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Abstract. The research aims to study the biological characteristics of milking
mares of local breeds of horses in Eurasia. The objects of the study are the
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Kazakh horse, the Kyrgyz horse, the Tuvan horse, and the Kazakh horse of the
Adai offspring. The study of blood biochemical parameters of the Eurasian horses
showed that the content of protein, albumin, and immunoglobulins corresponded to
physiological norms. The ratio of phosphorus, calcium, and iron also corresponded
to physiological norms. The concentration of urea and chlorides in mares also
equals physiological norms. In mares, the content of glucose and cholesterol in the
blood also corresponded to physiological norms. In the course of the research, it
was found that for 105 days of lactation, the maximum milking capacity of mares
was observed in Kyrgyz horses - 1911.0 = 45.1 kg and the Kazakh horses of the
Adai offspring had a minimum of 1659.0 + 25.8 kg, and the commercial milk yield
was, respectively in Kyrgyz horses 892.5 + 15.8 kg and Kazakh horses of the Adai
offspring 675.1 + 3.76 kg. In Kazakh horses, the milking capacity was 1648.5 +
36.8 kg and in Tuvan horses 1711.5 £ 29.4 kg, the commercial milk yield was
724.5 + 9.2 kg in Kazakh horses and 640.5 + 7.9 kg in Tuvan horses. The results of
studies on the biochemical parameters of mare milk made it possible to determine
the content of fat in Kazakh horses of 1.8 = 0.07 %, protein of 2.0 £ 0.06 %, lactose
of 7.9 + 0.24 %, ash of 0.4 + 0, 02 %, at a milk density of 33.9 £0.37 ° A. In mares
of Kyrgyz horses during the lactation period, the fat content in milk was 1.7 %,
protein 2.1 %, lactose 6.7%, and ash 0.39%. In milking mares of Kazakh horses of
the Adai offspring, the fat content was 1.29 %, protein 2.27 %, lactose 6.21 %, and
ash 0.38 %, milk density averaged 32.40°A. Milking mares of the Tuvan horse had
an absolute fat content of 1.7+0.06%, protein 2.05+0.04%, lactose 6.9+0.21 %, and
ash 0.36+0.03 % in milk.

Keywords: Kazakh horse, Kyrgyz horse, Tuvan horse, blood biochemistry,
milk yield, milk composition

Ethics. When conducting the research work, all the principles of scientific ethics
are observed. No conflict of interests.

Acknowledgment. For the priority specialized direction of program-targeted
financing for scientific, science and technical programs of the Ministry of
Agriculture of the Republic of Kazakhstan "Smart Agriculture" IRN BR10865103
"Development and creation of evidence-based Smart Farms (herd horse breeding,
beef cattle breeding) using various at least 3 digital solutions for each area".

34


https://is.ncste.kz/object/view/65127
https://is.ncste.kz/object/view/65127

Reports of the Academy of Sciences of the Republic of Kazakhstan

© M.T. Kapraesa', X.A. Ayoakupos’, b.U. Toktocynos’, C.I. Mourym*, A.X.
Aodnypacyaos’, JI.A. Baiimykanos®’, 2023
DKIIC «baiicepke-ATrpo OKY FEUIBIMH-OHIIPICTIK OPTAJIBIFED»,
Anmarel, Ka3zakcran;
M. X. [dynaru ateinaarsl Tapas aiiMakThiK yHUBepcuTeTi, Tapas, Kasakcran;
3 BHOTEXHOJIOTUS MHCTUTYTH ¥ ITTHIK, FBIIBIM AKaJIEMUSCHI,
Bbimkek, Kpipreizcran;
“TyBa MemileKeTTiK yHuBepcuteTi, Kpi3bui, Peceii;
SOII memnekeTTik yauBepcuteTi, O, KeIpreI3cTan;
6 KIIIC «Man mapyamibUIbIFb XHE BETCPUHAPHS FHIUTBIMH-OHTIPICTIK OPTANBIFBIY,
Acrana, KazakcraHh.
E-mail: dbaimukanov@mail.ru

EYPASUSAHBIH KEPT'VIIKTI TYKBIMIAPBIHBIH CAYBIH
BUEJIEPIHIH BUOJIOTUAJIBIK EPEKIINEJIIKTEPI

AHHoTanus. 3epTTeyniH Makcatsl EypasusHBIH KEPriliKTi KBUIKBI TYKBIM-
TAPBIHBIH CaybIH OHeNepiHiH OWOJIOTHSUIBIK CpPEeKIIeTiKTepiH 3epTTey. 3epTTey
HBICAHBI - Ka3aK JKBUIKBICHI, KBIPFBI3 JKBUIKBICHI, TyBa KBUIKBICHI JKOHE Ka3ak
JKBUIKBICBIHBIH aJ1aii TapMarbl. Eypasus sKbUIKbUIAPBIHBIH KAHBIHBIH OMOXAMUSIIBIK
KOPCETKIMTEPIH 3epTTey KOPCETKEHIEH, aKybI3IbIH, adr0yMUHACPAIH, HIMMYHO-
I00YNMMHAEPAIH KypaMbl (DU3MOIOTHSIIBIK HOpMasapra coiikec kenmi. Pocdop,
KaJIBIUH, TeMIp KypaMbl 1a (PU3UO0JIOTHSIIBIK HOpMallapra coikec ke, buenepaeri
MOYEBHMHA MEH XJIOPUATEPIIIH KOHIEHTPAIUACH Aa (DH3HONOTHSIIBIK HOpMaIapFa
coiikec kenni. buenepae KaHmarbl DIOKO3a MEH XOJECTEPUHHIH MeIIepi e
(U3NONOTHSUIIBIK HOpMallapra coiikec Kenpi. 3eprrey OapbICBHIHIA JIAKTAIUSHBIH
105 xyHiHzIE cayblH OwWenepiH MaKCUMAalIbl CYTTUIITT KBIPFBI3 KBUIKbIIAPBIH/A
— 1911,0 £ 45,1 k1, an eH TOMEHTi KOpCETKIITepIe Ka3akK KbUIKbICHIHBIH ajai
TapMarbIHBIH 1659,0 + 25,8 K, a1 TayapiasIK CyT THiCIHIIE KBIPFBI3 KBIUIKbLTAPBIHIA
892,5 +15,8 kr xoHe ajail TapMmarbl Ka3ak >KbUIKbUIApbIHAA 675,1+ 3,76 kr
KyparaHbl aHbIKTAIIbl. Ka3ak KbUIKbUIAPBIHBIH CYTTUIIN 1648,5 + 36,8 Kr skoHe
TyBaibIK 1711,5 £ 29,4 k1, TayapiplK CYTTUIIT Ka3ak KbUIKBUTApbIHAA 724,5+ 9,2
KT J)KOHE TYBaJBIK XbUIKbLIapaa 640,5 + 7,9 kr xypaael. CyTTi Ouenep CyTiHIH
OMOXMMUSUIBIK KOPCETKIIITePIH 3epTTey HOTHMXKENepi Ka3aK IKbUIKbLIAPHIHJA
MatiaerH Memmrepi 1,8+0,07 %, akys3aei 2,0+0,06 %, makrozansiy 7,9+0,24 %,
kynnin 0,440,02%, cyTTiH TRIFBIBABIFE 33,9+0,37°a aHbIKTayFa MYMKIHAIK Oepi.
KpIpFbI3 )KBUIKBUTAPBIHBIH OUENICPIHJIC TAKTAIIMS Ke3CHIH/Ie CYTTe Maii Meepi 1,7
%, aKkys13 2,1 %, maxro3a 6,7 % xone kyn 0,39 % xypanbl. Kazak KbUIKbLIapbIHBIH
ajiaii TapMarbIHBIH cayblH Ouenepinae mail Menmepi 1,29 %, akysi3 2,27 %, nakto3a
6,21% sxone kyn 0,38%, cyTTiH THIFBI3IBIFEI OpTa ecemnmen 32,40°A kypansl, TyBa
KBUIKBICHIHBIH cayblH Ouenepinme cyrre abcomroTti Mait memmepi 1,7+0,06 %,
akysbI3 2,05+0,04 %, nakro3a 6,9+0,21 % sxoune xyn 0,36+0,03 %.

Tyiiin ce3mep: Ka3ak KbUIKbICHI, KBIPFBI3 BUIKBICHI, TyBa JKBUIKBICBHI, KaH
OMOXMMUSICHI, CaybIH MOJIIIEPi, CYT KYpPaMbl
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BUOJIOTMYECKUE OCOBEHHOCTH JIOMHBIX KOBbLJI MECTHBIX
HOPOJ EBPA3UUN

AnHoranms. llens ucciieoBaHUil — U3YYUTh OMOIOTMYECKUE OCOOCHHOCTH
JOWHBIX KOOBLI MECTHBIX Mopof Jomaneil EBpazun. OObEeKT HccienoBaHUS —
Ka3axcKasi JIoIIa/ib, KbIPI'bI3CKasl JIOIIA b, TYBHHCKAS JIOIIA/h M Ka3axcKas JIOIIa b
ajaiickoro otpopabs. V3ydeHne OMOXMMHUYECKHX ITOKa3aTelied KPOBU JIOMIAJeH
EBpasum mokazano, 4To copepxkaHue OeiKa, aahr0yMHHOB, HMMYHOTJIOOYIMHOB
COOTBETCTBOBaJIO (u3uonoruueckuM HopmaMm. Conepikanue ¢docdopa, KaibLus,
JKelle3a TaKKe COOTBETCTBOBAIO (DM3HONIOTHYECKUM HopMaM. KoHIeHTpamus
MOYEBUHBI U XJIOPHJIOB Y KOOBLJI COOTBETCTBOBaja (PU3HUOIOTHMUSCKUM HOPMaM.
Y koOBLI comepkaHue B KPOBU TITFOKO3BI M XOJIECTEPUHA TAKIKE COOTBETCTBOBAIIO
(bm3uoornIecKkuM HOpMaM. B Xozte ucciieIoBaHi yCTaHOBIICHO, 9To 3a 105 mHei
JIAKTAI[UF MaKCUMAaJTbHAS MOJIOYHOCTH JIOMHBIX KOOBLT HAOTFOIAIaCh Y KBIPTHI3CKUX
nomage —1911,0£45,1 xr, a MUHIMaJILHBIEC ITOKA3aTSIIA MMEITH Ka3aXCKHUeE JTOIITa u
agaiickoro otpoabs 1659,0 £ 25,8 kr, a TOBapHBIH YO COCTaBMII COOTBETCTBEHHO
Y KBIPTBI3CKUX Jlomanaen 892,5 +15,8 Kr 1 ka3axCKUX JIomaael anaiiCKoro OTpoabs
675,1+ 3,76 xr. Y Ka3axCKHX JIOIMIAaeH MOJIOYHOCTh cocTaBuia 1648,5 + 36,8 kr
u TyBuHCKUX 1711,5 + 29,4 k1, TOBapHBI ya0H cOCTaBUI y Ka3aXCKUX Jomaaen
724,5+ 9,2 xr u TyBUHCKUX Jowazaeil 640,5 + 7,9 kr. Pe3ynsrarel uccieaoBaHui
OMOXMMHUYECKUX TMOKa3aTeseil MOJIOKa JIOMHBIX KOOBUI MO3BOJIMIIA ONPEACIUTh Y
Ka3axCKUX Jomajei comepxanue xupa 1,8+0,07%, Oenka 2,0+0,06%, makTo3st
7,9£0,24 %, 30mb1 0,4+0,02 %, npu wiotHOCTH Moyoka 33,9+0,37°A. V koObLI
KBIPTBI3CKUX JIOIIA/ICH B TEUCHHE JIAKTAI[HOHHOTO TIEpHoJia B MOJIOKE COIEpIKaHUE
)kupa coctasuio 1,7 %, 6enka 2,1 %, makTo3sl 6,7 % u 30061 0,39 %. Y noWHBIX
KOOBLT Ka3aXCKUX JIOIIAJCH aJaliCKOTO OTPOIbs COJACPIKAHUE YKUPA COCTABUIIO
1,29%, Oenka 2,27 %, makto3sl 6,21 % wu 30161 0,38%, MIOTHOCTH MOJIOKA B
cpenaem coctaBmia 32,40°A. JloiiHple KOOBUTBI TYBHHCKOM JIOLIand HMENH B
MOJIOKE a0CONIOTHOE conepkanue xupa 1,7+0,06 %, oenka 2,05+0,04 %, nakTo3s
6,9+0,21 % u 30151 0,36+0,03 %.
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Introduction

In the conditions of Eurasia and Kazakhstan, productive horse breeding is
developing due to local horse breeding (Zaycev, 2021; Kargayeva, 2020).

The main product in herd horse breeding is the production of mare's milk (Iskhan
K.Zh. et al. 2019; Oorzhak, 2017).

Of particular interest for horse breeding in the countries of the Eurasian
Economic Union, namely, Kazakhstan and Kyrgyzstan, are the Novoalatay horses.
Mares of the Novoaltai breed have a live weight of 532.5 kg, a height at the withers
of 150.1 cm, an oblique body length of 155.3 c¢m, a chest girth of 185.6 cm, and
a metacarpus girth of 21.5 cm. (Asanbaev T.Sh., 2013 Asanbaev T . et al., 2018).

The aim of study. To study the biological characteristics of milking mares of
local Eurasian horse breeds.

The methodology. The objects of research were the local breeds of horses: the
Kyrgyz in the farm "Kokorova 1.K.", Tonsky district of the Issyk-Kul region of
the Kyrgyz Republic, Kazakh horse in the peasant farm "Bektobe" of the Zhambyl
region and Adai offspring in the farm "Taushyk" of the Republic of Kazakhstan,
Tuvan from the farm "Seserlig" of the Piy-Khemsky district (central mountain
zone) of the Republic of Tyva of the Russian Federation.

Blood biochemical parameters in milking mares were studied in 2022 in
clinically healthy Kazakh, Kyrgyz and Tuvan horses. Determination of biochemical
parameters was carried out in a certified laboratory of the Dulati Taraz Regional
University. 20 milking mares in each group - Kazakh, Kyrgyz and Tuvan horses
were studied.

The milking capacity of mares was evaluated by gross milk yield, which was
determined by monthly control milkings.

The daily calculated milk yield of mares was determined by the Saygin formula
(1940):

Dp=—- x24 (1)

where, Dp - dairy productivity of a mare per day, kg; Da actual daily milk
yield, determined by the control milking method, kg; ¢ — the time of participation
of mare in the milking process from the moment of weaning the foals to the end of
the last milking, hours; "24" is the number of hours per day.

The milking capacity of mares before milking was tentatively determined by the
increase in the live weight of foals for 1 month of their life. Based on the calculation
that 1 kg of live weight gain, a foal needs 10 kg of mother's milk.

The milking of the mares was carried out every 2 hours by hand, a total of 6
times to obtain milk yield in 12 hours.
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The index of milkiness (/M), which characterizes the Pm production of milk per
100 kg of live weight (LW), was determined by the formula:

M=
Lw

Research results

Morphological indicators of the blood of local horse breeds in terms of
hemoglobin and erythrocytes had differences: in Kazakh and Tuvan horses, it was
at the upper limit of the norm, and Kyrgyz horses and Kazakh horses of the Adai
offspring at the lower (Table 1).

There was a characteristic change in the value of the color index, which in
Kyrgyz horses was close to the maximum value.

Analysis of biochemical parameters of blood serum in Kyrgyz horses showed
an increase in some indicators characterizing metabolism due to the influence of
the highlands (2000—4000 meters above sea level). Consequently, in the conditions
of the highlands, Kyrgyz horses are demanding to the feeding conditions and the
technology of their maintenance.

2

Table 1. Hematological blood parameters of milking mares

Indicators Horse Physiological
Kazakh Kyrgyz | Tuvan Adai offspring | norm
(n =20) (n=20) |(n=20) (n =20)
Hematocrit, x 10 L/ 37.9+1.9 |453+1.8 [37.541.9 |43.4+25 32-48
Hemoglobin, x 10 g/L 17.1£0.9 |10.1£1.5 [16.6+1.4 |13.5+1.7 10-18
Red blood cells, x 10" g/ |33.7+1,6 |6.7£0.5 |9.2+0.8 11.2+£0.6 6-12
Platelets, x 10"/ L 3.1+0.1 1.5+0.09 |4.3+0.4 3.84+0.09 1-6
White blood cells, x 10% L | 7.7+0.9 9.3+0.7 7.4+0.6 10.1 £0.5 6-12
Erythrocyte sedimentation | 145.9+1.7 | 135.842.1 [133.4+1.8 |145.7+ 1.5 0.1-0.4
rate, x 10 g/L

The study of biochemical parameters of Eurasian horses showed that the
content of protein, albumin, and immunoglobulins corresponded to physiological
norms (Table 1). The content of phosphorus, calcium, and iron also corresponded
to physiological norms. The concentration of urea and chlorides in mares
also corresponded to physiological norms. Studying the content of alanine
aminotransferase and aspartate aminotransferase in the blood of mares, it was
found that Kyrgyz horses have an excess of the maximum physiological norm by
1.8 u/l and 4.2 u/l, respectively. In mares, the content of glucose and cholesterol in
the blood also corresponded to the physiological norm.

Thus, at a physiological norm in horses of 57-79 g/l of protein in the blood
serum of the Kyrgyz horse, its content averages 66.8+1.6 g/l, in the Kazakh horse
69.5+1.9 g/1.

In Kyrgyz horses, phosphorus in blood at 1.014+0.3 mmol/l and iron at 26.8+0.8
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umol/l were within the physiological norm, while calcium was 1.544+0.4 mmol/l
35% below the standard. In Kazakh horses, the content of phosphorus 1.2340.2
mmol/l, calcium 2.42 +0.3 mmol/l, and iron 29.3 £0.6 umol/l corresponded to
physiological norms.

With a physiological norm of 4.0-12 U / I, in Kyrgyz horses, the ALT content
was 13.840.59, and AST-16.2+0.61. The change in the ratio of the activity of these
enzymes in favor of AST, against the background of a general increase in the values
of their activity, directly indicates the presence of hepatitis of various etiologies,
one of the causes of which is intoxication. Therefore, an urgent study of the quality
of feed for the presence of toxic substances is necessary.

If, on the whole, a conclusion is made about the physiological state of milking
mares of Kyrgyz horses, then it is in a satisfactory condition, except for some
individuals.

In Tuvan horses, the concentration of protein in blood was 75.2+1.3 g/l. The
content of macro- and microelements was within the physiological norm.

In the course of the research, it was found that for 105 days of lactation, the
maximum milking capacity of mares was observed in Kyrgyz horses —1911.0+45.1
kg, and the Kazakh horses of the Adai offspring had a minimum of 1659.0+25.8 kg,
and the commercial milk yield was, respectively in Kyrgyz horses 892.5+£15.8 kg
and Kazakh horses of the Adai offspring 675.1+3.76 kg. In Kazakh horses, the milk
yield was 1648.5+£36.8 kg and in Tuvan horses 1711.5 +29.4 kg; (table 3).

Table 2. Blood biochemical parameters of milking mares

Indicators Horse Physiological
Kazakh Kyrgyz Tuvan Adai offspring | norm
(n=20) (n=20) (n=20) (n =20)
Protein, g/l 69.5£1.9 |66.8+1.6 |752+1.3 |64.5+3.8 57-79
Albumin, g/ 35.841,3 |31.2+1.1 |32.4+1.2 |33.8£2.3 25-38
Globulin, g/l 33.7¢1,6  |35.6+1.5 |42.8+1.7 |30.7+1.9 24-46
Phosphorus (P), mmol/l  |1.23+0.2 |1.01£0.3 |1.37+0.3 |1.3+0.2 0.7-1.7
Calcium (Ca), mmol/l 242403 |1.54+04 |2.48+04 |[1.9+03 2.0-2,0-3.3
Iron (Fe), umol/l 29.3+0.6 [26.8+0.8 [28.5+0.7 |292+1.7 8-31.2
Urea, mmol/l 5.5+0.2 7.3+0.4 6.9+0.4 8.4 +£0.7 3.7-8.8
Chlorides, mmol/l 104.3£1.9 |98.9+2.5 |102.3£2.3 |65.7+4.2 98-107
ALT, (alanine amino- 11.3+0.38 |11.9+£0.59 |11.8+0.29 |11.9 +0.39 4-12
transferase), u/l
AST, (aspartate amino- 11.5+0.41 |11.8+0.61 [11.4+0.39 |11.7+£0.61 4-12
transferase), u/l
Glucose, mmol/l 5.240.3 3.6+0.5 3.7+0.4 4.1+0.5 3.5-6.3
Cholesterol, mmol/l 3.4+0.3 2.7+£0.2 4.9+0.2 4.9 +£0.6 2.9-5.2
Thymol, test 1.5+0.2 2.0+0.1 2.840.2 3.1+0.4 0-4
Magnesium, mmol/l 0.9+0.1 0.88+0.05 | 0.95+0.1 ]0.79+0.1 0.7-1.1.
Potassium (K+), mmol/l ~ |3,5+0.2 2,81+0.3 |3.7+0.3 33+£0.2 2.8-4.7
Chlorides (Cl-), mmol/l | 105.9+2.5 |99.6+2.3 |108.1 +1.1 |108.3 £0.9 97-110
Sodium (Na+), mmol/l 145.941.7 |135.842.1 |133.4+1.8 |145.7+ 1.5 133-147
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According to the index of milkiness (per 100 kg of live weight), high rates were
observed in Kyrgyz horses (553 kg) in comparison with Kazakh horses of the same
age (451 kg). The minimum indicators were observed in Tuvan horses (436 kg) and
Kazakh horses of the Adai offspring (417 kg).

The results of the studies of the biochemical parameters of milk made it possible
to determine in Kazakh horses the content of fat 1.8+0.07%, protein 2.0+£0.06%,
lactose 7.9+£0.24%, ash 0.4+0, 02%, at a milk density of 33.9 £0.37 °A (Table 4).

Table 4. Biochemical parameters of mare's milk

Milkiness indicators Biochemical parameters

Fat, % Protein, % | Lactose, % | Ash, % Density, °A
Kazakh horse (n =20)
M=m 1.8+0.07 [2.0+0.06 [7.9+0.24 ]0.40+0.02 [33.9+0.37
) 0.22 0.29 0.64 0.05 1.41
Cv 12.6 14.2 9.7 18.1 4.3
Lim 1.5-2.5 1.7-2.6 6.4-8.5 0.33-0.54 |31.5-37.0
Kyrgyz horse (n =20)
M:=tm 1.7+0.08 2.1+0.05 6.7+0.18 0.39+0.02 [33.8+0.42
1) 0.25 0.32 0.41 0.06 1.47
Cv 11.4 14.8 6.2 17.9 4.5
Lim 1.5-2.2 1.7-2.7 6.4-7.9 0.31-0.52  |30.5-36.0
Tuvan horse (n =20)
M:tm 1.7£0.06 2.05£0.04 |6.9+0.21 0.36+0.03 |33.5+0.36
1) 0.21 0.26 0.41 0.04 1.22
Cv 9.9 12.6 8.5 14.1 3.8
Lim 1.5-2.2 1.7-2.7 6.4-8.2 0.30-0.49 |30.5-38.5
Adai offspring
M:tm 1.29+0.03 [2.27+0.06 [6.21 £0.04 |0.38+0.05 [32.40+0.34
1) 0.19 0.27 0.62 0.04 1.35
Cv 9.5 8.60 2.05 17.6 4.1
Lim 1.25-1.58 [2.21-230 [6.08-6.37 |0.32-0.53 [31.0-36.0

In mares of Kyrgyz horses during the lactation period, in milk, the fat content
was 1.7 %, protein 2.1 %, lactose 6.7 %, and ash 0.39 %. In milking mares of
Kazakh horses of the Adai offspring, the fat content was 1.29 %, protein 2.27 %,
lactose 6.21 %, and ash 0.38 %, milk density averaged 32.40°A. Milking mares of
the Tuvan horse had an absolute fat content of 1.7+£0.06 %, protein 2.05+0.04 %,
lactose 6.9+0.21 %, and ash 0.36%0.03 % in milk.

Discussion

Biochemical blood parameters fully reflect the metabolism of proteins, fats,
carbohydrates, vitamins, hormones, water and mineral characteristics of the
body. They allow us to interpret the growth and development of the organism, to
understand the pathogenesis of a particular pathological condition of the animal,
help to identify hidden forms of the disease, and, ultimately, to make an objective
diagnosis. Undoubtedly, the biochemical blood parameters of the studied Eurasian
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horse breeds are of particular interest for their further prediction of breeding and
productive characteristics.

Quantitative characteristics of biochemical parameters of blood of horses of
Eurasia depend on the following factors: breed affiliation: feeding and maintenance;
age; season of the year.

The local Eurasian horse breeds are characterized by the same dairy productivity
parameters. The highest indicators of daily milk yield of marketable milk were
recorded in milking mares of Kyrgyz horses (6.9 kg), the lowest in Tuvan horses
(6.1 kg) in comparison with Kazakh horses (6.9 kg) and Kazakh horses of the Adai
offspring 6.43 kg. The fat content in milk is 1.29-1.8 % for milking mares of local
breeds of horses, 2.0-2.27 % protein, 6.21-7.9 % lactose, 0.36—0.40 % ash. The
average density of mare's milk is 32.4-33.9°A.

Conclusion

In highly productive mares, the concentration of total protein and residual serum
nitrogen is higher than in less productive ones.

Based on the conducted studies, the following: hematological blood parameters
of milking mares, blood biochemical parameters of milking mares, milking capacity
of mares, biochemical parameters of mare's milk.

REFERENCES

Adamu L., Adzahan N.M., Abdullah R., Ahmad B., 2010. Effects of Race Distance on Physical,
Hematological and Biochemical Parameters of Endurance Horses. American Journal of Animal and
Veterinary Sciences. 5. Pp. 244-8. https://doi.org/10.3844/ ajavsp.2010.244.248.

Adamu L., Adzahan N.M., Rasedee A., Ahmad B., 2014. Physical Parameters and Risk Factors
Associated with the Elimination of Arabian and Crossed Arabian Endurance Horses during a 120-
km Endurance Race. Journal of Equine Veterinary Science. 34. Pp. 494-9. https://doi.org/10.1016/].
jevs.2013.10.175.

Asanbaev T.Sh., 2013. Milk productivity of horses of Kazakh, Novoaltay breeds and their
crossbreeds. HAA-x Shinzhleh setgull. 10 (01): 56-59.

Asanbaev T., Bexeitov T., Temirzhanova A., Ussenova L., Burambaeva N. and Abeldinov R.,
2018. The Influence of Novoaltaysk Breed of Horses in the Development of Productive Horse
Breeding in the North-East of Kazakhstan. World Applied Sciences Journal. 36 (2). Pp. 296-309.
DOIL: https://doi.org/10.5829/idosi.wasj.2018.296.309.

Gupta A.K., Kumar, Sanjay and Pal, Yash, 2002. Biochemical, haematological and thyroid
hormone profile in healthy Indian Kathiawari horses. Asian-Aust. J. Anim. Sci., 15(8). Pp. 1215-1221.

Iskhan K.Zh., Demin V.A., Yuldashbaev Yu.A., Baimukanov A.D., 2019. Zootechnical features of
herd horses. Achievements of science and technology of the agro-industrial complex. V. 33. Ne 9. Pp.
57-60. DOL: https ://doi.org/10.24411/0235-2451-2019-10912.

Kargayeva M., 2020. Efficiency of production of horse meat and koumiss from the kazakh horses
of the adai offspring. Reports of the national academy of sciences of the Republic of Kazakhstan. Ne
2. Vol 330. Pp. 58-63. Doi: https://doi.org/10.32014/2020.2518-1483.32.

Ono T., Yamada Y., Hata A., Shimokawa Miyama T., Shibano K., Iwata E., Ohzawa E., Kitagawa
H., 2019. Reference values of hematological and blood biochemical parameters for the Noma horse.
J Equine Sci. 30(3). Pp. 69—73. Doi: https://doi.org/10.1294/jes.30.69.

Oorzhak R.T., 2017. Milk productivity of Tuvinian mares. Bulletin of TuvSU. Natural and
agricultural sciences. 2. Pp.183—186. (In Russ.).

Padodara R.J., Singh V.K., Pathan M.M., Odedara A.B., Kalaria V.A. and Patel B.R., 2017.
Hemato-biochemical profiles of Kathiawari horses in and around Junagadh region. Vet. Sci. Res. J.,
8(1&2). Pp. 26-30. DOLI: https://doi.org/10.15740/HAS/VSRIJ/8.1and2/26-30.

41


https://doi.org/10.1016/j.jevs.2013.10.175
https://doi.org/10.1016/j.jevs.2013.10.175
https://doi.org/10.5829/idosi.wasj.2018.296.309
https://doi.org/10.24411/0235-2451-2019-10912
https://doi.org/10.24411/0235-2451-2019-10912
https://doi.org/10.32014/2020.2518-1483.32
https://doi.org/10.1294/jes.30.69
https://doi.org/10.15740/HAS/VSRJ/8.1and2/26-30

ISSN 2224-5227 1.2023

Rezazadeh F., Hosseinzadeh N., Jozani R.J., Dianati N.,2017. Comparison of Some Hematological
Parameters Between Horses in an Endurance Competition. Animal and Veterinary Sciences.4. 97.
https://doi.org/10.11648/j.avs.20160406.13

Wakil Y.; Adamu L.; Gulani I.; Bukar M.M., 2022. Physical Assessment, Hematological and
Serum Amyloid A Levels Pre and Post Exercise in Arabian Horses in Maiduguri and Jere, Borno
State. Nigeria. Int J Equine Sci. 1. Pp. 11-15.

Zaycev A.M., Koveshnikov V., 2021. Status and Development Prospects of Horse Breeding in
the Altai Region. IOP Conf. Ser.: Earth Environ. Sci. 670. 012006. doi: https://doi.org/10.1088/1755-
1315/670/1/012006.

42


https://doi.org/10.11648/j.avs.20160406.13
https://doi.org/10.1088/1755-1315/670/1/012006
https://doi.org/10.1088/1755-1315/670/1/012006

ISSN 2224-5227 1.2023

CONTENTS

BIOTECHNOLOGY
B.Z. Abdeliev, D. Baiboz
STUDY OF GENETIC DIVERSITY OF PATHOGENIC
MICROORGANISMS ..ottt s 5

D. Zhanabergenova, Zh.Zh.Chunetova, B.A. Zhumabaeva
GENETIC ANALYSIS OF THE TYPES OF DEVELOPMENT OF MUTANT
LINES FROM COMMON WHEAT VARIETIES.........ccooooiiieeeeeeeeeeeeeeee, 13

M.G. Kairova, P.V. Vesselova, G.M. Kudabayeva, G.T. Sitpayeva
POPLAR SPECIES IN KAZAKHSTAN AND SOME
GENOTYPING PROBLEMS ..ottt 24

M.T. Kargayeva, Kh.A. Aubakirov, B.I. Toktosunov, S.D. Mongush,

A.Kh. Abdurasulov, D.A. Baimukanov

BIOLOGICAL FEATURES OF MILKING MARES

OF LOCAL EURASIAN BREEDS.......cociiiiiiitiiiniteeeneneeee e e 33

S. Manukyan

ANISOTROPY OF MICROORGANISMS IN DIFFERENT PARTS

OF DUTCH CHEESE MASS PRODUCED BY TWO-SIDED

PRESSING . ...ttt ettt sttt sttt s 43

A.A. Nussupova, S.B. Dauletbaeva
STUDY OF PRODUCTIVITY AND LEAF RUST RESISTANCE
OF WHEAT ISOGENIC LINES......cccoooiiiiiiiiiiiiiiceeeeese e 52

V.G. Semenoyv, V.G. Tyurin, A.V. Luzova, E.P. Simurzina, A.P. Semenova
SCIENTIFIC AND PRACTICAL JUSTIFICATION OF THE USE OF
IMMUNOTROPIC AGENTS IN THE PREVENTION AND TREATMENT

OF COW MASTITIS...cotteteeteeeeeeste sttt ettt e e sneesns 68

Ye.A. Simanchuk, G.J. Sultangazina, A.N. Kuprijanov
NATURAL OVERGROWTH OF THE DUMP SITES OF MINING
ENTERPRISES IN THE KOSTANAY REGION.......cccccceiiminierininieienienieeeens 82

PHYSICAL SCIENCES
Zh.K. Aimasheva, D.V. Ismailov, Z.A. Oman, B.G. Orynbai

SYNTHESIS OF FULLERENES IN ANC DISCHARGE AND THEIR
PURIFICATION FROM IMPURITIES........cociiiiiiiniiiienieeeeee e 96



Reports of the Academy of Sciences of the Republic of Kazakhstan

E.B. Arinov, L.R. Kundakova, N.A. Ispulov, A.K. Seitkhanova,

A.Zh. Zhumabekov

THE SOLUTION OF DIFFERENTIAL EQUATIONS FOR ELASTIC
DISTURBANCES IN THE CYLINDRICAL COORDINATE SYSTEM

WITH REGARD TO THE INERTIAL COMPONENTS.......ccooovvieiieeeereeeenen. 108

D.M. Zharylgapova, A.Zh. Seytmuratov
SHORT-RANGE RADIO COMMUNICATION SYSTEMS
CALCULATION......ooutiiieiiteteteeseete ettt 125

V.Yu. Kim, I.M. Izmailova, A.Z. Umirbayeva, A. Beket, B. Talgatuly
AN ASTRONOMICAL CALENDAR. APROGRAM
AND ALGORITHMS . .....oooiiiiiiiieeee ettt 136

N.O. Koylyk, A. Dalelkhankyzy, G.A. Kaptagay, A. Kokazhaeva,

N.B. Shambulov

GROUP-THEORETICAL RESEARCH COLLECTIVE STATES

OF MULTI-NUCLEON NUCLEAR SYSTEMS.......ccceoiiniiiinineceeeceeenen 148

A. Marasulov, LI. Safarov, M.Kh. Teshaev, G.A. Abdraimova, A.S. Tolep
PROPERTIES OF SURFACE WAVES IN A VISCOELASTIC
HOLLOW CYLINDER........coiitiiiierietetetesee sttt siee e seesseessa e snees 164

A.Zh. Omar, A.B. Manapbayeva, M.T. Kyzgarina, T. Komesh,

N.Sh. Alimgazinova

STUDIES OF REGIONS IN THE AQUILA MOLECULAR CLOUD

BY THE METHOD OF CO SELECTIVE DISSOCIATION.......cc.cccecceveenueennen. 180

A.J. Ospanova, G.N. Shynykulova, N.N. Shinykulova, Y.B. Jumanov
ACTION OF EXTERNAL MAGNETS ON A THREE-PHASE
ELECTRIC GENERATOR.......coiiiiiiiiieteee et 192

Shomshekova S.A.

A REVIEW OF MACHINE LEARNING APPLICATIONS

IN ASTRONOMY AND ASTROPHYSICS.....coioiiiiiieieeeeeeeeeeeene 206
CHEMISTRY

G.B. Begimbayeva, R.O. Orynbassar, A.K. Zhumabekova

ON THE IMPACT OF STORAGE TIME ON THE COMPOSITION
OF TECHNOLOGICAL LIME FOR FERROALLOY PRODUCTION............. 216

333



ISSN 2224-5227 1.2023

N.B. Zhumadilda, N.G. Gemejiyeva, Zh.Zh. Karzhaubekova, N.A. Sultanova
PHYTOCHEMICAL INVESTIGATION OF BIOLOGICALLY ACTIVE
SUBSTANCES OF HEDYSARUM SONGORICUM BONG.........cccccoeveueunne. 229

S.A. Dzhumadullaeva, A.B. Bayeshov, A.V. Kolesnikov
CATALYTIC SYNTHESIS OF CARBOXYLIC ACID HYDRAZIDES
OF VARIOUS STRUCTURES.......oooiitiiieeeetee ettt 243

M.M. Zinalieva, Z.Zh. Seidakhmetova, E.K. Assembayeva,

D.E. Nurmukhanbetova, A.N. Aralbaeva

THE STUDY OF THE BIOLOGICAL VALUE OF CURD CHEESES
ENRICHED WITH HERBAL SUPPLEMENTS........cooiiiiieeeeeeeeeeeeen 254

M.R. Mamedova, A.B. Ibraimov, K. Ashimuly, S.S. Yegemova,

M.B. Alimzhanova

VALIDATION OF THE METHODOLOGY FOR THE ANALYSIS

OF ENDOCRINE DESTRUCTORS IN WATER..........cooovviieiiieeeee e, 265

S.S. Mendigaliyeva, L.S. Irgibaeva, N.N. Barashkov, T.V. Sakhno,

A.A. Aldongarov

SYNTHESIS AND APPLICATION OF NANOTRACERS BASED ON MIXED
IRON-COBALT OXIDE FOR EVALUATION OF THE QUALITY

OF MIXING IN LIQUID FEED.....ccceectiiiitieieienieneeee et 282

Zh.D. Tanatarova, E.K. Assembayeva, Z.Zh. Seidakhmetova,

D.E. Nurmukhanbetova, A.B. Toktamyssova

STUDY OF QUALITY AND SAFETY OF PROBIOTIC DAIRY

PRODUCTS . ..ottt ettt e et e e e et r e e e e tb e e e e snasaeeesnareaeens 293

A. Tukibayeva, R. Pankiewicz, A. Zhylysbayeva, G. Adyrbekova,

D. Asylbekova

SPECTROSCOPIC AND SEMIEMPIRICAL INVESTIGATIONS OF
LASALOCID ESTER WITH 2,2’-TRITHIOETHANOL (LasTio)

AND ITS COMPLEXES WITH MONOVALENT CATIONS........ccccceiereennne. 304

A.A. Sharipova, A.B. Isaeva, M. Lotfi, M.O. Issakhov, A.A. Babayev,

S.B. Aidarova, G.M. Madybekova

ANTI-TURBULENT MATERIALS BASED ON SURFACTANTS

AND NANOPARTICLES.......ooi it 314

334



Reports of the Academy of Sciences of the Republic of Kazakhstan

MA3MYHbI

BUOTEXHOJIOI' U
B.3. Aonenues, /1. baiioo3
IMATOI'EHJIIK MUKPOPTAHU3SMAEPIIH TEHETUKAJIBIK
OPTYPJIUIITTH 3EPTTEV...c.iiiiiiiieieieteteeeee ettt s 5

. Kanabeprenosa, ’K.JK. UyneroBa, b.A. ’KymadaeBa
YKA3JIBIK XKYMCAK BUJJAN COPTTAPBIHAH AJIBIHFAH MYTAHTTbI
JIMHUSAIJTAPABIH, JAMY TUIITEPIHE 'EHETUKAJIBIK TAJIAV.............. 13

M.K. Kauposa, I[1.B. BecenoBa, .M. Kynataesa, I.T. CuTtnaena
KA3AKCTAHHBIH TEPEK TYPJIEPI )KOHE OJIAPIbBI
TEHOTUIITEY MOCEJIECH.......cooiiiiiiiieiieeie ettt 24

M.T. Kapraesa, X.A. Ay6akupos, b.!. Tokrocynos, C.JI. Monrymu,

A.X. Adaypacyaos, [I.A. baiimykaHoB

EYPA3SUAHBIH, )KEPTUIIKTI TYKBIMAAPBIHBIH, CAYBIH BUEJIEPIHIH
BUOJIOTMAJIBIK EPEKIIEJIKTEPL......coiiiiiiiiiiiiiicceeces 33

C.C. ManyksiH

EKI XKAKTbBI ITPECC APKbUIbI ©HAIPUUII'EH T'OJUTAHAWA [PIMILITT
MACCACHIHBIH OPTYPJII AUMAKTAPBIHIAFBI
MUKPOOPTAHU3SMAEPAIH AHU3OTPOITHSACBL..........c.ccveveiiiiicrinne. 43

A.A. Hycynosa, C.b. /laysieroaeBa
BUJIAWJIBIH 30T EH/II JIMHUSJIAPBIHBIH, OHIMJIUIITT MEH
KOHBIP TATKA TO3IMIAUIITH 3EPTTEV.....ccccoiiiiiiiiieiiiieieceeces 52

B.I'. Cemenos, B.I. Tiopun, A.B. Jly3oBa, E.Il. Cumyp3una, A.Il. CemenoBa
CUBIPJIAPIA MACTUTETTIH, AJIABIH AJIY )KOHE EM/IEY YIUIH
NMMVYHOTPOIITBIK JOPUIEPAI KOJIJAHYBIH
FBUIBIMU-TTPAKTUKAJIBIK HETI3AEVL....ccoooiiiiiiiiiiiieiiiieecneeees 68

E.A. Cumanuyk, I.JK. Cyaranrasnna, A.H. Kynpusinos
KOCTAHAMH OBJIBICBIHBIH, TAY KEH ©H/IIPY OHEPKOCIBI
KOCIIIOPBIHJIAPBIHBIH, YUIH/UIEPIHIH, TABUFU OCVYTL......................... 82

OU3UNKA
K.K. Aiimamena, /[.B. Ucmauios, 3.9. Oman, b.F. Opbinoaii
OYJUIEPEHHIH JOFAJIBIK PA3PAJITAYBI CUHTE3I )KOHE
OHBI KOCTTAJTAPIHAH TA3BAPTY. ...ttt 96

335



ISSN 2224-5227 1.2023

E.b. Apunos, JI.P. Kynnakosa, H.A. Ucnysos, A.K. CeiiTxanoBa,

A K. KymabdexoB

LIUJINH/PIIK KOOPIMHATAJIAP XXYUECIHAE MHEPLIUSIJIBIK
KOCBUIFBIIITAPABI ECKEPE OTBIPHIIL, CEPITIMII AYBITKVYJIAP

YIITH JUOPEPEHIMWAJIABIK TEHAEVJIEPAL IHELY........cc0eeeevveenreeneen 108

JA.M. KapbraranoBa, A.JK. CeiitmypartoB
KbICKA APAJIBIKTAFBI PAJIMOBAMJIAHBIC XXYMWEJIEPIH ECEIITEY....125

B.IO. Kum, U.M. U3maiinoBa, A.2K. YMupo6aeBa, A. beker, b. Taararyisi
ACTPOHOMUSIIBIK KYHTI3BE. BAFIAPJIAMA

H.O. Koiiabik, A. Jlaneaxankbidbl, [.9. Kanraraii, A.b. Koka:xaeBa,
H.Bb. lllam0yJ10B
KOIT HYKJIOH/IbI SIAPOJIBIK XKYWEJEPIIH Y2KbIMJIBIK

A. MapacyJaos, U.H. Cadapos, M.X. Temaes, I'A. Adbapaumosa, 9.C. Tesaen
TY¥TKbBIP-CEPIIIMAI KYbBIC HMJIMHAPAEI'T BETTIK TOJIKBIHAAPJBIH,
KACHETTEPL...ceiiiie ettt 164

A K. Omap, A.b. Manano6aesa, M.T. Ksi3rapuna, T. Kemenn,

H.III. Anumra3uHoBa

AQUILA MOJIEKYJIAJIBIK BYJITbIHBIH AUMAKTAPBIH

CO TAHAAMAJIBI JUCCOLNAIIUACKHI SJAICIMEH 3EPTTEV................ 180

AJK. OcnianoBa, I'H. lllunnkyiaosa, H.H. lllunsixynoBa, E.b. [lzkymanos
YIIDPA3AJIBI SJIEKTPOI'EHEPATOPJIAPBIHA CBIPTKbBI
MATHUTTEPIIH OCEP.......cc.ccoiiiiiiiiiiieeeneeeeeeeeeetese e 192

C.A. IllominexoBa
ACTPOHOMUS J)KOHE ACTPO®U3UKA CAJIAJTAPBIHIA
MAIIMHAMEH OKbBITVYbI KOJIJAHY BOUMBIHIIA HIOY....oovveveer... 206

XUMust
I'b. berumo6aeBa, P.O. Opsindacap, A.K. ’KymabexoBa
OEPPOKOPLITITA OHAIPICIHAEI'T TEXHOJIOT' MAJIBIK
OKTIH K¥PAMbBIHA CAKTAY YAKBITBIHBIH OCEPL...........ccccovverrennnen. 216

H.B. Kymaninaa, H.I'. I'ememkuena, 7K.7K. Kap:xkayoexoBa, H.A. CyiTanoBa
HEDYSARUM SONGORICUM BONG. BUOJIOT'UAJIBIK BEJICEH/I
3ATTAPBIHBIH ®UTOXUMUAIIBIK TAJIJIAY...ccceeiiiiiiiienieeneeeeeeieeeen 229

336



Reports of the Academy of Sciences of the Republic of Kazakhstan

C.A. Kymagisuaesa, A.b. baemos, A.B. KosiecHukon
K¥PbUIBICHI OPTYPJII KAPBOH KbIIIKBIJIJTAPBI
IT'MAPASUATEPIHIH KATAJIMTTIK CUHTESI.......coooiieiieieeiee e, 243

M.M.3unauneBa,3.2K.Ceiinaxmerona,d.K. Acembaena, /[.E.HypmyxanteroBa,
A.H. ApanbaeBa

OCIM/IIK TEKTI KOCITAJIAPMEH BAUTBUIFAH CY3BE

IPIMITIKTEPAIH BUOJIOT UAJIBIK KYHIBUIBIFBIH 3EPTTEV................. 254

M.P. MamenoBa, A.b. Uopaumos, K. Amumyasl, C.C. EremoBa,

M.B. Anum:kaHoBa

CYJAFBI DOHIAOKPUHJBIK INUCTPYKTOPIAPIBI TAJIIAY
OJICTEMECIH BATTUIATIISIIAY. ...ttt 265

C.C. Mengiraauesa, U.C. Upru6aesa, H.H. bapamkos, T.B. Caxno,
A.A. Anionrapos

CYWUBIK ABBIMJIA APAJIACTBIPY CAITACBHIH BAFAJIAY YIIIH
APAC TEMIP-KOBAJIT OKCUJIHIH HETT3IHAEI'T

K. Tanaraposa, J.K. AcembaeBa, 3.7K. CeiizaxmeroBa
A.E. HypmyxanoeroBa, A.b. TokTambicoBa
[MPOBUOTUKAJIBIK CYT OHIMIAEPIHIH CAITACBI MEH

A.C. TykubOaeBa, P. [lankeBuu, A. /KbuLibicOaeBa, I. AnbipOexoBa,

J. AcbuLi0exoBa

JIABAJIOIU/TIH, 2,2'-TPUTUOSTAHOJIMEH 5®UPIH (LasTio)

KOHE OHbBIH MOHOBAJIEHTTI KATUOHJAPMEH KOMITJIEKCTEPIH
CIIEKTPOCKOIIUSIIBIK )KOHE JXAPTBUIAN

A.A. lllapunosa, A.b. UcaeBa, M. Jlorpu, M.O. Ucaxos, A.A. baGaes,
C.Bb. Aiinaposa, .M. Magbi0exoBa
BETTIK BEJICEH/I 3ATTAP MEH HAHOBOJIIIEKTEPTE

337



ISSN 2224-5227 1.2023

COJIEP)KAHUE

BUOTEXHOJIOI' U
B.3. Aonenues, /I. baii6o3
N3YUEHUE 'EHETUYECKOI'O PABHOOBPA3UMA ITATOI'EHHbBIX
MUKPOOPTAHM3MOB........cooiiiiiiiiiiniententeeeeesterec ettt 5

. Kanaodeprenona, 2K.2K. UyneroBa, b.A. ’KymabaeBa
I'’EHETUYECKHWI AHAJIU3 TUITOB PASBUTHA MYTAHTHBIX JTMUHUN
OT COPTOB MSITKOM TTIIEHULIBL. ...t eeenees 13

M.K. Kauposa, I1.B. BeceioBa, I'M. Kyna6aesa, Curnaena I T.
BUIBI TOITOJIAA B KASAXCTAHE 1 HEKOTOPBIE BOITPOCHI
TEHOTUITUPOBAHUSL.........ooooiiieeeeeeeeee e e 24

M.T. Kapraesa, X.A. Ayoakupos, b.U. Tokrocynos, C.JI. Monrym,

A.X. AdnypacyJios, [I.A. baiimykanos

BUOJIOTMYECKHUE OCOBEHHOCTU JJOMHBIX KOBbIJI MECTHBIX
TTOPOI EBPASBII.......cuieiieiiiieieeteteeieetestesteetete ettt sttt 33

C.C. ManyksiH

AHU3OTPOIIN S MUKPOOPTAHU3MOB B PABJIMUHBIX YYACTKAX
T'OJUIAHJICKOM CBIPHOM MACCBI, BBIPABOTAHHOI
JIBYXCTOPOHHUM ITPECCOBAHMEM.........coooioiieeeeeeeeeeeeeeeeeeeeeeeeens 43

A.A. Hycynosa, C.b. [layn1er0aeBa
M3YYEHUE MPOAYKTUBHOCTHU U YCTOMYMBOCTH
K BYPOI PXXABUMHE M30TEHHBIX JIUHUH IMIIEHULIBL......................... 52

B.I'. Cemenos, B.I. Topun, A.B. Jly3zoBa, E.Il. Cumyp3una, A.Il. CemenoBa
HAYYHO-ITPAKTUYECKOE OBOCHOBAHUE ITPUMEHEHU A
NMMVYHOTPOIIHBIX CPEJICTB B ITPOO®MNJIAKTUKE

N TEPAIIMN MACTHUTA KOPOB......cocoiiiiiiiiiineeeeceeeeee e 68

E.A. Cumanuyk, I.K. Cynranrasuna, A.H. Kynpusinos

ECTECTBEHHOE 3APACTAHHME OTBAJIOB HPEI[HPI/I}ITI/Iﬁ
FOPHOI[OBLIBAIOH.[EPI ITPOMBIIIJIIEHHOCTH

KOCTAHAMCKOM OBJTACTH......ooovooeeeeeeeeeeeeeeeeeeeee e 82

OU3UKA
K.K. Aiimamesa, /[.B. UcmauiioB, 3.9. Oman, b.F. Opbinoaii
CUHTE3 ®YJIJIEPEHOB B JIVITOBOM PA3PAIE 1
UX OUUCTKA OT HPUMECE...........ooooviioieeeeeeeeeeeee e 96



Reports of the Academy of Sciences of the Republic of Kazakhstan

E.b. Apunos, JI.P. Kynanakosa, H.A. Ucnyios, A.K. CeiiTxanoBa,

AJK. Kymadexos

PELIEHUE JUODEPEHIINAJIBHBIX YPABHEHUI U151 VIIPYTUX
BO3MYVILEHNN B HWINHAPUYECKON CUCTEME KOOPIUHAT

C YYETOM MHEPHUAJIBHBIX COCTABJIAIOIIUX........coocvveeeeeieeene 108

J.M. Kaposuiranosa, A. 7K. CeiitmyparoB
PACUET CUCTEM PAZIMOCBS3U MAJION JAJIBHOCTH......................... 125

B.1O. Kum, U.M. U3maiisnoBa, A.7K. YMupo6aeBa, A. bekert, b. Taararyabt
ACTPOHOMUYECKU KAJIEHAPD. [IPOTPAMMA
W AJITOPUTMBL....ceiiiiie ettt e s n 136

H.O. Koiiaibik, A. laneaxankpisnbl, I.9. Kanraraii, A.b. Koka:kaeBa,

H.B. lllam0yn0B

TEOPETUKO-T'PYIIIIOBOE NCCJIEAOBAHUWE KOJUIEKTUBHBIX
COCTOSIHUI MHOTOHYKJIOHHBIX SIJIEPHBIX CUCTEM...................... 148

A. Mapacyaos, U.U. Cadapos, M.X. Temaes, I.A. AoapanmoBa, A.C. Tyjaen
CBOMCTBA I[TOBEPXHOCTHBIX BOJIH B BI3KO-YIIPYI'OM
TTOJIOM LUJIMHIPE ..ottt 164

A K. Omap, A.b. Manano6aesa, M.T. Ksi3rapuna, T. Komem,

H.III. AnuMra3uHoBa

UCCJIEJJOBAHUE METOUKOM C CEJIEKTUBHOM JUCCOLIMALIMU
OBJIACTEN MOJIEKYJIIPHOI'O OBJIAKA AQUILA......oooeeeeeeeeeean, 180

A.JK. Ocnanosa, I'H. lllunnkyaosa, H.H. lllunsixynoBa, E.b. [lzkymanos
BO3JIEMCTBUE BHEIITHUX MATHUTOB HA TPEX®A3HBIE
TEHEPATOPDL........ooiiiiiiiiiet et 192

C.A. IllomiexoBa
OB30P I10 [TPUMEHEHUIO MAIIIMHHOI'O OBYUEHUN S1
B ACTPOHOMUIU U ACTPODUBHUKE.........oooveeeieeieeeeeeeeeeeee e 206

XUMUs
I.b. bBermmobaeBa, P.O. Opbsinbacap, A.K. ’KymabGexoBa
O BO3JIEMICTBUM CPOKOB XPAHEHHS HA COCTAB

TEXHOJIOT'MYECKOM U3BECTHU JJ151 ®EPPOCIIJIABHOI'O
TTPOUBBOICTBAL......cccoiiiiiieit ettt 216

339



ISSN 2224-5227 1.2023

H.B. Kymaguanaa, H.I. I'emen:xkuena, 7K.7K. Kap:axayOexoBa,

H.A. CyaranoBa

OUTOXNMHNYECKOE UCCJIEAJOBAHUWE BMOJIOTMYECKN AKTUBHBIX
BEHIECTB HEDYSARUM SONGORICUM BONG......cccocveviieeiieeieeeeeeeenn 229

C.A. I:xxymanyanaesa, A.b. baemos, A.B. KosiecHukon
KATAJIUTUYECKU CUHTE3 T'MJIPA3UJIOB KAPBOHOBBIX
KHUCJIOT PAJIMUHOI'O CTPOEHMS......ccviiiiiiiiiiieeeceeeeeeeeceeeen 243

M.M. 3unanuena, 3.7K. CeilizaxmeroBa, J.K. AcembaeBa,

JA.E. HypmyxanoetoBa, A.H. ApandaeBa

M3YUYEHUE BUOJIOI' MYECKOM LIEHHOCTU TBOPOXXHBIX ChIPOB,
OBOTAINEHHBIX PACTUTEJIBHBIMU TIOBABKAMMU...........oovveeieenne 254

M.P. MamenoBa, A.b. UopaumoB, K. Amiumyasli, C.C. EremoBa,

M.B. AnumM:kaHOBa

BAJIMJALIA METOJOJIOT MM AHAJIM3A SHJIOKPUHHBIX
JECTPYKTOPOB B BOJE........ooooiiiiiieieeeeeee ettt 265

C.C. Menguraauena, C. Uprudaesa, H.H. bapamkos, T.B. Caxno

CUHTE3 U ITPUMEHEHUE OKCUJIOB XEJIE3A U KOBAJIBTA B
KAYECTBE HAHOTPEVCEPOB JIJI51 OLIEHKH KAYECTBA
CMEIINBAHMSA B XKUJAKHUX KOPMAX.....ccoiiiiiiiiniiieieceececeeeeene 282

K. . Tanaraposa, J.K. AcembaeBa, 3.7K. CeiigaxmeroBa

J.E. HypmyxanoeroBa, A.b. TokTambicoBa ’
NCCIIEJOBAHUE KAYECTBA U BE3OITACHOCTHU

[MPOBUOTUYECKHUX MOJIOYHBIX ITPOLAYKTOB.......ccceeeiieiieeiieeiene 293

A.C. TykubaeBa, P. [lankeBuu, A. ZKbuibicOaeBa, I. AnbipOexoBa,

J. AcbLi10exoBa

CIIEKTPOCKOITMYECKHUE U ITOJTYOMITNPUYECKHUE NCCIIEAOBAHWA
OOUPA JIABAJIOUUAA C 2,2'-TPUTUODTAHOJIOM (LasTio) 1 ET'O
KOMIUJIEKCOB C OIHOBAJIEHTHBIMU KATUOHAMM........................... 304

A.A. lllapunosa, A.b. UcaeBa, M. Jlorpu, M.O. Ucaxos, A.A. babaes,

C.Bb. Aiinaposa, I.M. Magbi0exoBa

[TPOTUBOTYPBYJIEHTHBIE MATEPUAJIBI HA OCHOBE I1AB

M HAHOUACTHLL......ooeiieeie ettt ettt st saee e e e snneeens 314

340



Publication Ethics and Publication Malpractice in the journals of the
National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://
www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the work described has not been published previously (except in the form of an abstract or
as part of a published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.
com/postingpolicy), that it is not under consideration for publication elsewhere, that its publication
is approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in
any other language, including electronically without the written consent of the copyright-holder. In
particular, translations into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent
data, incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences
of the Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics
(COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://
publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by
the originality detection service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be
chosen in such a way that there is no conflict of interests with respect to the research, the authors and/
or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will
onh accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance
of a paper automatically implies the copyright transfer to the National Academy of sciences of the
Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will
monitor and safeguard publishing ethics.

[TpaBuiia oopmiteHHs CcTaThy AJs MyOJUKALWK B )KypHajle CMOTPETh Ha CalTe:
www:nauka-nanrk.kz
ISSN 2518-1483 (Online), ISSN 2224-5227 (Print)
http://reports-science.kz/index.php/en/archive

3aMecTHTeNb JUPEKTOP OTAeNA u3ganus HaydHbIX xypHanoB HAH PK P. 2Kanuxwizer
Penaxtopsr: M.C. Axmemosa, [.C. Anenos
Bepctka Ha komnbtotepe 1./]. JKaovipanosou
INonnucano B nevats 30.03.2023.
®opmar 60x88'/,. bymara opcernast. [leuars - pusorpad.
22,0 m.a. Tupax 300. 3aka3 1.

Hayuonanvnas axademus nayx PK
050010, Anmameot, ya. lllesuenxo, 28, m. 272-13-19





