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THE EFFECT OF PRE-SOWING HARDENING OF SEEDS ON CERTAIN YIELD
TRAITS OF DIFFERENT SPRING WHEAT VARIETIES

Sh. Yunuskhanov, Z.L. Abdurazakova, *S.K. Meliev, M.R. Mardonova, T.A. Bozorov

Institute of Genetics and Plants Experimental Biology, Academy of Sciences
of Uzbekistan, Tashkent Region, Kibray district, Yukori-Yuz
*e-mail: meliev.sodir@mail.ru

Summary
A study was conducted to investigate
the effect of pre-sowing seed hardening on
certain yield traits of eleven spring wheat
accessions from the CIMMYT collection
(Eswyt-1 to Eswyt-11) and two local wheat
varieties, E’zoz and Qayraqtosh, under irri-
gated and non-irrigated conditions. The re-
sults showed that, based on the effect of pre-
sowing hardening, the studied wheat acces-
sions could be classified into three main
groups: positive, neutral, and negative, in
both irrigated and non-irrigated conditions.
In some accessions, pre-sowing treatment
exhibited an indifferent response under irri-
gated conditions, whereas under non-
irrigated  conditions, most accessions
demonstrated an increase in the studied
traits compared to the control variants.
Keywords: hardening, seeds, wheat,
grain, spike, control, moisture

Introduction. The yield of agricultur-
al crops depends on favorable agroecologi-
cal conditions and sufficient water availabil-
ity. In most regions of Central Asia, agricul-
ture is impossible without irrigation, as
crops suffer from water shortages and
drought. In desert areas, air temperatures
often reach 45°C. Water deficiency is one of
the main limiting factors affecting crop
yield. Studies have shown [1,2] that water
scarcity 1s a major factor restricting agricul-
tural productivity, and its impact on global
crop losses significantly exceeds losses
caused by other biotic and abiotic factors.
Plant life processes occur through the con-
tinuous absorption and utilization of water.
A lack of water in plants leads to disruptions
in physiological processes, including slowed
cell division, inhibited growth, suppressed
photosynthesis, increased respiration, and

accelerated breakdown of organic com-
pounds. These disturbances become more
severe as cellular dehydration intensifies [3].
In the search for ways to increase agricultur-
al production under modern agroecological
stress conditions, one of the most important
directions is the development of strategies
that enhance plants' ability to withstand var-
ious extreme environmental factors, regard-
less of growing conditions. Strengthening
plant resilience to such stressors will con-
tribute to the transition toward a sustainable
agriculture strategy.

High-quality wheat seed material is
one of the key factors influencing both the
quality and quantity of the harvest. One of
the simplest methods to improve seed quali-
ty and increase grain yield is pre-sowing
seed treatment. A wide range of pre-sowing
treatment methods has been developed and
proposed for implementation.The method of
pre-sowing hardening of seeds against
drought, developed by P. A. Henkeland, S.
S. Kolotovain 1934-1936 [4], involves
soaking the seeds in water at a specific seed-
to-water ratio, followed by drying them
back to their original moisture content.
When the soaked seeds swell and slightly
germinate, they are spread in a thin layer
and dried, essentially simulating drought
conditions. The physiological and biochemi-
cal basis of this method is that seed germi-
nation activates enzymes, leading to an in-
crease in metabolic activity, which can be
directed in a desired way at this stage. When
seeds are dried back to their original mois-
ture content—effectively undergoing artifi-
cial drought—deep physiological changes
occur in the embryo, leading to the develop-
ment of new traits in the emerging plant.
These traits are characteristic of plants with
enhanced drought resistance.
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Plants grown from such seeds exhibit
xeromorphic morphological traits, which
correlate with greater drought tolerance.
The positive effects of pre-sowing seed
soaking in solutions of various salts and
chemical compounds, followed by drying,
have also been studied in the works of other
researchers [5]. Such treatments have been
found to enhance growth and development
processes in subsequent stages.

In the present study, research was con-
ducted to examine the effect of pre-sowing
seed hardening against drought on certain
quantitative traits of eleven spring wheat
accessions from the CIMMYT collection
and two local varieties.

Materials and Methods. The study
utilized seeds from eleven spring wheat ac-
cessions from the CIMMYT collection
(Eswyt-1 to Eswyt-11) and two local wheat
varieties, E zoz and Qayraqtosh. Hardening
was performed according to the method de-
scribed in [4], by soaking the seeds in tap
water in a thermostat at 24°C for 24 hours,
followed by drying the germinated seeds at
room temperature.The experiments were
conducted at the experimental field of the
Institute in Durmen, Kibray District, Tash-
kent Region. Sowing was carried out in
early March. In the irrigated experiments, in
addition to natural rainfall (which occurred

three times), irrigation was applied four
times.

Results and Discussion. The conducted
study revealed that the examined wheat va-
rieties exhibited higher quantitative trait
values under irrigated conditions compared
to non-irrigated conditions (Table 1). The
wheat accessions were categorized into dif-
ferent groups based on their response to pre
-sowing seed hardening under varying irri-
gation conditions (Table 2).Under irrigated
conditions, the accessions Eswyt-3, Eswyt-
5, Eswyt-9, Eswyt-11, and the variety Qay-
raqtosh exhibited a positive response to pre-
sowing hardening. Accessions Eswyt-2,
Eswyt-4, and Eswyt-6 showed a neutral re-
sponse, while accessions Eswyt-1, Eswyt-6,
Eswyt-7, Eswyt-8, Eswyt-10, and the varie-
ty E’zoz displayed a negative re-
sponse.Under non-irrigated conditions, ac-
cessions Eswyt-2, Eswyt-3, Eswyt-4, Eswyt
-8, Eswyt-10, and the variety E’zoz demon-
strated a positive response. Accessions
Eswyt-6, Eswyt-7, Eswyt-8, Eswyt-9,
Eswyt-11, and the variety Qayraqtosh ex-
hibited a neutral response, whereas acces-
sions Eswyt-1, Eswyt-5, Eswyt-9, Eswyt-
10, and the varieties E’zoz and Qayraqtosh
showed a negative response to pre-sowing
seed treatment.

Table 1. Minimum and Maximum Values of Certain Traits in the Studied Wheat Acces-
sions Under Different Irrigation Systems During Pre-Sowing Hardening

Irrigated Non-Irrigated
T ’t . .

ol Control WithHardenin Control WithHardening
Numb(;rc"sf?plkes 12,05-1533 | 12,67-1540 | 11.45-13.25 10,53-14.,00
SpikeWeight (g) 1,73-2,38 1,76-3,35 1,42-1,80 1,31-2,37
Numb(;rc"sf?rams 26,95-42.77 27,60-40,80 24.22-33,60 24.23-37.35
GrainWeight (g) 1,28-2,14 1,30-1,73 1,00-1,73 0,96-1,53

1000-Grain 33.44-6625 | 4073-59,78 | 34.40-51,49 31,04-47,51
Weight (g)
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Some accessions exhibited a positive re-
sponse to pre-sowing hardening under nor-
mal irrigation conditions, particularly Eswyt
-3 and Eswyt-5. In contrast, Eswyt-1 did not
show any positive impact of seed hardening
on its yield-related traits, while Eswyt-2 ex-
hibited an increase in grain number under
non-irrigated conditions. A similar pattern
was observed in other wheat accessions.The
1000-grain weight among the studied acces-
sions ranged from 39.1 g (Eswyt-2) to 65.3 g
(Eswyt-7). Wheat yield depends on the num-
ber of spikes, grain count, and 1000-grain
weight.

A positive effect of pre-sowing hard-
ening on 1000-grain weight under irrigated
conditions was observed in accessions
Eswyt-1, Eswyt-4, Eswyt-5, Eswyt-6, Eswyt
-9, Eswyt-11, E’zoz, and Qayraqtosh, while
a negative effect was noted in Eswyt-3,
Eswyt-7, Eswyt-8, and Eswyt-10.Under non
-irrigated conditions, a positive effect of
hardening was observed in Eswyt-6, Eswyt-
7, Eswyt-8, Eswyt-10, Eswyt-11, and E’zoz,
whereas a negative effect was found in
Eswyt-1, Eswyt-3, Eswyt-5, Eswyt-9, E’zoz,
and Qayraqtosh.The number of grains in-
creased under irrigated conditions after seed
hardening in Eswyt-3, Eswyt-5, Eswyt-10,
and Eswyt-11, but decreased in Eswyt-1,
Eswyt-7, Eswyt-8, and Eswyt-9.Under non-
irrigated conditions, a positive effect on
grain number was observed in Eswyt-2,
Eswyt-3, Eswyt-4, Eswyt-8, Eswyt-9, Eswyt
-11, E’zoz, and Qayraqtosh, while a negative
effect was noted in Eswyt-5, Eswyt-6, and
Eswyt-10. The obtained data indicate that
pre-sowing seed treatment had an indifferent
effect on certain accessions under irrigated
conditions. However, under non-irrigated
conditions, most accessions showed an in-
crease in quantitative traits compared to the
control.A similar pattern of neutrality and
indifference to pre-sowing seed hardening
was also observed in studies conducted on
various cotton varieties [6].In the Eswyt-1
accession under irrigated conditions, all
studied traits, except for 1000-grain weight,
were higher compared to non-irrigated con-
ditions. However, in the hardened variants,
these traits were reduced compared to the
control.For Eswyt-2, these traits remained
almost unchanged.In Eswyt-3, under irrigat-
ed conditions, all traits except for 1000-grain

weight increased in the hardened variant. A
similar trend was observed under non-
irrigated conditions, although there was a
slight decrease compared to the irrigated tri-
als.For Eswyt-4, under irrigated conditions,
no significant differences were observed be-
tween the control and hardened variants.
However, under non-irrigated conditions,
the hardened variants showed higher values
compared to the control.In Eswyt-5, the
hardened seeds exhibited higher values un-
der irrigation compared to the control,
whereas under non-irrigated conditions, the
hardened variants had relatively lower val-
ues than the control.The Eswyt-6 accession
displayed indifference to pre-sowing harden-
ing in both irrigated and non-irrigated condi-
tions.For Eswyt-7, a slight decrease in the
hardened variant was observed under irrigat-
ed conditions. However, under non-irrigated
conditions, there were no differences be-
tween the control and hardened variants, ex-
cept for 1000-grain weight, which increased
in the hardened samples. Similar results
were obtained for Eswyt-8. In Eswyt-9, un-
der irrigated conditions, a slight decrease in
trait values was observed, except for 1000-
grain weight, which increased in the hard-
ened variant. Under non-irrigated condi-
tions, no significant differences were found
between the control and hardened vari-
ants.The Eswyt-10 accession showed indif-
ference between control and hardened vari-
ants under irrigated conditions. However,
under non-irrigated conditions, an increase
was observed only in 1000-grain weight.For
Eswyt-11, a slight increase in traits was not-
ed in the hardened variant under irrigated
conditions, while no significant differences
were observed under non-irrigated condi-
tions. In the E’zoz variety, no major differ-
ences were observed between studied vari-
ants under irrigated conditions. However,
under non-irrigated conditions, some traits
increased in the hardened variant, although
1000-grain weight significantly decreased.
In the Qayraqtosh variety, no significant dif-
ferences were observed between control and
hardened variants.

A previous study [7] showed that under
unfavorable conditions with limited water
availability, all studied cotton varieties expe-
rienced a sharp decline in productivity, but
this decline was not proportional.
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The yields of Tashkent-I and Express-I
varieties decreased significantly, whereas
I75-F and 108-F varieties were more adap-
tive to unfavorable conditions. The adaptive
abilities of these varieties were inherited by
first-generation hybrids.Another study [8]
noted that pre-sowing treatment of seeds us-
ing P.A. Henkel’s method [4] did not pro-
duce positive results, which could be at-

tributed to agroecological cultivation condi-
tions. Numerous studies have confirmed that
the location where seeds are grown also in-
fluences their sowing quality [9-11].

Thus, our study on pre-sowing harden-
ing of spring wheat seeds demonstrated that
some varieties responded positively to dif-
ferent irrigation regimes, while others re-
mained neutral or showed a negative re-
sponse to such treatment.

Table 2. Some Quantitative Traits of Spring Wheat Under the Influence of Pre-Sowing

Hardening
Indicators
Wheat | Irrigation . . . . . 1000-
Varicti | Condition NumberofSpi | SpikeWeig | NumberofG | GrainWei Grain
os s kes (pcs.) ht (g) rains (pcs.) ght (g) Weight
ControlHard (2)
ening

) control 14,40+0,20 2,04+0,05 34,65+0,45 1,48+0,08 42.71

Irrigated
Eswyt Hardening 12,90+0,50 1,81%0,08 29,85+1,25 1,30%0,07 43,55
-1 Non- control 12,40+1,20 1,44+0,07 24,27+0,57 | 1,00%0,09 41,20
Irrigated | pardening | 10,94+0,64 | 1,35:0,12 | 24,60+2,50 | 0,96+0,08 | 39,02
control 14,50+1,10 2,38+0,47 39,00£2,50 | 1,74+0,36 44,62

Irrigated
Eswyt Hardening 13,85+1,25 2,28+0,11 38,50+£2,30 | 1,70+0,05 44,16
-2 Non- control 12,10+£0,50 1,60%0,29 29,15+1,55 1,14+0,25 39,11
Irrigated Hardening 12,50+1,33 1,87+0,13 | 34,30+2,33 | 1,36+0,10 | 39,65
control 12,05+1,05 1,73+0,47 26,95+1,65 1,28+0,34 47,50

Irrigated
Eswyt Hardening 13,75+0,05 2,17+0,13 34,00£1,40 | 1,57+0,07 46,18
-3 Non- control 11,45+0,65 1,58+0,15 25,40£1,60 | 1,13+0,12 44,49
Irrigated Hardening 12,30+0,87 1,81+0,26 | 30,57+2,38 | 1,34+0,20 | 43,83
control 14,53+0,18 2,20+0,13 37,50£1,80 | 1,69+0,09 45,07

Irrigated
Eswyt Hardening 14,65+0,25 335£1,40 | 37,40£1,00 | 1,73+£0,01 | 46,26
-4 Non- control 11,65+0,15 1,460,03 | 26,85+2,05 | 1,08£0,05 | 40,22
Irrigated | fardening 14,00£1,00 | 2,37+035 | 37,35+3,57 | 1,530,225 | 40,96
control 13,63+0,51 1,93¢021 | 35,10£1,84 | 1,45+0,13 | 41,31

Irrigated
Eswyt Hardening 14,13+0,64 | 2,13+0,11 | 37,331,64 | 1,62+0,08 | 43,40
-3 Non- control 12,40+0,10 1,80£0,01 | 33,60+1,30 | 1,73£0,37 | 51,49
Irrigated | fardening 11,53+0,22 1,31£0,10 | 24,23+1,98 | 0,98+0,07 | 40,45
Irrigated control 13,23+0,29 1,81£0,12 | 31,67+1,64 | 1,29+0,08 | 40,73
Non- Hardening 12,67+1,24 1,80+0,14 | 31,77+2,89 | 1,32+0,10 | 41,55

Eswyt | Irrigated
-6 Irrigated control 12,00+0,00 1,42+0,10 26,45+0,95 1,01+0,07 38,19
Non- Hardening 11,30+0,53 1,44+0,09 | 25,83+1,44 | 1,05£0,07 | 40.65

Irrigated

11
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Table 1 (continued)

Irrigated control 13,03+0,11 2,10£0,13 | 32,30+2,07 | 2,14+0,86 | 66,25
Non- Hardening 12,87+0,62 2,0240,06 | 30,13+0,84 | 1,49+0,06 | 49,45

Eswyt | lIrrigated
-7 Irrigated control 11,15+0,55 1,64+0,07 27,20+0,70 | 1,20+0,04 44,12
I Non- Hardening 11,22+0,52 1,64+0,12 | 26,47+1,76 | 1,21£0,09 | 47,51

rrigated
Irrigated control 13,83+0,62 2,00£0,20 | 35,30+3,13 | 1,49+0,14 | 42,21
Non- Hardening 12,90+1,07 1,83+0,48 | 32,33+2,76 | 1,35+£0,33 | 41,76

Eswyt | Irrigated
-8 Irrigated control 12,60+0,20 1,50+0,11 29,25+1,45 1,06+0,11 36,24
I Non- Hardening 11,90+0,33 1,63£0,07 | 30,23+0,76 | 1,20+0,07 | 39,70

rrigated
Irrigated control 13,95+0,80 2,2340,07 | 34,03+2.42 | 1,58+0,04 | 46,43
Non- Hardening 12,83+0,04 1,76£0,08 | 27,60+1,07 | 1,65+0,61 | 59,78

Eswyt | Irrigated
-9 Irrigated control 11,45+0,25 1,50+£0,03 | 24,95+0,25 | 1,00+0,03 | 40,08
o | Hardening | 11836064 | 1542005 | 26304147 | 1024004 | 38.78

rrigated
Irrigated control 14,80+0,73 2,16£0,11 | 34,68+3.22 | 1,61+0,10 | 46,42
Non- Hardening 13,90+0,33 2,2240,09 | 36,87+0,42 | 1,67+0,06 | 45,29

Eswyt | Irrigated
101 frrigated control 12,0040,30 | 1,58+0,02 | 28,75+0,65 | 1,15+0,01 | 40,00
I Non- Hardening 10,53+0,51 1,48+0,16 | 24,80+1,53 | 1,11+0,14 | 44,76

rrigated
control 15,33+0,62 1,99+0,18 | 37,87+2,18 | 1,51+0,16 | 39,87

Irrigated
Eswyt Hardening 15,40+0,33 2,2740,07 | 39,93+1,98 | 1,71+0,05 | 42,83
-1 Non- control 13,25+0,85 1,59+0,05 | 30,55+0,75 | 1,19+0,00 | 38,95
Irrigated Hardening 13,75+0,35 1,73+0,15 | 33,40+1,90 | 1,29+0,10 | 38,62
control 14,23+0,69 2,2840,31 | 37,50+2.93 | 1,64+0,17 | 43,73

Irrigated
Hardening 12,87+1,71 2,00£0,44 | 34234322 | 1,51+0,33 | 44,11
E’zoz Non- control 11,75+0,05 1,73£0,09 | 32,30+0,70 | 1,30+0,06 | 40,25
Irrigated Hardening 12,33+0,16 1,51+0,12 | 34,47+1,36 | 1,07+0,11 | 31,04
control 14,77+0,18 2,01+0,15 | 42,7742.89 | 1,43+0,14 | 33,44

Irrigated
Qay- Hardening 14,73+0,36 2,1740,07 | 40,80+1,87 | 1,59+0,00 | 39,00
raqtos Non- control 12,10+0,40 1,4840,19 | 31,40+£2,80 | 1,08+0,16 | 34,40

h

Irrigated | fardening 12,3340,16 1,510,12 | 34,47+136 | 1,07£0,11 | 31,04

Thus, our study on pre-sowing harden-
ing of spring wheat seeds demonstrated that
some varieties responded positively to dif-
ferent irrigation regimes, while others re-
mained neutral or showed a negative re-
sponse to such treatment.
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Anoamna

Maxkanaoa I1.A. 'enxensv 20ici Ootivin-
wa e2y anovlHOaebl MYKbIMOApObl Uibl-
noikmuipyovly  CUMMUT  xanvikapansix
monmamacuvina sxcamamoin 11 dcazovix Ou-
oail yneici MeH JHcepeinikmi celekyusmbly 2-
copmuinbly (Dv303, Kaupakmac) enimoinik
beneinepine acepi sepmmendi. 3epmmeynep
CYapmManvl HcaHe CyapblIMAatimvlH A2pOIKO-
JOSUSILIK — JHCAR0AUNapoa  HCYpeizinoi.
Tooicipube 6apvicvinOa MYKLIMOApOvl Al-
ObIH alla WBIHBIKMBIPYObIH MACAKMARbL 0dH
CAHbIHA, MACAK CAIMAbIHA, OCIMOIKMIY
JHcannvl OHIMOINIZIHE JiCOHE KYPRAKUIBLIbIK
JcagoaliviHa  Oellimoeny epexuienikmepine
bIKNAIbL 0A2ANAHObL. AnbiHeaH Hamudicenep
buoaii  eeHOMUNMEPIHIY  WBLIHLIKMbIPYEA
apmypni  Oeneetide cayan  OepemiHin
Kepcemmi, coHbly He2i3iHOe onap oH, beli-
mapan JicaHe mepic peaxkyusi MmonmapwvlHa
acikmenoi. Cyapmanel dcazoauda Keuobip
yreinepoe OHIM KepCcemKiumepiHiy
MypaKkmauysvl Oaukaica, CyapbliMatimsliH
Jrcagoaiioa zepmmenicen yacinepoiy 6acvim
benicinde 6Oaxvliay HYCKACbIMEH Calbl-
CMbIPEAHOA MACAKMAZbL 09H CAHbL MEH Mda-
CaK CalMAablHblY APMKAHbL AHLIKMAIObI.
Byn myxeimowl e2y andvinoagvl wblHbIKMbI-
Py MOCLIHIY  KYPRAKWbLILIKKA — Me3iM-
Oinikmi apmmuipyoa J4cane Hcazoblk buoati-
OblH OHIMOINIK dneyemin cakmayoa muimoi
azpomexHukanvlk 20ic  601a  anamulHbIH
Kepcemedi.

Tyuinoi cozoep: UWLIHLIKMBIPY,
myKeimoap, ouoail, 0aH, Macak, OaKwviiay,
bLIEANIOBLIBIK.

Mamepuan 6acnaza 05.02.26 mycmi
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YPOXAWHBIE IPU3SHAKH
PA3JIMYHBIX COPTOB SIPOBOM
MNINEHUIbI
HI. FOnycxanos, 3.J1. AOgypa3zakoBa,
C.K. MeaueB, M.P. Mapionosa,
T.A. bBo3opoB
Hnemumym eenemuxu
u sKCcnepumenmavHou Axademuu HayK
Vsbexucmana, Tawkenmckas obaacme,
Kubpaiickuii pation, e. FOxopu-IO3
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Annomauyusn

B pabome nposedeno ucciedosanue
BIUAHUSA NPEONOCEe8HOU 3aKAIKU CeMAH Ha
HeKomopvle  NoKazamenu  YportCarHoCmu
00uUHHaOyamu 0opasyo8 Apoeol NUUEeHUYbL U3
MeNHCOYHAPOOHOU — KOJLIeKYUU
(Eswyt-1 — Eswyt-11), a maxoce 08yx mecm-
HbIX copmoe nuteHuyvl — E’zoz u Qayra-
qtosh. Hccneoosanus npoeoounuce  pasiuu-
HbIX A2POIKONIOSUYECKUX YCIO0BUAX: NPU OpPO-
weHuu u 8 ycrosusax deguyuma eracu 0Oe3
opowenus. B xo0e sKkcnepumenma oyeHusa-
JI0Cb BUAHUE NPEeOnoCce8Hol 0bpabomku ce-
MAH Ha hopmuposanue 21eMeHmo8 NPooyK-
MUBHOCMU PACMEHUU, 8KAIOYASL KOIUYECTNBO
3epeH 6 KoJoce, Maccy Koioca u obwue no-
Kazamenu ypooscatinocmu. Ilonyuennuvle pe-

3YIbMAmuvl NOKA3AAU, YMO Peaxkyusi uccieoy-
eMbIX 2eHOMUNO08 NUEeHUYbl HA Npeonoces-
HYI0 3aKAIKY CywecmeenHo pasnudanacs. Ha
OCHOBe Xapakmepa U3MEeHeHUll U3VUYeHHble
00pasyvl ObLIU YCIO0BHO PA30eleHbl HA MPU
OCHOBHble 2pYNNbL: € NOJOACUMETLHOLU,
HeUMpAanbHOU U OMPUYaAmenbHoU peaxyueu
Ha 00pabomKy Kaxk 6 YCI08UAX OpOUleHus,
mak u 6e3 opowenus. Y uacmu 06pasyos
npeonoce8Hast 3aKaiKa 8 YCI08UAX OPOULEHUs
He OKA3a/a 8bIPANCEHHO20 BIUAHUSL HA NOKA-
3amenu NpOOYKMUSBHOCMU U XAPAKMePU308a-
Jack HeumpanvHou peakyuel. B mo oice epe-
Ms 8 YClosusx 0e3 opouleHus 60NbUUHCINGO
UCCTIE008AHHBIX 0OPA3Y08 NPOOEMOHCMPUPO-
sanu ygeiuyeHue u3yyaemvlx nokazameineu
N0 CPABHEHUI0 ¢ KOHMPOIbHbIMU 8APUAHMA-
mu. Ilonyuennvie danHvle ceudemenbCmayom
0 NepcneKmMuBHOCMU NPUMEHEeHUs. Npeono-

CIMMYT CEBHOU 3aKAIKU CeMAH 8 Kayecmee azpomex-

HU4YeCKoeco npuema 0I5l NOBbIUEHUSA yCI’I’lOIZ-
queocmu }lp0601/7 nuwerHuysbl K 3acyulliu6bim
YCHo8UAM U COXPAHREHUS YPOGBGHA ypODfCCllZHO-
cmu.

Knroueswie cnosa: 3aKkaiueavue, ceme-

Ha, NWeHuya, 3epHo, KOJIOC, KOHMPOIb,

BIIAHCHOCMb
Mamepuan nocmynun ¢ pedakyuio
05.02.2026
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*b.0. [lagponos’, E.M. Op3uesd’
'Kapwunckuii 2ocyoapemeennviii ynusepcumem, 2. Kapuu, Y36exucman
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Annomauus

Oonotl u3 8adxicHeuwux 3a0a4 Co8peMeH-
HO20 cenbcko2o Xxossiicmea Yzbexucmana
A615emcsi  NosvludeHue  NPoOYKMuUEHOCMu
CeNbCKOXO03AUCBEHHBIX JHCUBOMHBIX U (-
(exmusHocmu pacmenuesooCcmsd, 4mo 60
MHO2OM C853AHO C HEe0OX0OUMOCbIO OOPbL-
Ovl ¢ 6pedumensamu Ky1bmypHuIX pacmenutl u
2eNbMUHMO3AMU OOMAUHUX Hcugomuvix. Cy-
WecmeeHHY0 POollb 8 SMUX NPOYeccax uepa-
om 6ecno360HOYHbIE JHCUBOMHBIE, OMHOCH-
wuecs k muny Mollusca. Monntocku wupoko
PACNPOCMPAHERbL 8 PA3TUYHBIX NPUPOOHBIX
U A2pOIKONO2UYECKUX 30HAX Pecnyonuxu u
OKA3bI8AIOM 3HAYUMENbHOE GIUAHUE KAK HA
cenbCKoe X035UCmeo, maxK U Ha CAHUMAapHo-
INUOEMUOTOSULECKOe COCMOSAHUE OKPYHCAIO-
wetl cpeovl.

Hexomopule 6uowl monnockos, npeumy-
WecmeeHHO HazeMHble (YOpMbl, NO8peHcOa-
tom Ooavuioe KOAUYEeCmeo CenbCKOXO03Al-
CMBEHHbIX KYIbMYp, 6KII0YAs 0B0WHDbIE,
baxuesvie, 3epHOBbIE U KOPMOBbLE PACHEHUS,
HAHOCA — 3HAYUMEAbHLIL — IKOHOMUYECKUL
yugepb azponpomuluieHHOM) KOMNILEKC).

Maccosoe pasmHodicenue o0omoenbHbIX
8U008 NPUBOOUM K CHUINCEHUID VPOICAUHO-
cmu, yxyouleHuio Kaiecmeda NpoOyKyuu u
OONOJHUMENbHLIM 3aMpamam Ha nposede-
HUe 3aUUMHbBIX MEPONPUTNULL.

Kpome mozo, mHozcue 6udvl MONLIIOCKO8
UMeIom 8AHCHOE MEOUYUHCKOE U 6emepuHap-
HOoe 3HaueHue, NOCKOIbKY CLyicam npome-
HCYMOUHBIMU XO35e8aAMU DPATUYHBIX BUO08
2eILMUHIMOE YelloBeKd U NO360HOYHBIX JHCU-
gomubvix. OHU yYaACmEyom 8 noooepiICanHull
NPUPOOHBIX 0YA208 NAPAUMAPHBIX 3A00]ie-
8aHUll, CNOCOOCMBYIOM COXPAHEHUI0 U pac-
npocmpanenuto  8030youmenei  UH8a3ull,
mem camviM NOO00EPHCUBASL INUOEMUUECKUE
u snuzoomuyeckue npoyeccol. Mzyuenue 6u-
008020 cocmasa, IKOA02UU U XO3AUCINEEHHO-
20 3HAYEHUSA MOMNIOCKO8 umeem 00abuoe

3HaueHue O paspabomru 3P@HeKmusHbIX
Mep 6uonoeuueckoeo KOHmpoas, npopuiax-
MUKU NAPAZUMAPHLIX 3a001€6AHULL U COXPA-
HeHUsl YCMOUYUBOCIU A2POIKOCUCTIEM.
Knrwueewvie cnosa: monnwcku, Mollus-
ca, HazemHvle MONIIOCKU, CEeNbCKOe XO035U-
Ccmeo, epedument PpAcmeHull, 2eibMUHmMbL,
NPOMENCYMOYHbIE X035e6d, Napa3umapHvie
3a601€8aHUs,  HNUVOMUUECKULl  NPOYecc,
INUOEMUYECKULL NPOYECC, A2POIKOCUCTIEMDbI,
ouonocuueckoe pazHooopasue, Yzoexucman.

BBeaenne. MOJIJIIOCKH SIBIISIFOTCS OJI-
HOI W3 HamOojiee MHOTOYUCIEHHBIX U DKO-
JIOTUYECKH 3HAYUMBIX TPyMHN Oecro3BOHOY-
HBIX JKMBOTHBIX, IIMPOKO PaCHpPOCTpPaHEH-
HBIX B Pa3JIMYHBIX MPUPOJHBIX M AHTPOIIO-
TE€HHBIX 3KocucTeMax. OHU UTPAIOT BAXKHYIO
ponb B (YHKIIMOHUPOBAHUU BOJTHBIX U
HA3eMHBIX OHOTEOIIEHO30B, YYacTBYIOT B
mpolieccax KpyroBOpoTa BelIeCTB, (OpMU-
pPOBaHUU TUIIEBBIX IENEH W TOAJECpKAHUU
3KOJIOTMYECKOT0 paBHOBecHs. B TO ke Bpe-
MsI MHOTHE BUJbI MOJUIFOCKOB MMEIOT OOJIb-
II0€ XO3SIMCTBEHHOE, MEIUILIMHCKOE U BETE-
PUHApHOE 3HAYEHUE.

Ha Tepputopuu Y30ekucrana MOJUIIOC-
KM TIPEJICTaBIICHBl Pa3HOOOpPa3HBIMU JKOJIO-
THYECKUMHU TPYIIIaMHU, OOUTAIONIMMU KakK B
MIPECHOBOJIHBIX BOJOEMAx, TaK U B Ha3eM-
HbIX OmoTtomnax. OcoOblli HHTEPEC BHI3BIBAIOT
BHJIBI, PAaCTIPOCTPAHEHHBIC B FOKHBIX PETHO-
Hax CTpaHbl, IJI€ NPUPOJAHO-KIUMATHUECKUE
YCIIOBHSI, HAJIMYUE OPOCUTENIbHBIX CUCTEM M
AKTMBHOE CEJILCKOXO3IHCTBEHHOE OCBOECHHUE
TEPPUTOPHUI CO3MIAIOT OIATOMPHUITHBIE YCIIO-
BUS [ MX MaccoBOro pa3BuTHs. MHorue
Ha3eMHBIE MOJUTIOCKH SIBJIIIOTCSI BpEIUTEN -
MU CEJIbCKOXO3SICTBEHHBIX KYJIbTYp U CIO-
COOHBI HAaHOCHTH 3HAYUTENBHBIN yIIepo ar-
POTIIPOMBIIIEHHOMY KOMILIEKCY, MOBPEXAast
3€pHOBBIE, OBOIIHBIE, KOPMOBBIE M IIJIOJIO-
BbI€ PACTEHHS.

15
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B ycrnoBusix pa3zBUTOrO *KWBOTHOBOI-
CTBa fora Y30ekucraHa rnpobjeMa u3ydeHus
MOJUIIOCKOB KakK IPOMEKYTOUYHBIX XO35€B
TeJIbMUHTOB MPUOOpPETAET 0COOYI0 aKTyaslb-
HOCTh B CBSI3U C pacupocTpaHeHHeM dac-
M0JIE3a, OPUEHTOOMIBrapiuo3a U JIPYTHX
napa3uTapHbIX 3a00JIeBaHU.

B nocnennue roasl B pe3ynbrare pac-
LIIUPEHUS] OpPOIIAEMbIX 3€Melb, U3MEHEHUS
TUAPOJOTHYECKOTO PEXUMa M aHTPOIOTEH-
HOT'O BO3/IE€HCTBUS HAOII0AAETCs N3MEHEHHUE
apeaJioB U YBEIUYEHUE YHUCICHHOCTU OT-
JIENbHBIX BHAOB MOJUIIOCKOB. DJTO CHOCOO-
CTBYeT (POPMHUPOBAHUIO HOBBIX MPHPOTHBIX
OYaroB IMapa3UTapHBIX 3a00JEBaHUN U Tpe-
OyeT TpoBeICHUS KOMIUICKCHBIX HCCIIEI0-
BaHUU WX (ayHbI, SKOJIOTUU U XO3SICTBEH-
HOro 3HaueHus. M3yueHue BUJOBOrO coCTa-
Ba MOJUIIOCKOB, OCOOEHHOCTEH WX pacmpo-
CTpPaHEHMS, HKOJOTMYECKUX MPEANOYTCHHI
U pOJIU B Iepeslaye reJIbMUHTOB UMEET BaX-
HOE 3Ha4YeHHUe I pa3paboTku 3hPeKTHB-
HBIX Mep OHMOJIOTHYECKOTO KOHTPOJIS U IPO-
(dunakTuKu 3a00J€BaHUN JKMBOTHBIX U 4Ye-
JIOBEKA.

B cBs3M ¢ 3TUM LIeNbIO HACTOSALLIEH pa-
OOTHl SBIIETCS HCCIENOBAHHE BHIOBOIO
coCTaBa, 0COOEHHOCTEN pacpoCcTpaHEeHUs U
9KOJIOTUYECKHUX XaPAKTEPUCTHK MOJUTFOCKOB
BOJHBIX M Ha3eMHBIX DKOCHCTEM Iora Y30e-
KHACTaHa, a TaK)Ke OLIEHKA UX X034iCTBEHHO-
0 ¥ 3IIHU300TOJIOTHYECKOT0 3HAUCHHS.

Marepuanbl U Meroabl. Matepua-
JIOM IS WICCJICTIOBAHUS TOCIYKHJIM MOJI-
JIIOCKH, COOpaHHBbIC B BOAHBIX M Ha3EeMHBIX
9KOCHUCTEMAaX HOKHBIX PETHOHOB Y30eKuCcTa-
Ha, BKIIO4Yas Tepputopuu Kamikagapbun-
ckoii u CypxaHnapbuHCKOM obmacteid. Coop
Marepuaia MpoOBOAWIICA B Pa3IUYHBIX MPU-
POIHBIX W aHTPOMOTCHHBIX OWOTOMax: pe-
Kax, KaHajaX, KOJJIEKTOpaxX, apbhlkax, BOAO-
XpaHWIHINAX,  POJHHMKAX,  OOJOTHCTHIX
y4acTKaxX, a TaKKe€ Ha CEeJIbCKOXO35HCTBEH-
HBIX YTOJbAX W IPUIIETAIOLIUX TEPPUTOPHU-
sax. B xone uccnegosanuii Obl1n 00CIeq0Ba-
Hbl paBHUHHbBIEC, MPEITOPHBIE U YaCTHUYHO
CPEIHETOPHBIE 30HbI PETHOHA.

COop  MOJITIOCKOB  OCYIIECTBIISICS
MapHIpyTHBIM U CTAallMOHAPHBIM METOAaMH
B BECCHHUU, JICTHUN W OCEHHUH IMEPHOIBI.
BoaubIx MOUTFOCKOB cOOHMpanu Bpy4YHYIO, a
TaKKe C UCIOJIH30BAaHUEM THIPOOHOIOTHYEC-
CKHX CA4yKOB, ITMHIICTOB U METAIUNTHYCCKUX

CUT ¢ MenKo# sueeit. OOpasnpl 0TOMpATUCH
C TIOBEPXHOCTH BOJHOH pPacTUTEIbHOCTH,
KaMHEeH, JTOHHBIX OTJIOKEHUH U OeperoBbIX
y4acTKOB BOA0EMOB. HazemHBIX MoOJUIIOC-
KOB COOHMpaay BpPYYHYIO Ha MOBEPXHOCTHU
MOYBBI, MIOJT KAMHSIMH, CPEIIU PACTUTEIBHBIX
OCTaTKOB M B YBIQXKHEHHBIX y4acTKax arpo-
1IEHO30B. [ KaKJ0ro MyHKTa (PUKCHpOBa-
JIUCh OCOOEHHOCTH MECTOOOHMTAaHUS, THII
BOJOEMa, XapakTep cyOcTpaTa W CTENEHb
YBIIQXKHEHUS CPEJIBI.

Omnpenenenne BUIOBOTO COCTaBa MOJI-
JFOCKOB TIPOBOJIMIIM HAa OCHOBE MOP(}OIIOTH-
YECKUX M KOHXOJIOTMYECKHX TMPU3HAKOB pa-
KOBHHBI C UCIIOJIb30BAHUEM OIpeAeIuTeNeH
U METOJMYECKUX PEKOMEHIAINU 10 UCClie-
noBaHuio0 MoiuttockoB CpenHeit Asuu. Ilpu
UACHTU(PHUKAIIMN YYUTHIBATUCH (dopMa U
pa3Mepbl paKOBUHBI, KOJTHYECTBO 000POTOB,
OCOOCHHOCTH YCThSl, OKpacka M XapakTep
noBepxHocTu. CHcTeMaTHYecKoe I0JI0XKe-
HUE BHUJIOB OMPEEISIOCh B COOTBETCTBUH C
oOmenpuHATON Kiaccudukanue  Tuma
Mollusca.

J171st OLleHKH SKOJIOTHYECKUX 0COOEHHO-
CTel BMJOB aHAIM3UPOBAIUCH YCIOBUS HX
oOuTaHMsA, PACIPOCTPAHEHHE [0 Ppa3IHy-
HbIM OMOTONAM, BCTPEYaEMOCTh M YHUCIICH-
HOCTb. Oco0oe BHHMMaHUE YIENsIOCh BH-
JlaM, UMEOIIUM XO3SIICTBEHHOE, MEIHMIINH-
CKoe M BeTepuHapHoe 3HaueHue. [Ipu usy-
YEHUH POJIM MOJUIFOCKOB KakK MPOMEXKYTOU-
HBIX XO35I€B TEIbMHHTOB HCIOJIH30BAIUCH
JUTEpaTypHBIE TaHHBIE, a TAKXKE CBEJCHUS O
3apaKEHHOCTH MOJUTFOCKOB JTMYUHOYHBIMH
CTaIusIMH TPEMAaTO]l, BBISIBICHHBIMH B HC-
CJIeyEeMbIX paliOHaXx.

[Tony4yeHHble MaTepuaibl ObLTH CHUCTE-
MaTH3HPOBAHBI M MPOAHAIN3UPOBAHEI C IIe-
JIbIO BBIABIICHHUSI OCOOCHHOCTEH (hayHBI MOJI-
JIFOCKOB fora Y30eKHCTaHa, X SKOJIOTHYe-
CKOM NpPUYpPOYEHHOCTH M XO3SHCTBEHHOTO
3HAYEHUSI.

PesynbraTrel M o0cyxknaeHue. 3Haue-
HUE MOJUIIOCKOB, KaK MPOMEXYTOUYHBIX XO-
35€B TEJIbMHHTOB, HIMPOKO H3BecTHO. Ilo
uccaenoanusm T.A.I'mneuunckont [1] mns
400 BHIOB TpeMaroj, NEPBBIMU IPOMEKY-
TOYHBIMH XO35I€BaMH CIIY)KaT MOJIIFOCKH.
OTO CBHJETENBCTBYET O MPOYHOCTU CBSI3EH
MEXIy TPEMaToJaMH M MOJUTFOCKAMHU M WX
MEPBBIMU IPOMEKYTOUHBIMH X035€BAMHU.
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Boanbie MOLIIIOCKH
CewmeiictBo Lymnacidae
Rafinesque, 1815

Pon Lymnaea Lamark, 1799

Bun Lymnaea truncatula
1774)

PakoBuna (Puc.1.0) BbICOKO KOHMYE-
CKasl, TOHKOCTCHHAsI, KOPUYHEBAST WU TEM-
HO-KOpUYHEBasi, cepas, ¢ 4-5 paBHOMEpHO
HapacTalOIUMH  000pOTaMH, TaHTEHT-JIU-
Hus npsimasi. [locneanuii 060poT HE B3IY-
ThIil. OOOPOTHI 3aBUTKA CHJILHO BBIMYKIIBIC,
CTyIlEHYaThle, pa3felieHHbIE OYeHb TIIy0O0-
KHM, TIOYTH HE CKOILIEHHBIM IIIBOM. YCThe
OBaJIbHOE C MPAMBIM yrioM. Ilymok ¢ y3koi
IEIBIO.

Pasmepsbl pakoBunbl: BP — 3-3,5 mm,
P — 5-10 mm.

MecToHaxoxaeHHe: OOHApYy>KeH y Ka-
Hana XazapOar, npenropesax Kyxuranr, Ka-
parena, Kyuruprar, Kaccanrar, B CypxaH-
[epabanckoit u Kurabo-Illaxpucad3ckoit
KoTioBuHaxX. [lo pesymbraTam wuccienoBa-
HUW BHJIOBOTO COCTaBa, CUCTEMATUYCCKOMY
aHAJIN3Y U DKOJIOTUU MOJUTFOCKOB BOJIHBIX U

(Muller,

Pacnpoctpanenue: stor EBpomneicko-
cubupckuii Bua B CpenHeil As3um pacrpo-
cTpan€H noBcemMecTHO [3]. B 10KHBIX paiio-
Hax Y30ekucTaHa pacrpoCTpaHEH y BOO-
XPaHUIINIL Yukn3un u OxHO-
CypxannapeuHckoe, o Oeperam Illepaban-
napbu u I'yzaprapsu.

BecHnoit Lymnaea truncatula BcTpeda-
eTcs B Pa3IUYHBIX OMOTOMAx MPEATrOPHON U
PaBHUHHOU 30HBI.

Xo3sicTBeHHOE 3HaueHue: L.truncatula
SBJIAETCS IPOMEKYTOUHBIM XO3MHOM T€Jlb-
MUHTOB, UIMPOKO pPAaONpPOCTPAHHEHBIX Y
KpyNHOTo poraroro ckora u osen B Cpen-

Ha3eMHBIX JKOCHUCTEM [ora Y30eKuCTaHa.
Mouttocky, Kak IPOMEXYTOYHBIE XO03s€Ba
TeJIbMUHTOB, IIPEICTABIICHBI ABYMs 3KOJIO-
TUYECKUMHU TPYNIIAMHU U [I03TOMY MBI IIOIIbI-
TaeMCsl HUKE IIPUBECTU JAHHBIC 110 KAXKI0N
IPYyIIE OTAEIBHO.

Okosiorusi: OOWUTaeT Kak B CTOAYMX,
TaK U B TEKYIIUX BOJOEMAax M B Pa3IMYHBIX
3eMJISIHBIX Ouortomnax. Hepeako ero MoxkHO
YBHUJIETb BHE BOJbI HA CTEHKAX apbIKOB, KOJI-
JIEKTOPOB, Ha CKajlaX, YBJIaKHEHHBIX OpbI3-
raMy BOJIOIA/I0B U 10 Oeperam pek Moj Chl-
peIMU KaMHsIMH. OOHUTAET TaKXKe Ha MOKPBIX
IIOBEPXHOCTAX U NEPECHIXAOIUX BOLOEMAX
U Ha IOJISIX, BAOJIb apbIKOB U Y ype3a BOJBL.
YacTo KUBET B OBICTPOTEKYLIMX OPOCUTEIb-
HbIX KaHanax. MHoraa B GonplioM Kosmye-
CTBE BCTpedaeTcsi y OeperoB paBHUHHBIX
Bogoxpanmwmil (Tamumapmxanckoe, Yum-
Kyprauckoe, Ilaukamapckoe, Kusumicys-
ckoe). Ilo mannsim B.B.I'opoxoBa [2] sTOT
BUJI XOPOULIO IpUCIIOCaOIMBAETCSI Ha HOBO-
OCBaMBaEMBbIX YEJIOBEKOM TeppuTopusax. Ha
HCCIEA0BAHHOW HaMM TEPPUTOPUHU — CaMBII
MHOI'OUYMCJIEHHBIN BUJL.

Hell Asun [4]. Ocenbto (B CeHTAOpe U OK-
TA0pE) MOJUIIOCK 3apaxE€H JTUYMHKAMH Tpe-
MaToJ CHJIbHEE, YeM BecHOHW (B maprte). 3a-
paKeHHEe MPOUCXOIUT BECHOW (KOHEI] MapTa
-Ha4yajo ampens) W B KOHIIE JieTa, Hadaie
oceHU (aBrycT-ceHTs0pb). Jluumnku ¢ac-
IIMOJ TIEPE3MMOBBIBAIOT B MOJUIIOCKaxX Ha
Pa3NUYHBIX CTAIUAX (CTIOPOLMCTHI, PEAUU U
T.1.). llpoueHT rubenu HMHBAa3MPOBAHHBIX
MOJUTIOCKOB BBIIIE, YeM y HEMHBa3UpPOBaH-
HbIX. VICTOUHMKOM 3apakeHUs KHUBOTHBIX
dacumonamMu ciayxar pydybHM JIETHHUX IacT-
OuI, rae B OOJBIIOM KOJHYECTBE OOHTAET
IPYIOBUK.

17
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HauOonbiiass WHBa3HpPOBAHHOCTH MOJI-
JIOCKOB (hacIroaMu HaMu B I0)KHOM Y 30e-
KHCTaHE 3aperuCcTPUpPOBAaHA BECHOM M Oce-
HBIO.

[Tocnemaue TOABI B FOXKHBIX 00JACTAX
V30ekncrana, Mecta OOHMTaHHSA — OHMOTOIIBI
3TOrO BUJA CTAIM PACIIUPATHCA. Y 1OOHBIE
IKOJIOTHYECKUE YCIIOBUSI B HEKOTOPBIX PETH-
OHax fora Y30eKucTaHa MPHUBEIH K PACIIH-
peHuIo 04aroB (aciuobl OOBIKHOBEHHOM.

Bun Lymnaea auricularia (L., 1758)

PakoBuna (Puc. 2.a) yxoBuaHas wiu
YXOBUIHO-KOHUYECKAs, OneHO-KEnTAs,
TOHKasl, Xpymkas, ¢ 3-4 00opoTamMu, Me ICH-
HO W IJJaBHO HApacTaIOIIMMH, TAHTCHT JIU-
HUs BorHyTas. [locnemHuii 000pOT pe3Ko
pacIIpeHHBIA ¥ COCTABIISET MOYTH BCIO pa-

KoBUHY. OOOpOTHI 3aBUTKa c1abo TIpylie-
BUJHO BBINYKJIbIE. YCTb€ OYEHb OOJBIIOE,
MIUPOKO oBaibHOE. IIynok mosHOCTRIO MM
HOYTH IOJHOCTBIO 3aKPHIT KOJIYMEJSPHBIM
KpaeM yCThsl.

Pa3smeps! pakoBunbl: BP — 25-29, IIIP —
18-20 Mm.

MecranoxomMaenue: Bcrpeyaercs B Ka-
MalIMHCKOM, ['y3apckoM, JapKyprainckom,
baiicynckom, Kurabeckom u laxpucadbekom
paifoHax 1ora Y30eKkucraHa.

Okonorusa: OOuTaer B pa3lMYHbBIX BO-
noémax, a Takke B JIy)kax, 0osioTax, 03épax
U TIpy/ax, 3apOCIIUX BOJHOW PacTUTEIHHO-
CThIO. Bblep)kuBaeT pasiauuHbBIC TemIiepa-
Typsl Boabl. M30eraer mepechIxarommx BO-
JI0EMOB [3, c. 56].

Puc: 2. a - Lymnaea auricularia; 6 - Lymnaea subdisjuncta (opuruHan)

PacnpocTpanenue: maneapKTUYECKUIA
Bua. Ha rore Y30ekucrana pacnpocTpaHéH B
MIPErOPHBIX U PAaBHUHHBIX 30HAX, a TAK)KE B
HACEJIEHHBIX MYHKTaX U UX OKPECTHOCTSIX.

XO03SIICTBEHHOE 3HAYEHME: YIIKOBBIN
NpYAOBUK — L.auricularia B 30HaX OpOIIEHUs
u o6BonHenus ora CHI' (B Tom uuncne Cpen-
Hell A3HuM) 3aperucTpHpOBaH KakK MPOMEXY-
TOUYHBIA X031uH F.gigantica . Kpome Toro,
JaHHBIM MOJUTIOCK M3 Y30ekuctana u Kazax-
CTaHa OTMEYEH, KaK IPOMEKYTOUHBIA XO35UH
Orientobilharzia  turkestanica  (A3uMOB,
1968; YBanueBa u ap., 1988).

Bun  Lymnaea subdisjuncta (Nevill,
1878)
PakoBuna (Puc.2.6) BBICOKO-

KOHWYECKasi, HEPaBHOMEPHO HCYEpPUYCHHAS C
nuHUSAMHU HapactaHus. O6oporoB 4-5 Hepas-

HOMEPHO 3apacTaroliuX, cJ1ad0 BBITTYKIIBIX,
TaHTeHT-JIMHUS BorHyTas. [locnennuit 0060-
pPOT KpYNHBIHA, 3aMETHO B3IYThIM WJIH YXO-
BHUJIHO PACIIMPEHHBIN. YCThe OBAIIBHOE C TY-
MM TMapHUCTO-MaJaTalbHBIM yriaoM. [lymox
3aKpBIT KOJUIYMEJSIPHBIM OOOPOTOM  YCThSL.
Pa3smeps! pakounsr: BP — 16-18, TP — 10-
12 mm.

MecToHax0XIEHUE: Ha TEPPUTOPHH FOTa
V36ekucrana coOpaH y OeperoB KaHaJOB,
KOJUIEKTOPOB, BojxoxpaHwmn Kamkanaps-
uHckoi nomuHbl U Cypxan-llepabanckoro
oaszuca. JKoyorusi: obuTaer Ha Oeperax pek,
KAaHAJIOB, MEJIKUX OPOCHUTENBHBIX ApPBIKOB, Ha
JUCTBAX KaMbllleld y OeperoB pek, B pOJIHU-
KaXx W BOJOXpaHWINLIAX, CPEAu 3apociei
pacTeHui.
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@urodun, [lenonumuodu,

PacnipocTpanenue: 1eHTpanbHO-a3HUaT-
ckuii Bua. Ha rore Y3bekucrana pacrmpo-
CTpaHEH IIOBCEMECTHO. MHOrouucieH Ha
paBHUHE U CPEIHETOPBE.

X0351IICTBEHHOE 3HA4YCHHUE:
L.subdisjuncta Ha rore Y30eKucTaHa oTMe-
YEH KaK HOBBII IMPOMEXKYTOUHBIM XO35MH
F.gigantica [5]. 9ToT Mosmtock Ha tore Ta-
JUKMKHCTAHA W3BECTEH B KayeCTBE IPOMeE-
AKYTOYHBIX X035€B, JUTIIIOCTOM:
Diplostomum candatum, D.mergi,
D.poracudium, D.spathaceum (Illurua un
[Tapunos, 1983; [Iurun, 1986).

Bun  lymnaea bactriana (Hutton,
1849)

PakoBuna (Puc.3.a) siineBuaHas wim
SIMIIEBUIHO-KOHUYECKasi ¢ 4-5 paBHOMEPHO
BBINYKJIbIMH 0OopoTamu. [locneanuii 06o-
poT B3ayTblii. TaHreHT-IMHUSA TOYTU Mps-
Masi, OB TNYOOKUMH, YIIMPEHHO CKOIIIEH-
HBIM.

YcThe OBalbHOE C PaBHOMEPHO H30-
THYTBIM MajlaTajdbHBIM KpaeM. [Iymok c y3-
kol mensio (Myxammanues, M33atyiiaes,
1990).

Pa3meps! pakoBunsr: BP — 16-18, II1P
—12-14 mm.

MecToHaxoxaeHne: 0OHapyKeH B apbl-
kax u poanukax lllaxpuca63ckoro, Kurtab-
ckoro u boiicyHckoro paiioHOB, y Oeperos
Bonoxpanwuiy Kamammuackoro m ['y3ap-
CKOI'0 palilOHOB.

DKOJOTUs: B YCIOBUSAX IOTa Y30eKu-
CTaHa OOMTaeT B MPECHBIX U COJEHOBATHIX
(B cOpocax KOJUIEKTOPOB) BOJaX, 03€pax,
pacrnonarasicb Ha KaMHSIX U Cpeld pacTH-
TenbHOCTU. YacTo BcTpedaercs B 3apOCiisX
BOJIHOW PpPACTUTENBHOCTU. BecHOW MHOro-
YHUCJIEH, & OCEHBIO MAJIOUHCIIEH.

PacnipocTpanenue: mupoko pacmpo-
CTPaHEHHBI LIEHTPAJIIbHOA3UATCKUN BUA. B
Bogoémax Cpeaneil A3uM pacnpocTpaHEH
OT PaBHHH JI0 BBICOKOTOPHH.

Bue CHI' — Adranucran u, BepasTHO,
3anmaxgabeiid Kuraii [3, c. 35].

Ha rore Y306ekucrtana BcTpedaercs mo-
BCEMECTHO.

XO035IMCTBEHHOE 3HAYE€HUE: IO JUTEpa-
TYpHBIM JTaHHBIM [6] Ha Boctounom [lamu-
pe OTMeYeH, KaK MPOMEXKYTOUHBIN XO3UH

pa3HBIX BUJOB TPEMaToJ, a Ha rore Tamku-
KHCTaHa — BIIEPBBIE OTMEUEH B KayeCTBE
MIPOMEKYTOUHOTO X03s1HA Fasciola
gigantica (llurun, apunos, 1983).
L.bartriana sBISeT ¢ OCHOBHBIM IPOMEX Y-
TOYHBIM XO3IUHOM (PACIIHOIBI THTAHTCKOU B
30HE OPONICHUSI U OCBOCHUS 3€MEJb Ha I0Te
CHI [7].

Ha Ttepputopun VY30ekucrana 3TOT
MOJLTIOCK SIBJISIETCS MPOMEKYTOYHBIM X035~
uHOM Tpematronel —  Orienthobilharzia
turkestanica.

CemMeiicTBO
Physidae Fitzinger, 1833
Pon Costatella Dall, 1870
Bun Costatella acuta (Drap.,1805)

PakoBuna siineBuaHas, Oenas WU
cBemio-xéntas (Puc.3.6). 3aBUTOK HU3KHIA,
ocTpbiii. Ero BbICOTa 3HAYUTENILHO MEHBIIIE
BBICOTHI ycThd. [locnennuit o6opot mapo-
BUJIHO B3IYyTHIM, MPU HEepexojie K Mpearno-
cieiHeMy 00opoTy obpasyer 1uiedo. O6o-
potoB 4,5-5.

Pasmepsl pakoBunsl: BP — 9,0-10,5;
P —5,5-8,7 mm.

MecToHaxoXaeHHe: OOHAapyKeH B
MPEeNrOpHBIX ¥ PaBHUHHBIX  MeCTax
My6apekckoro, Mupuiikopckoro, Kacan-
ckoro, Hwumanckoro, Illepabaackoro wu
V3yHckoro paitoHoB KamkagapbUHCKOW U
CypxaHaapbUHCKOM 00J1acTel.

Bcerpeuaercss B Bojoemax Ha TriryOuHe
0,25-0,40 cMm, MecTaMu OBIBAaIOT MHOTOYMC-
JIEHHBIMHA — OT 8 10 50-60 3K3./1Mm2.

OBpUOHOHT, QuTodui, KUBET Ha pac-
TEHUSAX U TUTACTCS UMHU.

Pacnipoctpanenue:  cpenuzeMHOMOp-
ckuii Bug. [lepenusas u Cpennsas Azust, Ap-
MeHust U AzepOaiimxkan. B Cpenneir Azun
LIIMPOKO PacHpoOCTPaHEH OT JOJIMHBI 10 BbI-
cokoropuii [3, c. 78].

DKkoJorusi: 00UTaeT B Py4bsiX, HEOOIb-
IINX peYKaX, POJHUKOBBIX U 3a00JI0YEHHBIX
MeCTaX, Ha PUCOBBIX M TPABSIHUCTHIX MOJISX,
B HMCKYCCTBEHHBIX MpyJaxX W CpPedH pPacTu-
TENbHOCTH [3, . 67].

CemeiictBo Planorbidae Rafinesque,
1815

Pon Planorbis Miiller, 1773

Bun Planorbis planorbis (L.,1758)
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Puc.4. a - Planorbis planorbis, 6

PakoBuna (Puc.4.a) TtBEpHOCTEHHA,
MaToBasl IUIM CJIETKa IJISHIEBas, cepoBaras
WIM poromaTasl C MEJJIEHHO, HapacTarollu-
MU, OJUHAKOBO MOTPYXKEHHBIMU 4-4,5 000-
poramu. Ilepudepus nmocnennero odbopora ¢
BBIPAXKEHHOW HUTEBUJHON KUJIBIO, CMEIIEH-
HOM K HUKHEW CTOpPOHE.

Pasmepsnl pakoBunbl: BP — 3-4, I1IP - 12
-18 mm.

Mectonaxoxaenue: coOpaH B MpH-
OpexHbix uacTax Yumkypranckoro, ['uc-
capckoro, Ilaukamapckoro u  Kwusbui-
CYBCKOT'0 BOJOXPAaHMJIUIII.

Berpeuaercs u B Bozmoémax Cypxan-
[lepabanckoil KOTIOBHHBI, y OeperoB pek
Cosypran, [lapxon, Xamxkaunak, Kopacys,
[InpkenT n Kamkanapsu.

DKkojorusi: ooUTaeT B MEJIKHUX IMOCTO-
SHHBIX U BPEMEHHBIX CTOSAYUX U TEKYIIHUX
BofoéMax. JKMBET Ha PaCTUTENILHOCTH Yy Oe-
PEeroB peKk U BOJOXpaHWIULI, B IpyAax, 03&-
pax u poaHuKax. BeCHOW aKTUBEH U MHOTIO-
yucieH, purodu [8].

Pacnpoctpanenue: EBponeiickmii-
Cubupckuii Bua. B Cpeaneii Azuu pacnpo-
CTpaH€H OT paBHMH J0 BbICOKoropuil. Ha
fore Y30eKucTaHa yaiie BCTpedaeTcsi B paB-
HUHHBIX U PEATOPHBIX paiiOHaX.

XossiictBeHHOe 3HaueHue: X. Hacu-
MoB (1967), BIepBBIe UCCIEAYS dTUX MOJ-
JIOCKOB, cOOpaHHBIX Ha Tepputopun Ca-
MapkaHjickoi u Byxapckoii obnacteid, ycra-
HOBWJI, YTO OHH SIBJIIFOTCSI IPOMEKYTOUHBIM
xo3sisuHOM  Calicophoron  colicophorum.
E.A.Illaxmypuna n A.A.Tyxmansan B Ka-
paKailnakuy BBISBHIN 3apaKEHHOCTb 3TOTO
MOJUTIOCKA JINYMHOYHBIMU (pOpMaMu Mapam-
bucromun  Calicophoron  colicophorum,
Gastrothylax  cruminifer. 'Y  Planorbis

- Anisus convieusculus (OpuruHaI)

planorbis c rora Y30ekucrana 3aperucTpH-
poBanbl Takke suuuHku Colicophoron
erschovi. CterieHb 3apakKEHHOCTU MOJLITIOC-
KOB 3THM reJIbMUHTOM pocturaet 1,6-5,05%
[9].

Pon Anisus Studer, 1810

Bun Anisus conveusculus

(Hutton, 1850)

PakoBuna (Puc.4.6) Oonee rpyboit
CKYJBITYPBI C BBITYKJIBIMH CBEPXY 000pO-
TaMd U OOIIMPHOI NPEeayCTHEBOM YaCThIO
nociuenHero obopota. IIpenycreeBas 4acTb
C 3aKpyIJIEHHBIM 0a3anbHBIM KpaeM. [lymok
OTKPBITBIH, IEPCIEKTUBHBIN [3, . 67].

Pasmepsnr pakoBunsl: BP — 1,6-1,8, I11P
—5-6 mm.

MecTaHOXO0KIEUHUE: ITOT BHUJ Ha IOTe
V36ekucrana sBIsSETCS CaMbIM paclpocTpa-
HEHHBIM TIPECHOBOAHBIM MoJIIIOCKOM. Co-
OpaH y 6eperoB pek, apblKOB, Py4beB, a TaK-
xe B Uumkypranckom, TammmapmkaHckoM
1 YUKU3WICKOM BOJIOXPaHUINIIAX.

DKojorusi: XUBET B POJHUKAX, BIOJb
pPEeK Ha MOTpYKEHHOW B BOJAY PACTUTEIBHO-
CTH, OT BPEMEHHO MEPEeChIXaIoUINX JYX 10
MOCTOSIHHBIX U CTOSYMX, a TAK)XKE B TEKYIIUX
BOJJOEMAX.

OobuTaer Kak B XOJOJHBIX UCTOYHHKAX,
Tak 1 B TEIIBIX Bojgax. OOuTas B KOJJIEKTO-
pax, NepeHOCUT HEOOJBIIYIO 3aCOJIEHHOCTb.

PacnipocTpanenue: BcTpedaercs IO
Bcell TepeTopuu AdraHucTaHa, ceBepHOM
Mugun, Ilakmcrana um Tamxukucrana. Ha
fore Y30eKucTaHa paclpoCTpaHEH B CTell-
HBIX MaccuBax Hwumanckoro nu KacOuncko-
ro paioHoB, B npexaropesix CypxaHn-baii-
cyHckoil u Kutabo-IllaxpucaOckoil koTio-
BUH. MHOIOUYHCIIEH.
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XO034iCTBEHHOE 3HAYEHHUE: Y 3TOr0 BUIA
HaMU OOHApYKyHBI JIMYUHKU Echinostoma
revolutum.

Marepuansl AEMOHCTPUPYIOT LIMPOKOE
pacrpoCTpaHEHUE MOJUIIOCKOB B BOJHBIX W
Ha3eMHBIX 9KOCHCTEMaX 00CJIelyeMOro Peru-
OHa. DTO CBUJIETEILCTBYET 00 aJamnTaiHoOH-
HOM MOTEHIIMae MOJUIFOCKOB K cpejie oOuTa-
HUs. B3aMMOOTHOIIEHUS MOJUTIOCKOB C JIpy-
MMM KOMIIOHEHTaMU OHOTeOlI€HO30B, KOH-
KpETHO, C paHHell (a30if pa3BUTUS TeIbMUH-
TOB, yOEOUTENbHO MOKa3bIBAIOT UX pOJIb B
KPYTOBOPOTE BEIIECTB B IPUPOJIE.
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O3bEKCTAHHBIH OHTYCTII'TH/ETT
MOJUTIOCKUIEP/]IH
DPAYHACHI MEH J3KOJIOTHACHI
*5.0. [Jasponos', E.M. Opsuesa’
IKapmbz MeMiekemmiK YHueepcumenii,
Kapwwt 5., O30excman
n YACman MemaeKemmik YHUepcumemi,
T'yncman k., ©36exkcman

Anoamna

O30eKcmaHHbly 3aMaHayyu ayvll wapy-
AULBLIBIZBIHBIH, MAHBI30bL MIHOeMMmepiHiy 0ipi
ayvll  Wapyaubliblabl  HCAHYAPIAPLIHLIH
OHIMOINI2IH apmMmulpy dHCoHe OCIMOIK wapy-
QUIBLILIRBIHLIY — MUIMOLNIZIH  Jicogapwliamy
bonvin mabwviiadvl. byn, 63 kezezinde, maode-
HU OCIMOIKmMep 3UAHKeCmepiMeH JicoHe Vi
JHCAHY APAPBIHBIY 2e/IbMUHMO30aPbIMEH
Kypecy KadicemminiciMen mvlabl3 OalllaHbl-
cmol. Ocvl yoepicmepoe Mollusca munine
AHCAmMamvi OMbIPMEKACHI3 HCAHYAPIAD MAHbI-
30061 pon amkapaowsl. Moantockinep pecnyoiau-
KaHbIH apmypaii maduau HcaHne azpoiKoio2u-
SIBIK QUMAKMapwulHOa KeH Mapaneau JHcoHe
ayvll  WapyaublivbleblHa, COHOAU-AK  Kop-
wazau OpmManvly CAHUMAapIbIK-
INUOEMUOOUATBIK HCAROAUBIHA eneyli acep
emeoi.

Monntockinepoiy  xeubip  mypiepi,
acipece  KYpablkma — mMIpWiniK  ememin
Gopmanapul, KekeHic, baxuia, 0dHOI JHCIHe
MaAl a3plKmMelK O0aKbLIOApObl KOCA an2aHod,
Kenmez2ex ayvli WapyaublLivlebl
ocimoikmepine 3USH Keamipin,
A2POBHEPKICINMIK KeuleHee aumapivikmati
IKOHOMUKANBIK WUbIEbIH dKeTleOI.

Kekenecen mypnepdiy scannail keberoi
OHIMOINIKMIH memeHoeyine, OHIM
CAnacviHbly HAWAPIAYbIHA  JCIHE KOp2ay
wapanapoiu JHcypaizyee KocbiMua
UBIRBIHOAPObIH apmyblHa ceben 601aovl.

ConvimMen — Kamap  MOMIOCKINEPOIH
KonmezeH mypaepi MeOUYUHANbIK — JHCIHE
BEMEPUHAPUANLIK — MYPEbIOAH — MAHbI30bL
bonbin madwvLIadsl, OlmKeHi o1ap adoam MeH
OMbIDMKANLL  JHCAHYAPAAPOLIY — dPMYPIi
2eIbMUHM  MYpIepiHiy  apaivlk  uenepi
Kbl3Memin amkapaobi.

Monnockanapoviy  mypiix — KypamviH,
9KONIORUACHIH ~ JICOHE  WAPYAUbLIbIKINARbL
ManbI3bIH 3epmmey OUONOCUANBIK
bakvliayovly muimoi a0icmepin  a3ipiey,
napaummix aypynapoviy anobih Ay HCIHe
azposkooicyiienepoin MYPaKmMulibl2blH
cakmay ywin yaiKeH Manvl3ed ue.

Tyuiinoi cozdep: monnwockanap, Mol-
lusca,  Kypavlk  MOLMIOCKANAp®l,  AYbLI
wapyauiblibiol, ociMOIK  3usHKecmepi,
2elbMUHmMmMep, apanvlk uenep, Napasummix
aypyaap, SNUZ00MUATIK yoepic,
INUOEMUATLIK — YOepic,  azpodKoxcylienep,
Ouon0cUANBIK 2pMYPAiNiK, O30eKcma.

Mamepuan d6acnaza 15.01.26 mycmi

FAUNA AND ECOLOGY OF
MOLLUSKS OF SOUTHERN
UZBEKISTAN
*B.O. Davronov', Yo.M. Orzieva’
TKarshi State University, Karshi,
Uzbekistan
’Gulistan State University, Gulistan,
Uzbekistan

Summary

One of the most important tasks of
modern agriculture in Uzbekistan is to in-
crease the productivity of farm animals and
improve the efficiency of crop production,
which is largely associated with the need to
control crop pests and helminth infections in
domestic animals. Invertebrates belonging
to the phylum Mollusca play a significant
role in these processes. Mollusks are widely
distributed across various natural and
agroecological zones of the republic and
exert a considerable influence on both agri-
culture and the sanitary-epidemiological
condition of the environment.

Some mollusk species, primarily ter-
restrial forms, damage a large number of
agricultural crops, including vegetables,
melons, cereals, and forage plants, causing
significant economic losses to the agro-
industrial sector. Mass reproduction of cer-
tain species leads to reduced crop yields,
deterioration of product quality, and addi-
tional costs for protective measures.

In addition, many mollusk species are
of important medical and veterinary signifi-
cance, as they serve as intermediate hosts
for various helminths of humans and verte-
brate animals. They contribute to the
maintenance of natural foci of parasitic dis-
eases, facilitate the preservation and spread
of invasive pathogens, and thereby support
epidemic and epizootic processes.
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The study of the species composition, ecolo- Keywords: mollusks, Mollusca, ter-
gy, and economic significance of mollusks is  restrial mollusks, agriculture, plant pests,
of great importance for the development of  helminths, intermediate hosts, parasitic dis-
effective biological control measures, pre- eases, epizootic process, epidemic process,
vention of parasitic diseases, and mainte- agroecosystems, biodiversity, Uzbekistan.

nance of agroecosystem sustainability. Material received on 15.01.2026
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Summary

A comprehensive study of planktonic
ciliates was carried out in seven fry fish-
ponds belonging to two fish farms located
in the Tashkent region. During the investi-
gation, a total of fifty-eight species of
planktonic ciliates were identified, demon-
strating a relatively high diversity of proto-
zoan communities in the examined aquacul-
ture ecosystems. The dynamics of species
composition, abundance, and biomass of
ciliates were analyzed throughout different
stages of pond development and fish culti-
vation. Most ciliate species were character-
ized by short-term and relatively narrow
periods of active development, usually last-
ing from three to seven days. In several cas-
es, significant fluctuations in abundance
were observed even within a single day,
indicating the instability and rapid trans-
formation of planktonic communities in fry
ponds. Such abrupt changes in population
density were likely associated with intensive
processes of excystment and encystment, as
well as with changing environmental condi-
tions, including water temperature, oxygen
concentration, and availability of organic
matter and bacterial food resources.

The study revealed that during the first
week after filling the ponds with water, the
planktonic  community was dominated
mainly by ciliate species typical of tempo-
rary or ephemeral water bodies. These pio-
neer species rapidly colonized newly
formed aquatic habitats and played an im-
portant role in the initial stages of ecologi-
cal succession. As the ponds matured, grad-
ual changes in the taxonomic composition
and structure of the ciliate community were
observed, reflecting the succession process-
es occurring in aquaculture reservoirs. The
obtained results indicate that planktonic
ciliates can serve as valuable bioindicators
of ecological conditions and trophic status

in fishpond ecosystems. In addition, ciliates
represent an important component of the
natural food base for fish fry, participating
actively in nutrient cycling and energy
transfer within aquatic food webs.

Keywords: zooplankton, ciliates, bio-
mass, fry fishpond, succession, protozoa,
aquaculture, plankton dynamics, ecological
succession, fish farming

Introduction. Ciliates (Ciliophora)
are an important component of aquatic eco-
systems. Ciliates are the main food for ju-
veniles of all fish species. The absence or
deficiency of ciliates (and also rotifers and
nauplia) results in developmental delay and
significant mortality of juvenile fish. In
turn, ciliates consume significant part of the
production of phytoplankton and bacterio-
plankton, thus connecting the chain be-
tween the higher and lower trophic levels of
the ecosystems. Consuming oxygen, releas-
ing carbon dioxide and metabolic products,
ciliates affect the hydrochemical regime of
water bodies, and, even more importantly,
actively participate in the cycle of substanc-
es in aquatic ecosystems, thus stimulating
the development of phyto- and bacterio-
plankton.

Ciliates, along with phyto- and bacteri-
oplankton, are an essential link in the food
chain of water bodies. By consuming phy-
toplankton, bacteria and detritus, ciliates are
a powerful factor in the transformation of
organic matter. The processes of self-
purification and formation of water quality
largely depend on zooplankton, most of
which are sedimentators. Observations of
ciliates constitute a necessary link in the
system of environmental monitoring and
forecasting the consequences of anthropo-
genic impact [1, 2]. The species diversity
and quantitative development of ciliates
depends on many abiotic and biotic factors.
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Their impact on zooplankton can be di-
rect (one-sided or complex) and indirect.

In general, the patterns of the succes-
sion of zooplankton (metazoan and protozo-
an) as well as phytoplankton and zoobenthos
in juvenile (fry) and spawning fishponds
have not been studied and are unknown [3].

Material and methods. In Uzbekistan
juvenile fishponds are relatively small ponds
(100-5000 m?) in which fish larvae grow up
for 2-3 weeks. Empty juvenile ponds are
flooded with water from channels and larvae
are launched into them after 1-2 days.

Research carried out in the Tashkent
Region on 1 juvenile pond in the Scientific
base of the Uzbek Institute of Fishery and 6
juvenile ponds of the “Balykchi” Fishery
Farm. The depth of the ponds is 0.8-1.0 m;
the area is 0.3-0.5 ha. In the ponds, the lar-
vae of the silver carp Hypophthalmichthys
molitrix were grown in second half of May
and first half of June.

Samples were taken using a plastic tube
(length 1 m, inner diameter 2.5 cm). The
tube was lowered into the water vertically
from the surface to the bottom layers, as a
result of which the water column was “cut
out”. Then the tube was closed at the bottom
and removed from the water. H. Utermohl
[4] used a similar method to study the zoo-
plankton of ponds. Samples were collected
in 7 points in each pond and combined in
one integral sample. Samples were taken
every 1-2 days.

Ciliates were counted no later than 30
minutes after sampling. Ciliates were count-
ed as follows. Water was poured into a Petri
dish up to a depth of 5 mm. By lowering the
tube of the MBS-7 stereomicroscope, I
counted the ciliates that fell into the field of
view. Thus, we counted all the ciliates in a
given volume of water (depending on the
chosen magnification of the stereomicro-
scope). 10 fields of view were viewed in
each dish and then the water was replaced.
This procedure was repeated 5 times. Large
(Condylostoma vorticella, Hypotrichidium
spp. etc.) and medium-sized (Paramaecium
spp., Prorodon spp. etc.) ciliates were count-
ed at x16 magnification, in the case of their
mass development, and small ciliates
(Halteria spp., Urotricha spp. etc.) — at x32
magnification. With the mass development

of small forms, they were counted at a mag-
nification of x56. Thus, at a magnification of
x16, 24 ml of water were counted, at x32 - 6
ml, and at x56 - 2 ml. The number of speci-
mens of mass species calculated in this way
reached, as a rule, from several tens to many
tens of specimens. Sorokin and Jevanese [5]
used a similar method for quantifying plank-
tonic ciliates.

Rotifers and crustaceans were found in
the samples along with ciliates. They were
fixed with formaldehyde, identified and
counted (although for metazoic plankton this
is certainly not the optimal method).

Argyrophylic structures were revealed
using dry [6] and wet [7] methods. In the
latter case, fixation with 4% formaldehyde
was used. After fixation, formaldehyde was
washed out in 5 changes of distilled water.
Then a drop with infusoria was mixed on a
heated slide with 2 drops of heated gelatin
(gelatin - 10 g, NaCl - 0.05 g, distilled water
- 100 ml). The mixture was quickly smeared
on slide. The slide was transferred to a hu-
mid chamber and placed in a refrigerator.
After a few minutes, a few drops of cold 3%
AgNO3 solution were applied to the surface
of the preparation and left in the refrigerator
for several hours. This was followed by
washing with distilled water in 3-4 shifts and
placing the slide in 70% alcohol. Further
procedures can be carried out at room tem-
perature. The preparations were dehydrated
in alcohol and xylene and embedded in cana-
dian balm or synthetic medium. Silver re-
duction can be carried out at any stage start-
ing from 96% alcohol. For this, it was just
used daylight. Material stored in formalin for
several weeks was suitable for impregnation
by argentum.

The maximum daytime water tempera-
tures in the ponds were 25-28 °C.

Results and discussion. Fifty-eight
species of planktonic ciliates were recorded
in 7 fry ponds of two fish farms in Tashkent
region (table 1, fig. 1).

The lists of ciliate species in the studied
ponds were similar. The most noticeable
species in quantitative development were
found in all ponds. However, the temporal
and quantitative indicators of development
in different ponds varied markedly.
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Planktonic and other organisms quickly
appear and develop in ponds flooded with
water. They enter the pond with water, from
the air and soil (cysts and other resting stag-
es). The ecological succession of the zoo-
plankton community occurs in the ponds —
various types of ciliates appear, develop,
reach a certain number and drop out of the
plankton in a certain order.

Most species were characterized by rel-
atively narrow (3-7 days) periods of devel-
opment (Figs 2-3). In some cases, the num-
ber per day changed several times. This was
especially true for small species. The abrupt
changes in numbers were probably caused
by ex- and encysting processes. The first
species of ciliates (Halteria oviformis) ap-
peared already in the first 1-2 days after the

beginning of filling the ponds with water
and reached a significant development in 1-3
days. After that, the species disappeared
from the plankton, passing apparently into a
dormant state — cysts (this has been shown in
laboratory experiments in petri dishes). The
maximum biomass of ciliates fell on days 3-
6. A week later, a group of species charac-
teristic of temporary (ephemeral, rain pools)
water bodies (4 ctinobolina vorax, Spathidi-
um lieberkiihni, Tillina magna, Furgassonia
viridis, Nassula sp., Disematostoma colpidi-
oides, Astylozoon faurei, Hastatella radians,
Metastrombidotium nigrum, Hypotrichidium
conicum, H. faurei, Hypotrichidium sp.,
Psilotricha succisa, Spiratella plancticola)
[8, 9], encysting disappeared from plankton.

Fig. 1. I-3: Urotricha puytoraci; 4,8: Disematostoma colpidioides, 5: Furgasonia viridis; 6,
11: Astylozoon faurei; 7: Limnostrombidium viride; 8-9: Colpididium viridis
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Days from the beginning of the flooding of ponds
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1 Actinobolina vorax

1 Strobilidium sp.

1 Didinium nasutum

1 Urocentrum turbo
l Spirotricha gen. sp.

I Hypotrichidium conicum

I Vorticella natans
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e 1 Strobilidium velox
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1 Metastrombidium nigrum
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1 Strombidium sp.

| colpididium viridis

-1 Halteria grandinella
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Fig. 2. Dynamics of the total biomass of ciliates in the juvenile pond Ne 1
of the Fish Farm “Balykchi”

The dynamics of quantitative indica-
tors of the development of ciliates also had a
regular character. So, the maximum of total
biomass of ciliates fell, as a rule, on 3-7 days
from the beginning of flooding the ponds
with water. Further the biomass sharply de-
creased (Fig. 4).

In the course of studies of ciliates,
some information was obtained on the devel-
opment of metazoan plankton. In particular,

it was shown that after the maximum bio-
mass of ciliates, the maximum development
of rotifers (15 spp. recorded) was observed,
then cladocerans (5 spp.), then copepods.

In other studies, ciliate and metazoan
plankton of rearing ponds (where the fish are
raised for 2-3 years) were studied [10, 11].
In these ponds, sharp changes in the compo-
sition, abundance, and total biomass of cili-
ates were also noted.
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Fig. 3. Dynamics of the number of certain species of ciliates in the juvenile pond Ne 1
of the Uzbek Institute of Fishery

mg/I
2
L] Ne1
0
14 Ne2
-
21
1 4 . Ne 3
[ !
2
1 Ned
0] _— Y
11 ‘ Ne 5
0 |
14
Ne 6
o_h
1
Ne7
0 A

T T

1 2346 8 10 12 14 16 18 20 22 2'4I2K6r28
Days from the beginning of the flooding of ponds

Fig. 4. Dynamics of the total biomass of ciliates in juvenile ponds
(Ne 1: Uzbek Institute of Fishery, Ne 2-7: Fish Farm “Balykchi”)
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Table 1. Species composition of planktonic ciliates of fry fishponds of the Fish

Farm “Balykchi” (FFB) and the Uzbek Institute of Fishery (UIF)

Taxa

FFB

UIF

SUBPHYLUM POSTCILIODESMATOPHORA Gerassimova & Seravin, 1976

CLASS HETEROTRICHEA Stein 1859

Blepharisma sp. - +
Bursaria truncatella O.F. Miiller, 1773 + +
Caenamorpha medusula Perty, 1852 + —
Condylostoma vorticella Ehrenberg, 1833 ++ ++
Heterotricha (?) gen. sp. ++ ++
SUBPHYLUM INTRAMACRONUCLEATA Lynn, 1996
CLASS PROSTOMATEA Schewiakoff, 1896
Coleps hirtus Nitsch, 1827 + +
Holophrya nigrificans Lauterborn, 1894 + +
Urotricha farcta Claparede et Lachman, 1858 ++ ++
U. puytoraci Dragesco et al., 1974 ++ ++
CLASS COLPODEA Small & Lynn, 1981
Tillina magna Gruber, 1880 + +
CLASS NASSOPHOREA Small & Lynn, 1981
Colpodidium viridis (Mirabdullayev, 1986) + +
Furgasonia viridis (Dingfelder, 1962) ++ ++
Nassula sp. + +
CLASS LITOSTOMATEA Small & Lynn, 1981
Actinobolina vorax (Wenrich, 1929) ++ ++
Didinium balbiani Fabre-Domerque, 1888 ++ ++
D. nasutum O.F. Miiller, 1773 ++ ++
Pseudomonilicaryon anser (O.F. Miiller, 1773) + +
Enchelys sp. + +
Paradileptus conicus Wenrich, 1929 + +
Pelagodileptus trachelioides (Zacharas, 1894) ++ ++
Spathidium lieberkiihni (Biitschli, 1889) + +
CLASS ARMOPHOREA Linn, 2004
Metopus es Claparede & Lachmann, 1858 + -
CLASS OLIGOHYMENOPHOREA de Puytorac et al., 1974
Astylozoon faurei Kahl, 1935 ++ ++
Cyclidium sp. + +
Disematostoma colpidioides (Gelei, 1954) ++ ++
Frontonia sp. + +
Glaucoma sp. + +



https://en.wikipedia.org/wiki/Heterotrich
https://en.wikipedia.org/w/index.php?title=Samuel_Friedrich_von_Stein&action=edit&redlink=1
https://en.wikipedia.org/wiki/Prostomatea
https://en.wikipedia.org/w/index.php?title=Eugene_Small&action=edit&redlink=1
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https://en.wikipedia.org/w/index.php?title=Denis_Lynn&action=edit&redlink=1
https://en.wikipedia.org/wiki/Litostomatea
https://en.wikipedia.org/w/index.php?title=Eugene_Small&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Denis_Lynn&action=edit&redlink=1
https://en.wikipedia.org/wiki/Otto_Friedrich_M%C3%BCller
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Table 1 (continued)

Hastatella radians Erlanger, 1890 + +
Paramaecium aurelia Ehrenberg, 1838 + +
P. caudatum O.F. Miiller, 1773 + +
Pelagovorticella natans (Fauré-Fremiet, 1920) + +
Trichodina sp. + -
Urocentrum turbo (O.F. Miiller, 1786) - +
V. campanula Ehrenberg, 1831 ++ +
CLASS SPIROTRICHEA Biitschli 1889
Aspidisca sp. + -
Euplotes patella (O.F. Miiller, 1773) + +
Hypotrichidium conicum Ilowaisky, 1921 ++ ++
H. faurei Tuffrou, 1972 + +
Hypotrichidium sp. ++ ++
Psilotricha succusa (O.F. Miiller) + -
Spiretella plancticola (Gelei, 1933) ++ ++
Strongilidium sp. - +
Halteria grandinella (O.F. Miiller, 1786) ++ ++
H. oviformis Gelei, 1950 ++ ++
Limnostrombidium viride (Stein, 1867) ++ ++
Metastrombidium nigrum Mirabdullaev, 1985 ++ ++
Strombidium sp. ++ ++
Strobilidium gyrans Stokes, 1887 + -
S. hyalinus Mirabdullaev, 1985 ++ ++
Strobilidium velox Faure-Fremiet, 1924 ++ +
Strobilidium sp. + +
Tintinnidium fluviatile Stein, 1863 + +
Tintinnopsis pusillum Entz, 1909 + +
CLASS PHYLLOPHARYNGEA de Puytorac et al., 1974
Chilodonella uncinata (Ehrenberg, 1838) + +
Phascolodon vorticella Stein, 1859 ++ ++
Trithigmostoma cucullulus Jankowski, 1967 + +



https://en.wikipedia.org/wiki/Otto_Friedrich_M%C3%BCller
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O36excman Pecnyonuxacwol Fouivim akaoe-
MUSCHIHBIH 3007102Us1 UHCIMUNTY bl
*e-mail: imirabdullayev57@gmail.com

AHnoamna

Tawkenm ob1vICHIHOARLL €Ki OATBIK Wa-
DPYaublivlblHa  Kapacmsl — oicemi  uwabax
ecipy MO2aHbLIHOA NIAHKMOHObIK KIpNiK-
wieninepoiy mypiik Kypamvl MeH 0amy OUHa-
MuKacwelHa 3epmmey xHCypeizinoi. 3epmmey
Homuoicecinoe  NJIAHKMOHObLIK — KipniKuie-
Jepoiy JHCAINnbl CcaHvl eny ceziz mypoi
KYDaumvlHbl aHbIKMALObl. Aman2an Mukpo-
op2aHuzmoep cy IKodiCyUenepiniy Manbl30bl
KOMNOHeHmi 60.16ln madwvliadsl dHcoHe 6a-
JILIK WAbAKmapelibly maoueu Kopekmik oa-
3aCblH  Kanblnmacmulpyoa — epexuie  peoi
amkapaosl. 3epmmey 6apulcblHOa KipniKuie-
Ninepoiy mypaiK Kypamsl, camvl, buomacca-
Cbl  JiCOHe  Onapobly — CYKYEeCCUSIbIK — 03-
eepicmepi 6aKbLIAHObI.

Konmezen mypnep canvicmoipmansl
mypoe KvicKa mep3imoe, aeHu 3—7 KyH apa-
JIbIEBIHOA OeNceHOl OaMyMeH CUNAmmaobl.
Ketibip srcazoaiinapoa xipnikweninep cauvl-
Hbly ~maynicihe OipHewe pem  o032epyi
batikanovl. Mynoati Kypm ayblmynap Kop-
wazan opma Hca20aulapelHblly 032epyine,
COMbIY  [WiHOe Ccy  meMnepamypacvind,
epicen ommezi Meauepine, OpP2AHUKAIbIK
3ammapovly HCUHATYbIHA JHCIHE KOPEeKmIK
pecypcmapovly  Koldcemimoinicine oaina-
Holcmol Oonybl mymkin. Couvimen xamap
CaMbIHbIY ~ KeHemmeH — oe32epyi  Kiphik-
wieninepoiy IKCYUCMAayusi HcoHne SHYUCma-
yus yoepicmepimeHr 0e mycindipineoi.

Toeanoaposl cymen mMoOIMbIPRAHHAH
KeliHel aneauksl anmaoa yaKelmua Hemece
aghemepaix cy KoUMAnapvlHa mMaH Kipnik-
weninep  myprepi  6acvimM  0AMbl2AHLL
AHBLIKMALObL.

byn mypnep orcana xanvinmackau cy
opmacvina mes beuimoenin, an2auikbl CYK-
YeccusinblK Ke3eHoe JHCemeKuli OpulH anobl.
Ketiinei xezeyoepoe niankmoHObIK Kaybim-
0acmviKmbvly KYpuliblMbl OIpminden o32epin,
aKodCcyiede2i mabueu CyKyeccusvlk npoye-
cmepOin Hcypyi baukaniowi.
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Tyuinoi  ce3zdep:  300NNAHKMOH,
Kipnikwenitep, oOuomacca, 0Oanvlk ayiay
MO&Aanbl, CYKYeccusl, aKkeamaoenuem, nianK-
MOH OUHAMUKACHL, IKOJIOUANBIK MOHUMO-
puHe.

INJIAHKTOHHBIE UH®Y30PUU
MAJIBKOBBIX PBIBOBO/IHBIX
MMPYJAOB Y3BEKHUCTAHA
HUM. Mupaboynnaes
Hncmumym 300n02uu Akademuu nayk Pec-
nyoauku Y3bexucman
*e-mail: imirabdullayev57@gmail.com

Annomayus

B cemu mnpyoax ons ewvipawusanus
MAbKO8 08yX pbl0080OHBIX X0o3sticme Tawi-
Kenmckou obnacmu Obl10 UCCIE008AHO GU-
0060¢€ pazHoobpasue u OUHAMUKA PA3BUMUS
NIAHKMOHHBIX UuH@Y30puil. B pezynomame
UCCIe008aHULL 3APe2UCPUPOBAHO NAMbOe-
cam 8ocemMb U008 UHPDY30pUll, 8X00AWUX 8
cocmae  300NJIAHKMOHHO20 — cO0buecmea
O0aHHbIX 8000éM08. [Inankmonnvie ungyzo-
PUU USPAIOM 8AXHCHYIO POTIb 8 PYHKYUOHUPO-
BAHUU BOOHLIX IKOCUCMEM, YUACMBYIOM 8
npoyeccax Kpy2080poma eeujecms u gop-
MUPOBAHUU eCeCmB8eHHOU KOPMOBOU 0a3bl
0J151 MOJLOOU PblO.

s 6onvuuncmea U008 ObLIU XAPAK-

MepHbl OMHOCUNENbHO KOPOMKUE NePUOObL
MAcco8020 pazsUmMus  NPoOOINCUMENbHO-
cmoio 3—7 Onell. B omoenvuvix cayuasx duc-
JIeHHOCMb UH@PY30PULL USMEHANACH HECKONb-
KO pas 6 meyeHue Cymok, ymo ceuoemeib-
cmeyem 0 8blCOKOU OUHAMUYHOCU NIAHK-
monHo2o coobwecmsa. Pe3kue konebanus
YUCIEHHOCMU, BEPOSAMHO, ObLIU CEA3AHbL C
npoyeccamu IKCYUCMupo8aHuss U UHYUCMU-
POBaHUs, a makice ¢ USMEHEHUIMU IKOJIO-
2UYECKUX YCIIOBULL CPeObl.

Ycemanoeneno, umo 6 nepsyro neoeno
nocie 3anojiHeHusi npyoo8 000U Npeumy-
WeCmEeHHO PA38UBANUCH 8UObL UHQDY30PULL,
xapakxmepHuvle ons BDEMEHHbBLX
(3ghemepnbix) 6000émos. B  Oanvuetiwem
APOUCXOOUNU USMEHEHUSL BUOOBO2O COCABA
U cmpyKmypsi coobwecmea, ompasxcaoujue
npoyeccvl IKOI02UUECKOU CYKYeccuu 8 pbi-
060600HbIX npyoax. Ilonyyennvlie OanHbvie
CBUOETENbCMEYIOM O  B03MONCHOCMU  UC-
nonb3068aHUs UHDY30pUll 6 Kauecmee OUO-
UHOUKAMOPOB IKOJIO2UYECKO20 COCMOSHUSA
nPYO0BbIX IKOCUCHIEM.

Knrwoueswvie cnosa: 300n1aHKmoH, um-
@y3zopuu, oOuomacca, npyo O0ns MAIbKOS,
cyKyeccus, akeaxyibmypa.
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Annomauus

Jlea unOusuOa, MmydxncuuHa u HceH-
wuHa, OvLIU OOHAPYICEHbl 8 KYPSAHHBIX
noepedenusx Kenocebaii 2 u 3 na meppu-
mopuu  3epuHOuHCcK020 pauoHa AKMONUH-
ckot obnacmu. Ilo Oanubim  paoduo-
VenepoOHOU O0amuposKu OHU OMHOCAMCS
VIII-V 66. 00 H. 9. K panHemy dHcele3HOM)
8exy. B xo0e anmpononozuyeckux uccieoo-
eanuti ObLIU BbIABNEHbl NPUSHAKU MEXAHU-
YecKoll Hazpy3Ku CyCmago8 XapaxkmepHbvle
07151 KOYeeo2o obpasa dHcusnu. Pezynomamuol
uccneodo8anull 0arvm OCHOB8AHUSL NPeono-
JI0JHCUMb, YUMo 00a UHOUBUOA 3AHUMATU
INUMAPHOE COYUATILHOE NOTIOAHCEHUE.

Ilonyuennvie Oannvie  OONONHAIOM
oanHnbvie 0 OUON02UHUEeCKOM pa3HO0Opa3uu u
CoOYUanvbHoU ougpepenyuayuu HaceireHus
AKmMonunckou obaracmu 8 3mom nepuoo.

Taxoce Ovina obHapyxcena mopgho-
Jlocudeckas eapuayusi yepena y 0OHO20 U3
UHOUBUOOB, KOMOPAs MOMCem  Cmamos
OOHUM U3 MAPKepo8 6 OYOYyWUx uccieoo-
BAHUAX MUSPaAYUYU NONYIAAYUL.

Kniouegvie cnosa: pannuu dcenes-
HbILL 8€K, OCMEON02Usl, OUOI02UYeCKUl NPo-
@une, QYHKYUOHANLHAA HASPY3KA, COYU-
ANIbHBIL cmamyc.

BBenenune. CeBepubiii Kazaxcraw,
BKJTIOYAIOIIMHA COBPEMEHHBIN 3€peH/IMH-
CKHI paiiloH AKMOJIMHCKOW 00JIacTH, 3aHU-
MaeT Ba)XHOE TIOJOKEHHWE B IOHMMaHUU
COIMaNIbHO-KYIbTYpHBIX cBsa3er PXXB. Ilo
apXeoJIOTUYECKUM JIaHHBIM, B 3TOM pEru-
OHE IIHMPOKO PaCHpPOCTPaHEHbl KypraHHbIE
norpeOeHus, OTHOCSIIMECS K PA3HBIM KYJIb-
Typam [1,2].

HecMmoTpss Ha HacCBILIEHHOCTH MaMSAT-
Hukamu, CeBepHblli Ka3zaxcraH u B TOM
qucie 3epeHINHCKUNM palloH OCTaeTcsl Ma-
JIOU3yYEHHBIM. AHTPONOJIOTUYECKHE HC-
ClIeIOBaHHE IPOBOAMIINCH, OJHAKO, OHU
OTrpaHMUYMBAINCh ONMCAHUSIMM BO3pacTa U

110J1a B OCHOBHOM OCHOBaHHBIX Ha KpaHHO-
noruu [3,4]. B cBsi3U ¢ 3TUM OrpaHUYMBa-
eTCsl COIOCTaBJIEHUE Ha OCHOBE MOP(OII0-
TMYECKUX OCOOEHHOCTEN MOCTKpaHUAIbHO-
ro ckenera. CoBpeMEHHbIE MEXIUCIUILIN-
HapHbI€ HCCIIEIOBAHMS, BKIIIOYAs aHaJu3
npesHert JIHK, mokaseiBaror, uto Hacene-
Hue lleHTpanpHON A3MM XapaKTepHU30Ba-
JI0Ch BBICOKUM OHOJIOTHYECKHM pa3zHooOpa-
3ueM. B mepuoa OpOH30BOIO U paHHETo
JKEJIE3HOTO0 BEKOB OHO (hOPMHUPOBAIIOCH HA
OCHOBE JUIMTEJIbHBIX MUIPALUA U MEXKIIO-
MYJIALMOHHBIX KOHTAKTOB [5,6]. D10 Haran-
KMBaeT HAa HEOOXOJMMOCTb PACHIMPEHUs
AHTPOMNOJIOTUYECKOM 6a3bl peruoHa.

AHanu3 AByX WHJIMBHIYaJbHBIX IIO-
rpeGeHNil MOKET IMOKa3aThbCsi OrpaHUYEH-
HBIM, B TO K€ BpeMs JaHHBIH METOJI M03BO-
JSIeT BBISIBUTH BHYTPUIIOMYJISILIMOHHYIO Ba-
puabenbHOCTh, KOTOpas TepsieTcss B O0Jb-
mux BbiOOpkax. [1ogo0HBINM moaX0 MUpO-
KO MIPUMEHSIETCS B UCCIIEI0OBAaHUAX MOCeI-
HUX JIET: MaTepuajbl YEThIpEX KYypraHoB,
otHocsmuecs k P2KB XKeteicy, nmo3Bonmnmu
BBISIBUTh PETHOHAIBHYIO MoOpdosoruyue-
CKYIO BapHaTUBHOCTh HaceneHus [7].

Takue wuccnenoBaHus BOCIOJHSIOT
AQHTPOIIOJIOTUYECKYIO 0a3y peruoHa u jena-
IOT BO3MOKHBIM 00J1€€ MOIPOOHBIX MEXKIIO-
MYJSALUOHHBIX CPAaBHEHUI.

Marepuansl ¥ MeToAbl. MaTpuamnsl
UCCII/IOBAaHMsI BKIIIOYAeT B Ce€0S OCTaHKH
JBYX WHAMBHUIOB, OOHAPYKEHHBIX B JABYX
OTJENIbHBIX KypraHHbeIX norpedenusx Ken-
xebait No2 u Ne3 (3epeHauHCKHI paiioH
AKMOJIMHCKas 00J1acTh) B X0JI€ apX€0JIOTHU-
yeckod skcnenunuuu HanumonampHOro my-
3eq PK 2025 ropa.

Jnst yTouHeHHs Tepuoau3aluM Ia-
MSITHUKAa Ha paJMOyIJIEPOJIHOE J1aTUPOBa-
HUe ObUTH HampaBJIeHBI JIBa o0pasiia KOCT-
Hoit Tkanu: FTMC-YL97-3 (uaauBug Nel)
u FTMC-YL97-4 (unnuBun Ne2).
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MeToa OCHOBBIBAaETCS Ha M3MEPEHUU
coznepxkaHuu nszorona '*C B OpraHu4ecKoOM
BELIECTBE C MPUMEHEHHUEM YCKOPUTEIbHOMU
Macc-crekTpomeTpuu. Ero KoHueHTpauus
YMEHBIIIAETCsl TOCJIEe CMEPTH OpraHusMa,
YTO MO3BOJISIET PACYUTATh BO3pAcT 0Opasla.
Amnanu3 ObT mpoBesieH B 1eHTpe «Vilnius
Radiocarbon» (Bunbhtoc, JIutsa) [8,9].

AHTpPONOJIOTUYECKHE  HUCCIIeI0OBaHHE
BKJIIOYAIOIIME B Ce0sl OMpejeseHue Ioa,
OMOJIOTHYECKOTO BO3pacTa, pocTa, a TakxkKe
aHaJIM3 MATOJOTMYECKHX W SHTE3eaJbHBIX
W3MEHECHUM.

[Ton 1 BO3pacT onpenensiuch o Mop-
¢donoruu Taza W UYepemna, CTENEeHU 3MUpu-
3apHOTO CHHOCTO032, COCTOSIHUIO JIOHHOTO
cumdu3a U KpaHUAIHHBIX IIBOB B COOTBET-
CTBUU C OOILENPUHITHIMU MeTonukamu [10-
17]. PekoHcTpykuus pocTa BBIIIOJHEHA HA
OCHOBE KJIACCMYECKMX Tal0iaMu U (GopmyIn
pacuéra JUIMHBI Tela 1o TPyOUYaThIM KOCTAM
[18]. [TaTonornyeckue U3MEHEHUs U SHTE3E-
albHBIE MapKepbl HAarpy3Kd OIICHHBAIIUCH
MaKpPOCKOIMYECKU MO0 CTaHJIAPTHBIM KpHUTe-
pusim [ 19-24].

2600+
2400f

2200}

PesyabTarbl m 00cy:xnenust. [lo pe-
3yJIbTaTaM pPaJHOYIJIEpOAHOIO aHalu3a Io-
Jy4eHbl JATHPOBKU I O00OMX 0Opa3loB
KOCTHOM TKaHHU.

O6pazenr  FTMC-YL97-3 (uHnuBun
Nel) nan paguoyrneponnyto gary 2479 + 31
BP. Ilocie xanuOpoBKU IpuU ypOBHE BEPO-
atrHocTH 68,2 % para pacrnpeaensercst 1o
HECKOJIbKMM uHTepBanaMm B npenenax VIII-
V BB. 110 H. 3., Ipu ypoBHE 95,4 % OXBaThI-
BaeT uHTepBan 772—476 rr. 1o H. 3. (puc. 1)

Hnst obpasma FTMC-YL97-4 (unau-
BuJ Ne2) momydeHa paguoyriepoaHas aara
2442 + 31 BP. KanmuOpoBaHHbIE 3HaYCHHS
IIpU ypOBHE BeposiTHOCTH 68,2 % Takxke
NPECTAaBICHbl HECKOJIBKUMH HHTEPBAJIAMH
B nipenenax VIII-V BB. 10 H. 3.; Ipu ypoBHE
BepoATHOCTH 95,4 % naTupoBKa OXBaThbIBa-
et uarepBan 752409 rr. 1o H. 3. (puc. 2)

KanuOGpoBaHHble HHTEpBabI Ui 000-
uX O00pa3lloB YacTUYHO HEPEeKPBIBAIOTCS,
YTO MO3BOJISIET PACCMATPHUBATh UX B PaMKax
OJIHOTO XPOHOJIOTHYECKOTO OTPE3KA.

R_Date(2479,31)
68.3% probability
756 (14.6%) 718calBC
710 (11.4%) 680calBC
670 (3.5%) 660calBC
4 (17.7%) 607calBC
1.0%) 543calBC

(94.9%) 476c§BC
(0.5%) 426cal

Radiocarbon determination (BP)
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.........
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700 600 500
Calibrated date (calBC)

Pucynox 1. Mozunvnux Kenowcebau. Kypean 2. Ananuz omoopanst uz Mo2uibHOU AMbl.

Yenoseueckas Kocmos
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2400}

2200

Radiocarbon determination (BP)

68.3% probability
737 (17.3%) 695calBC
663 (6.2%) 649calBC
547 (36.8%) 459calBC
440 (7.9%) 419calBC

800 700

500 200

Calibrated date (calBC)

Pucynox 2. Moeunvnux Kenowcebaii. Kypean 3. Ananuz omoopamul u3 MO2UIbHOU SMb.
Yenogeueckas Kocme.

Mopdonorudeckne NpuU3HAKH Ta3a H
yepena nHAMBHAA Nel OJIHO3HAYHO yKa3bIBa-
10T Ha xeHckui noit. [llupoxas Gomnbias ce-
JATUIIHAS BBIPE3KA, XapaKTEePHBIM KOHTYP
MO/B3/IOIIHOTO KpblIa U MOP(QOJIOTHS JIOH-
HOTO CETrMEHTa COOTBETCTBYIOT THIHUYHBIM
JKEHCKMM Ta30BbIM TnapameTrpaMm. Bospact
onpenenés kak 20,7 = 1 rox, 4ro cOOTBET-

Ha: TIOYTH TOJHOM 3MU(U3aPHOM CHHOCTO3E
JUIMHHBIX KOCTeH, MOpQojoruu cumMpusn-
aJbHOW  TMOBEPXHOCTH  JIOHHOM  KOCTH
(mo3gnsist cranusa Todd 2 — pannss Todd 3),
JIOTIOTHUTENIbHON MOATBEp:KAatolel nHpop-
Malyy M0 KpaHUAJIBHBIM IIBaM.

Cpennee 3nauenue pocra: 151,16 + 0,86 cwm.
Jnana3oH, MOJy4eHHBIN pa3HbBIMH METOJAMHU

CTBYET MO3JHEMY IOBEHWIHHOMY WJIM paHHe- (Tabmuia-l), yka3plBaeT Ha  BBICOKYIO
My MoJiofoMy Bo3pacTy. OneHka OCHOBaHa JIOCTOBEPHOCTBH OLICHKH.
Tabnuna 1. Poct unausuna Nel nmpu xu3Hu
PocT )xuBoro uenosexa (cM)
no be-|mo Ma-|no no Tens-|mo TpoT-|mo no [Hroneption|no Jlop-
ny HyB- |Pon- |k-ka tepy u|[lup- |u Xomneny** |ke, MioHI
pue et I'meze- |cony -HEpY,
py** Bauib-
sksk
I;(S/H' AJIs1 €BpO TSt Tt Tepy
KOO_ -reiiTeB eBpo- |mr06oii
nen-  |pacer
2bd.) IeB
Cpen- |146.41 |150.47 |149.9 [150.81 |152.4 149.07 [154.55 [152.83 [154.01
Hee
3Haye-
HUE
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Hamu omnpenenens! ciegyromue Mop-
domornyeckue ocobeHHoctu. Ha 1oOHOM
KOCTH 3a(MKCHPOBAH HEOOJBIION YYacCTOK
HECPOCHIETroCs METOMUYECKOro ImBa (sutura
metopica persistens) (puc. 3). JlanHoe co-
CTOSIHUE SIBIISICTCS BapHaHTOM HOPMBI H
HaOJIr01aeTCsl Y HeOOJIBIOW JIOIH B3POCIBIX
uHMBUI0B. OHO HE CBSI3aHO C TATOJIOTHEH
U OTpa)kaeT MHIUBUAYAIbHYIO aHATOMHYE-
CKYIO BapHaTUBHOCTh. B kadecTBe naTo-
JOTHYECKUX M (PYHKIMOHAIBHBIX H3MEHE-
HUI OTMEYAIOTCS YMEpPEHHBIC JIeTeHEPATHB-
HbIC U3MEHCHHUS B 00J1aCTH KOJICHHBIX CyCTa-
BOB — YYacTKU IMOPO3HOCTH W HAYaIbHOM
CyOXOHIpanbHOM mepecTporku (puc. 4).
Mopdonoriuueckuii aHannu3 Ta30BbIX KOCTEH

17 ) § N
’ ‘ v
4
el il L J

Pucynox 3. Memonuueckuii uioe

1 yepena uHauBKU1a No2 T03BOJIIET YBEpPEH-
HO ONpEeNeNuTh HHAMBUAA KaK MY>KUHUHY.
BripaxkeHHble KpaHUaIbHBIE MPU3HAKU Kak
MaCCHUBHBIM TNabeIsApHbI penbed, Kpym-
HBIN COCLIEBUAHBIA OTPOCTOK, PA3BUTHIE Me-
CTa TPHUKPEIUVICHUS IICHHOW MYCKYJIaTyphl
MOATBEPKIAIOT JAaHHOE 3aKiaroueHue. Bos-
pacT Ha MOMEHT CMEPTH OIIEHHUBAETCS Kak
20,1 £ 3,7 roga, 4TO COOTBETCTBYET MO3/HE-
My IOBEHHJIBHOMY HWJIH PaHHEMY MOJIOJIOMY
Bo3pacty. OlleHKa OCHOBaHAa Ha TOYTH 3a-
BEpIIEHHOM 3MHU(PU3aPHOM CHHOCTO3€E, paH-
HUX CTaausx (popMUpOBaHUS JTIOHHOTO CHM-
($hr3a ¥ HAYAJIbHOM 3aKPBITUH KPAaHHAIBHBIX
IBOB. PeKoHCTpyHpoBaHHBIN pocT (Tabiuia
-2) coctapmsier 179,74 + 0,88 cM.

Pucynox 4. Konennvie cycmasvl unousuoa Nel

Tabnuma 2. Poct unnuuma No2 mpu Ku3HU

Poct xuBoro yenoseka (cm)
1o 1o 1o no o Tpot-tepy u|no [up |no HQroneption un Xsaaeny |mno Jlop-ke,
beuy [Ma- |Pon- |Tenbk |['nesepy -COHY MioHu-Hepy,
HYB- |7€ KA Baunb-Tepy
pue "
61 JUIst Juis JUIs Ut 1I000H packl
E&) ) €Bpo- |MoHro- €Bpo-
KO- ne- | mon- neH-
eB OB U eB
>bd.) MEKCH-
KaH-
LEeB
Cpe |179.38]176.2 |183.1 |176.4 |181.51]179.01 |176.25 |183.62 [181.54 180.29
JTHE 2 5
e
3Ha-
YeH
ue
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B obnactu muieueBoro mosica (puKCH-
pyercsi BbIpaK€HHas DHTe3ealibHas Iepe-
CTpoOiiKa, pe/ICTaBIeHHAs] YCUICHHBIM pa3-
BUTHEM MECT MPUKpPEIUIeHUs m. pectoralis
major u m. deltoideus. DHTE3UCHI XapakKTe-
pu3yroTcss riyOOKuMH O0po3dgaMu, yTO-
MEHHBIMA KOHTYpAaMH W PACHIMPEHHBIMH
IiouiakaMu npukperuieHus (puc. 5). B

KOJICHHBIX CyCTaBax 3a(MKCUPOBaHBI Clie-
JYIOIME MaTOJIOTUYECKUE U3MEHEHHUS: BBI-
pakeHHas CyOXOHJpajbHasi IOPO3HOCTD,
JIOKaJIbHBIE JECTPYKTHBHBIE H3MEHEHMUS
cycTtaBHOM moBepxHOCTH (puc. 6). [IpusnHa-
KOB TPaBM WJIM BOCTIAJTUTEILHBIX 3200JIeBa-
HHI KOCTEW HE BBISBJICHO.

Pucynox 5. Onmesucwl nneuesozo nosca
uHoueuoa Ne 2

BeiBoabl. OTHECEeHHME HCCIEAYEMBIX
norpe0eHuil K paHHEMY JKEJIe3HOMY BEKY
MOATBEPKIAETCS PaJHOYTIEPOAHBIMU J1aTH-
POBKaMH, YKJIAJbIBAIOIIMMHUCA B XPOHOJIO-
ruueckne pamku PJKB ILlentpansnoro Ka-
3axCTaHa, YCTaHOBJICHHbIE Ha OCHOBE Cce-
puiinbix “C-uccnenoBanuii [25]. Ocoben-
HOCTHU KaJMOpOBaHHBIX HHTEPBAJIOB COOT-
BETCTBYIOT XapaKTEPHBIM ISl JIaHHOTO Iie-
pro/ia 3aKOHOMEPHOCTSIM PaJUOYTIIEPOIHOM
XpoHosoruu [26].

PesynbTaThl MccnenoBaHus 1O JABYM
MHAMBHUIAM U3 NOTpedbeHni 3epeHAMHCKOTO
paifoHa TIOKa3bIBAIOT OCOOEHHOCTH 00pasa
*Ku3HU. HecMOTps Ha OrpaHUYEHHOCTH BbI-
OOpKH, COXPAaHHOCTb CKEJIETOB M HAJINYHe
(YHKINOHATIBHBIX MAPKEPOB JAIOT BO3MOXK-
HOCTh HMHTEpPIpPETHUPOBATh HArpy3Ku, o0pas3
JKU3HH W COLHUAIBHYI MPUHAIJIEKHOCTh
UCCIIEyEMbIX HHIUBUOB.

Kenmuna (uaauBun Nel) oTnuyaercs
HEBBICOKMUM POCTOM — OKojo 151 cmM, uTo
COOTBETCTBYET HM)KHEN I'DAaHUIE BapHaTHUB-
HOCTH XEHCKOT'O HACEJIEHMS B TO XK€ BpeMs
Myx4urHa (MHIUBUA Ne2), HapOTUB, Xapak-
TEPU3yETCs BBICOKMM POCTOM OKOJIO
179,74 cm, npeBpILIAIOIUM CPEAHHUE IOKa-

Pucynox 6. Jlecmpykmuenvie usmeneHus: 6
KOJIEHHBIX CYcmagax uHoueuoa Ne 2

3aTeny OONBIIMHCTBA CEpUN paHHETo Ke-
ne3Horo Beka EBpazum [27].

Y MyX4MHBI BBISBICHA BbIPa)KEHHAS
nepecTpoiika B 0OOJACTH MBIIIEUHBIX TMPH-
KpEIUIEHUH TJIEYEBOTO MOsca, BKIOYas m.
pectoralis major u m. deltoideus. DT n3me-
HEHUsSI MOTYT YKa3blBaTh Ha PETYISIPHBIC
CUJIOBBIC HArpy3Ku. OKCIEpPEMEHTAIbHBIC
JAHHBIE TI0  OPY)KEWHBIM  MPaKTHKaM
(cTpenbba U3 MyKa) YKa3bIBAIOT HA PETYIISIp-
HYI0 (YHKIIMOHAJIBHYIO HArpy3Ky Ha MBIIII-
1B TIJICYEBOTO TM0sICa, B TOM YUCIIE U BBIIIIE-
yKazaHHble MbIIIEL. [28] B coBOKymHOCTH
9TH TPU3HAKU COOTBETCTBYET PEKOHCTPYK-
UM (QU3UIECKUX XaAPAKTEPUCTHUK MYKUUH
B KoueBBIX obOmectBax PXKB, roe Bepxosas
€3/1a, 0XOTa U BOEHHAas AESATENbHOCTb CO-
CTaBJISLIM OCHOBY COLIMAJIBHOW POJIH.

B 1o e BpeMs (yHKIMOHAIbHBINA
Mpouh KEHITUHBI OTINYACTCS WHBIM Xa-
pakTepoM. DHTe3ealbHble MapKepbl BbIpa-
KEHBI CJ1a00, YTO MCKII0YAeT CUCTeMaTHye-
ckuii TsoKENBIN pusmueckuii Tpya. Bmecre ¢
TEeM B 00JIACTH KOJICHHBIX CYCTaBOB 3a(uK-
CUpOBaHbl YMEpPEHHbIE H3MEHEHHS, HeXa-
paKTepHbIE AJIs CTOJIb MOJIOJIOTO BO3PACTA.
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CoBpeMeHHbBIE HCCIIEIOBaHUS IOKa-
3bIBACIOT, YTO YMEPEHHbIE H3MEHEHUS B
KOJEHHBIX CyCTaBaX IMpH OTCYTCTBUU
IpyUX JEreHepaTUBHBIX MPU3HAKOB MOTYT
YKa3bIBaTh Ha PETYJSPHYIO BEPXOBYIO €31y.
[29,30] Hecpocumiicss METOMUYECKUH 1110B
MOXKET CTaTh MapKepoM B JalbHEHIINX
WCCJICIOBAHMSX MO0 MUTPALMU TOMYJISIINH,
OJTHAKO I JTOro TpeOyIOTCS JIOMOJ-
HUTEJBHBIC TAHHBIC.

COBOKYIMHOCTh ~ OMOJIOTHYECKUX U
(YHKIIMOHATBHBIX TPU3HAKOB YKA3bIBACT
Ha MPUHAIICKHOCTh 00OWX WHIUBUIOB K
COLIMAJILHOW TPYIIIIe C AJIUTAPHBIM CTaTy-
COM. Y MYXYHUHBI BBICOKHM COLMAIbHBIN
CTaTyC TPOSBISICTCS B COYETAaHUU BBICOKO-
ro pocTa U BBIPAKEHHBIX MPU3HAKOB CIie-
UATU3UPOBAHHON (PU3NYECKON MOATOTOB-
KM, XapaKTepHOW JUIsi BOGHHOW MU OXOT-
HUYBEH NEATENbHOCTH. Y JKEHIIHMHBI CTa-
TYCHBbIE OCOOCHHOCTH BBIPAXKAIOTCS B OT-
CYTCTBUU CIEAOB TOKENOro Tpyda IMpHU
HAJIMYUU YMEPEHHBIX U3MEHEHUH, CBS3aH-
HBIX CKOpee BCero ¢ MoOWIbHOCTHIO. Pasz-
Tu4us B pouie Harpy30K OTPakaroT Mo-
JIOBO3PACTHYIO  CHEIHAIM3AIMI0 BHYTPU
pPaHTOBOTO COOOINECTBA, a HE Pa3NUYMs B
YPOBHE COLIMATIBHOTO MOJIOKEHUS.
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Summary

Two individuals, a male and a female,
were discovered in the Kenzhebay 2 and 3
kurgan burials located in the Zerendi district
of the Akmola region. According to radiocar-
bon dating, they date to the Early Iron Age
(8th—5th  centuries BC). Anthropological
analysis revealed signs of mechanical stress
on the joints consistent with a nomadic life-
style. The results of the study suggest that
both individuals may have belonged to an
elite social stratum. The obtained data con-
tribute to the understanding of biological
diversity and social differentiation of the
population of the Akmola region during this
period. In addition, a morphological varia-
tion of the skull was identified in one of the
individuals, which may serve as a potential
marker for future studies of population mi-
grations.

Keywords: Early Iron Age, osteology,
biological profile, functional stress, social
status.
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Annomauus

B oaunoti cmamwve na ocHnose
HAYYHBIX UCMOYHUKOE NPOAHATUSUPOBAHO
eruAHUe — numanus  Gacmgyoom  Ha
JunuoHwvlll oomen. I[looueprxueaemcs, umo
3a nocneonue decamusiemusi NApaLleIbHo ¢
pocmom nompebaenuss acmegyoa yee-
JUYUNACL PACNPOCMPAHEHHOCTb CEPOEUHO-
cocyoucmulx u memaboaruyeckux 3abo.e-
sanutl. IIpooykmer gacmghyoa xapaxme-
DU3YIOMCSl  GbICOKOU — dHEPeemudecKoll
NJIOMHOCMbIO,  BLICOKUM — COOEPIHCAHUEM
HACHIWEHHBIX U  MPAHCHCUPOS, NPOCIbIX
Veneso008 U HAmMpus, YmMo OKa3vleaem
ompuyamenvHoe 6luAHUe HA JAUNUOHBIU
npoguis.

B cmamve obvacusemcs  ponv
JUNUOOB 8 Op2aHU3ME, A MAKICEe NOOPOOHO
paccmampusaromes  ¢yukyuu  JIITHIT
(«nnoxozon) u JIIIBII  («xopowezo»)
xonecmepuna. Ilokazano, umo mpanc-
JHCUPHBLE KUCTIOMbL  NOBLILUAIONM  YPOBEHb
JITITHII  (nunonpomeunsvt HU3KOU NaOM-
HOCMU) U  MPUSIUYEPUOO8,  CHUNCAIOM
JIIIBII u yeenuuueaiom puck amepock-
neposa. Ommeyaemcs, ymo HACbIUEHHbIE
JHCUPLL  MaKHCe Cnocobcmeylom nosviule-
nuro ypoeusa JIIIHII, npu smom mexanusm
ux oeticmeus 21asHbIM 00paA30M C8A3aH CO

CHUDICEHUEeM — KOIUYeCmed  peyenmopos
JITTHII.

Coobwaemcs, umo coodepoicanue
MPAHC-  UAU  HACLIWEHHBIX — JCUPO8 6

KYPUHBIX Hazeemcax, kapmogene ¢gpu u
OpY2UX JHCAPEeHvlx NPOOYKMax 3a8Ucum om
MUnA UCNOIb3yeM020 Macd.

Ocobenno nooyepxusaemcs, UYmo
Apu  JlcapKe HA  HACMUYHO 2UOPO2EHU-
SUPOBAHHBIX HCUPAX VYBETUYUBACTCI COOED-
JHCaHUe MPAHCHCUPOS. DMo Npusooum K
HapyweHusam JIUnUOH020 obOMeHa U 8
00JI20CPOUHOU  nepcnekmuge  nosvluidem
PUCK CePOEYHO-COCYOUCMBIX 3A001e8aHULL.

Coenacro pezyromamam 3nuUdemuo-
JIO2UYECKUX — UCCTeO08aHULl,  pecylsipHOe

nompebienue  pacmeyoa  ceazamo ¢
Yy8enuyeHuem Maccol meiad, ONCUPEeHUEeM,
caxapuvlm  Oouabemom 2 muna u
NOBBIUEHHBIM — PUCKOM — UWEMUYECKOl
bonesnu cepoya. B yenom cmamovs
noKaszviéaem, yYmo 4acmoe U HeKOHMpo-
aupyemoe nompedOnenue gacmeyoa cy-
WeCmeeHHO  Cnocobcmeyem  HapyueHuo
JURUOHO20 0OMeHa, pa3eumuro amepock-
71epo3a U 603HUKHOBEHUIO MemAabOIUYecKUx
3a601e6aHUL.

Iloomomy  Ona  noododepacanus
300p08020 UNUOHO2O OANAHCA PEKOMEH-
dyemcs coanancuposanHoe numanue, 602a-
mMoe HeHAaCbIUWeHHbIMU HCUPAMU.

Kniouegoie cnoea:
aunuowl, pacmaehyo, numanue

300po8ve,

Beeaenne. C 1970-x ronos B CIIIA
VBEJIMYWIIOCh MOTPEOJICHHE THINA BHE
JIoMa, OCOOEHHO B PECTOpaHax OBICTPOTO
nutanusa. Hapsy ¢ poctom morpebiieHus
dacrdyna TPEBOKHOM I00aTBHOM
npo0JieMoil 3/IpaBOOXpaHEHHs CTall0 yBe-
JTUYEHUE PACTPOCTPAaHEHHOCTH KapauoMe-
Ta0OIMYECKUX 3a00JIEBAHU.

XoTs €IIMHOTO OTIpeIeTICHUS
dactdyna He cyliecTByeT, B CIOBapsAX U
SHIMKJIONENSIX OH B OCHOBHOM OIIpee-
JSeTCsl  KaK  «IerkKo  TPUTOTOBJICHHAS
oOpaboTanHasi muia, OBICTPO TOJgaBacMast
WIH TIpoJjaBacMasi Ha BBIHOC B 3aKYCOYHBIX
u pecropanax». K ¢acrdyny taxxke mMoryr
OTHOCUTHCSI KOHCEPBHPOBAHHBIC U JAPYTUE
MIPOMBIIIJICHHO TIPOU3BEIEHHBIC TTPOYKTHI.

B mocnemHme TOABI  MapKETHHT
dactrhyna wm eapl HABBIHOC TPHOOPEN
r100aMbHYI0 TOMYyJIApHOCTh. [lumma BHE

noma u (actdyn 6oraTel mepepaboTaHHBIM
MsICOM, paUHUPOBAHHBIMU YTJIEBOJAMH,
HaTpueM, OOMIMMM KUpPaMH, HACHIIIEH-
HBIMHA nu TpaHC)KI/IpHBIMI/I KHUCJIOTaMH,
XO0JIECTEPUHOM, HO O€IHBI HEOOXOIUMBIMU
[MUTATEIBHBIMYA BEIECTBAMUA U IHILEBLIMU
BOJIOKHAMU.
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I/ICCJ'IG,Z[OBaHI/IH JOKa3aJInu IIpAMYIO
CBA3b TPAHCKHUPHBIX KHCJIOT C CEPACUHO-
COCYAHUCTBIMU 336OJ'IeBaHI/IHMI/I, PaKoM

MOJIOUHOM KeJe3bl, YKOpOUeHHEM OepeMeH-
HOCTH, PHUCKOM MIPEdKIAMIICHH, Hapylle-
HUSMH HEPBHOW CHCTEMbl M 3pEHHUS Y
MJIQJICHIIEB, PaKOM TOJICTOM KHIIKH, Iua-
0eToM, OKUpEHHEM U ajiepruei [1].

Marepuanbsl U Meroabl. [lanHas
CTaThsl MOATOTOBIIEHA B (opMe 0030pHOTO
uccinenoBanus  (narrative  review) u
OCHOBaHa Ha CHCTEMAaTHYECKOM aHaJIu3e
CYIIECTBYIOIINX Hay4YHBIX pabor,
M3YYAOIINX BIUsSHUE TUTaHus (acrdymom
Ha JIMITATHBIA OOMEH.

Lenpro mccrnenoBanus ObUIO OICHHUTH
MEXaHM3Mbl BO3/JCUCTBUS  HACHI-IIEHHBIX
JKUPHBIX KHUCJIOT, TPAHCKUPHBIX KHUCIOT U
JIPYTHX JIUTHTHBIX KOMITOHEHTOB,
colepkamuxcsa B npoaykrax dacrdyna, Ha
munuaaeid - npodwmne  (JITTHIT,  JITIBII,
00IIMiA X0JIeCTepUH U TpUriumepubl) [1-5].

Jlunuowl u aunuoHwvIll 0OMeH

JIununael - 3TO KUPOBBIE COEIUHEHUS,
BBIMIOJHSIONINE B OpraHu3Me pa3linyHbIe
byskun. OHU BXOAST B COCTaB KIETOYHBIX
MeMOpaH U peryiupyloT MPOHUKHOBEHHE
BEILIECTB B KJETKY. JIMMHIbl y4yacTBYIOT B
TPAHCIIOPTUPOBKE M XPAHCHUH DHEPTUH,
BCACHIBAHMM  BUTAMU-HOB M  CHHTE3€
TOPMOHOB. N36p1TOUHOE KOJIMYECTBO
HEKOTOPBIX JIMIIHUJAOB BpEIHO. JIMmuaHbIil
npod b MTO3BOJISIET OTIpeJIe-JIUTh,
HaxoNATCsl JIM WX YPOBHU B Tpejaenax
HOpMBL.  XOJECTEpUH - ITO  JIMIHU],
NpUCYTCTBYIOIUN B KpoBU. OH HeoOxoaum
I YCBOGHHS JKHUPOB U BUTAMHUHOB U
CHUHTEe3a TOPMOHOB. [ToCKONBKY XOJecTeprH
U TPUTJIHIEPHUIBl HEPACTBOPUMBI B BOJIE,

OHHU HE MOTYT CaMOCTOSITEIILHO
nepeMeniatbcsi o Kposu. Iloaromy oHu
coequHAlOTCs ¢ Oenkamu, — oOpasys
JIUIONPOTENHBI.

OcCHOBHBIE JIUTIONIPOTEUHBI:

- JIIIBII (MnonpoTenHbl BBICOKOMN
TJIOTHOCTH)

- JHIHIT (aumonpoTenHBl  HU3KOM
TJIOTHOCTH)

[Torpebnenue Oonee 35% cyTo4HOM
KaJOPUMHOCTU 3a CYET KHUPOB CBA3AHO C
YBEJIMYEHUEM oOurero noTpedeHus
KaJ'IOpI/II\/II n HACBIIIIECHHBIX KHUPOB.
Tpaucxkupsl noBblmaroT yposens JIITHII,
TPUTIMLEPUAOB W MHCYIMHA, a TaKKke

camwkatror ypoenb JIIIBII. B menom
TPaHCKUPHBIE KHUCJIOTBI OKa3bIBAIOT
HETaTUBHOE BIIMSHUE Ha 310pOBbE [4].

Xonecmepun

XoJIeCTepUH — CTPYKTYPHBIM KOMIIO-
HEHT KJIETOYHBIX MeMOpaH, y4acTBYIOIIUN B
CUHTE3€ CTEPOUIHBIX 'OPMOHOB, BUTaMHHA
D u )EmMYHBIX KHUCIIOT.

Beicoknit  yposens JIIIHII  yBenu-
YUBAET PUCK CEPAECUHO-COCYIUCTBIX 3aboiie-
BAaHMM, TOrJa Kak JOCTATOYHBIM YpPOBEHb
JITIBII 3amumaer aprepum.

JIITHIT Ha3pIBalOT <«IUIOXHUM)» XOJIEC-
TEPUHOM,  IOCKOJIbKY  €ro  M30BITOK
CIocoOCTBYeT 00pa30BaHUIO  aTEPOCKIIe-
poruueckux Omsmek. JIIIBIT  Ha3wiBaroT
«XOpOILIUM» XOJIECTEPUHOM, TaK KaK OH
MEPEHOCUT U30BITOK XOJECTepUHA B MEUYCHb
JU1s1 BBIBEACHUSL.

Tpuenuyepuovt

Tpurnunepu bt
MULIEBBIX KUPOB,
YTJIEBOJIOB,

npeoOpazyempix B nedeHd. OHu
3amacaroTCs B JKUPOBBIX  KIETKax H
UCIONIB3YIOTCS TP HEOOXOAMUMOCTH SHEp-
rui. BBICOKMH ypOBEHb TPUIVIMLEPHUIOB
MOBBIINIAET PHUCK HIIEMUYECKOH 0ose3HH
cepaua.

Cocmae ¢hacmghyoa u ezo enusanue na
JIUNUOBL.

dactdhyn xapakTepu3yercs BBICOKOI
DHEPreTUYeCcKorM IUIOTHOCTBIO. Mccneno-
BaHUs IIOKa3bIBAlOT, YTO YEJIOBEK ILIOXO
peryaupyer o0bEM MOTpeOIseMON MHUIU
IIPU BBICOKOM JHEPreTUYECKOM IUIOTHOCTH,
YTO TPUBOJUT K «IIaCCUBHOMY Iepe-
EAAHUIOY.

CpenHsisi sHepreTudeckas IUIOTHOCTh
MeHI0 (actdyna cocraBiaser oxono 1100
k/bk Ha 100 1, 4TO 3HAYUTEIBHO BHIIIE
pPEKOMEHIyeMbIX 3HaueHHW. PerymsapHoe
notpeOieHne  TakuX  MPOAYKTOB  CIIO-
COOCTBYET YBEIMUYCHHMIO MAacChl Tela H
oxupenuto [1-5].

Kaprodens ¢pu, KypuHble HarreTChl U
TOBSKbY TAJIOYKH, OOXKapeHHBIE B pa3iiny-
HBIX JKHMpaxX, JEMOHCTPUPYIOT pa3In4dHOE
COJIEp’)KaHUE TPAHC- U HACBILICHHBIX KUPOB.
’Kapka B 4acCTUYHO THUIAPOTEHU3UPOBAHHOM
COEBOM Maciieé YBEIUYMBAET COJEPIKAHUE
TPAHCKUPOB, a KapKa B TOBSIKbEM KUPE —
HACBILICHHBIX KUPOB U X0JIECTEPHUHA.

o6pa3y}0Tc;1 KaKk H3
Tak M U3 H30BITKA
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Tpancorcupnuvle Kuciomol

TpaHCKUpPHBIE  KHCJIOTBI 3TO
HEHACBILICHHBIE JKUPHBIE KHCJIOTBI,
coJiepKale XoTs Obl OJHY JIBOMHYIO CBSI3b
B TPAHC-KOH(UTypaLHH.

OHu 00pa3yroTcs TIaBHBIM 00OpazoM
OpU YAaCTUYHOM TIUAPOTEHU3ALUU PpPacTH-
TeNbHBIX Macen. VX BBICOKOE MOTpedieHne
nosbimaer  yposens JIIIHII wu  tpurnm-
uepunos, cHwkaer JIIIBII u ycunusaer
BOCHAJIUTENbHbBIE IPOLECCHI.

TpaHCKUPHI MIMPOKO NPUMEHSINCH B
[UIIEBOH MNPOMBILUIEHHOCTH IS Yilyd-
IIEHUsI TEKCTYpbl M YBEIUYEHUS CpOKa
XpaHEHUs NPOJYKTOB [6-8].

HacbleHHbIe JKUPbI

N30biTOuHOE TOTpPEOICHUE HACHIIIEH-
HBbIX XKUpOB mnosblmaer yposeHb JIIIHII u
PUCK CEepJIeYHO-COCYAUCThIX 3a00JieBaHUN
(Pucynoxk 1).

CHuxeHue noTpeOIeHHs] HaChIILEHHBIX
JKUPOB CBS3aHO C YBEIMYEHUEM KOJIMYECTBA
peuenropos JIIIHII u cHukeHueM ypoBHs
JIITHII B kpoBH.

Kypunsbie Harrercol
o0MeH

M JIMIUJIHBLIA

Kypunvie Haccemcvt — TONMYJISIPHBINA
npoaykt  ¢dacrdynma,  cocrosmui U3
KYPUHOI'O Msica, MyKH, Kpaxmaja U CIielui.

100 r mpoaykra coaep>kaT MNPUMEPHO
270-300 Kkaq SHEPruud M 3HAYUTEIBHOE
KOJIMYECTBO KHUPOB, BKJIIOYAs HACHIIICHHbBIE
U TPaHCKUPBI.

Perynspuoe  ynorpeOieHue  MOKET
noseliath  ypoenb JIITHII («ioxoro»

XOJIECTEpUHA) M  HapyllaTh JIMIUAHBIN
obmen [9-13].

Dacrhya H MeTal0o/Iu4ecKue
NOCJIC/ACTBUSA

HccnenoBanus IIOKa3aJj, 4TO

yrorpebienne dacrdyma > 2 pa3 B HEJEIIO
CBSI3aHO C YBEJIMYCHUEM MAcCh TeJa.

Bricokoe nmorpebnenue kaprodens Gpu
YBEIIMUMBAET PUCK pPa3BUTUS CaXapHOIO
nuabera 2 tuna Ha 21%.

Perynspaoe norpebnenue OyprepoB u
JKapEHOM KYpHUUbl CBA3AHO C MOBBIIICHUEM
pucka auadera.

JoctynHocTh (actdyna Takke cBs3aHa
C IIOBBLIIIEHHOH CMCPTHOCTBIO W TOCIIH-
Tajln3alyusaMu 10 IOBOAY HIIEMHUYECKOU
6one3nu cepana (Tabmuna 1).

Types of Fatty Acids

Saturated
fatty acid

H H H

| |
—C—C— —¢c=c—
|

H H

Carbon-Carbon
single bond

Carbon-Carbon
double bond

Unsaturated
fatty acid

H

Trans fatty acid

H
I
-

l
H

Hydrogen bonds on
opposite sides of the
chain of carbon-carbon
double bonds

Pucynox 1 — Tunwvi dcupnvix kuciom
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Tabmuua 1 — Boustaue ¢actdyna Ha opranu3m yenoBeka

Hcmounuk: cocmagnerno asmopamu

Cepaeuno-cocynucras
cucremMa

Bricokoe copepxaHue Hachl-
IIEHHBIX U TPAHCXKUPOB, COJIN

[ToBeIlIEHUE XOJECTEPUHA,
TUIEPTOHHUS, aTePOCKIIEPO3,
pHUCK HHGbAPKTa U UHCYIBTA

Cepneuno-cocynucras
cucremMa

Bricokoe copepxaHue Hachl-
LIEHHBIX U TPAHCXKUPOB, COJIH

[ToBeIlIEHUE XOJECTEPUHA,
TUIEPTOHHUS, aTePOCKIIEPO3,
pHUCK HHGbAPKTa U UHCYIbTa

HnmeBapHTeanaﬂ CH-
CTEMa

H30bITOK JKHUPOB, HECAOCTATOK
KJIICTYAaTKH

Iactpur, 3anopsl, HapyLIEHHE
MUKPOQIIOPHI KUIISYHUKA

OHIOKpPUHHAS CUCTEMA

Bosnpiioe konnuecTBo caxapa
1 OBICTPBIX YITICBOIOB

NHCYynMHOPE3UCTEeHTHOCTD,
PHUCK caxapHoro nuabera 2
TUTIA

Ileyenn

N30bITOK XKHUPOB U caxapa

JKupogoii renaro3 (0KUpeHue
TICYCHH )

HepsHas cucrema
BU

Pe3kne ckauku caxapa B KpoO-

BLICTpaH YTOMJIAEMOCTD, CHU-
JKCHUC KOHICHTpAIlUN

Macca tena

Bricokast kanopuHHOCTh

Oxupenue

Koxa

Hapymienne oOMeHa BeliecTs

AKHC, YXyAIICHHUE COCTOSAHUA
KOXH

NMmyHHas cucrema

Henocrarox BUTaMHUHOB U

CHMKEeHHUE HMMYHHUTCTA

MHUHEPAIOB
dacthyn u MeTa00/IMYecKHe YTO IMOBBIIMIACT PUCK CEPACUHO-COCYIMCTHIX
nocJeICTBUS 3a0osieBaHni. HachIlIeHHBIC JKUPBI, B CBOIO
Hccnenosanus MOKa3au, 4T0  ouepelb, CIOCOOCTBYIOT YBEIHUCHHIO KOH-

ynotpebnenue Qacrdyna > 2 pa3z B HEACIIO
CBSI3aHO C YBEJIMYEHUEM MacChl TEJA.

Beicokoe notpebnenue kaprodens ¢ppu
YBEJIMYMBAET PHUCK pa3BUTHS CaXapHOIO
nurabeta 2 trna Ha 21%.

Perynspaoe mnortpeGienue OyprepoB u
JKapEHON KypHIbl CBA3aHO C IOBBILICHHEM
pucka quadera.

HoctynHocTh ¢actdyna Takxke cBi3aHa
C TIOBBIIIEHHOW CMEPTHOCTBIO U TOCIHH-
TaIU3alUsIMU 10 TOBOAY HIIEMUYECKOU
Oose3nu cepara (Tabmauma 1).

PesyabTaTsl " o0cy:Kkaenme.
[TpoBenénHbIl 0030p JNUTEPATYPH MOKA3bI-
BAaeT, UTO PETYISIPHOE U HEKOHTPOJIUPYEMOE
noTpebnenue ¢actdyna OKa3bIBaeT 3HAYU-
TeJIbHOE BIIMSHUE HA HApYIICHHUE JIUITHTHOTO
oOMeHa. Bricokas »sHepreTuueckas IUIOT-
HOCTb TakKuUX IMPOAYKTOB, a TakXke HX
00oraTcTBO  HACBHIILIEHHBIMM ¥ OCOOEHHO
TPAHC)KUPHBIMU ~ KUCIIOTAMHU  TPUBOIST K
MTOBBILLICHHUIO YPOBHS JITTHII 51
TPUTJUIEPUIOB B KPOBH M CHUKEHHIO
ypoBHs JIIIBII. TpaHc)KupHBIE KHCIIOTBI
YCUJIMBAIOT BOCHAJIMTENbHBIE MPOLECCHl U
CIOCOOCTBYIOT ~ YCKOpEHHOMY  (popMuU-
POBaHUIO aTEPOCKICPOTUYECKUX  OJISIIEK,

ueHtpauuu  JIIIHII B kpoBM TyIaBHBIM
0o0pa3oM 3a CYET yMEHBIIEHHUS KOIUYeCTBa
peuentopos JIITHII.

Kpome Toro, smuaemMuosornueckue
WCCJICIOBAHUS TOKA3bIBAIOT, YTO YacTOe
ynorpebnenue  ¢dacrpyma  cBszaHo ¢
O0)XKHPEHUEM, HHCYIMHOPE3UCTEHTHOCTHIO U
caxapHpIM  aumaberoMm 2 THMa, 4YTO
JIOTIOJTHATEFHO TIOBBIIIAET PHUCK JTUCITH-
MUAJEMUAN U UIIEMUYECKON OO0JIe3HU Ccep/la.
Ucnonp3oBanue YaCTUYHO TUpore-
HU3HPOBAHHBIX JKUPOB MPHU MPUTOTOBICHUH
XKAPEHBIX TMPOAYKTOB emI¢ OOJIbIIe YCHIIU-
BAaeT HETaTUBHOE BIMSHHUE Ha JIUIHIHBINA
npouIib.

Takum oOpa3oM, [ATUTENBHOE W
ype3MepHoe mnoTpedienue ¢actdyna ycko-
pseT pa3BUTHE aTEPOCKIEepO3a U yBEIHU-
YHBAeT BEPOSATHOCTh BO3HUKHOBEHHUS Kap-
nuoMmerabonuveckux — 3aboneBaHuid.  Jlns
COXpaHEeHHUs 370POBOTO JTUMUAHOTO OanaHca
HEOOXOUMO  OTPAaHHYUTh  MOTpeOJICHHE
dactdyna, CHUBUTH YNOTPEOIEHUE HACHI-
IMIEHHBIX W TPAaHCXKHPOB H  OT/HaBaTh
IpelrouTeHne cOallaHCUPOBAHHOMY paIuo-
Hy, ©OoraroMmy MOHO- U  TOJMHEHa-
CBILEHHBIMU KUPHBIMH KHUCIOTaMH. 45
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3akiouenue. PerymnspHoe nmoTped-
nenne ¢actdyna BbI3BIBAET CEPbE3HBIC
U3MEHEHHUs JUMUIHOro obmeHa. Bricokoe
COJlep’)KaHHWE HACBHIIEHHBIX UM  OCOOEHHO
TPAHC)KUPOB  CIOCOOCTBYET  IMOBBIIICHUIO
ypoBusa JIIHII wu  TpurnuuepuaoB u
camkenuro JITIBII.

OTO YCKOpsSieT pa3BUTUE aTepo-
CKJIEpO3a U TIOBBIIIAET PHUCK CEPACUHO-
COCYAMCTHIX 3200JICBaHUM.

Jli1st coxpaHeHus JIMIIMIHOTO OanaHca
U 3710pOBbsI CEPJIEYHO-COCYAUCTON CUCTEMBI
HEOOXOJUMO  OrpaHMuYUTh  MOTpeOseHue
dactdyna, CHU3UTH YHOTPEOJICHUE HACHI-
HIEHBIX W  TPAaHCKUPOB M OT/AAaBaTh
MPEANOYTEHNE HEHACKIIIICHHBIM KUPaM.

310poBoe U cOaNaHCUPOBAHHOE TH-
TaHWE HMEeT BaXHOE 3HAa4YeHHE JUIs
npoQUIAKTUKA XPOHUYECKHX 3a00JieBaHUN
Y TIOBBIIICHUS KaueCTBa JKU3HH.
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Anoamna
byn maxanaoa zvinvimu oepexxozoep
Hezi3inOoe  hacm@yonen  mamaKmanyOwly

aunuo armacywvina acepi manoaraowvl. Coyzol
OHIICBLLIOLIKMApOa  pacmghyo mymuviHyOblH
apmyvIiMen Kamap JHCypeKk-KaHmamblp HCoHe
MemabonuKanvlK — aypyiapovly — mapanyul
KebOeliceni aman  eminedi.  Dacmaeyo
OHIMOEPI JHCOLAPbI IHEPLEMUKATILIK MblEbl3-
ObIbIMEH,  KAHLIKKAH — JICOHE — MPAHC-
Maunapovly, KapanauvimM KOMIpCYlap MeH
Hampuiioiy Kon MOJuepIiMeH CUunammanaovl,
oy unuomix npoguivee mepic acep emedoi.

Maxkanaoa nunuomepdiy azzadasvl
peni  mycindipinin,  conoati-ax  TTJIII
(«orcamany) ocone  JKTIII  («orcakcovry)
XOJNeCMePUHIHIY Kbl3Memmepi JHCaH-IHCaKmbl
Kapacmuipwliaovl. Tpancmail KeluKblioapsl
TTJIII (momen mulbl30bLIKMARLL JTUNONPO-
meunoep) MeH mpueruyepuomep Oeneetlit
apmmuipoin,  JKTJIII  Oenecetiin  momen-
OdememiHi J#coHe amepocKiepo3 KayniH Ky-
wetimemini kopcemineen. CoubiMeH Kamap
KaHvlKKan matinapoviy oa TTJIIT Oeneetiin
HCORAPBLINIAMAMbBIHGL,  ONAPObIY  dCep  emy
mexanusmi nezizinen T1JIII peyenmopnapol
CaHbIHbIY — A3aI0bIMEH  OAUIAHLICMbL  eKeHi
aman emineoi.

Tayvix nacecemcmepi, ¢pu kapmoowvl
JHcoHe 6acKa 0a Kyblpbliean mazamoapoazsl
MpaHc  Hemece KAHGIKKAH — MAllapobiy
Menuepi  KOJNOAHbLIAMbIH — Mai — mypine
batinanvicmovl  exKeHi  aumsliadvl. Ocipece
AHcapmuliau 2UOPO2EHU3AYUANAHRAH MAlLIap-
da  Kyvlpy — Ke3iHOe — MPAHCMAULAPObIH
Menuepi apmamsiibl epeKuie Kopcemineoi.
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byn nunuo anmacyvinely Oy3vinyviHa

oKenin, ysaxK mep3iMOi  nepcnekmusaod
HCYPEK-KAHMamvlp  aypylapbiHbly — 0aAMy
Kaynin apmmuipaobi.

Onudemuonousnvly 3epmmeynep
Homuoicenepi OouviHwa, acmeyomsr my-
pakmel  MYmelHy — OeHe  CAIMA2bIHbIH
apmyvimMeH, ceMi3oikneH, 2-munmi KaHm

ouabemimen JHcaHe AHCYPEKMiy ULEeMUSIbIK
aypyvl Kayniuiy Jico2apuliaybiMen Oatiia-
Hoicmol. Kannel, maxanada gacmgpyomol
Jrcui api OAKLLIAYCHI3 MYMBIHY TUNUO AIMA-
CYbIHbIY  OY3bLIVbIHA,  AMEPO-CKIePO30bIH

oamyviHa JHcone MemadonUKAIbIK
aypynapovly naida O0nybiHA eneyli bIKnai
ememini  kopceminedi. ConObiIKman cay

AUNUOMIK ~ mene-meHOiKmi  cakmay  yuin
KAHbIKNA&an mailiapea oOai  meneepimoi
MAMAKMAaHY YCbIHBLIAObL.
Tyuinoi cozoep: O0eHCcayvlK,
aunuomep, hacmeyo, mamaxmamuy.
Mamepuan 6acnaza 10.02.26 mycmi

THE IMPACT OF FAST-FOOD
CONSUMPTION ON LIPID
METABOLISM
*C.H. Abbasli, G.S. Abdullayeva
Nakhchivan State University,
Republic of Azerbaijan, Nakhchivan
*e-mail: smiabbasli5@gmail.com
Summary

This article analyzes, based on scien-
tific sources, the impact of fast-food con-
sumption on lipid metabolism. It emphasizes
that in recent decades, alongside the in-
crease in fast-food consumption, the preva-
lence of cardiovascular and metabolic dis-
eases has also risen. Fast-food products are
characterized by high energy density and
high levels of saturated fats, trans fats, sim-
ple carbohydrates, and sodium, which nega-
tively affect the lipid profile.

The article explains the role of lipids
in the body and examines in detail the func-
tions of LDL (“bad”) and HDL (“good”)
cholesterol. It is shown that trans fatty acids
increase the levels of LDL (low-density lipo-
proteins) and triglycerides, reduce HDL lev-
els, and raise the risk of atherosclerosis. It is
also noted that saturated fats contribute to
increased LDL levels, primarily through a
mechanism associated with a reduction in
the number of LDL receptors.

1t is reported that the content of trans
or saturated fats in chicken nuggets, French
fries, and other fried foods depends on the
type of oil used. Particular emphasis is
placed on the fact that frying in partially hy-
drogenated oils increases trans fat content.
This leads to disturbances in lipid metabo-
lism and, in the long term, increases the risk
of cardiovascular diseases.

According to the results of epidemio-
logical studies, regular fast-food consump-
tion is associated with weight gain, obesity,
type 2 diabetes mellitus, and an increased
risk of coronary heart disease. Overall, the
article demonstrates that frequent and un-
controlled fast-food consumption significant-
ly contributes to lipid metabolism disorders,
the development of atherosclerosis, and the
occurrence of metabolic diseases. Therefore,
maintaining a healthy lipid balance requires
a balanced diet rich in unsaturated fats.

Keywords: fast food, lipid metabo-
lism, cholesterol, trans fats, atherosclerosis,
cardiovascular diseases
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Anoamna

Cy pecypcmapvin muimoi 6ackapyoa
aywl3 €y canacvlh 6asanay aca Maubl3oul.
byn 3epmmey Koanowr endi mexeHinoezi
OpMANbIKMAHOBIPLIIZAH — AYbI3  CY  JHCY -
eciHiy canacelh 6azanay2a — ApHAILAH.
3epmmey bapvicbinoa 5 HyKmeoer anibiH2aH
CY CHIHAMANAPBIHA 2UOPOXUMUSLTBIK MALOAY

ofcygaei3iﬂ0i. Heeizei  uondapowy (Ca’",
Mg’ , Na', SO/, HCO;) «xypamel
AHLIKMANLIN, — AHATUMUKATLIK — 20icmep,

CMAmMUCMuKanelk oHoey JicoHe HopMa-
MUBMIK CanbiCmulpy macinoepi KoJ10aHbLl-
ovl. Homuoicenep ootivinwa cyoeiy opmawua
Kammulivlabl 4,2 MMONL/I, Al HCAAnbl Mu-
Hepanoanyvl wamamen 334 me/n 601061
bapnvik kepcemxiwmep pykcam emineen
wekmi  KOHYeHmpayusanapoan acnaiowl.
3epmmey xopcemxenoeti, Kosanowl enoi me-
KeHiHOe2l aybl3 Cy XUMUAILIK MYPeblOaH
y3aK mep3imoi mymuinyea Kayincis. CoHul-
MeH Kamap XuMUsIblK manoay a0icmepin
KOIOaHy ayvl3 Cy canacbli 0Oaeanayoa
CeHIMOI api muimoi macin 6onvin madwviia-
Obl, Oy cy pecypcmapvin backapy npo-
yecinoe Manvi30vl aknapam oepeoi.

Tyiiin ce3zoep: Ayviz cy canacwi, 2uo-
DOXUMUANLIE  mManoday, cy Kammbliblabl,
Hezi3el UOHOAap, MUHEPAIOaH).

Kipicne. TypakTel namy makcarra-
pBIHBIH imriHAe Heri3ri Ne6 makcar — «Ta3za
Cy JKoHe caHuTapus» Oomein, on 2030
KBUTFA JEHIH OYKUT oleMeri XabIKThI
Kayilnci3 aybl3 Cy JKOHE CaHUTAPIIBIK
KBI3METTEpPMEH KaMTaMachI3 eTymi
Ke3nelni. by makcar aypI3 cy camacel, ca-
HUTApHs KOHE XallbIK JICHCAYJIBIFBI apa-
CBIHJIAFbI ©3apa THIFBI3 OAMIAHBICTHI KOpPCe-
Temi [1].

Agnam aF3achlHa XHMHSUIBIK JJICMCHT-
TEep 111y, THIHBIC ally KOHE TEPIMEH aHacy
apKpuTbl TyceTiHi Oenrini [2]. Taza Taburu

opTaza XUMUSUIBIK OJIIEMEHTTEpPIIH ajaam
ar3acblHa TYCYIHIH HETi3Ti OJIbI PETiHJe
TaraM MEH CYIbl TYTHIHY KapacThIPbLUIAIbI
[3]. Enmi mekenaepaeri oOpTabIKTaHIIbI-
pBUIFAaH aybl3 Cy Ke3lepi  TYPaKThI
OOJFaHNIBIKTaH, OHJAFbl Oenrim Oip HOH-
JapIplH  apThIK Hemece KeM  Oouybl
JKEPTUTIKT1 XaJIbIKTBIH Y3aK Mep3iMIi JIeH-
CaynblK >KarjailblHAa TIKeNe ocep eTell.
CoHfplKTaH Cy camacblH >KyHeni Typre
Oaranay MaHbI3/1bI OOJIBIN TaObLIAIbI.

Cy camacbiH 6aranayablH JICTYPIl dfici
CyFa OKYpri3uireH Taijay HOTHKECIH/e
aJIBIHFaH THAPOXUMUSIIBIK TTapaMeTpiIepIiH
MOHJEPIH YITTBIK YXKOHE XaJbIKapalbIK CY
camachl CTaHAApPTTAPBIMEH CaJBICTHIPYFa
Herizaeneni [4]. TuapoXuMHsIIBIK Tamaayaa
TYC, Hic, CUITUIK, ruapokapoonar (HCOy3),
kanpiuit (Ca’"), maramit (Mg”"), xammsl
KATTBUIBIK, HaTpuii (Na'), *annel epireH
kartel 3artap (TDS), cymsdar (SO,%)
CHUSKTBI KOPCETKIIITEp MAaHBI3Abl OOJIBII
TabbIIas! [5,6].

Marepuanaap MeH daicrep. 3epTTey
HBICAHBI

Kasakcran aymarpiHbIH mamameH 80%-
Bl 1161, TIOJCUT XKOHE KyaH Jaia KiIuMmar-
THIK-TEOTpapUsUTBIK ~ aliMarblHIA  OpHA-
nackaH [7]. Byn KyaH eHipiepneri rumpo-
rpadusUTBIK JKETl CUPEK JKOHE Cy aFBIHBI
KeJieMl alTapibIKTail KYOBLIBIIT OTBHIPaJbI.
COHBIH HOTHXKECIH/IE TYIIBI Cy TANIIBUIBIFBI
eNOiH  TYpPaKThl  JaMyblHa  KeJepri
KEJTIPETiH €H 63€KTi dKOIOTHUSIIBIK MOCeIe-
nepaiH Oipine aifHanasl [8]. 3eprTey HYKTe-
JepiHiH OpHanacysl 1-cyperre OepiireH.

Cy ceiHamanapel KazakcTanHblH AKMO-
na oOneIchIHAaFel KOSHABI aybUIABIK el

MEKEHIHJIe OpHaJackaH Oec HYKTelIeH
anelHabl  (51°15'35.65"-51°17"21.67" N;
71°37'17.45"-71°40'23.30" E). Cy cbI-

HaMaJlapbl CTAHJAPTTHI OMiC APKBUIBI Oec
y#l mapyalibUIbIFbIHAH aJIbIH]IBL.
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Cypert 1. Akmona obnbickl, KosiHAbI engi MekeHiHAeri Cy cbiHamanaphb! anbiHFaH HYKTe-NepAiH opHanacy kapTachbl

Legend
{ F cy Cuiamanaps: ansikfa HyKTenep

Cypem 1. Akmona obnvicel, Kosinowl endi mexeninoeei ¢y colHamManiapol aiblHaH
HYKmenepoiy OpHAIACy Kapmachol

CelHaMamapIplH ~ KeJemi  IIeKTeysi
OosFaHBIMEH, TaHJAAIFaH YHJIEp el MEKeH-
JepJeTi XaIBIKThIH KYHJICTIKTI Cy Taiaanany
cUmnarTaMajapblH  KaMTHIN, KaybIMJIACTHIK
JeHreinae exumik ereni [9].

3epTTey aaicTepi

Cy cblHamanapblH aixy oficTepi KoHe
XUMUSUIIBIK Tajay xKcay

Cy cwiHamanapel 2025 XKbpUIOBIH Ka3zaH
allbiHAa 5 HYKTeAeneH >kuHanjbl. CblHaMa-
Japasl kuHamac OypbiH, cyasl 10 MHHYTKa
arbI3y apKbUIbI K€3 KeIreH BIKTUMAI CHIPTKBI
JacCTaHyObl JKOK JKOHE TYPaKThl KYWre
KeNTIpY  KYMBICTapbl  Kyprizuiai.  bByn

QJIBIHFAH YJITIHIH Cy CalachlH JI9J1 KOPCETYiH
Kamtamacei3 ereni [10]. Cemamamap 1
JUTPIIK CTEPHIIBAL TONUATHIICH OOTeIKenep-
ne 4°C Temmeparypaja CaKTallbIN, Keleci
KYHI 3epTXaHajia Tajjiay >Kypri3iiui.
CelHamanap anbplHFaH HYKTeNepiHaeri

HEri3rl HOHAAPABIH KOHIICHTpAlUsIChl 1-

KecTezle JKOHE 2-CypeTTe KOPCETIUITeH.
XKanmel KarThUIBIK  Kejeci  ¢opmyna

OOMBIHIIIA €CENITENII:

Kanmer KaTTBIIBIK (MMoOITB/1T)
Ca Mg

= + —

Kecre 1. 3epTxananbik Tanmgay HOTHOKeIepl (Mr/i)

e Ca®* Mg* Na* SO> HCO;
] 393 243 57.61 57.94 122.00
2 414 25.1 65.82 60.78 126.00
3 0.0 247 72.01 5851 152.50
1 0.6 30.0 04.64 72.49 122.00
5 50.2 21.0 6173 59.04 152.50
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Cypert 2 aybI3 cy ChIHaMaJIapbIHAAFbI HET13T1 HOHIAPp/IbIH KOHIICHTPALHSICEI
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HYKTEJep Ca?"

Na* SO+

¥ 1 HykTe
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Cypem 2. Ayvi3 cy colHamanapelHoagvl Hezizel UOHOAPObIH KOHYEHMPAYUsCyl

XKanmer MuHepangaHy HeTi3ri HOHAAp-

IbIH  KOCBIHIBICHI  pETiHIAEC  I[IaMaMEH
OarajlaH/bl:
DS = Z cations + Z anions 12]

3epTTey HITHIKeJIepi JKIHE TATKbLIAY.
5-HykTe OOIBIHIIA aNbIHFAH 3epTXaHa-
TBIK  Tangay HoTwkenepiHiH JJ¥-HbIH
(WHO, 2022) xone Kazakcranubsiyg CanlluH
CaHUTaPJIBIK HOpMaJIapbIMEH (Ne KP
JACM-138, 2022) canbicThIpMachl 2-KeCTele

kepcerinreH [13,14].

2-xecre. JA¥-upin (WHO, 2022) xone
Kazakcranueiy CanlluH canutapiasik HOp-
MaJIapBIMEH CAJTBICTBIPMACHI S-HYKTE/IET1 ChI-
HamayIappIH oprama MoHAepiHiH /¥ -HbIH
(WHO, 2022) »xone Kazakcranubiy CanlluH
CaHUTAPJIBIK HOPMAJIaPbIMEH CaJIbICTBIPMAChI
Tyrennaen coiikec kenemai. Ecentenren sxanrsl
KaTThUIBIK 4.2 MMonb/1. By kepcertkimn cy-
IBIH OpTamia KaTThl CaHaTKa >KaTaTbIHBIH
KepceTel.

Kecre 2. JJI¥-up1H (WHO, 2022) xone Kazakcranusig CanlluH canutapnsik Hopmaa-

PBIMCH CaJIbICThIPMAaChI

HNonnap 5 HykreHiy op- | JAY cran- KP crannapter | Colikecriri
TaIla MoHi JapThl
2+ 42.3 - -
Ca (mr/)
+ 25.02 - -
M 2
& (mr/m)
Na* 61.79 ~200 <200 Coiikec
(mr/m)
SO 70.36 =500 <500 Coiikec
¢ (mr/m)
HCOy 135 - -
(mr/
)
2+
Ca™ 4.2 - <70 Coiikec
Mg2+
(MMOJTB/JT)
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JKanmel MuHEpasilany IeHreli MeJIIep-
MeH 334 mr/n 6oaapl, OYJI CyIbIH TOMEH MH-
HEpaJJJaHFaH  KaTeropusra  JKaTaThbIHBbIH
Oinmipeni. bapnblk KepceTkimTep pykcar
€TIJITeH MIEKTI MOHICPAIH KOJIEMIHJIE.

Kanmer anranna, 3epTTENTCH Cy XHMH-
SITBIK KYpaMmbl OOWBIHINIA TYPAKTHI KOHE TH-
TUCHAJIBIK TajanTapra coiikec kenemi. COHbI-
MEH Karap, OYJ 3epTTeyie Ccyldarbl Mak-
pononsik kypamra (Ca’’, Mg®™, Na*, SO/
, HCOj3') rana tanjay »kacalfaHIbIFbIH arall
eTy Kepek. bonamakra — 3eprreynepai
KCHEHUTIN, CyIarbl MHUKPOOOIIIICKTEp JKOHE
MUKPOOHOJIOTUSIIBIK ~ KOPCETKIIITEpIi e
Tajaay YCHIHBLIA/IbL.

KopbiTbiuabl. KosHasl enmi  Me-
KEHIHJICTI OPTAJBIKTAHIBIPBUIFAH aybl3 CY
KYHeciHaeri aybl3 Cy THIPOXHUMHSIBIK
KepceTKilmTep OONBIHIIA KAYiIci3 )KOHE Y3aK
Mep3iMIl TYTBIHYFa >Kapamjbl, 3epTTeyie
KOJJIAaHBUIFAH ~ QNIICTEp MEH  aJbIHFaH
MONIMETTEp Cy camachblH Oakpliayaa, cy
KOPBIH OacKapy CTpaTerusuiapblH d3ipIieye,
KyaH aifMaKTap/a TYpakThl Cy Mai1agaHyibl
KaMTaMachl3 €Ty YIIIH CeHiMai Heri3 Oona
anajpl.
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I'MIAPOXUMHNYECKHUE ITIOKA3ATEJIN
N KAYECTBEHHAS
XAPAKTEPUCTUKA IUTHEBOM
BO/IbI B CEJIE KOSIH/IbI
Kapkoin /lonai
Eepasuickuii nayuonanvrulil yHugepcumem
umenu JI.H. I'ymunesa, 2. Acmana,
Kaszaxcman
e-mail: jarqinl 08@mail.ru

Annomauus

Ouyenka kauecmea Numvesoll 800bl A651-
emcsl BANCHLIM  ACNeKmom  3phekmuero2o
VApasieHusi 600HbIMU pecypcamu. JlanHoe
Uccne00Banue NOC6AUEHO OYeHKe Kauecmea
YEHMPANU308AHHOU  CUCTIEMbl  NUMbEBO2O
6000cHabdIcenus 6 cene Koanowl. B xooe pa-
Oomul OvLL NPoBedeH cUOPOXUMULECKUL AHA-
U3 npob 600bl, OMOOPAHHBIX 8 5 MOUKAX.
bovin onpedenen cocmae 0CHOBHBIX UOHOG
(Ca2+, Mg2+, Na', SO/, HCOy3), a makoice
NPUMEHEHbl AHATUMU4ecKue Memoovl, cma-
mucmuyeckas 0opabomka u memoovi Hopma-
MUBHO20 CPABHEHUS.

Coenacno  pezynomamam, — CpeoHss
JHrcecmkocms 6006l cocmasuna 4,2 mMmons/1,
a obwas munepanuzayus — okono 334 me/n.
Bce noxasamenu ne npegviuarom npeoenbHo
oonycmumulx Konyenmpayuii. Mccredosanue
noKazano, ymo numvesas 600a 6 ceie Kosn-
O0bl Xumuyecku 0e30nacHa 0is OIUMeNbHO20
nompebnenusi. Kpome moeo, ucnonvzosanue
MEMOO08 XUMUYECKO20 AHANU3A SI6NAENCSL
HAOeJHCHLIM U IheKmuHviM nooxoo0om K
OYeHKe Kauecmea Numvegou 600bl, Umo
npeodocmasisaem GadcHyro UHpopmayuio 01
npoyecca ynpaeieHusi B0OHbIMU PeCypCamil.

Kntouegvle cnoea: xauecmeo numoue-
8011 800bL, 2UOPOXUMUYECKULL AHATIU3, HCECM -
KOCmb 6800bl, OCHOBHbIE UOHBI, MUHEPANU3A-
yus.

Mamepuan nocmynun é pedakyuio
02.02.2026

HYDROCHEMICAL PARAMETERS
AND QUALITY ASSESSMENT OF
DRINKING WATER IN KOYANDY

VILLAGE
Zharkyn Donay
L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
e-mail: jarqinl 08@mail.ru

Abstract

Assessing drinking water quality is cru-
cial for effective water resource manage-
ment. This study aims to evaluate the quality
of the centralized drinking water supply sys-
tem in the Koyandy settlement. During the
research, hydrochemical analysis was per-
formed on water samples collected from 5
specific points. The composition of major
ions (Ca2+, Mg2+, Na*, SO/, HCO3) was
determined using analytical methods, statis-
tical processing, and regulatory comparison
techniques. The results revealed that the av-
erage water hardness was 4.2 mmol/L, and
the total mineralization was approximately
334 mg/L. All parameters remained within
the permissible concentration limits. The
study demonstrates that the drinking water in
the Koyandy settlement is chemically safe for
long-term consumption. Furthermore, the
application of chemical analysis methods
proves to be a reliable and efficient approach
for assessing drinking water quality, provid-
ing essential data for water resource man-
agement processes.

Keywords: drinking water quality, hy-
drochemical analysis, water hardness, major
ions, mineralization.
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MAKAJIAJIAPABI PECIMJEY YJII'ICI
FTAXP: 34.33.23

Exi0acTy3 KajacbIHbIH KeKe MeHIIirinaeri yii KycrapbiibiH JKTO :xone
JHIONAPAZUTTEPIHIH CANBICTHIPMAJILI CHIIATTAMACHI

A.T. CoI3abIKOBA
Ilasnooap neoacoeukanvix ynusepcumemi, Ilasnooap ., Kazaxcman

Anoamna

Byn sicymvicka Exibacmys Kanacwinwly scexke mMeHulicinoe2i yil KYCMAapblHblY 9KMO
JHCOHe DHOONApa3ummepin 3epmmeyze OAcmvl MaKcam Kouwllovl. 3epmmey 0apvlCblHOA
MayvlK ColHAMANAPLIHAK Yl mypii Kypm dcymvipmracsl 061inoi. CoOHbLMeH Kamap 2Kmo-
napaszummepeze 3epmmezenoe Menopon gallinae keneci anvixkmanowl. Yii kazoapvinan groi-
1e00pH 20iciMen Kyc HaJiCiCiH 3epmmey Hamudicecinoe Amidostomum anseris dcymvip-
mKacwvl madwLiovl. Yiipek HadcicmepineH stumepusnap anvikmanowvl. Con cebenmi anoviH any
wapanapsl Kapacmlpblibln - emoey #coadapbl Kepceminoi. I enbmunmosoapea Kapcol
HcanvbLIbLIM dHcepoi atl cativih 032epmy Kasxcem. 1 enbMunmo30apovl andbii any yulin oezelb-
MUHMUSAYUAHBL KbICINA, KYCMbLY HCYMIPMKAAY YaKblmbl 6acman2anea 0euin icypeizeet
arcoH. Kycmol kexmemee cenbmunmmepOoen masanaeaw xeon. Kyc aynacvin masa ycmay xe-
peK, ati catiblH KYCmul Kymemin 3ammapovl biICMulK cymeH Kauinamy kepek. Kyc xkopanap-
0azvl KULapobl YaKblmslibl wbl2apy Kepek. Yil Kycmapvibly Hcadativl KYCmapoan Kenme-
2eH aypynapmeH 3aKbIMOAIMAybl YUliH, 01apobl xHcabativl KYCmapoau anvlc dcepoe Yecmay
Kaoicem.

Tyuinodi ce30ep: napasum, 2e1bMUHM O3, 3ePMMEY, HCYMbIPMKA, CoIHAMA, MAYbIK,
Ka3, yupex

Moridg Matid Matid Martid Martid Mortia Martia Maria Maria Maria Marig Mortid
Mortia Mortia Moatix Moartig Matid Martig Mortia Moatia Moatia Motie Martig Moria Mortiu
Moridg Martig Marig Martig Moartia Martig MoarTiH.
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2. Revich B.A. Environmental pollution and health of the population//Introduction to
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Cpasnumenvhana XapaKmepucmuka IKmo- u IH00ONAPaA3UN o6 OOMAWHUX NIMUY 6 YACHIHBIX
cexkmopax 2. Ikuovacmys

Annomauusn

s smou pabomul 6vl1a NOCMABIEHA 2NIAGHAS Yeilb. UCCIe008aAHUE IKMO- U IHOONAPAZUMOE
OOMAUIHUX NMUY, HAXOOSUWUXCSL 8 YACMHOU cOOCmEeHHOCmU 20poda Dxubacmysa. B xode uccredo-
8aHUs U3 NPoovL Kyp ObLIU OMOOPAHLL MPU pa3HbIX Auya yepsel. Kpome mozo, npu ucciedosanuu Ha
akmonapazumul 06Hapysicen kiews Menopon gallinae. B pesynomame uccie0oganusi Kaua nmuybl
Memoodom ronnebopHa y domawnux 2yceti ObL10 0OHapyxceno atiyo Amidostomum anseris. M3 ymu-
HLIX (hexanuil 8viasneHvl dumepun. B cea3u ¢ amum Oviiu pazpadbomarvl u nposedeHvl npopuiIaKmu-
yeckue meponpusmus. Ilpomue 2enbMunmo308 HeoOX00UMO elcemMecsuno Mensims nacmouwa. J{us
NPOPUIAKMUKY 2eTbMUHIMO308 0e2elbMUHMU3AYUI0 Cledyem Npo8ooums 3UMOl, 00 HACMYNIEHUs.
epemenu auyexnemrku nmuysl. [Imuyy ciedyem ouuwjams om 2eibMunmos Ha gecry. Imuuuil 06op
OQ0MIHCEH COOEPIAHCAMBCIL 8 YUCHOME, eHCEMECIUHO NPOOYKMbL YX00d 3a nmuyell HeodX00UMO Kuns-
mump 2opsiuell 6000, A MAKICe CBOCEPEMEHHO BbIBO3UMb HABO3 6 NMUYHUKAX. [[151 M020, Ymoobbl
domawnue NMuYsbl He ObLIU NOPAINCEHBl MHOLOYUCIEHHBIMU OONIE3HAMU, UX HYICHO COOepicams 80a-
Ji Om OUKUX NMuy.

Knwuesvie cnosa: napasum, cenbMunmos, ucciedosanue, suyd, npooa, Kypul, 2ycu, Y-
K.

Comparative characterization of ecto and endoparasites of poultry
in private sectors of Ekibastuz,

Summary

For this work, the main goal was to study ecto and endoparasites of domestic birds that are
privately owned by the city of Ekibastuz. During the study, three different worm eggs were selected
from a sample of chickens. In addition, the mite Menopon gallinae was detected during the study for
ectoparasites. As a result of the study of poultry feces by the fulleborn method, an egg of Amidosto-
mum anseris was found in domestic geese. Eimeria was detected from duck feces. In this regard,
preventive measures were developed and carried out. Against helminthiasis, it is necessary to
change pastures monthly. To prevent helminthosis, deworming should be carried out in the winter,
before the time of the bird’s egg. The bird should be cleaned of helminths in the spring. The poultry
vard should be kept clean, and the poultry care products should be boiled with hot water every
month. It is necessary to export manure in poultry houses in a timely manner. In order for domestic
birds not to be affected by numerous diseases, they must be kept away from wild birds.

Key words: parasite, helminthosis, research, egg, sample, chickens, geese, ducks.
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«BUOJIO'NMYECKHUE HAYKHN KA3AXCTAHA»
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KEHHEM COJIEp KaHUSI CTAaThH, OTpaXkasi €€ 0COOEHHOCTH U COXPaHss CTPYKTYpPY CTaThU.

4. CTpyKTypa HAy4YHOM CTaThU BKJIFOYAECT BBEJICHHUE, MAaTEPUATBI M METO/IbI, PE3YJIb-
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JIOJKHBI OBITH TIPEJCTABICHBI B OJJHOM U3 cTaHmapTHbeiX (popmaros: PS, PDF, TIFF, GIF,
JPEG, BMP, PCX. ToueuHbie puCyHKH HEOOXOAMMO BBITIONHATE ¢ paspemierrnem 600 dpi.
Ha pucynkax momkHbI OBITh SICHO TI€pelaHbl BCE JETalH.

6. CIIMCOK UCTIOIh30BAHHBIX UICTOYHUKOB JIOJDKEH COJIEPIKATh TOJIBKO T€ MCTOUHHUKHU
(mMpoHYMEpOBaHHbIE B MOPSAKE IUTUPOBAHKS), HA KOTOPbIE UMEIOTCS CCBUIKU B TEKCTE pa-
60T1bI. CCHUTKM HA HEOMYOJIMKOBAHHBIE PA0OTHI, PE3YJIbTATHl KOTOPBIX UCIIOIB3YIOTCS B JI0-
Ka3aTelbCTBAX, HE JOMYCKAIOTCS.

IIpumeps! opopmieHHs CIMCKA MCNOJIb30BaHHBIX HCTOYHHMKOB (110 ['OCT 7.1-
2003 «bubnmorpaduyeckas 3anuch. bubmmorpaduueckoe onucanue. OOmue TpedoBaHUS
Y TIPaBHJIA COCTABJICHHUSI»):
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OBPA3EIL 1J151 O®POPMJIEHUSA CTATEN
MPHTH: 34.29.01

Bausinue MeIUKO0-3K0J10rn4ecKoro ¢pakropa cpeibl Ha pa3BUTHE
CHH/IPOMa CyXOr0 IJ1a3a y Jiull, padoTalouX HA NPOU3BOACTBE
(mo ITaBsogapckoii 06;1acTH)

B.E. Kapumosa, A.C. Pama3anoBa
Ilasnooapckuii nedazocuueckuil ynueepcumem, 2. Ilasnooap, Kaszaxcman

Annomayusn

Ilpoananuzuposanvl pakmopwvl cpedvl, sruAOWUe HA PA3BUMUE «CUHOPOMA CYXO20
enaszay y Hacenenus Ilagnooapckoii obnacmu, pabomarowe2o Ha npouzgoocmee. Paccmom-
Penbl 0CODEHHOCMU GNIUAHUSL OKPYIHCAtOweli cpedvl Ha Uy, pabomarwux Ha npou3eoocmae,
no 08yM napamempam. pabomarnwux Ha ceie, 8 copooe U no B03PACMHOMY napamempy.
Onpedeneno, umo cywecmeayem 63aumMocsesizb MedNcoy GIUAHUEM IKOI02ULECKO20 parmopa
cpeovl Ha pazeumue CUHOPOMA CYX020 2na3d y auy, pabomarowux Ha npoussoocmee. IIpose-
0eH MemooO anKemupoB8aHus y jHcumeinell UCCciedyemozo pecuona. Beioenenvl oouue danHvle
no 3azpA3HeHUI0 ammocgeprozo 6030yxa no 2. Ilasnooapy, 6 céa3u ¢ 2mum mvl UCNOTIb306d-
JIU MOJILKO NOKA3AMeNU NO 836EULeHHbIM 6eUeCmB8am. YCmanosieHo, ymo Ha pazgumue CUH-
opoma cyxoeo enaza y Hacenenus 2. Ilasnooapa u Ilagrooapckoil obracmu érusirom 6 60.1b-
wetl cmeneHu MeOUKo-3Koa0cudecKue Gakmopvl cpeobl.

Kntroueswvie cnosa: cunopom cyxoeo 2nasa, oghpmanbmonocus, ciesHas nieHKkd, cie-
30NPOOYKYUSL, (Pakmopul cpedbl, 3azpsa3HeHUe 6030YXd, AHMPONOEHHOE 8030eliCmBUe.
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Texct Texct TekcTt TekeT Texker Texct TekeT Teker Texer Texct Teker Teker Texct Tekcr
Texcr Texkct Texkcr TekeT Teket TexcT TexkeT Teker Teket Tekct Texker Teker Tekct Tekcr
Texcr Texct Texcr Teker Teket Texct TekcT Tekcr.
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Onoipicme yncymouic icmeitmin a0amoapovly KypaK K63 CUHOPOMbBIHbIH, OAMYbIHA
OPMAHBIH, MEOUUUHATBIK IKOJI02UANBIK (hakmopbinbll acepi (Ilasnodap oonvicel doitbiHua)

AHnoanma

Onoipicme scymolc icmevimin Ilasnodap 06.abicol MYPebiHOAPbIHbIY «KYPEAK KO3 CUHOPOMbI-
HbIHY OaMyblHa acep ememin opma gakmopiapel mandanosl. Kopwazan opmanwviy omndipicme
ACYMBIC icmelmin adamoapea exi napamemp OOUbIHWA dcep emy epeKulenikmepi Kapacmuipbliobl:
ayvlioa, Kauaoa HCymvlc iCIetumin JHcaHe oHOIpicme HCYMbIC icmelumin adamoapobly KYp2aK Ko3
CUHOPOMbBIHBIH, OAMYbIHA OPMAHBIY MEOUYUHATLIKIKOIOSUALIK, (hakmopeinbly acepi (l[lasrooap o6-
avlcbl OoubiHwa) Ayoamna euodipicme dwcymvic icmeumin Ilagnooap 06avbicol MYpPebiHOAPLIHLIY
«KYP2aK KO3 CUHOPOMBIHLINY OAMYyblHA acep ememin opma gaxmopiapsl manioanovl. Kopwazan
OpMAaHsly OHOIpicme HCYMbIC icmelmin adamoapea exi napamemp OOUbIHWA dcep emy epeKueiK-
mepi  KapacmuIpuliovl: aybliod, Kaiadd JHCYMbIC ICMeumin JHCoHe Hcac wamacsl OOUbIHUA.
OHnoipicme dcymvic icmeiumin a0amoapobvly KYpeaK K63 CUHOPOMbIHBIY OAMYbIHA OPMAHBIY HKON02U-
SANBIK (PaKmMOpbIHblY 2cepi apacviHOagvl e3apa OatliaHvlc Oap ekeHdiei aHbIKManobl. 3epmmenemin
AUMAKmMbiy MYPELIHOAPLIHAH CAYATHAMA HCYP2i3y d0ICT AHCYPII3iNoL.

Tyitinoi ce30ep: Kypeax Ke3 CUHOPOMbL, ODMANLbMONLO2US, HCAC NILEHKACbL, HCAC OHIMI,
opma gaxmopapbl, ayanvly 1ACMAHYbl, AHMPONO2EHOIK Icep.

Influence of medical and environmental factors on the development of dry eye syndrome
in people working in production (on Pavlodar region)

Summary
Environmental factors affecting the development of «dry eye syndromey in the population of
Pavlodar region working in the workplace have been analyzed. The peculiarities of environmental
impact on persons working at work by two parameters: rural, urban and age parameters are consid-
ered. It has been determined that there is a relationship between the effect of environmental factor
on the development of dry eye syndrome in persons working in the workplace. The questionnaire
method was carried out in the inhabitants of the investigated region. General data on atmospheric
air pollution for Paviodar have been identified, in this regard we used only indicators on suspended
substances. General data on atmospheric air pollution for Pavlodar have been identified, in this re-
gard we used only indicators on suspended substances.
Key words: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.
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SAMPLE FOR PREPARATION OF ARTICLES
IRSTI: 34.29.35

Powdery mildew fungi Phyllactinia suffulta Saccardo f. oxycanthae Roum, found in shrub
stands of Crataegus oxyacantha L. in the city of Temirtau

A.Zh. Beisembay
E.A. Buketov University of Karaganda, Karagada, Kazakhstan

Summary

The article contains of data on the study of the species composition of powdery mildew fun-
gus of shrub stands growing on the streets of a large industrial city of the Karaganda region
(Temirtau). There are metallurgical, mining, chemical industrial enterprises: ferrous metallurgy
enterprises of JSC «ArcelorMittal Temirtau», chemical JSC «Temirtau electrometallurgical com-
biney, LLP «Ecomineralsy, construction JSC «CentralAsia Cement», heat and power industry, as
well as a well-developed transport network, etc. in Temirtau.

Conducting a detailed taxonomic analysis, the original literature data were revised and
modern taxonomic and nomenclature changes were taken into account. The habitat and geograph-
ical distribution of species belonging to this genus within the city were clarified.

Information is given on the determination of the phytopathogenic fungus Phyllactinia suf-
fulta Saccardo f. oxycanthae Roum, as well as the host planta shrub of the species Crataegus oxy-
acantha L.

Key words: phytopathogenic fungus, host-plant, powdery mildews, Erysiphales Crataegus
oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text.
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2016. Geographic variation in breeding system and environment predicts melanin- based plumage
ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49—60. https://
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Temipmay Kanaceinoazot Crataegus oxyacantha L. oymanwt ezicmepinoe ke3oecemin
akynmak canvipaykynaxmapuol Phyllactinia suffulta Saccardo F. oxycanthae Roum

Anoamna
Maxanada Kapasanowvl obaviceinwly ipi emepkacinmix Kanaceiwwly (lemipmay .) xeute-
Jepinde ocemin OYymanvl ecicmepiniy aKyHmax cayblpayKyaaKkmapoblibly MypriK KYpamoli 3epmmey
mypansl Oepekmep dap. Temipmayoa mMemaniiypeUusivlk, may-KeH, XUMUsiolk OHEPKICIn KaCinopbit-
dapul  opuanackan: «ApcenopMumman Temipmayy AK kapa memannypeus Kacinopwinoapwi,
«Temipmay snekmpomemannypeusiivi KOmouHamol» AK xumus KacinopblHOapsl, « IKOMUHEPANC»
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KUIC, «llenmpanAzus Llemenm» KypolLivlc KaCINOPbIHOAPDIL, HCLLY IHEPSeMUKA OHepKaciDi, coHoaul
-AK KOJK JHCeNiCi KeHIHeH OaMbleam Jcane m. 0.

Ezoiceti-meaoicetini maxcoHoMusiiblK manoay jHcypeisy yulin bacmanksl 20ebu oepexmep Kaii-
ma Kapaueln, Kazipel 3aMangbl MAaKCOHOMUSLIBIK JHCIHE HOMEHKIAMYPAlblK e32epicmep ecKepiioi.
Kana iwinoe ocol myxvimea sccamamoin mypaepOiy, Mipuwinix emy opmacsl MeH 2eoepausiiblk ma-
Panybl HAKMbLIAHODL.

Phyllactinia suffulta saccardo F. oxycanthae Roum ¢umonamozeHOix canblpayKynaKxmapoit
aHbIKMay mypanvl aknapam oepiieeH, coHviMen Kamap uenix ocimoik — Crataegus oxyacantha L.
byma mypi.

Tyiiinoi ce3dep: GumonamozeHOik CcayblpayKynax, 6cimMOiK-ueci, aKyHmax caubi-
payxyaaxkmapwl, Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae
Roum.

Myunucmo-pocanuvie cpuovt Phyllactinia suffulta Saccardo f. oxycanthae Roum,
ecmpeuarowueca y KycmapHuxossix nacaxcoenuii Crataegus oxyacantha L. ¢ 2. Temupmay

AnHomauus

Cmamows cooepaicum oannvie 06 UCCIE008AHUL BUO0BO20 COCMABA MYYHUCMO-POCIHBIX 2PU-
008 KyCMAapHUKOBbIX HACANCOEHUH, NPOUSPACMAIOWUX HA YIUYAX KPYIHO20 HPOMBIUIEHHO20 20P00a
Kapazanounckou oonacmu (2. Temupmay). B Temupmay pacnonodicenvt memannypauieckue, 20pHo-
oobvisalowue, XumuiecKue NPOMblULIeHHble NPeONnPUAMUsL: npeonpusmus yepHot memannypeuu AO
«ApcenopMumman Temupmayy, xumuueckou AQO «Temupmaycxkuii 31eKmpo-MemaniypeudecKuil
xkomounamy, TOO «IOxomunepancy, cmpoumenvron AO «LlenmpanAsua Llemenmy, mennoduepee-
MU4ecKoll NPOMbIWIEHHOCMU, A MAK’Ce WUPOKO PaA38Uma mpancnopmuds cems u op.

Lna npogedenus 0emanbHO20 MAKCOHOMUUECKO20 AHANU3A ObLIU NEPECMOMPEnbl UCXOOHbIE
qumepamypuvle OaHHble U YUMEHbl COBPEMEHHble MAKCOHOMUYECKUE U HOMEHKAAMYPHbIE U3MeHe-
Hus. Beiau ymounensl apean obumanus u 2eocpaguyeckoe pacnpeoenenue U008, OMHOCAWUXCA K
amomy poody, 8 npedenax 20pood.

Jana ungopmayus 06 onpedenenuu Gumonamozennozo epuba Phyllactinia suffulta
Saccardo f. oxycanthae Roum, maxace pacmenus-xozauna — kycmapnuk euoa Crataegus oxyacantha
L.

Knwouesvie cnosa: cumonamozennviil epud, pacmenue-xo3auH, MYYHUCMAs poca,
Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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