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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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APPLICATION OF SYSTEMS APPROACH TO PROGNOSTICATION
OF ORE FIELDS IN LOCAL AURIFEROUS NIDALSTRUCTURES
(on the example of Vera-Char - Baladzhalnidal structure
in West-Kalbinsk gold-bearing area of East Kazakhstan)

Abstract. Vera-Char - Baladzhalnidal structure (NS) of the rank of the ore site is identified by the author as a
promising regional research level, the estimated gold resources in it are estimated at 574,361 kg. As a result of a
detailed study, to which this article is devoted, the prospective areas are localized to the rank of ore fields and
deposits.

Based on the paradigm of a systemic approach to the formation of gold deposits, the Vera-Char-Baladzhal focal
structure was reconstructed, regularities in the location of deposits were established in its boundaries and three
promising areas for the formation of large fields were identified: the Baladzhal predicted ore field, Vera-Char
forecast ore field and the Marinovsko-Kyzyltas predicted ore field. Their total area is 37.5 km” or 5.8% of the area of
predictive research.

Keywords: prognosis researches, gold deposits, nidal structure, magmatic formation, metasomatic changes,
Western — Kalbinskgold-field.

The topicality of expanding raw material base of the gold mining industry of Kazakhstan is beyond
doubt. Obviously, the solution to this problem is impossible without highly effective predictive studies.
This article is devoted to the results of the use of the system approach in forecasting gold deposits in the
West Kalbinsky gold-bearing area in the East Kazakhstan region, one of the oldest gold mining areas in
the Republic.

The West Kalbinsky gold-bearing region, located on the northwestern flank of the West Kalba-
Koksentau structural zone, is extended in the north-west direction by more than 300 km and a width of 80
to 150 km. The features of its geological structure are described by previous researchers [1, etc.]. Gold ore
deposits have been studied by V.A. Narseyev and others [2]; B.A. Dyachkov and others [3]; M.S. Rafai-
lovich [4], V.A. Globa [5, 6] and other specialists. According to their ideas, they belong to gold-arsenic-
carbon type (Bakyrchik, Bolshevik); gold-sulfide-quartz vein type (Zhumba, Kulujun, etc.); complex gold-
quartz-beresite (Baladzhal) types.

In the territory of the described region, forecasting studies were carried out by B.A. Dyachkov,
A.A. Malygin, V.V. Potylitsyn, A.P. Sitnikov and others in the 1950s-1990s. Lithologic-stratigraphic,
magmatic, metamorphic, structural-tectonic, mineralogical-geochemical and geophysical factors were
considered as the main factors of the localization of gold mineralization.

In 2000, [1] the forecast of different types of gold ore deposits was carried out on the basis of bulk
modeling methods by the staff of authors. The advantage of these studies is the development of typical
models of ore-forming systems (ROS) of gold deposits. The main components of the ROS model are the
magmatic focus, caused by its development of small intrusions and ore-bearing fluids that gravitate toward
the above-intrusive zone. The developed geological and geophysical model of the Bakyrchik ore field [7],
is similar. According to their ideas, the connection with magmatic-ore systems is characteristic for all gold
ore objects of the West Kalbinsky region.

The presentations of these authors on the uniformity of ore control structures are consistent with the
data [8, 9] that the local areas of the development of endogenous mineralization are controlled by similarly
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imposed tectonic-magmatic structures of a focal character, which are fixed by the products of their acti-
vity - various magmatic, hydrothermal-metasomatic ( including ore) formations.

Such a combination of elements of the lithosphere in the modern sense is a magmatogene-ore
system possessing the properties that do not follow from the sum of the properties of its parts, and
therefore its reconstruction must be based on the methodology of system analysis, the principles of which
are set forth in numerous works [10, 11].

The methodology for predictive research used by the author and based on the paradigm of system
analysis and described earlier [12], includes the following successive procedures: reconstruction of the
magmatogene-ore system on the basis of a quantitative evaluation of the structure of its elements
development using the technique of S.V. Vasilev [13], the identification of structural and statistical
regularities in the placement of "reference" gold ore objects in the system and the allocation of promising
areas based on the identified regularities.

At the regional level of research, as a result of which the described Vera-Char-BaladzhalNS has been
singled out, small intrusions of different composition and age are considered as ore-generating factor; as
"traces" of exposure through magmatic fluids - different-scale gold ore objects; as ore-supplying elements
- the zones of crushing, identified by cosmogeological data. The purpose of the detailed study, the results
of which are described below, is the localization of promising areas to the size of ore fields and deposits

Vera-Char - BaladzhalNS is located on the southwestern side of the West-Kalbinsk gold-bearing area
(figure 1). The forecast gold resources in it are estimated at 574,361 kg. The area covering the described
structure with framing and estimated at the stage of the local forecast is 673.7 km”.
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Figure 1 — The map of the location of prospective gold ore junctions on the area of the West-Kalbinsky district
(a map of the forecast of gold content). Compiled by G. B. Orazbekova.

Legend: 1-3: structural zones - 1 Charsk-Zimunayskaya, 2 - West Kalba-Koksentau, 3 - Kalba-Narym-Burchumskaya;
4 - depressions of the inherited development (Ch - Charskaya, Z-Zaisanskaya); 5 - quaternary proluvial deposits of cones;
6 - neogene and quaternary deposits of valleys and intermontane depressions; 7, 8 - deep faults: 7 - Terektinsky, 8 - Charsk-
Gornostaevsky; 9 - transverse fault; 10 - longitudinal crumple zones; 11 - reference gold deposits: 1 - Bakyrshik, 2 - Baladzhal;
12 - gold ore fields of reference deposits: 3 - Jumba, 4 - Kulujun; 13 - the Kyzylovskaya zone; 14 - 16: focal structures promising
to find gold deposits 14 - bimodal, most promising: I - Bakyrchik, II - Vera-Char - Baladzhal, III - Jumba; 15 - unimodal,
promising - I-Kanaika, II - Kazanchunchur, III - Zhanaminskaya, IV - Sentash, V - Opokoy, VI - Kulujun, VII - Lailinskaya;
16 - unimodal, least promising: I - Espinskaya, II, III - Northern Jumba.
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Within its limits, the deposits of the Early Carbon are of the predominant development and the
sediments of the Middle Devonian, composed of sandstones, siltstones and limestonesare developed on
the southwestern flank (figure 2).

- = = - En@ = @-

Figure 2 — Schematic geological map of Vera-Char - Baladzhal NS with elements of the forecast
(compiled using materials PGO "Vostkazgeologiya").

Legend: 1 - Neogene and Quaternary deposits are undivided; 2 - medium - upper carboniferous (andesite porphyrites, tuffs,
sandstones); 3 - Lower Carboniferous, Namurian Stage (tuffites, siltstones, clay shists, sandstones); 4 - Lower Carboniferous,
Visean Stage, Middle-Upper Substage (siliceous siltstones, sandstones, porphyrites, tuffs, limestones); 5 - Lower Carboniferous,
Turney Stage (sandstones, tuff sandstones with interlayers of siltstones); 6 - Middle Devonian (sandstones, siltstones, limestones,
schists, quartz porphyries and their tuffs); 7 - granodiorites of Permian age, post-ore; 8 - hyperbasites of conventionally early-
carboniferous age (peridotites, pyroxenites, serpentinites and gabbro-diabases, 9 - small intrusions of medium and basic
composition undivided, 10 - small intrusions of acidic composition undivided, 11 - dykes of acid composition, 12 - dykes of me-
dium-basic composition, 13 - faults and near fracture zones, 14 - development zones of hydrothermal-metasomatic formations,
15 - andesites, 16 - granodiorites, 17 - limestones, 18 - inclined rocks, 19 - inverted rocks, 20 - points of gold mineralization,
21 - ash ore deposits and ore occurrences (1 - Vera-Char, 2 - Marinovskoye, 3 - Kyzyl-Tas, 4 - Jupiter), 22 - Baladzhal reference
deposit, 23, 24 - predicted construction results: 23 - predicted Balazhalsky gold ore subunit, 24 - areas, promising for the
identification of gold deposits (I - Marino-Kyzyltasskaya, II - Vera-Charskaya).

Intrusive formations are diverse in composition and age. The most ancient are Early Carboniferous
intrusions of hyperbasites - peridotites, pyroxenites, serpentinitesand gabbro-diabases, developed on the
western flank. Dyke-like and stock-shaped bodies of medium-basic composition (diabase, diabasepor-
phyrites, gabbro-diabase, gabbro-norites, andesite porphyrites, diorite porphyrites, quartz diorites) are not
numerous. According to the views of previous researchers (O.V. Navozovand etc., 2009), their formation

occurred in four stages: Early Carboniferous, Middle Carboniferous, Middle-Late Carboniferous and
Permian time.
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Dyke-like and stock-shaped bodies of the acid composition are formed in the late Carboniferous time.
Among them are granite-porphyry, granodiorite-porphyry, syenite-porphyry, plagiogranite-porphyry, and
rarely quartz porphyry. The youngest are large stock-shaped and lacollitose bodies of granodiorites of
Permian age, developed on the eastern flank of the structure.

The prevalence of small intrusions and dikes in the described structure is greatest on the north-
western flank and insignificant on the rest of the area. Hydrothermal-metasomatic formations are repre-
sented by quartz veins, fouling (oxidized areas of sulfidization), lystenitization and birbiritization.

Stratified deposits are crushed into strained linear folds (with incidence angles to vertical ones) of the
northwestern strike in the southwestern and central parts and submeridional on the northeastern flank, and
are broken by numerous faults of the general northwest orientation, the conformal strike of the Charsk-
Gornostayev crumpling zone.

Within the described structure, there is a "reference" Baladzhal deposit, as well as the Vera-Char
deposit and the ore occurrences of Marinovskoe and Kyzyl-Tas.

The reconstruction of the magmatogene-ore system. At the first stage of this procedure, a meaning-
ful analysis of the initial geological data is carried out (figure 2). As can be seen, the prevalence of dykes
and small intrusions is negligible, while the bodies of medium-basic and acidic composition are spatially
separated, and therefore do not form a joint multiplicative structure even near the Baladzhal reference
deposit. This may indicate either a low intensity of the magmatic process or an excessive generalization in
the mapping of the area.

In this connection, an additive picture of their development is used to quantify the structure of dike
location and small intrusions of medium-base and acidic composition related to coal-mining igneous
complexes; in the analysis granitoids of Permian age do not participate, which are post-ore according to
existing concepts [1]. A similar decision was made as a result of the analysis of the arrangement of quartz
veins and metasomatic formations that are developed in numerous but local nodes - at the stage of
reconstruction of the structure of their placement they are considered as a single factor.

The structure of the location of dikes and small intrusions of a variegated composition and of various
ages is illustrated in figure 3. As can be seen, it has a nodal character, and in the placement of nodes,
traces of a linear (on the north-western flank) and concentric organization are traced. This is probably due
to the peculiarities of the deep structure that controls the location of magma chambers. On the south-
eastern flank, the magmatic control of the linear discontinuities of the north-north-western orientation is
very clearly manifested in the location of magmatic formations.

The most stable (with values of measure up to 9) the described process is manifested on the north-
western flank of the OS, at the junction of linearly and concentrically oriented elements. On the remaining
area, the maximum values of the measure in local nodes are predominantly 7-8, only 9 reach 9.

The distribution of gold objects in the structure of magmatic formations has a clearly expressed
regularity: both the reference Balajal deposit and other potentially significant objects (Vera-Char,
Marinovskoye, Kyzyl-Tas) gravitate towards local nodes of sustainable development of the magmatic
process (figure 3).

The statistical regularity of the confinement of gold ore objects to certain intervals of the measure's
values is not observed (table 1): the distribution of gold deposits covers the values of the measure from 2
(the Baladzhal deposit) to 8 (the Vera-Char deposit). The total area of these intervals is 235 km?, which is
35% of the study area (673.3 km?).

According to the author of this work, the presence of structural control of mineralization (confine-
ment of gold ore objects to local nodes of sustainable development of magmatic process) indicates the
existence of a paragenetic connection between these processes and is a structural regularity.

The structure of the distribution of hydrothermal-metasomatic formations (HMF) has a nodal
character (figure 4), and the distribution of local nodes is subordinated to a multi-level hierarchical
concentric organization. Two levels of structures are distinguished: the structure of the first level of the
organization is developed in the northern part of the area, it is characterized by toroidal placement of
nodes of sustainable development of HMFs in the external concentrator (the Marinovskoe, Kyzyltas,
Vera-Char objects are connected with these nodes), the distribution of HMFnodes is controlled by linear
structures in the central part. The structures of the second level are of lesser dimensions and gravitate
toward the periphery of the previously described one. Within their limits, the placement of HMFnodes is
also subject to linear structures.
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Figure 3 — The structure of the location of dykes and small intrusions of various composition in the area of Vera-Char -
BaladzhalNS and the position of gold ore deposits in it (Compiled by G. B. Orazbekova).
Legend: 1 - the intervals of the stability measure of the placement of dikes and small intrusions of different composition; 2 -

structural elements of the internal structure of the OS; 3 - the reference Baladzhal deposit; 4 - gold ore occurrences and deposits (1
- Vera-Char, 2 - Marinovskoe, 3 - Kyzyl-Tas, 4 - Jupiter); 5 - points of gold mineralization.

Table 1 — The distribution of values of the intervals of the stability measure for the development of dykes and
small intrusions of different composition in the area of the Vera-Char - Balajal OS and the distribution of gold objects in them

Meaning Area Position of deposits and ore manifestations P?;ingﬁr\;fz/p"/ll)(;ts
megiure km? % . . from the area
Baladzhal | Vera-Char | Marinovskoe | Kysyltas | Jupiter* of the local forecast
64,75 20,9
2 64,75 20,9
33 52,5 16,9
44 43,75 14,1
55 28 9,04 23535
66 20,25 6,5
77 13,75 4,44
88 12,25 4,11
99 9,75 3,11
Total 309,75 100 235/35
*The occurrence of Jupiter is located outside the range of sustainable development of dykes and small intrusions.
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Figure 4 — The structure of the distribution of hydrothermal-metasomatic formations
in the area of Vera-Char - BaladzhaINS and gold ore objects placement in it (Compiled by G. B. Orazbekova).
Legend: 1 - intervals of the stability measure of development of hydrothermal-metasomatic formations; 2, 3 - structural ele-
ments of the internal structure of the NS; 4 - the reference Balajal deposit; 5 - gold ore occurrences and deposits (1 - Vera-Char,
2 - Marinovskoe, 3 - Kyzyl-Tas, 4 - Jupiter); 6 - points of gold mineralization.

Analysis of the location of deposits in the structure of the HMFshows that they gravitate toward local
nodes of the stable development of the factor located in the external concentration of the first-order
structure, and the Baladzhal and Vera-Char deposits are located in local nodes located in the inner parts of
structures of higher order. The outlined proposal testifies to the presence of structural regularities in the
location of deposits in the structure of hydrothermal-metasomatic formations.

The statistical analysis of the location of gold ore objects in the structure of HMFs (table 2) shows
that the area of their development covers intervals of values of the measure from 4 to 8 with a total area of
119.7 km?, which is 17.8% of the area of the local forecast.

In accordance with the research paradigm, the reconstruction of the synergistic effect area was carried
out by evaluating the joint sustainable development of the system elements described above: dykes and
small intrusions of basic, medium and acidic (combined into a single additive element) and hydrothermal-
metasomatic formations (figure 5). As can be seen, the joint manifestation of these processes is of a nodal
nature, and two tendencies are clearly seen in the distribution of nodes: a focal character with the place-
ment of nodes in the outer concentrator in the central part of the area and a linear type on the southwestern
flank.

The placement of the Baladzhal reference deposit, as well as Vera-Char, Marinovskoye and Kyzyl-
Tas deposits in the described structure are clearly natural: they gravitate towards the nodes of stable joint
development of magmatic and hydrothermal-metasomatic processes.
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Table 2 — Distribution of the intervals of the stability measure for the development of hydrothermal-metasomatic formations
in the area of the Vera-Char - BaladzhalNS and the distribution of gold objects in them

Meaning Area Perspective plots
of Position of deposits and ore manifestations (area, km?*/%)
measure km? %, from the area
Baladzhal | Vera-Char | Marinovskoe | Kysyltas | Jupiter* of the local forecast
1 58,25 20,37
2 58,25 20,37
3 43,75 15,3
4 38,0 133 0] 119,7/17,8
5 30,75 10,75
6 21,25 743 |
7 15,75 55 | v |
8 13,95 488 | |
9 6,0 2,1
Total 285,95 100 119,7/17,8

Statistical characteristics also show the presence of regularities in the location of objects relative to
the described structure (table 3): all promising deposits and ore occurrences (Baladzhal, Vera-Char,
Marinovskoye and Kyzyl-Tas) are concentrated in the intervals of measure from 20-30 to 70-80 with a
total area of 37.5 km?, which is 5.8% of the investigated area.

This indicates the uniqueness of the geological situation of these intervals and the possibility of their
isolation as favorable for the formation of gold mineralization in this OS.

Analysis of forecasting results. The carried out researches allowed tosingle out local areas promising
for the formation of gold deposits within the limits of the Vera-Bar-Baladzhal MRS (figure 2).The
Baladzhal forecasted ore sub-cluster is located on the southeastern flank of the OS and covers five
promising areas (figure 2), one of which is connected with the "reference" Baladzhal deposit. It is exten-
ded in the northwestern direction by 11 km and a width of 1.5 to 5 km, conformally to the Charsk-Gorno-
staevka crushing zone. The previous researchers pointed out (Navozov OV et al., 2009) within its limits 6
points of gold mineralization and numerous primary and secondary halos of arsenic, silver, as well as
shingle haloes and placer gold, were isolated. Here, the formation of gold ore deposits is likely both in
terrigenous strata (such as Zhumba, Kulujun, etc.), and in stocks and dykes.

Table 3 — The distribution of the values of intervals of the stability measure of the joint development of metasomatic formations
and intrusive bodies in the area of Vera-Char - Baladzhal OS and distribution of gold ore objects in them

I | Area Perspective plots
nterva Position of deposits and ore manifestations (area, km/%)
of measure N
lues km % . - from the area
va Baladzhal | Vera-Char | Marinovskoe | Kysyltas | Jupiter* of the local forecast
1-10 81,25 51,7
10-20 37,5 23,8
20-30 15 9,53 | e |
30-40 7,5 4,76
40-50 8,75 53 | ] 37,5/5.8
50-60 4,75 3,12
70-80 1,5 095 | |
More 80 1,25 0,79
Total 157,5 100
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Figure 5 — The structure of the joint sustainable development of hydrothermal-metasomatic and intrusive formations
in the Vera-Char-BaladzhalNS area and the position of gold ore objects in it. (Compiled by G. B. Orazbekova).
Legend: 1 - intervals of the stability measure of the joint sustainable development of hydrothermal metasomatic and intru-

sive formations 2,3 - structural elements of the internal structure of the NS; 4 - the reference Balajal deposit; 5 - gold ore occur-
rences and deposits (1 - Vera-Char, 2 - Marinovskoe, 3 - Kyzyl-Tas, 4 - Jupiter); 6 - points of gold mineralization.

No less, if not more significant, are the prospects of the Vera-Charsky predicted ore field, the
northern part of which is located at the intersection of concentric and linear structurally-structuring
elements of the MRS (figure 2). Within its boundaries is the well-known deposit Vera-Char, as well as a
number of manifestations: Razdolny, Dmitri, Yekaterine. The previous researchers (O.V. Navozovand etc,
2009) have identified numerous points of mineralization and secondary geochemical aureoles of silver,
arsenic, copper, as well as gold and arsenopyrite ingots.

The Marinovsko-Kyzyltas predicted ore field is located in the outer concentration of the OC (figure
2) and includes two gold ore occurrences - Marinovskoe and Kyzyltas. On the Marinovskoeoccurence
gold-bearing bodies are brown iron minerals and secondary quartzites, penetrated by a network of quartz
veins. The thickness of the zone is from 1-2 to 3-5 meters. The gold content in quartz is from 1.0 to 5 g/t,
sometimes up to 20 g/t. In secondary quartzites increased concentrations of nickel, cobalt, arsenic,
molybdenumwere noted. More interesting is the manifestation of Kyzyltas, where gold mineralization is
associated with zones of fouled hydrothermally altered rocks bearing a rich impregnation of pyrite, less
often arsenopyrite. Petrified zones can be traced at 1000-1500 m, their thickness is 5-10 meters with
blowing up to 50 m, dip steep (80-90 °) with submeridional extension. The gold content in the Kyzyltas
zone reaches 18.4 g/t. Gold is contained both in quartz and in altered pyritized rocks. The content from the
surface to the depths of 8-10 m is 0.1-1.0 g/t (according to the galleries), in the pits 0.3-3 g/t, the highest
concentrations are confined to the areas of maximum development of pyritization.
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Thus, the reconstruction of the magmatic ore system of the Vera-CharkBaladzhal OS at a local level
of study has made it possible to identify promising areas of ore-field rank, the total area of which is
37.5 km?® or 5.8% of the area of predictive research.

A meaningful analysis of the results of forecasting confirms the prospects of the selected sites with
the available search data.

The results of the predictive studies outlined in the article can be used to justify the direction of pro-
specting exploration.
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I'. b. Opa3oexoBa

. CepixbaeB ateranars! LLpreic KazakcTaH MeMITEKETTiK TEXHUKAIBIK YHABEPCHTETI, OckemeH, Ka3zakcTan

KOJIJAHY KYHUEJI KO3KAPAC BOJI’KAY KE3IHJE
KEHII AJTIAHJAAP, )KEPI'IUIIKTI AJITBIH OINAKTBI K¥PBIJIBIMJIAPIA
(MbIcanbl, Bepa-Yap - bajnamkai omakTbIK KYpbLILIMIAP
HIeirbic Kazakceran 06JbichiHbIH BaThic-Kan6ak aJTeIHABI ayAaHbI)

Annoranusi. Bepa Yap - banaxan omakreik KypsuibiMbl (OS) pyna Oipiiri OemiHreH atarsl perrerimri - AW
NepCIIeKTUBAJIBIK OHIpIl KoHaa 574.361 kr-ra aeiiin OaranaHa bl O0JDKaMABl pecypcTapbl alThIH 3epTTeHIl peTiHze.
Erxei-Terkeiiyi 3epTTey HOTHKECIHIE, OCHI OANTHIH TaKBIPHIOBI, IEPCIEKTHBAIBIK OaFBITTAPHI KEH )KOHE KCHOPBIH-
JapblHA TaFbl OPHAIACKAH.

Bepa YapkaiiTa aiTeIH KEH KAJBIITACTHIPyFa JKYHeNi TOCUINI MapaAWrMachblHaH eri3ieireH - ACMO3UTTep.Ii
OpHAJIaCTBHIPY OHBIH aNJbIH ajla OpHATBUIFaH icTep 3aHIapblHa bamaxkan OmAKTHl KYphUIBIMBI MEH KEHAI ipi KeH-
OPBIHAAPBIH KaJbINTACTHIPY YILIiH IepCHeKTHBANIbI YII OeIiHreH yJackeci atarbl epicrep: banaxannsiH, Bepa-keH-
6omxamasl Hlap ken6omkamab! sxoHe MapuHOBTHI-Ke3pUITOQTH KeHOOmKaFraH. OnapapIH >Kamsl ayaansl 37,5 KM
HeMece 0OJDKaMIIBIK 3epTTeYJIep ayMarbIiHbIH 5,8% Kypaiiib.

Tyiiin ce3mep: OoypkamIbl 3epTTEyJiep, alNThIH KEHOPBIHAAPHI, (OKAIIABI KYPHUIBIMBI, MarMaTHKAJbIK OiTiM
Oepy, MeTacoManbik e3repicrep, barsic-Kanba antein ayaHsl.
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Boctouno-Kazaxcranckuit rocynapcTBeHHBIN TexHndeckuil yausepcuteT uM. Jl. CeprukOaena,
VYerp-Kamenoropek, Kazaxcran

NPUMEHEHUE CUCTEMHOTI'O ITOJIXOJA ITPU TPOTHO3UPOBAHUU PYJIHBIX ITOJIEH
B JIOKAJIBHBIX 30JI0TOHOCHBIX OYATOBBIX CTPYKTYPAX
(Ha npumepe Bepa-Uap - banagxanbckoil 04aroBoii CTpyKTypbl B
3anaano-KanounckoMm 3010ToHOCHOM paiione Boctounoro Ka3axcrana)

Annoranusi. Bepa-Uap - banampkansckas ouarosas crpykrypa (OC) panra pyaHOTro y3ia BbIIeJICHa aBTOPOM B
Ka4ecTBE MEPCIEKTUBHOM HA PETHOHAIBHOM YPOBHE HCCIIEIOBAHHMN, IPOTHO3HBIE PECYPCHI 30J10Ta B HEll OIICHEHBI B
574 361 xr. B pe3ynbraTe AeTANEHOTO W3yYeHHS, KOTOPOMY ITOCBSINEHA JaHHAS CTAThs, IEPCIEKTHBHBIC TUIOMIAHI
JIOKAJIM30BaHbl 10 paHra pyAHbIX MOJIEH U MECTOPOXKICHUM.

Ha ocHOBe napaaurmMsl CHCTEMHOTO TIOX0a K (JOPMUPOBAHHUIO 30JI0TOPYAHBIX MECTOPOXKICHUN POU3BEICHA
pexoHcTpyKuus Bepa-YUap - banamkanbckoil o4aroBoil CTpyKTyphl, B €€ Mpeesiax YCTaHOBJIEHbI 3aKOHOMEPHOCTH
pa3MemeHnss MECTOPOXKICHUH M BBIAGNICHO TPU IEPCHEKTHBHBIX A (HOPMUPOBAHUS KPYIHBIX MECTOPOXKACHUIT
yuyacTKa paHra pyAHbIX Holiel: banadscanrsckoe npoenostoe pyonoe noie,Bepa-Yapckoe npoenosmoe pyonoe noie u
Mapunoscko-Keisviimacckoe npoznosioe pyonoe none. VIX o0las Miomaas KOTOPSIX COCTABIAET 37,5 KM HIH
5,8% oT mioL@anyd NporHo3HbIX UCCIeI0BaHUI.

KiioueBble cjI0Ba: MPOTrHO3HBIE UCCIIENOBAHUSA, 30J0TOPYIHBIE MECTOPOXKACHUS, OUAaroBble CTPYKTYPBI, Mar-
MaTH4ecKue 00pa3oBaHMs, METaCOMaTHYECKUE W3MEHEHUs, 3arnaaHo-KanOnHCKIH 30JJ0TOHOCHBIH paiioH.

Information about an author:
Orazbekova G.B. — Doctoral student , East Kazakhstan state technical university named after D. Serikbaev, Ust-
Kamenogorsk, Kazakhstan. E-mail: orazbekova@bk.ru
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