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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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GEOPHYSICAL METHODS CAPABILITIES IN PROSPECT
EVALUATION AND DETECTION OF COPPER-BEARING
LOCALISATIONS OF WESTERN PRE-BALKHASH

Abstract. In the Western Pre-Balkhash region, deposits of iron, tin, lead, zinc, copper, bismuth, fluorite and
wollastonite, as well as copper, silver and gold occurrences are known. All listed ore fields are assigned to Sholpan
and Pre-Balkhash formation types. Study covers territories of the famous Bie and potential Besoba ore fields. The
aim of the article is to study the prospect evaluation capabilities and sensitivity levels of geophysical methods in the
detection of copper ore of the Western Pre-Balkhash. For this purposes, published and archive materials were used,
and the results of gravimagnetic studies of recent years were analyzed together with lithogeochemical data.

Two arbitrary areas were assigned to predict distribution of statistical-probability parameters of gravi-magnetic
fields. They were selected according to geochemical data based on the presence-absence of copper ore
concentrations. Two arbitrary areas were assigned for prediction of statistical-probability parameters of gravity-
magnetic fields distribution. Calculation of statistical parameters determines the rate of reflection of ore-
concentrating bodies in each of observed fields. Statistical parameters are capable of choosing a rational set of
geophysical methods for solving problems and optimize the size of search areas. It has been confirmed that
granitoids are the most promising bodies in the exploration of copper ore mineralization. For further detailing of their
spatial position, a set of geophysical methods is recommended: magnetic, electrical exploration - vertical electrical
sounding (dipole modification) + induced polarization method, using geochemistry data.

The following conditions of application this technique for evaluation geophysical data sensitivity based on the
detailed study of gold-bearing ore bodies of the region are listed below: an additional analysis of geological and
geophysical data and detailed study of the petrophysical parameters of ore and ore-bearing rocks are required.

Key words: Western Pre-Balkhash, intrusions, copper bearing, gravimagnetic field, geochemistry, statistical
processing.

Introduction. Geological exploration in the Western Pre-Balkhash region began at the end of the
19th century and had rare small-scale path intersections nature. In subsequent years, issues of stratigraphy,
magmatism, tectonics and hydrogeology were studied; the tungsten-bismuth-tin deposit Karaoba and the
tungsten deposit Karakamys (1946) and deposits of tin - Sholpan, Shakshagayly, Karaungir, Korgasyndy,
Ayakzhartas group, tungsten — Oktyabrsky, lead and zinc — area XIV, lead-zinc and zinc-tin; area XVIII,
copper — Saryshagan were discovered; summary maps (or sets of maps) were compiled, stratigraphy,
magmatism and tectonics aspects were correlated, typification of geological and ore formations were
revised, tectonic and metallogenic zoning were considered, and a qualitative and quantitative forecast
assessment of ore-bearing areas and individual objects (1977-2000 years) was given.

Exploration and prospecting studies were accompanied by geochemical and geophysical surveys,
such as: lithogeochemical, magnetic, gravity and small-scale electrical surveys. Consequently, as the result
of regional and local researches, deposits of lead and zinc — Bie Vostochny; tin — Pre-Balkhash,
Kazarinovskoe, Bie; bismuth — Dvuhmetallnoe, as well as a large number of occurrence and
mineralization areas of non-ferrous and rare metals: gold, fluorspar, and etc. were discovered.

— 72 ——
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Problem statement. Data analysis of previously executed geological-geophysical and geochemical
materials of the study area indicate necessity to choose specific set of methods (internal — integrated
geophysical methods, and external — geophysical, geochemical and other methods) for further evaluation
work. Therefore, the sensitivity of geophysical data within ore-concentration structure must be examined.
The solution to the problem is possible by predicting the statistical distribution of physical fields across
the study area.

The problem solution. In terms of geology, the field of Bie-Besoba located in an extremely complex
structure. It is located at the junction of the Buryltas meganticlinorium, which is part of the Shu-Ili fold
zone, and the Mointy synclinorium, which is a substructure of the West Pre-Balkhash megasynclinorium
of the Central Kazakhstan Devonian volcanic belt. The northwestern part of the study area hasn’t been
properly investigated, the undervaluation of the region by economic reasons (lack of large field deposits,
poor infrastructure), occurrence of a fresh approaches and development of modern models and distribution
(mounting) of non-ferrous deposits and rare metals, are the main factors that determined boundary of the
study area.

According to the state of exploration, the Bie’s field is considered as an ore, the Besoba’s field as a
prospective ore-bearing deposits [1]. The ore belts of the Bie site are evenly distributed over its territory
and have an isometric or slightly elliptical shape. Their diameter ranges from 2 to 12 km. The Besoba’s
site is located in the western part of the Bie field and includes a significant number of copper ore
occurrences. It is controlled by the Balateniz massif and has slightly angular isometric shape, whose
diameter is 14-22 km.

Copper-porphyritic mineralization is spatially and genetically associated with small-scale subalkaline
intrusions, which is moderately composed of the Early Permian Torangylyk complex. In the host rocks,
following hydrothermal changes are observed: silicification, sericitization, berezitization, argillization,
vein-disseminated pyritization, kalifeldsparization. Disseminated mineralization is concentrated in
brecciation and fractured zones or in vein-vein silicification areas. Typical representatives of copper-
porphyritic ore deposits are the Saryshagan field [1].

The data of the previous studies were analyzed to evaluate the possibilities of geophysical data
application in allocating of copper-porphyritic mineralization. According to Kashafutdinov V. Kh. et.al
(1985, 1992), the density of ore-bearing complex is varying 2.57-2.61 g/cm’, the average is 2.60 g/cm’;
magnetic susceptibility — 0-3000-10° CGSM units, average — 630-10° CGSM units [1]. Magnetic and
gravitational anomalous fields’ values in the region vary from -50 to 500 nTl and -4.5-5 mGal,
respectively.

Study area includes different geological features. Geophysical fields’ anomalies are similar in shape
and sign. Sensitivity assessment of magnetic and gravitational fields in the allocation of ore sites was
resolved into prediction of statistical-probability parameters of gravi-magnetic fields distribution (AT, nTl
and Ag, mGal). Thus, two arbitrary areas were assigned (figures 1 and 2). The contours were drawn on the
basis of litho-geochemical data, which is distinguishing zones of copper-ore concentration. Continuously,
some distinguished zones are perspective, while others are not. They must be originating from false
anomalies. In the first case, there is a non-zero hypothesis (target detection), in the second - the null
hypothesis (false target). The reliability of target detection by geophysical (petrophysical) data can be
estimated by the method described in [2].

An error of the first kind (false target) arises when H; hypothesis is accepted, but in fact there is no
signal. There is interference similar to a signal. The probability of such an error is estimated by the area a:

asz(F/HO)dF:jP(F/HO)dF (1)
5, h
An error of the second kind (missed target) occurs when the measured value is accepted as
interference. That is, H hypothesis is accepted (the null hypothesis), but in fact there is a signal. A similar
situation occurs when the interference distorts the signal that becomes similar to interference. The
probability of an error of the second kind is determined by p:

B =[P(F/H)dF = P(F/H,)dF 2)

So -0
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Figure 1 — Map of magnetic field AT, 10° nTl, of study area in western Pre-Balkhash part with litho-geochemical data
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If a priori probabilities of the hypotheses P, and P; inserted, then we can calculate g - the total
unconditional probability error, which associated with false target and missed target.

gq=F,-a+P-p 3)

Then the reliability (probability of correct selection) of dividing targets into classes (zero or non-zero
hypotheses)

y=1-¢ (4)
As a special case, the probability of correct signal selection is considered
y=1-p )

Mentioned above method of calculating statistical parameters was used for each of the observed
fields. A quantitative probability assessment of the correct targets dividing into classes showed that
magnetic exploration data is more informative for distinguishing bodies of copper mineralization. They
were objectively reproduced in the values of the calculated statistical parameters: y=0.723 — in magnetic,
and y=0.572 — in gravitational field (according to formula 5).

As the experience of using geophysical methods in studying the areas of sulfide mineralization
shows, the results of magnetic studies require further detailing by an electrical exploration complex -
vertical electrical sensing (including in dipole modification) and induced polarization. The parameters of
electrical resistivity (p) and polarizability coefficient (1), jointly obtained using modern hardware systems,
and a comprehensive interpretation of the data AT, p, n will allow to clarify the spatial (deep) positions of
ore-bearing objects [3].

— 74 ——
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Figure 2 — Map of gravitational field Ag, mGal, of study area in western Pre-Balkhash part with litho-geochemical data

Research prospects. The geological features of the Bie-Besoba’s ore field are sufficiently delinated
in gravi-magnetic fields. In the northwestern part of the Zhastar’s fault zone (outside the study area), it is
distinguished by an integration of geological and geophysical data and represents a set of gradients in
magnetic and gravitational fields. According to gravity data, elliptical and round minima are distinguished
in it, which can be interpreted as untapped stocks by erosion or roots of granitoids lying above basement
massifs, characterized by lack of mass (density up to 2.58 g/cm). The Zhastar’s zone controls the gold-
bearing ore structures of the Zheltau formation (Mynaral).

According to geological and geophysical data, two east-west trending fault zones are distinguished:
Karaungir and Usembay. Width of the zones varies from 1.5 to 15 km, and length more than 80 km. Fault
zones are distinguished by magnetic and gravitational gradients. They correspond to zones of increased
fracturing, folded at a depth by rocks with excessive density. Often zones are accompanied by belt dikes
of the dolerite series. Probably, they are relicts of diffuse continental riftogenesis zones, actively operated
in the Mesozoic era. Accordingly, it is assumed that they are ore-concentrating structures, which contain
ore regardless of its mineragenic type. The intersection of these faults with north-west trending gold ore-
bearing faults (Zhastar’s zone) determines location of the gold ore mineral areas. Within the study area,
most of the small-scale intrusive bodies and snouts composed of felsic rocks have not been properly
studied. Among them, ore-bearing granitoids can be found, which previously have not been emphasized
into separate complexes. It is most likely that weakly eroded Mesozoic granitoids may be missed:
subalkaline leucogranites with equal amounts of alkalis (Be, Mo, Nb, Li), alkaline alaskites (TR, Sn, Nb,
F, Zn, Pb), subalkaline Na-K bicarbonate leucogranites (Sn, Nb) and amazonite microcline-albite
leucogranites (W, Sn, Mo, Bi, Be, Ta). It’s necessary to perform additional analytical studies to investigate
granitoids, which consist of small-scale bodies [1].
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Conclusion. The results of the research revealed that 1) more detailed study requires investigate ore-
bearing granitoids, as well as a detailed analysis of their magnetic and electrical properties; 2) integrated
analysis of gravi-magnetic and litho-geochemical data is useful in determining ore-bearing deposits,
especially copper-bearing. Statistical estimation showed that the efficiency of using magnetic data
(y = 0.723) is higher compared to gravitational, where y = 0.572; 3) in studying the sulfide mineralization,
the results of magnetic data require further prospecting by integrated electrical surveying — vertical
electrical sounding (including in dipole modification) and induced polarization. The parameters of
electrical resistivity (p) and polarization coefficient (1)), acquired by using modern hardware systems, and
integrated interpretation of p, n allows to clarify the spatial position of ore-bearing bodied; 4) Belt of
dolerite series dykes may prove to be ore-concentrating features of gold and additional study and analysis
is required, including statistical analysis of petrophysical parameters and/or geophysical fields of ore and
non-metallic objects using the above methodology.

9. llapanaroB, E. E. Talikysiakos, H. 9. 9cipoek
Satbayev University, Anmarsl, Kazakcran

BATBIC BAJIKAIIIl MAHBIHJIATBI MBICTBI PY JIAINOYBIPJIAHY IbI AHBIKTAYIA
T'EO®U3UKAJIBIK SJAICTEPIAIH I3JIEY-BAFAJIAY MYMKIHJAIKTEPI

AHHoTanusi. Makana 3eprreserid aynaH bareic bankam manpr Illy-lne karnapiber Oenzgeyi kyieciHe eHETiH
bypeuitac merantukimHopuitii MeH MoiibiHTEL cuHKIMHOpHAIHIH (OpTtansik Kasakcran neBoH jkaHaptay Oenjeyi
Bareic Bankamn MeracHKIMHOPHIHIH KYPBIIBIMBI) OIpDIKKEH TYChIHAA OpHajJackaH. barteic bBanmkair MaHbBIHIA
reosiorusUiblK 3eprreyiep XIX FachIpAbIH COHBIH/A OacTaiFaH, TeMip, Kalailbl, KOPFaChlH, MBIPBII, MbBIC, BACMYT,
(TOPHUT KOHE BOJUIACTOHUT KEH OPBIH/AAPHI, COHBIMEH KaTap MBIC, KYMIC YKOHE alThIHHBIH pynanapsl Oenriiai. Onap
2 dopmanmsuiblk THITEpre KareicThl: 1llonmnan sxoHe bankarn manpl. [3ney-0apiay KymbIcTapbl alIIbIH alla HeMece
Oipre Kypri3iireH reou3uKajiblK (MAarHUTTIK, TPaBUTALMSJIBIK, KeHOIp jkepieple JJeKTpIik Oapriay) KoHe
TEOXUMUSUIBIK (JINTOT€OXUMHUSI) 3epTTEYIePMEH TOJBIKTHIPBUIFAH. .

CoHFbl KbULAAPbI 3epTTeyiiep Oenrini bue sxoHe aneyerri becoba pynanbl anaHaapblHbIH TEPPUTOPUSIIAPHIH
KaMTHIbl. 3epTTey ayJaHbIHbIH KOHTYPBIH aHBIKTAWThIH (DakTopiap KarapblHA TEPPUTOPHSHBIH COJTYCTIK 0aThIC
OeuiriHiH CaJbICTHIPMAIIBI TYpAE 3epPTTENyiH, SKOHOMHUKAIBIK cebenrtepre OaitnaHbicThl (ipi KEH OpPBIHIAPIBIH
OonMaysbl, MHGPAKYPHUIBIMHBIH XKETKITIKCI3/IT1) jkeTe OaranaHOaybiH, TYCTI XKOHE CHPEK METalIAap bl naiina 60oysl
MEH KeH OpBIH/IaPbIHBIH OpHAJIACY 3aH/IBLIBIKTAPBIH/IA KaHA KO3KAPACTAP/IbIH Maiiia 00ybIH KaTKbI3yFa 00Ja/bl.

MakasnaHblH Makcatbl — bue-beco0a anaHbIHAAFbl MBICTBI KEHJIEHY/IIH MbICAIBIHAA Te0(U3NKAIBIK dICTEPIiH
i3ney-06apyiay MYMKIHAIKTEpiH, aKMapaTThiK AeHreiin 3eprrey. O YIIiH 3epTTey ayAaHbl OOMbIHIIA KapHsIaHFaH
koHe (DOHATHIK MaTepUaNIaplblH KOJJAHBUIIBI, COHFBI KbUIAAPFBl TPABUMATHUTTIK 3€PTTEYNIEPAIH HOTHKeIepi
JUTOTEOXUMHS MAJIIMETTEepiMeH Oipre capanTaynaH oTTi.

3eprreyAeri rpaBUMarHUTTIK OPICTEPIiH pyAaibl ydacKeJeplli aHbIKTayAarbl aklapaTThIK Oarajiay oJlapiAblH
Oakputanran MoHzaepiHiH (AT, wTn u Ag, mlam) TapanyblHbIH BIKTHMAJBI-CTATUCTUKAIBIK apaMeTpIiepiH
ecenTeyMeH opsiHAanabsl. Ecenteynepai opblHAay YyiniH 2 ydacke TaHfganabl. Onap TeOXUMHS KYMbICTAPBIHBIH
HOTHOKENEPIHACTT MBICTBIH IIOFBIPJIAHy JeHredi OolibiHIIa KOHTypianraH. CoHbiMeH, 1-00bekTiie i3/1ey KyMmblc-
TapbIHBIH MEPCICKTHBACHI 0ap, 2-ciHae koK. Cebebl MyHIarbl TeOJOTHSUIBIK OOBEKTIICp MKalFaH aHOMaHsIapIabl
Kypaiapl. Bipiami xarmaiga — HeJIIK eMec rumoTe3a (00bekT 0ap), SKIHIIICIHAE HOJAIK THIIOTe3a OPBIH ajlajbl.
CoHbIMEH KaTap pyJAalibl JXoHE PyIalibl eMeC I'eOJIOTHSIIBIK 00beKTUIepAiH Teo(GU3UKaAIBIK OpicTep aHOMAHSIaphl
MIIIiHI MEH TaHOACHI KarblHAH yKcac. PakTiik Marepuangap OOWbIHIIA 00bEKTIICPHiH (PU3UKAIBIK KaCHETTePl MEH
rpaBUMarHUTTIK ©PICTEPiHIH KePHEYIIKTEpi KeJecl CaHIbIK CHIIaTTaMajlapFa he: ThIFbI3IBIK MoHepi 2,57-2,61 r/em’
apachlHIa esrepeni, oprama MoHi — 2,60 r/cM’; MarHuT KabbuizarsinThK O-mer 3000-10° CGSM 6Gipmikrepine
JIEHiH ayBITKUABI, OpTaIlachl 630-10°% CGSM OipiKTepiHEe TEH; MAarHUTTIK KOHE I'PABUTALIMIBIK AHOMAJIHSIIBI
epicTep MOHJEpiHIH aylaH OoifbiHIIa e3repicTepi, THiciHiue, -50-nen 500 uTa-ra neiiin xone -4.5-tren 5 mlan-ra
JICHIHT] apaJIbIKTa.

CapanTtanatblH OpICTEp/iH CTATHUCTHKAJBIK [apaMeTpiiepiH ecenTeyliep pyIalloFbIpIaHyIlbl OpTaNapIblH
MarHuTTIK ©picTe XKOFaphIpaK JeHreiae TipkeieTiHin kepcerTi. EcenTeynep HoTHKeNnepi TarchipMaiap/bl OpbIHAAY-
Jla KOJIJIAHBLIAThIH OapbIHIIA THIMII Teo(U3UKaIIBIK dJicTep KEIICHIH KypayFa yKoHe i37iey ajaHIapbIHbIH OJIIIeM-
JIepiH bIKIIaMIayFa MyMKIHIIK 6epai. HoTmkeciHme: MbICThI KEH/ICHTeH alaHaap/ibl KOHTypJiayFa MarHUTTIK Oapnay
oiici, apbl Kapail pyJaloFbIpiIaHyAbIH TEPEHIIK OPHBIH aHBIKTAay/ibl HAKThUIAYFa 3JIEKTPIIK Oapriay opmici — BepTH-
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KaJib O3JIEKTPIIK 30HATAY (IUMOJNBAIK MOAMGHUKALMICH) MEH TaOMFH HOJAPH3ALUs TICUIAEepiH Oipre KojiaHy
YCBIHBUL/IBL. 3€PTTEyJiep TeOXUMUS HOTIIKENepiH KOJJaHy apKbuibl xKypriziieai. COHbIMEH KaTap MbICThI PYAallIo-
FBIpJIaHYJIap/ibl i37Ieyre eH MepCleKTUBAIbI 00BEKTIIEpre MIaFbIH JEHENI TPAHUTOU/ITAD HKATATHIHBI HAKTHITAH/IbI.

bue-becoba keHai anaHpl OOMbIHINA Ka3ipri Ke3e 0ap reosorHsIbIK-re0(pU3UKabIK, TeOXUMHSIIBIK TYCIpyJiep-
JiH (GakTiIK Marepuaifapbl, OFaH KOca TYCTI )oHe 0acka MeTajuiap MeJIepiepiH ChlHamalay MOJiMeTTepiHiH
KETKUTIKTI KOJieMi OChl dflicTeMeHi 0acka oObeKTiIepl 131eyae reodu3nKansik SaicTepl TaHAaya J1a KoJJaHyra
MYMKIiH/IIK Gepeni. Mbicalibl, ay/IJaHHBIH aJITHIHPY/Iabl OOBEKTUIEPiH HAKTHI 3epTTeyiep/ie reoQru3nKalbIK daicTepa-
iH MYMKIHJIKTEpIH OChI dJlicTeMeMeH Oarajiay IapTTapbl KEATIPUIreH: Te0J0TrUsUIbIK-re0(3uKaIbIK MaTepualIap bl
KOCBIMIIIA CapanTay >KOHE alThIHJbI, AJITHIHCHI3 Tay KBIHBICTAPBIHBIH NETPOPHU3UKAIBIK MapameTpiepiH GapbiHIIa
HaKThI capanrtay KaKeTTiri.

Tyiiin ce3nep: barbic Bankain MaHbl, HHTPY3UsUIAP, MBICTBUIBIK, TPABUMATHUTTIK ©pIC, TEOXUMHUSI, CTATHCTH-
KaJIbIK OHJIEY.

A. Illapanartos, E. E. Taiikynaxos, H. A. Acup6ex
Satbayev University, Anmarsl, Kazaxcran

IMONCKOBO-OHEHOYHBIE BOSMOKHOCTU TEO®PU3NYECKHUX METOA0B
MPU BBIJIEJTEHUN MEJJEHOCHBIX PYJIOJIOKAJIM3AIIA 3ATIATHOT'O IIPUBAJIXAIIbSA

AnHotanusi. Paiion uccnenosanus — 3anaaHoe [Ipubanxaribe — HAXOJUTCSl Ha COWICHEHHH BypbuiTacckoro
MEraHTUKJIMHOPHUS, BXozdero B cucremy lly-Mnuiickoro cxiamgaroro nosica, U MOMHTUHCKOTO CUHKJIMHOPHUS —
cTpykTypoit 3amamHo-bamxamickoro meracuknuHopus LleHTpanpHo-KazaxcTaHCKOTO JEBOHCKOTO BYJIKAHWYECKOTO
mosica. I'eosoruueckue ucciemaoBanus B 3amagHoMm Ilpubanxamibe ObUTH HadaThl B KOHIE XIX Beka, M3BECTHBI
MECTOPOXKICHHUS JKeJIe3a, 0JI0Ba, CBUHIIA, IMHKA, ME/IH, BUCMYTA, (DIFOOPHUTA M BOJUIACTOHHTA, a TAKXKE MPOSBICHUSL
Menu, cepedpa u 3om0ta. OHM OTHECEHbI K JBYM ()OPMAI[IOHHBIM THIAM: IIOJIIAHCKOMY M MPHUOAIXaIICKOMY.
[TorckoBO-CHEMOUHBIE UCCIEIOBAHHUS COMPOBOXKIAINCH ONEPEKAIONMMH WIH OJHOBPEMEHHBIMH T'e0()HU3NIECKIMHU
U TEOXMMHUYECKHMHU paboTaMy — TUTOT€OXUMHYECKUME ChEMKAaMHU, MarHUTOPA3BEIKOM, TPaBHPa3BEAKON, JTOKAIHHO
3JIEKTPOPA3BEIKOM.

B mocnexHne TOABI HMCCIENOBAHUSAMH OXBAYeHBI TEPPUTOPHHM H3BECTHOIO bBHECKOro W MOTEHIMAIHHOTO
BecobuHCcKkoro pyaHbIX mojiedl. OTHOCHTENHHO ciabas OMOMCKOBAHHOCTH CEBEPO-3aMafHON HYacTH TEPPUTOpPHH,
HEJIOOIIEHEHHOCTh paiiOHa 10 3KOHOMHYECKHUM MPHYMHAM (OTCYTCTBHE KPYIHBIX MECTOPOXKICHUH, cnadas uHdpa-
CTPYKTYypa), BO3HUKHOBEHHE HOBBIX B3IJISIOB M pa3paboTKa COBPEMEHHBIX MoOJielieil 00pa3oBaHMsl U pa3MelleHNUs
MECTOPOXKICHUI IIBETHBIX U PEIKUX METAJUIOB — OCHOBHBIE (DaKTOPbI, KOTOpbIC ONPEICIHIN KOHTYD IUIOIIAAN
HCCIICIOBAHMUS.

Lenpto cTaThu SBIISETCS H3Y4YCHHWE IOWCKOBO-OLIEHOYHBIX BO3MOXKHOCTEH, YpOBHEW WH(GOPMATHBHOCTH
reou3nYecKuX METOJIOB MPH BBISABICHUHM PYIHBIX IUIOLIAZel HAa MpUMEpe METHOro opyleHeHus B bue-becoOun-
ckoMm toJie. J{st 3Toro ObUTH MCIOIB30BAaHBI OMyOIMKOBAaHHBIE W (DOHIOBBIE MaTEPHAJIBI 10 pailoHy MCCIeIOBaHNUA,
MIPOaHATIM3UPOBAHBI PE3YJIbTATH TPABUMATHUTHBIX HCCIECIOBAHUM MOCIETHIX JIET COBMECTHO C JaHHBIMH JIUTOTEO-
XUMHUYECKUX PaboT.

Onenka HHPOPMATUBHOCTH TPAaBUMATHUTHBIX TIOJIEH MPH BBIACICHHH PYIHBIX YYaCTKOB CBOIMIIACH K PAacdeTy
BEPOSATHOCTHO-CTATHCTUYECKUX MApaMeTpPoB pacmpeaeneHus ux HabmomeHHbIX 3HadeHud (AT, aTa u Ag, mlan).
Jlna mpoBemeHusT pacdeToB BhIACTCHB 2 ydacTka. OHHM BBIOpaHBI IO TaHHBIM T€OXHMHUYECKUX PabOT MO MPHU3HAKY
YpOBHS KOHIIGHTpAlil B HUX MeAu. TakuM o0pa3oM, OIMH YYaCTOK IPEACTABISET NMOUCKOBBIA WHTEpEC, APYTOi
MTOUCKOBOTO MHTEPECa HE MPEACTABISIET, TAK KaK Te0JIOTHUECKUE TeJa SBIISIOTCS HCTOYHIUKAMH JIOKHBIX aHOMAIHN C
TOYKH 3pEHHsS MEICHOCHOCTH. B TepBOM cilydae MMEeT MECTO HeHyJeBas rumote3a (0O0BEKT OOHapyKeHHs), BO
BTOPOM — HyJIeBas rumnote3a (JIOKHBIA 00bekT). IIpn 3TOM aHOManmu reoQu3HIecKuX MoIeH PyaHBIX U 0€3pyIHBIX
00BEKTOB CXOJHBI 1O (opMme U 3HaKy. [lo akTuueckuM marepuanaM ux (Gpu3nvecKre CBONCTBA U HANPSIKEHHOCTH
TPaBUMAarHUTHBIX TOJIEH UMEIOT CIIEAYIOIINE KOMTNIECTBCHHbBIE XapaKTePUCTHKH: 3HAYECHNUS TUNIOTHOCTH LTSI PYIAOHOC-
HOTO KOMIIJIEKCa TOPOJ HAaXOomATCsA B mpenenax 2,57-2,61 F/CM3, cpennee — 2,60 r/em’ ; MarHUTHOW BOCIIPUUMYH-
Bocti — 0-3000-10° ex. CGSM, cpenree — 630-10° en. CGSM; 3HaueHHH MArHUTHOrO M TPABHTALIHOHHOTO
QHOMAJIBHBIX TTOJIEH 1O paiioHy BapbHUPYIOT B IHaa30HaX, COOTBETCTBEHHO, OT -50 10 500 aTx u ot -4.5 mo 5 mIan.

Pacuersl cTaTUCTHYECKHUX MMAapaMeTPOB aHATM3UPYEMBIX TOJIEH MmoKa3zannu 0oJjiee BEICOKYIO CTETIEHb OTPaKEHUS
PYZOKOHIICHTPUPYIOLINX CPEJ B MATHUTHOM II0JIe. Pe3ybTaThl pacdeToB MO3BOJIIIIN ONPENENUTh Hanboee pamuo-
HQJIBHBIA KOMIUIEKC TeO(HM3WYeCKHX METOIOB UIS PEIICHHS 3aJadd W ONTHMHU3UPOBATh pPa3MeEphl MOUCKOBBIX
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wiomanei. Tak, ais OKOHTYpUBaHHUS IUIOMIaZed MEIHBIX OpYyICHEHHid, Kak Ooliee WH()OPMATUBHBIN MeETOJ,
MpeUIo’keHa MarHUTOPa3BeAKa, s JalbHEHIIeH AeTann3anni TIyONHHOTO TOJI0KEHUS PYJOKOHIICHTPALUi PeKo-
MEHIOBaHA JJIEKTPOPA3BEIKa — BEPTUKAIBHOC JJICKTPHUCCKOE 30HIUPOBaHHME (IUIOJIbHAS MOIU(PHKALINS)
COBMECTHO C METOJIOM BBI3BaHHOW MOJSAPHU3AIMH, C WCIOJB30BAHUEM JaHHBIX TeoXuMuu. [loaTBepikneHa, 4To K
HanboJiee MePCHEeKTHBHBIM OOBEKTaM B MOMCKAaX METHBIX PYAOJIOKATU3AIMA OTHOCATCS TPAHUTOWIBI, CIIararoline
MaJlble Telia.

Hmerormecs: Ha TaHHOE BpeMst (PaKTHUIECKHUE MATePHAJIBI T€0JIOT0-Te0()U3NISCKUX, TCOXUMUIECKUX ChEMOK 10
bue-becobuHckoMy pyaHOMY MO0, a TaKKe 00BbEMbl JaHHBIX OMPOOOBAHMSI HA COAEPIKAHUE LIBETHBIX M IPYTHX
METaJJIOB TO3BOJISIFOT MPUMEHUTD JaHHYI0 METOJHMKY TPH PELICHUH 3aJa4ul BbIOOpa reo(pr3MYecKuX METOMIOB IS
JIPYyruxX OOBEKTOB MOHMCKAa. Tak, B CTaTbe H3JIOKEHbI YCJIOBUS €€ NPUMEHEHHWs Ul OLEHKH BO3MOXKHOCTEH
reopu3nYecKuX METOJIOB IIPU UCCIIECAOBAHUIX 30JI0TOPYAHBIX OOBEKTOB paiioHa: HEOOXOAUMOCTD JONOIHUTEIEHOTO
aHaJM3a Teo0JOoro-reopu3nvIecKux MaTepHalioB M OoJiee NETaIbHOrO H3YYeHHs MEeTPOPHU3MYECKUX IapaMeTpoB
PYAHBIX U O€3pyIHBIX TOPHBIX MTOPO/I [0 y4aCTKaM MCCIIEIOBAHNSI.

KuaroueBsble cioBa: 3anagHoe [Ipubanxamise, HHTPY3UH, MEIEHOCHOCTh, TPaBUMAarHUTHOE IIOJIE, TEOXHMHUS,
craTUcTHUYecKas 00paboTKa.
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