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Comprehensive Analysis of Soil Salinization Dynamics
in Semi-Arid Regions of Uzbekistan Using GIS and Remote Sensing Indices

This study presents a comprehensive analysis of soil salinization processes in the Kattakurgan district
(Uzbekistan) using Geographic Information Systems (GIS) and remote sensing (RS) indices. The research
integrates natural components, including geomorphology, hydrogeology, annual precipitation, slope gradient,
aspect, and soil types, with key remote sensing indicators such as the Normalized Difference Vegetation
Index (NDVI), Normalized Difference Moisture Index (NDMI), Tasseled Cap Wetness (TCW), Bare Soil
Index (BSI), Salinity Index (SI), and Normalized Difference Salinity Index (NDSI). Landsat 8/9 satellite
imagery was employed to perform spatial analysis within a GIS environment. The results revealed high
salinization in the central and western parts of the district, while irrigated areas exhibited moderate soil
moisture and vegetation cover. TCW and NDMI indices effectively reflected soil moisture and vegetation
density, whereas Sl and NDSI accurately delineated the spatial distribution of salinization processes. These
findings are closely linked to hydrogeological conditions, topography, and vegetation, enabling the
identification of high-risk salinization zones in semi-arid regions. Furthermore, GIS and RS-based analyses
provide essential information for assessing ecological stability, planning irrigation and reclamation measures,
and optimizing water resource management. The integrated approach allows precise identification of primary
salinization zones, evaluation of vegetation and water-related ecological processes, and supports informed
agro-technical and land reclamation decisions. This study demonstrates that the combination of GIS and RS
indices is a reliable and effective tool for monitoring soil salinization and guiding sustainable land
management in semi-arid areas.

Keywords: Soil salinization, GIS, remote sensing, NDVI, NDMI, TCW, BSI, SI, NDSI, semi-arid region,
Kattakurgan district.

Introduction

As the global population continues to expand, food scarcity is increasingly emerging as a pressing
global challenge. This issue is driven by multiple interrelated factors, including the limited capacity for
agricultural production, growing pressure on freshwater resources, constraints on cultivable land availability,
and ongoing climate change manifested through rising temperatures and increasing aridity. Among these
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drivers, soil salinization has intensified worldwide and has become one of the most critical constraints to
sustainable agricultural development and environmental resilience. Soil salinization not only deteriorates soil
structure and fertility but also substantially impairs crop growth and productivity, thereby posing significant
risks to food security and regional economic stability [1-3].

According to the definitions proposed in studies by Portuguese soil scientists, soil salinization refers to
the accumulation of soluble salts within the soil profile. This process is commonly associated with high
evaporative demand and may be further exacerbated by seawater intrusion and other geogenic or
anthropogenic factors. As emphasized by Ayers and Westcot, elevated salt concentrations increase osmotic
stress in the soil matrix, which in turn reduces soil water availability and restricts water uptake by plant
roots. Once salinity levels exceed crop-specific tolerance thresholds, soil salinization adversely affects plant
growth, transpiration, and yield formation, ultimately resulting in crop failure [4-5].

A substantial body of literature identifies soil salinization as a major driver of land degradation and
agricultural yield decline [6-7]. In arid and semi-arid regions, agricultural production is predominantly
dependent on irrigated farming systems. Under these conditions, high evapotranspiration rates, low
precipitation, and soil physical properties that limit infiltration facilitate the upward movement and
accumulation of salts in the topsoil. This process alters soil physicochemical characteristics and constrains
key soil functions, making salinization particularly severe in dryland environments.

From a process-oriented perspective, soil salinization is commonly classified into two principal types:
primary (natural) salinization and secondary (anthropogenic) salinization. Secondary salinization is mainly
induced by prolonged drought, the application of saline or low-quality irrigation water, and excessive use of
chemical fertilizers. These impacts are significantly intensified in areas characterized by insufficient or
poorly managed drainage infrastructure [8-9].

Primary salinization, in contrast, is driven by natural factors such as parent material composition,
physicochemical weathering of minerals, and marine water intrusion processes. Irrigated agricultural lands
are among the most vulnerable socio-ecological systems, with soil salinization contributing to the global loss
of approximately 14 km? of fertile land on a daily basis [10-11].

To mitigate and manage soil salinization effectively, numerous studies emphasize the importance of
producing reliable salinity maps. Continuous monitoring of salinity dynamics, combined with an integrated
assessment of geological structure, hydrogeological conditions, topography, slope gradient, slope aspect, and
climatic variables, enables a more comprehensive understanding of the mechanisms underlying salinization
processes and supports the development of targeted and context-specific management strategies [1, 3, 5, 11].

Conventional approaches to salinity assessment are labor-intensive, time-consuming, and spatially
constrained, as they rely primarily on point-based field measurements conducted over short temporal
intervals [1, 3, 10-16]. Consequently, the integration of advanced technologies is essential to enhance the
efficiency and reliability of decision-making processes in soil salinity management.

A growing body of evidence demonstrates that Remote Sensing (RS) and Geographic Information
System (GIS) techniques, particularly those based on satellite imagery, offer high potential for detecting,
monitoring, and mapping soil salinization [12, 14]. Remotely sensed data facilitate the analysis of spatial and
temporal variability, provide regional—to continental-scale coverage, and enable cost-effective long-term
monitoring.

In recent years, remote sensing has become a cornerstone of soil salinity assessment due to its ability to
provide high-resolution, multi-temporal observations across extensive geographic areas [10-12, 14, 16-17].

Materials and methods

To investigate soil salinization using remote sensing techniques, Kattakurgan District of Samarkand
Region was selected as the study area. Geographically, the district is located in a foothill and intermontane
zone, characterized by complex natural conditions.

From a geological perspective, the northern part of the study area is composed predominantly of
Ordovician, Devonian, and Carboniferous metamorphic and magmatic rocks of the Paleozoic era. In contrast,
the central part of the territory coincides with the axis of the Zarafshan syncline, where Quaternary deposits
are widely distributed along the river valley. The hydrogeological conditions of the region closely
correspond to its geological structure. In areas dominated by Paleozoic formations, groundwater
mineralization reaches up to 1 g/L, while the degree of groundwater mineralization increases progressively
toward the river channel (Fig. 1).

Geography and Sustainable Development. 2026, 2, 1(1) 7
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The climate of Kattakurgan District is sharply continental, characterized by hot, dry summers and cold,
dry winters. The average annual precipitation is approximately 289 mm (Fig. 2) [18-19]. According to
comprehensive soil surveys conducted in the region, the dominant soil types include gray soils (serozems)
and mountain brown soils (Fig. 3).

To identify the key factors influencing soil salinization in the study area, multiple data sources were
utilized:

» Remote sensing data: Landsat and Sentinel-2 satellite imagery were employed to derive spectral
indices indicative of soil and vegetation conditions.

» Topographic data: Digital Elevation Models (DEMS) were used to extract elevation, slope gradient,
and slope aspect parameters.

» Climatic data: Annual precipitation and evapotranspiration data were obtained from meteorological
sources.

» Anthropogenic factors: Distance to roads and proximity to rivers were derived from OpenStreetMap
datasets to assess human activity and water availability.

 Soil-related factors: Soil moisture and other relevant soil properties were determined through field
investigations.

Result and Discussion

Kattakurgan District is located in the middle reaches of the Zarafshan River, where the landscape is
dominated by erosional-accumulative terraces. These geomorphological conditions have facilitated the
deposition of gravel layers at depths of approximately 1-2 m within the soil profile, thereby promoting the
development of natural drainage conditions in the area.

An analysis of groundwater mineralization, flow direction, and depth to the aquifer revealed several key
patterns. Due to the gradual increase in elevation toward the northern and southern parts of the district,
groundwater flow is predominantly directed toward the Zarafshan depression. In addition, since the
Zarafshan River flows westward, groundwater movement also exhibits a westward component toward the
Lower Zarafshan region. Correspondingly, the groundwater table gradually decreases from east to west,
reflecting the regional topographic gradient and hydrodynamic regime.

LEGENDA

Hydrogeological units and their distribution

Dominant groundwater
mincralization, g/1.

L2 X3 e

Figure 1. Hydrogeological characteristics of Kattakurgan District (authors’ compilation)
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The observed spatial variability of groundwater mineralization in the study area is strongly controlled
by geological and geomorphological conditions, which play a critical role in soil salinization processes. In
both confined and unconfined aquifers, groundwater mineralization generally remains around 1 g/L,
reflecting the influence of Paleozoic lithological units and relatively effective natural drainage conditions.
However, a distinct increase in mineralization levels (1-3 g/L) is evident in the vicinity of the Kattakurgan
Reservoir, where hydrogeological conditions favor groundwater accumulation.

This pattern can be primarily attributed to the structural influence of the Kattakurgan syncline, which
acts as a natural groundwater convergence zone. The prolonged residence time of groundwater within this
synclinal structure enhances water—rock interactions, leading to increased dissolution of soluble salts and
subsequent enrichment of groundwater mineral content. When combined with high evapotranspiration rates
characteristic of the region, this process significantly increases the upward movement of saline groundwater
through capillary rise, thereby promoting secondary soil salinization in overlying soils.

Levelled tectonic
surfaces
Orogen zone

Dome-like and blocky mountain ranges|

and medium mountain massifs with
Late Pliocene—Quaternary relief
Intense weathering at

- 100-500 m depth

Dome-like and blocky mountain ranges

and low mountain massifs with Late

Pliocene-Quaternary relief 4 / Kattaqo'rg'on
Intense weathering at y 35y ombar]
- 100-500 m depth 4
Plateau-like weathering at
— 200 m depth

High escarpments and subhorizontal
surfaces of Late Pleistocene —
Holocene age

[I_] Flat or gently undulating

Transzonal surfaces of
river valleys
Alluvial
Valleys mainly composed of
E modern young alluvial fans
and accumulative terraces

Figure 2. Geomorphological setting of the study area (authors’ compilation)
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The geomorphological heterogeneity of Kattakurgan District further intensifies salinization dynamics.
The presence of three distinct geomorphological units—namely, the orogenic (mountain) zone, foothill
proluvial-deluvial plains, and alluvial river valleys—creates pronounced spatial differences in surface and
subsurface hydrological behavior (Fig. 2). In particular, the foothill plains and alluvial valleys, characterized
by gentle slopes and fine-textured sediments, function as accumulation zones for salts transported from
higher elevations. These areas are therefore more vulnerable to salinization, especially under intensive
irrigation practices and insufficient drainage management.

Overall, the interaction between geological structure, groundwater mineralization, and
geomorphological setting emerges as a key driver of soil salinization in the study area. These findings
underscore the importance of integrating hydrogeological and geomorphological analyses into salinity risk
assessments and remote sensing—based monitoring frameworks to support sustainable land and water
management strategies in arid and semi-arid environments.

The northern part of the region is distinguished by dome-shaped and blocky mountain ranges belonging
to the Late Pliocene—Quaternary age. In this area, relief forms developed on deeply fractured, thick
metamorphic and igneous rocks at depths of 100-500 m predominate.

Moving southward, the relief gradually transitions into lower mountains and foothills. The piedmont
zone, with elevations up to 200 m, consists of dissected plateaus and proluvial-deluvial cones. This zone is
covered by deposits of heterogeneous mechanical composition that are highly susceptible to erosion, have
low permeability, and are particularly vulnerable to salinization processes. Salinization is intensified here
because groundwater rising from river valleys brings dissolved salts to the surface, where they accumulate
due to strong evaporation.

The southern part is occupied by the Zarafshon River valleys and the alluvial plains surrounding the
Kattakurgan Reservoir. These areas are composed mainly of young alluvial deposits, accumulative terraces,
and sandy—loamy sediments. This zone is characterized by high soil moisture and a relatively shallow
groundwater table. As a result, strong capillary rise of water occurs, creating favorable conditions for the
intense development of soil salinization processes.
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Figure 3. Annual precipitation map of Kattakurgan district (compiled by the authors based on WorldClim data)

10 ISSN 3106-9649 (Print) ISSN 3106-9657 (Online)



Comprehensive Analysis of Sail ...

The geomorphological stratification of the study area plays a decisive role in shaping the dynamics of
soil moisture, groundwater levels, evapotranspiration intensity, and salinization processes. In particular, the
flat topography of alluvial plains, combined with shallow groundwater, facilitates rapid evaporation, which
promotes salt accumulation in the soil profile. Conversely, piedmont regions, characterized by lower
permeability and more heterogeneous relief, are more susceptible to secondary salinization, highlighting the
interplay between terrain morphology and hydrogeochemical processes.

Despite relatively low groundwater mineralization, the region experiences extreme continental climate
conditions, characterized by high temperatures and limited precipitation. These factors collectively accelerate
evapotranspiration, thereby intensifying surface soil desiccation and promoting salinization. According to the
National Atlas of Uzbekistan, the area receives approximately 2,800-3,000 hours of sunshine annually,
corresponding to 7,900-8,300 MJ of total solar radiation per square meter, of which 6,000-6,900 MJ is direct
radiation. Seasonal variations in atmospheric pressure (1,024-1,003 mb) and moderate wind speeds (1-2 m/s
in winter, ~1 m/s in summer) further influence the water balance by modulating both evaporation and
convective transport of moisture [20-21].

Climatic data reported by F. Abdikulov indicate a mean annual air temperature of 14.8°C, with
extremes reaching 27.4°C in July and dropping to 2.9°C in January. Relative humidity exhibits pronounced
seasonal variation, ranging from 43% in summer to 77% in winter [18]. Precipitation patterns are equally
heterogeneous: WorldClim datasets estimate average annual rainfall at ~300 mm in the Zarafshan valleys
and up to 430 mm in the Aktou Range (Fig. 3), emphasizing the role of topography in modulating local
hydrological inputs.

For the assessment of soil salinization using remote sensing and GIS approaches, reference
evapotranspiration (ET,) emerges as a critical parameter, providing a quantitative basis for evaluating the
regional water balance and the progression of salinization processes. In this study, ET, was computed using
the FAO-56 Penman—Monteith model, ensuring methodological consistency with internationally recognized
standards (1) [22]:

900
T +273U2(e§ c)

A+v(1+0.34U,)

0.408A(R, —G)+y
ET, =

1)

Notations:

ET, — reference evapotranspiration;

A — slope of the saturation vapor pressure curve;
Rn — daily net radiation;

Y — psychrometric constant;

T — mean daily air temperature at 2 m height;
U, — wind speed at 2 m height;

es — saturation vapor pressure;

e, — actual vapor pressure.

The integration of geomorphological, climatic, and hydrological data thus allows for a nuanced
interpretation of salinization dynamics, illustrating how landscape morphology, climate variability, and
groundwater characteristics collectively influence soil-water interactions and agroecological vulnerability.

The above (1) formula incorporates key climatic parameters such as solar radiation, air temperature,
wind speed, and atmospheric humidity, while also enabling the analysis of evapotranspiration processes
influenced by groundwater, hydrogeological conditions, and topography (e.g., slope aspect). Using this
approach, the annual reference evapotranspiration (ETo) for the study area was estimated at approximately
1,700-1,760 mm. This exceptionally high potential evapotranspiration serves as a critical indicator for
evaluating regional water resource dynamics and soil salinization processes.

Climatic characteristics indicate that evapotranspiration sharply increases during summer months,
whereas the near absence of rainfall during this season reduces surface soil moisture to minimal levels.
Under such conditions, particularly in river valleys and irrigated areas with relatively shallow groundwater,
intensive evapotranspiration and evaporation occur even within the soil aeration zone. The resulting upward
movement of soil solutions, followed by water loss through evaporation, leads to salt accumulation in the
surface soil layer. Consequently, high ETo values, low precipitation, and shallow groundwater collectively
exacerbate salinization in these areas.
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Topography, particularly slope aspect, plays a significant role in soil salinization. In Uzbekistan,
western, northwestern, and northern slopes receive relatively less solar radiation, retain moisture for longer
periods, and tend to have denser vegetation cover. Conversely, southern slopes, characterized by sparse
vegetation, experience rapid runoff and rill formation. Direct solar radiation incidence at steep angles and
prolonged exposure on southern slopes enhances evaporation from both the soil and shallow groundwater,
causing salts to accumulate. Additionally, rainfall on southern slopes often either evaporates before
infiltrating or generates surface runoff, preventing effective leaching of salts. In contrast, on northern slopes,
vegetation slows runoff and promotes infiltration, facilitating the downward leaching of salts from the
surface layer. These processes were also observed to be characteristic of the study district.

In the central part of the district, the terrain is very gentle, with an average slope of only 1.5°, whereas
in the Aktau Range, slopes can be as steep as 54° (Figs. 4-5). Soil types in Kattakurgan district vary
significantly due to geological structure, geomorphology, hydrology, and climate, which in turn influence the
spatial variability of salinization. The area is dominated by brown and gray soils (Fig. 6).
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Figure 4. Slope aspect map Figure 5. Slope gradient map of the slopes
of Kattakurgan district in Kattakurgan district

Brown soils (marked as 1 on the map in Fig. 6) are located in piedmont areas, with strong slope erosion,
high skeletal content, and weak carbonate presence. These soils are well-drained, have low water retention,
and are highly resistant to salinization. Thus, these zones are low-risk areas for salinization because the steep
terrain and rapid water flow prevent salt accumulation.

Gray soils (marked as 2 on the map in Fig. 6) are moderately to strongly eroded and contain coarse
skeletal material. These soils exhibit favorable physical properties, strong drainage, and low water retention,
making them similarly resistant to salinization. Salts do not rise to the surface, and water infiltrates into
deeper layers, limiting surface salinity.

In most parts of the district, typical gray soils dominate, which are classified into 16 types based on
erosion, skeletal content, carbonate presence, sandiness, and reclamation status [19]. This is the largest soil
area in the region and also the site where salinization processes are most active. These soils are generally
sandy to moderately sandy, which facilitates rapid water percolation. In many locations, a gravel layer exists
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at a depth of 0.5-1 m, causing irregular groundwater levels. Some of these soils have a history of irrigation,
while others are newly developed. Additionally, weak to moderate salinization is observed in many areas.

Figure 6. Soil map of Kattakurgan district (authors’ compilation)

Newly irrigated typical gray soils (marked as 3, 9, 10, and 11 on the map in Fig. 6) are recently
developed reclamation areas. Due to the presence of gravel layers, water drains rapidly, but infiltration is
uneven and water loss is substantial. Consequently, capillary rise of salts accelerates under new irrigation,
increasing the risk of salinization.

Non-irrigated (rainfed) typical gray soils (marked as 4, 5, 6, 7, and 8 on the map in Fig. 6) are
characterized by low rainfall, high evapotranspiration, and limited water availability, which deepen the
aeration zone. As a result, soil salinization does not develop extensively, though salt accumulation may occur
during drought years.

Salinized gray-steppe and steppe soils (marked as 12-19 on the map in Fig. 6) represent the primary
salinization hotspots in the district. These soils are formed along elevated groundwater zones, river terraces,
and adjacent areas. Their composition, often of steppe and alluvial origin, results in a denser soil structure. In
irrigated areas, strong capillary rise occurs, and the 0.5-1 m gravel layer limits downward moisture
infiltration, further promoting salinization.

The light-colored gray soil area (marked as 20 on the map in Fig. 6) represents the most problematic
soil type in the district, exhibiting moderate to severe salinization. These soils have recently been subjected
to irrigated agriculture and are of alluvial origin, containing interlayers of gravel. Salinization is particularly
intense here because groundwater is relatively shallow, drainage is poor, and evaporation rates are high.

In recent years, soil salinization, which is increasing in extent and occurring on a global scale, has
become a critical issue and an important field for research. Many researchers have analyzed soil salinization
using various methodologies based on remote sensing techniques. In particular, Landsat Collection 2 Level-2
8/9 OLI/TIRS imagery is widely employed for such studies. As is well known, these images contain 11
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spectral bands used for measuring different parameters. Among them, the bands most indicative of soil
salinity are blue (B), red (R), near-infrared (NIR), and shortwave infrared (SWIR1), as these wavelengths
effectively reveal the saline surface of soils. However, other indices and parameters are also important for
accurately assessing salinization.

One of the earliest approaches in this field was developed by Rikimaru and Miyatake (1997), who
proposed the Bare Soil Index (BSI) to identify exposed soils. This method has since been widely applied by
numerous researchers [13]. For creating such maps, spectral bands 2, 4, 5, and 6 are typically used (2):

ag) _ (SWIRL+ Red) —(NIR + Blue)
~ (SWIR1+ Red)+(NIR +Blue)

)

The resulting Bare Soil Index (BSI) values range from —1 to +1. Values closer to —1 indicate that the
soil surface is either highly moist or densely covered with vegetation. Conversely, values approaching +1
signify exposed soil surfaces with little to no vegetation and minimal surface moisture, directly reflecting
soil-driven evapotranspiration. Consequently, areas with high BSI values can be interpreted as zones
susceptible to salinization. The BSI map for Kattakurgan district was also generated (Fig. 7). To ensure
accurate and reliable data, it is advisable to select periods with clear skies and minimal precipitation;
therefore, July was chosen for this analysis.
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Figure 7. Bare Soil Index (BSI) map of Kattakurgan district

According to this index, in July, the majority of the district exhibits exposed soil surfaces. Only in
cultivated areas, particularly cotton fields, does the soil retain moisture and support vegetation growth.
Consequently, relatively vegetated areas are primarily observed along rivers and streams, where water
resources are available. By September, due to the decrease in temperature compared to July, the extent of
exposed soil surfaces is reduced. Additionally, while cotton fields were not fully green in July, they reach
full maturity by September.
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In summary, the BSI allows the identification of potential salinization zones in the northern and
southern parts of the district. However, it should be noted that this index provides information only about
the soil surface layer.

For assessing soil salinity, the Salinity Index (SI) is also widely used. There are more than ten
variants of this index [3; 13; 15-16]. The most commonly applied version is calculated as the ratio of the
red to near-infrared spectral bands multiplied by 100 [15]. The most frequently used formulas for this
index are presented below (3, 4):

Sl = Blue — Red Sl = NIR —SWIR
Blue + Red (3) or NIR +SWIR (4)

This method also represents a surface-based indicator, meaning that it reflects salinity only in the
topsoil and does not detect salinization occurring in deeper soil layers. When the salinity index map was
generated for Kattakurgan district, it was found that the soils across the area generally exhibited low to
moderate salinity (Fig. 8). Moreover, higher salinity index values were observed in the typical gray soils
under irrigated agriculture. Similar to the BSI, the Sl values range from -1 to +1, where values closer to
+1 indicate stronger salinization, while values near —1 correspond to moist soil or areas covered with
vegetation.
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Figure 8. Soil Salinity Index (SI) map of Kattakurgan district (compiled by the authors based on remote sensing data)

Another index used for assessing soil salinization is the Normalized Difference Salinity Index (NDSI)
(5) [3; 16-17], also referred to as the Normalized Difference Soil Index (NDSI) (6). Although these methods,
like the S, are among the most widely applied formulas, different researchers employ them in varying ways
for salinity assessment [23-24].

_ Red-NIR (5) NDSI — SWIR —Green ()

NDSI =
Red + NIR SWIR + Green

Geography and Sustainable Development. 2026, 2, 1(1) 15



M.M. Avezov, A.M. Elmurotova, A.l. Amanzholov

Both NDSI formulas were applied to assess soil salinization in the district, and they were represented in
two distinct visual formats. In the map analyzed using Bands 4 and 5, non-cultivated areas (light yellow /
beige) are clearly distinguished. Irrigated fields (green) are prominently visible, as the NIR band is sensitive
to soil moisture and vegetation.

In contrast, the map derived from Bands 6 and 3 highlights dry soils and salinized areas in positive
colors (light yellow—white), while vegetated areas and water bodies appear in negative or near-zero values
(blue—purple). This is because SWIR1 is sensitive to moisture and salinity, while the Green band responds to
soil and vegetation, making this method effective for distinguishing mineral properties of the soil.

Analysis of these maps clearly identified areas used for agriculture along water-rich zones, such as the
Karadarya and Akdarya regions. However, in the northern part of the district, within the Aktau Range where
the Aktau series prevails and agriculture is not practiced, the map still shows positive values. Comparing this
with slope gradient and aspect maps (Figures 4-5) reveals that positive values in these areas correspond to
slopes ranging from 15° to 50°, with aspects predominantly north and northwest in some locations.

The analysis of the Normalized Difference Salinity Index (NDSI) also reflected the influence of soil
types and underlying gravel layers. Areas with salinized or salinity-prone soils are identifiable on the NDSI
map. However, due to the ongoing vegetation period in much of the district during the analysis period, the
results were not fully pronounced.
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Figure 9. Normalized Difference Salinity Index (NDSI) (5)
and Normalized Difference Soil Index (NDSI) (6) maps of Kattakurgan district

To account for the influence of vegetation during this period, many researchers emphasize the
importance of using Normalized Difference Vegetation Index (NDVI) and Normalized Difference Moisture
Index (NDMI) maps when studying soil salinization via remote sensing [13; 14-16]. For generating these
maps, Landsat imagery is employed, with the red band (Band 4) and near-infrared band (Band 5) used for
NDVI, and the near-infrared and shortwave infrared bands (Band 6) used for NDMI. The calculation
formulas for these indices are widely accepted and consistently applied across studies:

| _ NIR—RED

| _ NIR-SWIR
NIR + RED

NDV =
NIR +SWIR

(7) NDM )]
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The generation of NDVI and NDMI maps for the Kattakurgan district confirmed the aforementioned
scientific observations. In July, a large portion of the area is covered with cultivated vegetation, irrigated
through agricultural practices. Additionally, groundwater during this period is relatively shallow, which
further increases soil moisture. As a result, despite the presence of soil salinity, salts are not readily visible
on the surface due to the reflectance of vegetation or because the minerals dissolve in water and become part
of the soil solution.

Comparing the Normalized Difference Salinity Index (NDSI) map with the NDVI and NDMI maps
revealed a clear correspondence. Areas indicated as non-salinized on the NDSI map coincide with regions of
dense vegetation cover and higher soil moisture levels, confirming the reliability and complementarity of
these indices in assessing soil salinity.
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Figure 10. NDVI (7) and NDMI (8) maps of Kattakurgan district

In the Kattakurgan district, the Tasseled Cap Wetness (TCW) method, which identifies vegetation and
soil moisture, is considered particularly suitable for assessing soil salinization. TCW can, in some cases,
provide a more accurate representation of salinization than NDSI or SI, making it well-suited for the study
area. This is because remote sensing analyses have shown that the region exhibits dense vegetation,
advanced agricultural activity, extensive irrigated areas, and high soil moisture.

The NDSI, developed for the district, does not effectively reflect soil salinization in areas with dense
vegetation, as it is primarily effective in bare soil regions. In contrast, TCW can provide more accurate
results in such contexts because it isolates moisture rather than vegetation. Additionally, TCW is highly
sensitive to the SWIR bands, which respond to soil moisture, vegetation water content, and signals from
saline minerals. Salinized soils exhibit strong absorption and reflectance anomalies in the SWIR spectrum.

Although TCW was first developed in 1984 [25], its application in soil salinity studies and calibration
for Landsat 8/9 imagery has been extensively documented, particularly in arid and semi-arid regions by
Allbed and Kumar [12]. The TCW results for the district were determined based on these studies
(Fig. 9) [12].

TCW=0.1511-Blue+0.1973-Green+0.3283-Red+0.3407-NIR—0.7117-SWIR1-0.4559-SWIR2 9)
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According to the TCW results generated for Kattakurgan district, areas with low TCW values
(-47,000 to —7,200) represent the most salinity-prone zones of the district, which correspond closely with the
NDSI (salinity) indices. Areas with high TCW values are well-irrigated and sufficiently moist, indicating a
low risk of salinization.

These results provide information on soil salinization within approximately the top 5-10 cm of the soil
surface. If salinization occurs deeper than 10 cm, remote sensing methods may not effectively detect it.
Accurate information for deeper soil layers can be obtained through soil profiling and geochemical analyses.

TCW value
[ |-47000--14 000
| |-13000--7 200
| |-7100--5500
|| -5400--2900

[ 2800 - 17 000 BT

Figure 11. Tasseled Cap Wetness (TCW) map of Kattakurgan district

The GIS- and remote sensing-based analyses of soil salinization in Kattakurgan district provided an
opportunity for an in-depth examination of the internal interconnections among natural components,
morphological zonation, moisture distribution, salinization processes, and ecological stability. The study
integrated geomorphology, hydrogeology, annual precipitation, soil types, slope gradients, and aspect, along
with remote sensing indices—Normalized Difference Vegetation Index (NDVI), Normalized Difference
Moisture Index (NDMI), Tasseled Cap Wetness (TCW), Bare Soil Index (BSI), Salinity Index (Sl, two
types), Normalized Difference Soil Index (NDSI), and Normalized Difference Salinity Index (NDSI).

1. Influence of geomorphology, slope, and aspect

The district’s relief primarily consists of plains and Quaternary deposits, including river terraces,
erosion-accumulative terraces, alluvial fans, and flat zones near reservoirs. These landforms directly
influence vegetation density and salinization processes. Most of the area has slopes ranging from 0-3°, and
the flat relief slows natural drainage, which is clearly reflected in the SI and NDSI (salinity) maps, where the
salinized areas are concentrated.
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Aspect maps indicate that north-facing slopes receive less solar radiation, resulting in relatively moister
and cooler microclimates. In these zones, NDVI and NDMI values are higher compared to areas with
minimal anthropogenic impact, creating favorable conditions for vegetation growth.

2. Soil types and their effect on spectral indices

The district is mainly covered by gray soils, takir soils, and saline soils. Takir soils exhibit high
reflectivity and appear with elevated values in BSI and Sl results. Saline soils are distinctly identified as
bright, whitish textures on NDSI (salinity) maps.

Comparison of soil maps with spectral indices demonstrates that areas with sparse vegetation
experience strong salinization. Exposed soils in these areas show high BSI values and Sl values ranging from
—-0.74 t0 0.14 or —-0.55 to 0.51, depending on the calculation method.

3. Vegetation dynamics (NDVI, NDMI, TCW)

NDVI values across Kattakurgan range from —0.37 to 0.55, indicating moderate vegetation cover.
Higher NDVI values (0.14-0.55) are observed near water bodies, while dry and bare zones have lower
values.

NDMI values indicate vegetation moisture levels ranging from —0.4 to 0.45, reflecting moderate
moisture availability consistent with national climatic conditions.

The TCW index is directly associated with soil salinization in Kattakurgan. Positive TCW values
identify hydrated, saline zones with shallow groundwater. Comparison of TCW with NDVI, NDMI, BSI, and
Sl indices shows that areas with sparse vegetation, exposed soils, and high moisture content constitute the
primary salinization zones. TCW results align closely with the hydrogeological basis of salinization in the
district (groundwater mineralization, shallow water tables, high evaporation), confirming its reliability as an
indicator for remote sensing-based salinity assessment.

4. Salinization processes (Sl, NDSI, Normalized Difference Soil Index)

Salinization represents one of the district’s most critical ecological issues. SI values range from —0.74 to
0.51: values between 0.05-0.51 indicate strongly exposed soils, significant salinization, and unwashed areas,
whereas values below —0.3 correspond to vegetated, moist regions.

The Normalized Difference Salinity Index (NDSI) more precisely highlighted soil salinization and
revealed that salinized areas expand with increasing distance from the reservoir. This pattern aligns with
hydrogeological conditions, as areas with shallow groundwater experience intense evaporation and,
consequently, higher salinity. In some water-adjacent zones, NDSI (salinity) values reached 0.14.
Scientifically, these water basins can be associated with:

v’ water turbidity,

v flat and shallow relief,

v" salinization,

v' a mixture of aquatic vegetation.

When all layers are integrated, the Kattakurgan district can be characterized as follows:

» Vegetation: moderate overall, higher along water bodies.

» Salinity: strong in central and western parts.

» Moisture: high near water bodies, low elsewhere.

> Relief: relatively flat in the central area, with poor drainage.

» Soils: dominated by mountain brown, takir, and gray soils.

» Ecological stability: from moderate to low.

These results are scientifically coherent, clearly demonstrating the interrelationship: relief — drainage
— s0il — vegetation — salinization.

Conclusions

This study was aimed at a detailed analysis of soil salinization in the Kattakurgan district through the
integration of GIS technologies and remote sensing indices. The obtained results provided important
scientific insights for assessing the ecological condition of the region and for the sustainable management of
its natural resources.

1. Key scientific findings

e The NDVI, NDMI, and TCW indices confirmed the presence of moderate vegetation in the district.

e According to the Sl, soil salinity (NDSI), and soil type (NDSI) maps, the central parts of the district
were found to be highly prone to salinization.
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e Water bodies and riparian zones were delineated with high accuracy, demonstrating the seasonal
variability of water resources.

e Geomorphological and slope maps confirmed that in flat areas of the district, natural drainage is
slow, which intensifies salinization processes. Conversely, areas with steep slopes do not favor salt
accumulation due to rapid leaching.

2. Scientific and practical significance of the study

o The integrated use of remote sensing indices allowed the creation of a digital ecological passport of
soils in the Kattakurgan district.

e The results can serve as a basis for reclamation measures, agricultural planning, tourism
development, and environmental monitoring.

o Integrated soil salinization analysis made it possible to identify areas currently affected by
salinization (mainly newly irrigated lands) and areas potentially at risk in the future.

The application of remote sensing data in the Kattakurgan district provided high scientific and practical
results in identifying, assessing, and mapping soil salinization processes. BSI, SI, NDVI, NDMI, NDSI
(salinity), NDSI (soil), NDMI, and Tasseled Cap Wetness (TCW) indices, derived from Landsat 8-9 satellite
images in a GIS environment, accurately reflected the spatial structure of the physical and chemical
properties of the soil, moisture content, and salinization processes.

The results indicated that areas with intense salinization were mainly located in zones with takir and
gray soils and low vegetation cover (NDVI —0.37-0.05). High BSI and Sl values in these areas confirmed
the presence of bare soils with low moisture and high salt content. On NDSI maps, saline-alkali fields stood
out with bright, whitish textures, clearly showing the landscape signature of salinization processes.

NDMI and TCW indices effectively indicated vegetation and soil moisture dynamics, revealing uneven
moisture distribution across the district. TCW values ranged from —47,000 to +14,000, with particularly low
values corresponding to dry soils and areas with high salinization risk. NDMI results confirmed that in
agricultural lands lacking sufficient moisture, salinization processes intensify.

The study showed that the probability of increased salinization is higher in irrigated areas, zones with
relatively high groundwater levels, and areas where water mineralization is moderate. Groundwater levels in
the district ranged from 0.8 to 2.7 m, confirming its key role in salinization distribution. Comparison of
remote sensing indices with soil maps demonstrated the explanatory relationship between salinization
processes and landscape structure.

Practical recommendations based on the study:

1. Intensify reclamation washing in areas with strong salinization;

Modernize drainage systems and maintain stable groundwater levels;

Enhance agrobiological reclamation using halophyte plants;

Apply water-saving irrigation technologies extensively;

Establish green protective zones against erosion in open areas with high salinization risk;
. Regularly use remote sensing indices as monitoring tools.

In general, the study scientifically elucidated the natural-geographical bases of soil salinization in the
Kattakurgan district, its formation factors, and the possibilities of detection using modern remote sensing
methods. The results have significant practical value for making agrotechnical and reclamation decisions,
ensuring ecological sustainability, and increasing agricultural productivity in the district.
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M.M. OyesoB, A.M. EnmyparoBa, A.11. AmaHxx0510B

O30eKCTAHHBIH APUATI AHMAKTAPBIHAAFbI TONBIPAKTHIH
TY34aHy AMHAMHUKACBIH ['AK KoHe KAIIBIKTBIKTAH 30HATAY
HHAEKCTEPIH MaiiajaHbIN KelleHi Tajaaay

3eprTey reorpadusiiblk aknapatTeK kydenepai (IAX) sxone XKepai KaIIBIKTBIKTAH 30HATAY MHAEKCTEPIiH
(OKK3) maitnanana oTeIpbIn, O30ekcTaHHBIH KaTThIKOpFaH ayTaHBIHAAFB! TOIBIPAKTHIH TY3/1aHy IIPOIECTepiH
KeIICHAl TanJayra apHanFaH. 3epTTeylep TreoMopQOiorHs, THAPOTEOTOTHS, >KBUIABIK JKaybIH-IIAIIBIH
Meiiepi, OeTKeil rpaJneHTi, aCIeKTi XKOHE TOMIPAK TYPJIePi CHSAKTHI TAOUFU KOMIOHCHTTEP/Ii KAIIBIKTHIKTaH
30HATAyAbIH HEri3ri KepceTKiuTepiH OipiKTipeai, MbICajbl, O©CIMIIKTEP/iH HOpMalaHFaH albIPMALIBUIBIK
uaaekci (NDVI), buranmsly HOpMaianraH —adbipMamisuiblk  wHAekci (NDMI), mamakTel Kaamak
purFanapuibiFel (TCW), sxanmanam Tombipak wmHaekci (BSI), ty3many wmnpekci (SI) »xoHe Ty3aaHyABIH
HopMayanraH aisipMambuibK nHAekei (NDSI). TAXK oprackmma keHicTikTik Tangay yprisy ymris Landsat
8/9 rapemTeIk TYCipimiMaepi kommanenigsl. CombiMen katap ['AJXK xone JKK3-tammay 5KOJIOTHSIIBIK
TYPaKTBUIBIKTEI Oaranay, UppUTalysUIBIK-MEIHOPAMSUIBIK ic-TIapagap/sl JKocapiiay ,KaHe Cy PecypcTapblH
GacKapy/bl OHTaIaHIBIPy YINIH MaHBI3AB! aKkmapar Oepexni. Kemenmi Tocin 6acTanksl Ty3/1aHy aliMaKTapbH
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IO aHBIKTAyFa, OCIMJAIKTED MEH CY OKOJIOTHSUIBIK HpolecTepiH Oaranayra, COHJal-aK HerizJenrex
arpoTeXHHUKANBIK ’kKOHE METHOPATHBTIK HIEMIMAEpAl Kojnayra MyMKiHIik 6epeni. byn 3eprrey 'AXK sxone
JKK3 uHzaekcTepiHiH yiineciMi TONBIPAKTHIH TY3AaHYBIH OaKbIIay KoHE XKapThllai KypFak aifMaKTapia sxepii
TYpaKTHl Gackapyabl 6acKapy YIIiH CEHIMII aHe THIMII Kypall eKeHiH KepceTe.

Kinm ce30ep: TonbipakThiH Ty31aHybl, ['AXK, kambikTeikTan 30aaTay, NDVI, NDMI, TCW, BSI, SI, NDSI,
apuaTi aiiMak, KaTTeIKOpFaH ayJaHbL.

M.M. Age3oB, A.M. DnmyparoBa, A.11. AMaHX0J10B

KoMiuiekcHbIN aHAJIN3 IMHAMUKH 32COJICHHUS 10YB
B CEeMHMapHIHBIX paiioHax Y30ekucTaHa ¢ ucnojn3osannem 'NC
¥ HH/IEKCOB THCTAHIMOHHOIO 30HAUPOBAHMA

JlaHHOE MccileoBaHKe MOCBSIIEHO KOMIUIEKCHOMY aHAIIM3Y IPOIECCOB 3acojIeHus TouB B KarTakypranckom
paiione (Y30eKkuCTaH) ¢ HCIOJIb30BaHUEM reorpaduueckux uHpopMannoHHEIX cucteM (I'VIC) m unzmexcos
JIUCTaHIMOHHOTO 30HIupoBanus 3emin ([I33). MccnenoBaHWs HHTErPUPYIOT NPUPOJHBIE KOMIIOHEHTHI,
BKJIIOYasi TeOMOP(OIIOTHIO, THIPOTE€OJIOTHIO, TOJJOBOE KOJIWYECTBO OCAIKOB, IPAJUCHT CKIOHA, ACTEKT W
THIIBI TI0YB, C KITIOYEBBIMH TTOKA3aTeISIMU JUCTAHIMOHHOTO 30HIMPOBAHUS, TAKUMH KaK HOPMAJIN30BaHHBIH
Pa3sHOCTHBIN HHIEKC pacTuTedabHOCTH (NDVI), HopMann30BaHHBIN pa3HOCTHBIN HHAEKC BiaxxHocTu (NDMI),
BIaXHOCTh Oaxpomuaroi muisanel (TCW), umumekc romeix mouB (BSI), manmexc 3acomennoctu (SI) u
HOPMAaJIM30BaHHBIA pPa3HOCTHBIN HHAECKC 3acoineHHOCTH (NDSI). Jlns mpoBemeHHs NTPOCTPAHCTBEHHOTO
anamms3a B ['MC-cpene ObuM MCHONB30BaHbI CIyTHUKOBBIe cHUMKM Landsat 8/9. Kpome Toro, I'IC u PC-
aHaNU3 MPEJOCTaBILIIOT BAXKHYIO HH(OPMAIHIO I OLEHKH SKOJOTMYECKOH yCTOHYMBOCTH, ITTAHMPOBAHUS
UPPUTAIIMOHHO-MEJIMOPATUBHBIX MEPONPHUATHH W ONTUMHU3ALUHM  YIPABICHHUS BOIHBIMH pPeCypcaMu.
KoMmrutekcHBIi MOAXO0/ ITO3BOIISIET TOYHO ONPEAEIUTD IIEPBUYHBIC 30HBI 3aCOJICHHS, OLICHUTH PACTHTEIEHOCTh
U BOIHBIC OHKOJIOTHMYECKHE MPOLECCH, a Takke MOANCPKUBAaTh OOOCHOBAHHBIE AarpoOTEXHHUYECKHE H
MEIHOPATHBHBIC PEUICHUS. DTO HCCIECAOBAHUE IEMOHCTpPHPYET, 4To coueranue mHaekco [MC u [133
SBJIACTCS HAJCKHBIM U 3(Q(PEKTHBHBIM HHCTPYMEHTOM JUII MOHHUTOPHHIA 3aCOJICHHS TIOYB M PYKOBOACTBA
YCTOHYMBBIM YIIPABIE€HUEM 3€MJIEH B MTOTy3aCyIJIUBBIX pailoHax.

Kniouesvie cnosa: 3aconenue nous, 'MC, nucranumonHoe 3ounuposanue, NDVI, NDMI, TCW, BSI, SI,
NDSI, cemuapunsslii peruos, Katrakypranckuii paiioH.
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DOYyHKIMOHAIABI CAyaTThLIBIKThI KAJBINTACTHIPYAA
reorpadusi cabakTapblH KYPbLIbIM/IAy TEXHOJIOTUSIChI

Maxkanaga QyHKIMOHAIIBI CAyaTTBUIBIKTBI KaJIbINTACTBIpyAa reorpadus cabakTapblH —KypbUIBIMAAY
TEXHOJIOTHSCHIHBIH TIEIarOTUKANBIK ONeyeTiH aiKplHmayra apHamraH. Kasipri Oimim Oepy >xyieciHae
(yHKOMOHANABI CayaTTBUTBIK OiMiM  alyIIbUIapAbIH aiFaH OiMiMIH KYHOETIKTI eMmipAae, OJIeyMeTTiK-
SKOHOMHKAJBIK KOHE KociOW jKarmasTrapia THIMII KoJigaHa airy KaOineriMeH cumatTtanansl. Ockl TYPFBIIaH
arFaHja, reorpadus MoHi TaOWFH, AIEYMETTIK XKOHE SKOHOMHKANBIK YAepicTepli KeleHai TypAe TYCIHAipy
apKBUTBl OKYIIBIIAPABIH (YHKIHMOHAIAB! CayaTThUIBIFBIH JaMbITy[Ja MaHBI3/bl OpPBIH alajsl. 3epTTeyiae
reorpadusi cabakTapblH KypbUIBIMAQYABIH 3aMaHayHd TEXHOJOTHSIIAaphl KapacTBIPbUIFaH. ATam aWTKaH.a,
cabaKThIH MakKcaT Koo, NMpoOIeMalbIK JKaFAasT TYIbIpY, aKIapaTThl TAAay, NPaKTUKAIBIK KOJJIAHY JKOHE
peduexcrss Ke3eHAepiH Kyienl YHBIMAACTBIPY JKOJIAphl YCHIHBUFaH. KypbulbIMIay TEXHOJOTHSACH OiTiM
ANMyIIBUIAP/IBIH ChIHH OWNAYbIH, KEHICTIKTIK Taljay JaFAbUIapbIH, KAPTaMEH, CTATHCTHUKANBIK JAEPEKTEPMEH
JKYMBIC Kacay KaOUleTTepiH nambITyra MYMKiHAIK Oepeni. CoHBIMEH Karap 3epTTey OapbIChIHIA
(hyHKIMOHANABI CayaTThUIBIKTHIH Kypamaac OeiKTepi — aKmapaTrThlK, KOMMYHHKATHBTIK, JIEYMETTIK JKOHE
3epTTEYNIUTIK  Ky3bIpeTTepAi reorpadus cabakTapblHIAa KalbINTACTBIPYABIH OMICTEMENK TETiKTepi
afKpIHAANABL. 3epTTey HaTXKeIepi reorpadus MoHI MyFamiMAepiHiH TaXipuOecinae, oKy OaraapiamMaiapblH
KeTinaipy/e xkoHe 0iiM 6epy MmpoLeciHiH canacklH apTThIpyAa KoJIaHyFa OarbITTaIFaH.

Kinm co30ep: (yHKIMOHAIIBI CayaTThUIBIK, pedekcHs, KYpbUIbIMAAy TEXHOJIOTHSCHl, KOMMYHHKATHBTIK
KY3BIPET, Marabl, TudepeHInanabl OUTIKTUTIK.

Kipicne

Kazipri ke3nge reorpadusiHbl OKBITY OJICTEMECIHAETi FBUIBIMUA 3epTTEYJepAiH 0acThl OaFbITHI
reorpadusIIBIK OopTa OLTiM Oepysi MoJepHU3alMsIIay, Kbl OiTiM OepeTiH MeKeMmeseperi OKy YpaiciH
KETUINIPY JKOHE Jie OChl MeKemenepre reorpadus MOHIHIH MyFraliMiH JaibiHgay. [eorpadusHbel OKbITY
o/licTEeMECiHIH ©3€KTi CypaKTapblHa >KailIbl OiliM OepeTiH opTa MeKTenTepieri reorpadus MoHIHIH OpHBI,
MEKTel TeorpadUsChIHBIH KOHIIETIIHSCHI, MEKTEN Teorpaduschl KYPChIHbIH KYPBUIBIMBL, TIOHHIH KYPBUIBIMBI
MEH Ma3MYHBIHJIAFbI OKBITYBIH MOCEINIEEPiH 3ePTTeY 9MiCTepi, MeJaroruKalblK capantama, OHbIH TypJiepi
KaTaipl.

Kazipri ka3ak MekTeOiH >KaHApTy TYKBIPBIMIAMACHl JKalmbl OuriM OepyaiH j>kaHa OachIMIABLIBIFBIH
AHBIKTaAbI, OHBIH OOJKaMbl OOMBIHINA, OKBITY YPHICi YJATICIHIH KaJdbIITaCybl MYFaTIM-OKYIIBI, OKYIIIBI-
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(DyHKLI,VIOHaJ'I}J,bI cayaTTblbIKTbl KanblinTacTbipyaa...

MYFalliM BIHTBIMAKTaCTHIFBIHBIH KapbIM-KATBIHACH! HETi3iHIE AaMybl iCKE acaibl, op TYpJi OKBITY diCiHIH
yineciMai Kemicyi, TYpii OKBITY iC OpeKeTiH KOJNaHyAbl KamTamachid erefi. Ochl KYHABUIBIKTap.IbIH
OapibIFel )kaHa OybIH MeKTenTepinzae reorpadusgan OimiM OepymiH mamy Heri3iH Kypaiasl. MekTenTiH op
caTbICBIHIAFEl TeorpadusHbl OKBITYIAFbl OUTiM-TopOMe MakcaTbl, Ma3MYH KYPBUIBIMBIH ipiKTe€y MPHUHIHIT
0acTel OACBIMIBLIBIK.

Mamepuanoap men adicmep

Koram kopiaran opTagarbsl e3repictep MeH reorpadus FHUIBIMBIHBIH JKETICTIKTEpiH €CKepe OTBHIPHII,
MekTenTeri reorpadus OumiMiHe ecim Kene JKAaTKaH YPIakThlH TeorpadusulblK CayaTThUIBIFBI MEH
reorpausIBIK MOIEHHUETIH KoTepyai OacTel MiHAET nenm ecenTeini. Mekrenrteri OiTiM amymIbIIapibiH
reorpadusIIBIK OLTIM JEHTeiiH apTTRIpyAa OKY KYpaJAapbIHbIH alaThlH MaHbI3BI 6TE 30P.

OyHKIMOHANABIK CayaTTBUIBIK — aJaMAapiblH OJICYMETTIK, MOJCHH, CasiCH YXKOHE SKOHOMHKAIIBIK
KbI3MeTTepre OeJiceHe apanacybl, sSFHM OYTiHTI >kahaHmaHy noyipiHaeri 3aMaH arbIMBbIHA, JKaCchbIHA Kapai
i1ecyi, amaMHBIH MaMaHIBIFBIH OpIaifbIM JKETUIIPIll OTHIPYHI.

bazanblKk cayaTTBUIBIK — MEKTEN KaOBIpFachlHAA KAJIbINTACAThIH, OOJallaKTa ©3iH-631 JaMBITYIbI,
aJlaMHBIH CayaTTBUIBIK JCHICHIH apTTBIPYIbl KaMTaMachl3 €TETIH CayaTThUIBIKTBIH HETI3ri JCHreii. An
(hYHKIIMOHANIBIK CayaTThUIBIK — TYJIFAIBIK KY3bIPETTUTIKTEPAl Maiiiamanyra MYMKIHAIK OepeTiH >KOFapbl
CayaTTBUIBIK JCHIeHiH CUMIATTalThIH YFbIM [ 1].

CayaTTbUIBIK YFBIMBI — JOCTYPJi TYpAE eKe TYIFaHbIH I'PaMMaTHKAJbIK HOpMallapra cail OKy MEH
a3y JaFIbUIapbliH UTepy Aopexkeci. ¥ITTHIH MiHE3-KYJIKbIHA caif — OipaeH-0ip 0a3ablk KepceTKimTep MeH
QJIEYMETTIK-MOJICHH JaMybIHBIH Oer-OefiHeci. (CayaTThUTBIK YFBIMBIHBIH Ma3MYHBI TapuUXH TYpPFBIIA
KOFaMJIbIK TaJIaliTap MEH MHIUBHUJKES KOMBUIATHIH TaJalTapiAblH €H TOMCHT1 IICKTIK JICHIeHiHIH e3repyiHe
0aifTaHBICTHI ©3TEPICKE YIIBIPAIBL.

1969 xbUIBl KBIpKYHEK aiibiHna TerepaH KamacblHIa ©TKEH CAayaTCHI3JBIKTHI JKOI OOWBIHIIA aFapTy
casacbl MUHUCTpJIEPiHiH JIYHHEXKY3UIIK KOHIpECciHIe anFall peT «(QyHKIMOHANIBIK CayaTTBUIBIK) TEPMHHI
€Hr13UI1.

1970 xpUImapAblH OpTacklHA JAeliH (YHKIIMOHANIBIK CayaTTBUIBIK YFBIMBI alaMAapiblH Kociou
KbI3METIMEH OalIaHbICThI OOJIJIbI. YaKbIT 6T¢ KeJie FaHa FhUIbIM/A OYJI YFBIM JKaH-)KaKThl 3epTTeNe 0acTabl.
OyHKIIMOHAT/IBI CayaTThIIBIK KOMIBIOTEPIIK CayaTTBUIBIKTHI, CasiCH, IKOHOMHUKAIIBIK CayaTThUIBIKTBI JKOHE
op TYPJi KAMTHTBHIH oMOe0an aJeyMeTTiK KyObUIBIC PEeTiH e KapaCTHIPBULILI [2].

OYHKIMOHAIIBIK CAyaTTBUIBIK OLTIMHIH SPTYPIIi KbI3METIMEH OaiIaHBICTBI OipIKTIPETiH KEeKe TYJIFaHBI
QJIIEYMETTIK Oarmapiay 9JIiCi peTiHAe 9pEKET eTe/ll JKOHE KOoJIaHOabl O11iM HETi3iH/Ie eMIpJIiK MiHAEeTTEpIl
menry KaOineri periHae allKbiH KepiHeni. MyHIail cayaTThUIBIK afaMIapblH QJII€YMETTIK, MOJICHHU, CasCh
JKOHE PKOHOMHUKAJIBIK KBI3METKE KaThICYybIHA, COHJIaii-aK eMip OOMBI O1lliM alTyblHa BIKMAN eTeTiH (aKTopFa,
KOFaMJIBIK 9JI-ayKaTThIH HHMKATOPbIHA aliHATIA/IbI.

Kazipri ke3eHne (QYHKIMOHAIABIK CAyaTThUIBIK YFBIMBI MarbIHACHl JKaH-)KAKThl 3EPTTENIN, KOFam
MAMYBIH TEXKEYIi CayaTCBhI3IBIKTHI KOO MAaFbIHACHIH/IA FaHA €MeC, YFBIMIBIK MAarblHACHl 1C-OpPEKETTiH
HOTHXKECI TYPFBICBIHIA CayaTCHI3JBIKTHI KO MEXaHH3MJEpi MEH TOCUIAEpiH i3[ey Macereci peTiHae e
KapacThIpbuIael. Kasipri aknmapaTrranFaH kaHa Koramjaa (YHKIMOHAIBIK CayaTThUIBIK OapiiblK KOFaMJIbIK
JEHTeHIIePIiH OPEKET HOTIKECIHIH JKETICTIK TyHini OonMak. XKaHa cunarra (yHKIIMOHAIIBIK CayaTThUIBIK
MaFbIHAIBIK TYPFbIIa KEHEeHil, MOJACHUETTIIK aTpuOyThI 1opekeciHe NeiH KoTepiii.

Kenec ncuxosorsl A.A. JIeoHTbeB alThill KeTKeHICH: «DyHKIMOHANIBI CayaTThl ajaM — OMIpiHIH
0apIIBIK CATHICHIH/IA TIPIILTIK €Ty YIIH ajnFaH OiLTiMi, TaFJpUTaphl MEH KaOiJeTTUNIKTEPiH dJIEyMETTIK KapbIiM-
KaTbIHAC YIIIiH KOJIJJaHa aJaThIH ajam.

M.A. XononHas eHOekTepiHje xanmbl OiniM Oepy mpolieciH pedopmanayia eki 0a3aiblK YFBIMJIBI
aHBIKTayFa OONATBIHABIFBI alTbUIFaH. ON KY3BIPETTUTIK KOHE (PYHKIIMOHAIJIBIK CayaTTBUIBIK YFBIMJIAPEI
CKEHIH aTan eTeli. ATaJFaH YFBIMIAD OKBITYABIH HOTWXKECI jKoHe OuTiM MasMyHBl OaFiapbl peTiHzae
KapacTeIpbutael. ON HOTHKENEp OKY OpEKETiHJe, aKMapaTThIK KOJJIaHyJa, MIbFapMaIIbUIbIK iC-OpeKeTTe,
KETICTIKTE, eHOEK OpEKEeTTEPI HOTIKETIEPIiH/IE KOPiHiC TabaThIHEI 3epaeseHreH [3].

OyHKIMOHANABIK CayaTThUIBIK IEH KY3BIPETTUIIK OiTiM amymsl urepyl THIC camaliblK KacHUeTTep
peTiH/Ie KapacThIPhLIFaH.

ConbiMeH koca M.A. XononHast (QYyHKIMOHAIJIBIK CayaTThUIBIK YFBIMBIHBIH OKY HOTHDKECI peTiHze
KOJIJAaHBLTYbIMEH KOCa KelleCi allBIpMaIlIbUIBIKTaphiH aTan oTkeH (1-cyper). Omap:
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TYPMEICTHIK MaceTelepai eIy
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[MIHZETTep/Ii eIy TiH, GallTaHbICH
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CAVATChI3 IbIK MACENeCiH a3 VAKBIT
m— 61pJI]I1HI[e IIEITY MarbIHAChIHIA
L KOIJAMY

OYHKITIAHAJIIBL CAYATTBIJIBIK

1-cyper. M.A. XonmomgHast eqOeri OobIHITa (QYHKIIMOHATABIK CayaTThUIBIK YFRIMBIHBIH HET13T1 Oenrinepi

Tyinra e3iHIH KociOM OUTIMIHIH, ICKEPIIKTEPIHIH, JaFIbUIapbIHBIH, TOKIPHUOCCIHIH XKOHE TYJIFAIBIK
KAaCHeTTepiHIH JeHrediMeH, OHBIH ©3iHe KaTBhICTBI Y3MiKci3 OimiM  amybIMeH, aTKapraH iciHe
LIBIFaPMAIIBUIBIKIICH, JKayallKepLIUIIKIIEH KapaybIMeH epekiueneHeai. Ocbkl atanraH OapiblK KacHeTTep
OimimM OepyniH KypbUIBIMBI MEH Ma3MYHBIHIA FaHa €MeC, COHBIMEH KaTap CayaTThUIBIK KYPBUIBIMBIHIA /2
0oxysl THic. bipiHmIigeH — Tek KaHa KociOW AeHreine e3eKTi OOJaThIH, CYpaHBICKA TONBI (PYHKIIMOHAIIBI
cayaTTBUIBIK, CKIHIIIEH — OHBIH TEK MOHJIK Ma3MyHFa FaHa ToyelIi eMec, COHBIMEH KaTap TYJIFaHbIH
KACHETTEPIH KaJIBIITACTHIPATBIH KOMITIOHCHTTEpI OONbIN Kelemi. DyHKIHMOHANABIK CayaTTBUIBIKKA KOJ
KETKI3reH OKyIIbUIap OuTiM amybl OapbICBIHAA OMIpP/IH KaIBINTHl JKaFAallapblHla Ke3JeceTiH Typi
KaFJasTTapAbIH IIenriMaepid Taba ajnaTteiH KaOineTke ne OonraH. HeriziHeH, KommaHOanbl OUTIMIH Ky3ere
aceIpa aJaThiH JICHrewaeri outiM ueci. JKunakrail anranaa, GyHKIMOHAIJIBIK CayaTThUIBIK OKYIIBIHBIH XKEKE
TYJIFACBIHBIH 9JIEyMETTEHYIHE U1 BIKITaJ] €TeTiH OacThI TipeK JIeT eCenTeNeIl.

OcblHAall  NCUXOJOTHSJIBIK-TICAATOTHKAIIBIK ~ 9/eOueTTepie  KepceTiuireH OuliM  anylblIapAblH
(YHKUMOHANBUIBIFBIH  TaNJail OTBHIPBIN, TYIFA KaJbIITACTBHIPYNAFbl KY3BIPETTUIIKTI IEJaroruKaliblK
KBI3METTIH THIMILIINIH alKbIHJAAWTBIH JKUBIHTBIK PETiHAC Kapayra Oomansl. Kopbeita kenrewge, OiniM
TYIIBUIAPABIH  (QYHKIMOHANBIK CayaTTBUIBIFBI — COMJIey, JUCKYPCHUBTIK, TUIIIK, OJIEyMETTiK-MOJICHH
KY3BIPETTUTIKTI KAMTHTHIH KYpAe KypbulbiM. OKyIIbl OOWBIHAAFB! TAHBIMABIK KACHETTEPAl JAMBITY apKbLIbI
OHBIH JKaNIbl CayaTThUIBIFBIH KaNbIMTacThipyra Oonagpl. OKymibuIap CHIHBIIKA OPTYPNi  JKYMBIC
TOXKIpUOECIMEH, KBI3BIFYIIBUIBIKTAPBIMEH JKOHE KaOlieTTepiMeH keneni, Oyl KeOiHece MOTHBAILUSHBIH
OpTYpJIi IeHTeiiHe XKoHE cayaTThUIBIKKA YHPETY TaKiprOeciHe okene/i. MeKTer IeH oKy OarJapiaMachiHbIH
TaJANTapbl JKEKE KbI3BIFYIIBUIBIKTADMEH JKOHE MaHCalKa JalbIHABIKICH TOJBIKTBIPBUIFAH —Ke3JE,
(YHKIIMOHAIIBIK ~CayaTThUIBIKTBIH OMIPIICHIIIT OJaH Ja MaHbI3abl 00iaabl. XajblKapalblK OKY
KayBbIMIACTBIFBIHBIH JKAaCOCHIPIMAEPIiH CayaTTBUIBIFBl TYpallbl MOJliIMAEMECIHE COHKEC, «CayaTThUIBIKTHI
OKBITYABIH THIMAI OargapiaMacsl opOip OKyLIbIFa TaOBICTBI OKbIPMaH, *a3yIIbl, CIIUKEDP >KOHE ThIHAAYILbI
00JIy VIIH KaKeTTlI Jaraplaapel, OLTIM MeH OCHIMIUIKTI JaMbITyFa MyMKiHIiK Oepemi. Byn makcar
cayaTThUIBIK OOMBIHINA OKBITYIIBUIAD KAYBIMIACTHIFBIHBIH KOJIAyBIMEH OKY, XKa3y, COMey jKoHe ThIHIay
OolbIHIIIA OYKIN OKYy OarmapiaMachIHBIH O6JIiri peTiHIe CayaTThUIBIKTHI )KaH-KAKThI JKOHE JIOUEKTi OKBITYIbI
KaxxeT ereni» [4].

OYHKIMOHAIIBIK CayaTTBUIBIK €peKIlie KaKETTUTiKTepi Oap OuLTIM aiymibuiap yiiH €H JMHAMHKAIIBIK
cangapra ue. by oKylbUiap bl HHTErpauysuiaHyFa IeTeH YMTBUIBICH apThIIl KeJle JKaTKaHIBIKTaH, oJlapra
ozmerTeri oKy cabakrapblHIa ©3 OeTiHIIe >XYMBIC icTeyre MYMKIHZIK Oepy KaXeTTimiri OapraH caiblH
MaHpI3/Ibl 00Ja Tycyae. Heri3ri narapuiappl OKbITYIaH aibIpMAIIbUIBIFGL, (YHKIMOHAIJIBIK CAyaTTHUIBIKTHI
OKBITY O1TIM ayIIbUIapAbl SPTYPIi OpTaaa Tyesci3 eTyAiH Herisri MakcaThl. bysl COHBIMEH Katap oeTTeri
OKy calaKTapbIMeH YHiecimii, efTKeHi OKywmbuiap OemiHOeH i oHe CHIHBIITACTAPBIHAH OOJIeK «OMIpIIiK
JarapUTapaely yiperneni. Epekmie Kakerturikrepi Oap OuTiM amymisuiap oferteri OimiM Oepy opTachkIHIA
TOJIBIK JKYMBIC iCTEH alIMalThIH JKaFaaiiapaa, pyHKIMOHAIABIK CayaTThUIBIK OJIapFa HETi3ri OpTaja jKOFaphl
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aKbl TOJCHETIH )KYMBICKA OpHAJIaCyFa >KOHE KOFaMHBIH OEJICeH[Ii, ©31H-631 KaMTaMachl3 €TETiH MyLIelepiHe
aifHaIryFa MYMKIHJIIK Oepei.

OYHKIHOHAIIBIK CayaTTBUIBIKTHIH OLTIM alyIIbuIap PETIHIET] PONAEPIHET] JKeKe TYIFajapra opTypaii
canaapsl 6ap. OyHKIMOHANABIK cayaTThl 00Ny OKYIIbLIApABIH OiT1iM OepyaiH KeHOip sKalbl MakcaTTapbIiHa
KETy KaOiNeTiH apTThIpanbl: JKaH-KaKThl, xabapmap azamaT OoibIn Kanmbimracanbl. Cascu MakaamapIibl,
MEKTEII CasiCaThIH XOHE )KYMBIC 13/1€y PECypCTapblH OKY JKOHE TYCiHY (YHKIIMOHAJIABIK CayaTChl3 OKYILIbLIAP
YLiH Kenepri 6omysl MyMKiH. COHBIMEH KaTap KeNTereH OiiM anylbiapAblH YMTBUIBICTAPhl OpTa OiTiMHEH
Kelinri OumiM Oepynai KaMTHABI JKOHE 3epTTeyJiep cayaTThUIBIK JaFgbUIapbl OiliM KETICTIKTEpiHIH KoHE
QJIEYMETTIK-9KOHOMHUKAJIBIK MOPTEOCHIH KyIITi OoInKayImibichl ekeHiH kepcerrti. Kepicinme, mekrenrte
YITEPMEYIIIIIK  epeceKTepAiH KeWiHrl cayaTChI3AbIFBIMEH OalmaHpicTel Oonapl. Ochomaiima  OimiM
TyIIBUIApABIH (GYHKIHMOHAIABIK CayaTThUIBIFBIHBIH Ccalgaphl epeceKTeplliKiHe yKcac OONFaHbIMEH, yecTep
KOFapBIPaK.

TaHbIMIBIK JaFabLIap CHIHBINTA [1a, KYHICTIKTI eMipie Je MOcelenephl MbICHIKTAay >KOHE OJapAblH
HIeIiMiH Taly YIIIiH ¢ MaHbI3abl. Byl ereHiMis, erep OKyIbIFa ()yHKIIMOHAIIBIK CayaTThUIBIK KETICIICHTIH
0oJica, oHa ojap mpodieManap/pl Kajaki memyre 0oJaThIHABIFBIH )KOHE CalbIll KeIreHae, Kajial yipeHyre
0OJaTBHIHABIFEIH TYCiHOEH M. OKyImIbUIapAbIH TaHBIMIBIK KaOLIETTEPiH NaMBITy OJApIBIH OKY YJTepiMiHe
nadaanel OOJBIN KaHa KOWMaibl, COHBIMEH Karap OJIapJAbIH WICIIiM KaObuImay >KoHE maibiMzaay
KaOlIeTTepiH )KeTuaipei ®oHe Oy NaFJpuIapabl OMIpiHJETI OpTYpIli TanchlpMaliapra KoJIJaHyFa MYMKIHIIK
Oepemi.

OYHKIMOHAIIBIK CayaTTBUTHIK OAPIBIK OLTIM aXyIIbpuIap YIIiH O11iM Oepy/i iarepiieTy e mentyIi pe
aTkapysl Tuic. On >kasz0aimia jkoHe Oacria MOTIHIHEH MarblHAa WIBIFAPY YIIIH TaHBIMIABIK JafabLIapibl
nmaiganaHyqsl BIHTATAHABIpAABl XkoHE Oyir OumiMm Oepyneri wmMmepatuBTi mponecc. DOYHKIMOHAIIBIK
CayaTTBUIBIK OKYIIBUIAP/IBIH TOJBIK SJIEyeTiHE KOJ XKEeTKi3yl, OelceH i koHe xabapaap azamar OOJbI ecyi
XKoHE eMip OOHBI TaMyBIH KaJFACTHIPYHI YIIIH 6Te MaHbI3Abl. by okymsiapra €3 OeTiniie OiniM amyra, o3
KOFaM/IaCTBIFBIHA THIMIIPEK KapbIM-KaTbIHAC JKacayFa, COHAal-aK XYMBICKA OpHAJlaCy MYMKIHIIKTEpiH
apTTHIpyFa MYMKIHJIIK Oepei.

Oxymbutap OimiM  aly VIIH KapbIM-KaThIHAC JKacaraHJa akmaparThl eHJeHzl, Oaamayiapsl
KapacThIPaJibl, €CENTepAl KYpacThIpaabl XoHE miemeai. byl KOMMYyHMKATHBTI MPOIECC JKOFAphl JACHICMI
oiiyay MeH npoOieMaap/ibl HIeNTy AaFAblIapbliH KETULAIpyae memyni pen arkapaasl. OKymbuiap 6ip-0ipin
TOJIBIKTBIPAThIH MalbIMAAy JKOHE CHIHM TYPFBIIAH Oiflay IarasuIapblH Kepcereni. Onap oimaybl MeH
MOHEPJIUTITIHAE aHbIK JKOHE HAKThI, KypJelli MaceseNep IiH MeIiMiH Ta0y1a TabaH I, OanaMa memnMaepIi
KapacThIpyia allblK OBl OpeTTe MyFaliMIAep OKYyLIbUIApIbIH KOHBUIFaH cypakTapra Hemece OepiireH
TaricblpMallapFa JKayanTapblHBIH CanachlHa JKOHE/HeMece JKeTiclieyiHe MIaFbIMAaHaabl. ©OnuerTe, Oy
OKYIIBLJIAP/IbIH OMJIay XoHE IpobiieMaliap bl ety KabiIeTTepiHiy KepiHici. byn pecypc Oy kabinerTepai
KETULIIPYiH HET13T1 %KOJIbl OKYIIBUIAPIBIH JKa3y JaFblIapbiH KETUIAIPY eKeHIH qaenaeiai [S].

biniM GepyaiH apTHIKIIBUIBIKTAPBIH MMalialiaHy YIIiH OKYIIBUIAp ©3AepiHiH aKaJeMHsIIBIK OKyJIapbIH/Ia
JKOHEe KEHWiHIpEeK NpPaKTUKAJBIK eMip/le OpKeHJAeyl VIIH KaKeTTi OuTiMIep MeH NarAbUuIapMEeH TaHBICYBI
kepek. OKyIIbUIAp/IbIH KETICTIMH KaMTaMachl3 eTY/IH €H Heri3ri narabicbl — oKy. CoHbIMEH KaTtap OiiiM
QyIIBLIAp JKa3yAblH THIMAUIITIH apTThIpMalbIHINA, OKY/Ia UITeplIeMeNHTIHIH KOpCeTeTiH HaKThI )KaFaai oap.
By pecypcrap (yHKUMOHAIIBIK CayaTTBUIBIKTHL OiTiM OepyaAeri *oHe NMPaKTHKAJIBIK eMipleri TaOBbICTBIH
HETi31 peTiHje TankpuIaiabl. DyHKIMOHANBIK CayaTThUIBIK — OYJI OKYy MEH Ka3yJaH apThIK, OJI ChIHU
TYPFBIJIaH OMIIAy/Ibl )KOHE OKY MEH jKa3y JaFbUIapbIH MPAKTUKAIBIK MMal1anany bl Ke3Ieki.

CayaTTbUIBIK OKBITYIBIH Herisri Kypaibl. OnapablH ekeyl Je JKOFapbl A9peKelli 3UATKEPIIK >KoHe
MPAKTUKAIBIK JaFapliap YIIH MaHbI3Abl MYMKIHAIKTep. MyHbIH gonemin XX Fackipra KaxerTTi
muddepeHInanIbl OUTIKTLTK TananTapbl Typaibl dJIeMHIH TYKMIp-TYKHIpiHEH KejireH Oipkarap YKiMETTiK
xoHe Oacka ecenTepiaeH TaOyra Oonaapl. CayaTTBUIBIKTBIH MHCTPYMEHTAIMCTIK TYPFBIAAH alfaHAa Helle
Typii QopmManapsl OONFaHBIMEH, €H MaHBI3JIBICH (GKOFApPbI I9PEXeNi» cayaTTBUIBIK, aTal alTKaHAa, ChIHU
cayaTThUIBIK. OWTKEHI cayaTThUIBIKTBIH OYJI JeHredi mpoOieManap/pl MIeNly KY3bIPETTUNITIHIH KakKeTTi
anrbimaptel. COHBIMEH KaTap Kasipri 3aMaHfbl OaTBICTBIK OuliM Oepy Oarmapiamachl Oi1iM MEH MOHIIK
JaFapuIapasl MEHrepyaeH repi OuniM anymbsuiapAbl eMip Oolbl OLTiM aymIbLIapAbIH ©3i1H-631 0acKapybiHa
naisiHaan el OChl TYPFBIIAH aJIFaH/Ia, CayaTThUIBIKTBIH MEKTENTI OITIpreHHEH KeWiH «asKTaJiMainy, KeHiHri
eMipre aybICybl MaHbBI3[bl. DYl CayaTThUIBIKTBI OKBITYABIH Oeiruii Oip TypiH Oumaipemi, 0J1 HErisri
JarapUIapasl OKBITYABI 1a, CayaTTBUIBIKTHI MEHIepyAe ©3iH-e31 OarbITTay o[eTTepiH BIHTAJaHABIPYABI Na
KaMTHIBL.
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Cananel memiM KaObUIIayFa BIKIAN €Ty YLIIH OiliM alylIbUIapAblH ©3 OpPEKEeTTEpPiHiH BIKTHMAI
calgapblH TYCiHyl eTe MaHeBAbl. JlocTypni Typae ceOenTimik Typaisl TYCIHIKTIH apTybl OiTiM
ayIIBUTApAbIH TaHAAYBIH JKaKcapTyFa oKeleAl JereH OoimkaMm jkacanisl. JleTepMHHW3MHIH Oy Mozeni
aJIaMHBIH MiHE3-KYJIKbIHA 9Cep ETCTIH KOl OarbITThl dCcepiiepre )KoHE aJJaMHbIH MiHE3-KYJIKBIHBIH KOI 0eiri
peakTuBTI OoNaTHIHABIFBIHA Oaca Hazap aymapanel. CoraH KapamacTaH CeOemTiNiKTI JKaKChIpaKk TYCIHY
HOTIDKEHI KaKCHIpaK OoIDKayra OKENIeTiH CHSKTBI JKOHE Oyl opTypii cajamapiaa IIemriM KaOpuimay
JMaFIblIapbIH  YHPETy YIIH FBUIBIMH  TYXKBIPBIMAAManapibsl TYCIHYAI KoJJaHyra OOJIaTBIH —caia.
OYHKIMOHAIIBIK CAyaTThUIBIKTB KAJIBIITACTRIPY KYPJEHi, KON KBIPJIbI, Y3aK Mep3iMji Imporecc. OpTypii
3aMaHayW TeNarordKaNblK TEeXHOJOTHSUIApAsl Imedep 1€ cayaTThl YHJIECTipe OTBIPBIN, cabakTa KoHE
cabaKTaH ThHIC JKYMBICTapAa KYHIENIKTI >KYHesl >KYMBIC apKbpUIbl FaHA KallaFaH HOTIDKEre KOJ JKEeTKi3yre
Oomanpl.

OYHKIMOHANIBIK CayaTTBUIBIK camaibl OuriM Oepy YINIH ©Te MaHbBI3ABL, OWTKEHI ON Kasipri
OKyIIbIJIApFa 3aMaHayW KOFaMmfa TaOBICTHI KATHICY YIIIH KaXeTTi JariaspliapApl Oepemi. bynm kyHmemikTi
TanceIpMalapbsl OpBIHIAY, aKMapaTThl TYCIHY OHE HETi3AeireH HienrMep KalObliay YUIiH KapamnaidbiM
OKY, ’Ka3y )KoHE MaTeMaTHKa JarbUIapbIH Maki1adany MyYMKIHJIIT1.

Carrasl OiTiM ary yIniH (yHKIIHOHAIBIK, CayaTThUTBIKTBIH apTHIKIITBUIBIKTAPHI:

— JKakcapTeUIFaH aKaJeMUSUIBIK HOTIKeNep. MOYHKIMOHAIIBIK CayaTThl IISKIPTTED aKaJIeMUSIIBIK
JICHTe/Ie )KaKChl HOTHKE KopceTeli, OUTKEeHI oap opTypJli Ke3[ep/AeH alblHFaH aKmapaTThl THIMII TYCIHIM,
naiijanaHa ajgajpl.

— JKymbicka KabinmeTTinmikTi apTThIpy: Kazipri sxoHOMHKaga (yHKIHOHAIIBIK CAyaTTBUIBIK XKYMBICKA
OpHaJlacyAbIH MiHIETTI MIAPThl, OUTKEHI XKYMBbIC OepymIiiep mpodiaeManapasl HIelly, HIeiM Ka0buiaay jKoHe
KOMMYHHKAIHS JaFabpIIaphl 0ap KbI3METKEpIep Il i3Ae .

— A3samarThIK Katbicy: OyHKIIMOHANIBI cayaTThl a3aMaTTap HETi3/IeNreH memiMaep KaObuiaaid anaibl,
KOFaMJIbIK ITKipTajgacTapra KaThiCa ajlajibl )KOHE HETI3eNITeH MiKipIep/i KaJIbIITaCThIpa ajlabl.

— JKeke THiMIiNIKTI apTThIpy: OYHKIMOHAIIBIK CayaTTBUIBIK JKEKe THIMIUTIKTI jKakcapTalisl, cebedi
ONl aJaMmapra 3 YaKbITBIH XOHE KapXKbICHIH OacKapyfa, COHIAi-aK Mocelelepii IIenIyre >KoHe o3
MaKcaTTapblHa )KETYre MYMKIHIK Oepei.

— 9neymerTik Oipiry: OyHKIMOHANBI cayaTThl KOFamMIap YHBIMINBLI, oiTKeHi agamaap Oip-OipiMeH
apanachll, SpTYpIli Ke3KapacTap/abl TyCiHe ajasl [6].

binim Gepyre QpyHKIMOHANABIK CayaTTBUIBIKTHI KipikTipy: Canansl 6i1iM Oepy yIiH (YHKIHMOHAIIBIK
cayaTTBUIBIKTBI OKY OarlapiaMachlHbIH OapiblK acrekTiiepine eHrizy Kaxer.OraH MbiHamap kipenai: OKy
JKOHE Ka3y JarbUIapblH HBIFAUTY: OpTYPJIi OKY CTHJIBACPIH YUpETY, IIBIHAWBI MOTIHEP I MaigaaHy jKoHe
OKyIIbIIapFa opTYpili ¢dopMaTTa KazyFa MYMKIiHAIK Oepy. MareMaTHKaNbIK JaFapliapibl JIaMbITY:
MatemaTuKkaHbl KYHZICIIKTI JKaFaaiaap/a KOolJaHyFa JKoHEe eCenTepil HICIIyre jKoHEe MISIIM KaObLijayra
yiipenyre OarbiTTanraH. HakTel eMipiik OaiaaHbICTap: (YHKIIMOHAIIBIK CAyaTThUIBIKTBIH MaHbI3IbUIbIFbIH
JKOHE OHBI KYHJICIKTI ic-opeKeTTepre KOJIJaHyAbl KOPCETY YIIiH HAKTHI OMIPIIiK MbICAJIAPAbI TaijaIany.

OYHKIMOHAIIBIK CAayaTTBUIBIK XEKe TYJIFajlapibl eMIpIiK jKarmaimapabl THIMII OacKkapyFa KaXKeTTi
JMaFIplIapMEH  KapyJIaHJIBIPAaThIH camnajibl OlmiM Oepyje MaHbI3[bl pest aTKapaiabl. DOyHKIHOHAIIBIK
CayaTTBUIBIKTBIH OMIpJIK JKaFjaiapra Heri3feNreH camaibl OiliM Oepyre Kajlail bIKIAd eTeTiHi MBIHAJA!
Haktbl Mmakcarrapra apHaifaH MNPaKTUKAIBIK JaFAbUlap >KUBIHTHIFE: DYHKIHMOHAIBIK CayaTTBUIBIK
ajlamJiapra ©3 KaybIMJaCThIKTaphIHIa THIM/II )KYMBIC 1CT€yre MYMKIHJIIK O€pEeTiH HaKThl OMIp/e OKY, JKa3y
JKOHE MaTeMaTHKa YIIIH KaXeTTI HMPaKTHKAJbIK Jar[blaap >KMBIHTBIFBIH OLTIipeni. OMip camachlHa acepi:
OYHKIMOHANABIK CayaTThUIBIK JaFjbUlapblHa We 0oy ajaMjapra ©3JepiHiH eMip cypy camnachblH
JKaKcapTyFa, HETI3JeNIreH IICeIIMIep KaObljayFa JKOHE CayaTThUIBIK JaF[blapblH KaKET €TeTiH
OpeKeTTEep/Ie OKYIIbl JKaJFACThIpyFa MYMKIHIIK Oepeni. Jlambiran engepae (pyHKIMOHAIIBIK CayaTThUIBIK
JeHrell Ta0bIC JIeHreHiHe MPOMOPIMOHANIBI )KOHE KBUIMBICTBIH JKEKEJIereH TYPJIepiH *kacay KaymiHe Kepi
MPOTOPIMOHANIBI. DYHKIIMOHAIBIK CayaTThUIBIK KYMBICKA KaOUICTTUIIK IEH SKOHOMUKAIBIK dJI-ayKaTICH
TBIFBI3 OaiyIaHBICTBI. AKIapar MeH pecypcrapra Ko JKeTKizy: DYHKIIMOHAIBIK CayaTThUIbIK afaMIap.IbiH
KYHZEIIKTI eMipre KaKeTTi aklaparka KOJ KETKi3y *oHe TYCiHy KaOilleTiH KakcapTaibl, MbICAJIBI, TaMaK
WHTPEANCHTTEPIH  OKY, JOpi-IOPMEKTEepAl HeMece TEXHHKAIBIK HYCKaylapabl TYCIHY  JKoHE
KeJIiCIMIIapTTapFra Ko Kor. OMip Ooiibl OiTiM any koHe OeriMuaeny: DyHKIMOHAIABIK CayaTThUIBIK OMip
Oolibl OLTIM any JxkoHe OediMIeNy YIIH MaHbI3Zbl, OyJI agamaapra ©3 TOOBIHBIH JKOHE KOFaMIAaCTBIKTHIH
THIMAI KYMBIC iCTEyl VINIH KaXETTi opeKeTTepre KaTbiCyFa MYMKIiHIIK Oepeni. JKymblc KyuliHe XoHE
canamapra ocepi: DYyHKIMOHAIABIK CAyaTTBUIBIK JKYMBIC KYIIi VIIiH ©T€ MaHBI3ABI, OUTKEHI OJ eMip
CamachlHBIH aWTapibIKTall J>KaKcapyblHA, >KANAaKbIHBIH >KOFApBUIAybIHA, ACHCAYIBIKTHIH JKaKCapyblHA,
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KYMBICKa OpHajlacy MYMKiHAIKTEpi MeH eMip cypy ACHIeHiHiH >jKakcapyblHa oKelyi MYyMKiH. byn
caiajapplH ecyli MeH NaMybl YIIiH e eTe MaHbBI3ABL. bimiM Oepy MeH JKYMBICIIEH KaMTy CalaChIHIAFbl
TEHCI3IIKTI X070 [7].

OyHKIMOHANABIK CayaTTBUIBIK OiTiM almydaFbl KOHE JKYMBICKa OpHalacy MYMKIHIIKTepiHaeri
TEHCI3MIIKTI JKOIOABIH HETI3ri (hakTophl, OMTKeHI ON aJamMaapAblH OiTiM aldy MeH >KYMBICKa OpHallacy
MYMKIHZIKTepiHe KOJI JKeTKi3y JKoHe OJlaH Maiifa ajay MyMKiHZiriHe Tikenel ocep eremi. OyHKIIMOHAIIBIK
cayaTTBUIBIK camaibl OltiM OepyaiH Kypamaac 0eliri, eUTKEHi 0J1 ajamMIapFa HaKThl ©MIpIIiK JKaFaaiaapMeH
THIMJII OpEKeTTeCy, aKnapaTrka Ko )KeTKi3y, Heri3IeNreH menrmMaep Kabbuiaay KoHe 03 KaybIMAAaCThIFbl MEH
KOFaMFa MaHBI3/bI YIec KOCyFa MYMKIHIIK Oepei.

biniM amymbmapasiH  QYHKIMOHANIBIK CAayaTTBUIBIKTAPBIHBIH KaHAAl JeHrelie eKeHiH aHBIKTay
MaKcaTbIH/a cayaiHaMa anblHabel. CayaqHaMa reorpadusulblK cayaTThUIIBIK JICHIeHi, oJapAblH MpoOIeMallbIK
KarmasTrapia reorpadus NMOHIH Kajlai KOJaHAa ANaThIHABIFBl TYpaslbl CYPaKTap JKUBIHTBHIFBIH KYPaIbl.
Cayamnama HoTHXKeECI 2-CypeTTe Oepimnmi:

JBOMMMU Ne3 10 "A-b " oKyImIbIIapbIHBIH reorpadusIbK cayaTThUIBIKTE OMipae
KOJIZIaHy KOpCeTKIITepi

10 I|5I|
10 I|A|l
0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00%

KongaHbaiiabl ui KongaHblnagbl

2-cypet. CayastHaMa KOPBITBIH/ABICHI

OKpITY yHepiciHIe OKyMIbIIapAblH (HDYHKIIMOHAIIBIK CayaTTBUIBIFBIH KaJbIITACTEIPYa, €H OacTHICHI,
OliM amymisIapApl FRUIBIME OUTIMMEH KapylaHAblpy MiHmeTi aca MaHbBIbL OChl opaiiia OKBITYABIH
FBUIBIMHJIBIFBI YCTaHBIMBI KETEKII poJl aTkapajbl. byl ycranbiM OolibIHINA OiiM aiTymbliapabl OepineTin
O11iIMHIH Ma3MYHBIHBIH FRUIBIMHBIH Ka3ipri 1aMy JeHreliHe COMKeCTiri, oapra 3aTTap MeH KYObLIBICTapIbIH
3aHJIBUTBIKTAPBIH VFBIHJBIPY JKOHE OJIAPJIBIH apachIHAarbl ceOen-canaapiblK OalIaHbICTBI ally ecKepilyi
KaXer.

I'eorpadus cabakTapbinaa reorpadusuIbIK OLTIMII MEHTrepy THIMAUIITIH apTThIpyFa KOMEKTECETIH OKY
ic-opeKkeTiH YUBIMIACTHIPYIBIH opTYpii (opmanmapsl KOJNJaHBUTAJBL. byN TMOHAI OKBITY 9IiCTeMeCiHiH
0aCBIMJIBUIBIFBI MEH OKYIIBLIAPJIBIH KOMIICTCHTTIIITIHIH aJJIbIHFBI OPBIHFA IIBIFYBI YIINIH MaHbI3Abl. OChI
XKaraaiaa, reorpadus IOHIH OKBITY YIIiH KelOip oicTep MEeH Taciiuepre TOKTanbIN kercek (1-kecte):

l-kecTe

I'eorpadus noHiHIe KOJIAHBLIATBIH dopMaJiap Typi

OKky-TopOme mporiecin GpOoHTATBAB YHBIMAACTHIPY apPKBUIBI MyFaIiM Oip yakeITTa
CBHIHBITITAFBI 0apIIBIK OKYIIBLIApFa co3 coineiai. by nexnus, mikipTanac, kapraaap MeH
®ponTansap! popma JarpaMManapiabl kepcety 60srybl MyMKiH. @poHTanbas! popMa OapIiblK OKyIIbIIapFa
JKAJIITBI aKNapaTThl )KETKi3yTe >KOHE TaKbIPBII OOMBIHIIIA XKaJIbl TYCIHIK KYpyFa
MYMKIHJIIK Oepeni

WunuBuayansasl popmaga OKyIsUIap €3 OeTiHIIe XKYMBIC xKacaisl. by yit
TarChIPMachIH OPBIHJIAY, 3€PTTEY KYMBICHI, OKYJIBIKTAap HEMECEe MaKajaaapsl OKy
60irysl MyMKiH. MHOuBHAYansa6l pOpMaaa OKyImbuIap e3 OeTiHIIe )KyMBbIC icTey
JIaFIbIIIAPBIH JAMBITYFa J)KOHE MaTepuall/ibl )KaKChl MEHIepyre MyMKIHIIK aJIa ibl
OKymiblIap ecenTtepai menry, TakKbIPBIITap/bl TAIKbIIAY HEMece JKobaap xkacay YIIiH
TonTeIK hopma TOTITA KYMBIC iCTeHIi. APTHIKIIBUIBIKTAPBI: KOMMYHHUKATHBTI TaFJbIIAPAbI JaMBITAIBI,
MKip aIMacyFa bIKIaI eTel, Mocesenep i Oipiecin menryre MyMKiHIIK Oepeti

WupuBuayansasl popma
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Kopvimuinowi

Kagzipri aiem MeKTern OKyIIbUIapbIH OKBITYJaFbl TIeIarOTMKAIBIK TOCUTASPAl KalTa KapaCcThIPY/IbI Taar
eteni. byriari TaEma (yHKIMOHANIBIK cayaTThl OKYIIBI OiliM camachlHBIH KepceTkimi. On KyHAETiKTi
Mocenenep i CoTTi Hiellei, KapbIM-KaTblHAC JKacay/Abl jKOHE OpTYpJli SNeyMETTIK KaFAaiiapaa MIbIFYIbIH
KOJIBIH TaOyxbl Oinesi, KapanaiibIM OKY JKOHE jKa3y JaFIbUIaphIH KOJJIAHAIbl, COHBIMEH KaTap MOHApPAJIBIK
OaitraHbICTap/Ibl KAJIBINTACTHIPAIBI.

leorpadust cabarbiHAa (QYHKUMOHAIABIK CAayaTTBUIBIKTBI JaMBITy OUTIM  amylIbUIapAblH — OKY
KETICTIKTEpiH apTTBIpyMEH Karap, ONapAblH KYHIENIKTI eMipAe, oleyMeTTIK >oHe KociOM opTaja
reorpadusIIbIK OLTiMal THIMII KOJIaHy KaOiJeTiH KabIITacTHIPYIBIH MaHbI3/IbI TETITi. 3epTTey OaphIChIHAA
reorpadus MOHIHIH Ma3MYHBIH KYPBUIBIMIAY, PAKTUKAIBIK OarbITTaFaH TalChIpMalapibl KYHel eHTi3y,
npobJeManbIK JKaFnasTTap MEH eMipiiK KehcTepni maijganaHy (yHKUIMOHAIIBIK CayaTTBUIBIKTHIH HETi3ri
KOMITOHEHTTEPIH — aKIapaTThIK, KOMMYHHKATHBTIK, AHAJIUTHUKAJIBIK JKOHE CBIHH Ojay IaFablIapbIH
JAMBITYFa BIKITAJ] €TeTiHI aHBIKTAIIBI.

Oky ynzepicinae UHQPIBIK pecypcTapibl, KapTorpadusulbIK MaTepHailapibl, CTaTHCTHKAJIBIK
JEpEKTepAl  KOHE HKOOANBIK-3ePTTEYIIUIIK OMICTepAl KoJAaHy OuUTiM  alylIbUIapAblH — TaHBIMIIBIK
OENCeHUTITIH apTTHIPHIN, TeorpadusUIBIK YFRIMIAp MEH 3aHABUIBIKTapbl CaHABI MEHIepyiHe MYMKIHIIK
Oepeni. byn e3 keszerinme OuNiM amymibUIapAblH KEHICTIKTIK OWIAybIH KaNbINTACTHIPBIN, TaOWUFU >KOHE
QJIEYMETTIK-3KOHOMHUKAJIBIK KYOBUIBICTAP bl KEIICH I TYPFbIJia Tajiay KaOlaeTiH KeTULAIpe/i.

Ocpmaiima reorpadust cabakTapeiHAa (QYHKIIMOHANIBIK CayaTTBUIBIKTHl JaMBITyFa OarbITTallFaH
oMiCTEMENiK TOCLIAep/Ii KYHeni )KoHe MaKcaTThl KOJAaHy Kasipri OimiM Oepy TamanrapbiHa coiikec Oacekere
KaOuIeTTi, 63 OUTIMIH OMIpIIiK XaFaasTTapia THIMAI NaijanaHa anaThlH TYJIFaHbl KaNbINTACTHIpPYFa HETi3
Oomazpl.

OneduerTep Ti3iMi

1 ®dopmupoBaHHEe YHUBEPCAIBHBIX YI€OHBIX ICHCTBUI B OCHOBHOM IMIKOJIE: OT AeHCTBUS K MbIcian. CucTeMa 3agaHuil: moc. s
yuurenst / iox pen. A.I'. AcmonoBa. — Mocksa: [Ipocsenienue, 2010. — 159 c.

2 Hattie J.A. C. Visible learning: A synthesis of over 800 meta-analyses relating to achievement / J.A.C. Hattie. — New York:
Routledge, 2008. — 392 p.

3  Xononmuas M.A. IIcuxonoruyeckoe TECTHPOBAaHUE W HPaBO JMYHOCTH Ha COOCTBEHHBIH BapuaHT pasBuths / M.A. XosoaHas
I/l Ticuxomnorust. Kypuan Beicureit mkosnst sxonomukn. — 2004, — T. 1, Ne 2. — C. 66-75.

4 UnpscoB J.®. u ap. dopmupoBanue ¢GyHKuHOHaAIbHOUW TpamoTHocTH Yy4wamuxcs / J.®. Unescos, E.A. CenuBaHoBa,
A.A. CesprokoBa, B.B. Kyauuos [u ap.]. — Yensounck: YATIIIKPO, 2022. — 160 c.

5 Aunekcammua 1.10. ®opmupoBaHue U OlcHKa (YHKIMOHATBHON IPaMOTHOCTH yYalIUXcs: y4eOHO-METOIUYECKOe Tocodne
[ NL.IO. Anekcamuna, O.A. A6aynaesa, FO.I1. Kucenes. — Cankr-Ilerepoypr: KAPO, 2023. — 160 c.

6 Aunexcammua 1.10. ®opmupoBaHue U OleHKA (YHKIHOHAIBHON IPaMOTHOCTH YYaIIUXCs: y4eOHO-METOIMYECKOe TTocoone
/ NL.1O. Anekcamuna, O.A. A6aynaesa, FO.IT. Kucenes. — Cn6.: KAPO, 2019. — 160 c.

7 OKamaposa T.K. ChIH TypFBICHIHAH Oiilay TEXHOJIOTMSICHIH KOJIAAaHY apKbUIBI OKYIIBIHBIH €3 OeTiHme oifnay KaOineTiH
Kanpimracteipy xoHe maambiry / T.K. XKamaposa, I'.B. Xycaunosa // «Hotmkeni oKpITy — OitiM GepymiH TeHACHUUSIIAPBD) aTThI
PecnyOnukamnbIK FRUTBIMH-TIPAKTHKATIBIK KOH(EPEHIUACHIHBIH )KHHAFbl. — AcTaHa, 2023. — 213-214-6.

. Epbon

TexHo10rusi CTPYKTYPHPOBAaHHUSA YPOKOB reorpaguu
B (popMupoBaHNH (PYHKIHOHAJIBHOH IPAMOTHOCTH

B craTbe paccMaTpuBaeTCs MeJarorn4eckrii MOTEHIUAl TEXHOIOTHH CTPYKTYPHPOBAHUsI YPOKOB Treorpadun
B (OpMHPOBaHNH (YHKIMOHATEHOH I'paMOTHOCTH oOydarommxcs. B coBpeMeHHON cucTemMe 00pa3oBaHHS
(yHKIMOHATIBHAST TPAMOTHOCTh XapaKTEPU3YeTCsl CIIOCOOHOCTBIO 00ydaromuxcst 3(Q(eKTUBHO MPHMEHATDH
MOTydeHHbIe 3HAHHS B ITOBCETHEBHOM KM3HM, a TAKXKE B COIMAIBLHO-OKOHOMHYIECKHUX M MPOHECCHOHATBHBIX
cUTyanusx. B 3ToM KOHTeKCTe MpeaMeT «reorpadus» 3aHHMAeT BaKHOE MECTO B Pa3BUTHU (DYHKI[HOHAIb-
HOH I'paMOTHOCTH, IIOCKOJIbKY 00eCIedrBaeT KOMIUIEKCHOE IIOHUMAaHHUE NPHUPOJHBIX, COIUAIBHBIX U YKOHO-
MHYECKHX NPOIIeCCOB. B MccneioBaHny aHAIM3UPYIOTCS COBPEMEHHbIE TEXHOIOTHU CTPYKTYPUPOBAHHS ypO-
KoB reorpaduu. B yacTHOCTH, mpepiaraioTcs crmocoObl CHCTEMHON OPraHH3allU 3TaloB YpOKa, BKIIOYAIO-
MUX IeJenoNaranue, co3aHue MpoOIeMHOM CUTyaluu, aHaIu3 HHPOPMAIHHU, TPAKTUIECKOE TPUMEHEHUE U
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pedaexcuio. TeXHOTOTUsI CTPYKTYPHPOBAHUS CMIOCOOCTBYET PAa3BUTUIO KPUTHUYECKOTO MBIILICHNUS, HABBIKOB
MPOCTPAHCTBEHHOTO aHAlM3a, YMEHHH paboTaTh ¢ KapTaMM M CTaTHCTHYECKMMH JaHHBIMH. Kpome Toro, B
XO/Ie HCCIEAOBAHHS OMNPENEISIIOTCS METOAWYECKHE MEXaHU3Mbl (POPMHUPOBAHUSI KOMIIOHEHTOB (YHKIHO-
HaJBHON IPaMOTHOCTH — HH(POPMaNMOHHONW, KOMMYHHUKAaTHBHOH, COIMAIBFHON U HCCIIEI0BATEIHLCKOH KOM-
HEeTeHINH B Tpoliecce 00ydeHus reorpaduy. Pe3ynbpTaThl ncciaegoBaHusS MOTYT OBITh HCHOJIB30BAHEI B IIPaK-
THKE yduTeneil reorpaduu, Mpyu COBEpIICHCTBOBAHMH YIeOHBIX IIPOTpaMM U IOBBIIMIEHHH KadyecTBa 00pa3o-
BaTEIBHOTO IIpoLiecca.

Kniouesvie cnosa: GpyHKIHOHANBHAS TPAMOTHOCTB, pe(IeKCHs, TEXHOIOTHS CTPYKTYPHPOBAHUS, KOMMYHH-
KaTHBHAsl KOMIIETEHIUs, HaBBIK, T (EepeHIIMPOBAHHAS KOMIIETEHTHOCTb.

D. Erbol

Technology of Structuring Geography Lessons
in the Development of Functional Literacy

The article is devoted to identifying the pedagogical potential of lesson structuring technology in geography
education for the development of students’ functional literacy. Functional literacy is understood as learners’
ability to effectively apply acquired knowledge in everyday life, as well as in socio-economic and profession-
al contexts. Geography plays a key role in fostering functional literacy by providing an integrated understand-
ing of natural, social, and economic processes. The study examines contemporary technologies for structuring
geography lessons and proposes a systematic organization of lesson stages: goal setting, problem-based situa-
tions, information analysis, practical application, and reflection. Lesson structuring technology contributes to
the development of critical thinking, spatial analysis skills, and the ability to work with maps and statistical
data. The study also identifies methodological mechanisms for developing key components of functional lit-
eracy—informational, communicative, social, and research competencies—within geography lessons. The
findings are intended for use in geography teachers’ professional practice, curriculum development, and im-
proving the quality of the educational process.

Keywords: functional literacy, reflection, lesson structuring technology, communicative competence, skill,
differentiated competence.
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Application of the “flipped learning” technology in educational practice
(on the example of educational institutions in Kazakhstan and Belarus)

This article examines the distinctive features of the “flipped learning” educational technology. Its core princi-
ple lies in mastering the theoretical foundations of study material through audio-visual content outside the
classroom, followed by refining knowledge and competencies during classroom sessions under the guidance
of the teacher. The article provides a brief history of the emergence and development of this method, outlines
its advantages, characteristics, and challenges in practical application, and emphasizes the effectiveness of in-
tegrating the flipped learning model with game-based methods in both school and university education. The
study highlights that flipped learning, when combined with interactive approaches, contributes to sustainable
learning motivation, student engagement, and the development of essential skills. Practical examples of the
implementation of this technology in educational institutions of Kazakhstan and Belarus are presented. The
analysis of academic outcomes demonstrates that the quality of education improves not only in terms of aca-
demic performance but also through positive shifts in students’ motivation and attitudes within general sec-
ondary and higher education programs.

Keywords: education, school and university education, interactive learning, educational technology, flipped
learning, game-based methods, student motivation.

Introduction

Modern school education is currently experiencing active change. Conventional instructional approach-
es frequently fall short of motivating today’s learners, who have been raised in a digital landscape and live
amid a constant stream of information. This situation demands the adoption of new technologies and peda-
gogical approaches that not only transmit content but also captivate students, cultivate critical thinking, and
maintain sustained attention.

Background. The idea of flipped learning first appeared in scholarly work in 1993 with A. King, who
proposed it as an alternative to the traditional lecture model. King criticized the passive nature of classic in-
formation delivery and promoted active involvement by asking students to read lecture sections in advance
and come to class prepared to discuss guided questions that clarified and reinforced the material [1]. Later
iterations built on this concept by incorporating peer instruction: students initially studied new content inde-
pendently—often via video—and then completed tasks and engaged in feedback-driven class discussions and
consultations [2].

Main discussion. The specific phrase “flipped classroom” was coined by W. Baker to describe a method
where learners first received recorded web-design lectures and then used class time for discussion. Since
about 2012, flipped learning has been increasingly adopted in the natural sciences, mathematics, and medical
education [3].

Conteporary scholars have proposed many variants of the model, and since 2018 international standards
have been developed that catalogue nearly 190 methodological models worldwide [4]. Depending on instruc-
tional aims, the flipped approach can be fruitfully combined with:

1. engineering and technical training;

2. competency-based (mastery) learning;

3. individualized strategies that account for socio-ethnic, religious, and other learner-specific factors;

4. collaborative and peer-based learning;

5. gamification [5], which integrates game mechanics and practice-oriented tasks [6].
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From the literature review, the principal benefits of flipped learning include:

1. better understanding and retention of material (improved academic outcomes) [7-8];

2. higher levels of student engagement and motivation, observable through participation in discussions;

3. increased learner autonomy;

4. improved communication skills via pair or small-group work and individualized teaching [9];

5. enhanced digital literacy;

6. flexible pacing and scheduling that allow students both to deepen their knowledge and catch up when
needed [10];

7. greater learner responsibility for their own education;

8. more active, interactive instructional formats;

9. expanded opportunities for laboratory and research-oriented practical work using devices and field
tools [11];

10. strengthened critical-thinking skills.

Distinctive aspects. The flipped classroom is applicable across secondary, undergraduate, and graduate
education. Research indicates the greatest gains often occur in the arts and humanities, while effects in math-
ematics are typically more modest. Strong results have also been reported in physical education and the natu-
ral sciences.

The effectiveness of the approach is closely tied to the quality and format of instructor-created materi-
als: short video segments (up to five minutes) are generally more easily assimilated by students than longer
readings [12].

Researchers also point to several constraints that hinder broader adoption of the flipped model:

1. technical limitations (insufficient devices, unreliable or slow internet);

2. low technical competence among teachers and students and limited access to equipment, which com-
plicates the production of high-quality materials;

3. students’ unfamiliarity with working in this format [13];

4. the model’s high demands on instructors’ time and effort for preparation [14];

5. students’ lack of preparedness for in-class activities, often because they fail to study the material be-
forehand. This unpreparedness frequently stems from low motivation. To address this, some scholars rec-
ommend pre-class quizzes followed by in-class error analysis discussions, and tracking self-study frequency
and duration through interactive learning platforms such as Moodle or Padlet [15].

Gamification and didactic games. To boost cognitive engagement, consolidate learning, and increase
motivation, didactic games were introduced in Soviet school practice as early as the mid-1960s—initially in
preschool, primary, and extracurricular settings. Today, appropriately designed game-based methods and
gamification are actively advocated within mainstream education.

Didactic games, as active learning tools, aim to develop independent thought, practical competencies,
and initiative. Effective educational games typically include: a problem rooted in real-life context, peer inter-
action and mutual learning, sensitivity to individual learner traits, encouragement of autonomy and personal
growth, elements of creativity or inquiry, and motivational incentives [16].

Combining game-based activities with the flipped model has shown considerable promise for overcom-
ing motivation problems. This hybrid approach is particularly effective in geography instruction at both sec-
ondary and tertiary levels.

Experimental application. We implemented this pedagogical technology at the M. Mamyrayev Board-
ing School (Republic of Kazakhstan) in a 7th-grade geography class to evaluate its effect on student interest
and achievement. The study involved 24 students (Fig. 1).

Figure 1. Implementation of game methods during a geography lesson
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Thematic instruction under the flipped-plus-gamification approach covered “Regional Studies and Fun-
damentals of Political Geography”, including topics such as countries’ geographic positions, historical
changes of state borders and territories, world capitals, and national symbols (flags). Instead of delivering
content during class, students prepared at home using video lectures and interactive assignments chosen to
align with curricular standards and age appropriateness. This format allowed individualized pacing, which
promoted deeper understanding and higher-quality learning [17-18].

Classroom time emphasized practical, interactive, game-based tasks: geography term crosswords, flag-
identification quests, country—capital quizzes, and intellectual games such as “Geographical Silhouettes” and
“Odd One Out.” Online testing was also employed. The gamified activities increased sustained motivation,
drew in typically passive students, and fostered a cooperative and supportive classroom climate [19].

Secondary education outcomes. Before the intervention, class knowledge quality (measured via aca-

demic performance) was 70.83 %. After one term using the flipped model, it rose to 83 %, an improvement
of 17.14 % (Fig. 2).
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Figure 2. Changes in the quality of knowledge of students participating in the experiment (Before and after)

Higher education implementation. We also trialed the model in a university course—“Soil Geogra-
phy”—with second-year students in Natural Sciences (Biology and Geography). The experimental group
comprised 15 students. Three conceptually demanding lecture topics were selected: “Parent Rocks and the
Mineral Component of Soil”, “The Organic Component of Soil and the Soil Absorbing Complex”, and “Soil
Morphology” [20].

Students were required to study materials independently via Moodle one week before face-to-face ses-
sions. Pre- and post-tests showed an average gain of 1.47 points relative to traditional lectures, with a total

group improvement of 4 points. Notably, larger gains occurred for more complex topics, where motivation
was reinforced by testing (Fig. 3).
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Figure 3. Assessment of the level of knowledge of the students of the control
and experimental groups before and after listening to the lecture offline (in points)

Conclusions

In both secondary (17 % increase) and higher education (14.6 % increase), combining the flipped class-
room with gamified methods produced measurable improvements in academic performance. Beyond numer-
ical gains, important qualitative shifts were observed: learners became more active, autonomous, collabora-
tive, and motivated, including many previously underperforming or reluctant students. These results support
the conclusion that, when thoughtfully designed, contemporary pedagogical practices such as flipped learn-
ing and gamification can be both effective and engaging.
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B.JI. Aunpeesa, C.A. Tamxkanos, M.I1. Epkin

«Flipped learning» TexHo0TrHsICHIH OKY NMPAKTHKACHIHAA KOJIAHY
(Ka3akcran MeH benapyccusiiarbl 0Ky OpbIHAAPBIHBIH MbICAJIBIH/IA)

Makanana «TOHKEPUITeH OKBITY» OiliM Oepy TEXHONOTHSACHIHBIH alpBIKIIa epeKIIeTIKTepi KapacThIpbUIFaH.
OHBIH Herisri KaFHachl CHIHBIITAH THIC ayMOBH3Yalabl Ma3MYH apKbUIbl OKY MaTepHAIIBIHBIH TEOPHSIIBIK
HETi3[IepiH MEeHrepy/e, COAaH KeWiH MyFaliMHIH XETEKIIUNTiMEeH ayAuTOPHSIBIK cabakrap Ke3iHae OimiM
MEH KY3BIPETTITIKTI JKeTUIAipyae skaTelp. Makanazma ochl OMICTiH mMaiiia OONysl MEH NaMyBIHBIH KbICKaIlla
TapuXbl KEITIPUITeH, OHBIH IPAKTUKAIBIK KOJAAHYyAaFbl apTHIKIIBUIBIKTAPBI, CHIATTaMalapbl MeH
KUBIHABIKTAPbl OasHIATFaH JKOHE TOHKEPIITeH OKBITY MOJCTIH MEKTEHTErl »KOHE YHHBEPCHUTETTIK OiliM
Oepyneri oifbIHFa Heri3JeireH oJicTepMeH OIpiKTipyaAiH THiMAiiriHe Oaca Hazap aymapbulFaH. 3epTTey
KOPCETKEH/IeH, aybICTalbl OKBITY WHTEPAKTUBTI TACUIIEPMEH YHJIECKEHAE TYPaKThl OKYy MOTHBAIMSCHIHA,
OKYIIBUIAPABIH O€ICEHAUTIriHEe KOHE KaXETTI NarApUIapIbl NaMbITyFa BIKMald eTeldi. Byl TeXHOIOTHSHBI
Kazakcran meH benapychTiH OKy OpBIHIApBIHIA CHTI3yNiH HPaKTUKAIBIK MbIcalgapsl kenripitreH. OKy
HOTWOKEJIEPIH Tajnay KepceTKeH e, OiriM Oepy camachl TeK yirepiMi )KaFblHaH FaHa eMeC, COHBIMEH Karap
JKaIIBl  OpTa JKOHE JKOFaphl OuriM Oepy Oarmapiamanapsl IIeHOEpiHAE OKYIIBUIAPIABIH BIHTACHI MEH
KO3KapachIHAAFbl OH ©3repicTep apKbUIbI a )KaKcapaibl.

Kinm co30ep: OimiM Oepy, MEKTENTeri jXKOHE YHHMBEPCHUTETTeri OiiM, MHTEpaKTHBTI OKbITY, OiniM Oepy
TEXHOJIOTHACHI, TOHKEPLITeH OKBITY, OWBIHFA HET13[eITeH dicTep, OKYLIBLIAP/bl BIHTATAHIBIPY.

B.JI. Auapeea, C.A. Tammkanos, M.I1. Epkin

IIpumeHeHUe TEXHOJIOTHH «IIePEBEPHYTOr0 00y4eHUs»
B 00pa3oBaTe/IbHOI NPAaKTHKe (HA IpuMepe 00pa3oBaTeIbHBIX
yupexnenuii Kazaxcrana u beaapycu)

B naHHOIl cTaThe paccMaTpHBAIOTCSl OTJIMYUTENBHBIE OCOOEHHOCTH O00pa30BaTENbHOH TEXHOJIOTUH
«mepeBepHYTOro o0yuyeHus». Ee OCHOBHOM MpPUHLUIN 3aKIIOYaeTcs B OCBOGHHU TEOPETUYECKHX OCHOB
y4eOHOro MaTepuasna ¢ MOMOILIBIO ayJJMOBU3yalbHOTO KOHTEHTA 3a MpeAeNaMu ayJIUTOPUH C MOCIEAYIOUINM
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COBEpIICHCTBOBAHMEM 3HAHMH M KOMIICTEHLMH BO BpeMs ayAWTOPHBIX B3aHATHIl I110J PYKOBOACTBOM
npernoziaBaTensi. B cTaTbe NPHBOIAMTCSA KpaTKas HCTOPHS BO3HUKHOBEHHMS M pasBUTUS 3TOTO METO.a,
OITMCHIBAIOTCSA €0 NMPEHMYIIECTBA, XapaKTepPUCTHKU M MPOOJIEMbl NMPAKTUYECKOTO NMPUMEHEHHs, a TaKke
Hom4YepKuBaeTcs S(QEKTHBHOCTD HHTETPAIMN NepeBEepHYTOH MoJear 00y4IeH s ¢ UTPOBBIMH METOIaMH KaK
B INKOJHHOM, TaKk ¥ B YHHBEPCHTETCKOM 00pa3oBaHMH. B mHccienoBaHWM IOTYEPKUBAETCS, HUTO
MHTETPUPOBAaHHOE OOy4YeHHe B COYETAaHHM C WHTEPAKTHBHBIMU IOJXOAaMH CIIOCOOCTBYET YCTOWYMBOI
MOTHBAlMM K OOYYEHHIO, BOBJIECUCHHUIO YYaIlMXCS M Pa3BUTHUIO HEOOXOJVMBIX HaBBIKOB. [IpencTaBieHEI
NPaKTHYECKUEe MPUMEphl BHEAPEHUs TaHHOI TEXHOJIOTHH B yueOHBIX 3aBefieHMAX Kasaxcrana u bemapycu.
AHaiM3 pe3yibTaToB 00YYeHUs MOKa3bIBAeT, YTO KAYECTBO OOpPa30BaHMUS MOBBIIIACTCS HE TOJBKO C TOYKU
3pEHHUs YCIIeBAeMOCTH, HO M 3a CYET IOJOXKMTENbHBIX CABUIOB B MOTHBALlMM M OTHOLICHHWH Y4alIUXCi K
MporpaMMaM OOIIETo CPEAHETo U BBICIIET0 00pa3oBaHusl.

Kniouesvie cnosa: oOpazoBaHHe, IIKOIHHOE M BY30BCKOE€ O00pa3oBaHHWE, WHTEPAaKTUBHOE OOydUCHHE,
o0pa3oBaTesIbHbIE TEXHOJIOTHH, IIEpeBEPHYTOE 00ydeHUE, UTPOBBIE METOIbI, MOTHBAIINS YUaIUXCSl.
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I'eonmpocTpaHCTBEHHAS OLICHKA PEKPEallMOHHOI0 MOTEeHMAJIa
BpaciaBckoro axMuHHCTPaTUBHOIO paiioHa Pecnyduauku benapych
Ha ocHOBe npumeHenuss ' MC-rexnosoruit

B crarpe 3aTpoHyTa mpobieMa OIEHKH PEeKpealnoHHOTO MOTEHIMAla OJHOTO M3 aAMHHHUCTPAaTUBHBIX paii-
oHoB PecryOnmmku Bemapyck. PaccmaTpuBaeTcst TOHATHE «PEKPEAMOHHBIM IMOTEHIIHAT» KaK KOMIUICKCHAsS
CHCTEMa C TOYKHM 3PEHHUsI €ro NMPHPOIHOro (KayecTBa MPUPOAHBIX PECYPCOB M YCIOBHH) W aHTPOIIOT€HHBIX
KaTeropui (kayecTBa MPUPOJBI, MPUOOPETECHHBIE B Pe3yNbTaTe BO3AEHCTBHS 4eloBeKa). BhIJIO BBIIOIHEHO
reorpaduueckoe MoJenupoBaHue B npouecce coznanust ['VIC-npoekra Ha nprMepe OLEHKH PEeKPEallHOHHOTO
norenmana bpacnasckoro paiiona. Coop u 06paboTka MaTepHaNIoOB MCCIIEIOBAHHS OCYIIECTBIINCh HA OC-
HoBe mpumeHeHHs ['MC-texnonoruil. OmeHKa peKpearioHHOro MOTEeHIHANa MPEeANoiaraza HHBEHTapH3a-
U0 eCTeCTBeHHBIX (34 (akTopa) u aHTponoreHHbIX (32 dakTopa) yclioBuil ¢ IPHCBOCHUEM 0aJuia 10 IIKaje
OT OJHOTO N0 mATH. [Ipy 3ToM KaxIbIi (GakTop M KaTeropws IOIydalll YHHKAIbHbIE MACHTU(PHKATOPH B
CTpYKType 6a3bl JaHHBIX IJISI aBTOMATH3AIMH IPOIECCOB T€OIMPOCTPAHCTBEHHOTO M CTATHCTUYECKOTO aHATH-
30B. Bce mokasarenu ObUIH HepeBefieHbl B BEKTOPHEIN (pOpMAaT M NMPEACTaBISIIA CaMOCTOSTENbHEIE BEKTOP-
HbIE CJIOH, BIIOCIIE/ICTBUH 00BbEANHEHHbIE B KJIACChI TPOCTPAHCTBEHHBIX TAaHHBIX CEMH €CTECTBEHHBIX U IIEC-
TH aHTPOIIOTEHHBIX KaTerOPHUii OLICHUBAaEMBIX yCIIOBHI. Bee pe3ynbrarsl ObUTH 00bEANHEHBI B MATH IPYIIIL: OT
MaKcHMalbHOTO (5-as rpymma) 10 MUHMMaubHOTO (l-ast rpymnma) 3Ha4eHUH peKpearoHHOrO IOTEeHLHasa.
KosopucTrka 1 MHTEHCHBHOCTh HPOKPAIINBAHHS HATJLITHO MO3BOJISIIOT CYAUTBH O TOKa3aTele PeKpearnuoH-
HOTO MOTEHIIHAIA.

Kniouesvie cnosa: pexpealioHHBII ITOTEHINAN, OaIbHAs OIEHKA, OIEHKA MOTEHIHANIa TeOCHCTEeM, KapTo-
rpadupoBaHKe U IPOCTPAHCTBEHHBIH aHAIN3, KOMIIEKCHOE yIpaBIIeHNIEe, YyCTOHIUBOE Pa3BUTHE.

Beeoenue

Obnactu npumenenus: ' UC-TexHOMOTHI UMEIOT AOCTATOYHO IIUPOKHI CIIEKTP B Pa3iWYHBIX cdepax
JeATeIILHOCTH YeJIOBEeKa, OHAKO JHJEPaMH SBISIFOTCS MCCIeqoBaHus B oOnactu Hayk o 3emie [1-3]. Kax
IIPaBUIIO, UCCIEOBAHUS IIPOBOAATCS B PaMKax MOHUTOPUHIa KOMIIOHEHTOB OKpY»Karolei cpeabl. MoHUTO-
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PHHT Kak cucTeMa HaONIOJeHNH, yueTa COCTOSHHSA, Ka4ecTBa M IWHAMUKU MPUPOAHBIX PECYpPCOB (TIOJNIE3HBIX
MCKONAeMBbIX, BOJIHBIX, 3eMEIIbHBIX, JICCHBIX, OMOJIOTMYECKHIX) U MPUPOTHBIX YCIOBHH TEPPUTOPHH U IKOHO-
MHYECKOTO Pa3BUTHSA, IperonaraetT coop nHPOpMamu o cocTossHun o0bekTa. [IpenensHblii 3amac npupo-
HBIX U MPOU3BOJICTBEHHBIX PECYPCOB C TOYKH 3PEHHsS BO3MOXKHOCTH HX COBPEMEHHOTO HCIOJIB30BaHUS C
YYETOM XO3SHCTBEHHOTO Pa3BUTHS M COIHATBHO-3KOHOMHYECKHX IMOTPEOHOCTEH OO0IIecTBa ONPEnessioT
MOTEHIHAIBI TEPPUTOPUH: TIPUPOTHO-PECYPCHBIN, CONNATBHO-IKOHOMHYECKHH, KyJIbTYPHO-HCTOPUYECKHN U
Ap.

OCHOBOIIONIO)KHUKOM YUY€HHS O NPHUPOJTHO-pecypcHoM moTeHuuane ssisercss H.A. ComnueB. B Ha-
cTosiiee BpeMs IPUPOIHBIN MOTEHIHAI TEPPUTOPUH OIPENIEIISIOT KaK COBOKYITHOCTh MIPUPOJHBIX PECYPCOB
(TTOTIE3HBIX MCKOIAEMbIX, BOIHBIX, 3€MEIbHBIX, OMOJOTUYECKHIX, PEKPEAMOHHBIX) U MPUPOIHBIX YCIOBHUH
pErrMoHa, MO3BOJISIONINX OCYIIECTBISTH MAKCUMAaIbHO BO3MOXKHBIH 00bEM MPOU3BOJCTBA MOTPEOUTENBCKUX
CTOMMOCTEH Ha JaHHOM 3Tale Pa3BUTHS NPOU3BOAWUTEIBHBIX CHJ W NPOM3BOACTBEHHBIX OTHOLICHUH IPH
YCIIOBHH YCTOWYMBOTO Pa3BUTHs TeppuTOpud [4].

H3yyeHne pekpealioHHOTO0 TOTEHIWAla MpPEAINoyiaraeT HE TOJIBKO PAacCMOTPEHHE €ro MPHpPOJHO-
PECYPCHOTO acrekTa, HO ¥ CyMMY MOTEHIMANOB, PECYPChI KOTOPBIX UCIIOJB3YIOTCS B TPOILIECCE BOCTIPOU3-
BOJICTBA TYPUCTCKHUX MPOIYKTOB U HETIOCPEICTBEHHO YYacTBYIOT B (DOPMHUPOBAHUH TOBAPOB U YCIYT, TPEI-
Ha3HAYCHHBIX VIS TYPHCTCKO-PEKPEallMOHHOr0 oTpedieHus [5].

B coBpeMEHHBIX dKOHOMHYECKHX YCIOBHIX KOMIUIEKCHAs OILCHKAa PECYpPCHOIO MOTEHIHAana TeppUTO-
pHUM Ha OCHOBE M3YYCHHS U Pa3pabOTKH CTPATETHi SKOHOMHUYECKOTO Pa3BUTHUS M YIPABICHUS MPUPOIHBIMU
OorarcTBaMu SBIISETCS 331avei, TpeOyIOIeH KOMIUIEKCHOTO MOAX0/a, a TaKKe y4eTa COBPEMEHHBIX TIJI0-
0anbHBIX TPEHIOB (IM(POBU3AIHS, SKOIOTU3AIMS, YCTOWYNBOE PA3BUTHE) U HATHOHALHBIX HHTEPECOB.

JlaHHOE TOHATHE BKIIIOYAET KaK MCXO/IHBIE KauyecTBa MPHUPOJBI (€CTECTBEHHBIE (PAKTOPHI), TaK U MPHOO-
PETEHHBIE B pe3ybTaTe BO3CHCTBHS YelOBeKa (aHTPOTIOTeHHBIE (PaKTOPHI).

yHI/IBCpcaJII)HI)IM BapHUAHTOM [JIs1 KOMIIJICKCHOT'O OLICHMBAHUS IOTCHIIMATIA TCPPUTOPUHN ABJIACTCA IIPHU-
MeHeHHe JaHAma(THOro (TeOCHCTEMHOr0) TOIX0/1a ¢ IIPUMEHEHHEM OaJUTbHON METOUKH OlleHKH [6—8].

IIpumenenne ['MC-TexHOMOTHI TpeNoiaraeT CUCTEMaTHIeCKuii cOop M 00paboOTKy pa3iIMdHOW WH-
(dbopmanuu, KOTopasi MOKET OBITh UCIIOJIb30BaHa JUIsl 00eCTIeYeHUs Mpoliecca MPUHATHS PElIeHUH U yrpaBs-
JIEHUSl yCTOMYUBBIM Pa3BUTUEM TEPPUTOPHUH.

Peszynomamer u 0bcyscoenue

B kxauecTBe nmpeaMera ucciel0BaHUS HAaMH ObUT BBIOpaH peKpealioHHbII NOTEHIMAN TEPPUTOPHUU KaK
KOMIIOHEHT MPHUPOJHOTO MoTeHnuana. [1ockonbky 00beKTOM paboThl BeICTyNan bpacnaBckuii anMUHHCTpa-
TUBHBIN paiioH, y4yeT ero cnenu(uKy onpeaen u3y4eHue pekpeannonHoro noreanuana. (Puc. 1).
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http://braslav.vitebsk-region.gov.by/modules/document/_img/s000075_494177.jpg

Pucynox 1. Bpacnasckuii paiion (M300paskeH KpacHBIM [[BETOM) Ha aJMHHHCTPATHBHON KapTe
Pecny6nmkn Benapycs (puc.1a), rpanunst bpacnosckoro paiiona (puc. 10).
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B.J1. AHgpeeBa, A.H. YepsaHb, I.A. EdumoBsa

BpacnaBckuii agMHHUCTPATUBHBIN PaliOH PacIloNiokKeH Ha ceBepo-3anane PecyOnmku benapyck B rpa-
Hunax Butebckoit obmactu. Ero mmomans cocraBuseT 226 955 ra. Ilo ero Teppuropun mpoxoauT rocynap-
cTBeHHas rpanuna ¢ PecrryOmmkoit JlatBust (Ha ceBepo-3amnane), ¢ Pecyonukoit JInTsa (Ha 3amane), a Takxke
palioH TPaHHYUT C COCETHUMH paiioHamm BurteOckoit obmactu (LllapxkoBmmuHckuM, MwuopckuM, [loctas-
ckuM). O6mas mnomans bpacnaBckoro paiioHa coctaBisieT 2,2 ThIC. kM. PailoHHBbIiT LeHTp — ropox bpa-
ciaB ¢ HaceneHueM 8,9 Teic. yen. Paiion BkmouaeT ropojackoi mocenok Buassl, arporopoaku KozsHsl u
Hpys, 639 cenbckux HaCEICHHBIX MYHKTOB.

Teppuropust bpacnaBckoro paiioHa, kak W Bceld benmapycu, Haxomutcs B mnpezaenax BoctodHo-
EBponeiickoil paBHUHBI. boJbllyl0 €€ TEppUTOPUIO 3aHUMAET dacTh banTuiickoil rpsaael — bpaciaBckas
KOHEYHO-MOPEHHAsl BO3BBILICHHOCTh, 00pa30BaHHasi B OpaciaBCKO-HEBEIBCKYIO CTAIUIO T003ePCKOro (Baj-
JaliCKOT0) OJICICHEHMSI M CJIOKCHHas Tonmied orinoxenuid (85-100 M u Gosiee) MOpPEHHOTO M BOJHO-
JIEIHUKOBOTO TeHe3uca ¢ aOCOMIOTHBIMU BbIcOTaMU B mpenenax 150-210 m. JlennukoBbie GOpMBI MECTHOTO
na"amadTa TOKPBITH YEXJIOM BOJHO-JICAHUKOBBIX M 03€PHO-JIEIHUKOBBIX OTJIOKEHHI MMO03EPCKOTO JETHH-
Ka, a TaK)Ke MaJIOMOLIHBIMH 3JII0BHAIbHO-IEIIOBHATIBHBIMU OCaI0YHBIMU oponamu. Cpeau ¢opm penbeda
LIMPOKO MPEACTABICHBl KOHEUHO-MOPEHHBIE I'PSAABI U XOJIMBI, KaMbl, 03bl, 3aHAPOBBIC MOJISL U 03E€PHBIE KOT-
JIOBUHBI. BO3BBIIIIEHHOCTh TPECTABISET COOON OTHOCHUTENHFHO XOPOIIO COXPAHWBIIHUKCS PErHOHATbHBIN
3TaJIOH MOPEHHOTO JIaHAmadTa BO3BBIICHHOTO Tua. Mexay ozepamu Henmposo u [lonex BeiTsiHyTa Ha 1,2
KM KJaccuyeckasi o3oBas rpsaa. Ee oTHocutenbHas BbicoTa 30—35 MeTpoB, KpyTH3HA CKJIOHOB JIOCTHUTAET
35-50°. HOxHasi 4acThb TEPPUTOPUM paiioHa MPUHAMISKUT JIMCHEHCKON HH3MEHHOCTH, OTJIMYAROIIEHCS
MIOCKOBOJIHUCTBIM H TIOJIOTOBOJHUCTBIM peiibedom [9].

Cpennsis TeMriepaTypa BO3[yXa B IpaHHLax pailoHa B siHBape coctasisieT 6,8°C, B urone — 17°C.
l'onoBas cymma ocamkoB coctaBisier 550—-580 mm, ipu 3ToM K03 prunmenT yBraxkuenus (mo H.H. MBanoBy)
3a Temblil nepuox paseH 0,9. Bererannonnsiii nepuon jymrest 180—185 aneit. [leprnon akTUBHOM BereTanuu
(c remneparypoii Boimie 10°C) coctapnsier 130-150 guel, a MpoaOKUTENHLHOCTE 0€3MOPO3HOTO MEprUoaa
qurest 150 pHed. CymMma MOJOXKUTENbHBIX TEMIIEPaTyp 3a BECh BEr€TallMOHHBIA NEPHOJ COCTABISET
2385—2485°C [10].

Bcs Teppuropust bernapycu oTHOCUTCSI K perHOHAM € MOBBIIEHHOW 03€pHOCThI0. COryIaCHO THIPOJIOTH-
yeckoMy paitonupoBanuto [10], Teppuropus paiioHa npuHaIIeKUT Oacceitny p. 3anaaHoil J[BUHBI U ee Jie-
BOT'O MpUTOKA p. JIMCHBI U OTHOCUTCS K rujiposiornyeckomy paiiony benopycckoro Ilooszepss. benopycckoe
[Toozepre — 310 Goslee MmMpOKOe Teorpaduueckoe Ha3BaHWE BCETO 03EpHOTO Kpas Ha ceBepe bemapycw,
c(OpPMHUPOBAHHOTO JIETHUKOM, YaCThIO KOTOPOTO U sBisiercs: bpaciasckoe Iloo3epne, BKiItouaromee u apy-
THe KPYIHBIE 03€pHBIE CUCTEMBI CTPaHBI, PACIOJIOKEHHbIE MEX Ty 3anaaHol J{BuHoi 1 Hemanom. B nenom
03E€pHOCTbH B IIpejesiax MO3au4HOr0 XOJIMHUCTO-MOPEHHO-03epHOI0 THMa peibeda as Bcero bemopycckoro
[Toozepns cocrarnser 6onee 3 %.

B bpacnaBckom paiioHe o3epa 3aHuMaroT okojio 10 % mmomianu. 3meck pacioaoKeHbl 03epa, BXOSIITNE
B bpaciaBckyro 03epHO-pEUHYIO CUCTEMY WU Ipymity o3ep (Hambonee kpynubie: IpoiBsatsl, CHybI, CTpy-
cT0). PribonpomMeiciioBoe 3HaueHHE UMEIOT 68 03ep. YPOBEHb IPYHTOBBIX BOZ Kosebnercs ot 0,5 1o 3-4 wm,
Ha BO3BBILICHUAX OH MOHMKaeTca 10 10 m.

CornacHo MOYBEHHO-TEOTpapuIecKkoMy pPalOHUPOBAHUIO, TEPPUTOPUS AIMUHHUCTPATHBHOIO paiioHa
BxomuT B cocraB CepepHoii ([Ipubantuiickoil) NPOBUHIIMHK, CEBEPO-3alaHOI0 OKpyra bpaciaBcko-
I'my6okckoro u llapkoBmmHCKO-BepxHeBUHCKOTO pailoHOB. bpaciaBckas BO3BBIIEHHOCTh OTHOCHTCS K
bpacnaBcko-MuopckoMy MOYBEHHOMY IOAPAWOHY JEPHOBO-TIOA30JUCTHIX CYTVIMHUCTBIX (9aCTO CMBITHIX)
[0YB, a NMpHUMbIKaomas kK Hel JlucHeHckas Hu3MHa — K [lomonxo-IlapkoBIIMHCKOMY palioHY IEpPHOBO-
MO30JIUCTHIX 3a00JI0YCHHBIX 110YB, K J[MCHEHCKOMY MOJIpaifioHy CYTJIMHUCTBIX, peXe MNIMHUCTHIX moyB [10].

OtnuuntensHas ocoOeHHOCTh bpacmaBckoro Ilooseprst 3akitodaercsi B HEOAHOPOIHOCTH CTPYKTYPHI
MTIOYBEHHOTO TIOKPOBA M €r0 MEJIKOKOHTYPHOCTH (CpeAHHMH pa3Mep KOHTypa TAallHU COCTaBIseT MeHee
2,8 ra), a TaKKe BBICOKOW CTENEHH BOJHOW 3poupoBaHHOCTH (18,5 % B cocTaBe MaxOTHBIX 3eMeIb) 1 KaMe-
HUCTOCTH T10YB, CBSI3aHHBIX C UCTOpUEH (HOPMUPOBAHUS TEPPUTOPHUH.

W3 nouBooOpazyrommx nopo Ha bpacnaBckol BO3BBIILIEHHOCTH JOMUHHUPYIOT MOPEHHBIE OTJIOKEHHS:
CYIJIMHKH U CYIIECH, YaCTO TPaBUITHO-XPSILEBAThIE U 3aBayHEHHBIE; XapaKTEPHBI TAKXKE BOJHO-JIETHUKOBBIE
OTJIOKEHUSI, TIPEICTABICHHBIE CJIOWCTHIM COPTHPOBAHHBIM IMECYaHBIM MaTepHajoM (IPEUMYIIECTBEHHO
KBapIeM), 9aCTO ¢ MOPEHHBIMHU MPOCIONKaMH U JTHH3AMH.

ITouBooOpa3yromue mopoas! JIMCHEHCKOH HU3WHBI MIPEACTABIEHB B OCHOBHOM O3€PHO-JIETHUKOBBIMHU
CYIVIMHKAMH U CYTECSIMH, a TaKKe TOHKOCIOUCTBIMU OTJIO)KEHUSIMHU MPUWIECTHUKOBBIX 03Ep — JIEHTOYHBIMU
riuHaMu. B moHmwkeHuax peibeda — 3amaauHax U KOTJIOBHHAX — PACIPOCTPaHEHBl B Ka4eCTBE MOYBOOO-
pasyrouieil Hopoabl TOpGbl pa3IMYHOr0 FreHEe3UCa 1 MOIIHOCTH.
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[Ipeobnagaromumu THDAMU TOYB 37IECh ABISIOTCS JEPHOBO-TOA30JUCTHIC, JEPHOBO-TIOA30IMCTHIC 3a-
0OJIOYCHHEIE, TEPHOBBIC 3a00I0UeHHEIC, TOPPSHO-00JIOTHRIE W MOMMeHHbIe. J[s bpaciaBckoii rpsmsl pac-
IIPOCTPaHEHHE MMEIOT JEPHOBO-IIOJ30JIMCTHIE MECUaHbIC, PEXE CylecdyaHble aBTOMOpPGHbIC MOYBBI, Pa3BU-
BAIOLIMECS] HA KOHEYHO-MOPEHHBIX CYIECAX U IeCKax, IOJCTUIAEMbIX MOPEHHBIMH IIECKAMHU U CYTJIMHKAMU.
B rpanunax J{ucHeHCKOW HU3MHBI OYBBI MO3aUYHO PACIPOCTPAHEHBI BCE BUIBI OOJIOTHBIX MOYB Pa3IHYHON
MOIIIHOCTH.

CornacHo Te000TaHMYECKOMY H JIECOPaCTUTENFHOMY palioHupoBaHuio benapycu, Teppuropus paiiona
pacroyioKeHa B 30HE XBOWHO-IIMPOKOJUCTBEHHBIX JIECOB M OTHOCHTCSA K IOJ30HE LIMPOKOIUCTBEHHO-
eJIOBBIX (JIy0OBO-TEMHOXBOWHEIX) J1ecoB. Jleca Ha ceBepe paifoHa IpeCcTaBIeHbl COYSTAHNEM XBOWHBIX €J10-
BBIX U COCHOBBIX JIPEBOCTOEB MILUMCTOM U KHCIUYHOM CEPUU Ha PBIXJIBIX M JBYWIECHHBIX C BOJOYIIOPOM I0Y-
Bax. B ro)xHOW MOHMKEHHOH YacTH XapakTepHbI HEOOJBIINE MACCHBBI €IOBBIX OPJISIKOBBIX U COCHOBBIX Yep-
HUYHBIX JIECOB C y4acTHEM OEpe30BBIX TaBOJITOBBIX JIECOB B COUYETAHUH C PACTUTEIBHOCTHIO OOJIOT Pa3sHOTO
TUTIA, XapaKTepU3YIOUINECs COCHOBBIMU U E€JIOBBIMH JIECAMH OCOKOBO-C()arHOBBIMH M JIOJTOMOIIHBIMH C
Y4acTHEM €JIOBBIX JIECOB YEPHUYHON CEpHUH.

Ha teppuropun bpacmaBckoro paiioHa BenmKa JOJS 0CO00 OXPaHAEMBIX MPHUPOJHBIX TEPPUTOPHH.
Oxomno 30 % ero momanu 3anuMaeT HanmonaneHbiil mapk «bpacnaBckue ozepa» (Oonee 64 Teic. ra), ABa
THIPOJIOTHYECKUX 3aKa3HuKa «Puum» u «Cuta» (okono 1800 ra), 22 nmaMsaTHHKA IPUPOIBI PECITYOIUKAHCKO-
o U 7 — MECTHOIO 3Ha4Y€HHUS.

Hcrounukamu nHbopManmu s co3aanust 6a3pl ganHbix (B/) mist oleHKM pekpealmoHHOTrO MOTeH-
nuana bpacmaBckoro paiioHa mociykuiau Matepuansl HanmmonaneHOTO atnaca Pecryonmku bemapycs, pas-
HOMacITaOHBIe KapThl U TuIaHel bpacmaBckoro paiiona. Beck kaprorpaduueckuii Mmatepuan ObLT OTCKaHU-
pOBaH, MpUBSA3aH K MECTHOCTH M MEPEBEACH B BEKTOPHBIN (hopMaT XpaHEHHs JaHHBIX C IOCIEAYIOIUM 3a-
MOJTHEHUEM aTpUOYTUBHBIX TAaOJHII HA OCHOBE JIET€H KapT. MIMeromuecst pacTpoBbie U BEKTOPHBIE JaHHBIC,
a Taxke nHQOpMaIMOHHbIEe TabIHIBI 00 BeIMHEHBI B 0a3y reoaHHbIX Recreation.mdb 1 oTKOppeKTHPOBaHEI
TOIIOJIOTHUECKH.

Bce ecrecTBeHHBIE U aHTPOIOTEHHBIE YCIOBUS, OKa3bIBAIOIINE MPSIMOE U KOCBEHHOE BIMSHHUE Ha PEK-
peanroHHBIN MOTEHIMAN, ObUIM CTPYNIIMPOBaHbI B ABE Ipynnbl. K mepBoil OTHOCAT eCTECTBEHHBIE YCIIOBHUS:
re0JIOro-reoMop(oIoTHuecKie YCIOBHs, KIMMAaTHYECKUE TOKA3aTelH, BOJAHBIE PECYPChI, pACTUTEIBHBIN U
KUBOTHBII MHUD, TIOYBHI, JaHAMAQTHBIE YCIOBUS, OXpaHy npupoabl. Ko BTOpoii TpyIie OTHOCAT aHTPOIO-
TeHHBIE: 100bIYa MOJIE3HBIX HCKOIAEMBIX, MPOMBINIJIEHHOCTbD, CEIbCKOE X03WCTBO, JOPOXKHAS CETh U KOM-
MYHUKAIIH, CETUTEOHbIE TEPPUTOPHH, TYPU3M U PEeKpeanusl.

CornacHo cxeMe Ha pHc. 1, OlleHKa peKpealMoHHOro noTeHuaia bpacnasckoro paiiona noapa3zymMmena-
€T MHBEHTapHU3aIuio ecTecTBeHHBIX (34 (aktopa) m anTponoreHHbIX (32 (axkTopa) yCIOBHI ¢ CHCTEMHOMN
OLIEHKOW MX M MPUCBOCHHEM MM YCJIOBHOTO Oajijia MO IIKaie OT OJHOro A0 mATH. DakTopsl ObLTH MpOpaH-
KUPOBAaHBI W MM MPUCYXKJAEH YCIOBHBIH Oamn oT -5 no 5, 3HaveHue 0 XapakTepHO Uil TEPPUTOPHH,
HE BKJIIOYCHHOM B TIoyie uccienoBanuii. CyMMapHasi olleHKa 0ajlioB KaJI0Tro u3 (paKTOpPOB €CTECTBEHHOTO
W aHTPOIOTE€HHOTO MO3BOJIIET OOJErdYuTh MOIYYE€HHE HMTOTOBOM OLIEHKM PEKPEAllMOHHOTO IOTEeHIHasa
TEPPUTOPHH.

Haunbonpiee 3HaueHne B OLIEHKE NOTEHIMAILHON pEKpealluil UMEIOT: U3 €CTECTBEHHBIX — BOJHBIC pe-
CYPCBI, PACTUTENBHBIA M XKUBOTHBIM MUP, 0CO00 OXpaHseMble TIPUPOJIHBIE TEPPUTOPUH U pesibed TeppUTO-
pUH; U3 aHTPOTIOT€HHBIX — JO0BIYa TOJE3HBIX HCKOMAEMBIX, OOBEKTHl MPOMBIILIEHHOCTH, OpraHU3aIiH
Typy3Ma U peKpearum.

Kaxnpiii pakrop m kaTeropus B 1I€JIOM NOJIYYMIM YHHKaJIbHBIE HICHTU(HUKATOPHl B CTPYKTYpe Oa3bl
JAHHBIX JJI51 aBTOMATU3ALMU [IPOLECCOB I€ONPOCTPAHCTBEHHOTO U CTATUCTHYECKOTO aHaiIu30B. Tak, Hanpu-
Mep, uaeHTuuUKaTop «e7_2 3 2» o0o3HadaeT OXpaHHYIO 30HY (BTOpas mudpa 2) Tepputopun JaHamadT-
HBIX (Udpa 3) 3aKa3HUKOB PECHYOIMKAHCKOTO M MECTHOTO 3HaveHus (mepBas mudpa 2), OTHOCAIIYIOCS K
kareropuu «OxpaHa mpuposD» (€7) B X0Ze OIICHKH PEeKPEaMOHHOTO MTOTEHIIHAA.

CymMa (akTopoB, oObeaAnHsAEMAas YCIOBUEM BIMSHUS Ha PEKPEAllMOHHBIN MMOTEHIIMAN, COCTABISIET CO-
OTBETCTBYIOILYIO KaTeroputo. IIpoBoanTcs monpaBka K yCIOBHOMY Oaiuty BceX (akTOpOB B KaTETOPHSIX IO
mkane ot 1,0 go 1,5 ¢ marom 0,1, cornacHo pucyHky 2.

HanMmenpmryto mompaBKy K OLIEHOYHOMY Oamty MoSyduin (aKTOphl KaTEropwii: TTOYBEHHBINH ITOKPOB
TEPPUTOPUH paiioHa, PU3NKO-TeorpadUuecKue yCIOBUS H HAIMYKE ceMUTeOHBIX Tepputopuil. K dakTopam
MEPEYHCIICHHBIX TEPPUTOPUI MPUMEHSIETCS IMONpaBoOdHbId Koddduiument 1,5. Takum obpazom, ycloBus,
uMeroIue Handosee OIaronpusITHYIO U HETraTUBHYIO POJIb B PEKPEallMOHHOM MOTEHILIMAIIE, CTaNH elle Oornee
3HAaYUMBIMHU B UTOTOBOH OIIEHKE.
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CoBOKYNHbIN peKpeaLuoHHbIN noTeHUnan BpacnaBckoro panoHa

PekpeauMOHHbIN NOTeHLMan, o6ycrnoBneHHbIN:
€CTeCTBEeHHbIMU YCIIOBUAMMU aHTPOMNOreHHON AeATeNbHOCTbIO

1}

FpynnupoBka o6bekToB (N=397830) no 3Ha4yeHMIO uToroBoro 6anna

PacyeT cymmapHoro 6anna ¢ nonpaBKkoOW No KaTeropusim B 6a3e AaHHbIX

I}

KaTteropus ectecTBeHHbIX KaTeropusi aHTponoreHHbIX
c¢akTopoB (N=7) c¢pakTopoB (N=6)

i}

CuctemMHas oueHKa B ycnoBHbIX 6annax (1...5) B 6a3e gaHHbIX Recreation

EcTecTBeHHbLIN akTop (N=34) AHTponoreHHbIN dakTop (N=32)

Pucynok 2. Cxema OLIeHKM peKpeallMOHHOT0 noTeHuana bpacnasckoro paifona

Bce daxTopsl nepeBenieHb! B BEKTOPHBIA (popMar u mpeacTaBieHsl B cTpykType bJl kxak mpocTtpaHCT-
BEHHbIC JaHHbIE — CJIOH B €AMHOW CHCTEME KOOPAMHAT. DTO MO3BOIMIO MPOBECTH I'€ONPOCTPAHCTBEHHBII
aHaJn3, TO €CTh MEePECeYCHHUs CI0eB ¢ 00beTUHEHNEM HH(POPMALUU aTpUOYTUBHBIX TaOJHII, COACPIKAIINX
OLIEHOYHBIE OAJIIBI B pa3pes3e MONUTOHATBHBIX 00BEKTOB Kax1oro (akropa. ['eocrcTeMHast olieHKa yCIOBUIA
penbeda MecTHOCTH mOTpeOoBana co3gaHusi uupoBoil Momenu penseda ¢ noctpoeHuem GRID-
MTOBEPXHOCTEI OTHOCHUTENBHBIX MPEBBIIIEHUH, YKIOHOB, JUIMHBI ¥ 3KCIIO3UITUHN CKIOHOB. C UCIOIb30BaHUEM
MIPOrPaMMHOTO0 MHCTPYMEHTa — «KaJNbKYJISTOpa PacTpoB» — IMOBEPXHOCTH TNEpEeceUeHsl APYr C APYroM,
KJ1acCU(UIMPOBAHBI IO IISATH IPYIIIaM B COOTBETCTBUU C Tpajlaliiell YCIOBHBIX OaJUIOB OLIEHKH ITOTEHIHAIa
U TIepeBEICHbI B BEKTOPHBIH (hopMar.

B pesynbTare momy4yeHsl Kiacchl MPOCTPAHCTBEHHBIX JAHHBIX CEMHU €CTECTBEHHBIX U IIECTH aHTPOIIO-
TeHHBIX KaTeropuii olleHnBaeMbIx ycsioBuid. Ha puc. 3 nmpuBenieH npumep OLIEHKH B pa3pes3e KaTeropuil.

IIpocTpaHcTBeHHOE IepeceyeHne MHPOPMAIMK KJIacCOB MPOCTPAHCTBEHHBIX AAHHBIX KaTeropuil ¢ax-
TOPOB C YYETOM IOTIPABKHU K KaKAOH 3aIicy B aTpHOYTHUBHBIX TAOJIHUIIAX TO3BOJIMIO TIONYYUTh COBOKYITHOE
3HAYCHUE BCEX €CTECTBEHHBIX M aHTPOIIOTEHHBIX YCIOBUHN pekpearuu (puc. 4, 5).
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Pucynok 3. CoBokymHas oreHka penbeda (kareropust E1) B pekpeariioHHOM MTOTSHIHATIE
BpacnaBckoro paitona Burebckoit obmacTu
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leonpocTpaHCTBEHHAs! OLIEHKA PEKPEeaLIMOHHOrO. ..

PesynbTrarhl 00beIMHEHBI B ISTH IPYII 3HAUSHHUS PEKpeallmoHHOr0 oTeHnrana bpaciasckoro paiiona.
Hcronp3ys JaHHYIO TPYNIHPOBKY, MOXHO J€JTaTh BHIBOABI O MECTOIOJIOKEHUH TEPPUTOPHUU C HAMBBICIINM
(rpymma 5) v HamMeHbIM (Tpymmna 1) peKpeanroHHBIM MTOTEHIIMAIOM, YTO OTKPBIBAET BO3MOXHOCTH IIPO-
EKTHPOBaHUS TEPPUTOPUH OOBEKTOB TypH3Ma U peKpealiii HaceJIeHusI.

Pucynok 4. KapTa pe3yiapTaToB T€OCHCTEMHON OIEHKH COBOKYITHOCTH €CTECTBEHHBIX
YCIIOBHH B peKpealnoHHOM MoTeHmane bpacinasckoro paitona ButeOckoii o0macti

Cyns 1Mo MHTEHCHBHOCTH M LBETY OKpAIIMBAaHMs PA3IMYHBIX Y4acTKOB KapTsl bpacnmaBckoro paiiona
(puc. 4), coznanHo# ¢ nomouipio I'MC-TexHOIOruii, MOKHO CyIUTh 00 OLIEHKE PECYpPCHOTO MOTEHIMAaa aj-
MUHUCTPATUBHOIO paiioHa. Tak ceBepo-3ama/iHas, CeBepO-BOCTOUYHAS U LIEHTpaIbHAS YacTh €r0 TEPPUTOPHH,
OTHOCHUTCSI K HanOoJiee OIaronpusTHON IS peKpealyy, Ip1U €€ PacCCMOTPEHHH HA OCHOBE Y4eTa €CTECTBEH-
HBIX MPUPOJHBIX YCJIOBUH. [IpndeM ydacTOK, OTHOCSIIMNCSA K CEBEpO-3alaJHON U LEHTPAIbHON 9acTH Ha-
LUOHAJIBHOIO IapKa «bpaciaBckue 03epay, IOIy4ul BBICIIYIO0 KATETOPUIO OLIEHKU.

rPYNNA
gLk
. -

Pucynok 5. Kapra pe3ynpTaToB re0OCHUCTEMHON OLICHKH COBOKYITHOCTH aHTPOIIOI'€HHBIX YCIOBUM
B PEKpeaIoHHOM MoTeHInane bpacmasckoro paitona Burebcekoit obmactu
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K MeHee OnaronpusTHBIM OTHOCSITCS HEOOJbINAs IUIONIANh 3E€MElb Ha KpailHEM IOTe U FOro-BOCTOKE
Bbpacnasckoro paiiona.

AHanm3 KapThl (puc. 5) BBISIBIII HEJOCTATOYHO BBHICOKHU YPOBEHBb PEKpeallii ¢ TOYKH 3PEHHS €€ aH-
TPOIIOTEHHBIX YCIOBHH (HAJIMYKME TPAHCIIOPTHBIX COOOIICHUI, 03JI0POBUTEIBHBIX 00BEKTOB, CTEIIEHD OJIN30-
CTH OT MOCEJICHUN | T.II.), XOTS 3HaUeHHE Oaura 4 UMeeTcs B MEHTPATHLHOM W B BOCTOYHOM YaCTAX paioHa.
IOxHas n roro-3amagHas 9acte bpaciaBckoro paiioHa IMEIOT HEBBICOKHE TIOKa3aremu (3HadeHue 1) mo pac-
CMaTPUBAEMOM KaTerOPHH, YTO OOBSCHSACTCS 37Ch BBICOKOW IJIOTHOCTHIO IMOCEIICHUH ¥ 00BEKTOB IMTPOMBIIII-
JIGHHOCTH.

CremoBaTeIbHO, PEKPEAITMOHHBIN TTOTEHITHAT CEBEPHOU W IICHTPAbHON YacTH bpaciaBckoro paiioHa
3HAYUTENHHO BEIIIIE, €M IOTO-BOCTOYHBIC U TeM 0oJiee I0ro-3aMa Hble ero YacTH.

Baxnouenue

PexpeannoHHbIi TOTeHLMAN aAMUHUCTPATUBHOTO paiioHa MOKET OBITh U3Y4YEH Ha OCHOBE reorpaduye-
ckoro MozaenupoBanus ¢ nomoupio ['MIC-texHonoruil. 3Ha4yanbHO BBINONHSIETCSI HHBEHTAPU3ALMS €CTECT-
BEHHBIX U aHTPOIIOTCHHBIX YCIOBHUI. B CBOIO 0Uepesh, ECTECTBEHHBIC YCIOBHUS OICHUBAINCH MO 34 MO3UIIN-
sIM, HAIIpUMEP: penbed, BOIHBIC PECYPChI, PACTUTENBHBIN U dKUBOTHBIM MUP, 0CO00 OXPaHIEMbIC TPUPOTHBIC
TEPPUTOPUH U TEPPUTOPHUH PaliOHa, a AaHTPOIIOT'eHHBIE BKJI0oUanu 32 (axkTopa, cpey HUX 100bIYa MOJIEe3HbIX
HCKOTIaeMbIX, 00BEKTHI MPOMBIIIICHHOCTH, OpTaHU3allui Typu3Ma U pekpeauun. [Ipu sToM kaxablii pakrop
W KaTeropHsl MoJIyYalld YHUKAIbHBIE WACHTH()UKATOPEI B CTPYKTYpe 0a3bl JaHHBIX I aBTOMATHU3allUH MPO-
LIECCOB T'€ONPOCTPAHCTBEHHOTO M CTATHCTUUECKOro aHanu30B. Kaxapli (GakTop oLeHHBAJCS MO IIKajie OT
OITHOTO [0 TIATH. Bee mokazaTeny ObUTH TiepeBeIeHbl B BEKTOPHBIN (hopMaT u ObLIH 00BEAMHEHHBIE B KIIACCHI
MPOCTPAHCTBCHHBIX JAHHBIX CECMU €CTCCTBCHHBIX U HICCTHU aHTPOIIOICHHBIX KaTCFOpHﬁ OIICHUBAEMBIX YCJIO-
Bui. Bece pe3ynbraThl ObUIM 00BEIMHEHBI B MIATh IPYII: OT MaKCUMAaJIbHOrO (5-51 rpymnmna) 1 MUHAIMaJIBHOTO
(1-s1 rpynma) 3HaYCHW PEKPEaliOHHOTrO MoTeHImana. KolopucTHka ¥ WHTEHCHBHOCTH MPOKPALIMBAHUS
HarJIsHO MO3BOJISET CyIUTh O NIOKa3aTelle peKpeallMoHHOr0 OTEeHIHaa.
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["eonpocTpaHCTBEHHAs OLEHKa pekpeaLoHHOrO. ..

B.JI. AuapeeBa, A.H. Yepsans, 1.A. E¢umona

I'AXK TexHoJIOrHATIAPBIH KoJ1aHy Herisinae beiapych Pecny0uKkacbIHbIH
BpaciaB okiMIILTIK ayTaHBIHBIH PeKPeAUAJIbIK dJIeyeTiH
reoKeHiCTiKTik Oarajay

Makanana benapycek PecrryOiuKkachbIHBIH OKIMIILTIK ayJaHIapBIHBIH OipiHiH PeKpeallisUIbIK JIeyeTiH Oaranay
Moceneci Ko3ranibl. «PekpealusmbIK oJieyeT» YFBIMBI OHBIH TaOufu (Tabufu pecypcTapiblH camachl MEH
HIapTTaphl) JKOHE AaHTPOMOTEHIIK KaTeropusUiapbl (aJaMHBIH OCEpiHEH aJblHFaH TaOHFaT KacHeTTepi)
TYPFBICHIHAH KeIICH[l JXYyie peTiHAe KapacThIpbUIafgsl. bpaciaB aynaHBIHBIH PEKPEalMsUIBIK QJICYeTiH
Garamay wmblcanbsiana ['AXK xobacklH Kypy mporiecinze reorpadusuislk MoJenbiey Xypriimi. 3eprrey
MaTepHaIIapblH JKHHAY >koHe eHAey ['AJK TexHomorusutapslH KOJIaHY HETi3iHAE JXY3ere achIpBUINBL
PexpeannsibIk aneyerTi Oaranay OipaeH Oecke nedinri mkama GoibrHIma Oamwr Gepe OTHIpHIN, Taburu (34
(axrop) xoHe aHTpornorenik (32 ¢akTop) skarmaitmapas! Tyrenaeyai ke3aeai. by perre opbip daktop MeH
CaHaT TEOKEHICTIKTIK JKOHE CTATUCTUKAIBIK Tajlfay IpOLECTepiH aBTOMATTAHABIPY YIIIH JAEPEKKOp
KYphUIBIMBIHIA Oipereid HIeHTU(UKATOpIapasl anabl. bapiblk KepceTKimTep BEKTOPNBIK (opMaTka
ayBICTBIPBUIABI XKOHE KEeWiHHEH OarajaHATHIH JKaFJaillapAblH JKeTi TaOWFH J>KOHE alThl aHTPOIOTEHIK
CaHATTapBIHBIH KEHICTIKTIK JepeKTep KiacTapblHA OIpIKTIpUIreH Toyesci3 BEKTOPIBIK KabaTTapIbl YCBHIHIIBL.
AJIBIHFaH HOTIDKENep Oec TomKa OipiKTIpiimi: peKpealrsuIbIK MOTCHIUAIIBIH MaKCUMAJIbl (S-iHII TOTM)
JKoHe MUHUMAIIH! (1-iHmi Torm) MoHnepiHeH. TycTepaiH Tyci MeH KapKbIHABLIBIFB PEKpeallysIbIK dJICyeTTiH
KOPCETKIIIH HaKThI Oaranayra MyMKiHIK Oepeni.

Kinm ce30ep: pexpealldsIbIK MOTEHIUAI, OalabIK Oarajay, TeoKyHenepaiH NOTeHINAIbBIH Oarajay, KapTara
TYCipy ’KOHE KeHICTIKTIiK Tajiaay, KeuleHai 6ackapy, TYpaKThl JaMy.

V.L. Andreeva, A.N. Chervan, and |.A. Efimova

Geospatial assessment of the recreational potential of the Braslav
Administrative Region of the Republic of Belarus based on the use of
GIS technologies

The article addresses the problem of assessing the recreational potential of one of the administrative regions
of the Republic of Belarus. The concept of “recreational potential” is treated as a complex system, comprising
natural (quality of natural resources and conditions) and anthropogenic (qualities shaped by human influence)
components. Geographical modeling was performed through the creation of a GIS project, using the Braslav
region as a case study. The collection and processing of research materials are carried out using GIS technol-
ogies. Assessment of recreational potential involved an inventory of natural (34 factors) and anthropogenic
(32 factors) conditions, each scored on a scale from one to five. Unique identifiers were assigned to each fac-
tor and category in the database to automate geospatial and statistical analyses. All indicators were converted
to vector format and represented as independent vector layers, which were later combined into spatial data
classes of seven natural and six anthropogenic categories. The results were classified into five levels, from
minimum (group 1) to maximum (group 5) recreational potential. The color scheme and intensity of the visu-
alization clearly indicate the level of recreational potential.

Keywords: recreational potential, scoring, assessment of the potential of geosystems, mapping and spatial
analysis, integrated management, sustainable development.
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Coipaapus e3eHi aTpipaybl JaHIIIAQTAPBIHBIH Ka3ipri
JKAFIAlbI JKIHE IKOJIOTUSCHI

Makanaga Apaid TeHi3iHIH OSKOJOTHSUIBIK 3apHaOblH  Kepinm otelpraH Celpmapust e3eHi  aThIpaybl
TaHAmagTapbIHBIH YKOJIOTHSIIBIK JKaFJalibl MEH Ka3ipri Kyii Typaisl aiTeuraH. Kipicnene aliMakThIH TaOuFu
nmaHamadTapsel MeH JaHAmadTapAbIH Urepily TapuxblHA cCUMaTTaMa OepinreH. JKyMBICTBIH ©3€KTUIIrT MeH
MaKcaT-MiHAETiHe, 3epTTEyIiH TEOPUSUIBIK JKOHE OMICTEMENIK HEri3iepiHe TOKTAIFaH. AMMaKThIH
TEOJIOTHSUTBIK  KYPBUIBIMBI JKOHE JKep Oezmepi, COHBIH HETI3iHAE TOMBIPaK >KAaObIHBI MEH OCIMIIKTEp
JKaMBUTFBICBIHBIH 3KOJIOTHSUIBIK KYHI CypeTTeNreH. AHTPOIOTeHIIK aCepAiH JaHAmadThH OYKia ayMarbHaa
Gosmaca 1a 6ackIM aylaHbBIHAA aIaMHBIH HIapyallblIbIFBI dcepiHeH Oip Hemece OipHelle KOMIIOHEHTTEpPiHIH
TyOereisli e3repicke YIUBIpaybl aWTHUIFAH. bonmamakra mremimMiH Ta0yFa KaKeTTI Macenenep Je
KapacTHIPBUIFaH.

Kinm co3dep: Coelpmapus, atelpay JaHAmadTapel, TEOKEUICH, aHTPOIOTeH, TaOufu JIaHAMAadT, KONIKTIK
nma"amadTap, TePPUKOHHUKTED, arponanamadTap, Kapbepii-yHiHmai xep.

Kipicne

Koram mMeH Taburu opTa apachlHAarbl KapbIM-KATBIHACTHIH HOTIDKECI epTeeH-aK op TYPl calagarsl
FAJIBIMIAPJIbIH Ha3apblH ayaapbill KEJICHIMEH, OChl YaKbITKAa JCHIH TOJBIFBIMEH NICHIIMIH TaIllaraH
MocenieHiH Oipi Oonbi oThIp. bysr MoceneHi aypeic memry — OYKiJ oJieM XajKbIHBIH aJJbIHAa TYpFaH
MIHJET, OWTKeHi OYTriHTi TaHAa TaOWFW NPOIECTePHiH ITaMybIHJa OPBIH aJbII OTBIPFAH KAaFBIMCHI3
KYOBUIBICTApBl KO0 HEMECEe MYJJeM OOJIpIpMay IIapaiapbiMEH aJaM3aTThIH OOJalllakTarbl eMip Cypyi
TikeJiel OalyIaHBICThI CKSHIIIT MaJIiM. Mbicajibl, XX FachIPJIbIH CKIHINI JKaPTHICHIHAA TEK 1pi KaUTaJIBIK
eNnyiep FaHa TaOWFU pecypcTapbl OCBIIAH KY3 JKBUIIBIH OYpBIHFBIMEH canbicThipFania 30-40 ece apThIK
naigananrad. EriH mapyalbulbIFel YIIIH KO TEPPUTOPHUSHBI KBIPTY, OPMaH arallTapblH Kecy, epTey,
apo3us, aedisius, aTMocQepasblK ayaHbIH JJACTAHYbI KYPJIBIK TICH TYHUEKY3UIIK MYXUT CYBIHBIH JIACTAHYBI,
ypOaHu3alysl JCHTCHIHIH apTybl JKoHE Ka30a OailyIbIKTapibl MOJI OHAIPY OapibiFbl TaOMFU OpTa TeIe-
TEHAIriH Oy3bIM, Taburu MaHamadTapAbIH CalackliH TAOUFH SJIEYMETTIK TYPFBIJIaH HaIllapIaTaThIHEI aHBIK.

Taburu sxkarmaiiga opOip naHAmAQT ©3MIrHEH KAWTHII OpHBbIHA KEJICTIH JKyie OOJIbIN TaOblLaajbl.
ConppikTad TaOuru JaHamadThiH Oip FaHa KOMIIOHEHTI ©3repece, OHBIH JSKOJIOTHUSJIBIK TeIe-TeHIIr
OY3BUTAJIBI: HOTMXKECIHE TaHAMAPTHIH iIIKI MOP(OJIOTHSIIBIK KYPBUTBIMBI TOJBIFBIMEH ©3repeili HeMece OChI
e3repicTepal JkoroFa ThIpeicanpl. OchLIail, agaM oCEpiHEH ©3repreH HeMece JKacaHAbl Taija OoiFaH
AHTPOMOTCHIIK JaHaadTap MOAU(UKALUICH! KaJIbIITACAbI.

Erep amamzar korambl Ouocdepanarbl TIpLIUTIKTI cakTan KaJfbIChl KeJice, OHAa OJ TaOuFar
OailNIBIKTapBIHA JKOHE OJIap/bl NalilaiaHyFa IeTeH Ko3KapacTapblH KYPT ©3repTyi KaxeT.

MamanaapablH MoniMeTTepi OOWbIHINA, amamjaa Kes3zeceTiH Haykac TypuiepiHiH 50 %-maH apThIFbl
KOpILlaFraH OpTaHbIH JIACTAHYbIHA TiKEIeH OaiiaHBICThI eKeH [1].

PecriyOnuka aymarbiHblH 8,4 maiibI3bIH MEMJIEKETTIK OpMaH KOpbl anbin skarca (4 % Ta3a opMaHIbl
JKepJiep), OHBIH 3 malbI3Fa XKyBIFbl KOpFajaThlH Tabury naHamadTap. MaMangapaslH OaranayblHIIa, HEri3ri
naramadrapapl TaOUFK Typre KakplHAAy €Till cakray YIIiH skep OeriniH keminge 30 %-1pl KoprayFa aiy
KaxeT. byrinri tTanga 2 %-b1 FaHa KoprayFa anblHFaH. AJl TaOWFH >kargaidl MeH JaHgmadTappl, eCiMIiK IeH
XKaHyapiap TYHHeCiH Oipiiama cakran Kaiy yiniH Kazakcranga xep KeneMiHiH keMiHzae 5 %-apl Koprayra ainy
Kepek. MeIcaibl, skep KeyeMi Oi37iH pecrmyONMMKaMbI3IbIH ayMarblHaH OipHerne ece kimmn ['epmanusmga 735
Kopeikma, 400-meH actam maHmmadTHIK KopbiKmagap, 9100 Taburar eckepTkimrepi Oap. An Kasakcrax
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PecnyOnukace! OoiibiHIa He 0apbl 10 MEMIICKETTIK KOPBIK, 62 KOpBIKIIA (OHBIH 42-C1 — 300JI0THSIBIK, 18-1 —
OOTaHWKABIK, 2-€yi — MaJeOHTOJIOTHSIIBIK), 4-€yl YWITTHIK TapK jkoHe 24-TeH acTaM TaOWFraT eCKepTKIiITepi
6ap [2].

Byrinri Tapma Celpaapusi CybIHBIH a3alobl, ayMaKThlH KYpPFaKIIBUIBIKTEI OachIHAH ©TKEpYyl, OFaH Koca
Crlp cywIHBIH TIEKTeH ThIC JacTaHybl (PecmyOmmkama Hypa eseHiHeH KeifiHTi ekiHII eH jlac e3eH) [3]
eTIHIIUTIKKE Kepi acepiH TUTi3im oTeIp. Ke3pIIopaa o0mbICk pecryOanKaaarsl eXXeNAeH XalblK KOHBICTAHFAH
aliMaKThIH Oipi. APXEOJIOTHUSIIBIK JKOHE TApUXH MAIIMETTEPre JKYTiHCEK, Tay KEHACPIH OHJIpy COHay epre
3amaHaapgan Oacranran. Oran gonen Kapartay OaypailblHIarbl Koja, MBIC AQYIpiHAEri maxrtamap MeH
yHripnepaeri mexemxkainap (Kapataynarer becaprik Tyceiamarsr «KaTeia kamam» YHTIpi, AnTeramsr, KymicTi
1.0.).

«O06nbIc aymarbiMeH ¥ ikl JKiOek™ ®OJBIHBIH COJITYCTIK TapMaFrhl OTil jkaTThl. O apKbuUThl KpITaliIbIH
xi6eri MeH YHIicTaHHBIH Oaranbl Tactapel Eypomnara, ¥uer Cibip engepine skeTkizimin oTeipabsl. Ockl sxepe
Orpzmap TyceiHmarel JKankent, KpImmak MeMIJIEKeTIHIH VIIKEH cayna-CaTThIK JKOHE CasiC OpPTajbIFbl
Oonran — CpIFaHaK CHSKTHI KananapAblH opblHAapsl 6ap. CeiraHakThl «KpINIak AanacklHBIH TaBaHbD) [T
arara. Tarbl Oip aifta kereriH xalT JKombl yprarsl ChIFaHAKTB «AK OpJia» OPTaJbIFbl €Till, OHJA TeHIe
HIbIFapas [4].

blkpuibIM 3aMaHHBIH 63iH7e ChIp eTiHIH TAOMFUTBIHA CUTIaTTaMa OepreH KeMeHrep, aobi3aap ker. COHbIH
0ipi AcaH Kaiirel 0a0ambI3 ChIp eJikeciH kepreHje: «— Eif, AKMeIiT, jepi aH eKeH, CybIH ap €KeH, op
OyTaHBIH TYOiHIE KeceK eTiH Oap ekeH. EmiH jxyramac, ManbsIHHBIH Ke3iHe cak Oon!», — neren exeH [4]. Ocbl
CUNaTTaMaHBIH 631 col Ke3ueri ChIpAbIH TOMEHT1 aFbICHIHBIH TaOWFH JTaHIMIA(THICHIHBIH CHITATBIH KENTipin
Typ. SIFHU, eciMIiK TeH kabaifbl >kaHyapiapra Oall ekeHpiriH aitaabl. An Pysbaxanu «MehmonHama u
Byxapa» attel xaz6aceiaga Celp eHipi Typansl Obutail meiimi: «CelpaapusgaH OYphINT aFaH apbIKTapMeH
eTiCTIK CyapbhUIajbl, OHAEIMEN ETICTIK aJKanTapbl TYPIi KeMiC-KUACK, oHiMaepre Oaii, MalaHbl MAIFBIH,
KOK Kachll araliTap KOMKEpreH, OHAa KoM cekiai kabaibl emikinep (KapakyWpbIK), ak OekeHIep epim
xkypeni» [5]. By cesne, Chlp OolbIHIA €XKEIJACH CTICTIKIICH aiHAIBICKAH OTBIPBIKIIBI XajblK MEKEH
eTKeHiHiH aitrarel. Jlepekrep Ooitprama Coip eHipinae «TypaH xon0apbIChDy MEKeH €TKEH, OHBIH COHFBICHIH
Apan Oansikimisiiapel 1948 aymaran. bekdypuH ochl MaHHAH jka0aiibl JKBUIKBI — TapliaHaap/bl KOPreHiH
anTazsl [6].

Ke13b1mopia 00IbICH ayMaFbIHBIH KOTl Oellirine ackepu-eHmipicTik kemenaep (Kp3puikym, Taprorai,
Jlenunck), baiikoHplp Fapeim aitnarel (Kapmakmer, Kaszamer aymanmapbl), Apail TeHi3iHIH TapThUIFaH
TabaHBIHBIH 3apJanTapbl acep eTe/Ii.

Ke13pmopia 00IBICEI ayMarbIHBIH TaOWFAThIHA KON JKBUIABIK 3€pPTTEyJNIepIli capanTaraHaa, Kasipri
SKOJIOTHSAJIBIK JKaFrlaibiHIa, OapiiblK TaOWFaT 30HANAPBIHAA aJlaM OpPEKETiHIH Tepic BIKMAIBIH KOrTemn
ke3nectipemi3. ComnapzpiH imniHge Taburu maHamadr kenOeTiHe €H Herisri ocep eTKeHAep: a) eriH
IApYalIBUTBIFBIHBIH  3apalbl; o) MAIJbl  peTci3  jKaw; 0) ToralulbIKTapiel Oay-OaKIIabIKKa —alry;
B) OOpPIBUTIAK MIaH-TO3aHJIbI TOMBIPAKTHI KBIPTY; T) MyHail KyObIpJaphl jKoHE aBTOKOJIK YKOJ TOpaNTapbiH
cay: Kymren—Kepi3suiopaa, Kymkxen—Kapakoiieia MmyHaii kKyObIp sxoHe bareic EBpona — bateic Keitaii Tac
JKOJIBI T.O.

OOIBICTBIH III6JT JKOHE IIOJIEHT aliMaKTapbIHBIH OHAaH opi IIeNICUTTeHyiHe KIMMATTHIK Kariai na
KochIMIIa acep erinm oTblp. On ocipece Cripmapusi CybIHBIH TapThUIYBIHAH COH KaTThl aWKbIHIBIKIICH
Oaitkamyna.

Coipaapust CYbIHBIH a3aobl OHIPAIH KabaT apaiblK (JKepacThl) Cy JCHICHIHIH TOMEHACYIHE acep €Till
oTeIp. CeifTill ayMaKThIH LIeNACHYiHEH TaOUFH apuaTIK JaHAadT ayAaHbIHBIH KbICKApYBIHA 9CEp €Till KoHE
OCIMJIIKTEp MEH KOITereH jKaHyapliapJblH eMip Cypy aiMarblH TapbuiTyna. MemiekeTimizaiH KpI3bin
KiTaObIHa OOJIBICHIMBI3/IBIH ayMaFblH MEKEHIEWTIH CYT KOpeKkTijepaeH — 7, KycrapaaH — 24 (MyHBIH
IIiHAE YATalTBIHBI, KBICTAUTHIHBI, YIIBII ©TeTiHI 0ap), OaybIpbIMEH >KOopranaymbiiapaad — 1 (kemec —
cepelii BapaH), OanblkTapaaHn — 7, eciMaiktepaeH — 12 Typ eHreH. CHpeK KE3AECETiH KoHe KYpbIN KeTy
Kaymni Oap Typiepji Kopray YIIiH oOibIicTa 1 MEMJIEKETTIK KOPBIK, 2 KOPBIKIIA YHBIMIACTHIPBUFaH, Oipak
KOpBIKIIAJIapAarsl TOPTIM OJIAPAbIH KaTaH epexKeNIepiH cakrail OepMew/i.

KymbicteiH ~ e3ektiniri: KoramMHBIH Tapuxu Jgamy OapbiChIHAA TaOWFH pecypcTapibl IYpbIC
naiiananOayIblH JKaFbIMCBI3 JKakTapbl TAOMFH OpTa eMec ajaM3aT YILUiH Jie KOJaHChI3 OOJIBIN OTBIPFaHbI
aHBIK. OWTKEeHI KeHOip pecypcTapApl BICBIpAn €TIM MalJalaHyldaH oOJIapAbl »KacaHABl TypiepiMeH
ayBICTRIpYFa MOXKOYpmiKk eremi. On TaOurarTarsl JaHmMadTapAbIH TEle-TeHIITIHIH OY3bUTYbIHA CENTITiH
TUTI3ETIHAIKTCH TaOWFu NaHAmadTapra aJaMHBIH 9CEpiH JKaH-)KAKThl 3EPTTEI, OJApAbl CaKTam KaTyIlbl
IIBIH-ATy TIapalapblH KapacTeipyaaH TybHAan oTeip. CoHFbl 30 Xblnma Apan TEHi3iHIH TapThUTybl MEH
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Crlpaapusi CybIHBIH a3ar0bl OYJI ©HIpAeTi TaOuFu JaHAMA(THIH 63repyiHe oKelin coKThipabl. 2009 xbuinaH
«bartpic EBpommra — bartpeic KpiTait» aBTOMarucTpaisl »KO0ACHIHBIH KOJIFa allbIHYBl, Oyl aBTOOaHHBIH 812
IaKBIPBIMBI  OOJIBIC ayMarbl apKbUTBI OTeTiH OosraHnbiKTaH, CHIpABIH TOMEHT1 AaFbICHIHBIH TaOWFH
na"amadTHICBIHA THTi3ep Kepi acepi Je koK emec. ConapikTan ChIpAapUsHBIH TOMEHT1 aFbICBIHIAFBI KYPBIT
KeTy Kaymi Oap SKOXYHeHiH, JaHmmadTeH alyaH TYPJIUITIH cakTan Kaiy, COHbIMEH Katap Ceipmapus
CYBIHBIH TapThUIYbl MEH aiMaKThIH KYpPFaKTaHybIHAH JaHMAPTHIH Oacka na TaOWFH epeKile Kypam
OeNIIeKTepiH KOpFay KaXeTTUIIMHeH TyblHAanm oTelp: a) Ceipmapusuiblk KapaTy eterinmeri Tay-keH
OHJIpICIHIH ocepiHeH OY3bUIBIN >KaTKaH TaylblK JaHamadTapAbl KOpray KaKeTTIriHEeH; 0) oleyMeTTiK
TYPFBIIaH pPEKpealsuIbIK alfMaKTapra CYPaHBICTBIH apTybl MEH TaOWFM JaHAMATapIbIH 3KOIOTHSIIBIK
KYHIH Taygan, Kaita KajanbslHa KenTipy KakerTiri; B) bareic EBporra — bateic Keitaii Tac sxoib1 00HBIHAAFEI
Tabury JaHAmadTapAbH MYMKIHAITIHIIE OY3bUTYBIH OOIIBIpMAY.

JKympicTeiH OacTsl MakcaTbl ChIpJapUsSHBIH TOMEHT1 aFbICHIHAAFBl KOPFayAbl KaKET eTeTiH Taburu
nmaamadTapbiHa aHTPOIIOTEHAIK (PaKTOPIIAPIBIH OCEepPiH JKaH-)KaKThl Tajlall, ONApIbIH Tapaidy ayMarblH
AHBIKTAIl, KAIBIHA KENTIPY IapaiapbiH YChIHY.

Byt MakcaTka jKeTy YIIiH KeJleci Macenesnep KapacThIPbUIIbL:

- TCOKCUICHACPAiH TaOUFH JaMy TCHICHIIUACH 3ePTTEy;

- aHTPONOTeHIIK (haKTOpIapbIH 9CEp €Ty Ke3CHICPIH aHbIKTAY;

- aHTPOMOTeHIIK JaHamadTapAbIH naiina 0oy epeKIIeTiKTepiH Tanaay;

- CelpmapusHbIH TOMEHT1 aFbICHIHIAFBl JaHAAPTHIH adyaH TYPIUIriH 3epTTey, TaOUFaT KOpFray
TopeXeciHe Tanjay kacay,

- aHTPOMOTeHIIK (pakTopiapasl aHBIKTal OTHIPBIN TaOWFH JaHAAa(Tapabl KallblHA KEJITipy HIapTTa-
PBIH KYPACTBIPHIT, TAIay kKacay;

- aHTPONOTEHIIIK OpPEKeTTiH ocepiHeH OONaThIH 3apHanTapiblH TaOWFW JaHAMA(THIH AaMybl MEH
KaiiTa KaJIIblHA KEIy MYMKIHIITIH OoipkaiTeinmald ChIpAapUsHBIH TOMEHII aFbIChIHIIA OHIPiHIH TaOUFaTr
KOpFay JKyHeciHiH OoJamiak »o0achlH xacay;

- CelpmapusHbIH TOMEHT1 arbIChIHAA JaHMIAQTApAbIH TaOWFH KeJNOETiH Kopray iapalapbiH
KYpacTbIpy;

- bareic EBpoma — bBareic KpiTaii Tac sxoibl OOWBIHAAFBl KYPBUIBIC KYMBICTAPBIHBIH TaOUFH
nmaaamadTKa acepine Oara Oepy.

Mamepuanoap men adicmep

3eprreyiMizaiH 0acThl HbicaHbl ChIpapUsSHBIH TOMEHTI aFbICBIHIAFBI I16J1 KOHE IIOJICHT 30HAIaPhIHBIH
OypbIHHaH Oap TaOWFM JKoHE aHTpONoreH ik JaHamadrapsl. ChIpJapusHBIH TOMEHT1 aFbICBIH/IAFbI IO )KOHE
II6JIEHT 30HANIAPBIHBIH JTaHAIA( TaPBIHBIH alTyaH TYPIUTIK Jopekeci 3epTTEN/Il dKoHEe TaNIay KaCaTbIHIbL.

bareic EBponia — bareic KeiTali aBTOOaHBIHBIH K01 OOHBIHIAaFrbl TaOuru JaHAmMAPTapIAbIH aaam
OpeKeTi HOTMXKECIHEeH e3repicke YIIbIipaysl 3epTrendi. OChlFaH opail XalbIKIIapyalibUIbIFBIHBIH KapKBIH/IBI
JKYPIN JKaTKaH aiiMaKTapblHAa JaHAIIA(THIH CaIbICTRIPMAIIBI a3 ©3T€PreH TYPIEPiH ATAJOH PETiHJE CcaKTall
Kally KOKETTIrl aHBIKTaJIJIbI,

JKyMbICTBI jka3y OapeichiHga KbI3bLTopa OOJIBICTHIK 3KOJIOTHS YKoHE OHOpecypcTap KOpbl KOMHTETI,
OOJBICTBIK JKOHE ayAaHAbIK OpMaH, aH >KoHe OaJblK IIapyallbUIbIFBl OeJiMILENepiHiH MaliMeTTepi,
«KasrunpozemHiH» 00JBICTaFbl (DUIMAIBIHBIH, OOJIBICTHIK aybUIINIAPYAIIbUIBIK OacKapMachl, OOJIBICTHIK
KOpIllaFraH OpTaHbl KOpFay KOMHUTETI, O0JILICTBIK MyparaT MOJIIMETTepl MaijaiaHblIIbI.

CoHBIMEH KaTap >KYMBICTBIH MaKcaTblHa jkeTy yIiniH ChIpAapusHBIH TOMEHT1 aFbICBIHBIH OpTYpII
aiimakrapbiHna Kopkeit Ata arbiHpmarsl KpI3pUTOpa MEMIJIEKETTIK yYHHBEPCHUTETiHIH FalbIMAApBIMEH
YUBIMIACTBIPBUIFAH FBUIBIMH SKcreAUIUSIHbIH (1999-2012 xbiimap) MomiMeTTepi KeHIHEH MaialaHblIIbl
JKOHE aBTOpJIAp JajaliblK OakpLIay-3epTTeyJie op Typii TreorpadusulblK oSJicTep KOJNJIAHABL: SFHH,
CaJIBICTBIPMAJIbl, KapTOTrpapHsIIbIK, MapIIPYTTHIK, AWMAaKTBIH OJICYMETTIK-OKOHOMHUKAIBIK >KOHE TaOurar
JKaraaiibiHa Tajiay, SJI€yMETTIK J)KOHE MaTeMaTHKAIBIK 9/1icTep (CTaTUCTUKANIBIK Oaraiay).

FrUIbIMH  JKYMBICTBI OpBIHAAY OapbhIChIHIA 3€PTTEYre TapUXHU-TeOrpadUsIIbIK, MYParaTThIK JKOHE
CTAaTHCTUKAIBIK MOIIMETTEp MaimanaHeUibl, KpI3puiop/a OOJBICEIHAAFEl TaOWFaT JaHAIAQTaphIHA
a/IaMHBIH 9CEePiHiH KaH-KaKThUIBIFBIH 3€pPTTEM, OJIApAbIH Tapally ayMarbl KapTa OeTiHe TyCipiiai.

3epTTey KYMBICBIHBIH TCOPHSUIBIK MOTiIHI KONTETCH TaOWFAT 3epPTTEYIIUICpiHIH eHOCKTEepiHIH HETi3iHe
cydieHin kaspuiapl. KasakcraHaplk naHamadTanymsl  FaneiMpapaeiH  (enbaueBa, UYepepnuueHko,
CkopennoBa, A.B. Uurapkun, C.O. Komikapos 1.0.) nanamadT 3epTTey dJiCTepi MaijanaHbuIb.
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3epTTeneTiH aitMak snUrepUuHAIK TypaH IIIMTACH IIEeTiHAe KanbinTackaH [7]. by e3i epekiie xa3blK
aitmak. Kasipri sxep OenepiHiH KaJIbIITaCybIH/Ia HEOTEKTOHUKAIIBIK KOHE apUATIK IEHYIAIUSIIBIK ITPOIIECTEP
MaHBI3/IbI OPBIH AJTBIIT OTHIP.

Contyctik Kebuikym cunexnuzacel Kaparay-Ecin oHNaHbIHBIH JeBOH-KOPOOH oK TacTapbl OeTiHze
opHanackaH. OUBICTBIH OPTaHFHI O6IIiri TOMEHTT OOpABIH KOHTHHEHTTIK KeCEKTi KBIHBICTAPBIHAH KypasiFaH.
Apan wMauHbl KapakyMHBIH OHTYCTIK JKueri Oop meriHmiiepiHeH Typansl. CHIpIApUSHBIH —COJ
XKaranayblHaarel Kazanel MacCHBiHIH TYCBI MaJ€OTE€HAIK KBIHBICTAp. AJl KajFaH ayMakK TYTelTiMEH IEepIiK
a"Tponorex merinainepi. Temenri npotepo3oiina CelprapusHbIH OH JKarajayblH Talbl3 TEHi3 OACHII )KaTThI,
al CcoJ JKaralaybl Kyprak J>Xa3elK O00impl. BeHnm meriHainepi KaleqoH aHTUKIMHOPHHUJIEPIHIH OCHTIK
OenikTepiHae naMmbIraf. JKbIHBICTApABIH KYpaMbl op TYPIIi.

Kaparayna koHrmomepaT-KyM-ca3 KaT-KaOaTTapbl, OpTa JKOHE KBIIIKBUI Kypamjabl BYJIKaHUTTED,
TyhduTTep, KapOOHATTHI-KPEMHHIUTI JKBIHBICTAp KaubimTacKaH. [laneo30ii TOOBIHBIH >KBIHBICTApHI
pecnyOinka aymarbIHIa KeH Taparad. TypaH TUIMTachIHAA Maje030MIbIK (DYHIaMEHTTI Me30-KaiHO30MITBIK
HmeriHfinep >xayein katelp [8-9]. TemeHri kemOpuil >KbIHBICTapblHAAa (GOCHOPHUTTI >KOHE BaHaIMIAII
ropusontrap Kaparayma Oap. Kaszakcranmarsl OipaeH-Oip BaHaauii KOpel MOJ kKeH KapartaynasiH
«banacaysickanae (Keiputopna oomeice [lneni-)Kanakopran aygansl) xepiage [10].

JleBOH Ke3eHiHIH 0achl TEHI3/IH MIeKapachIHBIH KillliperoiMeH cumnaTTanaabl. Heorenae o0nbIc ayMarsl
Kazipri kenoerine kenren. OONbIC ayMarbIHBIH Jkep Oelepi y3aK yakbIT OOMBI KepliH ilIKi )KOHE CBIPTKBI
KYIITEPiHIH acep eTyi HOTIKECiHAE KalbIlTacKaH. bipHemie per TeHi3 Cysl 0achlll Cy acThIHIA Kbl
OTBIpAsl. HeoreHHiH asfblHIA apUATIK KIAMAT YCTeM OOJBIN, COFaH OalIaHBICTBI OYpPBIHFBI CHPEK
OPMaHHBIH OPHBIHA IOJI KOHE KyaH Jaiajisl oHip KanbimracTsl [8—11].

Oo6meic xep Oemepi OipchImbIpa Teric, Kei kepiepae OenecTi, aabIpiabl OONBIN Keyedi. Op JKepieprae
KOe3re albICTaH KOPIHETIH OKIIay TeOenep, MIOKbUIap Ke3necemi. JKa3bIKTHIH abCONIOTTIK OWiKTiKTEpi
Crlpnapust ©3eHIHIH aFbICBIMEH OIpTiHACH TOMEHIEHi, OHTYCTIK-1bIFbicTa 200 M, ChIpJapUsSHbIH TOMEHTI
aTeIpayblHIa Apai TeHi3l karajmaybiHna 50-53 M-re geiiiH TemeHzeimi. OOJBICTBIH KHBIP OHTYCTIK-
mBIFpICHIHA KapaTay KOTachIHBIH CONTYCTIK-OaThIC mIeTi Kipemi. OHBIH OeTKeiepi KenTereH tap, KyYprak,
TEeK KOKTeMJIe FaHa Cy JKYPEeTiH ©3¢H aHFapiapbiMeH TiniMieHreH. OOJbIC ayMaFbIHBIH Xep OelepiH yil
MOpGOJIOTHSIIBIK ayaHFa OeJIill KapacTeIpyFa 00JaIbl:

a) aAJUTFOBHAIIBIK Xa3bIK jkoHe ChIpIapus aHFaphbl,

9) 0IIIBI-KYM/IBI Ka3bIKTap;

0) ApaJl TeHi31 J)Karachl )KoHEe OYPBIHFBI TCHI3 Ta0aHbI

Tonwvipax s#cabwbiHObICHL JHCOHE OCIMOIK HCaMbLIZLICHI. O3iHIH TaOUFU 30HANBIFBIHA Kapai OOJIBICTHIH
TOTBIPAK YKAMBUIFBICHI CYP TOIBIPAKTHI OeJIeyiH COJTYCTIK IIeNn 30HachiHA jkaTaabl. OaH CONTYCTiKKe
Kapaii (Apan TeHi3i MeH CapbiCy ChI3BIFBI OOMBIMEH) KOHBIP TOIBIpaK 30HACH kaThip [12]. OO6JbIC
ayMarbIHJaFrbl OChl OHIPre TOH KJIMMAT, OCIMIIKTEP JYHHECI, THIPOJIOTHSCHI MEH T'HAPOreOIOTHSUIBIK
JKaFJaibIHAA KAJBIITACKAH 9P TYPJIi TOMBIPAKTap €Ki YIKeH TOIKA XKaTa bl

1. Cyapmarbl eTiHIIUTIK JaMbIFaH aThIPayJIbIK aHMAKTIH bUIFAIIB! (THIPOMOP() TOMbIpaKTapHl.

2. llene#T GeniriHme ecki 3aMaHHAH KalfaH CyapMallbl eTiHIIIIKTIH 131 6ap jkoHe Mall JKalbUIBIMBIHA
naiaanaHaTeiH KYpFaK (cy0alspai) TombIpakTap.

1965-1972 xbuipapel Kazak CCP FeuibiM  AkaneMHACHIHBIH TOIBIpaKTaHy xoHe Kasrumposem
WHCTUTYTTAPBI XKYprisreH 3eprreyiep Cripapus 63¢HiHIH TOMEHTI aFbIChIH/Ia TOMBIPAK KAMBUIFBICHI YIIKEH
e3repicke yiiblparanbiH kepcerTi [13].

1999-2002 xburrsl KopkeiT Ata atbiHmarsl KpI3puiopga MeMIIEKETTIK YHHBEPCHUTETiHIH Oip Tom
FaIBIMIapbl YiibiMaacTeipral [IbIFbIC Apai SKCIeIUIUSCHIHBIH )KYMBICTAPhI OCHI ©3repicTi pacTarl OThIP.

ChIpiapusiHBIH aThIpayJiblK aWMarblHIa JKepJi KOpFayAblH OacTbhl MIapThl — KNIl TaOHWFaT
KypaMOeJIIeKTepi apachlHia Tere-TeHIKTi KIIbIHA KEeNTipy.

Ocimoix oicamvinzvicol. OONBIC ayMarblHBIH ©OCIMIK JKAMBUIFBICHI COJITYCTIK ILIOJ TYpIIaThIHA
JKATKBI3BLIA/IbI, MYHJIA d3)eMepIiep ©CeTIH COPTaHIbI-KYCaH/Ibl KaybIMIACThIK OackiM kesiei [ 14]. CoarycTik
Apan xone CoIpJapUsHBIH OH JKaraJlaybIHBIH Keil jKepiiepi COJNTYCTIK L16eJ 30HachlHA, ajl KajFaH OapIiblK
KEPIEePIiH O6CIMJIIK IyHHEC OHTYCTIK II6J1 30HACHIHA KaTa/Ibl.

Chlp OOWBIHBIH OpPMaHBIH TOFAWJIBIKTAp MEH ceKceyurnikTep Kypaiabl. Celpiapusi e3¢HiHIH OOWbIH
KyaJiaii TOFaiJibl ajKall CO3bUIBIN KaThIp. AraiuTapablH OackIM KeayiHe Kapal Toraiyiap »KUAeii, Tajjbl,
KUJICTI-TalIbl, TOPAHFBUIIABI OOJIBIT KEJIe/i.

[IerreIc Apast eHipiHAE 6TKECH FachIpABIH 70-KbUIAaphIHAA JKaIIbl OPMAHHBIH KeJIeMi VI MHLTHOH
reKkTapra XKyblK OonaTeiH. OHBIH 393 MBIH reKTaphl KHAE ToFail na; 2,5 MJIH reKTapaaH acTaMbl CeKCEeyLT
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Cblpaapus e3eHi atbipaybl...

emi. 1999 xpinFel MomiMeT OoiibiHIa coHaH Kanranbl — 2011 MbIH rektap rana. Ka3ipri yakbITTa >Kaimbl
MEMIIEKETTIK OpPMaH KOPBIHBIH ayaaHbl 6602 MbBIH Ta epai Kypainsl. OpManMmeH xaObutran aynan 3069
MBIH TEKTap/bl ajbill kaTblp. 2751 MbIH rektapsin cekceyiamik (87 %), 360 mbiH rekrapbia (12,94 %)
cyapMaJbl aiiMaKTarbl ToFailnapbl Kypaidasl. Toraiinbl opmanaap CelpaapusiHbIH aThIpalObl bUIFAJABI JKepIep
MEH ©3€H jKaraJayblH Ooifylanm eceTiH aram-OyranmapiaH Typanasl. bymap cy MeH TONBIpaKTHl KOPFaWTHIH
opmanfra jkatazpl. OOJbIC ayMarblHAAFBl OpMaH pecypchl Kopraueiml opMmaH (99,40 %), cy KopralThIH
(0,53 %), canutapnsik-rurueHansik (0,06 %) sxoHe epekiie Kopraigatein opman (0,01 %) ngeren 4
kateropusira 6emnineni (1-cyper). 2-cyperre 0OJIBICTaFbl MEMIICKETTIK OpMaH KOPBIHIAFbl OPMaHCHI3 Kepiep
caHaThIHA OalyIaHBICTHI Oecke OemiHes].

0,01
0,53 i’
N/ 0,06

51%

99,4

* KOpFaHbIW opmaH = Cy KOpFEATEIH

= CEHMTEPMBIK-TMIMEHRNBK, = EPEKLIE KORFENETEIH OPMEH = Halibinbim = Backs kepnep = Kym = ibIpTbinfaH wepnep = Hondap mer spte

1-cyper. Kpi3butopaa o0IbICHIHBIH OpMaH pecypch (%) 2-cypet. KbI3bu10p/1a 00JIBICBIHBIH MEMJICKETTIK
OpMaH KOPBIHJIAFbl OPMAHCHI3 KepIepIiH
caHaThIHa OatiaHbIcTh Geutinyi (%)

OO0sbic aymarbIHIA KeWOip omeOuerTepae OCIMIIKTIH 756 >KybIFBI Ke3lecedi jece, al Keuoip
onebuerrepae 819 nmenm kentipemi. OublH 50-7eH actambl nopinmik kKacueri Oap, 12 typi Kazakcran
Pecny6nukaceinbiy, Kpi3but kitabbina enrizinres (1981 x.) xone 9 Typi Koprayra ansiaFaH. Ocipece KpI3bin
KiTalnKa eHr'eH CUPEK YKOHE KYPBII KETY KayIi 0ap eCIMIIKTEp epeKIle KOPFay/ bl KAXKET eTe/l.

ChIp eHIpiHEH CHPEK >KOHE KYpBbII KeTy Kaymi Oap ecimuikrep KartapblHa 17 Typi eHIi3iUIreH: KOHbIP
xy3riH (Calligonum treste litu), kapansimak (Eminium Lehmannhii Ciraliaceac), bopmioB Kbi3ranmarel
(Tupila borszowii Regel (Liliaceae)), Oypiuikti anpapoBanaa (Aldrovanda vesiculosa L.), xuBa copanbl
(Salsola chiwensis), kapaxemicti UTKYy3iM (Bryonia melanocarpa Nabiev), Topanrsur (Populus pruinosa
Schrenk), Koponbkos kpirannarbl (Tulipa Korolkowii Regel), amaca mepengepa (Merendera robusta
Bunge), cornsl kei3rangarsl (Tulipa Sogdiana Regel), kimi Hasga (Najas minat all), cnimpans BaimeHepust
(Vallisneria spiralus L.), mbirbic akanTosienuci (Eschinops acontholipis), Tyk0ac sxomkenken (Schischinia),
mraii skansipak (Centaurea nitida).

Koprayapl KakeT eTeTiH ©CIMIIKTep: Kacluid *yachl, Oy3e KbI3FajJarbl, JIEMaH KbI3FallIaFbl, Capbl
pesena [14]. by ecimuikTepaiH KeiOipeyi KOPBIKIIATAPALIH ayMarblHIa. bipak KOpralbMaap OJapiblH
KaTaH KOpFalyblH Kamramachi3 ere anmaiiiel. Connbiktan KazakcranHelH KpI3pur kiTaOblHA €HreH
Ke3piiopaa obmbiceiHaars 6ipae-0ip eciMIIik 3 JopeKeciHie KOpFaliMaiIbl IeTeH Co3.

AmnTpororenik Japamadrap Jgen JaHAmadTeiH OyKin aymarbiHAa OoiiMaca Jia OacklM ayJaHbIHIA
aJIaMHBIH [IApyalIbUTBIFBI dCEepiHeH Oip Hemece OipHele KOMIIOHEHTTEPiHIH TyOerein e3repicke YIIbIpays.

T'eoxewendepoiy mabueu damy menoeHyuscol. TaOUFU KELICHAEPIIH TapuXW JaMy epeKIIeTiriHHe
oIy Jkacay oJyiapJblH Oonamiaktarel e3repiciHe Oara Oepy ymiH kKaxer. JI.C. Beprrin «Taburu
nanamadTapabl TAHBII-01Ty YIIIH OHBIH KalllaH Kayai maiia OOJIFaHbIH, YaKbIT 6TE Kelie Here aifHaIaThIHbIH
aHBIKTay KepeK» JereH TY)KBIPBIMBI OCBI OMIBIH OipAeH-0ip Aonerni. AiyaH Typhi TaOufu ¢axTopiap MeH
npouecTep KOMIUIEKCTEPIiH JaMybIHa Oiplieid acep eTce Je dpKaNHChICHIHBIH KapKbIHBI MCH OaFbITHI dpKaIail.
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A.A. I'puropseB, M.U. Bynbiko CHAKTHI FajbIMaap, dcipece KIMMaTKa Herisri (akTop peTiHAe Keml KOeHLT
Oenren [15].

ConsiMen Kpi3putopia 00BICEIHIAFE Ka3ipTi KIMMATTHIK KaFJaibIHBIH ©3Tepyi, MBICANbI, TeHI3AePAiH
JCHIeWIepiHiH TapThUTybl MEH ©3€H CYJIApbIHBIH a3al0bl KarbIMCBhI3 TAOUFU MPOLIECTEPAiH KaJbIITaCyblHA
ocep errti. Erep me eTkeH rachIpAasiH 00-KbUIAaphIHA JEWiH OOJIBIC ayMarblHAA Cy JPO3USCHL, TY3IaHY,
neduanrsa CHSKTHI mporiecTep 6ackiM 0oca, Ka3ip TeHi3 EeHTeHiHIH TOMEH/ICYyIHEeH JKepacThl CyTapbIHBIH
JCHTeHiHIH e TOMEH/ICY] Kom Ke3ecei. ApUATI KiuMar yae/i, OaTnakTapblH, KAMBICThI KOMIUIEKCTED MCH
ToFaiinapbly aynansl azaiinel. KeitOip xepnepne e3eH-Kenaep Kyprail, COpTaH KoHe COp IIYHKbIpiap naiaa
601mp1. Ochl TIponiecTepiH HOTHKECIHIe TAOMFM KOMIUIEKCTEPiH aybICYbl, TY3 IIOFBIpJay, ©CIMIIK TMeH
TONBIPAKTBHIH Hallapiaybl, KaJllbl anfaHfa, J0JABIK IpouecTep yiraiasl. MyHpail mpouecrep OyKia
Kazakcran teppuropusiceina ToH. Ochl porectepre 0ailaHbICThl AKKYMYJISILUS MEH ACHYIanus, SK30reHIiK
MIpOoTeCTePAIH KapbIM-KaThIHACKI KEHICTIK OOWBIHIIA op TYPidi. BaFbITBl MEH KAapKBIHBI Op TYPJi DOJIIBIK
npornectep Oykin Kazakcran TeppuTOpHSICHIHAA JaMbIFad [16].

Kp13butopia  OOJIBICBIHAA CyapMalibl €riCTIK JKEpJIepiHiH OachiM O0eJIiri arblHCBHI3 IIYHKBIPJIApaa
OpHaJlaCKaHJBIKTaH, KaiTa Ty3laHyFa Kosaiuiel. ExiHIIiZEH, ericTik aiiMakTapia cyapy HOpPMachl AYphIC
KYpTi3iMece TONBIPAK KYPAMBIHBIH KYHAPIBIFBI Ja ©3TepiCKe YINBIpalapl, COUTIM KyHapibl >KepiepaiH
ayJaHbl KEMHUi, eTiCTIK >KepliepiH MeNUOpAaTUBTIK >KarnaiblHIa Hallapiaybl KaWTa Ty3[aHyFa, TY3IbI
JKepacThl CyJapbIHBIH KOFapbl KeTepiyine ceben Oomansl. Keiine kaiita Ty3maHy cyapMaibl €ricTiKKe cy
KaHaJ/Iapbl apKbUTHI JKiOEPINTeH TY3/IbI Cy KOCBUTYHI apKBUIHI [1a TTalia 00IaIbl.

O3eH cynapbIHbIH 9p TYPJIi NECTULHACP MEH MUHEPAIaphl TRIHANTKBIILITAPMEH JIACTaHYbI 14 KOChIMIIIA
¢akTop. by nporece TINTI «XUMUSIIBIK JIACTaHY» JIeTeH aTtka ue Oonrad. Onap e3eH aHFapbIHIa OpHaJlacKaH
©HEPKACII KAJIABIKTaphl MEH MaJl (pepMaliapblHaH XKHHANATBIH OPTaHUKAJIbIK aFbIH CyJiap.

Anmponoeendix axkmopiapoviy acep emy kezenoepi. TaOuru oprara aHTPOIOTEHAIK (haKTOPIAPIBIH
TUTi3ep ocepi YHEMi JaMmy YCTiHAE XOHE CasiCH-KOFaMJbIK (opMailys THUITIHE OaiaHbICTBI e3repMedi
0osanpl. COHABIKTAH, TaOWFU JIaHMIIA(TapIbIH aHTPOIOICHIK (PaKTOPABIH 9CEPIHEH ©3repyi: KOFaMHBIH
aIFalliKpl JaMy CaTBICBIHAA KOMIIOHEHTTEPIIH a3JaFaH e3repiCiHeH Ka3ipri Ke3/eri FajJamInapibiK
(rmobanpapl) MacITa0TaFbkl TEXHOTCHJIIK ayBITKyFa JIeHiH apThill OThIpajbl. JKekenereH KOMIOHEHTTEPAiH
©3JIiTIHEH KAWTHIT OpbIHA Kelly KacueTiHe OailnaHbICTBI Oip e3repicrep KaHThIMabl Oolca, KeHOipi
KaWTBIMCBI3, SIFHU TaOWFU JIAHAMA(T KYPHUIBIMBIHBIH MYJIIEM >KOFaJIBIN KETYiHE OKEJIil COKTHI.

Kazakcran TteppuTOopusChIHAAFbl JaHAmadTapAplH Naiaa Oodybl MEH JAaMy TapuXblHAa apHaIFaH
FBUIBIMU €HOEKTEp/eH TaOurH JiaHAmadTapIblH JaMy SBOJIOIUACHI Y3aK YaKbIT OOWMBI 3HIIOTCHIIK KOHE
AK30TeHIIK (DaKTOPIIAP/IBIH ocepiHe OONFaHbIH OalKaiiMbI3.

Kazak XaJKbIHBIH TYPMBICHI, MOJCHUETI MEH OJET-FYPIbl Typaibl MOJIMETTep FhUIBIMH Oacmaiapaa
XVIII raceipaan Oacran apra Oactansl. Taburu nanamadTapAblH MOPGOIOTHSIBIK KYPBUIBIMBIHBIH XaJbIK
IapyallbUTBIFBIHBIH ~ OpeKeTiHeH o3repyl KeHec exiMeTiHiH KypbUIybIMEH OaimaHbICThl. Bys keseq
Kazakcranna aypil LIapyalibUIBIFBIHBIH, SKOHOMMKAHBIH KapKbIHIBI JAaMBIN, KOITETeH arayiap e3repim
Kazakcran nambiran HHAYCTPUAIBI pecIyOIuKara aHaITyMeH epekieneni [17].

XII  raceipubiH  asFbiHaa  OHTycTik  KasakcTaHHbIH 16l aiiMakTapblHIa aHTPOIOTSHJIIK
(akToprapapIH dcepi Koraphl AeHreire xeTti. OHBIH Kepi acepi: Kymaapaa eciMIOiKTepAiH, OpMaHIap MEeH
CEKCEeYUIl TOFaiIapIbIH )KOMUBLIYbI, MaJl )KaWbIIBIMBI YIIIH KOKETTI JOHII 6CIMIIKTEP/IiH apaM IIeNTeCiH Il
TomnTaphIMeH anMacybi [18].

XIX . exiHmi >kapThichiHAa Ka3zakcraHma KanmuTalMCTIK KapbIM-KaTbiHAC gamMu Oacrtaabl. PecelineH
HIapyanapbIHbIH KOIIil KeJill KOHBICTaHybIHa OaiaHbICTBl XajbIK THIFBI3ABIFBL yiFas Tycti. Omap Opadn,
Cheipapus e3eHepl aHFapbIHa, JKeTicyIbIH Tay ajibl Ka3bIKTapbIHA OPBIH TETITI.

1904 xputet OpbiHOOp MeH TamkeHTTI KOcaThlH alFalliKbl TeMip Ko icke Kocburasl. Omaii Golca,
XX . OacbiHIa TAOUFU KELICHJEPre aHTPOIOTeHAIK acep TEXHOT€HAIK CUIaTTa OOJIIbI.

AHTpOIIOTEHIIK ocep eTy JAeHreidiHe OaimanbicTel NanmmadTapasl A.B. Uurapkun 1974 >KbLibl
TOMEH Ieriiel TonTapra 0esi:

1. Taburu kyHiHe >xakplH JangmadTap: Apan >xoHe Kacmuil TeHizaepiHiH CybIHBIH KaWTybIHaH
aHaJaH Naia OOonFaH TeHi3 XaralayblH/a KaJIbIITaCKaH copJap oHE COpTaHIap;

2. OCIMJIIK KaMBLIFBICBIHIA FaHa e3repicTep OaiiKalaThlH KelIeHaep: OYTiHr TaHIa TEXHOTCHIIK acep
OaifkaTMaNTBIH, TEK MaJ IIapyaIlbIFEl )KaKChl JaMBIFaH aiiMaKTapaa Ke3aece/i;

3. OciMairi MeH TOMBIPAK >KaMBUIFBICBIHAA ©3repic OaliKanaThIH JaHamadTap: OFaH TeMip JKOJAap MEH
aBTOMOOMJIb JKOJIIapbl, MyHall MEH ra3 KyObIpiiaphl KaKChl 1aMbIFaH aliMaKTap >kaTaJibl;
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4. Penbedi ecimairi MeH TOIBIPAK >KaMBUIFBICHIHIA KAaTThl e©3repicTep OaiKanaTbliH JaHAmadrap:
CoIpmapust ©3¢HIHIH TOMEHT1 arbICBIHIA OpHAJIACKaH aiMaKTapaarbl OHEPKOCIN OPTAIBIKTAPEI MEH MaJIIbl
maMajaH THIC JKaro caJimapblHaH maiiaa 0oJiFaH, KaTThI ©3repicTepre YIIBIpFaH JanamadTap;

5. Benrini Oip MakcaTka OalJIaHBICTHI KaKcapTy OarbIThIHIA ©3repuIreH aHmmadrap: oyap Ie
30HACHI, ©3¢H aHFapJIAPBIHIAFEI CTIHIIKTIK WTEepiIreH MAacCHBTEp. BHOTEHIIK >KoHE THAPOKIMMATOTCHIIK
KOMITOHEHTTEPiH TYNKLUTIKTI e3repyi.

Hamuofcefzep HCOHE MAJIKbLIAY

AnaM3aTThIH TapuXbl — aJaMAapblH TaOUFATIICH e3apa KapbIM-KapbIHACTAPBIHBIH TapUXbl. Op TYpIi
noyipiep Oip-OipiHeH TaburaTKa alaMHBIH KaThIHACKIMEH, OHBIH MEHIepy epeKmIeNiriMer cunarraiaist [ 19].
Kanmel, agam Taburu GakTOpapl ©3repTyI Herisri Kym. OnapaslH TaOUFaTKa BIKIMAJb! KaH-KakTel. CoraH
0aliIaHBICTHI aJaMHBIH TaOUFaTKa BIKMAIBI TONTACTBIPBUIIBL.

Ocwl TOmTacTHIpYABIH HeriziHme Kp3putopia OONBICEIHBIH TOMOTPA(USUIBIK, MHaimansl Kazdamap
KapTachl, SKOHOMHKAJBIK, ayblUl MAapyanibUIbIFBIHA KapaMJIbl JKepiep, KOliK Kyheci ®oHe KOPBIKTap MeH
WITTBIK casibakTap KapTachl naiganansin, Ke3puiopaa oOIBICBIHBIH aHTPONOTeHAIK-TaH IAPTHIK KapTachl
KYpacThIpblIAbI (3-cyper).
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3-cyper. KpI3p1mopa o0JIBICBIHBIH @HTPONIOT €HAIK-TaH A THIK KapTachl

Kapoepmi-yitinai manamadr kemnreHi GipHele Typre xiKTenei:

1. Amwsutran (eciMiKci3 amIbIK Kep) Kapbepii-yiinai skep. byn xkanaman naipa OoiraH, eciMmiKci3
YHIHIUIEp JKoHE OHMOJIOTHSUIBIK Urepyre TOKCHKAaHTTHI a3 IMaijianaHaThlH HeMmece TINTi MaijaanaHOalThiH
JxKepiiep. MbIcalibl, Ke3 KeJreH Tay-KeH HeMece TeMip pyaachkl OaccerHaepine naiaa OonraH YHiHIIEep Ta3a
ca3/ibl )KbIHBICTApJAH Typca, ojap *ep OeTiHe TerireHHeH-aK IIeNTeCciHAl eciMAIKTepMeH xalblia OacTaii-
abl. Meicanel Kymken mynait enpipici, 1lankusi KeH OpbIHAApBIHBIH MaHBIHIAFbI aliMakTapia Ke3aeceli.
Kenemuepi 10 metpaen acamsr (4-cyper).

2. TeppUKOHHUKTEpP — >KEpacThIHAAFBl Maiaaibl KazOanapAbl eHIEY Ke3iHae maina OonaTbiH OHiK,
neHecti yiinginep. TeppukoHHUKTEp Keitne Oip manmmadTeiH OYKia ayAaHbIH aibll jkaTaabl. MbIicasl, 00-
neic aymarbiaa [llueni ayqaHpiHga opHAIaCKaH ypaH eHIipy aiiMarbinaa, KapaTtayabiy OaThic cineMaepinie
ke3necesi. MyHziaii xxepiiep/ie peKkyJIbTHBAILUS YPAICTEPiH KYPri3y KublHFa Tyceni. Tik OeTkelIeH Tay Kbl-
HBICTapbl TOMEHIe Kapail ChIPBUIBII, XKEJIMEH Kolllelep MEH aiiHaJlaHbl IIAaHIATHI, YJIKEH aiiMakKa Tapaiaibl
(6-cyper).

3. Kapwepmi-yiinain Takeipiiaiap. Kenreren yHiHzminep, keOiHece, y3aK YaKbITTaH COH pelbedi
e3repin, TOJNKBIHABI MINNHTE We OONajabpl. AJFAIllbIHAA JATaHBIH apaM IIenTepi, KeHIHHCH IIaJFbIH/IbI-
Jasialiel 5KoHE OpMaH/BI TYpiiep naiiga 6oma Oactaiiasl, Llankus MaHbIHIA Ke3AECei.
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OO6ubic OolibiHIIa OapibIK eric keiemi 241,2 MbIH TeKTapabl anaThlH 00Jica, OHBIH IiMIiHAEC Oumai,
TOHMIK KYTepi, Kypill ericTiriHiH KeleMi KeMil, KepiciHIIe KapTom, KeKeHic, Oakiia JaKpUIIapBIHBIH eric
kesieMi kebeiiren. XKanmer ankanteiH 35-40 %-bIH KYpIill erici anajibl, al KYpill aybICTIabl €riciHeT] aifHbI-
Mac 3JIEMEHTI PETiHJIE KOl KbUIIBIK IeNTep akaobl 25-27 %-ap1 Kypanbl.

F

|

4-cypeT. AIIBUTFaH Kapbep 5-cyper. TeppuKOHHUKTED

OO6npIcTa erinred OapiblK JaKpUIAApIbIH imIiHAe KypimTiH eHuiciHae 90 mbiH ra, 47,7 % Oonca, an
JIOHII AAaKbULAAp KYPBUIBIMBIHIA KYpiwTiH yieci 84,6 % Oonbim otelp. Kaszipri Tanma ericTik ajJkanTarbl
Tabury na"gmadTap TYOereini esrepicke yiiblparaH, 6-CypeTTe Kypilll eriieTiH ayMaKThl OipHeIle YakKbIT
naiiananraHHaH KeHiHri xaraaiibl kepceTiireH. COHBIHAA €TiCTIK alKar xep OenepiHiH aapIpibl penbedine
ayBICBII ©3TrepreH e3re Taburu Janamadrap Kaiasimracansl (7-cyper).

Taburn nangmadTapMeH calbICTBIpFaHIa arpoiaHamadTapaslH KypbUIbIMbI JUHAMHUKAIBIK TYPAKChI3
xoHe Te3 e3repmedi. Ocbinan 50-60 xbi1 OypbiH Ka3akcTaHHBIH CONTYCTIK aiiMarblHIa ThIH JKOHE ThIHAHFaH
KEpIepIi urepy Jlana 30HAChIHA TOH KOMIUIEKCTEP/IiH JKacaH/Ibl ETICTIKIEH aJMacybl OCHIHBIH aifFarbl.

6-cyper. Kypimitik ericke naiiiaiaHranHaH 7-cypert. Ericrik ankantapblH TaOHFH KaJbIKa TYCY
KeHiHT1 KepiHiCi (TycipreH aBropiap) KepiHici (TycipreH aBropJap)

Heri3ri ericrik aiiMakTap/ia naijanaHaTelH )ep/IiH TonbIparsHbIH 60-70 % 3po3us, neduisnus CUSKThI
KarpIMCBI3 TpoliecTepre yiibipaiabl. OCBIHBIH CalIapbIHAH TOMBIPAKTHIH OPTaHUKAIBIK YKOHE XUMUSIIBIK
KYpaMbl e3repei: a30T el GpochopAbIH Meepi TOMEHAEeH 1, apaM Ientep KanTaiabl T.0.

Conrpl xbuiapel Ceipmapus cybiaaa /T nectunmn mesmmepiHiH keOeroi OallKanbll OTHIP, OHBIH
oprama Mmemepi 0,01-ner 0,02 mkr/n. JJJIT TombipakTa 0asy KO3Fajajbl, cas/bl Cy €piTIHAICIHIH ca3ibl
KypambiHa 98-99 % >xuHaNBIT TOMEHTI KaOaThIHBIH MIAHBUTYBIH XKoHE OyNaHybIH HamapiaTajasl. COHBIMEH
Karap opaHusMepie: O0anbIKTa, Cy ©CIMIIKTEpiH e IUTAHKTOH OMBIPTKACKHI3Iap/a KHUHATY KaOuIeTi )KOFaphl.
TunpodutTi 6CIMIIKTED CyIaH MHHEPAIJIBI TY3IapMEH KaTap, OPraHUKAIBIK KOCTIamap bl CiHipesi.

Cyapmanvl ecicmixmiy azponanouwiagpmapuvi. MeIMpaTUBTIK Mapa PeTiHAe cyapMalbl eriCTiK bUTFAIIbI
JKOHE KYPFaK KIMMATTHIK aiMakTap/a KeHIHCH KOJIJaHbUTA bl bImFanmel KuMarTa Cyabl Ker KaXeT eTeTiH
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JaKbUIIBl EKKEH/IE HeMece BUTFaIIBIH TyCyi OipKenki OonMaraH karfaiga cyapy >KyMBICTaphl KYprisijesi.
ApuITi TEppPUTOPHSIAPMEH CalbICTHIPFAH[A BUIFANAB KIUMATTHl Cyapy ocepiHeH JaHAmadTapIsiH
TYIKITIKTI ©3repyi aIcis.

MeTeopoNOoTHSIIBIK KaFAaliIbIH aHOMAJIbJIbI KOPCETKIIITEP] BEreTAIMSUIBIK KE3CHHIH FaHA €MEC, YKAIIITbI
OCIMIIK KaMBUIFBICBIHBIH ©3repicine, eHiMaumirine ocep eremi. COHABIKTaH CTAIlMOHAPIBIK 13ICHICTEP
KYPTi3y apKbUTBI a3BIK-TYJIK KapTachlH TYCIPTEH KOH. OUTKeHI eCiMIIK OHIMILIIr KeH ayMmMakTa e3repim
oTbIpanpl. TaOWfu KeHICTiKTe opKaiai. Mpelcayibl, Apall TEHI3IHIH CONTYCTIK EHIITIHACTI KyCaHIbl
xaiputbiMaapaa 10 xKeuLIbIH 4-5-KBUTBIHAA OHIMIIIK TOMEH, aJl YIICYiHAE OpTalla, CKeyiHJIe XKOFaphl, SFHU
eHiMLTITI Hamrap ke3eH — 50-60 %, oprama enimainik — 30 %, an skoraprsl kepcetkim — 15-20 % rana.
[TaGBIHABIKTEI JKepIIepAl THIMIII MaialaHy KeNTereH KOpCEeTKIITepre, oCiMIIK TypiepiHe, OMOIOTHSIIBIK
epeKILeNirine, xepOeTi MEH KepacThl OpraHIapbIHBIH KapbIM-KaThIHACKIHA Heriznene/li. OOIbICHIMBI3IbIH
HETi3T1 06JITiH )KaWbUTBIMIBIK JKEp aJIBI JKaTHIp.

Konikmix aanowagmap. JIyHUSKY3ITIK KOJIK >KyHeci COHFBl YyakKbpITTa KApKbIHIAM JaMBIZbI.
JyHUeKYy3iHIe MarucTpaibbl aBTOMOOHIIbL Tac JKOJIBIHBIH Y3BIHIBIFEI 23,0 MIH KM, Temip xom —1,5 MiH
KM, KYOBIp TpaHCTIOPTHI — 1,4 MITH KM, all illIKi CY >KOJIBIHBIH Y3BIHIBIFBI — 650 MBIH KM.

KazakcTanma XanpIK IIapyalibUIBIFBl KYK TachIMajJbIHBIH 55 %-bIHa JXYBIFBI aBTOTPAHCIIOPTTAPIbIH
yJieciHe THEII JOHE OHBI JaMbITyFa OYKUI TpPaHCIOPTKA >KYMCAJIAThIH KapKbIHBIH 60 % OemiHemi.
PecnyOivika OoiibIHIIIa 00JIBIC TICH OOJIBICTHI, ayTAHMEH ayIaH bl XKOHE OHEPKACII OPTANIBIKTApHI, O1p CO30CH
OapipIK enpiMekeHaepai 0ip-OipiMeH e3apa 0alNaHBICTHIPHII, XANBIKKA KbI3MET eTeTiH 25 MBIH aBToOyC, 49
Kanmaga 6,8 MBIHHAH acTaM XEeHIUT TaKCHIIEP KYMBIC icTeiimi. ABTOOyC 5,3 MBIH MapmipyT OOMBIHIIIA KAIIIBI
Y3bIHABIFBI 500 MBIH KM-T€ *YBIK KOJIIapa sKypil Typajbl. PecmyOmukaMbI3ablH aBTOMOOITB JKOJIAaPhIHBIH
Y3BIHABIFEL 96,1 MBIH KM, OHBIH 76,5 MBIH KM-1 KaTKbUT TaOaHbl 0. HeriziHeH OapibIK Kok TYpIIepiHiH
immiHme ocipece, aya OacceiHIH JacTaWTBIHBI — aBTOMOOWIH Kediri. KemikreH koprraran oprara 70 %
KeMIpTeK TOTHIFBI, 30 % a30T TOTHIFBI skoHE 90 % KYBIK KOPFAachbIH Tapajaabl. MarucTpaiababl Kojaapaa
OTKI3UITeH KYPBUIbIC )KYMBICTAPBIHBIH OCIMIK XaMBUIFBICEIHA Typa acepi 30p. Muicansl, bateic EBpona —
Bateic KpiTait aBTOOaHBIHBIH CABIHYBI OApBICBIHIA KOMTETEH SKOJOTHAIBIK-9KOHOMUKAIBIK AFBIIIAPTTap
Oy3butyaa. bip rana Kpi3putopa 00JIbICE ayMarbl apKbLIbl OYJ1 Tac OJIbIH 812 MIaKeIphIMbI TSI, AJl €HII
ecenTer Kapacak, 812 makbpIpbIM XKep/IiH eHi YIIiH 6 METPJIIK Kep apIibUIajibl, SFHA O€TKI aHAJIBIK TOIIBIPAFhI
BICBIPBUIBIT aNlbIHAMBI, Oy nereH 48720 ra skepiaiH Taburu KenOeTi sxoibiianel nereH ce3. COHBIMEH Koca
OyJ1 JKepJeri eciMIIiK aTayiabl MYJJIEM E€CKEpUTIN JKaTKaH JKOK. bip FaHa, Kama MaHbIHA JKaKbIH Kepiepi
aNbIn Kapacak, bipkasaH engiMeKeHiHe KaKbIH MaH/Ia JKO0JI JKUETIH/IE IIOK TOPaHFbULIAP, KYM TeOCUIiKTep e
KOSTHCY#eK Oap 0O0JaThIH, Ka3ip o jkepae Oy1 eciMIiK aTayisl )oK, KyMm TeOentikTep TericTemin KeTKeH.

Kopvimuinowi

CoHFBl KBULAAPBl Ta0WFAT KOpPFay YHBIMAAPBIHBIH Oakpliay »KYMBICTAPBIHBIH HOTHIKECIHIE JKOHE
OHJIPICTIH KYIIbIpaybl ceOenTepiMeH KOpIlaraH opTara TEXHOTEHJIK ocepiep Oipmiama aszaiinel, Oipak
MIapyanIbUTBIK MEXaHU3Mi KBI3METIH/E JKaHa JJIEYMETTIK-DKOHOMHUKAIBIK aclekT maima Oommel. Onm —
MEHIIIK TYPiHiH e3repyiHe, *KeKelIeIeH Iipy MPOIECiHiH KapKbIH allyblHA, OFaH MIETENIIK MHBECTOPIApIbIH
OapraH cailblH K€HIHEeH KaThICybIHa OalIaHBICTBI SKOJOTHSIIBIK JKaFjaiFa jKayarkepIIiiik mpodieMackl KyH
TOpTiOiHE O©TKip KOWBLIBII OTHIP. BIOPKETTIK MHBECTULMS €H TOMEHIT Melepre AeHiH KbICKapabl, Kap Kbl
TanIIaNbIFbIHA Tarn OOJIFaH KOCIIOPBIHIAp TaduFaT KOpray LiapajapblHa XKYMcallyFa THICTI IIBIFBIH KeJIeMiH
KEeMITyre KeIlTi. AJI IapyambUIBIKTBl JKYPTi3yAiH OCBIHAAW JKarjgaibiHa OasHIAFaH 3KOJOTHSUIBIK
npobiemanap o3 menrimMin 6asy Tadyxaa.

Bomamakra memimMid TabyFa KaKeTTi Mocesenep:

- Y3IIKCi3 DKOJOTHSUIBIK MOHHUTOPHHT, SIFHM TaOWFM OPTaHBIH ©3repicTepiH TYpakThl OaKbLIaWTBIH
YKOHE TEKCEPETIiH JKYMBIC )KYHECiH KB TaCTBIPY;

- ©3€H, KeJl CyJIapbIHBIH JacTaHyblHA JKaH-KaKThl Oara Oepy, OJap/AblH apHACHIH KalTa JKOHJEY, CYbIH
Ta3anay KeHiHJe yKiMeTapaislK barnapnama sxacay;

- TONBIPAKTHIH OYIiHYyiHE, paguanusuIbIK (OHFA, pPaJUalUsUIBIK aybITKY MOJIIEepiHe camajibl >KOHe
cauzbIK Oara Oepy;

- JKaHyapliap MEH OeCIMJIKTep dJieMi KypaMbIHAaFbl ©3repicTepre KoHe OJap/IblH Ocil-eHy KaOlieTiHe
(300re000TaHHUKAJIBIK) 3EPTTEY XKYPri3y;

- oOusbIcTapaarsl TAOUFAT KOpray OOBEKTIIEPl KYMBICTAPBIH KaHJAHIBIPY;

- 9KOJIOTHSUIBIK JKOHE SKOHOMHKAJBIK (DaKTOpIapasl €CeNTel OTBIPHIN, TAOUFAT KOpJIaphIH NMaiiganany
KOHIICTIMSICHIH JKacay;
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- 3amannuel 3aTTapjaH Takjga OOJFaH 3WSIHHBIH OPHBIH TONTHIPYIBIH SKOHOMHKAIBIK MEXaHH3MiH
AHBIKTAY/Ibl YKIMETapaJIbIK JCHICHIC eIy,

- OHJIPICTIK KAIIBIKTAPAbI KaliTa OHJICI, OJaH OHIM aly TeXHOJOTHSCHIH OHJIPICKE SHAIPY.

- bareic EBpoma — barbic KpiTaili aBTOOAHBIHBIH KYPTri3il KaTKaH KYMBICTapblHA YKIMETTIK
KaJarajay Xyprizy.

- XKeprijikTi *epAiH kep KOPbIH NaialaHyblH 3aHIaCThIpCca XKoHE TAOUFaT KOpray IapaiapblHa ecerl
Oepilt OTHIPYBIH TaJam eTiUTyi.
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O.T. A#inapos, I'.b. Tokraranosa, I'.A. Ha3zaposa, ['.b. AGueBa

CoBpemMeHHOe COCTOSIHUE U IKOJIOTHA JaHAa(ToB
AejabThl peku Coipaapbs

I[aHHaﬂ pa60Ta TMOCBAIICHA aHAJIN3Y COBPEMEHHOT'O SKOJIOTHYECKOI'O COCTOSHUA J'IaH}lIHa(bTOB JACIIBTHI PEKU
CLIpZ[ap])I/I, TpaHC(i)OpMI/IpOBaHHI)IX BCJICACTBUC YCBIXaHUS Apanbcxoro MOopH. B pa60Te npeacTaBlicHa Xa-
PAaKTEPUCTHKA MMPUPOAHBIX KOMIIJIEKCOB PErMOoOHa U UCTOPUA UX XO03sUCTBEHHOTO 0cBOoeHHsI. OOOCHOBaHA aK-
TYAJIbHOCTb  HCCIICIOBAHUA, C(bOpMyHHpOBaHBI €ro nmeiaM v 3ajadu, OIpE€ACIICHbI  TECOPETUKO-
METOJI0JIOTHUECKHE OCHOBBI. Ha OCHOBE aHan3a reojJoruuecKoro CTPOCHUA U penbe(ba MCCTHOCTHU JaHa J¢-
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Cbipaapusi e3eHi aTbipaybl...

TaJbHAs OLEHKA COCTOSIHUS TIOYBEHHO-PACTUTEIBHOTO MOKPOBa. Pe3ynbTaThl Hccie 0BaHUs TOATBEPKAAIOT,
YTO MHTEHCHBHAsl aHTPOIIOTEHHAs HArpy3Ka BbI3bIBAaeT TPaHC(HOPMALUIO CTPYKTYphI JanamadToB. B 3axio-
YEHHU PacCMaTPHUBAIOTCS NEPCTIEKTUBHBIE ITyTH PEIICHUS BBIABIECHHBIX SKOIOTHUECKUX MPOOIEM.

Kniouesvie cnosa: Cwlpmapbs, daHmmadTsl IeIbTH, T€OKOMIDIEKC, aHTPOIOTeH, NMPUPOJHBIN JaHAMmAQT,
TpaHCHOPTHEIE JaHAMIAQTHI, TEPPUKOHHHUKH, arpoJIaHAMIA(TEI, KapbepHO-HACKHIITHBIE 36MIIH.

O.T. Aidarov, G.B. Toktaganova, G.A. Nazarova, G.B. Abiyeva
Current state and ecology of the Syrdarya river delta landscapes

This article analyses the current ecological state of the Syrdarya River delta landscapes, which have been
transformed as a result of the drying up of the Aral Sea. The work presents a description of the natural com-
plexes of the region and the history of their economic development. The relevance of the research is justified,
its goals and objectives are formulated, and the theoretical and methodological foundations are defined.
Based on an analysis of the geological structure and relief of the terrain, a detailed assessment of the state of
the soil and vegetation cover is provided. The results of the study confirm that intensive anthropogenic pres-
sure causes the transformation of landscape structures. The conclusion discusses promising ways to solve the
identified environmental problems.

Keywords: Syrdarya, delta landscapes, geocomplex, anthropogenic, natural landscape, transport landscapes,
terriconics, agrolandscapes, quarry and embankment lands.
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