaHr) paHrra ara. YNapHWHT
TApPKMOM acocaH MONMMUKTUK, Ce3NnNapau agapaxaga kesapuaup. LlemeHTn KapboHaT éku

rMMHagaH nbopar.
doigann KasuamanapHUHT napareHeTMk bupnawmanapw. KapaTarata mahaoHuaa
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TypAu éwparn bup HeyTa MapareHeTUK yrwMmManap (KMHC XOCUA KWUAYyBYM MUHepannap
Ma*kKMyasiapuaaH TawkKapu) nango 6yngun.

Typnn  6upnawmManapHUHr  aKCapUAT  KypuHUwANapu  $asoBMA  paBuWAa
aXpaTUAraHAurn cababnmn, 6ab3v xonnapaa YAAPHUHT  WAKANAHUMW  KeTMa-KeTauru
6eBocMTa MabaymoTaap OunaH  Kabyn KuanHagu. MuHepannapHUHTr  Kyiuaarm
napareHeTMK bupnawmanapu axpanunb Typaau:

1. OnTMH Ba OANTMH KBapL TOMUpnapu bunaH manga [OHaANM KBapl, SMH3aMapu
("kBapuntnap") (camapanu accoumnaumsn);

2. MnpwuT Ba XaNKoONUpPUT BUNAH KBapL, TOMUPAAPK;

3. MonnmeTann MMHepannalraH KBapy, — KaauuT — 6aput Tommpyanapm;

4. Kanuut Tommnpnapmu.

Manga pgoHanu kBapu ("KBapuuTnap") Tommpnapu maxcyc YpraHUWHUHE ONAWHIM
yCynu 3aun. YNapHUHT MaBXKyanaurM mabaaH nango 6ynnwmn 6ymnuya kuampys Ba baxonalu
WWANAPUHUMHT  Wyara  Kymuamwura cabab 6ynan. TabpudnaHraH WakANaHMWANAP
AONIOMUTNAPAA KYIOK KynpaHr (Kopa paHrrada) manmga [oHanu axkpatmanap 6unad
ndboaanaHaam, KynuH4Ya Keapu, nopdupnapm 6unaH KOHTAKTAapu AkMHuga. "Keapuutnap"
A3 oMNKa KaTaam KynuH4Ya AO0NOMUTAAP KAaTaamura TyFpu Kenmb, ynapHUHT MeTacomMaTuK
YPHUHM anMaWTUPULL HATUMKACKAA XOCUA BYANWIN MYMKUHAUTUHN KYPUDO YMKULLITA MMKOH
6epagn.

MnpuT, remaTnt (KUCMaH NUPUT BMAAH aIMALWITUPUATAH), XaNKONUPUT, apCeHONUPUT,
raneHut, codanepuT, pPaHrM MabAaHnap Ba Tyfma oOANTUH bBopaurm  "keapyut"
aHwAnbnapmpa Kang stunraH. bUpok, ynapHUHT ymymuin Tapkmbu ogatga 0,5-0,8% paH
owmangmn, dakaT anoxmaa xonaTnapaa mabaaH MUHepannapu mumkaopu 2-3% ra etaaum.
MabZaH MWHepannapu axkpaTuaraH Kylwum4yanap, /AMH3aCMMOH WUFUAManap €xku
TOMMPNAPHU XOCU KUNagu.

KapboHaTan  KWHCNapgaa  MPamop/iaHuMLW,  CKapHAaHULW,  CepneHTUHAAHWULL,
XIOPUTNAHULL, TeMATUT/IAaHULW, aHKEPUTNAHULW Ba JIMMOHUTAAHWULL apaEéHNapu KeHr
pPUBOXK/aHraH. Mapmap MHTpy3MB Ba CyOBY/JKaHWK TaHanap yctmga vwnab YnmKuaraH
WKana 6yrnnya manaoHNapHU, WYHUHTAEK ynap bunaH anokanap opKaam XxoCun Kunaau.

CepneHTUHNAHULL Ba X/IOPUTAAHULI AONOMUTAAPHUHT KYMTOLWIAP Ba apruaiutaap
6unaH KanTa xocmn 6YAUW FrOPU3OHTAApMAA SHI aHWUK KYpuHaau. by KapaéH TEeKTOHMK
6ysunuwnap 30Hanapuaa 3Hr Xagan HaMoéH 6ynaan. CepneHTUHAAHULW KYNWH4Ya
QHKEPUTNAHULL Ba KUHCAAPHWUHI YaHAMKAaHUWKM 6BunaH Gupra kenagu. MNMonumetann
MWHEPaNNAHMLW KYNMHYa CepneHTUHNAHTaH XuHcaap 6unaH 6oFuK.

AHKepuUTNaHULW A0/IOMUTNAP Ba OXaKTownapaa, 6ab3aH Kaauut Ba Keapu, bunaH
bupra Kang sTmnaaun. AHKepuTAaHWUW acocaH KapboHaTnap YypHMHWM HocyBYM EpuUKNap
bpakumacmaa  puBoXAaHaau.  Kynpok  cepneHTUHNAHWW  aHKepUTAaHMW  Ba
CKapHNAHUWAAHMWANAPAA Y4Ypanan. AHKepuTAaHMW KapboHaT KMHCAapuaarn pyaa
TaHaNapu OKOPWU KYPFOLWWMH Tapkubura sra, ammo ynap 6apKapop 3smac Ba Xa*kKmu

yerapanaHraH.
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Xyayona NMMOHWUTAAHMW Ba FemMaTUTAAHWUW Kyda KeHr TapKkanraH. AcocaH, 6y
¥KapaéHnap KapboHaTAW XKMHCAAp opacMaarM épuaunil Xonnapuaa Ba y1apHUHT MHTPY3MB
XMUCMNap 6unaH anokanapuaa KeHr HAMoéH bynaaum.

MuWHepanorvk TagKkMKoTAap HaTUKacuaa KapaTtarata KapboHaT MAaCCUBUMHUHT TaLLKK
KMCMNAPKW, YYKYP KYAYKJAAPHWUHT TalWKWM KUCMAApW Ba KEepPHNAPWHM  XapuTanall
HaTuXacmaga KapboHaT  XMHCnapu Ba KBapL  MNOPOUPHUHT  KOHTAKTNapu
HpeKUNANAIraHANIN aHUKNAHAMW, Y1ap acOCaH MUKPO Malaa AOHAAWN XancenoH, onan Ba
KMCMaH KBapL, KaauuT, OO0/IOMWUT, CEepUuUMT, XnopuT, cyndua Ba rugporetut 6unad
uemeHTnaHaau. CynduanapHuUHr Tapkmbu ofmpaurn 6yimuya 1 gaH 2% rava. Cynduanap
acoCaH NUPUT, KaMpPOK XaNlKonupuT, chanepuT, raneHUT Ba Xupa MabgaHnap 6unaH
nbopganaHagm. by wWaknnaHuUWw ETKM3UKNAAPU HKUXATUOAH Y3YHAUTU (puonutnap Ba
KapbOoHATAM KUHCNAP KOHTaKTM 6yiinab) 10 Km raya, KaTNaMNapHUHT KaauHAMrnm 1m gaH
5M raya 6ynaaun. by XMHcnap MUHEpPanorvk Ba PeHTreHONOornK ¢asaBuMi TagKUKOTNApra
Kypa Cu, Au, Ag, Zn, Pb, As Ba 60wWKa anemeHTNap 6unaH 6ONUTUATAH Ke3nupounanapamp
(1-»kapBan.). ONTUH KeHr TapKanraH 6ynunb, YyTkasuaraH TaaKMKOTAAp HaTUXKacuaa ONTUH,
MUC Ba PYX MMUHEPANNAPUHUHT KMMEBUN TAPKUOMHM MUKPO3OHA TaxJUn Kuauw
rmgporetTutnap 6unaH 6ofnmk. CnekTpan Ba Npobup Taxna HaTUXKanapura Kypa, ONTUH
TApPKUOU tOKOPKM BYyNraH KBapu/lallraH }XUHCMAPHUHT KOHTAKT KUCMAapMaa MUC, KYPFOLLUWH,
PyX, Maprumywl Ba MOJIMOAEHHUHI KYnamuwuM Ky3aTunagm Ba pyx KapbOHATHWUHT y3mnaa
MIWITUPOK 3TManan. Ywby mabaymoTiap Macc-CNeKTPOMETpP TaxAnam bunaH TacamkaaHraH
(1-»apBan).

MeTacomMaTuUT MUCMNAPHUHI KYHAANAHT 30HANAUTU Kydcu3 udopanaHraH 6ynmb,
6Mpnamum KapboHaT/NapHUHI KBapLU/aHMW Ba CEPULMTAAHUIL Japakacuaa HaMOEH
6ynaan (2-pacm A). dopmauma wnum  mopdoTUnAarn MeTacoOMaTUT MKUCMAAPHUHT
KyBBaTnapu (KynpaHr Ttow, Kapacald) KampgaH-Kam xonnapga 2-5 M pgaH owaawm,
6ynMmnapga MeTacoMaTMK XUCMAAPHUHE y3ak Kncmnapuaa 70% raya keapu, 10% raya
AHIMM xocun 6ynraH kapboHat, 3-5% cepuumt Ba 7-10% ravya mabdaH MUHEPAIN MaBXKYA,.
MeTacoMaTUT 30HaNAPUHUHT KAHOT KUCMAapuaaH 5-7 meTp macodaga KBapu/siaHuw
AapaXkacu nacaaamn, MabaaH MUHepannapu aeapan nykonagu.
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Hagean 1
& Tof :XHHCHEHT CHEKTPa] Ba NpodHp aHAMH3 HaTm:EaTapH (nx 10° %).
Mpobup. anaans
Ne Ne mpob Tof :XHHCIAPH HOMHE Cu Pb Zn sb As w Bi Mo Ag riT
Au Ag
1 1030 Mafimamamrad OXaKTom 7 50 1.5 1.5 0,07 1.1 1.0
KEeapnnamras KEApITH 30 700 7 1.5 100 1.5 0.2 0 0.2 11.5 2.1
2 1031 | mopdmprap
3 1049 30 300 1.5 30 1.5 0.0 3 0.3 0.4 2.8
4 1050 KyMTONUTH OXaKTOmIIap 30 1000 1 20 1 0.07 20 0.3
5 1051 30 500 1.5 50 0.7 15 0.7
[ 1052 30 500 1.5 2 30 1 0.07 10 0.5 0.2 6.0
7 1130 OxaxTomnap 3 1 1 15 1 0.05 0.03 0.4 34
g 1115 MafganaHras, ¥araprag 2 150 70 5 1 5 1 1.5 13 50.8
9 1116 OXaKTOIIIap 2 2 10 0.1 0.1 0,07 0.6 1.5
10 3164 Ky™nH THMOHETIAITa s 5 20 7 10 0.3 1 007
JOIOMHIIAD
11 3168 Keapuamras 1omoMHETIap 7 15 50 20 07 07 5 003
12 3211 ~ 2 200 50 20 1 3 5 01
13 3212 | KsapuroumpnH 1 200 15 10 07 15 1 01
13 3213 | MeraconarHIiap 2 700 70 | 07 20 07 50 3 03
15 3214 07 200 30 10 1 3 1.5 007
16 4089 KyunH THMOHHTTANmA 03 100 1 30 01 1 007
JOIOMHIIAD
Kaiita Hmnasrad MetacoMar] 02 7 7 20 1.5 03 3 oo7
7 4167 AHHCIAPH
18 4280 Keapn ToMHpIH Ky 1IH 100 3 07 01 05 01
19 4281 THMOHHTIAOTAH oXakTonma 1.5 100 1 015 005
20 4486 TTHPHTIE MeTaCOMATHIIAD 7 20 1 20 015 3 007
21 4621 MafinanaHraH, KyiIH 2 70 1.5 0 07 7 02
22 4622 MTHMOHHTIANTAH JOIOMHTAY 5 50 10 5 50 7 10 05
23 4825 TeMHpIaNTaH I0I0MHIIAD 1 150 10 5 05 005
24 4826 6 30 3 07 007
Tof FHHCTAPHEHE MACC-CIEETPOMETPHE AHAH? KHITHIT HA THDEATADH
Bepryn denrHcH (,) MEErIad, VH MEHTIIA0 Ba 102 MHEHIIIA0 [/ TIAPHHE A3paTHO TYPaIH.
Hygra Genrucs () OupmeEnapas, Yenad ga 103mad r/ TIapHE a#paTtHd TYpage
4
N | Ne mpod Tof :XHHCH HOMH Cu Pb Zn sb As w Bi Mo Ag Au Se Te
1 1030 | MafizanaHraH oXaKTOIOUTap 63.00 | 4800 62.00| 26.00 | 22.0 140 | 036 |11.00 |41 |0.047|1.60 0.12
5 1031 KeapunamraH KEapi 83.00 | 1.000| 87.00(120.0 |130.0 |2.70 [3.30 [34.00 |47 |850 |3.80 0.77
- nopduprap
3 1049 | OxagTommap 100.0 | 570.0| 66.00| 73.00 | 33.0 1.20 | 1.20 | 3000 |100]0.11 |1.30 0.34
4 1050 130.0 | 2,100] 75.00 | 74.00 | 47.0 1.0 [ 080 |[51.00 |170]0.14 |[1.20 0.17
5 1051 | KyMIH 0XaKTOILIap 130.0 | 9200| 65.00| 100.0 | 60.0 | 240 |062 |3300 |280]|023 |1.80 0.25
i 1052 75.00 [ 550.0| 63.00|67.00 | 440 [250 |0.57 [2000 [120]05 2.20 0.21
7 1130 | OxaxTommap 45.00 [3100| 36.00| 40,00 | 51.0 130 | 1.00 | 11.00 | 150|250 |2.10 0.38
] 1115 Matitanasras frapras 21.00 | 630.0]17.00| 6.20 16.0 | 0.3% |0.11 |2.50 0.74]0.085 | 1.60 0.21
. 28.00 | 170.0| 28.00( 11.00 | 180 |0.74 |0.18 [ 450 1.60 | 0.055| 1.30 0.12
9 1116 OXaKTONIITAap.
10 3164 Ky4nH THMOHHTIAITaH 51.00 | 4700 2000|6500 | 180 |3.50 |22.00(5.40 1.70 | 0.029| 2.00 4.20
JOIOMHIIAD
11 3168 | Keapnmamrad JOTOMHIIEp 68.00 [ 170.0] 3100 81.00 | 27.0 [3.30 |7.50 [5.40 1.20 | 0.028 | 4.00 1.60
12 3211 38.00 | 6300 3600|4800 | 200 |820 |24.00(6.30 2.60] 0031|230 250
13 3212 | Keapn TOMHpIH 24.00 | 700.0] 1500 56.00 | 22.0 1.60 |43.00]4.20 1.30 | 0.058] 2.10 4.80
14 3213 | MeTacoMaTHIIAp 28.00 |2.000| 4600 | 86.00 | 24.0 1.30 | 1000 6.10 230 0.053 | 2.60 9.90
15 3214 34.00 |[820.0] 2100 61.00 | 28.0 1.70 [ 5%.00]5.10 1.52 | 0.062 | 1.30 5.10
16 4089 Ky4nH THMOHHTIAITaH 26.00 | 6700 1700 56.00 | 21.0 | 065 |1.20 [4.50 0| 0.026] 1.50 0.32
JOIOMHIIAD
17 4167 | MeTtacoMarHInap 56.00 [ 210.0] 1400 56.00 | 200 1.10 [ 1.10 | 6.90 1.08 | 0.072 | 4.60 0.36
18 4280 | Kpapn TOMHpIHEYIH 82.00 |380.0| 2400|4300 | 130 |063 072 380 1.48 | 0.088|2.30 0.60
15 4281 | mEMoHHTIANTAHoxakTommap | 72.00 | 460.0] 100.0] 50.00 | 18.0 1.9 0.23 | 6.10 0.52]0.081|1.70 0.18
20 4486 | ITHpHIIH MeTACOMATHIIAD 120.0 | 140.0| 1400 250.0 | 33.0 10.0 | 430 |21.00 | 148|011 |2.20 1.20
21 4621 MafTanaHTaH KyIIH 140.0 | 460.0] 130.0 | 230.0 | 32.0 |2.50 [026 [12.00 [1.00]0.056|1.60 0.28
22 4622 | nEmomwTIanmas gonommTnap | 100.0 | 380.0| 85.00| 190.0 | 16.0 | 0.50 17 | 5.80 0.76 | 0.034 | 1.20 0.10
23 4825 210.0 | 5400 1600 | 3600 | 200 | 0.20 21 | 6.00 0480043 | 0.70 0.16
22 | ag2g | TEMHPIANIAEJOMOMHTIAD 135552800 111.0] 6900 | 29.0 | 0.18 26 | 570 |1.08]|004 |0.91 0.04
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dopmaumanapapo TMNAArM mabhaHNap ypTa Ba Aafan AOHANAM WeECTOBAT KBapuMAaaH
TaNEpnaHraH MMKPOKBApPUMTAAP TOMOHMAAH Oy3unraH MUKPOEPUKNAP 30Hanapu bunax
nboganaHagm. MabhaHAM MUHEpPAN CEKpeuma AHTM xocmn 6ynraH ontn Bypuyakam Keapl
TomMupnapura momun 6ynagm, 6av3aH 5% raya mampga AOHAAM WUTHACMMOH, OeApau
wadPod TYPpManuH ynapHUHr baHanapuaa Kama sTunaau.

dopmaumanapapo TMNAarn XUCMNAPHUHT KannHAMKnapu nydpaknapga 1-2 aan 15-20
M radya y3srapagun. KoHTakTra aKMHAaWraHga TOMUPAAp COHW Kynasgum Ba TO3a OK AHIU
XOCUN B6YNraH KanuuTAaH TalWKWA TONraH TYFPUAAH-TYFPU anoKaga 4OVMUIA KanuUTNaHULL
30HacKu xocun bynaam (pacm 2b). Oxmpunaa adpdysmenap 6MNaH KOHTAKTAA Kyyim KOTULW
(20% raya), TOFf JKMHCNAPWUHUHI MaKdANaHUWKN  Ba MWIOHUTNAHWULW, WHTEHCUB
cepmumTnaHuw (25% raya) Kysatunagm, 6y KoHTakTgaH 5-20 m ga y3okavkaa (KBapuut
30HACMHUHT Kyuymnra Kapab) acTa-CeKuH cycasau.

By mopdoTtun xap xun TypAarn KampoBUM MHKMUHCNAP (30HANAPHUHI KapboHaTAU
KMHCNApP Ba METacoOMaTUT 30HANAaPHUHI Myannak ToOMoHWAaru ypTta Tapkunbam addysus
MHCNap) Tydanam accMmeTpUK 30HaNNNKra ara.

Ywby mopdOTUNHUHT METACOMATUT 30HANAPUHUHT KAaAUHAUTK 3-7 M AaH olMangu,
YNApPHUHT 30HANNINITX OAATAA KOHTAKT Typura yxwanau.

OnAManuK mabaaH MangoHMHUHT Mapkasuii 61okmaa xocun 6yaraH metacomatuTaap
t0.4. Tleptman, B.H. oxos, M.A. MyHau3oBa [14] TOMOHMAAH YpraHWAraH Ba
TacHMdnaHraH. UKKkmnamum Keapuutnap 6y epaa MabgaHrada xocunanapgaH Xocun
6ynraH 6ynmMb, YHUHT MUYKM 30HACK KBapLU-EPKUH catoda (NMput bunaH) metacomaTtuTnap,
TALLKM 30HACU — XTIOPUT-NUPUT EPKUH coaa bunaH ndoaanaHaan. MabgaHHU YYKUHANCK
6unaH 60FNMK BynraH metTacomaTUTAAPAAH YpTacMaaH TallKky 30Hacurada b6yaraH geapam
6apya bupnawmanap ypraHmnaétraH obvekTnapaa MaBxKya,.

GOUOANAHUNTAH ADABUETNAP PYUXATHU:

1. FeptmaH H0.J1.,, Kypaes A.[l., MexmoHxopaxxaes A.L., leptman A.H0. CTpyKTypasuit
Ba MOA4AMMA  MAbAYMOTNAPHM  KOMMNKOTEPAA MOAENNAWTUPULL  acocuaa  ONTUH
MWHEpPaNnU3aUMACUHM NporHo3 Kunmw. M. MMKPE. 1994r.

2. Kypaes A.A., MupHaszapos M.M. Kypama 30HACMHWHI BY/JIKAHOrE€H KOHAAPWUHMU
KMANPULLHM BalopaT KUAULHUHT FeOKUMEBUIA Meb3oHNapK. / TowkeHT, dPaH, 1991.

3. Kynakos A.A., MNMnewyeHko U.B. OnmanunKk mabaaH mangoHu Mapkasuin 610kmaa
CTPaTMPOPM KYPFOLLUNH-PYX MUHEPANNALWYBUHUHT KUanpyB benrnnapun. M, 1985.

4. MyHaysosa M.A., CynaiimoHoB M.O. Ba 6. Onmanuk mabaaH MalgoHW KapboHat
KaTNaMNapuUHUHE ONTUH Tapknbu. // Y3bekunctoH Pecnybamkacu reonorma Ba pecypcnap
6a3aCMHU PUBOXKIAHTUPULLHUHT aCOCUN MyaMMmonapu. TOWKeHT, - 1997.

5. Myngy3osa M.A. ucceptayma. TowkKeHT, - 2003

6. Uon B.A., U.B. Koponesa, M.A. MyHay3oBa, A.P. 3ox1aoB. Y36eKUCTOH ONTUH
MUHEepPaNM3aUMACUHUHT HOaHbaHaBMM anoKapboHaT Typu. TowKeHT. - 2011.

TA’LIM TIZIMI VA INNOVATSIYA INTEGRATSIYASI
598



