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Abstract. Clarification of the internal structure and the deep structure of the Paleozoic deposits of Western
Kazakhstan, due to the emergence of new geophysical technologies to identify large promising search objects,
acquire topical significance. New data on the south-eastern and eastern margins of the Pre-Caspian basin indicate the
possibility of isolating large Paleozoic uplifts at the level of the Upper Devonian and Lower Carboniferous (there
flecting horizon P3). Large uplifts has of a supposedly structure are the massive character and tend to gravitate
toward the inner side of the hollow. Inthesouth-cast, there are the Guryev-Kulsarin zone and the Matken-Bikjalsky
step while in the east of the basin there are the Borzher-Akzhar zone and the Shubarkuduk-Koskol step. The selec-
tion of objects of this category is associated with the features of the distribution of magnetic field anomalies, which
are located in the contour of the region of its elevated values. In these conditions, an additional factor in matter of
optimal delineation of objects of this type is the application of innovative technologies for processing and inter-
preting of the 2D and 3D seismic data. The substantiation of the forecast of development in the context of major
uplifts in the relatively deep parts of the basin is given, in the long term, the important priority tasks of the
exploration phase will be to bring the surveys in line with the geological exploration stage and adapt the strategy to
the conditions of deep-lying promising zones and objects.

Key words: Paleozoic complex, Pre-Caspian basin, geophysical seismic survey, geological exploration, local
features, eastern and south-castern framing of the basin, sedimentation, oil and gas forecast, structure reflecting the
horizon.

The hydrocarbon market of Western Kazakhstan is characterized by the presence of a large number of
deposits with a significant period of operation. In these conditions, in order to maintain the planned level
of production, it needs to expand prospecting surveys to prepare new large objects in the Paleozoic
sediments in the forefront, which is associated with increased depths of occurrence (6.5-8.0 km). The
replenishment of the resource base at the expense of large subsalt Paleozoic structures is now becoming
important for the entire Pre-Caspian region (Mangyshlak Basin and the Pre-Caspian Basin). This is most
relevant, first of all, in the south-eastern and eastern marginal sides of the Caspian basin, according to
which new data have obtained in a number of publications recent years [ 1, 2].

On the side zones of the Pre-Caspian basin, large Paleozoic objects lie on more accessible depths for
drilling, about 4.5-5.5 km (figure 1). Mostly are significant hydrocarbon deposits are confined to zones of
predominantly carbonate sedimentation, forming high-amplitude structures as platforms and structures,
such as Tengiz, Astrakhan, Karachaganak, Kashagan, Korolevskoe (figure 2). The large hydrocarbon
deposits in the section of the ecastern side (Zhanazhol, Kozhasai, Alibekmola, etc.) are confined to
carbonate deposits of a somewhat different formational appearance, in which reservoirs for hydrocarbons
of predominantly bedded massive type were developed and formed (figure 3).

The new data on the mode of occurrence of Paleozoic objects have been obtained along the south-
castern and eastern parts of the Pre-Caspian Basin since last few years. As the positive results of drilling
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shows, along with the adjacent arecas (Urikhtau, Alibekmola, Saztobinskaya group), large perspective
objects can also be associated with the near-submerged (more "internal") areas of the sedimentation basin
(Southeast Tasim, East Akzhar, Kuzbak, Biikzhal, South-West Ulkentobe, Yesekzhal, etc.). Similarly,
data on the possible productivity of local uplifts in the Paleozoic were also obtained from the south-

western border of the Pre-Caspian basin (Kobyakovskaya, Alga).
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Figure 1 — East and South-eastern sides of the Pre-Caspian basin.
Tectonic scheme of the Paleozoic complex (according to Akchulakov U. A. et.al, 2012).

1. Geological structures of the I order: A — Pre-Caspian Basin, B — Ustyurt-Bozashi, C — Ural folded system; 2. Isohypses
along the Paleozoic roof, km; 3. Contours of geological blocks and marginal zones of the Pre-Caspian basin: I — South-East,
1T — East, IIT — Central); 4. Elements of the II order: Eastern side (uplifts zones: 1 — Temir, 2 — Zhanazhol-Tortkol, 3 — Shubar-
kuduk-Koskol steps, 4 — Borzher-Akzhar, 5 — Baiganinskaya, 6 — Yegendy-Sarykumak, deflections, 7 — Ostansuk, 8 — Teresken).
Southeast side (steps: 9 — Guryev-Kulsary, 10 — Matken-Biikjal, 11 — Namaztakyr, 12 — Karaton-Tengiz uplifts zones, 13 — South
Emba uplift). 5. Lower order structures: East side (shafts: a — Kenkiyak-Akkuduk, b — Alibekmola, ¢ — Zhanazhol-Sinelnikov,
d — Urikhtau-Kozhasai, e — Tuzkum). The south-eastern side (zones: f — Kulsary, g — Arman-Elemes, h — Saryniyaz uplift, shafts:
i — Kumsheti, j — Saztobe, k — Sholkara-Ravnina, 1 — Tortay, m — Urtatau-Sarybulak). 6. Faults; 7. Hydrocarbon fields.
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Figure 3 — Eastern side of the Pre-Caspian basin. Principal
Seismic-geological section and characteristics of carbonate strata KT-IT and KT-I

Seismic structures and drilling data of a few wells indicate the connection of probable zones of oil
and gas accumulation with large local objects as uplifts of the structural and consedimentary development.
Major uplifts in the Paleozoic are formed under conditions of extending far to the central deep-water part
of the basin of the continental slope. The range of the continental slope is determined by the character and
features of the anomalous magnetic field. Thus, the region of development of anomalies with a high value
of the magnetic field is associated with a giant “geomagnetic step”, a convex side faces to the southeast.
Taking into account possible differences in the composition of the crust and basement, which are charac-
terized by the corresponding behavior of the main magneto-active boundary in the section of the
sedimentary cover, this region presumably indicates a relatively elevated position (up to 8.0 km) and the
occurrence of the pre-Devonian complex and Devonian strata.

According to [2, 4], suggestion of an alternative option in determining the structural-tectonic and
spatial confinement and the position of the continental slope, preference is given to the influence of
sedimentation processes and the formation of the Astrakhan-Aktobe system of basement highs or the
South Pre-Caspian arch.
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A new view of the authors regarding the zones of development of the major Paleozoic uplifts, along
with marginal part (traditional in this respect according to the estimates of previous years), is associated
with the more submerged and deeply submerged adjacent arcas of the sedimentation basin with the
occurrence top mark of the Paleozoic sequence of about 7.0-8.0 km. At the same time, the authors assume
that the priority perspective objects allocated in the internal more submerged areas of the Pre-Caspian
basin are characterized mainly by the terrigenous and carbonate-terrigenous composition of the section
with low, minimal or no hydrogen sulphide and elemental sulphur in the reservoir fluids [3]. It should also
be noted that on the one hand, the forecasting of the oil-and-gascontent at large depths is associated with
difficulties in the technical implementation of well wiring and, significant economic costs. On the other
hand, the survey of Paleozoic deposits, lying at elevated depths, including in relatively more submerged
basin areas, predetermines the most favourable conditions for occurrence, taking into account the possible
scale and commercial characteristics of the hydrocarbon deposits, the ever increasing role as a reliable
fluid insulator of the Kungurian salt formation.

The substantiated favourable prerequisites and opportunities for allocating large potential oil and gas
bearing sites in the marginal and relatively submerged areas of the Pre-Caspian basin are significantly
broaden, involving (along with technical support for drilling at elevated depths) methods of modem
processing of seismic data and complexation technology with other types of geophysical surveys (gravity
prospecting, electrical prospecting, magnetic prospecting, new methods of geophysical well logging).
These new methods provide a more reasonable interpretation of geological and geophysical data with
respect to the forecast of prospective horizons in great depths.

The main reliable information on the geological structure of deep-lying Paleozoic horizons is extrac-
ted from field seismic data. Among the field seismic method, in addition to the high-tech ground-based
methods of 3D-CDP method, it should be noted the well-seismic survey of the VSP, MA-VSP (multi-
azimuth and multi-level VSP), which give a more detailed seismic image in the wellbore space and below
the bottom, drilled into Paleozoic deposits of single prospecting wells. Unfortunately, the solution of
urgent survey problems of deep-lying Paleozoic horizons is restrained by the discrepancy between the
parameters of field seismic observation systems [5].

In these conditions, the use of modern technologies for in-depth processing of existing 2D/3D seismic
data obtained with relatively low density and limited observation base is becoming important. The quality
of the zones seismic images with fragmentary and sporadic tracking of reflecting suprasalt and subsalt
horizons is significantly improved in the sections and cubes obtained by the Multifocusing method (MF)
and pre-stack depth migration technologics based on improved MF seismograms (figure 4) [5]. In this
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Figure 4 — Comparison of deep cubes:
a) PSDM standard processing, b) Multifocusing + PostSDM technique (example of a deposit on the Caspian Basin’s eastern side)
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case, the MF method provides the isolation of groups of energetically weak reflecting horizons which can
be associated with large uplifts within the Devonian and Carboniferous sediments, as the earlier isolated
Urikhtau uplift on the eastern edge of the Pre-Caspian basin. At the same time, the detail of the contours
of these uplifts or objects of non-structural type provides additional opportunities for expanding the zone
of exploratory surveys due to new local objects which have a probable development along the periphery or
within the known Paleozoic uplifts (large in terms of area and thickness). The outline of the large
Paleozoic structure of Urikhtau made it possible to identify and justify the prospects of the new Eastern
Urikhtau and Northern Urikhtau objects, which are situated in plan between the earlier relatively well
surveyed uplifts of Urikhtau and Zhanazhol, Urikhtau and Kozhasai, respectively (figure 1).

In the example of Alibekmola area it is shown that detailed work made it possible to identify a
prospective deposit’s part in the north of the structure (deposit has elongated structural configuration along
the Paleozoic complex (figure 5). In fact, the Alibekmola uplift has a “squeezed” nature of the structure
and contours in the plan. Thus, earlier in practice due to the lack of sufficient qualitative data on the
structure of the uplift, part of the territory of the potential trap was “cut off” and remained out of sight of
prospectors. The results of new seismic methods increase the detail of the geological structure study of the
section as a whole and the productive strata, which allow us to more fully account for zones with
additional reserves of industrial categories, which was demonstrated in recent years in assessing new
prospects for Alibekmola uplift’s oil- and-gaspotential .

Thus, on the basis of a comprehensive interpretation of regional 2D profiles and new 3D-CDP
method seismic data on a number of large Paleozoic structures had been made significant adjustments and
models of the internal structure. As a result, in the south in the interfluve of the Ural-Volga (Novobo-
gatinsk, Sarayshik), in the south-east (Kyzylkuduk, Buyrgyn, Kirykmergen-Munayly North), in the east
(Urikhtau) and in the north-east (Shirak, Koblandy) of the Pre-Caspian Basin the new data at organization
of prospecting surveys allow to count on a favorable scenario and the possibility of detecting large-scale
hydrocarbon deposits [1, 3]. At a number of sites in recent years, these forecasts on the oil-and-gas
potential of the Paleozoic strata at depths of 5.5-7.5 km have been confirmed (Tasim Southeast, Ansagan,
Urikhtau, Koblandy, Kobyakovskaya, Alga).

It should be specially noted that thanks to the cooperation efforts of several companies' to implement
targeted programs in the arcas and deposits of the eastern side of the Pre-Caspian basin, a number of
unique technologies have been introduced that make it possible to significantly improve the quality of the
forecast of the internal structure and oil-and-gas content of complex subsalt Paleozoic objects. The
provision of auxiliary services and first of all seismic surveys in various modifications is a great accom-
paniment for great depths wells drilling. As an important factor it should be taken into account the well-
developed infrastructure (proximity of pipelines and transport highways, objects of oil and gas real
consumers) and the adequacy of qualified personnel in the region.

In the northern part of the Alibekmola area (the eastern side of the Pre-Caspian Basin), a number of
wells did not provide tributaries corresponding to the project level. In this regard, in 2010-2012 JSC NC
“KazMunaiGas” with the companies Schlumberger and Azimut for the first time in the CIS realized
complex ground and borehole surveys in the region of the arrangement of 3 deep wells by the technology
of multi-azimuth MA-VSP, AK (of increased penctration depth), 2D-MOGT (on 6 radial profiles). These
surveys made it possible to explain the causes and more clearly delineating the zones of fracturing and
loss of productionrate, to study the regularities in the distribution of reservoirs and the inter-carbonate
thickness and the oil saturation of the KT-I and KT-II carbonate reservoirs sections, to survey the deep
intervals of the Paleozoic section below the bottom-hole mark (figure 5).

On the Kozhasai deposit it also were obtained unique results on increasing the information content
and resolution of the seismic signal using the latest software technologies on 3D survey materials [5]. By
the way, the uniqueness of MF technology is visible not only in the expressiveness of the reflections from
the roof of the salt dome and the adjacent Permian-Triassicsediments, but also in the subsalt complex
including the dome zone. Usually these are mute areas due to the variety of disturbances in this zone. The
diffractive MF method makes it possible to obtain, in addition to the expressiveness of the wave pattern, a
clear correlation between the amplitudes of the diffraction anomalies directly with the hydrocarbons
production rate in wells. It opens up new opportunitics for the application of this technology in the
developed fields for the forecast of production rates and monitoring the design parameters in subsequent
development.
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Figure 5 — Alibekmola area. Structural diagram of the roof KT-II of the unit
(according to the data of JSC NC “KazMunaiGas™, 2011)
1. Zone of increased density of rock sfractures; 2. Isohyps on the roof CT-Iof the unit; 3. Tectonic faults; 4. Contours of the
contract territory.

Based on the analysis of new data and results, the application of the latest technologies (in terms of
“advanced” seismic survey methods) within the prospective areas and uplifts of the Zhanazhol-Tortkol
zone is proposed. With this in mind, local facilities and areas on the eastern board in the future can be
represented to an extent as landfills for the application of advanced methods and the latest seismic survey
technologies in the rest of the prospective territory of the Pre-Caspian Basin.

In this regard, in the south-eastern adjacent zone the exploratory interest from the point of view of the
ability to detect large deposits of reserves on the basis of the experience gained in the application of new
technologies, is primarily acquired by the internal submerged areas of the sedimentation basin. The main
part of the south-cast relatively submerged territory is represented by the Matken-Biikzhal tectonic step
(figure 1). On the roof of the subsalt Paleozoic (RH P,), this step stands out in the depth interval of 3.4-
5.6 km. Estimating the degree of perspective of this step should be noted that its exploratory maturity in
comparison with its south-cast areas is somewhat lower.

To the north-west of the Matken-Biikjal step is associated with the Namaztakyr step. On the further
farther north along the Paleozoic roof it is recorded a weak regional upward movement in the direction of
the Guriev-Kulsary regional step (figure 1). Nearly all the major in recent years discovered Paleozoic
uplifts are associated with these regional elements of the second order, in which the Upper Devonian-
Lower Carboniferous part of the section is emphasized in evaluating the prospects.
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It should be noted detail some features of this type of objects” structure. Local objects (uplifts) within
the considered territory generally differ in large sizes, high amplitude and, presumably, to a greater extent,
the consedimental nature of development (figure 6). The authors tend to attribute the allocated part of the
south-eastern edging to the region of the continental slope of the paleo-basin. Throughout its entirety, the
conditions for the formation of deposits contributed to the formation of large local structures - uplifts
along the Devonian and Lower Carboniferous (Kyzylkuduk, Buyrgyn, Kuzbak, Tasym Southeast, Esek-
zhal, Kyrykmergen - Munayly North, Ulkentobe Southwest, etc.). By analogy with this, on the eastern
side in the advanced part of the sedimentation basin the forecast of major structural uplifts is associated
with the Shubarkuduk-Koskol zone (Shilikty) and the Borzher-Akzhar step (Akzhar Eastern-Kursay).
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Figure 6 — Guryev-Kulsary tectonic step. Kuzbak uplift
(according to the data of LLP “Samek International”, 2013)

The analysis of the spread features of magnetic field anomalies shows the general characteristics of
the structure and composition of the pre-Devonian complex and Devonian deposits in the section of these
large elements of the second order. The isolation of the Matken-Biikzhal step is seenin the analysis and
tracing the lithic-facies conditions of the Lower Permian sedimentation step (Assel-Sakmar). On this
development fragment the step was characterized by a more intensive sedimentation. The deposition of
sediments in North-west of the Namaztakyr and Guryevo-Kulsarinskiy zones in the Assel-Sakmar period
was weakened or intermittent. At the regional level the Matken-Biuikzhal step continues alongside to the
north-easterly direction and on the east side the Borzher-Akzhar step is its structural continuation (figu-
re 1). In the direction to the south-west the Matken-Biikzhal and Namaztakyr steps are structurally
“resting” on the Karaton shaft (Karaton-Tengiz uplift zones). This transition is fixed by changing the
“calm™ occurrence and the structural plan to a more contrasting character. And in the direction to the
Karaton-Tengiz uplift zone the territory has a sharp hypsometric rise.

To the south-east the main large structural elements in the zone of more active folded and faulted
tectonics are the Elemes-Arman uplifts zone, Kumshet shaft (-3.7-4.8 km). To the south it is stacked out a
series of contrastingly distinct long anticlines, structural shafts (Sholkara-Ravninniy, Tortaisky and
Saztobinskiy shafts) defining simultaneously the isohypes thickening band along the subsalt reflecting
surfaces, which directly marks the “transition” in the south-cast to the South Emba Paleozoic uplift (figure 1).
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Taking into account the found structural and lithic-facies differentiation of the concerned territory as
well as new drilling data obtained from the relatively advanced interior part of the south-east of the Pre-
Caspian Basin, below it will be mentioned important features of the structure of the Paleozoic stratum and
its oil-and-gas potential.

— The Paleozoic section has a distinct three-membered structure, up-section are terrigenous lower
carbon (C;v;.,-s), carbonate-terrigenous deposits of the Middle Carboniferous-Upper-Moscow-Moscow
age (C,v-C,m) and the terrigenous fragment of the Lower Permian (P;as-s).

— In a relatively advanced part of the basin in a number of well sinareas of Ulkentobein South-
West Karashungyl, Matken, Esckzal the oil inflows were previously obtained in Middle Carboniferous
sediments (C,v;-Com). These inflows often had a pulsating character. In the areas of Biikzhal and Tortay
the hydrocarbons inflows were also obtained in the Lower Carboniferous sediments.

— In South-east in the strip of relatively elevated bedding of the Paleozoic roof (Elemes-Arman zone,
Kumshetinskiy, Sholkara-Ravninniy and Tortay shafts), the oil-and-gas potential in the Paleozoic complex
is more closely related to the Lower Permian terrigenous deposits of the detrital cone and Paleontological
flows (P,ar), and also the sulfate-terrigenous unit of the Philippine horizon (P;k). In the end, despite the
lack of a “perfect’exploration methodology, in the early stage of study in the Carboniferous two small
depositswith limited reservoir (Ravninniy, Tortay) of the subsalt complex in the south-cast were
discovered.

— The deposits and oil-and-gas show are confined to certain stratigraphic intervals of the section
(Matken-Biikzhal step), which accordingly determines some common regional patterns in the spatial
location of hydrocarbon deposits.

— The structural plan of local uplifts generally at the level of seismic horizons Py, P,, Pihas an
inherited character without significant fluctuations in the thicknesses of seismic complex itiesen closed
between the reflecting boundaries. In given depths for a seismic signal (no more than 4.4-5.0 km)
previously general reference points for prospecting survey were set, which were adjusted depending on
several factors (i.c. the quality of structural formations, the foundation state of the more prepared struc-
tures and etc.). As a consequence, the seismic pattern of the lower Terrigenous complex lying below the
boundary of P;; remained as not completely clear.

— The picture of the structural plan representation for the lower part of the subsalt section (Devonian -
Lower Carboniferous) has noticeably improved. According to the results of research in recent years (by
JSC Kazakhstankaspiyshelf in 2005-2006, LLP OilGeoconsulting in 2007-2008), the reflecting horizon P;
(bottom of the Upper Devonian?) corresponds to this interval of the section. A rather differentiated
character of the structural plan and a relatively more contrasting character of the reflection on the
structural basis of local upliftsare noted in a number of regions.

In contrast, the pattern of the structural plan and local uplifts along the lower subsalt seismic horizons
in the section is more seen in the northern and north-castern parts of the Matken-Biikjal step. The Kulsary
uplifts zone corresponding to the southern part of the Guryev-Kulsary regional step (U. A. Akchulakov
etal, 2012) [1] is stacked out. Uplifts within mentioned structural zone are characterized in general by
large sizes, significant amplitude and contrast development, especially at the level of horizon P;. The main
features of local objects in this regard are the buried character and the gradual smoothing of their develop-
ment upwards along the section. In the relief of the reflecting boundary P; they are fixed less contrast. An
important factor in forecasting the prospects on large uplifts in the intra-basin part of the territory is their
association with inter-dome zones in the plan, which was confirmed by the results of the area seismic
interpretation of the Kyrykmergen-Munayly North and Kuzbak major uplifts and points to a fairly high
level of assumptions’objectivity (Eskozha, Voronov, 2008) [4]. At the same time, the contrasting character
of the structure along the lower Devonian-Lower Carboniferous interval of the section is quite typical, and
the “lock” of the structure is occurred at the level of the reflecting horizon P; (figure 6).

In assessing and substantiating the high prospects of large structural uplifts in the Devonian Carbon,
along with the tectonic criterion, the role of the litho-facies criterion is also dominant. Deep-lying local
structural objects were formed in a condition of predominantly terrigenous and carbonate-terrigenous
sedimentation. High values of filtration and capacitance properties were provided by the occurrence of
fracture tectonics and the development of fracturing processes, the activity of paleo-channel systems and
deep-sea detrital cones, which cause the lenticular character of the traps in some places, as well as paleo-
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flows. The positive results and nature of hydrocarbon occurrence on Ulkentobe South-West, Esekzhal,
Karashungyl, Matken, Biikzhal uplifts confirm these conclusions and assumptions.

In this, the role and new capabilities of seismic methods of data processing and interpretation are
significant, allowing to substantiate and consider the identified large Paleozoic uplifts on a higher qua-
litative level. In practical terms, the possibilities of new methods have been successfully tested in the
preparation and justification of the typical Paleozoic uplifts of Kuzbak (Nur-Kurzhem-Beybit), Kyzyl-
kuduk, Buyrgyn, Kyrykmergen-Munayly North etc.

Conclusions.

1. The conditions of formation and sedimentation in the Paleozoic complex of the internal, relatively
submerged part in the Pre-Caspian basin’s south-cast (Matken-Biikjal, Namaztakyr, Guryev-Kulsary zone)
and east (Borzher-Akzhar and Yegendy-Sarykumak steps, Shubarkuduk-Koskol zone) contributethe
formation of major uplifts which have massive consediment ativenature of development. The new
technologics of seismic processing and interpretation give expectation significantly improving the survey
degree of the Paleozoic deposits deep-lying complex and the forecasting of perspective local structures
and objects.

2. For an optimal survey of deep horizons structure in the Paleozoic scientific research institutes
should develop and implement with oil companies a clear phasing of geological exploration and a strategy
for adapting to the conditions of deep-lying persperctive zones of technological seismic methods, both at
the stage of field research and at the stage of processing primary data.

3. A detailed comprehensive analysis of geological and geophysical data should be the basis for
improving the technology of prospecting and improving the efficiency of oil exploration in Western
Kazakhstan as a whole.
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MAJIEO3OMJILIK KEIMIEHIHJE MEPCIEKTUKAJIBIK OBLEKTLTEPAI BOJIKAY

AnnoTtamust. Ipi IEepCEKTHBANBIK 134eCTipy OOBEKTINECPIH AHBIKTAYIBIH JKAHA T'€OJIOTHSIBIK-TCO(DH3HKAIBIK
JIEpeKTEPi MCH TEXHOIOTHSIAPBIHbIH Maka 00TybIHAa OAMIAaHBICTHI MAJNCO30H IIOTIHIITEPIHIH [IIKI KYPBHUTBICHI MECH
TePCH KYPBUIBIMBIH HAKTBUIAYABIH ©3CKTI MaHBI3BI Oap. Kacmuit MaHBIHAAFEI OAaCCCHHII OHTYCTIK-IOBIFBIC KOHC
IIBIFBIC YKUEKTEY1 OOMBIHINA jKaHA JEPEKTEP YCTIHT JCBOH sKOHE acThIHFBI KapOoH (I13 KexkueriH KepceTeTiH) ICH-
TeHIH/E ipl MANCO30MIBIK KOTEPy i 06y MiH MYMKIHIIKTEP] TYpajbl KYdJIaHIBIPaAbl. Ipi keTepiiyiaep KypbhUIbIMIBIK
JKanmail CHIaTra >KHEKTEYMIH 1IKI TEepeHACTUITeH OeliriHe 3aHAbsl Typae Ooipkamabl TapTeuiagbl. OHTYCTIK-
meFsicTa — Oyn ['ypees-Kyuicaps! aiimarsl skone MotkeH-buirokan neHreifi, OacceWHHIH MIBIFBICHIHAA - bopxkep-
Awxap aiimarsl skoHe LIyOapkyasik-Kocken acHreiti. OchlHmal caHATTAFsl OOBCKTLACPAL 06Ty MATHHTTI ©PICTIH
ayBITKYJIApeIH 067y CPCKIICTIKTCPIMCH OAMIAHBICTHIPHITANBI, OYJ TYPFBIAA OHBIH JKOFAPBLIATHUFAH MOHACPL
0OJBICTBIH CHI3BIFBIHAA Oap. By xarmaiina, oceIHIAH Typaeri OOBEKTIIEPAIH OHTAHIbI KECKIHAEY MOcenenepinaeri
koceiMmia (pakxrop 2/ sxore 31 (MO, mudppaknusuibik M@, ken asumyTtanasl BCII sxoHe ¢HyNiH >KOFApPBUIATBLIIFAH
TepeHiriHiH AK) ceHCMHKANBIK ASPEKTEPiH OHACY KOHE TYCIHIIPYAiH HHHOBALMSIIBIK TCXHOIOTHSUIAPHIH KOJTaHy
6oxpin TabbuTanel. baccelH KMEKTEYiHIH TEPEHACTUITEH O6MIKTEpiHE KATHICTI ipl KeTepinyiep OemiHiCiHAE Jamy
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00JDKaMBIHBIH HETi3AEMeEC] Oepine/i, KeIemeKTe 13AeCTipy Ke3CHIHIH MAaHBI3AbI 0achIM MIHACTTEP] TCPECHAC JKATKAH
TIEPCICKTUBANBIK aliMaKTap MEH OOBEKTUICPAIH MAPTTApbIHA 137CY CTPATETHACHIH OCHIMICY >KOHE TCOJOTHIBIK
Oapnay KyMBICTAPBIHBIH KC3CHILUTITIHE COHKEC 3¢PTTCYICPAl KeNTipy OOJBIT TAOBLIATIBL.

Tyiiin ce3xep: YHFbIMA, TANCO30MIBIK KemeH, Kacnmuii MaHBIHAAFE! OACCCHH, TCOPM3UKANBIK CCHCMHUKAITBIK
3CPTTCYIICP, TCONMOTHSIBIK Oapiay >KYMBICTApPABI, SKCPTiTIKTI 0OBCKTI, OACCCHHII MIBIFBIC KOHC OHTYCTIK-IIBIFBIC
JKHUEKTEY, MOT1HAl )KHHAIY bI, MYHAHTA3AbLIBIK OOIDKAMBI, KYPBIIbIM, ICHICHKUETIH KOPCETY I JKOHE T.0.

1. K. Awrames’, K. A. xkarnapos®
P

'TOO Kommanus «Henpa-Umxuaupuar», Acrana, Kazaxcran,
“IIIanxaicKuit Yuusepcurer», llanxait, Kurait

MPOTHO3UPOBAHME NEPCIEKTUBHBIX OFBEKTOB B MAJIEO30MCKOM KOMILIEKCE
SATTAJTHOT'O KA3AXCTAHA IO 'EOPU3UYECKHUM JAHHBIM

AHHOTAIHSI. YTOUHCHHC BHYTPEHHETO CTPOCHHUS M TNIyOHMHHOH CTPYKTYPBI MAICO30MCKUX OTIOKCHHUH, B CBSI3H
C TOSIBICHUEM HOBBIX TCOJNOTO-TCO(M3MYECKUX JAHHBIX M TEXHOJOTHH BBIABICHUS KPYIHBIX NEPCICKTUBHBIX
MOUCKOBBIX OOBEKTOB MPHOOPETAIOT AKTyalnbHOE 3HaucHWE. HOBBIC JAHHBIC IO FOTO-BOCTOYHOMY M BOCTOYHOMY
obpameHnto Tpukacnuickoro 6acceHa CBUACTEIBCTBYIOT O BO3MOMKHOCTSIX BBIACICHHS KPYITHBIX IAJICO30HCKUX
TMOJHATHH HA YPOBHE BEPXHETO JCBOHA WM HIDKHETO KapOoHa (oTpaskarommii ropm3oHT [13). KpymHble momHsTHA
MIPEATIONOKUTEIBHO, CTPYKTYPHOTO MACCHBHOTO XapAaKTEPa 3aKOHOMEPHO TATOTEIOT K TIIyOMHHOW BHYTPECHHEH Hac-
T oOpamieHna. Ha roro-socroke — 310 I'ypreBcko-Kymscapuackas 30Ha m MaTkeH-Buurokamsckas CTyneHb, Ha
BOCTOKE OacceitHa — boprkep-Arkapckas 30Ha u y0apkyayk-Kockoapckas cTyncHb. BrineacHne 00BCKTOB Tako#
KaTETOPHUH YBS3BIBACTCS C OCOOCHHOCTSIMH PACTIPEACICHIS AHOMAIMH MATHUTHOTO TMOJI, KOTOPBIC B IUIAHE PACIIO-
JAraroTCs B KOHTYPE OOJIACTH €0 TMOBBIMICHHBIX 3HAUCHUH. B 3THX YCIOBHAX, JOMOIHATEIEHBIM (DAKTOPOM B BOIIPO-
Cax ONTHMAIBHOTO OKOHTYPHBAHMSA OOBEKTOB JAHHOTO THIIA, SIBJLICTCS MPUMCHCHHE WHHOBAIMOHHBIX TEXHOJIOTHH
00paboTKH u WHTCpOpETAHd CeiicMuueckux AaHHBIX 2/1 u 31 MO, mupakuuorubii MO, MHOTOA3HMY TATBHOS
BCTI u AK noBbIeHHO# TIyOHHBI MPOHUKHOBEHAUS). /laeTcss 000CHOBAHHE MPOTHO3A PA3BUTHS B Pa3pe3e KPYITHBIX
TIOJHATHH B OTHOCHTEIBHO TJIYOHMHHBIX YacTSIX oOpaMJcHHH OaccelHa, B MEPCHCKTUBE BAXKHBIMH IPHOPUTCTHHIMHA
3a7a4aMHu MOMCKOBOTO 3Tama OyAyT SBIATHCS HMPUBCICHHUE MCCIICIOBAHUI B COOTBETCTBHH C 3TAITHOCTHIO TEOJIOTO-
Pa3BEIOUYHBIX PabOT M ajaNTalMK CTPATCTHH MOWCKOB K YCIOBHSM TIyOOKO 3aJICTAIOIIMX MEPCICKTHBHBIX 30H H
O0OBEKTOB.

KmodeBnie ¢JI0BA: CKBAKHHA, MANCO30UCKAN KOMIUICKC, [IpHkacimifCkuit 0acCeitH, TCOPM3HUCCKUE CCHCMHE-
YECKHE HCCJICAOBAHMS, T'COJOTOPA3BEAOUHBIE PAOOTHI, JOKANBHBIM OOBEKT, BOCTOUHOE M FOTO-BOCTOYHOE OOpaM-
JeHue OacceHa, 0CATKOHAKOIUICHHE, POTHO3 HE(PTETa30HOCHOCTH, CTPYKTYPA, OTPAKAIOLIMI TOPHU30HT H Jp.
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