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SNAKE DIVERSITY AND SURVEY BIAS IN WESTERN KAZAKHSTAN
REVEALED BY OBSERVED AND MODELLED SPECIES RICHNESS

Annotation. Understanding biodiversity patterns in under-surveyed regions is
essential for effective conservation planning. Western Kazakhstan, despite its extensive
steppe and semi-desert habitats, remains poorly documented in terms of reptile diversity.
In this study, we compiled all available snake occurrence records from field surveys and
online biodiversity repositories to provide the first integrated assessment of species
richness and sampling bias across the region. We recorded 16 snake species from 1,143
observations, but the spatial distribution of records was highly uneven, with more than
80% of grid cells lacking any detections. As a result, observed richness was restricted to
a small number of well-surveyed locations, creating a fragmented picture of regional
diversity. To complement these patterns, we generated spatially explicit predictions of
species richness using ensemble species distribution models for the best-represented taxa.
Predicted richness revealed broad areas of environmental suitability, particularly in the
northern parts of the region, extending far beyond the locations of known records.
Observed and predicted richness were moderately correlated, yet both were significantly
associated with sampling effort, indicating persistent data bias. By identifying
environmentally suitable but poorly surveyed areas, our results provide clear priorities for
future fieldwork and highlight substantial knowledge gaps in the herpetofauna of Western
Kazakhstan.

Keywords: steppe ecosystems, data-deficient regions, spatial sampling gaps,
ecological suitability, reptile assemblages, distribution modeling, biodiversity mapping,
conservation prioritization.

Introduction

Biological diversity exhibits pronounced spatial variation across the globe, driven
by gradients in climate, productivity, habitat heterogeneity, and evolutionary history [1].
These broad-scale patterns structure how species richness accumulates and declines
across landscapes and biomes, often revealing hotspots of conservation importance and
coldspots where ecological processes limit diversity [2]. Global analyses have repeatedly
shown that reptiles, including snakes, follow these macroecological principles, with
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richness frequently concentrated in environmentally complex regions or those with long-
term climatic stability [3]. Understanding these diversity gradients is crucial because they
offer insight into both historical biogeography and contemporary ecological functioning
[4]. Moreover, variation in diversity across space provides a foundation for predicting
how environmental pressures may shape future species distributions.

Reliable biodiversity data form the cornerstone of evidence-based conservation.
Knowledge of species’ geographic distributions allows for the assessment of threat status,
the identification of priority areas, and the development of strategies for reducing
extinction risks [5, 6]. This need is particularly acute for reptiles, many of which face
multiple threats including habitat loss, degradation, invasive species, climate change, and
emerging diseases [7,8]. Despite advances in atlas projects and the proliferation of digital
repositories, distribution data for reptiles remain incomplete or spatially biased across
many regions, highlighting persistent challenges for conservation planning. As
demonstrated by recent syntheses, uneven sampling intensity and historical gaps in
surveys can obscure true diversity patterns and hinder conservation decision-making.
Consequently, improving distribution data remains a global priority for refining
biodiversity assessments and enabling more accurate conservation interventions.

Snakes represent a particularly threatened component of reptile diversity
worldwide [9]. Approximately one-fifth of reptile species are considered threatened with
extinction, reflecting widespread pressures on their habitats and ecological communities
[5]. Threatened snake taxa, including multiple viper species, face especially acute risks
from habitat degradation, overgrazing, climate change, and human persecution, as
documented in several recent studies from Eurasia [10, 11]. Global reviews have
highlighted that snake species restricted to specialized habitats, such as high-elevation
meadows, arid steppes, or fragmented landscapes, often exhibit small ranges and strong
sensitivity to environmental change, increasing their extinction vulnerability. Many snake
lineages also show deep phylogenetic structure and cryptic diversity, underscoring the
need for detailed distributional datasets to capture true species limits and biogeographic
patterns. As such, understanding snake conservation status requires integrating both
global trends and region-specific ecological pressures.

Despite growing attention to reptile conservation, knowledge gaps persist across
many parts of the world. On a global scale, incomplete geographical and ecological
information hinders accurate threat assessments and limits understanding of species’
responses to environmental change [5]. These gaps are often concentrated in regions with
historically limited field surveys or logistical constraints, leading to biased biodiversity
estimates. Similar limitations have been documented in several Eurasian regions, where
many areas remain poorly surveyed or lack updated herpetofaunal data, resulting in
distributions that are outdated or incomplete [13, 14]. Within Western Kazakhstan, the
scarcity of systematic snake surveys prevents comprehensive assessments of regional
diversity, potential declines, or conservation needs. Addressing these gaps is therefore
essential for identifying true biodiversity patterns and highlighting areas where
conservation attention is most urgently required.

Given the limited and uneven distribution of available occurrence data, this study
aimed to generate a comprehensive assessment of snake diversity across Western
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Kazakhstan using both empirical records and species distribution models. Specifically,
we addressed the following questions:

(1) What are the spatial patterns of observed species richness, and how extensively
does the current dataset represent the snake fauna of the region?

(2) How do modelled richness patterns compare to observed patterns, and to what
extent do empirical and predicted richness values correlate across the landscape?

(3) Does sampling effort influence observed and predicted richness, and how
strongly is spatial bias reflected in each dataset?

(4) Which areas exhibit high predicted richness but low sampling effort, indicating
priority locations for future field surveys?

By integrating field observations, citizen science data, and ensemble SDMs, the
study aimed to identify key gaps in current biodiversity knowledge, improve spatial
estimates of snake diversity, and provide a framework for guiding targeted monitoring
and conservation planning in Western Kazakhstan.

Materials and methods

Study area

The study was conducted across the four western administrative regions of the
Republic of Kazakhstan: Aktobe, Atyrau, Mangystau and West Kazakhstan (Fig. 1).
Together, these regions cover a broad expanse of steppe, semi-desert, and Caspian
lowland environments, representing some of the most climatically variable and
ecologically diverse landscapes in Central Asia. The area includes extensive open habitats
known to support a variety of reptile species, including steppe and semi-desert snakes,
although systematic herpetofaunal surveys remain limited. As identified in previous
research from Central Asia and adjacent regions, insufficient field coverage has
historically led to distributional uncertainties for several snake taxa and motivated
improved regional biodiversity assessments. The boundaries of the study area were
defined using official administrative region shapefiles and all spatial analyses were
restricted to the polygon extent.

Occurrence data compilation

We assembled snake occurrence records from two primary sources: (1) field data
collected by regional researchers and (2) online biodiversity repositories. Field
observations were obtained from the WKU Herpetology Program dataset, which contains
verified snake records across multiple years. To supplement these data, we queried the
Global Biodiversity Information Facility (GBIF) and iNaturalist using the spocc package
[15], retrieving all available records for the snake species listed in the WKU dataset.
Taxonomic names were standardized to binomials, and only records with wvalid
geographic coordinates were retained. All occurrences were projected into the WGS84
coordinate reference system and clipped to the study area using spatial containment
operations. Following recommendations from previous studies that emphasize the
importance of controlling data quality in reptile distribution research, duplicate records
and erroneous coordinates were removed before analysis.

Estimation of sampling bias in occurrence data

To evaluate spatial variation in sampling effort, all occurrence points, regardless
of species, were rasterized at a resolution of 0.5° across the study area using the terra
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package [16]. Each grid cell was assigned the number of occurrence records it contained.
A kernel density estimate (KDE) was then calculated using a 3x3 focal window to account
for spatial autocorrelation and to capture broader patterns of sampling intensity. KDE
values were normalized to the range [0—1] to facilitate interpretation. Following similar
approaches used in reptile conservation studies to identify survey bias and unsampled
habitats, we performed leave-one-out t-tests for each grid cell to identify significantly
under-sampled areas. Cells with p <0.01 and KDE values below the regional mean were
classified as survey gaps.

Observed species richness

Observed species richness was calculated using presence-only snake occurrence
records compiled from field surveys and online biodiversity repositories. All species
records were projected to a common 0.5° grid covering the four regions of Western
Kazakhstan, and each species was converted into a binary presence—absence layer by
assigning a value of one to any grid cell containing at least one observation. Following
established approaches for reptile inventory analysis, this rasterization procedure reduces
the effect of repeated observations and helps standardize comparisons across species with
uneven sampling intensity. Species-specific presence layers were stacked to derive a total
observed richness map. To visualize spatial structure and reduce noise associated with
isolated records, richness values were additionally smoothed using a 3x3 focal
neighborhood mean. The final observed richness layers were masked to the study-area
boundary to ensure consistency across subsequent analyses.

Predicted species richness

Predicted species richness was generated by summing species distribution model
(SDM) outputs for all snakes with sufficient occurrence data. To minimize spatial
sampling bias, presence records for each species were thinned using spatially balanced
resampling with a 0.05° buffer, ensuring that no two retained points fell within the same
local neighborhood. Spatial thinning is recommended in reptile SDMs because many
snake species show clustered detection patterns due to habitat structure or observer bias,
which can inflate model accuracy if not addressed. Environmental predictors were
sourced from the CHELSA 1981-2010 climatological dataset, representing temperature,
precipitation, and related bioclimatic variables at regional scale. To avoid overfitting and
multicollinearity, we applied automated variable selection, the envselect function of the
chlsdm package [17], using a correlation threshold of 0.7 and 10-fold cross-validation,
retaining only predictors consistently supported across resampling iterations. Species
distribution models were then fitted using the sdm R package [18], combining four
algorithms (GLM, GAM, RF, and FDA) into ensemble predictions weighted by algorithm
performance. For each species, model-based suitability surfaces were thresholded to
binary presence - absence maps using a 10% omission threshold derived from suitability
values at known presence locations, a method widely applied to reduce omission errors
in reptile SDMs. This approach is consistent with recent herpetological modelling efforts,
which emphasize the importance of conservative thresholds when dealing with
incomplete or biased datasets. Binary predictions were resampled to the same 0.5° grid
as the observed richness data and stacked to produce a predicted richness map. By
comparing observed and modelled estimates, we evaluated how sampling gaps and
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environmental suitability jointly shape snake diversity patterns across Western
Kazakhstan.

Results

A total of 1,143 snake occurrence records were compiled for Western Kazakhstan,
including 664 from the WKU dataset and 479 from GBIF and iNaturalist databases (Fig.
1, Table 1). These records represented 16 species, with substantial variation in data
availability. Vipera renardi, Elaphe dione, Eryx miliaris, and Psammophis lineolatus
accounted for most observations, whereas several species (e.g. Hemorrhois ravergieri,
Echis carinatus) were represented by only one or two records. Nine species had more
than 20 observations and were included in species distribution modelling (Table 1.).

Observed species richness exhibited strong spatial heterogeneity (Fig. 2). Across
non-empty 0.5° grid cells, richness ranged from 1 to 7 species, with a median of 2, while
80.4% of the landscape lacked any recorded species. Local richness peaks were restricted
to northern West Kazakhstan, central Aktobe, and sections of the Ural River basin,
whereas most remaining areas showed only isolated detections.

Species-specific sampling coverage differed markedly (Table 1). V. renardi
occurred in 57 grid cells, followed by E. dione (52) and E. miliaris (30). Most species
occupied fewer than 10% of grid cells, and the rarest species appeared in only one cell
each. Occupancy ratios ranged from 7.7% (V. renardi) to 0.14%.

Predicted species richness formed smooth environmental gradients across the
region (Fig. 2). Modelled richness peaked in the northern part of the study area, with
additional elevated values in southern Mangystau and western Atyrau, followed by
moderate richness in central areas and lowest values in the southeast. Predicted richness
covered a wider and more continuous area than the observed dataset.

Occurrence records Bias in occurrence data

42
1

Figure 1 - Spatial distribution of occurrence records and sampling bias across
Western Kazakhstan. Left: Map of all snake occurrence records from the WKU dataset,
GBIF, and iNaturalist plotted within the study-area boundary. Right: Kernel-smoothed

sampling effort (dark colors = low sampling effort, bright colors = high sampling
effort).
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Figure 2 - Observed and predicted snake species richness at 0.5° resolution. Left:
Observed species richness derived from stacked binary presence—absence rasters for all
species. Right: Predicted species richness obtained by summing the normalized
ensemble SDM projections for the nine modelled species and applying a focal
smoothing filter. Dark shades represent lower richness and bright yellow shades
represent higher richness.

Sampling effort was significantly related to both richness measures. For observed
richness, effort had a strong positive effect (f =2.503 + 0.174 SE; z= 14.36; p < 0.001).
For predicted richness, effort also remained significant (B = 1.608 + 0.252 SE; z = 6.39;
p < 0.001). Observed and predicted richness were positively correlated. A Pearson
correlation test indicated a significant association between the two measures (r = 0.441, t
=10.04, p <0.001), indicating moderate correspondence between empirical richness and
model-based estimates across grid cells.

Discussion

This study provides the first integrated assessment of snake diversity patterns in
Western Kazakhstan using both observed and modelled distributions. Occurrence records
were highly unevenly distributed, with more than four-fifths of the study area lacking any
observations. Observed richness was therefore concentrated in a small number of
surveyed localities, producing an artificially fragmented diversity pattern. In contrast,
predicted richness from the SDM ensemble revealed broad areas of suitable habitat, most
prominently in the northern part of the region, but also in parts of Mangystau and Atyrau.
The moderate correlation between observed and predicted richness suggests partial
concordance between the two datasets, but also indicates that substantial areas remain
biologically plausible yet unsampled. Collectively, these results demonstrate that current
biodiversity knowledge for snakes in Western Kazakhstan is limited by strong spatial
biases, and that modelled richness provides valuable complementary insight into regional
diversity patterns and could guide future expeditions.

The results demonstrate that species observations are heavily concentrated near
larger settlements and transportation corridors, with large intervening regions lacking
records. This uneven coverage strongly influenced empirical richness patterns and
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underscores the limitations of relying solely on opportunistic or uneven survey efforts.
While predicted richness captured broad environmental gradients consistent with snake
ecology, it did not align perfectly with observed richness due to the patchy nature of the
spatially biased input presence data. Both GLMs showed a significant positive effect of
effort on observed and predicted richness, confirming that sampling bias permeates both
empirical and model-derived outputs. Although the effect was weaker for modelled
richness, the persistence of bias demonstrates that even robust modelling frameworks
cannot fully compensate for strongly uneven occurrence datasets. In identifying
undersurveyed areas, the overlay of predicted richness and sampling effort clearly
highlighted regions with high environmental suitability but little or no survey effort [19].
These areas form priorities for future fieldwork aimed at improving representation of
snake species across Western Kazakhstan.
Tables
Table 1 - Number of observations, number of occupied 0.5° grid cells, and
percentage of occupied cells for each of the 16 snake species recorded in the study area.
Species with more than 20 observations (n = 9) were retained for species distribution
modelling.

Species N of N of occupied | % of occupied

observations | 0.5°grid cells | 0.5°grid cells
Vipera renardi 374 57 7.8
Elaphe dione 134 52 7.1
Eryx miliaris 124 30 4.1
Psammophis lineolatus 120 34 4.6

Natrix tessellata 94 37 5

Natrix natrix 77 35 4.8
Elaphe sauromates 72 20 2.7
Gloydius caraganus 50 6 0.8
Platyceps karelini 41 12 1.6
Dolichophis caspius 20 3 0.4
Spalerosophis diadema 16 3 0.4
Coronella austriaca 12 5 0.7
Gloydius halys 6 4 0.5
Echis carinatus 2 1 0.1
Hemorrhois ravergieri 1 1 0.1

Several limitations affect the interpretation and generalisability of our results.
First, the presence data are spatially biased, with clear clustering around larger
settlements, major roads, and frequently visited sites. Such patterns are typical for
opportunistic vertebrate datasets and can lead to inflated estimates of richness in
accessible areas while underrepresenting remote habitats. Second, the SDMs were
calibrated only within the WK project area rather than across the full geographic ranges
of the species. This restriction likely reduced the ecological realism of the models, as
many species occupy broader environmental gradients across Eurasia that were not
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represented in the calibration data. Third, we relied solely on climatic predictors, whereas
other factors, including soil properties, vegetation structure, land use, and human
disturbance, are known to influence snake distributions (e.g., meadow and steppe viper
studies documenting habitat specialization and sensitivity to land-use change). Including
such variables would likely improve model performance and refine predictions in
ecologically heterogeneous areas.

An additional challenge concerns the accessibility of regional literature [20].
Much of the historical herpetofaunal knowledge for Kazakhstan and adjacent areas is
published in Cyrillic-script sources, limiting accessibility for western researchers. This
language barrier contributes to the persistence of outdated distribution information and
impedes the integration of regional expertise into global biodiversity syntheses [21].

Future research should extend SDM calibration to the entire global range of each
species, enabling models to capture the full spectrum of environmental conditions used
by steppe and semi-desert snakes. Such broader modelling would likely yield more
realistic predictions within Kazakhstan. Horizon scanning approaches could also be
applied to identify species that may be present but currently unrecorded in the region,
similar to the case of Echis carinatus, which was detected only recently. Incorporating
data from all reptile taxa, not only snakes, would help resolve community-level diversity
patterns and allow assessment of shared responses to environmental gradients and
anthropogenic pressures. Expanding field surveys to the undersampled areas identified
by our analysis would rapidly improve the completeness of regional biodiversity
knowledge and strengthen future conservation assessments.

In conclusion, this study reveals strong spatial biases in snake occurrence data
across Western Kazakhstan and demonstrates how these biases shape both observed and
modelled richness patterns. While species distribution modelling provides a valuable tool
for identifying areas of high potential diversity, it cannot fully overcome the limitations
of uneven sampling. By highlighting priority areas for future surveys and identifying
methodological gaps in current datasets, this work provides an essential foundation for
improving biodiversity assessments and supporting evidence-based conservation
planning for snakes in Western Kazakhstan.
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daBapa Muaxeid
PA3SHOOFBPA3ME 3MEH U TPEJIB3ITOCTh UCCJIEJOBAHUM B
3AMMAJTHOM KA3AXCTAHE, BBISIBJIEHHBIE HABJKOJAEMbBIM N
CMOJAEJUMPOBAHHBIM BUJIOBbBIM BOT'ATCTBOM

AHHOTAIUS. [Tonumanue 3aKOHOMEPHOCTEHN OuopazHooOpa3zus B
MaJIOU3Y4YeHHBIX PETHOHAX UMEET BaXKHOE 3HaueHHe s 3((HEKTUBHOTO TIAHUPOBAHUS
MIPUPOIOOXPAHHON JesITeNbHOCTH. 3amaaHblii KazaxctaH, HECMOTps Ha OOIIUpPHBIE
CTEMHBIE W  TIONYMyCTHIHHBIC paliOHBl OOWTAHMS, OCTAETCS  HEJOCTATOYHO
JIOKYMEHTHPOBAHHBIM C TOYKHU 3pEHHUs pa3HOo00pa3us pentuinil. B aTom ncciaenoBanumn
MBI COOpalii BCE TOCTYITHBIEC TAHHBIE O BCTPEYAEMOCTH 3MEH, MOyYCHHBIC U3 MOJIEBBIX
WCCIIEZIOBAaHUN ¥ OHJIAWH-XpaHUIUI Ouopa3zHooOpasmsi, 4TOOBl TPOBECTH IEPBYIO
KOMIUIEKCHYIO OIICHKY BHJOBOrO OOraTcTBa M CHCTEMAaTHYECKOW BBIOOPKH MO BCEMY
peruoHy. Msl 3apeructpupoBaiud 16 BumoB 3medt u3 1143 HabOmomeHwuid, HO
MIPOCTPAHCTBEHHOE paclpeesieHHe 3anuceil OblIo Kpaiine HepaBHOMepHBIM: Ooiee 80%
SIYEEK CETKH He ObUTH OoOHapyKeHbl. B pe3ynbrare Habmomaemoe pazHooOpaszue ObLIo
OTPaHMUYEHO HEOOJBIIUM YHCIOM XOPOIIO OOCIIEOBAHHBIX MECT, YTO CO3/aJI0
(parMeHTapHyl0 KapTUHY PErHOHANBbHOrO pa3zHooOpasus. UToOBl AOMONHUTH 3TH
3aKOHOMEPHOCTH, MBI COCTABHJIU MPOCTPAHCTBEHHO-TOYHBIC TIPOTHO3BI BHIOBOTO
OoraTcTBa, HCIOJIb3YsS KOMIUIEKCHBIE MOJENIU pacHpeleeHHus BHIOB g Haubosee
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MIpe/ICTaBICHHBIX TaKCOHOB. [Ipornozupyemoe GOraTCTBO BBISBHIIO LIMPOKHE OOJIACTU
9KOJIOTHYECKON TPUTOTHOCTH, OCOOCHHO B CEBEPHBIX YACTSAX PETHOHA, BBIXOISIINEC
JTAJIeKO 3a TMpeienbl U3BECTHBIX MECT perucTpauuu. Habmogaemoe U mporHosupyeMmoe
00raTcTBO YMEpEHHO KOPPEIUPOBAIH, OJHAKO 002 OHU OBLIM B 3HAUUTEIHLHOW CTEICHU
CBsI3aHBI C 3aTpaTamMH Ha OTOOp MPOO, YTO YKA3bIBAET HA MOCTOSHHYIO MOTPEIIHOCTH
JAHHBIX. BBISBIIAS 9KOJOTMYECKH MOIXOASIINE, HO TUIOXO OOCIeTOBAaHHBIC panOHBI,
HalIM Pe3yJbTaThl OMPENCISIIOT YeTKHEe MPUOPUTETHI AJisi OyAyIIMX IMOJIEBBIX paboT u
BBISIBJISIFOT CYIIECTBEHHBIC ITPOOEITBI B 3HAHUAX O reprierodayne 3amagHoro Kasaxcrana.

KioueBble cj10Ba: CTEMHbIE SKOCHUCTEMBI, PETHOHBI C Je(PUIIUTOM [aHHBIX,
poOeNbl B MPOCTPAHCTBEHHON BBIOOPKE, IKOJIOTHYECKas MPHUTOHOCTh, COOOIIECTBA
penTHINH, MOAENUPOBAHUWE pACHpPOCTPAaHEHUs, KapTUpOBaHUE OuopazHooOpasus,
OIpe/iesIeHUE NPUOPUTETOB COXPAHEHHUSI.

daBapa Muaxei
BAUKAJIFAH ’)KOHE MOJIEJILJEHT'EH TYP BAWJIBIFBIMEH
AHBIKTAJIFAH BATBIC KASAKCTAHJAFBI )KbIJIAHJIAPIbIH
IOPTYPJIVIITT KOHE 3EPTTEYJIEPAIH BIPKAKTbIJIBIFbI

Anaarna. JKeTkUTKCI3 3epTTeNreH OHIpJepAeri OWONOTHSIBIK OPTYPIILIIK
MOJIENBACPIH TYCIHY CaKTayabl THIMJI >KOCTapiay YIIiH MaHbI3Abl MoHTe ue. batbic
KasakcTaH, KeH JanalblK KoHE JKapThUIail [Ieni MEKeHIey OpBIHAAaphIHA KapaMacTaH,
OpTYpJi peNnTWIHsUIap TYPFBICHIHAH KY)KaTTaaMaraH KYHiHIE Kaibll OThIp. byn
3eprreyae 013 OyKia eHip OoMbIHIIA TYypaepIiH OalIbIFbl MEH IPIKTEMEHIH KbUKYbIH
aFaIIKel KelleH Al Oaranayapl KaMTaMachl3 €Ty YIIiH AallaiblK 3epTTeyJepaeH JKoHe
OMOJIOTHSUIBIK SPTYPJILUTIKTIH OHJIAWH KoMMalapblHaH >KbUIAHIApIbIH Maiga Ooiysl
Typaibl OapIIbIK KOJ XKeTiMi jka30anapsl skuHaabIK. biz 1143 G6akpuiaynbiy 16 xblnaH
TYPIH TipKeIiK, O1paK *a3yJapAblH KEHICTIKTIK Tapadybl ©Te O1pKeIKl eMec KOHE TOPJIbIH
80% -nmaH actambl elIKaH1al TaObUTFaH )KOK. HoTmxkecinae 6alikanaTeiH OAMIBIK OHIPIIK
OPTYPIUTIKTIH  OOJIIeKTeNreH OCiHeciH jkacail OTBIPBIN, KAKChl 3€PTTEITeH
OpPBIHJAPABIH a3 caHbIMeH MekTenai. Ochbl 3aHABUIBIKTAPABl TONBIKTHIPY YIIiH 013
HEFYPJBIM YCBHIHBUIFAH TAKCOHAApP YIIIH aHCaMOJIBIIK TypJepai O0esy MOAeNIbIepiH
naiiziajgana OTBIPHIN, KOPHEKI OAMIBIKTBIH KEHICTIKTIK alKbIH OOJDKaMIapbIH JKacalbIK.
Bomkanran OailJIbIK SKOJIOTHSUIBIK YKapaMJIbUTBIKTBIH KEH cajlajapblH, dcipece oHIpAiH
CONTYCTIK OeumikTepiHae Oenrimi »ka3damap OpHBIHAH OJJEKaiaa ThIC Kepyepmi
aHBIKTa bl baKkbuTaHATHIH kK0HE O0HKAaHATHIH OAIBIK OIpKeNKi yiaeciMal 00abl, 6ipaK
oJIapJIbIH eKeyi e TaHaay OOMBIHIIA KYII-XKirepre OainaHbICThI 0011bI, Oy JepeKTepAiH
TYPaKThl aybICYBIH KOpCETedi. ODKOJOTHSUIBIK KOJIAWIbI, Oipak Hamap 3epTTeNreH
ayJaHIapbel aHBIKTAll OTBIPBIN, O137iH HOTIDKENepiMi3 Oonamrak Jana KyMbICTapblHA
HaKTbl OacbiMabIKTap Oepeni xoHe batbic KazakcTanHblH reprnetodayHachl Typasbl
O1iMIeT] eNeyITi OJIKBUIBIKTApAbI KOPCETEIi.

Kinar cesgep: nananblk SKoXyHenep, OepeKkTep TallIbUIBIFBI Oap eHipiep,
KEHICTIKTIK ipiKTeMe/eri OJKBUIBIKTApP, SKOJIOTHSUIBIK KApaMABUIBIK, PENTHIUSIAP.IbI
JKUHAy, OeJyZli MOJENbIey, OMOOPTYPIIUIIKTI KapTara TYCipy, CaKTayabl OachbIMIBIKKA
ainy.
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