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Abstract. Eurasian red squirrels Sciurus vulgaris are distributed in forestry areas of Mongolia such as
Fine and larch forests. Mongolian Eurasian red squirrels nowadays distribution and population are lowly
known because it is categorized as an endangered species in Mongolia’s Red List of Mammalia. Especial-
ly, in Bogdkhan mountain strictly protected area Eurasian red squirrel population size, age, and sex ratio
surveys have not been held and there is a lack of information. Our study in the Bogdkhan mountain area is
significant in determining the Eurasian red squirrel population and current conditions. We chose Manzushir
Monastry and Airag Valley as a study area and held a survey using the mark-recapture method to capture
and handle a total of 156 individual red squirrels from May to July in the years 2022 and 2023. We mea-
sured body weight and hind leg length from each captured individual and performed statistical analysis
using JMP software. The study result shows that the Eurasian red squirrel of Bogdkhan sex ratio was 1:0,96,
1:0,85, and 90 percent of the population is adult individuals. According to the result, the study area’s red
squirrel population growth will be slow. Body measurement shows that female individuals (375.53+113.77
g) are heavier (t=46.928, df=1 p<0.001) than male individuals (366.32+75.88 g). Furthermore, the female
(55.24+4.06 cm) hind leg is shorter (t=194.76, df=1, p<0.001) than males (55.53+2.83 c¢m). Reproduction
condition lowers in July, and on May and June reproduction condition is higher. In the future, change the

study area to compare with this result to make efficient work.
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Introduction formation, the size of the population, and the extent of
Eurasian red squirrel (Sciurus vulgaris Linnaeus, Fhe. current d.istribution area, the red squir.rel Pf Mongolia
1758) found in Palearctic forested regions [1]. In Mon- s lnclufied in the endangered categ(?ry vm 1.nternat10na1
. . . . .. . and regions, and 14 percent of the distribution area be-
golia Eurasian red squirrel habitat area is in the Khentii, . ]
Khangai, Khuwsgul, and Altain mountain ranges of pine longs to the national protection areas [6].
and larch forests [2]. There are few surveys of the Eur- Our study area Bogkhan Mountain Strictly Protect-
asian red squirrel in Mongolia about Khentii mountain ~ ed Area (BMSPA) established in 1988, in 1996 joined
Eurasian red squirrel life cycle [3], Khentii regions Eur- ~ the UNESCO Biosphere Reserve Area. The Bogdkhan
asian red squirrels reproduction, morphology, and diet =~ Mountain is a mountain on the southwestern edge of
[2], [4], and when Brandler [5] held survey about ground ~ Khentii’s mountainous region, and it is located on the
rodents he monitored at Eurasian red squirrels’ ecology ~ border of the forest, steppe, and dry steppe regions. On

and biology. Due to the lack of detailed research and in-  the south side of Bogd Mountain lies Ulaanbaatar, the
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capital of Mongolia, and on the north side is Zuunmod
Sum, Central Province. In addition to the expansion of
the road network due to the development of settlements,
the migration of wild animals in the Bogd Mountains and
the movement between populations are hindered, and the
human influence is increasing due to the expansion of
hiking by foreign and domestic travelers.

Our study aims to estimate the population size and
sex ratio of Eurasian red squirrels in BMSPA. To reach
our goal we 1) used the mark-recapture method to cap-
ture Eurasian red squirrels in BMSPA 2) took morpholo-
gy measurements from captured individuals 3) estimated
population age structure and sex ratio based on captured
individuals. This study results are efficient to study on
some morphological features, population structure, and
sex ratio of Eurasian red squirrels at Bogdkhan mountain.

Materials and methods

We conducted a study for the Eurasian red squirrel of
Bogdkhan mountain, a strictly protected area, and helped
study in Manzushir monastery and West Airag valley
from May to July 2022 and 2023 (Fig.1.)

In each study area, we establish 100 meters between
distance of 25 points in a 5x5 grid area (2500 m?).
Capturing and handling red squirrels is followed by the
mark-recapture method.

We use traps to capture the Eurasian red squirrel,
to do that we use walnuts, peanuts, and raisins as bait.
Capturing procedure starts at 06:00 am before the red
squirrel activity. Then we check traps at 10:00, 14:00,
and 17:00, and note down the captured red squirrels age,
gender, measured body weight, and hind leg length and
put ear tags on each captured individual.
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Fig. 1. Study area and BMSPA zone types

During the last period of checking on traps, we close
the traps to prevent diurnal animals from getting caught,
which may harm their health at night.
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During the study, we captured a total 156 number of
red squirrels (recapture n=54). We use JMP statistical
software to compare sex and age morphological features
difference, and sex ratio analysis. To estimate sex ratio,
we eliminated recaptured individuals’ data and used new-
ly captured individuals. To estimate each study area’s
population size, we used the Lincoln Index.

N1 =N2Z

Population size = 7

N1 — number marked in first sample
N2 — number marked in second sample
R — recaptured number

To estimate population density, we divide the num-
ber of captured individuals by study area size.

) ) population size
Population densily = .
study area size

Results

We held our survey in year 2022 and 2023 and from
May to July we captured total number 156 individual red
squirrels 54 of them were recaptured, thereof, 48.5 per-
cent were female (n=47), and 51.5 percent were males
(n=50), 5 individuals we lose, due to we could not identi-
fy the gender. We compared each study site’s captured in-
dividuals number, result shows that in 2023 red squirrels
were have captured more than the previous year (Table
1). Furthermore, on June and July the capture rate is high-
er than May (Fig. 2).

Table 1. Eurasian red squirrel capture rate statistical differences

Term Estimate Std Chi Prob>
Error | Square ChiSq
Intercept | -1816.4049 | 734.18207 6.12 | 0.0134*
area [A] 0.4044394 | 0.1822928 492 | 0.0265%
Year 0.8983944 | 0.3629953 6.13 | 0.0133*
area [A]* | 0.50987885 | 0.3629953 1.97 0.1601
(Year-
2022.65)
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Fig. 2. Eurasian red squirrel capture rate by month

Furthermore, we find out the adult red squirrel rate is
almost 90 percent of the captured individuals, and 10
percent is sub-adult and juvenile individuals (Fig. 3).
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Fig. 3. Captured individuals’ gender number in each study area

To check there is difference between age or gender
body weight and hind leg length we use JMP statistical
software, result shows gender difference in both mea-
surements. Moreover, female individuals are heavier
(t=46.928, df=1 p<0.001) and hind leg length is much
shorter (t=194.76, df=1, p<0.001) than male individuals
(Table 2). For age structure, we eliminated juveniles be-
cause their number is not enough for statistical analysis
(f=1, m=9) and only used adult and sub-adult body mea-
surements and hind leg length.
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Table 2. Eurasian red squirrel body weight and hind leg length

measurement
Gender Female Male
g £ 5 £
Body mea- b 2° > 2°
surement Z fﬁ = ﬁ) Z ?9 = a
o O = £ o O = g
m 2 jan i m 2 janiiict
Adult 378.69 55.46 | 383.43 55.99
+112.84 +3.88 +67.4 +2.68
350 47.5 290 52.66
Sub adult 1169.7|  +3.53 20| 152
Mean 375.53 55.2 | 366.32 55.53
+SD +113.77 +4.06 | £75.88 +2.83

Using a likelihood test to estimate body weight and hind
leg length chances when Eurasian red squirrels were re-
captured in the next year, we did not find a significance
in gender. However, there is body weigh difference in age
hind leg length (p>0.059) (Table 3).

Table 3. Population size and sex ratio of Eurasian red squirrel

in each study site

L-R
ChiS- | Prob>
Nparm | DF | quare | ChiSq

year*gen-
der*hlI*N/R 1 1 0.018 |0.892
year*bw*gen-
der*N/R 1 1 0.589 |0.442
year*bw*age*N/R | 2 2 5.653 | 0.059
year*age*hll*N/R |2 2 0.826 | 0.661

° hll — hind leg length
o bw — body weight
o N/R — new/recapture

To estimate the sex ratio of Eurasian red squirrels
we eliminated recaptured and gender unknown individ-
uals used a total 98 individuals information sex ratio was
1:0,96 in Manzushir monastery, and 1:0,85 was in Airag
valley (Table 4).
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Table 4. Study area Eurasian red squirrel body mea-
surement change when they recapture

Manzushir

Study site monastery Airag Valley
Female 30 18
Male 29 21
Sex ratio, f:m 30:29 18:21
Population size,

individual 7 42
Population density,

individual/km.sq 044 0-26

Furthermore, using the Linkoln index to estimate
population density, the result shows Manzushir monas-
tery population size is 0.44 ind/km.sq and Airag Valley is
0.26 ind/km.sq, either Manzurshir monastery population
density is twice as high as than Airag Valley (Table 4).

Discussion

According to the gender structure, the sex ratio of
both populations in the study area is similar (Manzushir
monastery 30:29, 1:0.96, Airag Valley 18:21, 1:0.85),
which means that the growth of the Eurasian red squirrel
population in BMSPA is slightly slow. The red squirrel
is an animal whose reproductive success is achieved by
having more than one breeding pair. [7]. In Sweden, the
sex-dependent population of small rodents showed an
increase in the number of female rodents in years fol-
lowing a year with a high female population. However,
the number of the population did not increase in the year
after the year when high number of males. According to
this, the large number of females in the population affects
the increase of the population in the following year [8].
However, population growth depends on the number of
females that can breed in a given year. Breeding success
decreases as the breeding females of a given population
age become older [9].

The sex ratio of Eurasian red squirrels in the study
area is similar, and the number of mature individuals pre-
dominates in terms of age, which indicates that the pop-
ulation growth of red squirrels in Manzushir and Airag
Valley will be slow because the population of BMSPA is
not very young.

Eurasian red squirrel reproduction condition relates
to the yearly cone production. Breeding occurred from
February to May and litter once a year [14], [15]. In our
study area, female Eurasian red squirrels were lactating,
or some individuals were pregnant individuals were re-
corded. During study time most of the individuals were in
non-breeding condition. Especially, in July each gender
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was in the reproduction condition of non-breeding.

The population density of the North American squir-
rel increased to 21 individuals/ha as it approached the ur-
ban area, while the density decreased to 12 individuals as
it approached the forest area [10]. According to a study in
Siberia, Russia, the density of squirrels was 4.1-1.5 indi-
viduals [11]. In our study, the density of squirrels is 0.44
and 0.26, which indicates that the density of squirrels in
BMSPA is very sparse.

The average body weight of Slovakian squirrels is
325-327 g for males and 198-420 g for females [12], Ital-
ian Alpine forest dark squirrel females are heavier than
males, 316+31 g, and males are 305+25 g [13] in turn,
fitness. The intensity of this response may vary between
populations of the same species on a small spatial and
temporal scale. We used 5 yr of data from 6 Eurasian red
squirrel Sciurus vulgaris populations from the southern
Alps to explore differences in body size and body mass
among neighbouring populations, in relation to habitat
type and variation in food supply. We also investigated
sexual dimorphism in these traits and whether phenotyp-
ic variation affects local survival and female reproduc-
tive success. Mean hind foot length, a measure of body
size, did not differ between sexes but differed between
areas. Seasonal variation in body mass was small with no
evidence for fattening in autumn. Females were slight-
ly heavier than males, but this difference was largely
explained by mass gain of females during reproduction.
The size of conifer seed crops, the major food supply,
varied strongly over years and between habitats, but this
variation corresponded only weakly with autumn body
mass. Differences in size and mass between populations
were partially explained by habitat-related differences in
body size and variability of seed-crops, suggesting dif-
ferential selection for smaller squirrels in spruce-larch
forests against selection for larger and heavier animals in
mixed broadleaves and conifer forests and in Scots pine
forests with more stable seed production. The probability
of reproduction by females increased with body mass, but
varied strongly between habitats and years, with more fe-
males reproducing in years with rich seed-crops. In both
sexes, body mass positively affected probability of set-
tlement and length of residency. Our results suggest that
in temporally variable environments that differ in overall
amount of food resources, individual variation in body
mass is related to habitat type, and that having a rela-
tively high body mass, within each population, positively
affects male and female settlement success and local sur-
vival, and female reproductive success. The average body
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weight of dark squirrels in the Khentii region of Mongo-
lia is 330 g for females and 335 g for males [2].

According to our research, the average body weight
of red squirrels in BMSPA was 375.53 g for females and
366.32 g for males. The length of hind legs in females
(55.2+4.06) is shorter than males (55.53+2.83), which
agrees with the results of other studies. However, in
terms of body weight, Eurasian red squirrels in BMSPA
are the most marginal population of squirrels in Mongolia
and compared to the body weight of the same species in
Khentii district and other countries, they are heavier.

Conclusion

The sex ratio of red squirrels in BMSPA is almost
equal. Also, the age of the red squirrel population in the
study area is dominated by adult mature individuals,
which leads the population is an old population, and the
sex ratio is 1:0.96, 1:0.85, which indicates that the pop-
ulation growth is slow. According to the body weight of
red squirrels captured during the research, females are
heavier than males.
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Xypaanryii. bapaan xapam (Sciurus vulgaris) Hb MoOHTo1 OpHBI OMH Oyca TAp IyHAaa XyILIUH O, Xap
MOJIOH OMJ] TYJIXYY TapxaHa. boryixan yyJsbIH qapXaH 1aasat razapT 0apaaH X3paMHHH Cyaanraa Xuhradk
Oaifraaryiranc yr rasap Jaxb 0apaaH X9pIMHUH NOMYJISLUHH X3MXKI), HAC, XYHCHIH XapbllaaHbl Tajaap
MD3/139113J1 OIT Oaiixryd roMm. bumumii cynanraa ve Boraxan yynan jgaxp OapaaH X3pIMHHUE HOIYJISLH,
OHOOTHIH TOJIOBUIH YMIIIAIIIP cylaink Oaifraa ay xomdormonToil cypanraa oM. bun boraxan yyseH
JlapXaH 11aazaT ra3pblH MaH3yIINpPbIH XUii] 00JI0H AHparuifH aMbIr cyiairaansl Tajdairaap conron 2022,
2023 oHbl 5-7 capblH Xyranaasja 0apux-TIMJIAIIIDX apra 3YHH jgaryy HHHT 156 Goxranb GapaaH Xopam
OapbXK MOMYJSIIMIH cyaairaar XuicoH. bapbcan Ooxaranbs OypuilH OuMeMiH JKWH, XOWJ XOJIUHH ypPThID
xoMkeaH. Cyganraanel CTaTHCTHK OojoBcpyynantyyasir JMP amurnan toonooscon. Cynanraansl yp
IYHT33p bora yynan naxp NOmyJisiiy Aaxb XYHCHITH Xapbiiaa oipoiioo (1:0,96, 1:0,85), HacHBI XyBb] OHe
ryiucan 6oarans 90 opunM XyBHHT 3330k Oaifraar xapyyink OaiftHa. DHIIC Y39X3/ CyAanraaHsl Tandai
Jlaxb 0apaaH X3pIMHHUH MOMYJISIIUIH 6CeT yaaalpaiaTail HIMII/IdX TOJIOBTIUr Xapyysok OaiiHa. bueniin
JKUHTIIC Y33X31 AM Ooarans (375.53+113.77 rp) vp 3p Ooxrammacaa (366.32+75.88 rp) xyHa OaiinHa
(t=46.928, df=1 p<0.001). Xoiix XeIUitH ypTHIH XIMKMITIIP 3M Ooaranuitd (55.2+4.06 cMm) X0 XeIuitH
ypT 3p Ooxranumitnxaac (55.53+£2.83 cm) (t=194.76, df=1, p<0.001) OoruHo OaiiB. [TomysIHitH XIMKII
Manzymup xuitn opunmMp 71 Goprans (wsarrmmn 0,44), Aiiparuitn amang 42 6oxrans (sarrumia 0,26).
Y pokiuiiH TeJieB Hb 5 00JIOH 6 Iyraap capn HIPBXUTIH Oaiix 7 ayraap capi WIdBXH Hb OyypcaH OaiiHa.
Haammuy cynanraansl TanOaiH OalpLUIBIT COJIBXK XapbllyyJICHaap CyAalraaHbl yp OYH WIYY OreexTdi

00JI0X IOM.

Tyaxyyp yre: Xy#cuiiHn Xapbliiaa, HACHBI OyTa11, 0apUX-TAMIIIIIIX, OUSHITH KUH

XymaH aBcan 2024.10.18; xsanan Toxuonnyyncan 2024.12.07; 3eBmeepceon 2024.12.30
© 2024 3oxuory(xx). CC BY-NC 4.0 snurens.

Opuua MoHnron opHBI OapaaH X3p>M HapHHBYMWICAH CyJAaNTaa,

. L M3I32J3J]1 XOBODP, MONYJSLUUNAH XOMXKD), OHOOI'NiH
Bapaan xapam Hb (Sciurus vulgaris Linnaeus, 1758) B P, Y o

.. Tapxar HYTTHHH X3MXD33 TONOPXONTYH TYN OJOH YIIC
[NaneapkTuxuitn oiH Oycan ToxmoinoHo [1]. Monron P Y N P ™y ¥ .
. . . . 0omoon Oyc HYTTHITH X3MXK33HJ XOBOPJAOXK 00NM30mryn
OPHBI XyBBJ XYIIIH O, Xap MOZOH OUT XoHTHIA, XaHTaH, . -
. aHTWIA XaMmpyyJiaaja Oaiiraa Oereej Tapxal| HyTTUHH
XeBcren, AnTaliH yyaapxar HyTraap TapxcaH [2]. N .
. 14 XyBb HB YJICHIH TyCTall XaMTaanajTTail razap HyTart
Mowuron opubl bapaan x3psmuuil tanaap H.Xoronxyy

N N xapbsanarjgasa [6].
[3] XoHTHIIH yyTIaH 1aXb XOPIMHHUNA aMbJIPAJIBIT aYKUTITaH

cynancas, A.boma, X.Cocopbapam [2], JI.13Hmxkas [4]
Hap X HTUIH palioH Aaxb O0apaaH XIpPIMHHUHI OMOIOTUIH
cypairaaraap YpXWi, MOPQOJIOTH, HISMI THKIIIUUAT
cynamk Oatican O6on bpanmiep Hap [S] MoHrosn opHBI
Ta3pblH MOPATYUANMH Cygairaar Xuixma> OapaaH
XOPAIMHUH HKOJIOTH, OMOJIOTHIH CyIairaar Xuix OaiicaH.
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Cynanraansl Tan6ait 6onox borixan yyibiH qapxan
naazatr razap (BYIAUID) vp 1988 onm yiceiH Tycraii
xamraanantagyn xamparacanaap BYJII OGadiryymicas,
1996 onn Hornesn Yumocuuit Baiiryymnarein 1um,
MaHIaJIbIH HOeI[ Ta3apT OypTraracsH Oyc oM. boraxan
Yy Hb XPHTUHH yyIapXar My KbIH 0apyyH 6MHO]T 3aXbIH
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yya Gereem OUT X33p, XI3p, Xyypal XdIpuitH OycHiH
3aart opumux yyia oM. bora yynasiH ypa tang MoHron
VJICBIH HUHCIN YnaanOaatap XoT, xouj Tama Tes
aitmruita 3yyamona cyma opmuHo. CyyprH razap XerKuK
Oaiiraartaii x0J000TOHTOOpP 3aM TIIBPUUH CYIDKID
eprexxik born yynaHn naxp 33pisr aMbTIbIH HYYUJIUNHH
3aM, MOMYJSIUM XOOPOHABIH MIWDKWIT X6©JeJIreeH]
caan Ooipk Oalfraaraac rajHa, rajgaaj OOJIOH TOTOOIBIH
asUTarduIbIH SIBTAH asulall epreXHCeHeep XYHHH HOlee
UXCIXK OaifHa.

BYUI-T
Gaiiraa GapaaH X3pdMHUH NONYJSUIH OyTA1 00007

Cynanraanel a@XJBIH 30pHITO  Hb
XYUCUHH XapbLaar YHDJI9X3J UYUIVI3H3. YT 30pUITbIH
XYP33HA Japaax 30pPHITYYIBIT TaBbXK aXHJIJIACAH.
Yyna: 1) 0apux-TomMadriIdx-1axuH 0apux aprelH aaryy
Oapaan x3paM Oapux 2) Oapbcan 0oaraib Tyc OypIsc
MOP(hOIOTUHH XAMKWIT XuixX 3) OapbcaH OoxramuitH
MOIDUIAAIC TyXallH MNomynsnuiH Hac, XYHCUIH
Xapbliaar TOITOOX 33PAT aXKJIYYIbII XUIXK I'YHLIATIICOH
60IHO.

107°00°E

® I

47°500°N

47°500°N

Taun6ap

@ Cynanraans ranGaii

s 10 Kinoverp
[ S |

1-p 3ypar. Cynanraansl Tanbaita Gaiipmun 6oiox BY /U -H

OyCWwIDNUIH 3yparian

Vr cynanraanel axJielH yp AyH Hb BY LI naxs
GapaaH XdpdMHHII MOpQoOJIOrMiH 3apUM  OHIVIOT,
HOMYJIAUUIH OyTAL, XYHCHITH Xapbliaar CyamK TyXaiH
MOIYJIILUIH HAallAbIH TOJIBUIT TOITOOX YHICOH CYyph

MOBAD3JIDJT 00JIK Oerex au XOJ'I6OI‘,HOJ'ITOI71 cyaajiraa oM.
Cynanraansl MaTepuaJ, apra 3y

BYALI'-T Tapxcan GapaaH X3pIMHHUH TNOIJISIMIAH
cyJajiraa XuixX 30pwiroop MaH3ymup Xuiia O00JoH
BapyyH aliparuiin aMmbIr COHIOH 5 AyIr33p capaac 7 Kyraap
cap xyprdn xyrauaana 2022-2023 onyynaa XuicoH
(1-p 3ypar). Cynanraansl Tajnbai Tyc OypT XOOPOHII00
100 meTpuitH 3aiiTaii SX5 XOMKIITIH HUUT 25 1AT OYXUit
(Tyc 6yp 1600 M.kB) cynmanraaHbl TanOaly a’KUILIACcaH.
Bapaan xopoMmHHMI cynanraar TYHIPTIOXID Oapux —
TAMJIATIAX apra 3YWT alIuriiacaH.

XexXTeH aMbTaH Cyyiall

bapaan xopamuiir amb 6apury ammrian 6apbca 6a
ereelINH Hb XYIITa, ra3pblH caMap, Y33M alluIjIacaH.
Awmp1 6apuraniir eriiee 06:00 marT XapIMHIA HIIBXKIIT
9XJ3X33C OMHO HOPIH, OreelIuir cIprasHd. YyHuit
nmapaaraap 10:00, 14:00 6omon 17:00 maryymax ambn
Oapurumiir manraxx 0apbcaH XdpIM Oypadc Hac, XyWc,
OueunifH KUH OOJIOH XOH] TaBXalH YPTBIH XOMKIICHUT
X3MKIK OMEHHH JKUHT TOMIBTIISH 33MAKYYIISH OyIiaaH
TaBbX OaifB. XaMTuiiH CYyJiuiiH ymaarsiH Oyroy 17:00
LarT amb]| 0apury manraxaaa MeHUHH UIIBXTIH aMbTajl
YPXUHI OpOX, YPXHMHJI OPCOH aMbTaj II6He jaaapax,
yJIMaap 3pCIdX33C COPTUIIDK aMb]] OapUrduiiH Xaalrbir
Xaax OaiB.

Cynanraansl siBuaj OapurjacaH 0OapaaH  XdpaM
Tyc OypI3c MOpP(OJIOTHITH XIMKHIT, HAC, XYHCHIH
XapbIlaaHbl OOJNIOBCPYYNANTYy OOJOH TpaduKyyabIT
cTatucTuK  OonoBcpyynantein  JMP  Xaparcinyypuidr
almurial suraataid  OalJuIbIT  TOOIIOOJIOH —Tapraca.
XyiicuifH xaphllaar TOOLOXJ00 MJaXWH OapuricaH
0o/ra MiiH TOOT XacaH MIKHIP OapuracaH 00 rainy b
MDIPRJIIIMIT alIMIIaH CyJalraaHsl Taroai Tyc Oyp 19X

TIOMYJISIUIH XYWCHIH XapbIlaar TOOL[OOJIOH rapracas.

Cynmanraansl Tan0Oail 1aXp MOMYJIHMIH XAOMXKIAT

Tooroonoxa00  Jlmakomnui — Muagekc — amuriad
TOOILIOOJIOB.
N1+ N2
[Monvaauy = —5

N1 — OxHnit yaaan Gapuracad HUHT 60ranuitH Too
N2 — Xoép maxp ynaax 6apuriacan OOATaIAIH TOO
R — Maxun Gapurican 6oaranuita T00
Hsrrmmnelr - onoxmoo  OGapuracan  OOAraivifH — TooOr
CyJanraaHsl Tan0OaiTail XapbllyyJiaH TOOIIOOJIOB.

NONVALHAN XaME
Harmmn = =
CYIANTAAHEL TANGAHH X3MH33

Cynajaraansl yp AyH

bun cymanraaraa 2022 6omon 2023 oHBI 5-p capaac
7-p nyraap capblH X00poHA XuiicaH. CypanraaHsl siBIAJ
HUHT 156 Ooxarans GapaaH X3p3M O0apbK 39MIT 3YYCIH Oa
YYHUit 54 Hb maxuH OapurcaH Oereea HUHUT OapUracaH
ambTIbIH 48.5 XyBb (47 Ooarane) Hb 3M OaiicaH 0ol 3p
6oaranp 51.5 xysuiir (50 Goarans) 3p GOAranmb 333K
OaifHa, 5 OoxranuitH XYHCHHUT TOXOPXOIIIOX00C ©MHO
angcad. Cynanraanel Tanbail Tyc Oypn Oapuriacan
OapaaH XdPpaMHHI OONTraIMHT XapbllyyiaH y39x54 2023
OHJI YPBJ KIITUHT OOABON WYY X3paM Oapurnax OaifB
(1-p xycHoart). MeH 6 GosoH 7 xyraap capyynan O0apaan
X3p3M WYY Oapuracan OaitHa (2-p 3ypar).
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1-p xycwdrt. Cypanraansl TanGaitn Oapuracan Oapaan

X3POMHHN CTaTHCTHK sUIraaTail Oaiiman

2-p xycHwarT. Bapaan xopomHuMil OnewiiH *HMH OOJIOH XOWA

XOJIUHH yPTBIH X3MKIICYYT

3arBapei | Cranmapt X2 TIpoG>y2
YHAIIID? Xazamir

Ormiora -1816.4049 | 734.18207 6.12 | 0.0134%*
napamerp
Cynanraasbl 0.4044394 | 0.1822928 492 | 0.0265*
Tasbaii [A]
On 0.8983944 | 0.3629953 6.13 | 0.0133*
Cynanraansr | 0.50987885 | 0.3629953 1.97 0.1601
Tan6aii [A]*
(oH-2023)

30
8 25
2
I
X
=2
g
g 15
(o}
€L
[
g 10
s
Q
35

0

5 cap 6 cap 7 cap

M 2022 MaH3ywup xuits, B 2022 AipreiH am

% 2023 MaH3ywup xuitg = 2023 AprolH am

2-p 3ypar. Cynanraansl Tan0aiin 6Gapuriacan 6apaaH XdpIMHHUH

TOO, capaap

Cynanraassl yp ZYHI'3C HACHBI OYTIHHT Hb aBY Y3B3JI
b 4 JaxuH OapuriacaH OOATAMyABIH M3IIAIIIHNAT
XacaH MIMHA3P OapuracaH HUUAT 97 OoaraauyibiH Oue
TYHIICOH OoaranmuitH Too 90 opuuM XyBHHT One TYHIICOH
6oxrammyn, 10 opunM XyBHHT 3aiyy OOJIOH TeJI 333IDK
Oaiina (3-p 3ypar).

On; Hac
2022 2023

Il Eve ryitlucaH

11.4% W anyy
‘ -Ten

88.6%

we Hiaseduy

100.0%

3.8%
20.0%
[12.0%
68.0%

96.2%

Moo I

Wunx dumAeHey

3-p 3ypar. Cynmamraansl Taitnbaiiraac Oapecan Oapaan

X3PIMHHIA XYHCHITH Xapbliaa Cyajiraanbl Tanbaii Tyc 0ypasp
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Xyiic OM doarann Jp 6oaraian
9 o z o) o
Bueniin :E - § >E ) § >§ - § JE ) §
XOMIKIIC ¥ =l | B
FERE|X85| AR | 2838
Bue 378.69 |  55.46 383.43 55.99
IYHIICOH +112.84 +3.88 1674 42,68
- 350 47.5 290 52.66
v £169.7 | 353 0| %152
. 375.53 559 366.32 55.53
YHA £113.77|  +4.06 175.98 983

TenmitH Too (M 1, 3p 9 Ooxramp) CTaTUCTHK
00JIOBCPYYITAIT XUIH XapbllyyJiaxaa XaHranTryi Oaiican
Tyl TOJWHH OWEWiH >XUHTMHH Yp AYHT OpyyJaaryi
60uHO.

bapaan x3paM Hb Aapaa KW JaXuH 0apuriuax yen
OWEHiTH XUH OOJIOH, XOHJ XOJIUHH TaBXalH X3MIKIICT
eepuwieiiT rapy Oaiira scaxuiir Likelihood test ammrnan
majraxaj XOHJ XeJIHMM YPTbIH X3MJKIICT CTATHCTUK
sIraa aXWINIArAcaHryd. XapuH HacHaac XamaapcaH
OuweniiH KUHTHIH eepuientr OaiiHa (p>0.059) (3-p

XYCHOIT).

Jaxun Oapuracan OoaranyibiH ouenitn
XOMKIICYYAMNT  XapbLyylaH  y39Xd4  XYHCHIIC
xXaMaapcaH sUIraaTaii  Oaifman  axkuriariacaH.  OM

OoaranuiiH OMenitH )KUH 3p OOIranuitH OUeHiiH KUHIIAC
miyy Oaiican (t=46.928, df=1 p<0.001) 6a xoiix xenuitn
TaBXaiH ypT Hb 9p Ooxarainac 60ruHoO Oalraar WIpyyJidB
(t=194.76, df=1, p<0.001) (2-p xycHOIT).

3-p xycenart. Cypanraansl Tanbaii 1axp 0apaaH XopIMHUN
TIOITYJISAIIUITH XYHCHIAH Xapbiaa 0a XaMKd)3, OoAranuiap

TyIn[ JaxuH OapuracaH OoJraauir

Maran-
IIpamerp LIenue % | _nanem
-niin Too | THAA XapblaaHbl Tpo6>)?
39par
X
On*Xyiic*XX*N/R 1 1 0.018 0.892
Or*BXK*Xyiic*N/R 1 1 0.589 0.442
Or*BXK*Hac*N/R 2 2 5.653 0.059
On*Hac*XX*N/R 2 2 0.826 0.661
Taiinbap:  XX-Xoiin xeanitH XaMK3IdC

bX - buewniin xun
N/R - naxun Oapurican MaId3531

Bapaan xspsmMHMIl XyHCHIIH Xapblaar TOTTOOXbIH
XacaH HUUT

98 Ooparampa XYHCHUHH Xapbllaar TOJOPXOMIOXO]
Manzyumpt 1:0,96 Gaiixax, Afiparniin amann 1:0,85
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OaiiHa. MeH cypnajiraanbl TanOaifH OOATaIuitH HATTIILIBIT
Jluakonn WMupekcuitH apraap TOOLIOOJIOH Tapraxa
Mamn3ymmp xuiin Oyroy XYHUI HOJI0e XapbIlaHTyi eHIep
SIBraH aslarduji MXTOW rasap Jaxb OapaaH X3pIMHHN
aartma (0.44 6oaranb/KM.KB) XYHUH Heyiee Oaratait
tanbait 6omox Aliparuita amaaac (0.26 6oarans/ KM.KB)
XapbIlaHTyH uX OaiiHa (4-p XYCHOIT).

4-p xycHort. Cynanraansl Tanbail 1axp 6apaaH XdpoM JaXUH

Gapuraax yeuitH MOp(oJIOTHitH XOMKUIITHIHH ©0pUIIeNT

Tan6aiin Hap Man3ymup xuiin | Aliparuiin am
DM boaraib 30 18
Op Goarans 29 21
Xyiicuita xapblaa, 3029 1821
IM:IIP
[Monmysimiin
XOMIKI?I, 71 42
Ooaranuap
[Homynstumiin
HSTTIIWI, 00arans/ 0.44 0.26
KM

X331y yJI3r

XyiicuitH OyTIPAC Y3BAII CyNalraaHbl TalOaifH ajib
Y TOMYJISIUAH XYHCHIH Xapbliaa OHpoimnoo Oalraa Hb
(Mamymp xuiig 30:29, 1:0,96, Aiiparuiin am 18:21,
1:0,85) BYILI-H 6apaaH X3pIMHHAN TOMYJISIUAH 6CONT
ylaammupantail OoJIOXBIT WIPPXUIIDK OaifHa. bapaan
X3P3M Hb ©6PO6 HAIAC OJIOH YPIXKIIUIH XOCTOi OalicHaap
YP KJIHMIH SpYiM Hb aMKHIITTai Oaiimar aMmbTaH oM [7].
[Ben ymcan ®MKAT MIPITYJIUHH TOO TOJITOUT XYyHcaac
XamaapanTai 3COXMHIT IaJraH y33Xd/ 9M OOAraauiiH T0O
ux OaficaH XWINIH Japaax >KWIMHH TOO TOJITOM ©CCeH
Y3YYIITToi. XapuH 3p OOoAramuitH TOO WX IKHIUIH
Jlapaax >KMJIMHH TOO TOJIFOMH X3MXK32 ©CONTIYH rapcas
OaifHa. YYHO93C VY339X3I MOMYIAIANAH XOMXKIIHA OM
OonranuitH ToO UX 0alX Hb Japaa KWINHH TOMYISIHIH
TOO HOMOATIPX3M Heneesnk Oarmar [8]. I'Pxman TyxaiH
KWL YPKWIL OpoX OOJOMXKTOH dM OoframuiiH
TOOHOOC TOO TOJNTOMH ©COIT UX39X3H XaMmaapHa. TyxaiiH
HOMYJSIMAH  YPXKUIL OpOX OOJOMIKTOW 5M OOAraib
XOTTIHH OoaTas 0aifX Tycam Yp KIHITH aMXWIT Oyypaar

[9].

Cynanraansl Tanbaii 1axp 6apaaH X3paIMHHUNA XyHcHitH
Xapbllaa OMpOJII0O0 MOH HACHBI XyBbJ Oue TYHICOH
OoxarajauiiH TOO pAaBamraiypk Oaiiraa we BYJIUI-H
XOPOMHHH TOMyJSIM Hb THHM 9 3alyy MOy
Ouil yuypaac CyJajiraaHbl Tanbail aaxb MOMYJSIIUNAH
OCeJIT yraamupanTail Oaixer Xapyymk OaiiHa. Bapaan
X3PAMHUI HOXOH YPKUIXYHH TONOB Hb TyXallH >KUIHIAH

CaMpBIH Tapirail xamaapantaii Oaiigar. Temnex ye Hb 2
JIyraap capaap 5 myraap capblH X0OpoH[ Oaiimar [14],
[15]. bunanit cynanraansl Tanbdait qaxe 3M OapaaH X3paM
Hb XOXYYJ ICBI XI3IT3U Oopranuya OYypTIITACIH Hb
YPKITUIH 9puuM XOBUHH Oaiiraa Hb Xxaparjax OaifHa.

Xoiil aMepUKUMH X3p3M Hb XOT CYYpHH raszaprai
OMpTOX TycaM MOMYJIALUMAH HATTIIWI Hb HAMAIAXK 21
Oojranb/ra TIMIPTIATIMK OakicaH 0oy OWH Oyc pyy
JIOX6X TycaM HATTIIMI Hb Oyypd 12 Ooxaramp xypd
Gaiican [ 10]. OXY-u Cubupwuiin cyganraaraap Xdp3IMHUI
HATTIIAI Hb 4,1-1,5 Goxranuite HartmmiTad Oais [11].
JIPapx cymanraarail xapbllyynaxaja OuIHUHN cyqairaaraap
xopamEAN HATTIANT HE (.44 Gomon 0.26 Oaifraa HB
BYILI-H Gapaan X3paMHUI HATTIIMI XapblaHTyld Oara
xaparjgax OaifHa.

CrnoBakuiiH XIpIMHHHA OHEWHH XUH IyH/DKaap dp
6oxarane Hb 325-327 rp, 3M 60arans HE 198420 rp, [12]
Wranuitn AnnuitH oliH OapaaH X3pIMHHH 5M Ooxarajib
Hb 9p33¢3 XYH] Oyroy 316131 rp, ap ub 305£25 rp [13]
Gaifmar 601 MoOHTON OpHBI XPHTHHH paifoHBI OapaaH
XOpOMHHMH OueniiH HMH 5M OoJrayib Hb JIyHDKaap
330 tp, ’p Ooxrams HB 335 rp [2] Oaitna. bumnuit
cynanraaraap BYALT naxe GapaaH X3pIMHUI OmenitH
JKUH JAyHIDKaap M O0oaraie Hb 375,53 tp ap Ooaranuiin
6uenitn xuH 366,32 rp 6aiiB. X0l XOIHHH ypT Hb M
6oxranp (55.244.06) HE 9p Oomranmacaa (55.53+2.83)
OoruHo Oaiiraa Hp Oyca cyajiraaHsl yp AYHTIH TOXHUPY
OaitHa. I'Ox193 Omewniin >kxunruitH XyBba BYJILI naxb
6apaaH X3p>M Hb MOHTOJI OpPHBI X3PAMHHUH TapXallblH
XyBbJl XaMI'MIH 3aXbIH MOIYJISIM 0ereea X HTHH palioH
60110071 OycaJi OpHBI WKW 3YHIYYIHIH OUeHIH KUHTIH
XapbllyyJaH y39X31 Ouesp XyHn OaifHa.

Jdyrusar

BYAUI naxp OapaaH XdpIMHHNA XYHCHIH Xapbllaa
oipoIII00 T3HIYY OaiiHa. MeH cynanraaHbl TaJidai 1axp
OapaaH X3P3MHHUI MOMYJSAUUAH HACKWIT OMe TYHIICOH
Ooxramp maBamraif Oaiiraa HB TyXallH TOMYJSIIA Hb
XOrmMH Homyssinu Oereen xyihcuiiH Xapsnaa 1:0,96,
1:0,85 Oaiiraa Hp MOMIUIALMNH ©CONT YyJaaalIupantait
OaifxpIT MITraK OaifHa. CynanraaHsl sSBIan OapuracaH
OapaaH X3p3MHUI OWEHITH )KUHTIIC Y39X31 M 00Iraib
Hb 3p Ooarammacaa xyHpa OaiiHa. bBapaan x3paMHuit
YpXKIUHH Yen Hb 5-6 capa HIPBXUTIN Oaiix 6a 7 myraap
capbIH YeJl HIPBXH Hb OyypJar.
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