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Abstract. The Khangai and Khentii mountainous regions, along with the Selenge River basin in Mongolia,
mark the southern border of the Siberian Great Taiga. These areas are known for their biological diversity
and the variety of native animals they support. The diversity of forest birds is closely linked to the unique
environment and food chain found within forest and taiga ecosystems. Understanding the relationship be-
tween forest birds and their ecosystem is crucial for environmental protection and the sustainable devel-
opment of forests and woodlands. Forest birds feed on resources such as small vertebrates, invertebrates,
berries, and seeds, which contributes to an increase in bird species that rely on these food sources. They
play a vital role in maintaining the balance of the forest ecosystem and helping to create a diverse biological
community. Birds that inhabit the forest are crucial to this ecosystem, as they provide habitat for other ani-
mals. Forest-dwelling animals constitute an essential habitat unit and spend most of their life cycles there,
fostering many positive relationships, such as using tree trunks for storage and food reserves. The forest
and its biodiversity not only create a cohesive system but also highlight the importance of understanding
and further researching the habitats of two species of resident forest birds that primarily feed on berries
found in the environment. Additionally, the study identified a common range of 11 species of berries and
non-timber products, as determined in detail through core and habitat area analysis using MaxEnt model-
ing. With this study, the habitats of both birds and non-timber products were classified according to the 12
Forest Vegetation Zones of Mongolia, clarifying the relationship between the species. Preliminary results
from the habitat overlap analysis and similarity analysis of forest birds, berry hotspots, and the habitats of
the 11 common berry and bird species indicate a need for more detailed research. This is essential to clarify
ecosystem services, assess the effects of climate change, and plan sustainable development concepts within
this sector, as well as basic conservation recommendations for forest protection. Studying the diversity,
life types, feeding behaviors, and relationships of birds that play a crucial role in the forest ecosystem is
essential for supporting sustainable development in our country. This is particularly important given our
nation’s unique forest resources and its vulnerability to conservation issues. In particular, it is necessary to
investigate the relationship between birds and the balance of the forest-taiga ecosystem, which serves as a
significant source of surface water and forest reserves. There is a lack of interdisciplinary participation in
this research, which is vital for understanding the distribution of berries and plants that support various bird
species in their habitats.
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Introduction foraging resources can vary based on geographic location

(such as mountains or plains) and climate (tropical versus

Research on the diets of birds in Mongolia found temperate regions), which is important for conservation

that 145 out of 414 studied species consume plant seeds, management. These variations also depend on seasonal

buds, shoots, leaves, and berries[1]. Bird diversity and changes [2]; [3]. Forest birds digest their food quickly,
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but they often swallow berries whole, particularly juicy,
thick-skinned varieties like Mazzard cherries, black cur-
rants, and raspberries. In this process, only the fleshy
part of the berry is consumed, while the hard seeds are
expelled in the bird’s excrement. This mechanism allows
hard seeds to be transported to new locations, facilitating
their growth in different areas. Hard-shelled berry takes
longer to ripen in the stomach than soft-shelled berries.
This article highlights the importance of studying the role
of forest birds in the protection of forest ecosystems. It
presents findings from research conducted on the feeding
habits of forest birds in the Turgen and Tur Khurakh areas
of Bogdhan Mountain in the Khentii Mountain region, as
well as Bukhun Shar Mountain in the Khangai Mountain
region.

Seeds from hard-shelled fruits remain in birds’ stom-
achs longer, allowing them to be carried farther than
seeds with soft shells. Berry-eating birds include the
Black Grouse (Lyrurus tetrix), Eurasian Magpie (Pica
pica), Fieldfare (Turdus pilaris), Mistle Thrush (Turdus
viscivorus), Bohemian Waxwing (Bombycilla garrulus),
and various Tits (Parus spp.). In contrast, dry seeds are
primarily dispersed by species such as Woodpeckers (Pi-
cidae), Spotted Nutcracker (Nucifraga caryocatactes),
and Eurasian Jay (Garrulus glandarius) (Fig. 5). These
birds are essential for the growth of Siberian Stone Pine,
Poplar, Spruce, Birch, and Willow [4].
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Materials and methods

The research was conducted as part of a project com-
missioned by the Ministry of Education, Culture, and Sci-
ence, in collaboration with the Mongolian Foundation for
Science and Technology. This study followed the meth-
odology “Diversity of Forest Birds and Habitat Chang-
es,” approved by the Scientific Council of the Institute of
Biology of the Mongolian Academy of Sciences (MAS).
We used MaxEnt modeling version 3.4.4 to model spe-
cies habitats with the default configuration mode set to
ClogLog. The output from the modeling was converted
into raster files using ArcGIS Desktop 10.6.1, allowing
for analyses of habitat areas and overlaps. Distribution
data for forest birds were obtained from the fund and
specimens database at the Ornithological Laboratory, as
well as relevant reports and publications. Additionally,
non-timber and berry data points were extracted from
the “Atlas of Beneficial Plant Distribution and Resources
of Mongolia” (2014) and the “Atlas of Non-Timber Re-
sources” (2011) [57; [6].

According to ornithologists, there are 11 species of
berry-feeding resident and migratory birds within the for-
ested areas. For our modeling, we utilized a total of 670
points of distribution data based on several environmental
factors, including BIO-19, solar radiation (for 12 months),
evaporation (for 12 months), wind (for 12 months), snow
cover (for 12 months), 11 species of non-timber plants,
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Fig. 1.. Hotspot analysis of 11 common berries (non-timbers) in Mongolia
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and 29 other environmental factors, culminating in 110
total layers. An analysis of core habitats for berry-eat-
ing birds and 11 berry species of non-timber plants was
conducted using SSSP 15.0 and data analysis tools. We
selected two species of berry-feeding birds, the Azure Tit
(Cyanistes cyanus) and the Great Tit (Parus major), to
analyze their habitats and the distribution of non-timber
resources across 12 vegetation zones in the forest. These
species were chosen as representatives from the group of
11 berry-eating birds, and we examined the similarities
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Fig. 2. Habitat types and species composition of Forest birds.

among the 11 species and identified hotspots. In the mod-
eling of 11 berry species, 20% of the total data points
were tested for each species. The model’s accuracy, mea-
sured by the Area Under the Curve (AUC) of the Receiver
Operating Characteristic (ROC), is as follows: Cowberry:
AUC=0.957 (Test AUC=0.923; SD=0.007), Sea Buck-
thorn: AUC=0.985 (Test AUC=0.961; SD=0.016), Di-
varicate Saposhnikovia: AUC=0.936 (Test AUC=0.855;
SD=0.014), Siberian Hawthorn: AUC=0.966 (Test
AUC=0.949; SD=0.007), Highest Currant: AUC=0.955
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Fig. 3. Habitat modeling of common berries (non-timber) in Mongolia.
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(Test AUC=0.921; SD=0.008), Siberian Stone Pine:
AUC=0.975 (Test AUC=0.964; SD=0.0004), Mazzard
Cherry: AUC=0.962 (Test AUC=0.925; SD=0.015), Bog
Bilberry: AUC=0.951 (Test AUC=0.921; SD=0.007),
Prickly Rose: AUC=0.925 (Test AUC=0.858; SD=0.020),
Black Currant: AUC=0.939 (Test AUC=0.919;
SD=0.008). For representative bird species, the Azure
Tit showed a mean AUC of 0.889 (SD=0.008), with
0.984 for three replicates (Training AUC=0.984; Test
AUC=0.880; SD=0.031). The Great Tit had a mean AUC
of 0.923 (SD=0.019, with) for three replicates (Training
AUC=0.988; Test AUC=0.880; SD=0.031).

The habitat distribution of berries and harmful moths
was utilized as a layer to clarify how it was influenced
by modeling and mapping the food and habitat of forest
birds. Based on the research needs and the requirements
for further analysis, both animal habitats—such as those
of various bird species—and non-timber resources devel-
oped from the modeling were classified into two types of
ranges the core habitats and habitat ranges. Birds migrate
to areas with abundant food resources, which are affect-
ed by seasonal changes. The timing of berry ripening,
seeding, and berrying varies among plant species, and as
a result, the activity and movement of birds feeding on
these berries likely change. The abundance of berries in
our country's forests can help determine bird habitats, as
these factors overlap [7];[5];[6]; [8].

To explore the possibility that birds feed on multiple
species of berries, we conducted a hotspot analysis of
the habitats of 11 berry species (Fig. 1,3,4). This anal-
ysis provides essential information for future studies to
determine whether bird habitats that rely on seeds and

berries are directly dependent on these berries, as well as
to understand which mammal species are associated with
areas rich in berries.

Modeling berry habitats is also crucial for making
future climate change projections, not only for the distri-
bution of berries but also for birds and their primary food
sources. To clarify the relationship between forest bird
habitats and the distribution of non-timber resources, we
conducted an overlap analysis of the 11 berry species and
the birds that feed on them based on the modeling results
(Fig. 3,4).

Results

Research indicates that there are 12 species of birds
belonging to 10 genera across 8 families and 3 orders that
primarily feed on berries. All 12 species inhabit trees and
shrubs. Among them, 4 species (33.33%) are categorized
as breeding visitors, 7 species (58.33%) are residents, and
1 species (8.33%) is considered a passage migrant (Fig.
2).

According to a habitat modeling study of the Azure Tit
(Cyanistes cyanus) across the forested areas of Mongo-
lia, the estimated core habitat for the species is 28,008.9
square kilometers, while its overall habitat range is
171,983.62 square kilometers. (see Fig. 6,7). The habitat
modeling results indicate that the main contributors to the
Azure Tit’s habitat are Mazzard Cherry (23%), Divaricate
Saposhnikovia (16.5%), Black Currant (7.6%), and Ori-
ental Strawberry (6.3%). Modeling indicates that the area
where the Azure Tit and the Mazzard Cherry overlap cov-
ers 3,328.14 square kilometers, which is 11.9% of their
habitat. The overall habitat range is 97,368.34 square

Table 1. Correlation of Azure Tit Habitat with Eleven Species of Berries (Non-Timber)

AT BC PR BB MCH SSp HC (O] RH DS SE co
AT 1 0.499179 0.815643  0.540942 0.800331 0.267859  0.527942 0.715525 0.576071 0.487584  0.280497 0.615051
BC 0.213901 1 0.771991  0.945631 0.133737  0.629358 0.906799  0.222398  -0.18222  -0.22975 0.35984  0.964975
PR 0.611927  0.359096 1 0.814392  0.649097  0.40172  0.843324 0.635575 0.320254 0.339351  0.299953  0.865871
BB 0.377728 0.815052  0.515066 1 0.167625  0.555689  0.899079  0.262696 -0.1577 -0.15606  0.391213  0.941599
MCH  0.474579 0.076479  0.320781 -0.05364 1 0.077912  0.197714 0.901006  0.836212  0.80513  0.078525  0.271487
SSP 0.268043  0.248749  0.583855  0.23236 -0.0708 1 0.591804  0.28443 -0.18716  -0.31598  -0.20283  0.528161
HC 0.157346  0.466422  0.532336  0.561292  -0.32399  0.402105 1 0.301949  -0.16719  -0.16897  0.246247  0.937984
os 0.27784  0.253281 0.36443  0.082681 0.859816 0.167633  -0.07566 1 0.568832  0.549095 -0.01517  0.297922
RH 0.128631  -0.28263  0.081382  -0.25276  0.615235  -0.29699 -0.4096  0.353169 1 0.93041 0.107292  -0.03725
DS 0.107688 -0.4695 0.116276  -0.34781  0.521257 -0.27052  -0.44438 0.370045 0.667747 1 -0.04367 -0.068
SE 0.070387 0.306014  0.146744 0.414154 -0.00012  -0.28795 0.13211 -0.1894 0.520207  0.077427 1 0.379238
CO 0.382362  0.786909  0.693979  0.816194 0.017508 0.630139  0.650601  0.199135  -0.30377 _ -0.34797 _ 0.180092 1

Note: AT — Azure Tit, BC — Black Currant, PR — Prickly Rose, BB — Bog bilberry, MHC — Mazzard cherry Gean, SSP — Si-
berian Stone Pine, HC — Highest Curranta, OS — Oriental Strawberry, RH — Redhaw Hawthorn, DS — Divaricate Saposhnikovia,
SE — Seabuckthorn, CO — Cowberry. From the upper left corner of the table, the focus below indicates the Core habitat. From the
upper left corner to the right side of the table indicate the Habitat range correlation.
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Fig. 4. Habitat modeling of common berries (non-timber) in Mongolia.

kilometers, accounting for 56.6%. Additionally, the core
habitat that overlaps with Divaricate saposhnikovia spans
4,791.26 square kilometers, representing 17.1% of their
habitat, while the total habitat range is 83,193.93 square
kilometers, or 48.4%.

The Azure Tit has a core habitat that constitutes
58.8% (15,608.3 sq. km) and a habitat range that makes
up 53.6% (90,860.7 sq. km) within the eight Trans-Baikal
Forest Vegetation Regions. Additionally, 35.8% (9,493.2
sq. km) of its habitat area is found in the four Khangai
Forest Vegetation Regions, which accounts for 37%
(62,638.9 sq. km) of the habitat range. This indicates that
94.6% of the Azure Tit’s total core habitat and 90.6% of
its habitat range are located within forest regions. The
species relies heavily on these forested areas for its pri-
mary feeding.

A modeling study on widely distributed berrys shows
following results, including the core habitat of Cowberry
is 45,298.3 sq. km, with a habitat range of 187,233.1 sq.
km, the core habitat of Seabuckthorn is 13,343.4 sq. km,
with a habitat range of 68,390.7 sq. km, the core habitat
of Divaricate Saposhnikovia is 65,708.9 sq. km, with a
habitat range of 317,869.3 sq. km, the core habitat of Red-
haw hawthorn is 19,424.7 sq. km, with a habitat range of
107,040.6 sq. km, the core habitat of Oriental strawberry
is 32,911.6 sq. km, with a habitat range of 141,291.7 sq.
km, the core habitat of Highest currant is 40,154.4 sq.
km, with a habitat range of 186,193.5 sq. km, the core
habitat of Siberian stone pine is 23,899.7 sq. km, with
a habitat range of 95,275.2 sq. km, the core habitat of
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Mazzard cherry is 30,690.0 sq. km, with a habitat range
of 179,222.4 sq. km, the core habitat of Bog billberry is
46,703.7 sq. km, with a habitat range of 199,583.0 sq.
km, the core habitat of Prickly rose is 71,529.8 sq. km,
with a habitat range of 403,703.2 sq. km and the core
habitat of Black currant is 57,983.1 sq. km, with a habitat
range of 151,288.0 sq. km [9], (Fig. 3,4).

In comparison, the core habitat of the Great Tit (Parus
major) is estimated at 20,913.9 square kilometers, with its
habitat range totaling 133,544.18 square kilometers (see
Fig. 9). Mazzard cherry (15.6%), cowberry (14.6%), Si-
berian hawthorn (13%), Divaricate saposhnikovia (11%),
and Bog bilberry (3.9%)y were significant contributors to
modeling the habitat of the Great tit. Among these, Prick-
ly rose, Mazzard cherry, Oriental strawberry, Siberian
hawthorn, and Divaricate saposhnikovia showed statis-
tical significance. The estimated overlap of the core hab-
itat for the Mazzard cherry and the Great tit is 1,881.59
sq. km, which constitutes 9.0% of their habitat, while
the overall habitat range is 72,035.05 sq. km, or 53.9%,
indicating a relatively high availability. In comparison,
the estimated overlap of the core habitat with Cowber-
ry is 3,931.18 sq. km (15.3%), and the habitat range is
46,967.83 sq. km (35.2%).

According to the forest-vegetation regions, zoning,
the Great Tit has a core habitat that constitutes 72.1%
(10,775.3 sq. km) and a habitat range that makes up
51.8% (57,675.8 sq. km) within the eight Trans-Baikal
Forest Vegetation Regions, while 14.5% (2,163.6 sq. km)
of its core habitat and 33.9% (37,729.5 sq. km) of the
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habitat range is found in the four Khangai Forest Vegeta-
tion Regions. Additionally, the smaller size of the habitat
is covered in the Central Asian region. This indicates that
86.6% of the Great Tit’s total core habitat and 85.8% of
its habitat range are located within forest regions. The
study reveals that berries play a significant role in the diet
and habitat of birds in forested regions across the country.
This suggests a crucial connection between environmen-
tal balance, biodiversity, and the conservation of forest
ecosystems.

A habitat overlap analysis of the Azure Tit (Cyanistes
cyanus) and eleven berry species in the Khangai and
Khentii forest regions revealed (see Table 1; Fig. 6,7)
significant correlations to the core habitat of the Prick-
ly Rose (0.61%, p=0.034) and its overall habitat range
(0.81%, p=0.001) showed notable connections. Addi-
tionally, the habitat range of the Mazzard Cherry (0.80%,
p=0.002), the Oriental Strawberry (0.71%, p=0.009), and
the Cowberry (0.61%, p=0.033) also exhibited significant
relationships. Understanding these correlations is crucial
not only for the ecology and biology of forest birds but,
also for identifying habitat similarities and relationships
among berry species. This knowledge can help determine
key “indicators” in the environment at the ecosystem
level.

A correlation analysis clarifies the relationship be-
tween forest birds and the berry species that serve as their
food. Remarkably, interesting results emerged regarding
the relationships among the eleven berry species (see
Table 1). The Blackcurrant showed a strong core habitat
connection with the Bog Bilberry (0.81, sig=0.001) and
the Cowberry (0.79, sig=0.002). Additionally, its habitat

BG GSW ar (R FM Bw MT AT (& RTI
CORF

range had significant correlations with the Prickly Rose
(0.77, sig=0.003), Bog Bilberry (0.94, sig=0.000), Sibe-
rian Stone Pine (0.62, sig=0.028), Highest Currant (0.90,
sig=0.000), and Cowberry (0.96, sig=0.000).

The Prickly Rose core habitat was significantly relat-
ed to the Bog Bilberry (0.81, sig=0.000), Mazzard Cherry
(0.64, sig=0.022), Highest Currant (0.84, sig=0.001), Ori-
ental Strawberry (0.63, sig=0.026), and Cowberry (0.86,
sig=0.000). The Bog Bilberry core habitat demonstrated a
strong relationship with the Cowberry (0.82, sig=0.001),
while its habitat range showed significant connections
with Blackcurrant (0.94, sig=0.000), Prickly Rose (0.81,
sig=0.001), Highest Currant (0.89, sig=0.000), and Cow-
berry (0.94, sig=0.000). The Mazzard Cherry core habitat
was significantly correlated with the Oriental Strawber-
ry (0.86, sig=0.000) and the Siberian Hawthorn (0.62,
sig=0.033). Its habitat range also exhibited strong con-
nections with the Oriental Strawberry (0.90, sig=0.000),
Redhaw Hawthorn (0.83, sig=0.001), and Divaricate
Saposhnikovia (0.80, sig=0.002).

The Siberian Stone Pine core habitat had a significant
relationship with the Cowberry (0.63, sig=0.028). The
Oriental Strawberry core habitat was strongly correlated
with the Mazzard Cherry (0.90, sig=0.000). Meanwhile,
the Siberian Hawthorn core habitat was significantly relat-
ed to the Divaricate Saposhnikovia (0.67, sig=0.018), and
its habitat range to the Mazzard Cherry (0.84, sig=0.001).

The Divaricate Saposhnikovia habitat range was
significantly associated with the Mazzard Cherry (0.81,
sig=0.002) and the Siberian Hawthorn (0.93, sig=0.000).
The Cowberry core habitat displayed relationships with
Blackcurrant (0.79, sig=0.002), Prickly Rose (0.69,
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Fig. 5. Core habitat and habitat range size across 12 Forest Vegetation zones. Note: BG—Black Grouse, GSW—Great Spotted
Woodpecker, GT-Great Tit, CR—Crossbill genera, EM—Eurasian Magpie, BW—Bohemian Waxwing, MT-Marsh Tit, AT-Azure Tit,
CS—Common Starling, RTH-Red throated Thrush, MB-Meadow Bunting
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sig=0.012), Bog Bilberry (0.82, sig=0.001), and Siberian
Stone Pine (0.63, sig=0.028), while also showing signif-
icant habitat range correlations with Blackcurrant (0.95,
sig=0.000), Prickly Rose (0.87, sig=0.000), and Siberian
Stone Pine (0.94, sig=0.000) (Table 1).

An analysis reveals that the core habitat of the Prickly
Rose is associated with the Bog Bilberry, Siberian Stone
Pine, and Cowberry (Table 1). Additionally, the habi-
tat range of the Prickly Rose is significantly related to
the Bog Bilberry, Mazzard Cherry, Siberian Stone Pine,
Highest Currant, Oriental Strawberry, and Cowberry. This
suggests that the Azure Tit could be indicated by the as-
sociations with these four berry species. Further research
is needed to confirm this connection.The Paired-Sample
t-test analysis of the overlap and similarity of the habi-
tat areas identified through habitat modeling indicates a
need for further detailed studies and more in-depth re-
search to validate the findings. This is particularly true
for the core habitats of the Azure Tit and Prickly Rose,
where the results showed significant differences (C195%
t = -3.464; sig = 0.005), as well as in the habitat rang-
es of the Azure Tit and Prickly Rose (CI95% t = -3.820;
sig = 0.003). However, the results for the Bog Bilberry
(CI95% t = -0.721; sig = 0.486) and Mazzard Cherry
(CI95% t = -0.554; sig = 0.591) did not show significant
differences. In terms of berries, the analysis indicated sig-
nificant differences between the habitat ranges of Black
Currant and Prickly Rose (CI95% t =-3.700; sig = 0.003)
and between Black Currant and Bog Bilberry (CI95% t
= -1.530; sig = 0.154). The correlation significance and
combination analysis of the core habitats revealed that
Black Currant and Bog Bilberry (CI95% t = 0.829; sig
= 0.424) and Black Currant and Cowberry (CI95% t =

1.016; sig = 0.331) showed significant differences.

In the context of habitat ranges, significant results
were observed between Prickly Rose and Bog Bilberry
(CI95% t =2.663; sig = 0.022), Prickly Rose and Highest
Currant (C195% t = 3.674; sig = 0.004), as well as Prickly
Rose and Cowberry (CI195% t=3.630; sig=0.004). These
results support the findings from the modeling analysis.

The two species of Tits chosen for this case study
represent a group of 11 bird species that primarily feed
on berries found throughout the forests of Mongolia. The
distribution of these bird species across 12 forest vegeta-
tion zones showed no significant differences (Fig. 6,9).

In habitat modeling for the 11 berry-feeding birds, the
core habitat range sizes across the 12 forest vegetation
zones were as follows: Black Grouse: 16.66 £ 17.37 (SE
5.01, P = 1), Great Spotted Woodpecker: 16.67 + 18.08
(SE 5.22, P = 0.99), Great Tit: 16.58 + 20.34 (SE 5.87,
P =0.99), Crossbill species: 16.66 + 24.26 (SE 7.00, P
= 0.99), Eurasian Magpie: 16.65 = 20.38 (SE 5.88, P =
0.99), Bohemian Waxwing: 16.67 + 15.46 (SE 4.46, P =
0.99), Marsh Tit: 16.66 + 18.27 (SE 5.27, P = 1), Azure
Tit: 16.66 + 21.03 (SE 6.07, P = 1), Common Starling:
16.65 +21.29 (SE 6.14, P = 0.99), Red-throated Thrush:
16.67 = 22.46 (SE 6.48, P = 0.99), Meadow Bunting:
16.67 = 25.64 (SE 7.40, P =0.99).

These data illustrate that the core habitat preferenc-
es of the selected bird species are relatively consistent
across the different vegetation zones. The habitat range
sizes for the 12 zones were as follows Black Grouse:
16.66 = 14.68 (SE 4.23, P=1), Great Spotted Woodpeck-
er: 16.65 = 16.16 (SE 4.66, P = 0.99), Great Tit: 16.66 +
19.31 (SE 5.57,P=0.99), Crossbill genera: 16.65+19.51

Table 2. Correlation of Great Tit Habitat with Eleven Species of Berries (Non-Timber)

GT BC PR BB MCH SSP HC oS RH DS SE Co
GT 1 0.185478 0.635666 0.186772 0.850766 0.231585 0.348127 0.803768 0.628052  0.52032  0.07528  0.30905
BC  0.143341 1 0.771991  0.945631 0.133737 0.629358 0.906799 0.222398 -0.18222 -0.22975  0.35984  0.964975
PR 0.814031 0.359096 1 0.814392  0.649097  0.40172  0.843324 0.635575 0.320254 0.339351 0.299953  0.865871
BB 0.171463 0.815052 0.515066 1 0.167625 0.555689 0.899079 0.262696  -0.1577  -0.15606 0.391213  0.941599
MCH 0.137488 0.076479 0.320781 -0.05364 1 0.077912  0.197714 0.901006 0.836212  0.80513  0.078525 0.271487
SSP  0.842422 0.248749 0.583855  0.23236  -0.0708 1 0.591804  0.28443  -0.18716 -0.31598 -0.20283  0.528161
HC  0.449852 0.466422 0.532336 0.561292 -0.32399  0.402105 1 0.301949 -0.16719  -0.16897 0.246247 0.937984
oS 0.18059  0.253281 0.36443  0.082681 0.859816 0.167633 -0.07566 1 0.568832  0.549095 -0.01517  0.297922
RH  0.028079 -0.28263 0.081382 -0.25276 0.615235 -0.29699  -0.4096  0.353169 1 0.93041  0.107292  -0.03725
DS  -0.03292 -0.4695 0.116276 -0.34781 0.521257 -0.27052 -0.44438 0.370045 0.667747 1 -0.04367  -0.068
SE  -0.04195 0.306014 0.146744 0.414154 -0.00012 -0.28795  0.13211  -0.1894  0.520207 0.077427 1 0.379238
CO__ 0.558641 0.786909 0.693979 0.816194 0.017508 0.630139 0.650601 0.199135 -0.30377 _ -0.34797  0.180092 1

Note: AT — Azure Tit, BC — Black Currant, PR — Prickly Rose, BB — Bog bilberry, MHC — Mazzard cherry Gean, SSP — Siberian
Stone Pine, HC — Highest Currant, OS — Oriental Strawberry, RH — Redhaw Hawthorn, DS — Divaricate Saposhnikovia, SE —
Seabuckthorn, CO — Cowberry. From the upper left corner of the table, the focus below indicates the Core habitat. From the upper
left corner to the right side of the table indicate the Habitat range correlation.
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(SE 5.63,P=0.99), Eurasian Magpie: 16.66 = 13.61 (SE
3.93, P =10.99), Bohemian Waxwing: 16.66 + 13.01 (SE
3.75, P =0.99), Marsh Tit: 16.66 + 12.56 (SE 3.62, P =
1), Azure Tit: 16.66 + 19.06 (SE 5.50, P = 1), Common
Starling: 16.66 + 15.70 (SE 4.53, P =0.99), Red-throated
Thrush: 16.65 + 18.14 (SE 5.23, P = 0.99) and Meadow
Bunting: 16.65 +20.87 (SE 6.02, P=0.99).

Habitat modeling of Azure Tit Mongolia.

A habitat overlap analysis of the Great Tit (Parus ma-
jor) and eleven berry species in the Khangai and Khentii
forest regions revealed significant correlations to the core
habitat of the Prickly Rose (0.81%, p=0.001) and Sibe-
rian Stone Pine (0.84%, p=0.001) notable connections.
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Additionally, the habitat range of the Prickly Rose
(0.64%, p=0.026), the Mazzard Cherry (0.85%, p=0.000),
the Oriental Strawberry (0.80%, p=0.002), and the Sibe-
rian hawthorn (0.63%, p=0.029) also shows significant
relationships (Table 2; Fig. 9).

A correlation analysis clarifies the relationship be-
tween berry species as the Blackcurrant showed a core
habitat connection with the Bog Bilberry (0.82, sig=0.001)
and the Cowberry (0.78, sig=0.001). Additionally, its
habitat range had significant correlations with the Prickly
Rose (0.77, sig=0.003), Bog Bilberry (0.95, sig=0.000),
Siberian Stone Pine (0.63, sig=0.001), Highest Currant
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(0.91, sig=0.001), and Cowberry (0.97, sig=0.000).

The Prickly Rose core habitat was significantly re-
lated to the Cowberry (0.69, sig=0.010), and its habitat
range correlates with Bog Bilberry (0.81, sig=0.001),
Highest Currant (0.84, sig=0.001), and Cowberry (0.86,
sig=0.000). The Bog Bilberry core habitat has a relation-
ship with the Cowberry (0.81, sig=0.001), while its hab-
itat range showed significant connections with Blackcur-
rant (0.90, sig=0.000), Cowberry (0.81, sig=0.001).

The Mazzard Cherry core habitat was significantly
correlated with the Oriental Strawberry (0.85, sig=0.000)

T T
108°0'0'E L1400'E

and the Siberian Hawthorn (0.61, sig=0.033). Its habitat
range also exhibited strong connections with the Ori-
ental Strawberry (0.90, sig=0.000), Siberian Hawthorn
(0.84, sig=0.001), and Divaricate Saposhnikovia (0.81,
sig=0.002).

The Siberian Stone Pine core habitat is signifi-
cant with the Cowberry (0.63, sig=0.028). The Highest
Currant core habitat was correlated with the Cowberry
(0.65, sig=0.022), and its habitat range correlates with
the Cowberry (0.94, sig=0.000). Siberian Hawthorn
core habitat was related to the Divaricate Saposhnikovia
(0.67, sig=0.018), and its habitat range to the Divaricate
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Saposhnikovia (0.93, sig=0.000) (Table 2).

The analysis indicates that the core habitat for the
Great Tit is associated with Prickly Rose and Siberian
Stone Pine. Additionally, the Prickly Rose core habitat
is linked to both Siberian Stone Pine and Cowberry. The
habitat range for the Great Tit correlates with Prickly
Rose, Mazzard Cherry, Oriental Strawberry, and Sibe-
rian Hawthorn. Furthermore, Prickly Rose is associated
with Bog Bilberry, Highest Currant, Cowberry, Mazzard
Cherry, Oriental Strawberry, Siberian Hawthorn, and Di-
varicate Saposhnokovia (Table 2). This suggests that the
presence of these related non-timber species may serve as
indicators for the Great Tit.

The Paired-Sample t-test analysis of the overlap and
similarity of the habitat areas identified through habitat
modeling indicates that combinations need to be checked
further as well, including the Great Tit and Prickly Rose
core habitat is significant differences (C195% t = -5.177;
sig = 0.000), and Siberian Stone Pine (C195% t = 1.737,
sig =0.110).

In the habitat ranges of the Azure Tit and Prickly Rose
(CI95% t = -3.900; sig = 0.002), Siberian Stone Pine
(CI95% t = -0.004; sig = 0.997), and Oriental Strawber-
ry (CI95% t = -2.043; sig = 0.066) was significant dif-
ferences. Also Black Currant and Bog Bilberry (C195%
t = -1.530; sig = 0.154), Oriental Strawberry (CI95% t
= -1.205; sig = 0.254) and Bog Cowberry (CI95% t =
-2.101; sig = 0.90). While Combination analysis of the
Black Currant and Mazzard Cherry (CI95% t = -0.537;
sig = 0.602) and Siberian Hawthorn and Divaricate
Saposhnokovia (CI195% t = -2.072; sig = 0.068) showed
significant differences. Further detailed studies need to be
conducted on the overlapping cores and habitats of the
birds.

There is a core habitat correlation between the Great
Tit and Black Currant, as well as between Black Currant
and Bog Bilberry, Bog Bilberry and Oriental Strawber-
ry, and Bog Bilberry and Cowberry. Additionally, within
the habitat range of the Great Tit and Black Currant, we
see correlations between Prickly Rose and Bog Bilber-
ry, Prickly Rose, and Highest Currant, and between Bog
Bilberry and both Highest Currant and Oriental Strawber-
ry. Furthermore, there are correlations between Mazzard
Cherry and Oriental Strawberry, and between Siberian
Hawthorn and Divaricate Saposhnokovia, all of which
have been statistically proven.

According to the Hotspot analysis of the berries, the
habitat range area of overlapped 0-2 species is 715,958.4

sq. km, 2-5 species is 395,444.4 sq. km, 5-7 species is
153,983.8 sq. km, and 7-10 species is 47,821.3 sq. km.
However, in the core habitat, the area overlapped by 0-1
species is 280,925.0 sq. km, 1-3 species is 136,875.5 sq.
km, 3-5 species is 72,268.4 sq. km, and 5-10 species is
12,735.4 sq. km, respectively (Fig. 1,8). The analysis in-
dicates that the distribution of berry species in the forest
areas of Mongolia and their overlapping locations may
impact the birds’ habitats (Fig. 7,8). Therefore, a scientif-
ic basis exists for further detailed research on the interre-
lationship between these factors.

Discussion

Data on the contribution of berries (non-timber) to
birds’ diets is limited, both nationally and internationally.
Research on this topic is scarce, which makes it difficult
to compare and verify existing information.

Preliminary results from recent studies highlight the
urgent need to explore and clarify the relationship be-
tween non-timber forest products and the birds that rely
on them. Additionally, it is important to understand their
role in the environment and ecosystem and their positive
and negative effects on ecosystem services (Fig. 8). This
initial survey suggests that these birds indicate the stabil-
ity of forest richness, biodiversity, ecosystems, and eco-
system services.

Bird migration refers to the regular movement of
birds between distinct breeding and wintering areas that
are geographically isolated [10]. This migration typically
occurs annually and is closely linked to seasonal chang-
es, especially among long-distance migratory birds [11].
While some resident birds may migrate in certain years
based on food availability and weather conditions, they
may choose to stay in one place during other years [10].
Migratory birds are known for accumulating fat reserves,
which provide energy for long flights. For instance,
during migratory flights, small birds utilize approximate-
ly 85-95% of their stored fat and 5-15% of their protein
as energy sources [11].

During migrations and transitions, birds play a vital
role in providing essential ecological services that sup-
port natural ecosystem activities. They contribute to seed
dispersal and help transport plants and berries [12]. Fru-
givorous birds, in particular, are crucial as they disperse
tree seeds [13] and significantly aid in reforestation while
connecting habitat patches in heavily deforested areas
[14]; [15]. The ability to disperse seeds over long dis-
tances is particularly beneficial for plants, as seeds that
can travel far from the parent plant have a better chance
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of competing with other species and finding new suit-
able environments [16]. Consequently, frugivorous birds
provide vital ecosystem services that help maintain for-
est structure and diversity, especially in tropical regions
where up to 90% of tree species are dispersed by animals
[17].

Berries are a crucial resource for birds, and their di-
versity significantly influences bird diversity [18]. The
low nitrogen and protein content in berries may account
for the limited number of bird species that feed exclu-
sively on berries [19]. For temperate berry-feeding bird
species, berries provide a vital source of fat storage and
absorption necessary for successful migration [20]. Birds
may enhance their diet by incorporating additional pro-
tein sources, such as insects and various parts of plants
[21]; [22]. Herbivorous bird species commonly consume
grains and berries. Most of the calories that birds acquire
come from the starch found in seeds. Over 1,000 bird spe-
cies supplement their diet with seed granules [23]. After
feeding on seeds and berries, birds help disperse these
seeds by pelleting, vomiting, and excreting them from
their bodies [24].

Nutcracker magpies (Nucifraga caryocatactes) pri-
marily feed on seeds (nuts) of pine trees. These birds can
collect up to 80 nuts at a time, storing them in a pouch
located under their tongues. They dig into the trunks of
trees and hide the nuts under moss. Research by N. F.
Reimes revealed that between 75,000 and 250,000 nuts
could be stored and buried in just 1 hectare of the East
Siberian Taiga [25].

While these stored nuts are crucial for feeding their
hatchlings, they also serve as a food source for small for-
est rodents such as squirrels and chipmunks. Additional-
ly, 5 to 15 high-quality pine nuts can germinate and grow
into new trees from the reserves that remain undiscovered
and uneaten [4]. In this way, Nutcracker magpies play a
vital role in creating new pine forests in areas where they
were previously absent.

The preliminary results of the Hotspot analysis con-
cerning the main factors influencing the habitat selection
of seed and berry-feeding birds prove this [1]. A detailed
study of forest birds across Mongolia’s forests and for-
ested regions demonstrates this connection. By focusing
on the southern edge of the world’s taiga, we can scien-
tifically enhance forest protection efforts in the country.
Furthermore, interdisciplinary policies will be strength-
ened, contributing to the conservation of bird habitats,
promoting biodiversity, and supporting sustainable de-

velopment. This approach will help utilize the scientifi-
cally based benefits of community participation in con-
servation efforts.

Conclusion

1. In the forests of Mongolia, 11 species of birds that
feed on seeds are relatively evenly distributed across
12 forest zones.

2. Ninety-four-point six percent (94.6%) of the total
core habitat and ninety-point six percent (90.6%) of
the habitat area for the Azure Tit are located with-
in the Trans-Baikal and Khangai Mountains Zone.
Twelve percent (12%) of the core habitat overlaps
with Mazzard cherry, while seventeen percent (17%)
overlaps with Divaricate saposhnikovia. Additional-
ly, fifty-seven percent (57%) of the overall habitat
range includes Mazzard cherry, and forty-eight per-
cent (48%) includes Divaricate saposhnikovia.

3. Atotal of 87% of the core habitat and 86% of the hab-
itat for the Great Tit can be found in the Trans-Bai-
kal Zone and the Khangai Mountains Zone. Within
this area, 9% of the Great Tit’s core habitat overlaps
with Mazzard cherry trees, while 15% overlaps with
Cowberry plants. Additionally, 54% of the Great
Tit’s habitat range overlaps with Mazzard cherry and
35% with Cowberry, respectively.

4. The predicted distributions of the two selected spe-
cies overlap significantly with the distribution of
non-timber resources, indicating a need for further
detailed study of their relationship with food sourc-
es.

5. In the forest-taiga region of our country, the pres-
ence of these birds, along with their feeding habits
and habitats, emphasizes the importance of berries
and seeds. This relationship indicates that the bal-
ance of the environment, biodiversity, and the con-
servation of forest ecosystems are crucial determi-
nants for maintaining ecological stability.
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Xypaanryii. Monron opHsl XaHrai, XoHTHIHH yynapxar HyTar, CaIsHI? MOpHHUI caB Aaryyx MoOIIor
ypramantai ampjpax opuuH 00y CUOMPUITH UX Talra TOAMUTYH TIOHIXUITH OMOJIOTHIH OJIOH siH3 Oaiinai,
yHaraH aMbT/IbIH TapXIbIH YpI Xs3raap 00HO. SlnaHrysia, OWH IYBYYIbIH OJIOH siH3 Oaiman o, TalTbIH
9KOCHCTEMUIH ©BOPMOI] OPYHH OYPIIIXYYH THKIIUIH XIIXIIHIIC UXIIXIH Xamaapaar. OWH 1yByyIbIH
OpYHUH TOTTOJIIO0 XOOPOHJBIH X0JI000 Xamaapasa Hb Oil, OMT XI3pUHH XYPI3I3H Oyil OpYHBI Xamraaal,
TOI'TBOPTOM XODKJIMHH YyXall apra X3p3rciIuiH HAT OYPaJIIdXYYH O0JI0XbIT TOnpyyiacaH.OWH LIyBYYIbIH
THKIAI OPTAET CI3p HypyyTaH 0a CId3p HypYyTYHTIH, KHUMC, KUMCIIHI, YPraMilblH YPUIH OJOH SH3bIH
HOOIMIAT JJaraa i THArI3PI3P XOOUIOAOT OJIOH 3YHII IIYBYYIBIH TOO AIO3TIINK, TyXaiH OMH YKOCHUCTEMUITH
TOHIBIPT OANJIBIH YHICIH 30XHUILYYIIra]l TOIOPXOH YYPIr TYHIDITIIXK, XaM OYpuIHiT Ouit 60IroXo qyxait
opodmooroi. OWj aMbaapaar HIyByyd TyXalH 3KOCHCTEMJ Oycall aMBTIbIH aMblpax OPYHBIT OITIIK
erareepee Mx33X3H xonmdormontoi. OWA CyypHH aMbpAapiar aMbTajJ, MOAHBI XOHTHUTYYIBIT T3:XK33I193
HOOIUIOH XaJrajax aryyjax, Heeljyyp OOJrofor 33par JaM MLIyy[ OJIOH 3epar XOJOOIIIo0poo OiH
OYpAIAdXYYHHH dyXall HIIK OOJDK, OOPUIH aMbJIpaliblH JUIIOHX Xyranaar 3HJ| OPOrHOH ©HTepYYJIdr
OHIUIOTTOW. BHOJIOTHIAH OJNIOH sIH3 Oal/IbIH OYPINIIXYYH XACOT OOJICOH OHH SKOCHCTEMUHH HATIMAI
TOITOJILIOOH/ LIIYyBY Y/l OHUT'OM YYPII T'YHLRTIAT yupaac 3H? Tajaapx CyJairaa IHHKWITIAT UAIBXKYYIdX
30pPUIITO0p OMJ TapXCaH >KUMCI3P TOJUIOH XOOJJIOAOT 2 3YHI LIYBYYHBI TOJIOOJUIMHH aMblIpax OpUYHH
6a 11 3yiin xumcHu Tapxanteir MaxEnt 3arBapuiiasiaap HapuilB4JIaH TOI'TOOX, OWH ypramainkiibiH 12
MyXJIajaap sUITaH aHTWDK, XOOPOHJBIH X0J000, XaMaaplbll TOAPYY/NaB. AMBJApax OPUYHBI JaBXIAJIbIH
HIMHKUITD 02 TOCOOT OalUIBbIT IIyBYY, )KUMCHHUI TOJIOMT, TapXall Hy TTHIT TYT99MaJ1 Tapxairrai 11 3yiin
»KUMC 0Oa 2 3YHIIMIH 1IyByyraap TeJeeJiK IIMHKHUICOH YPhAYHIICaH YP AYH MaHai ©MHO Hb XUHIIIAIYi
cyaairaaHsl HAr OosicoH. Llaanm uitM 4nuipIMiH cynayiraar HapuiBWIAH CaibKpyysicHaap SKOCHCTEMUIH
YHTUUATIHUN VHY IPHUAT TOIPYYNaX, Yyp aMbCTajblH @0PWIONTHIH Heleer ToI0PX0iliox, OMOIOrHiiH
OJIOH STH3 OalUTbIH TOJIOBHUT TOJOPXOMIIOrY 3yHII9p TOTTOOX, TOITBOPTON XOIIKIIMIH Y3311 OaprMTIall
nraap/yiarataii 3eBIOMKUITH YHIICIIUIT 00I0BCpyyiiax OOJOMKTONT Xapyysnk OaitHa. Slnanrysa, cainbap
JYHJIBIH OPOJILIO0 30XHILyYJra XOMC, I9BJIT, raJlaprblH YCHBI HOOLHMIH IoJl 9X YYCBIp OOJICOH OWH CaHl,
Oif TalTbIH YKOCHUCTEMHUIH TIHIBIPT OalIas1 IIYBYYIbIH OPOJIIIO0 XaMaapiIbll' TyXaiH 3YWIHIH aMbpax
OPYHBIT WJIBMI THKIIIIA Hb OPOJILIOT TapXCaH OalpIUIBIH )KHUMC, ypramilblH TapXalTTail XoJj0orayylaH

CyaJax 3allyuryi maapararai.

Tyaxyyp yre: oifH nryByya, Xamraanall, Tapxal, JaBXIajl, aMbApax OPUUH, TOCOOT Oaif1a, U3 THKII,
JKUMC, OMH MYJIall
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Opurua

MoHron OpHbl IIYBYYAbIH MJOUI  THKIIUNH

cymanraaHaac y3B1 — HuUUT 414 3yiimac 145 B
ypramiyielH Yp, Haxua, Hali3yyp, HaB4, >KHMCTIHIIP
uamunaarair - [1] torrooxns. I[yByyaslH OJIOH SH3
OalUTBIH WADII THKIITUIH 59X YYCBIPYYX (KHIID HB,
WKW TOCTIU Oaifiaap HOOIWHT ammrianar 3ywiyynr)
siraataii 0aiilx Hb XaMraajUIblH MEHC)KMCHTHUH XYBb[[
razap3yiH Oapmmin (KWIId? Hb, YyJIC, TITM Tal T.M),
yyp aMmbcran (KHIID Hb, XalyyH OpHBI OOJIOH COPYYH
Oyc HyTar), yIupiblH eepuienareec xamaapzaar [2], [3].
OiftH mIyBYyABIH WADII TYKII XypAaH OOIOBCPOX U
HOXOWH XOIIyy, sUTaHT'ysla MOHOC, YXpPHUHH HYJ, aJupc,
066pOeII3reHse 33PIT UIYYCIIAT 3y3aaH, 300J10H OYPXYYITIiH
KHUMC OYTH?3p 3aJITHIAaX 36BXOH Maxijar X3Cir Hb
GonoBcopY, XaTyy Yp Hb CaHTaCHBI XaMT Tajarmiiiar
TYJl HOT ra3paac Heree]| 300BOPJIOINeX IIMHY rasap,
HyTarT TapXaH yprax HOXIeJIHHT OypayymH?. Xaryy
OYpXYYNITIH KUMCHHH Yyp IIYBYYHBI XOJOOIOHJ ylaaH
0O0JIOBCOPAT00C 306JI6H OYPXYYJITIHIIACI? X0 Traszap
TIATIPHA. DHD CyJaliraaHbl  OTYYIaI[ XaHraiiH Oyc
HYTIUHUT Teneeink bexeH mapeiH Hypyy 00m0H X3HTHIH
Oyc Hyrar bornxan yynsiH Typran 6oson Tep XxypaxbiH
aMHBI OHH IIyBYYABIH HASII TKIIMHH CydalraaHbl
3apHuM Yp IYH 00J0H Oycai M3IIAIUTHIH 5X CYpBaKUHAT
LIYBYyIbIH
WASUI TKINUHH XOIOOIZON, XaMaapibll Cyulax ad

allMnIaH  OUH Xamraajajul — TONHUU
XOJIOOTUIBIT JI9BIIYYJIB. XaTyy OYpXYYATOH *KUMCHUI
YP IIYBYYHBI XOJOOJOHJ yaaaH OOJOBCOPAOr YYHp
3007I6H OYpPXYYIATIUr?3C Xoi rasap TIArmPHI. JKuMmc

KUMCTOHHUHH Yp TA919T ImyByymaac Xap xyp (Lyrurus

L] 2OTE WVTE 10000E
i fi i
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tetrix), Anar maasraii (Pica pica), Jdyyaratr xeenmsit
(Turdus pilaris), Byxwmar xeenmdit (Turdus viscivorus),
uBap sux>10s513yYyXait (Bombycilla garrulus), Xex0yx
(Parus spp.) TOpIuiH LIIyBYyJ OpHO. XapUH ypraMmiblH
xyypaii yp nanar Tonmryynea osruits (Picidae) 3yimyyn
6omon Camapu mraasraii (Nucifraga caryocatactes),
Stra maasrait (Garrulus glandarius) 33par myByyn (5-p
3ypar) Xy, yJIuaHrap, ramyyp, Xyc, yamac, OypracHbI
YpUIT Tapaax, ypraxaa ad TycTail myByys oM [4].
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HIYA-u
3eBieseep Oarasican “OWH NIyBYYIbIH OJIOH sIH3 Oaiinai,

buonoruitn  Xyp?3ia3HruidH ~ DpaAMUITH
aMbJpax OpuYHBI eepwient’ apra 3yiH garyy BIIIVS,
IIYTCanruiin 3axuanrar axJiblH XYPI3H[ CyJairaar
rydpTrB.  Cypanraani 3YWIMMH  aMbpApax OpPYHBIT
3arpapuniar MaxEnt 3.4.4  XyBwiOapbeIl  YHICOH
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XOBIDIIMHH OYTIRIYYA3C, )KUMC KUMCTIHUHH M3II0T
“MOHTOJI OpHBI ALITUTT YPraMJIbIH TapXall-HOeIHiH aTiac”
(2014) 6a Ot 3apuM narant Oasuruite atiac (2011) sx
cypBaipk 6onroH ammniacad [5],[6]. LyByy cyanaaqasia
MBIP3HIIC MaHail OpHBI OI CyypuH OOJIOH HYYAJII3P
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yByy cynnan 65



Maitnxapran nap. / Proc. Inst. Biol. 40 (2024) 52-76

XOOJUTOJIOT IIYBYYABIH HHUHT 670 OpunM TapXasiThH
LTIH MAIIAT amuriad yyp amberansie BIO-19, mapab
Lanpar, yypuwiT, CajlxH, ac 0010H Oycaja XypaausH Oyit
opuHBbl 29, Tyr?aman Tapxantrail 11 3yiin xumMc 33par
HUUT 110 myynaryyp A23p YHISCIIH aMblipax OpPYHBIT
MaxEnt 3.4.4 3arBapwianaap HapuiBWIaH 3ypariaB.
Kumc unaoar mryByyn 6osioH sxumcHui 11 3ylnyyanita
rosioMT 6a Tapxam HyTTHHH murxuarH1 SSSP 15.0
6omon Data Analysis mporpamMm ammuria. JKumcasp
xooytofor 11 3yiuiiH mIyByyaaac Teyeesesn OOJIrox
Homunu xex0yx (Cyanistes cyanus) 6omon Mx xex0Oyx
(Parus major)-sIr coHTOX 11 3YiI KUMCHUH TapXaaThIH
3arBapTail JaBXI[yyJIaH TOCeeTIH, Xamaapatail Oaibr
manracad. JKumcanit 11 3yinmiin 3arsapwiai Tyc 0ypa
HuiT moruvH 20% mainranaTtal aBcaH 0ereen HUHIDII
O6omoH muHX 4YaHapeiH ryHIPTrINAH (AUC) XyBbA
aasc 0.957 (test AUC=0.923; SD 0.007), wamaprana
0.985 (test AUC= 0.961; SD 0.016), n3pBarap XKuprapyy
0.936 (test AUC= 0.855; SD 0.014), nonoorouno 0,966
(test AUC= 0.949; SD 0.007), xax 0.955 (test AUC=
0.921; SD 0.008), xym 0.975 (test AUC= 0.964; SD
0.0004), moitn 0.962 (test AUC= 0.925; SD 0.015), vapc
0,951 (test AUC= 0.921; SD 0.007), HOXOHH XomUIyy
0.925 (test AUC= 0.858; SD 0.020), yxap Hyn 0.939
(test AUC= 0.919; SD 0.008) 6Gaiina. LllyByyHBI XyBbA
Terneesnen 60arox coHrocon HoMun xexOyXbIHX gyHIaX
AUC=0.889 SD 0.008 o0aiixax 3 masrainteinx 0.984
(AUC= 0.880; SD 0.031) 6omon Mx xexOyXbIH TyHAaX
AUC=0.923, 3 gaBranteiax 0.988 (test AUC= 0.921; SD
0.027) Gaiina.

Oi,
aMbJIpax OPYHBIT 3arBapuMDK 3ypariiaxaj TIHJ TapXcaH

OUT X29pWHH MIyBYYIBIH WJBII  TKIII,

JKUMC JKUMCTOH? OOJIOH XOHOONT JPBIIXIUHYYAUNH
TapXalT XdpXd’H HeJeenex OOJOMKTOWT ToApyyjlaxaap
Cyypb IIYYATYYp OOJroH ammmiaB. 3arBapusianaac
0onoBCpyyICaH aMbTa[], TyXai0al IIyBYyAbIH aMbJIpax
OPYHBIT TOJIOMT HyTar 0a Tapxarl HyTar 'K aHTHJIaH Y39K
L@alIbIH IIMHKWITI9HUN aCyyJUIBIT YTHAIAT X3PATLd),
HIaapAJarslH YYJHI3C HASII TIXKIA OPOIILIOT KHUMC
KMMCTOHUHH aMbJpax OpPYHBIT MOH TOJIOMT HyTar Oa

Tapxall HyTar I's>)k aHTWiaH XapblyyJCaH.

HlyByyn WIS THKIIIMAH HOSI[ 3103 rasap pyy
HYYADIUIAAT HB XOOJI TYKIAJIMHH HeeI yiupiaap
eepwterqIertdi xomdootoi. [IIyByyHBI HIAII T3KIIII
OPOJIIIOT YPraMJIBIH JKUMC OOJIOBCPOX XyTaraa, ypidX,
JKUMCIIOX XyTaraa 3yl Oypasp suiraarail ye maryyarai,
TYYT3p
IIYBYYAbIH AaMbJpaliblH HJIOBX, XOJOJI'eOH TYYHTIH

XapuiaH aawiryd Oereen XOOJIII0I0T

XOJIO0OTOW YHIICIDIIZP MaHal OpHBI OWJ TYrI9MOAI

TapXxalnTTall )KUMCHUHM Tapxall HYTTHHT TOOIIOO0JICHOOD
JIaBXallCaH IIyBYYABIH Tapxar OOJIOH TOJOMT HYTTHIT
Toopxoinoxon amwurianaalS],[6],[7],[8].

lyByyn Xom X3A3H 3YWIMIH KHMCI9P XOOJJIOAOT
Oaiix xyBwiOapell Xxapram3an ma%px 11 3yinmiia
KUMCHUH TapXall HyTTYyAbIH JaBXLAaHbl IIMHXKHUITIIT
xuitcon (1,3,4-p 3ypar) Oereex 9SHD IMHHXKWITID Hb
[aalnz yp, )KUMCI3P XOOJUIOAOT OOJIOH TYYHDIC IIyyA
JlaM xamaapanrtai Oycas NIyByYIbIH TOIUNTYH, XOXTHUI
3YWIYYAUHH ambApax OpPYHBIT >KUMCHUH JlaBXuall
UXTOW Oalpiiui HyTraac xamaapairtail, yryd 3CoXuur
mayiraxaji Cyypb 9yxaia MR 00JI0X XOJIOOTIONTOM
6oscon. MeH IIyBYYHBI TOMUATYH TYYHHN WIS THKIDIT
Gomory romnox 3YWIYYAMHH OKUMCHMH TapXajdTbIH
YYP aMbCTaJIbIH ©OpPWIONTHUIHH TOCOOIUTUNAT UPIAYU
3arpapwiax OosomkrToit Oosos. IllyByyHBI Tapxair,
aMp/IpaXx OpUYHBl XaMaapibIl MIAJNTaXbIH TYIX WAL
TKIIIL OPOIIAOT I99pX 11 3YHI KUMC KUMCTIHUIH
Tapxarl HyTTHIH JaBXIaaHbl MIMHKUITIAT 3arBapIaibiH

Yp AYHT amunian xuis (3,4-p 3ypar).
Cynajaraansl yp 1yH

CynanraaHaac y3dXd )HMCIIpP TOJUIOH XOOJUIOAOT
uryByynaac 3 OaruitH 8 oBruitH 10 TtepmmiiH 12
3YHNTAUTIAC aMbapax OpYMH Hb MoJ OyTHBI 12 3yilm,
XapuH OpIIMX XdI03pI3p HYYUIMHH eHpernener 4
3yiin (33.33%), cyypun 7 3yin (58.33%), TOXHUOMIIBIH
1 3y (8.33%) Tyc Tyc OyprraracsHIsc (2-p 3ypar)
oHIUIOH HoMmuH XoXOyXOOJIOH MX X6X OyXBII' COHIOX
TOJIO6JIYYISH YP AYHT TOHOPXOMIICOH.

Manaii opubl oW Oyxuii HyTart TapxcaH Homun
xex0yx (Cyanopica cyanus) 3YWIMHH aMbApaxX OPYHBIT
3arBapuymiIiCHaacC XapBajl TOJOMT HYTTHHH —X3MXK?I)
aynmkaap 28,008.9 kM?, XapuH Tapxall HyTar JyHpKaap
171,983.62 xm? Tanbaiix TapxcaH OOJOXBIT TOI'TOOB
(6,7-p 3ypar). Cyype 100 rapyii mryyaryyp, Xy4uH
3YWIYYA29C aMblpax OPYHBI 3arBapwiaijl OpyyJnK Oyit
XyBb HOMPI3P33  MOWHI (23%), IBIPrap KUPIIpyy
(16.5%), yxop nya (7.6%) Gosnon rys»»msramns (6.3%)
oHziop OaiiHa. XapuH HomuH XeXOyXbIH TOJOMT HyTar
MOMITOM JaBXamcaH TamOaiH xdMkdd 3,328.14 xm?
(11,9%), Tapxau HyTruita xyBea 97,368.34 km? (56,6%),
XapuH JIPPAIBIAIP IKUPIIPYYTIH JaBXuax OyH TroioMT
ayrtar 4,791.26 km? (17.1%), Tapxaun Hyrtar 83,193.93
kM’ (48.4%) Oaiina. HomuH X6x0yX roioMT HyTTHHH
15,608.3 km? (58.8%) Goson Tapxan Hytruita 90,860.7
km* (53.6%), OBep OGaiiranuiiH O#fH ypramaKiIbH 8
MY)XH], XapuH rojoMT HyTruidH 9,493.2 km? (35.8%),
62,638.9 &m> (37%), Xauraiin

Tapxal —HyTIMHH
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3-p 3ypar. MoHro opoHJ] TYT93M)J1 TapXCaH KMMCHUH 3arBapuiaiblH CyJaaraaHsl JyH.

ypraMaJDkibiH 4 TOMPOIT TyC TyC Xamaaparjax OaifHa. TyrsnsMan Tapxantraid )KUMC KUMCIOHUHH TapXIbIH
On> Hb HoMUH X0XOyXbIH HUHMT roIoMT HyTIHiH 94.6%, 3arBapaac Y3B3JI MOHIOJI OPHBI X3MXKI9HJ AHBCHBI
tapxar HyTruidH 90.6% OfH MyXua XaMpargax, HIJII TOJOMT HYTTHHH X3Mk33 45,298.3 kMm%, Tapxam HyTtar
TOHKII GaWpIIMI HyTar Hb MAM XOMXKOOHA oM Oyxui  187,233.1 xM?%, warapransid rogoMt uyrtar 13,343.4 km?,
HyTraac XxaMaapCHBIT XapyyiHa. tapxar Hytar 68,390.7 kM2, IOPBIIIP KHUPrIPYYHHI
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1-p xycHdrT. Homnu Xex0yX,)KHMCI'OHHIHH TOJIOMT 0a TapXall HyTTYyAbIH Xamaapax

HXB YH HX H3 MO Xy XA ry Ao AX YA AH
HXB 1 0.499179 0.815643 0.540942 0.800331 0.267859 0.527942 0.715525 0.576071 0.487584 0.280497 0.615051
YH 0.213901 1 0.771991 0.945631 0.133737 0.629358 0.906799 0.222398 -0.18222  -0.22975 0.35984  0.964975
HX 0.611927  0.359096 1 0.814392  0.649097 0.40172 0.843324 0.635575 0.320254 0.339351 0.299953 0.865871
H3 0.377728 0.815052 0.515066 1 0.167625 0.555689 0.899079 0.262696 -0.1577 -0.15606 0.391213  0.941599
MO  0.474579 0.076479 0.320781  -0.05364 1 0.077912 0.197714 0.901006 0.836212 0.80513 0.078525 0.271487
Xy 0.268043 0.248749 0.583855 0.23236 -0.0708 1 0.591804 0.28443 -0.18716  -0.31598  -0.20283 0.528161
XA 0.157346 0.466422 0.532336 0.561292  -0.32399 0.402105 1 0.301949 -0.16719 -0.16897 0.246247 0.937984
ry 0.27784 0.253281 0.36443 0.082681 0.859816  0.167633 -0.07566 1 0.568832 0.549095 -0.01517 0.297922
A0  0.128631 -0.28263 0.081382  -0.25276 0.615235 -0.29699 -0.4096 0.353169 1 0.93041 0.107292  -0.03725
OX  0.107688 -0.4695 0.116276  -0.34781 0.521257 -0.27052  -0.44438 0.370045 0.667747 1 -0.04367 -0.068
YA 0.070387 0.306014 0.146744 0.414154  -0.00012 -0.28795 0.13211 -0.1894 0.520207 0.077427 1 0.379238
AH 0.382362 0.786909 0.693979 0.816194 0.017508 0.630139 0.650601 0.199135 -0.30377 -0.34797 0.180092 1

Taiin6ap: HXB-Homun xex0yx, YH-yxop nyx, HX-noxoitr xomyy, H3-mapc, MO-moitn, XV-xym, XA-xax, I'Y-ry339m3rans,

J1O-nonoorono, IXK-m1apBarap xuprapyy, YA-uanaprana, AH-ansc. XyCHIITHITH 3YYH 1937 Oy/TaHTraac J00III TOJIOMT, XapHH 3YYH

19971 OynaHraac 6apyyH rap THHII TapXall HyTTUIH JaBXIIaJbIH TOCOOTIN OaliIIbIr HIDPXUILTHD.

roJoMT HyTar 65,708.9 km?, Tapxar Hyrar 317,869.3 kM2,
JIOJIOOTOHBIH TOJIOMT HyTar 19,424.7 km?, Tapxal HyTar
107,040.6 kMm%, Ty32903r3HUIH TooMT HyTar 32,911.6
kM2, Tapxarl Hytar 141,291.7 km?, XaJHBI TOJIOMT HyTar
40,154.4 xm?, Ttapxan Hytar 186,193.5 kM2, XylIHBI
rogoMt HyTar 23,899.7 kwm?, Tapxam Hyrtar 95,275.2
KM?, MOMIIHBI TOToMT HyTar 30,690.0 kM2, Tapxar HyTar
179,222.4 xkm?, wopcHuii ronoMt Hytar 46,703.7 kM2,
tapxai Hyrar 199,583.0 kM%, HOXOH XOIIyyHBI TOJIOMT
myrar 71,529.8 km?, tapxam Hytar 403,703.2 kMm%, yxop
HYAHUHA ToNOMT HyTtar 57,983.1 kM2, Tapxam HyTar
151,288.0 km?> Tyc Tyc Oaiiraar [9] Tompyynas (3,4-p
3ypar).

OifToii HyTraap TapxcaH TYI?9MAJ 3YWIMHH HAT
Ux xexOyxbIH (Parus major) TOJIOMT HyTar JyHKaap
20,913.9 kM2, Tapxai Hyrtar ayHmkaap 133,544.18 km?
Tanbail TapXcaHBIl 3arBapwianaap TOrTOOCoH (9-p
3ypar).

Yp ayHraoc y3Ban WX xeXxOyXbIH aMbjIpax OPYHBIT
3arBapuiaxan Mo (15.6%), ansc (14.6%), momoorono
(13%), mepssrap xuprapyy (11%) Ooson HIpcHUHA
(3.9%) TapxanThIH OpOJIIIOO MapaajiaH eHmep OaiicaH.
Y YHUIT YHIOCIISH 3HD 3YWIMHH TOJIOMT HYTarT MOMJIHBI
TapXalThlH JaBXL@aar TOOI0O0JIOO0J TOJOMT HYTarT Hb
1,881.59 &m? (9,0%), tapxar HyTtart Hb 72,035.05 xm?
(53,9%) Oyroy xapblanryii eHmep OaitHa. AHBCHBI
tapxanteiH romomton 3, 931.18 km? (15.3%), xapux
Tapxar HyTart anbc 46,967.83 km? (35.2%) TanGaiiraap

MaBXmak Oaifraar TOrTOOCOH. MOHTON OpHBI  Oii-
ypramayDKJIbIH MYKJIajdblH aHruuiaap VX XexOyXblH
rosjoMT HyTruiiH 72.1% (10,775.3 &kM?) GOmoOH Tapxar
ayrruitn 51.8% (57,675.8 km?) OBep OGaiiranuiin oiH
ypramaspKibiH 8 MyXKHJ, XapuH roiomt HyTruiia 14.5%
(2,163.6 km?), Tapxan HytruitH 33.9% (37,729.5 km?)
XaHraiiH ypramapkibiH 4 TOUPOIT Tyc TyC XaMaaparjaax
Oaiina. TeB AsmiiH Myxuj OaraxaH Tapxal HyTar
xampargax Oaitaa (1-p xycHoart). X XeXOyXbIH HUHT
rojioMT HyTruiiH 86.6%, Tapxan HyTruiiH 85.8% olH

MYKHJ XamparjacaH OaiiHa

Cynanraanaac y3BaJI MaHail OpHBI Ol Oyxuil HyTart
TapxcaH IIyBYYAbIH aMbJIpall, AR TKIDI, TapXanTas
Yp KUMCHHUI OpONIIOO XapbllaHTyil eHmep Oaiiraa Hb
XYpa2JdH Oyil OpuMH, OMOJIOTMIH OJIOH SH3 OailIbIH
TOHIBIPT Oalia, OiH YKOCUCTEeMHITH XaMTaaail dyXajl
XaMaapIIbIl TOJOPXOMIIOX OOIIOMKTOUT XapyyInk OaifHa.

Homun xex0yx (Cyanistes cyanus) 06a >XUMCHHUH
11 3yinyyauitn Xanrail, XdOHTUHH OHH My»KJaij
6,7-p
YT

aMp/Ipax OpYHBl JaBXmaaHsl (l-p XycHOIT,

3ypar) IOHHKWAITIIHIIC — “Tomopxoirory”
TOITOOX a4 XOJOOTJONTOH. DKOCHCTEMHHH TYBIIHH]
TapxainTaapaa TOCOOTIH, XOIOOOTOH TapXjar 3COXUUT
M6H Hb IIYBYYHBI 3KOJOTH, OMOJOTHIH CyJanraaHbl ad
xonoornonToi Oaiixaac rajHa, TOPXYY Xamaapu Oaliraa
JKUMCHHMM Y3BAJI 3H3 3YWIMMH TOJOMTTON JaBXIlaaHbl
XYBB/[I a4 XOJIOOT TONTOH KUMCHHUH 3V HOXOHH XOIIyy

(0.61% sig=0.034), Tapxan HYTTHHH XyBbJl HOXOWH
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xomyy (0.81%; sig=0.001), moitn (0.80% sig=0.002),
ry329:m3r313 (0.71% sig=0.009), anbc (0.61% sig=0.033)
Oarraxx Oaifna. TyxailH 3yHn mIyByy TOMOPXOH 3y
YKMMCHHH TapXaJIThIH XaMaapaJitaid 0aiix 5CoXHUHIT Cy/uiaH
TOI'TOOX 3YilJ1 Hb Oycajl JKUMCHUI 3YWITYYATIHI Cyiian
TOAPYYJIAaX Hb IIUHKIIAX YXaaHbI YXaaHbl XyBbJI XYPIdJI3H
Oyl OpPYMHIIO0 ‘“TOAOPXOMIOrY” 3YWIMHUT TOTTOOX a4
X0JIOOTIONITOM OOIHO.

OiiH 11yByy 00JIOH KUMCHUI 3YWIYYIUIH XaMaapiIbIT
CyUlaH TOApYYJIaX IIHHXHITIIHAIIC Y3BIT >KUMCHHUH
3YIIYYIMIH XOOPOHJIBIH XaMaapliblH XyBbJ aHXaapaj
TaTcaH Yp AYH rapcas.

Tyxaitnban, yXpuilH HYIHHH TOJIOMT HyTar H3pPC
(0.81% sig=0.001) Gomnon anbcrait (0.79% sig=0.002),
XapUH YXpUHH HYIHUI Tapxall HyTar HOXOHH XOIyy
(0.77% sig=0.003), mapc (0.94% sig=0.000), xym (0.62%
sig=0.028), xang (0.90% sig=0.000) OomoH aHbCTAH
(0.96% sig=0.000), HOXOITH XONIYyHBI TOJIOMT aHbCTAM
(0.69% sig=0.012), xapuH HOXOHH XOLIyyHBI TapXxail
nyTar Hapc (0.81% sig=0.000), moiin (0.64% sig=0.022),
xan (0.84% sig=0.001), ry333m13r3u3 (0.63% sig=0.026)
Oonon anbcrail (0.86% sig=0.000), HIpCHHI TOIOMT
nyrar aabctai (0.82% sig=0.001), xapun HdIpcHHUI
tapxan Hyrtar yxpuiH uya (0.94% sig=0.000), HoxoiH
xouryy (0.81% sig=0.001), xazx (0.89% sig=0.000) Gomon
anbctail (0.94% sig=0.000), MOWIHBI TOJOMT HyTar
ry33mrHd (0.86% sig=0.000) 0o0JOH I0ITOOTOHOTOM
(0.62% sig=0.033), xapuH Tapxam HyTar TIy333J3I3H)
(0.90% sig=0.000), nomoorono (0.83% sig=0.001) Gonon

TpBarap xkuprapyy (0.80% sig=0.002), XyIIHBI TOJIOMT
sig=0.028),
ronoMT HyTart Moitnrtoi (0.86% sig=0.000), xapun

Hytar asectail  (0.63% TY392II3M3HUIH

Tapxail HyTtar HOoxoitH xomryy (0.64% sig=0.026) Gonox
moiinroit  (0.90%

HyTar JI3pBar3p xxuprapyyrai (0.67% sig=0.018) xapun

sig=0.000), J0JIOOTOHBIH TOJIOMT

JIOJIOOTOHBIH Tapxall HyTtar moitnToit (0.84% sig=0.001),
J9PBAIIAP KUPrIpYYHUid Tapxan Moiin (0.81% sig=0.002)
60st0H nronooronoToit (0.93% sig=000), aHbCHBI TOIOMT
nyrar yxpuitn Hy#a (0.79% sig=0.002), HoxolH Xomryy
(0.69% sig=0.012), mdpc (0.82% sig=0.001), xym
(0.63% sig=0.028) Gonon xaxaraii (0.65% sig=0.022),
XapHH Tapxai Hytar Hb yXpuiiH uyx (0.95% sig=0.000),
HoxoiiH xouryy (0.87% sig=0.000) 6onon xanraii (0.94%
sig=0.000) xamaapJyiblH XyBbJA a4 X0JIOOTIONTON OaiiHa
(1-p xycHorT).

IWHXHUATI9HAIC Y3BAIT HOXOHH XOILIYy TOJIOMTHIH
XyBbJl HOPC, XyIll OOJIOH aHbCcTail Tomopxoit xysuap (1-p
XYCHOI'T), XapHH Tapxall HyTTHITHXaa X9M>K39H/I HOXOWH
XOLIyy HAPC, MOWI, Xy, XaJ, IY333I3I39HY OO0JIOH
aHbCTail a4 xosbormon Oyxuii xamaapanTail Oaiiraa Hb
91r33p 4 3YHIT )KUMCHHUH X0JI000 XaMaapIbll HApUHBUIAH
TorrooBosi HOMUH XeXOyXbIr TOIOpXOityiory 3y Oaix
OOJIOMXKTONT cyanraaHaac xapx OOJHO.

Tapxan HyTruiiH JaaBxiaa 0a TeceeTdit OaiiuIbr
TOAPYYJICHAAD CTATHCTHKUNAH XyBbJ HATTIAH Y3BAI
[Aallul HAPUHBWIAH CY[UIaX, WIYY TYH3THHA CyTamk
MOIUIMAT  HATTIaH OaspKyynax —Iraapaiara OHHAr
XOCOJICOH-ITMHKMIT3Y Xxapyyink (Paired-Sample t-test)

" | XYLUHBI CAMAP

B ronomT TAPXAL
I TAPRAL HYTAT

| moiin

I rONOMT TAPXALL
I TAPXALL HYTAT

TaitnGap
ek w1

-
= AN TSE
P VHRAMAIALA SV

*| narc
I rONOMT TAPXALL
I TAPXAL HYTAT

=" HOXO#H XoWyy

TalinBap
VI

.
. AMATLAH TSR

O ¥ PTAANASIH BYE

I [ONOMT TAPKAL,
I TAPXAL HYTAT

4-p 3ypar. MoHros opoH/I TYT33M3JT TapXCaH KUMCHHUI 3arBapulaliblH CyJjaaraaHsl TyH.
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OaitHa. LIMHKUITI9HAIC Y3BIJT TOJIOMT HYTIMHH XYBBJI
Homuu xexOyx 6a nHoxoifH xomyy (CI95% t=-3.464;
sig=0.005), Ttapxam HyTTHiiH XyBbZ HoMHH Xex0yx
0a HoxoitH xomyy (CI95% t=-3.820; sig=0.003), uH3pc
(CI195% t=-0.721; sig=0.486) ©omon moiin (CI95% t=-
0.554; sig=0.591), xapuH XKUMCHYYAUIH TapXall Hy TTUIHH
XyBbJl YXpUHH HYJ 0a HOXoMH xomyy (CI95% t=-3.700;
sig=0.003), yxpumitH HYyn 6a mIpc (CI95% t=-1.530;
sig=0.154) xapx OomHO. XamaapiblH a4 XOIOOTIOT
06a XOCOJICOH HIMH)KWJITI3TI3P TOJOMT HYTIMHH XYBBJI
yxpuitH HYn 6a miapc (CI95% t=0,829; sig=0.424),
yxpuita Hy1 6a anbc (C195% t=1.016; sig=0.331) Gonon
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Tapxall HyTTHIAH XyBbJ HOXOWH xomryy 0a Hape (C195%
t=2.663; sig=0.022), noxoiH xomyy 6a xanz (CI95%
t=3.674; sig=0.004), HoxoitH xomyy 6a anbc (CI95%
t=3.630;

rapcaH yp OYHT JIOMXKWK OaifHa.

sig=0.004) 3arBapwjajgblH HIMHKUITIIHIIC

Cynanraann COHrocoH xo€p 3yiuuitH XexOyx 0o
MOHTOJI OpHBI O/ TapXCaH XXMMC33P TOJIIIOH XOOJUIOI0T
11 3y#ii mryByy/IbIH TOJI06II0I 06ree 1 3r33p IIyBYYIbIH
OlH ypramMajpKiIbIH 12 MyXKuja TapxcaH Tapxal HyTTHHH
XYBb XOMXKIDII9P33 XOOPOHAO0O0 sraa Oaratail GalicaH

(6,9-p 3ypar).

T
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TAPXALL H¥TAT

5-p 3ypar. XKumcasp X00/UI010T IIyBYYIBIH OHH ypramiibiH 12 My>Xu1 roloMT 06a Tapxai HyTruiiH Tapxant. Tain6ap: XX — Xap
xyp, MAT — Ux anar tonmyyn, UXb — Ux xex0yx, CX — Conbun xomryyt tepneep, ALl — Amnar mraasraid, [1I95 — HIusap sHXIT
osuyyxait, XTXbB — Xap Tonroiir xex0yx, HXb — Homun xex0yx, XT — Xap Tongoin, YI'X — Vmaan ryest xeenmii, XUX — Xypau

YUXT XOMper
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2-p xycHarT. [Ix x0x0yx G0JIOH KUMCHHI TOIOMT OOJIOH TapXall HyTTyyAbIH XaMaapail.

nXb YH HX HD MO Xy XA TY J10 JUK YA AH
UXb 1 0.185478  0.635666  0.186772  0.850766 0.231585 0.348127 0.803768  0.628052  0.52032 0.07528 0.30905
YH 0.143341 1 0.771991  0.945631  0.133737  0.629358  0.906799  0.222398  -0.18222  -0.22975  0.35984  0.964975
HX 0.814031  0.359096 1 0.814392  0.649097 0.40172  0.843324  0.635575  0.320254  0.339351  0.299953  0.865871
HOD 0.171463  0.815052  0.515066 1 0.167625  0.555689  0.899079  0.262696  -0.1577 -0.15606  0.391213  0.941599
MO 0.137488  0.076479 0320781  -0.05364 1 0.077912  0.197714  0.901006  0.836212  0.80513 0.078525  0.271487
Xy 0.842422  0.248749  0.583855  0.23236 -0.0708 1 0.591804  0.28443 -0.18716  -0.31598  -0.20283  0.528161
XA 0.449852  0.466422 0532336  0.561292  -0.32399  0.402105 1 0301949  -0.16719  -0.16897  0.246247  0.937984
ry 0.18059 0.253281 0.36443 0.082681  0.859816  0.167633  -0.07566 1 0.568832  0.549095  -0.01517  0.297922
J0 0.028079  -0.28263 0.081382  -0.25276  0.615235 -0.29699  -0.4096 0.353169 1 0.93041 0.107292  -0.03725
JUK -0.03292  -0.4695 0.116276  -0.34781  0.521257 -0.27052  -0.44438  0.370045  0.667747 1 -0.04367  -0.068
YA -0.04195  0.306014  0.146744  0.414154 -0.00012  -0.28795  0.13211 -0.1894 0.520207  0.077427 1 0.379238
AH 0.558641  0.786909  0.693979  0.816194 0.017508 0.630139  0.650601  0.199135  -0.30377  -0.34797  0.180092 1

Taiin6ap: XycHSrTuiiH 3yyH 13371 OylaHraac JOOII TOJIOMT, XapWH 3YYH 937 OynaHraac OapyyH rap THHIN Tapxal HyTIHiH

JaBXIAJIBIH TeceeTaM Oaituibir nispxuitnas. UXb-Ux xex0yx, YH-yxap nya, HX-noxoiin xomyy, H3-w3pc, MO-moitn, XVY-xym,

XA-xan, I'Y-ry3»am3rms, 10-gonoorono, JK-m1opBarap xuprapyy, YA-uanaprana, AH-ansc.

Kumce, xumcraadp xoosmmomor 11 3yin mryByyHBI
ampJpax OpYHBI 3arBapwiajaap OWH ypraMaDKIbIH
12 Myxua TapxcaH TOJOMT HYTTHMHH XdOMX?3d Xap
xyp (16.66+17.37, SE 5.01, P=1), x anmar ToHmIyyn
(16.67+18.08, SE 522, P=0.99), Hx
(16.58+20.34, SE 5.87, P=0.99), Conbun XOuIyyTbiH
Tepe: Xap ToiaroiT xex0yx (16.66+18.27, SE 5.27, P=1),
Howmun xex0yx (16.66+21.03, SE 6.07, P=1), Xap Tomon
(16.65+£21.29, SE 6.14, P=0.99), Ynaan ryest xeeHmdu
(16.67£22.46, SE 6.48, P=0.99) Gonon Xyp>H YHXT
xeMmper (16.67+25.64, SE 7.40, P=0.99) tyc Tyc OaiiHa.

XeX0yXx

XapuH Tapxal —HYTTHHH XOMIKIIIIp  OHH
ypraMabkiabiH 12 MyXHa TapXcaH TOJOMT HYTTHIH
XaMKD3 xap xyp (16.66+14.68, SE 4.23, P=1), Ux anar
ToHmyyn (16.65+16.16, SE 4.66, P=0.99), 1x xex0yx
(16.66+19.31, SE 5.57, P=0.99), ConOuH XOuIyyTbIH
tepen (16.65+19.51, SE 5.63, P=0.99), Anar maa3raii

(16.66+13.61, SE 3.93, P=0.99), l1IuBap sHX3TOSUIZyyXaii

00t 600 102907

(16.66+£13.01, SE 3.75, P=0.99), Xap Ttonroit
xex0yx (16.66+12.56, SE 3.62, P=1), Homun xex0yx
(16.66+19.06, SE 5.50, P=1), Xap tomon (16.66+15.70,
SE4.53,P=0.99), Vnaan ryeat xeenmdii (16.65+18.14, SE
5.23, P=0.99) 6onon XypaH uuxt xemper (16.65+20.87,
SE 6.02, P=0.99) Tyc Tyc Oaiina.(16.66+24.26, SE 7.0,
P=0.99), Anar maasraii (16.65+20.38, SE 5.88, P=0.99),
[uBap suax3TOUBYYXaM (16.67+15.46, SE 4.46, P=0.99),
Hx xex0yx (Parus major) 0a »xumMcHuii 11 3yinyyauiia
Xanrail, X HTMMH OHH MYXJajgJ ambApax OpPYHBI
J@aBxi@anbl (2-p XYCHOTT,9-p 3ypar) IHHKHITIIHIIC
y3B271 VX X6XOyXbIH rOJIOMT HyTartai AaBX1aaHbl XyBb/]|
ad XoJI00TIONTOH JKUMCHAH 3Yina HOXoiH xomryy (0.81%
sig=0.001) 60moH xymr (0.84% sig=0.001), xapux Tapxai
HYTIHiTH XyBbJ HOXOIH Xo1yy (0.64% sig=0.026), moiin
(0.85% sig=0.000), rty3?mraEy (0.80% sig=0.002)
60omon monooroHo (0.63% sig=0.029) Gartax OaiiHa.
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6-p 3ypar. Monron opusl Homus xex0yx aMbapax OpYHBI 3arBapwiIaiblH Yp IYH.
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XapuH  KMMCHUM  3YWIYYIuMH  XOOPOHABIH
XaMaapJIblH XyBbJ] YXPUIH HYIHHH TOJIOMT HyTar HAIPC
(0.82% sig=0.001) 6omon ambcrait (0.78% sig=0.001,
YXpUMH HYJIHUM Tapxal] HyTar HOXOWH XOILIyyTaiu
(0.77% sig=0.003), anbcraii (0.97% sig=0.000), HOXOitH
XOmyyHbl TogoMT HyTar aHbcTail (0.69% sig=0.010),
HOXOIH xomryyHbl Tapxar H3pcTdi (0.81% sig=0.001),
xanraii (0.84% sig=0.001) ©onon anbcraii (0.86%
sig=0.000), mdpcHmii TomoMmTt HyTtar anbcrail (0.81%
sig=0.001), wHopcHuii Tapxam Hytar xaaraid (0.90%
sig=0.000), aubcraii (0.94% sig=0.000), MOITHBI FOJIOMT
Hytar Ty33BrHITIH  (0.85% sig=0.000), HipcTait
(0.95% sig=0.000), xymrait (0.63% sig=0.001), xanrait
(0.91% sig=0.001) ©Gomnon monooronoroir (0.61%
sig=0.033), MOWIHBI Tapxal HyTar TY333J3I9HITIN

200"t 10400
L 1

(0.90% sig=0.000), nmomooronotoii (0.84% sig=0.001),
I5p3Brap xuprapyyrai (0.81% sig=0.002), XymiHbI
ronmomt Hyrar asbctaii (0.63% sig=0.028), xamHbI
rosioMT HyTar anbctai (0.65% sig=0.022), xaaHbl Tapxary
HyTar anbcrai (0.94% sig=0.000), JOIOOTOHBIH TOJIOMT
HyTar 13paBrap xkuprapyyrait (0.67% sig=0.018) 6onon
JIOJIOOTOHBIH Tapxall HyTar A3pABI3p IKUPIIPYYTIH
(0.93% sig=0.000) xamaapiblH XyBbJ a4 XOJIOOTIONTOH
Gaitna (2-p xycHort). Ilmmxwmnrasasc y3axon Hx
X0X0yx OOJIOH >KMMCHUH TOJIOMT HYTIMHH XyBbJ
HOXOHH Xolllyy OOJIOH XyIITal, XapHH HOXOWH XOILIyy
0a Xym aHbCcTail Xxamaapanrai, Tapxal HyTTMHH XYBbJ
Hx xexOyx HOXOHH XOIllyy, MOWI, T'y333J3r3H? OO0JIOH
JIOJIOOrOHOTOM xamaapanTail 0aiixaJi HOXOWH XOIIyy
HApC, Xan 0a aHbC, MOMII, TY333J3I9HI, JI0JOOTOHO Oa
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9-p 3ypar. Monron opabl X xeXOyXbIH aMbAPaX OPYHBI 3arBapwIaibH YP AYH.

JIPAIBIIP KUPIIPYYTIH Xamaapairaidl (2-p XYCHOIT)
Gaiiraa Hb 193p TypAcaH XxaMmaapan OyXuil )KUMCHYYIUIH
3yinyyaumitH xopuutelr X Xex0yX Tomopxouyord Oaifx
OOJIOMIKTONT Xapyyink OaifHa.

3arBapwianaap ToapyyicaH Mx xexOyxrail Tapxarf
HyTraap JjaBxiaa 0a TeceeTdil Oali/yIbir HsrTalcHaac
Y3B2JI TOJOMT HYTTHHH XyBbI WX XexOyx 0a HOXOWH
xomryy (CI195% t=-5.177; sig=0.000) 60sion xymr (C195%
t=-1.737; sig=0.110), TapxusiH XxyBba HoMmuH xex0yx
6a noxoin xomryy (CI95% t=-3.900; sig=0.002), xym
(CI95% t=-0.004; sig=0.997), ry333mru3 (CI95% t=-
2.043; sig=0.066), yxpuiin vyn 6a mapc (C195% t=-1.530;
sig=0.154), ryzsmmus (CI195% t=-1.205; sig=0.254)
6oon 0omoH anbe (CI195% t=-2.101; sig=0.590), xanx 6a
Mot (C195% t=-0.537; sig=0.602) GosioH 10100T0HO Oa
I5paBrap kuprapyyHui (CI195% t=-2.072; sig=0.068)
HYTTYY/IbIT
TYH3THMPYYJIPH [IaNTax maapajgararai 6aiHa.

Haamuya  AgaBxalcaH  TapXal, T'OJIOMT

XapuH roioMThIH XyBb X Xxex0yx 0a yXpuitH HY/,
YXpUitH HYZ 6a H3pC, HApC 0a TYy333713r9H), HApC Oa aHbC
00JI0H TapXIIbIH XyBb/ VX X0X0yx 62 yXpHiiH HY /[, HOXOIH
xomryy 0a HIpc, HOXOMH XoIiyy 0a Xaj, Hapc 0a Xaj, HApC
0a T'Y393II3r3H?, MO 6a TY393J13r9H), JOJIO0TOHO OOIOH
JIPBAIIP KUPrIPYYHUH 3arBapuiiaiblH IIHHKHITIIHIIC
rapcas yp AYHT CTaTUCTUKUIH XyBbJ HOTOJDK OaifHa.

Tyrasman  tapxanrail KUMCHYYAMHH —TapXaiTblH

MaBXIAaaHbl IMHHKWITZHMC Y38  0-2  3ylmmiiH
JKUMC JIaBXallCcaH TapXiblH Tajnbait 715,958.4 km? 2-5
3yitn skuMcHHIX 395,444.4 kM2, 5-7 3yHI JKAMCHHMX

153,983.8 xm?, 7-10 3yiin xumcHuiix 47,821.3 xkm? Tyc

TyC MAIAIIXK OaitHa. XapHuH roJIoOMT Hy TTHIH XOMKIIH]
0-1 3y#m xuMc maBxarcaH TambaiH x3avx33 280,925.0
kM2, 1-3 sxuMmcHmiix 136,875.5 kM2, 3-5 3y SKUMCHHAMX
72,268.4 xm?, xapuH 5-10 3y KUMCHHI JaBXarcaH
HYTTHIAH XoMXk33 12,735.4 kM? TyC TyC oif Oyxuil HyTarT
6uiir Torroocos (1,8-p 3ypar).

MoHTO0IT OpHBI 0¥ OYXUil HyTarT 3KOCUCTEMHUITH XYBb]]
a4 Xoy10oroATol 0aix OOJOMIKTOM XIMIKIIHHUN HyTarT
TapXcaH JKUMCHUH 3YWIIYYJ, TOArI9pUMH AaBXLaiTail
yyxay OalpIITyy Hb IIyBYYAbIH TapXall HyTar, aMbApax
OPYMH/]I HOJIOOTIN ICHXKUUIT TOAPYYIICAH HIMHKUITIIHIIC
y3Ba1 (7, 8-p 3ypar) maanu 3H3 YUIIIUAH XapuilnaH
XamaapiblH Cyzajaraar HapudBWJIaH TYH3THHPYYIdX
MIMHKIIDX YXaaHbl YHAICII OUHT Xapk OOJIHO.

X331y yssr

Manail OpHBI TOAMNUIYH OJOH YICBIH X3IM¥KIIH]
LIYBYYHBI MBI THKIA KUMC KUMCTIHUIHH OPOJIII00,
aMb/Ipax OPYHBI JaBXIAaHBl MIMHXHITI), CylalTaaHbl
QXKW XOMC Oaiiraa Hb Xapbllyyiax, MIIIIUIMIT HATTIAaX
OooMKOOp  Xsi3raapiaxk OaiiHa. OWHH  SKOCHCTEM
gyxall OpOJIIIO0 YYPATTIH OWH maranT Oasuiar »KUMC
JKMMCTOH? OOJIOH TYYI?3p XOOJUIOTY IIYBYY XOEpBIH
XOOPOHBIH Xapuilaa XoJ000, XYp3dH Oy OpYHH,
aMbJac TOTTOJILOOH ] T3AMIPUNH YYPIT, SKOCUCTEMUIH
YITYUIATI?HUN 3€par ceper Heeer 3ailmuryid cymiaH
TOApYYJax Iaapiara 6airaar cyJairaanbl ypbIauical
Yp AYH Xapyymk OaifHa (8-p 3ypar). Darssp mryByyn
OifH OWOJIOTHHH OJIOH sH3 Oaijay, 0a SKOCHCTEeMHIH
YHITUUITIHAN OaiiuIbIH

XapbUaHIyl  TOTTBOPTOM

Y3YYJIIITUIH HAT IOM.

[lyByy cynmnain 73



Maitnxapran nap. / Proc. Inst. Biol. 40 (2024) 52-76

[yByyHBl ~ HYYIDT  TI2»K  Trazap3ydH  XyBbJ
Tycraapiaraca YpKIHHH OOJIOH eBeIDKIer HYTIHHH
XOOPOHJI XMHX TOrTMOJ IIMJDKUAT XeaeireeH oM [10].
[IUmKUAT XOAeNATe6H Hb YAUPIBIH MOUJIOrTAH HSATT
X0n0600TON 0eree X0 3aiix HYYI XHHIAT IIyBYYABIH
IYyHJI 5H3 XaMruiH ton wmdpisr [11]. Toxasnuitn
XaHraMK, [ar araapblH HOXIeJ Oalijyaac IranTraajiaH
CYypHH IIIyBYYI 3apHM KHJI HYYIIUIIAT OOJIO0BY 3apUM

yen cyypblunk yaadHd [10].

Hyynnumitn myByyn ypT yaaaH HUCIATHMH SpuyuM
XYYHHUH 39X YYCBIp OOJIOX ©OXHUI HOOLUHIT OMi OOJIToXK
yaamar Hb oHIIor [11] Oereem Tyxaimbam KMKUT
LIyBYYAbIH XypUMTIYyYJcaH HeeluiH 85-95% eex Toc,
5-15% yypruiir HyYUIMIiH HUCIIATT Iaap iiaratai spunm
XYYHUH 9X YYCBIPT Oonromor I »k33. MM HYYId,
IIWDKUATARH  Xyranaanjaa IIyBYy[ OSJJ[9B ypramai,
KMUMCHHMH Yp Tapaax, YPXKYYJIdX Hexued Ouil Goirox,
maRK YCTrax 39p3r OalraauiiH 3KOCUCTEMHHH VI
QKWUIAraaH{ dKOJOTWHH YHJICOH YHITUHIT?D Y3YYIIIT
[12]. SAnanrysa >kMMC MJBIIT HIYBYYA UXIHX Hb MOJHBI
ypuiir Tapaax [ 13] oif MOABIT HOXOH CIPTIIX, “‘yCTraracaH
TMaHAmadTyyabH aMbIPAaX OPYHBI XICTYYANHT X0I00X01T
qyXas yypar rydmptramar [14], [15]. Tyxaiin6ain, ancsiH
3ai1 Tapxax O0JIOMK Hb ypramallj almrTai 6aiix oeree
sITAHTysa, YpURH Oycaa Teper 3YHIYYATIH epcennex
yaaBap WIyy Oalaraac sx ypramiaac Xojl IIMHY Taarail
razpyyaan xypd gagaar [16] Tyxai TaMapriadkas. Kuamc
WIPIIT IIYyBYYA Hb OWH OyTdI, OJOH SH3 Oaiurbir
XaJranaxaja dyxajl ad XoJIOOTZOJITOH HSKOCUCTEMHIH
YHTUUATIAT Y3YYIar. JKumms Hb: XalayyH OpHBI Oyc
HYTarT, MOAHBI Yp aMbTAaap 90 XypTaix XyBb Hb TapXaH
ypraxan Tycanjar [17].

XKumc 0o nryByyablH XyBbJ 4dyXayl Heel 0eree
JKUMCHUH OJIOH siH3 Oalijan Hb IIyBYYyHBI OJIOH SIH3
OaliUTBIT TOXOPXOMIIOXO] TyXaJl YYPAT TYHIPTrIIAT [18]
OaitHa. JKMMC JKMMCI9HY Hb a30T, YYprHHH aryysiamx
Garataii
ITYBYYIBIH
o6omox oM [19]. CopyyH Oycdm JKUMC IKHMCIIHIIP

Oafiaraap 36BXOH JKHMCIIP  XOOJUIOIOT

3V 1eexeH Oalaruiir Taitnmbaprax
XOOJUTOAOT IITYBYYABIH 3YHIYYII TIPXYY 3X YYCBIP Hb
HYYZDJI, HIWDKHIT XOJIOJITOOHOe aMKHIATTAN —XHHXd[
miaapjiararaii ©ex TOCBIT IIUHIIYK, HOOIUIOX IOl X

yycBap 6ommor [20].

VYpramibsiH eep Oycaa X3CIIdp XOOUIOAOT LIYBYYA,
mIaBK 39p3r YypruiiH Oycaj 35X YYCBAPIdp MR
TYPKIID HOxex OomHo [21], [22]. OBceH TIXKIINT
HIYBYY/IbIH 3YIIYYIUIH XyBbJ Yp Tapra 06a )HUMC HJJIIT
Hb WYY TYT39M21 Oaiiar. HyByya MTdimsruifHX9) UXI9HX
XyBHHT ypA aryynarnax napayynaac asaar 6a 1000 rapyit

LIyBYYHBI TOPOJI, 3YIITYYA Hb YPUIH MOXJIereep rojloH
aBmar [23] Oaiima. lllyByyn yp, JKHMCI3p WM,
Japaa Hb TYITHX, 000IDKHX, sUIraac CaHracaapaa raprax
3CBAJI YPHUIAT OMENPd HaaIyyJiax 33pradp tapaazaar [24].

Camapu maasraii (Nucifraga caryocatactes) XyuUIHbI
OOpromoWHel ypuHr (camMap) HWAJASL. XOIDH JI00PX
yyragmaa 80 MHPXdT XYpTANT camap YyTIaH MOJHBI
XOHTWJI XOBJI MaJITaH TYYHHH JOOp HYyYX XaJraijar
3aH Topxmi. JlopHon CuOupwmiin TaireiH 1 ra-m 75-
250 mauaTaH camap HeeIuteH OyicHBT H.D.Peiimec omx
TOrTOOCOH Oaiimar [25]. Heemen xamrajcan camap Hb
aHTaaxairaa TOMKIIXI dyXall ad X0JI00TI0NTOHN 4 camapy
I1aasraifH HyycaH CaMpPBIT X9P3M, JKUPX MIT OWH JKHKHT
MIpArYn 6ac XOOJUIOX 3X YYcBIp Oonromor.  Xapuo
X3H Hb 4 OJDK MJI33TYH XOLIOPCOH HOOLe6C XYIUIHbI CallH
YaHapBIH Yp 5-15-aap co€omnoH muH? Moj OOIIOH ypraHa
[4]. Nitnxyy ypea Xym Oaiiraaryil rasap mmHA9p Ouid
00J10X YHIICOI caMapy 1maasrai Toj Yypar TYHITIIHD.

Yp, KUMCHHUT WADII THKIIIAID Toi Oomrojor [1]
IIyBYYJbIH aMbJIPAaX OPYHBI COHTOJITOZ HOJeeJeX IOl
XYYUH 3YWIYyIuiiH Tapxal, HYTTHMHH JaBXIyyJcaH
mmmkuiraHuil (Hot-Spot analysis) ypeauuican cyypb
Yp AYH HOTOIIX OaitHa. MOHTOJI OpHBI OHf, 0MT00p OYPXCOH
HYTITMHH XOMXKI3HJ[ TapXCaH LIYBYYJbII HapuUHBUIaH
CyJIax 3aMaap JPJIXUUH TaUTbIH ©MHO]I XsA3raap, MaHai
OpPHBI OW CaHTMHH XaMIaaJUlbIl IIMHXIDX YXAaHbl
YHIOCIDNTIH Cy/laH  caibkpyynax, caynbap JayHJIbIH
60TTOTBIT HAMATTYYII9X, ITYBYYHBI XYPA3JI9H Oy OpUHH,
OWMONIOTHIH OJIOH sTH3 OalIBIH XaMmraanaj, TOTTBOPTOI
XODKIMMH OpPOJILOOT IIMHKJIAX yXaaHbl YHIDCIITIH

aIlINT TYCHIT MAYYIDXK, aIllUTIaxX X3parTai OaitHa.

Jyruaar

1.  MoHroux opHBI 0ii1 CyypHH OOJOH HYYIUTHIH >KHMC,
Yp22p Xoosutofor 11 3yinuiiH uryByy oifH ypramiibslH
12 My»uJ] XapbLIaHT'yH JKUT]] TapXcaH OaiiHa.

2. HomuH XxexOyXblH HUHT rojoMT HYTTHHH 94.6%,
tapxan HyTruiiH 90.6% OBep Oaiiranb, XaHraiH
HYPYYHBI My>XH]] Xamaapy OaiiHa. HoMuH xeXx0yXbIH
ronoMT HyTruiH 12% wmoiinto#i, 17% m3p3Brap

57%

48% JIPPIBIIP KUPIIPYYTIH JABXIAK

JKUPTIPYYTIH, XapuH Tapxal HyTTHHH
MOWMIITOH,
GaiiHa.

3. Ux xexOyXbIH HUHT TOJIOMT HYTTHiH 87%, Tapxai
HyTruitH 86% OBep Oaiiranb, XaHrailH HypyyHBI
MYyXHUJI XamaapHa. VX XeXOyXbIH TOJIOMT HYTTHIH
9% ub MoWaroil, 15% anbcrall, XapuH Tapxail
HyTruiiH 54% woiintol, 35% aHbcTail TyCc TyC
IaBXIax OaifHa.

4. Teneenen OONTOH COHTOCOH XO&p 3y OWH
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[IyBYYyHBI OaWpIIWI HyTar J>KAMC >KUMCIIHUIH
TapxanTail XapbIIaHTyHl eHIep AaBXIaX Oairaa Hb
[AAIIUA WA THKIIUHH XOIOOTION, XaMaapibIT

HApUHBYIAH Cy[WiaxX IIaapijaraTair  Xapyyiok

GaiiHa.

5. Mamnaii opHBI O TAWTBIH OYCHIH IITyBYYIBIH aMbIPaX
OopurH 0a >KMMCHHUI TapXajJThlH JaBXuaa OOJIOH
UIBUI THKIILI VP KUMCHHUM OpOJILOO XapbLAHIyH
eHJep Oaifraa Hb XYPAI3IH Oyl OpYMH, OHOJIOTHITH
OJIOH SIH3 Oal/UTbIH TOHIBIPHUT Xajarajiax, OHH
SKOCUCTEM/]I 4yXaJl OPOJILIO0 YYPIITIH TOAOPXOUIIOX
OOIOMKTOUT Xapyyink OaifHa.

Tanapxan

Cymanraar  Bomocpon  Ilumkmdx — YxaaHsl

Samubl 3axuanraap I[Humxmx Yxaan TexHosoruitH
CaHruifH CaHXYYXHWITI3D CYyph CyJalraaHbl TOCIUHH
(IIYTBUXX3I-2022/172) XYp39HA XUIK TYHIITIIB.
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