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In Olzha Agro LLP — a farm in Sadchikovskoye village and Saryagash LLP — a farm in Pereleski
village, Qostanai region, carried out the effect of ambient temperature on the fertility of cowsfrom 2018 to
2020. The studies were conducted within the framework budgeting program “Improving the genetic potential
of dairy cows 2018-2020". The research material was Holstein cows aged 4-7 years, with the dairy
productivity of 5000-9000 kg. The results of 313 cows from Sadchikovskoye LLP and 486 animal from
Saryagash LLP were studied. We established the following: Average annual reproductive parameters in the
farms for 2018-2020: Sadchikovskoye LLP: 1882 productive inseminations of cows, 419 calves, insemination
rate — 3. Saryagash LLP: 3504 productive inseminations of cows, 1004 calves, insemination rate — 1.6. The
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lowest fertility occurred during the period of sharp deviations in ambient temperature. There were deviations
in the production of estradiol and progesterone hormones in summer and winter periods after calving. A
Sharp increase in stress hormone Adrenaline was registered in summer and winter periods.

Key words: cows, stress, reproduction, calves, inseminations of cows.

KOCTAHAI OBJbICbIHAAFbI CUbIPJIAPObIH ®EPTUNBAINITHE XbIY KEPHEYIHIH 9CEPI

Tezza A.A. — a.r. dokmopbl, Axmem BbaltimypceiHoe ambiHOarbl KocmaHal eHiprik yHueepcumemi,
eemepuHap/iblK MeduuuHa KkaghedpachiHbIH rpogheccopnl.

LxynaHoe M.H. — eemepuHapusi fbinbiMOapbiHbiH OOKMopskIl, AriMamsl Kaszak yimmblK 3epmmey
yHU8epcumemiHiH akywepusi, Xupypausi XaHe buomexHoioausi KaghedpachiHbiH MPogeccopsbi.

baumbemosa H. - e&.r. masucmpi, Axmem balmypcbiHo8 ambiHOarbl KocmaHal eHiprik
yHuUsepcumemi, eemepuHap’ibik MeOuUuHa KaghedpachiHbIH ara OKbIMYWbICbI.
AxmemyuHa T.A. — 6uonoeusi mazsucmpi, A. batmypcbiHo8 ambiHOarbl KocmaHall  eHiprik

yHugepcumemiiy JLUCTIT kaghedpachiHbiH ara OKbIMyulbiChbl.

KopwaraH opma memnepamypachkiHbiH CUbIpAapObiH)XbIHbIC MYLWENEPIHiH ypbiKmaHy KabinemigiHe
(pepmunsidinieiHe) acepiH 3epmmeydi KocmaHat obnbicel, Cadyukosckoe aybinbl "Omka Aepo” XKLLIC-0e
)xeHe KocmaHal obnbickl, [Nepenecku aybinbi "Capbiaraw” XKLLIC-0e 2018-2020 xbindap Ke3eHiHOe xypai-
3indi. Sepmmeynep "2018-2020 cym cubipriapbiHbiH eeHemukarnbiK arneyemiH apmmbipy"” 6ardaprnamarnbiK
MaKcammabl KapXbliaHObIpy asicbiHOa Xypai3inoi.

3epmmey mamepuarbl 4-7 xac apanbifbiHOarbl [onbwmelH cubiprapbl, XeHe cym eHimOiniai 5000-
9000 kz 60:10b1. Toxipubede bapnbirbl "Cadqyukosckoe" XKILLIC-0e 313 cubipdaH xeHe "Capbiaraw"KLLIC-0e
486 6acmaH Oepexkmep 3epmmendi."Omxa Aepo” XLUC meH "Capbiaraw" XKLIC-0a memnepamyparnbiK
ghakmop MeH cubiprapObiH XbIHbICMbIK 6ericeHdifiei HomuXXenepiHiH acepiH 3epmmey Hamu)xeciHOe 6i3
MbIHaHbl aHbiIKkmaodbik:KocmaHali 0bsbIChbiHbIH wapyauwbliibikmapbiHOa 3 Xbii iwiHOeai ecimiH monaumy
cananapbiHbIH opmawa XbindblK Kepcemkiumepi 2018-2020:"Cadyukosckoe” XKLIC-Oe: 1882 cubipdbi
xxemicmi ypbikmaHObipy, 419 6y3ay, ypbikmaHObipy xuiniei-3. "Capbiaraw” XKLLIC-0e: 3504 cubip ypbiKmaH-
Oblpbinidbl, 1004 6y3ay, ypbikmaHObIpy Xuinigi-1,6.EH a3 XbiHbicmblk 6ericeHdiniKk XoHe cubipnapobl
YpbIKmaHObIpyObIH €eH a3 Mesnwepi KopwaraH opma meMrepamypachkiHbiH Kypm aybimKy Ke3eHiHoe
60:10b1. TorideceHHeH KeliH Xa3fbl XoHe KbICKbl Ke3deHOepde scmpaduor XeHe rpo2ecmepoH 20pMOHOapbIiH
eHOIipyde aybimkynap 6alikandbl. XKasfbl xoHe KbICKbl Ke3eHOepde adpeHasruH cmpecc 20pMOHOapbIHbIH
Kypm xofapblnaybl mipkesnoi.

TyuiHOi ce3dep: cubipnap, Kydsersic, eciMiH monatimy, 6y3aynap, cubipriap0bl YpbIKMaHObIpY.

®EPTUNBHOCTb KOPOB NPU BO3OEACTBUU TEMNNOBOIO CTPECCA

Teeza A.A. — O0oKkmop eemepuHapHbiXx Hayk, rpogeccop, KocmaHalckuli peauoHarbHbIl
yHugepcumem umeHu A. balimypcbiHoga.

LxynanHoe M.H. — dokmop eemepuHapHbIX Hayk, npogheccop kaghedpbl AKywiepcmea, xupypausi u
buomexHonoeausi gocrpousgodcmea Kasaxcko2o HalyUOHaslbHO20 uccriedosamerisCKo20 yHuUsepcumema,
Arnmamel.

baumbemosa H. — mazucmp eemepuHapHbIX Hayk, cmapwul npenodasamenb, KocmaHalickul
peauoHarnbHbIl yHUgepcumem umeHu A. balimypcbiHoega.

AxmemyuHa T.A. — mazucmp 6uonoeuu, cmapwud npernodasamersns kagedpb! TullOKuC Kocma-
HalicKoeo peauoHarnbHo20 yHusepcumema um A.balmypcbiHosa.

UccnedosaHusi enusiHusi memrepamypbi OKpyXxarouieli cpedbl Ha ¢hepmusibHOCMb KOPO8 nMpo8oduriu
8 TOO «Omxa Aegpo» gpepma cenno Caduukosckoe u 8 TOO «Capbiazaw» ¢hepma cesno lNepenecku Kocma-
Hatickoli obnacmu e nepuod c¢ 2018 no 2020 20d. UccnedoesaHuss npoeodunuck 6 pamkax [1L®
«[llosbiwieHue ceHemu4YecKko20 nomeHyuasna Mosio4HbIX kopos 2018-2020».

Mamepuanom uccrnie@ogaHuli CryXumnu Kopo8bkl 20/WMUHCKOU opolbl 8 go3pacme 4-7 nem,
moroyHol ripodykmusHocmbro 5000-9000 ke. B onbime 6binu uccriedosaHbl daHHble om 313 koposg 8 TOO
«Caduyukosckoe» u 486 eonos 8 TOO «Capblacaw». Hamu 6birio ycmarosneHo: CpedHe2odosble noka-
3amersiu socrpoudsodumersibHbIX Kayecms 8 xo3siticmeax KocmaHatickol obnacmu 3a 3 2o0a 2018-2020: B
TOO «Cadyukosckoe»: 1882 nnodomeopHbix oceMeHeHuUl kopos, 419 mensam, KpamHOCMb OCEeMEeHEeHUsT —
3. B TOO «Capsblazaw»: 3504 nnodomeopHbix ocemeHeHuli kopos, 1004 menissm, KpamHOCMb OCEMEHEHUS
— 1,6. HaumeHbwas nososasi akmugHOCMb KOpog Obiiu 8 repuod Pe3Kux OMKIIOHEHUU memrepamypbl
oKpyxarowel cpedbl. OmmeyeHbl OMKIIOHEHUS 8 8bipabomke 20pMOHO8 acmpaduosia U npo2ecmepoHa 8
rnepuod pesKkux KonebaHull memnepamyp eriemHull u 3uMHuUl nepuodkl rocsie omesa. 3apeaucmpuposaHo
PEe3Koe r108bILIEHUE 20PMOHO8 cmpecca adpeHasiuHa 8 IemHuli u 3UMHULU nepuoobl.
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Krroyesnle criosa: KOpO8hbI, cmpecc, BOCI'IPOU3GOOCITISO, meJisdma, oCeMeHeHuUe KOpos.

Rationale. Heat stress in dairy cows leads to significant losses. In the world practice of dairy cattle
breeding, cases of metabolic disorders, changes in the microflora of the rumen and other health problems
are increasingly common. Recent studies by scientists have confirmed that in cows exposed to heat stress,
the pH and concentration of acetate in the rumen decrease and the number of Streptococcus, and
Enterobacteriaceae, which produce lactate, as well as bacteria that utilize soluble carbohydrates,
Ruminabacter Trepanoma, increases [1, p.194].

Stress is a special biological state of the body that contributes to the mobilization of the body's
defenses to counteract a harmful agent, a stressor.

With intensive and prolonged exposure to various stress factors, the animal body mobilizes defense
mechanisms in order to maintain the state of homeostasis and sustain the main vital functions at a certain
level due to secondary functions. In this case, the reproductive system is one of the first to suffer [2, p. 205].

The article Tegza A. and others, presents the results of assessment of reproductive qualities and
identifying the causes of reproductive health disorders in cows of Kostanay region, carried out under the
program "Improving the efficiency of breeding methods in cattle breeding" It is determined that the main
reasons for the low fertility of cows and heifers of the black-and-white and simmental dairy breeds of
productivity were violations of the maintenance and breeding of animals [3, p. 20].

Climate-induced abortion. Of the climatic factors, temperature stress is of the greatest importance;
cattle and pigs are especially sensitive to it. The danger is sudden temperature changes, high or, conversely,
excessively low ambient temperatures. For the life of the fetus, even a short-term increase in temperature in
a pregnant female is dangerous. In areas with a hot summer climate, reproductive efficiency drops sharply,
mainly due to embryonic losses. Abortions, especially in the early stages of pregnancy, can be caused by
violations of the light regime: excessive insolation, continuous lighting, low light factor [4].

Depending on the severity of heat stress, the frequency of conception decreases during the colder
months of winter and the hotter months of summer.

Heat stress affects egg growth and maturation, where it reduces egg development when exposed to
elevated summer temperatures. It also leads to an increase in endometrial secretion of PGF-2 [5, p.209],
and a decrease in estradiol secretion from the ovaries. It usually increases the production of free radicals,
which leads to oxidative stress, which in turn leads to reduced fertility, increased embryonic mortality,
preservation of the postpartum placenta, and premature calving.

Stress affects the reproductive function of both sexes. As for females, stress reduces the percentage
of fertility, the number and quality of embryos. In addition, there is a negative effect of stress on the quality
and quantity of sperm in males.

Exposure to cold temperatures can limit the growth of an animal, especially when nutrition is scarce,
combined with increased livestock costs. Hypothermia causes constriction of blood vessels to increase heat
production, which negatively affects stress hormones, innate and adaptive immunity functions of animals.
Cold stress leads to difficulties in regulating body temperature, which leads not only to a decrease in fertility,
but also to serious diseases, injuries, permanent tissue problems and death [6, p. 145].

To overcome cold stress, it is necessary to provide protection from wind. Moreover, a diet such as
increasing the energy and protein density of the diet to maintain a high efficiency of the rumen is one of the
main rules for preventing the negative effects of heat stress.

Under conditions of chronic stress, violations of capacitation (the ability to penetrate the egg) of sperm
in the reproductive tract of the female are detected, as well as violations of the development and promotion
of an already fertilized egg (zygote) [7, p. 456].

According to Lobodin K.A, Nezhdanov A.G. after giving birth, cows experience a state of stress at the
morphological and physiological levels. The animal organism uses the internal resources of vitamins and
mineral elements as energy. There are a number of changes at the cellular level and in the properties of the
blood. These changes contribute to an increase in phagocytic activity in cows in the postpartum period. The
authors indicate that neutrophils increase up to 50% during this period. The same thing happens with the
bactericidal activity of blood serum, it increases in postpartum uterus up to 31% [5, p. 145].

Efforts to lift reproductive efficiency of beef herds have traditionally focused on physical health and
nutrition aspects, by extrapolating knowledge from dairy herds. However, animal welfare and stress on beef
farms is of outstanding importance. Stress affects the economic sustainability of the farm directly by reducing
productive and reproductive performance [8, p.23].

Work objective: Study the influence of deviations of the ambient temperature from the average
indicator on the reproductive ability of cows on the farms of Kostanay region.

Research materials and methods. These studies were carried out within the framework of the joint
result-oriented budgeting program of the Ministry of Agriculture of the Republic of Kazakhstan “Improving the
genetic potential of dairy cows”. The study of the impact of ambient temperature on the reproductive qualities
of the breeding stock on farms in the village of Sadchikovskoye, Kostanay district, owned by Olzha Agro LLP
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and a farm in the village of Pereleski, Denisov district, owned by Saryagash LLP, was carried out from 2019
to 2020. We conducted studies of the effect of ambient temperature on the fertility of cows at Olzha Agro
LLP, a farm in the village of Sadchikovskoye and at Saryagash LLP, a farm in the village of Pereleski, from
2018 to 2020. These studies were carried out within the framework of the result-oriented budgeting program
“Improving the genetic potential of dairy cows 2018-2020".

We conducted studies of the effect of ambient temperature on the fertility of cows at Olzha Agro LLP,
a farm in the village of Sadchikovskoye and at Saryagash LLP, a farm in the village of Pereleski, from 2018
to 2020. These studies were carried out within the framework of the result-oriented budgeting program
“Improving the genetic potential of dairy cows 2018-2020". On both farms, the research material was
Holstein cows with a productivity of 5,000 to 9,000 kg. The fertility of cows in different seasons of the year in
the conditions of Kostanay region was studied.

The object of research was the fertility indicators of Holstein cows at the age of 4-7 years. Data from
cows in Sadchikovskoye LLP (n=313) and Saryagash LLP (n=486) were studied. The data of veterinary
reporting and registration of calving and insemination of cows and heifers provided by farm specialists were
studied. The analysis of the insemination index, the number of inseminations and the number of calves born
in different seasons of the year was carried out. The ambient temperature was regularly recorded using
thermometers.

To control the physiological state, namely stress, in animals during the period of sharp fluctuations in
ambient temperature, blood was taken from the subcaudal vein in the morning before feeding and milking. A
total of 20 unstabilized blood samples were studied in winter and 26 samples were studied in summer. The
level of estradiol and progesterone in the blood serum was determined by enzyme immunoassay, as well as
the concentration of stress hormones adrenaline in February (20) and July (26). Measurement and recording
of the ambient temperature was carried out daily throughout the experiment. Samples of unstabilized blood
(n=46) obtained from cows in different seasons of the year. Blood was taken from the subcaudal vein into a
vacutainer.

Research results. Based on the thermometer data, two main periods of deviation of the ambient
temperature from the optimum by 10-15 degrees were noted. (> +25). From June 2 to August 30, 2019, a
significant increase in temperature was recorded. It ranged from +10 °C to +42 °C.

40
35
30 B
MM A Mt ArS Y NN NLNATLV/ .
w it At /Y YU WY /o A
15 NV VA 2
10

O T T T T T T T T T T T T 1

® o
QO
NN

/\
b‘o

9%
%
©
)

©
b
)
e

i)
he)
©
N

o
©
©
)

a2
Q
4)
)

Y]
%
©
N

Nd o
K @ &P QP
T T

%«
& 2 P

Figure 1 — “Temperature curve June-August 2019”

During 2019, the lowest temperature was recorded on February 6 (-37 °C). The highest temperature
was recorded on July 13 and 15 (+42 °C). In 2020, during the summer period, the ambient temperature from
June to August ranged from +12 °C to +34 °C. In January and December, temperature fluctuations ranged
from —23 °C to —37 °C. An illustration of annual fluctuations in ambient temperature is shown in Figure 1.
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40

Figure 2 — “Temperature curve for 2020”

Against the background of fixed unstable readings and sharp fluctuations in ambient temperature, we
analyzed the state of the reproductive qualities of the breeding stock on the above farms.

Figure 1 shows the dynamics of the reproductive function of cows in the village of Sadchikovskoye of
Olzha Agro LLP for 3 years.
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Figure 3 — The number of inseminations of cows on a farm
in the village of Sadchikovskoye, Olzha Agro LLP for 3 years

As shown in Figure 3, the lowest number of inseminations of cows was recorded during the summer
months, when a sharp increase in ambient temperature was recorded, up to +42 °C. Another decline and a
record low number of inseminations was recorded in February. During this period, the ambient temperature
lowered to —42 °C.

Based on the foregoing, it is natural that the index of insemination of cows in Sadchikovskoye LLP by
season had the lowest value in the summer months. It amounted to 2 in June and July and to 1.9 in August.

When analyzing the number of born calves by seasons on the farm of Sadchikovskoye LLP, a low
number of born calves was noted in March (n=31), April (n=37) and May (n=39). This is because the summer
months had the fewest successful inseminations due to high ambient temperatures. Also, a decrease in the
number of calving was noted in June, September and October 2020. This is the result of a low rate of fruitful
inseminations in January and February.

The results obtained from the analysis of data on the farm of Saryagash LLP in Denisov district were
similar. The graph “Number of inseminations in Saryagash LLP by seasons” shows the lowest number of
successful inseminations in the summer months from June to August 2019 (Figure 4). The number of
successful inseminations of cows was 223, 231, 238, respectively, against 370 in April 2019. This is due to
the high ambient temperature (up to +42 °C).
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Figure 4 — the number of fruitful inseminations of cows
in Saryagash LLP, Denisov district in 2018-2020

An analysis of the livestock of calves born in Saryagash LLP by season showed that the smallest
number of calves was received in the spring months of 2020: 68 in March, 60 in April, 64 in May, against 106
calves born in September of the same year. Also, low birth rates were recorded in April 2019 (n=61) and
2020 (n=60).

Another period of low artificial insemination rates in January 2018 (n=89) and February 2019 (n=97)
coincides with a period of sharp cooling and low ambient temperature (down to —42 °C). It should also be
taken into account that during this period there is an important factor — a high level of oxytocin in the blood of
newly-calved cows. Oxytocin prevents the embryo from attaching to the uterus.

During the research period, along with recording the reproductive qualities of cows, we studied the
level of sex hormones in cows

In the blood serum of cows in Sadchikovskoye LLP in the postpartum period in winter, the
concentration of progesterone decreased by 2 times in the period from 20 to 30 days. The concentration of
estradiol over the same period decreased by 7%.

In the summer period, the concentration of progesterone in the blood serum in the period from 20 to
30 days after calving decreased by 1.7 times. The content of estradiol, respectively, decreased by 9%.

Thus, after calving, the level of sex hormones in the blood serum of cows decreased by day 30. We
did not observe an increase in the level of hormones in the blood serum of cows after calving. The most
significant deviation of hormone concentrations was recorded in the summer period.

Conclusion: As part of the research, the effect of sudden changes in ambient temperature on the
fertility of cows in the conditions of livestock farms in Kostanay region was studied. The following was found:

Sudden changes in ambient temperature affect the level of production of the stress hormone
adrenaline in the blood and also directly affect the fertility of animals.

As a result of studies of the influence of the temperature factor on the body of dairy cows in Olzha
Agro LLP and Saryagash LLP, we have found the following:

The average annual indicators of reproductive qualities on the farms of Kostanay region for 3 years,
2018-2020 were as follows: in Sadchikovskoye LLP — 1,882 fruitful inseminations of cows, 419 calves,
insemination frequency — 3. In Saryagash LLP — 3,504 fruitful inseminations of cows, 1,004 calves,
insemination frequency — 1.6.

The lowest sexual activity and the minimum number of inseminations of cows were registered during
the period of sharp deviations in ambient temperature. Up to +42 °C in summer and down to —37 °C in
winter.

Deviations were noted in the production of the hormones estradiol and progesterone in the summer
and winter periods after calving.

A sharp increase in the stress hormone adrenaline was registered in summer and winter periods with
an abnormal increase and decrease in air temperature.

The data obtained from studies of the influence of the temperature factor on the reproductive qualities
of dairy cows allow us to advise the farm specialists to organize their work in such a way as to limit the
number of inseminations during periods of sharp temperature changes. This is due to the fact that the
number of successful inseminations during these periods is much lower, since heat stress in animals
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reduces fertility in cows. We recommend taking this fact into account and, if possible, inseminating animals in
more favorable periods. The results of studies of the effect of heat stress on the fertility of cows in different
seasons of the year can be used to organize the reproduction of dairy cows.

REFERENCES:

1. Kaplunov, V.R. Vosproizvoditel'naya sposobnost' i chastota akushersko-ginekologicheskih
zabolevanij u korov raznogo tipastresso ustojchivosti. [Tekst] / V.R. Kaplunov; nauch. ruk. N. I.
Gavrichenko // Molodezh' — naukeipraktike APK: materialy 102-jMezhdunarodnoj nauchno-prakticheskoj
konferencii studentov i aspirantov, Vitebsk, 29-30 maya 2017 g. / Vitebskaya gosudarstvennaya akademiya
veterinarnoj mediciny. — Vitebsk: VGAVM, 2017. — CH. 2: Zootekhniya, ekonomika APK i gumanitarnye
nauki. — S. 194.

2. Arzumanyan, E.A. Zhivotnovodstvo [Tekst] / E.A. Arzumanyan. — M:, VO, Agropromizdat, 2017. —
205 s.

3. Tegza A.A., Baimbetova N. Alpeisov R.D. Opredelenie prihin nizkoi oplodotvorjaemosti korov
I telok metodov ocenki reproduktivhogo zdorovia u korov v zivotnovodheskih hozaistvah
Kostanaiskoi oblasti [Tekst] / Mnogoprofilnii nauhnii zhurnal 3i: intellect, idea, innovation — intellekt, ideya,
innovaciya, Ne 4., Kostanaj 2018, S 20-26.

4. Boyarskij, L.G. Proizvodstvo i ispol'’zovanie kormov v promyshlennom proizvodstve [Tekst] /
L. G. Boyarskij. — M.: Rossel' hozizdat, 2018 — 542 s.

5. CHizhik, I.A. Konstituciya i ekster'er sel'skohozyajstvennyh zhivotnyh [Tekst] / |.A. CHizhik. —
L: Kolos, 2016. — 244 s.

6. Bajmishev, M.H. Innovacionnye priyomy korrekcii reproduktivnoj funkcii u vysokoproduktiv-
nyh korov [Tekst] / M.H. Bajmishev, S.P. Eremin. — Kinel: Samarskaya gosudarstvennaya
sel'skohozyajstvennaya akademiya, 2017. — 209 s.

7. Nauchnye osnovy polnocennogo kormleniya sel'skohozyajstvennyh zhivotnyh [Tekst]. Sb.
nauchnyh rabot. — M.: Agropromizdat, 2017. — 145 s.

8. Fernandez-Novo, A., Pérez-Garnelo, S.S., Villagra, A., Pérez-Villalobos, N., & Astiz, S. (2020).
The Effect of Stress on Reproduction and Reproductive Technologies in Beef Cattle-A Review. [Text]
/I Animals (Basel). 2020: an open access journal from MDPI, 10(11), 2096. https://doi.org/10.3390/
ani10112096.

Information about the author

Tegza Aleksandra Alekseevna — Doctor of Veterinary Sciences, Professor of the department of
Veterinary medicine Kostanay Regional University named after Akhmet Baitursynov, 110000 Kostanay,
Mayakovskyi st. 99/1, phone: 87774435275, e-mail: tegza.4@mail.ru.

Dzhulanov Mardan Nurmukhamedovich — Doctor of Veterinary Sciences, Professor of the Department
of Obstetrics, Surgery and Reproduction Biotechnology of the Kazakh National Research University 050010
Almaty, Abaja St. 8. phone: 87077711244; e-mail: mardan_58@mail.ru.

Baimbetova Nurgul — Master of Veterinary Sciences, Senior Lecturer of the department of Veterinary
medicine Kostanay Regional University named after Akhmet Baitursynov, 110000 Kostanay, Mayakovskyi st.
99/1, phone:87076647578; e-mail: sonyk-86@mail.ru.

Akhmetchina Tolkynay Akangalievna — Master of Biology Sciences, senior lecturer of the Department
of Theory and Practice of Physical Culture and Sports (TPPCS), Kostanay Regional University named after
Akhmet Baitursynov, 110000 Kostanay, Tauliesizdik st.118, phone: 87755317020, e-mail:
tolkynsun15@mail.ru.

Teasza AnekcaHOpa AnekceesHa — eemepuHapusi fbiribiMOapbiHbIH OOKmMopbl, Axmem balimypcbiHog
ambiHOarbl KocmaHal eHiprik yHusepcumemi, eemepuHapsiblk MeduyuHa KaghedpachiHbiH Mpogheccopsl,
110000 KocmaHal ., Masikosckuti keweci, 99/1, men. 87774435275, e-mail: tegza.4@mail.ru.

Lxynanoe MapdaH Hypmyxamedosud — eemepuHapusi fbiribiMOapbiHbiH AOKmMopbl, Anvambl Kasak
YAMmbIK 3epmmey yHUBePCUMEeMIHiH aKywepusl, Xupypeausi XoHe buomexHonoausi KaghedpacbiHbIH
npogpeccopsni, 0560010 Anmamel, Abali OaHfbinbl, 8. men: 87077711244, e-mail: mardan_58@mail.ru.

baumbemosa Hypayn — e.f. maeucmpi, Axmem balimypcbiHoe ambiHOarbi KocmaHal eHipiiik
yHugepcumemi, gemepuHapsibiK MeduuyuHa kaghedpacbiHbiH afa Okbimywsbicbl, 110000 KocmaHal K.,
Maskosckuti keweci, 99/1, men. 87076647578; e-mail: sonyk-86@mail.ru.

AxmemdyuHa TonkbiHal AkaHzanuesHa — buonozausi masucmpi, A. balimypcbiHo8 ambiHOarbl Kocma-
Hal eHipnik yHusepcumemiHiH [ALUCTI kagedpacbiHblH ara oKbimywbickbl, 110000 KocmaHal K.,
Tayenci3dik keweci, 118, men. 87755317020, e-mail: tolkynsun15@mail.ru.

26



BETEPUHAPUA FblJIbIMOAPDI BETEPUHAPHbBIE HAYKU

Tee3a AnekcaHOpa ArnekceesHa — OOKIMOP 8emepuHapHbIX HayK, npogeccop kaghedpbi emepuHap-
Hol meluuuHbl KocmaHalicko2ao peauoHanbHo20 yHugsepcumema um A.batmypceiHosa, 110000 e.
Kocmarnad, yn. Masikosckozo 99/1, men. 87142558568; e-mail: tegza.4@mail.ru.

LxynaHos MapdaH Hypmyxamedoguy — OOKMOP 6emepuHapHbIX HayK, npogeccop kaghedpbl
Akywepcmea, xupypaus u buomexHosioaus eocripou3godcmea Kasaxckoz2o HayuoHasibHo20 uccriedosa-
menbcKkoao yHueepcumema, 050010 Anmamsi, npocn. Abas, 8 menegoH: 87077711244; e-mail:
mardan_58@mail.ru.

baumbemosa Hypeyn — maesucmp eemepuHapHbIX Hayk, cmapuwuli npernodagamersib kaghedpb!
eemepuHapHol meduyuHbl KocmaHalicko2o peauoHaibHo20 yHusepcumema um A.balimypcsiHosa, 110000
2. Kocmarnali, yn. Maskosckozo 99/1, men. 87076647578; e-mail: sonyk-86@mail.ru.

AxmemyuHa TornkbiHal AkaHeanuesHa — Masucmp 6uonoauu, cmapuwull npernodagamerib Kaghedpsbl
Tull®KuC KocmaHalickoeo peauoHasibHO20 yHusepcumema um A.baumypceiHosa, 110000 KocmaHad, yn.
Taynuecusduk 118, men. 87755317020, e-mail: tolkynsun15@mail.ru.

27



