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Abstract. On our data the ore of deposits by Actogai groups and Boschekul formed in two hydrothermal stages:
early alkaline (silicification, feldspathization, biotitization, chloritization, epidotization, prenitizatsiya) and later acid
(silicification, sericitization, chloritization, carbonation). The poor ore of deposits (with a content of copper less than
0.3%) mainly associated with alkaline stage. The investigations have shown that the poor ore of deposits in mineral
and elemental composition are substantially different from the ordinary and richer ores of these deposits. If the rich
ores the minerals of copper are mainly associated with quartz, the poor ores they are in close intergrowth with preh-
nite. The pyrite in poor ores spread slightly in comparison with the rich ores. The pyrite in quartz-sericite rocks
always forms a thick impregnation, before formation of thick impregnation continuous "pyrite". Their power makes
to the first tens of centimeters. The mineralization of lead and zinc isn't characteristic for ores of an alkaline stage. It
is the main volume of a poor mineralization. The main amount of gold is also associated with mineralization of Cu
and Pb and on the deposits of Bozshakol — group minerals platinum. All these features should be considered in the
development of technology for dressing and ore processing.
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OCOBEHHOCTU MUHEPAJIBHOI'O U 9JIEMEHTHOI'O COCTABA
BEJHBIX PYJI MECTOPOKJAEHNUU AKTOI'AU U bO3IIAKOJIb

A. A. Antonenko, H. M. Kykos, JI. E. I'epuen T. B. I'oiikosioBa
TOO «HucTutyT reonormyeckux Hayk uMm. K. M. Carnaesa» Anmarsi, Kazaxcran

KioueBnie cioBa: MeTHO-TIOP(HPOBEIC MECTOPOXKIACHHUS, OCAHBIC PYAbI, MHHEPAIBHBI M 3ICMEHTHBIH CO-
CTaB.

Annotammst. [To HAIMM TAHHBIM PYABI MECTOPOXKIACHAN AKTOTAHCKOH rpymisl u bomekyms o6pazoBaiucs B
JIBE THAPOTEPMAIIbHBIC CTANH: PAHHIOKO INCJIOYHYIO (OKBAPIICBAHHUE, KATHINIATHRALNS, OMOTHTH3AL, XJIOPHTH3A-
UL, STMATOTHRALMS, PSHATHRAIMS) B 00JICe MO3AHIOK KHUCIOTHYI0 (OKBAPLEBAHNE, CCPUIUTH3ALI, XITOPUTH3AIIII,
KapOoHaru3amus). beaHbe pyapl MCCTOPOKICHHH (C coacpkanueM Meau McHee 0,3%) CBA3aHBI MPESHMY CCTBCHHO
CO INEJIOYHOH cTanueH. BhIMOITHEHHBIC HCCICTOBAHMUS MOKA3AIN, YTO OCTHBIC PYJbI MCCTOPOXKICHHUN 10 MHHEPAIh-
HOMY H IO 3JIEMCHTHOMY COCTaBY CYIICCTBCHHO OTJIHMYAIOTCS OT PSAOBBIX M Oosiee OOTaThIX Pya ITHX MECTOPOXK-
Jernii Ecim B OoraThIX pyzax MHHEpPANbl MEIW CBSI3AHBI MPEUMYINCCTBEHHO C KBApIEM, TO B OCTHBIX pyJax OHH
HAXOJATCSA B TECHOM CPACTAHWH C NMPCHUTOM. B OCTHBIX pyJaxX OTHOCHTEIBHO HE3HAUWTEJIHHO IO CPABHCHUIO C
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0oraThIMH PACTPOCTPAHCH MHPHT, KOTOPBIH B KBAPI-CCPHIUTOBBIX MOPOAAX BCErAa 00pa3yeT CyCTYHO BKpam-
JICHHOCTD, J0 00PA30BaHMS MPOXKUIKOB CILIOMIHBIX «KOTUYCIAHOBY MOIMHOCTHIO 0 MEPBBIX JCCATKOB CAHTHMETPOB.
Jng pyx meTOYHOH CTaaWu, KOTOPBIC H COCTABIAIOT OCHOBHOI 00BeM OCIHOTO OPYICHCHHUS, HE XapaKTCPHA MUHC-
paiH3aluns CBHHLA H LHUHKA, HO ¢ HUIMH CB3aHO OCHOBHOC KOJIMUYECCTBO 30J10Ta, 4 HA MECTOPOKICHUH bo3makos —
W MHUHCPAJIBI I'PY LI IJIATHHBL Bce 3t 0CO66HHOCTI/I, HCCOMHCHHO, OJOJUKHBI YUHUTBIBATHCA ITPH paspa6on<e TCXHO-
JIOTHH 000TAIICHUA H ICPSPAOOTKH Py .

Meano-nopduposrie MecTopokacHUI Akroraii # bo3makoms SBILIIOTCS OCHOBHOU pe3epBHON Ha30it
MeIHOpYIOHOH mpowmbimieHHocTH Kasaxcrana. OHu 001ajaroT 3HAYMTETBHBIMH pecypcaMu (B CyMMe
6omnee 10 MITH T MeAM) U IPOCTHIMH FOPHOTEXHUYCCKUMHU YCIOBUAMHE UX 0TpaboTku. OHAKO, 3HAYHUTEIIb-
HAas YacTh OPYACHCHUS NPeACTaBacHA OCTHBIME PYIaMu ¢ coaepxanuem meau meuee 0,3%. Otu O¢xHbie

X X

o
\4‘0,, |
W

€ 4

T+ - -
By d

7
IER N2 02T

Pucynok 1 — ['eonmoruueckoe cTpoeHrE MECTOPOKICHUSL AKTOTail.

1 — ImecYaHUKH, TPABEIHUTHL C IIPOCIIOSMU Ty QOB TUIIAPUTOB U JIAITUTOB KOLJAPCKOil CBUTHL, 2 — TydBI JAIIUTOB U aH/IE3UT-
JIAITUTOB KEPEreTaccKoi CBUTHL, 3 — POTOBUKU M OPOTOBHUKOBAHHBIE IOPYUPHUTHI U TY (Bl Kepereracckoit CBUTHL, 4 — IITOKO- U
JlafikooOpa3Hble Tena aH/e3UT-IallUTOBBIX ITOPQUPUTOB; 5—8 — MOPOJBI KOIJAPCKON MHTPY3UM: 5 — IPaHOUOPUT-TIOPOUPHL ¢
($enb3UTOBOIM U MUKPOIIOUKIUITUTOBOM OCHOBHOM Maccol, 6 — TopUpOBUIHbIE TPAHUTHI M TPAHOAUOPUTEI C alllTUTOBOYM OCHOBHOM
Maccoil, 7 — paBHOMEPHOKPHUCTAIUIMYECKHE TPAHOIUOPUTEL, 8 — JIMOPUTHL, ra00pO-JIHOPUTHL, 9 — Tena OpeKurii Ha Ty pMallHU3HU-
POBaHHOM IieMeHTe;, 10 — kBapIieBble Tena; 11 — KOHTaKThl TEKTOHUYECKUE, HHTPY 3UBHBIE M HECOITIACHBIE, 12 — IpaHUIEI Py IHBIX
TeJ U PacCeSHHON Py HON MUHEPaIU3al[U.

Figure 1 — Geological structure of the Aktogai deposit.

1 — sandstones, gritstones with bands of tuffs liparite and dacite of koldarsky suite; 2 — tuffs of dacite and andesite-dacites of
keregetassky suite; 3 — hornstons and orohornstons porphyrites and tuffs of keregetassky suite; 4 — stock- and dike body of
andesite-dacites porphyrites; 5-8 — rocks of the koldarsky intrusion: 5 — granodiorite-porphyrites with felsites and micropoikilitic
ground mass, 6 — porfirovidny granites and granodiorita with aplite ground mass, 7 — evenly crystal granodiorites, 8 — diorite, gabbro-
diorites, 9 — breccias body on the cement tourmalinization; 10 — quartz bodies; 11 — the contact are tectonic, intrusive and discordant;
12 — the boundaries of the ore bodies and dispersed ore mineralization.
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PY.Ibl HMCIOT CBOM MHUHEPATIOTHICCKUC M TCOXHMHUCCKUE OCOOCHHOCTH, OTIMYAIOIINE HX KaK OT PAAOBBIX
1 6OTaThIX PyX STHUX MECTOPOKACHUH, TAaK U OT PYJ APYTHX MECTOPOKACHUI MEIH, pa3pabaThiBaBIIHXCS
B Kasaxcrane pance. XapakTepHCTHKE STHX OCOOCHHOCTECH, HM3VUCHHBIX HAMH METOAOM [ETATBHOTO
00BEMHOTO MHHEPAIOrO-NIeTPOrpaguyeckoro U reoXUMHUYCCKOTO KapTHUPOBAHUS IMPH Pa3BEAKE MECTO-
POKACHNH, M TIOCBAIIEHA HACTOAIIAS CTaThs. ['€0JOTHS 3THX MECTOPOKACHUH OCBEINEHA B MHOTOYHC-
AcHHBIX myOaukanusx [1-6 u ap.] ¥ 3aeCh MBI Ha HEH HE OCTAHABIMBACMCS, TOJBKO MPUBOIAUM IS
OPUCHTHPOBKH rEOJOTHICCKUE CXeMBbI (puCyHKH 1, 3).

[o Hammm gaHHBIM PyaBl MECTOPOXKICHUH AKTOraickol rpymsl U bosmakons o6pazoBanuck B JBe
THAPOTCPMATIBHBIC CTAINN. PAHHIOK IIEIOYHVIO (OKBApLICBAHHE, KATUINNATH3ALMUS, OHOTHTH3ALMS, XJI0-
PHUTH3ALMS, SMUAOTH3ALMS, IPCHUATH3ALUA) U OoNee MO3IHIOK KHCIOTHYIO (OKBApLICBAHUE, CCPULIUTH3A-
s, XJoputusanus, kapoouarusamnus). OCHOBHAS 4acTh PYAHOTO BEIICCTBA MECTOPOXKICHUH CBs3aHA
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PI/IcyHOK 2 —Tonoxenue PYAHOI'O TE€lIa MECTOPOKACHUA AxTorait B KOJIOHHE METacOMaTHUTOB.

1 — OKOTOPY AHO-HEU3MEHEHHBIE TIOPOJIBL, 2 — OPeKUMH Ha TYPMaIMHU3UPOBAHHOM LIEMEHTE;, 3 — TH/IPOTEPMAIUTHI KUCIIOT-
HOM CTa/MU: KBapll-CEPUITUTOBBIE METACOMATUTHI, YACTHUYHO CEPUITMTU3HPOBAHHBIE U XIIOPUTH3UPOBAHHbIE TOPOJIBL, 4-8 — ruj-
POTEpMAIUTHI MENOYHON cTajun: 4 — CHOTHTH3UPOBAHHbBIE U ATLOUTU3HPOBAHHBIE TIOPOJBL, 5 — CHOTUTU3UPOBAHHBIE U KaJU-
IIMIIaTU3UPOBAHHbIE TIOPOJIBL, 6 — YMEPEHHO KAIUIIIIATH3UPOBAHHbIE TIOPOJIBI, 7 — MHTEHCUBHO KaIUIIIATH3UPOBAHHBIE U OKBap-
LIOBaHHBIE MIOPOJIBL, 8 — KBapIIEBBIE Tela, 9 — IPaHUITbl THIPOTEPMAINTOB. & — BHEIIHSIS IPaHUI[a THIPOTEPMAINTOB IIEIOYHON
crajuu, 6 — rpaHuIla MKy THAPOTEPMATUTAMU ITIEIOUYHOM CTa/MH, B — BHEIIHS IPaHUITA THAPOTEPMAIUTOB KUCIOTHO cTa-
Juu;, 10 — rpanuiia py 11 (a) U paccesiHHOM py THON MuHepanuzaiyy (6); 11 — TekToHrYecKre HapyIlieHHsT, 12 — JTMHUU pa3pe3oB.

Figure 2 — The position of the ore body of Aktogai deposit in column of metasomatites.

1 — near-ore — not changed rocks; 2 — breccias on the cement tourmalinization; 3 — hydrotermalits of an acid stage: quartz-
sericite metasomatites, partially sericitisation and choliritisation rocks; 4-8 — hydrotermalits of an alkaline stage: 4 — biotitize and
albitization rocks, 5 — biotitize and potassic feldspar rocks; 6 — moderately potassic feldspar rocks, 7 — intensively potassic feldspar
and quartzitic rocks, 8 — quartziferous bodies; 9 — the border of hydrotermalits: a — outer boundary of hydrotermalits of alkaline stage,
b — boundary between hydrotermalits of alkaline stage, v — outer boundary of hydrotermalits an acid stage; 10 — boundary of ores (a)
and scattered mineralization (b); 11 — tectonic dislocations; 12 — lines of sections.
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CO IIEIOYHOM CTaueH, HIMEHHO €€ Pa3BUTHE ONPEIEIIIIO pasMeprl U ¢hopMy pyaHbX Te1. OgHAKO, pyAsl
3TOU CTAANHU NPCUMYLIECTBEHHO OCAHBIC, COACPIKAHUE MEIHU B HUX peako npessimact 0,3%.

Bbonee Goraroe opyacHeHHE 00pa3yeTcs P HAIOXKEHUN HA PYABI MIEIOYHON CTaIUH METACOMATHTOB
KHCITOTHOH CTaJHH, B KOTOPYIO MPOHCXOANT KaK KOHLEHTPHPOBAHHOE MEPEOTIOKCHUE PYI MEPBOU cTa-
UM, TaK U MPHBHOC HOBOTO pyAHOro Bemectsa. [loaTromy OcaHoe OpYICHCHHE MECTOPOMXACHHH TpH-
VPOUCHO K TEM y4YacTKaM, TAC HE MPOSBICHBE THAPOTCPMATIUTHI KUCIOTHON CTaauH, TO 3amafHbelld (raaHr
MecTopoxkacHus Axrtorai m Bocrounseiii yuactok u cesepHoe obpamicnue LleHTpansHOro yuactka
MectopoxkacHus bosmaxons (pucyHku 2, 4). MuHepalbHbBIH U 3NEMEHTHBIH COCTAB 3TOTO OPYICHCHUS,
€CTECTBEHHO, IIOTHOCTBIO ONPEAEICH THAOTEPMAIUTAMY LIECIOTHOMN CTAAUH.

L

SRR : S Y EoYs FvXe RX]s pewe [t

\' ﬁs @‘J mlﬂm]l lzmﬂ

PI/IcyHOK 3— Cxema reoJIoTHIeCKOro CTPOCHIA MECTOPONKICHIA bosmakons.

1 — nociekeMOpHiickue 00pa3oOBaHusL: OPJOBUKCKUE U COBPEMEHHBIE OTI0KEHHS, KOPa BHIBETPUBAHMUS, 2 — BYIIKAHUTHI IIpe-
HUMYTIIECTBEHHO CPEJHETO COCTaBa; 3 — BYJIKAHUTHI IIPEUMYITIECTBEHHO OCHOBHOI'O COCTaBa, 4 — IPaHOUOPUT-TIOPOHUPBL, TUOPUT-
TTOPQUPUTHL ¢ KPHUIITOBOI OCHOBHOH Maccoif, 5 — IpaHuoMOPUT-TIOPOUPEL ¢ aIUTUTOBOM OCHOBHOM Maccoif, 6 — paBHOMEPHO-
KpucTaJITIIeckue U MOpOUPOBUIHBIE I'PAHOAUOPHUTHL, 7 — allTUTHL, 8 — jrabasbl, JOIEPUTHI, HHOTA JUOPUTHL, 9 — KPYIIHOTIIBI-
OoBbIe Opekun; 10 — TeKTOHUYECKHe HapyITIeHHUs (a), 30Ha pacciaHieBaHus opo/ (6); 11 — mmroiorudeckue (a) U ycltoBHbIE (O)
KOHTAKTHL, 12 — CKBa:KUHBI U UX HOMEPA; 13 — KOHTYPBI py IHBIX Tel (@) U paccesiHHOM py HoM MuHepamu3saruu (0).

Figure 3 — Geological scheme of Bozshakol deposit.

1 — after the Cambrian formation: Ordovician and modern sediments, crust of weathering; 2 — volcanites of mainly intermediate
composition; 3 — volcanites of mainly of basic composition; 4 — granodiorite-porphyres, diorite-porphyrites with kryptogene basic
composition; 5 — granodiorite-porphyres with aplitic basic composition; 6 — evenly crystal and porphyraceous granodiorites;
7 - aplites; 8 — diabases, dolerites, sometimes diorites; 9 — largely clumpy breccias; 10 — tectonic dislocations (a), zone
rasschistosity of rock (b); 11 — lithological (a) and condition(b) contacts; 12 — wells and their numbers; 13 — the contours of ore
bodies (a) and scattered mineralization.

Ha paccMaTpuBaeMbIX MECTOPOKACHUAAX THAPOTEPMAINTHI MICJIOYHON CTAANH M CBA3AHHOE ¢ HUMH
OpPVICHEHHE O0NAJal0T YETKO BBIPAXKCHHOH 30HATBHOCTBIO, XHMHYCCKH BBHIPAXKCHHOU B YMCHBIICHHH
COACPIKaHU JKeTIe3a Kak B PYJHBIX MUHEpanax, Tak U B METACOMATHUTAX M0 HANPaBICHUIO OT nepudepuu
KOJIOHKH K €€ LIEHTPY. B 5TOM ’ke HaIpaBJIeHHH B METACOMATHUTAX YMEHBINAETCS COJACPIKaHHE MarHui,
KaJIbIWs M HATPUA W BO3PACTACT KOJMYECTBO KpeMHHA. PyaHas MuHepanmu3amys NpuUypodueHa K IpoMe-
JKYTOYHBIM 30HAM KOJIOHKH, B LICHTPAJIBHOU M NepUCPUIHON YacTAX €€ OTMEHAIOTCS TOIBKO PEIKHE
BKPAIUICHHOCTh W MHPOXKHIKHA PYAHBIX MHHCPATOB U coAcprkanue Meam He mpeswimact 0,1%. Ipyras
o0mmas 0cOOCHHOCTh OPVACHCHHS IICIOYHON CTaIuU — TECHBIC CPAcTaHHWS MHUHEPATIOB MCAH, HMPCHMY-
MICCTBCHHO XaIbKOMHPHTA, ¢ IPSHUTOM (PUCYHOK 5), 32 mpeaenaMH MPOXKHIKOB U THE3A KOTOPOTO OHH
BCTpeUaroTcs peaKo. Jpyrue pyJHeIe MUHEPANBI C MPEHUTOM HE CBS3aHBI.
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PI/IcyHOK 4 —Tlomoxenue PYAHBIX TEJI MECTOPOKICHNA Bo3makons B KoJIOHHE METACOMATUTOB.

1, 2 — TH/IPOTEPMAITUTHI KUCTIOTHOM cTaMi: 1 — XJIOPUTH3UPOBAHHBIE U CEPUIUTH3UPOBAHHBIE ITOPO/TBL, 2 — KBaPII-CEPHUIH-
TOBBIE METACOMATHUTHL, 3—5 — T'MJPOTEPMANMTHI IENOUHON CcTauu: 3 — OMOTUTH3HUPOBAHHBIE MOPOJBI, 4 — KaIMIIIIATH3UPO-
BaHHBIE ITOPOJIBL, 5 — KBapIIEBBIA IMTOKBEPK (KBapIEBOE SPO), 6 — THAPOTEPMAIbHO HEM3MEHEHHBIE ITOPOJIBL, 7 — KPYITHOTIIBI-
OOBBIE OpeKurd; 8 — KOHTYP PY/HBIX Tel, 9 — IpaHUIlbl METaCOMATUTOB KUCIOTHOU (&) U menoyHoi (0) crajuit, 10 — rpaHuIb
KPYIHOITIBIOOBBIX OpeKUHii (a) U ImociIeKeMOpHiicKUX o0pazoBaHui (6).

Figure 4 — The position of the ore body of Bozshakol deposit in column of metasomatites.

1, 2 - hydrotermalits of an acid stage: 1 — choliritisation and sericitisation rocks, 2 — quartz-sericite metasomatites;
3-5 - biotitize rocks, 4 — potassic feldspar rocks, 5 — quartziferous stockwork (atomic of quart); 6 — hydrotermally not changed rocks;
7 — largely clumpy breccias; 8 — contour of ore bodies; 9 — the border of metasomatites an acid (a) and of an alkaline (b) stages;
10 — boundary of largely clumpy breccias (a) and after the Cambrian formations (b).

Ha mecropoxnennn AxToraidl BHEIDHSS 30HA THAPOTCPMAIUTOB INCIOYHOW CTAJHM MPEACTABICHA
OHOTHTU3UPOBAHHEIMHU MOPOJAMH. BHOTHTH3AIMS XOPOIIO NPOSBICHA B POTOBHKAX M JHOPUTAX M crnado
BEIpLKCHA B rpaHoguopurtax. Ha mectoposkacHuu AWmapibl, MOJHOCTHIO JOKAJIW30BAHHOM B TPAaHU-
TOMIax, BHCLIHSAS 30HA THAPOTCPMATHTOB LICIOYHOH CTAIMH CI0XKCHA XJIOPHTU3HPOBAHHBIMH H 3IIH-
JOTU3HUPOBAHHEIMU MOPOJAMH € YacThIMH IceBIOMopdo3amMu xmopura nmo Omotuty. Bo BHYTpeHHHX
30HaX THIPOTCPMATHTOB MPOSBICHB OKBAPLECBAHWC M KAIHINNATH3ALUSA, HWHTCHCHBHOCTB KOTOPBIX
MOCTCIICHHO VBCIHYUBACTCS K LICHTPY KOJOHKH € BO3PAcTAHHEM HMX COOTHOLICHHS B MOJb3Y KBapua. B
3TOM JKE€ HAMPABICHUM CTYINACTCS IITOKBEPK KBAPL-KATUIIMATOBEIX MMPOKUIKOB, 00Pa3VIOIIKX B LICHTPE
KOJIOHKH TOYTH MOHO-KBapLEBOC 41po. B mpoMe:KyTOoUHBIX 30HAX MO HANPABICHUIO K LICHTPY KOJIOHKH
MPOUCXOAMUT MOCTCIICHHOE BBITCCHCHHE OHMOTHTA, XJIOPHTA M SIHMJIOTA KBAPLUEM H KATHEBBIM IOJCBBIM
mnaTtoM. PyaHas MuHepanuzampsl NPOMEKYTOUHBIX 30H MNPEACTABICHA MPEHMYILICCTBCHHO XaJbKO-
MHPUTOM B CPOCTKAX C MPEHUTOM (pUCYHOK 5). OHH 00pa3yroT Kak CaMOCTOSTENbHEIC MTPOKUIKH U THE3-
Ja, TaK ¥ BKPAINICHHOCTb, MPUYPOUCHHYIO K 3aNb0aHIaM KBapL-KATUIINATOBBIX NPOXKUIKOB. [Tupur u
PCITUKTOBEI MAarHETHT PACIPOCTPAHCHB 334 NPCACIAMH BBIACICHHN MPEHHUTA W OOBIYHO CBS3aHBI C
TEMHOLIBETHBIMHA KOMIIOHCHTaMH moponbl. Bo BHemHEH OHOTHTOBOH HIIM XIOPHT-3MUAOTOBOH 30HE
PYIHAS MHHEpATU3alUs HPCACTABICHA PEAKON BKPAIUICHHOCTBIO MArHETHTA M mupuTta. BeTpeuarorcs
pEIKHE TMPCHUT-XATbKOIMUPUTOBBIC MPOXKHIIKA W THe3Aa. Bo BHYTPCHHHX KBapL-KaTHINIATOBOH H
KaJTHIINAT-KBAPLCBOH 30HAX PYyAHBIC MHHEPATIbl NPEIACTABICHBI OOPHHTOM, PEXKE XAIBKOIHPUTOM H
XaITBKO3HHOM, TAKKC CBSI3AHHBIMHU C MPECHUTOM M KBapL-KATHIINATOBEIMU HpOXKHUIKamMHu. B obimem Buae
30HANBHOCT THAPOTCPMATUTOB MICIOYHOH CTaguM, BMCINAIOMMX OCTHBIC PYABI MECTOPOKICHUH
Axkroraiickoi rpynmel, 0ToOpakeHa B Tabmauue 1.
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Pucynok 5 — I'He3/10 (a) U poKWIoK (6) IPEHUT-XAILKOIIMPUTOBOU Py JIHOI accormaruu. [1p — ipeHuT, X1 — XaIbKOIUPHT.
MecropoxaeHne AxToraif, mpo3padHble UL, 6e3 aHamm3aTopa, yeemrienue 100 (a) u 50 (6)

Figure 5 — Nest (a) and fine vein (b) of prehnite-chalcopirite ore association. Pr — prehnite, Ch — chalcopyrite.
The Aktogai deposit, microsections, without analyzer, magnification 100 (&) and 50 (b)

TaGmuira 1 — 30HATBEHOCTH THAPOTEPMATUTOB (METACOMATUTOB H Py JI) MIETIOYHOM CTa M MECTOPOXKJICHUS AKTOTal

Table 1 — The zonality of hydrotermalits (metasomatites and ore) an alkaline stages of Aktogai deposit

No 30H
(TI0 Mepe yBemu- 0 1 2 3 4 5 6
YEHHUS CTEIIEHU
HW3MEHEHUS )
Hammenosamme | Hcxon- buoturopast | buorur-kBapi- | buotur- Kammma- Keapir- Kaap-
30H HBIE anmpOUTOBAs KaJIuIa- TOBAst KaJIUIIIIATOBAs ieBast
TIOPOJIBI TOBAst
Ornpeensironye buotur, buotur, kapr, | Kamummar- Kammmar, Kgapir, Kaapig
HOBOOpa30BaH- XIIOPUT anpOUT OHOTUT KBapIl KaJUIImaT
Hble MUHEPAJIBI
Bropocre- Kaapi, Xopur, Kaapir, Xiopur, Xmopur, Kam-
TICHHBIE (10 MarHeTHr, IIUPUT, IPEHUT, | XJIOPHUT, GuoTuT, OUOTHT, allaTuT, | IaT
KOJIMYECTBY ) cdeH, IMpUT, | XaIbKOIIUPUT, TIPEHUT, TIPEHUT, TIPEHUT,
HOBOOOpa- IIPEHUT, coen, ans0uT, XaIbKOIIH- XaIbKOIIMPUT,
30BaHHBIE XaIBKOIIUPUT | MarHeTHT, XaJIBKOIIHU- DHT, IIMPHUT, GOpHUT, ITUPUT,
MUHEPAIBI araTuT DT, allaTUT, | araTur, MAarHeTuT,
coen, MarHeTHr, XaJIbKO3HH,
MarHeTHT cheH cheH

B pvioax menouHOM cTaaMu BBIACIIETCS YCTHIPE MAPAr€HCTHYCCKUE aACCOLMALMM (MHHEPAIor
JI. E. T'epueH): OHOTHT-MAarHCTHTOBAs, ATbOUT-KBAPL-XATbKONMUPUT-MUPPOTHH-MHPUTOBAS, MPCHUT-
KBapL-KaTHIINAT-00PHAT-MOIUOJCHUT-XAIPKONIUPUTOBAsT U CHACPUT-MapKasuT-nuputoBas. [lomHbli
CIHCOK PYIHBIX MHHEPAIOB IICIOYHON CTAIUH NPUBEICH B TaOauLe 2.

TaGmurra 2 — PyiHple MUHEpATIBI PY /I IEITOYHOM CTa Ml MECTOPOKICHHUS AKTOrai

Tablet 2 — Ore minerals of alkaline stages of Aktogai deposit

I'maBHBIE Bropocrenennrie Penxue u ouens penkue
XampkormpuT, | MarHerur, MapTuT, chem, T'eMaTuT, MyTIIKETOBUT, T €HUT, KOBEJUIMH, Ky GaHUT, IEHTIIAH T,
TIMPUT, pyTw, GOPHUT, XalbKO3MH, | MAKKWHABHT, GJI€KIas pyJa, CaMOPOIHOE 30JI0TO, CaMOPOIHOE cepedpo,
MOJIUOEHUT TMPPOTUH, MAPKa3UT SIEKTPYM, CAMOPOTHBIN MATUTaIMI? , KAPPOIUT, CMATHTHH, caddroput
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BrotuT-MarHeTHTOBas MaparcHETUUECKAsA acCOLMALMS Pa3BUTa B OHOTUTOBOW M OHOTHT-KBAPL-AIThb-
OuTOBOH 30HAaX. 3AeCh HApAAY C AKLUECCOPHBIM MArHETUTOM HCXOMHBIX MOPOJ PacHpOCTPaHCHBI Cpac-
TaHug ToHKOKpHcTammieckoro (0,001-0,004 mm) marHetuta ¢ OHOTHTOM W CEH-PYTHIOBBIM HITH
JICHKOKCCHOBBIM arperaroM, odpasymomme nceBIoMop(o3sl Mo TEMHOLBETHBIM MHHEPATaM HCXOTHBIX
nopoa. Mspeaka BerpevaroTcsi OHOTUT-XJIOPUT-KBAPLICBRIC MPOXKHIKKA ¢ TOHKOH (mo 0,004 mm) Bkpan-
JICHHOCTBIO MArHETUTA U peaxuMu Gomnee kpymHbiME (10 0,1 MM) 3epHamu ero. OTaenpHEIC 3¢pHA Mar-
HETHTA UMCIOT VUTHHCHHO-TIPU3MATHYECKYIO (JOPMY M MHOTAA B LICHTPAIBHOH YacTH CBOCH BKJIIOYAIOT
TEMaTHT, YTO CBHJCTEIBCTBYCT B MOJB3Y HX 00pa30BaHHMU 32 CYET MYIIKOBHUTH3AaLMH mociexHero. Jo
MaKCHMATIbHO Pa3BEJAHHBIX TTTYOHH BCTPEUAIOTCS MArTCMHTH3HPOBAHHEIC M MApTUTH3HPOBAHHBIC 3¢pHA
MarHeTHTa. PEIUKTHI 3TOH accoLMAaIiy BCTPEYAIOTCS B APYTHX MEPEXOIHBIX 30HAX KOJOHKH.

A TOUT-KBAPIL-XATbKOIMUPUT-TUPPOTHH-MIUPUTOBAS ACCOLMALMs HAUOO0Iee XapakTepHa Aasi OUMOTHUT-
KBapL-IbOUTOBOI 30HBI, HO MPHUCYTCTBYCT TAKKE B JPYTHX 30HAX KOJIOHKHU 33 HCKIFOUCHHEM LICHTPAIb-
HbIX. OCHOBHBIM PYJHBIM MHUHEPATIOM ACCOLMALINH SBIIICTCS MMUPHT, PA3BUTHIA B BUAC BKPAIUICHHOCTH H
MPOKUIKOB OOBIMHO B CBS3H € KBapLEM HJIM TEMHOLBETHBIMH MHHEpalaMH mopoasl. Jng Hero xapax-
TCPHBl MHKPOBKITIOUCHUS NHPPOTHHA U MHPPOTHH-XATBKOIMUPUTOBBIX CPOCTKOB. JHAYUTEIBHO PEIKE
BCTPEUAIOTC MHUKPOBKITIOUCHHS MAarHICTHUT-TUPPOTHH-XAIbKOMIUPUTOBOTO, KyOaHHT-XaTbKOMUPHUTOBOTO,
MCHTAAHAUT-ITUPPOTUH-XATBKOIMMUPUTOBOTO U MAaKHHOBHT-XATbKOIMHPHTOBOIO COCTaBa. B eIMHHYHBIX
CIy4YasX B MUPUTE HAOMIOAATHCH MUKPOBKIKOUCHHUS CPOCTKOB CAMOPOJHOTO 30J70Ta ¢ HEPYIHBIM MHHC-
pasiom u camopogHoro nawiaausi(?) ¢ pytuiom. Pasmep 3epen nupura ot 0,004 1o 2-3 mm.

[lo paHHEIM XHMHYECKOTO aHanu3a 5 mMpod KOHLEHTpaTa MHPHTA B HEM MOMHMO JKEIE3a U CEPbl
comepskurcs meap (0,18-0,60%, cpeanee — 0,39%), momubaeu (10-120 r/t, cp. 46 r/1), kobamet (20—
620 r/t, cp. 252 r/1), Hukeas (90-170 r/t, cp. 114 r/1), ceaen (43-73 1/, ¢p. 58 r//1), Temayp (0-20 r/T,
cp. 7 r/t), cepedpo (1,4-4,0 r/t, cp. 2,7 r/1) u pennii (0,047-0,36 r/T, cp. 0,153 r/1). JloBOIBHO BBICOKHE
COICPKAaHUS B MUPUTE MEAU, KOOATIbTA M HHUKCIA OOBICHIIOTCS NPHUCYTCTBUEM B HEM MEPCUHCICHHBIX
BBIIIEC MUKPOBKIIOUCHHH.

[IpeHuT-KBapLI-KATHIIIAT-OOPHUT-MONTNO JCHUT-XATBKOMUPATOBAS  [IAPArcHETHUCCKAsA —ACCOLIHALIAS
SIBIIICTCS. OCHOBHOM COCTaBJSIFOINCH OCAHBIX Pya AKTOrafcko# rpymmel MecTopoxacHuil. OHa pacmpo-
CTpaHCHA, B OCHOBHOM, B MPOMEKYTOYHBIX OHOTUT-KATHIINATOBON U KAaIMIIIATOBON 30HAX KOIOHKU, HO
pEIKHE TPOSBICHUS €€ PACIPOCTPAHCHBI TAKKE BO BHCIIHHMX W BHYTPCHHUX 30HAX. XalbKOMHUPUT Ha-
XOJHTCSl B TECHOM CPAacTaHUM € NPeHUTOM. |IpeHHT-XaNnbKOMPHUTOBBIC THE34A M MPOXKHIIKH, B KOTOPBIX
XaITBKOIUPHT BCETA MPUYPOUCH K LICHTPANBHON YaCTH, MAKPOCKOITUYCCKH BOCIPHHUMAIOTCS KaK MOHO-
MHUHEPAIbHBIC XaTbKOMUPUTOBbIC. M3penka B HUX BCTPEUAIOTC 3€pHA MHPHUTA, KaK MPaBHIO, B acco-
OHALKA ¢ SMUA0TOM. Bo BHYTpEHHHX 30HaX ¢ XaIbKOIMUPUTOM acCOLMUPYET OOPHHUT, PEIKE XaTbKO3HH,
TUIIOTCHHBIC JUTCHHT M KOBEIUTHH. B XanbKOMMpHUTE BCTPEYAIOTCS BKIIOYCHUS CAMOPOJHOrO 30710Ta,
CaMOpPOIHOTO cepedpa, KappoiuTa, BUTTUXUHHUTA. [l0IYKOMMYECTBCHHBIM CIICKTPATIbHBIM AHATH30M B
XaJNBKOMUPUTE ycTaHoBACHA mpumeck (1/T): ceunna (70-100), muaka (100-300), onosa (7-30), BucmyTa
(5-15), moaubaena (5-7), kobanbra (450-500), Hukess (15-35) u cepedpa (15-100).

MeHee 4eTKO BBIpXKEHA CBA3b ¢ MPEHUTOM MomuOacHnTa. OOBYHO OH BCTPEUACTCS B BHAC TOHKOM
PEIKOH BKPAIICHHOCTH, HO HEPEAKO MPUCYTCTBYET B KBAPL-KATHIINATOBEIX C MPEHATOM U XalbKOIUPHU-
TOM TPOKIIKAX, PACHOIArasch B UX MEPUPCPUUICCKON YaCTH MEKAY KBAPLCBOH CEPALCBUHON U Kallu-
LIMATOBOH 0TOpouKoi. MHOr1a OH HAXOAUTCA B LICHTPANBHON YaCcTH X B CPACTAHUH C XATBKOIHPUTOM H
MPCHATOM. B Takux ciayyasx XambKOMHPHT 3aHONHACT HHTCPCTHLMH MEXKIY UYeIlyHKaMHd MOTHOACHUTA
WIN Pa3BUBACTCH MO IUIOCKOCTIM CIaiiHOCTH ero. 1o JaHHBIM KOTHYECTBEHHOTO CHEKTPATBHOTO aHATH3a
6 npo® MonubaeHUTA conepranue peHus B HeM cocrasnget 330-1000 r/t (cp. 747 r/T).

Cuaepur-MapKkasuT-NUPUTOBAS APArCHETHUECKAS acCOLMALUg HAa MECTOPOKICHUU MPOSBICHA
HE3HAYUTEIBHO M HA KAa4YeCTBO PYA 3aMETHOTrO BIMAHHS He okazana. OHa mposiBHIAch HAa MO3JHHX CTa-
JUSX THAPOTCPMATBHOTO MPOLIECCA U BHIPA3WIIACH B U3PEAKA BCTPCUAIOIICHCS AUCY Ib(QUIN3ANN XaTbKO-
MHPUTA, T.C. 3AMCIICHHH €r0 MAPKA3UTOM WM IHPUTOM, CBSI3AHHBIM C BBIHOCOM ME M.

BrimonHeHHBIC HCCICIOBAHUS MOKA3ATH, UYTO OCAHBIC PYABI AKTOraHCKOH Ipymmbl MECTOPOKACHUIH
M0 MUHEPATBHOMY H IO 3JEMEHTHOMY COCTaBY CYLICCTBCHHO OTIHYAIOTCS OT PAAOBHIX H Hosice H0orathIx
pva sTHx MectopoxaceHuid. Ecnmu B OoraTeIX pyaax MHHEpalsl MEAU CBI3aHBl MPCHMYLICCTBEHHO C
KBapLeM, TO B OCAHBIX PYaX OHH HAXOAATCS B TECHOM CPAcTaHHH C MPSHUTOM. B OeaHBIX pyaax OTHOCH-
TENBHO HE3HAYMTENBHO 10 CPABHCHHIO ¢ OOraThIMH PACHpOCTPAHCH MUPHUT, KOTOPHIH B KBapL-CEPHLIU-

— ) ——
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TOBBIX TMOPOJAAX BCErga oOpa3yeT TyCTYI0 BKPAILICHHOCTh, M0 OOPa30BaHHS MPOKUJIKOB CIUIOIIHBIX
«KOJIYCIAHOBY» MOIIHOCTBIO O MEPBBIX ACCATKOB CAHTHUMETPOB. JIs pya MEA0UHON CTaauH, KOTOPBIC U
COCTaBJISIIOT OCHOBHOU 00beM OEIHOTO OPYACHCHHUS, HE XapaKTCPHA MUHCPAIU3AIHsI CBHHIIA U [IUHKA, HO
C HUMH CBSI3aHO OCHOBHOE KOJHUYECTBO 30j10Ta. BCE 3TH 0COOCHHOCTH, HCCOMHEHHO, AOIKHBI YUHUTHI-
BaThCs OPHU PazpabOTKE TSXHOJIOTHH 00OTAIICHHS U TICPEPAOOTKH PY 1.

30HANBHOCTh METACOMATUTOB M OPYACHCHHS INSIOYHON CTaIMKM MECTOPOKACHUS bo3makons, ¢
KOTOPBIMU CBsi3aHbl O¢HBIC pPyAbl BOCTOUHOrO yuactka W ceBepHOro oOpamueHust LleHTpanbHOro
yUacTKa, ¢ HC3HAYMTCIBHBIMHM OTIMYHIMH QHAJOTMYHA TAKOBOM MecTOpoxacHus Axrorait. Ormmdawvs
3aKITIOYAIOTCS B 00JCC MIMPOKOM PACIPOCTPAHCHHH XJIOPUTA, MArHETUTA W aaTHUTA, YTO OOYCJIOBJICHO
00/16€ OCHOBHBIM COCTAaBOM BMEIIAIONIMX MOPOJ, U B HEBBISBICHHOCTH KBAPILICBOTO sapa. B obuiem Buie
30HABHOCTh THIPOTCPMATUTOB (METACOMATUTOB U PY1) MECTOPOXKIACHHUS JaHa B TadIuIe 3.

TaGmuira 3 — 30HATBEHOCTH THAPOTEPMATTUTOB MIETTOUHON CTa[MA MECTOPOK/ICHUS bo3Imakois

Table 3 — The zonality of hydrotermalits an alkaline stages of Bozshakol deposit

No | HaumeHnoBaHue OCHOBHBIE OCHOBHBIE XapakTtep pa3sBUTHsI HOBOOOPA30BaHUIH
30H 30H HOBOOOpa3oBaHHBIE | HOBOOOpAa30BaH-
JKUITbHBIE MUHEPAJIBI HBIE PY/THBIE
MUHEPAIBI
1 | Cnaboit buotut, xmopur, [Tupwur, Brotur — mo rpanmie 0610MKOB Ty OB U Opekumid, peaKue
OUOTUTH3AIMY | BIMJIOT, IIPEHUT, MarHeTur, yenyHky 1o aMmpusoIry OCHOBHOM Macchl 3ddy3HBOB;
KBapI| XIBKOIIUPUT PeJKUe XITOPUTOBBIE IIPOKUIKY C SIIUOTOM U IIMPUTOM,
peJKue THe3/[a IIPEHNTA ¢ XaIbKOIIUPUTOM, ITEIIOYUKH 3epeH
MarHeTuTa ¢ GHOTUTOM

2 | Ymepennoit u | buotur, xaopur, Maruerur, 3amertieHre OHOTUTOM BCEX MUHEPATIOB HCXOHBIX ITOPOJ,
WHTEHCUBHOH | KBapll, araTur, XaIBKOIIUPUT, KpoMe KBapIia, OMOTUT-MarHeTUTOBBIE, KBapII-OUOTHUT-
OUOTUTHRAIMH | TIPEHUT, SIHAOT ITUPUT MAarHETUTOBBIE TIPOKIIIKY C aIllaTUTOM;, XATBKOIIUPHUT

B XJIOPUT-IIPEHUTOBBIX, & IIUPUT B XJIOPUT-3IIUI0TOBBIX
TIPOKUITIKAX U THE3/aX

3 | Cmaboit buotut, xmopur, XaNbKOIUPHUT, KarnumratoBble ¥ KBapIl-KaJIHIIIIATOBBIE IPOKIIKHA
KaJIUIIIaTH- KaJIMIIIaT, KBapil, MarHeTur, C XaJIbKOIIUPUTOM, IIUPUTOM, MArHETUTOM U allaTUTOM
3armu IIPEHUT, allaTuT, IHPUT, B GHOTUTU3UPOBAHHBIX [IOPO/IaX; XJIOPHUT 10 GHOTUTY

SIUIOT MOIHUOICHUT B 3aIb0aH 1ax STUX IPOKIIIKOB, CAMOCTOSITEITHHBIE
IIPOKUIIKH ¥ THE3/Ia €T0; IIPEHUT C XaTbKOIMPUTOM
BO BCEX IIPOKWIKAX U THE3/1aX; IIMPUT C SIHI0TOM

4 | Ymepennoit u | Xioputr, OHOTHT, XaNbKOIUPHUT, KanmuiimatoBsle ¥ KBapIl-KaIWITIIATOBBIE IIPOKWIKH
WHTEHCUBHOH | KaJIMITIIAT, KBapil, IHPUT, C XJIOPUTOM, IIPEHUTOM, XaJIBKOIMPUTOM, MOIHOJEHUTOM,
KaJIUIIIaTH- TIPEHUT MOIHUOICHUT ITUPUTOM, IIPEHUT-XaTbKOIIMPUTOBBIE IIPOKIIKY U THE3/IA
3armu ¢ XJIOPUTOM, XJIOPUT 110 GUOTUTY; OCHOBHAs Macca I'PaHo-

JTHOPUT-TIOPHUPOB TIpeBpalieHa B IpaHOOCIacTOBBIH KBapIi-
KaJIUIIIIATOBBIM arperar.

5 | Kaymmmar- Kgapri, 6uotur, XaNbKOIUPHUT, KBapiieBbie IIpoKUITKH ¢ KAIAIIIATOM B 3albOaH ax WK
KBapIIEeBBIHA XJIODHT, KaJIHIIIIaT, | MOJHMO/ECHHUT, 6e3 Hero, XJIOpHUT U IIPEHUT ¢ CYJIbOUIaMU IIPEUMYIIIeCT-
IIITOKBEPK TIPEHUT ITUPUT BEHHO B 3aIb0aH/[ax IPOKIIKOB; TPAaHUTOM/IBI IIPEBpartie-

HBI B TPaHOOJIACTOBBII KalMITIIAT-KBapIIEBhIi arperar,
OHOTHUT B 3HAUUTENIHHON Mepe 3aMeITeH XIIOPUTOM

dopMa pyAHBIX TEN MECTOpoKACHUA bo3imakons ompenencHa pasBHTHEM H 30HATBHOCTBIO THIPO-
TCPMATUTOB 1Een04YHOH cragun. Tonapko Ha LleHTpanbHOM yuacTke, B OCHOBHOM B €ro KOJKHOM 4YacTH, 3a-
METHYIO POJb B PAcIpCICICHUN OPYACHCHHS CHIrPai KHCIOTHBIM METACOMAaTH3M, KOTOPBIH U 00yCIOBUT
obpasoBanue 31ech Oojee Ooraroro opyacHeHus. QOpyAcHCHHE ICIOYHON CTAIUH MPUYPOUICHO B OCHOB-
HOM K 3-eH u 4-0f 30HaM KOIOHKH. Bo BTOpOM 30HE OTMEUAECTCS TOJBKO paccesHHas MarHETHT-XaIbKO-
nupuToBas MuHepanuzauys. [lepsas 30Ha O6e3pyaHas. B Helt orMeuaetcs Tonmbko OeqHas BKPAIICHHOCTD
PYIHBIX MUHEPATOB, MPEUMYIICCTBCHHO MTUpUTA. QYCHD PeaKO BCTPEUAIOTCS MEIKUEC MPCHUT-XATbKOIHI-
PHUTOBBIC THE3Ja U TOHKHE NPOKUIKU, C MArHETUTOM WM Oe3 Hero. ['uapoTepManutel 5-01 30HBI TaKkKe
Oe3pyaHBI, HO B HHUX IOCTOSIHHO TMPHCYTCTBYET BKPAIUICHHOCTh XaTbKOMHPHUTA, MOTUOICHUTA, PEIKE
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nmuputa. OpyaeHeHue 4-0i 30HB XaIbKOIMUPUTOBOC € HE3HAYMTENBHOU NMpUMEChio mupuTa. B 3-cif 30He
OHO MArHCTHUT-XATbKONMMPHTOBOC BO BHCINHCH, MPUMBIKAIOIICH KO 2-OW 30HE YacTH M XalbKOIHUPUTOBOC
BO BHyTpeHHeH dacTH. Bo BCeX 30HaX XaNbKOIHPHT CBSA3aH NMPEUMYIIECTBEHHO C MPEHUTOM, HAXOAACH C
HUM B TECHOM CPaCTaHHH.

B pymax menodHOW cTaguu MECTOPOXKAeHHS bo3Imakonp BBIACICHO UYETHIPE IAparcHETHUECKHES
MHUHCPATIbHBIC ACCOLMALIMM. KBapL-aNaTHT-ONOTUT-MAarHEeTHTOBAS, KBAPL-XJIOPHT-TIMPUTOBAS, KBApL-
KaTHIINAT-NPCHAT-XATbKOMMUPHUTOBAs M KBapLU-MOIHOACHUT-Xanpkonpurosas (Munepaior JI. E. Tep-
teH). CIMCOK pyAHBIX MHHEPAIOB 3TOU CTa UK NPUBCIACH B Taduie 4.

TaGmura 4 — Py iHble MUHEpAITBI PY I IIETOYHOM CTaJuu MECTOPOKIECHUS bo3Iakoib

Table 4 — Ore minerals of alkaline stages of Bozshakol deposit

I'maBHbIE MHUHEPAIIbI BTOpOCTeHeHHI)Ie MHUHEPAIIbI PGZ[KI/IG U OUC€HL PEAKUE MUHEPAIIBI

XambKOTIMPUT, MarHETUT, | 3070TO CaMOPOJHOE, MapKas3uT, UPPOTUH, | [ pelTuT, MAKUHOBUT, TATHAXUT, KyOaHUT,
TIUPUT, MOTHUOICHUT GOPHUT, KapPOJWT, TECCUT, MAPTHT, TIEHTIIAH/TUT, THHHEUT, KATTHEPUT, KOTYIIHCKUT,
TreMaTuT, MarTeMUT MEPEHCKUT

PacnpocTpaneHre mnaparcHeTHYCCKHX ACCOLMALMH MOJYUHCHO 30HAIBHOCTH THAPOTCPMAITUTOB.
KBapu-xnopur-nupuroBas ¥ KBapU-anaTUT-OMOTHT-MAarHETHUTOBAS ACCOLHUALMH PACIPOCTPAHCHBI BO
BHEINHUX 30HAX KOJOHKH, a KBAapL-MOIUOICHUT-XaTbKONMUPHTOBAS — B LICHTpanbHOW 30HE. OCHOBHAA
PYIHAS KBapU-KATHIINAT-PECHUT-XaNbKOIHPHTOBAS ACCOLHALUS PACTIPOCTPAHCHA B OCHOBHOM B IPOME-
JKYTOUYHBIX 3-¢H U 4-0H 30HaX, HO OTACIBHBIC €¢ MPOSBICHUS BCTPCUAOTCA U B APYTHX 30HAX.

W3 tabnuuet 4 BUAHO, YTO B pyJax IICIOYHOH CTAIUH KPOME MUHEPATIOB MEIH, KENIe3a U MOIHOACHA
BCTPECUAIOTCS CAMOPOJHOC 307I0TO, MHHEPATbl IUIATHHBL, koOanbTa ¥ Hukensd. He oOHapy:keHBI 3m€Ch
MHUHEpaIbl CBUHIIA, LIMHKA, BUCMYTA U cepeOpa, XapakTepHbIC AN PYA KUCIOTHOH craaud. MuHepamsl
IUIATHHBL, HUKEIA U KOOANIbTa HAXOJATCA B BHAC MHUKPOKIIOUCHHH B nupurte. KobankT MHOrAa BXOAWT B
KPHUCTAIMICCKYIO PEIICTKY MUPUTA, 00pasys KoOAIbTOBBIH MHUPHUT, COACPIKAHHE KOOAIbTa B KOTOPOM
jpocruraet 2,5-3,1 macc mpoueHra. CaMOpOJHOE 300TO BCTPEYACTCS B BHAC BKJIIOUCHUN B IHPHTE,
XAITBKOIUPHTE U COMPOBOKAAOIINX X JKUTBHBIX MUHEpaIaX.

CrHexTpambHBIM aHATH30M B OCHOBHBIX PYAHBIX MHUHEpalaxX YCTAHABIMBAKOTCA HpUMecH. B mar-
uveture (4 mpolOs) mpucyTeTBYIOT (B 1/T). Meas — 300-3000 (cpeance 1450), cBuner — 0-20 (7.5), uuHk — 59—
300 (123), ukeanr — 5-150 (48), xodamsT — 5-15 (11), cepedpo — 0,2-0,5 (0,4), Turan — 30-300 (233) u
mapranei] — 39-1000 (333).

[Mupur kBapU-XIOpUT-TMPUTOBON accoumaumu (26 mpob) coaepxkur (B r/1): meas — 100-10000
(2500), cBuneny — 5-200 (55), uunk — 0-600 (54), mukeap — 5-400 (130), xoGamet - 10-2000 (380),
307010 — 0-20 (1,3), cepebpo — 1-50 (8). [loBrimicHHBIC COACPKAHUS B MHUPUTE MECIU U KOOAThTA OOBsIC-
HAIOTCS MPUCYTCTBHEM B HEM MHKPOBKIIIOUCHHI COOTBETCTBYIOIIMX MUHCPAIOB. 30JI0TO YCTAHOBICHO B
2 mpoGax u3 26 (15 u 20 r/T) u Takxke 00YCIOBICHO BKIFOUCHUSIMH CAMOPOIHOTO 30/10Ta.

[MupuT xBap-MOTHO ACHUT-XANBKOMUPUTOBOH acconuanyu (10 npo6) coaepxkut (B r/1): Mean — 200—
10 000 (4220), cunma — 5-600 (198), uuaka — 0-500 (160), aukens — ¢1.—2000 (512), kobamsTa — Cin.—
1000 (400), momubaeHa — 0-500 (108), 30m0T0 — 0-200 (21,5), cepebpo — 0-20 (6,6). Ilo cpaBHeHUIO ¢
MHUPUTOM KBapU-XJOPHUT-MHPUTOBOH accOLMAM B HEM VBEIUYHUBACTCA COACPKAHHWE MCIH, CBHHLA,
uuHka ¥ Hukens. [loserieHue mpuMecH MOTHOACHA, MO-BUAMMOMY, OOBACHICTCS MEXAaHHYCCKOH TpH-
MEChI0 B poOe MomubaeHnTa. 30JI0TO MPUCYTCTBYET B ABYX mpodax (15 u 200 r/1).

[lo pmamHEIM NPOOHPHO-CIIEKTPATBHOTO, MHKPOXMMHUYECKOTO W KOIHYCCTBEHHOTO CHEKTPATBHOTO
aHATH30B B MHPUTE NEPBOH acCOLMALNU VCTaHaBIUBacTcsa npumeck muatudsl 1o 0, 034 r/t (cpeanee w3
12 mpo6 0,007 r/t) u mamnaaus o 0,50 r/t (cpeanee uz 16 mpo6 0,092 r/t). Bo BCex mpoaHaau3upo-
BaHHBIX Npodax npucytcrsyer 30010 (1,25 v/t mo 11 mpobam) u cepedbpo (5,10 r/t mo 15 mpobam). B
MUPUTE BTOPOH accoUualny IUiatuHa Bo BeeX 11 mpoanammsupoBaHHBIX TpoOax orcyrcryer. Conep-
skanue nammagus ve npesbimacT 0,110 r/t (cpeanee no 13 mpoGam 0,070 r/1). 301010 U cepebpo MpUCyT-
CTBVIOT BO BCCX MPOaHATU3HpoBaHHEIX npodax. CpexHee coaepkaHue 3010Ta o 17 mpoGaM cocTaBnseT
4,60 r/t, a cepedpa no 13 mpoGam — 4,10 r/t.
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XaabKOMUPHUT KBAPL-KATULIIAT-MPECHUAT-XATbKOIUPUTOBOH aCCOLHUAIINH 0 JAHHBIM CIICKTPAJIBHOTO
anamza 19 mpob coxepskur (r/1): cBunia — 15-500 (cpeance 91), muaka — 0-300 (120), Huxens — 0-150 (40),
kobameTa — 0-300 (80), moaubaeHa — 0—150 (19), onosa — 0-15 (5), 3omora — 0-100 (8,5) u cepebpa —
0,7-70 (17). 307010 OOHAPYKEHO TOJABKO B 5 mpodax, cepeOpo — Bo Beex. st CpaBHCHHSE XATbKOTHPHT
KHCIOTHOM craguu B cpeaueM (u3 10 mpob) coaepxur (r/1): ceurna — 1262, uunka — 4200, omosa — 29,7
u cepebpa — 74,2. CoxmepkaHHE OCTANBHEIX 3JICMCHTOB IPUMEPHO COOTBETCTBYCT TAKOBOMY B XaJIbKO-
MUPUTE LIETOUHON CTAAUH.

CoxaeprkaHue pPeHUS B MOJIMOACHUTE KBAPI-KATHIIIAT-IPCHUT-XATPKOMUPUTOBOH ACCOLMAIIMH 10
maHHbIM aHammza 16 npod cocrasmser 600-1400 r/t (B cpeanem 787 r/T), a B MOIHUOACHUTE KBapil-
MO0 A HUT-XanbKkomupuToBon accouuarmu (10 opo6) — 500-1700 r/r (1165 r/t). [lomumo penus B
MOJIUOICHUTE B 3aMETHOM KOJMUECTBE COACPIKATCS CENICH (B cpeanem no accoumarusim 315 u 305,6 r/1) u
cepebpo (19.2 u 28,7 r/1).

Takum o6pazom, OeaHBIC PYabl MECTOPOXKACHUS bo3Iakonp 001aal0T TEMH K¢ OCOOCHHOCTSIMHU,
4TO ¥ OCIHBIC PY/IbI MECTOPOKACHHUS AKTOral, U OTIHUYAKOTCSA OT PIAOBBIX U 00Jice OOraThiX Py mo TeM
ske mpusHakam. Kak u Ha MecToposkacHun AKTOrai, MCAHBIC MUHEpANbl OCAHBIX PYA HAXOANTCS, B
OCHOBHOM, B TECHOM CPACTAHHH C MPCHUTOM, MPHYEM B 3HAYMUTCIBHON YACTH B BUAC TOHKOHW BKpaIl-
JCHHOCTH B HEM, YTO, HCCOMHCHHO, JOJKHO YUYHUTHIBATHCS MPU oborameHud pya. B orauume ot mec-
TopokacHus Axroraii 6eaubie pyasl bosmakoss 000TaleHP MATHETUTOM, OCOOCHHO BO BHCIIHHX 30HAX.
Ilo cpaBHCHUIO ¢ PSIIOBBIMH M OOraThIMH PyJamMu OCAHBIC Pyl COACPKAT 3HAYUTCIBHO MCHBIICE 10
OTHOIICHHUIO K MU KOJHYCCTBO MUPUTA. B HUX MPAKTHUCCKU OTCYTCTBYET CBUHIIOBAS M IIUHKOBAS MUHC-
panuzanus. OOpaimact Ha ceOsi BHUMAHKUE TOT (haKT, YTO MHUHCPANbI IIATHHBL U TAJLIAANS YCTAHOBICHBI
TOJIBKO B PyAaX IICIOYHOHN CTAAUU, KOTOPHIC OTHOCATCS, B OCHOBHOM, K KJIacCy OCIHBIX PYI.

Y cTaHOBICHHBIE 0COOCHHOCTH OCOHBIX PYA MECTOPOKACHUH AkTtoraiickoil rpymomel u bo3smakons
MOTYT OKa3bIBaTh CYIICCTBCHHOS BIMSHHC HA TCXHOJOTHIO ux oboramicHus. Oco00¢ BHUMAHUE CICAYET
oOpaTuTh HA TECHOC M TOHKOS CPACTAHWE MHUHEPAIOB MEAHM ¢ MPSCHUTOM, HE BCTPCUABIICCCS HA paspa-
0aThIBABIIMXCS PAHEEC MEIHBIX MECTOPOKACHUAX KazaxcraHa.
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AKTOFAM ’KOHE BO3IIAKO.J KEHOPHBIHBIH KEHEYCI3 KEHJAEPIHIH MAHEPAJIIBI
KOHE 3JJEMEHTTI KYPAMBIHBIH EPEKINEJIKTEPI

A. A. Anronenko, H. M. JKyxos, JI. E. I'epuen, T. B. I'oiiko1oBa
«K. W. CotbacB aThIHAAFBI TCOTOTHLIBIK FUTBIMIAP HHCTHTYTHD JKIIIC, AnmaTsr, Kazakcran

Tyiiin ce3aep: MbIC-IOP(UPIBI KEHOPHBI, KEHEYCi3 KEHICP, MHHEPAJIIBI KOHE 3JICMEHTAPIbI KYpaM.
Annoranmusa. Bi3aiH aepekrepiMi3 OoHbHIIA AKTOFAll TOOB MCH Bo3Imaken KCHACPIHIH pyaaIapsl ki THAPO-
TePMAJIIBI KC3CHIC KANBINTACKAH: CPTC CLITIM (KBAPICHI3AAHY, KATHINTATTAHY, OHOTTAHY, XJOPHTTAHY, SMHIOT-
TaHy, MPCHUTTAHY) YKOHE THIM €PTE KbIIKBULIB! (KBAPLCHI3AAHY, CEPUTTCHY, XJIOPUTTCHY, KApOOHUTTCHY) KCHEYCI3
KCHII KCHOPBIHAAPH (MBIC Kypambl 0,3%-TCH TOMCH) CLITLI KE3CHIMCH OaMIaHbICTEL. OpPBHIAFAH 3CPTTCYICP K-
HEYCi3 KEHJCP KCHOPBIHIAPBIHBIH MHHCPAIABI JKOHE 3JICMEHTTI KypaMbl OOHBIHIIA OCHI KCHOPHIHIAPBIHBIH KaTap-
JIAFBI SKOHE THIM Oal pyJamapsIHAH AHBIPMAIIBLIBIFBI 0ap.
Hocmynuna 31.05.2016 2.




