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A CONCEPTUAL FRAMEWORK FOR ORGANIC LIVESTOCK DEVELOPMENT IN PASTURE
AND FOREST-BELT LANDSCAPES OF KAZAKHSTAN: AN INTEGRATED SPATIAL-
ECONOMIC APPROACH

Abstract: Sustainable organic livestock development requires environmental safequards to be
considered together with production performance, economic feasibility, and farmers’ readiness for
transition. This methodological study proposes an integrated spatial-economic framework for
evaluating organic livestock systems in pasture and forest-belt landscapes of Kazakhstan. The
framework combines spatial-environmental, production, financial, and behavioural-institutional
dimensions and introduces an environmental eligibility condition to prevent strong economic
performance from compensating for critical ecological failure. Four hypothetical scenarios are used
solely to demonstrate the calculation procedure: baseline conditions, pasture expansion, forest-belt
conservation, and an integrated organic system. The scenario scores are illustrative inputs rather
than measurements from farms, remote sensing, accounting records, or a new survey. Under the
illustrative equal-weight example, the integrated indices are 0.50, 0.53, 0.57, and 0.73, respectively.
These values demonstrate how the framework differentiates trade-offs among dimensions; they do
not constitute empirical evidence that one scenario will produce these outcomes in Kazakhstan. The
framework is intended to guide future farm-level data collection, GIS analysis, economic
assessment, and behavioural surveys. Empirical validation should include region-specific carrying
capacities, spatial data, cash-flow parameters, stakeholder-derived weights, and sensitivity analysis.

Keywords: organic livestock farming; pasture management; forest belts; conceptual framework;
spatial-economic approach; environmental threshold; Kazakhstan.

Introduction

The sustainable development of organic livestock farming in landscapes shaped by natural
woodlands and pastures presents a compelling challenge and opportunity for the integration of
ecological stewardship with productive agricultural systems. An effective development pathway in
this domain requires an integrated spatial-economic assessment that simultaneously accounts for (i)
the ecological functions provided by semi-natural woody pastures, grazed woodlands, and
associated native vegetation, (ii) the provisioning of nutritious forage and resilient production for
organic livestock systems, and (iii) the economic viability and policy contexts that govern land-use
decisions. Across the literature, these components are repeatedly shown to be interdependent and
mutually reinforcing when addressed through explicit spatial and economic analysis that links
landscape structure to livestock outcomes and farmer incentives [1-3].

A core premise of integrating natural woodlands with organic livestock production is that woody
pastures and wood-pasture mosaics can deliver essential ecosystem services beyond mere forage.
Agroforestry-and-livestock systems, including two-layered wood pastures and derived grassland-
woodland configurations, are documented to provide biodiversity benefits, microclimatic regulation,
soil protection, and potential fire risk reduction in fire-prone regions, while simultaneously supporting
livestock production under low-input regimes [4]. Comparative analyses of landscape configurations
repeatedly highlight the sensitivity of biodiversity and ecosystem service delivery to spatial patterning,
patch size, edge effects, and connectivity, underscoring the need for spatially explicit planning in
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wood-pasture systems [4, 5]. In Mediterranean and temperate landscapes alike, historical and
ongoing land-use transitions involving grazing, woodland encroachment, and restoration efforts
demonstrate that landscape configuration mediates both ecological outcomes and forage
provisioning for organic systems [5-7].

The integrated role of woody components with forage production has been framed in terms of
high nature and cultural value (HNCV) agroforestry, which characterizes systems that combine trees
with livestock to deliver multiple services (biodiversity, carbon, watershed protection, heritage values)
alongside agricultural outputs. The evidence base shows that HNCV agroforestry systems
commonly enhance biodiversity and regulate ecosystem processes relative to conventional systems,
and they can contribute to fire risk mitigation, carbon sequestration, and soil conservation, even
though effects may be context-specific and require site-level evaluation [4]. Within this complexity,
quantitative tools that couple landscape state and transition models with forage provisioning
indicators provide a promising route to transparently assess how different woodland-pasture
configurations perform under organic management goals [8, 9].

An integrated spatial-economic assessment must explicitly connect land-use decisions to farm-
level profitability and policy instruments. Do investments in revegetation, restoration, or retention of
native woodland in pasture systems improve biodiversity and ecosystem services at reasonable
costs? Evidence from regional analyses indicates that biodiversity benefits from investment policies
can be modest if actions are narrowly targeted, yet cost-effectiveness improves when investments
align with broader resource-management objectives (e.g., salinity control, erosion reduction) and are
delivered in high-conservation-value areas or across mosaic landscapes that maximize co-benefits.
These findings emphasize the importance of incentive design and spatial targeting in achieving
landscape-scale biodiversity and ecosystem-service gains alongside organic livestock production
goals [10].

The farm-scale natural capital perspective offers a practical framework for integrating
ecological and economic information. Frameworks that quantify natural capital stocks and
ecosystem services on farms and relate them to forage provisioning, habitat quality, carbon storage,
and other services support transparent sustainability reporting and informed decision-making by
producers, buyers, and policy-makers. Such farm-scale accounts demonstrate the feasibility of
integrating ecological modeling, remote sensing, and production data to generate verifiable
indicators of both environmental performance and forage capacity, which are essential for organic
livestock operations seeking resilience and market positioning [8, 9].

The development of organic livestock farming within woodland—pasture mosaics benefits from
governance that recognizes multifunctionality and resilience as core objectives. Policy instruments
that reward land stewardship, biodiversity conservation, and sustainable forage provisioning can
align economic incentives with ecological outcomes, enabling landholders to maintain traditional
woodland—pasture practices while expanding organic production. Cross-scalar learning from
regional to farm scales indicates that successful pathways combine spatial targeting of biodiversity
actions with economic incentives that reflect opportunity costs and the broader benefits of landscape-
level stewardship [1, 9, 10].

Building on these strands of literature, the present study proposes a methodological framework
rather than reporting a completed national GIS or farm-level economic assessment. The
methodological contribution is not a new arithmetic averaging formula. It lies in the proposed
integration, for Kazakhstan-oriented future applications, of four evidence domains—spatial-
environmental, production, financial, and behavioural-institutional performance—within one scenario
architecture, together with a non-compensatory environmental eligibility condition. This condition
prevents a critically low environmental score from being fully offset by stronger economic or
production scores. The framework also specifies how future GIS layers, farm records, financial data,
and farmer surveys can be linked and transparently tested through sensitivity analysis. [11]

Terminology is used consistently in this article. “Forest belts” refers specifically to protective
tree and shrub belts within or adjacent to pasture landscapes; it does not denote natural forest or
all wooded pasture. “Pasture and forest-belt landscapes” is therefore used as the study-framework
term in the title, abstract, methods, and conclusions. Evidence from natural woodlands or
silvopastoral systems is cited only as supporting literature and is not treated as an identical land-
use category.
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Materials and methods

This study is a conceptual and methodological synthesis informed by published work on
spatially explicit land-use transitions [12] and empirical evidence on livestock farmers’ risk
preferences in Kazakhstan [13]. It does not present a completed GIS analysis, a new farm survey,
or newly measured economic or ecological effects. The proposed unit of analysis for future empirical
application is an individual farm and its associated pasture and forest-belt area within a defined
spatial grid. Scenario horizons of 5, 10, and 20 years are proposed for subsequent empirical
evaluation.

All numerical scenario scores reported below are synthetic demonstration values created to
show the mechanics of the framework. They are not estimates derived from remote sensing,
cadastral data, farm accounts, veterinary records, or respondent-level survey data. Accordingly, the
worked example is labelled as illustrative throughout the Results, Discussion, tables, figure caption,
and conclusions.

Efficiency is assessed across four interrelated dimensions: spatial and environmental,
production, economic, and behavioural and institutional. The indicators are normalised so that an
increase in a normalised value always represents an improvement in performance.

The spatial and environmental dimension includes the proportion of stable vegetation cover,
pasture stocking rate relative to carrying capacity, proportion of preserved forest belts, connectivity
of woody landscape elements, distance to water sources, and erosion risk. In a future empirical
application, data should be obtained from remote sensing, geographic information systems, field
surveys, and cadastral records. These indicators reflect the condition of natural capital and the
spatial sustainability of land use.

The production dimension includes live-weight output, young-stock survival rate, seasonal
weight-gain patterns, feed availability, and the proportion of pasture-based feed in the diet. In a future
empirical application, farm records and veterinary data should be used as the main sources of
information. These indicators describe the technological and production performance of the farming
system.

The economic dimension includes net present value, production costs, organic price premiums,
transition costs, and income variability. In a future empirical application, the required information
should be obtained from accounting records, market prices, and contracts. These indicators are used
to assess commercial viability and financial risk.

The behavioural and institutional dimension includes risk preferences, attitudes, resource
capacity, institutional opportunities, social legitimacy, trust, and readiness for certification. In a future
empirical application, these variables should be measured through surveys using Likert scales. They
indicate the probability that farmers will adopt the proposed practices.

The relevant data are presented in Table 1.

Table 1 — Indicator system for the integrated assessment. Compiled by the author based on
references [12, 13].

environmental

proportion of preserved forest
belts; connectivity of woody
elements; distance to water
sources; erosion risk

and cadastral
records

Dimension Key indicators Data source Expected role
Share of stable vegetation
Couer pesuIe 00D | Romata sonsing, | Sefece the conditon
Spatial and ying capacity, GIS, field surveys, P

the spatial
sustainability of land
use

Live-weight output; young-
stock survival rate; seasonal

Farm records and

Indicates technological

transition costs; income
variability

contracts

Production weight-gain patterns; feed teri dat and production
availability; proportion of veteninary data performance
pasture-based feed in the diet
Net present value; production Accounting records, |Assesses commercial

E . costs; organic price premium; 9 N : )

conomic market prices, and | viability and financial

risk
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Dimension Key indicators Data source Expected role
Risk preference; attitude; Determines the
Behavioural and | capacity; opportunity; probability of actual

institutional legitimacy; trust; readiness for Likert-scale surveys adoption of organic

certification practices

For a positively oriented indicator x, the normalised value is calculated using the following

equation:
zi = (Xi = Xmin)/ Xmax = Xmin)-

For a negative indicator, such as erosion risk or the exceeding of pasture carrying capacity,

reverse normalisation is applied:
zi = (Xmax = Xi)/Xmax = Xmin)-

The partial indices E, P, F, and B represent environmental performance, production
performance, financial performance, and behavioural and institutional readiness, respectively. Each
partial index is calculated as a weighted sum of the relevant normalised indicators. The integrated
efficiency index is determined as follows: In an empirical application, xmin and xmax must be defined
separately for each indicator from a documented reference range, observed sample range, or
justified policy/ecological benchmark. Indicator-level weights within each dimension must likewise
be reported explicitly. The present worked example starts at the dimension-score level and therefore
does not claim that the underlying indicator matrix has been empirically estimated.

Iegs = WgE + wpP + wgF + wgB, Yw = 1.

For the worked example, each of the four dimensions is assigned an equal weight of 0.25 for
transparency. This is an illustrative assumption, not an empirically validated weighting scheme. In
empirical applications, weights should be elicited using the analytic hierarchy process, entropy
weighting, or structured stakeholder consultation and tested through sensitivity analysis. Likewise,
the environmental eligibility threshold used in the demonstration (Emin = 0.40) is a screening
assumption chosen only to illustrate a non-compensatory rule; it is not a regulatory or ecological
threshold for Kazakhstan and must be replaced by a region-specific value supported by carrying-
capacity and ecological data.

The pasture stocking coefficient is calculated as the ratio of the actual stocking rate to the
environmentally sustainable carrying capacity:

L = actual stocking rate / environmentally sustainable carrying capacity.

The value of L must not exceed the established regional threshold.

The intertemporal efficiency of an investment decision is assessed using net present value:

NPV = 3u[(R;— C;— Do+ Sp)/(1 + 1] — I,

where Rt is revenue from product sales, Ct represents operating costs, Dt is the estimated
environmental damage or restoration cost, St represents subsidies and payments for ecosystem
services, r is the discount rate, and 10 represents the initial investment and organic certification
transition costs.

No investment amount, operating-cost series, organic price premium, certification cost,
subsidy stream, environmental-damage estimate, discount rate, or 5-, 10-, and 20-year cash-flow
series is estimated in the present article. Consequently, the financial scores in the worked example
are synthetic inputs rather than results of an NPV calculation. A future empirical application must
report these parameters and the resulting cash flows transparently.

Scenarios without an organic price premium and scenarios with different premium levels are
calculated separately. This approach is necessary because a market premium should not conceal
the degradation of the natural resource base.

In a future empirical application, farmers’ readiness may be estimated using an ordered probit
or ordered logit model based on variables used in the published Kazakhstan study by Wang et al.
[13]. No new behavioural model is estimated in the present methodological paper. The purpose of
this component is to specify how respondent-level readiness scores could subsequently be
incorporated into the integrated framework.

H = a+ BRISK; + y,ATT; + y,CAP; + y;0PP; + y,LEG; + 86X, + u, + &,

where H* denotes latent readiness to adopt the proposed system, RISK represents risk
preference, ATT denotes attitude, CAP represents resource capacity, OPP denotes institutional
opportunity, LEG represents social legitimacy, X includes farm characteristics, pr represents regional
effects, and ¢i is the error term.

10



«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 3 (8) 2026

For the analysis of the integrated forest—pasture system, resource capacity includes access to
pastures, water sources, fencing, mobile infrastructure, and geographic information system services.
Attitude includes farmers’ perceptions of animal welfare and the importance of forest-belt
conservation. Institutional opportunity reflects access to certification services and contracts with
buyers.

The proposed spatial component is a workflow for future empirical implementation rather than
a completed GIS analysis. It comprises: defining the study boundary and coordinate reference
system; selecting a grid resolution appropriate to the available data; assembling dated land-cover,
pasture, water-point, road, cadastral, and forest-belt layers; estimating region-specific carrying
capacity; calculating accessibility and fragmentation indicators; and linking these spatial outputs to
farm-level production, financial, and behavioural data. Data source, acquisition date, spatial
resolution, projection, grid-cell size, and preprocessing steps must be reported when the framework
is applied to a specific study area.

For that future implementation, natural pastures, managed grazing land, and protective
tree/shrub belts should be represented as separate spatial classes so that changes in woody
landscape elements are not concealed within aggregated land-use categories. In this article, no
administrative boundary, coordinate set, satellite scene, or spatial allocation result is claimed.

Four scenarios are considered in the assessment.

The baseline scenario, SO, represents the existing land-use structure, current stocking rates,
and prevailing institutional conditions. It is used to assess the development trajectory without
additional measures.

The pasture expansion scenario, S1, assumes an increase in pasture area without mandatory
protection of forest belts. It is used to examine the risk of shifting grazing pressure and losing natural
landscape elements.

The forest-belt conservation scenario, S2, involves prohibiting or restricting the conversion of
woody landscape elements and regulating access to shelter and water. It is used to assess
environmental effects under unchanged production practices.

The integrated organic system scenario, S3, combines rotational grazing, forest-belt
conservation, and environmental thresholds with certification, training, contracts, and insurance. Itis
used to assess the combined environmental, economic, production, and behavioural effects of the
proposed system.

The relevant data are presented in Table 2.

Table 2 — Proposed scenario matrix. Compiled by the author based on references [12, 13].
Expected focus of

Scenario Land use Management
assessment
Current stocking Development trajectory
S0: Baseline Existing land-use structure |rates and institutional | without additional
conditions measures
, No mandatory Risk of shifting grazing
S1: Pasture . . .
expansion Increase in pasture area protection of forest pressure and losing natural

belts landscape elements

S2: Forest-belt
conservation

Prohibition or restriction of
the conversion of woody
landscape elements

Regulated access to
shelter and water

Environmental effects
under unchanged
production practices

S3: Integrated

Rotational grazing, forest-

Certification, training,

Combined environmental,

economic, and behavioural
effects

belt conservation, and
environmental thresholds

contracts, and
insurance

organic system

Results

The following worked example demonstrates the calculation logic using synthetic dimension
scores. It is not a measurement of Kazakhstan’s pasture utilisation and does not estimate the area
currently available for organic livestock expansion. In an empirical application, national and regional
pasture statistics should be cited with their year and official definition and then combined with water
access, infrastructure, forage productivity, veterinary coverage, degradation status, and carrying-
capacity data.

11



«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 3 (8) 2026

In the illustrative dataset, the pasture-expansion scenario has higher production and financial
scores than the baseline but an environmental score of 0.34. Under the demonstration rule Ein=0.40,
this synthetic case fails the environmental eligibility condition. This outcome illustrates the logic of
the rule and should not be interpreted as an empirical finding about pasture expansion in Kazakhstan.

In the same synthetic example, the forest-belt conservation scenario has an integrated index
of 0.57, while the integrated organic-system scenario has an index of 0.73. These differences are
generated by the assumed input scores and are presented only to demonstrate how coordinated
environmental, production, financial, and institutional measures can be compared within the
framework.

The synthetic scores were deliberately assigned on a 0-1 scale to create contrasting profiles
for demonstration: SO represents mid-range values; S1 combines a deliberately low environmental
score with higher production and financial scores; S2 combines a higher environmental score with
moderate production and financial scores; and S3 is assigned relatively high values across all four
dimensions. These numbers are pedagogical inputs, not expert elicitation, forecasts, calibrated
parameters, or transformed observations. Because no indicator-level empirical dataset exists in this
methodological paper, no claim is made that the synthetic dimension scores can be reproduced from
underlying farm observations.

The relevant data are presented in Table 3.

Table 3 — Synthetic dimension scores used to demonstrate the integrated-index calculation
(illustrative values; not empirical estimates)

, Environmental | Production | Financial | Behavioural Intggrated
Scenario . ) . ) efficiency Assessment
index index index readiness .
index
S0: Baseline 0.48 0.55 0.50 0.46 050 |llustrative
baseline
llustrative
S1: Pasture 0.34 0.68 0.60 0.49 053 |case:fails
expansion assumed E
threshold
S2: Forest- Nustrative
belt 0.70 0.56 0.48 0.52 0.57 conservation
conservation case
S3: Integrated lllustrative
organic 0.78 0.72 0.67 0.74 0.73 .
integrated case
system

The integrated efficiency index was calculated by assigning an equal weight of 0.25 to each
assessment dimension:

leff = 0.25E + 0.25P + 0.25F + 0.25B.

For the integrated organic livestock scenario, the calculation was:

leff =(0.78 + 0.72 + 0.67 + 0.74) / 4 = 0.73.

Within the synthetic equal-weight example, the S3 index is 46% higher than the baseline index
(0.73 versus 0.50). This arithmetic comparison demonstrates the aggregation procedure only; it does
not estimate a 46% real-world efficiency gain. Empirical conclusions require observed or
independently estimated indicator values.

The values in Table 3 are therefore a reproducible calculation example at the dimension-score
level. They must not be used for policy or farm selection until the underlying indicators, normalisation
bounds, within-dimension weights, spatial inputs, and financial parameters have been populated with
empirical data.

Sensitivity of the illustrative example was checked by varying the weight of each dimension
from 0.10 to 0.40 while distributing the remaining weight equally among the other three dimensions.
This exercise is a robustness check of the synthetic example only. The ordering of the illustrative
integrated indices remained unchanged because S3 was assigned comparatively high values in
every dimension. The assumed environmental threshold was also varied from 0.35 to 0.50: S1
remained below the threshold throughout this range, whereas SO would pass at thresholds up to
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0.48 and fail above that value. This demonstrates why empirical applications must justify both
weights and environmental cut-offs rather than treating them as universal constants.
The relevant data are presented in Table 4.

Table 4 — Sensitivity analysis of the synthetic worked example

Index range when
. ; . . Threshold status
. Equal-weight one dimension Environmental o
Scenario . . . for Emin = 0.35—
index weight varies score (E) 0.50
0.10-0.40 '
Passes at Emin <
S0: Baseline 0.50 0.487-0.508 0.48 0.48; fails above
0.48
S1: Pasture Fails throughout
expansion 0.53 0.490-0.565 0.34 0.35-0 50
] Passes
S2. Forest-belt 0.57 0.538-0.592 0.70 throughout 0.35—
conservation
0.50
] Passes
§3: Integrated 0.73 0.716-0.739 0.78 throughout 0.35—
organic system 0.50

Note: For each scenario, one of the four dimension weights was set in turn to 0.10, 0.20,
0.30, or 0.40, while the remaining weight was divided equally among the other three dimensions.
The reported range is the minimum—maximum index across these 16 illustrative weighting
combinations. This sensitivity analysis tests only the arithmetic robustness of the synthetic
example and does not validate the scenario scores.

® Environmental index Production index Financial index Behavioural and institutional readiness

The results are illustrated in Figure 1.

Figure 1 — Synthetic environmental, production, financial, and behavioural-institutional scores
used in the worked example. Values are illustrative inputs for demonstrating the assessment
framework and are not empirical estimates.

Figure 1 visualises the synthetic scores used in the worked example. S3 has the largest
assumed scores across the four dimensions, whereas S1 has an assumed environmental score of
0.34. Because these values were assigned for demonstration rather than estimated from
observations, the figure illustrates model behaviour and trade-offs, not measured scenario
performance.

Discussion

This study should be interpreted as a methodological proposal. The literature indicates that
pasture area alone is insufficient to characterise sustainable grazing because accessibility, water,
forage condition, infrastructure, mobility, veterinary services, and institutional conditions also matter
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[14, 15, 16]. The framework is designed to bring these factors into a common assessment, but the
present article does not quantify them for a representative sample of Kazakhstan’s farms.

The synthetic scenarios illustrate a potential trade-off: a scenario can receive favourable
production and financial scores while failing an environmental screening rule. In the worked example
S1 has E=0.34 and therefore fails the assumed Enin=0.40. This is not evidence that actual pasture
expansion necessarily causes ecological decline; rather, it demonstrates how the framework can
prevent economic gains from automatically compensating for a critically low environmental score.
Empirical testing should evaluate vegetation loss, erosion, fragmentation, and grazing concentration
around water points using observed spatial and field data [17, 18].

The higher environmental score assigned to the forest-belt conservation scenario is also
hypothetical. Its purpose is to represent mechanisms described in the literature, including vegetation
connectivity, shelter, wind protection, soil protection, and landscape resilience. Whether these
benefits occur, and at what magnitude, must be measured for the selected Kazakhstan study area.
Conservation measures should therefore be evaluated jointly with water access, grazing rotation,
livestock routes, and economic incentives rather than assumed to generate a predetermined index
gain [19].

S3 has the highest integrated score in the worked example because the demonstration dataset
intentionally assigns it relatively high values across all four dimensions. The value 0.73 is therefore
a property of the synthetic input matrix, not an empirical estimate of the effectiveness of an integrated
organic system. The methodological implication is narrower: a multidimensional framework can
make explicit whether a proposed system balances environmental, production, financial, and
behavioural-institutional criteria instead of optimising a single criterion [20].

The behavioural-institutional dimension is retained because adoption cannot be inferred from
biophysical suitability alone. Published evidence from Kazakhstan indicates that risk preferences
and related behavioural factors are relevant to organic-livestock transition [13]. In a future application,
certification costs, market access, technical support, contracts, cooperation, and resource capacity
should be measured directly rather than represented by assumed scores.

Once validated with empirical data, the framework could support the classification of pilot farms
according to environmental condition and transition readiness. Such classification should be treated
as a decision-support output, not as an automatic certification or investment decision. Farms with
low environmental scores would first require diagnosis of the limiting indicators, while farms with low
readiness scores would require investigation of financial, informational, or institutional barriers.

The principal limitation is that the scenario scores are illustrative rather than observed. No
representative farm sample, completed GIS layer stack, cash-flow dataset, or new behavioural
survey is analysed here. The equal weights and Ein=0.40 threshold are demonstration assumptions.
Future validation should report indicator-specific xmin/xmax values, within-dimension weights,
alternative aggregation rules, region-specific carrying capacities, discount rates and cash flows,
spatial resolution and projection, and uncertainty/sensitivity analyses. Transfer of evidence from
Europe, the Mediterranean, the United States, Australia, Africa, and Mexico to Kazakhstan should
also be tested rather than assumed because biophysical and institutional conditions differ.

Kazakhstan-specific validation is therefore a substantive requirement rather than a minor data
update. The empirical version should use current official national and regional sources for pasture
categories and use, protective forest belts, water infrastructure, degradation status, livestock routes,
veterinary accessibility, and carrying capacity. Such sources were not supplied for the present
methodological manuscript, so unsupported national pasture-area figures have been removed rather
than replaced with unverified statistics.

Overall, the worked example shows how the proposed framework can compare coordinated
and single-focus strategies without allowing an assumed environmental failure to be hidden by
stronger scores elsewhere. It does not establish which strategy is empirically preferable for
Kazakhstan. That question requires application of the framework to specified territories and farms
using transparent spatial, ecological, production, financial, and survey data.

Conclusion

This study proposes an integrated spatial-economic framework for future assessment of
organic livestock development in Kazakhstan’s pasture and forest-belt landscapes. The framework
combines spatial-environmental, production, financial, and behavioural-institutional dimensions and
adds an environmental eligibility rule to limit full compensation between ecological and economic
performance.
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The article does not estimate national pasture availability or report a completed GIS/economic
assessment. Instead, it specifies the data architecture required for empirical application, including
land-cover and forest-belt layers, water and infrastructure access, carrying capacity, farm production
records, cash-flow variables, and farmer-readiness data.

The four scenario scores (0.50, 0.53, 0.57, and 0.73) are synthetic worked-example values.
They demonstrate index calculation, environmental screening, and trade-off interpretation but should
not be read as measured scenario effects. Their purpose is methodological transparency.

The framework is designed to test combinations of rotational grazing, stocking control, forest-
belt conservation, water access, certification, training, market arrangements, and risk-management
measures once empirical inputs are available. The relative contribution of these measures remains
an empirical question.

Future studies should validate the framework in clearly defined Kazakhstan study areas, justify
normalisation ranges and thresholds, estimate economic cash flows over stated horizons, derive
weights from data or stakeholders, and conduct sensitivity and uncertainty analysis. Only after such
validation should the framework be used to support farm or territorial prioritisation.
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KA3AKCTAHHbIH XXAUbINbIMAbIK X)XOHE KOPFAHbILL OPMAH YXOJAKTAPbI
NAHAOWA®TAPBIHAOA OPTAHUKAIBIK MAJ LWAPYALLBbIbIFbIH AAMbBITYAbIH
TYXbIPbIMOAMAIbBIK HET3I: UHTETPAUUANTAHFAH KEHICTIKTIK-OKOHOMUKAIbIK
ToCn

OpeaHukanblK Man wapyawblfbifbiH mypakmbl Oambimy 3KO02USMbIK  Kayinci3oikmi,
OHOIpiCMIK  HeMUXXenifikmi, 3KOHOMUKarsblK OPbIHObIILIKMbI XoHe ¢hepmeprnepliH Kewyee
OalibiHObIFbIH bipee baranaydel manan emedi. byn adicmemerik Xymbicma Ka3akcmaHHbIH
JKalbInbIMObIK XXOHE KOPFaHbIW OpMaH Xosiakmapbl 6ap naHowagpmmapbiHda op2aHuKasbiK mail
wapyawblinbifblH 6aranayra apHanfaH UHMezpayusinaHfFaH KeHiCmiKmik-9KOHOMUKasbIK Heeai3
YCbIHbINadbl. Tacin KeHICMIKmIK-3KoI02ussblK, eHOIPICMIK, KapXXbiflblK XOHE MIHEe3-KYIIbIKMbIK-
uHcmumyuyuoHanodbik enwemoepldi bipikmipedi XeHe 3KOo2usblK Comci30ikmiH XXofaphbl
KapXbIiblK KepcemkiumepMeH morblK emernyiHe xon 6epmelmiH 3KOo2usifblK xXapamObiibiK
wapmbiH eHeizedi. Tepm aunomemukarsblK cuyeHapul ecerimey mapmibiH Kepcemy ywiH faHa
natiGanaHbinObl. Wnnocmpauusnsik ecenme mepm enuwemae 6ipdeli canmak 6epirir,
9KO0_UANbIK XapamOblnbliK weai emeMOik emec cy3ai pemiHOe Kapacmbipbinidbl. Od0icmeMeHi
Hakmbl KondaHy Kes3iHOe KepcemkKiwmep wapyawbifiblK XoHe 8emepuHapusbIK ecenmep,
HapblIKmblK 6aranap, kadacmpribiKk Oepekmep, KawbiKkmaH 30HOmay Mamepuandapbl XoHe
epmepriep cayanHamach! Hezi3iHOe Karnbinmacmbipbiiybl muic. Canmakmap MeH wekmi MoHOep
Hakmbl ©6HIPOIH XalblbIM CbilUbIMObIIbIFbI MEH 3KOJI02USNbIK KardalblHa colKec Heaizderir,
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Hamuxenep cesimmarndblKk mandaybiMeH mekcepinyi kaxem. 0,50, 0,53; 0,57 xeHe 0,73
UHOeKcmepi Hakmbl wapyawsbinibikmapOaH arnblHFaH 3MIAUpPUKablK  Hemuxenep eMec,
unacmpauyusinelk - MeHOep.  ¥CbiHbiiFaH Hezid bonawakma wapyawblniblK  0eHeeliHOeal
OepekmepmeH, GIS mandaybiMeH, 3KOHOMUKalbIK ecenmepMeH XXoHe  hepmepriep
cayarsiHamacbIMeH mekcepinyi muic.

TyliHOi ce30ep: opaaHuUKasnbIK Man wapyauwbinbifbl; XalblibiMOapdbl bacKkapy,; KopfaHbIW
OpMaH Xornakmapbl; myXXbipbiMOaMarsiblK He2i3; KeHiCMIiKmiK-aKOHOMUKAaSIbIK MacCifl; 3KO102UsifbIK
wek; Kazakcmar.

E.A. llynat6an
«Wokapim yHmnBepcuteT», 071410, KazaxctaH, Cemen, NmuHka 20A
*e-mail: e.dulatbai@shakarim.edu.kz

KOHLENTYANNIbHAA OCHOBA PA3BUTUA OPTAHNYECKOIO XXMBOTHOBO[CTBA B
MACTBULUHBIX TAHOWA®TAX U 3ALLUUTHBIX JIECOMNOJNIOCAX KA3AXCTAHA:
MHTErPUPOBAHHbIUN NPOCTPAHCTBEHHO-3KOHOMUYECKWU NOAXOA

Ycmoliyusoe pasgumue op2aHuU4ecKoz20 XugsomHogoOcmea mpebyem coeMecmHOU OUEHKU
3KOJI02UYECKUX oepaHuyeHud, rpou3800CMBEHHbIX pe3ynbmamos, 3KOHOMUYECKOU
ocywecmesumMocmu U 20mosHocmu ¢hepmepos K nepexody. B daHHoU memodornoaudeckol pabome
npednazaemcsi UHMezapupo8aHHasi MPOCMpPaHCMBEHHO-9KOHOMUYECcKasi ocHosa O0nsi 6ydywel
OUEHKU Op2aHuU4yecKkoao xueomHosodcmea 8 nacmOulHbix naHOwagmax u 3awumHbiX
necononocax  KasaxcmaHa. [1odxod  o06beduHsgem  nNpOCMpPaHCMB8EeHHO-3KOI02UYECKOE,
rnpou3eo0cmeeHHoe, (hUHaHCOB80E U 108eOEHHYECKO-UHCMUMYUUOHaIbHOe U3MepeHUs U 88o0um
ycriogue 3Kosioau4deckol rnpuemnemMocmu, He [0380/ISIuee MOSIHOCMbK KOMMIEHCUpo8amsb
KPUMUYECKYI0 3KOIT02UYECKYH HE3(hHEKMUBHOCMb 8bICOKUMU 3KOHOMUYECKUMU r1OKa3amesnsmu.
Yembipe aunomemuyeckux cueHapusi UCMOMb3YHOMCS UCKIoHYUMenbHo Ot 0eMoHcmpayuu
pacyema. B demoHCcmpayuoHHOM npumepe YembIpéM U3MepEeHUSIM MPUC8OEHbI pasHble 8eca, a
3KOs102uYecKull nopoa UcCronb3yemcsi Kak HeKoMreHcupyembilt ¢unbmp. [lpu npakmuyeckom
rnpuMmeHeHuU nokasamesiu OO/KHbI  (hopmMuposambCcsi 110  OaHHbIM  XO035LCMBEHHO20 U
8emepuHapHo20 ydema, PbIHOYHbIM UeHaM, KadacmposbiM CceedeHUsIM, Mamepuanam
ducmaHUUOHHO20 30HOUpPOoB8aHUSs U oripocamM ¢hepmepos. Beca u nopozossie 3Ha4yeHuUs1 Heob6xo0umo
060CHO8bIBamMb 011 KOHKPEMHO20 pe2uoHa, a ycmol4ueocmb pPe3ysibmamos [poeepsimsb
aHanusom 4yyecmeumersnbHocmu. MHdekcbi 0,50, 0,53; 0,57 u 0,73 asnsomcs unnocmpayUuoHHbIMU,
a He aMmnupudYeckumu oueHkamu. lMpednazaemass ocHosa mpebyem nocnedyrowel npoeepku Ha
OaHHbIx xo3sticme, GIS-mamepuanax, 3KOHOMUYECKUX pacdemax u orpocax ¢hepmepos.

Knroyeeblie crnoea: opeaHUYeCKoe XXUBOMHOB0OCMBO, yrpasneHue nacmbéuwamu;
3aWumHble 51ecornosiochl; KOHUenmyasbHas 0CHO8a; MPOCMpPaHCMEEeHHO-3KOHOMUYECKUU Mo0xo0;
aKosioaudeckul nopoe; Kazaxcman.
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T¥KbIM CANACbIHbIH AYblJT LUAPYALWIbIbIFbl OAKbINTIAAPbIHBIH ©HIMAUIITNHE 9CEPI

AHOamna: Kasipai aybin wapyauwblnbifbl 6HOIPICIHOe Xofapbl XXoHe mypakmbl eHiM anyObiH
Heeidai anfbiluapmmapbiHbiH 6ipi — cananbl myKbiMOblK Mamepuandbel muimdi naddanaHy.
TYKbIMHbBIH hu3UONIOo2UANbIK, BUOMO2USITIbIK XOHe WapyalwblbIKmbIK canackl eciMOikmepdiH eHy
XKblndamibirbiHa, e2icmikmiH 6ipkernki KanbinmacybiHa, 6acmarkbl aMy KapKblHbIHA XXoHe KeliHai
OHIMOIniK aneyemiHiH xy3eeae acybiHa mikened bikran emedi. S3epmmeydiH Hezi3ai MaKcamel — aybisl
wapyauwbinbifbl 0akblndapbiHbiH, COHbIH iwiHOe 6udaliObiH eHiMmOiniziHe acep ememiH MmyKbiM
canachlHbIH Heezi3ai KepcemkKilumepiH aHbiKmari, 0r1ap0biH NpakmMuKabiK MaHbI3bIH FbiflbIMU XOHE
cmamucmukarblk 0epekmep Heei3iHde baranay. XXymbicmbl opbiHOay 6apbiCbiHOA FbifibIMU
a0ebuemmepdi manday, canbicmbipmarbsl 6aranay, cmamucmukarnblK ManiMmemmepdi xyteney
JKOHe JXKapusinaHraH 3epmmey HemuxXesnepiH XuHakmay oadicmepi KosidaHblndbl. KasakcmaH
PecniybnukacbiHbiH 2025 xbinFbl pecMu depekmepiHe CoUKec, ezic HayKaHbiHa 2,3 MIIH MmMOHHa
mykbiM OalibiHOarbIr, mekcepifizeH mykbiMHbIH 99%-bI KOHOUUUSILIK Oerl maHbinfFaH. FbiibiMu
3epmmeyrnepde ipi ¢pakyusanel 6udali mykbimOapbiHbiH ecy Kyambl 90,26%-fa xemkeH, arn
)KeKesie2eH KopeKkmeHy HycKanapbiHOa eaicmikke wbliry kepcemkiwi 94,74%-0bl KyparaH. AnbiHFaH
HemuxKesiep mykbiM canacbiH anfbiH ana baranay, xofapbl pernpolykuusibl myKbiMdapobi
natidanaHy xoeHe onapobl cakmay mexHOI02UsICbIH cakmay aybln wapyawbifibifbl 0akblidapbiHbIH
©HiMAiniaiH apmmabipydbiH MaHbI30b! Wapmmapbl eKeHiH kepcemeoi.

Kinm ce3dep: mykbiM carnacbl; 6Heiwmik;, ecy Kyambl;, 6udal; 6HIMOIniK; myKbiM
wapyauwblbifbl; COPMMbIK Ma3sarsiblK;, €2iCMIKKe WhbIfy.

KIPICINE

Aybin wapyawbinbifbl — XanblKTbl a3blK-TYMIKNEH, ©HEepKacCinTi aybin  LWapyalwbifbifbl
LWKKi3aTbIMEH KamMTamacbli3 eTeTiH 9KOHOMWKaHblH, MaHbi3gbl cananapbliHblH,  Oipi.  Aybin
LWapyalbinblFbl 6HAIPICIHIH, TWIMAININ MeH TypakTbinblFbl €H angbiMeH eciMAiK Lapyallbinbifbl
OHIMAEPIHIH kenemi MeH canacbiHa OannaHbICTbl. Kasipri keseHae xanblk CaHblHbIH ©cCyi, a3blK-
TYNiKKe AereH CypaHbICTbIH apTybl, KMMMaTTbIH ©3repyi, Tonblpak KyHapnbifblfbIHbIH TOMEHAEYI XKaHe
OHAIPICTIK pecypcTap KyHbIHbIH ©CYyi aybin Wapyallblfbifbl JakblNgapbiHbIH OHIMAINIMH apTThipyablH,
TMiMAi XongapblH i3geydi kaxeT etedi. OcbiFaH GannaHbICTbl ©CIMAIK  LapyallbinbliFbiHAA
KoNnAaHbIaTblH TEXHOSMOMUANLIK LlapanapablH 9pKANCHIChIH FbINIbIMU HEri3ge KeTingipy e3ekTi
Macenenepain, 6ipi 6onbin oTbIp.

[akbingapabiH eHiMAiNiriH KaneinTacTelpaTbiH hakTopriap ken 6osFaHbIMEH, onapAblH ilWiHae
TYKbIMAObIK MaTepuanabliH canacbl epekile opbliH anagbl. Cebebi TyKbIM eciMaiKTiH XaHa yprarFblH
KanbiNTacTblpaTblH HEri3ri Ouonorusnblk Martepuan 6onbin caHanagbl. EricTikke eHrisinreH
TYKbIMHbBIH canacbl ecimaikTiH 6actankbl ecy ke3eHiHeH ©6acTtan OHblH Oykin BereTauuanbik
KeseHiHaeri AamyblHa acep eTyi MYMKiH. OHriWTiri ofapbl, U3NONOrMAnbIK TYpFblgaH TOSMbIK
XETIMreH XaHe COPTTbIK Tasanblfbl CakTanfaH TyKbiMAAp KOMawnbl Xafgan kanbinTackaH kesge
Oipkenki eckiH 6epyre MyMKiHAIK >xacangbl. An canacbl TOMEH TykbiMAapabl nanganaHy ericTikTiH
cvpeyiHe, eckiHoepaiH Oipkenki KanbinTacnayblHa, eciMAikTep apacblHaarbl 6aceKkenecTiKTiH
e3repyiHe XaHe HoTWXeciHOe eHIMAINIK aneyeTiHiH TomnbIK Xy3ere acrnayblHa anbin Kenyi biIkTumarn
[1-2].

TykbIM canachbl yfbiMbl Bip faHa kepceTkilneH wekrtenvengi. OHbIH Heri3ri cunatTamanapbiHa
3epTxaHanbIK eHrilTiK, ecy KyaTbl, TYKbIMHbIH Tasanblfbl, COPTTbIK Tasanblfbl, binFangbinsiFsl, 1000
TYKbIMHbBIH Maccacbl, TYKbIMHbIH, ipifniri MeH Gipkernkiniri, congan-akK aypynap MeH 3usiHKecTepAiH,
acep eTy pAeHreni xaTtagbl. Ocbl KepceTKilTepaiH >KMbIHTbIFbI TYKbIMHbIH, €FiCTiK >kafganblHaa
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KaHLanbIKTbl TMIMAj OHETIHIH XaHe ecCiMAIKTIH, 6acTankbl JaMy Ke3eHiH KaHLianblKTbl KamTamMachl3
eTe anaTblHblH aHblkTangbl. CoHObIKTaH TyKbiMAbl cebyre ganbiHaay Ke3iHae OHbIH TEK 3epTXaHarnblk
OHTILWTIriH emec, annbl (M3NoNOrnanbIK XaraanblH KeweHai Typae 6aranay kaxer [3].

TyKbIMHBIH, OHriWTIri — 6enrini 6ip xxafgannapaa eHin, KanbinTbl ©CKiH KanbINTacTbipy KabineTiH
cvnaTTanTbIH Herisri kepceTkiwTepaiH 6ipi. Byn kepceTkilw )ofapbl 60FaH canblH EriCTIKKE KaXEeTTi
O©CiMiK caHbIH KanbiNTacTblpy MyMKiHAIr apTaabl. [ereHMeH 3epTxaHanblK Kaffaraa aHblkTanfaH
OHILWTIK KepceTKilWi HaKTbl Aananblk Xafgangarbl ecimaikrepdid, nanga 6onyblH TOMbIK cunatTan
oepmengi. Cebebi ericTik xarganblHaa TYKbIMHBIH, ©HYiHE TOMbIpakK TeMNepaTypachl, bifFangbibik,
ceby TepeHairi, TonblpakTbiH, MEXaHMKarblK KypaMbl, KOPEKTIK aeMeHTTepaiH Mmesnwepi xaHe backa
Aa akropnap acep etegi. Ocbl cebenTi TyKbIMHbIH, 6CYy KyaTbl MEH EriCTIKKe LUbIFy KOpCeTKILUTEpPIH
e eckepy MaHpi3gpbl [4—6].

©cy KyaTbl TYKbIMHbIH, KOJTANCbI3 HEMECE e3repMerni xargannapga Tes3 XaHe OipKenki eckiH
KanbinTacTblpy kabineTiH cunatTanabl. Aybin Wapyawbinbifbl aKbiNgapblH epTe kektemae ceby
KesiHae TonblpakK TemnepaTtypacbiHblH TOMeH Oonybl, biFangblH KeTKinikcigiri Hemece OHbIH
WwamagaH Teic 60nybl TYKbIMHBIH 6HY MpOLEeciHe acep eTyi MyMmkiH. MyHaam xarganga ecy kyatbl
XOfapbl TyKbIMOapAblH, apTblkWwbibiFbl Oankanagbl. Onap Konawncbi3 Xargaunapra Tesimaipek
Gonbin, eckiHaepAai Kbicka Mep3iMm iWwiHae KanbinTacTbipyFa MyMKiHAIK ©6epeadi. HaTtwkeciHaoe
ericTikTeri ecimaiktepaiH gamy keseHaepi Oipkenki eTin, arpoTexHuKanblK ic-liapanapgbl Tvimai
XYprisyre »arfgan kanbointacagbl.

TyKbIMHbIH, (oM3MKarnbIK canachl Aa aybif LWapyallbiSibifbl ©HAIPICIHIH HOTUXECIHE bIKnan eTeTiH
MaHbI3abl hakTopnapablH Gipi 6onbin Tabbinaabl. TYKbIMHBIH, ipiniri, TONbIKTbIFLI XxaHe 1000 TyKbiM
Maccacbl OHbIH KypamblHOAFbl KOPEKTIK 3aTTapdblH MenwepiMeH ©OannaHbiCTbl. |pi opi TonbIk
TyKbiMOapaa ecKiHHiH GacTankbl AamyblHa KaXXeTTi KOPEeKTiK 3aTTapAblH, KOpbl >XEeTKiNikTi 6onybl
MYMKiH. Byn TambIp XyMeCiHiH, KanbinTacyblHa XaHe OCIMAIKTIH, anfallkbl gamy KeseHiHaeri ecy
KapKblHbIHA OH biknan etedi. [lereHMeH TyKbIM Menwlepi eHiMAINIKTI aHbIKTaWTbIH Xanfbl3 hakTop
€MeC, COHObIKTaH OHbl TYKbIMHbIH (OU3NONOTMAIbIK XKOHE reHeTUKanbIK canacbiMeH bipre kapacTbipy
kaxeT [5, 7-9].

TYKbIMHbIH, COPTThIK Tasanbifbl 4a aybls Wapyallblfblifbl JaKblngapbiHbIH OHIMAINIM MEeH eHim
canacblHa acep eTeTiH MaHbI3abl kKepceTkiw 6onbin caHanagbl. benrini 6ip copTka TOH reHeTMKanbIK
KacueTTepaiH cakTanybl OHblH, ©HIMAINIK aneyeTiH, nicy MepsiMiH, aypynap MeH Konaucbl3 opTta
XafgavnapblHa TesiMainirin Tvimai nanganaHyra mMymkiHaik 6epepi. CopTTbiK Tasanblfbl TOMEH
TYKbIM NanganaHbifiFaH Xarfganga ericTikTeri ecimaiktepain, OGnonornsanblik epekLuenikrepi opKerki
6onybl MyMKiH. MyHOal xafganga ecimaikrepaid nicy mepaimi, GuikTiri, aypynapra Tesimainiri xxeHe
OHIM KanbINTacTblpy epekweniktepi 6onbiHWa arblpMalubibikTap nanga 6onagbl. CoHAbIKTaH
canarnbl TyKbIM ©HAipyAe COPTTbIK Ta3anblKTbl CakTay MaHbi3abl MiHAeTTepAiH 6ipi 6onbin Tabbinagb!.

KasakctaH xafgamblHOa TyKbIM canacbiHbIH Maceneci aybin Lapyallbliblifbl ©HOIPICIHIH
Taburn-kKNMMaTTblK epekwenikTepiHe 6annaHbICTbl epeke MaHpisfra ne. Pecnybnuka aymarbiHbIH,
KeH 0onybl oHe ToMblpak-KNMMaTTblK XafgaunapablH SpTypniniri aybln  Wwapyalbinbifbl
AakblNngapblHbIH ecin-xeTinyiHe apTypni Tanantap kosabl. CONTYCTiK eHipnepae AsHAi Aakpingap
eHAipiciHae TemnepaTypa MeH bifFanablH, apakaTbiHackl MaHbI3abl 60rca, OHTYCTIK XXOHE OHTYCTIK-
WbIFbIC anMaKkTapaa cyapy MYMKIHAIr, XKofapbl TeMnepaTypa aHe TonblpaKTbiH, Ty34aHybl CUSKThI
hakTopnap MaHbI3abl pen atkapagbl. Weirbic KasakcTaH xafganbiHaa fa TeMmnepaTypanblk pexuMm,
TOMbIpaK epekwenikTepi XaHe bifFarnMeH KamTamachi3 eTiny AeHreni TYKbIMHbIH eHyiHe >XaHe
eciMaikTiH 6acTankbl AamyblHa biknan eTesi.

KasakcTanga aybin WwapyallblnbiFbl @HOIPICIHIH HEri3ri 6arbiTTapbIHbIH Oipi — AoHAI XKoHe OaHai-
OypwakTbl Aakbingap ecipy. OnapablH iwiHae 6uaanabiH 3KOHOMUKAanNbIK MaHbI3bl XofFapbl. buaan
OHIMAINIriHIH KanbINTacybl TYKbIM canacbiIMeH Katap, COpT epekLweniriHe, Tonbipak KyHaprbinblFbiHa,
MUHEpangblK KOpPeKTeHyre, bififariMEH kamTamMacbl3 eTinyiHe, ceby Mep3iMiHe eHe ecimaikTepai
Kopfay wapanapbiHa Tayengi. CoHAbIKTaH >KOfapbl ©HIM any yuwiH aTanfaH akropnapabiy
BaprnbifblH BipTyTac arpoTEeXHONOMMANbIK Xyne peTiHAE KapacTbipy KaxeT.

KasakctaHgoa TykblM canacblH Oakblay MeMmekeTTiK geHrenge xyprisinegi. 2025 Xblnfbl
pecmu manimeT GowbiHWa pecnybnukaga eric HaykaHblHa 2,3 MIH TOHHA TYKbIM AaviblHOANFaH.
CapanTtamara 2,1 MfIH TOHHA TYKbIM YCbIHbISbIM, OHbIH, 1,9 MIH TOHHACLI TekcepinreH. TekcepinreH
TYKbIMHbBIH 99%-bl KOHOUUMANBIK gen TaHbinFad [1]. Byn menimeTTtep TykbiM canacbliH Gakbinay
XYMECiHIH ayKbIMbIH XoHe aybln Lapyallubinbifbl 8HAIPICIH canarbl TYKbIMMEH KaMTamachl3 eTyadiH,
MaHbI3blH KepceTeai.
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TyKbIM WapyallbinbIFbIHbIH, TUIMAINIM TeK TYKbIMHbIH, canacblH TEeKCepyMeEH LeKTenvengi.
YKofapbl cananbl TyKbIM any yLwiH copTTapAbl Aypbic TaHgay, 6actanksl TyKbIMAblK MaTepuanibl
cakTay, anuTanblK XXeHe Xofapbl penpoayKunansl TykeiMaapabl 6HAIPY, TYKbIMAbI XUHAy4aH KeniHri
OHey XXoeHe cakTay TeXHOMNornanapbliH cakray KaxeT. byn wapanap TYKbIMHbIH, reHeTUKanbIK XKeHe
dur3nonormsnblKk KACMETTEPIH cakTayFa MyMKIHAIK ©6epegi.

KasakctaHOa oTaHObIK cenekumsa copTTapbliH eHAipicke eHri3y XeHe cananbl TYKbIM eHAipiCiH
apTTbipy GafFbiTbiHAA >XYMbICTap Kypridinyge. 2025 xbinbl ¥NTTbIK arpaprblk fbiibiMu-6iniv 6epy
opTanbifbl XyneciHoe 60 MbIH TOHHagaH acTam cynepanuTanblk, 3NUTanblK XXoHe Xofapbl
penpoaykumsinbl TykbIM eHgipinreH. COHbIMEH KaTap opTypJii TOMblpak-KNMMAaTTbIK KaFgannapra
GenimaenreH OTaHAObIK cenekuusiHbiH 236 copTbl YCbiHbIFaH [2]. Byn kepceTkiwTep TyKbiM
LapyallblnbIfbIHbIH, FEINBIMU XXaHe eHAIPICTIK MaHbI3blH ankbliHOANabI.

TykblM canacbl MeH ©eHiMAiNikTiH e3apa OGannaHbiCbl KenTereH fhbibiMU 3epTTeynepae
KapacTblpbififaH. buganm TyKbIMbIHbIH canacbiHa >KyprisinreH 3epTTeynepaiH OipiHOe TyKbiM
PPaKkUUACHIHBIH, MerLLepi MeH KOPEKTEHY XaffaWblHbIH, OHY >XoHe KeWiHr eHiM KepceTKilTepiHe
blknanbl  3epTTefireH. 3epTrey  HoTwXkKeciHae  ipi  dpakumanbl  TykbiMgapablH — ecy
kyatbl 90,26% 6onfaH. CoHbIMeH Oipre >kekenereH KOpeKTeHy HyckanapblHAa Kerneci yphnakTbiH
ericTikke wWblify kepceTkiwi 93,36-94,74% apanbifbiHaa TipkenreH, an 6akpinay HyckacbiHaa 6yn
kepceTkiw 87,20% 6onfaH [3]. Bakbinay MeH eH Xofapbl HOTUXe apacblHAafbl anbipMaLlbinblK 7,54
nanbI3ablK MYHKTTi KypafFaH.

Byn HaTwxenep TYKbIMHbIH, (OU3NONOrMANbIK canacbl MEH OHbIH, KEWiHr gamy KepceTkiwTepi
apacblHaa oenrini 6ip 6annaHbic 6ap ekeHiH kepceTedi. Ananaa TYKbIM canacbliHbIH ©HiMAinikke
acepiH Gip FaHa dakTop apkbibl 6aranay XeTkinikcia. [ananblk eHimainik kentereH dakropnapabiy,
GipneckeH ocepiHeH kanbinTacagbl. CoHAbIKTAH  fbiNbIMA - TypfbldaH  TYKbiIM  canacblH
arpoTexHonorvsHblH 6acka anemeHTTepiMeH GannaHbICTa 3epTTey KaxeT.

TyKbIM canacblH apTTbipyAblH 9KOHOMMKanbIK MaHbI3bl Aa Xofapbl. Cananbl TykbiM Bipkernki
OCKiH KanbINTacCTbIPbIN, KAXETTi ©CiMAIK ThiFbI3OblFblH KaMTaMacbl3 eTyre MyMKiHAik 6epegi. An
OHTILWTIr TOMEH TYKbIM KONAaHbIFaH Xafganga wapyallbinblk TYkbiM ceby menwepiH kebentyre
MaxOyp 6onybl MyMKiH. Byn Xafgarga TyKbIMAbIK MaTepuarnfa >XymcanaTblH LblFblH apTabl.
CoHbiMeH Oipre cupek ericTik apamwenTepiiH ecyiHe Konamnbl >Xardawm >kacar, eciMaikTepAin,
KOPEKTiK 3aTTap, Cy >XaHe XapblK YyLWiH 6acekenecTiriH e3repTyi MymkiH. Ocbl TypfblgaH anfaHga
cananbl TyKblIM nNanganaHy eHIMAINIKTI faHa emec, eHAIPICTIH 3KOHOMUKanbIK TuiMainiriH ae
apTTbipyfra biknan eteqi [10].

TykblM canacblH cakTay Macefieci Ae epekwe Hasap aydapyabl KaxeT eTefi. Tykbim
XUHanNfFaHHaH KeWiHri Ke3enOe OHbIH, biNFangblibifbl, TEMNepaTypachl XoHe KouMMaafbl cakrtay
Xaraavbl aypbic 6akbinaHbaca, eHriWwTiK NeH ecy KyaTbl ToMeHaeyi MyMKiH. XKofapbl binFangbinbik
MUKPOOPraHM3MaepaiH AamMyblHa XaHe TYKbIMHbIH, hM3MONOorusasblK kKapTatobiHa Xarfgan xxacanabl.
CoHAbIKTaH TyKbIMAbl cakTay KesiHge KovMa xarganblH Kyreni 6akbinay, TyKbiM napTusnapbIiH
Tasanay xaHe KaxeT OonfaH Xaraanaa KocbiMLIa 3epTXxaHanblK TeKCepy Xypridy MaHbI3abl.

3epTTey TakbIpblObIHbIH ©3€EKTiNir OCbIMEH TYCiHAipiNneai: aybin WapyallbifbliFbiHAA OHIMAINIKTI
apTTbIpy YLUIH >KOFapbl eHiMAi copTTapAbl €Hridy XeTKiMiKCi3, COHbIMEH KaTap onapgblH, canarnbl
TYKbIMAObIK MaTepuanbiH narnganany kaxeTt. Cananbl TYKbIM COPTTbIH FreHeTUKarnbIK aneyeTiH Tuimai
iCKe acblpyFa MyMKiHAIK 6epeTiH 6acTankbl hakTop peTiHae KapacTbipbinagbl.

OcbifaH 6annaHbICTbl 3epTTeyAiH MakcaTbl — aybin Wapyalwbifbifbl AakbinAapbiHbIH, COHbIH
iwiHae 6GuaanabiH eHimMAainiriHe acep eTeTiH TYKbIM canacblHbIH HETi3ri KOPCETKILUTEPIH FbINbIMU XXoHe
CTaTUCTUKarnbIK OepeKTep Heridinge Tangay XeHe onapAblH NpakTUKanblk MaHbI3biH Haranay.

3epTTey MakcaTbiHa COMKEC Keneci MiHOeTTep KOMbINAbI:

1. aybin  Wwapyawbibifbl  Jakblngapbl  TYKbIMbIHBIH - HEri3ri  cananblk
KepceTKiTepiH cunarray;

2. TYKbIMHbIH OHTILUTIFi MEH ©CYy KyaTbIHbIH 6CIMAIKTIH 6acTankbl 4aMyblHa 8CepiH
Tangay;

3. TYKbIMHbIH, (OM3MKarnbIK )KoHE COPTThIK CanacblHblH, MaHbI3blH aHbIKTaY;

4. KasakctaHgafrbl TykbiM canacblH 6akbinay GombiHWA pecMn CTaTucTuKanblk
KepceTkilTepai KapacTtblpy;

5. FbIbIMW - 3epTTeynepaeri HakTbl CaHAblK KepceTKilTep HeridiHge TyKbIM
canachbl MeH €eriCTikKe LWblFy apacbiHaafFbl 6arnaHbIcTel baranay;

6. cananbl TyKbIM nMavfanaHygblH aybin  WapyawbinbiFbl  eHAipiciHaeri

NpakTuKanblKk MaHbl3blH aHbIKTaAy.
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3epTTeyaiH  fbiNbIMM  XaHanbifbl  TYKbIM  canacbiHblH, OipHele Heri3ri  KepCeTKilliH
KasakcTangarbl Kasipri pecMu ManiMeTTEPMEH aHe buaan TyKbIMbIHA XYPri3inireH FoifibiMy 3epTTey
HoTMXenepiMeH OGannaHbICTbipa OTbIPbIN KapacTblpydaH Typadbl. 3epTrey HaTwkenepi TyKbiM
canacblH 6aranaygpbiH aybin Wwapyawbisbifbl OHAIPICIHIK TUIMAINITH apTThipyAarbl MaHbI3bIH Xyreni
Typae TyciHaipyre MymkiHaik 6epegi.

3epTTeyaiH npakTukanblk MaHbl3bl anbliHFaH HaTXenepai TyYKbIMAbIK Matepuanibl TaHaay,
TYKbIM canacbiH Gakbinay XeHe aybif Lapyalwbibifbl AakblngapbiH cebyre ganbiHaay KesiHge
nanganadyfa 6onaTbiHAbIFbIMEH cunaTTanagbl. Cananbl TYKbIMAbl AYPbIC TaH4AY XXOHE OHbl cakTay
TananTapblH OpblHAAY EriCTiKTiH Gipkenki kanbinTacyblHa, eciMaikTepaid 6actankbl 4amy »KaFganbliH
)KakcapTyFa XaHe eHiMAiNik aneyeTiH TMiMAi nanganaHyra MyMkiHaik 6epegi.

3epTTey MaTepmangapbl MeH agictepi

3epTTey opebu-Tangamanblk cunatta XKyprisingi. 3epTrey marepuanbl peTiHAe aybin
LWapyallbinblFbl AaKblTAapbiHbIH, TYKbIM CanacbiHa apHanfaH fbifibiIMU XXapusnaHeiMaap, KasakctaH
PecnybnukacbiHbIH, aybin Wapyallbinbifbl canacbliHAarbl PECMU CTAaTUCTUKANbIK XXoHe aknapaTTblK
MaTtepuvangapbl nanganaHbingbl.

3epTTey bapbicbiHAA canbiCTbipManbl Tangay, fbiibiMy aknapaTTbl XXyneney, cTaTucTmkanblk
AepeKkTepai KunHakTay XeHe KepceTkiluTep apacbliHaarbl 6annaHbiCTbl cananblk 6aranay aaicTtepi
KonAaaHbINabl.

Herisri 3epTTey HbiCaHbl peTiHOEe aybin  LWapyawbibifbl  OaKb4apbiHbIH, - TYKbIMAbIK
MaTtepuarnbl, OHbIH iWiHAe 6uaan TYKbIMbl anbiHAbI.

TyKbIM canacblH cunaTTanTbliH HEri3ri KepceTkiTep peTiHae:

© OHTILUTIK;

e ©CY KyaThl;

e €riCTIKKE LUbIFY;

e COPTTbIK Tasarblk;

o TYKbIMHbIH (OM3MKarbIK canachl;

o huTOoCaHUTapPNbIK Xafganbl KapacTblpbingbl.

3epTTeyae aBTOpPAbIH XeKke Agananblk ToXipUOeciHiH HoTWXKenepi KongaHbiFaH oK. CaHabIK
MoniMeTTEpP XapusiflaHfFaH FbiNbIMU 3epTTeynepaeH xoHe KasakctaH PecnybnukacbiHbiH pecmu
aknapar ke3gepiHeH anbiHabl.

HaTtuxenep XoaHe Tankbinay

KasakcTaHaarbl TYKbIM KOPbI )K6HE OHbIH canachl

KasakcTanga aybin WwapyallbinbiFbl @HAIPICIH TYKbIMMEH KamTaMachl3 €Ty MEMMEKETTIK arpaprblk
casicaTTblH MaHbI3abl 6arbITTapbiHbIH Oipi 60nbIN Tabbinaasbl.

2025 xbinfFbl eric HaykaHblHa pecnybnvka 6ombiHWa 2,3 MAH TOHHA TyKbIM AanbiHaanFaH. OHbIH
iwiHae 2,1 MNH TOHHACHI TONbIK capanTamara Tancelpblnbin, 1,9 MAH TOHHACkI TekcepinreH. TekcepinreH
TYKbIMHbIH 99%-bl KOHAMUMANBIK Aen TaHbinFaH [1].

byn kepceTkiwTi nambi3gblk TypAe TangaraHga, 1,9 MIAH TOHHA TeKCepinreH TYKbIMHbIH
wamameH 1%-bl GenrineHreH TananTtapra CoMKec KENMEreH HeMece KocbiMLa wapanapbl KaxeT eTKeH
aen 6aranayra 6onagel. ABcontoTTik ecente by WwWamameH:

1 900 000 % 0,01 = 19 000 TOHHa.

[lemek, TekcepinreH TYKbIM KenemiHiy wamameH 19 MblH TOHHacbl cana TanantapbiHa TOMbIK
COMNKeC Kenmeyi MyMKiH.

TwicTi pepektep 1-kectene KenTipinreH.

Kecte 1 — Kasakctangarbl 2025 Xbinfbl TyKbIM AarblHAay XaHe 6akbinay kepceTkiwTepi

KepceTkill Menwepi
TyKbIMFa Xanmnbl KKETTIAIK 2,3MIHT
CapanTtamara TancblpblifiFaHbl 21 MAHT
TekcepinreHi 1,9MIHT
KoHanumsnblk TyKbiM yneci 99%
TekcepinreH TyKbIMHbIH LWapTTLl TYpAe ~1%
KOHAMUMANBIK eMec Geniri

Hepek: KasakctaH Pecnybnvkacsl Aybin wapyallbifbiFbl MUHUCTPAIMHIH, pecMn ManiMeTTepi

[1].
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KecteneH kepiHreHaen, pecnybnunkagarbl TYKbIM KOPbIHbIH ©acbim Geniri cana TananTtapbliHa
conkec keneqi. byn aybin wapyawbinbiFbl 4akbl4apbiH YakTblibl XaHe cananbl cebyre KaxeTTi
MaTtepuanablk 6a3aHblH KanbinTackaHbIH KepceTeqi.

TYKbIMHbIH ©CYy KyaTbl )K9He eriCTiKKe WbIfybl

OHriWTIK KepceTKili TYKbIMHbIH canacblH cunaTTanTbiH MaHbI3gbl 6enri 6onFaHbIMEH, OHbIH,
eriCTiK XXaFaanblHOarbl aneyeTiH TonblK kepceTnenai. CoHAbIKTaH TYKbIMHbIH, ©CY KyaTbl MEH ericTikke
LWbIFY KepceTKiTepiH Gipre kapacTblpy KaxeT.

Bugan TyKbIMbIHbIH CanacbiHa apHarfaH fFbifibiIMy 3epTTeyae TYKbIM MerILEPiHIH 6Cy KyaTblHa
acepi 3epTTenreH. Hatmxecinge ipi dpakumsnsl TykeiMaapablH ecy Kyatbl 90,26% 6onfaH.

3epTTeyge KOPEKTiK anemMeHTTepMeH KamTamacbhld eTydiH apTypni  Hyckanapbl Aga
kapacTblpbinFad. KenbGip 2:1:1 NPK HyckanapbliHOa Keneci yprnakTblH, €ricTikke LwWwbiFybl 93,36—
94,74% apanbifbiHaa 6onfaH. bakpinay HyckackiHga 6yn kepceTkiw 87,20% kyparaH (Kecte 2).

Kecte 2 — Kbickbl 61aar TYKbIMbIHbIH, EMCTIKKE LUbIFY KOpPCETKILITEPI

Hycka EricTikke woiry, %
bakpbinay 87,20
PK Hyckanapbl 90,26-92,48
2:1:1 NPK Hyckanapbl 93,36-94,74

Bakbinay »aHe eH »ofFapbl HOTWXKE apacbiHAarbl anbipMaLUbIbIK;

94,74 — 87,20 = 7,54 nanbI3gblK NyHKT.

CanbicTblpMmansbl Typae ecentereHge:

7,54 /87,20 x 100 = 8,65%.

AFHM 3epTTeyae KapacTbipbifiFaH eH XoFapbl kKepceTkil 6akbinay HyckacbiHaH WwamameH 8,65%
»KOfFapbl 6onFaH.

byn HeTwke TyKbiIM canacbl MEH OHbIH, KanbinTacy XafgannapbiHblH ©CIMAIKTIH  Keneci
ypnarbiHbIH, €riCTiKke LWbIFyblHA blKNan eTeTiHiH kepceTeni. [lereHmeH Gyn anbipMalbUbIKTbl TEK
TYKbIM canacbiMeH GannaHbICTbipyFa 6onmanabl, BUTKEHI 3epTTey XafqanblHaa KOPeKTeHy AeHreni
0e e3repTinreH.

TyKbIM MesLepiHiH MaHbI3bI

TyKbIMHbIH, b3MKanblK enLiemaepi Ae OHbIH PU3NONOrMsAnbIK KacuetTTepiMmeH BannaHbICThbl
Gonybl MyMKiH. Ipi TykbiMaapAa KOPEKTiK 3aTTapAblH, KOpbl canbiCTbipManbl TYPAE XOFapbl
OonfaHgblkTaH, eHy GapbiCbiHAA 6CKiHHIH 6acTankbl JaMyblHa KaXXeTTi pecypcTtap XeTKinikTi 6onybl
bIKTUMAan.

3epTTey HaTWXKeCiHAE ipi TYKbIM (bpakumanapbiHbiH ecy KyaTbl 90,26% 6onfaHbl aHbIKTasnfFaH.
CoHblMeH KaTap 3epTTeywinep TyKbIM MerLepiHiH apTybl Keneci ypnakTblH ericTikKke LUbIFy
KepceTKiLTepiHiH XakcapybiMeH GannaHbiCTbl 6onfFaHblH xabapnaraH (Kecte 2).

Byn manimeTTep TyKbiM AaMbiHAay KesiHAe TykbiMaapAbl dpakuuanapra 6eny xeHe ipiktey
TexHomnornsanapblHbIH NPaKTUKanbIK MaHbI3blH KepceTeai.

Ananga ipi TyKbIM OpKallaH >XOofapbl eHiMAiNikke aBTOMaTtTbl TypAe keningik 6epmengi.
TyYKbIMHBIH, canacbl OHbIH reHeTuKanblk epekweniriveH, OU3MonornanblK XeTinyiMeH, cakray
XaFganbIMEH XXeHe aypy KO3ObIpfbllUTapbiMEH 3akbiMaaHy AeHrenimeH bipre GaranaHybl THic.

CopTTblK TasarnblKTblH 6HIMAINIKKE biKkNanbl

CopTTblk TasanblK TYKbIM CanacblHbIH FEeHETUKamnblK KOMMOHEHTIH cunaTttangbl. CopTThIK
TasanblKTblH, >KOFapbl Oonybl ericTikTeri eciMmaiktepaiH 6uonornansik  GipkenkiniriH - cakrayfa
MYMKiHAIK 6epeni.

KasakctaHgarbl pecMu Tanantap 6ombiHWA TYKbIMHbBIH COPTTLIK Ta3arblfbl OHbIH CaHaTbIHA
GannaHbICTbl OenrineHeai. >Kofapbl penpoaykumsanbl XeHe anuTanblk TyKbiIMAapAbl eHAipy
OapbiCbiHAA COPTTbIK COMKECTIK MEH TYKbIM CanacblH cakTay MaHpbI3abl.

CopTTblk Tasarnblk TOMEHAEreH >karganaa ericTikre apTypni Guonorusansik kacueTTepre ue
ecimaikrepaiH yneci apTybl MyMKiH. Byn nicy mepaimaepiHiH, apkernkiniriHe, aypynapra Tesimainik
OEHreniHiH, e3repyiHe xxaHe eHiM canacblHbIH, TYPaKCbi3g4aHyblHa biknasn eTyi bIkTumann.

CoHAabIKTaH Xofapbl ©HIMAI COPTTbl TaHAay XeTKinikcid. OHbIH, TYKbIMAbIK MaTepuanbiHaafbl
COPTTbIK KacueTTepaiH cakTanybl a MaHbI3abl.

TyKbIM canachbl XXoHe 9KOHOMMUKATbIK TUIMAiNiK

TykbIM canacbliH Gafanay Tek GMONornanblK TYpFblaH eMec, SKOHOMMWKanbIK >XafblHaH Aa
MaHbI3abl.
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OHriLWTIr TOMEH TYKbIM NanganaHbiiFaH Ke3ge KaxeTTi oCiMAik caHblH KamTamachi3 eTy YLUiH
ceby menLiepiH kebenTy kaxeT 6onybl MyMKIH. Byn TyKbiMFa XKyMcanaTblH LWbIFbIHOLI apTTbipagbl.

Mebicanel, wapyawsbinblkka 100 rektap erictikke 200 kr/ra TykbIM KaxeT genik. XXannbl
KaXKeTTinik:

100 x 200 = 20 000 kr = 20 TOHHa.

Erep cananbl TyKbIMHbIH TWiMAi eHriwTiri >xofapbl 6onbin, ceby menwepiH 10%-ra azantyra
MYMKiHZIK 6epce, WwapTTbl Typae:

20 x 0,10 = 2 TOHHa

TYKbIM YHEMAENYi MYMKIH.

Ananpa MyHOam ecen HakTbl ©HAIPICTIK XaFgarhda TYKbIMHbIH 3epTXaHanblK eHrilTiriHe,
ericTikke wbifybiHa, 1000 TykbiIM MaccacbiHa, ceby Mep3iMiHe >XaHe Tomblpak XardanbiHa
OarinaHbICTbl KanTa ecenTenyi Tuic.

OcblgaH TykbIM canacbliH angblH ana aHblkTay TeK arpoHOMUASbIK eMecC, 3KOHOMMUKaIbIK
WwewimMm kabbingay yLWiH ge KaxXeT eKeHiH kepyre 6onagbl.

KasakcTaHgarbl oTaHgbIK TYKbIM LapyaLlbifbifbl

KasakctanHga cananbl oTaHAbIK TYKbIM @HAIPICIH apTTbipyFa Aa keHin beniHyge.

2025 xbinbl ¥ATTbIK arpapnblK foinbiMU-6inim 6epy opTanbifbl XyneciHge 60 MblH TOHHagaH
actam cynepanuTarnblk, aNuTanblK XXoHe ofapbl PenpoayKumsanbl TYKbIM eHgipinreH. CoHbIMeH
Kkatap opTypni TOMNbIpak-KNUMATTLIK >Kafrgannapra OenimgenreH oTaHablK CcenekuusiHblH 236
copTbl YCbIHbINFaH (Kecte 3).

Kecte 3 — KasakcTaHgarbl oTaHAblK TYKbIM ©HAIPICIHIH kenbip KepceTkiwTepi

KepceTkill 2025 xbInfFbl ManimeT
>Korapbl caHaTTbl TYKbIM ©HAIPICI >60 MbIH, T
¥CbIHbINFaH OTaHAbIK cCopTTap 236
E:ﬁ:rnci:;?:gz;? cenekumnsa copTTapblHbIH, EriCTiK >11 MblH ra
>Kannbl eHiM kenemiHiH ecyi =9 MbIH T

Byn kepceTkiwTep KasakcTaHga TyKbIM LUapyallblbIfbIHBIH TEK aybll  LWapyallbisiblifbl
eHAipiCiH KaMTamMachl3 eTeTiH cana eMec, COHbIMEH Bipre cenekumsi MeH fbinbIMU 3epTTeynepain,
HaTWXKenepiH eHAipicke eHridyiH MaHbI3bl TETIr eKeHiH kepceTei.

TyKbIM canacblH cakTay Macernenepi

TyKbIMHbIH 6acTankbl canacbl »ofapbl OonfaHbIMEH, OYPLIC CakTanMaraH Xafdanaa OHbIH
dusmnonorvanbik KacveTtepi TemeHaeyi MyMkiH. COHAbIKTAH TyKblIM canacblH KamTamacbl3 eTy
XYWMeCi XnHay ke3eHiHeH 6actan cebyre AeniH xarnfacybl KaxeT.

Herisri TanantapgpblH kKaTapblHa TYKbIMAbI YakbITbIHAA XKUHAY, KAXKETTi AeHrenre AeniH KkenTipy,
Tasanay, cypbinTay XXaHe cakray XaffaunbiH 6akbinay xxatagpl.

Konmaga Temnepatypa MeH bIiFangbiblKTbiH WaMagaH ThiC Xofapbl 60Mybl TYKbIMHbIH,
PU3NONOrManblK  KapTalbliH  Xblngamgatybl  MyMmKiH.  COHbIMEH KaTap 3USIHKECTep MeH
MUKPOOPraHM3MaepaiH Tapanybl TYKbIMHbIH, CanacblH ToMeHaeTei.

Ocbl cebenTi TyKbIM canacblH 6akbinay 6ip peTTik 3epTxaHanblK TEKCEPYMEH LUEKTENMeYi TUic.
TykbIM napTusckl cakray 6apbicbiHAa Aa Mep3imai Typae 6akpinaygaH eTkisinyi kaxeT.

KopbITbiHAbLI

3epTTey HaTWXKenepiH Tangay TyKbiM canacbiHblH aybifl Lapyallbifbifbl AakblingapblHbIH
eHimainiriHe acep eTeTiH MaHbI3abl 6acTankbl akTop eKeHiH KepCeTTi.

KasakcTtaHHblH 2025 XbinfFbl pecMu Aepektepi GoublHWA eric HaykaHblHa 2,3 MSIH TOHHa
TYKbIM JanblHOanfaH, an 3eptrenreH TyKbiMHbIH, 99%-bl KOHOMUMANBIK Aen TadbiFaH (Kecte 1). byn
pecnybnvkaga TyKblM canacblH 6akbinayablH, KeH Kenemae XyprisineTiHiH kepceTtes,i.

FoinbiMn  3epTTey  HoTuxenepiHae ipi  pakuuansl  ©uaan  TykbIMAApbiHbIH - ©Cy
kyaTbl 90,26% GonfaH. An >xekenereH 2:1:1 NPK HyckanapbiHOa Keneci ypnakTblH ericTikke
whoiFybl 93,36-94,74%, an Gakbinay HyckacbiHaa 87,20% kyparaH (Kecte 2). EH Xofapbl aHe
Gakpbinay kepceTkiluTepiHiH arblpmachk! 7,54 nanbi3ablk NYHKTKE XETKEH.

KasakcTtaHga oTaHAbIK TYKbIM LapyaLlbinbiFbiH AaMblTy 60MbIHLWA Aa OH ypaicTep 6ankanagb!.
2025 xbinbl YAFBO xyreciHae 60 MblH TOHHagaH actaM XofFapbl CaHaTTbl TYKbIM OHAIPININ, apTypni
TONbIpaK-KNMMaTTbIK Xafgannapra 6evimgenren 236 oTaHabIK COPT yCbiHbINFaH (Kecte 3).
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YKannbl anfanga, TyKbliM canachl Xofapbl ©HIM anygbliH, kanfbi3 dakTopbl 60nbin TabbinmMangsbi.
OHiMAinNikke Tonblpak KyHapsblfblfFbl, bIFIFANIMEH KamMTaMachl3 €Ty, KOPEKTEHY AEHremni, KMMMaTTblK
Xargannap, ceby mMep3simi )xaHe eciMAiKTepai Kopray TexHonormanapbl katap acep etegi. [lereHmeH
cananbl TyKbIM OCbl bakToOprapablH, TWiIMAi XXYMbIC icTeyiHe KaeTTi 6acTankpl ericTik HerisiH
kanbintacTblpagbl.

CoHpabikTaH KasakcTaH afgavblHOa TyKbIM canacbiH 3epTxaHanblk 6akbinayapbl XeTingipy,
XOFapbl penpoayKUMsnbl XaHe anuTanblK TYKbIM YHeCiH apTTbIpy, XeprinikTi Tonblpak-KnnmaTTbIK
Xargannapra 6enimgenreH copTTapabl KEHIHEH nanganaHy XXeHe TyKblM cakTay TexHonormsinapbiH
XeTingipy aybin wapyaulbifblfbl @HIMAINITH apTThipydblH MaHbI3abl 6aFbITTapbiHbIH, Oipi 6o5bIn Kana
Oepeni.
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BNMUAHME KAYECTBA CEMSAH HA YPOXXAUHOCTb CEJIbCKOXO3ANCTBEHHbIX
KYJNIbTYP

B cospemeHHOM cernbckoxo3saticmeeHHOM rpou3sodcmee 00HOU U3 OCHOBHbIX pedrochiioK
rony4eHUsi 8bICOKOU U cmabunbHol npodyKuuu s5ersemcs 3EKMUBHOEe UCIoIb308aHUe
Ka4ecmeeHH020 ceMeHHo20 Mamepuara. Pu3uonoauyeckoe, buosoau4yeckoe U Xo35UCmeeHHoe
Kayecmeo CeMsiH HarnpsiMyro 65usiem Ha CKOpOCMmb rpopacmaHusi pacmeHul, pasHOMepPHOoe
opmuposaHUe [M0Ce808, HayvallbHble mMeMrbl pa3eumusi U peanu3ayuro rnomeHyuana
nocnedyrowel npodykmueHocmu. OcHosHasi Uesfb  Uccrie008aHUSI-8bISI8UMb  OCHOBHbIE
rnokazamesiu Ka4ecmea CeMsiH, 8/IUSIWUE Ha ypoXaliHOCMb CE/IbCKOX035UCMBEHHbIX Kyibmyp, 8
moM 4Yucre nweHuUubl, U OUEeHUmMb UX [paKmu4yecKkoe 3Ha4yeHue Ha OCHO8e Hay4yHbIX U
cmamucmudeckux OaHHbIX. [lpu ebinonHeHuUu pabombl UCMO/Ib308aIUCE MemoObl aHasu3a
Hay4YHoU flumepamypabl, CpasHUMesIbHOU OUEHKU, cucmemMamu3ayuu cmamucmu4eckux 0aHHbIX U
060buweHus onybnukoeaHHbIX pesyrbmamos uccredosaHuli. CoanacHo oghuyuarbHbiM daHHbIM
Pecnybnuku Kazaxcman 3a 2025 200, kK nocegHoU KamraHuu rnod2o0moesieHo 2,3 MIIH MOHH CEMSIH,
99% npomecmupo8aHHbIX CEMSH Mpu3HaHbl KOHOUUUOHHbIMU. B Hay4Hbix uccredoeaHusix
MOWHOCMb 8CXOXECMU KPYNHOMPaKUUOHHbIX ceMsiH nueHuubl docmuasa 90,26%, a 6 omdesnibHbIX
gapuaHmax numadus rnokazamesb gcxoxecmu cocmasusi 94,74%. [Mony4yeHHble pe3ynbmamel
ceudemerniscmeytom 0 moM, Ymo rpedsapumernibHasi OUeHKa Kadecmea CeMsiH, UCMOoIb308aHue
CeMsiH 8bICOKOU penpoldyKyuu u cobrodeHUe mexHoo2uU UX XPaHeHUs S6/somCcs 8a)XHbIMU
YC108USIMU M0BbIWEHUS YPOXalHOCMU CeIlbCKOX035UCMBEHHbIX Kyibmyp.

Knoyeebie crnosa: Kayecmeo CeMsiH, 8CXOXecmb, 3Hepaus rnpopacmaHus; nueHuya;
ypoxalHocmb, ceMeH0800CMaB0; Copmoeasi YUCmoma; rosiegasi 8CX0Xecms.
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THE EFFECT OF SEED QUALITY ON CROP YIELDS
In modern agricultural production, one of the main prerequisites for obtaining high and stable

products is the effective use of high-quality seed material. The physiological, biological and economic
quality of seeds directly affects the germination rate of plants, the uniform formation of crops, the
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initial rate of development and the realization of the potential of subsequent productivity. The main
purpose of the study is to identify the main indicators of seed quality that affect crop yields, including
wheat, and to assess their practical significance based on scientific and statistical data. Methods of
scientific literature analysis, comparative evaluation, systematization of statistical data and
generalization of published research results were used in the work. According to the official data of
the Republic of Kazakhstan for 2025, 2.3 million tons of seeds were prepared for the sowing
campaign, 99% of the tested seeds were found to be conditioned. In scientific studies, the
germination rate of coarse-grained wheat seeds reached 90.26%, and in some food variants, the
germination rate was 94.74%. The results obtained indicate that a preliminary assessment of seed
quality, the use of highly reproducible seeds and compliance with their storage technology are
important conditions for increasing crop yields.

Keywords: seed quality; germination;, germination energy, wheat; yield; seed production;
varietal purity; field emergence.
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AHHOmauyus: [ezspalauus 3emesib sersgemcss 00HUM U3 akmopos, 02paHUHusaroulux
3ghgheKkmugHoe cerlbCKOX0351UCMBEeHHOe UCIMOob308aHUEe meppumopuu U CoxpaHeHUe noYeeHHO20
nnodopodus. Llenbto Hacmosiwel pabomel s8n51ack oyeHKa CO8PEMEHHO20 COCMOSIHUSI 3eMerlb
Ecebornamoscko2o cenbcko2o0 oOKpyea AKcycko2o patioHa obnacmu XXemicy Ha ocHose
Mamepuasios obcriedosaHusI U 31eKMPOHHOU Kapmbi Oegpadayuu, 8KYas 3acosieHue, a makxe
onpedesieHUe OCHOBHbIX HarpaeneHul yrydweHus OespaduposaHHbIX 3emersb. Teppumopusi
uccredosaHusi pacriofioxeHa 8 80CMOYHOU Yacmu AKCYycKoeo palioHa, 8 20pHOCMerHol 30He
ueHmparneHouU 4Yacmu npedezopuli [DxyHaapckoeo Anamay. Obwas nnowadb obcriedosaHHOU
meppumopuu cocmaensem 24 274,1 2a. AHanu3 mamepuarnog obcriedogaHusi rokasas, 4mo
3eMriU, He OC/IOXHEHHbIe ompuuameribHbIMU rpu3Hakamu, 3aHumarom 4 167,9 ea, unu 17,2 %
obuwel nnowadu. Haubornee wupoko npedcmasneHs! 3aujebHeHHble 3emnu — 8 257,4 2a (34,0 %).
lnowade cmbimbix 3emerib cocmasrisem 5 907,8 2a (24,34 %), 3acorneHHbix — 4 471,7 2a (18,42
%), nepeysnaxHeHHbIx — 721,9 2a (3,0 %), 3abonoyeHHbIx — 226,1 ea (0,93 %), conoHyo8bIx —
177,8 2a (0,7 %). lNpodue 3emnu 3aHumarom 343,65 ea (1,41 %). YcmaHoerneHo, Ymo cyu,ecmeeHHoe
3HayYeHue Orisl CeJIbCKOX035lCMB8EHHO20 UCIMOMb308aHUS meppumopuu UMerm rpoueccbi 600HOU
3pos3uu, 3aconieHuss U 3awebHeHHocmu rno4ys. DPOpMUPOBaHUKD 3POOUPOBaHHbLIX 3eMerib
criocobcmeyrom ocobeHHocmu pernbega U pacrpocmpaHeHue 1ecco8UOHbIX CyallUHKOS,
nodamnuebix K pas3Mbli8aHulo. B MOHUXeHHbIX 3rnemeHmax penbegha 6nu3koe 3are2aHue
2pyHmMosbIx 800 OKasblgaem e/iusHue Ha rnpouecchbl 2audpomopgpusma U 3aconeHus. [nsa
YIyqWeHUs COCMOSIHUS 3eMeflb  HeO0bX00UM KOMIIEKC Op2aHU3aUyUOHHO-X035UCMBEHHbIX,
as2poOmexHUYeCKUX, azspoMesiuopamueHbIX, J/1eCOMeuUopamueHbIX U 2uOpOoMenuopamueHbIX
mepornpusmut. Ocoboe 3HayYeHue uMerm no4Yeo3awumHbie cegsoobopomel, UCMOIb308aHUE
MHO20/1eMHUX mpas, NPomueo3Po3UOHHass 0bpabomka no4sbl, peaynuposaHue rno8epxXHOCMHO20
CmoOKa, OpeaHu3ayusi payuoHanbHo20 nacmbéuweobopoma u nepuoduyecKuli KOHMPOIb
COCMOSIHUS 3eMeTTb.

Knroyeebie crnoea: Oespadauusi 3emernb, ro4yea, 800Hasi 3pO3us, 3acOsieHUe, CMbIMmbIe
r1048bI, MoY8EHHOE 1000podue, MesIuopayus.

BBepgeHune

3emMernbHble pecypcbl  ABNAIOTCS OCHOBOM CENbCKOXO3SINCTBEHHOIO MNPOW3BOACTBA, a
KayeCTBEHHOE COCTOsIHME MOYB HEMOCPEOCTBEHHO onpeaenseT NPO4YKTUBHOCTbL arpO3KOCUCTEM U
YCTOMYMBOCTb 3eMMenonb3oBaHns. [lerpagalmoHHble Npoueccbl CONPOBOXAAKTCA yXyALEHNeM
dU3NYECKNX N XUMUYECKUX CBOWCTB MOYBbI, MNOTEPEn MMAOAOPOAHOINO CIOA W CHWKEHWEM
NPON3BOACTBEHHOMO NOTEHUMana cenbCKOX03ANCTBEHHbIX yroaun [1, 2].

OgHum n3 Hambonee pacnpoCTpaHeHHbIX BWAOB Aerpajaumm sBrsieTCs BOAHAs 3po3us.
CoBpeMeHHble  UCCMedoBaHUA  MOKa3biBalOT, YTO €€  MHTEHCUMBHOCTb  onpegensertcs
B3aMMOLENCTBUEM KMMaTU4eCcKnx paktopoB, penbeda, MNOYBEHHONO MOKPOBa, Xapakrepa
3eMnenonb3oBaHns N pactutenbHocTh [3, 4, 5]. Ha cenbCKOX035MCTBEHHbIX 3EeMIISIX HapyLleHue
pacTUTENbHOTO MNOKPOBAa WM WHTEHCMBHOE WCMNOMb30BaHWE TEpPpUTOpMM MOrYyT CyLEeCTBEHHO
ycunmBaTb 9pO3MOHHbIE npoueccsl [3].

Hapsiay ¢ apo3snein 3HaumMTeNbHYO Yrpo3y Ans 3eMefb apuaHbIX U CeMUapuaHbIX TEPPUTOPUI
npeacTaenseT 3acorneHve. HakonneHve pacTBOpMMbIX COMer OkasblBaeT oTpuuaTenbHoe
BO3JeNCTBME Ha MOYBEHHOE MNnoaopoaue N CenbCKOXO3ANCTBEHHYIO MPOAYKTUBHOCTL [6, 7]. Ons
LleHTpanbHon A3un paHHas npobrnema wumeeT ocoboe 3HaveHwe BCNeACTBUME COYeTaHus
3aCyLUNIMBLIX KIIMMATUYECKUX YCITOBUN, MHTEHCUMBHOIO CESIbCKOXO3SNCTBEHHOIO MCMOMb30BaHUA
3eMernb, OPOLLEHMST U1 0COBEHHOCTEN BOOHO-CONIEBOrO pexmmMa nouys [7].

B coBpeMeHHbIX YCMOBUSIX BaKHOE 3Ha4yeHue npuobpeTarT MOHUTOPUHI Aerpagauum wm
KapTtorpacdmpoBaHue 3emenb. [1pocTpaHCTBEHHAs OLEHKa MO3BOMSET BbIABAATE TEPPUTOPUM,
Hanbonee nogBepXeHHble HeraTUBHbIM Mpoueccam, u AuddepeHunpoBaHHO paspabaTbiBaTb
MepOornpuaTUSa No UX oXpaHe N BOCCTaHOBNEHUIO [5, 8, 9].

EcebonaTtoBCcknin CENbCKAA OKPYr PacnosyioXeH B BOCTOYHOM 4acTu AKCYCKOro panioHa
obnactu XeTicy, B ropHOCTEMNHOM 30HE LIEHTpanbHOW YacTu npegropun [xyHrapckoro Anaray.
TeppuTOopUa xapakTepusyeTcsi BblpaXXEHHOW CENbCKOXO3ANCTBEHHOM cneunanm3aumen. OCHOBHOe
HanpaBfneHne XO3sIMCTBEHHOW [OeATeNbHOCTU — CBEKNOBOAYECKO-3EPHOBOE C  pPasBUTbIM
XMBOTHOBOACTBOM. BeayLmmMn cenbCKOXO3ANCTBEHHBbIMU KyNbTypamMu SIBASOTCA 03MMast NeHunua,
caxapHas cBekna, cosi, MHOroneTHue Tpasbl U KyKypy3a Ha cunoc [2].
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B 2026 rogy Ha TeppuTopuM CEnbCKOro OKpyra OblM npoBeAeHbl paboTbl MO CO34aHuIo
9NEKTPOHHOW KapTbl Aerpajauun 3emernb, BKNo4as 3acorieHue. [lonyyeHHble Martepuansl
MO3BONAOT MNPOBECTU KOMMYECTBEHHYIO OLEHKY OCHOBHbIX BWOOB Aerpagauun n onpeaenntb
HanpaBneHnst paunoHanbHOro NCMNOMb30BaHMSA 3eMENbHbIX PECYPCOB.

Llenb nccnegoBaHus — OUEHUTb pacnpoCTpaHeHe OCHOBHbIX BUAOB Aerpagauun 3emMerb
EcebonaTtoBckoro cenbckoro okpyra AKCyCKOro pamoHa obnactu >KeTicy n onpeaenntb OCHOBHbIE
HanpaBneHns yny4yeHns UX COCTOSHMS.

[na gocTmkeHus NOCTaBfEHHOW Lenu pellanvcb crneaylolme 3agadn: oxapakrepus3oBaTb
NpUpPOAHbIE YCIOBUS TEPPUTOPUN; NMpoaHanusavpoBaTb MNfowagnm 3emefnb Mo OCHOBHbIM Buaam
Aerpagaumu; onpenenntb Hanbonee pacnpocTpaHeHHbIe HeraTuBHblE npovecchl;
CUCTEMATU3NPOBATbL MEPONPUSATUS MO COXPaAHEHWIO U BOCCTAHOBMNEHMIO AerpaanpOBaHHbIX 3eMerb.

MaTtepuanbl 1 MeToAbI UCCNeaOBaHUN

O6bekToM nccnegoBaHns SBNANUCL 3emMnn EcebonaTtoBCKOro cenbckoro okpyra AKCYCKOro
pavioHa obnactu Xericy. Obwan nnowaab obcrnenoBaHHOM TeppuTopun coctasndaeT 24 274,1 ra.

MHMpOopMaUMOHHON  OCHOBOW  UCCREeOoBaHUs  MOCAYXWAWM  MaTepuanbl  NOYBEHHOro
obcnegoBaHusa TeppuUTOpUM M SMNEKTPOHHOM KapTbl Aerpajaumn 3eMernb, BKIYasi 3acosieHue.
OueHKka KayeCTBEHHOro COCTOSHUS 3eMeflb NPoBOAMNAchk C y4eToOM MeTOAUYECKUX MNoOXO0O0B,
npMMeHsieMblX Npu obcnegoBaHMM  3eMenb, CO34aHUKM  SNEKTPOHHbIX KapT Aerpagaumn u
NpoBeAEHNN KpYNHOMACLUTAOHbIX MOYBEHHBLIX n3bickanun [1, 8, 10].

Mpn aHanuse y4nTbiBanNUCb MNPUPOOHO-KIMMAaTUYECKMUE YCMOBUS, CTPOEHUE MOBEPXHOCTW,
noysoobpasytowme nopoabl, NOBEPXHOCTHbIE U TPYHTOBbIE BOAbI, OCOOEHHOCTM PacTUTENbHOro
MOKPOBA M pacnpocTpaHeHne OCHOBHbIX BUOOB Aerpagauuu.

CornacHo arpoknMmaTnyeckoMy panoHUPOBAHUIO MUccredyemasi TEPPUTOPUS OTHOCUTCS K
OYEeHb CYXOMY YMEPEHHO >KapKoMy arpoknmmaTudeckomy paroHy. KnumaTtuyeckue nokasatenwu
XapaKTepuayrTcs No AaHHbIM MeTeocTaHumm CapkaH, pacnosioXXeHHON Ha BbicoTe 763 M.

CpenHsas TemnepaTtypa siHBapsi coctaenseT —7,9 °C, niona — +22,4 °C. B otaenbHble rogpl
MUHUMarnbHas Temnepatypa Bo3gyxa pocturaet —-41 °C, wmakcumanbHas — +40 °C.
CpenHerogoBoe KONMYECTBO aTMOCHEPHbIX 0CaakoB cocTaensieT 535 mm, u3 kotopbix 310 Mm
NpuxoanTCAa Ha BereTauMoHHbI nepunod. CpegHas rogoBas CKOPOCTb BeTpa cocTaBnseT 2,3 Mm/c.

lMocnegHnin BeCEHHMIA 3aMOPO30K B BO3Oyxe OTMedaeTcs B cpegHeM 28 anpens, nepsbin
OCEHHUN — 6 oKTSA0psA. TakMm 06pas3om, CpeaHsia NPOAOIMKUTENbHOCTL 6€3MOpPO3HOro nepuoaa
coctaensiet 160 gHen. Ha noBepxHOCTM NoYBblI 6€3MOPO3HbIN NEPUOA COCTaBNsAeT okorno 148 aHen.

YCTON4YMBBIN CHEXHBIM MOKPOB chopMupyeTcs B cpeaHem 19 Hoabp4a n paspyliaeTcs 25 mapTa.
MpoaomKMTENBHOCTE MNepuoda CO CHEeXHbIM MNOKpoBOM cocTtaenseT 139 pgHen. CpepgHsas
MHOTrOMeTHsAS rnybuHa Nnpomep3aHus NoYBbl paBHa 23 CM, MakcumanbHas — 37 CM.

TeppuTOpUA CENbCKOro OKpyra pacnonoXxeHa B ABYX NMOYBEHHbIX 30HAX — FOPHOCTENMHON M
nycTbiHHOW. Penbed npenmyLecTtBeHHO NpeacTaBneH NPearopHoOn HakMmOHHOW paBHMHON. KOXxHas
4YacTb UMEET Pa3NUYHbIN YKINOH Ha CEBEP M pacyfieHeHa CyxmuMn n menknumm casmu. CpeaHss YyacTb
NpeAropHON paBHUHbLI OTNIMYaeTcst 6onbLUen OQHOPOAHOCTBIO U CriabbiM YKITOHOM Ha ceBep.

lMouyBooGpasyowme nopoabl MNPeAcTaBneHbl NEecCOBUAHBIMU - CYIMIMHKaMK, Cynecsmu,
CYrMUHKaMM W NMHAMK, a TakKkKe 3noBUanNbHO-AENOBUANBHBIMU OTMOXKEHUAMU Pa3fINYHOro
MexaHu4eckoro coctasa. [lpn xapakTepucTuke MOYBEHHOrO MOKPOBA YYUTbIBANUCb Martepuansl
obcnenoBaHus TEPPUTOPUN U OCHOBHbIE ANArHOCTUYECKNE NpusHakm nous [2, 11].

Mpn aHanu3e gerpagaumm 3eMnu pacnpeaensanu no crneayowmm rpynnam: He OCrNoXHEHHbIe
oTpuuaTenbHbIMW  NpuU3Hakamn,  3awlebHeHHble, 3acofieHHble,  COSIOHUOBbIE,  CMbITblE,
AednmpoBaHHble, NnepeyBriaXHeHHble, 3ab0N0YeHHbIE 1 NpoYne 3eMIN.

KonnyecTtBeHHaa oueHKa ocyllectBnanace no abconoTHOM nnowaan COOTBETCTBYIOLLEN
rpynnbl B rektapax u ee gone B obLuen nnowaaun obcnegoBaHHON TEPPUTOPUN.

Pe3synbTaTtbl nccneaoBaHua

OcobeHHOoCTM gerpagaumn 3eMenb UCCreayemMon TeppuTopun onpeaensaTcs coyeTaHuem
penbeda, No4BoobpasyoLLMX NOpoa, KnuMarta 1 BOGHOrO pexnmva.

[opHOCTENHad 30Ha pacrnonoXeHa B npeferiax HWKHENW BepTUKanbHOW CTyneHu
IxyHrapckoro Anatay Ha abcontoTHbIX BbicoTax 750-2000 M. Penbed npencraBneH HU3KMMM
NAOCKOropbsMn 1 NPearopHON HakNnoHHOW paBHUHOWN.

B OXXHOM YacTu TeppuTopuM pacnpocTpaHeHbl Cepo3eMbl OObIKHOBEHHbIE MariopasBuTbie
pasnuyHon ctenexu webHuctocTu. Noysoobpasyowmmm nopogamun ABASKOTCS NPENMYLLECTBEHHO
3NI0BManbHO-AentoBuarnbHble OTNOXEHUS Pas3NMYHOrO MeXaHN4YeCcKoro cocTasa.
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B cpegHen 4actm nNpearopHoOM HaKMOHHOW paBHUHbI  (POPMUPYOTCA OObIKHOBEHHbIE
HenonHopasBuUTble W MOMHOMPOMUIbHbLIE cepo3eMbl. [lousoobpasyowmmm nopogamu 34ecb
NpPenMyLLIECTBEHHO SBMSIOTCA NEeCCOBUAHbBIE CYIIIMHKU U Cynecu.

B HwKHeM nosice ropHOCTEMHOM 30Hbl [KyHrapckoro AnaTtay pacnpocTpaHeHbl CBeTNo-
KawTaHoBble noyBbl. OHW POPMUPYIOTCA Ha neccax, NecCoBUAHbIX CYrfMHKax MpositoBUanbHO-
OENOBMANbHOrO MPOMCXOXAEHUS U AnOBUAnNbHO-AEN0BNanbHbIX 00pa3oBaHMAX pPasnMyHOro
MeXaHW4eCcKoro coctasa.

B LeHTpanbHOM YacTn TeppUTOPUN BCTPEYAKOTCH JTyroBO-CEpO3EeMHbIE, CEPO3EMHO-ITYroBbIE,
conoHueBaTble W COSIOHYaKoBble MNO4YBbl. POPMUPOBAHUIO COXHOIO MOYBEHHOIO MOKPOBA
CrnocoBCTBYOT MHOMOYMCIEHHbIE MOHWKEHNST MUKpOopenbeda.

OcHoBHOWM BOOHOW apTepuen Tepputopumn siBnsieTcst peka Akcy, bepyluasi Hadano B NegHnkax
IbxyHrapckoro Anatay. MakcumanbHbI CpefHEMECAYHBIN pacxod BoAbl OTMEYaeTcsl B UIOHE U
cocTasnseT 26,6 m*/c, MMHMManbHbI — B peBpane, 3,99 m3/c. Hopma ctoka peku coctasnset 11,7
m3/c.

Pekn CapkaH u bueH MMeT aHanornyHbIi PexmMm, OgHakKo ycTynawT AKCYy Mo BOOHOCTMW.
Hopma ctoka pekm CapkaH coctaensiet 6,51 m%c, buen — 4,05 wm3c. B netHun nepuopg
3HauYuTernbHasa YacTb PEYHOro CTOKa UCMOSb3yeTCs Ha OpoLLeHue.

B ropHom v nogropHom 4actax TEPPUTOPUM [PYHTOBblE BOAbl 3aneralT rnyboko wu
CYLLECTBEHHOro BIMAHUSA Ha npoueccbl No4yBoobpasoBaHWs He OKasbliBalT. MHas cutyauus
HabntogaeTcsa B NoviMax pek U NOHWKEHHbIX y4acTKax, rae rpyHToBble BOAbl HAaXoa4aTcsa Ha rnybuHe
okono 0,5-1,0 m, a MecTamu BbIXOOAT HA HEBHYHO NOBEPXHOCTb.

Moa nyroBo-cepoO3eMHbIMU MOYBaAMW FPYHTOBbIE BOAbI 3arneratT NPenMyLlecTBEHHO Ha
rnybuHe 3—4 M, nog NOMMEHHbIMU — 2—3 M U Bblwe. [og 0ObIKHOBEHHBIMM cepo3emamm rnyonHa
rPYHTOBbLIX BOA COCTaBnseT 5—7 M.

Bnuskoe 3aneraHuve rpyHTOBbIX BOA B MOHWMXEHUAX OKasblBaeT CyLLEeCTBEHHOE BIIMSIHWE Ha
npouecckl No4BOOOPa3oBaHMA 1, B YHaCTHOCTU, HA hOpMUPOBaHME 3aconeHnsi. 3HaYeHne BOAHOIro
pexxuMma Ond pasBUTUSA 3aCofeHus MOATBEPKAAETCA TakKe COBPEeMEHHbIMU UCCRedoBaHUAMU
apuaHbIX N cemuapugHbix Tepputopuin LleHTpaneHon Asum [6, 7].

PactuteneHbld  MOKPOB  UCCreayemMon  TEppUTOpMM  OTNIMYAETCA  3HAYUTENbHLIM
pa3Hoobpasunem.

Ha ropHoO-CTEMHbIX ManopasBUTbIX MOYBAX HKXKHOM 4YacTu TeppuTopum pacnpocTpaHeHa
NOMbIHHO-TUNYaKoBasi pacTuTernbHOCTb. OCHOBY TpPaBOCTOS COCTaBASIOT TUNYaK M MOMbIHb,
BCTpeYatoTCs KOCTep, MATIIMK U MENKNE KYCTapHUKN.

Ha cBeTno-KalTaHOBbIX MOYBAX TaKKe pacnpocTpaHeHa NoMbIHHO-TMNYAKOBas accoLumaums.
PacTntenbHOCTb NaxoTHbIX 3emMernb npeacTaBneHa NPenMyLLECTBEHHO CENbCKOXO3ANCTBEHHbLIMM
KynbTypamu, B TOM YMCME SYMEHEM U O3MMOW MLUEHMLEN.

Ha nyroBo-cepo3emMHbIX NoYBax ¢ 65IM3KMM YPOBHEM MPYHTOBLIX BOA pacnpoCTpaHeHbl YNeBo-
KMSIKOBO-MOMbIHHbIE TPYNNMPOBKA. Ha nyroBbix no4YBax BCTPEYaAlOTCH 3MaKOBO-pas3HOTPaBHbIE
accoumaumm, a Ha nyroBo-60M0THbIX — OCOKa, TPOCTHUK U BEVHMK.

3aconeHHble 3eMnn XapakKTepusylTcs NPUCYTCTBUEM ranodUTHON pacTuTenbHocTU. Ha
NYroBbIX COJSIOHYAKOBLIX MOYBaX pacnpocTpaHeHbl Kamopocma, M3eHb, Kamblll W COMNSAHKK; Ha
NYroBO-CEPO3EMHbIX COSIOHYaKOBbIX — W3EHb, COMNSAHKM U Kamopocma; Ha COMoHUax n fnyroso-
CEepOo3eMHbIX COSOHLIEBaTbIX NOYBaxX BCTPEYAOTCS KEPMEK, aXpek, kamdopocma, n3eHb n nebena
boponasuaTtas.

OrneKTpOHHas KapTa Aerpagaunm 3eMenb cocTaBneHa Ha nnowaan 24 274,1 ra. 3 Hux 343,5
ra npeacrtaBfeHbl 3eMnsiMU HEeCeNbCKOXO3ANCTBEHHOMNO Ha3Ha4YeHWss — BOAOW, MOCTpOMKamMu u
apyrumm obbekTamu.

PesynbTaTbl KONMMYECTBEHHOW OLLEHKW OCHOBHbLIX MENMOpaTUBHLIX FPynn npencrasfeHbl B
Tabnuue 1.

Tabnuua 1 — PacnpeneneHue 3emens EcebonatoBcKoro cenbCkoro okpyra no OCHOBHbLIM BUAAM
Aerpagaumu

Jons ot oOLwien

MenuopaTuBHble rpynnbl Mnowaap, ra nnowaan, %

He ocnoxHeHbl oTpuuaTenbHbIMU
npusHakamm

3alwebHeHHble 8 2574 34,00

4 167,9 17,20

29



«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 3 (8) 2026

MennopaTuBHble rpynmnbl Mnowaap, ra ﬂﬁggi;gﬁ“ﬁ;”
3aconeHHble 44717 18,42
CornoHuoBble 177.,8 0,70
[ednnpoBaHHbIe - -
CMbITble 5907.,8 24,34
lMepeyBnaxxHeHHbIE 7219 3,00
3abonoyeHHble 226,1 0,93
Mpoune 343,5 1,41
WUtoro 24 274 .1 100,00

Mony4yeHHble pe3ynbTaTbl CBUOAETENLCTBYIOT, YTO Tonbko 4 167,9 ra, unm 17,2 % obwen
nnowanmn, OTHOCATCH K 3€MINSAM, HE OCINIOXKHEHHbIM OTPULATENbHBIMU NPU3HaKaMW.

HaunbGonbLyo nnowaap 3aHnmatoT 3awebHeHHble 3emnn — 8 257,4 ra, 4To COOTBETCTBYET
34,0 % obcnengoBaHHOM TEPPUTOPUMN.

BTopoe MecTo 3aHMMaloT 3eMnn, NoOBEPKEHHbIE BOAHOM 3p0o3un. [nowaab CMbITbIX 3eMefb
coctasngeT 5 907,8 ra, unu 24,34 %.

TpeTben No nnowaan rpynnon ABnaTCca 3aconeHHble 3emnn — 4 471,7 ra, nnun 18,42 %.

MepeyBnaxkHeHHble 3emnu 3aHnmatoT 721,9 ra (3,0 %), 3abonoveHHble — 226,1 ra (0,93 %),
conoHuoBble — 177,8 ra (0,7 %).

Takum obpasom, Hanbonee pacnpocTpaHeHHbIMN OTPULLIATENbHBIMU NPU3HAKaMN TEPPUTOPUN
SIBMSIIOTCA 3alleOHEHHOCTb, BOAHAas 3p03nst U 3aCOoneHune.

Mnowagb 3emenb EcebonaToBCKOro CEnbCKOro OKpyra, NOOBEPXXEHHbLIX BOAHOW 3pO3uM,
coctaensier 5 907,8 ra. CmbITble NMOYBbI BCTPEYAOTCS OTAENbHLIMM y4acTKaMu no Tepputopumn
CenbCKOro oKpyra.

OOHOM M3 OCHOBHLIX MNPUPOOHbLIX MNPEeAnoChLIIOK Pa3BUTUST BOOHOW 3p03uu  SABNSAeTCH
pacrnpocTpaHeHne JeCCOBUOHbIX CYITIMHKOB, KOTOpbLIE XapakKTepuaylTcss NogaTiIMBOCTbIO K
pa3mbiBaHuto. CyLecTBEHHOE BNNSHME OKa3bliBaET U penbed TEppUTOPUN.

Ha cknoHax B pe3ynbTaTe MOBEPXHOCTHOrO CTOKa MNPOMCXOAUT CMbIB 4acTu BEpPXHEro
NMOYBEHHOIO ropmM3oHTa. Ha spoampoBaHHbIX MOYBaxX 4YacTb FYMyCOBOro ropumsoHta «A» CMbITa,
BMECTE C NOYBEHHLIM MaTepmanom BbIHOCATCA ryMyC U Apyrne anemMeHTbl NUTaHus.

C yMeHbLUeHNEM coaepXaHusi rfyMyca CHUKaeTCs NPOTUBO3PO3NOHHAsS YCTOMYMBOCTb MOYB,
4YTO cnocobCcTBYET AarnbHENLIEMY YCUINEHNIO 3PO3MOHHbIX MPOLIECCOB.

Mony4yeHHble pes3ynbTaTbl COOTBETCTBYHOT OOWMM 3aKOHOMEPHOCTAM pPa3BUTMS BOOHOW
3p03UKN, COrnacHoO KOTOPbIM MHTEHCMBHOCTb NOTEPb NOYBbLI ONPEeaensieTcss coveTaHMeM penbeda,
KNuMaTuyeckux yCcrioBui, Xxapakrtepa 3eMnenonb3oBaHns U pacTUTenbHOro nokposa [3, 4, 5].

O6cyxaeHne Hay4HbIX pe3ysibTaToB

MpoBedeHHas oOueHKa CBMOETENbCTBYET O 3HAYUTENbHOW CTEMNeHW OCHOXHEHHOCTH
3emenbHoro poHga EcebonaToBCKOro cenbCckoro okpyra pasnmyHbIMU HEraTUBHBIMU NPU3HaKaMM.
3emMnun, He NMEeLME BbISBITEHHbIX OTPULATENbHBIX MPU3HAKOB, 3aHMMatoT Tosbko 17,2 % obluen
obcrnengoBaHHOM NoLwLaan.

Hanbonbliee pacnpoctpaHeHue mmeet 3awlebHeHHocTb — 34,0 %. CyuwecTBeHHaa gons
NPUXOANTCS TaKkKe Ha cMblTble 3emnn — 24,34 % wn 3aconeHHble — 18,42 %. CnegoBaTenbHoO,
WMEHHO 3TK TPM rpynnbl ONpeaensaoT OCHOBHYHO CTPYKTYPY OrpaHUYeHnin CenbCKOXO3ANCTBEHHOIO
NCMNonb30BaHUSA TEPPUTOPUMN.

Ocoboro BHuMaHusa TpebyeTt BogHas 3po3uns. OPO3MOHHbIE NPOLECChl MPUBOAAT HE TOMbKO K
MeXxaHN4eCcKOMy yaaneHuo BEPXHEro ropmM3oHTa, HO M K NoTepe rymyca u nutaTenbHbIX 3NIEMEHTOB,
YXYALLEHNO PU3NHECKMX CBONCTB MOYB M YCUITEHUIO NMOBEPXHOCTHOrO CTOKAa. B mMexayHapoaHbIx
nccneaoBaHUsX BOAHAs 3p0O3nst Takke paccMmaTpyMBaeTCs Kak OAMH M3 OCHOBHbIX (haKTOpOB
rnobanbHoM gerpagauun noys [3, 5].

CoBpeMeHHble MOAEenuM OUEHKM 3po3uM  MoKasblBaldT HEeobXoOUMOCTb  y4uTbiBaTb
NPOCTPaHCTBEHHYIO HEOAHOPOAHOCTb penbedia, 3eMnenosib3oBaHus, pacTUTENbHOrO MOKpPoBa U
KnumaTtmnyecknx gaktopos [5, 9]. B ycnosuax nccnegyemorn Tepputopum 3TO 0COBGEHHO BaXXHO B
CBSI3U C COMETaHWEM NPeAropHoOro penbeda n neccoBMaHbIX NO4YBOOOpasyoLmMx nopoa.
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[pyrm BaxkHbIM NpoLieccoM siBnsieTcst 3aconeHue. Ero nnowagb coctasnset 4 471,7 ra, unu
18,42 %. MexagyHapogHble UCCnegoBaHUsS NOOTBEPXKOAOT, YTO 3acOrfieHMe SIBMSIETCA OAHOW U3
cepbes3HblX NpobneM apuaHbiX U CeMuapuaHbiX PErMOHOB M OKasblBaeT HEenocpeacTBEHHOE
BO3EeNCTBME Ha CENbCKOXO3ANCTBEHHYIO NPOAYKTUBHOCTL 3eMensb [6, 7].

NcenepoBaHua no LleHTpanbHOM A3uM MNoKasbiBalOT, YTO MNPOCTPAHCTBEHHAA AMHaMMKKa
3aCOfleHns1 CBfi3aHa C  KNMMaTUYEeCKMMW  YCMNOBUSIMKM, UCMapeHUeM, 3eMSIenorib3oBaHnEM,
OpPOLLEHNEM N U3MEHEHNEM BOAHOrO pexuma [7]. Ona EcebonaToBckoro cenbckoro okpyra BaXKHbIM
MECTHbIM (pakTOpoM ABnseTcs 6nmM3koe 3aneraHve rpyHToBbIX BOA B MOMMaX U NOHMXKEHMUSAX.

Mony4yeHHble pe3ynbTaTbl CBUOETENLCTBYOT O HeobxoaumocTn AnddepeHUMpPOBaHHOMO
noaxoga K BOCCTaHOBNEHMIO 3eMenb. Cuctema MeponpuaTuii A0SMKHA yYMTbIBaTb KOHKPETHbIV BUA,
perpagaummn, penbed, BOAHbIN PEXNM U CENTbCKOXO3SANCTBEHHOE Ha3HavYeHe yyacTka.

Ha 3emnsax, noaBep)KeHHbIX BOOHOW 3p03uK, HeOBXoAnMbl NOYBO3aLLMTHbIE CEBOOBOPOTHI C
NCNONb30BaHMEM MHOMOMETHUX TPaB M OAHOMETHUX KynbTyp, CNOCOOHbIX obGecnevmBaTb 3almTy
NOBEPXHOCTM MNo4Bbl. BaxHoe 3HadyeHne UWMelT CcHerosagepxaHuve u  MeponpuaTua Mo
perynmpoBaHuio CKOPOCTUN CHeroTasHus [2, 12].

O6paboTka nouBbl AdofmkHa obecnednBaTb COXpPaHEHME pPaCTUTENbHbIX OCTaTKOB W
MOBbILLIEHNE MPOTUBOIPO3MOHHOWM YCTONYMBOCTM MOBEPXHOCTU. Ha CKNOHOBBIX y4acTkax obpaboTky
noyBbl, MOCEB W [Jpyrne TExXHONorMyeckne onepauum HeobxoaMmMo MpoBOAUTL C  y4eTOM
HanpaBneHnsi NOBEPXHOCTHOIO CTOKa.

Ha yyacTkax ¢ yKNoHOM [0 2° pekoMeHAyeTcs NpOoBOAUTb MOCEB MoMepeyHbIMM nonocamu
nnbo pasmellatb pacTeHust No KOHTYpy. Ha nonsx ¢ ykrnoHom o 6° MOXeT npumeHsiTbea 6onee
LUMPOKMIA KOMIJIEKC MPUEMOB, BKITOYAs CTyMNeHYaTyo BCrnallky, bopo3goBaHue 1 nyHKoBaHue [2].

Mpn HepgocTaTouHOM 3(PPEKTUBHOCTU  arpOTEXHUYECKMX MEPONPUATM  Heobxoaumo
NpPYMEHEHMEe NecoMennopaTUBHbLIX U TMOPOTEXHUYECKNX CNOCOBOB 3aLUThI.

JlecomenuopaTtuBHble MeponpusaTUa NpedycMaTpuBaloT — pasMelleHve LOpPeBEeCHOW W
KyCTapHMKOBOW pacTUTENbHOCTU No Geperam oBparoB, py4ybeB, BOAOXPAHUIIULL, U OPOCUTESNbHbIX
cucteM. Takme HacaxaeHuss CnocobCTBYHOT OrpaHWYEHUo ganbHenLWero pasBuTusi OBparoB U
NOBbLILUEHNIO YCTONYMBOCTI NMOYB K BOAHOM 3P0O3UN.

K rmapoTexHnyecknm mMeponpusaTUaM OTHOCSTCS TeppacupoBaHUE CKIOHOB, CTPOUTENbCTBO
COOpPY>XEHUI ANA 3aKpenneHns OBparos, opraHn3aunsa KaHanoB perynmpyemoro BogooTBeAEHUS, a
npy HeobX0AMMOCTUN — yKpenneHue gHa n 6opToB KaHanNoB.

CoBpeMeHHble  uccregoBaHUs  Takke  MOATBEpXA4alT  HEOOXOAMMOCTb  CoyeTaHus
KapTorpadmpoBaHusi, MOHUTOPUHIA N NPUPOAOOXPaHHbIX MEPONPUATMIA, MOCKONbKY BbIGOP cnocoba
3alWNTbl JOSMKEH Y4YMTbIBaTb KOHKPETHbIE MNPUPOLHbIE YCNOBUSI U XapakTep MCMofb30BaHUS
Tepputopum [3, 5, 9].

BaxxHOe HanpaBreHue paLmoHanbHOro 3eMnenonb30BaHNSA CBA3aHO C COCTOSIHMEM nacTouLy,.
HepoctatouHas 06GBOAHEHHOCTb TEPPUTOPUM MPUMBOAUT K KOHUEHTPaAUMM >KMBOTHbLIX BO3ne
rpynnoBbIX KONMOALEB, BCMeACTBME Yero npunerarlme yvyacTku MnoABepratoTCa MOBbILEHHOM
nactoumwHon Harpyske. Hambonee cunbHO BLIOMTLIE NAcTOMLWEA Takke OTMevaroTca BOMM3M
HaceneHHbIX MyHKTOB.

[na coxpaHeHuss nacTbuu, HeobxoAuMO BHeOpsTb pauMoHanbHble NacTomLLEeobopoThl,
NCNonb3oBaTbh KOPMOBbIE YroAbs MO Ce30HaM roga, npaBuIibHO pas3MellaTb 3aroHbl U 3MMOBKU U
cobnoaatb JONYCTUMYHO Harpy3Ky XXUBOTHbIX [12].

Ha cunbHO BbIOMTBLIX MacToMwax u yvacTkax, 3aCOPEHHbIX HenoeaaemMbiMU PaCTEHUSMW,
uenecoobpasHo NpoBeAeHNe NOBEPXHOCTHONO UMM KOPEHHOTO yrydwieHuns [12].

Takum obpasom, MeponpuaTUA N0  BOCCTAHOBIIEHWIO  OEerpagupoBaHHbIX — 3eMenb
EcebonaToBCKOro Cenbckoro OKpyra AOSMKHbI HOCUTb KOMIMMEKCHbBIA XapakTep u codeTaTb
OpraHM3auUmMOHHO-X035MCTBEHHbIE, arpOTEXHUYECKME, arpoOMenMopaTmBHbIE, TeCoOMennMopaTnBHLIE
N rMapOTEXHMUYECKME CMOCODLI 3almThI.

3aknoyeHune

Ha ocHoBaHuKM NpoBeAEHHOW OLEHKN YCTAHOBMEHO, YTO 3eMenbHbl dooHa EcebonaTosckoro
cenbckoro okpyra Akcyckoro pamnoHa obnactn >KeTicy XxapaktepusyeTca 3HaduTenbHbIM
pacnpoCcTpaHeHNeM pasnnyHbIX BUAOB Aerpagaunn.

Ob6wasa nnowagb obcnegoBaHHOW Tepputopun coctaensieT 24 274,1 ra. 3emnn, He
OCINOXHEHHbIE OTpULUATENbHBLIMKU NPU3HaKaMu, 3aHumaroT 4 167,9 ra, unu 17,2 %.
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Hanbonbluas nnowanb npuxoamtca Ha 3awiebHeHHble 3emnn — 8 257,4 ra (34,0 %). CmbiTble
3emnu 3aHnmatot 5 907,8 ra (24,34 %), 3aconeHHble — 4 471,7 ra (18,42 %), nepeyBnaxHeHHbIE
— 721,9 ra (3,0 %), 3abonoveHHble — 226,1 ra (0,93 %), conoHuosble — 177,8 ra (0,7 %).

OpaHuM 13 Hambonee 3HauYnMbIX AerpagaumoHHbIX NMPOLECCOB ABMseTCa BogHasa apo3us. Ee
pasBUTUIO CMOCOBCTBYOT OCOBEHHOCTM CKIMOHOBOrO pernbeda u pacnpocTpaHeHue neccoBUAHbIX
CYIMNHKOB, NOABEPXEHHbIX pa3MbiBaHMO. [TOBEPXHOCTHbIA CTOK MPUBOAUT K YMEHbLUEHUIO
MOLLIHOCTU TyMYCOBOIO FOpPM30HTA, BbLIHOCY FymMyca W nuUTaTeNbHbIX BELECTB W CHWKEHUIO
NPOTMBO3PO3MOHHON YCTONYMBOCTM NOYB.

3aconeHve Takke ABNsaeTcs CYyLLeCTBEHHbIM drakTopom orpaHvyeHuns
CeNbCKOXO3ANCTBEHHOIO UCNOSb30BaHNSA 3emenb. Ero hopmmpoBaHmio B MOHMXKEHHbLIX yyYacTKax
cnoco6ceTByeT 6nmM3Koe 3aneraHne rpyHToBbIX BOA.

[ns ctabunusaumm CoCToSHUSA 3eMenb HE0BX0aUM KOMMIEKCHbIN 1 anddepeHLNpPOBaHHbIN
nogxod. Ha 3po3MOHHO OnacHbIX y4acTkax MPUOPUTETHOE 3HAYEeHWE WMMEIT MOYBO3aALLMTHbIE
ceBo0bOpOThLl, MHOroneTHME TpaBbl, KOHTYPHOE W TMOJSIOCHOE pa3MeLeHne  KynbTyp,
NpOTMBO3PO3NOHHAA obpaboTka, CHerosagepxaHue 1 perynmpoBaHve NoOBEPXHOCTHOIO CTOKa.

Mpn  HeobxXxoOUMOCTM  arpoTEXHUYECKME  MEpONnpUATUMS  OOSMKHbl  AOMOSIHATHCS
NecomMennopaTMBHbIMA U TMAPOTEXHUYECKMMN cnocobamm 3almThl, BKOYaa co3gaHne 3amnTHbIX
HacageHun, TeppacMpoBaHne CKIOHOB U 3aKpenfeHne oBparos.

Ona npepoTtBpalweHna gerpagaumm nactouw, Heobxoaumo perynupoBaTb NACTOMULLHYHO
Harpysky, BHegpaTb nactouweobopoTbl U NPOBOAMTL BOCCTAHOBMEHWE Hanbonee HapyLleHHbIX
Yy4aCTKOB.

MepnognyeckMn  MOHUTOPUHI  KA4eCTBEHHOro COCTOSHUA 3emenb UM OBHOoBMeHue
9NEKTPOHHbIX KapT AderpagaumMum AOOfKHbl  CTaTb BaXXHOW COCTaBNANLWEN pauvoHanbHoro
3eMrenosb30BaHNSA, MOCKONbKY NO3BOMSIOT CBOEBPEMEHHO BbISIBMSATbL U3MEHEHMWS, KOPPEKTMPOBATb
3alUNTHBIE MEPONPUATUS U NpeaoTBpallaTh ganbHenwee yxyalweHme novYBeHHoOro nokposa [1, 8,
10].
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ECEBOJIATOB AYbINAbIK OKPYT1 XXEPJIEPIHIH OErPAOALINACDBIH BAFAJIAY XOHE
ONAPAObI XKAKCAPTYAbIH HErI3r'l BAFbITTAPbI

Makanada >Xemicy obnbicbl AKcy ayOaHbl Ecebonamoe aybiniObiK OKpyai XepriepiHiH
OeepadauyusinbiK xardalibiH baranay Hemuxxenepi bepinizeH. 3epmmernieeH aymMakmbiH XXasrbl
ayOaHbl 24 274,1 2a KypaliObl. Tepic 6enzinepmeH KypOeneHbezeH xepnep 4 167,9 2a Hemece
XXannbl aymakmbiH 17,2 %-bIH Kypaobl. Tacmak xepnepliH aydaHbl 8 257,4 2a (34,0 %), walbinraH
xepnep — 5 907,8 2a (24,34 %), my3daHraH xepriep — 4 471,7 2a (18,42 %), wamadaH mbic
biniFandarraH xepnep — 721,9 2a (3,0 %), 6amnakmarraH xepnep — 226,1 2a (0,93 %), copmaH
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xepriep — 177,8 2a (0,7 %). AymakmbiH ayblil wapyawbinbirbiHOa natdanaHbliybiH wekmeumiH
Heei3dai hakmoprap monbkipakmbsiH macmaHybl, Cy 3pP03USICbl XoHE my30aHybl eKeHi aHbIKmarsiobl.
Cy aposusicbiHbIH OamybiHa xep 6edepiHiH eHicmi 6onybl xoHe wadlblnyra 6edim rnecc mopisdi
ca3zfakmapObiH mapanybl ecep emedi. ToMeH opHanackaH aymakmapoda xep acmbl cyrnapbiHbIH
Xep bemiHe xaKbiH OpHasacybl auGpoMophmbiK fpouecmep MeH morbipaKkmbiH my30aHybiHa
biknan emedi. [eepalauyusinaHraH xepnepdi xakcapmy YWiH monbipakK Kopfay aybicrnarbl
eaicmepiH, KermkbinobiK wenmepdi, apo3usira Kapcbl morisipak eHoeyOi, opMaH-MenuopauusisibiK
JKOHe eudpomeniuopayusinbik ic-wapanaplbl, xalbiibiM alHanbiMbIH XoHe xepdiH canarbik
JKardalbiHa mypakmbl MOHUMOPUHE XypeidyOi KaMmumbiH KeweHOi macin ycbiHbinadsbl.

Kinm ce30dep: xxep dezpadayusicbl, morbipak, Cy 3po3usicbl, my30aHy, walblrifaH mornbipak,
mornbipaK KyHapribifblfbl, Mesuopayusi

K.O. Karayeva, D.M. Aliakhmet
NJSC «Kazakh National Agrarian Research University»,
050010, Republic of Kazakhstan, Almaty, 8 Abay Avenue
*e-mail: karlygakaraeva@gmail.com

ASSESSMENT OF LAND DEGRADATION IN THE ESEBOLATOV RURAL DISTRICT OF AKSU
DISTRICT, ZHETISU REGION, AND THE MAIN DIRECTIONS FOR LAND IMPROVEMENT

The article presents the results of an assessment of land degradation in the Esebolatov rural
district of Aksu district, Zhetisu Region. The total surveyed area is 24,274.1 ha. Land without
identified negative characteristics occupies 4,167.9 ha, or 17.2% of the total area. Stony land
accounts for 8,257.4 ha (34.0%), eroded land for 5,907.8 ha (24.34%), saline land for 4,471.7 ha
(18.42%), waterlogged land for 721.9 ha (3.0%), marshy land for 226.1 ha (0.93%), and solonetzic
land for 177.8 ha (0.7%). The results indicate that stoniness, water erosion and salinization are the
major factors limiting agricultural land use within the study area. The development of water erosion
is associated with sloping terrain and the occurrence of loess-like loams susceptible to erosion. In
depressions and river floodplains, shallow groundwater influences hydromorphic soil processes and
salinization. Improvement of degraded land requires an integrated system of organizational,
agrotechnical, agro-meliorative, forest-meliorative and hydrotechnical measures. Priority measures
include soil-protective crop rotations, perennial grasses, erosion-control tillage, regulation of surface
runoff, rational pasture rotation and periodic monitoring of land quality.

Keywords: land degradation, soil, water erosion, salinization, eroded soils, soil fertility, land
reclamation.

ABToOpnap Typanbl manimeTTep
KapaeBa Kapnbira OcnaHoBHa — PhD, «Kasak ynTTblK arpaprblk 3epTTey YHUBEPCUTETI»
KeAK, KasakctaH, Anmarthbl, e-mail: karlygakaraeva@gmail.com , https://orcid.org/0000-0002-4074-
5352

Annaxmet [JapnbixaH MaHapxaHynbl — MaructpaHT, «Kasak ynTTblK arpaprblk 3epTrey
yHuBepcuteTi»  KeAK, KasakctaH, Anmatbl, e-mail: daliakhmet@gmail.com, ORCID:
https://orcid.org/0009-0004-0730-4282

CBepgeHua o6 aBTopax
KapaeBa Kapnbira OcnaHoBHa — PhD, HAO «Kasaxckuin HauuoHanbHbIA arpapHbii
ncernegoBaTenbCKui YHUBEPCUTETY, 050010, KasaxcTaH, Anmartbl, e-mail:
karlygakaraeva@agmail.com , https://orcid.org/0000-0002-4074-5352
Annaxmet HapnbixaH MaHapxaHynbl — maructpaHT, HAO «Kasaxckuii HaumoHanbHbIN
arpapHbll  nccrniegosatenbckun  yHmsepcutet», 050010, KasaxctaH, Anmatbl, e-mail:
daliakhmet@gmail.com, ORCID: https://orcid.org/0009-0004-0730-4282

Information about the authors
Karayeva Karlyga Ospanovna — PhD, NJSC «Kazakh National Agrarian Research
University», Republic of Kazakhstan, Almaty, e-mail: karlygakaraeva@gmail.com
https://orcid.org/0000-0002-4074-5352

34


mailto:karlygakaraeva@gmail.com
mailto:karlygakaraeva@gmail.com
https://orcid.org/0000-0002-4074-5352
https://orcid.org/0000-0002-4074-5352
mailto:daliakhmet@gmail.com
https://orcid.org/0009-0004-0730-4282
mailto:karlygakaraeva@gmail.com
https://orcid.org/0000-0002-4074-5352
mailto:daliakhmet@gmail.com
https://orcid.org/0009-0004-0730-4282
mailto:karlygakaraeva@gmail.com
https://orcid.org/0000-0002-4074-5352

«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 3 (8) 2026

Aliakhmet Darlykhan Manarkhanuly — Master’s student, NJSC «Kazakh National Agrarian
Research University», Republic of Kazakhstan, Almaty, e-mail: daliakhmet@gmail.com, ORCID:
https://orcid.org/0009-0004-0730-4282

MocTtynuna B pegakumio 27.08.2026
Moctynmuna nocne gopaboTkm 22.09.2026
MpuHaTa k nyénukauyun 30.09.2026

DOI:
MPHTW: 68.39.31

A.A. TemupxaHoBa', 6.C. AxmetoBa?, A.XX. Ucmannosa?
'"HAO «TopairbipoB yHusepcutet», 140008, KasaxcrtaH, r. lNaenogap, yn. Jlomosa, 64
2HAO «llakapim yHuBepcuteT», 071410, KaszaxctaH, r. Cemein, yn. ImuHku, 20A
*e-mail: alma.temirzhanova.74@mail.ru

CPABHUTEJIbHAA OLIEHKA POCTA, PA3BUTUA U NPOAYKTUBHOCTU MNOMECHOIO U
YucTtonorpoaHOIro MOJIOAHAKA OBEL

AHHOMayus: B cospeMeHHbIX ycrosusix pa3sumusi 08Uee800cmea 8axxHoe 3Ha4yeHuUe umeem
nosbiWeHUe MpPodyKMUBHOCMU XUBOMHbIX Ha OCHO8e 3¢hgheKmuBHO20 UCIMOb308aHUS UX
eeHemuyeckoz2o nomexyuana. Ocobkili UHMepec npedcmasnsem cpasHUMesbHash OUEHKa
4YuUCmMornopoOGHO20 U NMOMEeCHO20 MOJIOOHSIKa, 8bipaujueaemozo 8 xoaslicmeax obnacmu Abal u
BocmouHo-KasaxcmaHckol obrnacmu. OOHOU U3 OCHOBHbIX 3adady uccrie0o8aHusi 56/15/10Ch
usydyeHue npOOyKMuUeHbIX U buosoaudeckux ocobeHHocmel MOJIO0HsKa  pasiudHo20
npoucxox0eHusi. B npouecce pabomsl aHanu3uposasiuChb rfokasamesnu pocma u pas3sumus,
)Xueasi macca, CpeOHEeCYymoOYHbIe MPUPOCMbl, COXPaHHOCMb [1020/108b51 U adanmauyuUoOHHbIe
CriocobHocmu XueomHbix. Pesynbmamebi uccriedogaHull rnokasasnu, 4mo rnoMecHbili MOTOOHSK 8
omOeribHbIX cilydasix —xapakmepu3lyemcsi boriee  8bICOKOU UHMEHCUBHOCMbIO pocma,
JKU3HeCrnocobHOCMbHo U nyquwel rnpucrocobrieHHOCMbIO K yCI108USIM OKpy»Karouwlel cpedbl, 4mo
Moxxem 6bimb €8513aHO C nposisrieHueM aghgpekma eemepo3suca. HucmornopodHbie XUBOMHbIE, 8
ceor ovyepedb, omsuvaromes 6onbwel 0OHOPOGHOCMbBIO U cmMabuibHOCMbIO Hac1edcmeeHHO
06ycnoeneHHbIX nMpoOyKMUBHbIX MPU3HaKo8, 4Ymo OCOOEeHHO 8axHO Onsi rniemMeHHou pabomsi.
YcmaHoeneHo makxe cyuwecmeeHHoe erusiHue ycriosull  KOPMIIEHUS, CcoOepXaHus U
KnumMamu4eckux @akmopoe Ha peanu3ayuro npodyKmueHO20 romeHyuana XU8OMmHbIX.
lMonyyeHHble OaHHble Mo2ym Obimb UCMOb308aHbI MPU COBEPUWEHCMB08aHUU CEEKUUOHHO-
niemMeHHoU pabomsbl U opeaHuU3ayuu rnpou3sodcmea 8 08UEeB00YECKUX X03sUcmeax pesuoHa.
lNonyyeHHbIe OaHHbIe UMeom fpakmu4yeckoe 3HadyeHue 0ris OanbHelwel cenekyuoHHoU pabomsi.

Knroyeeble cnoea: 08ues00cme0, MOMECHbIU MOOOHSK, Xueasi macca, WwepcmHasi
MpPOdyKmMU8HOCMb, MsiCHasi MpodyKmueHocmab, ybou

BBepeHue

CoBpemeHHOe pa3BuTME OBLIEBOACTBA NpedycMaTpyBaeT MOBbILWEHME YPOBHS MSCHOW
NPOAYKTUBHOCTM KYPAHUHbBIX NOPOoS, OBEL, NPOaYKUUS KOTOPbIX COXPaHSEeT YCTONYMBLIN CNPOC Ha
pbiHKe. [Mpn 3TOM TpaaMLMOHHbIE NOAX0AbI K CENEKLMM N NoAB0PY XKNBOTHLIX HE BCErga No3BoNsA0T
B MOSTHOM Mepe peanu3oBaTb reHeTU4YeCcKnin NoTeHuuarn oBeL U COOTBETCTBOBATb COBPEMEHHbLIM
TpeboBaHMAM MHTEHCUMBHOIO BeaeHusa oTpacnu. B cBaA3n ¢ atmm Bo3pactaeT HeobxoouMMoCTb
COBEpPLUEHCTBOBAHNA CENEKUMOHHON paboTbl C MCMONb30BaHMEM COBPEMEHHbLIX METOO0B
reHeTMKNn N BUOTEXHOMNOrMKN, HaNpaBIieHHbIX Ha YCKOPEHHOE yny4dlleHne NPOAYKTUBHBLIX KavyecTB
XXUBOTHbIX N NOBbILIEHNE 3hPEKTUBHOCTY MNeMeHHoro osuesoacTaa [1].

CoBpeMeHHOE COCTOSIHME OTpacniM CBUOETENbCTBYET O HanNUuMm  3HAYUTEMbHbIX
Hencnonb30BaHHbIX Pe3epBOB MOBLILEHNS NMPOAYKTUBHOCTU OBeL. HepocTtaTtouyHasa peanusaums
NX FreHEeTUYeCKoro noTeHuMana MOoXeT COMPOBOXAATbCA CHWKEHMeM 06beMOB NPOuM3BOACTBA,
yBenuyeHnem cebectoMMOoCT NPOAYKUMU U YMEHbLUEHWMEM 3KOHOMMUYECKOW 3(PAEKTUBHOCTYU
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xo3ancte. CornacHo [AaHHbIM Hay4dHbIX MWCCNEeOOBaHUW, YPOBEHb W KayecTBO MSICHOW
NPOAYKTUBHOCTN  CENbCKOXO3ANCTBEHHbIX XMBOTHbIX  (POPMUPYIOTCA MO4  BO3AENCTBUEM
Komnnekca pakTopoB, Cpean KOTOPbIX BaXKHOE MECTO 3aHMMAalOT HacneacTBeHHbIe 0COGEHHOCTH
N reHOTUMN XUBOTHbIX.

3HaunTenbHas N3MEHYMBOCTb NPOOYKTUBHBIX NOKasaTernen MoxeT HabnoaaTbca U cpean
XXUBOTHbBIX OOHOW MNOpoAbl, YTO CBUOETENbCTBYET O HannyuMuM LUMPOKUX BO3MOXHOCTEW ONS
npoBegeHnsa 3dEKTMBHOrO CenekumoHHoro oTbopa. LleneHanpaBneHHas cenekumst Ha
MOBbILLIEHNE CKOPOCMNENOCTN, MHTEHCUMBHOCTM POCTa WU yryylleHWe MSCHbIX KavyecCTB SBNAETCH
OOHMM M3 OCHOBHbIX HanpaBfeHMN COBEPLUEHCTBOBAHUS MPOAYKTMBHOCTU oBel. Ocobyto
3HA4YMMOCTb AaHHble BONPOCHI NpMobpeTaloT NpM COBEPLLUEHCTBOBAHMMN MEHETUYECKNX PECYPCOB
Msico-canbHoro osuesoacTBa KasaxctaHa. OgHMM M3 NepCrneKkTUBHbIX HanpaBneHun sBnaeTcs
co3faHue M pacnpoCTpaHeHWe reHOTUNOB, COYEeTalLWUX BbICOKYHD MSACHYHO MPOOYKTUBHOCTb,
CKOPOCNENOCTb, KPEMnKyt KOHCTUTYLMIO MU CNOCOBOHOCTb 3(hheKTUBHO MCMNONb30oBaTb NPUPOAHO-
KnumaTtuyeckue ycrioBus pernona [2].

MoBblweHne TpeboBaHW K Ka4eCTBY U KOHKYPEHTOCNOCOBHOCTN NPOoAyKLMM OBLIEBOACTBA
obycrnoenuBaeT HeOBXOAMMOCTb NPOBEOEHNA KOMMSEKCHbIX UCCNeAOBaHWN, HanpaBieHHbIX Ha
BbISIBIIEHME U 3aKpensieHne XO39MCTBEHHO LIeHHbIX MPU3HAaKOoB.

B aTon cBA3n yBenmyeHne MsICHOM NPOAYKTUBHOCTU KYpAOHOYHbIX oBeLl KaszaxcTtaHa gomkKHO
OCYLLECTBATbCSA MNOCPEACTBOM MOCNeAoBaTENbHOrO COBEPLUEHCTBOBAHUS WX FEHEeTUYeCKoro
noTeHuunana, ONTUMM3aUUN BHYTPUMNOPOAHON CTPYKTYPbl M CO34aHUSA BbICOKONPOLYKTUBHbLIX
BHYTPUNOPOOHbIX TUMNOB, COYEeTaloLMX XKenaTernbHble NPOAYKTUBHbIE U adanTauMOHHbIE KavyecTBa

[3].

Llenb wuccnepoBaHuas — co3gaHWe BHYTPUMOPOLHOMO TuMa MSCO-LUEPCTHbIX OBeL,
OTNIMYaloLLEerocsl MOBbILEHHOMW MSICHOW NPOAYKTUMBHOCTBI, CKOPOCMENOCTbI0 U XOpOoLuen
agantaumen K NpUpOLHO-KIMMaTUYECKMM YCIOBUSIM CEBEPO-BOCTOYHOIO pernoHa KasaxcraHa.

YcnoBus n meToAabl UCcnenoBaHUn

Wccnepoeanunsa npoeoamnuck B 2024—2026 rr. Ha 6ase TOO «YkpanHcKoe» YMaHCKOro
panoHa BoctoyHo-KasaxctaHckon obnactn, CIK «EnbkeHtam» un KX  «Axbactay»
>KaHacemelickoro pavioHa obnactu Abai.

B xopne paboTbl npoBeaeHa cCpaBHUTENbHAsA OLeHKa MPOAYKTMBHBLIX M BGMonornyeckmx
nokasaTtenen YACTONoOpPOAHOro 1 MOMECHOro MonoaHsAKa oBel,. [ToMecHbI MoNogHSK 6bin nony4veH
B pe3ynbTaTe CKPeluMBaHMUS MATOK Ka3axCKOW KypAl4HOW nopodbl C Monyrpybon wepcTbio C
GapaHamMn-Npon3BOAMUTENAMMN NOPOA €TTi MEPMHOC M Ka3axCKOW MSICO-LLEPCTHOMN.

Ona un3yyeHns ocobeHHOCTENM pocTa, pasBUTUS U NPOAYKTUBHOCTM  XKMBOTHbIX
NCNONb30BanNM  KOMMMEKC OOLWENPUHATBIX  300TEXHUYECKUX METOAOB C  NPUMEHEHMEM
COBpPEMEHHOro 06opyaoBaHus, U3mMepuTenbHbIX NPUBOPOB Y MHCTPYMEHTOB.

MoponbiTHLIE rpynnbl dOPMMPOBanM C y4eTOM BO3pacTa, NOPOLAHON NPUHAANEXHOCTU U
Knacca XuBOTHbIX. MOMOAHAK BCEX rpynn Haxoawusncs B aHaNOrMYHbIX YCIOBUSAX KOPMITEHUS,
coaepxaHus n yxoga, 4to obecneynBano BO3MOXHOCTb OO bEKTMBHOWM OLIEHKN BIINAHUSA reHoTmna
Ha cbopMumpoBaHme HEHOTUNNYECKNX NPU3HAKOB U YPOBEHb UX M3MEHYMBOCTW.

B npouecce nccnenoBaHuin npuMeHsANn cnegyroLme Metoapi:

- MHAMBUAYanbHOE B3BELUMBAHME ATHAT NPOBOAMMAM MPU POXOEHUN C TOYHOCTbIO A0 0,1 Kkr
n B Bo3pacte 4—4,5 mecsaua — ¢ ToyHocTbio o 0,5 kr. Mo pesynbTaTaMm B3BELUMBAHUI
onpeaensann abCcontoTHbIA, CPeaHECYTOUHbIN M OTHOCUTENbHbI MPUPOCTbI XKMBOW Macchb;

- Ana un3yvyeHna OCOBEHHOCTEN TENOCNOXEHUs MNPOBOAUMAMN U3MEPEHWEe OCHOBHbIX
npomepos cTaTen Tena. Npu poxaeHun u B Bo3pacTe 4—4,5 mecsLa onpenensnu BbICOTY
B XOJIKE U KpecTue, KOCYH ANVHY Tynosuwa, rnyounHy v WWMpUHY rpyau, o6xeaT rpyau,
LUMPUHY B MaKrokax n obxeaTt nacTu;

- Ha OCHOBaHWM MOJSTYYEHHbIX NPOMEPOB OLEHMBANM CTeNeHb pasBUTUA U OCOBEHHOCTU
TENOCNOXEHNST XMBOTHLIX C WCMNONb30BaHMEM WHAEKCOB COWMTOCTM, PacTAHYTOCTW,
MaCCUBHOCTMW, FPYAHOr0 U KOCTUCTOCTW.

- OUEHKYy MOSoAHsika NPOBOAMMAM B COOTBETCTBMM C [OENCTBYHOLLEN WHCTPYKUMEN MO
BGOHUTUPOBKE OBEL.

- UccnefoBaHue MSACHbBIX KayecTB ocyLecTenanu no metoguke BUXK. N3 kaxgon onbITHOM
rpynnbl oT6Mpany No Tpu TUNUYHBIX NO XNBOW Macce bapaHunka B Bo3pacTe 4 n 8 mecsues.
XKnBoTHblE copepXanucb W BbipalMBaNMCb B OAMHAKOBBLIX YCIOBWUSIX, MOCMe 4ero
nogsepranucb KOHTporbHOMY yboto. B xoge ybosi onpefensnm XmnByto Mmaccy 40 1M nocne
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roSI04HOW BbIAEPXKKN, MacCy MapHOW M OXMaXO4eHHON TyLUWN, KONIMYECTBO BHYTPEHHEO 1
KYPLIOYHOIO XMpa, a Takke gpyrne nokasaTenm MACHON NpogyKTUBHOCTMW.

- MHAMBUAYanbHbIA YYET HAacTpUra HeMbITOW LEPCTM Y 6apaHOB, MaTOK M PEMOHTHbIX APOK
NpPOBOAUNUN BO BPEMSI BECEHHEW CTPUMXKKN C TOYHOCTBIO A0 0,1 Kr. Bbixoa YncToro BornokHa
onpeaensann MeTogom NpoMbiBkK 00pasuoB wepcty maccon 20 r, oTobpaHHbIX ¢ 6oka n
cnuHbl XmnBoTHoro (no 10 r ¢ kaxgoro yyactka) [4, 5].

[locToBEepHOCTb  pe3ynbTatoB W 0BOCHOBAHHOCTb  CCHOPMYNMPOBaHHbLIX  BbIBOAOB
obecneuvnBanncb SOCTATOYHbIM OOBEMOM MCCNELOBAHHOIMO MOrofoBbSA, KOMMIIEKCHBbIM aHanmM3oMm
MOMTYYEHHbIX [AdaHHbIX W anpobaumen pesynbtatoB. [lonyvyeHHble uUMdpPOBLIE MaTepuansbl
noagepranucb bruomeTtpudeckon obpaboTke ¢ NCnonbL3oBaHMEM NporpaMMHoro obecneveHmst PAST
v.4.03, 4TO NO3BONMMO NPOBECTU CTATUCTUYECKYH OLEHKY M3ydaeMblX MPU3HAKOB M ONpedenvTb
OOCTOBEPHOCTL BbISIBIIEHHbIX Pasfinyuni.

PesynbTaTtbl MccrneaoBaHum

B COOTBETCTBUMMN CO CXEMOW CKpELLUUBaHUSA, NMPUHATON B XO3SMWCTBaX, OT MaTOK Ka3axCKomn
KypAK4YHOM nonyrpybolepcTHON nopoabl, OCEMEHEHHLIX crnepmon ©apaHOB-Npon3BOANTENEN
Ka3axCKon MsICO-LLEPCTHOM NMOPOAbl M NOPOAbl €TTi MEPUHOC, Oblfl MOMyYeH NOMECHbIA MOMNOOHSIK,
COCTaBUBLUWNI OMNbITHbIE FPyMnbl. YNCTONOPOAHbIE ArHATa MAaTEPUMHCKOM NOPOAbI MCNONb30BanMCh
B KQ4eCTBE KOHTPONbHOW rpymnmbl.

lNocne poxaeHna KaxkaomMy sSirHEHKY npuceBameann MHAnBMAyanbHbI NOEHTUOUKALNOHHbIN
HOMep, yCTaHaBnmMBanu OMpKN B YLLIHbIX PAKOBUHAX M 3aHOCUNN CBEAEHUSA O MOJTOLHSIKE B XXypHan
pernctpaumn. HoBOPOXAEHHbIX AMHAT OLIEHMBANM MO KOMMIEKCHOW 300TEXHUYECKOWM OLEHKe,
BKIOYaBLUEN OMNpenerieHne XMBOWM MacChl U OCHOBHbIX NPOMEPOB Tena.

YcTaHOBMNEHO 3aKOHOMEPHOE NPOosIBNIeHNEe NOSIOBOro AMMopdunama Bo BCex uccnenyemblx
rpynnax. BapaHumkn xapaktepusoBanucb Oonee BbICOKOM XXMBOW MacCOM MO CPaBHEHWUIO C
sipoukamu, npeeocxoaa nx Ha 0,2—0,7 Kr, 4To ABNAETCS XapakTepHON 0COBEHHOCTLIO XXMBOTHbBIX
MSICO-CarnbHOro HarpaerneHus:.

CpaBHUTENbHAsH OLIEHKA XMBOW Macchl NPU PoXOEeHWUM BbisiBMMA AOCTOBEPHbLIE pPasnnyuns
MeXay YMCTONopPoaHbIM U NoMecHbIM MoriogHsikoM (P < 0,01). Hanbonee Bbicokas Macca oTMeYeHa
y NoMecHbIX ArHaT codetanmi MLWKxKIT — 5,2 kr y 6apanunkoB u 4,9 kr y sipoyek. [onyveHHble
nokasatenn CBUAETENbCTBYIOT O MOMOXUTENBHOM MNPOSIBEHUN reTeposnca WU ykasbiBaloT Ha
NepcnekTUBHOCTb MUCMONb30BaHUS JaHHbIX BapUaHTOB CKPeLLMBaHUS MpU COBEPLUEHCTBOBAHUN
OBeL, MsICO-CanbHOro HarnpaerieHus.

M3y4eHne npomMepoB Tena No3BONnI0 yCTaHOBUTb pasnuymnsg B OCOOEHHOCTAX KOHCTUTYLUK
N 3KCTepbepa XMBOTHbLIX PasHblX FeHOTMNOB. B GONbLUMHCTBE Criy4aeB MOMECHbIA MOMOAHSAK
NPEeBOCXOANIT YNCTOMOPOAHbLIX CBEPCTHUKOB MO OCHOBHLIM JIMHENHLIM Nokasatensam. B yactHocTn,
Mo BbICOTE B XOJIKE M KPecTLe SPOYKM OMbITHBIX FPYNMN NPEBbIANM KOHTPOMbHbIX XMBOTHbIX
cooTBeTcTBEeHHO Ha 0,4 n 0,6 cm, a 6GapaHumkn — Ha 1,0 n 1,2 cm. 310 cBuaeTenscTByeT 0 Honee
WHTEHCMBHOM POCTE N HECKONbKO OonbLUer AfMHE TYJIOBULLIA Y MOMECHOIO MOJSTOAHSIKA.

[ns KOMNIIEKCHOM OLEHKN OCOBEHHOCTEN TENOCIOXEHUSA OOMOJSTHUTENBHO pacCYMThIBaNu
OCHOBHblIE WHAOEKCbl 3KCTepbepa. WX wucnonb3oBaHMe no3Bonuno 6onee 0O6BLEKTUBHO
OoxapakTepu3oBaTb  MPOMOPUMOHANbHOCTL  Pa3BUTUS,  KPEMnoCTb  KOHCTUTYUMM,  CTENeHb
BbIpaXXEHHOCTN MSACO-CalibHbIX MPU3HAKOB M OCOBEHHOCTM aganTUBHOIO TUMA XXMBOTHbBIX Pa3NINYHbIX
reHoTmnos [6].

CpaBHeHMe nony4YeHHbIX MHAEKCOB MOoKa3ano Hanuyne onpeaenéHHbIX pasnuynn Mexay
YMCTONOPOAHLIMA U TMOMECHBIMU SArHATaMK. YMCTOMOPOAHbLIE XMBOTHbIE XapaKTepuU3oBariMCb
fonblen cOUTOCTbIO, MACCUBHOCTBIO W OTHOCUTENBHO 6onee pasBUTON TPyoHOM 4YacTbio.
MoMecCHbI MOMOAHSAK, HanpoTMB, oOTNu4anca 06onee pacTsaHYTbIM TYNOBULLEM, MEHbLUEN
BbICOKOHOrOCTbIO U  BbIPa@XXE€HHbIMW MpPU3HAKaMyM MSACHOro Tuna. Y NOMeCHbIX 6apaHunkoB
OTMEYarnochb CHWXeHME 3HAa4YEHUIN rPYAHOro MHAEKCA N HAEKCA KOCTUCTOCTU, YTO XapaKktepuayeT
MX KaK >KMBOTHbIX C OTHOCUTENbHO ©Gonee nNErkMM W  YANMHEHHBIM  TENOCNOXEHNEM,
OPUEHTUPOBAHHbLIM HA UHTEHCMBHOE (DOPMMPOBAHME MSICHOW NPOAYKTUBHOCTW.

BecHown, nepen npoBeaeHMeM CTPUXKKM, OCYLLECTBNANN BOHUTUPOBKY XMBOTHBIX C LENbto
onpeaeneHnsi ypoBHS LIEPCTHON NPOAYKTUBHOCTU U NIIEMEHHOW LeHHOCTU. B ceHTabpe—okTabpe
nocrne KOHTPOMbHOro B3BELUMBAHUA OOMNOMHUTENBHO OLIEHMBAMNM XUBYIO Maccy U 9KCTEpPbEpPHbIE
ocobeHHocTn oBel,. Bce 6GapaHbl-npousBoauTenn uccriefyemMblX XO35IMCTB COOTBETCTBOBaNu
TpeboBaHMsIM Knacca «anuta». Cpean MaTO4YHOro MOrofioBbsl Takke Mnpeobnagany XUBOTHbIE
3MUTHOro Knacca. B uenom gons »XMBOTHLIX XXenaTenbHOro Tuna coctaensna okorno 60 %, 4vto
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CBMOETENBLCTBYET O LOCTATOYHO BbICOKOM MAEMEHHOM MOTEHUMane craga U ero cCOOTBETCTBUM
TpeboBaHusM, NPeabsBSEMbIM K MAEMEHHbIM XXMBOTHbIM [7].

Takum oOpa3oM, yCTaHOBMEHHas CTPyKTypa CTaga Mo Krnaccam CBUOETENbCTBYET O
pe3ynbTaTUBHOCTM MPOBOAMMON CENEKUMOHHO-NMNIEMEHHON paboTbl U HanNUuMmM GnaronpuUsSITHON
OCHOBbI ANS AanbHENWero noBbIWEHNS NPOAYKTUBHOCTM, 3aKpenneHns XO03sNCTBEHHO LEHHbIX
NPU3HAKOB M YNy4YLIEeHNs Ka4eCTBEHHbIX XapakTepucTUK NOTOMCTBA.

OOHUM M3 OCHOBHbIX HanpaBfieHUW OLEHKM MPOAYKTUBHOCTU SABMSAMOCH onpeaeneHue
LEPCTHON MNPOLYKTMBHOCTU. WMHOMBUAOYyanbHbIA YYET HacTpura LEepCTM MNO3BOMNUI MPOBECTU
CPaBHUTEMbBHYIO XapaKTEPUCTUKY XKMBOTHbLIX M MCMOMNb30BaTb MOJSIyYEHHbIE MOKa3aTenu npu mx
OanbHENLLEN KNaCcCUPOBKE.

CooTBeTcTBYHOLWME OaHHbIE NpeacTaBneHbl B Tabnuvue 1.

Tabnuua 1 — WepcTHasa NpoayKTUBHOCTb OBEL, Ka3axCKOW KypardHOM nonyrpy6oLluepcTHom
nopogabl

HacTpur wepcTtu B o .
[MonosospacTHas Yo BbIXO4a HacTtpur umicton
Kon-Bo ronoB | dm3n4eckom Bece,
rpynna - YMCTOro BOJIOKHA LLEpPCTH, KI
Bapak- 23 3,8£0,17 67 2,5£0,15
npoussoanTenb
Martka 64 2,610,11 68 1,8+0,07
BapaHunk 53 2,7+£0,09 69 1,84£0,05
Apouka 20 2,3+0,10 69 1,6+0,03

Mo paHHbIM Tabnuubl 1, BenuMuMHa HacTpura LWepCTU Yy OBel, Ka3axCKoW  Kypato4HON
nonyrpyboLlepcTHON Nopoabl Haxogwunack B npegenax 2,3-3,8 kr. Hambonblimii nokasaTtenb
OTMeueH y bapaHoB-nponsBoanTenen — 3,8 kr, Torga kak y MaTtok OH cocTaBun 2,6 Kr, y 6apaHynkoB
— 2,7 kr, y apok — 2,3 kr. Bblxo 4nctoro BornokHa BapbupoBars o1 67 4o 69 %, 4To xapakrepusyeT
A0CTaTOYHO BbICOKUI YPOBEHb MCMOSIb30BaHNS LUEPCTHOrO ChIPbS.

LepcTb mccrnegyembixX >XMBOTHbIX MPEMMYLLECTBEHHO MMena CBeTro-cepyto u 6enyto
OKpacky. [pu KnaccMpoBKe LLepCTM BECEHHEN CTPWKKM YCTAHOBIEHO, YTO A0 92 % pyHHON LWepcTn
COOTBETCTBOBAso TpeboBaHMsIM NEPBOro Kracca, YTo CBUAETENbCTBYET O €€ 4OCTAaTOYHO BbICOKOM
kauyectBe [8].

B panbHenwem 6binia npoBeAeHa CcpaBHUTENbHAsS OLEHKa NOMECHOro U YNCTONOPOOHOMO
MOSOOHAKA MO KOMMIEKCY OCHOBHLIX MNPOAYKTUBHBIX M BUONorMyeckux npusHakoB. AHanus
OVHaMUKKN XKMBOW MaccChl OT pOXXAEHUA 40 Bo3dpacTa 4—4,5 Mecsila nokasan Hanvime pasnmymn B
Temnax pocTa u xapakrtepe pasBuUTUSA XMBOTHbIX Pa3HbIX FEHOTUMOB.

lMonyyeHHble pes3ynbTaTbl MO3BOMAT BbIOENUTb Kak O6LiMEe 3aKOHOMEPHOCTWU, Tak W
crneundunyeckne oCOBEHHOCTN NPOABEHUSA XO3ANCTBEHHO LIEHHbIX MPU3HAKOB Y YNCTOMOPOOHbIX
N NOMECHbIX XMBOTHbIX. OTO JAET BO3MOXHOCTb OLIEHUTb BUSIHME reHoTMna Ha hopMmpoBaHme
NPOAYKTUBHOCTM M BMONOrNMYeCcKnX 0COBEHHOCTEN MOSTOAHSIKA.

UncTtonopoaHble  XMBOTHbIE  XapakTepu3oBanucb  Gonbllein  CTabUNbHOCTBIO U
OAHOPOOHOCTBIO HacneacTBEHHO 0BYCMNOBIEHHbIX Npu3HakoB. COXpaHeHne TUMUYHBIX NOPOAHbLIX
0cobeHHOCTEN M BbIPOBHEHHOCTb 3KCTepbepa AenarT UX NepcneKkTMBHbIMM Ans OpMUMPOBaHUSA
NSeMEHHOro sapa 1 AanbHenLwero CoOBepLUIEHCTBOBAHNSA CENEKLMOHHON PaboThl.

[nga onpegeneHns NNeMeHHOW LLEHHOCTU 1 YPOBHS NPOAYKTUBHOCTU MOJSIOOHSKA BO BCEX
xo3qancTeax bbina npoBegeHa BOHUTUPOBKA AHAT TEKYLLEro roga npu oTbEMe B Bo3pacte 4—4,5
Mecdua. [locne onpegeneHns XMBOW MacChbl, HaCTpura LWEPCTU N OLEHKN 3KCTEePbEPHbIX
0COBGEHHOCTEN  XKMBOTHbIX  pacnpegensdnu no  COOTBETCTBYHOLIMM  Krlaccam  COrfacHo
YCTaHOBIIEHHbIM 300TEXHUYECKMM TpeboBaHuaM [9].

Takoe pacnpegeneHne No3BonsieT ONpeaenuTb CTeNeHb PasBUTUS MOMNOOHSAKA, BbIAENUTb
Hanbonee nepcnekTMBHbLIX >KMBOTHbIX ANA AafibHEWLWEero MAEMEHHOr0 MWCMOMb30BaHUA U
yCTaHOBUTb Aont0 ocoben, COOTBETCTBYHOWMX TpeboBaHMAM SMAUTHOMO WM MEPBOrO Kaccos.
Pesynbtatbl 60HMTMpPOBKM MonoaHsika CINK «EnbkeHTan» npeactaBneHsl B Tabnvue 2.
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Tabnuua 2 — Pacnpegenenne monogHsika no knaccam B CIK «EnbkeHTam»

Knacc 6oHUTUPOBKM KonnyecTtBo rornoe % oT obuiero ymcna
Onuta 102 33,3
| knacc 143 46,8
Il knacc 56 18,3
HeknaccHble 5 1,6

PeaynbTaTbl GOHUTUPOBKM CBMAETENBCTBYIOT O 4OCTATOYHO BbICOKOM Ka4yeCTBE MOJIOOHSIKA.
HaunbGonbLuyto gonto coctaBunn xmBoTHble | knacca — 46,8 %, ewé 33,3 % Obinn OTHECEHbI K
3NMTHOMY Knaccy. Taknm obpa3om, COBOKYMHasi 4ONS XXUBOTHbLIX BbICOKUX KilaccoB npeBbicnna 80
%, UTO XapakTepuayeT NccreayemMoe NnorofioBbe Kak NeEPCNeKTUBHOE C TOUKM 3PEHUS AanbHENLEero
NNEMEHHOr0  UCMNOMb30BaHMA U CBUAETENbCTBYET O pe3ynbTaTUBHOCTM  MPOBOSAUMOMN
cenekUnoHHom paboThl.

[na onpegeneHns yoorHbIX U MSICHBIX Ka4eCTB MOMECHOr0 M YNCTONOPOOHOIO MOJSIOAHSIKA
Obln NpoBeOEH KOHTPOrbHbIN yoor 60 6apaHymkos B Bo3pacTe 4—4,5 mecsua. AHanms pesynbtaTtoB
nokasan, 4to Hanboree BbICOKYHD Maccy MapHOW TyLM MMenu NOMecHble BapaHuMKn coveTaHui
KMNr<EM n KMNrxMLLK — cootBeTctBeHHO 23,0 1 24,0 kr. MNpu 3ToM 60nee BbICOKUI YOOMHLIN BbIXOA
CpPeav XMBOTHbIX AaHHbIX BapMaHTOB CKpelumBaHusa otMedeH y nomecen KINMxEM — 54,0 %.

Pe3ynbTaTtbl KOHTPONBHOIO Y60 CBMAETENLCTBYIOT O HANMYUN BbIPAXXEHHbIX Pa3nnynin no
MSICHON MPOAYKTMBHOCTU MEXAY >KMBOTHbIMM pasHblX reHOTUNOB. BbisBNeHHbIe 0COGEHHOCTU
noaTBepPXXO4atT BIIMSIHUE NOPOAHOWN NPUHAANEXHOCTM U COYETAHUS FEHOTMIMOB Ha hopMupoBaHmne
yBOMHbIX KAa4eCTB MOSTOAHSIKA.

OCHOBHbIE pas3NUyuMa MeXxay YMCTONOPOAHLIMU U MOMECHBIMM BapaHyYnKkamMm NPOSIBIISNUCH
npexxae BCEro B CTENEHN Pa3BUTUS TYLLM M KONMMYECTBE KYPAKOYHOro Xnpa. Beixog Tywm Haxoguncs
B nNpegenax 48,2-52,8 %, Torga kak yborHbIn Bbixog coctaensn 51,8-59,2 %.

Mpn xapakTepucTuke MSACHOW MPOOYKTMBHOCTM  BaXHbIM MoKasaTenem  sBnseTcs
COOTHOLLEHME MAKOTM M KOCTHOM TKaHW B Tywe. Yem Bbile 0O MAKOTHbLIX TKaHEN MO OTHOLLEHUIO
K KOCTSIM, TeM Goree BbICOKOM CYATAETCH MSACHasi LEHHOCTb TYLUW, NMOCKOSNbKY AaHHbIN nokasaTenb
HEeNnoCpeACTBEHHO CBA3aH C KONMMYEeCTBOM CbeJ06HOM 1 NuTaTenbHO LeHHOW YacTu npogykumm [10].
lMony4YyeHHble 3HA4YeHUs1 COOTBETCTBYHOT XapaKTePHOMY YPOBHIO MSICHOW MPOAYKTUBHOCTM
XXUBOTHbIX MSICHOIO 1 MSICO-CalibHOrO HanpaBIiEHUS 1 CBMAETENbCTBYIOT O CMOCOOHOCTM MOJIOAHSIKA
3hPEKTMBHO HAKaNIMBaTb XUBYH Maccy npu hopMnUpoBaHNN MbILLEYHON U XXUPOBOKW TKaHEN.

O6cyxaeHne HayYHbIX pe3ynbLTaToB

B uenom npoBedéHHble WUCCNeOOBaHUS MOKa3biBAKT, YTO UCMonb3oBaHWe OGapaHoB-
Npou3BoANTENEN MSICO-LUEPCTHOTO HanpaBfeHUsa Mpu CKPELMBAHUM C MaTkaMu Ka3axCKom
KypAt4Hon nonyrpyboLluepcTHoOn nopoabl cnocobcTByeT (hOpMUPOBAHMIO Y MOTOMCTBA KOMIMIEKca
XenaTtenbHbIX NPOAYKTUBHLIX Mpu3HakoB. Hawmbonee BbipaeHHble NpeumyLiecTBa NOMECHOro
MOJI0OHSIKa OTMEYEHbI MO XXMBOW Macce, UHTEHCMBHOCTM POCTa U OTAENbHLIM NoKa3aTensm MsiCHOM
NPOAYKTMBHOCTW, 4TO MOATBEPXKAAET MNEepCneKkTUBHOCTb  AanbHEMWero  UCnofib30BaHUSs
MEXMOPOAHOro CKpelunBaHUs B YCroBUAX X03ancTe obnactm ABan n BoctouHo-KasaxcTtaHckom
obnactu.

3aknoyeHue

Takum 0bpasom, NonyyYeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O NPEMMYLLECTBAX MOMECHbIX
ArHAT MO MoKasaTensaM pocTa, pasBUTUS U 3KCTepbepa, YTO noarteepxaaeT 3dpdeKTMBHOCTb
CKpeLMBaHUS Ons1 NOBLILLIEHNS NPOAYKTUBHOCTU MonoaHsika. NomecHble sirHsTa XxapakTepumayoTcs
Gonee KpynHbIMK pasmepamu Tena, rnyboKon 1 LUIMPOKON rpyablo, a TakkKe HECKOSbKO YAMMHEHHBIM
TYNoBULLEM, YTO YyKasbiBaeT Ha (OopMUpOBaHME MSICHOTO Tuna. [lonoxuTenbHoe BRUsiHUE
OKa3blBaeT WUCMOMb30oBaHWE CeEMEHU GapaHOB-NPOU3BOAUTENEN OTEYECTBEHHOW CENekuun, 4YTo
noaTeepXKaaeT NepcrnekTMBHOCTb AaHHOMO HanpaBneHnst B MsiCO-canbHoOM oBueBoacTtiee [10].

[MoMecHbIe XNBOTHbIE TaKKe OTNMYaTCA Oonee BbICOKMMU NPUPOCTaMU XKXMBOW MaccChl U
WHTEHCMBHBLIMM TEMMNAMK POCTa MO CPaABHEHUIO C YNCTOMOPOAHLIMU CBEPCTHUKAMU. OTO MOXKET
OblITb CBA3aHO C nposBreHnem adpekta reTeposmca, obecneumBaroero MOBbILEHHYIO
YKN3HEecnocobHOCTb N aaanTUBHOCTb MONOAHSIKA.

lMony4yeHHble pe3ynbTaTtbl MOrYT ObiTb WCMNONb30BaHbl AMs COBEPLUEHCTBOBAHUSA
NAEeMEHHOro MOrosioBbsl, Yry4ylleHUss BOCMPOM3BOACTBA OBEL, M YBENWYEHWS MNpov3BOACTBA
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Ka4eCTBEHHOW MSICHOW NpOoAyKUUW [AONs BHYTPEHHEro pblHKa W peanusaumm 3KCMOPTHOro
noTeHumana.
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BYOAH XXOHE TA3A T¥KbIMAbI KOV XXAC TONAEPIHIH ©CYIH, AAMYbIH XXOHE
©HIMAINIINH CANbICTbIPMAIbI BAFANAY
Kasipai ke30e Kol wapyalblfibifbiH 0aMbimy xarOalibiHOa xaHyapnapObliH 2eHemukKarbiK
aneyemiH muimai natidanaHy HezidiHOe onapdbiH eHimoOiniciH apmmbipydbiH MaHbI3bl 30p. Abal
0bnbicbl meH LUlbirbic Ka3zakcmaH 06nbICbIHbIH wWapyawblibiKmapbiHOa ecipinemiH ma3sa
mykbIMObI XeHe b6ydaH xac mendepae canbicmbipMarsl bara 6epy epekue Kbi3biFyulblibIK
mydbipadsbl.
3epmmeydiH Hezizai MiHdemmepiHiH 6ipi Wbiry meeziHe Kapal spmypiii xac mendepdiH 6HIMAinik
JKOHe buornozsusnbiK epekuwernikmepiH 3epmmey 60510bl. 3epmmey bapbicbiHOa oniapdbiH ecyi
MeH OaMybiHbIH Kepcemkilumepi, mipinel canmarbl, maynikmik opmatwa canmak Kocybl, Marl
6acbIHbIH cakmarybl xoaHe belimoeny Kabinemi masdaHdbl.
3epmmey Homuxenepi 6ydaH xac mendepldiH Kelbip xardalinapda ecy
KapKbIHObIbIFbIHBIH X0fapbl 60nybIMeH, emipuieHOi2iMEH XoHe KopwaraH opma xardalapbiHa
XXaKcbl beliimMOernyiMeH epekwerneHemiHiH kepcemmi. byn Kybbinibic 2emepos3uc oacepiHiH
balikanybimeH 6atnaHbicmbl 6051ybl MyMKIH. Ail ma3a myKbIMObI XXaHyapsiap myKbiM KyanalmbiH
OHIMOinik  beneinepiHiH GipKkenkinieci MeH mypakmblifbifbIMEH epekweneHedi, Oyn  acbin
MmyKbIMOBbIK XXyMbicma mMaHbI30b! perni amkapadbl. COHbIMEH Kamap, asbiKmaHObIpy, Kymirn-6ary
Xardalnapel XoHe KrumammbiK chakmopriapdbiH xaHyaprapobiH eHIMOINIK aneyemiH xyseze
acbipyra eneyri acep ememiHi aHbIKmMarsnobl.
AnbiHFaH Homuxxernep eHipdeai Kou wapyaubinibikmapbiHOa ceneKkyusnbiK-acbiil myKbIMObIK
Kymbicmbl xemindipy xoHe eHOipicmi muimdi yibimdacmsipy 6apbickiHda natdanaHbliybl MyMKIH.
TyliH ce30epi: KoU wapyawsblinbifbl, 6yOaH xac mendep, mipinel canmak, XXyH eHimoiniai, em
eHimadiniei, coro.
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COMPARATIVE ASSESSMENT OF GROWTH, DEVELOPMENT, AND PRODUCTIVITY OF
CROSSBRED AND PUREBRED SHEEP YOUNG STOCK

In modern sheep farming, increasing animal productivity through the effective utilization of

their genetic potential is of great importance. Of particular interest is the comparative assessment

of purebred and crossbred young sheep raised on farms in Abai Region and East Kazakhstan

Region. One of the main objectives of the study was to examine the productive and biological

characteristics of young sheep of different origins. The study analyzed growth and development

indicators, live weight, average daily weight gains, livestock survival rates, and the animals’
adaptive capacity.
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The results showed that crossbred young sheep, in some cases, were characterized by
higher growth intensity, viability, and better adaptability to environmental conditions, which may be
associated with the manifestation of heterosis. Purebred animals, in turn, were distinguished by
greater uniformity and stability of genetically determined productive traits, which is particularly
important for breeding work. A significant influence of feeding and housing conditions, as well as
climatic factors, on the realization of the animals’ productive potential was also established. The
findings can be used to improve selection and breeding practices and to organize sheep production
more effectively in the region.

Keywords: sheep farming, crossbred young sheep, live weight, wool productivity, meat
productivity, slaughter.
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POTENTIAL AND KEY BARRIERS TO THE DEVELOPMENT OF ORGANIC ANIMAL
HUSBANDRY IN KAZAKHSTAN: AN INTEGRATED SPATIAL AND ECONOMIC ASSESSMENT

Abstract: This study develops a reproducible spatial and economic framework for prioritising
the transition of Kazakhstan livestock farms to organic production. Methods. A multi-criteria index
combines four blocks: spatial and environmental suitability, production readiness, financial viability,
and behavioural and institutional readiness. Indicators are normalised to a 0—1 scale, aggregated
with equal block weights, and constrained by a minimum environmental score of 0.55. Four five-year
scenarios are compared: baseline, pasture expansion, shelterbelt conservation, and an integrated
organic system. National pasture statistics and legal and sectoral sources provide the contextual
baseline; scenario parameters are model assumptions rather than observed farm outcomes.
Results. The model produces index values of 0.50, 0.53, 0.57, and 0.73, respectively. Pasture
expansion fails the environmental threshold despite higher production and financial scores. The
integrated scenario remains first under alternative weights and input perturbations. Conclusion.
Expansion of grazing area alone is insufficient. Priority should be given to farms and districts where
controlled grazing, water access, shelterbelt protection, traceability, certified feed, veterinary
services, processing, and market access can be implemented as one value chain. Farm-level
geospatial, production, financial, and survey data are required before investment decisions.

Keywords: organic animal husbandry, pastures, protective shelterbelts, spatial assessment,
economic efficiency, certification, Kazakhstan

Introduction

Agriculture remains an important part of Kazakhstan’s economy, particularly in terms of food
security, rural livelihoods, and livestock production. Since the transition from the Soviet agricultural
system, the country has introduced market-oriented reforms while continuing to face a number of
economic, environmental, and institutional challenges. Against this background, organic animal
husbandry has attracted growing attention as an approach that may help combine livestock
production with more sustainable use of natural resources and improved animal welfare [1-4].

Livestock farming is especially important for Kazakhstan because of the country’s large
pasture areas and long tradition of grazing-based animal production. At the same time, the sector
faces several persistent challenges, including differences in farm structure, relatively low productivity
in some production systems, and a strong dependence on natural pastures. These characteristics
create both opportunities and limitations for organic livestock farming. Extensive grazing systems
may provide a suitable basis for more sustainable production, but their further development requires
better pasture management, efficient use of feed resources, and appropriate technologies. The use
of crop residues and agricultural by-products as feed, together with manure recycling, may also help
reduce production costs and improve resource efficiency [3-5].

The development of organic livestock farming also depends strongly on government policy and
institutional support. In Kazakhstan, state programs have traditionally supported livestock production
through subsidies, infrastructure development, and measures aimed at increasing agricultural output
and competitiveness. Organic production, however, involves additional requirements. Farmers need
access to certification, reliable traceability systems, veterinary and animal-health services,
appropriate pasture management, processing facilities, and markets for organic products. It is
therefore important to distinguish between livestock raised under traditional pasture-based
conditions and livestock that meets formal organic production and certification requirements [2, 4].

Conditions for developing organic livestock farming also differ considerably between regions.
Kazakhstan is a large country, and regions vary in their pasture resources, climate, farm structure,
infrastructure, and access to markets. For example, livestock-producing areas such as Akmola and
West Kazakhstan may face different production and market conditions. This suggests that the
expansion of organic farming cannot rely on a single approach across the country. Regional
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strategies should take local conditions into account and support farmers through extension services,
technology transfer, cooperation, processing facilities, and improved market access [2—4].

Market development is another important factor. The future of organic livestock production will
depend not only on farmers’ ability to produce organic products but also on whether consumers are
willing to purchase them and whether producers can access profitable domestic and international
markets. Certification and traceability are particularly important because they provide consumers
and buyers with confidence that products meet organic standards. At the same time, stable supply
chains, processing capacity, consumer awareness, and cooperation between the public and private
sectors are needed to support the development of this market [2, 3].

Despite the potential of Kazakhstan’s livestock sector, there is still limited empirical evidence
on how widely organic practices are actually adopted and what factors influence farmers’ decisions
to adopt them. More detailed information is needed on certified farms, pasture and feed management,
animal health, productivity, production costs, and the economic performance of organic systems. It
is also important to understand how farmers perceive organic production, including its potential
benefits, costs, risks, and practical difficulties. Such information can help determine whether existing
subsidies, certification systems, extension services, and market-support measures adequately
address the needs of farmers interested in organic production.

For this reason, the development of organic animal husbandry should not be assessed only in
terms of Kazakhstan’s natural resources. Although the country has extensive pastures and favorable
conditions for grazing livestock, the availability of these resources does not automatically lead to
certified organic production. Farmers’ decisions are also shaped by economic opportunities, access
to finance and information, market conditions, perceived risks, and the institutional environment.
Examining these factors together provides a more realistic understanding of the opportunities and
barriers associated with the transition to organic livestock farming [2—4].

Kazakhstan has considerable potential for developing organic livestock production, particularly
because of its extensive pasture resources and established livestock-farming traditions. However,
realizing this potential requires more than the availability of land and animals. Farmers need clear
certification procedures, reliable traceability, technical and advisory support, appropriate processing
infrastructure, and access to stable markets. At the same time, more farm-level and region-specific
evidence is needed to understand what encourages or prevents farmers from adopting organic
practices. Such evidence can provide a stronger basis for policies and practical measures aimed at
supporting the gradual development of organic animal husbandry in Kazakhstan [2—4].

The potential for organic animal husbandry in Kazakhstan depends on the interaction of
pasture resources, feed availability, certification, traceability, veterinary services, processing
infrastructure, and market access. This study does not attempt to estimate the current national
volume of certified organic livestock production; instead, it evaluates the resource potential and
institutional conditions that may support or constrain its development.

The research objective was to construct and test an integrated index for comparing alternative
pathways of organic livestock development in Kazakhstan. The scientific novelty lies in combining
spatial-environmental, production, financial, and behavioural-institutional criteria within one
transparent decision framework and applying an environmental feasibility constraint before scenario
ranking. Unlike descriptive sector reviews, the proposed approach explicitly separates resource
potential from certified organic production and identifies the farm-level data required for subsequent
validation.

Materials and Methods

Study design and unit of analysis

The model is designed for application at district level for screening and at farm level for
investment appraisal. The national analysis provides the contextual baseline; the operational unit is
a farm or a spatially coherent group of cooperating farms. The recommended spatial resolution is
the cadastral parcel and seasonal grazing unit, aggregated to rural district and district. The analytical
horizon is five years, covering the conversion period and early certified operation.

Data sources and spatial variables

The framework uses official land-balance and agricultural statistics of the Bureau of National
Statistics of the Republic of Kazakhstan, sectoral information of the Ministry of Agriculture, cadastral
land-use layers, water-point and road locations, veterinary and processing infrastructure, Sentinel-2
or Landsat vegetation indices, digital elevation and distance surfaces, and farm records. International
contextual indicators should be cross-checked against FAOSTAT and FiBL/IFOAM datasets for the
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same reporting year. Because published pasture totals may differ by year and definition, no national
pasture figure is treated as a farm-level capacity estimate. In a regional application, each land
indicator must be linked to a specific reporting year, table or database, and access date.

Indicator system and normalisation

The index contains four blocks. Each block is calculated as a weighted mean of three
indicators. Equal block weights of 0.25 are used in the base model to avoid claiming unsupported
priority for one domain. Within each block, the weights sum to one. Positive indicators are normalised
as (x — xmin)/(xmax — xmin); negative indicators, such as distance or unit cost, are normalised as
(xmax — x)/(xmax — xmin). Values outside the reference range are truncated to 0 or 1. When empirical
minima and maxima are unavailable, policy targets and the 10th and 90th percentiles of the farm
sample should define the reference range.
The relevant data are presented in Table 1.

Table 1 — Structure of the integrated efficiency index

Within-
Block and weight Indicator Direction | block Primary evidence
weight
Past_t,!re condition and NDVI Positive 0.40 Remote sensing and
stability field survey
Spqtlal and Graz[ng pressure relative to Negative 0.35 Stock repords and
environmental 0.25 |carrying capacity forage yield
Shelterbelt condition and Positive 0.95 Qrthophoto and
protected area inventory
Water-point accessibility Positive 0.35 G.IS network
distance
Production 0.25 Certified feed coverage Positive 0.35 Feeld. records and
certificates
Veterinary and traceability | b qitiye 0.30  |Farm audit
readiness
Discounted net benefit Positive 0.45 Farm cash flow
Financial 0.25 Payback perioq Negative 0.30 Investment model
Exposure to price and Negative 0.25 Sensitivity analysis
support changes
Willingness to certify Positive 0.35 Farm survey
Behavioural and Cooperation and service Positive 0.35 Survey and registry
T access
institutional 0.25
Marke.t and processor Positive 0.30 Qontrgcts and
commitment interviews

For scenario s, block b and indicator j, the integrated efficiency index is I = Zb Wb(Zj wbj zsbj),
where Wb is the block weight, wbj is the within-block weight, and z is the normalised indicator. The
environmental constraint is applied before ranking: the spatial and environmental block must be at
least 0.55, and stocking pressure must not exceed estimated carrying capacity. A scenario that
violates either condition is marked infeasible even if its aggregate index is high. The value of 0.55 is
a provisional screening threshold rather than an empirically established national standard. It was
selected to prevent weak environmental performance from being compensated for solely by stronger
economic or production scores and must be calibrated against observed vegetation condition,
erosion risk, forage yield, and carrying capacity.

Scenario definitions

The relevant data are presented in Table 2.
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Table 2 — Five-year scenario assumptions

. S1 Pasture S2 Shelterbelt S3 Integrated
Parameter S0 Baseline . . .
expansion conservation organic
0 , +10% after
Grazed area Current ;rzé)a/(’ accessible Current suitability
screening
o
Stocking pressure | Current +1.5 % livestock Current or -5% At or_below .
units carrying capacity
o ,
Pasture rotation Limited 32{; of grazing 50% 80%
Functional - No targeted +20% restored +25% restored and
Current condition .

shelterbelts action length protected
Water points
meeting access Current +15% +10% +30%
target
Trace_ablllty _qnd . Current Current Pilot coverage Full pilot-chain
organic certification coverage
Processing and . Contracted
market linkage Fragmented Fragmented Partial certified chain

The assumptions are transparent stress-test inputs, not measured changes. A regional
application must replace them with observed farm values and documented project costs. The
expansion scenario is deliberately tested as a partial intervention; it adds accessible grazing area
without simultaneously resolving certification, shelterbelt condition, traceability, and processing
constraints. The percentage changes in Table 2 are bounded scenario assumptions used to test
model behaviour; they are not observed national trends and must be replaced by documented farm
or district values in empirical applications.

Economic model

The financial block uses discounted incremental cash flow. Net present value equals the
discounted sum of additional organic-price revenue, avoided losses, support payments, and
additional operating benefits minus certification, conversion, water, fencing, shelterbelt, traceability,
transport, and processing costs. Payback is the first year in which cumulative discounted cash flow
becomes non-negative. The break-even organic premium is calculated as the annualised net
transition cost divided by certified sale volume and the conventional unit price.

Because verified farm-level cost, certification expenditure, and organic livestock price-premium
data were not available for the present modelling exercise, the financial ranges are exploratory
stress-test assumptions rather than observed Kazakhstan averages. They are used only to examine
model behaviour. Future applications should replace them with audited farm accounts, certification
quotations, processor contracts, and observed market prices.

Farm survey and validation protocol

A subsequent empirical validation stage is proposed for the behavioural and institutional block.
It should use a stratified sample of at least 120 livestock farms, with approximately 30 farms in each
of the western, northern, central-eastern, and southern/south-eastern macroregions. This survey has
not yet been conducted and is not part of the present dataset. Strata should include herd size, legal
form, remoteness, and production type. The questionnaire should cover certification knowledge,
willingness to convert, acceptable cost and conversion period, traceability practices, cooperation,
service access, expected price premium, perceived risks, and intended market. Certification bodies,
veterinary services, processors, and buyers should be interviewed separately. The final sample size
must be recalculated from the actual farm population and desired confidence interval.

Sensitivity and uncertainty analysis

Robustness was tested by varying each block weight by +20% and renormalising all weights
to sum to one. Scenario component scores were additionally perturbed within +0.03 to represent
uncertainty in normalisation and expert assumptions. The analysis evaluates whether the ordering
of feasible scenarios changes under plausible parameter variation; it does not substitute for statistical
uncertainty based on observed farm data. Future empirical applications should report the software
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environment, number of simulation iterations, random seed where applicable, and the complete
parameter matrix.

Results

Scenario performance
The relevant data are presented in Table 3.

Table 3 — Modelled block scores and feasibility

Scenario Environmental | Production | Financial | Institutional Intien%rea)’ied Feasible
S0 Baseline 0.52 0.55 0.45 0.48 0.50 g%ZSE <
S1 Pasture 0.43 0.64 0.57 0.48 0.53 No: E <
expansion 0.55
S2
Shelterbelt 0.68 0.54 0.50 0.56 0.57 Yes
conservation
S3
Integrated 0.78 0.75 0.69 0.70 0.73 Yes
organic

The baseline score is 0.50 and does not meet the environmental threshold. Pasture expansion
improves production and financial scores, raising the aggregate index to 0.53, but its environmental
score falls to 0.43 because additional area and livestock pressure are not paired with rotation,
shelterbelt restoration, and ecological screening. It is therefore rejected before ranking. Shelterbelt
conservation reaches 0.57 and is feasible, but gains remain limited by certification and market-chain
gaps. The integrated organic scenario obtains 0.73 and exceeds the threshold in every block.
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The results are illustrated in Figure 1.
Figure 1 — Integrated index under four scenarios. The dashed line shows the minimum
environmental block score; it is not an aggregate-index cut-off.

Sensitivity analysis

Weight variation changes the baseline index within 0.49—-0.51, pasture expansion within 0.51—
0.55, shelterbelt conservation within 0.55-0.59, and the integrated scenario within 0.71-0.75. Under
the tested weight and component-score perturbations, the integrated scenario retains the highest
index among feasible scenarios. The small difference between the pasture-expansion and
shelterbelt scenarios is not treated as decisive on the index alone; feasibility is determined by the
environmental threshold.

Spatial interpretation

Screening should identify clusters rather than isolated parcels. Northern districts may offer
stronger links between certified crop and livestock farms. Central and eastern districts may suit
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rangeland pilots where water and transport gaps can be closed. Southern and south-eastern districts
require attention to fragmented farm structure and cooperative traceability. Western districts may
support sheep and camel value chains, but aridity and distance raise water and logistics costs. These
are hypotheses for screening, not administrative rankings.

NORTH
feed integration
high priority
SOUTH-EAST
WEST cooperatives

camel and sheep medium-high
medium priority

CENTRE-EAST
rangeland pilots
high priority

The results are illustrated in Figure 2.

Figure 2 — Schematic macroregional screening framework. Boundaries and priority labels are

conceptual and must be replaced by district-level GIS results before policy use.

Discussion

Kazakhstan has considerable potential for organic livestock production, largely because of its
extensive pasture resources and long-established grazing systems. However, having large areas of
pasture does not automatically mean that they can be used for certified organic production.
Successful development also depends on pasture condition, water and feed availability, appropriate
stocking rates, veterinary services, certification and traceability, as well as access to processing
facilities and markets [6, 7].

These conditions differ considerably across Kazakhstan. Climate, vegetation, water
availability, infrastructure, and livestock management practices vary between regions, which means
that the same approach may not work equally well everywhere. The condition and productivity of
pastures are particularly important because the number of hectares available says little about how
many animals the land can support without degradation. This is especially relevant for livestock-
producing regions such as Akmola and West Kazakhstan, where local environmental and production
conditions need to be considered when assessing opportunities for organic farming [8, 9].

For these reasons, a gradual transition to organic production may be more practical than
attempting large-scale conversion at once. Farmers need to meet requirements that extend beyond
pasture management. Certified organic production also involves feed quality, recordkeeping, animal-
health management, transportation, slaughter, processing, labeling, and traceability. This makes
cooperation between farmers, certification bodies, veterinary and extension services, processors,
and buyers particularly important. Cooperatives may help farmers share some of the costs
associated with certification, processing, and marketing, although effective management and
transparent traceability remain necessary [5, 8].

Environmental conditions should be considered together with economic benefits when
decisions about organic livestock development are made. A production system may appear
financially attractive but still place excessive pressure on pasture resources. Environmental
thresholds, including the proposed value of 0.55, may therefore provide an additional tool for
identifying situations in which ecological risks become unacceptable. Such assessments should
ideally be supported by field data on vegetation condition, erosion, forage availability, and carrying
capacity. Shelterbelts and other protective measures may also be useful in areas affected by wind
erosion, uneven snow distribution, or heat stress. Their benefits, however, need to be weighed
against water requirements, establishment costs, maintenance, and local environmental conditions
[6-8].
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Another important issue is the distinction between pasture-based and certified organic
livestock production. Animals raised mainly on natural pastures are not necessarily produced
according to organic standards. Certification requires documented compliance throughout the
production chain, from feed and animal management to transportation, processing, labeling, and
final product traceability. This distinction is particularly important when estimating Kazakhstan’s
potential for organic livestock production, as pasture resources alone may otherwise lead to an
overestimation of the sector’s actual readiness for organic certification.

Market conditions are equally important. Farmers are more likely to consider organic
production when certification provides access to reliable markets and sufficient economic returns.
This requires consumer confidence, transparent standards, stable supply chains, processing
facilities, and buyers willing to pay for certified products. Cooperation between farmers, processors,
certification organizations, businesses, and public institutions may therefore be just as important as
improvements made at the farm level [8].

At the same time, there is still limited empirical information on the actual development of
organic livestock farming in Kazakhstan. More region-specific data are needed on the number of
certified farms, pasture management, productivity, animal welfare, production costs, and economic
performance. Some of the available studies also address broader agricultural transitions rather than
certified organic livestock production specifically in Kazakhstan. For this reason, estimates of
production and market potential should be interpreted carefully until more farm-level evidence
becomes available [6—10].

Taken together, the available evidence suggests that the development of organic livestock
farming in Kazakhstan is likely to depend on gradual changes adapted to local conditions rather than
a single nationwide model. Better pasture and feed management, veterinary support, certification
and traceability, processing facilities, and stronger links between farmers and markets are all
important. These measures should be accompanied by regular assessment of pasture condition and
carrying capacity so that production growth does not come at the expense of rangeland
sustainability. Farmer cooperation, extension services, technology transfer, and appropriate policy
support could further help translate Kazakhstan’s considerable natural potential into a viable certified
organic livestock sector [8—10].

Conclusion

Within the proposed model, the integrated organic scenario produced the strongest balance
across environmental, production, financial, and institutional criteria, whereas pasture expansion
alone failed the environmental feasibility condition. These results are scenario-based and should be
interpreted as evidence about the internal logic of the decision framework rather than as measured
national outcomes.

Future district- and farm-level studies should test the framework using parcel-level GIS data,
official certification records, audited farm accounts, verified feed sources, veterinary and traceability
records, processor capacity, market contracts, and a stratified farm survey. This validation is
necessary before the index is used for subsidy allocation, investment ranking, or estimates of the
national organic livestock sector.
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KA3AKCTAHOA OPrAHUKAIBIK MAJ LWAPYALWBbIIbIFbIH AAMbBITY SJIEYETI MEH
HErI3r1 KEAEPINEPI: KEHICTIKTIK-OKOHOMUKAIbIK BAFAJTIAY

KasakcmaHOarbl Marn wapyalbifbifbl KoCilopbiHOapbIHbIH Op2aHUKarsblK eHOIpicke Keuwly
bacbIMObIKMapbIiH aHblIKMayra apHarnFaH KeHICMIKMIK-9KOHOMUKarnblK 6aranay odicmemeciH
a3ipney. ©0icmepi. UHmeapanobik UHOEKC KEHICMIKMIK-3KOI02USIbIK, 6HOIPICMIK, KapXXbl/bIK KOHE
MiHe3-KyribIKmbIK-UHCMuUmyyuoHanobik 6510kmapdsbi 6ipikmipedi. Kepcemkiwmep 0—1 aparnbifbiHOa
KanbinmaHObIpbinbin, 6nokmapra 0,25-meH meH canmak 6epindi. Skonoausinbik 610K ywiH 0,55 eH
memeHai wek beneineHdi. bec xbindbik mepm cueHapuli canbicmbipbiidbl: 6acmarnkbl xardad,
KalblnbIMObI  KeHelmy, KOpfaHbIW OpMaH XXoflaKkmapblH cakmay XeHe UHmezpayusinaHraH
opeaaHukanbik xyte. Homuxenepi. CueHaputnep 6olibiHwa uHdekc muiciHwe 0,50; 0,53; 0,57 xeHe
0,73 6ondbl. XKalibinbimObl KeHelimy cueHapuli eHOipicmik Kkepcemkiwmepdi XakcapmKaHbIMEH,
3KO102USANbIK WekmeH emnedi. IHmeapauusinaHraH cueHapuli caniMakmap meH 6acmariksl MoHOep
e3eepaeH xardalida Oa 6ipiHwi opbIHObI cakmadbl. KopbimbiHObl. XKalibifibiM aymarbiH yrFatimy
)Xemkinikcis. bacbiMObIK pemmenemiH xatodbl, cyammapObl, OpMaH xXonakmapblH Koprayosbl,
MarnObl KalaranayObl, cepmugukammarfsaH XeMwernmi, eemepuHapusinbiK Kbiamemmi, eHoeyoi
XoHe emkisydi 6ip miszbekke bGipikmipe anambiH wapyawsbiiibikmap MeH aydaHdapra bepinyi muic.
Hemuxenep modenbdik curiamma xoeHe wapyauwblnsbiK 0eHeeliHOeai depekmepmeH mekcepyoi
Kaxem emedi. Hakmbl depekmepMmeH mornbiKmbipbiiFaH xardatida oadicmeme aydaHOaplbi
canbiCmbIpyfra XoeHe opaaHUuKasiblK Kewy wapanapbiHbiH 6acbiM pemiH Heaisdeyae MyMKIHOIK
bepedi.

TyliHOi ce30ep: opeaHuKanbIK Man wapyawblnbiFbl, XalbllbIM, KOPfaHbIW OpMaH
)Konakmapabl, KeHicmikmik 6aranay, 3KOHOMUKarbIK muimOinik, cepmugukammay, KazakcmaH

E.A. Qynat6an
«LWokepim yHnBepcuteT», 071410, KasaxcraH, Cemen, MmuHka 20A
*e-mail: e.dulatbai@shakarim.edu.kz

NOTEHUWAI U OCHOBHbIE BAPLEPbI PA3BUTUA OPTAHUYECKOIO
XMBOTHOBOACTBA B KASAXCTAHE: MPOCTPAHCTBEHHO-3KOHOMUYECKASA OLIEHKA

Paspabomamb e0crpou3godumyo MemoOUKy MPOCMPaHCMBEHHO-9KOHOMUYECKOU OUEHKU
npuopumemos rnepexoda XUBOMHOB0OYECKUX xo3alcme Ka3zaxcmaHa K oOp2aHU4eCKOMY
npouseodcmey. Memodbl. UHMezpanbHbili  UHOEKC  0b6beduHsem  MpPOCMpPaHCMEEeHHO-
3Kosno2uYecKul, npou3so0cmeeHHbIl, (huHaHCO8bIU U M108edeHHYECKO-UHCMUMYyUUOHaIbHbIU 610KU.
lMokazamenu HopmuposaHbl 8 duarna3oHe 0—1, kaxdomy 6510Ky npuceoeH pasHbil gec 0,25, a 0ns
3Kosoeu4eckoeo 6r0ka ycmaHoesieH MuHuMarnbHbIl nopoe 0,55. ConocmasneHbl 4embipe
namuiemHuUX CUeHapusi. UCXOOHbIe YCrl08US, pacuwupeHue rnacmbuw, coxpaHeHue 3aujUmHbIX
J1Iecononioc U uHmezpuposaHHasi op2aHuyYeckass cucmema. Pe3dynbmambl. 3HadyeHusi uHOekca
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cocmasunu coomeemcmeeHHo 0,50; 0,53; 0,57 u 0,73. CueHapuli pacwupeHus rnacmbéuw; He
MPOWEN 3Koo2u4ecKul nopoe, HeCMompsi Ha yryqweHue npou3so0CMEEHHbIX U (DUHaHCOBbIX
rnokasameneul. lHmezapuposaHHbIl cuyeHapuli coxpaHusl nepeoe Mecmo npu U3MeHeHUU 8ecos8 U
UCXOOHbIX OUEeHOK. Bbigodbl. [lpocmozo yeenudeHus nnowadu ebinaca HedocmamoyHo.
lMpuopumem cnedyem omdasamb xo3slicmeaMm U patoHaMm, 20e peaynupyembil e6binac,
sodoobecrie4yeHue, 3auwjuma J1ecoriofioc, MpocrexusaeMocms, CepmupuUUUPOBaHHbIE KOpPMa,
eemepuHapHoe obcryxusaHue, nepepabomka u cbbim mo2ym 6bimb 06beOUHEHbI 8 €OUHYH
uerioyky. Pesynbmambl umerom MOOesnbHbIU  xapakmep U mpebyiom nNpoeepKu  Ha
rpocmMpaHCmMeEEHHbIX, MPou3800CMBEHHbIX, PUHAHCOBbIX U aHKemMHbIX OaHHbIX xo3satcme. [locne
3arnosiHeHUs hakmu4yecKumMu OaHHbIMU MemooOuKa MOXem UCoib308ambcs 07151 CorocmasieHusi
patioHoe u 0bocHo8aHUs Mpuopumemos rnepexoda.

Knroyesnblie criosa: opeaHU4YeCcKoe XugomHog8odcmeo, nacmbuuwya, 3auumHble 1eCOMosoChl,
rpocmpaHcmeeHHasi OUeHKa, IKOHoOMuU4YecKasi agpgpekmusHocmb, cepmucbukayusi, KasaxcmaH
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PACMPOCTPAHEHHOCTb CMELUAHHbBIX MHBA3UIN Y OBEL, B XO3AUCTBAX «CAHXAP»,
«AWOAP» N «<ASBEPIEH»

AHHOMauyus: N3yyeHbl sudosoli cocmas atimepud, pacripocmpaHéHHOCMb
CMPOH2uToudHOU U cMewaHHoU 3UMepuliHO-CmMpPOHauoudHOU UHBa3ul, a makxXe ux 803pacmHasl
U ce30HHas QuHamuka. UccredosaHus ebinonHanu e 2024—2026 se. Ob6criedogaHue XU80MHbIX
npoeodusiu e xossticmeax « CaHxap» BocmoyHoz2o KaszaxcmaHa, a makxe «Aludap» u «A3bepaeH»
obnacmu Aball. Bceeco uccriedosaHo 1800 oeeu, uz Hux 1440 xueomHbix — 8 BocmoyHowm
Kaszaxcmane u 360 — e obnacmu Abadl. [Mlapa3umornosudeckue uccrie0oeaHusl 8bINMOosHAMU
Memodamu r10fTHO20 2€/IbMUHIMOI02UHECKO20 8CKPbIMUST U MPUXU3HEHHOU OuasHocmuku. [ns
8bisierieHUs1 oouucm almepull U AUy 2efbMUHMO8 uccrnedosanu hekanuu ¢ nocrnedyruwel
Mukpockonueli. Budosyro npuHadnexHocmb 3lUmepuli onpedensnu o MopgonosudecKum
npu3Hakam ooyucm, criopoyucm u criopo3oumos. B pesynbmame y oseu, 8bisi8rieHo ceMb 8U008
atimeputi: Eimeria ahsata, E. crandallis, E. faurei, E. intricata, E. ovina, E. ovinoidalis u E. parva, a
makxxe o0uH sud Hemamod — Strongyloides papillosus. B BocmoyHom KasaxcmaHe MOHOUH8asUusl
alimepusimu ebisierieHa y 441 osubl (30,8%), cmpoHaunoudHass uHeasus — y 125 (8,7%),
cMewaHHas aimepuliHo-cmpoHaunoudHas uHeasus — y 388 xusomHbix (26,9%). B obnacmu Abadl
coomeemcmeyrwue rnokazamesnu cocmasunu 33,6%, 13,1% u 25,0%. YcmaHoseneHa
3a8UCUMOCMb 3apaXeHHOCMuU Om go3pacma XU80MmHbIX, Ce30Ha 200a u 2eozpaghuyeckol 30HbI
ebinaca. Haubornee 8bicokas 3apaxxeHHOCMb aUMepusMu ommedeHa y MosiodHska 00 00HO20 200a,
moeada Kak CmpoOHausiouOHasi UH8a3Usl Yyawe 8bisierisfiacb y XUBOMHbIX cmapule 00HO020 200a.
Haubonbwas uHmeHcusHoCcMb 3UMEPULUHOU UHBA3UU omMedeHa 8 iemHuli nepuod. osyYyeHHbie
pesyribmamsl ceudemersiscmeyom 0 HeobxoduMocmu KOMIIEKCHOU OuazHOCMUKU U rpo8edeHUs
OuchbhepeHUUpoBaHHbIX MPoghunakmuyecKux Mepornpusmul ¢ y4emom 803pacmHbIX U CE30HHbIX
ocobeHHocmel napa3umapHbIX UH8a3ud.

Knroyesebie cnosa: aumepuu, aumepuos, Eimeria ovinoidalis, Strongyloides papillosus,
CmMpoHauIoudo3, 08Ubl, CMeWaHHasi UH8a3usl, napasumouyeHos.

BBegeHue

OBLEBOACTBO SABNSAETCA OAHOW W3 BaXHbIX OTpacnen XxmBoTHoBoacTBa Pecnybnukn
KasaxctaH. OBubl obGecrneumBatoT NPOU3BOACTBO MsiCa, MOMOKAa, LUEePCTU, OBYMH W APYron
NPOAYKUMN XXNUBOTHOIO NMPoUCXoxaeHus. SPGeKTMBHOCTb OTpacnv HEMOCPEACTBEHHO CBsi3aHa C
BETEpUHapHbLIM GrarononyyYnem Xo3siucTB U COXpaHEHNEM BbICOKOW MPOAYKTUBHOCTM XKUBOTHbIX.

OAHOM U3 CyLLLECTBEHHbIX MPUYMH CHUXKEHUSI NPOAYKTMBHOCTW OBEL, SIBNSAIOTCA NapasvTapHble
6onesHn. NHBa3noHHble 3aboneBaHNA CMOCOOHbI Bbi3biBaTb HAPYLUEHUS YHKLUWN Xenyao4HO-
KMLWEYHOro TpaKTa, CHUWKEHWE NPUPOCTOB XMBOW Macchbl, yxyaweHne obuiero ¢usnonormyeckoro
COCTOSIHUSA, CHUXKEHME PE3NCTEHTHOCTM OpraHM3mMa U SKOHOMUYECKME NOTEPU B XKMBOTHOBOOYECKMX
xosancreax [1, 2].

Ocoboe mecTo cpeam napasuTapHbix 6onesHen oBew, 3aHMMaloT 3MMEPU03 U CTPOHIUIONAO03.
Onmepno3s Bbi3biBaeTCa npeactaButensMm poga Eimeria, KOTopble SBNSTCA BHYTPUKNETOYHBbIMA
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napasutamu kuwevHuka. 3abonesaHne ocOOEHHO 3HAYMMO 4SS MOMOAHSIKA, NMOCKOMbKY BblCOKas
WHTEHCMBHOCTb 3apaXXeHWUsl MOXET COMpPOBOXOATbCHA MOBPEXAEHMEM KULIEYHOro 3nuTenus u
CHWXeHneM npupocTa XmBo Macchl. CoBpeMeHHble WccnefoBaHWa Takke YyKasbiBalT Ha
BblpaXXEHHYH BO3PACTHYIO N CE30HHYIO 3aBUCMMOCTb pacnpocTpaHeHus aimepun y osel [3, 4].

Y oBeL 3aperncTpupoBaH psg BuaoB Eimeria, cpegun koTopbiX E. ahsata, E. crandallis, E. faurei,
E. intricata, E. ovina, E. ovinoidalis n E. parva. Hanbonee 3Ha4MMbIMK B OTHOLLUEHMM NATONOMMN Y
OBEL, CHNTaIOTCA OTAEMNbHbIE BMUAbI, B YacTHOCTU E. ovinoidalis [5, 6]. CoBpeMeHHble uccrieqoBaHus
NOATBEPXKOAKT LUMPOKOE pacnpoCTpaHEHWe HeCKOoSbKUX BMAOB Eimeria y oBel U 3aBUCMMOCTb
YPOBHS 3apaXeHHOCTW OT BO3pacTa, YCroBUIA COOEpXKaHus U ce3oHa roga.

CTpoHrunovao3 oBel, Bbi3blBaeTcd Hematogon Strongyloides papillosus. TNapasut
pacnpocTpaHeH B pasnnyHbiX pernoHax Kasaxcrtana [7]. B otnuume ot ariMmepuin, 0COBEHHOCTH
pacnpocTpaHeHNs1 CTPOHIMIONO0B MOTYT CYLLLECTBEHHO pa3nuyaTtbCsa B 3aBMCUMOCTM OT BO3pacTta
XMBOTHBIX, KNMMMaTMUYECKMX YCIOBU N OCOBEHHOCTEN CoaepXKaHUS.

B ecTecTBEHHbIX YCMNOBUSIX Y XUBOTHbIX Hepeako OAHOBPEMEHHO BbIABASAIOTCA NapasuTbl
pa3HbIX TaKCOHOMMYeckux rpynn. [loaTomMy Hapsgy C MOHOWHBA3WSIMWU  UMEKT 3HaveHue
CMeLlaHHble MHBAa3uKW, MNpW KOTOPbIX OAHOBPEMEHHO MPUCYTCTBYIOT 3MMEPUN U TENbMUHTHI.
MccnepoBaHus KasaxCKMX OBel, Takke NoATBEpXKOalT pacnpoCTPaHEHHOCTb COYeTaHHbIX
napasuTapHbIX MHEKLNA.

Mpn cmelwaHHOM MapasMTMPOBAHUN BO3MOXHO YCUIEHME OTPULATENbHOMO BO3OEWCTBUSA
WHBA3UN Ha OpraHM3M XMBOTHOro. [MO3TOMY U3yYeHMe NapasvTOLLEHO30B UMEET He TOJSbKO
TeopeTuyeckoe, HO N NPaKTUYECKOe 3HaYeHMe ONisi COBEPLLEHCTBOBAHMS NPOOUNAKTUKN U NIe4eHns
napasutapHbix 3aboneeanuin [8].

Llenb wuccnepoBaHna — un3yunTb BWOOBOW COCTaB WM pPacnpoCTpaHeHwe anmMepun u
CTpoHrnnonaoB y oeew BoctouHoro KazaxctaHa n obnactv Abawn, a Takke onpeaenntb BO3pacTHYHO,
CE30HHYI0 U TeppuUTopuarnbHy0 AMHAMUKY MOHO- U CMELLAHHbIX MHBa3WMN.

MaTepuanbl u meToabl UCCIeAOBaHUA

NccnepoeaHns npoesoaunu B 2024—2026 rr. B xo3sicTBax BoctouHoro Kasaxcrana n obnactu
Aban Pecnybnukn KaszaxcraH.

B wuccnemoBaHve ©Obino BkmtoveHo 1800 oseu, m3 kotopbix 1440 XMBOTHLIX Obinn
obcnepoBaHbl B BoctouHom KazaxctaHe, a 360 — B obnactu Aban.

Mapasutonornyeckoe obGcrnenoBaHMe OBeL, OCYLECTBNANM C WUCMNOMb30BaHMEM METOLOB
MOJSTHOTO TENbMUHTOSIONTMYECKOrO BCKPbITUSE U MPWXKU3HEHHOW OMarHoCTukK. [lonydeHHbId npu
NPOBEeAEHUN  MOSIHOMO  renbMUMHTOMOIMMYECKOro  BCKPbLITMSE — MaTepusan  nomewann B
xsionyatobyMaxkHble MeLLIOYKN, Mapkuposanu n dpukcuposanu B xugkoctn bapbaranno [9, 10].

Mony4yeHHble pe3ynbTaTbl aHaNU3MpoBanu C y4eTOM BO3pacTa >XMBOTHbIX, CE30Ha roga u
reorpacdun4eckon 30HbI Bbinaca.

Pe3ynbTaTthbl UccnepnoBaHum

B pesynbTate napasuTonorMyecknx uccregosaHuin y osel, BocTtouHoro KasaxctaHa u
obnacTtu AGal BbIsIBIIEHO CEMb BUOOB anmMepuii: Eimeria ahsata, E. crandallis, E. faurei, E. intricata,
E. ovina, E. ovinoidalis v E. parva.

B BoctouHom KasaxctaHe un3 1440 o6GcnemoBaHHbIX OBEL, MOHOMHBA3NA 3UMepUSMU
BbisiBrieHa y 441 xuBoTHoro, 4yto coctasuno 30,8%.

BuooBon coctaB anmepun 3aBucen OT reorpaduyeckon 30Hbl Bbinaca. B nycTbliHHOM w©
NonynycTbIHHOW 30HE BbISIBNIEHO Tpy Buga — E. ovina, E. ovinoidalis v E. parva. B npegropHon 3oHe
obHapyxeHo naTb BUAOB: E. ovina, E. ovinoidalis, E. faurei, E. intricata v E. parva. B ropHoi 3oHe
BbISIBIIEHbLI BCE CEMb 3apPErMCTPUPOBAHHLIX BUAOB.

BoapacT KMBOTHbIX OKa3blBasn BblpaXXeHHOE BNUSIHWE Ha YPOBEHb 3apaXeHHocTu. Hanbonee
BbICOKME MOKa3aTenm OTMeYeHbl Y MonogHsika ao ogHoro roga — 9U 42,8% npun A 139,4 ooumcT.
C yBenunyeHnem Bo3pacTa XXUBOTHbIX NOKa3aTenu 3apaKeHHOCTUN CHUXanuchb.

Y oBey, B BO3pacte 4o AByx net OU coctasuna 24,8% npun UM 5,2 00UNCT, Yy KMBOTHbIX
ctapwe asyx net — 24,2% npun M 5,7 ooumcr.

Ce30HHas OMHaMuKa TakKe XapakTepu3oBanacb BbIPaXXEHHbIMW pasnuunamun. 3umon AU
coctaensana 20,6% npu AN 12,4 oounct, BecHonn — 21,1% npun NN 6,8 oounct, netom — 38,6%
npu A 180,2 ooumnct, oceHbto — 42,2% npn NN 23,0 oouuncr.

Taknum o0bpasom, MakcMmarnbHas 3KCTEHCMBHOCTb SMMEPUIAHON MHBA3UN OTMEYEHA OCEHbLIO,
Torga Kak MakcumarbHast UHTEHCUBHOCTb — JTIETOM.
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Mpwn obcnenosaHnn 1440 oseu, BoctouHoro KasaxctaHa Strongyloides papillosus BbiSiIBNEH Y
125 %unBOTHBbIX, YTO cocTaBuno 8,7%.

CTtpoHrunoungbl obHapyXeHbl BO BCEX MCCNeaoBaHHbIX reorpaduyeckmx 3oHax. Hambonee
BbICOKMI NoKasaTeslb 3KCTEHCMBHOCTU 3aperncTpmpoBaH B npearopHom 3oHe — 14,2% npn N 6,3
anua.

B oTnuume oT anmepun, CTPOHrMNOMAHaN MHBA3Ns Yalle BbisiBNANACh Y XUBOTHbIX CTapLue
oaHoro roga. 3 B 9TUx BO3pacTHbIX rpynnax coctaensana 10,6-12,1%, a M — 5,6-8,0 auu,.

BblpakeHHas ce30HHas AMHaMKMKa XapakTepusoBanacb MakCUMallbHOW SKCTEHCUBHOCTBIO
3umon — 10,6% npun N 8,4 anua. BecHon AU coctasnsna 9,7% npu UA 3,4 anua, netom — 7,8%
npu NN 4,1 ainua, oceHbto — 6,7% npu NN 4,8 anua.

Taknum obpasom, Hanbonee BbICOKAsi IKCTEHCUBHOCTb CTPOHTUITOMAHOM UHBA3UM OTMEYeHa
31MMOW 1 BECHOWN, a MakcMMmanbHasag UIHTEHCUBHOCTb — 3UMMOWN.

M3 1440 obGcnepoBaHHbIX oBel, BocTtouHoro KasaxcTtaHa cMmellaHHasi 3WMEPUINHO-
CTPOHIrMnongHasa uHeasus BbideneHa y 388 XMBOTHbIX, Unu 26,9%.

CpenHsas MHTEHCUBHOCTb CMELLAaHHOW MHBAa3nn cocTasuna 34,2 oouncTbl anmepun n 6,8 anua
CTpoHrMnongos. Taknm obpas3om, NO KONMYECTBEHHON MPEACTaBIEHHOCTM 3UMEPUN MpPEBbILLANN
CTPOHIMNONA0B NPUMEPHO B NATb pas.

CmelaHHasa uHBasns Obina 3aperncTtpupoBaHa BO BCEX UCCNEOOBaHHbIX reorpadnyecknx
30Hax. Hambonbluasa SKCTEHCUBHOCTb MHBA3UK OTMeYeHa B rOpHOM 30He u coctaBuna 32,5%, npu
3TOM UHTEHCUBHOCTb MHBa3un gocTturana 73,9 oounct anmepun un 7,4 anua CTPOHIMNonaos.

PacnpocTpaHEHHOCTb CMELLaHHOM MHBAa3uW BapbupoBana B 3aBUCMMOCTM OT Bo3pacTta
YKVUBOTHBbIX.

HaunbGonee Bbicokast AU oTMeyeHa y MonoaHsKa B Bo3pacTe oT ogHoro Ao Asyx net — 30,6%.
Y monofgHskKa 0o O4HOro roga 3ToT nokasatenb coctaBun 26,3%, y B3pocCrbiX XUBOTHbIX — 24,0%.

Ce3oHHaga gnHamuka AU coctaBnsana 25,5% 3umon, 25,8% BecHon, 28,1% netom u 27,2%
oceHblo. Takum o6pa3om, HEKOTOPOE MOBbLILLEHNE 3KCTEHCMBHOCTM CMELLIAHHOW MHBA3UN OTMEYEHO
NEeTOM U OCEHBbIO.

B obnactn AbGan obcnemoBaHo 360 oBen. MoHOMHBa3us anmepusiMu BbisBrieHa y 121
»XnBoTHoro, nnun 33,6%.

YcTaHoBMeHbl ceMb BMAOB anmepuin: E. ahsata, E. crandallis, E. faurei, E. intricata, E. ovina,
E. ovinoidalis v E. parva.

Hanbonee BbICOKMIN ypOBEHb 3apa)KEHHOCTU OTMEYEH Y MOJSIOAHSIKA OO OgHoro roga — U
49,2% npu N 165,6 oouunct. Y XKMBOTHbIX B Bo3pacTe A0 AByx net OU coctasuna 29,2% npu A
8,5 oouucT, y oBey, cTtaplie aByx net — 22,5% npu NN 4,8 oouucr.

Ce30HHasa AnHaMuKa xapakTepusoBanacb MakcumMarbHbIMy nokasatenamm netom — O 38,9%
npu M 215,3 ooumnct. OceHbto AU coctaensna 33,6% npu NN 84,2 oouncr.

lMony4yeHHble AaHHble CBUOETENbCTBYOT O  BblPpaXEHHOM  CE30HHOM  MOBbILEHUN
WHTEHCUBHOCTN SNMEPUNHON MHBA3MUM B TEMNNMLIN Nepuog roga.

N3 360 obGcnepoBaHHbIX OBel, 3apaxeHHbiMu Strongyloides papillosus okasanuch 47
XUBOTHbIX, YTO cocTaBuno 13,1%, npu cpeaHen A 6,6 anua.

Hanbonee BbicOKasi 9KCTEHCUMBHOCTb MHBAa3WM 3apPeErncTpypoBaHa B OCEHHUA Nepuoa U
coctaBuna 13,3%, Torga kak MakcMmManbHas UHTEHCMBHOCTb OTMeYeHa netom — 7,5 anua.

Y AarHaT B BO3pacTe 4O OAHOro roga nokasatenu 3apaKEHHOCTM ObInn HUXKE NO CPAaBHEHUIO C
XMBOTHBIMW APYrnX BO3PaCTHbIX Fpymnm.

Y monogHsika B Bo3pacTe 40 ABYX NeT Hanbonee Bbicokad O oTmeveHa netom — 26,7% npwm
NN 7,2 anua n oceHbto — 16,7% npn N 9,0 auu,.

Y B3pOCHNbIX XXMBOTHbIX MOKa3aTenu CTPOHIMMNOWAHOMW MHBAa3WKM OCTaBanMCb OTHOCUTENbHO
HU3KMMK 1 cocTaBnanu 6,7-13,3% npn NN 3,3-6,7 anua.

CmelwaHHasa anmMepunHO-CTPOHrnonaHas nHeasns soissneHa y 90 ns 360 obcnenoBaHHbIX
oBell, 4To coctaBuno 25,0%.

Y MonogHsika 4o 04HOro roga Hambornee BbiCOkas 3apaKeHHOCTb OTMeYeHa BeCcHoM — 56,7%
1 oceHblo — 46,7%.

Y monogHsika B Bo3pacTte o AByx net OU cmewaHHon nHeasmm coctasnsana 10,0% 3umown,
36,7% BecHomn, 23,3% netom u 26,7% oceHblo.

Y B3POCIbIX XXMBOTHbIX MOKa3aTenu cMellaHHon uHBasunm coctaensanu 10,0-26,7% npun NN 6—
10 ooumncT anmepuin n 3—5 anu, CTPOHTMIONAOB.
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O6cyxaeHune

Mony4yeHHble pesynbTaTbl CBUAETENLCTBYIOT O LUMPOKOM PacrpOCTpaHEHUUN ANMEPUNHBIX W
CTPOHIMNONOHLIX MHBA3WUA ¥ OBeL, UCCnefoBaHHbIX permoHoB KasaxcTtaHa.

BbisBneHne cemun BUOoB Eimeria cOOTBETCTBYET JaHHbIM paHee NpoBefeHHbIX CCnefoBaHNin
napasutodayHbl oBel, Kasaxctana [11, 12]. CoBpeMeHHble UCCNeqoBaHUS Takke NogTBEPXKAatoT,
4YTO Yy OBeL, OOHOBPEMEHHO MOXET UUPKYyNMpoBaTb HECKONbKO BMAOB 3MMeEpUn, a CTPyKTypa
anmMepuodayHbl 3aBUCUT OT pernoHa, BO3pacTa >KMBOTHbLIX, YCMOBUWA coaepXaHna u hakrtopos
OKpy>KatoLLlen cpeapbl.

Ocoboro BHMUMaHMsI 3acnyXuBaeT BO3pacTHasdA CTPyKTypa OWMEPUNHOW  MHBa3UW.
MakcumanbHas 3apaXXeHHOCTb 3aperMcTpypoBaHa y MOSOAHsika 4O ofaHoro roga. lNoBbilweHHas
BOCMPUMMYMBOCTE MOJSIOAHSIKA cornacyetca C nutepaTypHbIMU OaHHbIMU, COrfacHO KOTOPbIM
Hanbonee BblpaXXeHHast KNMHMYecKass N CybKnNMHUYecKas 3Ha4MMOCTb arMepro3a HabngaeTcs y
MOMOAbIX XXMBOTHbIX BCNEeACTBUE HE3PEerioCT UMMYHHON CUCTEMbI U BbICOKOW YYBCTBUTEMNBHOCTU
KuLeYvHuKa.

Ona Eimeria xapaktepHo ¢opmMmpoBaHue BO3PaCTHOM YCTOMYMBOCTU MOCHE MNEPBUYHOrO
KOHTaKTa C napasvToM, MO3TOMY Y B3POCIIbIX XXMBOTHbBIX UHTEHCUBHOCTb BbiAeNEeHNst OOLMCT 06bIYHO
Hwke. OgHako Hanuume MHGEKLMM Y B3POCNbIX OBEL, COXPaHAET 3Nn300TONOrM4Yeckoe 3HavyeHue,
MOCKOMbKY OHWM MOFyT y4acTBOBaTb B 3arpA3HEHUN BHELLUHEN cpefbl OOLUCTaMW.

B HacTosllem uccnegoBaHuM Hauboree BbICOKAasi MHTEHCUBHOCTb SMMEPUNHOWM WHBa3UK
3aperncTtpmpoBaHa netoMm. 910 MOXeT ObiTb CBA3aHO C GnaronpuAaTHbIMKM TemnepaTypHbIMU U
BNaXXHOCTHbIMWU YCNOBUAMM ANS Pa3BUTUA U HAKOMSMEHUS MHBA3WOHHLIX CTagun napasvTta Ha
nactéuwax. [logobHasas ce30HHaAs 3aBUCMMOCTb Takke OTMeYaeTcss B COBPEMEHHbIX
3ANNOEMNONOTNYECKNX UCCNEeS0BaHUAX OBeEL,.

BaxHbIM  pesynbTaTOM SBMSETCS BbIBNEHWE pasfiMyunuin  Mexgy dSUMepuiHOn 1
CTPOHTMNONOHOM MHBa3MaAMU. Onmepun 4Yawe obHapykmBanucb Yy MOMOAHSAKA, Torga Kak
CTPOHIMNONAbl B MCCNEOOBaHHbIX rpynnax yvalle BbIABMASANCH Y XUBOTHbIX CTapLle OA4HOro roga.
OTO ykasbiBaeT Ha HeobGxoaMMoCTb AMddepeHUMpPOBaHHOIO Noaxo4a K napasvToniorM4eckomy
MOHWUTOPVHIY XXMBOTHbIX Pa3HbIX BO3PACTHbIX rpynmn.

CmMmelwaHHasa 9MMepUMHO-CTPOHTUIONAHAA WHBA3WSA BbiSIBNEHa Yy 3HAYUTENbHOW [Onuv
nccneaoBaHHbIX XUBOTHbBIX. Hannyune cmellaHHbIX MHBa3uI Yy NacTOMLHbIX OBEL, NoATBEPXKAAEeTCS
W OpYrMMn UCCNEeaOoBaHUAMM Ka3axCcKnx nonynsumin oseL.

Mpn CMelwaHHOW WHBa3MM B  HaAcTOALLEM  UCCregoBaHMM MO KONIMYECTBEHHOM
npeacTaBneHHOCTN NPEUMYLLLECTBEHHO AOMUHMpoBanu anmepun. B BoctouHom KasaxctaHe ux
KONUYeCTBO NpeBbILLano KONMYEeCTBO CTPOHTUITOMAOB NPUMEPHO B NATbL pas, a B obnactn Aban —
NpYMeEpPHO B BOCEMb Paa3.

C npakTn4eckomn TOYKM 3peHNS NONyYeHHble pe3ynbTaTbl CBUAETENbCTBYHOT O HEO6XOAMMOCTHU
NpoBeAeHNA KOMMMEKCHOW AMarHOCTUKW. MiccnegoBaHue TOMbKO OAHOMO BMAa NapasmTtoB MOXET
nNprMBOAUTb K HegooLeHke obLier napasvTapHOW Harpy3km XnBoTHoOro. CoBpeMeHHble paboTbl No
OBLIEBOACTBY TaKKe pacCMaTpuBaloT CMeLlaHHble WHAEKUMM KakK BaXKHbI (PaKTOp CHUKEHWUS
NPOAYKTUBHOCTU U 340POBbSA XXUBOTHbIX.

[ns npodunakTnkn HeoBXoAMMO yYnTbIBaTb BO3PACTHYH CTPYKTYPY CTafda, CE30HHbIE MUKK
3apaXKeHHOCTW, CaHUTapHOE COCTOSIHWE MECT CoAepXKaHus M nacTouiHyto Harpysky. KoHTporb
aMMepuno3a [OMKEH BKOYaTb CHWKEHME 3arps3HeHuMs OKpyXarllwen cpegbl oouncTamu,
nogaepXaHme caHuTapHbIX YCMOBWUA W, MPU HaNMYUU NOKa3aHWW, NPUMEHEHME paspeLLeHHbIX
BeTEepUHapHbIX Npenapartos. [ns KOHTPOns CTPOHrMIongo3a Heobxoanumo yunTbiBaTb pesynbTaThbl
NapasnToNoOrMyeckoro MOHUTOPUHIA W He Jdonyckatb HEeOBOCHOBAHHOrO WM  Ype3MepHOro
NPUMEHEHUS aHTUIEeNbMUHTUKOB.

Takum o6pasom, npodmnakTmyeckne MeponpusaTms LenecoobpasHo NpoBOANTL HE NO e4MHOMN
CXeme [na BCEro norosioBbsl, a C Yy4eTOM BO3pacTa XMBOTHbIX, CE30HA W KOHKPETHOW
3MM300TONOMMYECKON CUTyaLnn X03a1UCTBa.

3aknoyeHune

B obcnenoBaHHbIX x035acTBax BoctouHoro KasaxctaHa n obnactyu Aban y osel BbISIBNEHO
ceMb BMaoB anmepuii: Eimeria ahsata, E. crandallis, E. faurei, E. intricata, E. ovina, E. ovinoidalis n
E. parva, a Takke oavH BuAg Hemarton — Strongyloides papillosus. 3nmepun n CTpOHrMnonapl
peructpuvpoBanucb kak B (popme MOHOWHBa3WiA, TaKk U B COCTaBe CMeLUaHHOW 3SMepUnHO-
CTPOHIMMNONOHOW MHBA3UMW.
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B BoctouHom KaszaxctaHe MOHOWHBa3us anmepusamu BoisiBneHa y 30,8% obcrnenoBaHHbIX
oBeL, CTpoHrunongHasa nHeasusa — vy 8,7%, a cmellaHHasi SMIMepPUNHO-CTPOHIMITOMAHAs MHBA3NA —
y 26,9%. B obnactn Aban cootBeTcTBYytOLWMeE NokadaTtenu coctasmnu 33,6; 13,1 n 25,0%.

YCTaHOBMEHO, YTO BbIPaXXEHHOCTb 3MMEPUIHOM WMHBA3UM 3aBMCUT OT BO3PaACTa >KMBOTHbIX,
ce3oHa roga WM 30Hbl BbiMaca. Hambonee BbICOKasi 3apaXEHHOCTb JNMEPUSIMA OTMEYeHa Yy
MOSIOOHsIKa B BO3pacTe A0 OAHOro roga, npy 3TOM MaKkcMmarnbHas WHTEHCMBHOCTb WMHBAa3UM
NpeMMyLLECTBEHHO perncTpypoBanacb B neTHui nepuog. CTpoOHrMnovaHas WHBasva 4alle
BbISIBMISiNACb y XMBOTHbLIX CTapwle ogHoro roga. B BoctouHom KasaxctaHe Hambornee BbICOKME
nokasatenu CTPOHIUNOMOHOW WHBA3UM OTMeYarnincb B 3UMMHE-BECEHHMW MNepuog, Torga Kak B
obnactn Aban — NpenMmMyLLEeCTBEHHO B NNIETHE-OCEHHWUI Nepuoa.

B BoctoyHoM KasaxcTaHe Haumboree BbICOKME MOKasaTenn 3MMEpPUMHOM U CMELUaHHOW
WHBA3NUM YCTAHOBIEHbI Yy OBEL, BbiMNacawoWnMXCsl B TOPHOW 30He. [lonydeHHble AdaHHble
CBUOETENBLCTBYIOT O BbIPAXXEHHOW 3aBMCMMOCTM MapasuTapHOM Harpys3kM OT 3KONOrMYecKmx
YCIOBWIA, BO3paCTa XXMBOTHbIX M CE30HHbLIX (DaKTOPOB.

Taknum obpasom, pesynbTatbl UCCEeAoBaHWS NOATBEPXKAAT HEOOXO4MMOCTb MPOBELEHMS
KOMMIIEKCHOrO MapasuToONiOrM4eckoro MOHWUTOPUHIA OBEl, C OAHOBPEMEHHbLIM BbISIBNEHUEM
NPOTO30MHbIX W TeNbMUHTHBLIX MHBa3un. [Npu paspaboTke MNPOdMMNAKTUYECKUX MEPONPUATUIA
LenecoobpasHo yunTbiBaTb BO3PACTHYK CTPYKTYpPY MOroflioBbsl, CE30HHYI OWHAMUKY WHBA3WN U
0COBEHHOCTN reorpaduyecknx 30H BbIMaca, YTO MNO3BOUT MOBLICUTL 3 EHEKTUBHOCTD
NPoUNakTUKM 3MMepmno3a, CTPOHIMNONA03a U X CMELLAHHbIX dOPM.
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PREVALENCE OF MIXED PARASITIC INVASIONS IN SHEEP IN EASTERN
KAZAKHSTAN AND ABAY REGION

The article presents the results of a study of the species composition, distribution, age and
seasonal dynamics of Eimeria, Strongyloides and mixed Eimeria—Strongyloides infestations in sheep
in Eastern Kazakhstan and the Abay Region of the Republic of Kazakhstan. The study was
conducted in 2024-2026. A total of 1,800 sheep were examined, including 1,440 animals in Eastern
Kazakhstan and 360 animals in the Abay Region. Parasitological investigations were performed
using complete helminthological examinations and intravital diagnostic methods. Fecal samples
were examined for Eimeria oocysts and helminth eggs followed by microscopic examination. Eimeria
species were identified based on the morphological characteristics of oocysts, sporocysts and
sporozoites. Seven Eimeria species were identified: Eimeria ahsata, E. crandallis, E. faurei, E.
intricata, E. ovina, E. ovinoidalis, and E. parva, along with one nematode species, Strongyloides
papillosus. In Eastern Kazakhstan, Eimeria monoinfection was detected in 441 sheep (30.8%),
Strongyloides infection in 125 sheep (8.7%), and mixed Eimeria—Strongyloides infection in 388
animals (26.9%). In the Abay Region, the corresponding prevalence rates were 33.6%, 13.1%, and
25.0%, respectively. The results demonstrate the need for comprehensive parasitological diagnosis
and differentiated preventive measures based on animal age and seasonal patterns of infection.

Keywords: Eimeria, eimeriosis, Eimeria ovinoidalis, Strongyloides papillosus, strongyloidiasis,
sheep, mixed infection, parasitocenosis.
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LWbIFbIC KASAKCTAH XXOHE ABAN OBNbICbIHOAFbI KOUITAP APACBIHOA APAJAC
MHBASUANAPODbIH TAPANYbI

Makanada KasakcmaH PecnybrniukaceiHbiH LLbirbic Ka3akcmaH xoHe Abali obrnbicmapbiHOarbi
KolnapOblH  3UMEPUSITIbIK, CMpOoHaunoudmsblK  XXeHe  apanac  aliMepusi-cmpoHausioud
UHBa3usinapbiHbIH MypriK KypaMbl, mapasnybl, Xac XeHe MaycbiMObIK OuHamMuKacbl 3epmmesioi.
3epmmey xymbicmapbl 2024—2026 xbindapei xypei3indi. bapneirel 1800 Kol, OHbIH iwiHOe LUbiFbic
KaszakcmaHOa 1440 xoHe Abal obrnbicbiHOa 360 xaHyap 3epmmendi. [lapazumonoausinbiK
3epmmeyriep MoriblK 2e/1bMUHMON02USIIbIK ally XoaHe mipi ke3iHde duasHocmukarsnay edicmepimeH
XKypei3indi. Hexic cbiHamanapbiHOa 3Uumepusi ooyucmanapbl MEH 2e/IbMUHM XYMbIpmKanaphbl
aHbIKMarnbifi, MUKPOCKOMUSAbIK 3epmmey Xypaisindi. JlUmepusinapObiH myprik muicminiai
ooyucmanapObiH, criopouucmanapdbiH X8He criopo3oummapdbiH MopgonoausinbiK benainepi
bolbIHwa aHbikmarndbl. KotinapdaH atimepusinapObiH xemi mypi: Eimeria ahsata, E. crandallis, E.
faurei, E. intricata, E. ovina, E. ovinoidalis xxeHe E. parva, coHOal-aK HemamodasnapdbiH 6ip mypi —
Strongyloides papillosus aHbikmarndsl. LLbirbic KazakcmaHOa atimepusi MOHOUH8a3usicbl 441 KolidaH
(30,8%), cmpoHaunoudmsblK uHeasusi 125 koudaH (8,7%), apanac alumepus-cmpoHausioud
UHea3susicbl 388 xaHyapdaH (26,9%) aHbikmandbl. Abal 0bribicbiHOa by Kepcemkiwmep muiciHwe
33,6%, 13,1% xoHe 25,0% Kypadbl. IHea3usi OeHeaeliHiH xaHyaprapOblH XacbkiHa, Xbl/l Me32ifiHe
JKOHe xalblfibIMHbIH 2eogpacbusinbiK alimarbiHa balinaHbiCmbl eKeHi aHbikmarnobl. JUmepusimeH
3aKkbiMOaHyObiH eH xofapbl OeHeeli 6ip xacka OeliHai mendepde, an cMpoHauIoudmaIK UHB8a3Us
6ip xacmaH ackaH xaHyapnapda xui 6alikanObl. JUMepuss UHBA3USICbIHbIH €H Xofaphbl
UHmMeHcusminiai a3 Mme32ainiHde mipkendi. AnbIHFaH HamuXesnep  napasumosio2usifibiK
OuacHocmuKaHbl  KeweHOi  XXypaidy XoHe aHyaprnapOblH XacbliHa 8pi  MaycbiMObIK
epekuwernikmepiHe HezaizdenzeH rnpogunakmukarsblk wapanapob 83ipriey KaxemmirnieiH kepcemeoi.

Tyuin ce30ep: almepus, alumepuos, Eimeria ovinoidalis, Strongyloides papillosus,
cmpoHauoudo3s, Kou, apanac UHea3us, napasumouyeHos.
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NONYYEHUE N XAPAKTEPUCTUKA MOHOKNOHAIBbHbIX AHTUTEN K
PEKOMBUHAHTHOMY AHTUTEHY P60 LISTERIA MONOCYTOGENES

AHHOomauus: Jlucmepuo3s npedcmasnsem coboli UHheKyuoHHoe 3aboresaHue, 8bi3bisaemMoe
Listeria monocytogenes u umerowee 3HayYuMoe eemepuHapHoe U MeOuKo-buoroaudeckoe
3HayeHue. [JaHHoe 3abornegsaHue omHocumcs K 4ucry Hauboriee OrnacHbIX NUWEesbIX
MOKCUKOUHGbEKUUU C 8bICOKOU cmerneHbto nemarsnbsHocmu 00 20-40%. OOHUM u3 nepcrnekmueHbIX
Harnpas/eHuUll cosepuieHCcmeo8aHuUsi UMMYHOI02UYEeCKUX Memodo8 8bisigrieHuUsi 8036ydumens
A6n1semcsi rnosy4eHue crneyughudecKux MOHOKITOHabHbIX aHmumen K UMMYHO2EeHHbIM berikam
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bakmepuu. Llenbto uccrnedogaHusi 6bir1o nonaydums U dame xapakmepucmuKy MOHOKIIOHaIbHbIM
aHmumenam K pekomMbuHaHmHoMy aHmuzeHy p60 Listeria monocytogenes. [ns nony4yeHus
crieyugbudeckux aHmumesi UMMyHu3upoeanu Mbiweld nuHuu BALB/c ¢ ucrionb3oeaHuem
oYUWeHHo2o0 pekombuHaHmHozo benka p60. [MornydeHHble crneHoyumsl 2ubpudusuposanu ¢
pakosbIMu Kriemkamu muesniombl X63-Ag 8.6.5.3 ¢ npumeHeHuem nonuamurieHanuxkosns PEG-1500.
CkpuHuHz eubpudom npoeoduniu MemodoM HenpsiMo20 UMMYHOepMeHmMHo20 aHanusa. B
pesynbmame nsmu Hesasucumbix 2ubpudusayul u3 1386 uccrnedosaHHbIx aubpudom 149 KkroHos
MPOsIBUIU MEePBUYHYKO Crieyuchudeckyto akmusHocmsb. [locre MHo203marnHo20 ombopa O6biiu
8bl0erieHbl ceMb cmaburibHbIX KITOHO8-MpodyueHmos. Haubornee 8biCOKyH akmueHOCMb roka3sasu
aHmumena kroHogs 1H8 u 2A3 ¢ mumpom 1:256 e KynbmypanbHol xudkocmu u 1:204800 e
acuumHou  xudkocmu. Omcymcmeue  nNepekpecmHol  peakmueHocmu C  pasHbIMU
2emeposioauYHbIMU PeKOMBUHaHMHbIMU 6erikamu nodmeepdursio crieyuuyHOCMb 10/1y4YeHHbIX
aHmumern. MOHOK/OHanbHble aHmumena nepcriekmueHbl Orns OanbHelwel paspabomku
UMMyHoOuUaz2HOCmuU4YecKux Memooos 8bisienieHusi L. monocytogenes.

Knroyeeble crnoea: nucmepuos, Listeria monocytogenes, p60, pekombuHaHMHbIU 6erioK,
MOHOKJIOHa IbHble aHmumerna, subpudoma, UMMyHOGepPMEHMHbIU aHasnus.

BBepgeHue

Jinctepnos npencraBnsieT cobon MHAEKUMOHHOE 3aboreBaHMEe 4YerioBeKa U KMBOTHBIX,
Bbl3blBaeMOe NpeuMMyLLecTBeHHO Listeria monocytogenes. Bo3byautenb OTHOCUTCS K
rpamMnonoXnTenbHbIM hakynbTaTUBHO-aHa3POOHbIM DakTepmsaM 1 XxapakTepuayeTcs CNoOCOGHOCTLIO
COXPaHATb >XM3HECNOCOBHOCTL MpM HEGNaronpuATHBLIX YCINOBUAX OKpyXatwlen cpegbl. Ocoboe
3HavyeHne L. monocytogenes VMeeT Kak naToreH MuWweBOoro MnpOUCXOXKOEHUSA, CMOCOOHbIN
KOHTaMMHUPOBAaTb pasnuyHble BMAbl CbipbsA M rotoBol npogykummn [1]. Jluctepunos m3 GonesHen,
pPeErncTpypyemMbix MpeuMyLLecTBEHHO CPeau >KMBOTHbIX, MpeBpaTunca B OgHY M3 Haunbonee
3HaUMMbIX MULLEBBLIX 300aHTPOMOHO3HLIX OGonesHen B Mupe [2-3]. B cBA3n c 9Tum
COBEpPLLEHCTBOBaHNE METOAOB cneundmnyeckoro BoisBneHns Bo30yanTenst octaeTca akTyarnbHbIM
HanpaBneHnem BETEPUHAPHON U MEOULNHCKON MUKPOBMONOrnu.

OddDEKTUBHOCTE  MMMYHOIIOTMYECKMX METOAOB  BbisiBNieHMst L.  monocytogenes B
3Ha4MTENbHOM CTeneHn onpegensieTca BblIOOPOM crneunduyeckoro aHTUreHa u KayvecTBOM
ncnonb3yemblx aHtTuTen. NepcnekTMBHbLIM NOAXOO4OM SIBNSETCA MPUMEHEHWEe PEKOMOMHAHTHBLIX
GenkoB BO30yaAuUTEnNs, NO3BOMSKOWMUX MOMyyaTb CTAHAAPTM30BaHHbIE AHTUIEHHble npenapatbl C
3a[aHHbIMN UMMYHOMOrM4YecKMMn xapakrtepuctukamm. OgHum 13 Takmx 6enkos ssnaetcsa p60 —
WMMYHOTreHHbIN 6enok L. monocytogenes, Koaupyemblii reHoM iap (invasion-associated protein) [4—
10]. p60 obnagaeT MypauvH-TMAPONA3HOW aKTUBHOCTbID, YydacTByeT B pPeMOoAenupoBaHun
nenTuaornmMkaHa KIeTOMHOM CTEHKU M UrpaeT CyLWeCTBEHHYI ponb B npouecce AeneHus
BakTepuarnbHbIX KreTok. Kpome Toro, 6enok cekpeTupyeTcs B OKpY>KaloLLyto cpefy B npouecce
pocTta 6akTepui, 4TO NOoBLILIAET €ro AOCTYNHOCTb AN pacno3HaBaHUst MUMMYHHOW cuctemom [5].

Ocob6eHHOCTM CTPYKTYpbl U BblpaX€HHass MMMYHOreHHOCTb p60 0ByCcrnoBnNuBaKT MHTEPEC K
HEeMYy KaK K MOTEHLManbHOW MULLEHW ONA nonyyvyeHusa cneumdudeckux aHtuten. PaHee 6bino
nokasaHo, YTO aHTUTENa, HanpasBneHHble NPOTMB OTAENbHbLIX AaNUTONOB P60, MOryT pasnmMyaTbCs No
XapakTepy pacrnosHaBaHusa npeacTtaBuTenen poga Listeria. 910 cBMOETENbCTBYET O HanNu4uum B
CTPyKType 6enka Kak KOHCepBaTMBHbIX, Tak 1 6onee cneunuyHbiX aHTUreHHbIX OETEPMUHAHT U
onpeaenseT He0H6XOAMMOCTb TLLATENBHOrO 0TOopa aHTUTEN C TPEBYEMbIMU XapaKTEPUCTUKAMN.

B oaTOM oOTHOWeEHUN OcobbI MHTEpPEeC nNpPeacTaBnsaldT MOHOKMOHAmMbHbIE aHTUTena,
XapakTepuayowmecss ogHOPOAHOCTbIO, BOCMPOU3BOAMMOCTBIO CBOWCTB M HamMpaBieHHOCTbIO K
onpeaeneHHon aHTUreHHOW AeTepMUHaHTe. B oTnnyme OT NOMMKIOHAaNbHbIX UMMYHOrMo6ynnHOB,
MOHOKIMOHarbHbIE aHTUTena npoayunpyoTCa OAHWM KrNoHOM B-numdountoB wn obnagatoT
O[IMHAKOBOW 3MUTOMHOM crneungnyHocTbIo [6].

BaxHbIMW1 3Tanamu nony4YeHMs MOHOKMOHAIbHbIX aHTUTEN SABNAOTCHA BblIOOP UMMYHOreHa,
hOpMMPOBaAHME BbIPAXKEHHOIO CneumMdnuyeckoro MMMYHHOTO OTBETa Yy 9KCMEepMMEHTasnbHbIX
XMBOTHbIX, MMOpuan3aumss MMMYHHbIX CMSIEHOUMTOB C MMUENIOMHbIMU  KNeTKamn, Ccenekums
rMBPUAHBIX KNETOK 1 NOCNeAyoLWMA MHOrO3TanHbIA CKPUHWUHT. [1pn 3TOM nepBuYHasi peakTMBHOCTb
rmbpuaombl He Bcerga CBMAETENbCTBYET O CTabuNbHOCTM  MPOAyKUMKM  cneumdundecKknx
nmMmMyHornobynuHos [7—8]. NpumeHeHe pekoMbuHaHTHOro p60 B kayecTBe MMMYHOreHa no3sonseT
HanpaBUTb MMMYHHbI OTBET HENOCPEACTBEHHO Ha GenkoBble AeTepMmnHaHTbl L. monocytogenes n
npencraBnsieT MHTepecC Ans NOofNydYeHNs MOHOKITOHAmNbHbIX MMMYyHopeareHToB [9]. Ha HavanbHom
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3Tane wuccnefoBaHus npoBoaunack MMMyHuM3aumsa Mmblwen BALB/c p60, nocne nonyyeHus
mbpmnaom, WX MHOroctyneHyatbln oTbop W BblgerneHne CcTabunbHbIX Npou3BoAUTEnen
crneunduyHbIX aHTUTEn.

Llenb nccnegoBaHus 3aknovanach B CO34aHUN MOHOKMNOHArbHbIX aHTUTer, cneumguyHbIX K
pekombMHaHTHOMY aHTureHy p60 L. monocytogenes, ¢ nocrnegylowen OUEeHKONn Uux
UMMYHOXUMWYECKNX  XapaKTEPUCTUK W  cenekumen CTabunbHbIX rMOPUOOMHbBIX  KITOHOB,
NpoayLMpYyOLLMX aHTUTENA C BbICOKON MMMYHOPEAKTUBHOCTLIO.

MaTtepuanbl 1 MeTOoAbI UCCNeaOBaHUN

[Ons vHaykuumn cneunmdnyeckoro MMMYHHOro OTBETa MPUMEHANN pekoMOuHaHTHbIN p60 L.
monocytogenes, NoNyYeHHbIN C UCMONb30BaHMEM FrEHHO-UHXEHEPHbIX TEXHONOrMK. [1na nonyyeHna
dugepHoro  cnos, HeobxoouMOro nNpu  KyNbTUBMPOBaHUM  rMBpuaoOM,  MCMNOMNb3oBanu
neputoHeansHble Makpodaru, BbigeneHHble oT 50 6ecnopogHbix (outbred) mbiwen. MNMonyyeHHble
KNeTKN BHOCUMNWM B NYHKU KyNbTyparbHbIX MNaHWETOB C LeNbl Co3haHusa ycrnoBurW Ons pocTta
rmbpmnaom.

MMMyHu3aums mbiwen. NonyyeHne MMMYHHOrO OTBETa Y SKCNEPUMEHTarbHbIX XUBOTHbIX.
Onsa wHaoykumm obpasoBaHusa cneumduyeckux aHTuTen wbiwam nuHui BALB/c  BBOamnu
pekoMbrHaHTHbIM 6enok p60 B konunyectse 25 n 50 MKr Ha XMBOTHOE. NepBUYHYI0 UMMYHM3ALMIO
npoBoAUIM BHYTPUBPIOWNHHO B 06beme 0,1 mMI1 B CMecu ¢ HenomnHbiM agbioBaHToM Ppennga. Ha
7-e CYTKM OCYLLEeCTBMANN MOBTOPHOE BBEAEHME aHTUreHa B aHarorMyHow [o3e C MOSHbIM
agbtoBaHTOM PpenHaa B TakoM e obbeme BHyTpmbprownHHO. Ha 11, 12 1 13-e cyTkn npoBoannm
OyCTEPHYIO WMMYHM3aLMIO COOTBETCTBYIOLLEA [030M pekoMbuHaHTHoro p60 B dhocdaTHOM
coneeom Gydepe.

YpoBeHb cneundnyecKkoro rymopanbHOro UMMYHHOMO OTBETa OLleHMBanu No TUTPY aHTUTenN K
p60 B CbIBOPOTKE KPOBU METOOOM HENPAMOro MMMYHO(EepMEHTHOIro aHanmsa. [Jnga nocrneaytowen
rmbpunansaumm oTéupanm XmnBOTHbIX C Hanbornee XopoLMM UMMYHHbLIM OTBETOM.

MonyyeHue rmbpugom. lMocne nMMyHM3auun y OTOBpPaHHbIX XMBOTHbIX ObiniM BblAENEHbI
CMMEeHOUUTbI U OHW WCMOMb30BanMCb B KayeCTBE WCTOYHMKA WMMYHHbIX B-numdoumnTos.
[MonyyeHHble KNEeTKU U3 ceneseHkn Mbien 6binn rmbpunansmpoBaHbl KnetTkamm mmuenomMbl X63-Ag
8.6.5.3 no metoay V. Oi n L. Herzenberg [8]. B kauecTBe areHTa, obecneumBaloero crnsaHue
kneTtok, npumeHsann PEG-1500.

Mocne rmmbpuamsaumm KNeTkM KynbTUBMpOBaNM B  cenektmBHon HAT-cpege, 4Tto
obecneumBarno oTbop rmépunaHbIX KNeTok. [ns KynbTuBMpoBaHus ncnonb3osanu cpegy RPMI-1640,
cogepxawyto 10% cbiBOPOTKM nrioga Koposbl. [MonyyYeHHble rmbpuaoMbl KIOHMPOBanM METOAOM
NMMMUTUPYIOLLMX Pa3BEeAEHMN.

CKpuHUHz 2ubpudom memoodom Herpsimoz20 UPA. INepBrYHbIN 1 NOcneayoLme aTanbl oTbopa
rmbpuaom, npogyumpylowmux aHtuTena Kk p60, nposogunu metogom Henpsimoro DA, JlyHkn 96-
NIYHOYHbIX  MOSIUCTUPOSIbHBIX  MAAHWETOB CEHCUObMNM3MpoBanu pekoMOMHaHTHbeIM P60 B
koHueHTpauun 0,001 mr/mn. B kadecTBe uccnegyembix o6pasLoB UCNONb30BaNu KynbTypanbHble
cynepHaTaHTbl rmbprnaom. CBsizaBLUMECA C @HTUFEHOM UMMYHOTrNOBYNNHBLI BbISBASAN C NOMOLLbIO
KOHblOrata Kponmybux aHTUTEN NPOTUB UMMYHOrNoOynMHOB MbIlK C nepokcuaason. B kavectse
XpomoreHHoro cybctparta npumeHann TMB. Ontudeckyto nnotHoctb (Ol) peakunoHHOW cmecu
n3amvepsnu npu anuHe BomnHbl 450 HaHomeTp. MBprMaoMbl, AEMOHCTPMPOBABLUME YCTOMYUBYHO
crneunduyeckyto peakumio ¢ pekoMObuHaHTHbBIM P60 Npu nocrnefoBaTernbHbIX 3Tanax CKPUHUWHIA,
oTbupanu ons ganbHenLWwero KNoOHMPOBaHNA N XapaKTEPUCTUKN.

lMony4yeHue u o4ucmka MOHOK/IOHalbHbIX aHmumes. [Ona BblOeneHns MOHOKIOHAaMbHbIX
aHTUTEN U3 acLMTUYECKON XNOKOCTW NpeaBapuTenbHO nonyyanu npenapat ummMmyHornobynuHos. C
3TON Uenblo rMbpnaoMHble KNEeTKW, Npogyumpylolune LeneBble aHTUMTena,BBOAMMAN CUHTEHHbIM
MblllaM, MpeaBapuTensHO 00paboTaHHbIM - MNpUCTaHOM. [1ONyYeHHY0 acTUTHYI XWOKOCTb
NCNoONb30BanNn B KayecTBe MCXOOHOro Marepuana Ans nocrneaylouwlero BblAENEHUS U OYUCTKM
MOHOKITOHabHbIX MMMYHON06YNHOB.

AHTUTENA npeaBapuUTeENnbHO Ocaxganu cynbdaToM aMMOHWUH, Nocre 4Yero nogsepranuv
adpPUHHON oO4YUCTKe Ha KoroHkax MabTrap. [NonydeHHble npenapaTtbl MCNonNb3oBanu Ans
onpeneneHns cneunduyeckon akTMBHOCTU U nocnenyoLen UMMYHHOXUMUYECKON XapaKTEPUCTUKN.

OueHka cneuuguyHOCmMU MOHOKIIOHabHbIX aHmumesn. Chneunduyeckyto akTMBHOCTb
O0TOOpaHHbLIX MOHOKITOHANbHBLIX aHTUTEN onpegensnu mMmetogom Henpsimoro MPA. B kadecTtBe
FOMOJSIOTMYHOTO @aHTUreHa MCNoNb30Bann pPekoMOMHaHTHBIN P60 L. monocytogenes. [Ana oueHku
BO3MOXHOW MEPEKPECTHON PEaKTUBHOCTU NPUMEHSNN reTeporiornyHble pekoMOMHaHTHbIE Genku
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Lip32 Leptospira hebdomadis w BP26 Brucella abortus. AKTMBHOCTb aHTUTEN OLEHMBaNM Mo
MaKCMMarnbHOMY pa3BeAeHUo KyrbTypanbHOro cyrnepHaTaHTa Mnmn acLuMTUYECKON >XUOKOCTU, Npu
KOTOPOM COXpaHsanacb creundunyeckas peakums ¢ aHTUreHOM.

PesynbTaTtbl uccneaoBaHua

UmmyHoeeHHOCmb pekoMbuHaHmMHo20 aHmuaeHa p60 oueHuBanu Ha Mblwax nuHnin BALB/c
C ucnonb3oBaHneM AByx 003 6enka. )KMBOTHbIM BBOAUIM aHTUIEH B KonuvecTee 25-50 MKr ¢ Lenbio
MHOYKUMM  cneundpmyeckoro rymopanbHoro otBeTa. CpaBHUTENbHBLIM  aHanU3  MNosyYeHHbIX
pe3ynbTaToB MO3BOMMI YCTAHOBUTb 03y pPeKoMOMHaHTHOro p60, obecneymBarowyto Haubonee
BbIpaXKEHHYI0 NPOaYKUMIO cneundundecknx antuten (tabn. 1).

Tabnuua 1 — MHaykumsa knoHoB B-numdoumToB B ceneseHKkax MMMYHU3NPOBAHHbLIX MbILLEN NINHUK
BALB/c

CpeaHee Konn4ecTeo

AHTUrEeH

[o3sa p60

CpefgHui TUTp aHTuTen

B — numcoumToB B

(M+m) (n=3) ceneseHke

(%108, n=3)
PekomMmOVHaAHTHbBIN 25 MKr 1:10666+2133 57,31+4,7
6enok p60 50 mkr 1:2133314266 83,3+9,1

Mpw BBEaeHun 25 mkr p60 cpegHuin TUTP cneundunyecknx aHTuten coctasmn 1:10666+2133,
a konun4yecTtBo B-numdounTtoB B ceneseHke — (57,314,7)x10° kneTok. YBenuyeHne o3bl aHTUreHa
0o 50 MKr conpoBoXaanock NoBbILLEHNEM cpeaHero TuTpa aHtuten ao 1:2133314266 v konndecTtea
B-numdoumtoB o (83,319,1)x10° knetok. Takum obpasom, go3a 50 mkr obecneumBana Gonee
Bblp@XXEHHbIA MMMYHHbIA OTBET W Oblla npeanoyTUTENbHOM Ansl MOMYyYEeHUs] MMMYHHbIX
CMNIEHOLNTOB C BbICOKOW aHTUreHCcneungmnyeckomn akTMBHOCTLHO.
lMonyyeHue u nepeuYHsbIt CKpUHUHE 2ubpudom

C uenblo MNonyyeHUs CTabUIbHbIX NPOOYLEHTOB MOHOKIOHAmNbHbLIX aHTUTen O6bio
NPoBeAEHO NATb HE3AaBUCUMbIX TMBpUAM3aLMIA UMMYHHbIX CNNEHOUMTOB Mblwen BALB/c ¢ kneTkamn
muenombl X63-Ag 8.6.5.3. B 3aBncumocTn OT cepumn rmbpmnansanmm knetkn BoiceBanu B 384-576
nyHok. Poct rubpuaom Habnoganu B 166—387 nyHkax, npu aToM 3EKTUBHOCTb rmMbpransanmm
BapbupoBana B npegenax 43,2—67,1%.

Bcero metogom Henpsimoro ®A 6bino nccnenoeaHo 1386 rubpmaom. Ha atane nepeu4Horo
CKPUHMHra cneumduyeckas peakTMBHOCTb B OTHOLLEHUN peKoMBMHaHTHOro p60 Gbina BbiSBReEHa y
149 rmbpungombl.

Pesynbtatbl cBuageTenbctBoBanu 06 ycnewHon rmbpuamsaumm u - popMmMpoBaHUn
nonynaumm rmMbpuaHbIX  KNeToK, KoTopble OblinM  cnocobHbl  NpogyuMpoBaTb — aHTUTena,
pacnosHatoLwme pekoMouHaHTHbIN 6enok p60 (Tabn. 2).

Tabnuua 2 — P peKkTUBHOCTb NONYYEHUSA TMOPUAOM MPU CAUSHUN KNETOK Mnenombl X63-Ag
8.6.5.3 co cnneHoumtamn mblwer BALB/c nocne uMMmyHusaumm pekoMbnHaHTHbIM aHTUreHom p60

Obuee JTyHKn [onsa knoHos,
Ne KonM4ecTso | | iecreo | 3aperncTpuposaHHbIm NPOAYLIMPYIOLLMX
rm6p|/|ﬂ|/|3auy||,1 BBEA1€HHOro 3acesiHHbIX pocToM l'I/I6pI/I}J,OM cneu,mcbwqecme MKA
MMMYyHOreHa
JYHOK KOIM4ecTBO % KOIM4ecTBO %
1 576 397 68,9 38 9,57
2 50 mKr 480 302 62,9 36 11,9
3 384 276 71,8 25 9,05
4 384 224 58,3 29 7,55
25 MKr
5 384 187 48,6 21 11,2
NToro 2208 1386 62,1 149 11,9
Mo pesynbTaTam MPOBEAEHHbIX JKCMEPMMEHTOB  JONA  MOPUOOMHBIX  KITOHOB,

npoayumpyroLmx cneumduryeckue MOHOKMNOHanNbHble aHTuTena, sapbuposana 7,55% go 11,9 %.
MonyyeHHble noOKa3aTenu yKasblBalOT Ha  OOCTATOYHYK  MPeacTaBNEHHOCTb  aHTUreH-
cneungunyeckmx B-numounToB B UCXOOHOW KNETOYHOW NOonynauumn 1 co3fgaroT npeanochiiku ang
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nocnegywowen cenekuum nepcrnekTUBHbIX KIOHOB C TpebyeMon aHTuTenonpogyumpyoLLen
aKTUBHOCTBIO.

CKpuHUH2 U cenekyusi 2ubpudoMHbIX KITOHO8-MPodyueHmos

MonoxuTenbHble rMbpuaombl nogseprany nocrenoBaTelbHOMY MHOrO3TaNHOMY CKPUHUHIY
C Uenbl OueHKM CcTabunbHOCTM cekpeuun cneumdudecknx ummMmyHornobynuHos. B xope
AanbHenwero KynbTUBMPOBAHUS 3HAYUTENbHAsA YacTb MEepPBOHAYaANbHO MOMOXUTENbHbBIX KyNbTyp
yTpaTuna BblpaXeHHYI0 aHTUreHCBA3bIBAOLLYO aKTUBHOCTb.

K ueTtBeptomMy aTany ckpuHuHra 94,2% nepBoHayanbHO OTOBOpaHHbIX rMbpuaom nmbo
yTpaTnnu cnocobHOCTb CBA3bIBATLCS C PEKOMOUHAHTHBIM P60, NMMbo cekpeTupoBanu aHTUTEna B
HU3KNX TUTpax — NpeMmyLLecTBeHHO 1:2—1:4.

CrabunbHasa cekpeuust cneumdundecknx MMMYHOrnobynmnHoB 6bina BbiSBfieHa Yy cemMu
knoHoe rmbpuagom: 1H8, 2A3, 2G4, 5F9, 5D2, 6B9 u 7E7. B xome nocneposatenoHoro NOA-
CKPUHMHIa KynbTypasnbHbIX CynepHaTaHTOB HaOGM4anoCb CHWXKEHWEe WnuM yTpaTa akTUBHOCTM
OTAESNbHbIX KIMOHOB, NO3TOMY AarnbHenWnin oTbop NpoBoauNn ¢ y4ETOM YPOBHSA U CTabUNbHOCTU
npoaykumn cneuundpundecknx aHtuten. Knonol 1H8, 2A3 n 7E7, xapaktepn3oBaBLUMecs Hanbonee
BbICOKOW W YCTOMYMBOW aHTUTENONPOAYLMPYHOLEN aKTMBHOCTbIO, Oblnn oTobGpaHbl  Ans
nocneayowero KrnoHMPOBaHWS METOAOM NUMUTUPYIOLWLMX pasBefeHuin. MakcumanbHble TUTPbI
crneunduyecknx aHTUTen B KynbTyparnbHbIX CynepHaTtaHTax oTobpaHHbIX KITOHOB BapbMvpoBanu B
ananasoHe oT 1:16 go 1:256. Takum obpa3om, MHOro3TarnHbIA CKPUHMHE MO3BOSUIT CYLLECTBEHHO
CY3UTb MCXOOHYHO MONynsuMio rmbpvaoM u BbiAENUTb KNETOYHbIE NUHWUW, XapaKTepuayroLlinecs
cTabunbHoM npogykumnen p60-cneunnyecknx UMMyHOrnooynmHoB.

Xapakmepucmuka MOHOKIIOHarbHbIXx aHmumersi krioHos 1H8, 2A3 n 7TE7

[ns nanbHehwero nccnenoBanus beinu BolopaHbl rMOpmuaomHble knoHel 1H8, 2A3 n 7E7,
nokasaBsLune CTabunbHy NPOAYKLUNIO crneunduyeckmx aHtuTen.

AKTUBHOCTb MOHOKITOHASNbHbIX aHTUTEST OueHMBanuM MeTOAOM HeNpsiMOro MMMYHOEPMEHTHOMO
aHanmsa B KynbTyparbHbIX CyrepHaTaHTax U aCUMTHON xuakocTn (Tabn. 3).

Tabnuua 3 — OueHka cneunprnyHOCTU N UMMYHOPEAKTUBHOCTM MOHOKITOHASbHbIX aHTUTEN,
cekpeTMpyembix rmépuaomMHbimum knoHamm 1H8, 2A3 n 7E7

AHTUrEHbI 1H8 2A3 TE7
p60 L. monocytogenes, 1:256 1:256 1:128
KynbTypanbHbI CynepHaTaHT ’ ’ '
p60 L. monocytogenes, acuMTHas 1:204800 1:204800 1:102400
XXUOKOCTb ) ) )
Lip32 L. hebdomadis oTpuuaTensHo oTpuuaTenbHo oTpuuaTensHO
BP26 B. abortus oTpuuaTensHo oTpuuaTenbHo oTpuulaTensHO

Ona knoHa 7E7 6bina ycTaHOBMEHa BbICOKAA aHTUTENOMNPOAYUMPYOLLAasa aKTMBHOCTb, XOTHA
3aperncTpmpoBaHHble 3HavyeHnsa TuTpos (1:128 n 1:102 400) yctynanu nokasatensim, nNory4eHHbIM
ana rmbpuaom 1H8 n 2A3.

OueHka cneyucgudHocmu MOMYyYEHHbIX MOHOK/IOHarbHbIX aHmumes. OAHMM U3 OCHOBHbIX
KpuTepneB oTbopa NEpCneKkTUBHLIX MOHOKMOHAlbHbIX  aHTUTEN  SABMANOCb  OTCYTCTBME
Hecneundmnyeckoro B3aMMOAenNCTBUSA C reTeporiorMyHbIMU BGEeNKOBLIMU aHTUreHamu.

Mpn nccnepgoBaHum aHTuTen kroHoB 1H8, 2A3 n 7E7 metogom Henpsimoro MOA He 6bino
BbISIBITEHO B3aMMOLENCTBUSI C PEKOMOMHaHTHbIMK Bernkamu Lip32 Leptospira hebdomadis n BP26
Brucella abortus. B T0 e Bpemsi Bce Tpu npenapara akTMBHO B3anMOAenCcTBOBanNy ¢ roMonormyHbIM
pekoMbuHaHTHbIM p60 L. monocytogenes.

lMonyyeHHble AaHHble NOATBEPXKOAKT HanpaBNEHHY aHTUreHCBA3bIBAOLLY0 aKTUBHOCTb
nccneaoBaHHbIX MOHOKITOHANbHbIX aHTUTEN B OTHOLWEHUW pekoMbuHaHTHoro p60 B npepenax
NCNONb30BaHHOMW NaHeNu reTeponornyHbiX aHTUreHOoB.

Ha cnegyowem 3Ttane wccnegoBaHust Obina npoBedeHa CpaBHUTENbHAas OLEHKa
UMMYHOXUMNYECKUX XapaKTEPUCTUK MOHOKITOHANbHbIX aHTUTEN, npoayuupyemMbix Haubonee
nepcnekTMBHbIMKU TMOpMAOMHbIMKU KrnoHamu 1H8, 2A3 wn 7E7. [na xapakTepucTukuM aHTuTen
onpegenanu Mx cybknaccoByl MNPUHAANEXHOCTb, Crneunuduyeckyro akTMBHOCTb MO TUTPY B
KynbTypanbHON XWOKOCTM U MOCMNE OYUCTKN, a TakKe KOHCTaHTY CBA3bIBAHUA C PEKOMOMHAHTHbLIM
aHTureHom p60 (Tabn. 4).
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Tabnvua 4 — UMMyHOXUMMYECKME CBOMCTBA MOHOKIOHANbHbIX aHTUTEN.

H Cy6knacc TuTp aHTUTEN B TuTp aHTUTEN KoHcTaHTa
anMmeHoBaHue

aHTuTen KynbType KIEeTOK | MOCIe O4YUCTKN CBSA3bIBAHUS
1H8 1gG 1:256 1:204800 2,5x10"M-"
2A3 1gG4 1:256 1:204800 1,5x10"°M"
TE7 19G2a 1:128 1:102400 7,5%x10°M"

AHanm3 n3oTUNMYeCcKon NPUHaLNEXHOCTM NOSYyYEHHbIX MOHOKITOHAMNbHbLIX aHTUTEN nokasarn
pasnuuua mexagy uccnegyemMbiMyu rmbpuaoMHbIMK KIOHaMKU. AHTUTENa, cekpeTupyemMble KrnoHamu
1H8 n 2A3, 6bInun oTHeceHbl k nogknaccy IgG1, Torga kak NpoAayKT knoHa 7E7 npuHagnexan k 1IgG2a.
Mpwn KynbTMBUPOBaHUK rMbpuagom 1H8, 2A3 n 7E7 TuTp cneundmyecknx aHTMTEN B KynbTypanbHOM
cpene pocturan 1:256, 1:256 n 1:128 cooTBETCTBEHHO.

O6cyxaeHue Hay4HbIX pe3ynbTaToB

lMonyyeHne MOHOKMOHaNbHbIX aHTUTEN C 3aJaHHOW CheunUYHOCTBI0O BO MHOMOM
onpeaensieTcs MMMYHOrEHHOCTbIO BbIOPAHHOIO aHTUreHa, apdeKkTMBHOCTLIO hopMUpOBaHUsa B-
KNeTo4yHOro oteeTa M nocriegyowmMm otéopomM cTabunbHbIX rMOpuaHbLIX KIMOHOB. B HacTodwem
nccneaoBaHUM B Ka4ecTBe MMMYHOreHa Obil MCNONb30BaH OYMLLEHHBLIN PEKOMOUHAHTHBIM 6enok
p60 L. monocytogenes, anekTpodopeTudeckas 4YMCcTotTa KoToporo cocrasnsana He meHee 98%.
Mony4yeHHble pe3ynbTaTbl Nokasanu, YTO AaHHbI 6enok cnocobeH MHAyuMpoBaTb BblpaXKeHHbIN
crneunduyecknin rymoparnbHbI UMMYHHbBIW OTBET Y Mblwen nuHun BALB/c.

CpaBHeHne [OBYX WCCrnedoBaHHbIX [03 aHTUreHa npoAeMOHCTPUMPOBano 3aBUCUMOCTb
WHTEHCMBHOCTM UMMYHHOIO OTBETAa OT KONIMYEeCTBa BBOANMOro peKoMbuHaHTHoro p60. MNpu gose 25
MKI cpefHun TUTp cneumndmyeckmx aHtuten coctaensan 1:10666+2133, Toraa kak ysenvyeHue 4o3sbl
0o 50 mkr conpoBoxganocb nosbilweHnem Tutpa o 1:21333+4266. OgHOBpEeMEHHO cpefHee
KonudectBo B-numdountoB B ceneseHke yBenunumBanocb ¢ (57,314,7)x10° go (83,319,1)x10°¢
kKneTtok. Takum obpasom, npumeHeHne 50 MKkr pekoMOuHaHTHOro p60 obGecneumBano ©Gonee
BbIPa@)XEHHYIO CTUMYMAUMIO FyMOpanbHOr0O MMMYHHOrO OTBETa W cosfgaBano OGnaronpusTHble
yCrnoBsusi 4nsi NocrneayoLwero nony4eHns aHTureH cneunguyeckmx rmépuaom.

BaxHbIM aTanom paboTbl ABRANOCh NonyvyeHne cTabunbHbIX MMOPUAHBIX KNETOYHbIX JIMHUNA.
MpoBeaeHne NATM HE3aBUCUMMbIX MMOpUAN3aLMiA NO3BOMMIO NOMYYNUTb 3HAYUTENBHOE KONMYECTBO
rMBpUaHbIX KynbTyp, Npu 3TOM 3(MEKTMBHOCTb CNUSHMA KNEeTOK Haxoaunachb B npegenax 43,2—
67,1%. N3 1386 mnccnemoBaHHbix rmbpuaom 149 KynbTypa, Ha 3Tane NepBUMYHOrO CKPUHWUHIa
npoAayuupoBarna aHTuTena, B3anmogencTyoLwme ¢ pekoMmobnHaHTHbIM p60.

BmecTe ¢ TeM nepBUYHaa NONOXUTENbHAA peakums rmdpuaoM He sBnsinachk AOCTaTOYHbIM
KpUTepuem [AOns uUX MCNONb30BaHWS B KayecTBe NPOAYLIEHTOB MOHOKMOHAmNbHbIX aHTuTen. B
npouecce nocnegyowero KynbTUBUPOBAHUSA M MOBTOPHOIO CKPUHMHIA Y 3HAYUTENbHOW 4acTu
nepBOHa4YanbHO MOMOXUTESNbHBIX KyMbTyp OTMeYanacb MnoTeps WnuM CyLLECTBEHHOE CHWXeHue
aHTUreHcBA3bIBatoLLE akTMBHOCTU. K yeTBepTOMy aTany ckpuHuHra 94,2% mncxogHo oToBpaHHbIX
mbpuagom nubo yTpaTtunmM CnocobHOCTb B3aumogenctsoBatb € p60, nmbo npoayumpoBanu
aHTUTENa B HU3KUX TUTpax. B pesynbrate MHOroaTanHoW cenekuum Obinn BblaeneHbl CeMb
ctabunbHbIX knoHoB — 1H8, 2A3, 2G4, 5F9, 5D2, 6B9 u 7E7.

[MonyyeHHble OaHHble noavYepKMBaldT HeOBXOOUMOCTb MPOBEAEHMS NOCnenoBaTeNbHOro
CKPUHMHIa WM KNOHWPOBaHWUS rmMbpuaom npu paspaboTke MOHOKIOHANbHbIX MMMYHOpPEeareHTOoB.
CTabunbHOCTbL NPOAYKLUMM aHTUTEN npeacraBnseT cobon He MeHee BaXHbI nokasaTesb, YeM KX
nepBoHayaribHasi PeakTMBHOCTb C LieNeBbIM aHTUreHOM.

Haunbonee nepcneKkTMBHbIMM MO YPOBHIO CNELMNYECKON aKTUBHOCTU OKa3anucb KrnoHbl 1H8
n 2A3. TuTp NnpoayuupyemMbiX UMW aHTUTEN B KynbTyparbHOM cyrnepHaTaHTe coctasnsan 1:256, a B
acumTtuyeckon xumpgkoctn pocturan 1:204800. Ons knoHa 7E7 3TM nokasaTenn coOCTaBMsnu
cooTBeTCcTBEHHO 1:128 1 1:102400. Bbicokue TUTpbI aHTUTEN, NpoayunpyeMbix kKnoHamu 1H8 1 2A3,
NO3BONAOT paccMaTpuBaTh AaHHbIE KIETOYHbIE IMHUN B Ka4YecTBe MepPCneKkTUBHLIX MPOAYLEHTOB
MOHOKIMOHarbHbIX MUMMYHOrNobynvHoB K p60.

Mpn oueHke cneunmduyHocTn aHTuTen knoHos 1H8, 2A3 w 7E7 B3aumogencTBusa c
reTeponorMyHbiMM pekoMbuHaHTHbIMK Genkamun Lip32 Leptospira hebdomadis n BP26 Brucella
abortus oOHapyXeHO He Obino. [lonyyeHHbIn pesynbTaT CBUOETENbLCTBYET 00 OTCYTCTBUM
nepekpecTHOM pPeakTUBHOCTU C UCCNeAOBaHHbIMY reTePONIOrMYHbIMU aHTUrEHaMW.
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Takum obpas3om, KOMMMEKCHas OueHKa MOofyYeHHbIX rmbpuaomM nokasana, 4To
ncnonb3oBaHne pekoMbnHaHTHoro p60 B KavyecTBe MMMyHOreHa obecnedmBaeT BO3MOXHOCTb
nony4eHms cTabunbHbIX NPOAYLIEHTOB MOHOKIOHaNbHbIX aHTuTen. Cpeam nccnegoBaHHbIX KNOHOB
Hanbonee nepcnektMBHbiMM aBnAoTca 1H8 n 2A3, coueTawowme CTabunbHOCTb NPOAYKUUN U
BbICOKYI0 aKTMBHOCTb aHTuUTes. [lonyYyeHHble MOHOKIMOHarbHble aHTUTeNna MoryT CNyXXWTb OCHOBOM
ANA fanbHENLWero n3y4eHms aHTUreHHbIX CBOMCTB p60 1 pa3paboTkn MIMMYHONOIMYECKNX NOAXOA0B
K BblSiBNEHUIO L. monocytogenes.

3akntoyeHue.

B pesynbTate npoBedeHHOro uCCNeaoBaHUs MnofyvYeHbl CTabunbHble MOpUaOMHbIE
KNeTOoYHbIE NUHUW, NPOAYLMUPYHOLLME MOHOKIOHAmNbHbIEe aHTUTena K peKOMOMHaHTHOMY aHTUreHy
p60 L. monocytogenes.

YCTaHOBMEHO, 4YTO pPeKoMOWHaHTHbIM P60 obnagaeT BbIPAKEHHLIMA MMMYHOrE€HHbIMIN
csoncteamn. MimmyHmsauuna molwen BALB/c anTureHom B ao3e 50 Mkr obecneunsana cpegHun TuTp
cneunduyeckmx antuten 1:21333+4266 n yBenuyeHne konuyectsa B-numdountoB ceneseHkn go
(83,3+9,1)x10°® kneTok.

B pesynbrate Nty Hes3aBMCUMbIX rMbpuansauun obino nccnegosaHo 1386 rmbpuaom, 13
KoTopbix 149 nposiBuna nepBUYHYI0 PEaKTUBHOCTb B OTHOWeHunM p60. locne MHOroaTamHoro
CKpMHMHra otobpaHbl cemMb CTabunbHbIX KNoHoB-npoayueHToB: 1H8, 2A3, 2G4, 5F9, 5D2, 6B9 un
TET7.

Haunbonee BbICOKOM aKTUBHOCTbIO XapaKTepu3oBanMCb MOHOKITOHASbHbIE aHTUTENa KIOHOB
1H8 un 2A3, TuTp KoTOpbIX gocTturan 1:256 B KynbTypanbHOM cynepHataHTe u 1:204800 B
acumTndeckom xugkoctu. [lepekpecTHOro B3aMMOAEWCTBUMS  UCCMEAOBaHHbIX aHTUTen ¢
pekoMOMHaHTHbIMK aHTUreHamu Lip32 L. hebdomadis n BP26 B. abortus He BbISIBNEHO.

Mony4yeHHble pe3ynbTaTbl NO3BONAOT paccMaTpuBaTb rMMOPUAOMHbIE KNoHbl 1H8 1 2A3 kak
nepcrnekTMBHble MNPOAYLEHTbl MOHOKMOHamNbHbIX aHTuTen K p60 L. monocytogenes pans
AanbHenwero Ncnonb3oBaHUs Npu co3aaHum cneunuyecknx MMMyHOANarHOCTUYECKNX peareHToB.
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LISTERIA MONOCYTOGENES PEKOMBUHAHTTbI P60 AHTUTEHIHE KAPCbI
MOHOKIOHANAbI AHTUAEHENEPAOI ANY XOHE CUNATTAY
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Jlucmepuo3s — adam meH xaHyaprnapda kesdecemiH, Listeria monocytogenes Ko30bipfbillibi
mydbipameIH  XyKknanbl aypy. Ko30bipFbilmbl aHbiKmayObiH UMMYHOI02usbliK adicmepiH
xemindipydiH nepcrniekmuesarbsl 6arbimmapbiHbiH 6ipi 6akmepusiHbiH UMMYyHO2eHOi Hapybi30apbiHa
mersimOi MOHOKIOHanobl aHmudeHenep arny 6osnbin mabbinadsl. 3epmmeyoiH makcambl L.
monocytogenes-miH pekombuHaHmmsl p60 aHMuU2eHIHe Kapcbl MOHOKIIOHannObl aHmuoeHernep arny
XoHe onapdbiH UMMYHOMO2USAMbIK KacuemmepiH cunammay 60n0bl. BALB/c xeniciHOeai
mbilwKaHOapObl UMMyHOey YWiH masapmbiniraH pekombuHaHmmsbl p60 Hopybi3bl KOIO0aHbIAOkI.
UmmyHObIK crineHoyummep PEG-1500 kemezimeH X63-Ag 8.6.5.3 muernioma xacyuianapbIiMeH
eubpudmendi. [ubpudomanapObi CKPUHUHemey xaHama UMMYHObIK-bepmeHmmik manday
adicimeH Xypeisindi. bec meyersncia aubpudusayusnay HemuxeciHoe 3epmmernzeH 1386
eubpudomaHbiH 149-b1 pekombuHaHmmel p60 aHmuzeHiHe 6acmarnkel mesnimdi berceHdinik
kepcemmi. Kericambinibl ipikmey HemuxxeciHde MOHOKITOHan0bl aHmuodeHesnepdi mypaxkmel
eHOipemiH xemi eubpudomarnbiK KrnoH anbiHObl. 1H8 xxeHe 2A3 KroHOapbiHbIH aHmMudeHenepi eH
XXoFapbl b6ericeHOInik kepcemir, onapdbiH mumpi KynbmyparbiK cylbikmbikma 1:256, an acyummik
cylUbikmbikma 1:204800 deHeeliHe xemmi. 3epmmernzeH 2emeporiocusifibiK PeKoMbUHaHMMbI
aHmueeHOepMeH alkacrnanbl peakmuemirniKk aHblKmasnraH XoK. byn Hemuxe arbiHFaH
aHmuoeHernepOiH xofapbl menimoinieiH kepcemedi. ArnbiHFaH MOHOK/IOHan0bl aHmudeHenep L.
monocytogenes-mi aHblKmayra apHasiFaH UMMyHoOuazHocmukarsblK peazeHmmepodi odaH opi
a3iprey ywiH nepcrnekmuegaribl 60sbin mabbinadsbl.

Kinm ce3dep: nucmepuos, Listeria monocytogenes, p60, pekombuHaHmMmMbl aHMU2€eH,
MOHOKIOHandbl aHmudeHernep, subpudoma, UMMyHOhbepMeHmMmik manday.
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PRODUCTION AND CHARACTERIZATION OF MONOCLONAL ANTIBODIES AGAINST THE
RECOMBINANT P60 ANTIGEN OF LISTERIA MONOCYTOGENES

Listeriosis is an infectious disease affecting humans and animals caused by Listeria
monocytogenes. One promising approach to improving immunological methods for pathogen
detection is the production of specific monoclonal antibodies against immunogenic bacterial proteins.
The aim of this study was to generate and characterize monoclonal antibodies against the
recombinant p60 antigen of L. monocytogenes. Purified recombinant p60 protein was used for
immunization of BALB/c mice. Immune splenocytes were fused with X63-Ag 8.6.5.3 myeloma cells
using PEG-1500. Hybridomas were screened by indirect enzyme-linked immunosorbent assay
(ELISA). Following five independent hybridizations, 149 of 1,386 hybridomas showed primary
specific reactivity to recombinant p60. Multi-stage screening resulted in the selection of seven stable
hybridoma clones producing specific monoclonal antibodies. Antibodies produced by clones 1H8
and 2A3 exhibited the highest activity, with titers of 1:256 in culture supernatants and 1:204,800 in
ascitic fluid. No cross-reactivity with the tested heterologous recombinant antigens was detected.
The obtained monoclonal antibodies represent promising candidates for the further development of
immunodiagnostic reagents for the detection of L. monocytogenes.

Keywords: listeriosis, Listeria monocytogenes, p60, recombinant antigen, monoclonal
antibodies, hybridoma, enzyme-linked immunosorbent assay
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AMMHOKMCHPTHbIVI NMPO®UIIb KOHUHbI NMPU MNAPACKAPUOO3E: CPABHEHUE
TEPPUTOPUU C PA3JINYHBIM PAOUALIMOHHBIM PUCKOM BBJIN3U BbIBLUEIO
CEMUNAJNATUHCKOIO AAEPHOIO UCTILITATEJIBHOIO MNMOJIMTOHA

AHHOmauus: CoyemaHue nacmbuwHo20 codepxaHus nowadeli U HeoOHOPOOHOU
paduoakorioasudeckol obcmaHoeKku 8 palioHax, cocedcmeytouwux ¢ boigwum CemunanamuHCKUM
510epHbIM UcCrbimamersibHbIM MoSIU20HOM, mpebyem oueHKU MpodyKyuUU ¢ 0OHO8PEMEHHbLIM y4emom
napasumapHo20 cmamyca Xug8omHbiX. Llenb pabombl  3aknwyanacb 8  8bisierieHuUU
meppumopuaribHbIX pa3nu4uli aMuHOKUCIOMHOZ20 ripoghuris Msca nowaded ¢ uHeasuel Parascaris
equorum 8 Yemabipex kameeaopusix paduayUuoHHO20 pucKa U UX ornucamesisHOM COornocmassieHuu ¢
paduomempuyecKuMu xapakmepucmukamu xossucme. Mamepuan 6bin nonydeH 8 2024-2025 ze.
8 xo3zslicmeax cesnn bodeHe, beckapaeali, Caabip u KaHmukel. Paduomempudeckul 610K ekriroqars
u3MepeHue MOWHOCMU 3KCMO3UUUOHHOU 003bl 2amma-u3nyqyeHusi, niom{ocmu romoka b6ema-
yacmuu U 3KeusarieHmHoU pagHoeecHol obbeMHOU akmueHocmu padoHa. AMUHOKUCIIOMHbIU
cocmas onpedensnu e npobax msca om 40 nowadel ¢ napackapudo3om Memodom XUOKOCMHOU
xpomamoepaguu Ha Shimadzu LC-20 Prominence. MexmeppumopuarbHOe CcpasHeHUe
8bIMOMIHAU OrucamersibHO, paccyumsigasl abCcontomHble pasnuyusi U rnpoueHMmMHoe OMK/IOHeHUEe om
MPUHSIMO20 YPOBHS cpasHeHusi. M3amepeHHble Ouana3oHbl cocmasunu 0,10-0,32 mk3e/d4 0ns
eaMmma-u3srnydeHus, 4,1-8,6 yvacm./(MuH-cm?) dns nomoka 6ema-4acmuy, u 66-128 bk/m?® dnsi padoHa
8 nomeuwieHusix. B bodere, beckapazae, Cazbipe u XaHmukee cyMma He3aMeHUMbIX aMUHOKUCIOM
docmueana 7486, 7682, 7881 u 8081 ma/100 2 coomeemcmeeHHO. [10 OMHOWEHUIO K YPOBHIO
cpasHeHusi degpuyum cocmaensn 8,60; 6,20; 3,77 u 1,33%, npuyem Haubornbuwiue pasnu4yus
npuxodunucb Ha mpunmocghaH U MEMUOHUH. [ CO80KynHOCMU aMUHOKUC/IOm roKkasamersib
Oeqpuyuma cHuxarncs om 8,76% 6 30He upe3ssbiyaliHo2o pucka 00 2,43% e 30He MUHUMasIbHO20
pucka. Oma nocrnedoeameslbHOCMb Ompaxaem meppumopuasnbHyro accoyuayuro, HO He
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ycmaHaenueaem [pudyuUHHocmb: 6e3 2pyrnnbl HeuH8a3UpPOBaHHbIX Jsowadeli HEe803MOXHO
paszpaHu4dums aghgbekmsnl napasumapHo20 U paduayUuoHHO20 hakmopos.

Knoyeeble cnoea: napackapudo3,  KOHUHa,  He3aMeHUMble  aMUHOKUCITOMbl,
paduoakonoauyeckull MOHUMOpPUH2, CemunanamuHcKul ucribimamersibHbIU r0/1U20H.

BBepeHune

Paguoakonornyeckne  nocneacrtevs  gesartenbHoctv  CeMumnanaTtMHCKOrO  siAepHoro
NCNbITaTeNbHOro MOSIMFOHa COXPaHAIT akTyanbHOCTb ANS Npunerarwmx CernbCKUX Tepputopun
KasaxctaHa. 3gecb npeobnagatoT nacTtbullHble CMCTEMbl XXMBOTHOBOACTBA, BCNeACTBME 4ero
BETEPUHAPHO-CAHUTAPHBIA  KOHTPOMb OOSMKEH YYUTbIBaTb MNEPeHoC 3arpsasHuTenen  mexay
KOMMOHEHTaMn uenu «novsa-pacTeHne-XNBOTHOE-4YEmNoBek» N UX BO3MOXHOE OTpaXeHuwe Ha
KayecTBe nuieson npogykumm [1—4]. OnybnukoBaHHbIE AaHHbBIE YKa3bIBAOT, YTO pagnonornyeckmne
XapakTepuUCTUKN pacnpeneneHbl NPOCTPaHCTBEHHO HepaBHOMEPHO; crieaoBaTefibHO, NporpamMmmbl
HabnogeHns uenecoobpasHo aganTUpoBaTb K KOHKPETHbIM HAceneHHbIM MyHKTam M Buaam
npoaykumm [2, 3].

MuweBas NOMHOLEHHOCTb KOHWHBbI CBA3aHa C BbICOKUMM coaepxaHuem 6enka v Hanuuvem
He3aMeHMMbIX aMWMHOKUCHOT, HEHAacCbIWEHHbIX XWPHbIX KACMOT, BUTAMWUHOB W MUHEpanbHbIX
3neMeHToB. BMmecTe C TeM COCTaB MbILLEYHON TKaHWU HE SBNSIETCS NOCTOSHHBLIM: Ha HEro BNUSIIOT
BO3pacT, pauUMOH, aHaTOMUYecKas iokannsaums MblwLbl, PU3NONOrnyeckoe COCTOSTHUE XMBOTHOrO
n ycnosus cpegbl [5-7]. MoaTtomy wuccnegoBaHne aMWHOKUCIIOTHOMO crekTpa AONOomfHseT
TPaaULMOHHbIE opraHonenTuieckne n obme pusmko-xmMmmnieckme MeToapbl OLLEHKN Msca.

Parascaris equorum OTHOCUTCA K HemaTodam NuleBapuUTENbHOrO TpakTa Jowaaen;
Hanbonee BOCMPUMMYMB MOMOAHSK. [lapasuTupoBaHue cnocobHO yxyawaTb nepesBapuBaHue u
NCnonb30BaHWe NUTaTeNbHbIX BELECTB, COMPOBOXAATLCHA NOTEPEN YIMTAHHOCTU, 3a4ePXKKON pocTa
W, NpU OCIOXHEHHOM TeyeHun, konukamu [8, 9]. MNpn 9TOM AaHHBIX O TOM, KaK napackapugos
COOTHOCUTCS C OMOMOrMYeCcKOM LIEHHOCTbKO KOHWHbI, MOKa HepgocTtaTtodHo. Ocobbii MHTEpec
npencTaBnseT Takasi OLeHKa B XO3NCTBaX, rae napasuTapHas Harpyska codetaeTcs ¢ AnuTenbHbIM
pagmoaKoNornyecknm Bo3gencTBueM.

B paHee onybnukoBaHHOM paboTe aBTOPCKOro KOMMeKTMBa KOMMIIEKCHO OXapakTepu3oBaHbl
paguoHYKNnaHbIe, XMMUYECKME N NULLLEBbIE MOKa3aTeNiM KOHMHbI OT MHBA3UPOBAHHbLIX XXMBOTHbIX,
BblpallleHHbIX Ha TeppuTopusix Bo3ne ObiBwero nonuroHa [1]. Hactoswwn aHanua ucnonb3yet
maTtepunanbl 2024-2025 rr. n cocpeaoToO4EH Ha OpYyron 3agaye: ConocTaBeHnn pagnoMeTpuIecKmnx
napaMmeTpoB XO3SWCTB C aMUHOKUCINOTHBIM npodunem msca. [ng aToro no ucxogHbiM Tabnuvuam
3aHOBO BbIYMCNEHbI aBCOMOTHBIE PA3NMYMA U OTHOCUTENBHbIE eULMTLI MEXOY TEPPUTOPUSIMMU.

Llensto nccnegoBaHus ABNANOCH CPaBHEHWE COOEPXKaHMS aMUHOKUCIOT B MsICE nowagen ¢
NnoaTBEPXKOEHHON WHBa3ven Parascaris equorum, COOEPXaBLIMXCA B  YeTbIpex 30Hax
paguMauMoHHOro pucka B panoHe ObiBwero CemunanaTtMHCKOro S4epHOro  UcCnbITaTenbHoro
NnonuroHa, ¢ nocneaylwmm onucaTenbHbiM aHanM3oM CBS3M MONYYEHHbIX MoKasaTenen c
pagnauMOHHbIM (OOHOM XO3SNCTB.

HayyHasa 3HauuMmocCTb noaxoda onpefenserca equHoobpasHbiM COMOCTaBIEHNEM YeTblpex
TeppuTopuanbHbIX Kateropuin pucka. C npakTM4eckon TOYKM 3PEHNA aMUHOKMUCNOTHBIN Npodusb
paccMaTpuBaeTCs Kak AOMOSTHUTENbHbIA KOMMOHEHT BETEPUMHAPHO-CAHUTAPHOW XapaKTepUCTUKU
KOHMHbI MpXM napackapugo3e W Kak BO3MOXHbIN 3MEMEHT PUCK-OPUEHTUPOBAHHOW CUCTEMbI
HabnogeHus.

MaTepuansi u meToAbl UCCNefOBaHNN

MoneBon 1 nabopaTopHbi aTanbl OblM BbiNOMNHEHbl B 2024-2025 rr. ¢ yvyactnem HAO
«LLakepiMm yHMBEPCUTET» U YeTbipeX KOHEBOAYECKMX XO35MCTB. [Nnowaakm ctpatuduumpoBanm no
NPUHATON KaTeropum COBOKYMHOrO paguaumoHHoro pucka. bopgeHe bBeckaparanckoro pawoHa
obnactu ABar npencTaBnano 30Hy Ype3BbIYANHOIO pyUcka; ceno beckaparan - 30Hy MakCMManbHOro
pucka; Carblp YnaHckoro pavioHa BocTtouHo-KaszaxctaHckon obnactu - 30HY BbICOKOMO PUCKA;
YKanTtuken TapbaraTtanckoro panoHa obnactn Abam - 30Hy MUHUMAanNbHOIO pUCKa.

B aHanu3 BkNoYanu xapakTepucTukn paguaunoHHon ob6CTaHOBKN Ha Tepputopumn bepm u B
KOHIOLIHSAX, a Takke obpasubl MbILLEYHOW TKaHW Nolagen ¢ BbiABNEHHbIM Parascaris equorum.
Bcero onsa amMmMHOKUCIIOTHOrO UccnegoBaHmsa otobpanu npobbl oT 40 XMBOTHLIX U pacnpenenvnu
UX Mo TeppuTopuanbHOMy NpusHaky. PedepeHToM CryXunu BenuunHbl, NPUBESEHHbIE B MCXOOHbIX
mMaTepuanax nog obosHavyeHnem HopmaTnsos FAO/WHO.
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PagnomeTtpnyeckoe obcrnegosaHve BKkMAwYano Tpu Buga uamepeHun. [amma-doH
pernctpupoBanu gosumetpom-pagnometpom MKC-AT6130; notok 6eTa-yactuy - npubopom MKC-
AT1117M c BHeWwHUM GeTa-a4eTEeKTOPOM; IKBMBANEHTHYO PaBHOBECHYD OOBEMHYI aKTMBHOCTb
pagoHa - pagunomeTpom PAMOH-02. Temnepatypy nopaepxuvBann B guanasoHe 2015 °C,
OTHOCUTENbHasa BraXHOCTb He npesblwana 60%. OTcyeT pukcmpoBanu nocre TOro, Kak
OTHOCUTENbHAsA CTaTUCTUYECKAsA NOrPEeLLHOCTb NokazaHun cHkanack Ao 20%. MNpu koHTpone 6eTa-
n3ny4eHns aeTekTop pacnonaranv npmbnmamTtensHo B 0,7 CM OT NOBEPXHOCTEN B KOHIOLLHAX M Ha
OTKpPbITbIX yyacTkax [10—-12].

AMWHOKMCNOTbLI KONMMYECTBEHHO ONpeaensany XuakoCTHO-XpomaTorpaduyeckum cnocobom,
agantupoBaHHbIM ¢ ydyeTtom TOCT 32195-2013 [13]. Ucnonb3osanun cuctemy Shimadzu LC-20
Prominence c dnyopnmeTpnyeckum u CReKTpoPOTOMETPUYECKUM [OETEKTOPaMU W KOSTOHKOM
Supelco C18 gnuHon 250 MM M BHYTPEHHUM guaMeTpom 4,6 MM (4acTuubl 5 MKM). IMOEHT
nogasanu co ckopocTtbto 1,2 mn/mMuH npu 40 °C. HaBecky namenpey4eHHoro maca maccon 500-600 mr
coeguHanu ¢ 25 mn 6 M HCI n rugponusosanu 24-28 4 npun 114-115 °C. lNocne ¢unbTpoBaHus
rmgponusaTt ynapusanu, BoccTaHaBnmBanun GydepHbiM pacTBopoM ¢ pH 2,2 1 aHanuampoBanu
xpomatorpadgudeckn. KoHueHTpaumm npueogunm B Mr Ha 100 r npoaykra.

O6paboTKy orpaHuymMBanu onucaTenbHbIMM pacdeTamn. [na  Kaxgom aMUMHOKUCIOTbI
onpeaensany pasHoCTb MeXAy TepputTopuanbHOW BENNYMHON U BblIOPaHHBIM YPOBHEM CPaBHEHUS,
nocne 4ero Bblpaxanu aepvumt B npoueHTax. CyMmbl 3aMEHUMbIX U HE3aMEHMMbIX aMUHOKUCIOT
npoBepsann apnumeTnyeckn no TabrmyHbIM 3HaYEHNSIM U YKa3aHHbIM abCOSOTHBIM pPasnNnYmaMm.
MockonbKy nHanBMAyanbHble NepBMYHbIE HAOMAEHNA OTCYTCTBOBANM, NPOBEpPKa CTaTUCTUYECKNX
rMnoTe3 1 BbIBOAbI O NMPUMUHHONM CBA3N MexXay hakTopamMu He NPOBOAUSIUCS.

PesynbTaTtbl nccneaoBaHua

PagnomeTtpnyeckne  xapakTepucTMKM  XO35IMCTB  obpasoBanu  nocrneaoBaTeNnbHOCTb,
COOTBETCTBYIOLLYIO KaTeropnam pucka. BepxHue sHavyeHna Bcex Tpex nokasarenen - raMma-goHa,
notoka OGeTa-yacTUy W pagoHa B KOHIOLWHSX - nonyvyeHbl B bogeHe, Torga Kak HwkHWe
3aperncTpupoBaHbl B YKaHTukee (Tabnuua 1).

Tabnuua 1 — PagnomeTtpuyeckne nokasatenu obcnegoBaHHbIX KOHEBOAYECKMX XO3ANCTB

MoLuHoCTb
. Papox B PapoH Ha
aKcno3nuuoHHon | noTHOCTb NOTOKa <
Tepputopusa (3oHa BO34yxe OTKPbITON
[03bl raMmma- OeTa-yacTuL,
pucka) y nomeLLeHuns, TEPPUTOPUM,
n3ny4eHus, 4acT./(MUH-cMm?) 3 3
Bk/m Bk/m
MK3B/4
BopneHe
(4pesBblvamnHbIv 0,32+0,23 8,6+0,3 128+0,1 5,2+0,1
PUCK)
Beckaparan
(MakcmanbHbIn 0,17+0,30 5,4+0,2 93+0,2 5,1+0,1
PUCK)
Carbip (Bbicoku/ 0,11£0,12 4,5£0,3 7710,3 2,10,2
PUCK)
YKaHTuken
(MUHMManNbHbIV 0,10+0,18 4,1+0,1 66+0,1 1,9+0,2
pUCK)

Onsa boaeHe MOLWHOCTb 3KCMO3WLUWOHHOW [A03bl ramma-usnydeHmsa cocrasuna 0,32+0,23
MK3B/Y, 4TO B 3,2 pasa Bblwe pesynbTata KaHTtukes (0,10£0,18 mk3B/4). Mexay Temu xe nyHKTamu
notok 6erta-yactuy ymeHbwanca ot 8,6+0,3 go 4,1+0,1 yact./(MuH-cm?). B BO3ayxe KOHIOLIEH
KparlHue 3Ha4yeHus akTMBHOCTM pagoHa paBHsanucb 128+0,1 n 66+0,1 Bbk/mM3, a Ha OTKpbITOM
TeppUTOpMM MakcMMym coctasnsan 5,2 bk/m3.

TeppuTtopuanbHasa nocrnegoBaTenbHOCTb MPOCnexmBanacb U B aMUMHOKUCIIOTHOM COCTaBe
KOHMHbI (Tabnuua 2). [Ona kaxgon M3 BOCbMUM  HE3aMEHMMbIX aMUMHOKMCIOT HauMeHbLuas
KOHLEeHTpaumss oTMedeHa B npobax boaeHe. Ha npoTMBONONOXHOM KOHUE psida Haxoguscs
YKaHTuken: nomnyyeHHbole Tam BENMYMHbI MMENW MWHUMAarbHblE PACXOXAEHUS C BblOpaHHbIM
YPOBHEM CpaBHEHUS.
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Tabnvua 2 — HesameHuMblE aMMHOKMCOTHI B Msice nowagen ¢ napackapmugosom, mr/100 r

YpoBeHb _ Carblp -
Bonene Beckaparamn . YKaHTuken
MokasaTenb CpaBHeHus (BbICOKMM
FAO/WHO (4pesB. puck) | (Makc. puck) PVCK) (MVH. puck)
Cymma
He3aMeHMMbIX 8190 7486+0,05 7682+0,08 | 7881+0,004 | 8081+0,002
aMUHOKUCNOT
BanuH 1079 1036+0,005 1048+0,05 1059+0,04 1068+0,01
N3onenuuH 865 808+0,01 819+0,12 833+0,01 846+0,03
NenuuH 1618 1512+0,05 1566+0,06 1597+0,011 1607+0,02
JNnauH 1883 1724+0,01 1786+0,11 1814+0,012 1865+0,02
MeTUOoHUH 512 432+0,03 445+0,08 486+0,4 508+0,05
TpeoHuH 1000 897+0,02 903+0,014 942+0,05 985+0,03
TpuntodaH 305 214+0,02 241+0,011 256+0,011 296+0,05
deHunanaHuH 928 863+0,01 874+0,05 894+0,010 906+0,05

Mpn pedepeHTtHOM cymme 8190 mr/100 r dhakTudeckoe cogepxaHne He3aMeHUMbIX
aMWHOKMCNOT pasnuyanocb no tepputopuam. decdovunt B bogeHe pasHanca 704 mr/100 r, vnn
8,60%; B beckaparae - 508 mr/100 r, unun 6,20%; B Carbipe - 309 mr/100 r, unn 3,77%; B XKaHTukee
-109 mr/100 r, unun 1,33%. Taknum o6pa3om, pacxoxgeHue ¢ YypOBHEM CpaBHEHMWS NocrnenoBaTenbHO
COKpalLlanochb npu nepexoae oT Ype3BblMaNHON K MUHUMArbHOW KaTeropmm pucka.

Hanbonee KOHTpACTHO TeppuTOpUM pasnuyanucb no TpuntodaHy. Ero oTHoCUTENbHbIN
aedvumt coctaenan 29,84% B bopeHe, 20,98% B Bbeckaparae, 16,07% B Carbipe n 2,95% B
JKaHTukee. [1ns METMOHMHA COOTBETCTBYIOLWNN psAg MMmen 3Hadvenunsa 15,63; 13,09; 5,08 n 0,78%, a
ana TpeoHuHa - 10,30; 9,70; 5,80 1 1,50%. JIn3nH, nenuuH, N3onenuunH, BanuH 1 peHnnanaHmH
N3MEHSINMNCb B TOM XXe HanpaBneHuu.

[ns 3aMeHMMOn 4acT aMUHOKMUCITIOTHOrO Myra BbidBMEHa cxopHasi kaptuHa. [pu ypoBHe
cpaBHeHus 12 712 mr/100 r HegocTatowasa BenudnHa gocturana 1125 mr B bogeHe, 740 mr B
Beckaparae, 568 mr B Carbipe 1 399 mr B )KaHTukee. 3T pasHOCTU UCMOMb30Banu Ans BblMUCEHNS
COBOKYMHOIr0 aMUHOKMCIOTHOIO AedmumnTa, pacnpegeneHne KoToporo nokasaHo Ha pucyHke 1.

10
8,75
R g+
3
5,97
T 6
g 4,20
=) 1
= 4
?f 2,43
©
o 27
0 -
BoaeHe beckaparan Carblp KaHTnken
(4pesB. puck) (Makc. puck) (BBICOKWIA pUCK) (MWH. pUCK)

PucyHok 1 — TepputopuansHoe pacnpegeneHuve obuiero geuumta ammHOKUCIIOT B
nccneaoBaHHbIX obpasuax, %

CyMMapHas KoHUeHTpauusa aMmHokncnoT Bo3pacTtana ot 19 073 mr/100 r B BoaeHe oo 19 654
mr/100 r B beckaparae, 20 025 mr/100 r B Carbipe u 20 394 mr/100 r B >KaHTukee. o cpaBHeHMIO C
pedepeHTHON cymmon abcontoTHble pasnuuua coctaBunm 1829, 1248, 877 n 508 mr/100 r
COOTBETCTBEHHO. B npoueHTHOM BblpakeHun obWwun geduunt pacnpegenunca crnegyowmm
obpasowm: 8,75; 5,97; 4,20 n 2,43%.

O6GcyXxaeHne Hay4HbIX pe3ysibTaToB

ConocTtaBrneHne TeppUTOPUin BbISIBUNO €OUHbIV HanpaBneHHbIN psg: 6onee HU3KoW kaTeropum
pagnaumoHHOro pycka CooTBETCTBOBaNn 6onee BbiCOKasi CyMMapHasa KOHLUEHTpaLmMa aMUHOKUCOT
N MEHbLUMIA pacCYMTaHHbIn gedmunt. Takass NpOCTpPaHCTBEHHAs OpraHM3auusi corfacyeTtcsl C
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ny6nmkaumsMn, onucbiBaLWUMMM HEOAHOPOAHOCTb PaANO3KONOrMYEeCcKnX YCrnoBUN 1 nokasatenemn
XXMBOTHOBOAYECKOW MPOAYKUMN B OKPECTHOCTAX ObiBwero CemumnanaTUHCKOro nosnmroHa [1-3].
OpHako napannenbHoe W3MEHeHMe [ABYX [pynn napamMeTpoB sABnsieTca Habnogaemon
accoumaumen n camo no cebe He noaTBEPXKAAET NPAMOro BO34ENCTBUSI MOHU3NPYIOLLLErO N3IyYeHUs
Ha 6enkoBbI COCTaB Msca.

Ocoboe BHUMaHWE 3aCNyXMBaKT pas3nuuMs no TpuntodaHy u  MeTuoHuHy. Obe
AMWHOKMCNOTbI  SIBASIOTCA HE3aMEHMMbIMM U y4acTBYOT B (POPMMPOBAHMM MNOSTHOLEHHOCTU
nuwesoro 6enka, NO3TOMY OpraHM3M AOSDKEH nony4vatb UX C paumoHom [5—7]. CHwkeHue ux
cogepxaHus B obpasuax 13 TeppuTtopun 6Gornee BbICOKOrO puUCKa MOXET OblTb pe3ynbTaToMm
COBOKYMHOCTM MNPWYMH: KOPMOBOW 0OeCcneyeHHOCTM, MeTaborMy4eckoro COCTOSIHUS Fowagewn,
WHTEHCUBHOCTU MNapasvUTapHOro npouecca M YCrnoBUW OKpyxatowen cpegbl. 1o aTon npuydnHe
AMWNHOKMCNOTHbIN Npodumnb MHOPMAaTMBEH Kak AOMNOSNIHUTENbHASA XapaKTepucTuka bnonornyeckom
LEHHOCTN, HO HE 3aMeHsIET pernamMmeHTMpoBaHHbIE Noka3aTeny 6e3onacHOCTN MAca.

KoHueHTpaunsa pagoHa BHYTPW KOHIOWEH 3aMeTHO npeBbiwana 3HayYeHust OTKPbITbIX
nnowaaok. ATo HabngeHne nogyepkMBaeT posib BO3OyXOOOMeHa B 3aKpbITbIX MOMELLEHUSX U
nogaepXuBaeT pekoMeHdauum no perynsapHoOM BEHTURSUMM U CE30HHOMY paaualMOHHOMY
KoHTponto [14]. BMecTe ¢ TeM cpaBHeHME OTOENbHbIX U3MEPEHUA criegyeT NPOBOANUTL C YY4ETOM
ce30Ha, (pakTUYeCcKoro pexmma npoBeTPUBaHUS N ANMTENBHOCTU perncTpaumm nokasaHun.

MHTepnpeTauna pesynbTaToB WMEET HEeCKONbKO  orpaHMyeHuMin. Bo-nepsbix, Bce
nccneaoBaHHbIE XMBOTHblE ObiNM MHBa3MpoBaHbl Parascaris equorum, NO3TOMY OTCYTCTBYET
BHYTPEHHSASA HEMHBA3NPOBaHHAas rpynna Ansi Kaxaon tepputopun. Bo-BTopbix, He Gbinv AOCTYNHbI
nHAnBMAYyanbHblE CBEAEHUS O pauMoHe, Bo3pacTe, none, ynMTaHHOCTU U MIHTEHCUBHOCTU MHBA3WW.
B-TpeTbux, arpermpoBaHHbI XapakTep MCXOAHbIX AaHHbIX UCKMYan CTaTUCTUYECKYIO MPOBEPKY
MEXIpYynnoBbIX pasnuuuin. B panbHenwem amusaiH HeobxooumMo LOMNOMHUTL COMOCTaBMMbIMM
rpynnamMmm MHBa3MpOBaHHbLIX U CBOBOAHBLIX OT MHBA3UW fnolwagen, ctaHgapTM3auuen sospacTta u
KOPMIEHWs, KONMMYEeCTBEHHbIM Yy4YeToM sauu Parascaris 1 namepeHveM yaenbHONW akKTUBHOCTU
OTAENbHbIX PAaAVOHYKNNO0B B MsICE.

Mony4yeHHble 4aHHble 0BGOCHOBbLIBAOT KOMMIIEKCHbBIV NOAXOA K HabniogeHo 3a Xo3ancTeamm
4ypes3BblMaMHOM W MakcMMmarnbHOW KaTteropui pucka. B ogHow nporpamme uenecoobpasHo
00beauHATb  paaMoMeTpuio, napasutoriornyeckoe obcnefoBaHMe >KMBOTHLIX, OnpeaeneHune
OCHOBHOIO XMMWYECKOro CoCTaBa U OLLEHKY aMWUHOKMCIOTHOro Npodunsa KoHWHbIL. lMpakTunyeckue
Mepbl AOMKHbI BKMOYaTh 3EKTMBHOE NPOBETPUBAHME NOMELLEHMI, yNpaBnseMoe YepegoBaHme
nactouw, 6e3onacHyto ob6bpaboTKy HaBo3a W MNNAHOBYK AErefbMUHTU3AUNIO, CHUXKAMOLLYLO
umpkynaumo Parascaris [8, 9].

3akntoyeHune

Mexgy bogoeHe wn JKaHTuMkeem 3aperncTtpupoBaHO nocrefoBaTefibHOe  CHMXKeHue
pagnomeTpuyecknx nokasartenen. MOLWHOCTb  SKCMO3WUMOHHOM  [O03bl  raMMa-uanyyeHust
ymeHbwanack ¢ 0,32+0,23 po 0,10+0,18 mk3B/4, notok 6eta-yactuy - ¢ 8,6+0,3 po 4,1+0,1
YyacT./(MVH-cM?), @ aKTUBHOCTb pagoHa B KOHIOLWHSAX - co 128+0,1 o 66+0,1 Bk/m3. CnegoBaTtenbHo,
obcnenoBaHHble XO35IMCTBA CYLLECTBEHHO pasnuyanucb NO XapaKTepucTukam paamaumoHHON
ob6CcTaHOBKM.

MapannenbHO COKpallanoCb pacxOXAeHWe aMWHOKMUCIOTHOrO cocTaBa C BblOpaHHbIM
YPOBHEM CpaBHeHus. [ns CyMMbl HE3aMEHUMbIX aMUHOKUCAOT AedumumnT nameHsancsa ot 8,60% B
BooeHe po 1,33% B >KaHTukee, a gns obwero ammMHOKUCAOTHOro nyna - ot 8,75 o 2,43%.
Hanbonee BbipaxeHHbIMU BbInn 3ameHeHuss Tpuntodana (8o 29,84%) n metuoHuHa (8o 15,63%).
OTn nokasaTenu MO3BOMSAOT UCNONb30BaTb aMUHOKUCIOTHBIA MPOUb Kak AONONHUTENbHbIV
NHONKaTop OMONOrMYeckom MOSTHOLEHHOCTU MpU  KOMMSEKCHOW BeETEpUHapPHO-CaHUTapPHOM
XapaKkTepUCTUKE KOHMHbI.

BbisiBneHHasi cornacoBaHHOCTb TeppuUTOpuanbHbIX PSOAOB He OaeT OCHOBaHUM cyuTatb
pagvMaumMoHHbIA haKTop HENOCPEACTBEHHOW MPUYMHON pasnuuunin. Pasgenutb ero BnvsiHue C
achbdekTom napackapugo3a HEBO3MOXHO ©e3 HEeWHBa3MPOBaHHbIX KOHTPOJSIbHBIX KUMBOTHbIX W
MHOMBMAYaNbHbIX MCXOAHbIX HabnwoaeHun. Nocnegyowme paboTbl AOMKHLI NpegycMmaTpuBaTtb
COMNoOCTaBMMble MO BO3PaCTy W KOPMIIEHWIO rPYnMbl, KONMYECTBEHHYKD OLIEHKY WMHTEHCMBHOCTMU
WHBa3MM W aHanua yaenbHOM aKTMBHOCTM pPagvoHyKNuaoB. [ns nNpakTUY4eckoro KOHTPOns
npeanaraeTcs eauvHas pPUCK-OPUEHTUPOBaHHAsA cxema, obbeauHsAwwWwas paanorormyeckme,
napasuTonornyeckne n BMoxmMmmyeckmne nokasartenu, ¢ NPUOPUTETOM OIS XO3AWCTB Ype3BblHanHOM
N MakcMmarbHOWM KaTeropui pucka.
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NMAPACKAPUAO3 KE3IHAET XblKbl ETIHIH AMUHKBILLKbITAbIK BEMIHI: BYPbIHf bl
CEMEU AAPOIJbIK CbIHAK NMOJIUTOHblI MAHBIHAAFbI PAOUALIUANBIK KAYIN OEHTEWI
OPTYPJII AYMAKTAPAbI CAJbICTbIPY

XKalibinbimObIK XbInKbl  Wapyawbinbifbl XKypeaidinemid 6ypbiHFbl Cemel S0posibiK CbIHAK
Mof1U20HbIHa XaKbiH aymakmapda eHim canacelH 6aranay KesiHde paduo3aKoioausisibiK axyanmeH
Kamap xaHyapnapObiH napa3umosno2usisibik MepmebeciH eckepy Kaxem. 3epmmeydiH Mmakcamal
paduayusinbiK KayinmiHq mepm caHambiHOarbl Parascaris equorum uHeasusicbl bap XbIrKbiiap
emiHiH aMUHKbIWKbINObIK beliHiHdeai aymakmabiK albipMawbiiibikmapobl aHbiKmay xoHe orapobl
wapyauwbinbikmapdarbl  paduOMempuUsnbIK  KepcemkiwmepMeH cunammamarnbik  mypsbi0aH
canbicmbipy 60510sbl.

Mamepuan 2024-2025 xbindapbi bedeHe, beckaparal, Carbip xoHe XXoHmikel
aybindapbiHdarel wapyawsbinsikmapdaH anbiHObl. Paduauusnsik xafdal eamma-cayrieneHyOiH
9KCno3uyusnbiK 0o3a Kyamsbl, 6ema-benuekmep arbiHbl XoHe padOHHbIH 3KeusasrieHmmi merne-
meH Kenemdik berniceHOdiniei 6olbiHwa cunammarndbl. [Tapackapudo3 aHbikmasiraH 40 XblrKbIHbIH
emiHdeai amuHKbiWKbINOap Shimadzu LC-20 Prominence xydeciHOe cylblK Xpomamozpagus
adiciveH enuweHOi. Aymakmap apacbklHOarbl albipMawbiibiKmap canbicmbeipy OeHeeUliHeH
abcomommik xoeHe nalbi30blK aybimKynapobl ecernmey apKbiiibl curiammarnobl.

Famma-ceyneneHy kepcemkiwi 0,10-0,32 mk3e/car, b6ema-besniwekmep arbiHbl 4,1-8,6
benuw./(MuH-cm?, an Kopa iwiHOeai padoH 6ernceHdiniei 66-128 bk/m® weeaiHde 60510kl
AnmacnalmbiH aMUHKbIWKbINOap xubiHmbifbl bedeHede 7486, beckaparatda 7682, Carbipda 7881
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xoHe XoHmikelde 8081 ma/100 e Kypalbi, canbicmbipy 0eHaeliHeH aybimKy muiciHwe 8,60; 6,20;
3,77 xoHe 1,33% 60510bI. EH yrikeH manuwbifibiKk mpunmogaH MeH MemuoHUHee moH. bapnbiK
aMUuHKbIWwKbIndap b6olbiHWa manuwbiibiK memeHuwe Kayin atmarbiHOarbl 8,75%-0aH MUHUMarobl
Kayin almarbiHOarbl 2,43%-ra OeliH memeHdedi. byn aymakmbiK calikecmik cebern-candapribik
batinaHbicmel Osarnenidemelidi, elimkeHi uHeasusinaHbaraH bakbinay mobbl bornmaraH xardalida
paduauyusisbiK XoHe rnapa3umoroausisibiK aceprepdi xeke baranay MyMKiH eMec.

TyidiHdi ce30ep: napackapudos3, XbiflKbl emi, anmacrnalmbiH — aMUHKbIWKbIIOap,
paduoakorioausnibiKk MOHUMOpPUHE, Cemel S0pOribIK CbIHaK MO/IU20HbI.

L.T. Auteleeva
'NJSC “S. Seifullin Kazakh Agrotechnical Research University”, 62 Zhenis Ave., Astana 010011,
Republic of Kazakhstan
e-mail: auteleeva@kazatu.edu.kz

AMINO ACID PROFILE OF HORSEMEAT IN PARASCARIDOSIS: A COMPARISON OF AREAS
WITH DIFFERENT RADIATION-RISK LEVELS NEAR THE FORMER SEMIPALATINSK
NUCLEAR TEST SITE

In pasture-based horse production near the former Semipalatinsk Nuclear Test Site, product
assessment should account for both local radioecological conditions and the parasitological status
of animals. This study examined territorial variation in the amino acid profile of meat from horses
infected with Parascaris equorum across four radiation-risk categories and descriptively compared
the findings with radiometric characteristics of the farms.

Samples were collected in 2024-2025 from farms in Bodene, Beskaragai, Sagyr, and
Zhantikey. Gamma exposure dose rate, beta-particle flux density, and equilibrium-equivalent
volumetric radon activity were used to characterize the radiation environment. Amino acids were
quantified by liquid chromatography on a Shimadzu LC-20 Prominence system in meat from 40
horses with parascaridosis. Territorial groups were compared descriptively by calculating absolute
and percentage deviations from the selected comparison level.

Recorded values ranged from 0.10 to 0.32 uSv/h for gamma exposure dose rate, from 4.1 to
8.6 particles/(min-cm?) for beta-particle flux density, and from 66 to 128 Bq/m? for indoor radon
activity. Total essential amino acids amounted to 7,486 mg/100 g in Bodene, 7,682 mg/100 g in
Beskaragai, 7,881 mg/100 g in Sagyr, and 8,081 mg/100 g in Zhantikey. The respective deficits were
8.60, 6.20, 3.77, and 1.33%, with tryptophan and methionine showing the largest differences. The
deficit for the total amino acid pool declined from 8.75% in the extreme-risk area to 2.43% in the
minimum-risk area. This spatial association should not be interpreted causally because an
uninfected control group was unavailable to separate radiation-related and parasitological effects.

Keywords: parascaridosis, horsemeat, essential amino acids, radioecological monitoring,
Semipalatinsk Nuclear Test Site.
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RADIOECOLOGICAL EVALUATION OF ENVIRONMENTAL MEDIA AND GOAT MILK IN
AREAS AFFECTED BY THE FORMER SEMIPALATINSK NUCLEAR TEST SITE

Abstract: This study aimed to evaluate the radioecological status of environmental media and
goat milk obtained from territories characterized by different degrees of radiation hazard in the
vicinity of the former Semipalatinsk Nuclear Test Site. Field investigations were carried out in four
settlements of the Abai Region—Dolon, Karaul, Borodulikha, and Kokpekty—which were selected
as representative locations for extreme, maximum, high, and minimal radiation-risk zones,
respectively. Soil, vegetation, water, and goat milk samples were collected to determine the activity
concentrations of the principal radionuclides, including '¥Cs, “K, and ™', by gamma-ray
spectrometry. The sensory characteristics and physicochemical parameters of the milk were also
examined for compliance with the applicable regulatory requirements. The findings demonstrated a
consistent spatial variation in radionuclide activity among the investigated locations. The greatest
concentrations were observed in samples collected from territories classified as extreme- and
maximume-risk zones. The transfer of radionuclides along the trophic chain “soil-plant—animal—milk”
was confirmed, demonstrating the influence of residual environmental contamination on agricultural
products. Despite the observed differences in radionuclide content, all milk samples met established
safety standards, and the activity concentrations remained well below permissible limits. No
significant negative effects of radiation on the organoleptic or physicochemical characteristics of goat
milk were identified. The results demonstrate that long-term exposure to low-dose radiation does not
significantly affect milk quality and poses no substantial radiological threat to consumers. The study
expands current knowledge on radionuclide migration in agroecosystems of the former test site and
highlights the importance of continuous environmental monitoring to ensure food safety and
sustainable agricultural development in affected regions.

Keywords: radioecology; radionuclides; cesium-137; potassium-40; iodine-131; goat milk;
radiation safety; Semipalatinsk Nuclear Test Site.

Introduction

The ecological state of the regions located near the former Semipalatinsk Nuclear Test Site
(SNTS) continues to attract considerable attention from researchers and public health specialists [1,
2]. From 1949 to 1989, the Semipalatinsk Nuclear Test Site was the location of more than 456
nuclear tests this territory, resulting in large-scale accumulation of long-lived radionuclides, primarily
cesium-137, as well as the natural radionuclide potassium-40 and the radionuclides, including short-
lived iodine-131, have been detected in various environmental components [3, 4]. Most of these
radionuclides can migrate through ecosystems and remain in the biosphere for prolonged periods,
whereas iodine-131 decays relatively rapidly leading to persistent contamination of the soil cover,
water bodies, vegetation, and, consequently, livestock products [5, 6, 7]. The geographical proximity
of the test site to populated areas significantly increases the risk of radiation exposure to humans
through trophic chains, particularly via dairy products, which form an important part of the local
population’s daily diet [8, 9, 10].

Over the past several decades, many researchers have investigated the lasting effects of
radioactive contamination on human health and ecosystem integrity. Particular attention is paid to
the monitoring of livestock products produced in areas of elevated radiation risk, as they represent
one of the main pathways for the entry of radionuclides into the human body [11]. Among the most
significant isotopes are cesium-137, potassium-40, and iodine-131, which, when ingested with food,
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are capable of causing serious disturbances in thyroid gland function (iodine-131) as well as affecting
the overall radiation background of the body (cesium-137 and potassium-40) [12]. Cesium-137 is a
product of the nuclear fission of uranium and plutonium, formed during nuclear explosions and other
technogenic processes. These radionuclides pose a significant threat to the environment and public
health due to their high biological availability and their ability to actively migrate through food chains
[13].

Cesium-137 has a half-life of about 30 years and undergoes B-decay accompanied by y-
radiation. Owing to its chemical similarity to potassium, it can readily enter biological systems and
participate in metabolic processes. lodine-131 is characterized by a short half-life (8.02 days),
intense B- and y-radiation, and high tropism to the thyroid gland, which makes it particularly
dangerous upon entering the body [14]. Potassium-40, in turn, is a natural radionuclide with a half-
life of 1.25 billion years and serves as the main source of internal human irradiation due to its
presence in the tissues of living organisms. Its occurrence in environmental objects and food
products is an important indicator of the natural radiation background [15]. Due to their similarity to
kalium (for **”Cs and “°K) and the ability to concentrate in the thyroid gland (for *3'l), these isotopes
are actively absorbed by living organisms. This makes the analysis of their content in food products
critically important for an objective assessment of the radiation safety of territories [16].

Nuclear tests at the Semipalatinsk Test Site have left a profound impact not only on the
environment but also on the public health of the region. Numerous scientific studies emphasize the
need for a comprehensive approach to investigating the consequences of radiation exposure. This
approach should include monitoring of both artificial and natural radionuclides, as well as the
development of measures to ensure the sustainable development of the territories for future
generations [17]. In this regard, the study of the quality and safety of dairy products obtained from
farms located in areas with varying levels of radiation risk from the former SNTS has acquired
particular relevance.

The present study is devoted to a comprehensive analysis of the quality characteristics of goat
milk produced in districts of the Abai Region representing different levels of radiation risk within on
the territory affected by the former Semipalatinsk Nuclear Test Site. Particular attention is paid to the
content of radionuclides (primarily **’Cs, “°K, and "*'l) and to assessing their possible influence on
the physicochemical and organoleptic properties of the product. The obtained data will help expand
existing knowledge on the migration of radionuclides along the trophic chain “soil — plant — animal —
milk” and provide a scientific basis for recommendations aimed at ensuring the radiation safety of
dairy products in radioactively contaminated territories.

Thus, despite the considerable volume of accumulated scientific data on the radioecological
consequences of the Semipalatinsk Test Site activities, the issues concerning the impact of residual
radioactive contamination on the quality and safety of locally produced goat milk, taking into account
the content of cesium-137, potassium-40, and iodine-131, remain insufficiently studied. The solution
to these tasks is of both scientific and practical importance for the population of the regions adjacent
to the former test site.

Materials and methods

The study encompassed areas differing in the degree of radiation hazard resulting from past
activities at the former Semipalatinsk Nuclear Test Site.

The farms were chosen based on three criteria: the radiation hazard category of the area, the
availability of dairy goats, and the production of goat milk for household consumption and commercial
distribution.

The investigation covered four settlements:

* Dolon, Beskaragai District—extreme radiation-hazard zone;

» Karaul, Abai District—maximum radiation-hazard zone;

* Borodulikha, Borodulikha District—high radiation-hazard zone;

» Kokpekty, Kokpekty District—minimal radiation-hazard zone.

In each settlement, five composite samples of soil, plants, water, and goat milk were collected.
The animals were kept under traditional pasture-stall housing conditions typical for the region. During
the spring-summer-autumn period, the goats grazed on natural pastures for 8-10 hours per day,
with natural grass serving as the main feed. In winter, the animals were housed indoors and received
rough and concentrated feeds (hay and compound feed). Watering was carried out from centralized
or local water sources. The keeping conditions complied with zoohygienic and veterinary-sanitary

77



«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 3 (8) 2026

standards. For the study, clinically healthy lactating goats aged 2—5 years were selected, kept under
similar feeding and housing conditions.

Sampling procedures were conducted in accordance with the following regulatory documents
and guidelines:

» GOST 17.4.3.01-2017, “General Requirements for Sampling”;

* GOST 27262-87, “Plant Feeds. Methods of Sampling”;

* ST RK 1545-2006, “Radiation Control. Sampling of Surface Water and Wastewater. General
Requirements”;

+ ST RK 1623-2007, “Radiation Control. Food Products. Sampling, Analysis, and Hygienic
Assessment”;

» methodological recommendations for the radioecological and agroecological assessment of
agricultural lands located within the former Semipalatinsk Nuclear Test Site.

Samples were collected from typical pasture plots for each settlement, located at a distance of
at least 20 m from roads and other possible sources of additional contamination. Preference was
given to flat, undisturbed areas with dense grass cover and no signs of erosion.

Soil. Soil samples were taken from a depth of 0—5 cm using the “envelope” method (5 points:
4 at the corners of a square and one in the center). The area of each sampling point was
approximately 100 cm?. The composite sample with a mass of at least 1 kg was packed in
polyethylene bags with appropriate labeling.

Plants. Plant samples (not less than 1.5-2.0 kg) were manually harvested with a sickle from 1
x 1 m plots, leaving at least 3 cm above the ground to prevent contamination by soil particles. The
plant material was packed in polyethylene bags.

Water. Water samples with a volume of 1.5-2.0 liters were taken from the surface of open
water bodies, wells, and springs into plastic containers.

Goat milk samples were obtained directly from the selected farms following the requirements
of ST RK 1623-2007. Only clinically healthy animals maintained under comparable feeding and
housing conditions were included to minimize the influence of external factors on the results. The
collected samples were subjected to organoleptic, physicochemical, radiological, and statistical
examinations. Their organoleptic properties were assessed in accordance with GOST 32940-2014,
“Raw Goat Milk. Technical specifications”. The following parameters were determined: appearance,
color, consistency, odor, and taste in the cooled state. To exclude subjectivity, each sample was
assigned a code number. Odor was assessed at 35 °C and, if necessary, after pasteurization (GOST
28283-2015). Taste was evaluated after boiling the sample at (20 + 2) °C.

The mass fractions of fat, protein, and nonfat milk solids (NMS), as well as density, were
determined using the “Klever-2” automatic analyzer. Prior to analysis, the samples were
homogenized, degassed, and brought to a temperature of 25 + 2 °C. The results were compared
with the requirements of GOST 32940-2014.

Radiological investigations were carried out using the RKG-AT1320S scintillation gamma-
radiometer (Nal(Tl) detector). The specific activity of artificial (**’Cs, "'l) and natural (*K)
radionuclides was determined. Measurements were performed in the standard Marinelli geometry
(volume 1 dm3).

Sample preparation for radiometry:

Milk: Samples were homogenized, filtered through multilayer gauze, and poured into Marinelli
vessels up to the control level.

Soil. The collected samples were allowed to dry naturally at room temperature, ground into a
homogeneous mass, and sieved through a sieve with 1-mm-diameter apertures. The prepared soil
was compacted into Marinelli vessels and left for at least one day to reach radioactive equilibrium.

Plants: Plant samples were cleaned of foreign material, rinsed with purified water, and
subsequently oven-dried.

The activity concentration of each radionuclide (A, Bg/kg) was determined using the RKG-
AT1320S scintillation gamma-radiometer and calculated according to the following equation:

N — Ny
E-P-m-t

where:

N — number of pulses in the full energy peak;
N¢ — background;

€ — registration efficiency;
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Py — quantum yield;

m — sample mass, kg;

t — measurement time, s.

All laboratory investigations were conducted at the Shakarim Lab research facility (Laboratory
of Veterinary and Sanitary Examination) and the accredited Milk Analysis Laboratory of Shakarim
University Non-Profit Joint Stock Company, formerly known as Agrotechnopark. Statistical data
analysis. The results are expressed as the arithmetic mean (M) £ standard deviation (+SD). The
statistical significance of differences was assessed using methods of variational statistics.

Results

Sensory characteristics of raw goat milk collected from farms located in different radiation-risk
zones within the area affected by the former Semipalatinsk Nuclear Test Site (SNTS) were assessed
in accordance with GOST 32940-2014, “Raw Goat Milk. Technical Specifications.” The results of
this assessment are presented in Table 1.

Table 1 — Results of organoleptic characteristics of goat milk

Ne Sample Color Taste and odor Consistency
location

White, Clear, with a faint grassy |A homogeneous liquid with slight
1. | Dolon . ,

cream note protein flocculation

White, Clear, with no foreign A homogeneous liquid, free of
2. |Karaul : )

cream odors or tastes sediment and protein flakes
3. | Borodulikha White, Clear, with no foreign A hgmogeneous Ilqgld, free of

cream odors or tastes sediment and protein flakes

White, Clear, with no foreign A homogeneous liquid, free of
4. |Kokpekty : )

cream odors or tastes sediment and protein flakes

All examined milk samples exhibited a uniform white-to-cream color typical of high-quality goat
milk. No deviations in color intensity or the presence of extraneous shades were detected across the
studied settlements. The taste and odor of the milk from Karaul, Borodulikha, and Kokpekty were
assessed as clean, with no foreign odors or aftertastes, fully complying with the requirements of the
regulatory standard. In contrast, the milk from Dolon village (the zone of extreme radiation risk)
showed a faint grassy (herbal) note in both taste and odor. This minor variation may reflect
differences in the botanical composition of local pastures and the possible transfer of volatile plant-
derived compounds into milk in areas characterized by higher levels of residual radioactive
contamination.

With regard to consistency, all samples were homogeneous liquids. Milk from Karaul,
Borodulikha, and Kokpekty was free of visible sediment or protein flakes. The samples from Dolon
displayed a slight protein flocculation (graininess), which, however, did not affect the overall
homogeneity or technological suitability of the milk. Such minor structural changes are within
acceptable limits for raw goat milk and are most likely related to natural variations in protein stability
rather than to any significant deterioration in quality.

Overall, the organoleptic evaluation demonstrated that goat milk produced in all four
settlements meets the basic sensory requirements of GOST 32940-2014. The observed minor
differences in taste, odor, and consistency in the Dolon samples did not constitute defects that would
render the product unsuitable for consumption or further processing. These findings indicate that the
residual radiation background in the studied areas does not exert a pronounced negative influence
on the sensory characteristics of goat milk. The results are consistent with earlier studies showing
that organoleptic properties of dairy products remain relatively stable even under moderate
radioactive contamination, provided that animal health and feeding conditions are maintained at an
adequate level.

The physicochemical parameters of raw goat milk collected in settlements located in various
radiation-risk zones within the area affected by the former Semipalatinsk Nuclear Test Site (SNTS)
were determined using the “Klever-2” instrument in compliance with GOST 32940-2014, “Raw Goat
Milk. Technical Specifications.” The results are presented in Table 2.
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Table 2 — Physicochemical characteristics of goat milk

Ne | Sample location fll':aac:tirgz,sf/o P;;t:tlir:)::?yfs r[(:g dsuk;r?lgnselal{')],ll"l/i Density, kg/m?®
1. |Dolon 3,44 £ 0,1 3,01£0,1 8,30+ 0,1 1027,6 £ 0,3
2. |Karaul 3,52 + 0,05 3,24 + 0,04 8,58 + 0,09 1029,6 £ 0,3
3. |Borodulikha 3,35+ 0,06 3,18 £ 0,05 8,48 + 0,08 1030,5+ 0,4
4. |Kokpekty 3,25+ 0,07 3,05+ 0,06 8,15+ 0,10 1031,9+0,5

All milk samples fully complied with the normative requirements of GOST 32940-2014. The
mass fraction of fat ranged from 3.25 % to 3.52 %, exceeding the minimum standard value of 3.2 %.
The highest fat content was observed in milk from Karaul village (3.52 + 0.05 %), while the lowest
value was recorded in Kokpekty village (3.25 + 0.07 %). Protein content varied between 3.01 % and
3.24 %, which is also above the regulatory threshold of 2.8 %. The highest protein level was found
in the Karaul samples (3.24 + 0.04 %), and the lowest — in Dolon (3.01 £ 0.1 %).

The content of dry skimmed milk residue (DSMR) ranged from 8.15 % to 8.58 %, meeting the
minimum requirement of 8.2 %. A slight tendency toward lower DSMR values was noted in samples
from the extreme radiation-risk zone (Dolon) and the minimal radiation-risk zone (Kokpekty). Milk
density was within the standard interval of 1027—-1030 kg/m? in all cases, although a minor increasing
trend was observed from Dolon (1027.6 £ 0.3 kg/m?) to Kokpekty (1031.9 + 0.5 kg/m?).

The observed variations in physicochemical parameters across the studied settlements were
small and remained within the limits of natural biological variability typical for goat milk under
traditional pasture-stall feeding conditions. No statistically significant deterioration in milk quality was
associated with the level of residual radiation contamination. These findings indicate that the current
radiation background in the examined areas of the former SNTS does not exert a negative influence
on the basic technological characteristics of goat milk. The results are consistent with previous
studies demonstrating the stability of the main physicochemical indicators of dairy raw materials
even under moderate long-term radioactive impact, provided that animal health status and feeding
regimes are maintained at an adequate level.

The content of the key radionuclides **"Cs, “°K, and "'l in raw goat milk and in the main
components of the environment (soil, plants, and water) was determined by gamma-spectrometric
analysis using the RKG-AT1320S scintillation gamma-radiometer. The results are presented in
Tables 3 and 4.

Table 3 — Results of the physicochemical characteristics of goat milk

Ne Sample location 137Cs, Bq/l 4K, Bq/l 1311, Bqll

1 |Dolon 4,7+0,3 29,8+24 3,0+£0,2

2 |Karaul 3,8+0,3 27,5+1,9 29+0,2

3 |Borodulikha 3,1+0,2 245+ 1,6 22+0,2

4 | Kokpekty 1,1+£0,1 21,8+14 1,0£0,1

Table 4 — Results of radionuclide content in soil, plant, and water samples

Ne Iii';}fc'; Object 7Cs, Balkg ()| “K, Ba/kg (1) 511, Bg/kg (1)
Soil 131,5+0,5 715+ 24 0,46 + 0,04

1 |Dolon Plants 57,2+28 245 + 16 1,3+0,3
Water 24+0,2 10,8+ 3,5 0,07 £ 0,02
Soil 412+1,4 640 + 19 0,44 + 0,07

2 |Karaul Plants 35,8+ 1,1 155+ 14 1,35+ 0,05
Water 1,7+£0,2 9,2+28 0,06 + 0,02

3 |Borodulikha Soil 6,8+0,4 350 + 21 0,51+ 0,04
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Ne Ii?:l:t'l)c:i Object 137Cs, Balkg (I)| “K, Ba/kg () 131], Ba/kg ()
Plants 3,5+0,2 147 + 8 0,36 + 0,03
Water 0,95 + 0,08 73+1,1 0,05 + 0,01
Soil 4,0+0,3 292 + 14 0,43 £ 0,05

4 | Kokpekty Plants 1,6 +0,2 1809 0,170 £ 0,02
Water 0,58 + 0,07 6,6+1,0 0,03 + 0,01

A clear gradient in radionuclide levels was observed across the studied settlements,
corresponding to the decreasing order of radiation risk: Dolon (extreme risk) > Karaul (maximum
risk) > Borodulikha (high risk) > Kokpekty (minimal risk). In goat milk (Table 3), Samples collected
from Dolon village (**"Cs — 4.7 + 0.3 Bqg/l, “°K — 29.8 + 2.4 Bq/l, "*'I — 3.0 £ 0.2 Bq/l) exhibited the
highest activity concentrations of all three radionuclides. The lowest values were found in Kokpekty
village, where activity concentrations were 4.3 times lower for **Cs, 1.4 times lower for “°K, and 3.0
times lower for '*'| compared with Dolon.

The same spatial pattern was evident in environmental samples (Table 4). Soil from Dolon
showed the highest *’Cs activity (131.5 + 0.5 Bg/kg), which was more than 32 times higher than in
Kokpekty soil. Plant material from Dolon also exhibited elevated levels of *’Cs (57.2 + 2.8 Bq/kg)
and 'l (1.3 £ 0.3 Bg/kg). Water exhibited the lowest radionuclide activity concentrations among the
environmental components analyzed in all four settlements, although the values showed a similar
decline from higher- to lower-risk areas.

Discussion of Results

The gradual decrease in radionuclide activity concentrations across different radiation risk
zones indicates a correlation between residual contamination in the territory of the former
Semipalatinsk Nuclear Test Site and the migration of radionuclides through the local soil-plant—
animal-milk food chain. The relatively higher transfer of '*’Cs and **'l into plants and subsequently
into milk is consistent with the known high bioavailability and mobility of these isotopes. At the same
time, the natural radionuclide “°K showed less pronounced variation, which is expected given its
ubiquitous presence in the environment.

Notably, the activity concentrations of all radionuclides detected in goat milk remained well
below the intervention limits specified for dairy products by national and international radiation-safety
regulations.

It follows that, under current conditions, goat milk produced in the study areas does not pose
a significant radiological threat to the population. Our results are consistent with previous studies
conducted in the area affected by the Semipalatinsk Test Site, which also confirmed a clear
correlation between the transport of radionuclides and the degree of soil contamination [4, 6, 7]. At
the same time, the present work provides new data specifically on goat milk — a product that has
been less studied compared to cow milk or meat in the radioecological literature of the region. The
absence of significant changes in organoleptic and physicochemical properties despite the existing
radiation gradient suggests high adaptive capacity of the local goat population and stability of milk
quality under chronic low-level exposure.

From a practical perspective, the results indicate that locally produced goat milk may be
considered suitable for consumption under the conditions examined in this study. At the same time,
the correlation between environmental pollution and the levels of radionuclides in milk underscores
the need for continuous monitoring, particularly in areas classified as zones of extreme and
maximum radiation risk.Systematic radioecological surveillance, appropriate pasture management,
and the preferential use of less contaminated grazing sites may help reduce potential exposure and
support the sustainable development of livestock farming in the Abai Region..

The results demonstrate a clear correlation between the degree of environmental radioactive
contamination and the radionuclide burden in goat milk. The findings provide further insight into the
movement of anthropogenic and naturally occurring radionuclides through agroecosystems affected
by the former SNTS. They also suggest that natural attenuation processes may limit the transfer of
radionuclides into livestock-derived products.

Conclusion

This study presents a comprehensive assessment of the environmental radiation situation and
its possible relationship to the quality of goat milk in areas with varying levels of radiation risk in the
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vicinity of the former Semipalatinsk Nuclear Test Site.The findings reveal a consistent relationship
between the extent of environmental contamination and radionuclide activity throughout the soil—
plant—animal-milk trophic pathway .A pronounced gradient in radionuclide concentrations (**Cs, “°K,
and "*'l) was identified, with the highest levels recorded in the zones of extreme and maximum
radiation risk (Dolon and Karaul), and the lowest in the minimal risk zone (Kokpekty). This confirms
the long-term persistence and migration ability of radionuclides in agroecosystems affected by
nuclear testing. Despite the detected differences in radionuclide content, all analyzed goat milk
samples met established safety standards. The activity concentrations of radionuclides were
significantly below permissible levels, indicating the absence of a significant radiological risk for
human consumption under current conditions.

Furthermore, no significant negative impact of residual radioactive contamination on the
organoleptic and physicochemical properties of goat milk was detected. All samples met regulatory
requirements, and the minor differences observed fell within the range of natural biological variability.
This indicates the animals’ high adaptability and the stability of milk quality even under prolonged
exposure to low-level background radiation. The study confirms that natural attenuation processes
and existing agricultural practices contribute to limiting radionuclide transfer into animal products.
Nevertheless, the identified correlation between environmental pollution and radionuclide levels in
milk underscores the need for ongoing radioecological monitoring, especially in areas classified as
high-radiation-risk zones. Overall, the findings expand current knowledge on radionuclide migration
in agroecosystems of the former Semipalatinsk Test Site and support the safe use of locally
produced goat milk. At the same time, they underline the importance of sustainable land use,
controlled grazing, and regular radiological assessment to ensure long-term environmental and food
safety.
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B¥PbIHFbl CEMEN AAPOJbIK CbIHAK NOJIMITOHbIHbIH 8CEP ETYLUI AMMAFbIHOAFbI
KOPLUAFAH OPTA KOMIMOHEHTTEPI MEH ELUKI CYTIH PAOANO3KOJIONUANDbIK BAFAIIAY.

byn 3epmmeyde 6ypbiHFbl Cemeli 0poriblK ChiHaK Mofu2oHbl aymarbiHOafFbl apmyprii
paduayusnsik Kayin O0eHeedi aliMakmapObiH KopwaraH opma KOMIAOHeHmMmepi MeH eHAOipinemiH
ewki cymiHe kKeweHOI paduonoausinbiK-aKoo2usinblK baranay Xypaidindi. 3epmmey Abal
0611bICbIHBIH MeMmMeHWe, eH XXOfFapbl, XOfapbl XoHe eH meMeH paduayusinibiK Kayin aliMakmapbiH
cunammadlmsbiH mepm endi mekeHiHOe — [lonoH, Kapaybinn, bopodynuxa xeHe Keknekmide
XKypei3indi. Tonbipak, eciMOiKk, Ccy XoHe eWkKi CymiHiH CbiHamanapbl asbiHbil, 2aMMa-
criekmpomempusinbiK 8dicmep apKbinbl, Heaisai paduoHyknudmepdiH (¥Cs, “°K xoaHe "3'l) menwepi
aHbiKmanobl. KocbiMwa HopMamuemik masianmapra CoUKeC ewKi CymiHiH opeaHonenmukarbiK
JKOHe (husuKa-xumusinbiKk kKacuemmepide 6aranay xypaisinoi.

3epmmey Homuxxenepi 3epmmernizeH aymakmapOarbi paduoHyknudmep
KOHUEeHmMpayusicbiHbIH aliKbIH 2padueHmiH kepcemmi: ofiapdbiH eH xoFapbl OeHaelnepi memeHuwe
JKOHE eH XoFapbl paduayusnbiK Kayin aimakmapbiHda mipkendi. « Tornbipak—ecimOik—xaHyap—cym»
mpocgbukanbiKk miszbeai 6olibiMeH paduoHyknudmepdiH mMuzspayusicbl pacmarnbin, byn KopwaraH
opmadarbl KandblK paduoakmuemi nacmaywbiiaplObiH aybliawapyawbiiblifbl 6HiIMOepiHe aCcepiH
aliKkbIHOaoblI.

PaduonyknudmepdiH menwepiHOe ©6eneini 6ip albipMawbiibiKmap aHbIKmasfFaHbIiHa
KapamacmaH, 3epmmerniceH ewki CymiHiH CbiHaManapbiHbiH 6aprbirbl benzineHaeH Kayinci3oik
cmaHlapmmapbiHa calikec kesndi, an onapdeid ynecmik bernceHdiniei pykcam emineeH WeKkmi
OeHeelnepdeH edoyip memeH 60s10bl. PaduauusiHbiH ewki CymiHiH{ opaaHosienmukarbiK XoHe
husUKa-xuUMUSIIbIK cuiammamarnapbiHa eneyni mepic acepi aHbIKMariFaH oK.
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ArnbiHFaH Hemuxxeriep memeH OeHeelideai co3bliMaribl paduauusiribiKk acep xardalibiHOa
eWKi CymiHiH carnacbiHblH Mypakmbl cakmanambiHbiH Kepcemedi XeHe mymbiHywbiiap YuwiH
eneyni paduonoausinibik  Kayinmiy XXOKmbifbiH pacmalobl. 3epmmey HemuxXernepi 6ypbiHFbI
A0POJIbIK ChbIHaK MOIU20HbI ayMarblHOarbl azpoakoxyltenepde paduoHyknudOmepoiH muzpayusicbl
JKOHiHOeai Kasipai FbifibiMu myciHikmepdi morsbiIKmbipadbl XXoHe 3apdan WeKKeH aymakmapoa asbik-
mynik  KayincizdieiH Kammamacbl3 emy MeH ayblil wapyawbiiblfbliH  OPHbIKMbI  0aMbimy
MakcamblHOa  KopwaraH opmara mypakmbl — paduayusiniblk  MOHUMOPUHe  Xypeai3ydiH
MaHbI30bIblfbIH alKkbIHOaUObI.

TytiH ce3dep: paduoakosioausi; paduoHykrnudmep, uesul-137; kanul-40; Uod-131; ewki
cymi; paduayusnsik Kayincizdik; Cemel 0pOribiK CbIHaK rosiu20HabI.

A.T. CepukoBa', C.T. iocembaeB’, C.E. Amuprtaen’, H.b. Tayke6aeBa’', M.B. 3a60noTHbIX?
"HAO «YHuepcuteT umenun Lakapumar», 071410, KasaxctaH, r. Cemen, yn. [muHku, 20A
2 OMcKUIM rocygapcTBEHHbIN arpapHbl yHuBepcuteT umenun MN.A. CtonbinuHa, 644122,
Poccuinckasa ®egepaums, r. Omck, yn. Oktabpbcekasi, 92
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PAOVUOJIKONOIMNMYECKAA OLIEHKA KOMMOHEHTOB OKPYXAIOLEN CPE[bI U KO3LEIO
MOJIOKA B 30HE BJINAHUA BbIBLUETO CEMUMNANATUHCKOIO AAEPHOIO MOJIMTOHA

B 0OaHHOM uccrniedosaHuu rnipedcmasrieHa KOMIIeKCHas paduoakoroaudeckass oyeHka
KOMIMOHEHMO8 OKpyxxarouiel cpedbl U KO3be20 MOJIOKa, Mpou3soduMoz0 8 palioHax ¢ pasfiuyHou
cmeneHbl0 paduayuoHHO20 pucka 8 30He enusiHus bbigwezo CemurnanamuHCKo20 s10epHO20
rnonueoHa. Paboma nposoduracb 8 YembIpex HaceneHHbIX nyHkmax Abatickol obnacmu (LonoH,
Kapayn, bopodynuxa u Kokrnekmsi), npedcmassistouyux 30HbI 4YpesebidaliHo2o, MakcuMalsibHO20,
MO8bIWEHHO20 U MUHUMasbHO20 paduayuoHHo20 pucka. Ob6pa3subl noyebi, pacmeHul, 800b! U
KO3b€20 MOJIOKa bbiriu cobpaHb! U rpoaHanu3upo8aHbl Ha codep)xaHue KI4esbix paduoHyKnudos
("¥Cs, “°K u ') ¢ ucnosib3ogaHueM 2amma-criekmpomempuyeckux memodos. [onoaHumernsHO
6bISIU  OUEHEHbI Ope2aHonenmuyeckue U (hbu3UKO-XUMUYECKUe ceolicmea KO3be20 MOJIoKa 8
coomeemcmeuu ¢ HopMamueHbIMU mpebosaHUsIMU.

Pesynbmamel ebiseuniu  4emkuli 2palueHm KOHueHmpauul paluoHyknudose o
uccrnedo8aHHbIM MepPUMOpUSIM: Haubosbwue ypoB8HU 3aghUKCUpPO8aHbl 8 30HaX Ype3abi4aliHo20 U
MakcumMasibHo20 paduauuoHHO20 pucka. bbirno nodmeepx0eHo rnepemewieHUe paduoHyKIudos rno
mpogbuyeckoul yenu «rnoyea — pacmeHue — XUu8omHoe — MOJIOKO», 4mo OeMOoHCmpupyem erusiHue
0CMamoYHO20 3az2pPsi3HEeHUsT OKpyxarouiel cpedbl Ha CEIIbCKOX0351UICMBEHHYIO MPOOYKUUI.

Hecmompsi Ha 6bisisrieHHble pasnuyusi 8 codepxxaHuu paduoHyKnudos, ece obpa3subl
MOJIOKa COoomeemcmeosasnu yCcmaHOo8/IEHHbIM cmaHOapmam 6e3onacHocmu, a ydernbHasi
aKkmueHoCmb ocmaeasnacb 3Ha4YumeslbHO HuXe donycmumbix rnpedenos. Kakux-nu6o
3Ha4YuUmMerbHbIX He2amueHbIX 3¢hghekmos paduayuu Ha opaaHonenmuyeckue unu u3UKo-
XUMUYECKUE XapaKkmepuCmuKu KO3be20 MOJI0Ka OBHapy>XeHo He bbIro.

lMony4yeHHble OaHHble ceudemernbcmgyrom 06 ycmou4dueocmu Kadyecmea MOJioKa 8
YCI108USIX XPOHUYECKO20 paduayluoHHO20 8030elicmeusi HU3KO20 ypOo8HS U rnodmeepxoarom
omcymcmeue 3Ha4dumMo20 paduosioeaudeckoz2o pucka Ona rnompebumened. WccnedosaHue
pacwupsem uMerwuecs 3HaHus O Muegpayuu palduoHyKnudos8 8 azpoakocucmemax bbigwez20
rnosugoHa u rnodyepkueaem 8axKHOCMb HErpPePbIBHO20 3KO102UHECKO20 MOHUMOpPUHaa Ons
obecrieyeHusi 6e3onacHocmu nuUWEBbIX MPOOYKMO8 U ycmol4ueo20 pas3seumusi CeslbCKO20
xossticmea 8 nocmpadasuwux peauoHax.

Knrouessie crioga: paduoakonoausi; paduoHykudbl; uesuti-137; kanud-40; io0-131; K03be MOSIOKO;
paduayuoHHas 6e3onacHocmb; CemunanamuHCKUl S0epHbIU UcrbimamesibHbIlU MOTUSO0H.
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0.B. 3anHeTtTHOBa'™, A.P. Koxaesa', [I.E. Ma6aynnuH?

'«Wekeapim yHnBepcuteTi» KeAK, 071410, KasakctaH, Cemen k., munHkn keweci, 20A
2«XKoHrip xaH aTtbiHAarbl baTbic KazakcTaH arpapriblk-TEXHMKAMNbIK YHUBEPCUTETI»,
090009, KazakctaH, Opan K., >KaHrip xaH keweci, 51
*e-mail: tnt_rani@mail.ru

CUbIPNAPLObIH XXACbIPbIH XENIHCAYbI XXAFOAUbIHOA CYT K¥PAMbIHbIH ©3rEPYI

AHOamna: CymmiH KopeKmik KyHObINbifbl, GBUON02USIBIK epeKwenikmepi MeH canachkl OHbIH
KypambiHOarbl XUMUSIIbIK KOMIOHEHMMePOiH Menwepi MeH apakambiHacbiHa ©6alnaHbiCmal
Kanbinmacadsl. CymmiH canacbiH 6arasayda maliObiH, akybi30blH, HaKmo3aHbiH, MuHepasndbl
3ammapObiH, Kypfak 3ammbiH XoHe Malicbi3 KyprakK cym KasnlbifblHbIH Meruwepi Heaisai
Kepcemkiwmep pemiHOe Kapacmebipbinadel. COHbIMEH Kamap, cymmiH canacelH baranayda
comamukarbik xacywarnap caHbl (CXKC) maHbI30bl kKepcemkiw 6onbin caHanadbl. 3epmmeydiH
Makcambl — cublpriapda XacbipbiH XXesiHcay aHbiKmarnraH ke3de cymmiH busuKka-xumusinbiK
KepcemkilmepiHiH Xbli Me3aindepiHe balinaHbiCmbl 632epy epeKwenikmepid aHbikmay. 3epmmey
bapbiceiHOa epmypini MmaycbimOapda arsbiHFaH Cym YJ/l2inepiHiH canacbklHbIH Kepcemkiwmepi
3epmmendi. Cym KypambiHOarbl Mall, aKkybl3, MaliCbl3 KypraK 3am, coMamuKaribiK xacyuwarnap caHbl
(CXKC) aHbikmandbl. CymmiH Heaisei kKypamdac 6enikmepiH 3epmxaHarsblKk odicmepmeH
aHbiKmaobiK. Cym carnacbIHbIH KEPCeMKIiUWMEeEPIHIH 3epmmey Homuxxesnepi 6olibIHWa Xblrl Me32ifiHe
batinaHbicmel 632epemiHiH kepcemmi. CoMamukarbiK Xxacywarnap caHbIHbIH apmybl cym 6e3iHdeai
KabbIHy ydepicmepimeH Kamap Xypif, cym canacbiHbiH memeHdeyiHe acep ememiHi aHbIKMarobl.
Cananbl cymme comamukarblK Xacywanap caHbl 6eneineHzeH OeHeeldeH acrnaybl muic.
ComamukarnbiK xacywarnap caHbl MEH CYymmiH XekesieaeH Kypamdac besikmepi apacbiHO0a e3apa
batinaHbic bap ekeHi 6alikandbl. 3epmmey Hamuxxesnepi XacbipbiH xesiHcayObl dep KesiHde
aHbIKmay, OHbIH asniObiH any XeHe cym canacbiH MayCchbiMObIK mypfbiOaH 6akbinay ywiH MaHbI30bl
rnpakmukaribiK MoHz2e ue.

Kinm ce3dep: cym; xacblpbiH XxesiHcay, cym 6e3i; coMamukasblK acywasap caHbl; cym
canacbIHbIH Kepcemkiwmepi.

Kipicne

CublpnapgblH apacbliHOa KeH TapanfaH >eniHcay aypybl Kasipri man Lwapyalbibifbl
canacblHa anTapsfibikTah 3KOHOMUKanbIK 3usH KenTipyge. Kbl calbiH CubIpnapabiH, Kannbl
caHbiHblH, 30—-50%-0a arkblH KNUHUKAnNbIK GenrinepiHcia eTeTiH »KacbIpblH XXemniHcay aHbIKTanbin
oTblpadbl. Xanblkapanblk CYT YWbIMbiHbIH 3epTTey AepekTepi GonbiHWa, AambifaH engepae
XeniHcay cyTTi ipi kapa wapyalbinbifblHa eneyni 9KOHOMUKanblK LUbIFbIH KEeNTIpeTiH Heriari
aypynapgblH KaTapblHa xaTtabl. [JJyHUeXysinik xaHyaprnap geHcaynbifbl YUbIMbIHbIH, ManiMeTTepi
XeniHcayaaH TyblHOANTbIH WbIFbIHHBIH, CUbIpRapAblH, 6acka aypynapbl KENTipeTiH Xannbl 3anangaH
efayip ken ekeHiH kepceTepni. KeniHcaygblH, cangapblHaH CyYTTi eHAipy kenemi asaubin, OHbIH
canacbl MeH HapbIKTbIK KyHbl TOMeHOenqi, XeniHcayFa wangblkkaH cubipnap MepsiMiHeH OypbiH
TabblHHAH LWblFapblnaabl XXaHe onapAabl eMaeyre KocbiMLia Kapaxat ymcanagbl [1].

BY¥-HblH JkOHOMUKanbIK XXoHe oaneyMeTTiK icTep eHiHgeri genaptameHTiHiH (UN DESA)
Xanbik 6enimiHiH ManimeTi 6onbiHLIA XahaHablk xanblk caHbl ecin, 2050 xbinbl 9,7 Munnnapaka
xeTeni aen 6omkaHyga, 6yn cyT eHiMaepiHe cypaHbICThl Aa apTTbipaabl [2, 3].

Ipi cyT eHaipeTiH WapyawbinbiKTap4a xerniHcay aypybl MaHbi3abl Macenenepaid 6ipi 6onbin
caHanagbl. Onap cublpniapgblH CyT ©HiMAiNiriH asanTbin, anblHaTblH  OHIMHIH  cananblk
KepceTKiWwTepiH HawapnaTtagbl. CyT 6e3i aypynapblHblH TapanyblH LUEKTEY XaHe onapAblH angbiH
any OafbITbiHOAFbl fbiNbIMUM  8pi  TaXipnbenik >KyMbICTap >KyprisinreHiMeH, Oyn aypynapaaH
TYbIHOANTBIH 3KOHOMMKANbIK 3anas XblngaH-xblrFa ynraroga. XKeniHcaygbls angbiH anygbiH 6acTbl
LapTbl — XaHyapnapAblH Taburn Tesimainiri MeH >xofapbl 6HIMAINIrH KaMTaMacbl3 eTeTiH KyTin-6ary,
asbIKTaHObIPY XoHe cayy vyaepicTepiHgeri 3o0orMrmeHanblk TananTapgbl cakrtay oapi man
LapyalblnblfbIH 3KOHOMUKanNbIK TypFblAaH TUiMAi yibiMaacTbipy[4].

®dunaunkanblk, XUMUANbIK XaHe BUoXMMusnbIK acepnepaeH cyT 6esiHiH KblI3MeTiHiH, 6y3binybl
Aamuapl. byn aypy eki Typae 6onybl MyMKiH: Genrinepi ankblH KOPIHETIH - KMMHUKAaNbIK XeniHcay
XOHeKNMHUKanblk Genrinepi  6avkanManTblH Typi -XacblpblH >XeniHcay. AypyablH afbiMblHa
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OarinaHbICTbl KIMHMKAIbIK XXeMiHcay eTe Xeaden, Xenern xxaHe co3blnmans! 6onbin 6eniHeqi. Aypyabl
yaKbITbIHAA aHbIKTan, TMiMAi eMaey XaHe angblH-any wapanapblH Xypridy ete maHbi3gbl. Cebebi,
©OHIM canacblHbIH, HaLLapnan, cublpnapAbly, eHiMAINIriHiH, TeMeHaeyiHeH SKOHOMMKarbIK LWbIFbIHAAP
TybiHOanabl. CoHabIKTaH aypyabl epte 6anay e3ekti 6onbin Tabbinagwl [5].

Cy1Ti Garanay: TasanblfblHblH, KbIWKbINABIIbIFbIHLIH, TbIFbI3ObIFbIHBIH, 6akTepusnapMmeH
nacTtaHy fgeHreniHe, TepPMOTYPaKTbIMbIFbIHbIH, Mak MEeH aKybl3[blH, MerLlepi XaHe coMaTuKasblk
XacylwanapablH, caHblH aHblKTay apkblbl XXy3ere acagbl. CyTTiH KypamMblHOafbl cOMaTuKarnblk
Xacyluanap MernulepiHiH apTybl CyT eHgipiciHae eneyni macene TyfFbidyda. CoHAbIKTaH Aa Xofapbl
cananbl CyTTe onapAblH caHbl 6enrineHreH geHrengeH acnaybl Tvic. ComaTtukanbIk xacylanapablH
CYT KypambiHaa Oenrini 6ip menwepae kesgecyi XeniHgoe XypeTiH Tabufn uanonornanbIk
yaepictepre 6annaHbICTbl KanbinTbl KyObIbIc 60nbin caHanagbl. Ananga wamagaH Tbic kebeltoi
XeniH TiHgepiHgeri kabblHy yaepiciHib, Oenrici 6onybl MymkiH. XKeniHcay 6acka aypynapmeH
canbICTbIpFfaHda Xui Kesgecin, CyT eHiMAiniriHiH TemMeHaeyiHe >XaHe CyTTiH caHUTapusnblK-
TEXHONOMUANLIK KacueTTepiHiH, HalwapraybliHa akenefi. byn TyxblpbiMaap fanbiMOapablH bl
cauiblH XYPri3eTiH 3epTTey HoTWXKeNnepiMeH pacTtanein kenegi [6, 7].

CyTTiH XMMUANBIK Kypambl MEH PU3NKanblK KACUETTEpPIHE acep eTeTiH Heri3ri dhakTopnapabiy,
Gipi — knMMaTTbIK Xargavnap. Maycbimablk esrepictepain, 6onybl eH angbiMeH asblKTaHAablpy
XargannapbiHa GannaHbicTbl 6onbin Kenegi. Atan antkaHaa, KbiC MesrifiHge cublpnap HerisiHeH
CypnemM MeH cakTanfaH asblKTapMEH KOPEKTeHCe, >Xa3 MesriniHge onapabliH pauvoHbiHAa
XanbinbiMgarbl xacbi, 6anayca wentepaid ken 6onybiHa 6annaHbICTbl. PaLMOHHbIH Kypambl MeH
asblKTaHObIPy TEXHOMOMNACIHAAFbI MyHAAN anbipMaLUbINbIKTap CYTTIH XMMUSTbIK KYpamblHA, OHbIH
iwiHOe Man, akybl3, flakTo3a, MaWCbl3 Kypfak 3aTTap XOHe MuHepangbl 3aTTap MeriepiHiH
esrepyiHe biknan etegi [8].

CyTTeri comaTukanblk Xacywanap caHbl CUbIpAblH, CYyT 6esi caynbifblH Garanayaa KeHiHeH
KongaHbIaTblH  HEri3ri  guarHocTuKanblk kepceTkiwTepaid ©Oipi G6onbin Tabbinagbl. KenrtereH
3epTTeynep comaTuKanblK »>Kacywanap CcaHblHbl AEHreniHiH Xofapbliaybl CYT ©HIMAINIriHiH
TOMEHOEYIMEH >X8He CYTTiH XUMUANbIK KypamblHblH, ©3repyiMeH Tikenen O6annaHbICTbl EeKeHiH
KepceTepni. Ocipece XacblpblH XefiHcayFa LwanablkkaH cublpnapga CyYTTiH HEri3ri KOMMNOHEHTTepi —
MaMm, aKkybl3 MenulepiHiH TemeHgeyi 6ankanagbl [9].

ComaTukanblk xacyllanap HeridiHeH cyT 6esi anuTenuniHiH, Tynerex acylanapbliHaH XoHe
UMMYHABIK XyHe >KacylwanapblHaH (HenTpodungep, Mmakpodartap MeH numdounTTep) Typaabl.
OnapgblH caHbl bakTepusAnbIK MHAEKUNS, TiIHAEPAiH 3aKkbIMOaHYbl XXoHe KabblHy NnpouecTepi kesiHae
kebenepni. byn xacywanapablH KypaMmblHAa KenTereH nmsocomansik doepMeHTTep Gonagpl, onap
CYTKe OeniHreHHeH KeWiH akybl3gap MeH MaunapgblH bigblpayblH (MPOTEONM3 XKaHe NUNoNu3)
KYLUEWTIN, CYTTiH U3NKamNbIK-XUMUANbIK XXOHE TEXHOMNOrUSANbIK KacueTTepiHiH e3repyiHe ceben
6onagp! [10].

KacblpblH XeniHcayfa wWwangbikkaH cublpnapablH, CYTiHOE Ke3re KepiHeTiH ea3repictep
OalikanmaraHbIMEH, OHbIH XUMUSIbIK Kypambl MeH u3nKanblk KacueTTepi cay Cublp CYTiHIiH
KepceTkilTepiHeH epekwerneHeai. Cebebi, cyTTiH prn3nkanbik-XMMUSTbIK KYPaMbIHbIH ©3repyiHe cyT
OesiHae XypeTiH KabblHy yaepicTtepi ceben Gonaapbl. XKeniHcay aypyblHbIH, CUbipnap apacbiHaa
Tapanbin XeHe Lapyallblfblikka eneyrni 9KOHOMUKanblK LWbIFbIH KeNTipyi aypyabl gep kesiHge
aHbIKTan, TUICTi 3epTTeynep XyprisydiH, MaHbI3aobbIFbIH kepceTeni [11].

3epTtTey agicTepi

*Kymbic Cemen kanacblHbiH LLekapim yHuBepcuTeTiHiH «BeTepuHapusa» kadenpaceiHga, Aban
obnbickl, Beckaparan ayaaHbiHga, bipnik aybinablk okpyri «banke» wapyalbinbifbliHAa, 3HaMEHKa
aybinbiHbiH, «Magu-P» wapya koxanbiktapbiHga xyprisingi. 3eptreynep 2019 xbinbl KenTokcaH
amblHaH B6actanbin 2020 kbIAblH Kapalwa anblHa OeWiHri apanblKTa XKyprisinin, 3epTtreyre 434
CblHama anblHabl. 3epTTey >XymbiCTapblHa, canmaktapbl 350-500 kr apanbifblHAafbl CcayblH
cublpnapbl, kapa-ana TykbiMAbl 4 XoHe 5-6 Xac apanbifblHOafbl X8He KblpAblH Kbl3blN CYTTi
cubipnapbl KongaHblngbl. 3epTTey Ke3eHi XKbingblH TepT Me3rifiHae XYPriding,.

3epTTey OapbicbiHg4a MangblH  Xannbl  KAWHWKanblK  Xargambl  GaFanaHbin, OeHe
TemnepaTtypacbl, TaMblp COFY XMiniri MeH TbIHbIC any KepceTkiwTepi aHbikTanabl. COHbIMEH KaTap
Kinerenni kabblkTapbl MeH nNumda TyrhiHAepi Tekcepinin, 3epTxaHanblK Tangay Xypridy ywWiH KaH
CblHamanapbl anblHAbI.

CubipnapgblH, cyT 6e3aepi kapay XeHe nanbnaumsinay afictepiMeH 3eptrengi. Tekcepy
KesiHae XerniHHiH kenemi, niwiHi, 6enikTepiHiH, CUMMETPUANbINbIFbl MEH KOHCUCTEHLUMACHI, aybIPCbIHY
Oenrinepi »xaHe >xeprinikTi Temnepartypacbl 6aranangbl. CoHgan-ak XeniH TepiciHiH, ypninepiHiy,
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XaHe XeniHycTi nnmda TYNiHAEPIHIH XafganbiHa Haszap aygapbiigbl. Caybin Tekcepy 6apbicbiHaa
©eniHreH cyTTiH, TyCi, KOKSbIfbl, KeNeMmi xxeHe 6acka a cbipTKbl 6enrinepi aHblkTangpl.

KnvHukanelk 3epTTey KesiHae XeniHHIH XXynKeneHy epekLienikrepiHe Hasap ayaapsingbl. Atan
anTkaHda, MbIKbIH, KYPCaKacCTbl, MbIKbIH-LUAMN, CbIPTKbl XbIHbICTbIK XX8He aparnblK Xynkenepain
Xafgambl eckepingi. XXeniHHiH, KaHMeH KamTamachbl3 eTiflyiHe KaTbiCaTblH CbIPTKbl KbIHbICTbIK
apTepusi, XeniH HerisiHiH anablHFbl XXeHe apTKbl apTepusinapbl, COHAan-aK KypCakTblH TepiacTbl
apTepusiCbl MEH BeHachl 3epTTenai.

XKeniHycTi XaHe »>keniH uucTepHacbl anmarbliHOarbl NiMmdpa TYWMIHOEPIHIH Kardanbl Aa
©aranangpl. XKannbl KNMHMKanblK TEKCEPYAEH KEWIH CyT 6e3aepiHiH Kyni XXaHe XeniHHiH ap 6eniriHeH
anblHFaH CyT ynrinepiHaeri earepictep 3eptrengi.

CyT 6esgepiH kapay XoHe nanbhaumsanay apkbifibl KEMiHHIH Keremi, KOHCUCTEHLUACHI,
OenikTepiHiH CMMMETPUANBINbIFLI, aybIPCblHY Benrinepi MeH XeprifikTi TemnepaTypachl aHbIKTangpl.

XeniHHiH ap GeniriHeH anfallkbl CyT YArinepiH cayy kesinge onapablH Gipkenkiniri, kypambiHaa
ynnektep MeH Gerge kocnanapablH 6onybl Hemece ©onmaybl Tekcepingi. CyT KypambiHOAfbI
yJINeKTep MeH OHbIH, KOHCUCTEHLUMSCBIHBLIH ©3repyi cyT 6esiHaeri KabblHy yaepiciHiH Herisri 6enrinepi
peTiHae 6aranaHgbl.

Opbip xeniH GeniriHeH caybin anbiHFaH CYTTiH GipTekTiniriHe, ynnekrepaiH Hemece 6acka ga
KocnanapablH 6ap-xofblHa Hasap aygapbingbl. CublpnapablH, CyOKNMHMKANbIK MAacTUTI MacTUTTIK
TECTTEPAiH KOMETIMEH aHbIKTandbl. 3epTTeY XXYMbICTapbl XKYPri3ifireH wapyallbifblKTapaa XKacblpblH
XeniHcayabl 3eptxaHanbik: M3OM, 5% gumactun (B.N. MyToBuH GowbiHWa), 2% MacTMaMHMEH
Tekcepingi. CyTTiH cananslk kypambl «JlaktaH 1-4 M» xxeHe « ComaTtoc-MuHn» aHanmnsaTopnapbIHbIH,
KemerimeH aHblkTangbl. «Mnntek-1» KypanbliH KOraaHy apKblibl CUbIpRapablH XXacbIpblH XeriHcayFa
Wangblfy nambi3blH aHbIKTagbIK,.

KanudopHuanblk MacTUT-TECTTi KondaHy apkbinbl KeniHcayablH hopmanapbliH aHbIKTagblK
(O.W.Schalma, D.O. Noorlander ycbinFaH). JlaktaH 4,1-MUHM KypanbiIMEH MaWCbI3 Kypfak 3ar,
TbIFbI3AbIfbl, Cybl, MAUNbISbIFbI TEKCEPINAI.

3epTTEey HOTMXKENEpI

3epTTeyre anblHFaH CyT CbiHAManapbiH COMaTUKanbIK Xacyllanapra TeKCepaik.

ComaTtukanblk Kacyllanap kepceTkilwi kentereH dakropnapra 6annanbicTbl 6onagbl, atan
anTKaHga: TyKbIMbl, OHIMAINIK AeHreni, Xacbkl, Tengey caHbl, flakTauusa KeseHi, XaHyapablH Xeke
epeKLenikTepi XoHe geHcaynblK XaraarblHa 6arnaHbiCTbl. XKeniHHiH kabblHy npouecTepi kesiHae
onapdblH Mernuwepi KypT aptagbl. byn kepcetkiw 1 cm® cytre 500 MbIHHaH acbin Ketce, oHga 6yn
XacblpblH eniHcayablH 6enrici 6onbin Tabbinaabl. YakbiTbiHAA KAXKETTi LWapanap KongaHblIManTbiH
©orca, XacblpblH XeniHcay KNUMHUKanbIK TYpre aybiCybl MyMKIH.

TepT MaycbiM GONbIHLIA 3epTTeNireH XacblpblH XeriHcayfa LwangblkkaH CyT YArinepiHiH
KypamblHa cTaTucTukanblk Tangay 2019 xeinfbl xxentokcaHHaH 2020 XbinfFbl Kapawara AeWiHri
apanblkta >xyprisingi. Celpttan cay gen TaHbinFaH 404 ronwTtuH-bpu3 TyKbiMAbl CUbliprapaaH
anblHFAH >KacCbIpblH XXeniHcayfa wWangblkkaH Cublp CYTi CblHAManapbiHbIH XUMUSMbIK Tangay
HoTmxenepi (1-kecTe) KbiCTa opTalua kepceTkiwTepaiH (Man, %; akybi3, %; Mancbl3 Kyprak 3at, %;
xaHe CXXC/mn) kbic anbiHAa (2,21+0,07; 2,80+0,09; 7,77+0,24 xoHe 6,8%x10°+1,8%x10) GonfaHbIH
KepceTTi.

An KekTemM MesriniHOe OCbl KepceTKilwTepaiH opTawa MaHaepi coankeciHwe (2,7110,24;
2,48+0,32; 6,83+0,68 xxaHe 9,3%x10°+7,8%10*) 6onabl.

Kas mesrininge manabiH, akybl3ablH, MaNchbI3 KypFak 3aTTbiH xeHe CXKC/Mn KepceTkiwTepi:
(2,33+0,26; 2,83+0,26; 7,52+0,78 xaHe 7,6%10°+7,8%10*) kypaapl.

An ky3ge Oyn kepceTkiwTepaiH opTawa MeHaepi cankeciHwe (2,88+0,09; 2,59+0,09;
7,2610,20 xoHe 11,2x10°4£3,1x10*) 6onabl.

Kecte 1 — CyTTiH XMMUAMbIK KepCceTKiLLTEpi

Xbin mesringepi C:EI?'F;TNTI:J;;GHHH Mannbinbifbl | aKybl3 Ma"'c‘;';TWpFaK CXC/mn
KbiC 133 2,21+0,07 | 2,80+0,09 7,7710,24 6,8x10°£1,8x10*
KekTtem 55 2,71+0,24; | 2,48+0,32 6,83+0,68 9,3x10°4£7,8x10*
Kas 129 2,33+0,26 | 2,83+0,26 7,5210,78 7,6x10°£7,8x10*
Kys 87 2,88+0,09 | 2,59+0,09 7,2610,20 11,2%x10°£3,1x10*
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XacblpblH >xeniHcayra WangblkkaH cublpnapgblH CyT CbiHamanapblH Kbl - Mesringepi
OoribiHWa 3epTTey GapbiCbiHOA XMMUANbIK KypaMbl OOKMbiHWA anTapnblkTank anbipMallblibiKTap
oonapbl.

TwicTi pepekTep 2-kecTene KeNTipinreH.

Kecte 2 — CyTTiH XMMUsIbIK Kypambl

3epTTenreH CyTTiH,
KepceTKilTepi

CraTtuctukanblk TypFblaaH

Kein mesringepi -
MBHAi arblipMaLLbISibIK

Kektem 0.175
MamnnblnbiFb % Kbic  [xa3 0.732
Ky3 0.013*
Kektem 0.008*
aKkybi3% Kbic  |xa3 0.473
Ky3 0.022*

KecTte 2 — »anfacsbl

3epTTenreH CyTTiH
KepceTKilTepi

CratucTukanblk TypFblaaH

Kein mesringepi -
MBHAi arblpMaLLbISibIK

Kektem 0.009*
Maricbi3 kyprak 3at% |Kbic  |xa3 0.474
Ky3 0.022*
Kektem 0.203
CXKC/mn% Kbic  |xa3 0.695
Ky3 0.002*

*AblpMaLLbIfblK CTaTUCTUKANbIK TypFbldaH Mangi (p < 0,05)

AnblHFaH HaTwxkenepai Tangay 6apbiCbiHOA: KbIC XaHe Ky3 awnnapbiHga cyTTiH Man (%)
Meriepi XeHe comaTUKanblk >acylanap caHbl GoMbliHWA CTAaTUCTUKanNbIK TypFblaaH MaHbi3abl
amblipMawbibik (P<0,05) aHbikTangbl, ananga (Kbic neH Ky3) xeHe (KbIC NeH KeKkTeM) apanbifbiHaa
aKybl3, MancbI3 KypFak 3aT KepceTkiwTepi bombiHWwa anbipmawbinblk (P<0,05) 6ankangbl (2-kecte).

FbinbiMn HOTUXKENEPAI TanKbinay

CyT — TaramablK XXoHe Brnonornanbik KYHAObINbIFLI XXOFapbl, afF3ara XXeHin CiHeTiH biperei eHiMm.
OHbIH TaFamapblK KYHAbIbIFbI KYpaMbliHAAFbI aKybl3gap MeH onapAblH, dopakumanapbiHa, KyHapbl CyT
ManblHa, 49pyMeHaep MeH MUHepanapbl 3aTTapfa 6arinaHbICTbl aHblikTanagpl. CyT KypambliHAa agam
ar3acblHblH, KanbIiNTbl AaMybl MEH Kbl3MeT aTkapyblHa kaxeTTi 200-geH actam nanganbl KOpPekTik
3atTap kesgecegi. KyHiHe 0,5 nuTp cyT TYTbIHY aF3aHblH anmMacTblpbllIManTbiH aMUHKbILLKbINAAPbIHA
AereH KaxeTTiniriHiH egayip 6eniriH kamTamachi3 eteqi [12].

CyT canacblHblH, TOMeHAEYi OHbIH XUMUAMNbIK KypaMblHbliH ©3repyiMeH cunattanagbl, SfHu
CcyTTeri mMamgblH, akybl3dblH >KOHE §aKTO3aHblH, Marbi3gblK Menwlepi asanbin, comMaTuKasblK
Xacylwanap caHbl XXaHe MUHepanabl Ty34apablH, Menwepiaptagbl. XKacbipbiH XeniHcay —cyT 6esi
napeHxmmacbiHga AamMuTbiH, KabblHy npoueci 6onbin Tabbinagbl. KnvHukanblk 6enrinepi ankpiH
KepiHben, cyTTiH BakTepmnonornanbik, dU3nMKanblK-XUMUANbIK KOPCETKILUTEPIHIH, XXoHe cyT B6e3iHiH
naTomMopdosorManblK earepictepid gamybiMeH cunattanagbi[13].

CyT KypambliHOafbl MangblH Nanbi3gblK Merswepi CyTTiH 3KOHOMMKAIbIK  KyHAbIbIFbIH
anKbIHOANTBIH HETI3r cananblk KepceTkiwTepiHiK 6ipi 6onbin Tabbinagbl. XKeniHcayra wangblkkaH
cubiprnapga cyT MannbifbIFbIHbIH, TOMEHAEYI, CYT OHIMAINIri MeH canacblHbIH, HallapnaybliHa akenin,
LWapyaLlblnblKKka eneyni 3KOHOMUKanbIK LWbIFbIH KenTipeai.

KeniHre nHdekumnsa eHreH keage natogmanonormanbik esrepictepaid 6ipi — kaH aHanbIMbIHaH
HenTpodungep, Makpodartap MeH numdoumnTTepai Tikenen xeniHre xibepedi Ae, COHbIH
HOTMXeCiHOEe CyTTeri coMaTukanblK Xacywanap caHbl aptagbl. ComaTtukanblk XacywanapabiH
KypamMbliHa numdouunTTep, Makpodartap, nonumMopdThl 44poribl HenTpodunaep kipeai [14].

KeniH TiHiHOe kabbIHy yaepici AaMblFaH Ke3fe CyT CUHTE3AENTIH aNUTENnIA XacyLluanapbiHblH,
3aKkpiMaaHyblHa GannaHbICTbl NENKOLMTTEPAIH Xacyllaapanblk KeHICTIKTep apKblfbl CYTKE €eHyi
Kyweneni. byn KkyObinbic anuMTenun Xacywanapbl apacblHAafbl TbiFbl3  ©arnaHbicTapabiH,
TYTacTbifblH Oy3bif, KaH MeH CyT apacbliHAafbl 6UONOrMAnbIK KOMMOHEHTTEpAiH, anMacyblH
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apTTbipagbl. HoTxkeciHae cyT KypamblHOAFbl: KAH Nna3mMachl akybi3gapbl, MMHeparngbl 3aTTap XXeHe
MMMYHAbIK »Kacyllanapgbly, menwepi kebernegi. CyTTeri nonmmopdThl agponbl HeUTpodunaepaiy
Heri3ri KbiI3ameTi — cyT 6e3iHe eHreH naTtoreHai MMKpoopraHnamaepai aroumTos apKbinbl X0 60nbIn
Tabbinagpl. HeunTtpodwungep cyTtrerimmkpobTapabl KOwbin, Man TyWipWikTepi MeH Ka3euH
MuuennanapbelH gadarountosgangbl. HatmxkeciHae CyTTiH XMMUASbIK KypaMbl MEH TEXHONOMMNANbIK
KepceTKiLUTepiHiH e3repyiHe aHe OHbIH, canacblHbIH TeMeHaeyiHe biknan eteqi [15].

Vlkova >xaHe T.6. FanbiMaapbiHbIH 3epTTeynepi 6ombiHWA, CyTTEr comaTuKanblK Kacylanap
caHbl XacbIpbIH XeriHcayabl aHblKTayablH eH TMiMAI AnarHOCTUKanbIK KepceTKilTepiHiH 6ipi 6onbin
Tabbinagbl. ComaTukanblk Xxacywanap caHbiHblH, geHrenidii, 200 000 >kacywa/mn-geH xofapbl
Gonybl Ken xarganaa xeniHae nHdekuma 6ap ekeHiH kepcetegi [16].

3epTTey HoTmKenepi GONMbIHLLIA XacCbIpblH XefiHCayMeH aybipFaH CublpfiapablH, XKesiHiHeH
anblHFAH CyT yArinepiHae comaTukanblk >kacywanap cadbl(11,2x10°%3,1x10%kacywa/mn)
aHblkTangbl, 6yn kepceTkiw Jagadeesh xaHe T.6. FanbiMaapablH 3epTTey HOTUXKENEPIMEH CaNKec
keneai. CoHbIMEH KaTap, COMaTUKarbIK >kacyLuanap CaHblHbIH AeHreni Ky3 mesriniHge kebewnin, oaaH
KEMiH KOKTEM, »Ka3 XaHe KbIC Me3ringepiHge aHblktanfaH [17].

YKacblpblH XeniHcay KesiHAe CYTTIH XMMUSAMbIK KypaMblHAa a e3repictep aHbikTanabl. Atan
anTkaHga, CyT MalblHbIH, MancCbl3 KypFrak 3aTTapAblH, akybl34blH opTalla MesnLwepi XblnabiH 6aprbik
TOPT Me3rifiHae ae TemeHgereH. Swami xoHe T.6. FanbiMaapblHbiH 3epTTEeY AEPEKTEPIMEH COMKeC
kenegqi [18].

3epTTey HaTWXKeNepiHiH CcTaTUCTMKanblKk Tangaybl KacbIpblH >KerniHCayMeH ayblpFaH
cublpnapablH, CYT YNrinepiHae KbiC XXaHe Ky3 Me3ringepi apacbiHaa MangbiH nanbi3gblk Menwepi MeH
cyTTeri comartumkanblk >kacywanap caHbl (SCC) GoMblHWA CTaTUCTMKanNbIK TypFbldaH MaHbl3gbl
anbipmawbinblikTbiH (P<0,05) 6ap ekeHiH kepceTTi. COHbIMEH KaTap, KbiC NEH Ky3, CoOHAan-aK KbiC
NneH KeKTeM Mesringepi apacbiHaa akybl3, Manucbi3 Kypfak 3aTTapAblH KepceTkiwTepi 6ovbiHWa ga
cTaTUCTUKanbIk MaHAi anbipmawbinbiktap (P<0,05) aHbiktangbl. AnbiHFaH HoTvkenep Nakov xeHe
Trajcev fanbiMgapbiHbiH 3epTTey AepekTepiMmeH cankec kenegi [19].

FanbiMgapablH,  3epTTeynepi  OoMblHWA CcoMaTMKanblk Kacywanap CaHbl OeHremiHi
XXOfapblnaybl CYT MawblHbIH, MerwepiHe acep eTeTiHiH (P<0,05) xaHe comaTukanblk »acylwanap
CaHbl apTKaH CalblH CYTTEri MangblH, TOMEHOENTIHIH aHbIKTaraH.

KopbITbIHADI

KopbiTa anTtkaHaa, XacbIpblH XeniHcay CYTTiH, XUMUSTbIK KypaMblHblH ©3repyiHe oeHe OHbIH,
TEXHOMNOrUANbIK canacbiHbiH, TOMeHAeyiHe akeneni. KabblHy yaepiciHiH HoTWXeciHae cyTTeri man,
aKkybl3fblH, Merwepi asanbin, coMaTUKanblK >Xacywanap caHbl MeH MuHepangbl Ty3gapabiH
KOHUeHTpauusicbl aptagbl. OcbiFaH 6annaHbICTbl CYTTIH Heri3ri Guoxnmusnblk KepceTKiluTepi MeH
coMaTtuKanblK Kacylwanap CaHblH KeleHAi 3epTTey >KYpridy >XacblpblH >XeniHcayabl epTte
aHbIKTayAblH, CYT canacbliH BakbinayabliH XaHe 3KOHOMUKanbIK LWbiFbiIHOAPAbI a3auTyablH MaHbI3abl
Kypanbl 60onbin Tabbinagp!.
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M3MEHEHUE COCTABA MOJIOKA NP CYBKITMHWYECKOM MACTUTE Y KOPOB

lMNuwesas ueHHocmb, buoriocudecKue ceolicmea U Kadecmeo Mosioka ornpedensomces
OCHOBHbIMU MoKa3amesiamu e2o cocmasa. K Hum npexde ece2o omHocamcs xup, 6es10K, nakmosa,
MUHeparbHble gewecmsa, Cyxoe eewecmeo U cyxol 06e3XUPeHHbIU MOIOYHbIU OCcmamok
(COMO). Kpome moeo, eaxHbIM rioka3amesnieM rpu OUEHKE Kadecmea MOJioKka S6/semcs
konudyecmeo comamudeckux krnemok (KCK). Llenb uccnedosaHus — onpedenums ocobeHHocmu
CE30HHbIX U3MEHEHUU (hu3UKO-XUMUYECKUX rokasamersiel MosioKa rpu cybKnuHU4ecKoM macmume
y Kopos. B xo0e uccrnedosaHusi usyqanuch rnokasamesu kadyecmea ob6pa3yo8 MosioKa, rnosy4eHHbIX
8 pasHble ce30Hbl 200a. Onpedensanu codepxaHue xupa, 6ernka, cyxo2o 06e3KUPEHHO20
gewecmea u Kosudecmeo comamu4deckux knemok (KCK) e monoke. [Jns OUEeHKU OCHOBHbIX
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KOMIOHEHMOoE MoJioka Ucriofib3oseanu rabopamopHble Memoldbl aHanusa. Peaynbmamsi
uccriedosaHus rokasasu, 4mo fokasamesiu kadecmea MOJIoKa U3MEHSIIOMCS 8 3a8UCUMOCMU Om
cesoHa 2o00a. Kpome moeo, noebiweHue Kosudecmea COMamu4yeckux Kemok 6blio cesi3aHo C
gocranumesibHbIMU poyeccaMmu 8 MOJIOYHOU XXenese U CHUXeHUeM Kadyecmea Mosioka. B
Ka4ecmeeHHOM MOJIOKE KOTU4ecmeo CoOMamu4ecKuX KIemok O0KHO 6biMb HU3KUM. [Tory4eHHble
pesynbmamabi ceudemesibCmayom 0 Ha/auYuU 83auMOCesi3U MexAy KOu4YecmeomM CoMamu4ecKux
KIIemoK U HeKOmopbIMU KOMITOHEHMaMU MOJIOKa U UMEem 8aXHOe npakmudyeckoe 3HadeHue Oris
C80E€8PEMEHHO20 8bISIBIeHUSI CyBKMUHUYECKO20 Macmuma U Ce30HHO20 KOHMPOJsl Kadecmea
MOJIOKa.

Knrodeenie crnoea: MOOKO, CyGKIUHUYECKUU Macmum, MOJIOYHasl Xese3a, KOou4yecmeo
CcoOMamuy4ecKuX KIiemok, rnokazamesiu ka4ecmea MoJsioKa.
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CHANGES IN MILK COMPOSITION IN COWS WITH SUBCLINICAL MASTITIS

The nutritional value, biological properties, and quality of milk are determined by the main
indicators of its composition. These primarily include fat, protein, lactose, minerals, total solids, and
solids-not-fat (SNF). In addition, the somatic cell count (SCC) is an important indicator in assessing
milk quality. The aim of the study was to determine the seasonal variation in the physicochemical
parameters of milk in cows with subclinical mastitis. During the study, the quality parameters of milk
samples collected in different seasons of the year were investigated. The contents of fat, protein,
solids-not-fat, and somatic cell count (SCC) in milk were determined. Laboratory analytical methods
were used to evaluate the main components of milk. The results showed that milk quality parameters
varied depending on the season. Furthermore, an increased somatic cell count was associated with
inflammatory processes in the mammary gland and a decrease in milk quality. High-quality milk
should contain a low somatic cell count. The results obtained indicate a relationship between somatic
cell count and some milk components and are of practical importance for the timely detection of
subclinical mastitis and seasonal monitoring of milk quality.

Keywords: milk, subclinical mastitis, mammary gland, somatic cell count, milk quality
parameters.
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   z i =  (  x i −    x min ) /  (  x max −    x min )


   z i =  (  x max −    x  i ) /  (  x max −    x min )


    I eff =     w E E   +     w P P   +     w F F   +     w B B ,     ∑ w   =   1


  N P V   =     ∑  t  [   ( R  t −     C  t −     D  t +     S  t )   /  ( 1   +   r )  t   ]   −     I 0


    H  i ∗ =   𝛼 +   𝛽 R I S   K  i +     𝛾 1 A T   T  i +     𝛾 2 C A   P  i +     𝛾 3 O P   P  i +     𝛾 4 L E   G  i +   𝛿   X  i +     𝜇  r +     𝜀  i


  A =   N   −     N  𝜙    𝜀   ⋅     P  𝛾 ⋅   m   ⋅   t  

