ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KA3AKCTAH PECITYBJIMKACKI
YJITTBIK FhUIBIM AKAJIEMUSCHIHBIH

XABAPIDbI ChbI

BECTHUK

HAILIMOHAJIBHOM AKAJIEMUM HAYK
PECITYBJIMKU KA3SAXCTAH

THE BULLETIN

OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

1944 XXbIJIJAH HIbIFA BACTAFAH
N3JAETCH C 1944 TOIA
PUBLISHED SINCE 1944

AJIMATBI
AJIMATBI
ALMATY

2018

JULY
HIOJIb
HIUIAE



2 Clarivate

Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
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most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
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ANALYSIS OF WATER QUALITY
IN THE COASTAL ZONE OF THE ISSYK-KUL LAKE
BEFORE AND AFTER THE TOURIST SEASON

Abstract. Water quality is a characteristic of the composition and properties of water, determining its suitability
for specific types of water use. Natural and anthropogenic factors affect the water quality. Anthropogenic impact,
solid domestic waste and wastewater have a negative impact on water quality and the state of the lake. Recently, the
increase in the number of tourists affects the water quality and condition of the Issyk-Kul lake. However, according
to the results of analyzes, the water of the Issyk-Kul basin is not exposed to significant pollution. The quality of the
surface waters of the lake is satisfactory, but the concentrations of some parameters such as nitrites and ammonium
nitrogen (NH', and NH",) are relatively high in Balykchy Bay, and the content of the remaining parameters does not
exceed the MPC. The volume of water in the lake is huge, so while the lake is completely coping with the dissolution
of harmful substances to a safe level for organisms.

Key words: Issyk-Kul lake, water quality, petroleumproducts, tourist season.

Introduction. Water is chemically pure only in exceptional cases. Naturally, it always contains some
dissolved and suspended matter. The range of chemical compounds in water is very diverse, since there is
a change in the content of basic ions, dissolved gases, biogenic and organic substances, and trace elements
[1]. A water body is characterized by a certain natural composition and water properties, and the consumer
forms its own requirements for the composition and properties of the water consumed. Based on the data
on the composition and properties of water, as well as customer requirements, water quality indicators
(criteria) are formed. Quality is a characteristic of the composition and properties of water, determining its
suitability for specific types of water use. Each type of water body has characteristic properties: salinity,
alkalinity, hardness, acidity, corrosive properties. Factors affecting the state of the water body can have
both a natural nature and anthropogenic, caused by human economic activity. By regulating the factors
affecting the state of the water body, it is possible to regulate the quality of its water. These factors affect
the quality of water, which depends on both mineralization and dissolved and suspended matter [2].
Currently, the water system is facing a serious threat due to pollution, which is a serious problem in a
global context [3]. In this regard, particular interest is represented by detailed studies of the microelement
composition of the coastal waters, bays and caves of Lake Issyk-Kul, which differ in their mineralization,
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depending on the degree of dilution with river water. This is very important, since the accumulation of
toxic heavy metals can lead to unpredictable catastrophic effects on the fauna of the lake and the
ecosystem as a whole. Currently, the growing attractiveness of the resort area of the Lake Issyk-Kul for
tourists creates conditions for the socio-economic development of the region, but on the other hand is a
huge danger to the lake due to the ingress of insufficiently treated sewage into it and the impact of a num-
ber of other negative factors with anthropogenic activity [4]. In addition, the development of agriculture
where fertilizers and grazing are used also increase the concentration of nutrients in the lake water [5-6].

The main purpose of the study is to analyze the influence of the tourist season on the hydrochemical
appearance and water quality of the coastal zones of the Issyk-Kullake.

Study area. Thelssyk-Kul is a drainless lake in the Northern Tien Shan, and it is located in the north-
eastern part of Kyrgyzstan [7], and is one of the largest mountain lakes in the world. It is located at an
altitude of 1608 m in the intermountain Issyk-Kul basin between the KungeiAla-Too Ridge in the north
and the TerskeyAla-Too Ridge in the south (figure 1). Issyk-Kul Lake of tectonic origin, was formed due
to faults, faults and deflections of the earth's surface; the vast part of it sank and filled with water, while
the neighboring sections rose to 3000-3500 m above the lake level. The basin of the Issyk-Kul Lake
stretched 252 km long in the latitudinal direction, and 22080 km?” in the meridional zone at 146 km. Of
these, the lake accounts for 6,247 km® in the foothill plain, which is a zone of river flow diversion of
3,092 km®, the remaining part of the basin (12741 km?) is occupied by mountain areas, which are a zone
of river flow formation. The Issyk-Kul Lakehas the following characteristics: length is 178 km, width is
60.1 km, length of the coastline is 668 km, average depth is 278.4 m, depth maximum is 668 m, area is
6247 km?, and water volume is 1738 km® [8]. The Issyk-Kul lakerefers to brackish lakes. In the chemical
composition of its water, sulfates predominate over chlorides, which is a particular feature of the
continental origin of the salt composition of this lake, fed by high-mountain rivers [9]. The climate of the
Issyk-Kul Lake basin is moderately warm, favorable for crops and horticulture [10].
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Figure 1 — Study area and sampling points
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Methods and materials. The results of the analysis from the State Agency for Environmental Protec-
tion and Forestry under the Government of the Kyrgyz Republic (SAEPF) were used to characterize the
degree of water pollution in the Issyk-Kullake. In 2016, monitoring was carried out twice a year: before
and after the end of the tourist season. From 6 to 9 June and from 29 August to 1 September 2016; 20 wa-
ter samples from the lake were selected (figure 1) and 20 water samples were analyzed according to the
following parameters: pH, nitrogen nitrite, ammonium nitrogen, surfactants (anionic synthetic detergents),
petroleum products, dissolved oxygen, heavy metals such as copper, zinc, cadmium and lead (table 1, 2).

Table 1 — Results of water analysis before tourist season (06 and 09 June 2016)

Sampling | t, pH | NH, | NO, | Surfactant | Oil Cu Zn cd Pb
points C
1 16 8.40 <0.039 <0.01 <0.015 0.04 <0.0006 | <0.0005 <0.0002 | <0.0002
2 16 8.36 <0.039 <0.01 <0.015 0.04 <0.0006 | <0.0005 | <0.0002 | <0.0002
3 20 8.33 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
4 18 8.40 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 | <0.0002 | <0.0002
5 18 8.18 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
6 16 8.15 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 <0.0002 | <0.0002
7 17 8.37 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 | <0.0002 | <0.0002
8 17 8.42 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
9 20 8.43 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 <0.0002 | <0.0002
10 19 8.43 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
11 17 8.43 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
12 17 8.41 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 | <0.0002 | <0.0002
13 15 8.15 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
14 11 8.37 <0.039 <0.01 <0.015 <0.02 <0.0006 | <0.0005 <0.0002 | <0.0002
15 17 8.44 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
16 17 8.42 <0.039 <0.01 <0.015 0.04 <0.0006 | <0.0005 | <0.0002 | <0.0002
17 19 8.43 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 <0.0002 | <0.0002
18 17 8.47 <0.039 <0.01 <0.015 <0.02 | <0.0006 | <0.0005 | <0.0002 | <0.0002
19 19 8.47 0.81 0.065 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
20 19 8.74 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 | <0.0002 | <0.0002
Table 2 — Results of water analysis after tourist season (29 August and 1 September 2016)
Samphng Ot’ pH NH, NO, Surfactant Oil Cu Zn Cd Pb
points C
1 20 8.27 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 <0.0002 | <0.0002
2 20 8.34 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
3 17.5 8.41 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
4 17.5 8.38 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 <0.0002 | <0.0002
5 17 8.10 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
6 20.5 8.43 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
7 18 8.34 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
8 21 8.42 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
9 20.5 8.42 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 <0.0002 | <0.0002
10 21 8.41 <0.039 <0.01 <0.015 0.04 <0.0006 | <0.0005 | <0.0002 | <0.0002
11 20 8.43 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
12 21 8.53 <0.039 <0.01 <0.015 0.03 <0.0006 | <0.0005 <0.0002 | <0.0002
13 21 8.45 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
14 21 8.43 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
15 23 8.47 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
16 22 8.47 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
17 22 8.46 <0.039 <0.01 <0.015 <0.015 | <0.0006 | <0.0005 <0.0002 | <0.0002
18 22 8.44 <0.039 <0.01 <0.015 <0.015 | <0.0006 | <0.0005 | <0.0002 | <0.0002
19 22 8.60 0.80 0.156 <0.015 0.02 <0.0006 | <0.0005 | <0.0002 | <0.0002
20 22 8.62 <0.039 <0.01 <0.015 0.02 <0.0006 | <0.0005 <0.0002 | <0.0002
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The analysis of water samples was carried out in accordance with modern analytical methods described in
the relevant state standards.

Results and discussion. The pH values of all collected surface water samples show that they are in
the allowable concentration. The water in the lake has an alkaline reaction, the pH of the water is between
8.10-8.74 in 2016 (tables 1, 2). The total alkalinity is mainly due to the content of HCOjand partially
CO;%ions. The concentration of other ions affecting the alkalinity of water (H,BO;, HPO42', H,POy,
HSiO;) is very small [11]. The concentration of ions of HCO; and COs5” ions depends on the minerali-
zation of water and CO,. The surface water temperature in the study area ranges from 17.0 to 20.0 °C in
June and 17.5 to 23 °C in August.

The content of ammonium nitrogen in the water of reservoirs is subject to seasonal fluctuations: in
spring it decreases, in summer it increases due to the intensification of bacterial decomposition of organic
substances [4]. According to the results of the chemical analysis of water collected in the bay of the
Balykchi shipyard, an exceedance of the maximum permissible concentration (MPC) for nitrogen ammo-
nium was 2.1 times, nitrite nitrogen 2.7 times (figure 2a, b). If the pollution does not go beyond these
areas, then it can be considered that self-cleaning ability will maintain an equilibrium state in these areas
of the reservoir [] (Karmanchuk, 2002). It can be seen from the table that the concentrations of all
elements other than NH", and NO,™ do not change significantly in the waters of the coastal zone.

In the Soviet period, the plant "Selkhozhimiya" operated, where mineral fertilizers were stored for the
Issyk-Kul and Naryn oblasts, and, accordingly, the soil was contaminated with various chemicals.

The chemicals is washed outby rain and partially falls into the lake. Storm runoff in urban areas
contains various pollutants from residential and industrial areas [13, 14] flows into the lake and reduces
water quality [15]. In addition, excessive use of fertilizers, manure and pesticides can be harmful, although
they are used for better production and protection of crops [16, 17].
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The content of oil/petroleum products in the water did not exceed the maximum permissible
concentration limit and varied within the range of 0.02-0.04 mg/l. The most polluted by oil products is the
coastal zone of the lake, within which the average content varied from 0.00 to 0.69 mg/l for the period
1975-1982. In the period 1985-1992 and 2000 (figure 3), the content of oil products in the lake's water
decreased as a result of the introduction of the K-2 wastewater treatment plants for boarding houses and
resorts, thanks to the creation of sanitary protection zones and the prohibition of transportation of petro-
leum products by water transport [12]. According to [4] in 2016 in the area of the shipyard in Balykchy,
there was an excess of 0.07 mg/I for petroleum products.

mg/1
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0.6
0.5
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0,005
0.1

1975-1982 1985-1992 2000

Figure 3 — The contents of petroleum products

The presence of dissolved oxygen in water is important for aquatic organisms. Its concentration
depends on both physical (water-air exchange and turbulence), and on chemical (photosynthesis and
oxidation) factors. The solubility of oxygen in the lake water depends on temperature, atmospheric
pressure and has a seasonal regime [12]. The dissolved oxygen of the coastal zones according to the data
obtained in 2016 is from 7 to 10 mg/l (figure 4). The presence of oxygen in almost all the coastal zones
indicates the presence of a lake water flow, through which water exchange between the coast and the lake
takes place. In addition, it is quite possible to wedge cold spring waters in this area, as there are numerous
outcrops along the lake's coastal strip, as well as the presence of aquatic flora (thick algae).

Conclusion. The analyzed data show that in general the Issyk-Kul lake water is not exposed to
significant pollution. Analysis of the quality of surface water in the study zone shows that the concen-
trations of certain parameters (NH'y and NH7,) are relatively high in Balykchi Bay, the content of the
remaining parameters does not exceed the MPC. The volume of water in the lake is huge, so while the
lake is completely coping with the dissolution of harmful substances to a safe level for organisms. But if
there is a saturation of harmful substances, then we can not clean up any forces. Therefore, it is necessary
to organize constant monitoring of the Issyk-Kul lake water in order to obtain reliable information on the
state of the water of pollutants in the lake water.

Acknowledgment. This work was supported by the National Science Foundation of China
(U1603242), and the Science and Technology Services Project Fund of the Chinese Academy of Sciences
(Y838031001, TSS-2015-014-FW-1-2).

REFERENCES

[1] Girard P., Silver C.J., Abdo M. River groundwater interactions in the Brazilian pantanal. A case of the Cuaibariver //
Journal of Hydrology. 2003. 280: 246-264.

[2] Ikhane P., Folorunso A.F., Shonubari O.L., Odukoya M., Shomoye C.O. Hydrochemical study, health implications and
interpretation of surface water analysis around rural settlement of Itasin and Oki-gbode, South western, Nigeria. Journal of
Applied Sciences Research, 2010. 16 (12): 2042-2050.

— 10 —



ISSN 1991-3494 Ne 4.2018

[3] JiCheol Kwon, EkengeleNga Leopold, MyungChae Jung, Ekodeck Georges Emmanuel, MbomeLape Israel, Ki-Hyun
Kim. Impact assessment of heavy metal pollution in the municipal lake water, Yaounde, Cameroon. Geosciences Journal. 2012.
193-202.

[4] Asanova A.K., Toktubayeva N.E., Moldogazieva G.T., Kozhobayeva K.A. Analysis of the state of the Issyk-Kul lake on
hydrochemical indicators. Science, new technologies and innovations of Kyrgyzstan. 2017.

[5] Qin D., Qian Y., Han L., Wang Z., Li C., Zhao Z. Assessing impact of irrigation water on groundwater recharge and
quality in arid environment using CFCs, tritium and stable isotopes, in the Zhangye Basin, Northwest China. J. Hydrol. 2011,
194-208.

[6] Yoshi Kawabata, Tomoko Kurita, Masahiro Nagai, Vyacheslav Aparin, SiawOnwona- Agyeman, Masaaki Yamada,
Yoshikazu Fujii, Yukio Katayama. Water Quality in the Issyk-Kul and the River Flowing into It. Journal of Arid Land Studies,
2014.

[7] Klerx J., Imanackunov B. Lake Issyk-Kul: Its Natural Environment; Springer Science & Business Media: Berlin,
Germany, 2002. Vol. 13.

[8] Romanovskii V., Mamatkanov D., Kuz’michenok V., Podrezov O. All about the Issyk-Kul lake. Bishkek, 2014.

[9] Urmanbetov K., Zheenbayev Zh.Zh., Dorzhueva G.Zh., Tashtanov R.A. Spectral analysis of coastal waters of Issyk-Kul
lake on toxic heavy metals. Analytics and control. 2001.

[10] Baetov R. Lake Issyk-Kul. Managing Lakes and their Basins for Sustainable Future; International Lake Environment
Committee Foundation: Kusatsu, Japan, 2005; p. 193-204.

[11] Kadyrov V. Hydrochemistry of the Lake Issyk-Kul lake and its basin. Frunze: Ilim, 1986.

[12] Karmanchuk A.S. Hydrochemistry and ecological state of the Issyk-Kul lake. Water and sustainable development in
Central Asia. Bishkek, 2002.

[13] Brown J.N., Peake B.M. Sources of heavy metals and polycyclic aromatic hydrocarbons in urban stormwater runoff.
Sci. Total Environ. 2006. 22, 35-39.

[14] Clark S.E., Steele K.A., Spicher J., Siu C.Y.S., Lalor M.M., Pitt R., Kirby J.T. Roofing materials contributions to
storm-water runoff pollution. Journal Irrig. Drainage Eng-ASC. 2008. 134, 638-645.

[15] Lee J.H., Bang K.W. Characterization of urban storm water runoff. Water Res. 2000, 34, 1773-1780.

[16] Liu H., Hu Y., Qi Setc. Organochlorine pesticide residues in surface water from Sichuan Basin to Aba Prefecture
profile, east of the Tibetan Plateau. Frontiers of Earth Science. 2014, 9(2): 248-258.

[17] Darko G., Akoto O., Oppong C. Persistent organochlorine pesticide residues in fish, sediments and water from Lake
Bosomtwi, Ghana. Chemosphere. 2008, 72(1): 21-24.

23, 1. Adyayeaiian® %, T. T. Hcanosa"**, 3. Jlyyraros

T. AcaHKyJ/I0B
'OpTanbiK A3usi SKOTOTHS HKOHEKOPIIAFAH OPTa FhUIBIMU-3¢PTTEYOPTANBIFE! (AJIMAThI),
Anmartsl, Kazakcran,

*[LIBIHyKaH SKOJIOT U %KOHE Teorpadust MHCTUTYThI, KpITai FhIIbIM aKaJeMUsCHI,
e >xoHE 0a3UCTEP HKOIOTHACH MEMJICKETTIK 3epTXanackl, Y pimmri, KXP,
3KLITaI>'I FBUIBIM aKaJaeMHschl yHuBepcureTi, [lexun, Kpirai,
*@n-Dapabu ateiaaars: Kasak yITTIK YHHBEPCHTETI,

I'eorpadus xxoHe TaOUFaATThI Maiianany GakynibTeri, Anmarsl, Kazakcran

TYPUCTIK MAYCBIMFA JIEWTH ’KOHE KEWUTH bICTBIKKOJI KOJITHIH
KAFAJIAY AUMAKTAPBIHBIH CYBIHBIH CY CAITACBIH TAJIJJAY

Annotanusi. Cy/ibIH canachl JereHiMi3 CyAbIH KYpaMbl MEH CHITaTTaMachl )KoHE OHBIH Cy KOJJIaHy TYypJiepiHe
Kapai »apaMAbUIBIFbIH aHBIKTal bl Tabury skoHe aHTPONOTeHAIK (aKTopiap CyJIbIH carnachblHa acep eTeli. AHTpo-
MoreHaik (akTopiaap, KarThl TYPMBICTBIK KAIIBIKTAP JKOHE aFrblHJIbI CYJIAPKONIiH KaF/laiibl MEH Cy carmachlHa dcep
ereni. KeliiHri ke3qme TypucTep CaHBIHBIH ocyi bICTHIKKON KeiHiH JKaFJailbl MEH Cy CalachlHa dCep €TiMl JKATHIp.
JlerenMeH, aHaJIM3 HOTIXKeNepiHe cyieHcek, bICThIKKe KelliHIH Cybl alTapibikTail sactanOaraH. KemuiH xep ycri
Cynapbl KaHaraTTaHAPIBIK Karaaiiia, Oipak HUTPUTTEp koHeaMMOHMIbI a30T (NH'y u NH7) cusakThl Keitbip kep-
CEeTKILITEp KOHIEHTPALMUICH BallblK4bl IIbIFaHAFbIHAA CABICTHIPMAIIBI TYPJIE JKOFAphl, all KAJIFaH KOPCETKIIITep
medmepi LHIPK-nen sxorapsl emec. Kemnyeri cy mMenmiepi ayKbIMbl, COHABIKTAaH d3iplie KeJ 3UsSH/bI 3aTTaplIbl ar3a-
JlapFa Kayircis xaraiira Ieiin epiTin xxioepe anaipl.

Tyiiin ce3nep: blcThikke keii, cy canachl, MyHall ©HIMIEPI, TYPUCTIK MayChIM.




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

L2311, A6yaysaiimu" >, T. T. Ucanosa®>*, 3. Jlyynatos

T. AcankyJioB
'HayuHo-Hccren0BaTenbCKuil LIEHTP IKONOTHH M OKpYsKarolieil cpes LeHTpanbHoii A3uu (AnMaThi),
Anmartsl, Kazaxcran,
2CHHBIBSHCKHI MHCTUTYT 3Konoruu u reorpadpun AH KHP.

T'ocynapcreennas Kiroueras Jlabopatopus Jkonorus mycTeib 1 Oasucos. Y pymuu, Kuraid,
3 Yuuepcurer Axkanemuun Hayk Kurast, [Tekun, Kurait,
*Kasaxckuii HAIMOHANBHBINA YHHBEPCHTET HM. anb-Dapabu.
®dakynbTeT reorpaduu U MPUPOAONOIb30BaHus, Anmatel, Kazaxcran

AHAJIM3 KAYECTBABO/IbI IPUBPEXXHOM 30HBI
O3EPA UCCBIK-KYJIb 1O U ITIOCJIE TYPUCTHYECKOI'O CE30HA

AHnHoTanus. KagecTBo BO/BI 3TO XapaKTEPUCTHKA COCTABA M CBOWCTB BOBI, ONPEACIIAIONIAs IPUTOAHOCTD €¢
JUIS KOHKPETHBIX BHIOB BOJOIIONB30BaHMA. [IpHpoIHbIE W aHTPONOreHHbIE (JaKTOPHI BIUSIOT Ha Ka4eCTBO BOJBI
AHTpONIOTEHHOE BO3/€iCTBUE, TBEP/BIE OBITOBBIE OTXOJBI M CTOYHBIE BOJBI OKAa3bIBAIOT HETATHBHOE BIIMSHHE HA
Ka4eCTBO BOJBI U COCTOSIHUH 03epa. B mocnennee BpeMs yBelnnueHHE MOTOKA TYPUCTOB BIMAIOT HAa KAUECTBO BOJBI U
cocrosHue o3epa Mccpik-Kynb. OgHako, coriacHO pe3yibTaTaM aHalIW30B, Boja OacceliHa o3epo Mcchik-Kynp He
MOJIBEpraeTcss 3HAYUTEIbHBIM 3arps3HeHusM. KauecTBO MOBEPXHOCTHBIX BOJ 03€pa B yJIOBIETBOPUTEIBHOM CO-
CTOSIHUH, OJIHAKO KOHIIEHTPAIMU HEKOTOPHIX MoKa3aTeseil TakuX Kak HUTPUTHI M a30T ammonuitabiii (NH', 1 NH,)
OTHOCHUTENBHO BBICOKM B 3aJIMBe basblkum, W copepkaHue OCTalbHBIX NapamerpoB He npesbimaer [1/IK. O0bem
BOJBI B 03€p€ OIPOMHBI, IIO3TOMY IIOKa 03€pO IOJHOCTBIO CIPABISETCA C PACTBOPEHHEM BPEAHBIX BEILNECTB A0
6€e301acHOro Uil OPraHU3MOB YPOBHSI.

KuroueBsie ciioBa: o3epo Mccrik-Kyinb, kagecTBO BOABI, HEPTEIPOAYKTHI, TYPUCTHUECKUI CE30H.

Information about the authors:

Talant Asankulov — Master in Natural Sciences (Ecology),CAS, the Research Center for Ecology and
Environment of Central Asia, Xinjiang, Urumqi, asankulov12@yandex.ru;

Jilili Abuduwaili is a Doctor in Geography, Professor, Deputy Director at the Xinjiang Institute of Ecology
and Geography, Chinese Academy of Sciences, an Executive Director at the Research Center for Ecology and
Environment of Central Asia (Almaty), and a foreign academician of the Academy of Agriculture of Kazakhstan,
jilil@ms.xjb.ac.cn;

Issanova Gulnura Tolegenovna is a PhD in Natural Sciences (Physical Geography), scientific secretary at the
Research Center for Ecology and Environment of Central Asia (Almaty) and senior researcher at the U. U. Uspanov
Kazakh Research Institute of Soil Science and Agrochemistry, gul nur.777@mail.ru;

Eldiiar Duulatovis a PhD student at the Xinjiang Institute of Ecology and Geography, Chinese Academy of
Sciences.




ISSN 1991-3494 Ne 4.2018

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 4, Number 374 (2018), 13 —17

UDC 578.832.1:578.4

K. O. Karamendin', A. I. Kydyrmanov', E. T. Kasymbekov',
K. D. Daulbayeva', M. H. Sayatov', Sasan Fereidouni’

'Institute of Microbiology and Virology, Almaty, Kazakhstan,
Conservation Medicine Research Institute of Wildlife Ecology
University of Veterinary Medicine Vienna, Austria.
E-mails: kobey.karamendin@gmail.com, kydyrmanov@yandex.kz, kasymbek.ermuxan @mail.ru,
daulbaevak@mail.ru, sayatov37@mail.ru, s.fereidouni@gmail.com.

APPLICATION OF MASSIVE PARALLEL SEQUENCING
FOR THE INVESTIGATION OF WILD BIRDS VIRUSES

Abstract. Identification of viral pathogens is of great importance for the diagnostics of infectious diseases in
humans and animals. Almost all outbreaks of dangerous infections in the last two decades have been caused by new
viruses, most of which originated from a natural reservoir.

Experimental studies on avian paramyxovirus (APMV) of serotype 1 have shown that wild birds can spread and
introduce mild or non-pathogenic virus variants into the poultry population, which, after several passages in the
organism of susceptible birds, often acquire highly pathogenic properties.

Using the new technology of massive parallel sequencing, information on the genetic structure of wild bird
viruses belonging to the Paramyxoviridae family was obtained. The high efficiency of the method is shown, which
allows simultaneous sequencing of the complete genomes of viruses without prior knowledge of their belonging to
any family. The data obtained will allow us to expand our knowledge of the course of the natural evolution of
migratory bird viruses.

Keywords: Virus, Massive Parallel Sequencing, Wild Birds, Complete Genome of the Virus, RNA, DNA,
Bioinformatic Analysis.

Introduction. Recent studies confirm the priority role of wild birds as a natural reservoir and the
source of genetic material for the emergence of new epizootic variants of viruses.

Ecological and epizootological assessment of the state of viral populations in birds is important for
practical veterinary medicine when defining the cause of the outbreaks and controlling emergent epidemic
situations. Since Kazakhstan is located in the center of the Eurasian continent and important wild birds’
migration flyways cross its territory, this can serve as a factor of introduction of new pathogenic variants
of viruses, the study of the genetic diversity of viruses circulating in the organism of wild birds is an
urgent issue.

To date, genetic studies of viruses with the sequencing of their genes have been conducted using the
widely used and well-proven Sanger method. With the development of technology, new methods have
emerged into the arena, which are gradually becoming routine in the world's scientific laboratories. One of
these new methods is massive parallel sequencing, also called Next Generation Sequencing (NGS), which
provides a high-performance analysis of huge amounts of data on the nucleotide sequences contained in
the sample.

In order to study the capabilities of this technology in obtaining the complete genomes of wild bird
viruses, unidentified hemagglutinating agents without preliminary knowledge of their belonging to a
certain family of viruses were sequenced.

Materials and methods. Field samples were collected from wild and domestic birds according to
the Office International des Epizooties (OIE) [1] and before researches were stored in liquid nitrogen
(-196°C).
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Isolation of virus and recovery passages were conducted by the inoculation of each sample into the
allantoic cavity of 9-10 days old Embryonated Chicken Eggs (ECE) and subsequently incubated at + 36°C
for 48 hours according to certified methods recommended by the OIE [2].

Viral RNA was extracted using QlAamp Viral RNA Mini Kit (Qiagen, Hilden) according to the
manufacturer's recommendations.

NGS libraries were prepared using NEBNext Ultra Directional RNA Library Prep Kit for Illumina
(NEB, USA). Complementary DNA from RNA was synthesized using random hexamer primers by re-
verse transcription. Sequencing was performed on Illumina MiSeq Sequencer (USA).

Bioinformatic analysis was performed using UGENE 1.20 (Russia) [3] and Tablet (UK) [4] software.

Alignment of gene sequences and phylogenetic analyses by Maximum Parsimony were carried out
using MEGA 6.0 [5].

Results. A virological screening of samples from archival materials collected in Western, Southeast
and Central Kazakhstan in different periods from wild aquatic birds belonging to the families of Anatidae,
Laridae, Scalopacidae and Charadriidae of Anseriformes and Charadriiformes orders. As a result of
inoculastion of samples into10-days-old ECE, haemagglutinating agents were isolated, of which RNA was
isolated and their concentration was measured (table 1).

Table 1 — Initial RNA concentrations of virus isolates for sequencing

Hemagglutinating agent Conc., ng/ul
chicken/Almaty/36/2015 100,0
pygmy cormorant/Kyzylkol/7074/2016 >8,0
barn swallow/ Kyzylkol /7079/2016 >8,0
mallard/ Korgaljyn /6769/2015 >8,0
great black headed gull/Atyrau/6452/2015 18,0
white fronted goose/Northern Kazakhstan /5751/2013 >8,0
white fronted goose /Northern Kazakhstan/5759/2013 26,3
white fronted goose /Korgaljyn/1791/2006 9,2
black headed gull/Balkhash/5844/2013 >8,0
great black headed gull /Atyrau/5541/2013 >8,0
gull/Aktau/5976/2014 >8,0
aquatic bird/Alakol/6952/2016 23,2

As can be seen from table 1, RNA concentrations ranged from 8.0 to 26.3 ng/ul, which, according to
the recommendation of the sequencing kit manufacturer, is sufficient for the production of libraries.

Cytoplasmic and mitochondrial ribosomal RNAs (rRNAs) were removed for further sequencing of
the complete viral nucleotide sequences using specific oligonucleotides, in addition to the NEBNext Ultra
Directional RNA Library Prep Kit for [llumina (NEB, USA) kit used.

RNA fragmentation was performed to a size of about 300-400 bp. using an enzymatic method at
different temperatures, using bivalent cations included in the kit. From the RNA fragments, the first cDNA
chain was synthesized using reverse transcriptase and random primers followed by a second strand
synthesis using DNA polymerase I and RNase H.

The adenine molecule was then attached to the obtained cDNA fragments and subsequently the
adapters were ligated. [llumina adapters were used for preparation of the library of fragmented cDNA. The
products were purified and amplified in PCR. The quality of the prepared libraries was checked on the
Bioanalyzer 2100 (Agilent Technologies, USA). Sequencing was performed on a next generation
sequencer Illumina MiSeq (USA), using a reagent kit v.3.

For bioinformatic analysis, the resulting sequences were collected and processed in the UGENE 1.20
software (Russia). As a result, the complete genomic sequences of the viruses were obtained (figure).

—— |4 ——
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Figure show that the coverage of the virus genome was even and varied from 4,521 to 5,500 rids in
different regions. Complete genome sequences of viruses belonging to Paramyxoviridae family of
APMV-1, APMV-4, APMV-6, APMV -13, APMV -16 and APMV -20 serotypes were obtained. The full
names of isolates with identified serotypes are presented in table 2.

Table 2 — Identified serotypes of paramyxoviruses and their genomes

Bupycst Genome Length, nt
APMV-1/chicken/Almaty/36/2015 15097
APMV-4/pygmy cormorant/Kyzylkol/7074/2016 15054
APMV-4/barn swallow/ Kyzylkol /7079/2016 15054
APMV-4/mallard/ Korgaljyn /6769/2015 15054
APMV-6/great black headed gull/Atyrau/6452/2015 16236
APMV-13/white fronted goose/Northern Kazakhstan /5751/2013 15996
APMV-13/white fronted goose /Northern Kazakhstan/5759/2013 15996
APMV-16/white fronted goose /Korgaljyn/1791/2006 15180
APMV-20/black headed gull/Balkhash/5844/2013 15786
APMV-20/great black headed gull /Atyrau/5541/2013 15786
APMV-20/gull/Aktau/5976/2014 15786
APMV-20/aquatic bird/Alakol/6952/2016 15786

Discussion. Identification of new pathogens is of great importance for the diagnosis of infectious
diseases in humans and animals. Almost all outbreaks of dangerous infections in the last two decades have
been caused by new pathogens, such as the severe acute respiratory syndrome virus (SARS) [6], hanta
virus Sin Nombre [7], the 2009 pandemic influenza virus HINI1 [8], and the newly described EMC
coronavirus [9], most of which originate from a natural reservoir.

Modern technologies make it possible to identify viruses using a wide range of methods. Traditional
methods include electron microscopy, cell culture and infection of live organisms, as well as serological
studies [ 10], but all they have their limitations. For example, many viruses are not able to be cultivated in
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laboratory and can be characterized only by molecular methods [11 ], such as the use of hybridization
microchips [12 ] and PCR [13].

Amplified products as the result of hybridization and PCR require final identification by sequencing.
The limitation of these methods is the need to know the sequence of nucleotides before the study, which is
not always possible.

Massive parallel sequencing or next generation sequencing (NGS), provides a high-performance
analysis of huge amounts of data on the nucleotide sequences contained in a particular sample. So, it
makes possible to identify all the nucleic acids of different organisms present in a sample and this hugely
increases the possibilities of genetic researches.

Perhaps the most obvious application of these technologies is the sequencing of the genome.
Although viral genomes are relatively small, but their scientific value is often extremely important, and
this technology can be a highly effective way of obtaining the complete sequence of the viral genome.

This study made it possible to simultaneously obtain the complete genomes of paramyxoviruses of
various serotypes using the method of massive parallel sequencing. It is known that wild ornithofauna
plays a key role in maintaining APMYV in the biosphere and is a potential natural source of the emergence
of new dangerous variants of viruses.

Experimental researches on APMV-1 showed that wild birds can spread and introduce low- or non-
pathogenic variants into poultry, which after a few passages in vivo become highly pathogenic [14]. For
this reason, continued monitoring of the APMYV in the wild is one of the most important tasks for ensuring
the safety of poultry.

The obtained data on the complete genomes of paramyxoviruses using new technologies will allow us
to expand our knowledge about the course of the natural evolution of viruses of migratory birds.
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TY3 KYCTAPBIHBIH BUPYCTAPBIH 3EPTTEY/IE
JKANNAM BIP ME3T'UIJIE CEKBEHJIEY 9JIICIH KOJIJIAHY

AHHoTaumsi. BUpycTBIK maTtoreHaepai HICHTU(HKALMUIAYABIH aJaM MEH >KaHyapiapIblH HHQEKIHSIIBIK
aybIpyNapbH Oanaynarbl MaHB3B 30p. COHFBI €Ki OHXKBUINBIKTAFBl KayilTi WHOEKIUAIAPIBIH OapIBIFBIH ACPIiK
aHa BUpycTap maxsipasl. OnapasiH 6acsiM Oetiri Taburn pesepByapiiapia TYBIHAAIbL.

Ceportypi | mapamuxcoBupycel (IIMB) Heri3inae ChIHAaKTBIK 3epTTEyJep, TY3 KYCTapbIHBIH YA KYCTaphl apa-
CBIHA BHPYCTapJBIH 9JICi3 HEMeCe 3apalChl3 HYCKANapblH €HTi3yre jKoHe TapaTyFa KaOuIeTTi eKeHiH, OJapabIH KUl
Karnaiina OipHele maccakiaH KeWiH OeifiM KycTap/blH ar3achlHIa 3aplalThUIBIFBI )KOFaphl KacHeTke ue 0oJa-
TBIHBIH KOPCETTI.

Xana, >xanmaii 6ip Me3rijiie CeKBeHJIeY TEXHOJOTHSICHIH KOJIIaHy HOTHXKECIHAE ITapaMUKCOBUPYCTap TybICTa-
TBIFBIHA JKaTaTBhIH TY3 KYCTapbl BUPYCTapbIHBIH I'€HETHKAIBIK KYPBUIBIMIAPHI XKaWbIHAA MAJIIMETTEp aibIHABL. bip
YaKbITTa BUPYCTAP/IbIH Kai TYbICTACTBIK OKiJIi €KeHIH ajlibIH-aj1a OlIMel aK, oJlapIbIH TOJIBIK TEHOMBIH CEKBEHIEYTE
MYMKIH/IK OEpeTiH aca THIMJI 9JIiC eKEeHi aHBIKTaJ/Ibl. AJIBIHFaH MAJIIMETTEP XbUI KYCTaphl BUPYCTAPbIHBIH TaOUFH
ABOITIOIISICHI OapbICHI JKaifbrHAa 01311iH OLTiMiIMi3i HEIFAUTAbI.

Tyiiin ce3aep: BUpYC, Kammail Oip Me3riime cekBeHIey, xabailbl Kyc, BUpYCTHIH TonbK reHombl, PHK, /THK,
OHOMH(OPMATHKAIIBIK TAIIAY.
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HNPUMEHEHHWE METOJA MACCOBOI'O TAPAJJIEJIBHOI'O CEKBEHUPOBAHUSA
PN UCCJIEJOBAHUU BUPYCOB JUKHUX IITHUIL]

AHHoTanus. Vnentudukanns BHPYCHBIX NATOTCHOB MMEET OIPOMHOE 3HA4€HME Ul JUArHOCTHKU HH(pEK-
IIMOHHBIX 3a00JI€BaHUI YeIoBeKa M KUBOTHBIX. [10YTH Bce BCIIBIIIKY OMACHBIX MH(EKIHMH OCISIHUX ABYX IECATH-
JeTUil OBUTH BBI3BaHBI HOBBIMH BUPYCaMH, OOJBIIMHCTBO U3 KOTOPBIX MPOUCXOIMIN U3 TIPUPOJHOTO Pe3epByapa.

OKcnepuMeHTaIbHbIE UCCIeoBaHNs Ha puMepe napamukcosupyca (IIMB) ceporuna 1 mokazanu, 4yTo aukue
NTHLBI CIIOCOOHBI PACHPOCTPAHATh M 3aHOCHUTH Cla00- WM HENaTOTeHHbIE BapUAaHThl B MOMYJISLHUIO JOMAIIHUX
NTHL, KOTOPbIE Yepe3 HECKOJbKO MacCakeil B OpraHM3Me BOCIPHUMYUBBIX NTHI] 3a4acTylO MPHOOPETAIOT BBICO-
KOIIaTOT€HHbIE CBOICTBA.

C nucnonbp30BaHUEM HOBOM TEXHOJIOTUHM MAaCCOBOTO MapalleIbHOr0 CEKBEHUPOBAHUS MOITY4YEHBI CBEJEHHUS O re-
HETUYECKON CTPYKType BUPYCOB AMKHX NTHL, IPUHAJIEKAIUM CEMEUCTBY apaMUKCOBUPYCOB. [TokazaHna BeicoKast
3¢ HEeKTUBHOCTD METO/1a, KOTOPBIHA MO3BOJISIET OJTHOBPEMEHHO CEKBEHHPOBATH IOJIHBIE TEHOMBI BUPYCOB 0O€3 mpeBa-
PHUTEJIFHOTO 3HaHMS 00 WX MPUHAUICKHOCTH K KaKOMY-THOO cemelcTBy. llosydeHHBIC ITaHHBIE MO3BOJAT pac-
MIMPUTH HAIY 3HAHHS O XOJI€ ECTECTBEHHOH BOIIOLUH BUPYCOB MEPEJIECTHBIX MTHII.

KaroueBble c10Ba: BUpyC, MacCOBOE MapajjieIbHOE CEKBEHHPOBAHHE, JUKHUE IITHUIIbI, TIOJHBII F€HOM BHpYCa,
PHK, THK, 6uonHbopManinoHHBINA aHATN3.
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SENSITIVITY OF 2015 KAZAKHSTAN INFLUENZA VIRUSES
TO CHEMOTHERAPY DRUGS

Abstract. One of the most important characteristics of influenza viruses is resistance to specific medicines.
Practice shows that it is impossible to select an etiotropic antiviral drug effective against the whole variety of circu-
lating viruses.

The purpose of this work was to study the resistance of the Kazakhstan strains of influenza virus to commercial
chemotherapy drugs with different mechanisms of action. Studies were conducted on new isolates of the influenza
A/HINTI viruses isolated in 2015. Sensitivity to influenza drugs was assessed by the level of inhibition of repro-
duction of 100 EIDs, (50% embryo infectious dose) of the virus by different drug concentrations in chick embryos.

It was established that the 2015 Kazakhstan strains of the influenza A/HIN1 viruses are sensitive to tamiflu and
resistant to arbidol and ingavirin. With respect to remantadine, both sensitive and resistant variants have been
detected among the viruses studied which indicates the heterogeneity of the influenza virus strains circulating in
Kazakhstan. The results obtained indicate the need to monitor the epidemiological surveillance and study drug
resistance in viruses — infectious agents.

Key words: influenza virus, chemotherapy drugs, anti-influenza agents, sensitivity, resistance.

Introduction. Acute respiratory viral infections (ARVI) and influenza are the most massive in-
fections of mankind and represent a serious problem for public health. Influenza is in the first place among
all human diseases in terms of social importance, huge damage to the health of the population and
economy [1]. The share of influenza and ARVI accounts for 10-30% of temporary disability among the
population. Influenza infection causes up to 40% of all adult diseases, more than 80% of all infectious
pathology, more than 60% of diseases among children. Each year, seasonal epidemics result in about 3-5
million cases of serious illness and about 250-500 thousand cases of death [2].

The ability of the influenza causative agent to change constantly in the process of replication presents
a serious problem for practical medicine and virology. Influenza viruses can acquire new properties even
due to point mutations in the genome, which leads to an ineffective treatment. One of the most important
characteristics of the virus is its resistance to specific drugs [3, 4].

Chemotherapy of viral infections, as a method of treatment, originates from the accidental detection
of antiviral properties of the adamantane derivatives in the late 1960s. An extensive experience in the
development and use of new agents for the treatment and prevention of viral infections has been accumu-
lated for this time. In the case of influenza, it is recommended to use drugs that have a direct inhibitory
effect on the virus reproduction, with different mechanisms of action. The most widely used etiotropic
drugs are represented by four groups [5]:

— ion channel blockers (adamantanes, including remantadine);

— hemagglutinin(HA)-specific chaperone (arbidol);

— neuraminidase (NA) inhibitors (tamiflu (oseltamivir), relenza, peramivir);

— NP-directed inhibitors (ingavirin).
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The purpose of this work was to study the resistance of the Kazakhstan new epidemically important
influenza viruses to commercial chemotherapy drugs recommended for the treatment and prevention of
influenza infection.

Materials and methods. The following Kazakhstan influenza A/HIN1 viruses, isolated in 2015,
were used in the study: A/Aktobe/02/15, A/Atyrau/60/15, A/Atyrau/64/15, as well as reference strains
stored in the laboratory collection: A/Kostanay/353/15, and A/California /04/09 pdm, A/Solomon
Islands/03/06, A/New Jersey /8/76. The viruses were cultured in the allantoic cavity of developing
8-10-day chick embryos for 48 hours at 36 °C. Hemagglutination activity was determined according to a
conventional technique on 96-well plates using a 0.75% suspension of chicken red blood cells [6]. The
infectivity was calculated by the L. Reed and H. Mench method [7].

To determine the drug resistance of viruses, the effect of four commercial drugs (remantadine,
tamiflu, arbidol, and indavirin) from various manufacturers in an active form was examined. Remantadine
(Olainfarm, Latvia) was used in the form of rimantadine hydrochloride (alpha-methyltricyclo [3.3.1.1/.7]
decane-1-methanamine); tamiflu (F. Hoffmann-La Roche, Switzerland) as oseltamivir phosphate
(ethyl(3R,4R, 5S)-5-amino-4-acetamido-3- (pentan-3-yloxy) -cyclohex-1-en-1- carboxylate); arbidol
(Pharmstandard-Leksredstva, Russia) as umifenovir hydrochloride monohydrate (6-bromo-5-hydroxy-1-
methyl-4-dimethylaminomethyl-2-phenylthiomethylindole-3-carboxylic acid ethyl ester); ingavirin
(Valenta Pharmaceuticals, Russia) as imidazolylethanamide pentanedioic acid.

Sensitivity of viruses to anti-influenza drugs was assessed by the level of inhibition of reproduction
of 100 EIDs, of the virus by different drug concentrations [8] in chick embryos. A drug dose suppressing
the virus titer in the hemagglutination reaction twice compared to the control was considered inhibitory
concentration (ICsy). Three independent experiments were carried out for every combination of the drug
concentration and viral material in three chick embryos for each of them.

Results. To determine the drug resistance of the Kazakhstan influenza 2015 viruses, chemotherapy
drugs with different mechanisms of action were used in non-toxic concentrations for chick embryos.
The table presents the results of a study on the sensitivity of influenza viruses A/Aktobe/02/15,
A/Atyrau/60/15, A/Atyrau /64/15 and A/ Kostanay /353/15 to antiviral drugs in comparison with the
reference strains of the influenza A/HIN1 virus.

Study on the sensitivity of the Kazakhstan and reference strains of influenza 2015 A/HIN1 viruses to antiviral drugs

Strain Inhibitory concentration®, mg/mL
Remantadine Tamiflu Arbidol Ingavirin
A/Aktobe/02/15 6.3£0.4 3.1£0.3 does not inhibit does not inhibit
A/Atyrau/60/15 3.5+0.3 13.0+0.1 does not inhibit does not inhibit
A/Atyrau/64/15 3.9+0.7 7.2+0.2 does not inhibit does not inhibit
A/Kostanay/353/15 does not inhibit 3.4+0.3 does not inhibit does not inhibit
A/California/04/09 pdm does not inhibit 3.5+0.02 does not inhibit does not inhibit
A/Solomon Islands/03/06 6.4+0.02 3.4+0.02 does not inhibit does not inhibit
A/New Jersey/8/76 12.65+0.2 6.25+0.1 does not inhibit does not inhibit
*A drug concentration which causes a decrease in the reproduction of the virus in developing chick embryos by 2 times is
indicated.

As can be seen from the table, the ICs, values against the West Kazakhstan viruses (A/Aktobe /02/15,
A/Atyrau /60/15, A/Atyrau /64/15), as well as the reference variant A/Solomon Islands/03/06, were 3.50
to 6.4 mg/mL for remantadine. The A/Kostanay/353/15 strain, like the reference virus A/California/04/09
pdm, showed resistance to remantadine.

Reproduction of the A/Atyrau /60/15 strain was inhibited by the drug Tamiflu at a concentration of
13.0 mg/mL. Three other Kazakhstan influenza 2015 viruses, like the reference strains taken in the expe-
riment, showed a high degree of sensitivity, since their reproduction was suppressed by the drug at low
concentrations of 3.1 to 7.2 mg/mL.

All the viruses studied showed absolute resistance to the drugs Arbidol and Ingavirin.
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Discussion. Practice shows that it is impossible to select an etiotropic antiviral drug effective against
the whole variety of circulating viruses. As is known, remantadine is the most widely used drug among the
adamantane series, which blocks M, protein and thus stops the regulation of pH level and disrupts the
process of virus uncoating. Remantadine was the main drug for the treatment of influenza for more than
35 years. In the early 1980's, the first data on viruses resistant to this drug were published [9]. By 2006,
the number of resistant strains had increased to 70-100% in various regions of the world, and later began
to decline [10]. Data from numerous studies described in the literature confirm the resistance of the
variants of the pandemic A/H1N1/2009 strain to the adamantane drugs [11].

The results of studying the sensitivity of the Kazakhstan strains to remantadine showed that the
A/Kostanay/353/15 virus exhibited resistance like the reference variant A/California /04/09 pdm; in
contrast, the strains A/Aktobe/02/15, A/Atyrau /60/15, and A/Atyrau/64/15 were found to be sensitive to
this drug. This may be one of the major signs of the heterogeneity among the population of influenza
viruses circulating in the Republic.

Inhibitors of influenza virus neuraminidase (tamiflu, oseltamivir) are used in clinical practice since
the late 1990s, when more than 80% effectiveness of the drug has been shown [12, 13]. They interact with
the active center of the enzyme and are competitive inhibitors, disrupting the penetration of viruses into
the cell and budding of mature virions from the membranes of infected cells. Use of oseltamivir shortens
the average duration of disease by 37%, diminishes the symptom manifestation in 30-38%, and reduces
the incidence of influenza-related complications by 67% and complication-associated mortality in high-
risk patients by 71% [10]. At the same time, the influenza virus demonstrates a high potential for the deve-
lopment of oseltamivir-resistant strains. For example, resistance to this drug has reached 95-100% by
2007-2009 [14].

At the present time tamiflu is effectively used in the treatment of influenza, because the currently
circulating strains related to the pandemic 2009 virus, resistant to remantadine, retain sensitivity to
tamiflu. At the same time there are reports on the detection of oseltamivir-resistant pandemic variants of
the influenza A virus [15]. In the conducted studies, tamiflu was effective against all viruses taken in the
experiment, both reference and Kazakhstan.

In the literature there are a number of references to the effectiveness of arbidol against influenza
viruses and absence of resistant strains [16]. The mechanism of action of this drug lies in the violation of
conformational changes in the second HA subunit, necessary for penetration through the endosomal
membrane, which leads to disturbances in the reproduction of the virus at a stage of the virion assembly
[17]. During the work with the Kazakhstan isolates of the influenza virus, those sensitive to arbidol and
ingavirin were not detected among them.

Drug resistance in viruses is the result of changes in hereditary properties [18] and develops with
repeated administration of drugs [19, 20]. There are described cases of isolation of resistant strains from
the samples obtained from patients who had not previously taken specific antiviral agents, which can be
explained by the transmission of such strains from person to person [16]. The stability of influenza viruses
is caused by mutations in that viral protein, which is the target of the drug action [21, 22].

Drug resistance poses a threat to the effective prevention and treatment of influenza infection, since
resistant pathogens are not amenable to standard therapy, which leads to a prolonged course of the disease,
increased health care costs, and the risk of death. Patients remain infectious for a longer time, which
increases the risk of spreading the viruses among other people.

Conclusions. The study on the resistance of Kazakhstan strains of 2015 influenza viruses to commer-
cial chemotherapy drugs showed their sensitivity to tamiflu, and resistance to arbidol and ingavirin. With
respect to remantadine, both sensitive and resistant variants have been detected among the viruses studied,
which indicated the heterogeneity of the influenza virus strains circulating in Kazakhstan. The research
findings indicate the need to monitor epidemiological surveillance and study drug resistance in viruses.
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2015 7K. KASAKCTAHBIK TYMAY BUPYCTAPBIHBIH
XUMUSIBIK TIPEITAPATTAPFA CE3IMTAJIABIFbI

AnHoTanusi. Tymay BHPYCHIHBIH MaHbBI3/Ibl CHIIATTaMaJapbIHBIH Oipi — Ipenaparrapra Kapchl TO3IMILTIrI.
Taoxipubene kopceTKeH e, allHaNbIMIarbl OapiIbIK BUPYC TYpJIepiHe 3THOTPOITH BUPYCKA KapChl ALK Ipenapar-
Tappl THIMII TaHJlay MYMKIH eMec.

JKYMBICTBIH MakcaTbhl KOMMEpLISUIBIK XUMMSUIBIK TpernaparTapra KaTbicThl KazakcTaHmarel Tymay BHpYC
IITaMMAAPBIHBIH TYPAKTBUIBIFBIH 3epTTey. 3eprreynep 2015 xpuinl okmaynaarad A/HIN1 TymaysIHBIH BUPYCHIHBIH
JKaHa M30JITTaphlHA KYpri3inmi. Bupycka Kapcel mopinepre ce3iMTalIBIFBIH TAaybIK 3MOPHOHIApPBIHIA TIperapat-
TapAblH 9PTYPJ KOHLEHTpauusuiapbiMeH Bupycrapasie 100 D115y penpoyKIusCchiH TOMEHACTY IeHIeii apKbLIbl
OaraylaHbl.
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2015 x. Kazakcranneik A/HINI Tymay BHpyC mTaMMAAaphl TAMUQITIOTE CE3IMTaIIBIFBI J)KOHE apOUIOIMEH HH-
TaBUPHHIE TYPAKBITHUIBIFBl AHBIKTAIbl. PEMaHTAIMHIe KATBICTHI 3ePTTEITCH BUPYCTAP/BIH apachlHa CE3IMTAaIIbI
JKOHE TO3IMIi HycKalapbl aHBIKTAIIBI, Oy nereHimi3 KasakctaH alfHaNIBIMIAFbl TYMay BHPYC IMITaMMIAPBIHBIH Oip-
KEeJKI eMec eKeHIHIIriH kepcereai. HoTmxkenep 3MuIeMUONIOTHSIIBIK Kaaranayabl 0aKpliay jKOHE BUPYCTBIK JKYK-
MaJbl areHTTEeP/IH J9PITIK TOIIMIUIINH 3epTTey IIH KaKETTUIrH KOpCeTe/Ii.

Tyiiin ce3aep: TymMay BUPYChI, XUMHOIIPENapaTTap, TyMayFra Kapchl A9pijep, Ce3IMTaNAbIK, TYPAKThUIBIK.

I'. B. .HyRMaHOBal, H. I'. Kauaeea', T. M. Tiie6oa’, M. X. Casitos’,
H. C. Ourap6aesa’, H. T. Cakraranos', M. I. Illamenora’, M. K. Ka;ikosxkaesa',
C. b. Baiiceiiit', A. M. Baﬁmyxameml;al, JI. K. Amupamesa’, P. JIk. Be66u’

'PTTI «MHCTUTYT MHKPOGHOJIOTHH U BUPYCONOrHI», AnMaThl, Kazaxcran,
ZI[STCKI/Iﬁ uccienoBaTensckuil rocrurans Ce. Uyner, Membuc, CIITA

YYBCTBUTEJIBHOCTDb KABAXCTAHCKHUX ITAMMOB
BUPYCOB I'PHIITIA 2015 r. K XUMHWOIIPEITAPATAM

Annotanusi. OHOIM M3 Ba)KHEHIIMX XapaKTEPUCTHK BUPYCOB IPUINIA SBISETCS PE3UCTEHTHOCTh K crienuu-
YECKUM JIEKapCTBEHHBIM Cpe/cTBaM. [IpakTuka 1mokasbiBaeT, YTO HEBO3MOXKHO MOA0OPATh 3THOTPOITHBIA MTPOTHBO-
BUPYCHBIH npenapar, 3G(GeKTHBHBIN TPOTHB BCETO MHOT000pa3usl HUPKYIUPYIOIINX BUPYCOB.

enp HacTosmiel pabOTHl COCTOSUIA B M3YYEHHH PE3UCTEHTHOCTH Ka3aXCTAaHCKUX LITaMMOB BHUpYca I'pHIIIA MO
OTHOUIEHHUIO K KOMMEPYECKUM XMMHUOIIpeapaTaM pa3InyHoro MexaHn3Ma jeicTBus. MccnenoBanus MpoBOIUIA HA
HOBBIX m30JATax BUpyca rpunmna A/HIN1, Beimenenssix B 2015 r. UyBCTBUTENFHOCTE K MPOTUBOTPUIIIIO3HBIM CPEJI-
CTBaM OIICHMBAIM IO YPOBHIO mopaBieHus penpoxykmmu 100 DUs, BuUpyca pa3sTUYHBIMH KOHIICHTPALUSMH
IpenaparoB B KypHHBIX SMOpHOHAX.

YcTaHoBIIEHO, YTO Ka3axcTaHCKHe mTaMMbl Bupyca rpunmna 2015 r. A/HIN1 4yBcTBUTEIbHBI K TAMUGIIIO U yC-
TONYUBHI K apOUI0Ty M MHraBUpHHY. [10 OTHOLIEHHIO K peMaHTaJUHY CPEIH HCCIeOBaHHBIX BUPYCOB OOHAPYKEHBI
KaK qyBCTBUTEJIbHBIC, TAK U PE3UCTECHTHBIC BAPHAHTHI, YTO CBUAETEIBCTBYET O HEOJHOPOIHOCTH LIUPKYIHUPYIOIIUX B
Kasaxcrane mramMMoB BUPYCOB TI'pHuIlIa. HOJ’Iy‘leHHble Ppe3yJIbTaThl YKa3bIBAOT Ha HeO6XO[ll/IMOCTl) IMPpOBEACHUA
MOHHUTOPHHTIA IO SMHIEMUYECKOMY HaJ30py M M3YyUeHHMs JIEKaPCTBEHHOW YCTOMUYMBOCTH BHPYCOB — BO30yauTEIeH
MH(EKIHUOHHBIX OOJIe3HEH.

KitroueBble cj0Ba: BUPYC T'pHUIIA, XMMHUOIIPENaparhl, IPOTHBOTPUIIIO3HBIE CPEACTBA, YyBCTBUTEIBHOCTD,
PE3UCTEHTHOCTb.
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HIGH-SENSING DETECTING SYSTEMS
FOR X-ray FLUORESCENCE SPECTROMETER

Abstract. In this paper, the characteristics of the signal produced by the action of X-ray radiation on silicon
detectors are considered. The electronic scheme of a detection system based on a silicon-lithium p-i-n detector for an
X-ray fluorescence spectrometer is proposed. To extract the signal from the detector, a charge sensitive preamplifier
was designed on the basis of an operational amplifier. The charge sensitive preamplifier is fully compatible with the
Si (Li) strip detector operating in the signal frequency range close to 12.5 MHz. Also, the calculation of the signal
frequencies of the detector is proposed, taking into account the size of the detector and stripe contacts. The resulted
electronics and calculations are useful for manufacturing of an industrial detecting system based on Si (Li) detectors.

Keywords: detector electronics; filters, signal generation in silicon detectors.

Introduction. Nowadays, the mining and metallurgical complex is one of the basic parts of indus-
tries. In the modern world, analyzers that determine the chemical composition of a substance are widely
used in mining and metallurgical industries. X-ray fluorescent system has a number of advantages among
the analyzers of elemental composition. These include simplicity of analysis and sample preparation, the
possibility of conducting both qualitative and quantitative analysis, a short analysis time, the definition of
a wide range of elements and ranges of their concentrations. Special mention should be made of the
advantage of the X-ray fluorescent method of analysis, such as the rapid analysis of petrogenic elements
(Si, Al, Ca, Mg, S etc.). Therefore, improving the sensitivity of devices receiving data on useful minerals
is one of the main priorities of instrumentation. An important part of the spectrometer is the sensitivity of
the detector and the high stability of the output signals in spectrometers. Such systems based on semicon-
ductor detectors are widely used by X-ray fluorescence spectrometers to determine the real composition of
geological samples [1, 2]. Compared to other similar detectors, silicon-lithium detectors have the follo-
wing advantages: high energy resolution; linearity of signals over a wide range of energies for particles of
different types; lack of sensitivity to magnetic fields; stability and small overall dimensions [3-12].
Despite the fact that such systems were invented and put into operation for a long time, the versatility of
using different types of silicon detectors makes them relevant for development and research to date.

For the successful operation of detection systems, it is very important to construct suitable elec-
tronics, since detection of signals using silicon band detectors is complex. This is due to the following
characteristics of the detectors: small multichannel signals, pending intelligent electronics for signal
detection (high gain and noise suppression), leakage current (DC)

In [13-15], electronic parts of multichannel silicon detectors were considered. As the analysis of the
results of these studies shows, one of the important parts of the system is a filter for extracting signals
from the detector.

In this paper, it is proposed to calculate the charge amount, and to develop an electronic signal filter
for these detectors. The work is devoted to signal modeling and designing a charge sensitive preamplifier-
circuit based on an operational amplifier for X-ray fluorescence analyzer systems. As detector of the
system it was used Si (Li) detector.
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Methods and experiment. Development of Si (Li) p-i-n structures with a diameter of the sensitive
region of ~ 50-50 mm and a thickness of >1.5 mm is a technological challenge. In particular, it is
necessary to create a sufficiently extended, uniformly lithium compensated sensitive region. To obtain
these characteristics of a large-size silicon detectors, parameters such as temperature, diffusion annealing
time, voltage values, and drift conductivity are important. Detectors which obtained with this method with
an operating voltage U, = 100-500 V, at room temperature has a value of I = 0.5-1 pA, the value of the
dark current, and has an R = 5 kQ resistivity. The working area of the detector has metal contacts Au
(200 A).

To successfully reading of the detector signals, it is needed to create a suitable charge sensitive
preamplifier. For this purpose, a charge sensitive preamplifier was designed on the operational amplifier
which is shown in figure 1.

a
Preamplifier input

| | signal shape Preamplifier output

AC - couplin signal shape [\
Input from O e

Detector -
Detector bias ﬂl‘_o
Resistor z _I__ —'— Feedback Resistor
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Detector ¢(3— |
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input 1
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R Ri(n)
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Figure 1 —
a — schematic diagram of the charge sensitive preamplifier based on the operational amplifier;
b — block diagram of the shaper with a single differentiation and n-fold integration.

The first stage of the circuit for the silicon detectors is a preamplifier designed to integrate the electric
charge received from the sensor and to amplify the voltage. This is the most important unit, because it
determines the overall sensitivity of the system. The preamplifier consists of an operational amplifier
configured as a charge sensitive amplifier. The charge sensitive amplifier uses a negative feedback
network with a capacitor and a resistor.

A high impedance for the preamplifier is used to bias the detector signal. The sensor is connected to
the input of the preamplifier via a coupling capacitor. This capacitor isolates the preamplifier input from
any DC bias that can lead to saturation, as well as from the leakage current of the sensor. Thus, a signal is
generated.

The charge sensitive amplifier and shaper, which includes the signal transmission lines between the
channel blocks, is exposed to various noise and interference. The total fluctuations of the signal in the
channel are made up of two components:

— fluctuations of the signal proper, arising during its formation,

— electrical noise of the channel circuit elements, independent of the signal.

—— 4 ——
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Fluctuations of the signal itself due to the probabilistic nature of the formation and collection of
electron-hole pairs in the silicon detector have a distribution close to the Poisson distribution, and its width
Nep 18 half the maximum value with sufficient accuracy:

Nep = 235*xVE xe* F Q8

where E is the energy loss in the detector, ¢ is the average energy of formation of one electron-hole pair in
silicon, F is the Fano factor equal to 0.12 for silicon.

Let us return to Fig. 1 and consider the operation of the channel from the bandpass filter. A short
current pulse produced by an ionized particle charges the capacitance of the detector Cd and the feedback
capacitance Ci= Cg,. This leads to a voltage jump at the output of the amplifier:

Q

AU = P )
where k is the loop gain of the preamplifier, Q is the charge in the detector. The rising edge AU is
determined by the time of charge collection, the speed of the preamplifier and its load, and the decay is
the type of the discharge circuit. In the discharge circuit of the feedback capacitance, a high-resistance
resistor is most often used (figure 1), less often a digit key [16]. The minimum possible preamplifier
front is determined by the acquisition time of the carriers. The mobility of electrons in silicon is
te = 1250 cm?/(Vs), for holes u, = 450 cm?/(V-c). The carrier velocity is v = p-Eg, where Eg is the electric
field strength. Obviously, the collection time depends on the thickness of the detector and is 10-
20 nanoseconds for the most common detectors with a detector thickness of 300-400 microns and an
operating voltage of -100V. The second factor is the input time constant of the charge sensitive amplifier
[17] tin = Cq4-R;, where the input resistance is:

_ Cin
Rin = & e
8m*Lfd

)

where g, is the steepness of the input stage, C;, is the input capacitance of the preamplifier. The input
resistance of the preamplifier is purely resistive and low impedance, so T, is usually comparable with the
time of collection of carriers. The main factor of speed, as experience shows, is the frequency band of the
preamplifier, determined from its first pole. Further shaping of the signal and its filtering from noise is
performed by the shaper.

The signal conditioning in time and noise filtering is performed by the shaper with the transfer
function K (S).

Let us consider in detail the types of shapers most often used for silicon detectors. Since the use of
silicon detectors in high-energy physics implies, as a rule, multichannel reading electronics and, as a
result, minimization of its size and consumption, the use of very complex shaping chains is not advisable.
Let us consider the most frequently used schemes of shapers. The most common type of shaper is the so-
called CR- (RC) " shaper. Its transfer function k (s) without taking into account the signal inverting by the
links of the shaper has the form:

S*Tg k n
k)i () “
where 14 is the time constant of differentiation, t; is the integration time constant, k is the amplification
factor compensating for the amplitude loss. Usually the shaper is implemented according to the scheme
shown in figure 1-b.

Results and discussion. Taking into account the above parameters, it is possible to estimate the total
capacitance of a detector with a reverse bias of Cr and an interband capacitance Cs and a volume
capacitance Cb [16]. The meaning of the experimental data of Cb is Cb = 300 pF [10]. Cs can be found
from this expression:

(2] (5)

cm

Co=2+(w+L) (0.03 +1.62 W“")

p

where L is the length, and w is the width of the bands, and p is the step. The total capacitance
Cr = Cb + Cs = 330 pF. The resistance of the metal electrodes is R = p L/w-t, where p = 2.44 uQ-cm is the
resistivity, t is the thickness, for this p-i-n detector R = 0.1 Q.
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From these calculations it can be said that radiation conditions and detector geometry play a key role
for the output signal of the detector, and the total working area of the detector determines the frequency of
the detector signals. For example, the current density in the bright detector field can be 0.1 nA/cm?, it
gives 160 ns between the events of electrons per cm” of the working region [18]. In our case, the active
working area is 40 mm x 5 mm = 2 cm’, so the electrons will affect on detection contact every 160/2 = 80 ns.
From the above calculations, we can say that the electronics of the proposed detector operates at a
frequency £ >1/80 ns or 12.5 MHz.

In order to the charge sensitive amplifier to act as a current integrator, the values of the feedback
resistor and the capacitor of the charge sensitive amplifier should be chosen so that the time constant
should be high. At the same time, the total input capacitance must be low to minimize noise, so the feed-
back capacity should be small. However, this value is set according to the capacitance of the sensor, and
therefore, must be large enough to minimize the cross-linking between contacts. On the other hand, to
minimize thermal noise, a high feedback resistance is required.

puls width 130 ns

b
LA

L=

Amplitude (Volts)
=
A

Time (micro sac)

Figure 2 — Voltage at the output from the shaper when the preamplifier pole is compensated for the input pulse
from the preamplifier with the resistor in the discharge circuit and withk=1, n=1, T=t/ 1, 7= 14=T;

Voltage from the output of the shaper defines by expression:
Uout (s) = - (6)

1+s*1qp

with k=1, n=1.
It is seen from figure 2 that the recovery time of the baseline sharply increases, in comparison with
the recovery of the shaper after the action of a single voltage pulse.

puls width 150 ns
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Figure 3 — Spectrum of preamplifier output signal

Figure 3 shows the output signal spectrum of the preamplifier. A bandwidth preamplifier passes a
certain frequency range by cutting off a lower frequency and cuts a higher frequency. It is clearly seen from
figure 3 that the preamplifier passes the peak frequency of 12.5 MHz with a capture width of 4-107 sec.

— 26 ——
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Next, an electronic circuit can be described which, together with the Si detector, must provide a nar-
row digital pulse each time the electron acts close to the corresponding band. Fig.4. shows the functional
blocks of a typical front circuit used with semiconductor detectors, where the detector converts the energy
of the incident radiation into electrical pulses, which are amplified by the preamplifier and generated by
the signal processing unit, also called the shaper.

Detector  Preamplifier Amplifier Analog to digital
conversion

Radiation

>

Figure 4 — Operational electronic block of X- ray detecting system

The amplification circuit has the task of increasing the signal-to-noise ratio (SNR), which is achieved
by limiting the bandwidth and which, in turn, changes the time characteristic (shape) of the pulse[19, 20].
Therefore, there is a tradeoff between the SNR and the speed of the system. The final block in figure 4 is
used to digitize the analog pulse for further processing and/or data transfer.

Conclusion. In the work it was determined that the output of the silicon p-i-n detector is in the region
of 12.5 MHz with a capture width of 4-107 sec. Also, considering the foregoing considerations, it can be
said that the bias voltage sources of the detectors should have a low level of noise and interference,
especially in the low-frequency region, since the charge sensitive amplifier for this type of noise is a low-
pass filter. Contacts of detectors should have low impedance, much lower than the noise resistance of the
input stage, determined by the steepness of its first transistor. The parallel noise of the discharge resistance
of the charge sensitive amplifier has a maximum if the feedback time constant is equal to the formation
time of the shaper.
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O30ekicTaH FeUIbIMIAP akaaeMusichl, DU3KMKa-TEXHUKAIBIK HHCTUTYTHI, TalkeHT, O30eKkcTaH,
Oun-Dapabu aTeIHAAFEl Ka3aK YITTHIK YHUBepcuTeTi, Anmarsl, Kasakcran

PEHTTEHJIK ®JIYOPECHEHTTIK CHEKTPOMETPJIEPTE APHAJIFAH
ACA CE3I'il IETEKTOPJIBIK KYUEJIEP

AnHoTanusi. JKyMbIcTa KPeMHHIIIIK JETEKTOpIIEpIET] PEHTIEHIK COYJIeJeHY apKbLIbl ajJbIHATHIH CHTHAJ-
JapIblH CHIIATTaMachl KapacThIpbulFaH. PEeHTreHAiK (IyOopecleHTTIK CIeKTpOMETpre apHaFaH KpeMHUH-TUTHITIK
p-i-n AETOKTOpP HETi3iHJer! AETEKTOPIIK XKYHEHIH 3JIEKTPOHbI CYJIOAChl YChIHBUIAABL. CUrHaIbl AETEKTOPAAH ajy
YILIIH ONepauysuIblK KYIIEHTKIII Heri3iHer] eKiHII PeTTi Koi1akThl GuibTip xobananasl. GuiabTp, curHaiasy 12.5
MTI 11-Ke yKaKbIH KUK JUana30HbIH/A )KYMBIC )KacalThiH cTpUnTikK Si(Li) Z7eTeKTOpPMEH TONBIFBIMEH COMKEC Kelle/i.
CoHbIMEH KaTap, )KyMbICTa JIETEKTOp MEH CTPUNTIK KOHTAKTUIEPIiH OJILIEMIH eCKepe OTHIPHII, JETEKTOP CUIHAJIBI-
HBIH JKUUITIHIH ecenrTeyi Kentipiared. KenTipinreH sneKTpoOHHKa MEH ecenTeyiep CTPUNTIK JeTEeKTOpJep HerisiH-
JIeTi eHIIPICTIK JeTEeKTOPIIIK JKyHenepai )kacayia rnaiiiansl O0JIbI TaObLIa bl

Tyiiin ce3aep: IETEKTOP AIEKTPOHUKACKHL; PUIIBTPIIEP, AETEKTOPAE CUTHAJIBI TeHEepaLysIay.

P. A. MyMnHOB', A. K. CaﬁMﬁeTOBz, H. M. Ilmanamonz, E. K. TomMypouonl,
C. A. Pamxanos', H. B. Kyrrei6aii’, M. K. Hypraaues’

' Ou3nKo-TeXHIUECKHiT uctutyT AHPVY3, TamkeHt, Y30ekucraH,
*KasaxcKuil HALMOHAIBHBII yHUBepcuTeT MM. anb-Dapabu, Anmarsl, Kazaxcran

BBICOKOYYBCTBUTEJIBHBIE JETEKTUPYIOINUE CUCTEMBbBI
JJIA PEHTTEHO®JIYOPECHEHTHOI'O CHEKTPOMETPA

AnHotanusi. B paGore paccMOTpeH XapakTepHUCTHUKHM CUrHajla, CO371aBaeMOro BO3/IEHCTBHEM PEHTI€HOBCKOTO
M3JIyuYeHHs] B KPEMHHEBBIX JeTeKTopax. [Ipemioraercst sjIeKTpOHHAsh cxeMa AETeKTHUPYIOLIeH CHUCTeMbl, Ha 0aze
KPEMHHUH-JINTHEBOTO p-i-N AE€TEKTOpa Ul PEHTI€HO(IIyOPECIEHTHOrO CrieKTpoMeTpa. [l u3BiIedYeHus CUrHaisa ot
JIETEKTOpa OBUI CIIPOEKTUPOBAH MOJOCKOBBIA (MIBTP BTOPOTO IIOPSAKA HA OCHOBE OINEPA[MOHHOTO YCHIIUTENS.
OunpTp noaHOCTHI0 coBMecTHM ¢ Si(Li) cTpUIIOBBIM 1eTeKTOpOM, padOTaIoIeM B AWANa30HE YacTOT CUTHaa Onn3-
ko K 12.5 MI'u. Takxe, B paboTe mpemIokeH pacyeT 4acTOT CHTHajla JAeTEKTOpa, YUUTHIBas pasMep ICTEKTopa U
CTPHIIOBBIX KOHTAKTOB. [IpHBeneHHas >JIEKTPOHMKA M PACUETHI MOJIE3HBI AJISI M3TOTOBJICHHS MPOMBIIIIEHHON Je-
TEKTHpYIOIei cuctemMbl Ha OcHOB Si (Li) CTpUIOBBIX JeTEKTOpaX.

KiroueBsble cj10Ba: 3IEKTPOHHKA JETEKTOPA; (GUIBTPBI, TeHEPALUs CUTHAIOB B IETEKTOPE.
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BODY CONDITION SCORING OF YOUNG BEEF CATTLE
OF DIFFERENT GENOTYPES AND ITS RELATION
WITH LIVE WEIGHT AND PRODUCTIVITY

Abstract. For the profitable production of beef, it is not enough to have the animals differing in high pro-
ductivity and quality forages in sufficient quantity. The main task at the production of beef is the correct organization
of their rational use. In production groups, animals have different live weight, and norms of feeding of the beef cattle
are calculated generally only taking into account their live weight. It is the wrong approach as animals in group can
have identical live weight and have various need for energy depending on a body condition. In other words, norms of
animals feeding have to be corrected not only depending on live weight, but also taking into account their body con-
ditions. The regrouping of animals depending on body condition becomes necessary reception in technological pro-
cess of beef production. It will allow to save expensive forages as in the structure of prime cost of beef the big share
of expenses is the share of forages (about 60%). The aim of the researches — to define interrelation of live weight
with body condition scoring of young stock, to reveal to what extent the live weight changes when the body condi-
tion is corrected by 1 point, and to adjust the feeding norms, depending on the animals body conditions. Researches
were conducted on young animals of Hereford and Kazakh whiteheaded breeds. For carrying out researches, the
method of the correlation, regression and statistical analysis were used. During the researches, it is defined that bet-
ween the live weight and body condition scoring of animals, the high positive correlation is established (r = 0.74-0.76
for Hereford and r = 0.81-0.79 for the Kazakh white-headed breed). It has allowed to define regression coefficients
between signs. It is established that an increase in body condition scoring on 1 point increases the live mass of young
stock of Hereford breed on 26.1-26.7 kg, and in calves of the Kazakh whiteheaded breed — on 28.9-32.2 kg which
made it possible to determine the necessary changes in the feeding level towards the increase for the young stock of
the Hereford breed with 1 point in body condition scoring on 2.45 and 2.67; 2 points on 1.84 and 2.00; 3 points on
1.22-1.33; 4 points on 0.61-0.67 EFU, respectively, for heifer calves and bull-calves. For young stock of the Kazakh
whiteheaded breed, these values were: 2.56 and 2.84; 1.92 and 2.13; 1.28 and 1.42; 0.64 and 0.71 EFU. Thus, rese-
arches show that observation of body condition of young stock, division of animals into groups with various body
conditions and the organization of feeding, depending on body conditions, are necessary receptions for the achieve-
ment of economic efficiency at growing of young stock.

Keywords: young beef cattle; Hereford and Kazakh whiteheaded breeds; body condition score; live weight;
feeding level.

Introduction. Without knowledge of the nature of development and growth of the body, it is
impossible to consciously control the growth and development of animals and to make the most of their
breeding.
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The management of the herd is in charge of managing the growth and development of the organism.
Management is the unifying factor in the organization of production, the correct and prompt solution of
management issues on the farm ensures successful production and achievement of high economic
indicators. In the past, the poor development of herd management became the main cause of the economic
failures of many fattening farms. In Russia, GOST "Cattle for slaughter. Definition of body conditions" is
used for determining the body conditions of livestock. They use it when animals are handed over to the
meat-packing plant when it is already impossible to do something to improve the body condition of the
cattle. Fatness must be determined directly during the fattening period, and on its basis, if necessary, take
a quick decision to improve feeding.

In order to effectively manage the herd, it is necessary to have a reliable tool for assessing the body
condition of beef cattle, which would allow to make rapid decisions on changes in the livestock feeding
program [1, 2]. All rates of feeding young beef cattle are developed depending on the live weight and
productivity. Such a tool can be a body condition scoring young beef cattle, which is closely related to live
weight and productivity. We used a 5-point nutritional assessment system to assess the fatness of the
young stock, although many researchers suggest using a 9-point system [3-6].

In our opinion, to evaluate the fatness of meat cows, a 9-point assessment system should be used, and
a S-point system is sufficient to assess the body condition of the young animals. To substantiate the
approach to the solution of the problem, we determined the correlation coefficients between the body
condition scoring of young animals, the live weight and the productivity of the young stock. Having
discovered a high positive rectilinear connection between these signs, the coefficients of regression
between the live weight, productivity and fatness of the young stock were determined.

Animals with unequal heredity and individual characteristics, strict selection by age, live weight and
body conditions, respond differently to the conditions of feeding, maintenance and exploitation. This is
due to the different genetic potential driven by the different heredity of the organism. Despite the careful
selection of animals into groups by age, weight and fatness, each individual, due to unequal heredity and
individual characteristics, will react differently to the conditions of feeding and maintenance. However
much the breeders try to create the same conditions for all animals, they will differ in speed of growth
among themselves. Our research, conducted earlier on meat cows, showed that the duration of pregnancy
of the early ripening Angus breed was 272-273 days, while in the Limousine breed, as a longer growing,
the period of intrauterine development was 278-280 days, and within the groups the difference in the birth
dates of calves reached up to 29 days. This example shows that even during the intrauterine development
period, animals differ in growth rate [2].

Young stock with low energy of growth, at the age of 15-20 months, lags 28-31% behind its peers in
live weight. Such animals in the group usually have 4-8% of the number of all animals. Growing laggards
in the growth of animals lead to a surplus of feed, a decrease in the intensity of growth of other animals,
an increase in feed costs per unit of output and a rise in the cost of production and, as a consequence, a
decrease in the economic efficiency of production. Animals lagging behind in growth should be discarded
during cultivation, without waiting for the end of the fattening cycle.

Therefore, animals in the herd will grow with varying intensity and have different body conditions.
The fatness of livestock is understood as the reserves of nutrients and energy reserves deferred in the body
in the form of fat. It depends on many factors: on the feeding level of animals, on age, physiological
condition, breed and other factors. Fatness has a great influence on the animal's live weight, the amount of
pulp in the carcass of beef, the amount of internal fat and important body functions (reproductive abilities,
organism resistance and others). Many researchers note that with an increase in the fatness of livestock,
the mass of carcass meat, the yield of carcass, the mass and yield of internal fat, the slaughter weight and
the slaughter yield are increased [2, 7, 8].

J. Whitey, In Stephens V., Weaver D. claim that the mass of cows, without the contents of the fore-
stomachs, with 3 points of body condition scoring has a live weight of 382 kg. With an increase in fatness
to 9 points, the live weight reaches 519 kg, that is, it increases by 1.36 times. This is due to the increase in
fat and its relative percentage [12].

Many researchers argue that the live weight of animals largely depends on the state of fatness of
livestock [9, 10, 12]. But, it should be noted that the live weight cannot be the only criterion for assessing
the fatness of cattle and energy reserves in the animal's body, since the live weight itself depends on many
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factors, e.g., on the fullness of the scar, the timing of the pregnancy of the cow. Animals with the same
live weight can have different fatness, while animals with the same fatness can have completely different
live weight [16].

In his studies, Parsons S.F. shows the dependence of the animal body condition on the thickness of
subcutaneous fat [12].

The criterion for assigning an animal to one or another category of livestock fatness is the level of
development of muscle tissue and the amount of deferred subcutaneous fat. Calves up to three months old
have a small number of fat cells. With age, their number increases, and they form solid fat accumulations.

In the earliest stages, fat is the only part of the muscles and is not deposited as a separate tissue. Fatty
tissue with age is deposited on the kidneys and in the omentum. Subsequently, lipid tissue begins to oc-
cupy a place among the muscle fibers. Depositing fat between the muscle fibers gives the meat a
"marbling" degree. In early ripe specialized breeds of beef cattle, intermuscular fat is deposited more than
in dairy or combined breeds of cattle.

The next stage, depending on the breed, is the accumulation of fat under the skin in a loose con-
nective tissue. This gives the well-fed cattle a rounded shape. The deposition of subcutaneous fat in cattle
when fattening begins with the back of the body - from the base of the tail, ischial tuberosity, knee folds,
pelvis, waist, dewlap, etc. [16].

It is known that the number of muscle fibers is laid in the period of embryonic development, and in
the postembryonic period of the animal, the increase in the musculature occurs only due to the enlar-
gement of the muscle fibers. Their number after birth does not change, they become thicker and longer. In
addition, it was found that the diameter of the muscle fibers depends on the state of fatness of cattle. A
well-fed one-year-old calf can have the same thickness of muscle fibers with an old, depleted cow. If the
conditions of feeding worsen, the diameter of the fibers decreases and in exhausted animals can be res-
tored to normal size in a condition that the feeding is improved [20].

Since fat tissue plays a diverse role in the body of animals, the body condition of livestock is of great
importance for maintaining health, reproductive functions and productivity. In the accumulation of fat in
the body there is a well-known sequence of deposits on different anatomical parts. In young animals in the
initial fattening period, fat tissue is deposited on the internal organs and between the muscle bundles, then
accumulation takes place in the subcutaneous tissue, and at the end of the fattening period in young
animals and in older animals, fat is deposited in muscle tissue.

With the deposition of fat in different anatomical areas, there is a certain proportionality. Accumu-
lation of fat in one part is accompanied by an increase in fat in other places. Therefore, the determination
of the sequence of adipose tissue deposition gives an idea only of the changes in the correlation of certain
proportions.

Intermuscular fat is localized in loose connective tissue in the form of accumulations between
individual muscles and group of muscles. Fatty tissue accumulates around large blood vessels and nerves,
performing a protective function for them. Intramuscular fat is deposited in separate muscles between the
fibers and enters the structure of the cells themselves. Intramuscular fat loosens the bunches of muscle
tissue, and this fat determines the "marbleness" of the meat.

Subcutaneous adipose tissue is localized in large numbers around the tail head, on heads of femur,
ischial tuberosity, waist, sides along the ribs, behind the shoulder blades, in the pelvic area, on the ster-
num. Sometimes the deposition of fat reaches a thickness of 4-6 cm or more. Between the time of depo-
sition of lipid tissue and the development of the body, there is a direct link. Knowledge of such regularities
made it possible to develop a system of body condition scoring of cattle. Fat deposition prevails in those
areas where there is intensive growth in the period after birth [20].

Our research justifies the need to use correlation and regression coefficients between live weight,
productivity and system of body condition scoring of young beef cattle to adjust the level of feeding in
order to achieve the desired fatness and fodder saving.

The studies were commissioned by the Ministry of Agriculture of Russia at the expense of the federal
budget in 2016 as part of the research work of the FSBEI HE "Samara State Agricultural Academy" on the
theme "Development of the practice guide on the body condition scoring of beef cattle and its application
in herd management".
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The aim of this work is to determine the relationship between the body condition scoring of young
beef cattle with live weight and the regression coefficient, followed by the use of regression coefficients to
calculate changes in the feeding program of young animals.

Scientific novelty. In the course of the studies, the relationship between the body condition scoring
and the live weight of young stock of different breeds was revealed for the first time, which allowed to
determine the regression coefficients and to calculate the changes in the feeding level of the young
animals to achieve the desired live weight and fatness at growing process.

Materials and methods. The material for the study was the young stock at the age of 7 months. The
studies were carried out during the annual complex assessment of beef cattle (bonitation) in 2016 in
"K.Kh. Polyanskoye" OOO of the Samara region. The object of the study was the relationship between the
body condition scores, the live weight and the productivity of young beef cattle [26].

To substantiate the use of the body condition scoring for herd management, the relationship
(correlation coefficient and regression coefficient) between the live weight, the average daily gain, and the
fatness of the young stock were determined. The correlation coefficient was calculated as a phenotypic
correlation for a large sample. The regression coefficient was determined as the product of the correlation
coefficient by the quotient of dividing the standard deviation of one characteristic by the standard
deviation of another characteristic. For the experiment, four groups of animals were formed from 66 heifer
calves and 44 bull-calves of the Hereford breed, 32 heifer calves and 50 bull-calves of Kazakh
whiteheaded breed. The fatness of livestock was determined by visual inspection of animals and by
palpation, according to the 5-point scale for body condition scoring of young beef cattle.

Biometric data processing is carried out according to the generally accepted methodology [27].

The results of the research and their discussion. During the experiments, correlation and regres-
sion coefficients were determined between the live weight of young animals, the average daily gain and
body condition of young animals estimated in points. For the determination of the regression coefficient,
the correlation coefficient was used, the correlation determinations were the variability of each trait under
study.

The live weight, the body condition scoring, the productivity of the young stock and their variability
were determined with regard to the sex of the animals.

According to the live weight, the bulls of the Kazakh whiteheaded breed leave behind their Hereford
herdmates on 16.7 kg, (7.96%) and heifer calves - on 9.8 kg (4.85%). The greatest variability of live
weight was observed in the group of bulls of Hereford breed - 12.0%, in bulls of Kazakh whiteheaded
breed - 11.8% (table 1).

Table 1 — Variability of live weight and body condition scoring of young animals

Breed
Indicator Hereford Kazakh whiteheaded
bulls heifer calves bulls heifer calves

Live weight (M), kg 210.0 202.0 226.7 211.8
root-mean-square deviation (), kg 25.2 20.2 27.1 22.8
Coefficient of variability (C,), % 12.0 10.0 11.8 10.8
Error of arithmetical mean, kg 4.40 3.40 4.90 4.90
Body condition scoring 4.5 4.2 4.5 4.1
root-mean-square deviation (o), point 0.51 0.30 0.50 0.44
Coefficient of variability (C,), % 11.6 9.8 11.6 10.7
Error of arithmetical mean, point 0.11 0.09 0.10 0.14

Among the heifers of the Kazakh whiteheaded breed, the coefficient of variability was greater. This
indicates that the Kazakh whiteheaded breed is less consolidated by the traits under study.

The bulls were the most well-fed, they had the same body condition scoring in both breeds —
4.5 points, with the same coefficient of variability, while the fatness of the heifers was slightly lower,

— 3 ——
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4.2 and 4.1 points, respectively. Variability in the group of Kazakh whiteheaded breed was higher than
that of Hereford breed by 1.1%.

A study of the coefficient of correlation and regression between body condition and live weight of
young animals showed a high degree of rectilinear interdependence of symptoms (table 2).

Table 2 — Coefficients of correlation and regression between body condition and live weight of young animals

Breed
Indicator Hereford Kazakh whiteheaded
bulls heifer calves bulls heifer calves
Correlation coefficient (r) 0.74 0.76 0.81 0.79
Regression coefficient (R) 26.7 26.1 322 28.9
Accuracy of the correlation coefficient (td) 0.999 0.999 0.999 0.999
Accuracy of the regression coefficient (td) 0.999 0.999 0.999 0.999

In all cases, the correlation coefficient was high, positive and rectilinear, within the limits of 0.74 to
0.81. This is the reason to use it when determining the regression coefficient. It is established that when
the fatness of animals changes by one point their live weight changes by 26.1-32.2 kg.

Knowing how much energy feed units are required per kilogram of growth of live weight, it is
possible to calculate and make adjustments to the feeding program of young animals taking into account
their fatness.

Coefficients of correlation and regression had a high degree (P>0.999) of certainty. In the course of
the studies, the level of the young stock productivity and the coefficient of correlation and regression
between the average daily gain and body condition of cattle were also determined.

Analysis of the performance of young animals (table 3) indicates that they were not high enough in
both groups. This can be explained by the fact that the young animals were grown in summer without
feeding with concentrated fodder. The bulls of the Kazakh whiteheaded breed differed by the highest
productivity among young animals - 858.5 g, which is 7.7 g more than in bulls of Hereford breed with an
unreliable difference in the indexes taken into account (P<0.95).

Table 3 — Average daily gain and its variability

Breed
Indicator Hereford Kazakh whiteheaded
bulls heifer calves bulls heifer calves
Average daily gain, g 850.8 791.8 858.5 767.7
Root-mean-square deviation (o), g 112.3 83.9 117.6 96.7
Coefficient of variability (C,), % 132 10.6 13.7 12.6
Error of arithmetical mean, g 17.7 16.1 17.1 20.0

Among the heifer calves, the productivity was higher for the representatives of Hereford breed -
791.8 g, which is more than for their herdmates of the Kazakh whiteheaded breed by 24.1 (3.14%).
According to the magnitude of the sign, the root-mean-square deviations of the indicator in the groups are
also different.

The coefficient of variability was in the range from 10.6 to 13.7%, with slight oscillations taking into
account breed and sex of animals.

The coefficient of correlation and regression between the average daily gain and fatness of the young,
determined by a 5-point scale is presented in table 4.

The coefficient of correlation between the productivity of young animals and the body condition
scoring was high in all groups, positive in a straightforward manner. It is important to note that among the
Hereford young animals, both in heifers and bulls, the correlation coefficient was 0.86. The same
correlation coefficient (0.78) was also established in young animals of the Kazakh whiteheaded breed.

The regression coefficient made it possible to reveal that a change in the body condition of young
animals by 1 point leads to a change in the live weight of the bull- calves by 136.8 and 148.4 g per day.
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Table 4 — Coefficients of correlation and regression between average daily gain and body condition scoring of young animals

Breed
Indicator Hereford Kazakh whiteheaded
bulls heifer calves bulls heifer calves
Correlation coefficient (r) 0.86 0.86 0.78 0.78
Regression coefficient (R) 148.4 100.4 136.8 109.1
Accuracy of the correlation coefficient (td) 0.999 0.999 0.999 0.999
Accuracy of the regression coefficient (td) 0.999 0.999 0.999 0.999

As for the heifers, a change in the fatness of livestock by 1 point leads to a change in the live weight
by 100.4 and 109.1 g per day (P>0.999).

Knowing how many kilograms you need to change the live weight to achieve the required fatness,
you can determine how much you need to change the feeding level of animals (table 5).

Table 5 — Change in the level (norms) of feeding young animals with live weight of 200 kg, EFU

Body condition Desired body Breed
scoring, condition scoring, Hereford Kazakh whiteheaded

point point bulls heifer calves bulls heifer calves
1 5 norm+2.67 norm +2.45 norm +2.84 norm +2.56
2 5 norm +2.00 norm +1.84 norm +2.13 norm +1.92
3 5 norm +1.33 norm +1.22 norm +1.42 norm +1.28
4 5 norm +0.67 norm +0.61 norm +0.71 norm +0.64
5 5 norm (5.0) norm (4.7) norm (5.0) norm (4.7)

For example, to achieve the desired 5 points, for bulls of Hereford breed, having a body condition of
3 points, it is necessary to increase the feeding level by 1.33 energy feed units, and for heifer calves — by
1.22 EFU.

Conclusion. Thus, there is a high, rectilinear positive relationship between the live weight of the
young stock, the average daily gain, and the body condition scoring. The established coefficients of
regression make it possible to determine the change in the live weight of young animals when the body
condition is changed by 1 point. This is the basis for making adjustments in the feeding program for young
animals, which will ensure the desired fatness by the end of fattening and the high economic effect of
growing young stock.
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OPTYPJII TEHOTHUIITI ETTI IPI KAPA KAC MAJIJIAPBIHBIH KOH/IbLJIBIT' bIH
BAJUIMEH BAFAJIAY ’KOHE OHBIH TIPLJIEM CAJIMAFBI )KOHE
OHIM/ILIITIMEH ©3APA BAMJIAHBICTBIFbI

Annotanusi. Cublp eTiH peHTalelnb/1i OHIIpY YLIH JKOFapbl OHIMALIITIMEH epeKIIeIeHEeTiH MaJAap/IblH, )KOFa-
PBI camaiibl a3bIKTapIbIH KO MeJiepae 00Iysl )KeTKUTKTI emec. CHBIp €TiH OHAIpy/eri 0acThl MiHICT — OJapibl
YTBIMJIbI TaWIaMaHy bl AYPHIC YHBIMAACTBIPY OoJbIn Tabbutanel. [llapyamisiiblk TONTAFbl MalgapiblH Tipijeil
cayIMarbl op KWJIbI OOJIBIIT KeJeai, ajl eTTi ipi Kapa Majiap/bIH a3bIKTaHAbIPY HOpMachl ecenTelliHreH, 0ipak Ta, Heri-
31HEH OJapIbIH TiplIeH caMarblH €CENKe aja OTBIPHIN JKacaiaFaH. by mypeic eMec, OMTKEHI TONTAaFrbl MaJIap IbIH
Tipineii caamakrapbl OipbIHFail OOIBIN, KOHABUIBIK KYWiHE OailIaHBICTBI SHEPTHSFA JEreH MYKTaXKIBIFBI op TYpIi
Oomamer. Backama aiiTkaHma, ManmapAsl a3bIKTAHABIPY HOpPMAcHl Tipijied canMarblHa OalIaHBICTHI FaHAa €Mec,
COHBIMEH Oipre MajmapIbslH KOHIBUIBIK KYHiHEe Kapail HakThUIaHYHI THiC. KOHIBUIBIFBIHA OalTaHBICTBI Mallgapabl
KalTaJaH TONTACTBIPY CHBIP €TiH OHAIPYAIH TEXHOJOTHSUIIBIK YPIICIHAC HeTi3ri Tocii 0oJbin caHanapl. by kbimoar
a3bIKTAHJIBIPY/Ibl YHEMIEYI'€ MYMKIHIIK Oepeii, OWTKeHI CUBIP €TiHIH O3IHIIK KYHbI KYPJBbIMBIHIA IIBIFbIHIAPIbIH
yiikeH yieci (60%) a3bIkka THeciti. 3epTTey MaKcaThl — jKac MalJap/blH KOHbUIBIFbIH OaJIMeH OaraaraHzia ojap-
JIBIH TIpiJIeH caaMakIeH e3apa OaillaHbICTBUIBIFBIH aHBIKTAY, KOHIBUIBIFRI Oip OaJliFa e3repreH/e Tipiiel caaMarbl
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KaHIIAIBIKTI aYbITKUTBIHBIH afKbIH/IAY )KOHE MAJIap/IbIH KOHIBUIBIK KyiiHe OaillaHbICTBI a3bIKTAH/BIPY HOPMAChIH
HaKThUIAYy. 3epTTeyiep repedopa xKoHe Ka3aKThIH aK 0ac TYKBIMIAPBIHBIH Kac MaJapblHa XKYPTi3iini. 3epTTey XKyp-
Ti3y VIIiH KOPPETISIIHSIIBIK, PErPeCcCHsIIBIK )KOHE CTATHCTUKAIBIK TalAay dMICTEepi KOJMAAHBUIABL 3epTTey KYPTizy
OapbIChIHIA MaJapAbIH Tipiael calMarbl MEH KOHJBUIBIFBIH Oa/UIIBIK Oaranay apachlHIa JKOFapFbl OH OaiijaHbIC
baiikanabl (repedopn yuria r= 0,74-0,76 sxoHe Ka3aKThIH aK 0ac TyKeiMbl yimia r=0,81-0,79). By Genriszep apachiH-
JIarbl perpeccus K03 GHUIUESHTIH aHBIKTayFa CENTITiH TUTI3/i. 3epTTey Ke3iH e aHbIKTaIFaHbl, MaJl/IbIH KOH/IbLIBIFbIH
1 Gayurra apTThIpy repedopa TYKBIMBIHBIH Kac MajbIHBIH Tipiied caiaMarbiH 26,1-26,7kr ecipelni, ajd Ka3aKThIH aK
0ac TYKbIMAApBIHBIH Oy3aynapbiHja Oyi1 kepceTkimt 28,9-32,2Kkr, sFHM a3bIKTaHIbIPY JIEHIeliHe KaXXeTTl e3repTyliep
EHri3yre MyMKIHIIK Oep/i, KOHABUIBbIFEL 1 Oaiut repedopll TYKBIMBIHBIH jKac Majiapsl yiniH 2,45-2,57; an 2 Oamnra
1,84-2,00; 3 6amrra 1,22-1,33; 4 6amrra 0,61-0,67, THiciHIe TaHATAp MEH OYKAIIBIKTapFa Ja SHEPTreTHKAIBIK a3bIK,
OJILIEMIH apTTHIpyFa BIKMAIBIH TUTi31. Ka3akThIH aK 6ac TYKBIMBIHBIH JKac Majiapsl YIIiH Oyi1 kepceTkimrep 2,56
xkoHe 2,84; 1,92 xone 2,13; 1,28 sxxone 1,42; 0,64 xxoHe 0,71 3HEpreTHKAIBIK a3bIK odmeMid Kypaabl. Con cedenteH
JKac MalIapblH KOHJIBUIBIFBIH KaJaralay, KOHAbUIBIK KYHiHe OailIaHBICThI a3bIKTAH/BIPY bl AYPBIC YHBIMIACTHIPY
JKOHE op TYpii KOHABUIBIK KYWIETi MalgapAbl TOMKa O0eiy, jKac MalapAbl ecipyne 3KOHOMHUKAJIBIK THIMILTIKKE
JKETYAIH MaHBI3BI )KOJIIApBI OO TaOBLIAIEL.

Tyiiin ce3aep: erTi ipi Kapa »ac Mabl, repedop/ )KoHE Ka3aKThIH aK 0ac TYKBIMAAPHI, KOHIBLIBIFBIH OaiIMEH
Oaranay, Tipiieil caliMarbl, a3bIKTaHABIPY JACHIEidi.
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BAJUIBHASI OHEHKA YIIMTAHHOCTHA MOJIOAHSKA MACHOI'O CKOTA
PA3HBIX TEHOTHIIOB U EE B3AUMOCBS13b C ’KNBOU MACCOU U TPOAYKTUBHOCTBIO

AnHoTtanus. /s peHTabeIbHOTO MPON3BOICTBA TOBSIUHBI HEJOCTATOYHO UMETh YKHBOTHBIX, OTINIAOIIIXCS
BBICOKOW NPOAYKTHBHOCTBIO, U KOpMa BBICOKOIO KauecTBa B JOCTaTOYHOM KojudecTBe. [ aBHOW 3ajmadeid mpu
MIPOU3BOJICTBE Msica SBJSIETCS MPABHIbHAS OPTaHU3AIMS X PAlHOHAIFHOTO MCIOJIB30BaHUSA. B TIPOM3BOICTBEHHBIX
rpymIax >XKUBOTHBIE 00IaJal0T Pa3HOM KMBOW Maccoi, a HOPMbI KOPMJICHUSI MSICHOTO CKOTa PAacCUMUTAHBI, B OCHOB-
HOM, TOJBKO C YYETOM WX JKHBOW MacChl. JTO HENPAaBWIBHBIA MOIXOJ, TaK KaK B TPYIIE KHUBOTHBIE MOTYT UMETh
OAWHAKOBYIO KUBYIO MacCy U MUMCTH PA3JIMYHYIO l'[OTpe6HOCT]> B DHEPIruu B 3aBUCUMOCTH OT COCTOAHUSA YIIHUTaH-
HOCTH. I[pyFl/IMI/l CJIOBaMU, HOPMbI KOPMJICHUA ) KUBOTHBIX JOJIKHBI KOPPEKTUPOBATHCA HE TOJIBKO B 3aBUCUMOCTHU OT
JKUBOM Macchl, HO U C Y4ETOM COCTOSIHUS YIIUTAHHOCTHU KUBOTHBIX. [leperpynnupoBka >KUBOTHBIX B 3aBUCHUMOCTH OT
YOUTAaHHOCTH CTAHOBUTCS HEOOXOTUMBIM MPHEMOM B TEXHOJIOTHYECKOM IpOIecce MPOU3BOACTBA TOBSAUHBL DTO
MO3BOJIUT CIKOHOMHUTH JOPOTOCTOSIIIIUE KOpMa, TaK KaK B CTPYKTYpPEe CEOCCTOMMOCTH TOBSIIUHBI OOJBINAS OIS
3aTpar NpuXoauTcs Ha KopMma (0koio 60%). Llens ucciaenoBanuii — ONMpeneTuTh B3aHMOCBSI3b )KUBOW MacChl ¢ 0alTb-
HOW OLIEHKOW YMUTAHHOCTH MOJIOJHSKA, BEISIBUTH HACKOJBKO M3MEHSETCS KHUBAas Macca MPU W3MEHCHWH YIUTaH-
HOCTH Ha | Oami, W CKOPPEKTHPOBAaThH HOPMBI KOPMIICHHS B 3aBHCHMOCTH OT COCTOSIHUS YIUTaHHOCTH >KUBOTHBIX.
HccrnenoBanust mpoBOAMIN HAa MOJIOAHSIKE TepedopACKOd M Ka3axCKod OermoronoBoit mopozsl. s mpoBemeHus
WCCIIEIOBAaHUI HCIOJB30BAJICS METOJ KOPPEJSAIIMOHHOTO, PErPECCHOHHOTO M CTATHCTUYECKOTo aHayin3a. B xome
MCCIIeJOBAaHUH OMPEIEICHO, YTO MEX/y KHBOW Maccoi U OaJUILHOM OIIEHKOW YIUTaHHOCTH JKUBOTHBIX YCTaHOBJICHA
BBICOKAsI TOJOXuUTenbHast cBs3b (r = 0,74-0,76 mst repedopackort u r = 0,81-0,79 nmns kazaxckoit 6enorosoBoi
MOPO/IbI). DTO TO3BOJIAIIO ONPEASTIUTh KOIDDOUIIUCHTHI PETPECCUH MEXKTY MPU3HAKAMH. Y CTAHOBJICHO, YTO MTOBBIIIIC-
HUE YIUTAHHOCTH Ha | OaJiI yBeJIMYMBAET JKUBYIO MacCy MOJIOJHsIKA repedopackoi mopoasl Ha 26,1-26,7 kr, a y
TENAT Ka3axCKoil OenorosnoBoi mopoabl Ha 28,9-32,2 Kr, YTO Jaj0 BO3MOXKHOCThH OINPENEIUTh HEOOXOIUMBIC
W3MCHCHHS YPOBHS KOPMJICHHS B CTOPOHY YBEIHUYCHHS JJISI MOJIOJHIKA TepeOPACKON MOPOIBl ¢ YIHUTAaHHOCTHIO
1 6amn Ha 2,45 u 2,67; 2 O6amna Ha 1,84 u 2,00; 3 6amna wva 1,22 u — 1,33; 4 6amna Ha 0,61 — 0,67 OKE cootBeT-
CTBEHHO TEIKaM U ObIukaM. J{iis Moo qHsIKa Ka3aXCKO# OSIIOroI0BO MOPOIBI 3TH 3HAYCHUS COCTABIIIN: 2,56 1 2,84;
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1,92 n 2,13; 1,28 u 1,42; 0,64 u 0,71 OKE. Takum 00pa3oM, HCCIIEIOBAaHUS TOKA3bIBAIOT, YTO HAOIIOACHHUE 3a
COCTOSIHHEM YITUTAHHOCTH MOJIOJIHSKA, Pa3/ieieHHe JKUBOTHBIX HA TPYIIbI C PA3JIMYHBIM COCTOSHHEM YIMUTAHHOCTH
W OpraHHU3alsi KOPMJICHUS, B 3aBUCUMOCTH OT COCTOSIHHSI YIHUTAHHOCTH, SIBJISIFOTCSI HEOOXOAUMbBIME MPUEMAMH JIJIS
JIOCTHYKEHUS SKOHOMHUYECKOH 3(h()eKTUBHOCTH IIPH BhIPAIIUBAHUH MOJIOIHSKA.

KiroueBble c10Ba: MOJIOAHSAK MSICHOTO CKOTa; repedopickas M Ka3axcKas OeorojoBast MOpOJbl; OauibHas
OLICHKA YITUTAHHOCTH; )KUBAsi Macca; ypOBEHb KOPMIICHUSI.

About the authors:

Balakirev Nikolay Aleksandrovich — academician of the Russian Academy of Sciences, doctor of biological
science, professor, honored worker of science of the Russian Federation, head of the department of small livestock
production of the Moscow state academy of veterinary medicine and biotechnology — MVA named after
K. I. Scriabin, Moscow, Russia, e-mail: animalmgavm@yandex.ru,

Semenov Vladimir Grigoryevich — doctor of biological science, professor, honored worker of science of the
Chuvash Republic, professor of department of morphology, obstetrics and therapy of the Chuvash state agricultural
academy, Cheboksary, Chuvash Republic, Russia, e-mail: semenov_v.g@list.ru,

Baimukanov Dastanbek Asylbekovich — doctor of agricultural sciences, professor, corresponding member of
National Academy of Sciences of the Republic of Kazakhstan, chief researcher of department of cultivation and
selection of the dairy cattle of the Kazakh Scientific Research Institute of Animal Breeding and Fodder Production,
Almaty, Republic of Kazakhstan. E-mail: dbaimukanov@mail.ru

Mudarisov Rinat Mansafovich — doctor of agricultural sciences, professor, professor of department of
beekeeping, private zootechnics and animal husbandry of the Bashkir state agricultural university, Ufa, Republic of
Bashkortostan, Russia, e-mail: r-mudarisov@mail.ru,

Khakimov Ismagil Nasibullovich — doctor of agricultural sciences, professor, professor of department of
zootechnics of the Samara state agricultural academy, Samara, Russia, e-mail: Xakimov_2@mail.ru,

Kulmakova Natalia Ivanovna — the doctor of agricultural sciences, professor of department of morphology and
veterinary science of the Russian state agricultural university — MACA named after K.A. Timiryazev, Moscow,
Russia, e-mail: knil 1@mail.ru,

Kalmagambetov Murat Baitugelovich — candidate of Agricultural Sciences, Head of the Department of Feeding
Livestock Animals, Limited Liability Partnership “Kazakh Scientific Research Institute of Animal Breeding and
Fodder Production”. E-mail: animal feeding@mail.ru

Aubakirov Khamit Abilgaziyevich — candidate of Agricultural Sciences, Associate Professor of the Department
of Biotechnology, M.Kh. Dulati Taraz State University, Taraz, Kazakhstan. E - mail: hamit a57@mail.ru

Tlepov Anarbek Amreevich — candidate of Agricultural Sciences, Associate Professor of the Department of
Biotogi, M.Kh. Dulati Taraz State University, Taraz, Kazakhstan. E - mail: tlepov_anarbek@mail.ru




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 4, Number 374 (2018), 38 — 46

UDC 541.13

M. B. Dergacheval, A. K. Zhanabaeval,
D. S. Puzikova', V. I. Yaskevich', V. F. Gremenok®

'D. V. Sokolsky Institute of fuel, catalyse and electrochemistry, Almaty, Kazakhstan,
“State Scientific and Production Association «Scientific-Practical Materials Research Centre
of the National Academy of Sciences of Belarusy», Minsk, Belarus,

E-mail: a.k.zhanabaeva@mail.ru, gremenok@ifttp.bas-net.by

THE ELECTRODEPOSITION OF GALLIUM SELENIDE

Abstract. The electrochemical deposition of gallium selenide on a glassy carbon electrode from sulphate
electrolytes at a constant potential was carried out. The cyclic voltammetric curves of the glassy carbon electrode in
two different electrolytes were studied: sulfuric acid and citrate buffer solution containing gallium and selenium ions.
The influence of change in the concentration of gallium ions and the deposition potential on the composition of the
resulting precipitate is studied.Increasing of the gallium ions concentration from 6-10° M to 1-10" M at a constant
concentration of selenium ions 2-10° M in the electrolyte leads to an increase in the gallium content in the deposit
composition. It is established that in order to obtain the stoichiometric composition of the film, the content of gallium
(III) ions in the electrolyte must be many times higher than the content of selenium (IV) ions. The results of
elemental analysis of the precipitate confirmed that a film of gallium selenide with a content of 26.7 at% gallium was
obtained at a ratio of the concentration of gallium ions and selenium of 50: 1 in the sulphate electrolyte at a potential
of -0.8 V. Investigation of the morphology of the surface showed that a uniform coating of the surface of the glassy
carbon electrode is achieved at potentials of -0.8 and -0.9 V. X-ray phase analysis confirmed the presence of the
Ga,Se; phase in the resulting films.

Keywords: gallium selenide, electrodeposition, voltamperometry, thin films.

Introduction. Semiconductor compounds of the III-VI grouphaveattracted great attention of
researchers thanks to their suitable structural and optical properties for the application in photoelectronic
converters [1]. This group includes gallium monoselenide, GaSe which has hexagonal structure with an
optical width of band gap of 2.1 eV and contains Se-Ga-Ga-Se layers and gallium diselenide, Ga,Se;,
which has a cubic structure with 1.8-2.6 eV width of band gap [2, 3] and crystallizes in a-and B-structural
modifications. In Ga,Se;structure,one third of cationic centers is free and the structure of compound is,
therefore, defective.In turn, the defective compound is used in optoelectronic devices for the passivation
of heterogeneous compounds, for switching of the memory of light-emitting diodes [4], in combination
with GaP substrate [5]. There is a set of methods to obtain gallium selenide. They are the chemical depo-
sition from a vapor phase (CVD) [6], chemical transfer of vapor in vacuum [7], vapor-phase epitaxy [8],
heterovalent reaction of V-VI exchange [9], thermal evaporation [10] and molecular beam epitaxy [11, 12].
The most well-known Stokbarger-Bridgmen method [13] of obtaining gallium selenide monocrystals,
Ga,Se; is the synthesis at the directed crystallization when a quartz ampoule with material is stretched in a
special furnace and heated to 1473 K with the subsequent slow decrease in temperature. This method
requires high purity of materials, and high vacuum and temperature.

Thin Ga,Se;films can be obtained by the zol-gel technique at a crystal formation temperature [14].
Compared to the above described method, the electrodeposition method from aqueous solutions to obtain
thin films on conductive substrates has a number of advantages and is an inexpensive method making it
possible to control thickness, morphology and structure of film during deposition 15-17].In this work, the
conditions of gallium selenide electrodeposition on a glassy carbon electrode at a constant potential have
been studied.
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Methods of study. Voltammetric measurements on a disk glassy carbon electrode with 0.07 cm?
surface and gallium selenide electrodeposition on flat glassy carbon plates of 1.0 cm? area were carried out
in a three-electrode thermostatted glassy cell using a silver-chlorine reference electrode and a platinum
counter electrode.

Before the experiment, the electrodes were treated with fine abrasive 2000 paper, washed with dis-
tilled water and dried in the open air. The sulfate electrolyte with pH = 2.2 (0.45 M Na,SO,4 + 0.05 MH,SOy,)
and the citrate buffer electrolyte with electrolyte pH = 2.92 were used as background electrolytes. The
latter was prepared from 39.3 ml 0.1 M sodium citrate and 60.7 ml 0.1 M HCI. The solutions of gallium
and selenium salts (analytically pure), 0.1 M Ga, (SO*), 0.1 M NaHSeO; and 1 M GaCl; were used. The
concentration of gallium ions in these electrolytes was changed from 6-107 to 1.2-10" M and the con-
centration of selenium ions was maintained constant (2-10°M).

The deposition of gallium selenide was carried out at a constant potential maintained by GillAC
potentiostat with Version 5 ACM Instruments software, and at a temperature of 70° C that was maintained
by using the LOIP thermostat. The electrolyte mixing was carried out using MM3M magnetic stirrer.

After deposition, the films were washed with distilled water and dried in the open air. Elemental
analysis of the contents of components and micrographs of the surface of gallium selenide films were
made using the JEOL (Japan "JSM6610 LV") electronic scanning microscope with the capabilities of
microanalysis. The phase composition of the films was determined using the DRONE-4/07 instrument
with a Co-tube.

Results and discussion. Voltammetric measurements on a disk glassy carbon electrode. To deter-
mine the effect of the concentration of components in the electrolyte on the electrochemical process to
reduce the ions, the cyclic volt-amperometric dependencies (CVA) of glassy carbon electrode in a sulfate
electrolyte and citrate buffer solution were recorded. The scanning speed of potential was 20 mV/s in the 0
to -1.0 V range and in -1.0 to + 1.2 V range in case of inverse scanning. Eectrolytes with varying con-
centrations of gallium ions (6- 10°M, 1.2:10%M, 6-10° M, 8-10°M, 1-10" M and 1.2- IO'IM) at a constant
concentration of selenium ions (2-10°M) were investigated.

Figure 1 shows the CVA of a glassy carbon electrode for the reduction of Se(IV) u Ga(Ill) ions recor-
ded in the sulfate electrolyte. Apparently, the cathode current increases already at 0 V potential indicating
the reduction of Se (IV), which starts at more positive potentials. The Figure 1 sidebar shows the CVA of
Se(IV) (2-10” M) reduction against the background of sulfate electrolyte taken at a cathode potential scan
of + 0.3 to -1.0 V. The reduction of Se (IV) is accompanied by the emergence of two peaks at potentials
around zero V and at -0.5 V potential. The reduction processes and standard potentials of reactions are
described by the equations:

H,SeOs+4&+4H'=Se+3H,0 °=+0.740 V (1)
Se+28+2H "= H,Se E°=-0.400 V (2)
H,Se0;+68+6H =H,Se+3H,0 E°=+0.360 V 3)

In -0.5 V range of potentials, Se (IV) can be reduced according to equation (3) to form selenide ions.

Gallium ions are not reduced on a glassy carbon electrode in the studied range of potentials (figure 2).
The CVD of glassy carbon electrode in a sulfate electrolyte demonstrate the absence of current peaks as
the concentration of gallium ions changes from 5-10 to 1-107 M.

On adding gallium ions in the electrolyte (figure 1, curves 3-6), the current of the first peak changes,
the current peak shape at -0.5 V becomes smooth, and the reduction current lasts until -0.85 V and reaches
the hydrogen reduction range.

Analysis of the anode part of CVA testifies that at the maximum content of gallium in the electrolyte
equal to 1-10° M, a maximum amount of selenium is deposited over the electrode as a compound with
gallium. Selenium is oxidized from the compound at potentials close to + 1.0 V.

Se + 3H,0—H,;SeO; + 4H + 4e” 4)

The results show the formation of compound to proceed at -0.8 and -0.9 V potentials involving se-
lenide ions due to the chemical reaction of positively charged gallium ions with negatively charged sele-
nium ions.
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Figure 1 — The CVA of glassy carbon electrode in a sulfate electrolyte at various concentrations of selenium and gallium ions.
1 — support electrolite; 2-6 — Se(IV)-2-10° M; Ga(Ill): 3 — 6:107; 4 — 1.2:102; 5 - 8:10; 6 — 1-10""M. Side bar: Se(IV)-2:10°M
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Figure 2 — The CVA of glassy carbon electrode in a sulfate electrolyte at a various content of gallium Ga(III) ions:
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Figure 3 — The CVA of glassy carbon electrode in a citrate buffer solution at a constant concentration of selenium ions and
various concentrations of gallium. 1-4) Se(IV)=2-10"°M; Ga(Ill): 1)6:107; 2) 1.2:107; 3) 6:10%; 4) 8:10”M
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The CVA in citrate buffer solution shows that in case of joint presence of selenium and gallium ions
in the electrolyte the reduction currents increase with an increase in the concentration of gallium. When
the content of Ga (III) is from 6-107 to 1.2-10” M, profile curves coincide with those shown in figure 1 for
the sulfate electrolyte. As the concentration of gallium increases (figure 3, curve 3.4) to 8-10% M, the
reduction currents at E=- 0.5 V increase and at E=- 0.85 V there appears an additional distinct current peak
that can characterize the reduction of gallium ions on a glassy carbon electrode covered with selenium.
Analysis of the anode branch of CVA also indicates that in the process of reduction on the electrode there
forms a deposit of selenium compound with gallium, the oxidation potential of which lies within +1.0 V
(figure 3).

Based on the results, the -0.8; -0.9 V range of potentials was selected to conduct the potentiostatic
deposition of gallium compounds with selenium on a glassy carbon electrode.

Electrodeposition of gallium selenide in sulfate electrolyte. The electrodeposition of gallium ions
was carried out at 6-10°M concentrations of gallium ions and 2-10° M concentrations of selenium ions at
-0.8 V potential and 70 °C temperature. The resulting film was investigated by electron scanning micro-
scope with the capabilities of microanalysis that showed 0.03 at% content of gallium. Further, the con-
centration of gallium ions was increased to 1.2:10% M, and electrodeposition was carried out at -0.8 and -
1.2 V potentials. The elemental composition was studied and micrographs of the surface of resulting films
were made (table 1).

Table 1 — The elemental composition of as-deposited gallium selenide film on glassy carbon at various potentials (at%)

Substrate Electrodeposition conditions Electrolyte composition
E=-0.8V
Ga-0.51%
GC-93 T=70°C 0
t = 30 minute Se - 99.49%
E=-12V .
GC-9%4 T=70°C Ga - 0.54%
= i Se - 99.41%
t = 30 minutes

Table 1 shows that the content of gallium in the deposit has increased to ~ 0.5 at%. The shift of re-
duction potential to the negative side has affected weakly the increase of gallium.

SElI  20kV WD11mm SS544

Sample

Figure 4 — The micrograph of the surface of films (at 3000 magnification): a — at -0.8V potential; b — at -1.2V potential

The micrograph of resulting sample surface in Figure 4a shows the formation of separate large grains
with 4.2- 3.3 um diameter. The reduction at -1.2 V potential when there starts the parallel reduction of
hydrogen, has resulted in disturbance of deposit uniformity due to the formation of filamentary fibers
(figure 4b).

In the subsequent experiments, the content of gallium ions in the electrolyte was increased,
maintaining a constant concentration of selenium ions equal to 2:10° M. Table 2 shows the results of
analysis of the deposited films at -0.8V, -0.9 V and -1.0 V potentials. The best result on the content of
gallium, 7.2% is shown by the experiment conducted at -0.8 V potential.
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Table 2 — The elemental composition of as-deposited gallium selenide film on glassy carbon at various potentials,

and the surface micrograph

Electrodeposition Electrolyte Content in the .
Substrate conditions composition | deposit, at% Micrographs
GC-95 E=-1.0V 6:102M Ga-6.7;
T=70°C Gay(SO4)3 Se-93.3
t=30 minutes 2:10°M
NaHSeO;
GC-96 E=-09V 6:102M Ga-4.5
T=70°C Gay(SOy)3 Se-95.5
t=30 minutes 2:10°M
NaHS603
GC-97 E=-0.8V 6-10°M Ga-72
T=70°C Gay(SOy)3 Se—92.8
t=30 minutes 2:10°M
NaHS603

The micrographs in table 2 show that the size grain of the resulting deposit depends on the deposition
potential and the content of gallium in the deposited film of gallium selenide.
For further experiments, 1 M GaCl; solution was used as a source of gallium ions and their
concentration in the electrolyte was increased to 1.0-10" M at a constant concentration of selenium ions,
2:10° M. Electrochemical deposition of gallium selenide was carried out at -0.8 and -0.9V potentials.
Cleaned and polished glassy carbon substrates were used. Upon electrodeposition, uniform and thick films

of red-brown color were obtained and their composition and surface were studied by the scanning electron
microscopy method.

Table 3 — The elemental composition of as-deposited gallium selenide film over glassy carbon
at E=-0.8 V and E=-0.9 V potentials within 30 minutes

Substrate Electrodeposition conditions Electrolyte composition Contents of components in the film, at.%
E=-09V 110" M GaCl, Ga 15.1
GC-110 o 3
T=70°C 2-10” M NaHSeO; Se 84.9
GC-111 E=-09V 1-10" M GaCls Ga 15.9
T=70°C 2:10° M NaHSeO; Se 84.1
GC-112 E=-0.8V 1-10" M GaCl, Ga 26.7
T=70°C 2-10° M NaHSeO; Se 73.3

— 4y ——
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As shown in the Table, at -0.8 V potential, within 30 minutes, at a concentration of 1.0- 10" M GaCl,
and 2-10° M NaHSeO; on a glassy carbon electrode there forms a film with a maximum content of
gallium (26.7 Al%). Figure 5 shows a micrograph of the surface of gallium selenide films deposited under
the conditions of Table 3. One can see that the even distribution of globules is disturbed by the
accumulation of coarse crystals consisting of smaller particles. Figure 5b shows the emergence of
dendrites in the form of flowers, which is typical for the deposited films of gallium with selenium.

SEI  20kV WD7mm  §549 x3,000  Sum — SEl  20kV WDémm 5530 x3,000 Spm SEI 20KV WD7mm  SS30 %3000  Spm —
[

Sample 6337 03 Apr 2017 Sample 6347 03 Apr 2017 Sample 354 03 Apr 2017

Figure 5 — The micrographs of the surface of films:
a—E,=-09Von GC-110;b-E,=-09Von GC-111;¢c—E,~=-0.8V on GC - 112

The homogenous formation of spheres with 0.5, 1.1 um diameter is most typical for the deposits
produced by electrodeposition at E,. =-0.9 V.

304
25
20+
Figure 6 — 2 154
The dependence of the content of gallium =
in the deposited film on the concentration of gallium ions 104
in the electrolyte at a constant potential of -0.8 V
and Se=2-10" M concentration 5
0 -

Gargagy

In figure 6, one can see an increase in the content of gallium in the composition of Ga,Se; film at
1.10"M GaCl; concentration in the support electrolyte.

Thermal treatment of electrodeposited films. To confirm the phase composition and carry out X-ray
phase analysis, the deposited films of gallium selenide were annealed in a muffle furnace in atmospheric
air by a two-stage process: first, at 200° C during 10 minutes,and second time at 500° C during 15
minutes. After annealing, the film acquired a grey color, the adhesion to substrate was dense, and the
surface was homogeneous.

X-ray phase analysis of thin films of gallium selenide electrodeposited on glassy carbon plates was
made according to the conditions of table 3. Figure 7 shows the bar radiograph indicating the dependence
of the intensity of X-ray reflexes on the interplanar spacings. One can see that graph 7 contains Ga,Ses,
phase reflexes corresponding to the interplanar spacings 1.93, 1.94, 3.15 according to the ASTM tables. It
is noted that the intensity of reflexes increases with an increase in the content of gallium in the deposit.
The radiographs also show strong reflexes from the glassy carbon (GC) substrate, since the resulting films
do not exceed the thickness of 5 microns. The selenium oxide impurity may indicate the oxidation of a
part of selenium on the surface during annealing.
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on the interplanar spacing for The pattern of gallium selenide film surface
GC - 112 (glassy carbon sample) (table 3) (sample GC-112)

Study on the morphology of the surface of films after thermal treatment was performed using an
optical microscope and an atomic-forced microscope, JSPM 5200 (JEOL Japan).
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Figure 9 — The pattern of GC-112 sample surface obtained by atomic-force microscopy

The pattern produced by the optical microscope is an evenly coated surface of the deposit (figure 8).
The results of atomic-force microscopy (AFM) show that the coat height reaches 5 microns after an-
nealing. The film surface grows in one direction and on the 25x25 pm stretch represents planes growing in
parallel.

Conclusions. The electrochemical deposition of gallium selenide on a glassy carbon electrode from
sulfate electrolytes at a constant potential has been carried out. Gallium selenide films of up to 5-micron
thickness, with the content of 26.7 at% gallium and 73.3 at% selenium have been produced. The
composition is close to the stoichiometric composition of Ga,Se; compound. X-ray phase analysis has
confirmed the presence of Ga,Se; phase in the resulting films. Study of the surface morphology has shown
that uniform coating of the glassy carbon electrode potentials can be achieved at -0.8 and -0.9 V
potentials.

The work was carried out under the grant of the Ministry of Education and Science of the Republic of
Kazakhstan AP05130392 on the theme: "Increasing of energy efficiency of photoelectrochemical solar
cells due to application of new semiconductor materials".
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1}1. B. CokosbCckuit aTbIHAAFbI )KaHAPMaii, KaTalu3 jK9HE JIEKTPOXUMUSI MHCTUTYTHI, AnMatel, KazakcraH,
2Benapycr; FBUIBIM aKa/IEeMUSICBIHBIH MaTepUalITaHy FhUIBIMU-ITPAKTHKAJIBIK OpTaiblFbl, MUHCK, benopyccus

TAJIMI CEJEHUJITH SJIEKTPOTYH/IBIPY

AnnoTtanusi. TypakThl NOTEHIIMAIA KYKIPT KBIIIKBUIABI SJIEKTPOIUTTEH TaJIMH CENCHUAIH IIBIHBI KOMIPTEKTI
ANIEKTPOATA SICKTPOXUMISIIBIK TYHABIPY >Kypri3inmi. IIBHBI KeMIpTEKTi 3JEKTPOINTHIH HUKIAIK BOJIBTaMIIEpPIIi
KHUCBHIKTApHI TAJINH KOHE CEeH HOHIAPHI 0ap eKi TYPII ANEKTPOIHUTTE: KYKIPT KBIIKBUIIBI )KOHE ITUTPATTHI Oydepi
epringi me 3eprrenni. Kabar KypaMblHa rautnii HOHBIHBIH KOHIIEHTPAIMACHIHBIH ©3Tepici MEH TYHBIPY MOTEHIIHA-
JBIHBIH 9cepi 3epTTenmi. ['annmii HOHBIHBIH KOHIICHTPAIUSCHIH 6-10°M -nen 1-10"! M-re neitin YJIKeWTKeHae TyHOa
KypaMblH[a TaJUIMHIBIH MaKCHMaJbIbl KYpaMbIHA alblll KeJeli, ©3 Ke3eriHae ceJeH HOHBIHBIH KOHIEHTPAIHs-
bl TypakThl 2-10°M Gombin Kamagsl. CTEXHOMETPHSIIBIKKA KYpPaMIarbl Kadar ay YIIiH 3JEKTPOJHNTTE TayUIhd
nonsl (II1) cenen nonsiHa(IV) Kaparanma apTeIFbIpaK 00J1ybl KepeK. TyHOaHbIH AJIEMEHTTIK aHAIM3 HOTHXKECl KYKIpT
KBIIIKBUIABl DJIEKTPOJIUTTE T'aJUIMH HMOHBIHBIH CEJIeH HMOHBIHA KaparaHlla KOHUEHTPALMSCHIHBIH KaTbiHachl 50:1
bosranna, -0,8B moTeHIManbHAa KypamMbiHaa 26,7 at% rajumaid 6ap ajablHATHIHBIFBIH aHBIKTaAbl. beTTiH Mopdoio-
THSCBIHBIH 3epTTEyJIepl IIBIHBI KeMipTeri anektponsl Oerinzae -0,8 xone -0,9 B noreHnmannapeinaa Oipkenki xa-
OBIHIBI TY3UIETIHAIrIH KepceTTi. PeHTreHodasanplK aHamM3 HoTWKeci anblHFaH Kabarrapaa Ga,Se; ¢as3achIHBIH
0ap eKCHIIITiH pacTabl.

Tyiiin ce3aep: ranamii ceneHu, JEKTPOTYHABIPY, BOJIBTAIMEPMETPHS, KYKa Kabarrap.
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"MuctuTyT TonNmBa, Karanusa u snekrpoxumun um. JI. B. Coxonbsckoro, Anmarsl, Kazaxcran,
2Haquo-npaKTquCKI/Iﬁ LIEHTp MarepuaioBeieHns benopycckoil akanemuun Hayk, MuHck, benopyccus

SJIEKTPOOCAKIEHHUE CEJIEHUIA I'AJIJINA

AnHoTanus. [IpoBeeHO MEKTPOXUMHUECKOE OCAKICHNE CEJIEHHU 1A FaJUIHUs Ha CTEKJIOYIJIEPOAHOM BJIEKTPOIe
U3 CEpHOKHUCIBIX JJIEKTPOJIMTOB IPH IOCTOSHHOM IoOTeHnuane. lccnenoBaHbl IMKIMYECKHWE BOJbTAMIIEPHBIE
KPHBBIE CTEKIIOYTJIEPOJHOTO 3JIEKTPOJia B JIBYX Pa3JIMUHBIX HIJICKTPOJIMTAX: CEPHOKHCIOM M LUTPATHOM OydepHOM
pacTBope, CoAepIKaIINX WOHBI TAJUTHSA U celicHa. VcciaeIoBaHo BIISTHIE U3MEHCHUST KOHIICHTPAIMH WOHOB TaJUIHS U
TIOTEHIMAIA OCAKICHHS HA COCTAB MOJTY4aeMOro 0Ca/Ka. YBeNeUeHHe KOHIIGHTPAIHH HOHOB Ta/utus ot 6-10° M 1o
110" M 1pu mocTOsHHO# KOHIEHTpaLy HOHOB cenera 2-10° M B 31eKTpONnTe IPHBOANT KYBEITHUCHHIO COIEp-
JKaHWSA TaUTHsl B COCTaBE OCANKa. YCTAHOBIICHO, YTO U TIONYYEHHUS CTEXHOMETPUYECKOTO COCTaBa ILUIEHKHCO-
nepxkanne noHoB Taumms(Ill) B amekTponauTe AOHKHO BO MHOTO pa3 MPEBBINIATH coAep)kaHne MOHOB ceneHa (IV).
Pe3ynbTaThl 37€MEHTHOTO aHANHM3a0CaaKa MOATBEPAWIH, YTO MPHU COOTHOIICHWH KOHIEHTPAIMA MOHOB TaJUIHA U
cemeHa 50:1 B CEpHOKHCIIOM 3JIEKTpONHTE, Tpu noteHnmaie -0,8B momy4umim ,IuleHKy CelleHuaa Tajuius ¢ Colep-
xanueM 26,7 at% rammis. MccnenoBanue Mop(hoJoruy MOBEPXHOCTH IOKA3aJI0, YTO OJHOPOIHOE MOKPBITHE I0-
BEPXHOCTH CTEKJIOYTJIEPOJIHOTO AJICKTPOAa JocTuraercs npu noreniuaiax -0,8 u -0,9B. Pentrenodasossiii anamms
nonTBep AT Hanmuue (pas3bl Ga,SesB MOTYYSHHBIX IICHKAX.

Ki1ioueBble ¢10Ba: CelEeHH] rajulns, JJIEKTPOOCAXKICHUE, BOJIBTAIIMEPMETPHSI, TOHKHE TUICHKH.
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MEAT PRODUCTIVITY OF THE YOUNG STOCK
OF THE KAZAKH JABE HORSES
AFTER THE AUTUMN FATTENING

Abstract. In the article, some zootechnical measures that allow to significantly increase the quantity and quality
of horse meat in the conditions of autumn fattening are considered. Proceeds from the sale of young animals are
doubled for each colt, both due to the increase in live weight (41.6-48.5 kg), and due to higher prices for horse meat
of higher fatness (1000-1200 tenge per 1 kg of meat).

During a relatively short period of fattening (76 days), the young stock, released from the summer heat in a
state of lower average fatness, reached the highest condition. Studies have shown that during the first 20 days of
feeding, the average daily gain of colts reached 1160-1400 g per day. Then on the 30th day of feeding, the average
daily gain decreases and reaches 750-840 g, and at the end of the fattening on the 70th day of feeding - 20-100 g.

When slaughtering young horses after autumn fattening, carcasses were obtained with a high slaughter yield
(53.8-56.5%), a large content of pulp (78.3-82.5%) with a relatively low bone content (17.5-21.7 %). The highest
yield of pulp in all groups of young animals was in the first grade (47.5-50.6%), then in the second grade (32.7-
34.8%). The yield of pulp outside the grade (kazy + zhal) reached 14.3% in 6-month-old colts, 17.5% in 18-month-
old colts and 18.7% in 18-month-old colts. Offal products are of great importance in the future use of horse breeding
reserves.From the colts of different ages, a mass of the tongue was obtained from 0.48 to 0.83 kg, the liver from 2.51
to 4.68 kg, the kidney from 0.91 to 1.41 kg, the heart from 1.07 to 2.64 kg. From the small colon, a delicacy product
like karta is made, the length of which reaches 0.7-1.9 m. The thin intestine is used as a shell for kazy and chuzhuk,
its length is from 14.7 to 16.9 m.

Net profit from the sale of colts of different ages for meat ranges from 46.2 to 112.2 thousand tenge. The
profitability is high from 59.8 to 76.4%.

Keywords: young stock, growth, carcass, slaughter yield, pulp, bones, offal, profit, profitability.

Introduction. Productive horse breeding in Kazakhstan is a promising, developing and highly
efficient livestock sector. In terms of meat productivity, horses are not inferior to specialized breeds of
cattle. Slaughter yield in horses reaches 52-60%, and the yield of meat in carcasses is up to 81% [1]. Meat
has a high nutritional value due to a complete set of essential amino acids and a favorable ratio between
them, as well as the presence in it of biologically valuable fat. Horse meat is recognized as a dietary food
product[2].

Favorable conditions for diversified animal breeding, including horse breeding, are available in all
regions of Kazakhstan. The presence of large areas of natural forage lands [3], where it is possible to keep
horses all year round at the pasture, combined with an abundance of gramma grass, good watering and
absence of bloodsucking insects on pastures (zhailau) promote the development of productive horse
breeding and the production of cheap products.

However, the efficiency of meat horse breeding in the areas of herd horse keeping is constrained by
the fact that local Kazakh horses of these regions have insufficiently high live weight, undersized and late-
ripening, since they finish their growth by 6-7 years. At the same time, local Kazakh horses are well
adapted to the harsh conditions of pasture and winter-grazing keeping. Therefore, the development of meat




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

horse breeding in the areas of herd horse keeping is associated with the problem of increasing the meat
qualities of local Kazakh horses [4].

One of the methods for the most rapid increase in live weight, size and early maturity is the crossing
of local Kazakh mares with stallions of Kushum, Mugalzhar breeds and Kazakh Jabe type.

In modern conditions, the vital need is to find new methods of work in horse breeding, which would
ensure the acquisition of horses that meet the modern requirements of productive horse breeding in
relation to local conditions.

Practice has shown that these requirements are met by the newly created Embensky and Kozham-
berdinsky inter-breed types of Mugalzhar breed [5], the Jangali factory type of the Kushum breed [6] and
the Seleti factory type of the Kazakh horses of Jabe type [7] grown in pasture and winter-grazing keeping
and steadily transferring their economically important traits to young stock.

The main goal of breeding horses of newly created intra-breed and factory types of domestic breeds is
the production of meat based on the year-round use of natural pastures. Now they are used as improvers of
local Kazakh horses in various natural and climatic zones of Kazakhstan.

The object of the research is the young stock of the Seletinsky factory-type of the Kazakh Jabe
horses of the stud farm "Altai Karpik Saydaly Sarytoka" of the Irtysh district of the Pavlodar region.

The aim of the work is to study the meat productivity of young stock of the Kazakh horses of Jabe
type of different ages after the autumn fattening.

Methodology of the work. For the experiments, three groups of colts were singled out at the age of
6, 18 and 30 months for autumn fattening. The technology of keeping young animals in the "Altai Karpik
Saydaly Sarytoka" stud farm in the Pavlodar region was typical of the herd breeding zone. The mainte-
nance of young horses at fattening was pasture without additional feeding. Autumn fattening was carried
out from early October to mid-December on feather grass-fescue-sagebrush pastures [8].

When setting and at the end of the fattening period, all experimental stallions were weighed. The
increase in live weight over the fattening period and the ability of battening were determined by weighing
every 10 days [9].

Before setting up the fattening experiments, individual weighing of the stallions on the electronic
scales, recording the brand numbers, determining the age and fatness of the colts were carried out. The
fatness was determined in accordance with the requirements of GOST 32225-2013 [10].

In order to study the meat qualities of stallions of different ages, control slaughter was carried out at
the slaughterhouse of the stud farm using the ARSRI of horse breeding methods [11] and in accordance
with the technological instructions [12] adopted in the meat industry.

For a more objective assessment of the marketability of meat, the horse carcasses were butchered
according to the scheme adopted for the state trade network of the Republic of Kazakhstan according to
ST RK 1303-2004 [13]. Each of the cuts obtained during the butchering of horse carcasses has a specific
purpose. To make zhal, fatty crest of the neck was used. Backrib part (from the 7th to 12th rib) with pulp
served to produce kazy.The upper layer of muscle tissue with fatty watering from the silverside went to
the production of zhaya. Cutting from the outer back-lumbar part was used to make the products of sur-et.
Muscular tissue of the cervical and humeroscapular parts with the addition of internal fat went to the
production of sausage products of chuzhuk. Karta was produced from the small colon.

The economic efficiency of fattening of colts of different ages was established on the basis of the
following indicators:

- productivity in kg per head;

- fattening costs;

- cost of 1 dt of gain;

- profit from fattening;

- profitability.

The data obtained in the experiments were processed biometrically [14].

Results of the work. The fattening qualities of young Kazakh Jabe horses. Fattening of horses is one
of the most important economic measures that allow to increase the production of horse meat and improve
its quality by grazing on natural pastures [15,16]. Using the biological features of herd horses and feather
grass-fescue-sagebrush pastures of the steppe zone of the Irtysh region, we increased the production of
horse meat, increased fatness and profitability.In summer, because of the heat and a large number of
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bloodsucking insects, horses lose their fatness. In the fall period, with precipitation falling, the secondary
vegetation of cereal and wormwood associations takes place. During this period we conducted autumn
feeding, the results of which are given in table 1.

Table 1 — Results of the autumn fattening of young stock (nby 10)

) Age in months
Indicators

6 18 30
Duration of fattening, days 76 76 76
Live weight at the beginning of fattening, kg 171.2+1.38 288.7+2.09 342.4+2.96
Live weight at the end of the fattening, kg 215.6+2.17 330.342.53 390.9+3.04
Live weight gain, kg 44.4+0.79 41.6+0.98 48.5+1.02
Average daily gain, g 584.2+11.76 547.4+10.95 638.1+12.06

As can be seen from the data of Table 1, in the autumn period the young horses of all the groups had
a high gain in live weight. In 6 and 18 months-old colts, the increase was mainly due to the growth of
muscle tissue, and in 30 months-old - due to muscular, and also due to large deposition of adipose tissue
[17, 18]. The highest average daily gain in stallions was observed in 30 months old youngsters (638.1 g)
compared to 6 and 18 months old colts, the difference was 9.2 and 16.6%.

Thus, during the autumn fattening, the colts after the summer heat, having a lower average fatness in
a relatively short period of time, have reached a higher average fatness.

It was established that the stallions of all three age groups during the first 20 days of fattening (from
October 1 to October 20), when the secondary vegetation starts, is rapidly added to the live mass. The
character of the curve of the average daily live weight gain in all three groups of young animals was al-
most the same. A few high average daily gain during the first 20 days of feeding are observed in
30 months old colts of 1400 g and in 18-month-old horses of 1200 g. In 6 months old colts, this figure was
1160 g. Then, on day 30, the average daily gain in all groups of young stock declines. By the end of the
fattening, the average daily gain reaches 20-50 g per day.

The high average daily growth of young horses during the first 20 days of feeding is explained by the
ability of horses to quickly compensate for the loss in mass in a relatively short period of time during the
summer heat, besides, in the autumn period, the grass stand has the excessive nutritional value [19]. At the
beginning of fattening in the body of horses, there is a rapid growth of muscle tissue, and at the end of the
feeding, there is the deposition of fatty tissues [20]. When the horses attain a higher average fatness, the
average daily gain in experimental stallions decreased to 50-20 g per day.

Meat productivity of young stock after the autumn feeding. In vivo evaluation of horses in terms of
the size of live weight, growth intensity and body type do not fully characterize their meat productivity.
Therefore, in zootechnics, the following main indicators were adopted to characterize the meat produc-
tivity and quality of meat: yield of the carcass, slaughter yield, mass of muscle and fat tissue, content of
edible parts of carcass, chemical composition and calories of meat [21].

The most valuable in terms of meat quality are horses, capable of slaughtering a large yield of carcass
and pulp at a relatively low content of bones.

Quantitative and qualitative indicators of meat productivity are determined by hereditary, pedigree
and individual characteristics of horses, technology of keeping, and other non-hereditary factors [22].

In order to study the meat qualities of colts of different ages, they were slaughtered at the slaughter-
house of the stud farm after the autumn fattening (table 2).

Table 2 — Meat productivity of colts of different ages (nby 2)

. Age in months
Indicators
6 18 30
Preslaughter live weight, kg 214 331 389
Weight of carcass, kg 121 178 216
Slaughter yield, % 56.5 53.8 55.5
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As can be seen from the data in Table 2, according to the weight of the carcass, 30-month-old
stallions outperform the young stock at 6 and 18 months old by 75.5 and 21.3%. The largest slaughter
yield (56.5%) was for colts of 6 months age, with a gradual decrease with age. The size of the slaughter
yield primarily depends on the size and volume of the gastrointestinal tract, especially in horses kept year-
round at the pasture forage.

All carcasses of the colts of the studied groups were visually assessed. Since all the stallions had ar
above average fatness, then within a single age there was no noticeable difference in the fatty watering of
the carcasses; in the carcasses of 6 and 18 months old colts, the color of the bacon was white, and in the
carcasses of 30-month-old stallions it was pale yellowish.

In the carcasses of the 6 months old colts, the fatty watering evenly covered the entire dorsal part,
with an increase in the thickness of fat to 1 cm on the lumbar part. On the upper part of the carcass, the
fatty ridge was slightly manifested.

In the carcasses of colts at the age of 18 months, the fatty crest was 1.5-2.0 cm of thick. In the
carcasses of this age, deposits of adipose tissue on the abdominal wall and especially in the groin are
noticeable.

In the carcasses of the stallions of 30 months of age, the fat crest was well expressed, its thickness
reached 3 cm. The fat layer on the rib part of the chest, back, waist and abdominal part is well pronounced.

In the process of the ontogeny of horses, various parts of the body grow unevenly. The axial part of
the skeleton and the corresponding musculature grows most intensively than the peripheral parts [23].
Based on this, we studied the change in the mass of different parts of the carcass of colts of different ages
(table 3).

Table 3 — Weight ratio of different parts of the colts carcasses of different ages (in kg)

Age in months
Parts of the carcass

6 18 30
Slaughter 0.8 1.9 2.1
Zhal 0.5 1.6 2.9
Humeroscapular 40.9 58.1 68.9
Shank 1.9 2.4 3.0
Dorsal 7.6 13.8 18.7
Kazy 14.0 26.0 32.9
Back 49.2 66.7 79.6
Flat bone 3.6 3.9 4.1
Shin 2.5 3.6 3.8
Whole carcass 121 178 216

From table 3, it can be seen that the largest weight falls on the back part in all three groups of colts
(from 49.2 to 79.6 kg), followed by humeroscapular part (40.9-68.9 kg), the cut of the kazy (14.0-32.9 kg)
and the dorsal part (7.6-18.7 kg).

The least amount falls on such parts of the carcass as a flat bone (3.6-4.1 kg), shin (2,5-3,8 kg), shank
(1.9-3.0 kg) and slaughter (0.8-2.1 kg).

When studying the morphological composition according to varieties and the whole carcass of the
stallions, the ratio of the trimmed meat and bones was determined (table 4).

Table 4 — Morphological composition of the carcass of stallions of different ages

. Composition of the carcass
- Qfﬁths Weight E; carcass, Pulp Bongs
kg % kg %
6 121 94.8 78.3 26.2 21.7
18 178 146.8 82.5 31.2 17.5
30 216 177.6 82.2 384 17.8
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From the data in table 4, it can be seen that the morphological composition of carcasses of stallions
of different ages was not the same. The yield of pulp in the carcasses of 18 and 30 months old colts was
52.0 kg (54.8%) and 82.6 kg (87.1%) higher compared to 6-month-old colts. The absolute content of the
bones in the carcasses of 18 and 30 months old colts was more, but on the relative content of bones at
6 months old colts, these figures were higher by 4.2 and 3.9%. By the yield of pulp per 1 kg of bones,
in colts, the large differences were not observed, so in 6 months old colts they were equal to 4.4 kg, in
18-month-old stallions - 4.7 and in 30 monthly colts - 4.6 kg.

Individual varieties of carcasses are characterized by the different ratio of muscle tissue to other
tissues. This is due to the peculiarities of the anatomical structure and the nature of the work performed by
this or that part of the body.

The best in the nutritional values are those varieties of the carcass that contain the largest amount of
muscle and fat tissue, with a low bone content (table 5).

Table 5 — Ratio of tissues in carcass by varieties in stallions of different ages

Age in months
Parts of th.e carcass Tissues 13 30
by varieties
kg % kg % kg %
Pulp 0.5 0.53 1.6 1.1 2.9 1.6
Zhal
Bones - - - - - -
Pulp 13.1 13.82 24.1 16.4 30.3 17.1
Kazy
Bones 0.9 34 1.9 6.1 2.6 6.8
) Pulp 48.0 50.63 69.8 47.5 84.8 47.7
Variety 1
Bones 8.8 33.6 10.7 343 13.5 35.1
) Pulp 33.0 34.81 494 33.7 58.0 32.7
Variety II
Bones 11.5 43.9 12.6 40.4 15.0 39.1
) Pulp 0.2 0.21 1.9 1.3 1.6 0.9
Variety 111
Bones 5.0 19.1 6.0 19.2 7.3 19.0
Pulp 94.8 100 146.8 100 177.6 100
The whole carcass
Bones 26.2 100 31.2 100 38.4 100

Table 5 shows that the yield of pulp in different varieties of carcasses in stallions of different ages is
not the same. The highest yield of pulp in all groups of young stock is observed in Variety I (47.5-50.6%)
and in Variety II (32.7-34.8%). The least amount of pulp is contained in the Variety III (0.21-1.3%).

A large content of bones in all groups of horses is contained in Variety II - from 39.1 to 43.9%, then
in Variety I - from 33.6 to 35.1% and in Variety II - from 19.0 to 19.2%. Zhal and kazy belong to the
outside of the variety, here the content of bones was from 3.4 to 6.8%.

In the meat of the 6 monthly colts there was 9.0%of fat, 20.3% of protein, in 18 months old stallions -
14.2 and 19.4%, respectively. In the meat of 30 monthly stallions, the fat content is higher - 21.4%, but the
protein content is less - 17.6%. These data are consistent with the work of other researchers [24], who note
that the amount of protein in horse meat varies between 16.9-22.6% and fat - 11.8-24.5%.

As you know, some national products made of horse meat, are in great demand among the local
population (figure 1-3).

Such dishes as zhal, zhaya, kazy are rightfully considered delicatessen. They are distinguished by
high nutritional value and good taste qualities.

Output of offal. The growth of internal organs characterizes the general development and state of
metabolic processes in the body. The early ripeness of animals and feeding have a great influence on their
development.

In more early ripened animals, internal organs finish their growth earlier than late-ripened ones.

With full-fledged feeding, the growth terminates quickly and an adult animal is formed, in connection
with which the completion of the formation of internal organs occurs earlier [25].
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Figure 1 — Zhal (fatty crest of the neck)

Figure2 — Cut of zhaya
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Figure 3 — Kazy

According to the methodology [11], all organs were divided into offal products of the first and second
categories. The offal products of the 1st category contained liver, kidneys, heart, tongue and meat
trimmings.

The by-products of the second category contained stomach, intestines, lungs, diaphragm with trachea.
At the slaughtering house of the stud farm, the small colon goes for processing for karta, and a shell for
kazy and chuzhuk is made from the thin part of the intestine. Data on yields of offal are given in table 6.

Table 6 — Absolute and relative yield of the offal of the I and II categories

Age in months
Name 6 18 30
of the offal mass, % mass, % mass, %
kg to the carcass kg to the carcass kg to the carcass
Tongue 0.48 0.40 0.72 0.40 0.83 0.38
Liver 2.51 2.07 3.80 2.13 4.68 2.17
Kidneys 0.91 0.75 1.05 0.59 1.41 0.65
Heart 1.07 0.88 1.79 1.00 2.64 1.22
Meat trimmings 227 1.87 3.50 1.97 4.28 1.98
Total of the 1% category offal 7.24 5.98 10.86 6.10 13.84 6.41
Lungs 1.92 1.59 2.88 1.62 3.32 1.54
Spleen 0.47 0.39 0.90 0.50 1.19 0.55
Diaphragm and trachea 1.65 1.36 3.40 1.91 5.28 2.44
Total of the 2™ category offal 4.04 3.34 7.18 4.03 9.79 4.53

From Table 6 it can be seen that the absolute mass of internal organs increases with age of stallions,
and their relative weight decreases or remains without significant changes. These data indicate that the
development of muscle tissue and skeleton is a longer process than the development of internal organs.

When analyzing the weighing data of internal organs, their increase with age was revealed. So the
absolute weight of the liver in 30 and 18 monthly colts is on 2.17 and 1.29 kg greater, respectively, of
kidneys - on 0.50 and 0.14 kg, of heart - on 1.57 and 0.72 kg, of spleen - on 0.72 and 0.43 kg.

It was found that the length of the thin intestine in 6 months old colts was 14.7 m, in 18 monthly
stallions - 16.2 m and in 30 months old colts - 16.9 m. The length of the small colon was 0.7, 1.2 and
1.9 m, respectively.
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Economic efficiency of fattening of horses of different ages. The technology of herd horse breeding
provides for the year-round keeping of horses on pasture.

Production is based on the organization of feeding of horses on natural pastures, as the cheapest way
of its production. As a basis for calculating the economic efficiency, the cost of fattening for young
animals was taken in 6, 18 and 30 months age, their cost and income from the sale of stallions for meat
(table 7).

Table 7 — Economic efficiency of fattening of the Kazakh horses of Jabe type of different ages

Age in months
Indicators

6 18 30
Live weight after fattening, kg 215.6 330.3 390.9
Live weight gain, kg 44.4 41.6 48.5
Mass of carcass, kg 121 178 216
Expenses for fattening, tenge 23000 36000 48000
Cost of 1 dt of growth, tenge 51802 86538 98960
Purchase price of 1 kg of meat, tenge 1000 1100 1200
Revenues from sales, tenge 121000 195800 259200
Profit, tenge 46198 73262 112240
Profitability, % 61.8 59.8 76.4

From the data in table 7 it can be seen that higher profits were received from 30 and 18 monthly colts
(112240 and 73262 tenge) compared to 6 monthly stallions (46198 tenge). However, the profitability is
higher in 6 months old and 30 months old stallions by 2.0 and 16.6% compared to 18 monthly stallions.

Thus, during the autumn period, the fattening of young Kazakh Jabe horses of different ages gives a
high economic efficiency and allows not only to pay back all costs due to the increase in live weight and
fatness, but also to bring sufficient net profit.

Discussion of the results. The growth and development rates of young horses of the Kazakh Jabe
type are expressed in intensive growth with favorable and decreasing growth rates in unfavorable seasons
of the year. During the autumn feeding, stallions of different ages gained live weight. So, for 76 days of
fattening, 6-month-old colts gave 44.4 kg of live weight gain, and 18 and 30 monthly stallions - 41.6 and
48.5 kg. The average daily gain, in this case, was 584, 547 and 638 grams per day, respectively. When
analyzing the dynamics of the average daily live weight gain, it can be seen that the highest growths in
stallions of all ages are observed in the first 20 days of feeding from 1160 to 1400 g, in the next 20 days,
the gain decreased slightly and ranged from 580 to 700 g per day. At the end of the fattening period, the
average daily gain was low and amounted to 20 to 100 g.

Conclusions. Meat productivity of young Kazakh horses of Jabe type of different ages after the
autumn fattening has been characterized by high values. Thus, at slaughter, the carcass mass in 6 monthly
colts has reached 121 kg, in 18 monthly colts - 178 kg and in 30 monthly stallions - 216 kg. The slaughter
yield was 56.5; 53.8 and 55.5%.

When studying the morphological composition of carcasses in colts of different ages, it was
established that in 6 months old colts the relative bone content (21.7%) is higher than in 18 and
30 monthly colts (17.5 and 17.8%). The content of the pulp in the carcass was an advantage in 18 and
30 monthly stallions (82.5 and 82.2%), while this figure in 6 monthly colts was 78.3%.

The economic efficiency of fattening of the young Kazakh Jabe horses is high. The net profit
per head from 6 monthly colts is 46.2 thousand tenge, from 18 monthly - 73.3 and from 30 monthly -
112.2 thousand tenge. In this case, the profitability is 59.9 to 76.4%.

Source of the research funding. Ministry of Agriculture of the Republic of Kazakhstan.

Name of the financing institution. Kazakh Scientific Research Institute of Animal Breeding and
Fodder Production LLP.

— 54 ——



ISSN 1991-3494 Ne 4.2018

REFERENCES

[1] Akimbekov A.R., Baimukanov D.A., Yuldashbaev Yu.A., Demin V.A., Iskhan K.Zh. Horse breeding: a teaching aid.
M.: Course: infra-M, 2018. 400 p. (in Russ.).

[2] Adykov B.Kh. Horse meat. Alma-Ata: Kainar, 1981. 230 p. (in Russ.).

[3] Zhazylbekov N.A., Kineev M.A., Ashanin A.I. Feeding of farm animals, birds and technology of forage preparation.
Almaty: Publ. Bastau, 2008. 436 p. (in Russ.).

[4] Rzabaev S., Zhakupov R.B., Rzabaev T.S., Rzabaev K.S. Genetic resources of local productive breeds of horses of the
Aktobe region and the prospect of their breeding. Aktobe, 2011. 22 p. (in Russ.).

[5] Rzabaev S., Rzabaev K.S. Characteristics of the producing composition of the horses of the Embensk intra-breed type of
the Mugalzhar breed // Int. Scientific-practical con., devoted. to 85 anniversary of academician K. U. Medeubekov / Zootechnical
science of Kazakhstan: past, present and future. Almaty, 2004. P. 227-230. (in Russ.).

[6] Akimbekov A.R. Characteristics of the Kushum breed of horses // Int.scient.-pract. conf. / Livestock and fodder
production: theory, practice and innovation. Almaty, 2013. Vol. I. — P. 177-179. (in Russ.).

[7] Akimbekov A.R. Seletinsky factory type of Kazakh Jabe horses // Vestnik of agricult. science of Kazakhstan. 2012. N 6.
P. 51-54. (in Russ.).

[8] Alimaev LI., Smailov K.Sh., Koshen B.M. Fodder production: Textbook. Astana, 2014. 264 p. (in Russ.).

[9] Instruction on bonitation of local breeds in Kazakhstan. Astana, 2004. 22 p. (in Russ.).

[10]. Horses for slaughter. Horse and foal meat in half-carcasses and quaternaries. GOST 32225-2003-16 p. (in Russ.).

[11] Method for determining the meat productivity of horses. M., 1974. 22 p. (in Russ.).

[12] Technical specifications / Meat, horse meat supplied for export. ST RK 1099-2002. 25 p. (in Russ.).

[13] Technical specifications/ Meat and meat products. National horse products. ST RK 1303-2004. 22 p. (in Russ.).

[14] Baimukanov D.A., Tarchokov T.T., Alentaev A.S., Yuldashbayev Yu.A. Fundamentals of Genetics and Biometrics:
Practicum. Tutorial. Almaty, 2018. 128 p. (in Russ.).

[15] Nechaev I.N. Meat horse breeding. Alma-Ata: Kainar, 1977. 178 p. (in Russ.).

[16] Kulayev V. Experience in fattening horses // Horse breeding and equestrian sport. 1961. N 8. P. 6-8. (in Russ.).

[17] Nurmatov A.A. Growth, development and meat productivity of young horses of the Karabair breed under various
conditions of the maintenance: the author's abstract dis. ... cand. agricul. sciences. Tashkent, 2004. 19 p. (in Russ.).

[18] Zhumagulov A.E. Rational methods of increasing horse meat production in conditions of seasonal koumiss farms:
author's abstract dis. ... cand. agric. sc. Alma-Ata, 1978. 24 p. (in Russ.).

[19] Akimbekov A.R. Growth and development of the young stock of the new Seletinsky factory type of Kazakh Jabe
horses // Vestnik of Agricultural Science of Kazakhstan. 2010. N 8. P. 37-39. (in Russ.).

[20] Anashina N.V., Malinovskaya A.D. Ratio of musculature, fat and bones in carcasses of horses // Scient.conf. on
technology of pedigree, sports and productive horse breeding. Ryazan, 1971. P. 47-48. (in Russ.).

[21] Baimukanov D.A., Akimbekov A.R. Technology of horse meat and camel meat production in Kazakhstan // Food
Industry. Krasnodar, 2017. N 2(32). P. 24-27. (in Russ.).

[22] Ombayev A.M., Akimbekov A.R. Meat and dairy productivity of Kazakh Jabe horses of various factory lines //
Bulletin of the Kyrgyz National Agrarian University named after K. I. Scriabin. Bishkek, 2018. N 1(46). P. 133-137. (in Russ.).

[23] Akimbekov B.R., Akimbekov A.R., Iskhan K.Zh., Baktybaev G.T. Breeding and keeping horses. Almaty: Publ. Nur-
Print, 2012. P. 348. (in Russ.).

[24] Anashina N.V., Sergienko G.F., Malinovskaya A.D. On the meat qualities of horses of different types of build:
Proceedings of ARSRI of horse breeding. Ryazan, 1974. Vol. 28. P. 61-65. (in Russ.).

[25] Akimbekov B.R., Akimbekov A.R., Omarov M.M., Musin D.A., Ushkempirov Zh. All about horses. Reference
manual. Almaty, 2012. 237 p. (in Russ.).

O. P. Oxumbexos', /1. A. BaﬁM¥KaHOB], 0. A. FOupam6aes’

'Kasak MaJ1 mapyanibiibibl XoHe a3bIK OHIIPICi FHITBIMHA-3epTTey HHCTUTYThI, AnMathl, KasakcTaH,
K. A. TumupsizeB atbinaarst MAIIIA — Peceif MeMIIGKeTTIK arpapiibik yHuBepcureTi, Mackey, Peceit

KY3I'l )KAHJIBIMHAH KEMITHI'T KA3BAKTBIH ’KABBI )KbLJIKbICBIHBIH
KAC TOJAEPIHIH ET OHIMALIITT

AnHoTanus. Makanaia Ky3ri JKaiJsIM Ke3iHJC JKbUIKbI CTIHIH MOJIIIepi MEH CalachlH aiTapIibIKTall KeTe-
pyre MyMKiHIIK O€peTiH 300TeXHUSUIBIK iC-Iapanap KapacThIPbUIFaH.

’KobGaHsl icke acelpyna *ac TeJAEpIiH Tipi caJMarbl €Ki ecere yiIrasjbl, ap JKeke 0ac epeke KyHaHIap Ja
(41,6-48,5 Kr), >xOoFapbl KOHBIMJIBUIBIKTAFbI XKBUIKHI eTiHiH Oarackl (1 xr er 1000-1200 teHre).

Kac tennep xailnbiM apanbiFbiH (76 KYHIE) CAIBICTBIPFAaHZA, )Ka3 BICTHIFBIHAH LIBIKKAH OpTaIlaJaH TOMEH
KOHBIMIIBUTBIKTAFbLIAP, JK0,apbl JEHISHTe JKETTI.

3epTTeynep KepceTkeHaeH, OaryapIH anFamks! 20 KyHiHIe KYHAHAAp OpTallia TOYIIKTIK calMak KOCY TOyIiriHe
1160-1400 r 6omnapl. Keitin 6aryapia 30 ToysiriHe opraiia ToymikTik eciM temenper, 750-840 r kepceTTi, 6aryabIH
70 toymnirine — 20 — 100 r apasibIFbiHAa OOJIIBL.
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JKac >XpIIKBI TeIJEepiH KY3ri ceMipTyneH KeHiH coiifaHaa eT MIBIFBIMBI XKorapbl Oonasl (53,8-56,5%), cyiiek
memmepi (17,5-21,7%), Taza eti (78,3-82,5%). bapmibIk »kac Ten TONTapblHAA Ta3a €T MIBIFBIMBIHBIH KOFAPFBI KOp-
cerkimii (47,5-50,6%) Gipinmi cypseinTa, Kedin exinmn cypeimTa (32,7-34,8%). CypbInTas ThIC XKaraaiaa eTTiH Ibl-
FBIMBI (Ka3brtkain) 6 aimelk Tenaepnae 14,3 %, 18 anmsikrapaa — 17,5% »xone 30 aitnbIk Tenaepae 18,7 % xypansl.
JKbUTKBI MIapYalIbUIBIFBIHAA KOCATIKBI OHIMAEP/ IaMbBITYIbIH MaHbI3bI 30p. Typiii xac Mmesiepaeri aiFsipiapaaH
anpiarad tingep canmarbt 0,48 ten 0,83 kr, Gaysip 2,51 nen 4,68 neiiin kr, Oyiipek 0,91 nen 1,41 neiiin kr, xypek
1,07 nen 2,64 kr neitin. Tok ilekTeH KapTa AalbIHIAIAAbI, OHBIH Y3bIHABIFEI 0,7-1,9 M. ALIbI iIIEKTEH Ka3bl KOHE
HIY)KBIK YIIIH KOJIaHbUIabl. ¥3bIHABIFEI 14,7 10 16,9 M.

Typii skacTarbl aliFbIpIapabl €TKE OTKI3reHae Ta3a maiaa 46,2 nen 112,2 MbIH TeHrere Aeiin. PenTabenbainik
s)korapsl 59,8 neH 76,4%.

Tyiiin ce3aep: >xac Tei1, eciMm, yIia, COWBIC HIBIFBIMBI, Ta3a €T, CyWeKTep, KOCAIKbl eHIMIep, TYCIM, peHTa-
OeIBALTIK.

A. P. Akumbekos', /. A. Baiimykanos', 0. A. FOa1amo6aes’

'Kazaxckuit Hay4HO-HCCIIE0BATEIbCKUI HHCTUTYT )KUBOTHOBOACTBA U KOPMOIIPOU3BO/ICTBA,
Anmartsl, KazaxcraHn,
*PoccHiicKmii TOCYIapCTBEHHBII arpapHblil yHUBEPCHTET —
MockoBckas cenbckoxo3sicTBeHHas akagemus uM. K. A. Tumupszesa, Mocksa, Poccust

MSICHAS TIPOJYKTUBHOCTH MOJIOJTHAKA KA3SAXCKHUX JIOIIAJIEN ’KABE
ITOCJIE OCEHHEI'O HAT'YJIA

AnHoTanusi. B craTbe paccMOTpeHBI HEKOTOpPBIE 300TEXHHUYECKHE MEPOIIPUATHS, ITO3BOJISIOIINE 3HAUUTEIBHO
YBEJIMYUTH KOJIMYECTBO M KaueCTBO KOHMHBI B YCIIOBHSIX OCEHHErO Haryija. Belpyuka oT peanusanuy MOJOIHSKA
YBEJIMYMBACTCS B JBa pasa 3a KaXI0ro )kepeOuuKa, Kak 3a cueT NpuOaBKM >KUBOM Macchl (41,6-48,5 kr), Tak u 3a
cuet OoJiee BRICOKHX IIeH Ha KOHUHY BhIcmiel yrmuranHocTd (1000-1200 tenre 3a 1 kT Msica).

3a cpaBHHTENBHO KOPOTKHH MPOMEXYTOK Haryna (76 mHEil) MOIONHSK, BBIIIEANIMA W3 JICTHEH Xaphl B
COCTOSIHUHW HIDKHECPEIHEH YIIUTaHHOCTH, JOCTHTIIN BBICIICH KOHIUINH. MccenoBaHus moKa3ad, 9To 3a nepBbie 20
JHEW Haryja CpegHEeCyTOUHBIH mpupocT xepedumnkoB mocturai 1160-1400 r B cyrku. 3atem Ha 30 nmeHp Haryna
CpeIHeCyTOYHbIE IPUPOCTHI CHIKAIOTCA U JocturaioT 750-840 r, a B koHe Haryia Ha 70 nenp Haryna — 20-100 T.

IIpu y6oe MojomHsKa Jomaaei MOCIe OCEHHEro Haryja IOJYYeHBI TYIIH C BBICOKHM YOOWHBIM BBIXOIOM
(53,8-56,5%), 6onbimum copepixkanueMm Mkotu (78,3-82,5%) mpu OTHOCHTEIEHO HEBBICOKOM COJICPIKaHUHM KOCTEH
(17,5-21,7%). HanbGonpiuuii BEIXOJ MSIKOTH BO BCEX IpyIax MOJIOJAHsSKa ObLI B iepBoM copre (47,5-50,6%), 3aTem
BO BTOpoM copte (32,7-34,8%). Brixon MsikoTH B 0TpyOe BHE copTa (Ka3bl+iKall) JOCTHrall y 6 MECSYHBIX JKepeOsT
14,3%, y 18 mecstunbix — 17,5% u 'y 30 mecssyHbIX xkepedunkoB 18,7. Boibiioe 3HaYeHNE B MEPCIIEKTUBE UCIIOIB30-
BaHMS PE3EPBOB KOHEBOACTBA UMEIOT CyOIpomyKThl. OT KepeOUMKOB pa3HbIX BO3PACTOB MOyUeHA Macca s3bIKa OT
0,48 mo 0,83 xr, meuenu ot 2,51 no 4,68 xr, moyek ot 0,91 mo 1,41 kr, cepaua ot 1,07 mo 2,64 kr. U3 manoit 060-
JTOYHON KHUIIKH U3TOTOBJLIETCS JCIMKATeCHOE M3/eine Kapra, [mHa Kotopor mocturaer 0,7-1,9 M. Tonkwii oTaen
KHIICYHNKA HCIOIB3YeTCs B KauecTBe 00OJIOUKH LTS Ka3bl M UyKyKa, [UTHHA €€ cocTaBisieT oT 14,7 1o 16,9 M.

UYucras mpuObLTb OT peann3aliy KepeOINKOB pa3HbIX BO3PACTOB HAa MSCO cOCTaBisieT oT 46,2 1o 112,2 Teicsdaun
TeHre. PeHTa0eNbHOCTh MPHU 3TOM BBICOKast 0T 59,8 mo 76,4%.

KiroueBble cjioBa: MOJIONHSK, IPUPOCT, TyIIa, YOOHHBIN BBIXOA, MSIKOTh, KOCTH, CyONpPOMYKTHI, MPUOBLIE,
PEHTA0CIBLHOCTb.
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ENERGOACTIVE MULTILAYERED CONSTRUCTION
OF FENCING WITH A THERMAL-ACCUMULATING LAYER

Abstract. In work, based on the principle of operation of systems of passive use of solar energy, an energy-
active multi-layer construction of a building fence with a heat-accumulating layer of increased thermal efficiency
was developed. The choice and the design decision of the developed design of the energy-active fencing is sub-
stantiated. The effectiveness of the application of the structure is based on the fact that the construction of the
enclosure includes a heat-accumulating layer of phase-transfer heat-accumulating material based on liquid paraffins
and a heat-reflecting coating that increase the heat-storage capacity and increase the energy efficiency of the
enclosure. The technical result of the developed fence design is an increase in resistance to the heat transfer of the
fence, an increase in the heat storage capacity of the outer fence, and overall, a reduction in heat losses and an
increase in the energy efficiency of the building.

Keywords: heat-accumulating materials, energy efficiency, construction, paraffin, heat transfer.

Introduction. Creation of conditions for reducing energy intensity and increasing energy efficiency
by reducing energy consumption and reducing the ineffective use of fuel and energy resources is the main
goal of the state program "Energy saving-2020" and ensures energy and environmental security of the
country, stimulates the introduction of new innovative solutions and relates to the strategic tasks of the
state [1].

Reduction of heat losses in buildings now depends on the competent design of external fences, and
the degree to which they meet modern requirements for thermal protection of buildings. So close attention
to the design of energy-efficient enclosing structures is explained, on the one hand, by the important place
they occupy in the structure of the building, and on the other hand by the role they play in solving the
problem of saving energy resources and raising the level of thermal protection of buildings.

Setting the purpose of the work. In the design of exterior enclosures of buildings, passive solar energy
systems have been widely used in recent years, which are based on an organic combination in the
construction of a layer of material with a large heat-accumulating capacity and a heat-insulating light-
penetrating layer [2-6]. In the process of insolation, the transparent layer passes to the inner layer solar
radiation and prevents the heat transfer in the opposite direction due to the greenhouse effect by thermal
radiation, thermal conductivity and convection from the surface of the heat-storage layer.

In this connection, based on the principle of operation of systems of passive use of solar energy, the
goal was to develop an energy-active multi-layer fencing structure of a building with a heat-accumulating
layer of increased thermal efficiency.

Justification of the choice of the constructive solution. As an analog of the energy-active design, the
working principle and construction of a flat solar collector with an air coolant were chosen [7]. In solar
heating systems, a flat solar collector is one of the main elements that effectively use the energy of solar
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radiation to heat an air or liquid coolant. A feature of energy-efficient flat solar collectors, and primarily of
the heat-absorbing layer in it, is the ability to actively absorb heat not only of direct, but diffusive as well
as reflected radiation, both in cloudless skies and in light cloud cover.

Recently, a number of systems and instruments have been developed that use the energy of solar
radiation to power the building's premises [8,9]. However, these systems have not yet found wide
application due to their relative high cost, lack of proper justification of the technical and economic
efficiency of their use in the enclosing structures of buildings to increase the resistance to heat transfer of
the fence and the generation of additional heat for heating the building.

Important in the development of energy-efficient fencing structures is the choice of the type of
coolant. When determining the type of coolant of the reservoir, it is important to take into account factors
such as the level of comfort created, the climate of the terrain, the compatibility of the reservoir with the
building design, the simplicity and relative cost of the reservoir design.

According to the purpose of the work, the possibility of saving energy for heating using solar energy
is considered, therefore, air-active air-type structures that provide a relatively simple way of transferring
solar heat to a room will be more preferable.

When they are used, there are no problems associated with the addition of additional antifreeze
additives to the coolant to prevent multiple freezing and thawing in liquid systems.

When solving the problem of compatibility of heat-storage structures with the design of external
fencing, it is important to take into account the advantage of placing an energy-efficient air-type structure
in the walls of the south or south-west orientation or to integrate them into the fence construction in the
deaf or fence piers.

It is known that when placing energy-efficient structures on the roof of a building, the length of the
ducts to heated rooms or to the heat accumulator, usually located close to the ground level, increases,
which reduces the efficiency of the system. Therefore, the merit of energy-efficient air-type structures is
their greater compatibility and organic connection with the outer enclosing structures of the building,
which allows to increase the thermal efficiency of external fences in the process of solar insolation.

Energy-efficient air-type structures also have a lower cost compared to liquid systems due to the
possibility of reducing costs for installation, repair and maintenance.

When justifying the dimensions of the energy-active structure, it should be taken into account that in
order to achieve the best heat transfer conditions between the heat storage material and the circulating air,
the panel should be placed in the structure at a small distance from its internal surfaces in order to obtain
the greatest possible pressure drop. However, one should keep in mind the lower specific and volumetric
heat capacity of air, and therefore the dimensions of the space for air circulation should be optimized for
each specific energy-active construction.

The efficiency of solar energy-active designs largely depends on the choice of heat-accumulating
material in the panel. Perspective and economically expedient heat-accumulating materials are energy-
saving materials with a hidden form of energy storage, which include phase-transfer heat-accumulating
materials [10-12]. In phase-transfer heat-storage materials, the transfer of thermal energy occurs during a
phase transition, when the material passes from a solid state to a liquid state. Unlike the known heat-
accumulating materials in phase-transfer heat-accumulating materials, the heat release occurs due to the
creation of a crystalline structure, and the accumulation is due to the destruction of the structure during
melting.

When using phase-transfer heat-accumulating materials in enclosing structures, a number of
requirements are imposed, the essential ones being: the maximum enthalpy of melting and phase transition
of the material from solid to liquid; required operating temperature of melting and phase transition and its
high stability; good reproducibility of the thermophysical properties of the material over a large cycle of
melting and crystallization; compliance with environmental safety standards; inertness with respect to
structural materials.

In the energy-active construction, in accordance with the results of the scientific justification [13], the
material of a phase transition based on commercial paraffins is adopted as the heat-accumulating material.
The heat-accumulating material based on paraffins adopted in the fence design is distinguished by its high
heat capacity and relatively low melting point of the phase transition, insignificant shrinkage and corrosive
inertness with respect to the metal.
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The thermal performance of energy-active structures with a heat storage panel is affected by the
velocity of the coolant in the channel. Experience in the design of solar collectors shows that the air
consumption per 1 m* of the solar panel varies from 5 to 30 liters/s, but it is noted that the optimal air flow
rate is usually 10-14 liters/m>s. It is taken into account here that its increase from 10.1 to 15 /m*s leads
only to a slight improvement in the thermal performance of the panel, causing an increase in energy
consumption for air pumping.

It is known that the efficiency of a solar energy-active panel and the density of incident solar radia-
tion depends on the orientation of the translucent panel. In view of the fact that the design being developed
is located or built into vertical outer fences, the highest intensity of the solar radiation flux for a vertical
surface falls on the horizon of 2000-2900. This orientation corresponds to the south and south-west
direction. However, it should be noted that strict orientation to the south or to the south-west of the
vertical enclosure with heat storage panels is not critical, since a slight (up to 150) deviation of the vertical
guard from this sector causes a slight decrease in thermal performance.

His indicates the advisability of using energy-active structures with heat-storage layers on the
external surface of buildings that are not only strictly latitudinal, but also on buildings oriented with small
deviations from this direction.

When choosing translucent coatings for energy-efficient structures, it should be borne in mind that an
increase in their number raises thermal productivity, but at the same time leads to a significant increase in
its cost. However, practice shows that the optimal for the purposes of space heating is the use of double-
pane glazing of the thermo-accumulating panel.

One of the most difficult questions in designing an energy-efficient design, as an analog of a flat solar
collector, is to ensure the impermeability and tightness of its connections. The prevention of leakage of the
heat-transfer medium has not less value for an air-storage heat-storage panel than for a liquid-type reser-
voir. Infiltration of cold air through the joints of the translucent coating and leakage of heated air through
the connections of ducts and air ducts can significantly reduce the heat and power characteristics of the
panel. Therefore, the tightness of the joints of the constructed energy-active design was considered one of
the important factors in ensuring the efficiency of its operation.

Description of the developed fencing construction. Thus, the study of construction experience and
a review of the results of research on the operation of energy-active structures and on the design of flat
solar collectors has made it possible to determine ways to solve a number of technical issues on the
development of an energy-active design and increase its thermal efficiency.

As a result of the analysis of various fencing design variants, the following constructive solution of
the energy-efficient design adapted to hot climatic conditions was chosen and satisfying the compatibility
problems of the designed structures with the external enclosing structures of the building in accordance
with figure.

The technical result of the developed fence design is an increase in the resistance to the heat transfer
of the fence and an increase in the heat storage capacity of the outer fence using a wall panel with heat-
accumulating material based on commercial paraffins in their construction.

The effectiveness of the developed design is based on the fact that the construction of the enclosure
includes a heat-accumulating layer of phase-transfer heat-accumulating material based on liquid paraffins
and a heat-reflecting coating that increase the heat-storage capacity and increase the energy efficiency of
the enclosure.

The developed energy-efficient construction of the building wall enclosure includes a double trans-
lucent coating 1, a reflective foil 2 film, a wall panel 3 filled with phase-transfer heat-storage material,
based on commercial paraffins with a melting point of 25-50 °C and a total enthalpy of melting and phase
transition 205-212 J/g. The dimensions of the module of the structure along the external faces are assumed
to be equal to the size of the window sash and the pier. In the upper and lower parts of the guard there are
channels 4 and 5, in which the thermostatable shutters 6 and 7 are installed. The guard has a lower 8 and a
top 9 part. The heat medium flows through the inlet 4 and is discharged through the outlet 5, passing
through the duct 10. The flaps are controlled by the thermostat 11.

To ensure high tightness of the butt joints of air ducts and a translucent coating, weatherproof glue is
used. To tightly connect the energy-efficient structure to the window or wall binder, a special presser and
elastic airtight gaskets are used.
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Energy-active design of the enclosure
with a thermo-accumulating layer

Solar radiation, penetrating through the transparent double coating 1, enters the reflective foil 2. The
air heated by the foil 2 rises through the channel 10 and exits from the outlet 5 into the room, and cold air
enters through the inlet at the level of the floor 4. Thus, air circulation and space heating are carried out.
Together with the heating of the air in the channel 10, the heat accumulating panel is heated, filled with
phase-transfer heat-accumulating commercial paraffin, to the melting temperature and above. If the air in
the room is heated above the permissible temperature, the shutters 6 and 7 that regulate the thermostat 11
are closed, the sun's rays heat the air in channel 10, and part of the solar energy passes through the retro-
reflective layer 2 to the inner heat-storage panel 3 and, while heating it, accumulates in it. At night and
overcast, indoor air is heated from the wall panel 3, both with open and closed flaps. Due to the tight
contact between the heat reflective layer 2 and the panel 3, the heat from the panel is transmitted to the
room when the flaps are closed. Layer 2 serves as a heat-reflecting layer for the inner panel 3, which in its
turn, due to the phase transition (crystallization) of the heat-accumulating liquid paraffin, keeps the heat in
the room. Regulation of air temperature in the room is carried out by regulating the degree of air
circulation through the channel 10 by opening the shutters 6 and 7 controlled by the thermostat 11 more or
less. When the room temperature rises, the damper under the influence of the thermostat is covered and
due to the heat in the room the heat storage material of panel 3 melts and accumulates heat, when the
temperature decreases - the flaps open and the heat is transferred to the building.

Justification of the developed fencing construction. To justify the thermal efficiency of the
application of the energy-active multi-layered construction of the enclosure with the heat-accumulating
layer, calculations were performed by the method [14]. Calculations were made for a two-story individual
residential building with a total area of 120 m” for the climatic conditions of the city of Turkestan. The
thermal efficiency of the building fencing was estimated by the specific consumption of heat energy for
heating for the heating season, depending on the area of the fence. The calculation results showed that the
specific heat consumption for heating the building with the traditional structural solutions of the building
was 95 kJ/(m*-°C-day), and for the area of energy-active structures 20 and 40 m?, 89 kJ/(m*-°C-day) and
84 kJ/(m*-°C-day). The share of heat compensated by the use of energy-active structures of the fence with
a heat-storage layer, with the area of energy-active structures 20 m”> was 6% and at an area of 40 m” —
11%.
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Conclusions. The proposed constructive solution of the energy-efficient multi-layered fencing
provides a reduction in heat losses and an increase in the energy efficiency of the building. At the same
time, the fence structure has an increased heat capacity due to the use of the heat-storage layer from the
phase-transition heat-accumulating material based on the commodity paraffin. The accumulation of heat in
the fence panel regulates the thermal regime in the room, and the heat-reflecting layer of the foil and the
heat-accumulating layer from the phase-transition heat-storage material serve as a heat-shield layer in the
enclosure.
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SHEPITOAKTHUBHASI MHOTI'OCJIOMHASI KOHCTPYKIIUS OT'PAJKJIEHUSA
C TEIVIOAKKYMYJIMPYIOIIUM CJIOEM

AnHoTanusi. B pabote, ocCHOBBIBasich Ha IpUHIOHMIE pabOTHl CHCTEM MAcCHBHOTO HCIIOJIB30BAHUS COTHEYHOM
SHEPTHH, TIPEJICTABIEHBI JaHHBIE 0 pa3pabdoTKe YIHEPTrOAKTUBHOW MHOTOCIOMHONW KOHCTPYKLUH OTPAXKICHUS 31aHNs
C TEIIOAaKKYMYJHPYIOIIUM CJIOEM TOBBIIICHHON TeIuioBor 3ddexTruBHOCTH. OOOCHOBaH BHIOOP W OIMMCAHO KOH-
CTPYKTHBHOE pelIeHHe pa3paboTaHHOW KOHCTPYKINH SHEPrOAKTUBHOIO OrpaIeHUs. DPPEeKTHBHOCTh IPHUMEHEHUS
KOHCTPYKIUH OCHOBaHA HA TOM, YTO B KOHCTPYKIHIO OTPaKACHHS BXOIUT TEIUIOAKKYMYJIHPYIOLIHH CJIod U3 da3o-
HEPEXOTHOT0 TEINIOAKKYMYJIUPYIOIIET0 MaTepralla Ha OCHOBE JKHIKHX ITapadUHOB U TEIUIOOTpakaloliee NOKPhITHE,
KOTOpbIE YBEJIMYMBAIOT TEIUIOAKKYMYJIHPYIOIIYIO CIIOCOOHOCTD W IOBBIMIAIOT SHEProd(P(HEeKTUBHOCTD OTPasKACHHUS.
TexHHYECKUM pe3yJIbTaTOM pa3pabOTaHHOW KOHCTPYKIMU OIPaXKICHUS SBIISETCS MOBBIIIEHHE CONPOTHBICHUS Tell-
JoTepeiaue OrpaxKIeHUs, yBEIUUYCHUE TEINIOAKKYMYJIUPYIOIEeH CIOCOOHOCTH HapyKHOT'O OTPaKACHUS, U B 1IEJIOM,
YMCHBIICHUE TCIUIOBBIX MOTEPh U YBECIINYCHNUE 3Hepl"03(1)(1)eKTl/IBHOCTl/I 3J1aHUs.




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Ki1roueBble cJI0Ba: TEIUIOAKKYMYJIHPYIONME MaTepuaisl, SHepro3(GeKTHBHOCTh, KOHCTPYKIHS, TapaduH,
TeruIoneperayda

H. O. Aumberosa', V. C. Cyaeiimenos’, O. A. Kocrukos®,
K. E. I/IMaHaJmeBZ, P. A. PI/ICTaB.]IeTOBz, M. A. KaMﬁapOB2

"K. A. Scayu atiHnars! Xasblkapanbik Ka3ak-Typik yausepcuterti, Typkicran, Kasakcran,
M. O. Oye3oB arbiHnarbl OHTYCTiK Kazakcran MmemiekerTik yauBepeuterti, [llsimkent, Kaszakcras,
> YFA Yipaunausiy A. H. [ToAropHblii aThIHIaFs! KOTIKKYPHUIBIC IPOGIEMAaIap HHCTHTYThI, XapbKoB, YKpanHa

KBIIYAKKYMYJBSIIUAJTAYIIBI KABATTBI QHEPT OBEJICEH/I
KOIIKABATTBI KOPIIAY KOHCTPYKIIUAJIAPBI

AnnoTtanus. JKyMbIcTa KYH SHEPTUACHIH MTACCHUBTI KOJIIAHY KYHeci )KYMBICBIHA HETi3[eNTeH, KbLTy THIMILUTIr1
JKOFapBDKBUTyaKKyMYJILMSIAYIIBl KabaTel Oap FUMapaTTapIbIHIHEproOGeiaceHIi KemkadaTThl KOopiiay KOHCTPYK-
LUsIaphl JKacallbIHFaHbl JKallblHAa MojimerTep OeplireH. JKacanbliHFaH 3HEproOeiceHi KOopliay KOHCTPYKIHS-
CBIHBIH KYPBUIBIMJBIK IIELIIMI Herizzelnin, aikpiHaanrad. KoHCTpYKUUsIapAblH KOJNJAaHy THIMALII CYWBIK mHapa-
¢unnep Herizinae $azayiblk aybiCy KaOUIETTI KbUTyaKKyMYJISIHUSAIAYIIbl Ka0aT MeH JKbLTYIIAIIBIPATYIIbl OeTKEeHIeH
KypaJIaThIH KOpIIay KOHCTPYKLMSUIAPBIHBIH JKbUIYaKKYMYJISLMSUIAYIIbI KaCHeTi MEH KOopIIayJap/blH SHEProTHIM-
JIUTITiH JKOFapblIaTaThlH OHTAWIIBI KypaMbIHa Heri3aeneni. JKacanslHFaH Kopliay KOHCTPYKIMSCHIHBIH TEXHHUKAJIBIK
HOTM)KECI KOpINAYJIapJblH JKbUTYOTKI3y/l KapChUIBIFBIH >KOFapbUIaTy, CBHIPTKBI KOpPIIAyJapAblH >KbUIYaKKyMYJIs-
LUsUIAYIIbl KaOUTETIH KYLIEHTY, *KbUTYIBl JKOFAITYIbl TOMEHJETY XXOHE FUMapaTTapiblH SHEPrOTHIMALUIIrIH ecipy
OOJIBII TaOBIITAEL.

Tyiin ce3mep: >KbUTyaKKyMYJSISUIAYIIBl MaTepUalap, YHEPTOTHIMIIIIK, KOHCTPYKIHSA, MapaduH, XKBUTy-
Oepiy.
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SYIYNDYK BREED TYPE — EDILBAY SHEEP’S EXTERIOR —
PRODUCTIVE PECULIARITIES

Abstract. Syiyndyk breed type — edilbay sheep’s were created by absorptive crossing of local Kazakh fat-
rumped sheep’s azgir type with edilbay sheep. Thorough-bred breeding of edilbay sheep in a new economic and
environmental conditions for a long time, as well as free crossing with hybrid , which was achieved by absorptive
crossing of local Kazakh fat-rumped sheep with edilbay sheep, created a new interspecies ecological type of these
sheep.

In modern conditions of market economy, demand for goods necessitates breeding of resilient sheep ensuring
high returns for mutton production. In order to solve this issue the most important thing is to study biological features
of sheep, especially when creating new high-potential types and breeds. Now there are extensive array of fat-
rumpededilbay sheep types with quite high greasy meat productivity and harsh wool, which have an important role in
improvement of fat-rumped herd in Atyrau region and republic. One of the significant biological feature of these
sheep is consolidated heredity, representative, high greasy meat productivity and high energy growth of lambs at
young age. Also their wool productivity is well expressed. The head of sheep is massive, but not rough, medium-
sized, comparative tight, with pronounced hawk-nose, buck’s hawk-nose expressed better and their nasal bones at the
line of humb are wider. The examining type of sheep has high prematureness peculiarity. The data describing age-
related changes of their backbone : they quickly grow in height, in a year and half they reach 98.8% of withers at
hump size of an adult one. Describing holumetric datum: chest depth, chest breadth, heart girth depth grows more
slowly in comparison with other depths (89.7%).

In general an average body weight of buck is 102.7 kg, youngsters’ at the 14-16 months is 60.0 kg, or 79% of
adult buck and dam’s body weight. In order to form genetic structure of dam in selection group there laying and
improving genealogical lines, on which basis form two breed lines of these sheep with concentration on main
selecting features.

Keywords: breed, slaughter, bulk, herd, prematureness, syiyndyk type, breed type.

In Kazakhstan one of the main directions of pastoral industry is fat-rumped, which gives a big
amount of cheaper mutton, harsh and half-harsh wool, leather and fur-bearing materials. Fat-rumped sheep
is at the second place by it’s amount in republic. Basic mass of them is at the semidesert, desert and dry
steppe zones in Atyrau, Aktobe, East Kazakhstan,West Kazakhstan, Karagandy, Kostanay and Pavlodar
regions.Thus development and efficiency of pastoral industry’s these direction is affected by climate
changes, grazing conditions in summer and winter.

Types of sheep such as edilbay, saryarka, Kazakh half-harsh and harsh wool fat-rumped are of
interest in Kazakhstan in order to increase the meat production for fuller utilization of reserves. At the
present time, among all survived species the most breeding value and practical interest have edilbaysheep ,
which is the brightener of all republic’s harsh wool fat-rumped sheep massive. The best herds of edilbay
sheep are in West-Kazakhstani “Birlik” JSC and Atyrau region’s “Syiyndyk™ LLP.

Country’s harsh wool fat-rumped sheep as a wide-spread breed of sheep in republic’s different areas
have popular ecological differentiation. Among Kazakh fat-rumped sheep stand out edilbay sheep, which
have such differentiation as a interspecies zonal ecological and breed types. These types diverse in
constitutional- exterior peculiarities. They linked to the feature of realization hereditary norms in a state of
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this or that environment, to the rate of metabolic processes and prevailing growth of this or that breed’s
productivity. Differences between breed’s used in selection work by their efficiency and constitutional-
exterior peculiarities foster the creation of new population within one breed.

Edilbay sheep’s herd of *Syiyndyk " stud farm were created by absorptive crossing of local Kazakh
fat-rumped sheep’s azgir type with edilbaysheep, which are imported from Zhangalin region of Oral oblast
and partial pure breeding.

Accumulation cross breeding was developed and applied as a selection technique back in the middle
of the century in transformation of rig-wool sheep breeding to fine-wool sheep breeding. The experience
of applying of the accumulation cross breeding of local sheep with improving breed depends on the
correct choosing of the improving breed, on the quality of the uterine composition, on the selection of the
individuals most suitable for the purpose, and on the creation of the most favorable conditions for the
development and consolidation of positive qualities.

In the “Suyunduksky” breeding livestock farm was created a large array of the edilbay type fat-
rumped sheepwith the enough high meat-and-fat capacity and brashy wool, which has crucial importance
on the improvement of the fat-rumped sheep herds in the Atyrau region, as well as, in the transformation
of meat-and-fat sheep breeding of other farms of the breeding zones of kazakh fat-rumped rig-wooled
sheep.

Animal farms are characterized by consolidated heredity, typicality, high potential for meat-and-fat
productivity and high energy of lamb growth at young ages.

A very valuable biological feature of these sheep is that it is good for both adults and young cattle to
use favorable forage and climatic conditions that develop in desert and semi-desert zones in certain
seasons of the year.

In the “Suyunduksky” breed livestock farm was created a selected group of broad ewe sheep
numbering 1,000 animals with a live weight of 67.9 kg of adult ewe and 2.15 kg amount of wool shorn
(table 1). In general, sheep have a living weight of 102.7 kg on the average, and young cattle at the age of
14-15 months reaches 60.0 kg or 79% of the live weight of adult ram and ewe, accordingly.

Table 1 — Efficiency of selected group of edilbay sheep

Live weight, kg Amount of wool shorn, kg
Sex and age group S
Mzt M+
Stud-ram 145 102,7+0,82 2,54+0,01
Adult broad ewe sheep 1050 67,9+0,12 2,15%0,03
Gimmer of 15-16 months 1134 48,5+0,37 1,59+0,02
Ram of 14-15 months for a breeding sale 410 59,7+0,38 1,9620,01

Table 2 shows the average index of measurements of gimmers of 1.5 years, adult ewes and stud-
rams.Comparison of the measurements of the growing and full-aged ewe sheep shows that the sheep
studying types of the “Suyunduksky” breeding livestock farm have a high prematureness. This is
characterized by age changes in their skeleton. As it is shown in the table, they grow most rapidly in
height, reaching 98.8% of the adult height by one and a half years of age at the shoulders. The body length
(96.4%) also develops very quickly, then the measurements that characterize the volumetric parameters:
the depth of the chest, the width of the chest, and the measurement of the chest circumference develops
much slower in comparison with other measurements. Measurements of the body of stud-rams are similar
to the animals of the former Furmanov state breeding types [2].

The experience of the top breeding livestock farms shows that the presence in the herd of highly
productive linear animals characterized by certain differences in the degree of expression of the most
important economic-useful characteristics, and correct usage of these animals in breeding are effective
means of improving the breeding productive qualities of the herd [3-5].

To form a genetic structure in the breeding group of the broad ewe sheep three genealogical lines are
coded and developed, on the basis of which the production lines of these sheep with specialization on the
leading selectable characters are formed.

— (4 ——
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Table 2 — Measurements of edilbay ewes

cl)ifie};s:; Isv%lel:lst stuAd(-i;l;;[ns 1 .gsir}rllerire;)sl ‘ Adult ewes stlil(-i:;:ns
Height at the shoulder, cm 74,4 75,3 83,5 75,0 76,3 83,2
In the percentage from adults 98,8 100 98,3 100
Body length, cm 70,2 72,8 82,1 76,0 78,3 82,2
In the percentage from adults 96,4 100 97,1 100
Depth of the chest, cm 31,2 33,0 36,1 33,1 35,5 39,5
In the percentage from adults 94,5 100 93,2 100
Width of the chest, cm 18,7 20,4 22 20,1 20,6 23,4
In the percentage from adults 91,7 100 97,6 100
Width of the hook bones, cm 19,1 20,0 21,2 20,7 21,8 22,8
In the percentage from adults 95,5 100 95,4 100
Chest circumference, cm 90,7 101,1 106,7 94,8 99,1 110,4
In the percentage from adults 89,7 100 95,7 100
Circumference of the pastern, cm 7,1 8,2 9,1
In the percentage from adults 86,6 100

Edilbay sheep are comparatively distinguished by high living weight and according to that fact they
slightly inferior only to the sheep of the Gissar breed. Generally, sheep of large breeds bring newborn
lambs with a high mass(weight). The live weight of the Edilbay sheep of the breeding farm at birth varies
considerably depending on many factors: live weight of ewe, fodder and weather conditions, age of ewe,
in number of how many were born and other lambs are born with an average live weight of 4.8-5.5 kg and
further grow and develop rapidly.

Table 3 — Live weight of the Edilbay lambs (kg)

Atbirth At the age of 4-4.5 months
Group Sheep Lambs Sheep Lambs
Il M= g M= Il M+ Il M+
Edilbay sheep of Syiyndyk 212 | 5,3+0,12 227 500,05 | 119 | 37,020,092 | 111 | 34,7+1,35
breeding plant
Edilbay sheep of Gurievsk
exp.station (A. Zhanderkinand etc.) 215 | 5,540,222 231 4,7+022 | 218 | 36,2+0,13 | 216 | 34,0740,15
Edilbay sheep of Central
Kazakhstan (K. Kanapiya) 187 | 5,4+ 0,06 148 5,1£0,06 | 187 | 35,0+0,31 148 | 33,4+ 0,31

As can be seen from table 3, compared with Edilbay sheep of Central Kazakhstan, Syiyndyk lambs
were characterized by quite satisfactory growth and development in the embryonic and suckling periods.

During the suckling period, the Edilbay lambs of the Suyiyndyk breed type develop more or less
quickly. During the first month of life, the daily increase in the lamb's live weight is 350-400 g, and in
subsequent periods of post-embryological growth and development, the rate of growth is somewhat
reduced. These sheep are related to early ripening sheep with high energy growth in the first year of life.

In the process of creating a new type of Edilbay sheep in Syiyndykpedigree-cattle breeding farm,
there was studied the reproductive capacity of elite and selective flocks of uterus. It was studied for a
number of years, taking into account the fertilization of the ewe during artificial insemination, also the
number of hatching ewe and their fertility.
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An analysis of the reproductive capacity of the fat-rumped sheep of the pedigree-cattle breeding farm,
shows that theyhave a satisfactory fecundity and it varies from 106 to 115% with a sufficiently high safety
of the lambs for weaning.Observation over recent years for two breeding flocks showed that the yield of
newborn lambs per 100 cognate uterus was 105-108%.The viability of sheep of any breed in working
conditions is determined by the amount of animal waste, the higher the safety of the sheep population, so
they are better adapted to local climatic conditions of nature.In our example, the mortality of lambs from
birth to weaning from the ewe was 3.5-4.2%.

In recent years, wool prices and the sale of pedigree animals have significantly decreased, because of
the lack of purchasing power of farms of various forms of ownership.However, in 1997, “Suyundukki”
LLP received 626 thousand tenge from sheep breeding of net profit mainly due to the sale of sheep for
meat at an agreed price. In addition to this, in 1998 and 1999 the profit from sheep breeding was among
1720 and 1450 thousand tenge.As a result of many years of scientific research and selection and breeding
work, the scientific employees of KazNITIO (Kazakh scientific research institute of sheep breeding) and
specialists of the pedigree-cattle breeding farm in Syiyndyk, Atyrau region created a flock of sheep with a
population of more than 20 thousand head, persistently transmitted by inheritance of specific
morphological, productive and other economic characteristics inherent in the animals of this breeding
plant .

A distinctive feature of the deduction of a new breeding type of edilbay sheep is that there was used a
classical method of transforming cross-breeding of local Kazakh fat-rumped coarse-wooled sheep of the
Azgir offspring with imported Edilbay rams from the West Kazakhstan region and purebred breeding of
the Edilbay sheep.In this case, as a producers along with purebred animals, there were used high-breed
local sheep with a highmutton meat productivity.This provided a new population of fat-rumpedcoarse-
wooled sheep, well adapted to local desert and semi-desert conditions of feeding and keeping with
excellent performance of wool and meat productivity.
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' AThIpayckuit rocy1apcTBeHHbIH yHuBepeuTeT uM. X. JJocMyxamenosa, Kaszaxcras,
Poccuiickuil rocynapcTBeHHbIN arpapHbIil yHUBEPCUTET —
MockoBcKas cenbCKoxo3siicTBeHHas akagemus M. K. A. Tumupszesa, Poccus

IKCTEPBEPHO-ITPOAYKTUBHBIE OCOBEHHOCTHU EANJIBAEBCKHUX OBEIL
CYIOHAYKCKOI'O 3ABOJCKOI'O TUITA

AnHoTanus. EnunGaeBckre OBIBI CyHMHIMKCKOTO 3aBOJACKOIO THIA OBUIM CO3IAHBI ITyTEM IOIIOTUTEIBHOTO
CKpEIIMBaHMsI MECTHBIX Ka3aXCKHX KypJAIOYHBIX OBEIL| a3rMPCKOro TUIA ¢ equi0aeBCKUMU OapaHamMu. MHOroneTHHE
YHUCTOMOPOAHOT'O PA3BECACHUA CJII/IJ'IGaeBCKI/IX OBCIl B HOBBIX XO3SMCTBEHHBIX U MPpUPOJHBIX YCJIOBUAX, a TAKKEC IPU
CBOGOZ[HOM CKpCIIUBAHNUU C MMOMCCAMHU, MOJYYCHHBIMU ITPU MOTJIOTUTCIIBHOM CKPCIIUBAHWU MECTHBIX KYPAIOYHBIX
OBell ¢ eMI0aeBCKMMHU OapaHaMy, 00pa30BaJICsl HOBBIM BHYTPUIIOPOJHBIH SKOJIOTHUECKUI THII 3THX OBELl.

B coBpeMeHHBIX yCIOBHSIX PHIHOYHOM SKOHOMHUKH CIIPOC Ha MPOIYKLIHUIO AUKTYET HEOOXOIMMOCTh Pa3BeIeHHS
OBEILl KPENKOM KOHCTUTYLMH XM3HECTOMKHX, 00ECHEeUYMBAIOIINX BBICOKYIO PEHTAOENBHOCTH INPOM3BOJICTBA Oapa-
HUHBL [ pelneHus 3Toi 3agaun Hanbosee akTyalbHO N3yYeHHE OHOJIOTHYECKHE OCOEHHOCTH OBIIBI, 0COOCHHO MpH
CO3/ITaHMH HOBBIX, 00JI€e BHICOKONPOLYKTUBHBIX THIIOB U MOpoJ. B ceromnss co3zman Oonmol MaccuB KypAIOYHBIX
OBEIl B TUIIEC €AMI0AEBCKUX C JOCTATOYHO BHICOKOW MSCO-CAlbHON MPOTYKTHBHOCTBIO, TPYOOH OpPIOBOH IIEPCTHIO,
MMEIOIIHH pelaoliee 3HaUeHUe B COBEPIICHCTBOBAHUH CTaJl KyPAIOYHBIX B ATHIPAyCKOH 00JIACTH U B pecIlyOiHKe.
OueHb BaXXHBIH OHOJIOTHYECKOH OCOOEHHOCTBIO 3THUX OBELl SIBIAETCS KOHCOJIUIUPOBAHHOM HACIIEICTBEHHOCTH,
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THUIIOYHOCTH, BBICOKUM MTOTEHIMAIOM MSICO-CAJIbHBIM MPOJYKTUBHOCTH M BBICOKOH SHEpPTHEH pocTa SITHAT B MOJIO-
JIoM Bo3pacTte. JlocTaTOYHO XOPOIIO BRIpaKEHA y HHUX IMIEPCTHAS NMPOAYKTUBHOCTH. [ 0JI0Ba OBEIl MacCHBHAs, HO HE
rpy0asi, cpenHeil BeIMYMHBI, OTHOCHTENBHO y3Kasi, C SICHO BBIPEKECHHOW TOPOOHOCOCTHIO, Y OapaHOB ropOOHOCOCTH
BBIPEKEHHO pe34e M HOCOBBIE KOCTHU IO JIMHUM Tropba y Hux mmmpe. Tak jke n3ydaeMble OBIIBI JAHHOTO 3aBOJICKOTO
THUIMA 00J1a/laeT BBICOKOH CKOPOCHENOCThIO. JlaHHBIE, XapaKTepU3YIOIINEe BO3PACTHBIE U3MEHEHHSI Pa3BUTHS MX KOC-
TSKa, OHU OBICTPO PACTYT B BBICOTY, JOCTHUTas K MOIyTOpa roJjaM BEICOTHI B Xoske 98,8% 0T BeTMYMHBI BO B3pOCIOM
COCTOSIHMHM. XapaKTepHu3ylolue o0beMHbIe MOKa3aTel: TIIyOrHa IrpyIu, MIMpUHa TPYIH, IIpOMepsl 00XBara Tpyan
Pa3BUBAIOTCS 3HAYUTEIBHO MEJIEHHEN B CPAaBHEHUHU M pyTruMH npomepami (89,7%).

B ocHOBHOM OapaHbl UMEIOT JXUBYIO Maccy B cpeaHeM 102,7kr, a MonaaHsK B Bo3pacTe 14-16 mecsiieB 10CcTu-
raer 60,0 kr, wm 79% maccel Tena B3pocibIX 0apaHoB M MaToK. /Iyt (OpMUpPOBaHMS T€HETHYECKONW CTPYKTYpHI B
CEJIEKLIOHHOM TPYIIIie MaTOK XO3sHCTBA 3aI0’KEHBI M COBEPLIEHCTBYIOTCS TeHEAIOTNYECKHe JIMHNY, Ha 0a3e KOTOPhIX
(hopMupYIOTCS 1BE 3aBOJICKUE JIMHIH 3TUX OBEI] CO CIIELHAIN3aIMel 110 BEAYIUM CEeNIeKIIMOHUPYEMBIM ITPH3HAKAM.

KuaroueBsble cioBa: mopoma, yOoid, Tymra, cTaga, CKOPOCIIEIOCTh, CYFOHTYKCKHA THII, pa3BEICHUs, 3aBOICKON
THII.
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'X. JlocMyxameioB aThIHAaFbI AThIPAy MEMIIEKETTIK YHUBEPCHTETI
’K. A. Tumupsizen atsinarst MAILIA — Peceif MeMIIEKETTIiK arpapiibiK yHHBepcHuTeTi, Mockey Kamacel, Peceit

EJALTBAN KOMbI CYHHJIIK 3AYBITTBIK CYJIECIHIH SKCTEPBEPJII —
OHIM/ILIIK EPEKIIEJIKTEPI

AnHoTanusa. HapbIKTHIK SKOHOMEKA JKaFIaibIHIa eTiMi3IiH KOH IapyairbUIbFel )Kac KO eTiH eHipyTre, SFHU
TOIACPAlI TYBUIFaH JKBUIBI JKOFaphl KApPKBIHAA OCIMM-KETUTyIMEH a3bIKTHl ©HIMIC THIMII alHAIIBIPY KacHUeTiMeH
€peKIIIeIeHEeTIH KYHPBIKTBI KOW TYKBIMIAPBIH 6CIpyre MaMaHIaH/(bIPbLTY/IA.

Maxanana, ATteipay oomsicel Kypmanrassel aymansiHaarsl, « CYHiHAIK» Mall 3ayBITHIHIA JKEPTLUTKTI a3FBIp Tap-
Marbl KOMJIapbIHBIH OHIMIUTIK KOHE TYKBIM/IBIK KACHETTEPIH jKaKCapTy MaKCaThIH/A, OJIapAbl ein0ail KO TYKbIMbI-
HBIH KOIIKApJIapbIMEH aiKpIll OyIaHIACTBIPYIbIH KIIACCUKANBIK OJici KoHe ilriHapa eniunbail KOWIapblH jKaHa
TaOuFaT KarJaiapblHAa Ta3a ecipy HOTIIKECIHZAe, eTTI — Maiiibl OHIMI Majl, Te3 >KETUITIIITIK KacHeTi yKOFaphbl,
Bareic Ka3akCTaHHBIH I6J1 YKOHE INOJICHT aliMaKTapbIHBIH KaTaH JKafJaijiapblHa *aKChl OCHIMICITECH KBUIIIBIK
KYHIII KYHPBIKTBI KOWJIap/IbIH €Ki JKeJliZIeH TYPaThIH CYJIECIHIH JKaHa IIbIFapbUIFaHIbIFbl OastHAAJIbI.

Byt TykpM Oepik OiTiMiMeH, JKaKchl )KETUIreH CYHEeKTLIIriMeH, MYHi3ci3, IeHecTey TYMCBIKTHI, Y3bIHIIA Oachl-
MeH epekineneHeni. TypKel TyTacta KeH, TepeH keyneni. [IIokTeiFsl Tapiay, apka MeH Oekceci keH. MOMBIHBI KbIC-
Kanay. AsSKTapbl MBIKTBI, TYSIKTapbl oTe Oepik. KylApeIKTaphl YIKeH KoJIeMli, TApTHIHKEL. CaybIKTapbIHBIH KYAPBIK-
TapbIHBIH KOJIEMI [IIAMaJIbI IIAFbIH/AAY.

ACBIT TYKBIM/IBI CaKa CayNbIKTapeIHBIH canMarbl 70-80kr-ra neitin sxereni. Komkapmapsr 95-105 kr, 16 aitmbik
TYKBIMIBIK KOIIKapiapbl 65-70 kr, Tycakrapel 55-58 kr, Tapragsl. byn kepcerkimrep eminbéaid KOW TYKBIMBIHBIH
cranaaptel aeHreitiner 10,0-18,0% sxorapbl. KyipbIkThl KO3bl1apsl 4-4,5 allbIFblH/Ia €HECIHEH 0O, eTKe OTKi-
3yre Oonabl. byt )kacta Ko3bUIap/iaH TOJBIK KYHAPJIbI )KOHE AUETAJIBIK JKYFBIM/IBI KO3bI €T1 AJbIHA/IBL.

AJIBIHFaH YPIAKThIH IIOKTHIFBIHBIH OMIKTIT1, TYPKBIHBIH Y3bIHIIBIFBI, KeyIe TEPEHIr] koHe 0aKkail opaMbl CHSIK-
ThI JICHE OJIIIeMIepi KOPCETKIMTEepiHe ei10ail TYKbIMbI KOIIKAPJIAPBIHBIH HOCUIIIK KACHETTEPiHIH acepi OaChIMbIpaK
eKeHjIiri anrapsuIaael. Keyne opambl MeH cepOCH apaibIFbl ACHICHIHIH yprakka OepilyiHae aTa-€HEHIH HOCIIIIK
KacHeTTEPiHiH apajibIK CUIIaThl CaKTaNaabl JeTl TY>KbIpbIMIayFa 0oJaibl.

CoHbIMEH KaTap OepilirTeH KecTeleplieH CEeNCKIMSUIBIK aChULIAHIBIPY KYMBICTAPBIHBIH HOTIDKECIHIE CYHIHTIK
KOMJIapBIHBIH JICHE TYJIFACHIHBIH ipiICHE XKOHE KECEKTCHE, SFHHU OJAapIblH CTTUTIK KACHCTTEPiHIH JIe JKEeTilIe TYCKeH-
niri Oatikamanel. CyHiHIIK eit0albIHBIH IeHE TYPKBIHBIH Y3BIHABIFEI OipIlik enin0aiibl TYKpIMIacTapblHA KapaFraHia
6 (komkapnap) sxoHe 3,3 (caynmbpIKTap) cM-re KbICKaay KeJe/i, SIFHU, OYJ1 OipiHIIiIepiHiH AeHe TYJIFaChIHBIH KoJIeMIi
JIe )KYMEBIp KeJeTiHiH, CYHeKTUTIriHIH HbIFas TYCETIHAIr Tarel 1a Oip momenmeini.

Tyiiin ce3aep: TYKbIM, MaJl COO, YIlIa, TaOBIH, Te3 YKETUITIIITIK, CYHIHIIK cyleci, ecipy, TybIC CaJlachl, 3aybIT-
TBIK CYJIe.
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THE GROWTH OF INTELLECTUAL POTENTIAL XX CENTURY
IN KAZAKHSTAN

Abstract. The article describes the dominant role of educational movement in the formation of the Kazakh
national intelligence. In a pre-revolutionary Russian part of Central Asia, there were possibilities of development of
Islamic integration, a pan-turkizm, and ethnic nationalism. The literate of the Tatar population played the significant
role in the distribution of the ideas of Muslim-Turkic unity. The reasons of the defeat of a pan-turkizm in Kazakhstan
consisting in the religious indifference of nomads and powerful influence of daily occurrence of the interethnic
relations which led to the wide circulation of the Russian culture which was the conductor of westernization of the
Kazakh society reveal. The critical role in the choice of a civil way of development of Kazakhs was played by the
Russian and Kazakh educators creating the Russian-Kazakh schools and the Kazakh schools with teaching in
Russian. Founders of the Kazakh national movement Alash mainly studied at the Russian-Kazakh schools of
northern and western districts of the region and in higher educational institutions of the European part of Russia. The
Kazakh national project was supported later by the Soviet power during the realization of national-orientated policy.

Key words: national development, intelligence, Alash party.

The article describes the formation of the Kazakh national intelligence as a part of the national and
educational growth at the beginning of the 20th century. With socio-economic and political processes that
took place in Kazakhstan during that time, they had a profound impact on the spiritual and educational
sphere of life of the Kazakh society. The formation of the national intelligentsia was a complicated and
lengthy process, hampered by the colonial regime, the discriminatory tsarist policies, which adversely
affected the quantitative growth of specialists in the field of the national economy, particularly in industry,
culture, education and other important spheres of public life. The socio-economic and political processes
that took place in Kazakhstan at the beginning of the 20th century had a profound impact on the spiritual
and educational sphere of life of the Kazakh society. The radical changes in the socio-economic and
political life of Kazakhstan contributed to a significant transformation of the public consciousness of the
people and caused the awakening of national identity, defining the formation of new ideas, thoughts, and
views in the Kazakh society.

The accession of Kazakhstan to Russia has led to the fact that to the study of geography, natural
resources, economy, history, ethnographies began to come, scientists, travelers here. In the 18th century,
in 1769 I headed one of the first expeditions to edge P.S. Pallas. The work "Travel on Different Provinces
of the Russian Empire" (1773) became her result. In 1772 N. Rynkov published "Day notes of travel of the
captain N. Rychkov to Kyrgyz kaysatsky steppes in 1771". The issue in 1832 of books by A.l. Levshin
"The description of the Kyrgyz — the Cossack, or Kyrgyz-kaysatsky hordes and steppes" became a
significant stage of studying of Kazakhstan by Russians. Dahl occupies one of the central places among
the representatives of the Russian culture who have made an invaluable contribution to studying of
folklore, life, and customs; he was the officer at the Orenburg governor 1833-1841. In 1833 while
collecting material about a pugachevsky revolt Orenburg and Uralsk were visited by A.S. Pushkin.

In the 19th century among researchers of Kazakhstan, there were world-renowned scientists, such as
P.P. Semyonov-Tian-Shansky (1827-19H years), head of the Russian Geographical Society. He explored
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the Central Tien Shan, Semirechyyu, and Central Asia traveled around Altai. Under his management the
multivolume research "Russia has been made and published. Complete geographical description of the
fatherland". Two volumes from them: "The Kyrgyz edge" and "The Turkestan region," are devoted to
Kazakhstan and Central Asia. Here geographical conditions, natural wealth, history, the life of Kazakhs
are described. Also N.A. Severtsev, 1.V. Mushketov studied geography, flora, fauna of Kazakhstan, his
natural minerals. The big contribution to the studying of the edge was made by the orientalist, the turco-
logist, the ethnographer, the academician of the St. Petersburg academy V.V. Radlov (1837-1918). He
studied customs, ceremonies, folklore of the people of Altai, the northern areas of Kazakhstan, examined
Semirechye. His publications "Samples of National Literature of Turkic Tribes" contain the Kazakh fairy
tales, epic works, lyrics. Also, great scientist-orientalist, the archeologist, the linguist, the academician
V.V. Velyaminov-Zernov (1830-1904) in books "Research About the Kasimovskikh Tsars and Tsare-
vitches," "Historical Data about the Kyrgyz-kaysakakh" has consecrated many nodal questions of the
history of Kazakhstan. Dobromyslov, Aristov, Krasovsky studied the history of that area. General-staff
officers, officials of the Russian administration, political exiled were also engaged in the collection of data
on history, ethnography, geography.

In the cultural development and social thought in Kazakhstan in the second half of the 19th century,
the critical role was played by scientific organizations and cultural and educational institutions. Depart-
ments of the Russian Geographical Society have been open in Orenburg (1868), in Omsk (1877), then
section in Semipalatinsk, and in 1897 — department in Turkestan. They published collections where mate-
rials on history, ethnography, geography were published.

In the cultural development and social thought in Kazakhstan in the second half of the 19th century,
the critical role was played by scientific organizations and cultural and educational institutions. Depart-
ments of the Russian Geographical Society were open in Orenburg (1868), in Omsk (1877), then section
in Semipalatinsk, and in 1897 - department in Turkestan. They published collections where materials on
history, ethnography, geography were published. The Kazakh intellectuals cooperated in them, for
example, I. Altynsarin who published the researchers in his collections was the corresponding member of
the Orenburg office of geographical society. In the second half of the 19th century in Kazakhstan regional
statistical committees which published the "reviews" of areas containing materials statistically, stories,
ethnography, culture were created. For example, Abay took part in work of the Semipalatinsk regional
statistical committee. Also, other scientific organizations were engaged in studying of Kazakhstan: Society
of the agricultural industry, fans of archeology and history of the East, supporters of natural sciences,
anthropology and oriental studies. In Kazakhstan, public libraries began to open. One of the first public
libraries was open in 1883 in Semipalatinsk.

The accession of Kazakhstan to Russia influenced the development of education. Children of wealthy
parents got an education in madrasah of Bukhara. Samarkand, Khiva, Tashkent. Children of ordinary
nomads, generally boys, received literacy elements in the Muslim schools. Educational institutions of se-
cular character began to open in connection with the requirement of training of officials of the colonial
experts: translators, clerks. Those were, the Asian school opened in 1786 in Omsk, in 1789 Government
school in Orenburg, in them the Russian and Kazakh children studied. In 1825 the cadet corps in Oren-
burg, and in 1846 - in Omsk was open, they trained military experts and administrative officials. The first
Kazakh secular school was open in 1841 in the Bukeevsky khanate, and in 1850 in Orenburg at the Boun-
dary Commission. Poorly female education developed. Only thanks to I. Altynsarin's efforts in 1887 the
women's school in Irgiz was open. In 1890-1896 the Russian-Kazakh women's schools in Turgai, Kos-
tanay opened. Karabutake, Aktyubinsk. The first professional educational institutions were the Turkestan
teacher's seminary founded in 1879, and the Orenburg Kazakh teacher's school began in 1883. Later
teacher's academies in Aktyubinsk, True, Semipalatinsk, Uralsk were open. For all pre-October period,
they trained 300 Kazakh teachers. Also in the 19th century agricultural and medical assistant's schools
were free, but there was no higher educational institution.

During the 19th century several powerful bards, including Makhambet Otemisov and Shortanbay
Qanauwli, chose as their theme the diminution of the Kazakh way of life under increasing Russian
pressure. Among the western Kazakhs of the Little Zhuz, this oral literary development reached its culmi-
nation in the second half of the 19th century and the early 20th century in the works of Buhar Zhiraw, who
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combined the didacticism of the zhiraw with the quick wit of the improvising aqin. His poetry frequently
treats such issues as the types of behavior that are appropriate to different stages of life.

Kazakh oral poetry of the 19th century displays breadth and diversity unmatched by any other Turkic
oral literature. The Kazakh literary concept of humanity was in a complex interdependency of the natural
and the human realms that expressed through numerous metaphors dealing with animal life and the forces
of nature. A didactic element is essential in these works, but its basis is fundamentally human; religious
models may appear, but they are one model among others and do not claim the absolute priority that they
do in the works of literature of other Muslim Turkic peoples.

Chokan Valikanov, Ibray Altinsarin, and Abay Qunanbaev (Abay Ibrahim Kunanbay-uli) — all of
whom were writing during the mid- and late 19th century — mark the beginning of a new and essentially
modern self-consciousness among the Kazakh intelligentsia. Valikanov was the first Kazakh to receive a
full Russian education, and Russian novelist Fyodor Dostoyevsky befriended him. A

After 1905, restrictions that had earlier been imposed by Russia on the publication of works in the
Kazakh language were eased. Kazakh-language newspapers such as Ayqap, Alash, and Qazaq, each with a
different cultural and political orientation, soon emerged. The generation of Kazakh writers active at that
time, including Omar Qarashuwli and Ahmed Bay Tursunov (Aqmet Bayttursyn-uli), was chiefly engaged
in pedagogic and political activities. The poet Turmaghanbet Iztileyov was executed by Soviet leader
Joseph Stalin in 1939 for his translations of Persian classical literature into Kazakh.

The outstanding figure of Kazakh literature during the Soviet era was Mukhtar Auezov. He graduated
in Russia and Uzbekistan, later he became a successful writer who published some of Kazakh stories. He
started to write during his education in university. By the 1920s he had begun to study Abay, who played
had been a significant role on his upbringing. Auezov wrote his novel Abay. Epic in scope, it depicts the
social environment from which Abay emerged. It was both a moving narrative and a unique document of
Kazakh life during the period of the Russian conquest and after that when Kazakhs faced fundamental
economic and cultural choices for which their traditional culture had not prepared them.

The beginning of the 20th century was a new stage in the development of intellectual potential.
Culturally, this was expressed in the assimilation first of representatives of the social elite, a narrow
stratum of people, European culture and new values. Representatives of the national intelligentsia in the
course of receiving education in European educational institutions were influenced not only by the
national movement in the East, but also by the bourgeois revolutions of the West, the growing pressure of
oppositional-minded compatriots to the tsarist regime. "The emergence and development of the periodical
press in turn contributed to the development of capitalism, commodity-money relations, transport and
communications, further colonization of the region". During this period, the competition between the
nascent national bourgeoisie and the ruling Russian bourgeoisie, as well as the penetration of foreign
capital, necessitated the reform of the education, press and communication system. The first Russian
revolution of 1905-1907, the first world war of 1914-1918, the national liberation movement of the
Kazakhs of 1916, the development of capitalism and, finally, the Great October Socialist Revolution were
important milestones in the new history of the Kazakh people. A small national intelligentsia in these
conditions began the fight for independence and freedom, and getting rid of the double oppression of the
colonial yoke of tsarism and the local patriarchal-tribal clan. The main achievement of the Kazakh intel-
ligentsia was that it noticed the growing Russification on time and began searching for means to bring the
Kazakh society into motion, using for this purpose the social and political freedoms granted by the first
Russian revolution; the intelligentsia sought to rescue the Kazakh people from tsarist oppression and
patriarchal-tribal backwardness by shedding the light of knowledge and progress. Undoubtedly, it was a
path of difficult struggle, complex conflicts and searches. At the beginning of the 20th century, educa-
tional activity in the spirit of a democratic cultural tradition was vigorously developing in Kazakhstan. It
started with the opening of primary schools, especially Russian-Kazakh ones. Kazakh youth were trained
in secondary special educational institutions of Tashkent, Orenburg, Omsk, and also in Kazan, Petersburg,
Tomsk University, and later many of them were sent for teaching activities in rural areas, and some - in
medical, cultural, educational and administrative institutions. The national Kazakh intelligentsia focused
the people on the development of the country on the path of independence, conducted propaganda for gai-
ning knowledge, engaging in science and art. In this process, a great role was given to Kazakh literature,
which contributed to the portrayal of the life of the Kazakh people and the protection of its interests. The
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development of education was also promoted by the publication of the periodical press, among which was
the most popular newspaper ‘Kazakh’, whose editor was the famous enlightener Ahmet Baitursynov, and
a secretary Mirjakyp Dulatov. Also, "the development of national culture and education was greatly
influenced by the magazine "Ayqap", published in 1911-1915, which contributed to the development of
literature, language and national identity".

Opposite processes - the intensive development of new trends in public life - on the one hand, and the
existence of strong foundations of feudal antiquity - on the other created a somewhat complicated situation
in the literature. In the conditions of a sharpened class, ideological struggle, the division among writers
became more acute, which openly raised public problems in their works and polemics. The primary mo-
tives of the works of representatives of the reactionary trend in the Kazakh literature of the twentieth
century were the idealization of the past, the preaching of Islam, the support of the anti-popular policy of
autocracy. This time in history represented growth of the intelligence such as Sultanmakhmut Toraigyrov,
Mukhamedzhan Seralin, Sabit Donentayev, Spandiyar Kubeev, Beimbet Mailin, Ahmet Baitursynov,
Mirzhakyp Dulatov, Shakarim Kudaiberdiyev, Magzhan Zhumabayev, Zhusupbek Aimauytov. They
continued the traditions of Abai Kunanbayev in their literary works. Their publicistic statements on the
pages of revolutionary democratic publications ridiculed the vestiges of patriarchal relations, religious
fanaticism, fought for social equality, opposed the colonial policy of tsarism and capitalist exploitation,
called upon the people to enlighten, settled and agriculture, raised the issue of the emancipation of women.
At the beginning of the twentieth century, Kazakhstan's cultural ties were reinforcing. Progressively-
minded poets and writers, increasingly turning to Russian and West European classics, began translating
the works of Pushkin, Lermontov, Tolstoy, Krylov and other leading Russian classics, including their
translations and transcriptions from Western European culture. The genre composition of Kazakh lite-
rature also became diverse: it was during this period that the first Kazakh novels, dramas, stories were
written, critical articles, essays began to emerge for the first time, and the satire developed. Kazakh
literature has stepped onto a qualitatively new stage of development, and the publication of books in the
Kazakh language had had a significant positive impact on the development of education in the region. In a
short period, there were about 200 books published, including translated works of Russian writers. There
were also samples of Kazakh folk art, compositions of the East classics, religious and heroic poems. It
should be noted that in order to study the history, nature, and geology of the region more thoroughly,
departments of the Russian Geographical Society, statistical and other scientific and industrial committees
were created in Kazakhstan; along with Russian scientists, Kazakh researchers such as Ahmet Baitur-
synov, Alikhan Bukeikhanov, Bakytzhan Karataev, Zhakyp Akpaev, Zhahansha and Khalil Dosmukha-
medov, etc., embarked on invaluable scientific works, which has been used as the most valuable sources
so far. To sum up, it is imperative to emphasize that since the period when there was an irreconcilable
struggle between the ideology of chauvinistic colonialism and the ideology of freedom and independence,
the public consciousness of the people was ambiguous and constituted a complex phenomenon. Actively
disseminated by prominent representatives of the advanced Kazakh intelligentsia, the ideas contributed to
the desire of society to develop education and culture, the formation of self-awareness, exerted a tremen-
dous influence on the sense of justice, the morality of the people. The Kazakh intelligentsia considered the
protection of national and public values and interests to be the primary task of their political activity. They
were marked by the desire to establish an independent statehood, to free people from colonial oppression,
to fight for public values, such as the right of every person and every people to freedom of self-
determination and free access to the achievements of world educational practice and culture.

In 1917, following the fall of the Russian empire, Alash Orda, a provisional Kazakh government
formed by members of the Alash nationalist party, partially filled the power vacuum in present-day
Kazakhstan. Alash Orda constituted an essential achievement of the quickly developing Kazakh
intelligentsia, but a mere twelve years earlier, at the time of the 1905 revolution, neither Alash nor any
other organized Kazakh elite group existed. At that time, the Kazakh elite consisted of two loosely
organized camps of intellectuals: those who saw the Kazakhs’ path to modernity as intimately connected
to the secular European tradition through Russia, therefore called the secular intellectuals and those who
saw it linked to the Islamic world, the religious intellectuals. This dichotomy continued to characterize
Kazakh intellectual discourse through the revolution of 1917, after which the religious intellectuals
became increasingly estranged, especially following the fall of Alash Orda to the Soviets.
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Alash, as an elite group, was aligned with the secular side of the Kazakh intelligentsia, and its rise to
power saw the fall of the religiously-oriented portion of that intelligentsia. While these groups held the
same basic tenets — that Kazakh society had fallen into backwardness and required significant reforms,
including sedentarization — they put forth competing visions for the future. Considering its historical
context, the secular vision’s relative success poses an interesting question about the formation of a Kazakh
national intelligentsia and related nation-building attempts. Kazakhs had long lived under Russian rule and
watched as Russians took their land and destroyed their traditional lifestyle. This paper will explain why,
then, they ended up supporting the secular intellectuals, given the opportunity to support anti-Russian,
Islamic-oriented groups. This paper will show that Alash’s recognition of both Russian and Tatar threats
to Kazakhness explains its relative success.

There has been much work on the causes of Alash’s rise. For example, Gulnar Kendirbaeva, a
historian of Kazakh nationalism, argues that Alash’s position favoring gradual sedentarization of the
Kazakhs was critical to their success. While a valuable contribution, her study is also exemplary of two
underlying problems with the existing literature. First, its exclusive focus on land overlooks the fact that
the Kazakh intelligentsia was, in fact, concerned with other significant issues at this time. These included
education, language, customary law, and religion in addition to land. Second, and more importantly, be-
cause the primary land issue was Russian seizure of Kazakh lands to accommodate Russian peasant
migrants (discussed in more detail below), this narrow scope suggests that Russians were the only signi-
ficant outside force in Kazakh political life, which is not true. Indeed, Russia played a significant role in
Kazakh political developments, and the secular intelligentsia’s support of gradual sedentarization played a
vital role in its success. At the same time, a very significant Tatar legacy remained from the years of
Tsarist state-sponsored Tatarization.

The central problem for the early 20th-century Kazakh intelligentsia was the “national and cultural
survival of the Kazakh people, i.e., the preservation of Kazakh culture and mentality — ‘qazaqtyq’
(Kazakhness),” which was rooted in nomadism. Thus, when confronted, for example, with Russian
incursions onto Kazakh lands, threatening Kazakhs’ ability to lead a nomadic lifestyle, they redefined
Kazakhness to reconcile Kazakh identity with the necessity of sedentarization.

To fully understand this redefinition of Kazakhness, it is essential to consider the Kazakh intelli-
gentsia’s beliefs concerning the development of nations. Historian Peter Rottier argues that a critical as-
pect of the intelligentsia’s conceptualization of Kazakhness was their acceptance of the Russian
intelligentsia’s belief in the linearity of the historical development of nations, which resulted because of
history as “a way to explain both the roots of the Kazakh nation and its future development.” The Kazakh
intelligentsia reconciled the historical importance of nomadism in Kazakhness with sedentarization by
“presenting settlement as the next stage in developing an advanced society,” even if it was being forced
upon them.

Thus, the survival of the Kazakh people depended upon a reconceptualization of Kazakhness. Such a
reconceptualization required at least partial adoption of another civilization’s tradition, for it required a
new understanding of modernity. In the Kazakh case, the reconceptualization relied mostly on Russian
civilization. While this is not surprising given the Russian education of most Kazakh intellectuals, it meant
that they were faced with the conundrum of promoting the same, or at least similar, policies as their co-
lonial overlords, while opposing the colonial rule. To do so required them to incorporate aspects of
traditional Kazakhness connected to, but not dependent on, nomadism and to limit appropriation of
Russian ideas in their new conception of Kazakhness whenever possible. This would help accomplish the
central goal of the reconceptualization of Kazakhness, which was to provide as much continuity as
possible in Kazakh identity while eliminating the role of nomadic lifestyle in that identity.

Saulesh Esenova offers excellent support for this view in a study of Shezhyre, a “genealogical
register of all Kazakh tribes and lineages compiled...as a part of the Kazakh resistance to Russian
colonization” in the early 20th century. Shezhyre was “closely associated with pastoralism,” which
allowed groups like Alash, which, not incidentally, took its name from the mythical founding ancestor of
Kazakhs, to attack “the historic commitment of Kazakhs to pastoralism,” while forming a single Kazakh
identity connected to their language and history.

While Russification — notably the seizure of Kazakh lands—was the most immediate threat to
Kazakhness, and thus a favored topic of scholars of Kazakh nationalism, Tatarization presented an equally
significant threat to Kazakh identity.
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Such political activity of the masses was connected to the Revolution of 1905 and subsequent
politicization of the steppe. Alikhan Bukeikhanov, the most prominent early 20th-century Kazakh intel-
lectual, believed the experience of 1905 was instrumental in forming the intelligentsia. In a 1910 contri-
bution to a Constitutional Democrat (Kadet) publication, he wrote, “The entire steppe was engaged in the
political sphere, and captured by the liberation movement’s flow. A lively conversation on the needs of the
Kirgiz [Kazakh] people began,” in 1905, in which “religious and agrarian questions stood before questions
of political freedom.”

In the years following 1905, Kazakh intellectuals gained venues through which to express their views
on threats to Kazakhness. The first such venue, the new State Duma in St. Petersburg, and was short-lived.
A total of nine Kazakhs were elected to represent the steppe in the first two Dumas, after which Kazakhs
lost their right to participation in imperial politics with the second Duma’s dissolution in June 1907. These
Kazakhs aligned themselves with the Kadets, primarily due to that party’s support of all nationalities’
“right to free cultural self-determination,” and participated in the Muslim caucus of the Duma. By doing
so, they showed their devotion to the preservation of Kazakhness, in some form, and attempted to use their
positions in the capital to forward those goals.

Kazakh intellectuals also poured energy into publishing, writing, often in verse, and distributing
books and pamphlets highlighting the Russian threat to Kazakhness, especially through seizure of land.
Increasing government willingness to use repression to stop anti-colonial sentiment did not stop Mukha-
medzhan Seralin from pushing for permission to begin publishing a Kazakh-language journal. In 1910, he
received permission, and he began printing Ai qap [Oh, Alas!] in 1911.

Following Seralin’s lead, Akhmet Bukeikhanov and other secular intellectuals began publishing
Qazaq [Kazakh] in 1913. These periodicals became the venues of choice for the religious and secular
intelligentsia. Ai qap provided a podium for Seralin and like-minded Islamic-oriented intellectuals con-
cerned, first and foremost, with religion as a means of spreading their views, while Qazaq provided
Bukeikhanov and other secular intellectuals to their venue. Interestingly, as has already been noted, both
publications shared an overarching goal. They strove to preserve Kazakhness and save Kazakh identity
from destruction by outside forces. The immediacy of Russian threats, especially regarding land, caused
fierce anti-Russian sentiment in both groups. Nevertheless, both groups and periodicals discussed far more
than the land issue. They also both devoted significant attention to questions of education and language.

On these issues, Qazaq editor Akhmet Baitursynov formulated the secularized intelligentsia’s posi-
tion, writing, “[i]Jn order to save our independence, and we must attempt...to rise to a state of enlighten-
ment,” a major part of which was promoting the Kazakh language. Moreover, he believed this was the
priority in preserving Kazakhness because, “[t]he modern Kazakh intelligentsia, having received their
education in Russian schools and Tatar medreses [religious schools], already begin to feel contempt for
the Kazakh language, and begin to speak Russian or Tatar among themselves.” Especially when compared
with Seralin’s belief that more significant connection with the Tatars was necessary to promote the
advancement of Kazakh society, Baitursynov’s writings, together with Karkaralinsk Petition, recognize
that Tatars and Russians presented relatively same threats to Kazakhness.

Recognition of the Tatar threat to Kazakhness in the 1905 Karkaralinsk Petition has often been
overlooked. Indeed, Bukeikhanov claims that its focus on religious issues was the result of a “Turkophile
victory,” despite the fact that the remainder of the petition contained many ideas Bukeikhanov himself
supported. The reason for such misinterpretations is that the Petition does not so much as mention Tatar
influence in a negative light. This does not, however, imply lack of recognition of the Tatar threat. Prefe-
rably, a careful reading and comparison with clearly pan-Turkist demands, with special consideration of
what the petitioners did not demand, reveals an implicit recognition of negative Tatar influence.

Education provides an especially potent example of the recognition of Tatar threat. The petition’s
point on education, which appears immediately after that on religion, and which is the longest point in the
document, is extremely critical of the existing educational situation. The essential complaint is, “aul
schools [i.e., state schools] do not pursue a goal of enlightenment, but rather something unknown”. This
“something unknown” shows, above all, distrust of Russian intentions. The petitioners may not have
stated a bright idea of what precisely Russian intentions were, but, based on context, it seems quite clear
that the unknown intention of educational policy was to further Russification of the Kazakhs in some way.
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Nevertheless, the petition indicated support for secular education, an essential value of Westernized
intellectuals, and an antithetical value to the Islamic-oriented intellectuals calling for

Thus, though wary of Russian influence in education, the petitioners supported continued instruction
of Russian in primarily Kazakh-language schools to enable further educational opportunities. Moreover,
they wanted an increase in opportunities for Kazakhs to enroll in Russian secular education, provided it
did not threaten their Kazakhness through private Russian-language instruction.

While the position stated in the Karkaralinsk Petition on education may be primarily directed at mini-
mizing Russifying educational policies, comparison with an appeal of Muslims from southern Kazakh
lands to the Duma shows implicit concern for negative Islamic influence. There, the authors present an
extreme pan-Turkist position:

Existing native (Russian-native) schools do not benefit us in any way, for the simultaneous study of
two subjects is not accessible to our young children, a result of which is that they do not achieve the
results they should in either subject...Therefore, the schools mentioned above should be closed.

Not only did they oppose an expansion of secular education; they explicitly condoned the elimination
of such schools. The Kazakhs compiling the Karkaralinsk Petition were likely confronted with this option
but concluded secular Russian-sponsored education was more likely to benefit the Kazakhs than Tatar-
sponsored religious education. This should not come as a surprise, for the appeal for religious education
also calls on the Duma to “completely abolish” the Kazakh Muslims’ customary law, and stipulates, “their
affairs should be handled...by shari’a.” Without a doubt, the Karkaralinsk petitioners did not desire a
replacement of Kazakh customary law with Islamic law, for doing so would merely replace undue Russian
influence with undue Tatar influence, threatening Kazakhness differently.

One might conclude that this is the extreme Islamic traditionalist position and that petitioners would
have agreed most with Jadid (Muslim reformist) perspectives. Indeed, Jadid intellectuals, who were
primarily Kazan and Crimean Tatar, did support secularized education. They did not, however, support
secular education in Russian schools. Instead, they called for the secularization of the curriculum in
Muslim schools, allowing them to provide an education comparable to that of Russian schools, while still
teaching some religious subjects. The petitioners’ support for at least the continuation of Russian-Kazakh
schools, therefore, contradicted not only the traditionalist but also the reformist Islamic-oriented per-
spective.

Thus, while the 1905 petition focused on limiting the Russian threat to Kazakhness, it cannot be
considered a denial of the existence of a Tatar threat to Kazakhness. Preferably, it represents a prioriti-
zation of threats to Kazakhness, concluding that limiting the Russian threat was more immediately neces-
sary, while still recognizing that Tatars posed a significant threat. The prominence of Islam that so worried
Bukeikhanov is not a sign of pan-Turkist sentiment, but of the use of Islam as a motivator. So for the
Kazakhs, it was just that: Islam could be used to mobilize Kazakhs, and its preservation was one of their
goals, but threats to the Islamic aspect of Kazakhness did not form the core of Kazakh demands. This was
true in 1905, as well as in 1916, on the outbreak of a mass revolt in response to the Tsar’s conscription of
Kazakh labor for the war with Germany, and in 1917, when they voted for Kazakh representatives to the
All-Russian Constituent Assembly.

In the 1916 revolt, Islam seems to have played different roles. Some religious leaders supported anti-
Russian actions, framing them as holy war, while others opposed the revolt altogether. Even those who
favored rebellion did not call for the creation of an Islamic Kazakh state, because a non-Islamic nomadic
state structure was much more familiar. Most importantly, Islam motivated revolt, a mobilizing call, but
not an actual goal or model for further development. As in 1905, Islam was merely a way to get Kazakhs
to act, not formative of the core of their demands.

Thus, when given a chance to elect representatives to the Constituent Assembly and regional and all-
Kazakh congresses, they overwhelmingly chose members of the secular intelligentsia, who became the
Alash party. The reason for this support was that these intellectuals showed consideration of the religious
question, but did not focus too heavily on it, in the same fashion as the 1905 Petition. The best method to
understand their positions is to look at the Alash Party Program and Kazakh congress minutes.

Like earlier statements on the part of both the secularized intelligentsia and Karkaralinsk petitioners,
Alash intellectuals’ positions presented at the Kazakh congresses and in the Alash Party Program were
primarily focused on curbing Russification, but also showed recognition of a significant Tatar threat to
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Kazakhness. This understanding of a dual threat to Kazakhness was most evident in the discussion of
religion and education. While the program itself included little on either of these issues, they were
discussed at much greater length in regional congresses and the All-Kazakh Congresses, convened in July
and December of 1917.

This condensing of central Kazakh goals in the platform is likely since autonomy depended on
support from other autonomies following the fall of the Tsarist system in February. Religion and education
were significant issues for the Kazakhs, but not nearly as important to other autonomies as political and
administrative reforms. For that reason, the Alash platform’s first sentence read, “Russia should become a
democratic, federative republic,” the first section expanded on that demand, the second described the
autonomy’s place within that system, and the third declared fundamental political freedoms.

When the platform did reach the issue of religion, its position was:

Religion should be separated from the state. Every [religion] should be free and equal. The Kirgiz
[Kazakhs] should have a separate muftiate. Kirgiz mullahs should keep Marriage, birth, death and divorce
records.

The first two sentences were likely included to further establish Alash’s credentials as a supporter of
a democratic federative Russian republic but also served to protect Kazakh Islam from Russian inter-
ference. Likewise, the final sentence was a non-crucial demand, designed mostly to protect from the
Russian threat. The third was by far the most significant demand for the Kazakhs and was meant not only
to protect against Russian interference with Islam but also to limit Tatar influence in Kazakh Islam.

Creating a separate Kazakh muftiate accomplished two goals: first, it enabled more significant
connection to the Muslim world and protected the Islamic aspect of Kazakhness; second, it sheltered
Kazakh Islam from Tatar control and thereby protected non-Islamic aspects of Kazakhness from Tatar
Islamic influence.

The July All-Kazakh Congress, in particular, provides support. There, Kazakhs from nearly all
regions agreed to support the temporary inclusion of Kazakh lands in the Orenburg Muftiate’s jurisdiction,
until the creation of a Kazakh department within the Muftiate. A next All-Kazakh congress, meeting in
December 1917, clarified the exact nature of this demand, stipulating that “all Kirgiz affairs should be
examined by only the Kirgiz department together with the muftiate,” and that all activities within the Ka-
zakh department should be carried out in Kazakh. By far the likeliest reason for such explicit demands for
the treatment of Kazakh religious affairs is the desire to limit Tatar power.

Elsewhere, this desire is expressed even more explicitly. The April Turgai Regional Congress shows
extreme suspicion of Tatar control of Muslim institutions. One of its demands was the “proportional
representation of Tatars and Kirgiz” in elections for religious officials, apparently aimed at setting limits
on Tatar religious influence. Based on these expanded positions, the rationale behind Alash’s support of a
separate Kazakh muftiate is clear. The creation of such a muftiate would simultaneously shield Kazakhs
from pervasive Tatar influence in religious institutions, and allow cultivation of the Islamic aspect of
Kazakhness.

Alash’s position on education, like that on religion, reveals a recognition of a Tatar threat to Kazakh-
ness. Two points demonstrate this extraordinarily well. The platform declared that Kazakh schools must
have Kazakh language instruction and that the Kazakhs should have their own secondary and tertiary
educational institutions. The former primarily addresses Russifying educational policies, for Tatar had
already been all but eliminated in Kazakh schools. The call for Kazakh secondary and post-secondary
education, however, aimed to diminish both Russian and Tatar power through education. The lack of such
institutions meant that Kazakhs, who were coming to value education more highly, could pursue studies
past the primary level only in Russian or Tatar schools, both of which had their motives, and presented a
threat to their Kazakh students’ Kazakhness.

Responding to the same dual threat, the December All-Kazakh Congress recommended the creation
of “national schools” and a committee for the composition of Kazakh language textbooks for primary and
secondary schools. Use of the word “national” as a descriptor for the prevalent type of schools is telling.
Their purpose would be to support Kazakh national consciousness through the promotion of Kazakhness,
and the committee would ensure that the textbooks used in those schools would be devoid of all threats —
Russian and Tatar alike — to Kazakhness. This would allow decreased dependence on Russian and Tatar
schools, while also reinforcing the Kazakhness of those who would go on to higher education in non-




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Kazakh schools. Alash’s position on education was thus, as it was with religion, to create a uniquely
Kazakh system, drawing from both Russian and Islamic models, but not wholly adopting either.

Conclusions. Alash intellectuals gained wide support within the Kazakh population because they
supported a uniquely Kazakh path, recognizing both the Russian and Tatar threats to Kazakhness. Al-
though they supported a reconceptualization of Kazakhness to diminish the role of nomadism, allowing
Kazakh society to progress, and looked to civilizations with which the Kazakhs had had a contact for
models, they did not propose complete adoption of any such model. For these generally secularized
intellectuals, the history of Russians and Tatars among the Kazakhs had shown that complete adoption of
either model would mean the destruction of Kazakhs as a unique people. Therefore, as both civilizations
attempted to gain power, Alash intellectuals selectively chose aspects of each civilization model, while
also maintaining aspects of traditional Kazakhness.

Persistent Tatar influence in Kazakh education and religion, after the shift in Russian policy to anti-
Tatarization, make Alash’s positions on those issues most revealing of that group’s placement between the
two models of civilization. On education, Alash accepted the Russian model of secular education, with the
caveat that instruction should be conducted in Kazakh. Likewise, they accepted the liberal idea of a
secular state, while also promoting the Islamic aspect of Kazakhness, and fostering a connection with the
greater Islamic world. In each of these positions, Alash intellectuals considered both the Russian and Tatar
threats to Kazakhness and attempted to construct a position that could limit both threats, while also
furthering the progress of Kazakh society.

Kazakh society, for its part, after the politicization of the steppe in 1905, showed suspicion of both
Russian and Tatar presence and power. In 1905, the Karkaralinsk Petition called for Islamic revival but
lacked pan-Turkist sentiment. In 1916, Kazakhs participating in the anti-Tsarist revolt demonstrated that
for them, Islam was primarily a motivator, and not cause in and of itself. Therefore, when presented with
choices between Alash intellectuals recognizing both the Russian and Tatar threats, and more pan-Turkist
movements, whose members saw no detriment to greater Kazakh-Tatar ties, they chose the former
precisely because it had correctly recognized the dual threat to Kazakhness.
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XX rac. BACBIHJIATBI KABAKCTAHJIA AFAPTYIIBLJIBIK KO3FAJIBICTAP

AnHoTanusi. Kazak yITTBIK KO3FaJIbICHIHBIH KAJBIITACYBIHAAFbI aFapTYUIBUIBIK KO3FaIbICTAP/IbIH dcepi Kapac-
THIpBUIANGl. PeBomronmsra meitinri OpTanblk A3WSHBIH pecell OeiMiHIe WCIaM HHTEeTpaliiu3Mi, TYPKIMIUIIIK JKoHE
STHUKAIIBIK YITHIBUIABIKTBIH JAaMy MYMKIHJITI JKy3ere achlpbUiibl. MyChUIMaH — TYPKi UJSSUIAPBIHBIH KEH Tapa-
JybIHA YJIKEH yJiec KOCKaH Outimzi tatap xankel 00J1bl. KazakcTaHmarsl TYPKIIIUIIIKTIH XKeHUTICKe YibIpay cedern-
Tepi , Ka3aK COLUYMbIH OaThICTaHABIPYAa KOIINEHUIEPAIH IIHH SHXAPIBbIFbI TYPFHICHIHAH OPBIC MOJICHUETIHIH KEeH
TapayyblHa OKEeTyl,KYHIENIKTI YIATapaiblK KaTbIHACTApJbIH KYINTI ocepi KapacThlpbuiajibl. Ka3akrapablH YITTHIK
KOJIBIH TaHJay/a MaHbI3Jbl POJIBIL OPbIC — Ka3akK JKoHE Ka3aK MEKTEeNTEepiH KaJbINTACTBIPyFa OpbIC TUTIHEH OLIiM
OepeTiH arapTylIbUIap aT CaJbICKaH Ka3ak JKoHe OpPbIC aFapTyIIbLIapbl OOJIIbI.

Kazak yJiITTBIK Anall KO3FalbIChIHBIH HETi31H Kaylaylibuiap He3iHeH PeceiiiiH eBponabik OeliriHaeri sKorapsl
OKY OpBIHJIAPBIH/IA IHE COJITYCTIK JKOHE 0aThIC ayaHAapbIHbIH OPBIC-Ka3aK MeKTenTepinae 6uniM anrad. Onapabiy
OacekenecTepi TYpiKTEp, OHTYCTIK ayJdaHIapAarbl KCH TapajfaH XaJbIKTBIH CayaTThl OOJIriH OKBITATHIH >KaHAIIBLT
MEKTEITEP e OKBIIbI.

TyiiiH ce3nep: YWITTHIK KO3FAIBICTAP, AllAlll MAPTHSICHI, 3USLIbI KAYBIM.
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! AKTIOGHHCKMI pernoHabHBII rocy1apcTBennbIi yauBepcuteT um. K. XKy6anosa, KazaxcraH,
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IMPOCBETUTEJIbCKOE IBUKEHHE B KABAXCTAHE B HAYAJIE XX BEKA

AnHoTanusa. PaccmarpuBaeTcst BIMSHUE INPOCBETUTENLCKOTO JBUKEHUS Ha CTaHOBJIEHHME Ka3aXCKOTO HaIUO-
HaJbHOIO JBWXEHUS. B nopeBoionMoHHON poccuiickoil yactu LleHTpaibHOM A3HMM CYLIECTBOBAJIM BO3MOXHOCTHU
Pa3BUTHUS NCIAMCKOTO MHTETPAIN3Ma, ITAHTIOPKU3Ma U STHUYECKOTO HallMOHANM3Ma. bosplryto poss B pacmpocTpa-
HEHUH MW MyCYJIbMaHO-TIOPKCKOTO €IMHCTBA ChITPaId 00pa30BaHHbIE CIIOM TaTAPCKOTo HacelneHHs. PackphIBatoT-
sl IPUYMHEI NIOPaKEHUS MAaHTIOpKU3Ma B KazaxcraHe, 3aKI04aronyecs B pelIuruio3Hoi nHaudGepeHTHOCTH KOYeB-
HHUKOB ¥ MOIITHOM BJIMSIHHM IIOBCETHEBHOCTH MEKITHHUECKUX OTHOLIEHUH, MPUBEIINX K IIMPOKOMY paclpocTpaHe-
HHIO PYCCKOH KYJbTYPBbI, SBJISBIICHCS IPOBOJHUKOM BECTEPHU3ALNH Ka3aXxCKOro connymMa. BaxHyro pons B BIOOpe
HAIIMOHAJIBHOTO IyTH Pa3BUTHA Ka3axOB CBHITPAIM PYCCKHE M Ka3axXCKUE MPOCBETHUTENH, CO3aBaBIINE PYCCKO-Ka-
3aXCKHe LIKOJIbI U Ka3aXCKHE IIKOJIbI C IIPENOJaBaHUEM Ha PyCCKOM si3blke. OCHOBATENIN Ka3aXCKOTO HAI[MOHAIBHOIO
JIBIDKEHUS AJalll IPEeuMYIIeCTBEHHO 00y4Yalnuch B PYCCKO-Ka3aXCKUX LIKOJIaX CEBEPHBIX M 3alaJIHBIX PaOHOB Kpast
U B BBICIINX Yy4eOHBIX 3aBEIEHUSX eBporeiickoil wactu Poccuu. PaccmarpuBaeTcss BiIMSHHE MPOCBETHTEIHCKOTO
JIBUDKEHUSI Ha CTAaHOBJICHHME Ka3aXCKOI'0 HAIlMOHAJIBHOTO ABMIKEHMA. B nopeBomonoHHON poccuiickoit yactu Llen-
TpalbHOM A3HMM CYIIECTBOBAIM BO3MOXKHOCTH DPAa3BUTUS HCIAMCKOTO HHTETpalu3Ma, MaHTIOPKU3Ma U ITHUYEC-
KOT'0 HallMOHAJIN3Ma. BoJbIIyo posib B paclpoCTpaHEHHH HIEH MyCYIbMaHO-TIOPKCKOTO €IMHCTBA CHINpaJId 00pa-
30BaHHBIC CIIOM TaTapCKOTO HaceJeHus. PacKphIBalOTCS MPUYMHBI MOPAXEHUs MaHTIOpKU3Ma B KazaxcTaHe, 3aKiro-
YaOIINECs] B PEIMTHO3HOW MHIU(P(PEPEHTHOCTH KOUYEBHUKOB M MOIIHOM BJIMSTHUM MOBCEIHEBHOCTH MEXITHUIECKUX
OTHOUIEHHUH, MPUBEIIINX K IIHPOKOMY PAacIpOCTPAHEHUIO PYCCKOW KyJIbTYpPBI, SBISBIIECHCS IIPOBOJHUKOM BECTEp-
HHU3aLUH Ka3aXCKOTro coluyMa. BaxxHyro poib B BBIOOpE HAIMOHAIBHOTO IyTH Pa3BUTHUS Ka3aXOB ChITPAJIN PYCCKHE
U Ka3aXCKHe MPOCBETUTEIH, CO3JaBABILINE PYCCKO-Ka3aXCKHE IIKOJIbI M Ka3aXCKUe IIKOJIbI C IPENoAaBaHUEM Ha pyc-
ckoM s3bike. OCHOBATeNN Ka3aXxCKOro HAIMOHAIBHOTO ABKMXKEHHs AJall NMPerMYNIECTBEHHO 00y4asauch B PyCCKO-
Ka3aXCKUX IIKOJaX CEBEPHBIX U 3alaJHbIX PaiiOHOB Kpas W B BBICIIMX y4YEOHBIX 3aBEACHHSX €BPOIEIHCKOI YacTh
Poccun. IX KOHKYPEHTBI TIOPKUCTBI, 00Y4aInuch B HO-BOMETOJHBIX IIKOJIAX, PACIPOCTPAHEHHBIX B I0XHBIX paiioHax,
/I X UEU pa3iessuInch 00pa30BaHHON YacThIO HACEIEHHS.

KitoueBble cj10Ba: HAMOHANBHBIE ABWKCHUS, TApTHsI ANalll, HHTEJUIUT €HIUL.
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GEOSYSTEM ANALYSIS OF DEVELOPMENT
OF LANDSLIDE LANDSCAPES
OF THE SOUTH-EASTERN SLOPE OF GREATER CAUCASUS

Abstract. The southeast tip of Greater Caucasus which is entering borders of Azerbaijan and being part of the
Alpine and Himalaya geosynclinal belt, is characterized by high dynamism exogenous the relief forming the pro-
cesses having essential impact on development of a landscape situation. In this regard there is a need of development
of various methods for creation of scenarios of possible changes of a geoecological situation in various massif having
harmful consequences, by identification of relationships of cause and effect. For this purpose, in this work possibi-
lities of forecasting of landslides in natural area of Greater Caucasus with use of available geological and geomor-
phological, climatic and landscape data, and also visual supervision were analysed. These data allowed to reveal the
main distinctions of factors of a relief situation, hydroweather conditions in certain physiographic areas in which
landslides, character and intensity of the land use, to some extent influencing a descent of landslides and subject to
their destructive influence are shown.

Keywords: processes, slope, exodynamic, landscapes, erosion, factor, sub district, Caucasus.

1. Introduction. Questions of identification of the reasons of geodynamic processes — taluses,
scatterings and landslides are many years in the center of attention of the geographical public of the coun-
try because of harmful consequences of these phenomena for the social sphere and economic activity of all
mountain regions [14].

The southern and Northeast slope of Greater Caucasus differ the complex geomorphological struc-
ture, being shown in difficult structure of alternation of water-permeable layers of breeds, an interlacing of
tectonic violations, and also the high seismicity which quite often is hardly noticeable, but a decisive
factor of slipping and a collapse of mass of breeds.

The inclination of a terrestrial surface saving in considerable energy of all mass of breeds of a slope
has essential impact on development of landslide processes. But, as we know, big biases of slopes not
always lead to landslides, even on sites close located to landslide massifs. So, slopes with strong maternal
breeds are steady, slopes with alternation of layers of friable breeds and clays are the most subject to in-
fluence of geodynamic factors. Big biases of slopes, especially characteristic for the Southern slope of
Greater Caucasus Range lead to landslides of landslide character, in a root changing shape of a landscape
of this site [12, 13].

On degree of stability to impact of landslide processes of the territory of a massif active and active
sites are differentiated on rather steady, so-so. Within a mountain meadow zone steady sites in the
landslide relation are characterized by existence of clearly expressed subalpine and Alpine landscapes.
Such sites can be subject to influence of others exodynamic processes — to a soil erosion, accumulation
and movement of taluses and the scatterings constituting not smaller danger to a landscape and all
ecological situation (figure 1).

— 78 ——



ISSN 1991-3494 Ne 4.2018

Figure 1 — Space image of part of the studied territory of a river basin of Girdymanchay of the 2010
with the allocated contours of the soils, different degree of erodibility. Scale 1 : 25 000;
1 - not bald-headed sites; 2 - slightly eroded sites; 3 - moderately eroded sites; 4 - severely eroded sites

It is known that an important element of development of landscapes is transfer of chemical particles
as part of circulation of substances. In this regard mountain landscapes of Greater Caucasus are low-stu-
died and demand the analysis of impact of exogenous processes on changes of quantity and a ratio of
various chemical elements and their connections in soils and vegetation depending on intensity of various
natural phenomena. For these purposes experts of various profile — geographers, soil scientists, botanists,
the chemists which common efforts can help to reveal an overall picture of occurring geochemical
changes can be attracted [17-19].

The geodynamic situation in Apsheron peninsula substantially becomes complicated the intensive
town planning, being accompanied development of social and industrial infrastructure that leads to change
of an initial relief and strengthening of factors of an landslide forming.

2. Objects and methods of researches. The southeast tip of Greater Caucasus which is active from
the point of view of a descent of landslides, always drew attention of researchers of various disciplines —
geologists, geomorphologists, landscape scientists, soil scientists, etc. trying to establish the reasons of this
destructive process, to give an assessment of extent of influence of this or that factor on this phenomenon.
The main landslide massifs, lithologic structure of breeds of landslide slopes, the basic landscape elements
of separate large landslides were during this time defined [1-3].

These works were performed during field visual researches, and also the cameral researches meaning
measurements on topographic maps, revealing the biases of a surface stimulating slipping of mountain
masses.
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Measurements of the cracks formed as a result of landslides on different massifs and definitions of
their temporary dynamics allow to carry out in a certain degree territory division into districts on activity
of breeds for the purpose of identification most of the landslide territories. The description of a landscape
situation, its separate components promotes detection of the distinctions which were showed through a
certain time occurring also under the influence of geodynamic processes.

The interpretation of space images gives the chance of them to interpretation for detection of geo-
morphological and landscape features of consequences of landslides both their spatial and temporary
dynamics in the presence of pictures of different years. In Azerbaijan many years were spent works on
creation and improvement of various means and methods of interpretation of space data for definition of
the directions of development of the harmful natural phenomena [10-12].

3. The received results. Materials of numerous researches of an environment of Greater Caucasus
available in existence can give the chance to reveal prerequisites of emergence and development of land-
slide processes and to create a certain group of landslide massifs for the purpose of development of
protective measures on prevention of their harmful consequences. The material on physiographic and
synoptic division into districts of natural area of Greater Caucasus within Azerbaijan was for this purpose
processed and a number of the factors causing a descent of landslide masses is defined.

Divaryan landslide stream, beginning on a northwest slope of the mountain Matur, on the left coast of
Girdymanchay, at the absolute height of 2200 m, it is stretched at distance of 2,9 km to the course of
Girdymanchay and finishes the activity at the absolute height of 1400 m. In an amphitheater and a tran-
sitional zone width of a landslide stream reaches 10-15 m, and on a carrying out cone more than 2,5 km.
Its landslide materials narrowed the course of Girdymanchay to 3-5 m. The modern landscape of a
landslide difficult also is characterized by existence of cracks, ridges, shaft, bushes, hollows, pools, boggy
sites and fresh landslide materials.

As the digital model of a relief of the Divaryan landslide, created on the basis of the GIS technology
shows, wavy character of a surface causes diversity of landscape structure of landslide weight. Namely,
camber of a middle part of a landslide with the best conditions of moisture accumulation, most likely, is
the reason of development of shrubby and wood vegetation on relatively weak inclined sites, including,
sites of a cone of carrying out (figure 2).

o —

Figure 2 — Digital model of a relief of the Divaryan landslide located on the left river bank Girdymanchay.
This model is received on the basis of processing of a space picture of high resolution of 2012 and 2013.
Continuous horizontals are carried out through each 20 meters

The similar model is created and for the Demirchi landslide which has been also located on the
Southeast slope of Greater Caucasus Range, which development down can influence changes of the bed of
the river (figure 3). Unlike the Divaryan landslide the surface of this landslide has a hollow form.
Demirchi landslide stream, beginning to the East from the Lagich pass in river Demirchichay headwaters
(a river basin Pirsaat) at the absolute height of 2000 m, proceeds to 1700 m. Its length is 25 km, width is
100-500 m. It develops within mountain meadow and mountain-steppe landscape types.
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Figure 3 — Digital model of a relief of the Demirchi landslide located in a river basin Pirsaat.
This model is received on the basis of processing of a space picture of high resolution of 2012 and 2013.
Continuous horizontals are carried out through each 20 meters

Mountain territories of Greater Caucasus are included in limits of several physiographic areas. The
Gonagkend area covers in the structural relation the Tufan anticlinorium, the Shakhdag-Hyzisynclinorium,
the Tengi-Beshbarmag anticlinorium, east suburb of the Zagatalo-Govdagsynclinorium and Hussarmono-
cline. Due to the formation at various absolute heights of a number of intermountain hollows conditions
for development of settlements, agriculture and cattle breeding which however, can serve as the reason
erosive, but not landslide process are created. The landslide phenomena here have the natural character
connected, apparently, with fluctuations of seismic activity, nature of the spreading breeds, washing-away
activity of the rivers, especially, during high waters and an atmospheric precipitation, including, storm
rains. The intermountain hollow of Shakhdyuzu (2400-2700 m) is used as a summer pasture. The relief of
the area possesses the big range of heights (200-4460 m) and therefore altitudinal zonality is presented
here in a full range. Due to the fall in the southeast direction of absolute height of a relief and aridity
strengthening in hillsides reduction of a river drain and disappearance of mountain landscape belts, an
aridization of the woods, expansion of areas of dry steppes and semi-deserts towards low-mountainous is
observed.

Height differences on the Southern slope of Greater Caucasus Range which generally covers the
Zagatalo-Lagich physio geographic area which is stretching from the West, from the Georgian border to a
river Girdimanchay valley in the east on 220 kilometers, with cool slopes are made by 2800-2900 meters.
Biases of a surface change in limits 30°-45° that probably is a leading factor of development of landslide
processes, along with showers, characteristic and for the Northeast slope of Greater Caucasus and high
seismicity. Number of the rivers (Mazymchay, Belokanchay, Kurmukhchay, Dashagilchay, etc.) crosses
the Southern slope across, forming valleys with cool slopes. In the territory the broad-leaved woods which
however can't serve fixing from breed sliding by a factor, mountain meadows and subnival landscapes
dominate.

Shemakhi (Mountain Shirvan) the physio geographic area surrounded from the West Akhsu's river,
from the North a watershed of Greater Caucasus Range, from the East the Gobustan low-mountainous,
and from the South the Shirvan steppe is characterized by high seismicity (8-9 points) which probably
plays the leading role in coupling violation between the mass of breeds and a descent of landslides. In the
territory of the area where unlike previous, with more humid climate, mountain-steppe, forest-steppe,
mountain and forest and mountain meadow landscape complexes prevail.
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Studying of a geodynamic situation in Apsheron which is part of Greater Caucasus becomes an actual
scientific and practical problem for life support of the most part of the population of the country which has
concentrated on the territory of the Baku agglomeration, enduring construction boom which is capable to
aggravate earlier existing problems and to create new in connection with intensive high-rise construction
in the Baku amphitheater. Today the main landslide massifs in city boundaries are known and the most
probable causes of a descent of landslides on these sites are established. However with expansion of city
boundaries and advance of housing construction, including, elite, for example, to the South from the
downtown towards the Bail ledge there are new dangers to life of people on once weak-populated site of
Apsheron.

The territory of Apsheron and the city of Baku is included in limits of the Gobustan-Apsheron
physio geographic region of natural area of the Southeast tip of Greater Caucasus which is the landslide
dangerous territory for all South Caucasus [4]. The most part of the area consists of low-mountainous
with a wide circulation arid denudation processes and in the tectonic relation enters limits of the
Shamakhi-Gobustan synclinorium and a southeast extremity of the mega anticlinorium of Greater
Caucasus [11]. Owing to a relief of low-mountainous and plains, and also high aridity of climate in the
territory landscapes of semi-deserts and dry steppes dominate. Here the halophytic plants is most of all
developed.

The territory of Greater Caucasus is included in limits of several synoptic areas.

The Oguz-Ismailli area is exposed to influence of the centers of the cold air located over the Kara
Sea, Scandinavia, the South of Eastern Europe and Kazakhstan, getting in the territory through the Cas-
pian Sea and the Azor maximum. Seldom air masses get through the territory of Georgia. Sometimes
warm air of a subtropical anti-cyclone gets. Three subdistricts are allocated.

In a high-mountain subdistrict average annual temperatures make 0°-7°C, middle January tempe-
rature -5°-10°C (frost), and middle July +5+17°C, an average annual amount of precipitation of 1000-
1300 mm. The most damp period — the end of spring beginning of summer. During this period there can
be an activization of a role of ground waters in development of landslides.

The Guba-Shamakhi area more than other areas is affected by cold air masses Arctic and middle
latitudes and the Central Asian anti-cyclone. On the contrary, influence of a tropical anti-cyclone is shown
here poorly, and the Azor maximum in comparison with other areas — is strong.

Mountain subdistrict — average annual temperature reaches +5+7°C, middle January +4°+6°C, middle
July +14°+15°C less. The average annual amount of precipitation makes 400-600 mm that says that the
role of an amount of precipitation in an landslide forming is less, than their quality in comparison with the
previous area though the maximum of a precipitation here is observed, as well as in the Oguz-Ismailli area
at the end of spring beginning of summer.

The territory of the Apsheron peninsula and the city of Baku is included in limits of the Apsheron-
Gobustan synoptic area differing from others by strong North southern air streams. Influence of area of a
high pressure formed Kara, Scandinavian and Azor maximum over Southeast Europe is the main reasons
of it. Within this area two subdistricts are allocated: subdistrict of Apsheron and Gobustan subdistrict.

In a subdistrict of Apsheron average annual temperature makes +14+15°C, middle January +3+4 °C,
middle July +24+26°C, the average annual sum of a precipitation of 100-250 mm, the greatest number of a
precipitation drops out in the fall, the winds of the northern direction which are called “xazri” (or the Baku
north), often being accompanied a storm dominate. Storms, fogs and phenomenon snowfalls seldom
repeating.

In the Gobustan subdistrict average annual temperature makes +11+13°C, middle January -1-3°C,
middle July +22+25°C, the average annual sum of a precipitation of 150-300 mm, the greatest number of a
precipitation drops out in the fall. Northern and northeast winds dominate, during the hair dryer the strong
southwest wind blows. Storms, fogs and snowfalls are observed more often than in the Apsheronsub-
district.

Apparently from the provided data, climatic conditions of these subdistricts strongly don't differ and
can't be considered as a leading factor of emergence of landslides.

— g2 ——
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4. Conclusions. The numerous researches directed on development of actions for prevention of a
descent of landslides are based on the purposes of reduction of biases of hillsides, the phytomeliorative
works meaning restoration of a close vegetable cover on broken massifs. Such approach proceeds from
insufficient understanding of an essence of the mechanism of this process covering not simply terrestrial
surface, but rather powerful cover of sedimentary breeds with a certain stratification, sometimes some tens
meters. Quite often in publications of various character expression “sliding of soils” that proceeds from
misunderstanding of a geological and geomorphological essence of landslide process, the superficial
relation to possible consequences of this phenomenon meets.

At the same time, attempts of melioration of landslide massifs which are ineffective are made. They,
are generally directed on alignment of a surface and restoration of a close soil and vegetable cover,
including, by implementation a forest plantation.

These measures lead to temporary stabilization of a geodynamic situation that actually, is the begin-
ning of a new cycle in development of landslide process. Planting of trees improves soil and ecological,
but not a geological and geomorphological situation as roots of trees aren't capable to constrain movement
of mass of breeds sufficiently. Numerous landslides within a mountain and forest belt of Greater Caucasus
within Azerbaijan, strongly changed all shape of a landscape can serve as an example, introducing before
not meeting elements in its horizontal structure.

5. Alleged actions. In this regard there is an urgent need in the large-scale inventory of landslide
massifs meaning drawing up detailed landscape, geological and geomorphological, soil and geobotanical
sketch maps, including, with use of materials of space shooting [23-25]. Cartographic materials have to be
added with the meteorological data including information on an annual course of air temperature, quantity,
character and a mode of loss of a precipitation, average annual and average monthly air temperatures.

In the description of the landslide massif information on a humanitarian and economic situation of the
landslide site, including data on number of settlements, number of their population, type of the settlement,
features of their arrangement, quantity and character of the enterprises, the social objects located in this
territory has to take an important place.

Accumulation and processing of large volume of data is able to afford to carry out comparison of
the probable factors causing process of a descent of landslides and to reveal the key factor which hasn't
been considered by initial consideration, for the purpose of search of opportunities of its neutralization
[9, 12, 13, 20-22].
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TRENDS, PROBLEMS AND PROSPECTS
OF THE IPO’S MARKET DEVELOPMENT

Abstract. The globalization of the world economy leads to a change in the landscape of the world's fund
infrastructure, the priority of financial capital over the economy, the stimulation of competition and integration pro-
cesses in the capital markets. The last decade demonstrates the intensive development of new financial centers in
emerging markets, which motivate the movement of financial resources to the points of innovative growth. The
competitive struggle between the stock markets of developed and developing countries, the transformation of finan-
cial instruments, simplification of listing procedures provide an increasingly wide choice for issuers and investors.

The purpose of this research was to study the main current trends in the development of stock exchanges and
the qualitative characteristics of the initial public offering, as well as analysis of the current state of the stock market
of the Republic of Kazakhstan. Moreover, we analyzed the experience of using this financial instrument by Kazakh-
stan's companies to attract sources of financing for sustainable economic development.

The research resulted in the identification and description of current trends in international practice of attracting
long-term capital, understanding of which is the opportunity to use this experience for the targeted development of
the national stock market. For the Republic of Kazakhstan, located in the centre of the Asia-Pacific region, this is a
unique opportunity to ensure the dynamic development of the country's stock market, having entered it into the
global financial architecture.

Keywords: IPO, stock exchanges, competition, financial centers, capitalization, AIFC.

Introduction. Financial flows and business practices are becoming increasingly global, which
stimulates the development of new innovative growth points in the architecture of financial markets for
more effective capital raising. The changing external operating environment: the liberalization and deregu-
lation of protected domestic markets, the increasing number of indexes for tracking the performance of
shares in different countries stimulates the desire of business to work all over the world. At the same time,
the development strategy of the company forces top managers to consider the possibility of attracting
capital, not only on the local stock market (provided with sufficiently developed level of it), but also on
the global stock market. In response to this requirement of time, stock exchanges are forced to make ef-
forts to remain competitive by opening new specialized sites and simplifying listing procedures for them,
expanding their geographical presence through mergers and acquisitions, consolidation, formation of
strategic alliances.

Kazakhstan's stock market, being an element of the global stock market, demonstrates significant
progress, and, nevertheless, refers to the least developed sectors of the domestic financial system. In our
view, this problem requires careful study. Its relevance is also due to the fact that access to financial re-
sources is the main restriction for the economic development of Kazakhstan and the achievement of its
strategic goals for the level of welfare by 2050. This problem also was noted by the experts of the Organi-
zation for Economic Development in the special report on Kazakhstan [1], as well as by experts of the
Global Economic Forum in the annual ranking of countries on the level of competitiveness [2].

In the system of the variety of instruments of the financial market, a special place is occupied by the
instrument of initial public offering of shares, which reflects the intensity of investment processes in the
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stock markets and formalizes the channels of access to sources of financing. A positive example of the
strategic vision and use of the geopolitical potential of Kazakhstan for the development of the stock
market is the creation of the International Financial Center Astana, as well as the practice of using the IPO
tool on the local stock market.

In this regard, the study of the current state, trends in the global IPO market, as well as practical
experience and prospects for the development of this financial instrument is relevant for the Kazakhstan
stock market in its initial stage of development but an important element of the financial system for
securing long-term and sustainable financing of the economy.

Methods. The methodology of the author's research is based on methods of economic analysis (eco-
nomic monitoring), statistical research (statistical observation method and grouping method), abstraction
method. The basis of the research is the system approach, the dialectical method of cognition, the logical
method, the methods of analysis and synthesis. The theoretical basis was the scientific work of foreign and
domestic scientists, reports of the World Economic Forum and OECD. Information basis are reports of
auditing companies Ernst & Yang and PricewaterhousCoopers, statistics World Federation of Exchanges.

Results.

1. Competition of stock exchanges: demulturization, consolidation, strategic alliances and finan-
cial technologies. The competition of stock exchanges and trading platforms of developed countries leads
to the development of processes of consolidation and integration of stock exchanges in order to pool
resources and increase liquidity. As equity markets become increasingly global, the world's leading
exchanges are transformed through diversification, expansion of the business area, technological and
innovation development. One of the tools of transformation is the process of demutualization [3], which
involves the conversion of state or unit stock exchanges into profitable public companies. In 2006, after
more than two centuries of work as a non-profit institution, the New York Stock Exchange became a pub-
licly traded company.

The intensive competition of exchanges and, as a result, the loss of income, led to the need for con-
solidation as one of the ways to achieve expansion of the sphere of influence and improve liquidity by
signing strategic alliances and cooperation agreements, mergers and acquisitions, changes in prices and
time of bidding, sharing of technologies.

Along with the formation of national holdings: "Spanish exchanges", "Deutsche Bourse", transna-
tional exchanges were formed. The first such exchange was the EURONEXT NV (pan-European exchan-
ge), in which the trading, clearing and settlement systems of stock, urgent and commodity markets of the
three exchanges (Paris, Amsterdam and Brussels) were integrated. Euronext became the first exchange
whose members were fully integrated, and the markets were transformed into a single system.

In December 2006, NYSE completed a $25 billion deal to merge with Euronext, creating the first
global exchange NYSE Euronext, in which it owns 91.4% of the shares. The market value of Euronext for
10 years increased from $25.81 billion to $4.2 trillion.

In November 2013, the US regulators approved the Intercontinental Exchange (ICE) acquisition of
NYSE Euronext, which made ICE not only the world's largest stock exchange holding company, but also
the operator of the largest stock market in the world. Intercontinental Exchange (ICE) — a network of
exchanges and clearing houses for financial and commodity markets in the US, Canada and Europe, the
world's largest operator of the derivatives market, where futures contracts for all types of underlying assets
are traded.

NASDAQ (the second-largest US stock exchange), twice attempted to acquire the London Stock
Exchange (LSE), but after receiving a refusal, eventually became its shareholder through the purchase of
shares. Currently, NASDAQ owns more than 28% of LSE shares. In 2007, a $3.7 billion deal was com-
pleted to acquire OMX: the European stock exchange, located in Stockholm, Sweden. This combination
created a global exchange NASDAQ OMX Group with 4000 listing companies from 39 countries with a
total market capitalization of $5.5 trillion. A similar trend also exists in the Asian stock market.

In addition to mergers and acquisitions, exchanges also use another form of cooperation — strategic
alliances. Thus, the NYSE Group entered into an agreement with the Tokyo Stock Exchange. The main
areas of cooperation are the development of technologies and electronic trading systems, the simultaneous
placement of securities and the creation of information products. In March 2014, NYSE EURONEXT sig-
ned an agreement with the Middle East exchanges in Beirut and Tunisia, as well as the Muscat Securities
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Market of Oman. Also signed a partnership agreement with the owners of the automatic system Quandl,
which provides access to a million financial instruments around the world, and the non-market trading
platform BATS Chi-X Europe. It links Euronext, London Stock Exchange, Frankfurt Borse AG and OMX [4].

As the article was being prepared, on April 10, 2018, KASE and the Moscow Exchange signed an
agreement on the intention of strategic cooperation, which is aimed at promoting the development of a sing-
le Eurasian Economic Area (EAE) and the establishment of a unified financial market of the countries —
members of the EAE. The main objective of the aforementioned agreement is to improve regulatory mar-
kets, the clearing activities and activities of the central counterparty, as well as the convergence of the
main financial markets of Russia and Kazakhstan, taking into account international standards [13].

Financial technologies make the trading of financial assets faster, more economical and accessible
from anywhere in the world, both for large and small retail investors, which destroys the dominance of
national exchanges. Technological innovations have become a fundamental driving force for competition
for exchanges, not only with each other, but also with new players in the exchange market that provide
alternative technologies for exchange trading, as well as for products. For example, private equity funds
and hedge funds provide access to growing pools of private capital as potential alternatives for listing.

Automated trading systems such as POSIT, Liquidnet and E-crossnet are also competitors because
they represent quasi-exchange, where shares are purchased and sold through smaller private networks of
brokers, dealers and other market participants, and do not require listing costs [3].

The competition between different methods of carrying out settlement transactions between global
custodians and central depositories, as well as between local and foreign central depositories, is intensi-
fying. The two international central depositories Euroclear (Morgan Stanley) and Clearstream (Citibank)
provide settlement on real-time exchange transactions in securities in the form of global certificates from
30-40 markets [5, p. 252].

We believe that strengthening the consolidation of the stock markets will attract new investors,
provide them with a wider range of financial products and services with lower costs, which should im-
prove the efficiency of the financial market as a whole. At the same time, the negative effect of the globa-
lization of stock markets is systemic risk, which is reflected in the rapid transfer of shocks to local mar-
kets, which has a detrimental effect on developing markets with a low level of financial depth by
increasing their volatility.

2. Characteristics of global IPO markets. To study the quantitative and qualitative characteristics of
the instrument of a public offering of shares on the stock market, we examined the statistical data of the
global IPO market provided in the EY reports. We managed to identify many trends that evidenced global
changes in the landscape of the world's major financial centres over the past ten years. Chart 1 provides
the information on the number of IPO’s placed and the amount of capital raised. Over the past decade, the
total volume of primary listings was about 11,000 units, attracted investments - more than $1,738.5 tril-
lion. In 2017, 1624 IPOs were held, which is 48% higher than in 2016 and 19% higher than in 2010. These
indicators of quantity are a record in the decade after the crisis of 2008-2009. The total amount of invest-
ments attracted by companies in the financial market in 2017 was $188.8 billion. However, it did not reach
the level of 2010 ($284.6 billion).

At the same time, it should be noted that these diagrams demonstrate the cyclical nature of the IPO
market, which functions under the influence of political and economic factors. It is worth noting that the
volatility of the annual number of IPOs is lower than the volatility of the volume of attracted resources in
the same period, which has an impact on the amount of capital raised.

This trend can be interpreted on the one hand by the high interest of companies in entering the mar-
ket, which stimulates the demand for this instrument of the financial market. However, the high sensitivity
of investors to risks - in the form of increasing or decreasing market confidence, reflected in the Volatility
Index (VIX). The index evaluates investor assumptions about the volatility or scope of the stock market
movement, leads to an increase or decrease in the average size of the capital raised in the IPO process.
When VIX is above 20%-25% of the range, it becomes much more difficult to complete the IPO [6, p. 18].

The dynamics of the average amount of attracted capital per listing IPO is presented in chart 2. This
indicator characterising the cumulative effect of public offering allows us to conclude that 2014 was the
most successful, as the average amount of capital raised was $212 million, at the same time the indicator
0f 2017 — equalled 116,3 $million which is the lowest in the last ten years.
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Chart 1 — The number of initial public offerings and attracted capital.

Source: compiled by the author on the basis of Global IPO reports, E&Y.
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Chart 2 — The average amount of capital raised by IPO.

Source: compiled by the author on the basis of Global IPO reports, E&Y.

Chart 3 — Dynamics of distribution of IPO market shares and volumes of attracted capital

Source: compiled by the author on the basis of Global IPO reports, E&Y.
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The success of 2014 is due to one of the largest [POs in recent years: Alibaba Group Holding, Ltd,
which raised capital of more than $25 billion in September 2014, NYSE. The largest placement in 2010
was the Agricultural Bank of China Ltd, the commercial agricultural bank of China, which raised $22.1
billion on the Hong Kong and Shanghai exchanges, while Snap, the market leader of the IPO in 2017,
made a total investment of $3.9 billion only, NYSE.

Chart 3 shows the dynamics of changes in the structure of the global IPO market in the regional
aspect by the number of IPOs and the volume of capital. In particular, according to the methodology E&Y,
stock exchanges are grouped into three market segments: Americas (North and South America), EMEIA
(Europe, Middle East, India and Africa), Asia-Pacific (Asia-Pacific region).

Analysis of the data allows us to conclude the leading role of the Asia-Pacific region regarding the
number of public offerings of shares and the volume of financing, which is 58% and 39% of the market
share, respectively. However, regarding the number of deals, this region is the undisputed leader, by the
volume of capital raised in 2017, the shares of the regions formed in the amount of 27%, 34% and 39%
market share. It characterises the high level of global diversification of investors between "old" and "new"
markets.

In the dynamics of the period from 2012 to 2017, there is a significant decline in the share of the US
market in the total number of IPOs: from 22% to 13% in favour of the Asia-Pacific region, at the current
share of EMEIA. Regarding capital raised, for the last six years, EMEIA's share has grown from 12% to
34%, or almost three times. Drivers of growth were the stock markets of India and the UAE at the current
stable rate in the European market.

Analysis of the data of the top-10 world stock exchanges leading regarding IPOs number following
the results of 2017 is presented in the chart 4. Over 35% of the initial public listings take place on the
stock exchanges of China, and this trend, which began in 2006, is becoming more global. The number of
IPOs in growing markets is more than three times higher than the number of IPOs in the advanced markets
of the US, UK and Japan.
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Chart 4 — Rating of stock exchanges by the number of IPOs held.
Source: compiled by the author on the basis of Global IPO reports, E&Y.

As for the amount of capital raised on the IPO, this trend is more restrained. The graph 5 illustrates
that in 2017, the leader in raising capital in the IPO process is the New York Stock Exchange with a
volume of $30 billion. The London Stock Exchange ranks 4th with a total capital of $14.8 billion, the
Shanghai, Hong Kong and Shenzen stock exchanges ranked 2nd, 3rd and 5th respectively, with total
investment volume of $48.9 billion.

However, we are observing an intensification of competition between stock exchanges and developed
countries, regarding the volume of raised capital as well. For example, if in 2016 the volume of capital
raised on stock exchanges of developed countries (US, UK, Japan) was $52.8 billion, while on the stock
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Chart 5 — Rating of stock exchanges by size.
Source: compiled by the author on the basis of Global IPO reports, E&Y.

exchange of developing countries (China, Korea, India, Brazil) — $53.2 billion. Then in 2017 leadership of
developing markets appears even more confident with: $59.6 billion against $73.5 billion, respectively. At
the same time, stock exchanges of the developing markets are showing outperforming growth rates in
comparison with developed markets.

The markets of China and India demonstrate the highest growth rates of the market capitalisation of
the global stock market. The graphs 6 and 7 show the dynamics of the number and size of the capitali-
sation of the initial public offering of shares in 2008, 2010, 2016 and 2017.

China's stock markets, with fairly average indicators in 2008, since 2010 have demonstrated
explosive growth and are unquestionably leading regarding the number of transactions, more than 1.7 ti-
mes higher than those of stock exchanges in the US, UK and Japan. Despite a more extended and more
rigorous procedure for assessing the prospects for IPO candidates by the new China regulator, the Com-
mittee for the Issue Examination, 530 applications for an IPO in 2018 were submitted to the Securities
Regulatory Commission [5, p. 2].
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Chart 6 — Dynamics of the number of IPOs in the regional aspect.
Source: compiled by the author on the basis of Global IPO reports, E&Y.
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Chart 7 — Dynamics of the size of the capital involved at IPO, regional aspect.
Source: compiled by the author on the basis of Global IPO reports, E&Y.

The indicator of the volume of raised capital in 2010 was a record for the stock market in China.
Deferred and cancelled by many companies IPO during the crisis of global stock markets, also, to discredit
to the stock exchanges of developed countries and updated listing rules by the Chinese regulator, contri-
buted to the achievement of a result of 129.8 $billion.

On the Bombay and National stock exchanges in India, a 74 percent increase in the number of trans-
actions was recorded in 2017 compared to 2016, and 153 IPOs brought the issuers of $11.6 billion. In
2017, the highest transaction rates and revenues were noted in the market, reflecting the country's
economic strength and the growing appetite of investors.

Stock markets of developed countries provide dynamism and depth, the necessary amount of
institutional liquidity since they have access to large pools of local and international capital. The United
States and Britain have huge financial resources under the control of institutional investors: $35.6 trillion
and 6.5 trillion respectively, while for the Asian region this figure is only $1.6 trillion.

However, the US stock exchanges, have lost the position of a leader, they still keep the companies'
steady demand for capital mobilisation. The most important characteristic when choosing a stock ex-
change is liquidity, the size of the investor base, the level of coverage by analysts, legal requirements for
public listing and infrastructure [7, p. 7].

The Chart 8 presents data for 2016 on the size of the capitalisation of stock exchanges and the num-
ber of public companies that provide this capitalisation.
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Chart 8 — Market capitalization of stock exchanges and listing of public companies at the end of 2017.
Source: compiled by the author on the basis of WFE [12].
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Capitalization of the US stock markets is more than $26 billion, and taking into account the UK and
Japan stock markets, $36.7 billion, which is 3.8 times lower than the total capitalisation of China's three
stock exchanges ($9.6 billion). The main obstacle for issuers in choosing the trading venues of developing
countries is an undeveloped legal and regulatory base, combined with a lack of political stability, opaque
market initiatives or government intervention in the regulation of the stock market.

Another important factor of choice in favour of mature stock markets human resources, who have
accumulated experience and knowledge for a long period, which provides a high level of consulting and
achieving a higher effectiveness of the IPO.

However, despite actual and competitive regulatory models and infrastructure, the markets of
developed countries have lost their dominant positions. For London, it would be expected that losing the
market will happen due to the reduction in the listing of foreign companies, the vulnerability of the eco-
nomy associated with the increased uncertainty of the Brexit consequences, tightening of the regulatory
regime. For US stock exchanges, the impact of factors is less significant due to the size of the US econo-
my and the relaxation expectation of regulatory requirements for the financial sector in 2018.

3. Kazakhstan companies in the global and local IPO market. The IPO tool is not new for Kazakh
companies. Moreover, market leaders have accumulated certain experience in attracting capital, listing, as
well as compliance with corporate standards and international financial reporting standards in the status of
a public company.

Analysis of available statistical sources [13, 14] allowed gathering information on the use of the IPO
tool by Kazakh companies for the period from 2002 to 2017 inclusive. In total the available data during
this period cover 32 IPOs, conducted by resident companies of Kazakhstan, as well as companies opera-
ting in Kazakhstan.

In general, the issue of shares was held in three countries (Great Britain, Kazakhstan and Russia),
four stock exchanges (the London Stock Exchange (LSE): the main (MAIN) and the alternative market
(AIM), the Kazakhstan Stock Exchange (KASE) and the Moscow Stock Exchange (MOEX) and using two
instruments: through initial public offering of shares and placement of global depositary receipts (table 1).

Table 1 — Structure of IPO of Kazakhstan companies on stock exchanges and size of debt capital in the period from 2004 to 2017

LSE MAIN LSE AIM KASE MOEX Sum-total
Capital, $millions 7560,4 1418,0 335,0 10,5 9323,9
Structure 81.1% 15.2% 3.6% 0.1% 100%
Number of [POs 12 12 7 1 32
Source: On the basis of information provided by [13, 14].

A total of 29 companies have issued shares and global depositary receipts, the total amount of
attracted capital is $9.3 billion. In the structure of the placement sites, both in terms of the number of IPOs
and the amount of debt capital, the London Stock Exchange is undoubtedly leading, more than 96% of the
capital of Kazakhstan companies.

The capital was attracted by two instruments: through initial public offering of shares - 61% and
placement of global depositary receipts - 39%. The largest primary public offerings presented in table 2.
They were held between 2005 and 2007, comprising two resource companies and three financial sector
companies: Kazkommertsbank, Alliance Bank and Halyk Bank of Kazakhstan.

Table 2 — Top-5 the largest IPOs of Kazakhstan companies

Company Volume of capital, million dollars Stock exchange Instrument Year
ENRC 2792 LSE MAIN PO 2007
Kazakhmys 1156 LSE MAIN PO 2005
Kazkommertsbank 761 LSE MAIN PO 2006
Alliance Bank 704 LSE AIM PO 2007
Halyk Bank 680 LSE MAIN GDR 2006

Source: author's development based on data [13, 14].




Becmnux Hayuonanvnou akademuu nayk Pecnyonuxu Kazaxcman

(=}

bt

16,231 1 i7
B 7% 19 24 342

201z 2014 2015 2016 2017

Chart 9 — Number of deals and amount of capital raised, $mln.
Source: author's development based on data [13, 14].

Chart 9 provides a sample of the number of IPOs and the amount of debt capital shall be presented in
annual segments.

As follows from the diagram, 2007 was a year of peak activity both in terms of the amount of debt
capital - $4,218 million, and in terms of the number of IPOs - 6 placements. After 2012, despite the avai-
lability of annual public offerings, the amount of attracted capital is not reflected in the schedule due to the
insignificance of the amounts. This situation is explained by the absence of public placements on foreign
stock exchanges and the transfer of the activity of issuers to the national stock market.

Starting from 2012, the Kazakhstan Stock Exchange accepted 7 IPOs, the total amount of debt capital
was $335 million, which is more than 26 times lower compared to the London Stock Exchange due to low
capitalization and liquidity of the national stock exchange.

We believe it possible to conclude that this trend is a consequence of deterioration of Kazakhstan's
macroeconomic indicators and a reduction in the country rating against the backdrop of the global eco-
nomic recession, which is a negative prerequisite for companies to enter the IPO, as it entails a significant
underestimation of the value of shares by potential investors.

In addition, stimulating the development of the national stock market by the Government of the
Republic of Kazakhstan for a balanced provision of the economy with financial resources in conditions of
deteriorating the stability of the banking sector may also be the cause of this situation. The tool for the
implementation of these incentives was the "National IPO" program, which allowed to attract funds from
local investors, to activate the activities of the national stock exchange and to privatize two national com-
panies: KazTransOil ($185.2 million) and KEGOC ($72.3 million) in 2012 and 2014. The third in terms
of attracted capital was the placement in 2012 of the shares of the national mobile operator KCELL
($49.5 million). These placements became the largest in the history of the Kazakhstan stock exchange.

The event in the stock market was the placement of shares in the Bank of Astana in 2017, which
attracted $20.1 million to the national market and $10.5 million through SPO on the Moscow Stock Ex-
change.

4. Tools to improve the liquidity of the Kazakhstan stock market. The growth of trading volume on
the Kazakhstan Stock Exchange in 2017 compared to 2016 amounted to more than 60%, increasing from
94.6 to 151.5 billion. tenge, which amounted to more than 300% of GDP, the index reached the index of
2162 (+ 59%), capitalization - 17.1 billion tenge (+ 20%). The exchange trades 127 shares of 110 issuers
and 262 corporate bonds from 66 issuers.

This dynamics allowed the national stock exchange to become one of the fastest growing stock
exchanges in the world. As a result, in the annual review of the FTSE Russell Advisory Committee
(Financial Times Stock Exchange group), in September 2017, it was announced that the Republic of
Kazakhstan was assigned the status of the Frontier market within the framework of the FTSE country
classification [13]. However, chart 10 allows us to conclude that the main driver of the growth of the
national stock exchange is the money market.
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Chart 10 — Dynamics of trading of KASE in 2012-2017, billion tenge.
Source: compiled by the author on the basis of KASE data.

For example, the money market accounted for more than 89.6% and currencies — 8.1% of the volume
of trades in KASE in 2017 respectfully (chart 11). The share of trading in the instruments of the stock
market (shares, corporate bonds, securities of investment funds, government securities and securities of
international financial organizations) for this period is only 3.5 billion tenge or 2.3% of the volume of

trading, which is equivalent to only 7% GDP of Kazakhstan (48,850 trillion tenge according to the preli-
minary estimate for 2017).

2,3%

8.1%

Chart 11 — Trades structure of KASE by types of instruments in 2017, billion tenge.
Source: author's development based on data [13].

Thus, at the moment the Kazakhstan stock market is not sufficiently liquid and its size does not match
the size of the economy.

In the structure of trading on the stock market (chart 12), the largest share is held by government
securities, which simultaneously show the highest growth dynamics. The second place in terms of trading
volume is corporate bonds. The share market, after active dynamics in 2015, it reduced activity 4 times in
2016-2017. Nowadays the market share is at a consistently low level.

At the same time, we believe it necessary to note that during the period from 2012 to 2017 the
volume of trading in securities increased from KZT180.4 billion to KZT 3,450.4 billion, or almost 19
times, which is the result of targeted efforts by the Government of the Republic of Kazakhstan to
expansion of access to the capital of economic entities, as well as ensuring sustainable and balanced
development of the economy. The result of this work in the period up to 2025 should be the creation of a

developed capital market, which is one of the most important activities of the International Financial
Center Astana (AIFC).
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Chart 12 — Dynamics of the securities market on the Kazakhstan stock market, billion tenge.
Source: author's development based on data [13].

International Financial Center Astana officially began its work on January 1, 2018. In this project, the
Government of the Republic of Kazakhstan takes advantage of its geopolitical position, the latest trends in
the transfer of the dynamics of the development of stock markets to the Asia-Pacific region, actively
introducing the best world practices, for the full development of the stock market. Thus, in the next 10
years it is expected not only to solve the local tasks of diversifying the risks of the sovereign financial
system, but also its system integration into the global world financial architecture.

The AIFC development strategy is a consistent movement into the global financial market based on
the best international experience: Local Expertise Center => Regional Clearinghouse => Regional
Financial Center => Global Financial Center [15].

Experts claimed that these measures will attract more than 350 billion dollars of additional liquidity
to the capital market of Kazakhstan in the period until 2025. We view this initiative as a unique oppor-
tunity for the countries of the Eurasian Economic Union to increase the capitalization and liquidity of the
national stock markets, and to provide access to national economic entities for both regional and global
capital markets through IPO and GDR tools in the context of the task of integrating the stock markets of
the EAGE countries to 2025 year.

According to the joint action program of the Government and the AIFC, capital market development is
planned on the basis of the infrastructure of the Astana Stock Exchange (AIX) in the period 2015-2025 due to:

— strategic partnership with the Shanghai Stock Exchange (SSE) and technology transfer NASDAQ);

— issue of state treasury bonds, infrastructure bonds; corporate bonds by public and private companies;

— expansion of the number and types of instruments, including the tool of ETF (exchange trade funds);

— listing of large joint ventures in the oil and gas sector and the mining and metallurgical complex;
opening of an additional market segment for subsoil users;

— conducting an IPO of not less than 25% of the outstanding shares of the most attractive companies
in the investment plan of shares of Kazakhtelecom, Kazatomprom and AirAstana in 2018, for the period to
the year 2020 of companies: KazMunayGaz, Samruk-Energo, Kazpost and KazakhstanTemirZholy.

The strategic objective of this initiative is to form the core of Kazakhstan's new financial infrastruc-
ture for integration into global financial markets and flows, build a full-fledged diversified financial
system, and further create a financial hub for the Central Asian region.

Conclusion. The financial market belongs to the most dynamically developing objects of modern
economic research. The world community is witnessing a change in the role of financial markets in the
global economic system. Analysis of the current tendencies of the IPO market, testifies to the change in
the landscape of the financial market that occurred in the post-crisis period through the formation of new
leaders - large growth points in emerging-market exchanges [16].

This architecture is characterized by a high level of competition between the IPO markets of
developed and developing countries. Stock exchanges of developed countries retain their leadership in
terms of market capitalization, access to large pools of international investors and professional compe-
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tencies. The stock exchanges of developing countries demonstrate high growth rates in terms of the num-
ber of primary public placements, taking advantage of the size of economies, exceeding the average world
growth rates and increasing the number of wealthy people with investment assets [17]. Exceeding the
growth and growth in the rates of the IPO market indicators of developing countries over developed mar-
kets make it possible to draw a conclusion about the growing process of convergence of capital markets of
developing and developed countries.

Competition between stock exchanges stimulates the formation of transnational exchange holdings,
strategic alliances, demutualization processes. Technological innovations have become the fundamental
driving force for competition for exchanges, not only with each other, but also with new players on the
exchange market, which ensures the provision of financial services at high speed from anywhere in the
world at low cost to a wider range of investors. Thus, the globalization of financial markets increases their
effectiveness and investor involvement, while increasing volatility and co-dependence on country-level
political and economic shocks.

Primary public offering of shares is a global equity instrument of the stock market, which is used as
the most effective way of attracting capital to solve strategic tasks of growth and development. This tool is
applicable both in international and national financial markets. However, market selection and many other
IPO parameters are a unique solution for each company, depending on the stage of its development,
industry, goals and objectives. Kazakhstan's companies have experience in attracting capital, both on the
external and national stock markets.

Discussion. Kazakhstan stock market is undergoing a transformation of its institutional structure.
Against the backdrop of the activity of professional participants of the financial market, the Kazakhstan
Stock Exchange, being a key institution of professional mediation, demonstrates the growth of perfor-
mance indicators and the successful achievement of strategic objectives. However, analysis of the volume
and structure of trading allows us to conclude that the volume of the stock market does not correspond to
the size of the economy. We believe that the establishment of the International Financial Center Astana,
based not only on the strategic vision, but also on the best world standards and practices, will give a new
impetus to the development of the national stock market of Kazakhstan and effectively use the instrument
of initial public offering of shares to solve the problems of the country's economic development.

Acknowledgements. Thanks to three anonymous referees for helpful criticisms and suggestions. The
usual disclaimers apply.
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I. llImapaosckas', FO. Huukacosa’, K. CagBokacosa’

'Benapyc MeMIIeKeTTiK IKOHOMHKAIBIK YHHBEpCHTET], MuHCK, benapycs,
*JI. H. T'ymunes atbingarsl Eypasus yaTTeik yHHBepenTeTi, Actana, Kasakcran

IPO HAPBIFBIH JAMBITYJATbI KEABIP MOCEJIEJIEPI MEH BOJIAIIAFBI

AHHOTaIMs. ONeMIiK SKOHOMHUKAaHbIH kahaHIaHybl dJIeMIIK KOPAbIH HHGPAKYPBUIBIMBIHBIH JaHAIADTHIHBIH
e3repyiHe, SKOHOMUKAHBIH KapKbl KallUTaJIbIHBIH OaChIMABIFbIHA, KAIMTall HAPBIKTAPBIHIAFBl O3CEKEIIECTIKTI XKoHe
MHTErpalUsUIBIK yIaepicTepai bIHTaNaHIbIpyFa okeneqi. COHFbl OHXKBLUIIBIKTA JaMYIIbl HAPBIKTAp/A JKaHA KapiKbl
OPTAJIBIKTAPBIHBIH KapKbIHIBI JaMybl KOpPCeTiIel, OyJl KapKbl PeCYpCTapbIHbIH KO3FAIBICHIH MHHOBAIMSIBIK OCY
HYKTeJIepiHe bIHTANaHbIpaAbl. JlaMblll Kelie JKaTKaH JKOHe JAaMyIIbl eIJIep/iH KOp OupiKanapbl apachlHIarbl 0oce-
KEJIECTIK KYpeci, Kap Kbl KypajiaapbslH TpaHnchopMalusiay, JMCTHHT POCIMICPIH KEHUIIETY SMUTEHTTEP MEH MHBEC-
TOpJIap YIIiH KOp OMprKalapbiHbIH OapbIHIIA KEH TaHJayblH KAMTaMacChI3 eTell.

3epTTeyAiH MakcaThl KOp OMpiKajlapblH JaMBITYJbIH HETI3rl aFbIMJBIK YPAICTEPIH jKoHE OacTamlkbl aKius-
Jap/blH canajblK CUMaTTamaiapbiH, coHjaii-ak Kazakcran PecriyOiukachl KOp HapbIFbIHBIH aFbIMIAFbl KaFJaibIH
Tangay Oonbin Tabbutanbl. bynan Gacka, 013 OyJI KapiKbl KYpajiblH TYPakThl SKOHOMHUKAJBIK AaMy YLIH KapXKbl-
JIAHIBIPY KO37EPiH TapTy OOMBIHIIA Ka3aKCTAH/IBIK KOMIIAHHMSIIAP IBIH TOXKIPUOECIH TaIIaIbIK.

3epTTeyAiH HOTIDKEC JIEMIIK KOp OMp KajapblH LIOFBIPIaHIbIPYIarbl aFbIMABIK YpPAICTEpAl COMKeCTeHAIpY
JKOHE KIKTEY, aKIHAHBI aKLIHSIapbl 0acTalKpl OPHATIACTBIPYABIH XaJIbIKAPAJIBIK MPAKTHKACKI, OHBIH TYCiHY1 YITTHIK
KOp HapbIFBIH MAKCATThI IaMbITY YLIIH OCHI TOXIpHOEHI Maiianany MyMKIHAIr. A3us-ThIHBIK MYXUTbI aiiMarbIHBIH
OpTaNBIFBIHAA OpHanackaH Kaszakctan PecryOnukacel VImiH oNMeMIOiK O3BIK TOXKIpHOEHI MmaiifaiaHy - OHBI QJIEMJIK
KapiKbl apXUTEKTYPAChIHA €HTI3y apKbUIbI €NIH KOpP HAPBIFBIHBIH KAPKBIH/IBI JaMYbIH KaMTaMachl3 eTy/iH Oipereit
MYMKIHIIT1.

Tyiiin ce3aep: IPO, Kop Oupskanapbl, 03CEKENECTIK, Kap)Kbl OPTAJIBIFBI, KapKbl HapbikTapbiHaa, KASE, AIFC,
KasakcraH.

TI. H_[MapJIOBCKaﬂl, 10. Hnlmaconaz, K. CaxBokacoBa’

'Benopycckuii rocy1apcTBeHHBIH SKOHOMUYECKHH yHUBEpCcHTeT, MuHCK, Benapych,
’EBpasHiiCKuil HALMOHATbHbII yausepcuret uM. JI. H. 'ymunesa, Acrana, Kasaxcran

TEHAEHIIUU, TPOBJIEMbBI U NIEPCIIEKTUBBI PA3BUTHUA PBIHKA TPO

Annoranus. ['moGamu3amust MEPOBOH SKOHOMHKH TMPUBOAWT K W3MEHEHHWIO JaHamadTa GOHZOBOW WHOpa-
CTPYKTYpPBl MHpPa, IPHOPUTETHOCTH (PMHAHCOBOTO KallMTaja HajJ SKOHOMHMKOW, CTUMYJIMPOBAHHIO KOHKYPEHIMH U
MHTETPALMOHHBIX MPOLIECCOB HA PhIHKAX KanuTajioB. [locieqHee gecsTuneTHe JEMOHCTPUPYET MHTCHCUBHOE Pa3BH-
THE HOBBIX ()MHAHCOBBIX LIEHTPOB HA PA3BUBAIOIIMXCS PHIHKAX, KOTOPbIE MOTUBHPYIOT NepeMelieHie (pUHaHCOBBIX
pecypcoB B TOUYKHM MHHOBAIIMOHHOTO pocta. KoHKypeHTHast 60ppOa Mexay GpoHIOBBHIMU OMp)KaMH pa3BUTHIX U pa3-
BUBAIOLIMXCS CTpaH, TpaHchopmaius (UHAHCOBBIX MHCTPYMEHTOB, YHPOLICHUE IPOLEAYP JIMCTHUHTA IIPEIOCTaB-
JISIFOT BCe Oouiee MIMPOKHiA BBIOOP (POHIOBBIX OMPIK AJIsl SMHUTEHTOB U HHBECTOPOB.

Lespro TaHHOTO MCCIIEAOBAHUS SBISIETCS] N3yYEHNE OCHOBHBIX TEKYIINX TEHACHIMH pa3BUTHS POHIIOBBIX OUpIK
W KayeCTBEHHBIX XapaKTEPUCTUK MEPBHYHOTO IMyOJMYHOTO IMPEJIOKEHHs, a TAKKe aHAIN3 TEKYIIEro COCTOSHUS
¢donnoBoro peiHka PecryOmmku Kazaxcran. bomnee Toro, Ml ImpoaHaM3upOBaIN OIBIT UCIIOJIB30BAHUS ITOTO (QH-
HAHCOBOTO HMHCTPYMEHTA Ka3aXCTAHCKHMMU KOMIIAHWSAMH JJIsI TPHUBJICUCHHS HCTOYHHKOB (DMHAHCHPOBAHMSA [UIS
YCTOWYHMBOTO 3KOHOMHYECKOTO Pa3BUTHS.

PesynbpraToM mccrenoBaHUsI CTaad BbIABICHHE M KJIAcCH(HUKALUS COBPEMEHHBIX TCHACHIMH KOHCOIUAALNU
MHPOBBIX (DOHIOBBIX OMPIK, MEKAYHAPOAHON MPAKTUKH NEPBUYHOTO MyOIMYHOTO Pa3MEIleHHs aKIuii, HOHNMaHHe
KOTOPBIX SIBJISIETCS] BO3MOKHOCTBIO HCIIOJIb30BAaTh JAHHBIA OMBIT IS LIEJIEBOTO Pa3BUTHS HALIMOHAIBHOTO (OHIO-
Boro poiHka. J{ist PecnyOnuku Kazaxcran, Haxomsmiencss B MEHTPe A3HaTCKO-THXO00KEAaHCKOTO PErHOHA, UCIIOJb-
30BaHME JIyYIIMX MHUPOBBIX MPAKTHK SIBJISETCS YHUKAILHOH BO3MOXKHOCTBIO OOECIEUUTh ITUHAMHYHOE DPa3BUTHE
(hOHTOBOTO PHIHKA CTPaHbI, BIIUCAB €r0 B IJI00ABHYI0 (DUHAHCOBYIO apXUTEKTYPY.

Kirouessie cioBa: [PO, honnoBsie Ouprxu, KOHKypeHnus, punaHcoBble peiHky, KASE, MOIIA, Kazaxcran.

Boipaxkenne NpPH3HATEJbHOCTH. MBI IPHU3HATENbHBI JABYM KOJJIETaM-Y4YE€HBIM 3a KOHCTPYKTHBHBIH H
KPUTUYHBIHN B3IJIS HA PE3YJIbTAThl HCCIIEA0BaHus. Bo3pakeHns: IPUHUMAIOTCS B OOBIYHOM ITOPSI/IKE.
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STUDY OF FUNCTIONAL STATE OF THE STUDENTS

Abstract. The aim of the work is to study and identify the features of the immune hormone status, functional
and psychoemotional state of students and to search for possible ways of correcting the caused disorders. The article
analyzes the tasks of the state in the sphere of education and physical education of students and students.

The solution of this problem is associated with the formation of a culture of health in all subjects of the edu-
cational process. Health is considered as a goal and condition of quality education — the basis of self-actualization,
achievement of life success and as a criterion for the activity of an educational institution.

The result of the work was the identification of environmental and production factors that have a damaging
effect on the body. Measures have been developed to eliminate adverse factors and their impact on students and ways
to enhance the health of student youth.

Stress is a leading factor in the pathogenesis of most somato-visceral disorders, leading to the appearance of
pathology of the endocrine system. In case of violations of the endocrine system, metabolism is disturbed and leads
to a number of diseases, such as anemia, diabetes, etc. Anemia ranks first in the structure of morbidity in Kazakhstan.
With anemia, there are violations of the antioxidant status, and oxidative stress develops, leading to the destruction of
erythrocyte membranes, which causes a violation of the main function of erythrocytes - the delivery of oxygen to the
tissues of the body.

Keywords: immune-hormonal status, functional and psycho-emotional state of students, the formation of a
culture of health, stress, anemia.

Actuality. In the course of the research obtained new scientific information that will allow you to
develop, test and implement the University's comprehensive assessment and monitoring of student’s
health. To increase the overall resistance of the organism conducted research to assess the level of health
of students.

It is established that the students of the 1st course prone to maladjustment and socially affected by
negative factors of social life, which affects the structural-functional state of erythrocyte membranes. The
low stability of erythrocyte membranes and increase the membrane permeability of erythrocytes, increase
of hemolysis and a low catalase activity in comparison with students of the 4th course.

The problem of health protection of student's youth is one of the most pressing challenges facing
society and the state, because students are one of the representative groups of young people of the country.
Students are the most dynamic social group in the period of formation of social and physiological
maturity, which quickly adapts to the social and natural environment, and yet are at high risk of violations
in health [1].

Specific conditions learning activities, everyday life and lifestyles students distinguish them from
other categories of the population and makes this group vulnerable socially, affected by negative factors
(high information load, emotional stress in the process of educational activity, lack of exercise, feeding
disorders, etc.). These factors contribute to the development of disadaptation, exacerbation of latent
pathological processes that adversely affected the health of students. In order to determine the individual
mechanisms of adaptation to educational process in the University requires regular comprehensive study
of psychological, psycho-physiological health and functional status of students [2].
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The problem of prevention of major socially significant diseases, formation of healthy lifestyle
among the population is among priority tasks of society and state. The importance is given to health
programmes related to the improvement of the external conditions of human life. We are talking about the
totality of the factors forming the environment and development of the individual and society: natural,
social, climatic, emotional, etc. Without solving the given issues is essential to the effective formation of
healthy lifestyle of young generation [3].

Human health by 50% or more defined by the lifestyle that the man chooses in accordance with his
individual psycho-physiological features, with their beliefs, habits. Health and behavioral habits that
impact on it, are formed mainly in childhood and adolescence. In a situation when it is known that many
factors affecting health that are managed by the individual, the role of the formation of students skills and
habits of healthy lifestyle (HLS). Therefore, the success in ensuring the health, safety of life for all can
only be achieved by creating a system of national, interagency prevention activities among the younger
generation, primarily through a system of effective hygienic training and education of youth [4, 5].

One of the main tasks of the state in education is comprehensive health and physical education and
development of students. The solution of this problem is due to the formation of culture of health of all
subjects of the educational process. The health is treated as a target and a condition of quality teaching is
the basis of self-actualization, to achieve success in life and as a criterion of activity of educational
institution [6].

Analysis of the literature indicates the presence of a significant amount of research devoted mainly to
the study of the health status of students and determination of its social factors, learning environment,
medical care. Virtually no large-scale prospective studies on the organization and the creation of new
structures in educational institutions of different levels on the formation and preservation of the health of
students; not described social programs aimed at the preservation and formation of health of students at all
levels of government, are not taken into account their effectiveness and the prospect [7, 8].

In the last decade, environmental and production factors and stress, often have a damaging effect on
the body. Stress is a leading factor in the pathogenesis of the majority of SOMATO-visceral disorders,
leading to the appearance of the pathology of the endocrine system. In disorders of the endocrine system,
the metabolism and leads to a number of diseases, such as anemia, diabetes, etc. Anemia occupies the first
place in structure of morbidity in Kazakhstan. With anemia, disturbances of antioxidant status and
oxidative stress has developed and lead to the destruction of erythrocyte membranes, which breaks the
main function of erythrocytes is to deliver oxygen to the tissues of the body. In this regard, it is relevant to
study the peculiarities of immune and hormonal status, functional and emotional state of students and
search possible ways of correction caused by violations [9,10].

The solution of these tasks is consistent with the priorities of the state program of development of
health of Kazakhstan "Salamatty Kazakhstan" for 2011-2015, where one of the main tasks set preservation
and strengthening of health of the younger generation.

Materials and methods studies. The object of research was the students of first and fourth year. The
studies were conducted at the beginning and end of the semester. The state of psycho-emotional status of
students. Conducted study of structural-functional state of erythrocyte membranes to increase the overall
resistance of the organism of students.

Research methods. Within the framework of the project, certified computer programs of the
psychological toolkit Imaton and tests for the adequacy of the behavior and mental state of the examinee
were used to reveal the level of psycho-emotional state of students.

To reveal the level of psycho-emotional state, the widely known test of Lusher was used. This
technique uses the phenomenon of color preferences for the diagnosis of neuropsychic states and the
identification of intrapersonal conflicts. The principle of the Lusher test is based on the fact that the choice
of color occurs on an unconscious level, and therefore it is good to display the true state of a person.

A study and assessment of the levels of general, personal and situational anxiety was carried out
according to the Spielberger test. This technique allows you to differentially measure anxiety and as a
personal property, and as a condition.

To determine the level of the psychophysiological state, express diagnostics of the functional state of the
central nervous system (CNS) of a person and the prediction of its operability were used on the basis of chro-
noreflexometry indices — the dynamic characteristics of the time of a simple visual-motor reaction (PZMR).
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The technique is implemented in the form of a computer program and requires no more than 5 mi-
nutes for conducting and can be performed repeatedly, since it does not cause the effect of training.

Osmotic resistance of erythrocytes was determined by the degree of hemolysis in solutions of various
NaCl concentrations (0.35 to 0.9 g/100ml) under the regime of incubation of 20 min at 370C. The level of
hemolysis of cells was calculated in percentage relative to 100% hemolysis caused by the 0.1 g/100ml
solution of Na,COs.

The permeability of erythrocyte membranes (PEM) for anions was determined by the method
(Kolmakov, V. N., Radchenko V. G.) the value of the permeability of erythrocyte membranes (PEM) in
the diagnosis of chronic liver diseases.

The catalase activity of erythrocyte membranes was determined by the method (Korolyuk M. A., Iva-
nova L. I., Mayorova I. G., Tokarev V. E.).

In the process of implementation of the Project adhered to the principles of humanity set out in
European community directives (86-609-EEC) and the Helsinki Declaration, in accordance with the
"Rules of the work on the people." Adherence to the principles of research ethics provided by the scien-
tific head of the Project on the basis of statements prohibiting the fabrication of scientific data,
falsification, plagiarism, false joint authorship.

Research results and discussion. We studied the psycho-emotional and functional state (bioche-
mistry of the blood) of 40 students of both sexes (average age 18.5 years) of the 1st and 4th courses of the
natural-technical faculty, specializing in natural disciplines of the Zhetysu State University. I. Zhansu-
gurova.

Analysis of the statistical characteristics of the time series variational series allowed to calculate the
criteria that assess the different aspects of the functional state of the central nervous system of students on
average.

The results of the study showed that the average group indices of a simple visual-motor reaction of
the subjects showed a level characterizing "slightly reduced" performance.

The students were also divided into 2 groups depending on the course of study. 1 group — 4 year
students (20 people). In the 2nd group (20 people), the students of the initial course were allocated.

With an individual analysis of the results, a comparison of the obtained data made it possible to
distinguish 3 types of state, each of which corresponds to its level of operability.

100% of the students of group 1 (4th year students) had a normal level of working capacity (normal
level of working capacity), in this state the norm is characterized by the equilibrium of the nervous
processes of the central nervous system and corresponds to a good state of health, mood. The efficiency in
this state is optimal (figure 1).

When differentiating anxiety (highlighting the level of personal and situational anxiety) revealed the
following features of the structure of anxiety of students. In general, for students of the 4th course
(graduate course), a lower level of situational anxiety was characteristic (high level — in 20%, moderate —
in 35%, low — in 45%). Also, on average, 25% of the students surveyed had a high level of personal
anxiety, 35% of students had an average with a tendency to a high level, 40% of the students showed
results corresponding to a low level of anxiety.

The tendency to a high level of personal anxiety can be explained by the constant neuropsychic
overstrain of students. Probably, a high level of personal anxiety in 20% of students was probably
associated with the upcoming state certification exams.

It is known that anxiety is both a personality trait and a condition. To assess the level of anxiety of 1st
year students, a comparative analysis was carried out and the average group index of the level of
situational and personal anxiety was calculated. When analyzing the results of the level of anxiety, the
total score for each of the subscales was in the range of 35 to 75 points.

The diagnostics performed by us when studying the level of general anxiety of students showed the
following results. On the average, 62% of the first year students have a high level in the group, 23% of the
students have an average level of general anxiety, 15% of the students showed results corresponding to a
low level of anxiety. Practice shows that high-anxiety students, who aspired to achieve a high result (high
need for achievement), activities were usually violated, and they showed worse results due to additional
and debilitating stress in the learning process.
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Figure 1 — The level of efficiency of students 1 and 4 courses:
1 —normal level of health; 2 — reduced level of efficiency; 3 — slightly reduced level of efficiency

Next, we evaluated the indices of students' neuropsychic activity. Changes in the indicators of the
actual psychophysiological state of the students were recorded with the help of the Luscher test. To assess
the current psychophysiological state of the athletes, the total deviation (CO) and the vegetative coef-
ficient (VC) were analyzed. On average, the group had insignificant differences in the severity of the
neuropsychic stress among students. According to the results of the study, it was noted that the index of
the total deviation from the autologous norm (CO), reflecting the level of unproductive neuropsychic
tension in group 1 (4 courses) corresponded to the average level.

It is characteristic of the surveyed group to cope with their duties within the average established
requirements. In the usual situation, they can move from the training load to rest and back, from one acti-
vity to another without significant difficulties. If necessary, they can overcome fatigue by strong-willed
effort, but after that, in his state of health, a long "train" of reduced efficiency is visible.

In group 2 (1 course of students), the level of tension corresponded to an insignificant level of unpro-
ductive neuropsychic tension. The survey was dominated by the installation for active activity. Energy
resources are sufficient for more or less regular outbursts of overactivity and strain that are inaccessible to
most other people. In conditions of motivated (interesting) activity, they do not experience difficulties
with prompt and long-term memorization and reproduction of information. To the thrill, in general, do not
seek. From stressful situations come with dignity.

Investigated osmotic resistance of biological membranes students of group 1 (4th year). Hemolysis of
erythrocytes is enhanced by decreasing the osmolarity of the incubation medium, reaching a maximum
value of 0.35 g/100 ml NaCl — 78,6%. Indicators of osmotic resistance in the group of students of 1 course
revealed a slight decrease in osmotic resistance of erythrocytes to hemolysis. So, in the incubation
medium 0.35 and 0.45 g/100 ml NaCl the magnitude of the output of hemoglobin increased by 3.8 % and
7.2 %, respectively, compared to the performance of students of 4th course. A significant reduction in the
osmotic resistance was observed in 0.4 g/100 ml NaCl, where hemolysis was increased by 14.3% in the
group of students of 1 course relative to the students of 4th course.

Next, we investigated the permeability of erythrocyte membranes of the students of the 4th course. It
is revealed that membrane permeability is enhanced by placing the cells in solutions of urea and saline
with the ratio of 60/40 and 65/35, reaching its maximum value: 75,8% and 86,4 %, respectively.

The permeability of erythrocyte membranes students of the 1st course has been significantly im-
proved in almost all the concentrations of the incubation media (figure 2).
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Figure 2 — Changes in the permeability of erythrocyte membranes students:
y-axis — magnitude of hemolysis, %; x-axis — the ratio of urea/saline, %

Incubation of cells in media with the ratio of urea and NaCl 45/55 and 50/50, the release of hemo-
globin from erythrocytes increased by 3.4 % and 15.2 %, reaching the maximum increase in solution
concentration of urea and 55 % (ratio of urea and NaCl 55/45) 25.6% relative to the values of the
hemolysis of the students of 4th course. Further increase of urea (ratio urea and NaCl 60/40 and 65/35)
leads to some increase in PAM, but the hemolysis of erythrocytes is 6.9% and 2 % lower than that in the
group of students of 4th course.

Catalase activity was estimated by the number of destroyed hydrogen peroxide in the solution and
expressed in percent.

The activity of the enzyme catalase in erythrocyte membranes of students of 1 course is lowered by
8.6 % in comparison with students of the 4th course (figure 3).

%

30 -

g -
-

10 A

Figure 3 — The catalase activity of students of 1,4-courses:
y-axis — amount of catalase activity, %; x-axis — groups of students* p<0.05

Thus, the students of 1 course there is a low stability of erythrocyte membranes and increase the
membrane permeability of erythrocytes, increase of hemolysis and a low catalase activity in comparison
with students of the 4th course.

On the basis of conducted research we can draw the following conclusions: students of the 1st course
prone to maladjustment and socially affected by negative factors of social life, which affects the structural-
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functional state of erythrocyte membranes. The low stability of erythrocyte membranes and increase the
membrane permeability of erythrocytes, increase of hemolysis and a low catalase activity in comparison
with students of the 4th course.

The decrease in the level of resistance of the organism should be considered as a factor contributing
to the development of hypokinesias States. The students in the context of modern technologies, it is
necessary to carry out activities non-pharmacological nature, contributing to the restoration and norma-
lization of the adaptive capacity of the organism.

The obtained results can be used in the field of psychophysiology, valeology teachers Colleges and
Universities, school psychologists and medical workers of educational institutions.
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E. YTerenos, I'. I'anuesa, 7K. AxmertoB, b. butaeyos,
Bb. Oxkcukoaes, A. /Ixkankyaaykosa, T. TypcpidaeBa

L. ’Kancyripos aTeramarsl JKeTicy MEMIIEKETTIK YHHBEPCHUTETI, TanasikopraH, Kazakcran
CTYJAEHTTEPIIH ®YHKIIMOHAJJBIK KAFJIANBIH 3EPTTEY

AnHoTanust. JKyMbICTBIH MaKcaThbl — CTYACHTTEPIH KIMMYH/IBIK TOPMOH/IBIK CTATYChIH, (DyHKIMOHAI/IbI KOHE
MICUXO3MOLIMSUIBIK, KaFIAbIHBIH EPEKILIEIIKTePIH 3epTTey, aHbIKTAY JKOHE TYbIHAAFaH OY3bLIyIapbl TY3€TYy/IIH bIK-
THMAJI XKOJIJIAPbIH 13/1ecTipy. Makanana CTyAeHTTEeP/iH JAcHe TopOueci MeH OuTiM Oepy callaChlHIAFbl MEMJICKCTTIH
MIiHJETTEep] Tl aHaibl.

By moceneni mrenry 6iiM 6epy MpOIECiHIH OapibIK CyOBEKTIICPIHAe ICHCAYIBIK MOICHUETIH KaJIbINTACThI-
pyMeH OaiuraHbICTBI. JIeHCayNmbIK cakray camaibl OUTIMHIH MaKcaThl MEH IIApThl OOJBIN TaOBUIAIBl — ©31H-631
JKETUIIIPYIiH Heri3i, eMipilik TaObICKa KOJI XKETKI3y yoHe OiliM Oepy MeKeMeciHiH KbI3MeTiHe KPUTEPUH peTiHge.

JKYMBICTBIH HOTHXKECI JCHETre 3USHIBI 9Cep STETiH 3KOJOTHSIIBIK KOHE OHIPICTIK (pakTopiapAbl aHBIKTay 00-
nanel. JKarpIMChI3 (pakTOpiap/bl KOHE OJNapblH OKYIIbUIAPFA 9CEpi MEH CTYICHTTIK JKACTAP/bIH JACHCAYJIBIFbIH
JKaKCcapTy KOJIAPIH KO0 OOMBIHINA Iapajap 931piIeHIi.

Ctpecc — SHAOKPHUHIIK JKYHEHIH MaTOJNIOTHUACHIHBIH Taia OOybIHAa OKEJETiH KONTEreH COMAaTO-BUCIEPAIIhIbl
Oy3bUTyNapblH IaroreHe3iHae »xerekii (akrtop. DHIOKPHHAIK JKyHeHI Oy3raH Ke3ne Meraboiu3M Oy3bUIBIIL,
aHeMUsl, KaHT quadeTi CHSIKThI KONTEreH aypynapra anbin Keneai. KazakcTanaarbl aypy/IblH KYpbUIBIMBIHAA aHEMUS
OipiHIII OpBIH anaabl. AHEMHUSIMEH aHTHOKCHJAHT >KaFJalbIHbIH Oy3bUTybl OaiiKayasibl, SPUTPOLMTTEPIIH HErisri
(yHKUMSICBIH Oy3y — OPraHHBIH YIIITAJIAPbIHA OTTETIH JKETKI3Yy — 3PUTPOLUTTEP/IiH KaObIHYBIH KOIOFa 9KEJIETiH TOThI-
Fy CTpecci JJaMHUJIbL.

TyiiiH ce3mep: IMMYHIBIK-TOPMOH/IBIK MOPTEOECi, CTyIEHTTEPIiH (YHKIUOHAIIBIK XKOHE TICHXO0-3MOIMOHA-
JIBIK JKaFIalbl, JEHCAYIIBIK MOJICHUETIH KAIBINITACTRIPY, CTPECCTEp, aHEMUSI.
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E. Yterenos, I'. 'anueBa, K. AxmeroB, b. butieyos,
b. Oxcukoaes, A. Ixxankyaaykosa, T. TypcsioaeBa

XKetricyckuii rocynapctBeHHbIN yHIBepcuTeT uM. U. XKancyryposa, Tanasixkopran, Kasaxcran
HNCCJIEJOBAHHUE ®YHKIIMOHAJIBHOI'O COCTOsIHUS CTYJAEHTOB

Annotanus. L{enb paboTel — M3yueHHe U BbISIBIEHHE 0COOCHHOCTEH UMMYHHO-TOPMOHAIBHOTO CTaTyca, pyHK-
LIUOHAJIBHOTO U MCUX03MOIMOHAIBLHOIO COCTOSHUS CTYJEHTOB U MOUCK BO3MOXKHBIX IMyTeH KOPPEKLUU BBI3BAHHBIX
HapylieHuid. B crarbe nmpoaHann3upoBaHbl 3a/1aun rocyaapcrsa B chepe oOpa3oBaHus U GU3MYECKOM BOCIHTAHUN
Y4aluxcsl U CTYAEHTOB.

Pemmenne 3Tol 3amaum cBsA3aHO ¢ (POPMHUPOBAHUEM KyJIBTYPHI 340POBbS Y BCEX CyOBEKTOB 00pa3oBaTEIbHOTO
mporecca. 310pOBbE IPH 3TOM PAcCMAaTPUBAETCS KaK LENIb U yCIOBHE KaueCTBEHHOIO OOydYEHHS — OCHOBAa CaMo-
aKTyaJIM3alnH, JOCTIHKEHHS )KN3HEHHOTO YCIIeXa M KaK KpUTEPHH AEATEIBHOCTH 00pa30BaTeIbHOTO yUPE)KICHUS.

PesynpraToM paboTBI CTalo OMpENENCHUE JKOJIOTMYECKUX W NMPOU3BOACTBCHHBIX (DaKTOPOB OKAa3bIBAIOIINX
HOBpEeXXAaroNiee AelicTBIe Ha opranu3M. Pa3paboTaHbsl MEpONPHATHS 110 YCTPAaHEHHIO HEOJIAronpHATHBIX (akTOpOB
U MX BIMSHHUE HA y4alIUXcs U IIyTH YKPEIUICHUS 310POBbS CTYJEHIECKOH MOJIOJEHKH.

Crpecc sBisieTcsi BeAyluM (akTopoM naroreHesa OOJBIIMHCTBA COMATO-BUCLIEPAIBHBIX PACCTPOKCTB, MIPHBO-
JAIIMX K TOSBJICHUIO NMAaTOJOTMU SHAOKPHMHHOM cucTemsl. IIpu HapyIIeHUSX 3HIOKPUHHOI CHCTEMBI HapyIIAaeTCs
0OMeH BelecTB ¥ IPUBOAMT K Psily 3a00JIeBaHUM, TAKUX KaK aHEMHUs, TMa0eT U Jp. AHEMUs 3aHUMaET NIEpBOE MECTO
B cTpyKType 3aboneBaemoctu B Kazaxcrane. [Ipy aHeMnu BO3HMKAIOT HapyIIeHUs aHTHOKCHJIAHTHOTO cTaTyca, W
pa3BHBAETCS OKUCIUTENBHBIN CTpecc, MPUBOISIINK K AECTPYKLIUH MEMOpaH 3pUTPOLMTOB, YTO BHI3BIBACT HapyIe-
HHE OCHOBHOH (DyHKIIMH SPUTPOIMTOB — JOCTABKH KHCIOPOJa K TKaHSM OpraHU3Ma.

Ki1roueBble €10Ba: MMMYHHO-TOPMOHANIBHBIN CTaTyC, (pyHKIMOHAIFHOE M IICHXO3MOLMOHAIBHOE COCTOSHHE
CTYZAEHTOB, (POPMUPOBAHUE KyIbTYPHI 310POBbS, CTPECC, AHEMHUS.
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KAZAKH COUNSELING IDEAS
ON TURKIC-SPEAKING PHILOSOPHICAL VIEWS

Abstract. The article reviews Kazakh counseling ideas on turkic-speaking philosophical views. The bases of
the research work are scientists’ research works and information up a given issue. The article is about different
conceptions discussing institutions and political processes comparatively and retrospectively and also systemic-
structural, historic-philosophical and institutional analysis methods. Currently, the consultation is necessary in the
formation of phenomena during the process of any confusion. Not knowing main historical stages of consultation
development lead to many problems in researching its content, nature and types. Therefore, we consider showing the
emergence and the use of the consultation, especially the political consulting. Thus, our goal is to identify consulting
opinions and ideas expressed in the works of the Turkic world thinkers. The issue of political consulting still needs
in-depth research. In fact, it is difficult to disclosure political opinions in the early periods of the Turkic-speaking
philosophical views. We believe that calling for cooperation and socialization; glorifying morality and humanity
leading to education and tolerance; criticizing pride and arrogance; opinions about this short life undoubtedly will be
a model for society and ideas are part of the counseling.

Key words: consultation, solidarity, sufism, the tribe, turkic philosophy.

Introduction. General political counseling is deeply needed to study as newly formed interesting
science and a type of business. It does not only study the technologies of preparing specialists who
consults the person eager to reach high state rank but forms its own methods of giving advice. Otherwise
we are to know the significance of political consultants’ responsibility in front of the society. It is known
that nowadays the political consultants have power in the society. Today the necessity of such specialists
is noticed at presidential administration, cabinets of ministry and political parties of many countries. Their
main work is to analyze the current events, to systematize the possible measures of its development, to
prepare offers directed to assist them. It is clear the politicians act by political counseling at the age of
information.

It is not a secret that the significance of giving advice is being increased. Consulting service is very
useful in the sphere of taxation and legal service, audit including economic problems, account and audit,
all the fields of management and informative technologies. And the place of political consulting is defined
by political sciences.

At the same time, it will be able to determine the values of the ideas on medieval Muslim scholars’
society in relation to the needs of the time in their works through the transfer of value who developed
Kazakhs’ Turkic-speaking philosophical view. Now let us analyze the following works: Al-Farabi’s
“Residents of the virtuous city” and “Aphorisms of the Statesmen”; Tusuf Balasaguni’s “Kutadgu bilig”
(Blessed knowledge); Hoja Ahmed Yasawi’s “Diuani Hikmet (The book of wisdom)”; Mahmud
Kashgari’s “Dictionary of Turkic languages”; Ahmed Yugineki’s “The gift of the truth”.

Materials and methods. One of the authors of the article M.O. Nassimov investigated the problem
research object in detail. His research works were published in the journals “Life science Journal” [1],
“Young Scientist” [2], “Sociosphera” [3] and in some international scientific and practical conferences [4].
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There were made investigations determining the role of political advertisements [5] and formation of
state and city images [6], in the main types of political consulting and also defining its historical source
[7]. Besides, scientific articles determining the domination of cinematography [8] and theatre [9], music in
consulting were published [10]. We consider the present works valuable because of investigating political
situation in the social life is very significant.

Results and discussion. We believe the significance of investigating political consulting is that the
structure of the new research subject is not enough considered in the political sciences and the subject and
content of cognition “political consulting” have not been fully defined yet. Otherwise, this notion is
noticed to be paid attention only while elections and consultants’ works do not meet the requirements.
And also the given cognition is connected with such fields of sciences as Policy studies, Social studies,
Economics and Psychology. We are to recognize this cognition is not enough considered as a separate
chapter in applied policy studies of country’s political sciences.

The source of the political consulting is deeply rooted. In ancient time the political advisers were
shamans, priests, astronomers, philosophers, speakers.

Al-Farabi considered that “people can be truly happy only in the virtuous city” in his work “Residents
of the virtuous city”. He classified community concentrated towns in order to identify good cities. People
can reach happiness in the city which deals activities that aim to demonstrate the mutual aid community.
Al-Farabi says that cooperation is unique on the way to happiness [11].

His treatise “Aphorisms of the Statesmen” is about how to manage cities and their prosperity, to help
with the improvement of living standards of the population and about the proverbs of the early thinkers,
including many basic principles which direct to the way of happiness.

The virtuous city consisted of five different people: the most respected people, orators, weighers,
warriors and rich people. In the category of the most respected people were wise men, sober-minded
people and influential people in important affairs. After them, the priests and orators (speakers) in
particular, religious preachers, artists, poets, musicians, secretaries and etc. were in this group (page 137).
Weighers meant accountants, geometricians, doctors, astrologers and others, as well. Warriors meant
soldiers, guards, and similar this group. Rich people were who search for wealth in the city: farmers,
breeders, traders and others, as well [12].

It is evident that many factors contribute to the development of the political system. Among them, the
most important is socializing individuals who put a high level of integration and stability in the regulation
of political education and values of people in the society. In political sciences the concept of socialization
is studied mostly in two aspects. First of all, the theory of political socialization illustrates and supplies an
explanation of socializing individuals in the political environment. Secondly, political socialization is a
scientifically developed concept in the political theory. Many political scientists support the first aspect
and explain that the term political socialization of political views, ideas and the process of standards will
be continued from generation to generation.

J. Balasagun raised moral and ethical questions in his epic (poem) “Kutadgu bilig” (Blessed know-
ledge). This epic is an artwork about governing a state, moral principles, social and political values of dif-
ferent rules and regulations, including standards of a custom. This work is on the level of an encyclopedia.

The basic ideas of an epic are based on four principles: 1) fair law for governing a state; 2) being rich
and happy; 3) the social role of intelligence; 4) the problem of temperance. The basis of the work is like a
dialogue between characters following such guidelines as justice (Kiintoldi), happiness (Aytoldi),
intelligence (Oytold1), welfare (Zheteleushi). Idea of a political and philosophical treatise promoting
morality and humanity is similar to Al-Farabi’s “The views of the residents of the virtuous city”. This
work was highly appreciated by Chinese, Indian, Arabic and Persian wise men in due time.

In his work J. Balasagun tells about time violation and suffering from friends. He narrates with
sorrow that people have no humanity; there is no difference between fraternal and friendly relations with
an alien, lack of moral, trust and good qualities among people. At the same time, he feels an acute pain
and sorrow for youth, talks about old age; consulting himself he wants to influence public members. His
words are given in the following poem lines:

“I said direct, bitter words, difficult to be delivered, and thought that straight people will understand
the word. It must not be hard for the reader I did not want to be seen by saying straight word” [13] it really
shows that he was not indifferent to the state of the country.
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In general a poet defines maturity of a human being. The display of a maturity is written in the lines
of a poem and we think it follows such qualities: 1. the human dignity is on education and intelligence. It
is the first time of a human maturity. Researching a science is one of the Muslim obligations; 2. The
benefits and harms of the tongue are the same; 3. Kindness is the most necessary merit for the mankind;
4. Despite the wealth, it does not stand still; 5. Follow the justice, be honest; 6. Avoid greed and selfish-
ness; 7. If the head of dogs is a lion, a dog screeches like a lion, and if the head of the lions is a dog, it
lives the dog's life; 8. Not wellborn cannot be a vizier. Like a noble, such a vizier; 9. Be a man of great
ambition; 10. Think about the benefits of the country than yourself. Be kind [14].

An outstanding representative of Sufi poetry in Kazakhstan and in Central Asia, famous poet of his
era, “Turkestan Idol” K.A. Yasawi tried to persuade good deeds as justice, mercy, kindness, puncti-
liousness, truth and purity in his “Book of Wisdom”. He pays attention to four key issues in his work: the
Sharia (Islamic law and custom collection); tarihat (the idea of Sufism, its purpose, a way to Sufism);
Truth (being with and close to the God); magrifat (learn how to study religion). According to him, there
cannot be tarihat without Sharia, magrifat without tarihat, truth without magrifat. All of them are the stairs
to the next one [15].

We can call this work as an effort and a precise program that will lead people to morale and huma-
nism. He measures the dignity of every person and his human life with the cleanliness of his inner world.
The lack of a moral of a good person is up to his morality. There is the most powerful force that leads
everyone to good deeds and not to forget the commandments of God; shows the difference between white
and black, right and false in this false world. We call it morality. An important aspect of human morality is
being merciful and forgiving and being worried about others [16].

The poem consisting of 69 hikmets (wisdom) leads to high intelligence, deep affection, big morale
and pure love. It is clear that these hikmets are the spiritual wisdom to the people of the XXI century. It
seems that Yasawi wanted to describe his life-style and to show the value of that era in this work. At the
same time, he calls to love and be loved. He tells that Allah makes lovers lust and people have to love only
righteousness (The God). We can notice his views on the value of his time in the following verses:

Know that this life passes all people

Don’t rely on livestock, it leaves you one day

Parents, brothers and sisters, think where they’ve gone,

Four legged horse overtakes you one day

Do not worry about the property, speak only about righteousness,
Don’t steal others’ stock, there is a Sirat Bridge.

The people and any of the relatives can’t be your friend

Be generous; life will pass quickly, take care [17].

In general, hikmets are poems that identify people their God, Allah, the Creator. Yasawi warns
people against five things in the way to the maturity by this hikmet: not recognizing the way of Allah;
pride and arrogance, dishonesty; laziness, selling yourself for the sake of wealth.

M. Kashgari’s work, “Dictionary of Turkic languages” written in the XI century, is one of the most
important sources for the history of civilization in Central Asia. This work was written in an era of major
military and political developments of Turkish tribes in the Muslim world. Thus, this work showed not
only the diversity and richness of the language and culture of Turkic tribes, but also as propaganda, the
work was not in vain. Writing about the Abbasid Caliph al-Muqtadiga primarily, in the opening speech,
shows that, he was the leader of the great spiritual power.

M. Kashgari, in the process of writing the work “Dictionary of Turkic languages”, considered it to be
divided into five basic materials covering a variety of its complex nature and of the same period of
spiritual and social life of the Turks: the word-stock of a certain tribe value (its vocabulary); information
on Turkic tribes settlements; grouping Turkic languages; information about the Turkic historical phonetics
and grammar; information about Turks historical geography, ethnography and poetry [15, p. 233].

In general, 29 tribes are mentioned in this work, tribes formed Kazakh people are Kipchak, Oguz,
Shygyl, and etc. 6600 Turkic words were explained in Arabic. 242 couplets (distich) and 262 proverbs and
sayings were included. 675 words and 60 proverbs and sayings are still used in the Kazakh language
without any changes [14, p. 103].
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At the beginning of the XX century Turkic-speaking people living away from each other in the
political, geographical and religious aspects and a copy of the manuscript of this work as a result of the
Turkish linguistic research shows the effectiveness of the current real cost of study of Turkic languages.
Well-known orientalists’ works are of great importance in analyzing this given work.

Yugineki’s social and political views are reflected in his work “The gift of the truth”. The poet says
in his words: “The words of an educated man are an instruction, propaganda and model”. He recounts that
happiness is known through education, educated person is valued in civil society, and there is no cost of
ignoramus without education. Thus, we receive evidence that through the promotion of the knowledge
society goes forward. We realize that it is only in the hands of the educated person to impact people.

His opinions are like advices to the statesmen of that time: “If you access the government, don’t be
proud of”, “If you are a leader, be generous, and respect old and also young people”. Today, the question
of leadership is thoroughly investigated in all sciences. For example, psychology researches the perso-
nality of the leader. Sociology provides a basis of social management system. Leadership in social psycho-
logy is as a process of social and psychological factors interaction.

Conclusions. Political science considers the political leadership as the phenomenon of the political
power and studies its nature, the effect of the mechanisms and its influence to the society. At the same
time, effective management methods and practice proposals are identified.

In general, at the present time Kazakh Turkic-speaking philosophers’ works are advisory. Thinkers of
their time, through the heritage to the generation need society recognition, tried to instill in the context of
universal values.
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KA3AKTBIH TYPKI TIJIJEC ®UJIOCOPUSAJIBIK KO3KAPACTAPBIHIAFbBI
KEHEC BEPY UJESAJIAPBI

AnHoTanus. Makanana Ka3akKThIH TYPKi Tuiaec QMIOCOQUSIIBIK KO3KapacTapbIHIAFbl KEHEC Oepy HIesutaphl
KapacThIPbUIAbl. 3EPTTEY JKYMBICHBIHBIH HETi31 — FAIBIMIAPJBIH FHUTBIMU-3EPTTCY JKYMBICTAPHI KOHE OCHI MACele
OoiibiHIa aKmapat 0okl TabbLIa bl Makanasa TYpili TYXKbIpbIMaMaliap MEH CasCH MPOLECTEp CabICTHIPMAIIbI
JKOHE PETPOCTIEKTHBTI, KYHETiK-KYPBUIBIMIBIK, TAPUXU-PHIOCOPUSIBIK )KOHE HHCTHTYIIHOHAIIBI 3ePTTEy OMicTepi-
MeH TannaHaasl. Kasipri 3amanma keHec Oepy Ke3 KelreH KyObUTbICTap TOHIpETiHIeTi TYCiHICIeYIIUTIKTep OaphIChIH-
JIaFbl ©31HJIK YCTaHbIM KallbINTACTBIpYFa KaxkeT. KeHec Oepy/liH Ma3MyHBIH, CHUIIATBIH XXOHE TYPJIEPiH 3epTTeyie
OHBIH JIaMYbIHJIaFbl HETI3ri TapuXu Ke3eHJepiH OliMey KeNTereH KUbIHIIbUIbIKTapra anapansl. COHABIKTaH Aa 013
KeHec Oepy/iiH, OHBIH ilIiHIe casich KeHec Oepy[iH naiga 0oyl KoHE OHBIH KOJIAAHBUTYBIH alllbIll KOPCETKEHIMI3
nypeic nen ecenteiimiz. Cox cebenTi TYpKi ojieMi OMIIBUIAAPHIHBIH NIbIFApMajiapblHa aWThUIFaH OW-IiKipiiep
Heri3iHzeri keHec Oepy uaesulapblH aHbIKTay 013[[iH MaKcaThIMbI3 00k OTHIp. CasicaTTarbl KeHec Oepy Macerneci ot
Jie TEPEH 3epTTeyIep/Ii KaKeT STeTIHAIr aHbIK. OWTKEeHI, epTe Ke3eHIeperi TYpKi Tinaec Gruiocodusuibk ke3Kapac-
TapBIHIAFBl TYXKBIPBIMIAP/IBIH CasCH MOHIH ally KUBIHFAa COFajibl. Bi3MiH OMBIMBI3IIA, BIHTRIMAKTACTBIK TICH QJCY-
METTEHYTe MIAKIPY; OUTIMIUTIK IEH TO3IMAUIIKKE OKENIETIH MOPAIIbIBUIBIK IEH aJaMIepIIilliK;, TOKAMMAPIBIK MeH
MEHMEHJIIKTI ChIHAY; KbICKa eMip Typallbl MiKipJiep IMIBIH MOHICIHIe KOFaM YIIiH YJITi, al uaesuap KeHec Oepyain 6e-
JIiTi OOJIBIN TaObLIAIbI.

Tyiiin ce3aep: keHec Oepy, BIHTBIMAKTACTHIK, COMBUIBIK, Talla, TYPKi TUTAEC GHIOCOPHICHL.

M. HachOB', K. Kannmﬁaﬁz, C. XyaH3

lyHMBepCHTeT «bonamaxy, Kezputiopna, Kazaxcras,
*MesxayHapoaHblil Ka3axcko-Typenkuii yausepenter um. K. A. Scayu, Typkecran, Kazaxcra,
*Yuusepcuter Jlonrryk, Ceyi, FOxuas Kopes

HNJIEN KOHCYJbTHPOBAHMUS
B TIOPKOA3BIYHbBIX KABAXCKHUX ®UJTOCOPCKUX B3I'IAJAX

AHHOTanusi. B crathe paccMaTpHBaOTCS HIIEH KOHCYJIBTHPOBAHHMSA B Ka3aXCKHUX TIOPKOA3BIUHBIX (priocod-
cKHX B3mAAax. OCHOBOM MCCIIEOBATENBCKOM PaOOTHI SBISAIOTCS HAYYHBIE HCCIENOBAHMS Y4YEHBIX M MH(OpPMaIUH
10 JaHHOM mpoOneme. B ctaTbe pa3nuuHble KOHIENIMN U HOJTUTHYECKHE TTPOIECCH 00CYKAAI0TCA CPaBHUTEIbHBIMU
U PETPOCHEKTUBHBIMU, CHUCTEMHO-CTPYKTYPHBIMH, UCTOPHKO-(QUIOCOPCKUMHE M MHCTHUTYLHMOHAIBHBIMA METOJaMU
aHanu3a. B Hacrosiiee BpeMsi KOHCYJIBTHPOBAHHE HYKEeH sl (POPMUPOBAHUS COOCTBEHHOW TO3UIIMU B HETIOHUMa-
HUSIX pa3HBIX sBiIeHNMH. He3HaHHe OCHOBHBIX MCTOPHYECKHX 3TAlOB Pa3BUTHS KOHCYJIbTALUI MPUBOIUT K MHO-
JKECTBY NPOOJIEM B HCCIEJOBAHMU €r0 COJEp)KaHWM, NPUpOoJbsl M THHOB. [103TOMY MBI paccMaTrpuBaeM BOIIPOC O
BO3HMKHOBEHHH W HCIIOJIb30BAaHUM KOHCYJIbTAlMi, BKIIOYasl MOJIUTHYECKOTO KOHCAITHHTa. Takum oOpa3om, Haa
LIeJIb — BBISIBUTH MJEH KOHCYJIBTUPOBAHMS BBIPAKCHHBIE B TPYyHaX TIOPKOS3BIYHBIX Ka3aXCKHX MblciuTenei. [Ipoo-
JeMa KOHCYJIbTUPOBAHUS B MOJHUTHKE MO-TIPEXHEMY TpeOyeT yriryOieHHoro m3ydenus. Ilotomy 4to TpyaHo pac-
KPBITh IOJIMTHYECKUE B3IVISBI B PAHHETO IEPUOJA TIOPKOSA3BIYHBIX Ka3aXCKUX MbIcnuTenel. [1o HameMy MHEHHIO,
MPU3BIB K COTPYJHUYECTBY M COIMAIM3AINN; CllaBa HPABCTBEHHOCTH M YEJIOBEYHOCTH BEIyIIHE K 00Pa30BaHHOCTH U
TEPIIUMOCTH; TOPAOCTH U BHICOKOMEPHS; MHEHHS O KOPOTKOH KU3HH, HECOMHEHHO, CTaHyT 00pa3LoM 11 O0IIecTBa,
a MJIeU — YaCThIO KOHCYJIbTUPOBAHMS.

KiroueBble cj10Ba: KOHCYJIBTALMA, COTPYJHAYECTBO, CY(DH3M, IUIEMs, TIOPKOA3bIYHAS (PHUIIOCODUSL.
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ANALYSIS OF THE INTERDEPENDENCE
OF ENTREPRENEURSHIP DEVELOPMENT
AND THE GROWTH OF POPULATION EMPLOYMENT
WITHIN THE REALIZATION OF STATE PROGRAMS

Abstract. According to the experience of developed countries, the development of entrepreneurship generates a
self-sustaining process of development and expansion of the real sector of the economy and services to ensure
growth of the population employment, promotes the growth of its business activity and solution of social problems of
the population. In this regard, during the analysis, the impact of the number of registered small and medium enter-
prises within realization of “Employment roadmap — 2020 state program on the unemployment rate in the Republic
of Kazakhstan for 2001-2016 was investigated. In order to solve this problem, in the article it is developed method
of analysis using mathematical-statistical methods (correlation-regression method) that allows to assess the impact of
state employment programs on the labor market and the unemployment structure in the Republic of Kazakhstan in
context of country and regional aspects. For this purpose, the analysis of forecasting of employment and unem-
ployment rates in the Republic of Kazakhstan with the use of mathematical tools was also carried out.

Key words: labor market, employment rate of the population, socio-economic development, economically
active population, state employment programs, business activity, unemployment rate, employment roadmap, vector
of the development, unemployment structure.

Purpose of this article is to analyze the interdependence of entrepreneurship development and the
growth of population employment within the realization of state programs (on the example of “Employ-
ment roadmap — 2020 state program). Methodology: synthesis, content-analyze, accommodation, linear
pair regression analysis (Pearson correlation coefficient), method of forecasting. Originality/value: for the
purpose of achieving socio-economic development of the Republic of Kazakhstan, one of the most
important directions, as N.A. Nazarbayev defined “Social and economic modernization is the main vector
of development of Kazakhstan” in 2012, is the employment of the population of the republic. At the same
time, an important aspect is the assessment of the impact of state employment programs on population
employment in the Republic of Kazakhstan, in particular the State Program “Employment Roadmap —
20207, which is a vector in the development of the labour market in the country’s regions. Findings:
according to the analysis, the influence of the development of entrepreneurship on the reduction of unem-
ployment in the country is confirmed. Thus, the important role of the state industry program “Employment
roadmap — 2020 in addressing employment problems is emphasized, contributing to the creation of new
jobs at the country's enterprises, in particular, promoting the development of entrepreneurship as a driving
force in the economy of the country’s regions.

The main goal of creating “Employment roadmap — 2020 state program, for example, is to form and
expand new jobs, to increase employment in the regions of the Republic of Kazakhstan and thereby to
reduce unemployment rate in the country, and to involve citizens in entrepreneurship. The growth in the
number of jobs as a result of the Program implementation reflects the opportunities of enterprises in the
regions of the Republic of Kazakhstan to address problems in employment [1].
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Meanwhile, it should be noted that, according to the experience of developed countries, the develop-
ment of entrepreneurship generates a self-sustaining process of development and expansion of the real
sector of the economy and services to ensure growth of the population employment, promotes the growth
of its business activity and solution of social problems of the population. In this regard, during the ana-
lysis, the impact of the number of registered small and medium enterprises on the unemployment rate in
the Republic of Kazakhstan for 2001-2016 was investigated [2]. The number of small and medium
enterprises and the unemployed population in the Republic of Kazakhstan for 2001-2016 is presented in
table 1.

Table 1 — The number of small and medium enterprises and the unemployed population
in the Republic of Kazakhstan for 2001-2016*

Years Number of small and medium enterprises, units (X) Number of unemployed population, thous. people (Y)
2001 154 334 780,3
2002 171 661 690,7
2003 188 030 672,1
2004 206 371 658,8
2005 224 854 640,7
2006 245776 625,4
2007 266 284 597,2
2008 281372 557,8
2009 295 656 554,5
2010 284 639 496,5
2011 299 022 473,0
2012 315594 474,8
2013 336 548 470,7
2014 351358 451,9
2015 357 801 454,2
2016 381414 445,5
*Compiled by the author according to the source [3].

Calculation of the covariance coefficient. Covariance coefficient characterizes the degree of linear
dependence of two random variables [4, p. 115], represented by the formula (1):

1 n
COV(XJY):_Z(xk _Mx)(yk _My)a (1)
k=1
where M, — evaluation of the mathematical expectation of a random variable X; M, — evaluation of the
mathematical expectation of a random variable Y.
The value of the mathematical expectations of the random variables X and Y was calculated by the
formulas (2), (3):

M, = lz X, = 272544625 @)
k=1
l n

M, = ;Z v, = 565,25625 (3)

k=1

The calculation of the centered values for calculating the covariance coefficient is presented in table 2

(5]

The final calculation of the covariance coefficient.

cov(X,Y)=-6479893,122656 .
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Table 2 — Calculation of centered values for calculating the covariance coefficient*

k X Vi (x-M,) (yirM,) (xieMy ) (yieM,,)
1 154334 780,3 -118210,62500 215,04375 -25420456,08984
2 171661 690,7 -100883,62500 125,44375 -12655220,23359
3 188030 672,1 -84514,62500 106,84375 -9029859,46484
4 206371 658,8 -66173,62500 93,54375 -6190129,03359
5 224854 640,7 -47690,62500 75,44375 -3597959,58984
6 245776 625,4 -26768,62500 60,14375 -1609965,48984
7 266284 597,2 -6260,62500 31,94375 -199987,83984

8 281372 557,8 8827,37500 -7,45625 -65819,11484

9 295656 554,5 23111,37500 -10,75625 -248591,72734

10 284639 496,5 12094,37500 -68,75625 -831563,87109

11 299022 473,0 26477,37500 -92,25625 -2442703,32734
12 315594 474.8 43049,37500 -90,45625 -3894085,02734
13 336548 470,7 64003,37500 -94,55625 -6051919,12734
14 351358 451,9 78813,37500 -113,35625 -8933988,63984
15 357801 454,2 85256,37500 -111,05625 -9468253,29609
16 381414 445,5 108869,37500 -119,75625 -13037788,08984

*Calculated by the author according to source [3].

Then, it is necessary to calculate the correlation coefficient (Pearson coefficient) — the indicator of
mutual probability influence of two random variables [6]. The correlation coefficient can be calculated by
the following formula (4):

_cov(X,Y)

0.0,

R

X,y

“4)

where cov(X,Y) — covariance of random values X and ¥; ¢ — standard deviation of covariance.
Estimates of the variances of the random variables X and Y, respectively, are determined by the
formulas (5), (6):

1 n
ol==2(x, M), (5)
n =
where o i — variance of a random variable X.
1 n
oi=;2(yk—My)2, (6)
k=1

where 05 — variance of a random variable Y.

Evaluations of the mathematical expectation of the random variables X and Y [7, p. 154-155],
respectively, are determined by the formulas (2), (3) or by the formulas (7-10):

M, ~M M,
R, =— - ; (7
: S.S,
1 n
M, ==Y % Y ®)
N
1 n
Si==>x-M:. ©)
ny—
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1 n
Sy==D yi—M;. (10)
n -

In practice, the formula (3.9) is often used to calculate the correlation coefficient, since this formula
requires less computation. However, if the covariance cov(X, Y) was previously calculated, then it is more
convenient to use the formula (3.6), since in addition to the covariance value, the results of intermediate
calculations can be also used [8].

In order to calculate the correlation coefficient by the formula (3.6), it is necessary to use the results
presented in table 3.7, by adding two new columns (x - My)°, (yx - My)z to this table, in which (based on
preliminary calculations) the values of the squares of centered random variables. The calculated data for
estimating the variances of random variables X and Y are presented in table 3.

Table 3 — Estimated data for evaluation of variances of the random variables X and Y*

k X B (x-M,) (xi-M, (yi-M,) (yi-M,

1 154334 780,3 -118210,625 13973751862,89062 215,04375 46243,81441
2 171661 690,7 -100883,625 10177505793,1406 125,44375 15736,13441
3 188030 672,1 -84514,625 7142721838,89062 106,84375 11415,58691
4 206371 658,8 -66173,625 4378948645,64062 93,54375 8750,43316
5 224854 640,7 -47690,625 2274395712,89062 75,44375 5691,75941
6 245776 6254 -26768,625 716559284,39062 60,14375 3617,27066
7 266284 597,2 -6260,625 39195425,39062 31,94375 1020,40316
8 281372 557,8 8827,375 77922549,39062 -7,45625 55,59566

9 295656 554,5 23111,375 534135654,39062 -10,75625 115,69691
10 284639 496,5 12094,375 146273906,64062 -68,75625 4727,42191
11 299022 473,0 26477,375 701051386,89062 -92,25625 8511,21566
12 315594 4748 43049,375 1853248687,89062 -90,45625 8182,33316
13 336548 470,7 64003,375 4096432011,39062 -94,55625 8940,88441
14 351358 451,9 78813,375 6211548078,89062 -113,35625 12849,63941
15 357801 4542 85256,375 7268649478,14062 -111,05625 12333,49066
16 381414 445.5 108869,375 11852540812,89062 -119,75625 14341,55941

*Calculated by the author according to source [3].
Hence,

o> = 71444881129,75000 / 16 = 4465305070,609375;
c,” = 162533,239375/ 16 = 10158,327461;
zecyz =4465305070,609375-:10158,327461 = 45360031120234,679688;
0x0y = 6734985,606535.

The author calculated the correlation coefficient (Pearson coefficient) by formula (4).
R,,=-6479893,122656 / 6734985,606535=-0,962124.

The resulting value (R,,), or more precisely Pearson correlation coefficient, indicates that X factor has
a significant impact on Y.

Now it takes to check the significance of the correlation coefficient (test the dependence hypothesis).
Since the evaluation of the correlation coefficient is calculated based on the final sample, and therefore
may deviate from its general value, it is necessary to check the significance of the correlation coefficient
[9, P. 15-16]. The test is performed using the t-criterion, formula (11):
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(= Rx’y- n-2

W. (11)

A random value ¢ follows the 7-distribution of Student and, according to the ¢-distribution table, it is
necessary to find the critical value of the criterion (¢, ,) for a given significance level a [10].

If ¢ value calculated by formula (3.13) is less than ¢, , by module, then there will be no dependence
between the random variables X and Y. Otherwise, the experimental data do not contradict the hypothesis
of dependence between random variables [11].

0962124162 _

= = —13,20540.
J1-(-0,96212)

By the table of t-distribution, the author defined the critical value of ¢, , parameter. In this case, the
number of degrees of freedom is 16 (n-2 = 16-2) and a = 0.1, which corresponds to the critical value of
tp.o Criterion = 1,761 (table 4).

The absolute value of ¢-criterion is compared with t..,. The absolute value of the #-criterion is not less
than the critical value: ¢ = 13,20540, ¢.., = 1,761. Consequently, the experimental data, with a probability
0f 0,9 (1 - a)), will not contradict the hypothesis of dependence of random variables X and Y.

Calculation of the coefficients of the linear regression equation.

The linear regression equation is the equation of a straight line approximating (approximately
describing) the relationship between the random variables X and Y. If we assume that X is free and Y is
dependent on X, then the regression equation will be written as follows, formulas (12-14):

Y=a+bX,; (12)

o S
b:Rx,ya—y:Rx,yS—y; (13)
a=M, — b-M, (14)

The coefficient b calculated by formula (3.15) is called the linear regression coefficient. In some
sources, a is called a constant regression coefficient and b, respectively, is called the variable.

Errors in prediction of Y by the given value of X are calculated as follows: the absolute error by
formula (15), the relative error by formula (16):

O yx :Gy‘\fl_Ri,y :Sy Vl_Rj,y ’ (15)

5 =22 100%
=~ 100%. (16)

ylx

¥y
oy value (formula (15) is also called the residual mean square deviation, which characterizes the loss
of Y from the regression line described by equation (12) for a fixed (given) value of X.
2

Calculation of the ratio —y2 :
o

X

Gy2 / 6> =10158.32746 / 4465305070.60938 = 0,00000.

Calculation of the ratio — .
(@)

As a result of extraction of the square root from the last number, the following value is obtained:
oy / 6, =0,00151.
Calculation of b coefficient by formula (13):
b=-0,96212 - 0,00151 = -0,00145.
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Table 4 — ¢-distribution for defining of the critical value of ¢, , criterion*

Number Ofthe(f_ezg)rees offreedom | o g1 ®=005 | =002 | =001 | «=0002 | a=0.001
1 6,314 12,706 31,821 | 63,657 318,31 636,62
2 2,920 4,303 6,965 9,925 22327 31,598
3 2,353 3,182 4,541 5,841 10,214 12,924
4 2,132 2,776 3,747 4,604 7,173 8,610
5 2,015 2,571 3,365 4,032 5,893 6,869
6 1,943 2,447 3,143 3,707 5,208 5,959
7 1,895 2,365 2,998 3,499 4,785 5,408
8 1,860 2,306 2,396 3,355 4,501 5,041
9 1,833 2,262 2,821 3,250 4,297 4,781
10 1,812 2,228 2,764 3,169 4,144 4,587
11 1,796 2,201 2,718 3,106 4,025 4,437
12 1,782 2,179 2,681 3,055 3,930 4318
13 1,771 2,160 2,650 3,012 3,852 4,221
14 1,761 2,145 2,624 2,977 3,787 4,140
15 1,753 2,131 2,602 2,947 3,733 4,073
16 1,746 2,120 2,583 2,921 3,686 4,015
17 1,740 2,110 2,567 2,898 3,646 3,965
18 1,734 2,101 2,552 2,878 3,610 3,922
19 1,729 2,093 2,539 2,861 3,579 3,883
20 1,725 2,086 2,528 2,845 3,552 3,850
21 1,721 2,080 2,518 2,831 3,527 3,819
22 1,717 2,074 2,508 2,819 3,505 3,792
23 1,714 2,069 2,500 2,807 3,485 3,767
24 1,711 2,064 2,492 2,797 3,467 3,745
25 1,708 2,060 2,485 2,787 3,450 3,725
26 1,706 2,056 2,479 2,779 3,435 3,707
27 1,703 2,052 2,473 2,771 3421 3,690
28 1,701 2,048 2,467 2,763 3,408 3,674
29 1,699 2,045 2,462 2,756 3,396 3,659
30 1,697 2,042 2,457 2,750 3,385 3,646
40 1,684 2,021 2,423 2,704 3,307 3,551
60 1,671 2,000 2,390 2,660 3,232 3,460

120 1,658 1,980 2,358 2,617 3,160 3,373
% 1,645 1,960 2,326 2,576 3,090 3,291

* Calculated by the author.

Calculation of a coefficient by formula (14):
a=>565,25625 - (-0,00145 - 272544,625) = 960,76339.

Estimation of the error of the regression equation.
As a result of extracting cyz from the square root, the following value is obtained:

o, =+/10158,32746 =100,78853 .

Based on the results of squaring R, , the following value is obtained:
R%,, =-0,96212° = 0,92568.

Most often, by giving an interpretation of the determination coefficient, it is expressed as a percen-
tage, i.e. changes in X lead to a change in Y in 92,57% of cases. In other words, the accuracy of selecting
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the regression equation is high. The remaining 7,43% change in Y is explained by to the factors not taken
into account in the model (as well as by specification errors).
Calculation of the absolute error (residual mean square deviation) by the formula (15):

o, =100,78853 -4/1-0,92568 = 27,47609 .

Calculation of the absolute error by the formula (16):
_ 27,47609
X 565,25625

Errors of equation: 6y, = 27,47609, &y = 4,86082%.
As a result, the linear regression equation has the following form, formula (17):

Y=1960,76339 - 0,00145X. (17)

The regression coefficient b = -0.00145 shows the average change in the resulting indicator (in the
units of Y) with an increase or decrease in the value of X coefficient per the unit of its measurement. In this
example, with 1 unit increase Y decreases by -0,00145 on average.

The coefficient a = 960,762 formally shows the predicted level of Y, but only if x=0 is close to the
sampled values.

The approximation error (4) in the range of 5-7% indicates a good selection of the regression
equation for the original data.

-100% = 4,86082 % .

0,642

A= -100% = 4,01%.

On average, the calculated values deviate from the actual values by 4,01%. Since the error is less than
7%, this equation can be used as a regression.

For the visual representation, a scattering diagram (correlation field) and the regression line diagram
are built (figure).

TB0 T

J X

440 t + + u u t ¢ t
150000 180000 210000 240000 270000 300000 330000 560&0\ 330000

K

Scattering diagram (correlation field).
Note — Compiled by the author.
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The author finds the minimum and maximum X sample elements. These are the 1¥* and the 16™ ele-
ments, respectively, X,,;, = 154334 and X,,,, = 381414. The author finds the minimum and maximum Y
sample elements. This is the 16™ and the 1* elements, respectively, Y., = 445,5 and ¥,,,c= 780,3.

The starting point is chosen on the abscissa axis slightly to the left of X; = 154334, and a scale is
selected to place X;s = 381414 point and other points on the axis. The starting point is chosen on the
ordinate axis slightly to the left of Y, = 445,5, and a scale is selected to place ¥; = 780,3 and the
remaining points on the axis.

The author places the values of X; on the abscissa axis, and Y values - on the ordinate axis.

The author applies the points (X;, Y;), (X5, Y2), ..., (Xis Yis) to the coordinate plane. Then the author
draws a regression line and obtain the scattering diagram (correlation field) shown in the figure.

For this purpose, the author finds two different points with coordinates (X,; Y,;) and (X, Y,2)
satisfying the equation (17), applies them to the coordinate plane and draws a straight line through them.
The author takes the value X,,;, = 154334 as the first point abscissa. The author substitutes the value of
X,in 1n equation (17) and obtains the first point ordinate. Thus, the author has a point with coordinates
(154334; 736,79934). Similarly, the author obtains the coordinates of the second point by setting
Xy = 381414 as the abscissa. The second point will be: (381414; 407,26886). The regression line is
shown in red in the figure.

Thus, the dependence of the number of the unemployed population in the regions of the country (Y)
on the development of entrepreneurship (X) in the Republic of Kazakhstan for 2001-2016 has been studied
[12]. Paired linear regression (Pearson correlation coefficient) was selected at the specification stage. Its
parameters are estimated by the least squares method [13]. The statistical significance of the equation is
verified by means of the determination coefficient and the Fisher criterion [14].

It was found that in the investigated situation, 92,57% of the total variability of Y is explained by the
change in X. It is also established that the parameters of the model are statistically significant. An eco-
nomic interpretation of the model parameters is possible - an increase in the number of small and medium
enterprises (X) by 1 unit leads to an average decrease of the unemployed population (Y) by 0,00145
measurement units (persons). Thus, with an increase in the number of small and medium enterprises (X),
the number of unemployed people in the country will decline.

The resulting estimates of the regression equation also allow us to use it for the forecast. With the
number of small and medium enterprises (X), equal to 299799 units, the number of unemployed popu-
lation (Y) will be in the range from 460,44 to 590,97 people, and with a probability of 95% will not go
beyond these limits [15].

In the conclusion, according to the analysis, we would like to note, that the influence of the deve-
lopment of entrepreneurship on the reduction of unemployment in the country is confirmed. Thus, the
important role of the state industry program “Employment roadmap — 2020 in addressing employment
problems is emphasized, contributing to the creation of new jobs at the country's enterprises, in particular,
promoting the development of entrepreneurship as a driving force in the economy of the country’s regions.
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'C. TopaitrbipoB arsiHars! [TaBnonap MemekeTTik yausepeunrerti, ITasnoznap, Kasakcras,
*BHILIKEK TYMaHHTAPIBIK YHHBEPCHTET, Bumikek, KbIpFei3cTan,
*J1. T'yMuneB aThiHAaFbl Eypasusibik YITTHIK yHHBepCcHTeTI, AcTana, KasakcTan

MEMJIEKETTIK BAFJAPJIAMAJIAPABI )KY3ET'E ACBIPY IIEHBEPIH/IE
XAJIBIKTBIH ) K¥MBICIIEH KAMTbBIJIYBIHBIH OCYI MEH
KOCINKEPJIIKTIH, JIAMYBIHBIH 63APA BAMJIAHBICBIHBIH TAJIJIAYBI

Annoranusi. Kazakcran PecryOnuKachiHbIH 9JICyMETTIK-9KOHOMHUKAIIBIK JaMyblHA KOJ YKETKi3y MaKCaTbIHIa
MaHbBI3IB! OarbITTapasiH Oipi — H. ©. Hazap6aeB 2012 XpUTbI «OIeyMETTIK-9KOHOMHUKAIBIK KaHFBIPTY — Kazakcran
JIlaMybIHBIH 0acThl OAFBITBIHIAY» aTal OTKEHJECH, PecrnyOarKa XaaKbIHBIH JKYMBICIICH KaMTBUTYbl OOJIBI TaObLIA/IBL.
Ocpl OarpITTa MaHBI3OBI acmekTinepmiH Oipi — Kaszakcran PecrmyOnmmkachl XajdKbIHBIH JKYMBICTICH KaMTBLTyBIHA
JKYMBICTIEH KaMTYIBIH MEMIICKETTIK OarmapliaMachIHBIH, ocipece <« KyMBICTIEH KaMTyIbIH KOJ Kaptackl — 2020»
MEMIIEKETTIK OaFmapiaMachIHbIH BIKIAJBIH Oaraliay, O el aiMaKTapbIHOarkl €HOCK HAPHIFBIHBIH JaMyBIHIA OacThl
OarsIT OONBIT TaOBUTAABL. J[aMBIFaH eNepIiH TIKipHOeciHe ColiKec, KOCIKEPIIKTIH AaMyBl XaJbIKTBIH KYMBICIICH
KaMTBUTYBIHBIH OCYiH KaMTaMmachl3 €Ty YIIIH KOHOMHKAa MEH KbI3MET KOPCETY CalaChIHBIH HAKThI CEKTOPBIHBIH
JaMybl MEH KEHEIOIHIH YPIICTepiH TyABIpaabl, COHBIMEH KaTap OHBIH iCKepH OEJCEHIUNIrIHIH oCyl MEH XaIBIKTHIH
QIIEYMETTIK MOCeleNepiHiH meminyine sIknan eremi. OckiFan OaitaHBICTH, TANAAY XKYprizy Oapeiceiana, Kazakcran
Pecnyomukaceramarsr 2001-2016 Keimapaarsl KYMBICCBI3IBIK JCHIeHiH aHBIKTayda <« KYMBICTIEH KaMTYABIH KOJ
kapTacel — 2020» MeMIIeKeTTiK OaFmapiaMachlH iCKe achIpy IMICHOEpiHIe IIaFbIH JKOHE OpTa OM3HEC KOCIMOpBIHAA-
PBIHBIH TIpKEITeH CAHBIHBIH BIKMANBI 3epTTeiai. Enmeri moHe aliMaKTHIK acMeKTiUIepleri MeMIIeKeTTiK Oarjapiia-
Mayapabl iCKe achlpy MIeHOEpiHIe OCBI MOCENIEHI IIeNly YIIiH MaKaja/Ja MaTeMaTHKAJBIK-CTATUCTHKAIIBIK OiCTep Il
(KOppesIUsIBIK-PETPECCUBTIK 9JIiC) KOJIJaHYMEH TallJay 9/ici )KacalbIHFaH, OJI eJIeTi )KoHe aifiMaKTHIK acIleKTiaeri
MEMIIEKETTIK OarmapiaManapAbl Ky3ere achlpy MIeHOepiHAe KOCIIKEpPIIKTIH JaMybl MEH XalbIKTBIH KYMBICTICH
KaMTBUIYBIHBIH O6CYiHIH 03apa OallIaHBICBIHBIH TAAyBIH KYPri3yre MyMKIHIIK Oepei.

Tyiiin ce3mep: eHOCK HAPBIFbI, XaJIBIKTBIH KYMBICIICH KaMTBUTY ACHIEHi, olleyMeTTIK-9KOHOMUKAIIBIK JaMy,
HSKOHOMUKAIIBIK O€JICEHl XaNbIK, )KYMBICIICH KaMTyIIBIH MEMJICKETTIK Oarmapiiamanapbl, OM3HEC KbI3METIH JaMybl-
HBIH 0aCThI OAFBITHI, KYPBLUIBIMBI, )KYMBICCHI3/IBIK ACHIEH1, )KYMBICIICH KAMTY KOJI KAPTAChI )KYMBICCHI3IBIK.
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'TMaBnoxapckwuit rocynapcTBeHHbIH yauBepcuteT uM. C. Topaiirsiposa, [TaBnogap, Kasaxcran,
Bumkexckuit rymaHUTapHBIN yHUBEpCHTET, brumikek, Keiprescras,
EBpasuiiCKuii HAMOHABHBIN yausepcurer uMm.JL.I'ymmneBa, Actana, Kazaxcran

AHAJIN3 B3AUMOCBSA3U PA3BUTHUS IPEANTPUHUMATEJIBCTBA
N POCTA 3AHATOCTHU HACEJIEHUSL
B PAMKAX PEAJIM3AIIMU 'OCYJAPCTBEHHBIX ITPOT'PAMM

Annotanusi. CoriacHO ONbITa Pa3BUTHIX CTPaH, pa3BUTHE MPEANPHHUMATEILCTBA MOPOXKIAET CaMOMOAIEP-
JKMBAIOLIMI TPOLIECC Pa3BUTHSA M PACLIMPEHHUS PEajlbHOTO CEKTOpa SKOHOMHUKH M c(epbl YCIyr Il 0OecreueHus
pocTa 3aHATOCTH HACeeHHs, CIIOCOOCTBYET POCTY €ro IeJOBOH aKTHBHOCTH W PELICHHIO COLMANBHBIX IPOoOiIeM
HacelneHus. B cBA3W ¢ 3THM, IpH NMPOBEACHHWH aHAIM3a, ObUIO MCCIIEIOBAHO BIIMSHHE KOJIMYECTBA 3apErUCTPUPO-
BaHHBIX MPEANIPUATHH MaJOro U CpefHero OM3Heca B paMKax peald3alllii TOCYAApCTBEHHON mporpaMmsl «Jlopox-
Has Kapta 3aHsaTocTH — 2020» Ha ypoBeHb Oe3paboTuubl B Pecmybmmke Kaszaxcran 3a 2001-2016 romer. s
pelIeHnss JaHHOW MpoOJieMbl B cTaThe pa3pabOTaH METO] aHAM3a C MPUMEHEHHEM MaTeMaTHKO-CTATHCTHYECKHX
METOJIOB (KOPPEISALMOHHO-PErPECCHOHHOT0 METO/T), ITO3BOJISIOIINIT IPOBECTH aHAJIM3 B3aUMOCBSI3H Pa3BUTHUS MPEa-
IMPUHUMATEJIBCTBA U POCTA 3aHATOCTH HACCJICHU B paMKaXx p€ajin3alun rocyJapCTBEHHLIX NporpaMmm B CTpaHOBOM U
perroHaIbHOM acnekrax. C 3TOH Iebl0 TaKkKe MPOBEIEH aHAIM3 MTPOTHO3MPOBAHUS 3aHATOCTH M 0e3paboTHIIbI TIO
PK ¢ nmpuMeHeHHeM MaTeMaTH4eCKOr0 HHCTPYMEHTapHsL.

Ki1roueBble ci10Ba: peIHOK TPy/a, YPOBEHb 3aHSATOCTH HAaCEIEHHs, COLUAIbHO-I)KOHOMHUYECKOE Pa3BUTHE, KO-
HOMHYECKH aKTHBHOE HAceJCHHE, FOCYyIapCTBEHHBIE IPOTrpaMMBbl 3aHATOCTH, OM3HEC IesATeNbHOCTh, YPOBEHb Oe3pa-
OOTHIIBI, TOPOXKHAS KapTa 3aHATOCTH, BEKTOP Pa3BUTHA, CTPYKTypa 0e3paboTHIIBL.
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THE TAX POTENTIALAND ITS EVALUATION
IN INNOVATIVE DEVELOPMENT
OF THE REPUBLIC OF KAZAKHSTAN

Abstract. Tax revenues are the basis of the formation revenue of governmental budget. That is the reason why
there is a particular interest in the issues of evaluation these revenues, their limits and possibilitiesof using. The
amount of tax revenues is inseparably linked with the tax potential. One of the main governmental objectives is to
definethe tax potentialessence and management. In the current context, specification of theoretical framework and
formulation of practical recommendations for methodological improvement are significant for tax potential
evaluation at the regional and national scope.Development of theoretical and practical basis in order to improve the
tax potential assessment methods is the purpose of research. In addition, the tax potential assessment of the regions is
necessary to ensure sustainable developmentof the Republic of Kazakhstan.The main methods for determining the
fiscal and tax potential in the regions of the Republic of Kazakhstan are considered in this article. The integral
determination coefficient of the fiscal and tax potential has been identified, its required values have been determined,
based on the method of rating evaluation, ranking of regions by the level of taxation has been implemented.

Key words: region, assessment, tax revenues, tax burden, tax potential.

The policy of any governement isaimed to createa stable economy of sustainable development. The
increase of tax revenues shares in governmental budget and their further redistribution for implementation
of important social programs and entrepreneural support is the basis of this development, which leads to a
multiple economical effect and an enhancement of social welfare.

Mainly“governance” means the process of decision —making and the process by which decisions are
implemented. Governance is possible to apply in several contexts such as international, national and local
governance. Since governance is the decision- making process, analysis of governance, focuses on
involved in agents and the formal and informal structures that have been set in place to arrive at and
implement the decision.

Detailed explanation has been given by some of authors, focusing on agents that are involved in
decision — making process and principles significantly influencing on effectiveness of participants. Agents
(participant) are governments, different institutions and organizations that represent national and local
community levels. For In particular, the forms of local governance are analyzed in many EU (European
Union) Member States. The involvement of residents themselves in decision —making and, what is more
important, in the implementation process is analyzed as well. However, the principles, which significantly
influence on functioning of agents, areassociatedwith role of interaction and balanced decision —making
among the participants.

Governance as a process related with the whole range of national institutions. This range of insti-
tutions is a determining factor indevelopments, managing of changes and creating precondition for
successfully itsimplement in the entire territory of the country. Local authorities perform mostly two types
of functions. On the one hand, it representsthe state administrative apparatus component in particular
territory. On the other hand, it representsparticular administrative and territorial unit, the objective of
which is addressing ofsocio-economic interests and needs of residents living and working in that territory.
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The rural municipalities are important governance agent of rural territories. The strategic goal of
activating local authorities is important.Since any community is not only a social system governed by
national institutions and local authorities, but also forming the management process.For this reason, the
viability of rural areas is largely controlled by the local population and the development of its economic
activities is one of the most pressing problems [1].

The government needs to identify sources of rising governmental budget, sufficient to cover its costs,
and to undertake necessary control over the completeness and timeliness of these tax revenues. Govern-
mental and regional tax potential determines accurate steady functioning of the state tax system. Iden-
tification of tax flow reserves in different budget levels is the point of tax potential evaluation.

Taxes and other mandatory payments to the governmental budget represents the main part of state
budget. Tax potential indicator provides an opportunity to assess budget and finance capacity of the state,
as well as its separate administrative- territorial units. In this case, the tax potential is a financial indicator
of the country's economy.

The sum of all potential tax revenues determines tax potential of the Republic of Kazakhstan and
each administrative-territorial units. The practice of developed countries uses potential sum of tax flow as
the basis for interbudgetary relations. The indicator representing the amount of possible tax revenues of
regions has a certain definition in the world practice — tax potential.

One of the main goals of tax reform in the country is to increase the tax revenues in all levels of
governmental budget. Increase of tax potential leads to the income growth at national levels. The growth
of budget revenues is a precondition for realization of governmentalexpendable functions. Therefore, tax
revenue of governmental budget increases the resources for reproduction of property, income, economic
potential forthe future periods.

In this context, the indicator “tax potential”, its methodological improvement and further develop-
ment of methods for forecasting tax revenues, as well as the definition of the new forms fortax poten-
tialassessmentis necessaryto be introducedin the budget relations.

The government realizes the policy of revenue redistribution in order to provide funding to economic
sectors, projects and programs having either economic or social significance and require financial re-
sources for implementation. In other words, the main goal of tax policy is finance accumulation in the
state budget necessary to solvesocial, economic, scientific and technical development issues of regions,
industries or certain categories of legal entities and individuals.

Having considered international trends in the field of tax policy, it is possible to note IMF (Inter-
national Monetary Fund) recommendations for the Republic of Lithuania. In the latest report for
Lithuania, the IMF noted that the ratio of Lithuanian taxes to GDP (Gross domestic product) is one of the
lowest in Europe and equals only half of the European average.In the last report for Lithuania, the IMF
noted that the ratio of Lithuanian taxes to GDP is one of the lowest in Europe and equal to only half of the
European index.The IMF considers that Lithuania should increase the amount of tax revenues through
improved tax administration and the elimination of special tax schemes. More specifically, weak tax
administration contributes 53.6 percent of the tax revenue shortfall, tax policy 35.3 percent, and the struc-
ture of the economy 11.1 percent. Looking at individual taxes, the PIT (Personal income tax) has the
biggest contribution (5.5. percent of GDP) to the tax revenue shortfall relative to the EU. About 45 percent
of the PIT shortfall relative to the EU is the result of tax policy and 40.9 percent the result of tax admini-
stration. The second largest contribution to the tax revenue shortfall relative to the EU comes from social
security contributions (1.3 percent of GDP). The shortfall is driven primarily by the structure of the eco-
nomy (i.e., low labor share of income), and to a smaller extent by tax administration. Most of the negative
contribution of the structure of the economy and tax administration, however, is offset by strong tax
policy. The CIT (Corporate income tax) and taxes on land, buildings, and other structures each have a
contribution of about 1.0 percent of GDP to the tax revenue shortfall.

While in the case of the CIT, the shortfall relative to the EU is driven in its entirety by tax policy, in
the case of taxes on land, buildings, and other structures the shortfall originates almost entirely from the
structure of the economy (wealth), with tax rates playing only a minor role.

According to the regulator, the main reason is the insufficient productive activity of the tax system
and the shadow economy. The report indicates that increase tax rates and imposing of certain taxes will
raise the tax revenue by 40 percent [2].
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Table 1 — Contributions to Lithuania’s tax underperformance relative to the EU, 2015(Percent of GDP)

Tax revenues Tax policy Economic structure | Tax administration
Total tax revenues shortfall 10.7 3.8 1.2 5.7
PIT 5.5 2.5 0.8 2.3
CIT 1.0 1.0 -0.2 0.2
VAT (valueaddedtax) -0.7 -2.5 -0.4 2.1
Excise taxes -0.8 0.5 -1.4 0.1
Taxes on land, buildings and other structures 0.9 0.2 0.7 0.0
Social security contributions 1.3 -1.2 1.7 0.7
Other taxes 35 32 0.0 0.3
Sources: IMF report 2017.

TheLithuaniantaxadministrationsystemisprogressiveandconvenientforthetaxpayers. All tax returns are
filed electronically, paper tax returns are submitted only in exceptional cases. If taxpayers have any
questions about the submission of tax returns or taxation matters, they can call the Tax Information Centre
and get advice directly from the specialists of the Tax Authority acting as a single point of contact. The
Lithuanian Tax Authority has introduced an IT-based tax administration system (“i.MAS”). Companies
are required to submit shipment document data in XML format to i.VAZ system on local transport of
goods before each shipment. In addition, all persons registered for VAT in Lithuania are required to
submit invoice data in XML format to i.SAF system on a monthly basis. With effect from 2017, com-
panies are required to prepare a SAF-T (Standard Audit File for Tax) in XML format and provide it to the
Tax Authority, Customs, or other public authority upon request. Depending on the turnover of the com-
pany, the obligation to submit SAF-T data could arise later (2018-2020). New data reporting requirements
should contribute to a more effective and modern tax administration in Lithuania that aims at decreasing
the scale of shadow economy and tax, gaps [3].

The availability of information on the value of tax potential allows regulating properinter budgetary
relations for the social and economic policy implementation. The correct application of the tax poten-
tialindicator and evaluation methodologywill stimulate the independence of administrative-territorial unit
administrationin making decisions. Transfer the number of functions and the rights from central autho-
rities to regions (administrative-territorial unit) allow expandingauthorization.

Having analyzed the developed countries practice, the tax potential is thecapacity of the regional
economy to collect the maximum tax part of the region's gross revenue to the budget levels, determined by
the needs of state policy, society and the possibilities of tax administration [4].

In the scientific literature, the "tax potential" category is often understood as the ability of the tax
base within a certain territory to generate revenue in the form of tax revenues. In carrying out this
research, it was revealed that there is no unified concept of the category of tax potential.

Thus, in the researches of Carola Pessino and Ricardo Fenochietto [5], it was noted that the tax capa-
city represents the maximum tax revenue that a country can collect with considering of its economic,
social, institutional and demographic characteristics. Ben Langford and Tim Ohlenburg [6] defines the tax
potential as the maximum amount of tax revenue a country could reasonably raise at a given point in time,
conditional on its prevailing characteristics. George Chun-Yan Kuo [7] defines the tax potential as the
ability of payers to pay taxes or the government's ability to generate revenues. The same approach is
considered by Lii Bingyang and Guo Qingwang [8]. The authors assume that the tax potential is the total
amount of taxes collected by the state, which consists of two parts: the tax potential of taxpayers.

A scientifically accepted approach, which determines the dominant role of the state tax potential in
covering government expenditures.

Sir Josiah Stamp [9] defined the taxable capacity as the maximum amount that the community is
capable of covering government expenditure without having economic shocks.A similar definition is also
given by the Advisory Committee on Intergovernmental Relations of the United States [10]. Obviously,
revenue part of governmental budget should cover the expenses or more than in order to provide stability
fund.
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It should be noted,in scientific research, the tax potential and tax burden (tax/GDP ratio) are some-
times used as synonyms (Stefan Brem) [11].This statement is not entirely accurate. There is differentiates
between definition of «taxablecapacity»and«taxcapacity»in some publications.For instance,in research of
Tuan Minh Le, Blanca Moreno-Dodson [12] the term "taxable capacity” represents the forecast value of
the tax burden indicator (tax / GDP ratio),estimated from the regression analysis taking into account the
characteristics of the country, and the category of tax potential is considered to be an integral part of the
financial (income) potential.

Among the scientists of CIS (Commonwealth of Independent States) countries, DEs. Khanafeev F.F.
considers the tax potential as the opportunity and capacity of the economic system that are expected to
afford the formation of sources by taxes and tax payments, and the rational use of resources for effective
system [13].

The term «tax potential» initially makes some contradiction. Either tax potential is a combination of
the scope of possible tax bases, or the totality of the amounts of possible tax bases revenues.

This contradiction arises when comparing different approaches to the concept of tax potential in
different countries. According to first theory, in some countries the concept of the tax potential represents
the cost of taxation objects combinationactually existing in certain territory. In this case, the list of objects
related to the given combinationis determined by the tax legislation. Using this procedure for determi-
nation of the taxable items list, it is applicable:

— account of all currently available taxable items in the given territory;

— account of the available taxation objects number and others not justified to subjected to taxation;

— incompleteaccount of the existing taxable objects in the given territory.

According to other approach, the tax potential is define as the maximum possible amount of tax
revenues in certain territory for a certain period under the current tax legislation and the average level of
the tax administration. The Republic of Kazakhstan pursues the same interpretation [14].

Analyzing both theories, the definition of the tax potential concept, there is a general approach that
actually eliminates this contradiction. Since the objective basis is due to provide the maximum extent
amount of tax revenues administrative-territorial unit by the calculation of the value of all taxable objects.
Consequently, both theories based on a single economic process. The difference being that should apply
for the tax potential. That is the tax base from which the amount of tax revenue is calculated or the amount
of tax revenue that is calculated from the tax base.

In carrying out of the scientific research, wide range of scientific publications, relating to the fiscal
and tax potential measure methods was investigated. In this context, accordance to inventive technique by
A. A. Aivazov and M. S. Ishina, analytical blocks are applied. It includesassessment of the structure and
dynamics of budgetary coefficients, analysis of budgetary coefficients and decision-making on the
effectiveness of budgetary potential management [15].

The methodology estimates, including the budget autonomy ratio, the budget efficiency ratio, the
budget deficit level, the budget provision ratio, and the budget coverage ratio illustrate the reliable
description revealed during the undertaking research. In order to represent more comprehensive and
complex analysis, the following list of coefficients supplemented:

— the financial dependence ratio (FD):

D = Transfers of the National Fund of the Republic of Kazakhstan to the local budgets

(1

Total revenue of the local budgets
— the level of tax collection (TC):
Debts on taxes and duties to the local budgets
TC= )
Total amount of taxrevenues to the local budgets

Indicators of the regional budgets and tax potential are calculated in this research, and ranked the
regions according to the level of fiscal and tax potential. The calculated values of these ratios are represen-
ted in the Annex 1 (see the Annex 1 to this paper).
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Annex 1 — Dynamics of the tax potential assessment’s indicators of the Republic of Kazakhstan in the context of the regions
for 20162017

The budget | The budget | The budget | The budget | The budget | The financial
Region Year autonomy | deficitlevel | coverage provision | efficiency dependence
ratio (A) (BD) ratio (BC) | ratio (BP) | ratio (BE) ratio (FD)
1 2 3 4 5 6 7 8

2016 0,31 0,03 1,01 0,26 0,26 0,69

Akmola 2017 0,49 0,03 1,01 0,30 0,30 0,51
Deviations 0,18 0,00 -0,01 0,04 0,04 -0,18

2016 0,53 0,05 0,99 0,22 0,21 0,47

Aktobe 2017 0,49 0,09 0,94 0,26 0,24 0,51
Deviations -0,04 0,04 -0,05 0,04 0,03 0,04

2016 0,36 0,04 1,01 0,20 0,20 0,64

Almaty 2017 0,43 0,00 1,04 0,20 0,20 0,57
Deviations 0,07 -0,04 0,04 0,00 0,01 -0,07

2016 0,81 -0,12 1,13 0,38 0,43 0,19

Atyrau 2017 0,90 0,10 0,90 0,49 0,44 0,10
Deviations 0,08 0,22 -0,23 0,11 0,01 -0,08

2016 0,32 0,02 1,00 0,21 0,21 0,68

East Kazakhstan 2017 0,32 0,01 1,02 0,23 0,23 0,68
Deviations 0,00 -0,01 0,02 0,02 0,02 0,00

2016 0,19 0,06 0,98 0,20 0,20 0,81

Zhambyl 2017 0,21 0,02 1,00 0,22 0,22 0,79
Deviations 0,03 -0,04 0,02 0,01 0,02 -0,03

2016 0,43 -0,04 1,07 0,25 0,26 0,57

West Kazakhstan 2017 0,49 0,07 0,95 0,27 0,26 0,51
Deviations 0,05 0,11 -0,12 0,02 -0,01 -0,05

2016 0,52 0,01 1,01 0,17 0,17 0,48

Karagandy 2017 0,47 0,03 1,00 0,21 0,21 0,53
Deviations -0,05 0,02 -0,01 0,04 0,04 0,05

2016 0,19 0,07 1,00 0,28 0,28 0,81

Kyzylorda 2017 0,22 0,03 1,01 0,27 0,27 0,78
Deviations 0,03 -0,04 0,01 -0,01 -0,01 -0,03

2016 0,31 0,03 1,02 0,21 0,21 0,69

Kostanay 2017 0,31 0,04 1,00 0,24 0,24 0,69
Deviations 0,00 0,01 -0,02 0,04 0,03 0,00

2016 0,72 0,01 1,03 0,26 0,27 0,28

Mangystau 2017 0,78 0,04 1,03 0,25 0,26 0,22
Deviations 0,06 0,03 0,00 -0,01 -0,01 -0,06

2016 0,56 0,00 1,03 0,21 0,21 0,44

Pavlodar 2017 0,54 0,01 1,00 0,26 0,26 0,46
Deviations -0,03 0,01 -0,03 0,06 0,05 0,03

2016 0,23 0,04 1,00 0,30 0,30 0,77

North Kazakhstan 2017 0,22 0,02 1,00 0,32 0,32 0,78
Deviations 0,00 -0,02 0,00 0,03 0,03 0,00

2016 0,19 0,04 0,99 0,19 0,19 0,81

South Kazakhstan 2017 0,21 0,01 1,00 0,21 0,21 0,79
Deviations 0,02 -0,03 0,01 0,01 0,01 -0,02

2016 0,71 0,02 1,05 0,27 0,29 0,29

Almaty 2017 0,82 0,01 1,07 0,29 0,31 0,18
Deviations 0,11 -0,01 0,01 0,01 0,02 -0,11

2016 0,53 0,07 1,09 0,38 0,42 0,47

Astana 2017 0,52 0,06 1,13 0,43 0,48 0,48
Deviations -0,01 -0,01 0,04 0,05 0,07 0,01

Threshold values >0,5 <0,1 >1 - - <0,5
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In results, most of investigate regions do not have sufficient level of their own funds. This is confir-
med by the values of the autonomy ratio and the financial dependence ratio in acceptable limits with
keeping the deficit of the regional budgets. The analysis identified the sufficient number of own revenue
sources of the regions budget to cover short-term debt and liabilities. There is the calculated autonomy
ratio represents: Atyrau region (autonomy ratio - 0.9), Mangystau region (autonomy ratio - 0.78), Pavlodar
region (0.54), Almaty (autonomy ratio - 0.82) and Astana (autonomy ratio 0.52) in 2017.

The analysis of the budget sustainability was carried out to establish the quality of the fiscal, tax
potential structure and to justify the criterion of budget sustainability. It is defined as a share of own
revenues in the total revenue structure of the budget. According to generally accepted criteria, the
structure of the revenue side of budget is not in a stable financial condition. Since the value of the
autonomy ratio in many regions is not above 0.5, but the level of deficit is less than 0.1 in almost all
regions except Atyrau region (0.1) and East Kazakhstan region (0.11). Following to research phase, it is
carried out the analysis of tax revenues to the regional budget based on the tax burden coefficient and
added level of tax collection.

In accordance with the mentioned conclusions, the results provided the foundation to tax potential
integrated assessment for each regions of the Republic of Kazakhstan. The indicator framework is the
budget-tax potential (BTP), determined by the following formula:

BTP; = Ai+BD+BC+FD+TC+TBC;, 3)

where A; — the autonomy ratio; BD; — the level of budget deficit; BC; — the budget coverage ratio; FD; —
the financial dependence ratio; TC; — the level of tax collection; TBC; — the tax burden coefficient.
According to the threshold values of these coefficients, the stability of the fiscal potential is deter-
mined (= 2.6).
The indicator value BTP allows ranking the regions, which carried out and presented in the table 2.
The highest index of BTP ranking are reached by Almaty, Atyrau and Mangystau regions in 2017.
The lowest results are represented by South Kazakhstan, Zhambyl and North Kazakhstan regions in the
same period.

Table 2 — Values of indicators of tax potential rating estimation of Republic of Kazakhstan in the period of 20162017

Actual tax revenues, Taxpotential, Tax potential
Region mlin.tenge min.tenge (as an integral coefficient) Rank

2016 2017 2016 2017 2016 2017 2016 | 2017
Almaty 1617098 | 1769472 | 1617098 1769 472 2,48 2,73 3 1
Atyrau 815163 1 046 587 815163 1 046 587 2,92 2,63 1 2
Mangystau 326 835 335576 326 835 335576 2,50 2,60 2 3
Akmola 112 630 134 000 145 304 134 000 1,63 2,23 11 4
Astana 1063 554 989 991 1063 554 989 991 2,13 2,15 5 5
Aktobe 275 789 355851 283 794 355 851 2,04 2,13 7 6
Pavlodar 237387 239 482 237 387 239 482 2,20 2,11 4 7
Almatyregion 264 563 318 569 318453 335823 1,74 1,99 9 8
Karagandy 259 436 340 385 264 638 370 052 2,06 1,93 6 9
WestKazakhstan 254272 256 154 265 800 286 759 2,01 1,88 8 10
EastKazakhstan 273 930 312 588 350242 395 661 1,64 1,66 10 11
Kostanay 136 443 160 094 177 311 210960 1,62 1,59 12 12
Kyzylorda 89 630 104 687 139959 152 149 1,34 1,44 15 13
SouthKazakhstan 302 921 318 024 465 466 462 473 1,37 1,44 14 14
Zhambyl 71239 81415 112 890 118 677 1,33 1,44 16 15
NorthKazakhstan 69 046 79 007 101 825 115 599 1,42 1,44 13 16

Compiled by the authors on basis of the official statistical data from the State Revenue Committee of the Ministry of
Finance of the Republic of Kazakhstan.
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Based on analytical results, it is possible to draw the following conclusions about the factors in-
fluencing the tax potential of the Republic of Kazakhstan:

- the greatest impact on the value of budget-tax potential indicator of the Republic of Kazakhstan was
provided by the dependence coefficient, which was caused by a significant increase in the share of
borrowed funds in the governmental budget;

- the general influence exerted by the factors under consideration at the BTP of Republic of Kazakh-
stan is positive, that is, with each substitution of the factors of the reporting period, the value of the BTP
indicator is approaching the required value, which indicates an increase in the stability of the fiscal and tax
potential of the Republic of Kazakhstan.

In conclusion, accuracy and competence of tax potential account determines the steady functioning of
governmental and administrative-territorial units’ tax potential. The essence of the tax potential evaluation
of the republic is determination of the growth reserves of tax revenues on different levels budget. The
main methods of tax potential evaluation are considered,basing on various factors. In assessing of the tax
potential, it is necessary to take into account the results of analysis of the actual taxes receipt for the past
periods, the assessment of the forecastyear execution in the calendar year, as well as forecast data of
changes in macroeconomic indicators. First, in order to assess the tax potential of the Republic of Ka-
zakhstan, the dynamics and structure of the state budget main indicators for the last 2 years, the main
trends and directionswere identified. The method of rating evaluation was applied for the tax potential
evaluation of the Republic of Kazakhstan. This method is uncomplicated and objective,and enablesmake
rapid adjustmentsto the forecast in accordance with changing economic conditions. The results of the BTP
analysis concludes that the regional budget hasa small share of tax revenues. This indicates the insigni-
ficance of own revenues in the structure of total budget revenues. Taxes should account for the largest
share in the consolidated budget revenues. As a result,there are gratuitous flows in the form of transfers
from the National Fund of the Republic of Kazakhstan.In our opinion, this process have a negative factor
in the regional budget management. Administrative-territorial unitshouldcover expenses with large share
of its own revenues in the local budget. Therefore, republican funds provided funding for expenses.

The results of the research shows that budget potential realization in the Republic of Kazakhstan are
not completely implemented. This indicatesinsufficiency of effectiveness of the budget process. Existing
methods and ways to increase the revenue side of the budgetshould be improved, using the latest inno-
vative systems. The government need to implement innovations for realizationstrategic aims and plans,
which lead to increase in the national welfare.
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'J1. H. T'ymunes athianarsi Eypasust ynTThIK yHUBEpCHTeTi, AcTana, Kasakcran
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KA3AKCTAH PECITYBJINKACBIHBIH CAJIBIKTBIK 9JIEYETI
7KOHE OHBIH NTHHOBAIUAJIBIK JTAMYBIH BAFAJIAY

Annotanus. CalbIKTBIK TyciMaep OIODKETTIH TaOBIC OOJIriH KalBINTACTHIPY YIIIH HETi3 OOJBINT TaOBLIAIBL.
OcsI TyciMzepi oMapIblH JTUMHUTTEPIH JKOHE KOJJaHy MYMKIHIIKTEpiH Oaranay cypaKTapbIHBIH €peKIIe KBI3BIFY-
HIBUTBIK TYABIPAThIHBI 12 ochigaH. CallbIKTBIK TYCIMIEPAIH COMAChI CANBIKTBIK OJICYETIICH ThIFbI3 OANIAHBICTBI, Ca-
TBIKTHIK 9JICYETTiH MOHIH aHBIKTAy JKOHE OHBI 0acKapy Mocelieci MaHBI3IBl MEMJICKETTIK MIiHAET OOIBI TaOBIIa IbI.
OcbIFaH OailJIaHBICTBI CANBIK FBUIBIMH MEH TKIpUOECiHIH 0acThl MIHAETI KA3ipri jKargaiarbl CallblK dJeyeTiH
allMaKTBIK JKOHE YITTBIK JIeHreisepae O0arajay YIUIIH KaXeT dAiCHAMANBbIK KypaJmapabl XKeTuUipy OoibIHIIA Teo-
PHSIIBIK HET13/1ep/Ii HAKThUIAY KOHE TOKIPUOEIK HyCKayJIBIKTap bl 93ipiiey O0JbIN Tabbu1aibl. 3epPTTey MAKCaThl ca-
JIBIKTBIK QJIeyeTTi OaranaylblH KETUIIIPUIreH dficTepi HeTi3iHAe pecnyONMKaHbIH CaNBIKTHIK QJICYETiH KaJlbIITac-
TBIPY YILUiH TEOPHSUIBIK JKOHE TIXIpHOeIik epexxenepai a3ipiaey 0o:bin Tabbutanbl. COHBIMEH KaTap TYpPaKThl JamyIbl
KaMTaMmach3 ery yiuiH, Kaszakcran PecryOnvrkachIHBIH aiMaKTaphIHBIH Ja CAJIBIKTHIK dNICyeTiH Oaranay kepek. by
MaKaaja CalbIKTHIK QJICYETiH HETIi3T1 9IicTepl KapacThIpbUIaabl. BIOKETTIK )KOHE CaJBIKTHIK dJICYETTi HHTETPAIIBIK
aHBIKTAYIBIH KO3 (UIMEHTI, OFAaH KAXKET MOHJCP aHBIKTAIJBI, all alfMaKTapAbl CAJBIKTBHIK dJeyeTTepi OOMBIHIIA
0oy peHTHHITIK Oaranay 9[ici Heri3iHze jKy3ere achIpbUIIbL.

Tyiiin ce3nep: aiimMak, 6aranay, CaJIBIKTBIK aybIPTHAIIBUIBIK, CATIBIKTHIK dJICyeT.
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HAJIOT'OBbIi IOTEHIUAJI PECITYBJIMKU KABAXCTAH
N ETr'O OHIEHKA B MHHOBAIIMOHHOM PA3BUTHUHN

AnHoTanusi. HamoroBeie MOCTYIUICHUS SIBJISSFOTCS OCHOBOHM Ui (DOPMHPOBAHUS TOXOTHON 4YacTH OFOKETa.
BoT modemMy BOMpOCHI OIICHKH AAHHBIX MMOCTYIUICHHW, WX JIMMHUTOB M BO3MOXXHOCTCH HCIOJBH30BAHUS BBI3BIBAIOT
0co0b1i1 mHTepec. CyMMa HaJIOTOBBIX JTOXOJOB HEPa3pHIBHO CBSI3aHA C HAJOTOBBIM ITOTEHIMAJIOM, Ipo0iieMa orpe-
JICJICHUS CYIIHOCTH W YIIPABJICHUS KOTOPBHIM SBJISICTCS BaXKHOW TOCYAApPCTBEHHOW 3amaucii.B ATOW CBSA3U BaKHBIMHU
3aauaMi HAJIOTOBOW HAYKH W MPAKTHUKH SBISIOTCS YTOYHEHHE TEOPETUYECKUX OCHOB M pa3paboTKa MPaKTUIECKUX
PEKOMEHAANNH M0 COBEPIICHCTBOBAHUIO METOOJIOTHYECKIX HMHCTPYMEHTOB JJIS OIEHKH HAJIOTOBOTO ITOTEHIIHAIA
Ha PETHOHAJIFHOM W HAIIMOHAJIFHOM YPOBHSIX B COBPEMEHHBIX YCIOBHAX. Llenbio nccnepoBanus sBisieTcs pa3padot-
Ka TEOPETHYECKUX W MPAKTHUYECKUX MOJOXKECHUH IS yCOBEPIICHCTBOBAHMS METOJIOB OIICHKH HAJIOTOBOTO ITOTEH-
nuana. Taxke HeoOXOANMO OLEHUTH HAJIOTOBBIA MOTEHIMAN pernoHoB PecmyOnmukm Kaszaxcran mms obecrieueHust
YCTOH-YMBOIO Pa3BUTHA. B cTaThe paccMaTpUBAlOTCS OCHOBHBIC METOBI OMpPECIICHHS HAJIOTOBOIO IMOTCHIIMATA.
OmnpeneneH kK03)UIUEHT TSI HHTETPATBHOTO OIPE/IC/ICHHs OFKETHOTO M HAJIOTOBOTO MOTCHIIMANA, OIPEICICHBI
ero TpeOyeMble 3HAYCHUS, a PAHKHPOBAHUE PETMOHOB 10 YPOBHIO HAJIOTOBOTO MOTEHIMAa OBLJIO PEealn30BaHO Ha
OCHOBE M€TO0/1a PEUTUHIOBON OLIEHKH.

KiroueBbIe cJI0Ba: pErroH, OLEHKA, HAIOTOBBIC MMOCTYILICHISI, HAJIOTOBOE OpeMsi, HaJIOTOBBIA MOTEHITHAI.
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PROBLEMS OF LEGAL REGULATION OF TRANSACTIONS
ON MERGERS AND ACQUISITIONS IN THE BANKING SECTOR
OF THE REPUBLIC OF KAZAKHSTAN

Abstract. The article is devoted to the research of certain problems of legal regulation of mergers and acqui-
sitions in the banking sector of the Republic of Kazakhstan on the basis of theoretical views on the concepts, features
and motives of bank mergers and acquisitions and analysis of existing legislation. In particular, the authors draw
attention to the problem of the discrepancy between the provision of the Civil Code of the Republic of Kazakhstan
concerning the forms of reorganization to the Constitution of the Republic of Kazakhstan, as well as the lack of a
unified approach in regulating relations in the field of reorganization of banks by the existing legislation. The urgen-
cy of the study of these issues is beyond doubt, since these aspects are analyzed from the position expressed by the
President of the Republic of Kazakhstan on the "resetting" of the financial sector of the country in the Addresses to
the Nation in 2017 and 2018, the provisions of the Strategic Development Plan of Kazakhstan until 2025 and the
Program for Improvement of the Financial of the Banking Sector of the Republic of Kazakhstan carried out by the
National Bank of Kazakhstan.

Based on the study of the mentioned problems, the authors propose recommendations for improving the current
legislation in this field. The article also touches upon the issues of regulating the economic responsibility of bank
owners, since regulation of these issues directly affects the financial position of banks and the achievement of mana-
gement objectives of banks, including the success of mergers and acquisitions deals.

Key words: bank, banking sector, stability of the banking sector of the Republic of Kazakhstan, banking
merger and acquisition deals, M&A deals in banking sector, bank reorganization, bank insolvency, advantages of
banking transactions on merger and acquisition, economic responsibility of bank shareholders, banking legislation of
the Republic of Kazakhstan.

Introduction. The concepts and advantages of mergers and acquisitions of banks are increasingly
being discussed in Kazakhstan's business and scientific circles, the media and, of course, in state autho-
rities and government. Concerning the attractiveness of using this mechanism for the purposes of achie-
ving the stability of the banking sector, several scientific doctrines have been developed, which have been
studying in details in economic science [1, 2]. According to international practice conducting mergers and
acquisitions deals can be also considered as one of the instruments for resolving bank insolvency [3], since
mergers and acquisitions all have one underlying motive: to protect or improve the strength and/or profi-
tability of the dominant company, in other words, to maximize shareholder wealth [4]. In terms of banks
such kind of deals lead a number of positive consequences in the form of improving the bank's financial
stability through increase of profitability and market value of the bank, increase of the market share
through expansion of the geographical boarders of providing banking services including extension of the
branch network, diversification of banking products, increase in customer base, as well as more efficient
management. Potential risks relate to the problems of integration and banks' reputation [5]. From this
perspective, researchers are currently actively studying this subject on the examples of transactions on
bank M&A especially evaluating the magnitudes of these costs and benefits [6].

It should be also noted that banking M&A deals are made not only at national level but they have
been becoming as one of the international mechanisms of increasing profitability of shareholders. That is
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why these issues are of increasing importance given the upward trend in both number and value of
financial sector mergers, and increasing financial sector concentration levels in countries throughout the
world [7].

Starting in the early 1990s, the consolidation within the international banking industry has steadily
increased, leading to the present state of highly concentrated markets with just a few dominating players
[8] and this tool is considered as a modern method of global credit risk management within every country
and internationally [9].

President of the country in his addresses to the nation of Kazakhstan for 2017 [10] and 2018 [11],
Strategic Plan of the Republic's Development until the year 2025 [12] stresses the need to provide stability
of the bank sector, one of the effective measures among which is to improve the current legislation by
exclusion of gaps and contradictions, and introducing additions and amendments to some legislative acts
providing the norms aimed at improving the bank insolvency settlement regime particularly. That is why
this research aimed at finding out the problems in legal framework regulating the issues of M&A deals
conducting is actual and in demand. In addition, these issues are poorly studied and insufficiently deve-
loped due to the relatively short period of independence of the state itself and the development of its
financial system.

It should be noted that the economic mechanisms of mergers and acquisitions have been reflected
through the legal regulation of relations in the sphere of reorganization of banks in the forms of merger
and acquisition in the legislation of the Republic of Kazakhstan, the peculiarities of which will be consi-
dered from the point of view of critical analysis in this paper.

The legal basis for the regulation of the reorganization processes has a significant role in achieving
the above objectives, however, the legislation in this area is imperfect and requires its revision and im-
provement. At the same time, the legal regulation of the reorganization of banks has its own significant
features due to the exclusivity of the legal status of banks [13], since it requires analysis and consideration
of not only the civil legislation that directly regulates these issues, but also the banking legislation of the
Republic of Kazakhstan, which establishes a number of requirements, non-observance of which entails the
inability to commit such reorganization of such financial organizations, as well as the requirements of the
legislation of the Republic of Kazakhstan in the field of competition protection.

We would like also to take attention to the one of research of the various takeover legislations of
41 Western and developing economies. The authors of this research expect that merger laws have an im-
portant impact on merger activity. They distinguish between merger laws that positively and negatively
affect the frequency of acquisitions in a given country. Merger laws stimulating mergers may have bene-
ficial effects when the industry concentration is not at its optimal level. They can then create efficiency
gains from integration. However, stricter laws can have negative implications as well by preventing some
profitable acquisitions from succeeding. The authors conclude that national laws do not have a significant
effect on domestic or cross-border merger flows, after controlling for time effects and market conditions
[14]. To our mind, it can be explained by the nature of the law to be just a form of regulation of economic
relations. At the same time the quality of legislation can contribute achieving the benefits of bank transac-
tions on mergers and acquisitions, supporting stability of financial system and development business
initiatives due to the regulating and protective nature of the law, since it stipulates the main framework or
the order of execution of transactions.

Thus, this paper is devoted to some problems in legal regulation in the field of bank reorganisation in
the light of conducted policy of the Republic of Kazakhstan. These issues have not been well studied,
since the financial system of the country is in the process of development, the country is a developing state
with about 30 years of independence. Current state of bank sector of economy demonstrates the problems
including bank insolvency, which have to be eliminated with proper legal regulation either.

Methods of research. For the purposes of identifying problem aspects in the legal regulation of the
reorganization of banks in the form of mergers and acquisitions and the elaboration of sound recommen-
dations and proposals for its development and improvement, an analysis of the program documents for the
development of the Republic of Kazakhstan, the current legislation of the Republic of Kazakhstan was
carried out, as well as domestic and foreign literature devoting these issues was reviewed and analyzed.

As mentioned above, the President of the Republic of Kazakhstan defined the task of "resetting" the
country's financial sector in his address to the nation of Kazakhstan "Third Modernization of Kazakhstan:
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Global Competitiveness" dated January 31, 2012. The National Bank of Kazakhstan, as the body respon-
sible for regulating, controlling and supervising the financial market and financial organizations, and
helping to ensure the stability of the financial system, was instructed to work out a set of measures to
improve the banking sector, which involves clearing the balance sheets of banks from "bad loans" and, if
necessary, ensuring their capitalization by shareholders. To achieve this objective, the National Bank
should have a greater scope of powers in order to perform operational control over the state of banks and
to take necessary actions against banks without waiting for a formal breach on their part on the ground of
a risk-based approach [15].

The task of "resetting" the financial sector was repeated in the Address of the President to the nation
of Kazakhstan in 2018, where the Head of the state indicates the need to complete the cleaning of the bank
portfolio from "bad" loans, drawing attention to the fact that the owners of banks should bear economic
responsibility recognizing the losses [16].

It should be noted that on 30 June 2017, the NBK launched a Program for Improvement of the Finan-
cial Stability of the Banking Sector of the Republic of Kazakhstan [17] aimed to improve the financial
sustainability of ailing banks. The program seeks to maintain stability and confidence in the banking
system and ensure that NPLs are adequately provisioned and do not pose a threat to the overall financial
system [18]. According to the data of this Program as of July 1, 2017, the loan portfolio (main debt) of
the banking sector amounted to KZT 15,533.3 billion. Overdue loans accounted for 28.3% (KZT
4,392.3 billion) of the loan portfolio, with overdue loans exceeding 90 days (NPL) accounting for 10.7%
(KZT1,663.0 billion). In accordance with the Program, the National Bank should identify problem banks
on the basis of effective supervision and implement an effective regime for resolving insolvent banks. In
order to restore and/or settle non-viable banks within the framework envisaged by the Program, it is pro-
posed particularly to apply bank reorganizations through mergers and acquisitions .

What are merger and acquisition? Merger is the corporate combination of two or more independent
business corporations into a single enterprise, usually the absorption of one or more firms by dominant
one. A merger may be accomplished by one firm purchasing the other firms assets with cash or its securi-
ties or by purchasing the other shares or stock by issuing its stock to the other firms' shareholders in ex-
change for the shares of the acquired firm. Acquisition occurs when one entity takes ownership of another
entity's stock equity interest or assets. It's the purchase of one business or company by another company or
business entity [19]. From the position of jurisprudence, the merger of legal entities is the establishment of
a new legal entity with the transfer of all rights and obligations of two or more legal entities to it and the
termination their activities. The acquisition of a legal entity is the termination of one or more legal entities
with the transfer of all its or their rights and obligations to another legal entity [20]. This difference in the
forms of reorganization entails a difference in the implementation of the reorganization process. A legal
entity is considered as reorganized, except for cases of reorganization in the form of acquisition, from the
moment of registration of newly emerged legal entities. Thus, when reorganizing a legal entity by acquisi-
tion with another legal entity, the first of them is considered to be reorganized from the moment of ente-
ring the information on the termination of the activities of the acquired legal entity into the National
Register of Business Identification Numbers (Clause 4, Article 45 of the Civil Code of the Republic of
Kazakhstan). During reorganization, all rights and obligations of the reorganized legal entity or a part
thereof are transferred to other subjects of law, i.e. there is a universal succession [21].

The main legal act, which provides the basic framework for the establishment, functioning, reorgani-
zation and liquidation of legal entities as subjects of civil legal relations, is the Civil Code of the Republic
of Kazakhstan [22]. According to clause 1 Article 45 of this Code, the reorganization of a legal entity
(merger, acquisition, division, separation, transformation) is carried out by decision of the owner of his
property or the body authorized by the owner, founders (participants), as well as the body authorized by
the constituent documents of the legal entity, or by decision of the judiciary in cases provided for by
legislative acts of the Republic of Kazakhstan. Legislation of the Republic of Kazakhstan may provide for
other forms of reorganization. At the same time, the Civil Code also provides for the provision that the
reorganization of joint-stock companies is carried out taking into account the specifics established by the
legislative act of the Republic of Kazakhstan on joint-stock companies. Taking into account that banks can
be established in the organizational and legal form of the joint-stock company (cl.1 Art.15 of the Law of
the Republic of Kazakhstan "On Banks and Banking Activity in the Republic of Kazakhstan" [23]), the
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provisions of the Law of the Republic of Kazakhstan "On Joint-Stock Companies" [24] on these issues are
to be considered and analyzed. Turning to this Law, we find the provision that the company's reorgani-
zation (merger, acquisition, division, separation, transformation) is carried out in accordance with the
Civil Code of the Republic of Kazakhstan, taking into account the specifics established by the legislative
acts of the Republic of Kazakhstan (cl.1 Art.81). The reference norm to the legislative acts of the Republic
of Kazakhstan above leads to the Law of the Republic of Kazakhstan "On Banks and Banking Activity in
the Republic of Kazakhstan", in cl. 1 Article 60 of which there is a provision that voluntary reorganization
(merger, acquisition, division, separation, transformation, converting) of banks (bank holdings) can be
carried out by decision of the general meeting of shareholders (participants) with the permission of the
authorized body. The procedure for issuing permission for a voluntary reorganization of a bank (bank
holding) or refusal to issue this permit is determined by a regulatory legal act of the authorized body.

By analyzing and literally interpreting the norms of the above-mentioned legislative acts, it can be
concluded that the Civil Code of the Republic of Kazakhstan and the Law of the Republic of Kazakhstan
"On Joint Stock Companies" do not provide for such form of reorganization as converting envisaged by
the Law of the Republic of Kazakhstan "On Banks and Banking Activity". And if the Civil Code of the
Republic of Kazakhstan contains a blanket rule that other forms of reorganization may be envisaged by the
legislation, then the Law of the Republic of Kazakhstan "On Joint Stock Companies" indicates that only
the specifics of reorganization in the forms listed in it are established by legislative acts of the Republic of
Kazakhstan.

The analysis of these norms reveals several problems: the first problem is that the forms of reorga-
nization (according to the Civil Code of the Republic of Kazakhstan) and the specifics (the Law of the
Republic of Kazakhstan "On Joint Stock Companies") can be established in the first case in legislation,
and in the second case in legislative acts. This is illogical, since the forms of reorganization is the basic
concept specifics of which can be envisaged in legislation and not vice versa, and this demonstrates the
contradiction of legislative acts. Taking into account that the codes occupy a higher level in the hierarchy
of normative legal acts [25], it would be fair to say that namely the legislation of the Republic of Kazakh-
stan regulates relations in the field of reorganization of legal entities, and the contradiction of acts is elimi-
nated by applying the rule on the hierarchy of norms of regulatory legal acts. At the same time, the reorga-
nization of legal entities involves the solution of a number of issues of succession, within the framework
of which the rights and obligations of the reorganized legal entities are transferred.

In legal literature, the concept of reorganization is viewed as a way to terminate existing legal entities
with the simultaneous emergence of new legal entities and the transfer of rights and obligations of the
former to the second in the order of universal succession [26]. We can agree with this definition with a
certain adjustment regarding the specifics of reorganization in the form of acquisition stipulating by the
legislation of the Republic of Kazakhstan. As it was mentioned above, under cl.4 Art.45 of the Civil Code
of the Republic of Kazakhstan a legal entity is considered as reorganized from the moment of registration
of newly emerged legal entities excepted reorganization in the form of acquisition. When reorganizing a
legal entity by acquisition with another legal entity, the first of them is considered to be reorganized from
the moment of entering the information on the termination of the activities of the acquired legal entity
into the National Register of Business Identification Numbers. Thus, as applied to the legislation of the
Re-public of Kazakhstan, such form as acquisition does not entail the establishment of a new legal entity,
but is carried out by transferring the rights and duties of the entity being acquired in the succession to the
organization to which the acquisition is directly effected.

At the same time, according to cl.3 of Article 61 of the Constitution of the Republic of Kazakhstan,
such important social relations and fundamental principles and norms, which relate to the legal personality
of legal entities, civil rights and freedoms, obligations and liabilities of legal entities , as well as issues of
ownership and other proprietary rights should be regulated directly by laws as normative legal acts of the
Parliament of the Republic of Kazakhstan adopted under the special stipulated procedure. As is known,
law (as a normative legal act) and legislation (as a set of normative legal acts) are not identical concepts.
In this regard, it can be concluded that the fundamental issues of reorganization and, above all, its forms
should be regulated exclusively by normative legal acts in the form of laws, and clause 1 of Article 45 of
the Civil Code of the Republic of Kazakhstan has to be appropriately amended in order to eliminate the
contradiction to the Constitution as the basic law of the state. It should be also noted that the above-

— 132 ——




ISSN 1991-3494 Ne 4.2018

mentioned problem of the discrepancy between the Civil Code of the Republic of Kazakhstan and the
Constitution of the Republic of Kazakhstan has not only a technical nature of the inconsistency of the
current legislation, but also provides the possibility of regulating the reorganization of legal entities by
subordinate legislation. This may be used as a soil for corruption.

The contents of the above-mentioned norms of the Civil Code of the Republic of Kazakhstan, the
Law of the Republic of Kazakhstan "On Joint Stock Companies" and the Law of the Republic of Kazakh-
stan "On Banks and Banking Activities in the Republic of Kazakhstan" involve various forms of reorga-
nization of legal entities, since the Law of the Republic of Kazakhstan "On Banks and Banking Activity in
the Republic of Kazakhstan" specifies such a form of reorganization as converting of banks, which is not
known to the Civil Code of the Republic of Kazakhstan and the Law of the Republic of Kazakhstan "On
Joint Stock Companies". The reference norm of the Law of the Republic of Kazakhstan "On Joint Stock
Companies", which contains a provision that specifics of reorganization in the forms listed in this Law are
also established by legislative acts of the Republic of Kazakhstan, doesn't eliminate this discrepancy, since
the single possible organizational and legal form of establishment of bank is joint stock company, which
doesn't provide for such form of reorganization as converting even it relates just to banks. Thus, it seems
necessary to amend the Law of the Republic of Kazakhstan "On Joint-Stock Companies" specifying also
such a form of reorganization as converting, which can be applied exclusively to banks.

The Law of the Republic of Kazakhstan "On Joint-Stock Companies" provides for the concept of
merger of entities (Clause 1 of Article 82) as the emergence of a new entity by transferring all property,
rights and obligations to it on the basis of a merger agreement and in accordance with the deed of con-
veyance of two or more entities with the termination of their activities. The charter capital of an entity
established by the merger of companies is equal to the sum of equity capital of the entities being reorga-
nized minus the investments of one reorganized company into another reorganized company.

Article 83 of this Law establishes the concept of acquisition of an entity to another entity as cessation
of the activities of the acquired company with the transfer of all the property, rights and obligations of the
acquired company to another company in accordance with the deed of conveyance.

After the acquisition of all shares of the acquired entity, these shares are canceled, and the property,
rights and obligations of the acquired company are transferred to the company to which the acquisition is
made in accordance with the deed of conveyance signed by the heads of the executive body and the chief
accountants of the reorganized companies and certified by the seals of the entities (if any).

The current legislation provides for the possibility of voluntary and forced reorganization. Let's
consider the features of voluntary reorganization of banks.

The reorganization of banks has its own distinctive features stipulated in Articles 60, 60-1, 61 of the
Law of the Republic of Kazakhstan "On Banks and Banking Activities in the Republic of Kazakhstan",
since in addition to the decision of the General Meeting of Shareholders (Participants) for the reorga-
nization requires the permission of the authorized body, i.e. the National Bank of the Republic of Kazakh-
stan. Thus, the decision of the General Meeting of Shareholders (Participants) of the bank (bank holding)
is the basis for an application to the authorized body for obtaining permission to conduct a voluntary
reorganization.

The following documents must be attached to the application for obtaining the permission of the
authorized body to carry out the voluntary reorganization of the bank (bank holding):

a) decision of the supreme body of the bank (bank holding) on its voluntary reorganization;

b) documents describing the expected conditions, forms, procedure and terms of voluntary reorga-
nization of the bank (bank holding);

c¢) financial forecast of the consequences of voluntary reorganization, including the bank's (bank
holding's) settlement balance sheet after its voluntary reorganization and/or legal entities formed as a
result of voluntary reorganization of the bank (bank holding).

In case of reorganization in the form of acquisition, an agreement on acquisition should be attached to
this list of documents. The agreement on acquisition should be signed by the first heads of executive
bodies of reorganized banks on the basis of a decision taken at the joint General Meeting of Shareholders
of reorganized banks in accordance with the Law of the Republic of Kazakhstan "On Joint Stock Com-
panies".
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An application for permission to conduct a voluntary reorganization of a bank (bank holding) must be
considered by the authorized body within two months from the date of its receipt. Upon receipt of the
permit for voluntary reorganization from the National Bank, the reorganizing bank (bank holding) is
obliged to inform all its depositors, customers, correspondents and borrowers about the forthcoming
changes by publishing the relevant announcement in the mass media including the Internet resource of the
bank within two weeks from the date of receipt of such permission.

The procedure of state registration or re-registration of legal entities establishing as a result of reor-
ganization is carried out in accordance with the legislative act of the Republic of Kazakhstan — the Law of
the Republic of Kazakhstan dated April 17, 1995 No. 2198 "On State Registration of Legal Enti-ties and
Account Registration of Branches and Representative Offices" [27].

The listed terms for changing the legal status of a bank (bank holding) are common for all forms of
bank reorganization, but they are not applicable to non-residents of the Republic of Kazakhstan if these
companies are bank holdings or entities having the features of a bank holding when one of the following
conditions is fulfilled:

— the availability of an individual credit rating not lower than the A rating of one of the rating agen-
cies, the list of which is set by the authorized body, as well as written confirmation from the financial
supervision authority of the country of origin of the bank holding, the entity having the features of a bank
holding, which confirms that these entities — non-residents of the Republic of Kazakhstan are subject to
consolidated supervision;

— the availability of an agreement between the authorized body and the relevant supervisory authority
of the foreign state on the exchange of information, as well as the minimum required rating of one of the
rating agencies. The minimum rating and the list of rating agencies are established by the normative legal
act of the authorized body [28].

Article 60-1 of the Law of the Republic of Kazakhstan "On Banks and Banking Activity in the
Republic of Kazakhstan" provides for features of voluntary reorganization of banks inherent just for the
form of bank acquisition, however it is called "Features of Voluntary Reorganization of Banks". This
demonstrates the imperfection of legal technique.

As it was mentioned above, the National Bank of the Republic of Kazakhstan may refuse to issue a
permit for the voluntary reorganization of a bank (bank holding) under any of the grounds listed in Article
60-1 of the Law of the Republic of Kazakhstan "On Banks and Banking Activities of the Republic of
Kazakhstan". These grounds are:

a) lack of appropriate decisions of the supreme bodies of reorganized banks (bank holdings);

b) violation as a result of the proposed reorganization of the interests of the depositors;

¢) violation of prudential standards and other binding norms and limits as a result of the expected
reorganization;

d) violation of the requirements of the legislation of the Republic of Kazakhstan in the field of
competition protection as a result of the expected reorganization.

According to the Program for Improvement of Financial Stability of the Banking Sector of the Re-
public of Kazakhstan realized by the National Bank of Kazakhstan, the use of mechanisms, which include,
inter alia, bank reorganization procedures are regulated by law, but there is a high probability that the vo-
lume of transferred assets will not cover the obligations of the troubled bank. In this regard, the President
of the country in his Address to the Nation in 2018 emphasizes that the owners of banks should bear eco-
nomic responsibility recognizing the losses. The withdrawal of funds from banks by shareholders in favor
of affiliated companies and individuals must be recognized as a serious crime. Thus, financial stability in
the banking sector is supposed to be achieved through increasing the responsibility of bank shareholders.

The current legislation regulates stipulates responsibility of shareholders in the form of its restriction.
According to cl. 1 of Article 81 of the Civil Code of the Republic of Kazakhstan, the shareholders of the
joint-stock company are not liable for its obligations and bear the risk of losses related to the activities of
the company, within the value of their shares, except for cases stipulated by legislative acts. Clause 2 of
Article 3 of the Law of the Republic of Kazakhstan "On Joint Stock Companies" contains the same provi-
sion, but also provides for the only exception in the legislation for the State Corporation "Government for
Citizens", the subsidiary liability for the obligations of which is borne by the Government of the Republic
of Kazakhstan.
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Before giving any proposals for amendments to the current banking legislation of the Republic of
Kazakhstan regarding the extension of the responsibility or liability limits of shareholders, it is necessary
to consider the concept of economic responsibility, which is not provided by the current legislation.
Nevertheless, the specialists engaged in the research of this concept express different points of view, and
they state the controversial nature of this term.

The research devoted to this concept usually consider it as a component of social corporative respon-
sibility (Carroll) [29]. At the same time, some studies of the corporate social responsibility (hereinafter
referred to as "CSR") conducted within the framework of the EU Commission have gotten rid of the con-
cept of economic responsibility in general. The EU Commission provides own definition to CSR as "the
responsibility of enterprises for their impacts on society" (EU Commission 2011). This position is consi-
dered by some researchers as leading to the exclusion of the study of economic action and economic af-
fairs as objects of responsibility or objects of research in CSR studies. John Maurice Clark, a leading
institutional economist, argues that economic responsibility is essential for CSR models, since businesses
are economic actors and they have to be economic responsible actors. John Maurice Clark's approach to
this definition is that the foundation of the concept of economic responsibility from an economic
perspective is economics of responsibility and it is a shaky foundation of economic responsibility in
modern CSR's models [30]. Csaba Lentner, Krisztina Szegedi, Tibor Tatay refer to the famous study of
social corporate responsibility by Archie Carroll, who introduced “the Pyramid of Corporate Social
Responsibility”, the foundation of which is economic responsibility. Under their approach economic res-
ponsibility is the traditional reason for having banks, in other words to increase the owners’ welfare, en-
sure profitability and growth. One of the means of this is financial innovation. Since individual and
corporate financial interests are constantly changing, banks create new opportunities for risk management
and the effective mediation of resources. This involves developing new products, redefining the existing
ones and creating new channels. Interaction with stakeholders has a crucial role in determining these new
products [31]. Thus, we can argue that there is no unambiguous approach to the concept of economic
responsibility in economic science. Meanwhile, regulation of economic relations finds its consolidation in
legal norms and, therefore, although the legislation does not provide for the term "economic responsi-
bility", nevertheless responsibility for violations in the sphere of economic relations is provided for in
various branches of law.

Speaking about the expansion of the limits of the liability of bank shareholders on the organization's
obligations, we would like to note that at the beginning of the 18th century, the shareholder's liability for
the debts of the joint-stock company established by him was full, but as a consequence of the industrial
revolution and the growing desire of the shareholders of production companies to obtain a limited liability,
it had became a general rule by 1850, and almost in all states. Only a few states left the rule of full liability
in their legislation [32]. At the same time, currently in the countries of the Anglo-Saxon system of law
there is a doctrine of judicial origin known as "piercing/lifting the corporate veil", providing for the possi-
bility of imposing liability (in certain situations) directly to the persons controlling the company for its
obligations. Under the actual UK law a company is a “limited company” if the liability of its members is
limited by its constitution. It may be limited by shares or limited by guarantee. (Companies Act 2006)
[33]. However, there are very few legislative exclusions from this rule. For instance, the insolvency law
provides for some cases when a company director or other responsible person may be forced by a court to
make a contribution to the company's assets as a punishment for its wrongful acts (Insolvency Act 1986,
§§ 212-214). This rule was stipulated due to the often used practices of applying the limited liability of the
organization as the legal way to avoid liability and cheat creditors. The supporter of this doctrine in Russia
is Anton Ivanov, the Chairman of the Supreme Arbitration Court of the Russian Federation, who believes
that its implementation "into Russian arbitration proceedings will be one more step ... to the social
responsibility of business". Moreover, a certain judicial practice has already appeared in this field in Rus-
sia [34]. Thus, this initiative has a real practice of application.

The Law of the Republic of Kazakhstan "On Joint-Stock Company" contains the norm concerning the
right of a shareholder owning five and more percent of the voting shares of the company alone or in aggre-
gate with other shareholders to apply to the judicial authorities on its own behalf in the cases provided for
in Articles 63 and 74 of this Law with a requirement to compensate company losses by the company's
officials, as well as to demand return all the profit (income) obtained by officials and (or) their affiliated

— 135=——




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

entities as a result of taking decisions on the conclusion (proposal for conclusion) of major transactions
and (or) transactions in which there was an interest (sub-cl.7) art.14). This provision can be considered as
a possibility provided by the current law to compensate losses and provide financial stability of a bank
through the mechanism for bringing liability of officials of the joint-stock company.

Applying the fundamentals of the above-mentioned economic responsibility theories and the "pier-
cing/lifting the corporate veil" doctrine, and taking into account the indicated directions for the develop-
ment of legislation by the President in the context of establishing the economic responsibility of share-
holders, it seems possible to consider the issue of introducing subsidiary liability of shareholders for the
bank's obligations, similar to the liability of the Government of the Republic of Kazakhstan for the
obligations of the State Corporation "Government for Citizens".

We believe that the list of responsibilities of shareholders provided by Article 15 of the Law of the
Republic of Kazakhstan "On Joint Stock Companies" has to be expanded in such fields as: bank mana-
gement for the interests and good of the organization, the liability established by the laws of the Republic
of Kazakhstan for the damage caused by actions and (or) inaction of the shareholders, and for losses
incurred by the bank, as well as ensuring proper control over the management of the bank.

Conclusions. The study of certain problems of legal regulation of bank mergers and acquisitions in
the light of ensuring the financial stability of the banking sector has revealed the need to bring the current
legislation of the Republic of Kazakhstan regulating relations in the sphere of bank reorganization in
accordance with the Constitution of the Republic of Kazakhstan and excluding inconsistencies in legi-
slative acts in this field.

The study found that mergers and acquisitions deals can be used in the framework of the measures
aimed to ensure the stability of the banking sector of the Republic stipulated by the Program for Impro-
vement of Financial Stability of the Banking Sector, approved by the resolution of the Board of the Na-
tional Bank of the Republic of Kazakhstan dated 30.06.2017, however, using these mechanisms for
resolving bank insolvency can be economically unjustified in case of exceeding the liabilities of the
problem bank over the volume of assets transferred.

The article justifies that the law is a form of expression and regulation of existing economic relations
(i.e. economic relations are the contents, and the law is the form of their fixing and regulation) and, there-
fore, achieving the desired effect from the selected measures for the financial stabilization of the banking
sector directly depends on what regulation these economic measures and economic relations have received
in the current legislation. In this regard, in order to ensure the financial stability of the banking sector
through increasing the responsibility of bank shareholders, it is proposed to consider the issue of
stipulating in the legislation of the Republic the subsidiary liability of shareholders for the obligations of
the bank, as well as to expand the list of responsibilities of shareholders directed at improvement of bank
management, control over the bodies managing the bank and bearing responsibility by the officials of
these bodies. This will contribute to the formation of a responsible and competent approach in the mana-
gement of banks and their transactions, including mergers and acquisitions, as well as ensuring the
stability of their financial situation.
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KA3AKCTAH PECITYBJIMKACBIHBIH BAHK CEKTOPBIH/IA BIPII'Y 7KOHE
KY¥YTbLITY BOUBIHIIA KEJICIMJEPAI KYKBIKTBIK PETTEYIIH KEUBIP MOCEJIEJIEPI

AnHoTanus. Makaia Ka3aKkCTaH peciyOIMKaChIHIaFbl OIpIry jKOHE JKYTHUTY OOUBIHIIA KeTICIMIEP Il KYKBIKTHIK
PeTTeyAiH jKeKe MaceleNepiH FhUIBIMIArsl OAHKTIK Oipiry sKoHE KYTBUIY TYCIHIKTEpI, €peKIIeNiKTepl >KoHe MOTHBTE-
piHE KaTBICTHI TEOPHSUIBIK JYHUETAHBIM JKOHE KOJIIaHBICTAFbl 3aHHAMaHbI Tajllay HeTi3iHzae Kapayra apHaiFaH. JKui-
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peK, aBTOpyap Ka3aKCTaH PECITyOMKAChIHBIH a3aMaTTBhIK KOJAEKCiHIH Ka3aKCTaH pecITyOJIMKachIHBIH KOHCTHUTY-
LUSICBIH KalTa YHBIMAACTHIPY HBICAHBI OOMBIHIIA eperkesiep apachIHAAFbl COMKECCi3/iK MaceeciHe, COHBIMEH KaTap
OaHKTEpi KaiTa YHBIMAACTHIPY CaNachIHAA KaThIHACTAPIBI PETTEHTIH KYKBIKTHIK HETi3liH 3aHHAMACBIMEH PeTTeyIe
OipbIHFail 9[icTeMEHIH JKOKThIFbIHA KOHLI Oenyne. Ocbl Macelnenepi 3epTTey O3eKTUIIr el KYMOH TyIbIpMaiiibl,
ce0eOi aranraH acneKkTuiepi Ka3akcTaH peciyOnukachiHbiH npesuaeHtiMen 2017 xone 2018 »xok. XKosnaynapbiHaarst
MEMIJIEKETTIK Kap)KbUIBIK CEKTOPBIH «KalTa KOCy» OOMBIHIIA MiHAETTEpi, MEMIIEKETTE iCKe aChIPBUIATHIH Ka3aKCTaH
namybIHbIH 2025 >KpUtFa JAEHiH CTpaTerdsuIbIK >KOCHAPBIHBIH epexesepl jKoHE Ka3aKCTaHHBIH YITTHIK OaHKIMEH
JKY3ere achbIpbUIaThIH peCITyOJIMKaHbIH OaHKTIK CEKTOPABIH KAPXKbUIBIK TYPAKTBUIBIFBIH apTTHIPY OaraapiiaMachl TYp-
FBICBIHAH TalJaHajbl. ATalFaH Maceliesiep/il 3epTTey HEri3iHIe aBTOpJapMeH OepuIreH cajajarbl KOJJIaHbBICTaFrbl
3aHHAMaHbl XETUIIPY YCBIHBIMAAPHI YChIHBUIAAb. COHBIMEH KaTap Makajiaja OaHK MEHIIIK HeNepiHiH 3KOHO-
MUKAaJIBIK JKayalKepIIUIriH peTTey Macenenepi TalKbulaHazpl, ce0ebi aTairaH Macereneplli 9peKeT eTeTiH KYKBIK-
IIeH peTTeylleH OaHKTepAiH Kap KbUIBIK Xarnaiibl skoHe Oipiry *oHe >KYThUly OOWBIHINIA KeNliciMIep/l XKy3ere achl-
PYIBI KOCa alFaHa oJlapIel Oackapy MakcaTTapblHa KOJI )KETKI3y TiKellel OailaHbICTHI OOTabL.

Tyiiin ce3mep: OaHK, OaHK CEKTOPHI, KA3aKCTaH PECITyONNKACHIHBIH O0aHK CEKTOPBIHBIH TYPAKTBUIBIFBI, OaHK-
Tepiy Oipiry »oHe KYThUTy OOWBIHINA KemiciMaep, OaHKTepIi KalTa YHBIMIACTHIPYHI, OaHKTEPIiH JAOPMEHCI3IITI,
OaHkTepAiH Oipiry »oHe XyTbUly OOWBIHIIA KeTiCIMAEPIIH apThIKIIBLIBIKTAPbI, OaHK aKIHOHEPJIEPIHIH 3KOHOMH-
KaJIbIK yKayanKepIIUIiri, Ka3akCTaH peciyOIMKachIHbIH OaHKTIK 3aHHAMACHI.
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HEKOTOPBIE ITPOBJIEMBI ITPABOBOI'O PEI'YJIMPOBAHUSA CAEJIOK ITO CJIMAHUIO U
MHOI'JIOIIEHNIO B BAHKOBCKOM CEKTOPE PECITYBJIMKH KA3AXCTAH

AnHoTanusi. CTaThsl MOCBSIIEHA PACCMOTPEHHUIO OTIEIBHBIX NMPOOIEM IPABOBOIO PETYIHPOBAHMS CIENIOK IO
CJIMSTHUIO ¥ MOTJIOMIEHHUIO B OAHKOBCKOM CEKTOPE pecIyOJIMKU Ka3axCTaH Ha OCHOBE CYLIECTBYIOIINX B HAYKE TEO-
PETHYECKHUX BO33PEHHI OTHOCUTEIILHO MOHATHSI, 0COOCHHOCTECH U MOTHBOB OAHKOBCKHMX CIHSHHUN M MOTJIOIICHUH U
aHalu3a AEHCTBYIONIEr0 3aKOHOAATENbCTBA. B yacTHOCTH, aBTOpamMu oOpalaeTcs BHUMaHHE Ha NPoOiIeMy HECOOoT-
BETCTBUSI MEX/Y IOJIOKEHUEM I'PaXIAHCKOTO KOJIeKca peciyOnKy Ka3axcraH o (opMax peopraHuzaliy KOHCTH-
TYLIUH PECIyOIMKN Ka3axCTaH, a TAK)Ke OTCYTCTBHIO €AMHOTO ITOJX0Jla B PETIIaMEHTHPOBAHUN 3aKOHOAATEIHCTBOM
NIPaBOBOM OCHOBBI, pETYJIMPYIOIIEi OTHOIIEHHS B cepe peoprannzanuy 0aHKOB. AKTYaIbHOCTh UCCIIEOBaHUS 3THX
BOIIPOCOB HE BBI3BIBACT COMHEHHH, TaK KaK yKa3aHHBIE acIeKThl aHAJM3UPYIOTCS C MO3WIMH BBICKa3aHHOHW Ipe-
3UICHTOM PECITyONMKH Ka3axcTaH 3afadd 1o "mepes3arpyske" (MHAHCOBOTO CEKTOpa CTpaHBI B mocmaHumsax 2017 u
2018 TT., MOJMOXEHUHN peaNn3yeMbIX B TOCYJapCTBE CTPATErHYECKOTro IUIaHAa pa3BUTHS Ka3axctana 1o 2025 roma u
MPOTPaMMBbI MTOBBIIMIEHUS] (PUHAHCOBOHW yCTOHYMBOCTH OAHKOBCKOTO CEKTOpa PECHYOJHKH OCYLIECTBIIEMOM Halno-
HallbHbIM OaHKOM Ka3axcraHa. Ha ocHOBe M3yueHMs1 Ha3BaHHBIX MPOOJIEM aBTOpPaMH MPEATAraoTCsl PEKOMEHAAINN
COBEPILIECHCTBOBAHMUS ACHCTBYIOIIETO 3aKOHOAATENILCTBA B JaHHOHU cdepe. Tarke B CTaTbe 3aTPAaruBarOTCs BOIPOCHI
peryJMpoBaHusl SKOHOMUYECKOHW OTBETCTBEHHOCTH COOCTBEHHUKOB OAHKOB, TaK KaK OT PErJIAMEHTHPOBAHMS yKa-
3aHHBIX BOIIPOCOB JAEHCTBYIOLIMM IIPAaBOM HAIpPsSIMYyIO0 3aBUCUT (DUHAHCOBOE IIOJIOXKEHUE OAHKOB U JOCTHIKEHHE 1ie-
JIel ynpaBieHUs] UMH, BKJIIOYasi OCYIIIECTBIECHUS CIIEJIOK 110 CIUSHUIO U MOTJIOLIEHHUIO.

KiroueBble cioBa: 0aHK, OAHKOBCKHH CEKTOp, YCTOHUMBOCTH OAHKOBCKOTO CEKTOpa pecryONMKH Ka3axXCTaH,
C/ICJIKH TI0 CIMSHHIO M TOTJIONIEHUIO OaHKOB, peopraHu3aiys 0aHKa, HECOCTOSATEIHLHOCTh OAHKOB, MPEUMYILIECTBA
0aHKOBCKMX CJEJIOK 10 CIHMSHHUIO ¥ IOTJIONICHNIO, 5KOHOMHYECKasi OTBETCTBEHHOCTh aKLIMOHEPOB OaHKa, OAaHKOB-
CKO€ 3aKOHOJATENILCTBO PECITYOINKH Ka3aXCTaH.
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BILINGUIAL EDUCATION OF CHILDREN
IN THE FRAMES OF CROSSCULTURAL APPROACH

Abstract. Comparative studying of a monolinguist and bilingualism contains to the traditional understanding of
what is a crucial problem of human development: submission of biological processes psychosocial, i.e., ability to
subordinate consciously biologically induced behavior consciously directed activity. Some researchers with evidence
show that in the period of the childhood information of conscious self-control the dialectics of communication with
others and with itself is central. The process of differentiation and reintegration of a live organism transforms what in
the childhood was the social regulated, interpersonal operations, changing their structure, functions, and maintenance
in individual and adjustable intellectual operations, bringing in them personal coloring. L. Vygotsky claimed that
language is central in this transformation, carrying out both interpersonal communicative function, and the self-
regulating intrapersonal. L. Vygotsky also claimed that the language which is initially acquired by the child is not
some tiny version of grammar which is independent of a context; instead this particular means of communication
created by initial communications between parents and the child. In a child development language is an integral part
of processes of differentiation and reintegration into new situational forms; the created forms include "others,"
"language for others," "themselves," "language for themselves," etc. Language is a process and a product. During
joint activity between parents and the child, these phenomena gain unique sense and character in the image. Indivi-
dual consciousness in the basis is, thus, a product of their joint activity, the structure of functions, contents which the
indirect speech act.

Keywords: language, consciousness, development, bilingualism, ontogenesis, HMF.

Bilingual education of children is a common goal for parents, educators and researchers. Parents and
teachers “want to do it right” on the basis of practical necessity. Scientists also want to understand bilin-
gualism from the standpoint of general principles of human development to complete theoretical bases. In
this article the interests of three groups are being discussed based on the fruitful works by L. Vygotsky
and A. Luria.

A comparative study of monolingualism and bilingualism contains a challenge for traditional under-
standing of what is the core task of human development. This is believed to be the subordination of bio-
logical processes to psychosocial ones which means an ability to deliberately subordinate biologically
induced behavior to consciously directed activity. In philosophical literature consciously directed activity
is referred to as “a will”, however in psychological literature it is defined as “a conscious self-regulation”.
In our work we focus on a special definition.

A number of studies clearly show that during childhood the communication dialogue with others and
with oneself is the core of conscious self-regulation [1-3]. The guide for this study is the fundamental law
by Vygotsky which says all higher mental functions (speech, thinking, memory, perception, self-control
and others) appear inter-psychically and in ontogeny process they are differentiated and reintegrated by
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individual’s conscious activity, thus becoming intra-psychic phenomenon. The process of differentiation
and reintegration of a living organism transforms from socially regulated and interpersonal operations of
childhood period, changing their structure, functions and content into individually regulated mental
operations of an adulthood, introducing personal coloring in them. L. Vygotsky argued that language is a
core element in this transformation which performs both interpersonal communicative function and self-
regulating intrapersonal functions. L. Vygotsky also argued that language initially assimilated by a child is
not a miniature version of grammar that is independent of its context. But rather it is a special communi-
cation tool created through the initial connections between parents and their child.

Therefore, Vygotsky’s understanding of a language is based on the fact that it initially functions as an
emotional, preverbal psychosocial image. In a child development a language is an integral part of
differentiation and reintegration processes in new situations. Such new situations include the following
forms as “others”, “language for others”, “myself”, “a language for myself” and so on. In this way a lan-
guage is both a process and a product. In the course of parents-children joint activity these phenomena
acquire a special meaning and image features. Therefore individual consciousness in its essence is the
product of joint activity and the structure of functions and content which are mediated by a speech act [4].

Nevertheless being unstable linguistic means are always present in sensations and actions manifesting
themselves precisely in these mutual ties. Parents always adapt them to the circumstances and overall
development of a child and children adapt to them in order to understand what is happening around.
Language “stands out” for a child and parents fixing their attention on this means of communication. This
ontogenetically primary language acts as an interpersonal gesture communication which is fully functional
before the process of differentiation and reintegration changes it into a means which plays both a social
role (directed at others) and a personal role (self-directed). Ultimately, speech is a psychosocial means of
communication and conscious self-regulation for all.

According to L. Vygotsky “personality” and “language” appear as interrelated parts of the same cog-
nitive structures. They are not separate features of consciousness as rationalist thinkers have proclaimed.
They cannot be described by the theory of social learning which treats them as a mirror image of initial
social relations. As in the case of all higher mental functions, personality and language evolve from social
relations but not as previous factor. Throughout its development language and personality are determined
by both social environment and individuality. Consciousness is a perceived being and not a mechanical
reflection of social data as such. In addition, according to Vygotsky, even in adulthood language and
personality never completely differ. The nature of these phenomena is more evident in early stages of
ontogenesis when it means to act. Nevertheless, speaking and acting remain interconnected parts of
psychosocial unity even in adulthood although they acquire a certain functional autonomy in the process
of normal development.

Placing language into psychosocial dynamics between parents and a child, Vygotsky also avoided the
popular but naive view of language as a culture transmitter which is independent of psychosocial realities.
Language is a tool for practical solution of certain tasks. And this idea is most clearly traced in the bilin-
gual process of raising children. But first let us place the issue of bilingualism in theoretical and research
context returning to the works of Vygotsky and Luria.

When language is equated with grammar and grammar is equated with communication as some
parents and teachers do it means that they misunderstand the process-productive nature of language.
Although the development of such entities as “syntax” and “phonetics” is of theoretical importance espe-
cially for teachers of linguistics and grammar, an approach that understands language from the viewpoint
of various pragmatic roles that it plays is more acceptable for our purposes. This functional approach is
very popular today [5, 6] because it allows to trace both thinking formation and language communicative
roles simultaneously as dynamically related processes. Traditionally, language and personality were
studied as unrelated entities. According to A. Luria and other modern scholars, language, personality and
interpersonal relations constitute a single unity. The main thing, according to A. Luria’s point of view, is
that communication tools acquisition, including gestures, vocabulary, syntax, discursive strategy and
psychosocial values provides a person with an opportunity to become a speaking, thinking and self-
regulating personality who is able to communicate through external speech with others and with himself.
The gradual acquisition and ability to manage communicative means of social environment enables a child
to consciously regulate his external and internal cognitive actions in the end. It is not grammar acquisition
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but rather the mastery of functional or pragmatic roles that language plays, provides a child with an
opportunity to transform himself into a self-controlled personality.

A. Luria's research suggests that child's ability development to displace biological actions by con-
scious self-regulation depends on mastering various functions that language does. Two main points should
be noted especially. Firstly, A. Luria does not refer to mastery of linguistic functions as mature speech
literacy. He means perfect mastering of basic cognitive infrastructure that occurs when using a specific
instrument called a language. The process of acquiring basic cognitive infrastructure occurs as a sequence
of steps from joint parent-child regulations to its self-improvement. The ability of a child to consciously
use this cognitive system does not mean that he has already mastered all the language capabilities. This
means that since a child can now control basic cognitive infrastructure, that is a mental structure under-
lying it, he is able to consciously play an active role in mastering knowledge about things properties.
Mastering cognitive infrastructure allows a child to consciously understand things for himself.

Another important assumption by A. Luria is that mature forms of cognitive development are “depen-
dent” on mastering various roles that a language plays. According to A. Luria, normal cognitive growth is
dependent on parents' awareness which with the help of communication tools such as verbal, gestural,
tactile, leads a child through well-defined areas of immediate development. Refusal to use psychosocial
context of this kind leads to a slow acquisition of basic cognitive infrastructure. Because of commu-
nication lack between parents and children these days which leads to limited mastering of basic infra-
structure, cognitive future of such children becomes predictable but in a rather gloomy light.

In order to thoroughly study self-regulation nature the studies of children with developmental delays
is supplemented, especially those who acquire two languages at birth and have a well-developed commu-
nicative orientation. According to some researchers [8, 9], bilingualism leads to negative or neutral con-
sequences in cognitive development. Other researchers suggest that bilingualistic means of speech are
cognitively developing. The central issue of this study is to elicit positivity, neutrality or negativity of
bilingual education influence on child’s cognitive development. In order to answer this question the des-
cription of roles by A. Luria should be considered. These functions are played by language in the develop-
ment of child’s cognitive activity.

Four basic functions of language. Although there are hundreds of pragmatic functions of a language
used by adults in various psychosocial contexts, in this work we are only interested in its cognitive-deve-
loping function. According to A. Luria (1959) there are four fundamental functions of a language and their
acquisition generates cognitive infrastructure which carries out conscious self-control over all higher
mental processes. In the course of their acquisition the following functions are distinguished:

1. Communicative function which allows a person to mediate reality with other people or with
himself. The acquisition of this function provides an opportunity to convey their communicative intentions
and to be understandable by others.

2. Reference function which allows a person to use various semiotic signs to attract his or someone
else's attention to this phenomenon. The acquisition of this function gives him the opportunity to under-
stand those objects, ideas, feelings, opinions that can be defined by words, gestures, discursive style, cul-
tural customs, a whole series of semiotic forms and many others.

3. Generalizing function which allows a person to abstract, interpret, conceptualize and classify his
experience. The acquisition of this function provides him with an opportunity to realize his past expe-
rience to interpret the current situation and generalize it in new situations.

4. Self-regulating function which allows a person to consciously control his cognitive processes. The
acquisition of this function enables an individual to plan his present and future activities, make a speech
for himself and others, get involved into an internal dialogue with a goal of self-regulation.

A. Luria discovered that when a child first uses a communicative function and finds out that certain
intentions can be transferred to others, he starts communicating through cries and gestures, eventually
using a whole set of semiotic means. But a child does not use communicative function independently from
other functions. Instead, a child at this age uses a primitive, undifferentiated system that is closely related
to external social experience use. This means this is related to whom he communicates, to a voice
intonation, to gestures, to a child’s acting place, to the context of message, to his emotional dynamics of a
psychosocial image. A. Luria notes that the main language functions are acquired similarly to any other
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higher mental functions. Thus they must be differentiated from primitive unity and reintegrated into a
mature unity [10].

In order to facilitate this process, parents and other educators should involve a child of pre-verbal age
into a world of touches, sounds and gestures which doesn’t have any original separation of functions. The
main concern for parents and educators should be upbringing of a mature, self-regulating system where
basic functions, while remaining parts of the whole, are simultaneously clearly differentiated, developing
child's conscious use of each function independently. A. Luria notes that there is continuity in transition
process from immature to mature state with invariance of initial features arising at each stage of its
evolution.

Characteristics of four main stages of self-regulation. The heuristic thrust of A. Luria's research is
expressed in a following proposition that transition of cognitive control from external social experience
(i.e. verbal instructions from adults) to internal psychological control (i.e. voluntary control through self-
instruction) is a necessary condition for all higher cognitive processes.

Based on ethnographic studies, clinical observations and control experiments, A. Luria describes four
stages of transition from an externally controlled system to a self-regulating system. Each new stage is
associated with strengthening of conscious control over language functions. He suggests the main age
parameters of normal mastery of each stage and describes their characteristics with a great accuracy in the
following manner:

1. At the age of 10-24 months old the reference and communicative function is more developed than
generalizing and self-regulating. Simple instructions encourage a child to take an appropriate action. An
automatically preset action outweighs the effect of opposing verbal instructions. If there is a short period
of time between instruction and its execution then a memory trace to verbal instructions tends to be erased.

2. At the age of 30-36 months old an active manipulation of communicative and reference functions
and some use of generalizing and controlling functions are being developed. A large degree of general
conscious control can inhibit motor activity although by adults’ encouragement a child starts responding
appropriately to an indication that is semantically more complex than mere motivation. A verbal-
indicative role in this case is fulfilled not by one word but by connections and synthesis of words entering
into utterance sphere.

3. At the age of 40-54 months old a child controls his communicative and reference functions and is
able to generalize rather complicated semantic and logical problems with the help of a self-dialog provi-
ded that it occurs aloud. At the same time, a silent self-dialogue leads to arbitrary self-directed behavior.

4. At the age of 60-84 months old a child completely differentiates and reintegrates all four language
functions enabling conscious self-regulation. A child can now be productively involved into a silent self-
dialogue and is able to silently plan and anticipate future actions. His behavior is now consistent with his
self-dialogue aloud and inside.

Discovery A. Luria. A. Luria’s discovery suggests that communicative and reference functions
acquisition, leading ultimately to meaningful speech development, occurs faster than child's self-control
development over their own motor apparatus. Therefore, it is easier for a toddler to respond verbally to an
instruction than to consciously perform a simple motor action. And at the same time it’s important for
parents and teachers because the faster communicative and reference functions development is, the faster
general cognitive control is achieved. By writing down verbal instructions of an adult to a child and the
children’s answers, A. Luria checked his assumptions and received the following results:

1. A child on his first development stage which is at the age of approximately one, the reference
function is manifested almost on a par with the communicative function. A young toddler discovers that
things have names and that they can be referenced from his communication with his parents. Although a
child knows object names which are lying on the floor in front of him, however, when an adult asks to
give him a certain object, this child doesn’t fetch the right object but the one closest or the one that grasps
his attention. Although the adult’s instruction causes motor action, the result is likely to be arbitrary. In
another experiment of this type, a child was given a rubber ball with the indication “to squeeze it whe-
never light is lit” and “stop compressing when the light is off”. At the first stage, a child who once started
to squeeze does not pay attention to the light any further and it is quite difficult for an experimenter to
make him stop even when the light is off.
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At the first action stage a child can be directed by an adult but the results are likely to be unpredi-
ctable. According to A. Luria, this is because a child at this stage does not have internal controls. Self-
regulation through verbal means, although observed in a latent form at this early stage, nevertheless
manifests itself in a clearly defined form starting from 4th stage. Cognitive control at this stage is inter-
psychic.

2. A child on his second development stage, where he uses more fully internalized communicative
and reference functions, begins to distinguish between generalization and self-regulation functions and
also acquires some self-regulation function. Such child, about three years old, is put in front of two light
bulbs, red and green and he also holds a ball in his hands. This time a child is given an instruction “to
squeeze when the red light comes out” and “do not squeeze when the green light comes out”. For a child
on the second stage, the result is adequate only if an adult gives instructions. If a child instructs himself
quietly or silently he squeezes the ball in response to both instructions “to squeeze” and “do not squeeze”.
The very act of speaking leads to his motor systems activation which means that biology has yet to be
subordinated to psychosocial control which is conscious self-regulation. On the one hand, it is easier for
such a child to control his speech than to self-regulate his cognitive-motor system. On the other hand, the
obvious reason for this, according to A. Luria, is that generalizing and self-regulating functions are not yet
completely differentiated from the primitive system and reintegrated into a more mature system. There-
fore, cognitive control at this stage is partly inter-psychic and partly intra-psychic.

3. A child on the third stage, at the age of about 4 years old, differentiates and reintegrates four basic
functions. There is less contradiction between what will be done and what is done. External speech and
behavior are now more consistent. Such child has a better control over his own cognitive processes.
Nevertheless, it is important for parents and teachers especially who are inclined to silence a child who is
always talking to himself, to keep in mind that a child involved into an external self-talk gives directions
aloud, directing his own actions. Suppression of a child’s statements leads to arbitrary actions. Constant
warnings like “stop talking to yourself” can lead to a delay in mastering conscious self-regulation[7]. The
ability to consciously control one’s cognitive processes and actions represents a new direction of deve-
lopment within the system, even if self-regulation has not yet led to the development of internal speech.
Compared with the second stage of development, the child, who is in the third stage, has already acquired
a sufficiently conscious control.

4. A child on the fourth stage, approximately at the age of 6 years, the child responds appropriately to
the instructions of others and to self-instruction. He can perform tasks of complex semantic and logical
content, solving these problems through a silent dialogue. The tendency to conduct a self-dialogue aloud
remains for several more years, but when it is necessary, he can solve problems silently. A. Luria descri-
bes such a child as having already mastered four language functions and creating his own personality.

The movement from the primitive undifferentiated system of cognition and communication to mature
differentiated and integrated does not mean that a child is now mature in all respects or completely self-
motivated. It only means that a child now has a cognitive infrastructure that allows him to consciously
deal with the world of experience. Parents, educators, teachers of all kinds should still teach a child. A
child in the fourth stage has a cognitive system that provides him with an opportunity to meet his teachers
but they still need to carefully guide a child through his nearest development zone. And in the process of
acquiring cognitive infrastructure and in subsequent education, educators should be aware of indirect
nature of a child’s mental growth.

However, not all researchers accept the view by L. Vygotsky and A. Luria on the issues of language
and consciousness. There are both obvious support [18, 21] and an obvious negation [8]. It is important to say
that we are confident in the heuristic value of the theses and the research methods by L. Vygotsky and A. Luria.

Principle of M. Grammont “one parent — one language”. There are many ways of raising child-
ren’s bilingual ability such as learning a second language after mastering their mother tongue’s grammar
structure as well as early diving or later immersion and many others. Each of these methods is rational and
each of them is used by parents and teachers as well as by researchers everywhere. Excellent examples of
this sometimes confusing content of the study can be found in works [10, 11]. Our attention is drawn to
one type of bilingual experience when a child is brought up in the environment of two languages at the
same time. There is a huge amount of researches devoted to the “one parent — one language” approach and
at the same time to bilingual education of children. We consider the best works in this sphere.

— 43 =




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

It seems that a French linguist D. Ronier was the first one to describe linguistic results of this
approach. In 1908, when his German-speaking wife was pregnant, they decided to educate their future
child in Franco-German bilingualism. They received the following advice from their colleague M. Gram-
mont who observed them and said “Do not teach a child anything. It is enough to talk to him in one of the
languages he needs to learn as it becomes necessary. The point is that each language should be personified
in different person. Thus you should always speak to him in French and his mother only in German and
never change roles. Only in this case a child will start speaking in two languages without noticing it and
without putting much effort” [12, 13].

This instruction was carried out by D. Ronier with precision. The results were exactly the same as
predicted by M. Grammont. The child, his name was Louis, distinguished two languages by the age of
two. For example, he checked words with French and German pronunciation until he could determine that
“that’s how Papa says and this is how Mom says”. This testing period rarely lasted longer than a week.
And as soon as the child distinguished one word from another he did not have any further doubts about
their correct pronunciation.

In pronunciation the boy had the following achievements: at the age of 3 years 5 months, Louis
accurately pronounced the phonemes of both languages. However, according to the monolinguistic French
and German norms this is the lowest level of the norm. In his lexical development, as reported by D.
Ronier, Louis had a great propensity for German probably because he communicated with his mother
more. However, this imbalance existed for a short time. At the age of 3 years 8 months, Louis deliberately
studied words and utterances in both languages simultaneously. If he knew a word or phrase in only one
language, he was actively trying to find its equivalent in the other one. After this period, there was no
longer an obvious confusion of two languages. Louis spoke both languages as native by the age of 3 years
10 months.

D. Ronier’s observations were confirmed by numerous studies [4] and others. For example, in a
classical study V. Leopold (1939-1949) observed his daughter Hildegard’s development who was brought
up in German and English according to Gramont’s principle “one parent - one language”. An amazing
discovery was made which is a weakening of the connection between phonetics of a word and its meaning.
This phenomenon is rarely noticed in monolinguistic children of this age. From the age of 2 years 11
months Hildegard could tell the same story in both languages. Like Louis, by the age of 3 years 7 months
Hildegard easily accepted new names for objects and events already known in one language and was
actively looking for an equivalent in the other language. Another interesting results were carried out by
Imedadze [14] who observed his daughter Natasha’s language development, who was also brought up in
two language environment Russian and Georgian according to M. Grammont’s principle. Natasha's
achievements were similar to what happened to Louis and Hildegard. But some following differences
were observed that the conscious search for equivalent words and phrases in another language that
D. Ronnie and V. Leopold observed in the third quarter of the third year, N. Imadadze stated in the first
quarter of the third year. These differences are explained by the difference in a research criteria choice.
Both linguists Ronnie and Leopold paid attention to linguistic criterion and a psychologist N. Imedadze
looked into to cognitive criterion.

Notwithstanding the problem of criteria, from observations of Louis, Hildegard and Natasha when a
child is brought up according to M. Grammont’s principle “one parent - one language” then following
three conclusions can be drawn as follows 1) two languages are acquired in a similar manner and act as
one; 2) there is no explicit confusion of these two languages at the level of ordinary usage when differen-
tiation of primitive communicative system and reintegration into two different languages takes place and
3) from a very young age these children acquire a desire to use all possible functions of a language.

The process is identical for a “monolingual” and “bilingual” child. But, of course, the conditions of
representation differ which create different self-regulating speech conventions. Ultimately, as Vygotsky
argued, the use of language is an integral part of psychosocial context.

The tools structure used for internal self-dialogue remains an important research issue. However, we
found that external self-dialogue in bilingual children is clearly differentiated into two different types of
speaking at the third stage. This discovery suggests the dispute between D. Dornier, V. Leopold and
M. Imadadze as to when the two languages are differentiated cannot be solved out solely on the basis of
linguistic observation results. Recognizing the difference between Asian and Indo-European languages
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combinations used in this study it should be noted that the discontinuity and continuity of phonetic and
syntactic development are similar to those found by D. Rognier, V. Leopold, M. Imadadze and others.
However, regardless of age and gender differences we could not find among those bilingually educated
children those who would clearly differentiate linguistic means into two types of communication with
other people at stage 2 that is when others would direct self- regulation. We also did not find a single child
who would have done this unconsciously while being at stage 3 that is when self-dialogue is aloud aimed
at self-regulation. It follows that a more complete evaluation of these dynamics occurs due to conside-
ration of a language as a process and a result.

The processes that facilitate cognitive development acceleration are described elsewhere. In this
study, we found out that bilingual values are not negative or neutral. Rather in a development process they
play a significant role as cognitive accelerators.
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'K. )Ky6aHoB aTeiHIarsl AKTOOE OHIpIiK MEMJIEKETTIK yHHBepcHTeTi, KasakcTaH,
’C. boitiures aTbinaarsl AkTe6e yHuBepcHTeTI, KazakcraH,
Typan yuusepcuteti, Anmatsl, Kasakcran,
" A IMATBI KaJTACHIHBIH OiiM GeriMi" MEMIIEKETTIK MeKeMeciHin "H#29 opTa MekTeo1"
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KOII TVIJIK TOPBUE BAPBICBIHJIAT Bl KPOCC-MOJIEHUETTIJIIK 3EPTTEYJIEP

AHHOTanusi. MOHOJNMHIBU3MII KOHE OWJIMHTBU3MIII CANIBICTBIPMAIIbl 3€PTTEY allaM JaMybIHBIH ©3€KTI Mace-
Jieci eKeHAIrIH TYCIHAIpY/Ii KaxeT erelli: OHOJIOTHSUIBIK MPOLECTEP/Il TICUX0dJICYMETTIK Oarnapra OarbIHABIPY, SFHU
caHaJibl TypAe OaFapiaHFaH KBI3METTIH OMOJOTHSJIBIK TYPFBIIAH TYBIHAAFaH OPEKETIH CaHANbBI Typle OarbIHABIPY
MyMKiHziri. Kenreren 3eprreysep HOTHKeCI Oanaiblk Ke3CHHIH CaHAIBI TYPAC ©31H-631 KAIBINTACTBHIPYABIH €H 0acThI
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KOMIIOHEHTi OYJI e3apa KapbIM-KaThIHAC TICH JKOHE ©3-63IMEeH AMAjor KypydaH OacTanaibl el aHbIKTaraH OOJaThIH.
JuddepeHIHanusuIBIK )KOHE PEHHTETPALUSIIBIK Tipi OpraHU3MIEPIiH e3repyi Oy OamanblK Ke3eHHIH QJIeyMETTIiK-
e3repMelti TYJIFaapayblk KaTbIHACTAp, SIFHW OHBIH KYpaMbIH,(yHKIHUACHI MEH MHAWBHIYalIbl ©3repMelli aKbuI-Oi
JIeHreliHiH KypaMbiHa ©3iHIiK epekuienik oepy. JI. C. BeiroTckuiiniy naibiMaaybiHIIa, Tijl — OyJl e3repicTepaiH
OpTAJIBIK HEri3l peTiHie KOMMYHUKATUBTI KaPbIM-KaThIHAC (DYHKIMSCHI MEH KaTap ©3iH-031 0acKapaThIH IKI «MeH1»
Oomnbin ecenteneni. ConsiMeH Karap JI. BoiroTckuiiniy oiibiHIIA TUAI OaNaHbIH aFall MeHrepyi OyJ1 eH ajJibIMeH,
aHa MeH OaJia apachlH/IaFrbl KapbIM-KaTbIHAC PETIHJIEC TaHbUIA/IbI AU Kelle, an OyJ1 ajFail rpaMMaTHKIIBIK KYpbUIBIM-
HBIH WIepyiHe eIl KaThIHAChl )KOK JAeN TyciHaipeni. bamaHbl nambITy Ke3iHAE TN )KaHa j>KardalNbIK HbICaHJapFa
mddepeHmanysiay *KoHe peMHTErpanys MpoLEciHIH axbIpaMac 0esiri 0oubin TadbuIaabl: opMacs! 0ap HbIcaHaAp
«backanapy», «backayap YLIH TLID», «e31H», «e31H-631 YIIiH Tij» kaHe T.0. Oosbin Tabbutanpl. Tin — Oy mporecc
JKOHE OHIM. ATa-aHaJap MEH 0ajia apachIHIAFEI OipJIECKEH KbI3MET OaphIChIHIA OYIT KyOBUTBICTap OCHHENCY TIH epeK-
II¢ MaFbIHACHI MEH CHIAThiH anansl. JKeke MarblHACHI, 63 MOHI OOiibIHIIA GipeCKeH KbI3METTIH HOTHXKECI, coiiey
aKTICl apKBUTBI )KY3€ere aChIPbUIATHIH (PYHKIIUIIAPIBIH KYPBUIBIMBI Ma3MYHBI OOJIBIT TaObLTabL.

Tyiiin ce3aep: Tii, caHa, 1aMy, KOC TUIIUTIK, OHTOTEHE3,)KOFaphl aKblI-0i (QyHKIHSIIapHL.

M. H. EceHrmeBa', M. P. BaJITLIMOBal, XK. A. Maﬁnaﬂrannesaz,
1. A. A6aupaxmanosa’, K. C. Omaposa®, A. B. l'aspuna’

' AKTIOGMHCKHMI perHoHaIbHbII roCy1apCTBeH B yHuBepeuter M. K. JKyGanosa, Kazaxcran,
2YHI/IBepCI/ITeT BaumeBa, Axrooe, Kazaxcran,
3YHI/IBepcheT «Typan», Anmatsel, Kazaxcran,
€JTHSIS [ITKOJIa , Anmartsl, KazaxcraHn,
KTy "C #97", A K
5IOpK Koncanruar, Mocksa, Poccust

KPOCC-KYJBbBTYPHOE UCCJIIEJOBAHHUE ITPOBJIEMBbI ITOJIUA3ZBIYHOI'O BOCIIUTAHUSA

AnHoTanusi. CpaBHUTEIBHOE M3yUCHHE MOHOJHMHIBH3MA U OMIMHTBH3MA COJEP)KUT BBI3OB TPAAUIMOHHOMY
HNOHMMAaHHIO TOTO, YTO SIBJISETCS CTEP’KHEBON NMPOOIEMOH 4eI0BEYEeCKOTrO Pa3BUTHSA: IOJUMHEHHE OHOJIOTHYECKHX
MPOLIECCOB TICUXOCOLUAIBHBIM, T.€. CIIOCOOHOCTh CO3HATENBHO IMOAYHMHSATH OHOJIOTMYECKH MO0YXKJaeMoe oBeIeHHE
CO3HATEJBHO HAIpaBJIsIeMON JESITENbHOCTBIO. Psii mMcciienoBaHui ¢ OYEBHIHOCTBIO IMOKA3bIBAET, YTO B IIEPHOJ
JIETCTBA B CTAHOBJICHMH CO3HATEIBbHOW CaMOPETYJISIMH LICHTPAILHOM SIBJSIETCS TUaJIeKTHKA OOIIEHHS C IPYTUMH U C
camuM coboii. [Tponece quddepeHunanyy 1 peMHTErpayy )KUBOrO OpraHu3Ma TpaHC(HOPMUPYET TO, YTO B JETCTBE
OBUIO COIMAIBHO-PETyTUPOBAHHBIMU, MEKINYHOCTHBIMU ONEPALUSIMH, H3MEHSIA UX CTPYKTYPY, QYHKIHUU U COzep-
JKaHWE B MHIMBHIYaJIbHO-PETYJIMPYEMble YMCTBEHHBIC OIlepallii, BHOCS B HUX JIMYHOCTHYIO OKpacky. JI. Beiror-
CKHH YTBEp)KIal, YTO SI3BIK SBIISCTCS EHTPAIBHBIM B 3TOH TpaHC(HOPMAINH, BHIIONHSASA KaK MEXIMIHOCTHYIO KOM-
MYHHUKAaTUBHYIO (DYHKIHIO, TAaK U CAaMOPETyIHPYIOIIYI0 BHYTPHINYHOCTHYIO. JI. BBIrOTCKHMI Takxke yTBEp)Kaai, 4To
S3BIK, IEPBOHAYAIFHO YCBaMBaEMbI PEOCHKOM, HE SIBJISIETCS HEKOTOPOH MUHHMATIOPHOH BEpCcHel TpaMMaTHKH, KOTO-
pasi He3aBHCHUMa OT KOHTEKCTa; CKOPEE 3TO CIICIHAIBLHOE CPEJCTBO OOLICHUS, CO3JAaHHOE MyTeM MEPBOHAYAIBHbBIX
CBSI3€H MEXIy POAMTENIMH M peOcHKOM. B pa3Butum peGeHKa s3bIK SIBISETCS HEOTHEMIIEMON YacTbIO MPOLIECCOB
muddepeHMau U peuHTErpaluy B HOBBbIE CUTyallMOHHBIE (hOpMBI; chopMUpOBaHHBIE (OPMBI BKIIOYAIOT "Ipy-
rux", "s3p1k auis apyrux”, "ceds", "s3bIk i ce0s” U T.1. S3BIK SABISETCS, TAKMM 00pa30M, MPOIECCOM U IPOIYKTOM.
B Xxozme cCOBMECTHO# JesTeNbHOCTH MEXAY POAMTENSIMH U peOEHKOM JaHHble (PEHOMEHBI IPUOOPETAoT 0COOBIN
CMBICII ¥ XapakTep B oOpase. IHIuBHAyabHOE CO3HAHKME B CBOSH OCHOBE SIBJISIETCS, TAaKMM 00pa3oM, IPOJYKTOM HX
COBMECTHOH JIESITEILHOCTH, CTPYKTYPBI (QYHKINH, COAepsKaHusl, KOTOPBIE OTIOCPE/ICTBOBAHBI PEYEBBIM AKTOM.

KuroueBbie cjioBa: 36K, CO3HAHHUE, PA3BUTHE, OMIIMHTBUA3M, OHTOTeHe3, BI1D.
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INTELLECTUAL POTENTIAL OF SELF-EMPLOYMENT
AS THE SIGN OF THE LABOR MARKET

Abstract. The most important aspect of innovative development is the human resource, since it is the imple-
mentation of innovative capacity that depends on the degree of staff readiness to implement innovation activities.
Formation of the intellectual nation is the foundation of the labor market and the basis of the strategic objectives of
Kazakhstan's development, and the main vectors are the qualitative education and support of the younger generation.
According to reviews of foreign experts in the field of education, as well as indicators of the Olympiads, competi-
tions, testing, etc., Kazakhstani youth has a high intellectual potential, which must be involved in the innovative seg-
ment of the labor market. In Kazakhstan, self-employment in urban areas is mainly represented by trade, hospitality
and catering, but is much more characteristic of the rural population, but a well-trained specialist needs to help un-
cover talent and provide opportunities, following the example of foreign countries, in order to create conditions for
skillful use of acquired knowledge and ensure the formation of competitive employees.

Keywords: intellectual potential, innovation, development, intellectual capital, economy.

Introduction. Social modernization requires a clear picture today of possible challenges and risks.
And this should be understood not only by civil servants of all ranks, but also by the entire society, the
entire people, for whom social modernization is carried out.

New production, new education and science systems, the development of the middle class, expansion
of social guarantees will cause big changes in the minds of Kazakhstanis. And this will require timely
adjustment of the entire system of social relations [1].

As foreign experience shows, the modernization process is accompanied by an increase in the activity
of citizens, the disclosure of their creative potential. Therefore, the desire of people to defend their rights
and freedoms more actively, the degree of self-organization of society will increase. The President
stressed that the success of the modernization process largely depends on what principles it will be imple-
mented and defined the basic principles.

1. The principle of evolution.

All changes in the social sphere should correspond to the level of development and opportunities of
the Kazakh economy.

2. The principle of shared responsibility.

The state, private structures and society as a whole should share responsibility for the course and
results of social modernization.

3. Principle of partnership participation.

All work should be based on close interaction of the state, business and citizens.

4. The principle of incentives.

The state creates conditions for Kazakhstanis to independently improve their quality of life.
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5. The principle of professionalism.

All decisions must be thoroughly calculated, taken in consideration of scientifically worked
expediency on the basis of studying the world experience.

Also, the Head of State identified five main priorities for social modernization in Kazakhstan:

1. Updating of the social legislation;

2. Forming an effective model of social and labor relations;

3. Kazakhstan standard of quality of life:

Social modernization in Kazakhstan should first of all be aimed at improving the quality of life of all
Kazakhstanis, reducing the number of poor and preventing social exclusion.

4. Information and cultural component of social modernization;

5. An effective system of state management of social processes.

Methods of research. Abstraction is used to develop certain abstract concepts or categories, such as
price, money, cheap, expensive, etc. At the same time, it is necessary to abstract from the secondary
properties of the studied object, and the necessary properties should be selected. For example, to deter-
mine an economic category such as a commodity, it is necessary to disregard dimensions, weight, color
and other characteristics that are not essential in this case, and at the same time fix the property that unites
them: all these things are the products of labor intended for sale. The method of analysis and synthesis
involves the study of socio-economic phenomena both in parts (analysis) and in general (synthesis).

Results. Innovation has long been a key competitive advantage for companies and countries, as well
as a means of confronting global challenges, for example, social and environmental. In the conditions of
aggravating international competition, they become an even more important factor in the struggle for
Kazakhstan.

To date, intellectual value is the main component of the development of society, economic growth.
Issues of the development of intellectual values occupy the main place in the advanced countries.

In the RK, there are annual internal R & D expenditures for the oblasts in mIn. tenge, while the lar-
gest share is occupied by the city of Alamty, Astana and Mangistau Oblast.

Internal R & D expenditures by regions for 2013-2017, mln. tenge*

2013 2014 2015 2016 2017
The Republic of Kazakhstan 61672,7 66 347,6 69 302,9 66 600,1 68 884,2
Akmola 742,5 826,7 1113,1 797,3 898,2
Aktobe 559,2 735,3 701,6 763,0 839,1
Almaty 11174 804,2 1053,6 941,7 871,1
Atyrau 1 880,0 1 885,7 24159 27533 3637,7
West Kazakhstan 916,0 672,2 753,2 1789,2 298,5
Zhamby] 1077,0 13223 689,7 456,3 10243
Karaganda 3407,7 4 048,9 35978 4279,1 3488,1
Kostanay 4453 574,0 599,2 562,1 1176,5
Kyzylorda 2133 266,0 235,6 613,6 506,3
Mangistau 50954 6 160,7 7 694,5 7 800,4 8 043,5
South Kazakhstan 1168,5 12338 13604 12114 924,2
Pavlodar 3353 322,9 320,8 390,4 335,7
North-Kazakhstan 209,6 236,3 224 .4 180,2 185,2
East Kazakhstan 37733 3 040,6 3300,0 34754 5000,5
Astana 9741,2 10 187,7 13451,9 13 990,6 16 297,5
Almaty city 30991,0 34 030,3 31791,2 26 596,1 253578
*Compiled by the author on the basis of the data of the COP of the Ministry of Education and Science of the Republic of

Kazakhstan [2].
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Let's consider the basic indicators of innovative activity of the enterprises on all types of innovations,
in particular, the level of activity in the field of innovations (%).

In the sphere of state support of innovative business potential, special attention is paid to small and
medium-sized businesses. The key support programs for innovation in small and medium-sized companies
are the Small Business Innovation Research Program (SBIR) and the Small Business Technology Transfer
Program (STTR). SBIR is a competition for small enterprises for R & D and R & D with a high potential
for commercialization of their results at the expense of the federal budget. The US retains world leader-
ship in the total costs of business and government for R & D, taking into account the PPP, R & D expen-
ditures per researcher, venture investment, the number of think tanks, and the added value of science-
intensive and high-tech industries. About a third of the world's best universities are in the United States.
Expenditures on R & D among universities are also concentrated in several dozen universities. According
to the National Science Foundation, in 2015, 20 leading universities accounted for 30% of university
spending on R & D, and 100 universities — 80%. Of these 100 universities, two-thirds are private [3].

The Republic of Kazakhstan,%
10,0
9,6

9,5 9,3
9,0
8,5

80 8,1 8,1
8,0 -
7,5 -
7,0 - T T T 1

2013 2014 2015 2016 2017

Figure 1 — Level of activity in the field of innovation, %.
Note. Compiled by the author on the basis of the data of the COP of the Ministry of Education and Science of the Republic
of Kazakhstan [2].

In Kazakhstan, there is an increase in the level of activity in the field of innovation (%), Kazakhstan
enterprises do not seek to engage in R & D independently, and are not inclined to invest in the creation of
new products. In this sense, even those enterprises that are engaged in the modernization of production are
relatively inert. They prefer turn-key projects, when technological solutions are already embodied in
imported machinery and equipment [4].

In Kazakhstan, the share of domestic R & D expenditures from gross domestic product in% has a
growth trend, but in the USA the share of government spending in GDP is about 35%, which is lower than
in some European countries and higher than in many developing countries. For comparison, in Sweden the
value of this indicator is about 50%, in Mexico — about 20%. At the same time, the share of government
purchases in the US GDP in 2013 was 10.1% (in Sweden — 16.5%, in Mexico — 5.2%), of which federal
government purchases accounted for slightly more than 30% [5].

Recently, important changes have taken place in the national innovation system and in the innovation
policy of the United States. The popularity of this approach to financing research and innovation is
growing, as the concentration of financial resources and human resources on solving certain problems in
priority areas (for example, in the field of defense and energy). There is a reassessment of the role of the
defense sector in scientific and technological progress and the commercialization of new technologies: if it
was once thought that the defense sector is undoubtedly playing a positive role, lately there has been
increasing doubt about this.
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Figure 2 — Share of domestic expenditure on R & D from gross domestic product, %.
Note. Compiled by the author on the basis of the data of the COP of the Ministry of Education and Science of the Republic
of Kazakhstan [2].
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Figure 3 — Self-employed workers of the Republic of Kazakhstan.
Note. Compiled by the author on the basis of the data of the COP of the Ministry of Education and Science of the Republic
of Kazakhstan [2].

The number of self-employed in the Republic of Kazakhstan in 2017 decreased, but in 2016 it
increased compared to 2015. In general, about 20% of the self-employed population is in the country.

Rational use of labor resources in all regions of the country is one of the important tasks of socio-
economic development of Kazakhstan. To solve it, it is necessary to determine objectively the state of the
availability of labor resources at the current moment, the needs of the economy in the workforce and the
ways of the most effective and full use in the regions.

Among the main problems in the Republic of Kazakhstan, which hamper the active innovative
development of Kazakhstani enterprises, there are [6, 7]:

- Insufficient financing of innovative activity by enterprises due to the high cost of introducing and
mastering innovations, as well as long-term investments. Enterprises do not have their own funds to fi-
nance development, and the possibility of attracting financial resources from external sources is limited.
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Creditors do not have a guarantee of repaying loans and receiving dividends, since innovative activity is
subject to a much greater number of risks than investment activity;

- the fact that the production enterprises do not have a modern base for implementation of develop-
ments due to wear or lack of necessary equipment. Many industrial enterprises are characterized by high
resource intensity and energy intensity of production, which is exacerbated by the high level of depre-
ciation of the production apparatus. Because of the backwardness of the fixed capital of enterprises, the
economy as a whole is immune to investing in research and development;

- resistance to innovation, which most often occurs for two reasons: the lack of personnel capable of
effectively managing the innovation process, and the staffing problem is felt at all levels of government,
both in the country and in individual enterprises; difficulties in conducting marketing research of
innovative products.

The volatile economic situation in the country makes it difficult to reliably estimate the demand for
innovative products, even for the short term. lack of organizational structure of innovation management at
enterprises [9-11].

The solution of these problems should become a priority of the policy of the RK in the field of
science and innovation in the coming years.

An important direction for the development of innovative entrepreneurship in the near future will be
the creation of a system for training and retraining personnel in the field of innovative entrepreneurship,
which includes both university and postgraduate education, including abroad, as well as short-term
courses, seminars, round tables for improving qualifications of existing managers [11].

The main mechanisms of state financial support for innovative activity now include direct govern-
ment spending (including public procurement) and indirect support (tax incentives).

Conclusions. Public procurement can promote innovation through the formation of new markets, the
creation of demand for innovative products, and through the provision of test sites for innovative products.
Creating and maintaining favorable conditions for innovation is even more difficult than stimulating
research and innovation. So, many countries and regions of the world tried to repeat the success of the
American Silicon Valley, but could not achieve the desired results. The success of clusters is usually
determined not so much by a specific cluster policy as by the unique characteristics of the cluster itself, as
well as by the conditions and events that led to the formation of this cluster.
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EHBEK HAPBITbIHBIH BEJII'VII BULAIPIJITEH KbIBMETIHIH 3UATKEPJIIK aneyeri

AnHoTanus. VHHOBaUMSIBIK NaMyIBIH MaHBI3IBI ACIEKTICI agaM pecypcTapbl OOJNBIN TaOBUIAABI, ©UTKEHi
MHHOBALMSIIBIK KBI3METTI JKy3€re achlpyra KbI3METKepJepIiH AailbIHABIK NopexkeciHe GalnaHbICThl HHHOBAIMSIIBIK
aneyerTi eHrisy. MHTemeKkTyanasl YIT KalblITacThIpy, eHOSK HApBIFBIHBIH Heri3i jkoHe Ka3akcTaHHBIH JaMybIHBIH
CTPATETHsUIBIK MaKCATTapbIHBIH HeTri3i 0oJbIN Tabbulaibl, COHAAI-aK OJIMMIIMAAA OMBIHIAPEL, )KapBICTApFa KaThICY,
TECTLIey JKoHe T.0., COHBIMEH 0ip Me3riyje camnajibl OLTiM MEH ac YPIaKThl KOJIAAY IbIH HEri3ri BEKTOPbI OOJIbII Ta-
obutazel. [letennik capanmbuiap/bpIH MiKipiHIIe, Ka3aKCTaHIBIK XKacTap MHHOBALMSIIBIK Sigment eHOEK HapbIFbIHIA
TapThUIYbl THIC >KOFapbhl MHTEIUIEKTyalnblK aneyeri Oap. Kaszakcrannma, OM3HeC >KoHE KOFaM aThlHaH KaJaJbIK
JKepJiepJie 031H-631 XKyMbICIIeH KaMTy gostinichnym cayna Herizinze, 6ipak anjekaiaa kel ayblil TYPFhIHAApbIHA TOH
Ooubin TaObIIaABl, alaiga, coHgal-aK YHpeTUIreH MaMaHJapblHa TaJaHT allyblHAa KOMEK JKOHE YJTi peTiHae LIeT
eNIIep iy Keleci MyMKIHAIKTep i KaMTaMackl3 eTyre THiC, albIHFaH OuTiMal mebep maijanany YIIiH xkoHe O0ocekere
KaOLIeTTi KbI3METKEePIICPAiH KaTbIITacy MaKCaThIH/Ia KAMTaMacChI3 €TETiH JKaFaaiiap xKacarybl KepeK.
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COMPARATIVE ANALYSIS OF APPROACHES TO DESIGNING
OF REGULATORY IMPACT ASSESSMENT INSTITUTE IN RUSSIA,
KAZAKHSTAN, AND KYRGYZSTAN

Abstract. The goal of the research is comparative analysis of approaches to designing and adoption of the
regulatory impact assessment institute in the post-Soviet countries — Russia, Kazakhstan, and Kyrgyzstan, revealing
the problems and prospects of this institute development in the countries of analyzed summation.

The research was conducted using general scientific and specialized methods. General scientific methods of
comparative and evolutionary-genetic researches were applied to conduct cross-national comparisons of processes on
implanting of new national institutes in historical retrospective. The specialized methods of the institutional and
constitutional theory allowed analyzing mutual influence of legislative and economic factors for making national
decisions in the field of economy regulation within the established national systems of the state administration.

By the research results, the conclusions reflecting the specifics of the regulatory impact assessment institute
designing in Russia, Kazakhstan, and Kyrgyzstan were made in view of selection of key actors and distribution of
powers among them. The high role assigned in Kazakhstan, during the assessment institute designing, to structures
expressing the interests of the entreprencurs is noted. The level of the assessment institute maturity in the analyzed
countries is characterized.

Key words: regulatory impact assessment institute, analysis of regulatory control, regulatory policy, post-
Soviet space, problems of adoption, comparative analysis.

Introduction. An important tool favoring the enhancement of the government regulation effecti-
veness as of today is the regulatory impact assessment (hereinafter, RIA). RIA is aimed at improving the
conditions of entrepreneur and investment activity, limitation of the overabundant regulation in economy.
Especially its role should be mentioned for enhancement of transparency of the national regulatory policy,
and development of the civil society. This type of the legislative acts expertise is relatively new for the
post-Soviet countries. First steps in this direction, Russia and Kazakhstan made in late 90-s of the former
century, and Kyrgyzstan made it in the beginning of 2000. However, it can be safely stated about specific
importance of this institute for forming of optimal conditions for interaction of business and government.

In this regard the goal of the conducted research was comparison of approaches to designing and
adoption of the regulatory impact assessment institute in Russia, Kazakhstan, and Kyrgyzstan, revealing of
general and specific tendencies, problems and justification of development prospects of this institute for
the analyzed countries. The selection of these countries is stipulated by their interest in development of
RIA institute, high level of economic integration, active participation in supranational international eco-
nomic unions that requires common grounds on key positions of the national regulatory policy.

Main body. Russia and Kazakhstan were among first post-Soviet countries that had the prerequisites
for adoption of RSA institute (1997 — 1998) [1]. In Kazakhstan, the first step toward this direction was
adoption of the Law on March 24, 1998, #213 “On laws and regulations” [2] that fixed the main principles
of the research expertise conduction of legislative acts. In Russia, the starting point was 1997 when on
March 13, 1997 the government has adopted a Decree #1009 “On approval of rules for preparation of laws
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and regulations of federal bodies of the executive branch and its national registration” [3]. These rules
fixed a capability of outside experts to conduct the work on preparation of conclusions for the laws and
legislations of federal bodies of the executive branch, and assessment conditions of budget consequences
of'its adoption.

The next step was made in the beginning of 2000. On May 20, 2002 the Kazakhstan government has
adopted a Decree #598 “On measures to improve the regulatory activity” [4] describing the process of the
research expertise of laws and regulations (legislative, criminological, linguistic, anti-corruption, ecolo-
gical). In Russia, the order according to which the regulation drafts regulating the relations of the entrep-
reneur activity relations are forwarded for expertise to the Ministry of Economic Development and Trade,
for the first time was adopted in 2004 [5]. This time Kyrgyzstan started to adopt the RIA mechanism. In
2006 they have elaborated “Standards on conducting of individual specialized evaluation of law drafts”.
They included different types of appraisal: gender, ecological, legislative, and on observance of human
rights and anti-corruption measures [6]. After that there was a Decree of the President dated 23 July 2007,
#344 “On some measures on optimization of permissive-regulatory system in the Republic of Kyrgyzstan”
that introduced a procedure of analysis of regulative impact (hereinafter, ARI) of permissive laws and
regulations for business activity. ARI as a process for review and optimization of the permissive regu-
latory framework of regulation in the field of business and investment activity has become an instrument
on climination of administrative obstacles and limits in this field [7]. The order of its conduction was
affirmed by “Methods of analysis of regulatory impact of legislative acts on activity of business entities”
[8]. The Law of April 5, 2008, #55 “On optimization of the regulatory framework regulation of the
Republic of Kyrgyzstan™ has assigned ARI as the main instrument for the preparation of laws and regula-
tions determining a united approach to projects and active legislation acts [9]. The obligation of the ARI
application for laws and regulations was fixed by the Law dated July 20, 2009, #241 “On laws and regu-
lations” [10].

In Russia, RIA becomes an obligatory procedure in 2010 [11]. In Kazakhstan, adoption of RIA
elements started in 2011, when the Rules of research expertise process were amended and from now
obligated the governmental body — developer to make an assessment of social and economic consequences
of adopted bills actions [12].

In consequent years, Russia had been developing the regulatory impact assessment institute very
actively: the number of fields of economic legal relations undergone the RIA procedures increased, a
methodical base, specialized information resources and software products were developed. In Kazakhstan,
the next large step was made only in 2015 [13]. The main content of this step — transition from the laws
and regulations expertise to adoption of RIA institute oriented on the international standards of assess-
ment. In 2014, Kyrgyzstan has amended the Methodic of ARI. Its new edition has provided the ARI de-
velopers more understandable tools prescribing more different analysis and determining a structure of the
analytical note. It outlines a capability to conduct partial and full ARI. The full ARI is conducted in the
case if a size of assumed benefits or expenditures excesses 0.1% of the country GDP for the previous year
[14]. At the present time there is the ARI methodic is being improved.

While designing the RIA institute it is very important to select a proper authorized body, i.e.
governmental body that will be responsible for implementation of policy in the field of RIA according to
fixed powers. At selecting an authorized body, the analyzed countries used a model within which these
functions are imposed on already existing executive body. In Russia, since 2010 an authorized body in the
field of RIA on the federal level is the Ministry of Economic Development of RF. It exercises the func-
tions on elaborating the national policy and legislative regulation in the field of regulatory impact assess-
ment. In Kazakhstan, in 2011-2015 the Ministry of Economics and Budget Planning (now the Ministry of
the National Economics) was an organizer of the research economic expertise of draft laws of the
Republic of Kazakhstan. From 2016 for the Ministry of the National Economics, RIA becomes a con-
stituent part of the implemented by it policy on regulating the business activity in the Republic of Kazakh-
stan. In Kyrgyzstan the authorized body on ARI is the Ministry of Economics. It carries out an expertise
on analysis of regulatory impact of legislative acts drafts regulating business activity on its compliance
with the ARI Methodic [15].

Distribution of authorities to carry out the RIA among the authorized body and regulatory
bodies. Since 2010, Russia, on the federal-wide level, used the centralized model of RIA arrangement.
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The assessment was conducted directly by the Ministry of Economic Development of Russia. The
centralized model is the most appropriate at the stage of a new institute adoption. It helps to provide the
higher quality of RIA reports preparation, and form national standards of the assessment process. Howe-
ver, it has some disadvantages. An authorized body cannot provide specialists who are experts in that
fields of economy for regulating of which this or that legislation act is prepared. Accumulating necessary
experience, from July 1, 2013 Russia transited to decentralized model of assessment. From that moment,
the reports on RIA conducting were prepared directly by developers, federal executive bodies. The Minist-
ry of Economic Development of RF was to control the quality of the prepared reports, prepare final con-
clusions, and carrying out additional public consultations, returning a report for renewal. Along with this,
RIA arrangement in Russia is quite flexible. Particularly, at adopting in Russia a new form of retrospective
assessment (assessment of actual impact), initially, from 01.01.2016 to 01.07.2017 the assessment report
and its public discussion was conducted by the Ministry of Economic Development of Russia. By this, the
base for transition to a new form of assessment by the regulatory bodies was prepared.

In Kazakhstan, an authorized body initially was the organizer of research economic expertise of draft
legislative acts that could be conducted by research institutes, higher education institutes, experts (scien-
tists and specialists). Since 2011, the role of regulatory bodies, that earlier actually only waited for the
expertise results, became more active. The regulators started to prepare Passports on assessing social and
economic consequences of adopted bills action. And, finally, since 2016 the regulatory bodies prepare a
report on assessment carrying out that is further forwarded to the authorized body. Along with this, the
model currently forming in Kazakhstan cannot definitely be considered as decentralized. The major part in
its functioning belongs to the National Chamber of Entrepreneurs of the Republic of Kazakhstan that
conducts the obligatory expertise of draft laws concepts, drafts of legislative and other regulatory acts
related to the interests of private entrepreneurship entities [16], and the Interagency Committee on the
issue of business regulation [17]. Adoption of a new regulatory instrument is conducted upon the recom-
mendation of the authorized body only after consideration at the session of the Interagency Committee.

The Republic of Kyrgyzstan uses the decentralized approach for ARI development. In 2008, for
implementation of ARI process, the Interagency Commission on optimization of legislative base for
entrepreneurship activities regulation was created; it was the body assessing the reasonability of keeping
these or those regulation standards. And this assessment was conducted after the interested national bodies
provided ARI for the existing legislative act [18]. Its legal successor was the Interagency Commission on
reforming the system of the national regulation of entrepreneurship activities. The operation of this Com-
mission is aimed at introducing proposals on creating legislative base regulating the entrepreneurship
activities, and meeting the principles of market economy [19]. The analysis of regulatory impact is
conducted according to the adopted Methodic and is ensured by the developer of the legislative act, i.e. by
executive bodies and local authorities. However, at local level ARI is not applied during development of
the draft legislative acts regulating the entrepreneurship activities.

Mechanism of conflict resolution between an authorized authority and regulatory body. One of
the key parameters for RIA institute designing is also a mechanism of conflict resolution between the
authorized body and regulatory body. In practice, to resolve the arising conflicts, different instruments are
used. If the conclusion is negative then a long cycle of conciliation procedures is launched: the laws and
regulation draft can be returned for renewal, submitted for additional discussion, repeated public consul-
tations, etc. In some countries, the authorized body has veto power on adopting laws and regulations act
hampering the entrepreneurship activities.

In Russia, the authorized body possesses quite wide capabilities for solving the arising conflicts. In
the case of negative conclusion of the authorized body the law and regulation act draft is returned for rene-
wal. If after this action, the disagreements are not resolved, a supervisor submitting the draft shall ensure
its discussion with leaders of the authorized body to come to mutually acceptable solution. On federal
level the draft act of the government can be submitted to the government with disagreements only together
with a protocol of conciliation meeting and remark originals signed by corresponding leaders or their
deputies by order of the leaders having the disagreements. Since July 1, 2015 the Ministry of Economic
Development of Russia has a right to return a draft act to the developer without its conclusion on RIA if
the RIA procedure was violated (Ministry of Economic Development of Russia informs the developer in
written form during five developer days on revealed violations of the procedure). Earlier upon revealing of
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violations and sending of cumulative report for renewal, the Ministry of Economic Development, never-
theless, had to prepare a conclusion on carrying out the RIA.

Along with this, quite often, at early stages of RIA adoption an opinion of the authorized body on the
results of laws and regulations assessment is of advisory nature. For instance, in Kazakhstan, at negative
conclusion of the research expertise, the Majilis Bureau made a decision itself on renew of a draft legisla-
tive act according to proposals of expert conclusion. Since 2016 the situation changed significantly [20].
Now, if the authorized body gives a negative conclusion the regulator renews the report and forwards it for
repeated consideration. If complaints to the report still remain after the renewal, and alternative assess-
ment can be carried out. An initiator of the alternative assessment can be the authorized body, National
Chamber of Entrepreneurs or other interested persons. In case of the regulatory body disagreement with
the results of alternative assessment, the renewed documents are again submitted to the authorized body.
In case of regulatory national body disagreement with results of alternative analysis, the final decision is
made by the Interagency Commission on issues of business activity regulation.

In Kyrgyzstan, by the results of draft legislative act consideration, there can be a decision to return
the draft for renewal indicating the remarks and suggestions. However, the laws and regulation act is to be
rejected in case of lack of justification prepared on the base of regulatory impact analysis [21].

Discussion. The analysis of the obtained results show that Russia, Kazakhstan, and Kyrgyzstan con-
sider RIA as a contemporary institute of the state management having large potential [22, 23]. While
designing RIA institute the variety of economic, legislative, social, and culture factors should be consi-
dered for its effective functioning, as well as necessity of integrated researches in this field [24-26].

In view of approaches to adoption of RIA institute into the practice of the state management, there are
some definite differences. For instance, Kazakhstan authors underline a necessity to use simple and
understandable methods, gradual adoption of RIA institute [27, 28]. In whole, it is necessary to agree with
this approach. However, the analysis conducted within this research shows that transition to a new model
of assessment in Kazakhstan in 2016 has interrupted this succession to some degree. In Russia, in view of
scale and intensity, RIA institute adoption can be considered as more mature. For example, RIA is obliga-
tory for implementation at RF entities, and at major part of municipal bodies [29]. At this, the priority one
is the problem of RIA institute operability and often its formal, bureaucratic character, lack of through
economic analysis of consequences of legislative acts adoption [30, 31].

The important thing for investigation of approaches to designing of RIA institute is analysis of this
institute role in the system of the national economic policy in whole, and regulatory policy in particular.
And here the important is the difference related to the issue, if the development of a definite institute
enters the system of the national priorities of the highest order [32, 33]. Within such an approach it is
necessary to admit that despite long history and scales of RIA adoption into the practice of decision-
making process in Russia, for the present moment Kazakhstan tries to implement more well-shaped and
integrated concept in its content. Within the implemented paradigm, RIA institute becomes one of the key
instruments of the national policy on economy regulating. Its development is considered together with
development of the institutional system of entrepreneurship activity regulation, the system of permissive
procedures, the state control and supervision, and self-regulation [34]. Creation of RIA effective system is
fixed as a strategic priority for Kazakhstan development [35]. The future will show what approach —
maximum wide coverage of possible subject areas and authority levels, enlargement of RIA application
field in real managing practice, or affirmation of values that in future will gradually become a base for
making decisions, will be more effective.

The problems mentioned above are also noted by Kyrgyzstan experts [36, 37, 38]. Within the institu-
tional model active in Kyrgyzstan, application of ARI to draft legislation acts regulating the entrepre-
neurship activity, in essence, is of formal nature. There are no full-fledged structural subdivisions in
Ministries and Agencies to carry out ARI, no effective mechanisms of the institutes interaction on ARI
between the government, Zhogarku Kenesh and the National Bank; independent institutes for monitoring
and assessment of actual impact of active laws and regulations on entrepreneurship development. The
active institutes of ARI do not cover Zhogarku Kenesh, the National Bank of Kyrgyzstan and regions
level, including the local autonomous bodies [39].

—— 156 ——



ISSN 1991-3494 Ne 4.2018

Conclusion.

1. Designing of RIA institute in the considered countries, on the one hand, is based on the experience
of the national regulation of economy available in the country, and on the other hand reflects the features
of interaction between the state, business and society. As result, even at formal coincidence of the imple-
mented institutional models, the influence capabilities of the main RIA participants on the process of
decision making can differ significantly.

2. The functions of the authorized body, in Russia, Kazakhstan, and Kyrgyzstan are imposed on a
Ministry responsible for implementation of the national economic policy in the country (Ministry of Eco-
nomic Development, Ministry of the National Economics, Ministry of Economics, respectively). Under
such approach, at the stage of RIA national system establishing, there is an opportunity to use knowledge,
qualification and other resources of already long-time operating structures, optimize expenditures on
adopting new instrument of management.

3. Russia, Kazakhstan, and Kyrgyzstan are forming the national system of RIA orienting on decen-
tralized model of assessment arrangement. The flexibility and adaptability of the RIA national system in
Russia is ensured by free selection of assessment model on the subnational level and opportunity to choose
another RIA model at adopting of new types of assessment. In Kazakhstan and Kyrgyzstan, an opportunity
of different models coexistence within a united legislative field is not provided yet. However, Kazakhstan
has mechanisms of “checks and balances”. This role is implemented by the National Chamber of Entre-
preneurs and Interagency Commission on the issues of entrepreneurship activity regulation.

4. In case of conflicts arising between an authorized body and regulatory body in the analyzed count-
ries, the complex conciliation procedures are foreseen. In Kazakhstan, while solving such disagreements
the role of advisory bodies and organizations protecting the interests of entrepreneurs is much higher. In
particular, the National Chamber of Entrepreneurs of the Republic of Kazakhstan can initiate the process
of alternative assessment of regulating impact, and the Interagency Commission on the issues of
entrepreneurship activity regulation has a right to make a final decision if irremediable disagreements exist
between the authorized authority and regulatory body.

5. At the present time, Russia, Kazakhstan, and Kyrgyzstan created the main legislative and organi-
zational prerequisites to conduct the regulatory impact assessment; however, the adoption of the discussed
institute cannot be considered as completed. In Russia the RIA institute is more mature, starting from 2010
the RIA develops within one concept which developer and performer is the Ministry of Economic Deve-
lopment of RF. In Kazakhstan, in 2015 there was sharp step forward, there was a reject, to some extent,
from the established practice of gradual adoption of new institutes of management. In Kyrgyzstan the ARI
institute continues its development. However, there are some system problems impeding to enhance the
quality of ARI process. Along with this, enhancement of RIA role in the system of instruments of the
national regulation of economy, more integrated interpretation of RIA as a key element of regulation
policy of the entrepreneurship activity allow making positive forecast regarding the prospects of its deve-
lopment. At this, the quality of the countries models and RIA systems is important for forming of effective
supranational model including the system of Eurasian economic commission regulation.
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1 . .
Opai penepannsl yausepcureti, EkatepunOypr, Peceid,
*KP BitiM %9He FhUIBIM MHHUCTPIITi FBIIBIM KOMUTETiHIH DKOHOMUKA HHCTHTYTHI,
Anmarsl, Kazakcran

POCCHAA, KASAKCTAH )KOHE KbIPTBI3CTAHIAFBI
PETTEYHILIIK OCEPJI BAFAJIAY HHCTUTYTBIH JKOBAJIAY TOCLJIIEPIHE
CAJIBICTBIPMAJIBI TAJIJAY XKACAY

AHHOTanmsl. 3epTTey/IiH MaKcaThl — IIOCTKEHECTIK KeHicTikTeri, sirHu Pecell, KazakcTan sxone KpIpFbI3cTaH en-
JiepiHJieri peTTeyIIIK acepai Oaraiay HHCTUTYTBIH )k0o0ajlay MEH €HI'i3y TaCUIJepiHe CalbICTIPMalbl TaJIay JKacay
’KOHE aTaJMBIII MHCTUTYTTHIH TallAay jKacajJfaH ejJepAeri Jamy npobOiemaiapbl MEH KeJIeLIeTiH aHbIKTay OOJIBII
TaObIIa Ib. .

3epTTey JKaJbl FRUIBIMH JKOHE MaMaHAaHIBIPBUIFaH 9JicTepAl NaijaiaHa OTBIPHIT Kypriziaai. CabIcThIp-
MaJibl ’K9HE 3BOJIOLMSIIBIK-TCHETHKANBIK 3epTTEYJIEPIiH JKAIIBI FRUIBIMH SJIiCTepl TAPUXH PETPOCIIEKTHBAAA KaHA
MEMJICKETTIK HHCTHTYTTapAblH UMIUIAHTAUs MPOLECTEPiHe KPOCC-YWITTBIK CANBICTHIPYJIAp JKYPridy YLIiH mainana-
HBULABL. MaMaHIaHABIPBUIFAaH WHCTHTYLMOHAJIBIK KOHE KOHCTUTYLMSUIBIK TEOPHsS omicTepi MEMIIeKeTTiK Oacka-
PYIBIH KOJIAaHBICTAFBl YITTHIK JKYHeJIepiHiH MeHOepiHae IKOHOMHUKAJBIK PETTEY CcajachlHIAaFbl MEMIICKETTIK IIel-
iMzaepai KaObuIgay KesiHAe KYKBIKTHIK JKOHE JKOHOMHUKAIBIK (haKTOPIapIblH e3apa BIKIaJJacTHIFbIH Talaayra
MYMKIHIIK Oepmi.

3eprTeyaiH KOpHIThIHABICH OoiibiHIIa Peceit, Kasakcran xxoHe KpIprpl3cTanaarbl peTTeyiiiik acepai Oaranay
HHCTUTYTHIH JKOOAJIayIbIH OJIAPJBIH apachlHIa HETI3ri CyOBEKTUIepAl IpIKTey JKOHE OJapiblH apachlHAa OKiJIeT-
TiKTepAi 06y asChIHAaFbl ePeKIIeNIKTEPiH KOPCETETIH TYKbIPbIMIAp XKacallabl. baranay MHCTUTYTHIH jkobanay Ke-
3inpe KaszakcTaHmarbl KocimKepiepAiH MYIJIECiH OUImipeTiH KypbUIBIMIapra jkorapbl pen OeminreH. Tammay
JKacaaThIH eyiepe Oaranay MHCTUTYTHIHBIH XKETUTy AopeKeciHe curarrama oepisiui.

Tyiiin ce3mep: perreymiilik ocepni Oaranay WHCTHTYTHI, pETTEYIIi ocepii Tanjay, peTTeyIli casicaT, MOCT-
KEHECTIK KeHICTIK, CHIIipy IpoOIeMaaphl, CaIbICTEIPMAITBI TANAAY.
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W. Typreas', A. Ian3a6exopa’, 3. CaTnaena’

'Vpanbckuit henepanbHbrit yHuBepcureT, Exatepunoypr, Poccus,
? MucruryT sxoHomukn Komutera Hayki MuauncTepeTBa obpasoanms n Haykn PK, Anvarsr, Kaszaxcran

CPABHUTEJIbHBIN AHAJIN3 ITOJIX0/I0B _
K ITPOEKTUPOBAHHIO HHCTUTYTA OLEHKHU PET'YJIMPYIOIIETO BO3AEUCTBUS
B POCCHH, KASAXCTAHE U KbIPT'BI3CTAHE

AnHoranus. llensro uccnenoBaHus ABISETCA CPAaBHUTENBHBIM aHANN3 MOAXOJOB K MPOEKTUPOBAHUIO U BHE-
JIPEHUIO0 MHCTUTYTa OLIEHKU DPETYJIMPYIOLIEr0 BO3JEHCTBUS B CTpPaHAX MOCTCOBETCKOTO MpocTpaHcTBa — Poccuu,
Kazaxcrane u KvIprei3cTane, BBIBICHHE NPOOJIEM U NEPCHEKTHB PA3BUTHS JAHHOTO MHCTHTYTa B CTpaHaxX aHa-
JM3UPYEMOIl COBOKYITHOCTH.

HccnenoBanne TPOBEAEHO C HCIOJIB30BAHMEM KakK OOIIEHAYYHBIX, TaK M CHCIHAIN3NPOBAHHBIX METOIOB.
OO1meHay4HbIe METOJbI CPAaBHUTEIBHBIX M HBONIOLUOHHO-TEHETUYECKUX HCCIEJOBAaHMI HMCIOJIb30BaHbl IS IPO-
BE/ICHHS KPOCC-HAIIMOHAIBHBIX CPABHEHUI MPOLECCOB MMIUIAHTAIIMM HOBBIX TOCYIApPCTBEHHBIX HHCTUTYTOB B UCTO-
puueckoil perpocnextise. Crenuaan3upoOBaHHbIE METOJbl MHCTHUTYLMOHAIBHOM M KOHCTHTYLMOHAIBHOM TeopHun
MO3BOJIMIIM TIPOAHAIM3UPOBATh B3aMMHOE BJIMSHHE NPABOBBIX U 3KOHOMHYECKUX (DAaKTOPOB MNpPH IMPHHSATHU TO-
CYJIapCTBEHHBIX PELICHUI B c(epe peryMpoBaHUsi SKOHOMUKH B PAMKaX CIIOKHMBIIMXCS HALMOHAJIBHBIX CHUCTEM
roCyIapCTBEHHOI'0 YIPaBICHUS.

[To nToram uccienoBaHus ClENIaHBI BBIBOJBI, OTPaKAIONIMe CHEUU(PHUKY NPOSKTUPOBAHMS WHCTUTYTA OLECHKH
peryiupytomero Bo3neiicteust B Poccun, Kasaxcrane u Keipreizcrane ¢ Touku 3peHus BBIOOpa KIIIOYEBBIX aKTEPOB U
pacrpesneneHus Mexxy HUMH NOJTHOMOunid. OTMedeHa BBICOKas pojb, KOTOPas NMPH NMPOSKTHPOBAHWU MHCTHTYTA
OLIEHKH OTBeJeHa B KazaxcTaHe CTpyKTypam, BBIpaXAIOIIMM HMHTEPECH IpeAnpuHuMateneid. OxapakTepu3oBaHa
CTETICHb 3PEIOCTH MHCTUTYTA OLCHKH B aHAJM3UPYEMBIX CTpaHaXx.

KaroueBble c10Ba: MHCTUTYT OLIGHKH PETYJIMPYIOIIETO BO3ACHCTBUS, aHAIW3 PETYIATHBHOIO BO3JEHCTBUS,
PEryJIATOpHAs MOIUTHKA, IIOCTCOBETCKOE IIPOCTPAHCTBO, IPOOIEMbI BHEAPEHUS, CDABHUTEIIbHBIA aHAIIU3.
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THE PSYCHOLOGICAL STUDY OF TRAGEDY
IN KEMEROVO "SAFETY ILLUSIONS"
AND "ILLUSIONS OF JUSTICE"

Abstract. One of the first requirements, according to Maslow, is the need for safety. We build buildings, fort-
resses, gate to protect ourselves from danger. According to some researchers, the aspiration to reproduction is some
protective mechanism too in the way to save us from death. However, the concept of safety is a beautiful
demonstration of illusion where we feel comfortable. Historically it developed so that children represent as small
angels, but till the middle of the 18th century, they were treated as adults. The Institute of the childhood gained the
development since the beginning of industrial revolution. Then, the attention society concentrated on the protection
of the childhood and the right of little citizens for safe existence. The tragedy in Kemerovo became 25.03.2018 one
of the most shocking and terrifying. In peacetime 60 people, 42 of which children died. Children who did not survive
in the place where everything made for the fan. In media, there was KEMEROVOMYSTOBOY flashmob. In our
article, we tried to consider ways and methods of experience of loss, and the related sense of guilt. The fault of sur-
vivors, and the fault which did not save as a phenomenon of "illusion of justice" and experience of PTSD.

Keywords: the psychology of grief, the illusion of justice, safety illusion, childhood, PTSD, Kemerovo.

On March 25 dozens of children died in the fire in the Kemerovo shopping center "Winter Cherry."
Many parents survived because they waited for children after the film session on other floors of the
shopping center; some of them tried to break to the burning cinema halls, but could not. The modern
history of Russia knows, perhaps, only one similar event — Beslan where terrorists occupied school at the
beginning of September 2004.

Aman Tuleyev directed the Kemerovo region for nearly 21 years. The record-holder governor retired
itself, a week later after the tragedy in "Winter cherry." Left with words that "it is impossible to work with
such hardest freight." On March 25, 60 people, including 41 children died in the fire in the shopping
center. "Winter cherry" is almost in the center of Kemerovo. Locals do not want to pass or pass constantly
by the burned-down shopping center. The decision is already pleasant — it will demolish, and on its place
there will be a square of memory. Demolition of the building will begin on May 15. It was decided to be
done right after the Victory Day.

Due to the events to Kemerovo, we would like to write how the tragedy can affect on each of us.
Perhaps, you remember the losses, losses today, let is not necessarily conscious, and at the level of phy-
sical feelings. The breast area can hurt you; there is heavy or faltering a breath, you can cry. And about
those who were lost or suffered, or about itself.

The meeting with death is always a meeting with the mortality and with experience of the losses
and losses. There are five stages of accommodation of grief: denial, rage, bargaining, depression, and
acceptance.
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Very often the person gets stuck on someone of them. Time from the moment of loss can pass enough
to your measures, and all of you do not trust yet, are angry or endure a depression.

Very perhaps so it happened because for the moment of loss at you it was not given by a number of
the necessary support. Especially at the first stage. Here it is most comfortable to be frozen and go to a
chronic trauma. Caseworkers yesterday to parents of the lost children "Do not cry, tears still will be neces-
sary, the most terrible ahead!".

The most awful that is the automatic reaction in our society. The person not only that loses the most
precious — the child, and he still has to get itself it together, gather and protect itself (himself) from
bureaucratic machine.

People went at once to Kemerovo to take a blood test; many psychologists started conducting free
psychological consultations. Perhaps, and you will find something unique that will help you to feel the
life, force, participation. You should not force yourself, only, if you feel in yourself a resource and energy
to give, share. Perhaps, you only want to spend more time with the family and to feel your unification and
each other value. And the most important is essential to living now any feelings which were stirred up. To
give them space and time. Foreign death is always a meeting and with own life.

The grief is a reaction to the loss of the significant object, part of identity or the expected future. It is
well-known that reaction to the loss of significant object - the specific mental process developing under
the laws. The essence of this process is universal, invariable and does not depend on what was lost by the
subject. Experience of grief always proceeds equally. Only its duration and intensity which depend on the
importance of the lost object and features of the identity of the grieving person differ.

Grief that goes underground is deadly. The shutting down or pushing aside means that it will even-
tually back up on you. If you have had other losses that you never really grieved, both the tendency to do
this and potential damage is even stronger, because losses all tend to be connected. If you find that you are
seemingly out-of-touch with your feelings, if you're marching ahead with business as usual, if you are
telling yourself that this was just meant to be or somehow is for the best, question yourself.

In the beginning, the grief was part of the stages which are consistently replacing each other. The
number of stages at different authors fluctuated from four to twelve. The psychotherapist helps the client
to move from a stage to a stage. However, as it appeared, stages have no clear boundary and sometimes
already lived stage recrudesces at stages of later. Besides, sometimes some stages were absent or were so
severely expressed that they did not manage to be traced and respectively to work. Besides, manifestations
of grief at all stages are very individual, therefore, often remained evident, on what psychotherapist tried
to do. That is why the process of grief could be difficult and inconvenient.

Recently the new view for work with the grieving client offered by J. William Vorden was widely
adopted. Vorden's concept, though not only, now remains to the most popular among the people working
with loss. It is very convenient for diagnostics and work with real grief and also if it is necessary to deal
with the grief which is not endured many years ago and opened during the therapy begun by entirely other
inquiry.

According to Vorden grief's description consists not stages or phases, but four tasks which person has
to solve. These tasks, in fact, are similar to those problems which are solved by the child in the process of
a growing and separation from mother. Vorden considers this approach as the most convenient for clinical
physicians and the closest to Freud's theory about work of grief.

Vorden believes that thought forms of a current of grief and their manifestation are very individual,
however, the invariance of the content of process allows to allocate those universal steps which have to
make a grieving person return to healthy living. It is quite essential to psychotherapist control this process.
Problems of grief are invariably by the process, and forms and ways of their decision are individual and
depend on personal and social features of the client. Four problems of grief could be by the subject
consistently. It is convenient to understand, what psychological task is solved and what is — No, much
more straightforward than to define poorly expressed grief stage. Besides, as it is clear that there is a
solution to this task, it is clear where the psychotherapeutic process has to be directed.

If grieving client cannot solve a task, the grief will not develop further and to seek for the end which
can cause problems in this regard even in many years. The reaction of grief can be blocked on any of
tasks, and behind it, there can be a different level of pathology. The reaction stopped at any stage of grie-
ving has specific symptomatology.
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In this article, I would like to make a summary of four tasks which has to solve person, "The consul-
tation and therapy of grief generally made according to the fundamental book of Vorden" on the example
of reaction on the death of the loved one. This example it is most developed illustrates loss reaction, and it
is important to remember that any reaction of loss will always develop similarly according to the contents,
only duration and intensity differs. Forms of manifestation of the process are uniquely individual.

So, it is evident that it is impossible to start enduring loss until the fact of loss is not admitted. Thus,
the first task — recognition of the fact of loss.

When someone dies, even in case of the expected death, the emergence of feeling as if it happened
nothing is healthy. Therefore, first of all, it is necessary to admit the loss fact, to realize that darling died,
it left and will never return. During this period, the same as the lost child looks for mother; the person
mechanically tries to contact with the dead - mechanically dials his telephone number, " see" among pas-
sersby on the street, buys to its products, etc. This behavior of "search" described by Boulbi and Parks as
communication restoration. In norm, this behavior has to be replaced by the behavior directed on the
refusal of communication with the dead close. The person who makes the actions described above, in
norm bethinks and speaks to himself:" That I do, after all, he (she) died." Quite often the opposite beha-
vior — denial (denial) of an event meets. If the person does not overcome denial, then work of grief is
blocked at the earliest stages. Denial can be used at the different levels and take the different forms, but as
arule, includes or denial of the fact of loss, either its importance or irreversibility.

Denial of the fact of loss can vary from natural frustration to massive psychotic forms when the
person spends some days in the apartment with the dead before notices that that died. Gardiner and Prit-
cher described six such cases as extreme forms of psychotic reaction to death.

More often the meeting and less pathological form of manifestation of denial were called by the
English author Gorer mummification. In such cases of people keeps everything as was at the dead all the
time to be ready to his return. For example, parents keep rooms of the died children. It is normal if pro-
ceeds not for long, thus some "buffer" which has to soften the most difficult stage of experience and the
adaptation to loss is created. However, if such behavior lasts for years, the experience of a grief stops and
the person refuses to recognize those changes which happened in his life, "keeping everything as was" and
without moving a little in mourning, is a manifestation of denial. The easier form of denial when the
person "sees" the dead in somebody another — for example, the widowed woman sees the husband in the
grandson." The poured-out grandfather". Such mechanism can alleviate loss pain, but seldom satisfies
quite — the grandson after all not the grandfather and if "he continues to live in children," with them
(children) all the same will not enter the same relations, as with the dead. Moreover, eventually, this
situation comes to an end with acceptance of the reality of loss.

Another way with which people avoid the reality of loss, — denial of the importance of loss. In this
case, they say something it seems "we were not close," "he was the bad father" or "I do not miss it." Some-
times people hasty clean all personal belongings of the dead, everything that can remind him, is the beha-
vior opposite to mummification. Thus endured loss preserve themselves against facing face to face reality
of loss. Those who show such behavior, treat a group of the risk of development of pathological reactions
of grief.

Another manifestation of denial is "selective amnesia." In this case, the person forgets something, the
concerning dead. For example, the man of years 35 who lost the father at fifteen-year age could not
remember his appearance, even growth or hair color. After successfully carried out therapy of grief he re-
membered the appearance of the father, lived all feel connected with loss and could return to healthy
living.

The third way to avoid loss understanding - denial of irreversibility of loss. Vorden gave an example
from the practice — the woman who lost a mother and the twelve-year-old daughter at the fire, two years
went on aloud, as a spell:" I do not want that you died." She told it as if her relatives did not die yet and
she this spell can keep their life. Another example when after the death of the child parents console each
other — "we will have other children, and everything will be good." We anew will give birth to the died
child, and everything will be as was. The irrational hope again to reunite with the dead is standard in the
first weeks after a loss when the behavior is directed on communication restoration, but if this hope beco-
mes steady, it is abnormal. At religious people, such behavior looks a little differently as they have other
picture of the world. Then the critical relation of the morning to the events will be the norm; he under-
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stands that in this life already will never be together with the dead and will reunite with it only, having
lived the life in this world as the kind Christian or the respectable Muslim has to live it. This expectation
of reunion after death does not need to be destroyed as it enters a reasonable picture of the world of deeply
religious people.

The second problem of grief, on Vorden, consists in enduring loss pain. Means that it is necessary to
endure all complicated feelings which accompany loss.

If mourning cannot feel and live the pain of loss which is always, it has to be revealed and worked
using the therapist, differently pain will prove in other forms, for example, through a psychosomatic or
frustration of behavior.

Parks wrote: "If the grieving person has to feel loss pain so that work on overcoming of this loss was
done, then everything that allows will avoid or suppress this pain to prolong mourning term." Reactions of
pain are individual and not all feel the pain of equal force.

Clients on this stage often complaints about problems in contact not only with external reality but
also with intimate experiences. "I feel like nothing, even it is strange," "I thought, it happens differently,
some strong experiences, and here — anything." The pain of loss is felt not always, sometimes a loss is
endured as apathy, the absence of feelings, but it has to be surely worked.

Performance of this task is complicated by people around. The people who are often nearby feel
discomfort from client's severe pain and feelings, they do not know that with it to do and consciously or
unconsciously report to it: "You should not grieve." This unexpressed wish of people around often enters
an interaction with own psychological protection of the person who endured a loss that leads to denial of
need or inevitability of a process of grief. Sometimes it even is put following into words: "I should not cry
about it" or "I should not grieve," "Now not the time to grieve." The manifestations of grief are blocked,
emotions will not be reacted and do not come to the logical end.

Avoiding of performance of the second task is reached in the different ways. It can be denial
(negation) of existence of pain or other painful feelings. In other cases it can be avoiding of painful
thoughts. For example, thoughts of the dead can be allowed only positive, "pleasant”, according to Vor-
den, up to full idealization. It too helps to avoid the unpleasant experiences connected with death.
Avoiding of all memories of the dead is possible. Some people start taking alcohol or drugs for this
purpose. Others use "a geographical way" — continuous travel or continuous work with the big tension
which does not allow to reflect on something, except daily affairs. I know a case when the person went for
work in day of death of the mother thus that it was the lecturer. Such public work does not give the chance
to relax for a second. He made the same in day of a funeral, and specially asked to reconstruct the sche-
dule. It was very purposeful behavior allowing to avoid the experiences connected with death of mother.
Parks described cases when euphoria was reaction to death. Usually it is connected with refusal to believe
that the death occurred and is followed by constant feeling of presence deceased. These states usually
unstable. Wrote Bulb:" Sooner or later everything who avoids the feelings connected with the experience
of grief most often being depressed." One of the purposes of therapeutic work — to help people to solve
this difficult problem of grieving with loss, to open and live pain, without collapsing before it. It needs to
be lived not to bear through all life. If not to make it, therapy can be necessary later and will come back to
these experiences more painfully and challenging, than at once to endure them. The delayed experience of
pain is more difficult also because if pain of loss is endured later considerable time, the person cannot
receive that sympathy and support any more from people around which usually appear right after loss and
which help to cope with a grief.

Such guarding behavior has the reasons, and with them, it is necessary to work separately before
work with feelings. It is necessary to find out the reasons for which the person avoids the experiences
connected with loss pain and at first to work them. For example, to work with fear of hard feelings. In
other cases change of a stereotype of the behavior connected with the ban on the open manifestation of
feelings which arose earlier is necessary or it is necessary to understand how to be about the resistance of
people around which uncomfortable to be near the person in sharp grief.

The following task with which has to cope, client, is an adjustment of an environment where he felt
the lack of the deceased. When the person loses close, he loses not only the addressed feelings object, and
from which feelings turn out, he loses a specific tenor of life. The dead close participated in life, deman-
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ded performance of some actions or individual behavior, execution of any roles, assumed part of duties.
Moreover, it leaves together with it. This emptiness has to be filled.

The organization of a new environment means different things for different people, depending on
those relations in which they were with the dead, and from those roles which the dead played their lives.
Parks wrote:" In any grieving it is not always clear that loss represents. Loss of the husband, for example,
can mean, for example, - or not to mean - loss of the sexual partner, partner, accountant, gardener, clown,
etc., depending on those roles which were carried out usually by the husband". The client can realize or
not realize those roles which the deceased played his lives. Even if the client does not realize these roles,
the therapist needs for to plan that the client lost and as it can be filled. Sometimes it is worth pronouncing
them with the client. Often the client spontaneously starts doing it during session. My client after death of
mother, feeling very helpless and unprotected, began to argue - and what I lost? The tender word, a look, a
voice, a touch — yes, it is irreplaceable. But a lot of things from this that were done for me by mother and
that gave feeling of safety, I can do for myself. I can learn to sew — mother sheathed it, — I can learn to
prepare and to create to myself comfortable conditions when I come from work — earlier mother met her
with a dinner, - for example, the dinner can be put since morning in a microwave and it is necessary only
to press the button. It so helped with our work that I began to use it as exercise with other clients. The
grieving person has to gain new skills. The family can give support in their acquisition. Vorden cited as an
example the client, the young widow. Her late husband treated that type of people who are inclined to
assume all responsibility for the events and independently to solve all problems. The wife lived with it
"absolutely safe". The husband did for it everything. After his death the widow became isolated and,
without knowing how to interact with the outside world and to solve the problems arising beyond a limit
of a family world, practically refused social activity. But when one of her children started behaving badly
at school, its meetings with the staff of school and social workers were required. Willy-nilly it had to
overcome the internal resistance and to leave the house in the outside world. She learned to interact with
the staff of school, solved the arisen problem, and it gave it necessary experience and feeling that
difficulties such are surmountable. Often at the grieving person new ways of overcoming the arisen
difficulties are developed and before it new opportunities so there is a loss fact reformulation in something
making also positive sense open. It is frequent option of a successful completion of the third task. For
example, my client who lost mother with whom was in very close symbiotic connection told once:
"Mother died, and now I started living. It did not allow me to become adult, and now I can build the life as
[ want. It is pleasant to me".

Except for the loss of the object, some people at the same time endure the feeling of loss of own
personality. The last researches showed that the women are defining the identity through interactions with
relatives or care of others, having lost object of care, endure the feeling of loss. Work with such client has
to be much broader, than the small development of new skills and ability to cope with new roles.

The grief often leads the person to strong regress and perception of as helpless, incapable of coping
with difficulties and inept, as the child. Attempt to carry out roles of the dead can fail, and it conducts to
deeper regress and damage of a self-assessment. Then it is necessary to work with a negative image of at
the client. It demands time, but gradually, leaning on the image of becoming more positive, the client
learns successfully to work in those areas of life collision with which avoided earlier.

Preservation of a passive, helpless position helps to avoid loneliness — friends and relatives have to
help and participate in human life, endured the loss. At first, after the tragedy it is normal but further starts
preventing to return to full-fledged life. Sometimes impracticality to the changed circumstances and
helplessness serve a family. Other family members have to rally in care of someone on whom loss struck
most strongly, and only thanks to it feel substantial and well-founded. Alternatively, the status quo
remains - the family should not change the conduct of life. For example, the grandfather died after a long
illness. While he was ill, in a family there was the specific conduct of life including care of the patient,
and such situation for some reason all arranges. In this case, the family starts invalidation of the widowed
grandmother, and with the best intentions. "You endured such tragedy. Why to you to work, we will
support you".

The last, fourth task is to build the new attitude towards the dead and to continue to live. In the first
works, Vorden formulated this task as "withdrawal of emotional energy from the former relations and its
room in new communications." However later he refused this formulation, first, because of its some
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mechanicalness and secondly because it was understood by many as the disappearance of the emotional
attitude towards the dying loved one. Therefore Vorden considered necessary to explain that the solution
of the fourth task assumes neither oblivion, nor lack of emotions, but only their reorganization. The
emotional attitude towards the dead has to be changed so that there was an opportunity to continue to live,
enter the new emotionally rich relations.

Many incorrectly understand this task and therefore need the therapeutic help for its decision,
especially in case of death of one of the spouses. It seems to people that if their emotional communication
with the dead will weaken, thereby they will offend his memory and it will be treachery. In some instances
there can be a fear of that new close relations can end too and it is necessary to pass again through loss
pain — such happens especially often if the feeling of loss is still fresh. In other cases the inner circle can
oppose to a performance of this task, for example, the conflicts to children in case of new attachment at
widowed mother begin. Behind it quite often there is an offense - mother for herself found the replacement
to the dead husband, and for the child, there is no replacement for the dead father. Alternatively, on the
contrary — if someone from children found to himself the partner, the widowed parent can have a protest,
jealousy, feeling that the son or the daughter is going to conduct full-fledged life, and the father or mother
remains alone. Often stirs performance of the fourth task passionate belief that love only once, and all the
rest — is immoral. It is supported by culture, especially at women. Society approves the behavior of "the
faithful widow." On Harvard researchers of grief only 25% of elderly widows entered repeated marriage,
it is a little more than a percent of young widows and widowers. Moreover, this with the fact that 75%
divorced enter repeated marriage.

Performance of this task interrupts a ban on love, fixing on last communication or avoiding of
opportunity again to face the loss of the loved one. The sense of guilt follows all these barriers as a rule.

Sign of that this problem is not solved, the grief does not abate and the mourning period does not
come to an end, often there is a feeling that "life stands still," "after his death I do not live," the concern
increases. As completion of this task it is possible to consider the emergence of feeling that it is possible to
love another person, the love to deceased did not become from it less, but after death, for example, the
husband, it is possible to love another man. That it is possible to revere the memory of the lost friend, but
thus to hold the opinion that in life there can be new friends. Vorden gives the letter of the girl who lost
the father, written to mother from college as an example: "Other people can be loved. It does not mean
that I love the father less".

The moment which can be considered as the end of mourning is evident. Some authors call concrete
temporary terms — month, year or two. Vorden considers that it is impossible to determine the particular
term throughout which loss experience will be developed. It can be considered complete when the person
who endured loss takes all four steps, will solve all four problems of grief. Vorden considers as a sign of
its ability to direct the most of feelings not deceased, but to other people, to be susceptible to new impres-
sions and events of life, ability to speak about the dead without severe pain. The grief remains, it is natural
when the person speaks or thinks of the one whom he loved and lost, but it already grief quiet, "light."
Work of grief is complete when the one who endured loss is again capable of conducting a healthy life, he
feels adapted when there is an interest in life, new roles are mastered, the new environment was created,
and he can function in it adequately the social status and a warehouse of character.

We analyzed how often after tragedy in Kemerovo people requested or posted messages in social
network as VK.

The statistical review of frequency of request “Kemerovo tragedy” in Russia shows that more than
3.5 billion people were affected by this terrible fire accident.

Why do so many people try to get information in social networks?

Because all of us live in illusions. First, apparently, that it will never happen to us. Secondly, we do
not think of the death (that is natural), are not ready to it. When there is such tragedy as in Kemerovo, our
strongest deep fears come to light. It turns out that actually we vulnerable, not all-powerful — a lot of
things in life occur at all not as we want. And, above all, we feel all injustice of the world. Innocent
children died for what? All illusions fall. It only in fairy tales the good overcomes the evil. We remain in
private with the fears. Also time that illusions "were restored" is necessary. It is normal reaction to
abnormal events. And we should not prepare for them.
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Figure 2 — How many people search for “Kemerovo tragedy” in Russia

Of course, there are in social networks also posts that Putin is guilty personally, and response remarks
on "dancing on bones," allegedly arranged with his opponents. But there are also attempts to get to the
bottom of causes of the tragedy at the "local" level. Write about dangers of the Russian shopping centers,
about corruption at issue of construction licenses much, about negligence and notorious "a human fac-
tor" — someone locked doors at movie theaters at which children and fire escapes were lost.

When after heavy experiences at people the related difficulties are observed, we speak about post-
traumatic stress disorder (PTSD). People can pay attention that thoughts or memories of a traumatic event
rush into their thoughts, influence their concentration during the day and appear as dreams at night.

Also, waking dreams are possible, and they can seem so real that the person can feel as if again
ensures that traumatic experience. Sometimes such repeated experience is called as a psychopathological
re-traumatization.

Psychopathological re-traumatization differs from each other and depend on nature psychological
trauma. People with such re-traumatization usually have the sharpest symptoms of post-traumatic stressful
frustration. One of the features of these experiences — persuasive memoirs and thoughts about trauma-
tized. Patients usually remember sad events which they faced in the past, for example, death of other
people.
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Besides, it can be frightening memoirs because while receiving a psychological trauma of people
usually feels strong fear. Sometimes memoirs of the past force the person to feel guilty, grief or fear. Even
if the person does not remember especially, and faces merely something that reminds him of trauma, he
starts feeling a tension, alarm, and vulnerability.

The main symptoms of post-traumatic stressful frustration — it is the notions of compulsion about
traumatized, hyper excitement, and sometimes shame, fault. People cannot sometimes test emotion and
behave as robots in everyday life.

In other words, people do not test any emotions or do not test any certain emotions like pleasure.

Besides, always it seems to them that they have to be protected, they stay in a condition of alarm,
they observe some symptoms of depression. These are primary groups of symptoms of post-traumatic
stressful frustration.

Its interesting fact that situation in Kemerovo cause different reaction in CIS. The number of requests
was significantly less than in Russia.
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Figure 3 — How many people search for “Kemerovo tragedy” in CIS

We would like to pay attention on a fact that we couldn’t collect any information about number
requests in USA cause of new State program for safety of personal information.

Conclusion. Despite different circumstances, the grief of any person, in general, it is universal. It
develops on certain stages; in it, there are regularities, and the most critical — the grief of course. It gives
hope that people will be able to cope, return with it to full-fledged life. Of course, the person will not
forget those who lost. However, his grief will pass into slight grief over time. With it, it is possible to live
further and to build the relations.

It is good to test grief — it even. There are cases when the person in every possible way denies irre-
trievability of loss and does not express emotion. Here such reaction just wrong, it is impossible to dull
pain. Then it will, all the same, be shown, but, quite perhaps, in the form of diseases or severe mental
deviations.
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"KAYHICI3JAIK EJIECIH" )KOHE "9AIVIAIK EJIECIH"
NCUXOJIOI'UAJIBIK 3EPTTEY KEMEPOBOJIATBI KACIPET

AnHoTanus. Macnoy OoifbIHIIA, KayiNCi3miKTI Ka)XeTCiHy, OIpiHINI HEri3ri KaXeTTUTIKTepiHiH Oipi OoJbIm
tabbuangsl. bi3, e3iMi3al KayinTeH KOpray YIUiH, FUuMaparTap, Kamajinap, Kaknauap corambi3. Keiibip 3eprreymi-
Jep/iH mikipi OOMbIHIIA, ypIIaK KaJFacThIpyFa bIHTAJIAHY Ja, ©3iHIIe Oip KOpFaHbIC MEXaHU3Mi, ©31H eJIIMHEH KYT-
KapyZIblH Tocimi Oombim TaObutaapl. bipak, Kayimci3mik YFBIMEI, €ecTiH OipKMiIbl MaHU(ECTAUSICH OOIBIT TaOBI-
nmanpl, 0613 Oenrini Oip yakbITKa [eiiH ©3iMi3[i OHIA BIHFAMIBEI ce3iHeMi3. TapuXTBHIH KalbIITacybl OaphIChiHAa, Oa-
Janap opKallaH KilIKeHEe IepimTenep peTiHae KaObuimaHa OepreH KOK, 18 FachIpIObBIH OpTachlHA ICHiH Olapra
YJIKEH/Iepre CHUSKThl KapalTblH OoJyiFaH. basayiblk IIaK MHCTUTYTHI OHIIPICTIK TOHKEPICTEH KeiliH Jamu OacraraH.
Jon con ke3neH Oacrar, KOFAMHBIH Ha3apbl OananblK MIAKThI KOPFay JKOHE KillIKeHE a3amMaTTapjblH Kayirci3 emip
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CYPY KYKBIKTapbIHa MIOFBIpIanabl. KemepoBomarer, 25.03.2018 xputkl 60FaH KacipeT, €H KOPKBIHBIIITH KOHE JKaH
TYPIIIrepik okuranapasH 0ipi 6onapl. beiOiTminik yakpTeiHaa 60 agaM Ka3a TanTel, OHBIH imiHae 42 6axa OOIbL.
Bapieirer oapabIH epMeri YIIiH CallbIHFaH JKeplieri, KYTKapy MyMKiH eMec Ooirad Oamanap. BAK-ra KEMEPOBO
bI3 CEHIMEH BIPTEMI3 arthl duenimo6 maiina 6omnapl. bizaiH Makanambizaa 013 xorantyra OaillaHbICThl Kyii3e-
JICTIH TOciIAepl MeH dJiCTepiH JKOHE OFaH OailIaHBICTBI KiHO CE3IMIH KapacThIpyFa THIPBICTHIK. Tipi KaiFaHmap
KIHOCI ’KOHE KYTKapa aamaraHmap KiHoci — "ominmik enecinin” ¢peromeni petinae xone JKKCB (;kapakarran KeiiHri
CTpeccTik Oy3buibicTap) OactaH OTKi3y. Bi3diH 3epTTeyiMi3iH aschiHAa, 0i3 KOHTEHT-CapanTaMaHbl MaiIaJaH]IbIK
(BAK jkoHe oJICyMETTIK XKeIiiep).

Tyiiin ce3nep: ncuxonorusi, KailFbIHBI OacTaH OTKI3y, SMMATHS, SMUIIIK eJeci, Kayinci3aik eneci, OaiabIK
mak, JKKCB, Kemeposo.
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INCUXOJOI'MYECKOE HCCIIEJOBAHUE «MJITIO3UHU BE3OITACHOCTH»
N «MJIVTIIO3UH CITPABEJIVINBOCTH» — TPAT'EJINA B KEMEPOBO

Annoranus. OmHO U3 TIEePBEIX 0a30BBIX MOTPEOHOCTEH, coraacHO Macioy, siBIsieTcs MOTpeOHOCTE B Oe3omac-
HOCTH. MBI CTpOMM 3[1aHus, KPEIOCTH, BOPOTA, YTOOBI OrpaguTh ce0s OT onacHOCTH. [10 MHEHHIO HEKOTOPBIX HCCII-
efoBaresieil, CTpeMIIeHHe K HPOJOJDKEHUIO POJia, TOXKE SIBIISIETCS CBOETO POJaA 3alIMTHBIM MEXaHH3MOM CII0COOOM
cnactu cedst ot cmeptr. OIHAKO CaMO MOHITHE 0E30MaCHOCTH SABJIETCSI CBOCOOpa3HOM MaHU(ECTAIIMN HILTFO3UH, B
KOTOPOH MBI ce0s1 KOM(BOPTHO YyBCTBYEM IO ONPEACICHHOTO BPEMEHHU. VICTOPHYIECKH CIOKUIOCH TaK, YTO JAETH He
BCET/Ia BOCIPUHUMAIIICH KaK MaJICHbKIE aHTelIbl, IO CEPEANHBI 18 Beka K HUM OTHOCHIIUCH KaK K B3pocibIM. MHCTH-
TYT ACTCTBA MNOJY4YUJ CBOC Pa3BUTHUE C Hadajla HpOMblmﬂeHHOﬁ PEBOJIIOIUHA. Nmenno TOTJ1a, BHUMaHUC 06LlIeCTBO
CKOHIIEHTPUPOBAJIOCH HA 3all[MTe JIETCTBA U MIPaBe MAJIEHBKUX I'PaXK/laH Ha Oe30MacHoe cyliecTBoBanue. Tpareaus B
Kemeporo, 25.03.2018 r. crana ofHOW U3 CaMbIX IIOKUPYIOIIUX U yXacawolux. B mupHoe Bpems morutdio 60 ue-
JIOBEK, 42 n3 KOTOpBIX JeTH. JleTH, KOTOpBIX HE YAaJIOoCh CIACTH TaM I€ BCE MOCTPOEHO Ui MX pa3BiedeHus. B
CMU Bosuuk dremmo6 KEMEPOBOMbBICTOBOM. B Hamieii craThe Mbl IOMBITATHCH PACCMOTPETh CIHOCOOBI U
METO/Ibl MIEPEKUBAHUS TIOTEPH, U CBSI3aHHOE C HUMH YYBCTBO BHHBL. BUHBI BBDKMBIINX, U BHHBI HE CIACIIMX Kak
(heHOMEH «MILTIO3WH CIIpaBeIMBOCTY U niepekuBanms [ITCP.

Ki1roueBble c10Ba: IICHUXOJOTHS TEPEKHUBAHMSA TOPS, WUIIO3MS CIIPABEAIMBOCTH, WILTIO3MsI O€3011acHOCTH,
nerctBo, [ITCP, Kemeposo.
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Abstract. Nowadays, the quality of corporate governance is one of the most significant factors in making
investment decisions. Modern investors prefer companies where corporate governance is performing effectively.
That is why in Kazakhstan many companies are implementing the international standards of corporate governance.
These standards based on the principles given in the Cadbury Report of 1991, the OECD principles of corporate
governance (1999), the Sarbanes and Oxley Acts of 2002, and other. In 2015 “Samruk-Kazyna” JSC, the national
strategic holding and active investor, approved the new Corporate Governance Code. The primary goal of this article
is to analyze the main financial and economic indicators of large Kazakhstani listed firms and to make the forecast as
they will change in connection with entering of new regulations of corporate governance. There were calculated and
analyzed the numerous indicators of companies’ performance, such as return on assets (ROA), return on equity
(ROE), and return on sales (ROS) of ten Kazakhstani business giants, portfolio companies of the national holding
“Samruk-Kazyna” JSC, during the period of 2012-2016.

Key words: corporate governance, company, ROA, ROE, ROS, economic and financial performance, Kazakh-
stan.

Introduction. Corporations are one of the most significant factors of economy development of any
country. Such organizational and legal forms provide a unique means of business, permitting practically
unrestricted access to financial resources for their own development. The successful development of such
companies has demonstrated the development of proprietary and managerial tools and mechanisms, the
sharing of interest between shareholders and other interested parties. All of these questions relate to areas
of corporate governance, actuality of which is significant among professionals [1-3], as well as in mass
media.

The international experience of corporate practice on the example of numerous corporate crises
shows the following. A company with weak corporate governance poses a serious threat to the interests of
investors, society and the state. The brightest example is the American company “Enron”. The collapse of
this giant of the American industry occurred in a matter of days. It happened only due to a lot of mistakes,
abuses and fraud in the activities of the company's managers and directors, which became possible due to
the poor quality of corporate governance. Losses of unsuspecting shareholders amounted to 60 billion US
dollars, 5.6 thousand employees were left without work, the directors of the company were sentenced to
long prison sentences and compensation of million losses. This was very much reflected in the company's
counterparties. And this is just one of the high-profile episodes of the consequences of poor corporate
governance in the history of corporate scandals in the international arena [4].

The practice of joint stock companies in Kazakhstan and other countries of the former USSR relating
to emerging markets shows that the development of the corporate sector and the stock market, involving
both domestic and foreign investments, requires corporate governance system, the level of which corres-
ponds to world standards. This is due to the fact that the degree of the company's compliance with the
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basic principles of good corporate governance is becoming an increasingly important factor in making
investment decisions [5, 6]. In June 2000, McKinsey consultancy conducted a survey of 200 major
international investors to find out how the quality of corporate governance in companies influences
investment decisions. During the survey more than 80% of investors stated that they are willing to pay
more for the shares of companies in which corporate governance is performed effectively than for shares
of companies that have obvious problems in that area, even if the two companies have similar indicators of
profit and sales volumes. The same study showed that in emerging economies, to which Kazakhstan be-
longs, more than half of investors put first and foremost the quality of corporate governance in comparison
with financial results [7].

In this regard, in recent years, interest in international standards of corporate governance has in-
creased in Kazakhstan, both from companies and investors, and from government agencies designed to
ensure investors' rights.

Methods. This study focuses on the influence of companies’ performance by the implementation of
corporate governance norms. The main methods used in this work was analysis of secondary data, such as
statistics, literature review and case study approaches and synthases of new ideas and models. During the
model development process, the authors searched several databases for relevant Corporate governance
norms frameworks and their related concepts by using a broad search strategy. To identify the key
Corporate governance norms and principles frameworks and consolidate them into one model, the authors
used consensus-based decision-making and a narrative thematic synthesis guided by several qualitative
criteria. Our first task was to identify the scope of the Corporate governance norms and related literature
within and outside of business and economic databases; thus, our aim was to get a large sample of the
concepts by using a broad search strategy. We searched several databases using each database's unique
thesaurus and field codes. We also identified key texts from both academia and consultative business
practitioners by cross referencing these texts from resources identified in the search. We reviewed all
frameworks and their concepts independently and later, during a retreat, built consensus around our final
choices. During the retreat, each author described her/his reasoning for choosing specific frameworks and
concepts using the criteria. Another author would subject these arguments to critical discourse and offer
opportunities for rebuttal. The discourse continued until both authors could agree on which frameworks
and constituent concepts to include in the review [8].

Theoretical analysis of works in the field of assessing the effectiveness of corporate governance
allows us to conclude that there are two principal approaches to this assessment: quantitative and quali-
tative. Quantitative methods for evaluating the effectiveness of corporate governance are based on an
analysis of the economic activities of the corporation. The unity of methods of this approach is the under-
standing that effective financial and economic activities of the corporation entail a stable financial state,
which confirms the effectiveness of corporate governance. This approach absorbed both methods for
assessing the financial condition, as well as methods for assessing market value. Quantitative methods for
assessing the effectiveness of corporate governance, based on the analysis of the financial condition of
the corporation, are currently most used, that is why it was chosen as a main scientific method of this
research [9].

Results. Despite the fact that the term "corporate governance" has recently been widely used in
practice, which is largely due to the increase in the scope of management tasks in large companies, and a
significant number of publications have been devoted to it, the very concept of corporate governance does
not have an unambiguous definition.

For example, The World Bank defines corporate governance as "a set of laws, rules, regulations and
codes of conduct adopted voluntarily allowing a company to attract human and material resources
necessary for its activity and it also offers the opportunity to conduct an efficient activity, generating long-
term value to shareholders, interest groups and society as a whole"[10]. A well-known definition is that
given by A. Shleifer and R. Vishny: corporate governance "refers to how lenders of a company ensures that
they will receive the benefits due on the investment made" [11]. Another prestigious institution, the
International Federation of Accountants (IFAC) defines the concept as follows: "corporate governance is a
set of practices of the Board and executive management exercised to ensure strategic directions for action,
achieve goals, risk management and responsible use of financial resources" [12]. The Organization for
Economic Cooperation and Development (OECD), identifies corporate governance as the system by
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which companies are directed and controlled [13]. This refers to how rights and responsibilities are
divided between Board of Directors, executive managers, shareholders and other stakeholders, specifying
also how decisions regarding the activity of the company are made.

From our perspective, the term "corporate governance" is used in various treatments:

— in narrow sense: the principles of interaction of owners of corporation (shareholders) with corporate
management and hired operating managers. In this context the main attention is paid to realization of
ownership rights in corporate control and to the rights of control;

— broader interpretation assumes system of relationship of managers with all financial investors;

— in the broadest sense: system of interaction of all stakeholders having the interests in corporation
and influencing their activities.

1. Corporate Governance Norms and Principles. After decades of unhurried growth in the Western
economy, corporate governance became the subject of close scrutiny in the early 1990s, after the UK was
shaken by a series of major corporate bankruptcies (in which investors lost billions of pounds. In fact, it is
after these scandals that corporate governance becomes a separate, key management resource for
investors.

To investigate these incidents, an ad hoc committee was established in May 1991, headed by Sir
Adrian Cadbury, whose purpose was to investigate the shortcomings of British corporate governance and
develop measures to restore investor confidence.

The recommendations of the report issued by the committee in December 1992 subsequently formed
the basis for a wide range of corporate governance codes in the United Kingdom, the United States and
other countries. In fact, these recommendations offered new approaches in delineating the spheres of
activity and responsibility between shareholders and management, the distribution of executive and
supervisory functions. There were stipulated rules and procedures that would provide investors with
access to full and reliable information about the company's activities [14].

In 1999 the OECD formulated and published its own principles, which is the only set of principles
generally accepted in the world, having been adopted by the World Bank in its work recognized and
approved by the Financial Stability Forum as one of the 12 key standards for international financial
stability.

These principles are:

— protection of the legal rights and interests of shareholders;

— equal treatment of all shareholders;

— mutual trust and respect for all stakeholders;

— transparency of corporate decision making;

— transparency and provision of information to all the interested parties on the development strategy
and current activities;

— personal liability of the members of the Board of Directors and Executive Bodies and their
accountability to the Joint Stock Company and the shareholders;

— adherence to generally accepted standards of business ethics;

— continuous improvement of the corporate management system based on international and domestic
best practices.

Table 1 — Periods and discourses of corporate governance

Period of events 1973-76 1991-92 2001-03 2007-10

corporate and managerial
control

and professionalism

Field- Rise of mutual funds; Corporate failures, Corporate failures, Global financial crisis:
configuring stagflation; corporate esp. UK: Maxwell, worldwide: e.g. World Lehman, Merrill Lynch,
events underperformance esp. US BCCI, Colorall, Com, Tyco; Parmalat; AIG; RBS, HBOS,
Polly Peck HIH; dot-com bubble Northern Rock; Fortis
Discourse Market mechanisms of Board structure Board independence Board, investor

relationships

Key documents

Jensen and Meckling
(1976); Rappaport (1981)

Cadbury (1992)

Library of Congress
(2002); Breeden (2003);
Higgs (2003)

FRC (2010b); European
Commission (2014)

— 173 =




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

The next push was taken by corporate governance in the early 2000s, after a series of scandals with
falsified financial reporting in the US that led to the creation of the Sarbanes-Oxley Act in 2002 in the US
[15], and, finally, after the financial crisis of 2008 [16]. Generally, modern scientists identify four periods
in the corporate governance policy making (table 1) [17].

So, we can confidently say that corporate governance is a rather young direction, which is in an
active phase of its development and search for its best forms.

2. Kazakhstani Companies’ Performance Before and After Implementation of the Norms of Corpo-
rate Governance. The principles of corporate governance are the initial principles underlying the for-
mation, functioning and improvement of the corporate governance system of the society.

The main objective of our study is to analyze financial and economic indicators, such as ROA, ROE,
and ROS, the group of companies of the national holding Samruk-Kazyna before and after the implemen-
tation of corporate governance standards.

“Samruk-Kazyna” JSC is a strategic holding and active investor whose mission is to increase the
national welfare of the Republic of Kazakhstan, and to support modernization of its economy. Following
the Presidential Decree in 2008, the Fund was established as a business corporation — an investment
holding, where the sole shareholder is the Government of the Republic of Kazakhstan.

The Samruk-Kazyna Fund fulfill its mission through the efficient management of portfolio companies
for increasing their long-term value and sustainable development as well as through making catalytic
investments in the development of priority sectors of the national economy. “Samruk-Kazyna” group
includes thirteen companies in oil and gas, transport and logistics sectors, chemical and nuclear industry,
mining and metallurgy, energy, machinery building, and real-estate sectors (table 2) [18].

Table 2 — Net asset value of “Samruk-Kazyna” JSC, 2016

Industries and Sphere In percentage In million USA dollars
Oil and Gas 62.43 16 727
Transport 10.9 2920
Energy 8.45 2264
Industry 6.5 1741
Mining 5.85 1 568
Communication 4.09 1 096
Chemical Industry 1.16 311
Real Estate 0.38 102
Machine Building 0.25 66
Total 100 26793

In October 2014 the Board of Directors of “Samruk-Kazyna” JSC approved so called Transformation
Program. The main reason of launching such tremendous changes in the holding was the proclamation of a
new Kazakhstani strategy until 2050 “Kazakhstan 2050 Strategy: New Political Course of the Established
State”. This document outlines Kazakhstan’s aspirational target to become one of the world’s top 30 deve-
loped nations. To achieve this aspiration, Kazakhstan will need to make a major breakthrough in terms of
investment growth and improved productivity of its existing assets. Samruk-Kazyna controls some of the
country’s key assets and has a critical role in setting the necessary conditions to achieve the Strategy
goals.

The Transformation Program’s main goals are:

— to increase value of Fund’s group of companies;

— to increase efficiency of portfolio management;

— to implement new principles of corporate governance, following standards of the Organization for
Economic Cooperation and Development.

The transformation of Samruk-Kazyna and its portfolio companies consisted two stages: in the first
stage (2014-2015) the Program involved the Fund itself and three pilot companies, and in the second stage
(2015-2016) the Program cascaded into the other portfolio companies. By starting the transformation
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program, the Fund’s group will launch a process of continuous improvement which will become the new
corporate norm after completion of the Program [19].

In 2015 the RK Government approved the new Corporate Governance Code. The Code takes into
account the management specifics of state holdings and covers the best corporate governance practices.
The international experts of the OECD level were actively involved in its development. Numerous
consultations were held with the stakeholders both inside and outside the Fund. The document can be
easily cascaded to the entire quasi-public sector in Kazakhstan [20].

For this research we (1) analyzed the data of the 10 largest portfolio companies of “Samruk-Ka-
zyna”, operating in various industries of economy over the last five years starting 2012; (2) identified the
main factors affecting the possible changes, and (3) made future forecasts.

Figure 1 represents the amount of return of assets of the 10 largest companies of “Samruk-Kazyna” in
percentage from 2012 to 2016. There are eleven graphs, which respectively relate to return of assets in the
following companies, including the whole Fund itself: KazAtomProm, Tauken Samruk, Joint Chemical
Company, Air Astana, KEGOK, KazMunayGaz, Kazakhstan Engineering, KazakhTeleCom, Samruk
Energo, Kazakhstan Temir Zholy, and Samruk Kazyna Fund.
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=@ KazAtomProm 0,08% 0,06% 0,02% 0,04% 0,14%
={li—Tauken Samruk 0,10% 0,01% 0,11% 0,34% 0,06%
=== Joint Chemical Company -0,02% -0,03% -0,01% 0,04% 0,03%
=>é=Ajr Astana 0,10% 0,05% 0,02% -0,09% 0,04%
== KEGOK 2,99% 3,95% 1,57% -0,01% 4,37%
=0 KazMunayGaz 6,05% 6,47% 2,25% 0,04% 3,03%
Kazakhstan Engineering 9,92% 4,16% 1,03% -7,25% -1,04%
KazakhTeleCom 52,98% 4,70% 1,61% 0,05% 11,91%
Samruk Energo 3,21% 6,77% 1,39% -0,07% 1,75%
Kazakhstan Temir Zholy 5,67% 4,76% 1,18% -17,26% 1,36%
Samruk Kazyna Fund 7,45% 2,88% 1,41% 0,02% 2,56%

Figure 1 — Dynamics of ROA ratio by “Samruk-Kazyna” portfolio companies, 2012-2016

In this graph representing the return of assets between 2012 and 2016, we can see a large contrast
between the dynamics of changes in return of assets between telecommunication company and other
enterprises. That tendency is caused by the increase of Kazakh Telecom net income. In 2012, the return of
assets of communication went down significantly by the year of 2013 and then continued to fell steadily
until 2015. Contrary to such fluctuations in communicational field the return of assets in other firms
remains almost the same throughout three years period, except Kazakhstan Engineering and Kazakhstan
Temir Zholy (national railway operator). Their ROA indicators felt down significantly in 2015.

In 2016 we can see a positive tendency of grow of almost all “Samruk-Kazyna” portfolio companies
and expect that this trend will be kept the upcoming years.

Figure 2 shows the dynamics of ROE ratio of large Kazakhstan companies.
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Figure 2 — Dynamics of ROE ratio by “Samruk-Kazyna” portfolio companies, 2012-2016
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Samruk Kazyna Fund 92,89% 10,43% 3,81% 0,10% 17,82%

Figure 3 — Dynamics of ROS ratio by “Samruk-Kazyna” portfolio companies, 2012-2016
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The return of equity of all companies’ average had a moderate decline from 2012 till 2014 which was
continued by steady decrease by the year 2015. According to the data of 2016 we can see the positive
changes in this financial indicator.

Figure 3 shows the dynamics of ROS ratio over the last five years. Here we can see almost the same
picture as in previous two figures. Two companies that were unsuccessful in 2015 were the railway
transportation which faced more than 65 percent loss and machinery building with 13 percent loss. In
general, it is forecasted that there will be an upward tendency of the return of sales of all given companies.

Discussion. As we can see from the above analysis, the decline in financial and economic perfor-
mance of portfolio companies which has been observed over the past five years has reached its bottom in
2015. Since 2016, their steady growth has been observed. This is also confirmed by the data of the first
half of 2017. In our opinion, such a positive trend is due to the changes that have occurred since the imple-
mentation of the transformation program at “Samruk-Kazyna”, one of the goals of which was to improve
corporate code and introduce new modern standards of corporate governance.

The Code itself is only a set of principles and provisions that the Fund and its portfolio companies
should follow. To know whether the company fulfills the principles of the Code or not, the Fund has
created a corporate governance diagnostic which helps to measure the corporate governance rating and
make recommendations to improve corporate governance in the companies. This rating allows the Fund as
a shareholder to assess how far the portfolio companies have progressed in the corporate governance
development. The new Corporate Governance Code has significantly expanded the range of tasks and
raised the level of corporate practice. Several leading companies of the Fund have been tasked to prepare
for an IPO. And this means that corporate governance in companies have to meet all the necessary requi-
rements of the best international practice, otherwise these companies will simply not be of interest to
investors. After all, investors should be convinced that their investments are protected, they are provided
with qualitative growth, and the management methods in the companies are transparent and accessible for
understanding.

To summarize, corporate governance is a complex system including not only board of directors,
executive managers, and shareholders, but also investment banks, auditors, consultants, credit rating
agencies, and regulators. Corporate governance has its own rules, norms, and regulations. Corporate go-
vernance affects firm’s economic and financial performance, and finally shareholders’ wealth. Nowadays,
company’s efficiency mostly depends on how well the corporate governance principles are instilling into
overall management process.

For this study, we analyzed the data of the ten largest “Samruk-Kazyna” National Holding’s portfolio
companies during 2012-2016. In our opinion, the trends of the ROA, ROE, and ROS indicators shows that
the implementation of the Transformation program and the new Corporate Governance Code positively
affect companies’ performance. According to our forecast, this trend will be kept in perspective.
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CPABHUTEJIbHBIN AHAJIN3 JEATEJIBHOCTHU KA3SAXCTAHCKHUX KOMIIAHUM
A0 1 ITOCJIE BHEAPEHUSA HOPM KOPIIOPATUBHOI'O YIIPABJIEHUSA

AnHoTanusi. B Hacrosiiiee BpeMsi KayecTBO KOPIIOPAaTMBHOIO YINPABJIECHUs SIBISETCS OIHUM W3 Haubolee
Ba)XHBIX (DAKTOPOB NP NPHUHATHH WHBECTHLHMOHHBIX perieHnid. COBpeMEHHbIE MHBECTOPHI MPEAIOYUTAIOT KOMIIa-
HHH, TI€ KOPIOpaTHBHOE yrpasieHue padortaer 3ddexruBHo. MMenHo nmostomy B KazaxcraHne MHOrHE KOMIIAaHHU
BHEJPAIOT MEXIYHapOAHbIE CTaHAAPTHl KOPHOPATUBHOIO YIPABICHUSA. DTU CTaHIAPThl OCHOBAHBI HA MPHHLUMAX,
n3noxxeHHbIX B Jlokmane Kanbepu 1991 ronma, npuHnunax koproparusHoro ynpasinenus OOCP (1999 rox), Axrax
Capb6anca n Oxcmu 2002 rozna u apyrux. B 2015 rony AO «Campyk-KazbiHay, HalluOHaNbHBIN cTpaTerH4ecKuii Xo-
JIUHT U aKTUBHBIM MHBECTOpP, YTBepAwIo HOBbIM Konexc xopnopatuBHoro ymnpasneHus. OCHOBHasl Lieflb CTaTbU —
MIPOAaHAIM3MPOBATh OCHOBHBIC (PHAHCOBO-IKOHOMHUECKHE ITOKa3aTeNIn KPYIHBIX Ka3aXCTAaHCKUX KOMITAHUHA U cie-
JIaTh IPOTHO3 10 UX U3MEHEHHUIO B CBS3U C BBEICHHEM HOBBIX IPaBHJI KOPIIOPATHBHOTO yIpaBieHus. B pabore Obun
paccunTaHbl ¥ IPOAHAIM3UPOBAHBI PsAJ] TIOKA3aTeNel AesTeIbHOCTH KOMIIAHUH, TaKie KaK peHTa0eNbHOCTh aKTHBOB
(ROA), penrabensHocTh cobctBeHHOro kamutana (ROE), noxomHocts mpomax (ROS) mecstm KkazaxcTaHCKHX
OM3HEC-TMI'aHTOB, MOPTQEIbHBIX KOMIIaHMH HauuoHambHOTO xoiauHra «Campyk-KaspmHay, B nmepuon ¢ 2012 mo
2016 ronsl.

KiroueBble ciioBa: xopropatuBHoe ynpasieHue, komnanus, ROA, ROE, ROS, ¢unancoBo-sxoHOMHUUYECKas
JiesiTenbHOCTh, Kazaxcran.
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KOPIIOPATUBTIK BACKAPY HOPMAJIAPBIH ICKE ACBIPY AJIABIHIA
JKOHE KEWIH KABAKCTAH/IBIK KOMITAHUSJIAP KbI3METIHIH TUIMILIITTH
CAJIBICTBIPMAJIBI TAJIJAY

AHHoTanusi. ByriHri taHga KOpropaTHBTIK 0ackapy camachl MHBECTHLMSUIBIK LIENIM/ep KaObUIAayIblH Ma-
HbI3IbI (pakTopiaapbiHbIH Oipi GObIN TaObUIaAbl. 3aMaHayd UHBECTOpJIAp KOPIOPATHBTIK Oackapy THIMII JKYMBIC
iCTEUTIH KOMIaHWsUIapabl apThIK kepeni. CoHapikTaHn Ka3akcTaHaa kenTereH KOMIaHKsUIap KOPIIOPaTHUBTIK Oacka-
PYABIH XallbIKapalblK CTaHAAPTTAPbIH eHri3in xkateip. byn crangaprrap 1991 »xbuirbl Kanbepu Typainbl ecernke
Heri3zieren Karuaarrapra Herizaenren, DbIJ[Y koprnoparusTik 6ackapy npunimntepi (1999), Capbanc xone Okcnu
2002 >xpUTFBI akTizepi skoHe 6ackanap. 2015 xeutel «Camyprik-KazeiHay AK, YITTBIK CTPAaTETHsUTBIK XOJIUHT KOHE
OesiceH/ii MHBECTOP, KOPIOPATUBTIK OacKapyblH *aHa KoJAeKCiH OekiTri. OChl MaKaJlaHbIH HEri3ri Makcartel - ipi
Ka3aKCTaH/ABIK KOMIIAHHMSIAPIBIH HETI3r KapiKbl-DKOHOMHKAIIBIK KOPCETKIIITEPiH Tajjiay >XOHE KOPIOPATHUBTIK
OackapyIbIH jkaHa epexernepine OaillaHbICThl ©3repeTiHAIKTeH, OomKaM xacay. O3 keseringe, 2012 xpuigan dacran
2016 »xbutra AeliHri, Ka3akcTaHIblK OusHec-ruranrrap, «Campyk-KasbiHa» yITTBIK OacKapylibl XOJJUHIT MOPT-
(henpi KOMITAHUSUTAPBIHBIH aKTUBTEP peHTadenpaitiri (ROA), MeHmikTi KanuTanabH pearadensaiiri (ROE), sxone
carynat Tycken Kipictepi (ROS) cusiKThl KOMITaHHSIAP KBI3METIHIH KONTEreH KOPCETKIIITEeP] ecenTe/l KoHe Ta-
JIaH[TBI.

Tyiiin ce3nep: xoprnoparusTik Oackapy, komnanusi, ROA, ROE, ROS, kapxbl-9KOHOMUKAIIBIK Kbi3MeT, Ka3zak-
CTaH.
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THE PROBLEMS OF THE CONSTITUTIONAL CONTROL
IN THE REPUBLIC OF KAZAKHSTAN

Abstract. One of legal means of the protection of the constitutional system is the institute of the constitutional
control, which functionsin the condition of stability of the Supreme Law, creates necessary conditions for realization
and adaptation of its provisions to public practice. In the modern legal doctrine, the institute of the constitutional
control is considered as the most important component of the constitutional democratic state, the necessary step of
advance of the state to the democratic law-abiding state with the rule of law, adoption of laws and other regulations
to the constitution. At the same time, the contents of the legal safeguards are much wider and means the specialized
constitutional control, carried out by the constitutional justice, include the activity of the supreme bodies of the
government, judicial authorities and prosecutor’s office, represent complete system of the protection of the Con-
stitution. The institute of the constitutional control has gained wide recognition in the modern states of the world,
including the Republic of Kazakhstan. Consideration of the constitutional control gives the chance to reveal the main
regularities of its emergence, dynamic development, to show the place and the role in the modern political and legal
system of our society.

Keywords: constitution, legality, constitutional council, constitutional security, international law, internal law,
system of guarantees, constitutional system, constitutional legal consciousness, constitutional responsibility.

Legal supremacy of the constitution assumes control over its observance. There are specialized and
non-specialized bodies which are obliged to prevent the application of laws and other acts contrary to the
constitution, and in some countries - to prevent their publication. The constitutional control (supervision)
is the most important way to protect the constitution by the legal means. There are several organs of the
constitutional control: prosecutorial oversight of legality, the president's role as the guarantor of the
Constitution, Parliament authorized activities (ombudsman , etc.).

However, exists non-legal ways to protect the constitution. During the constitutional control proce-
dure does not only protect the constitutional norms, but their development in accordance with the chan-
ging situation. The most striking example of this - the United States, where the acting constitution was
adopted in 1787, in an entirely different socio- economic and political conditions. Nearly two centuries of
constitutional supervision (1803) , the courts , and especially the U.S. Supreme Court, their interpretations
have created almost a new “living” constitution.

On the other hand, the constitutional control is not always constitution protects it from violating the
law. This is especially true in the countries, where supervision is carried out only after: the unconsti-
tutional regulations (especially the acts of the executive authorities, in particular, taken in the order of
delegated legislation) are sometimes decades, before the question of their constitutionality.

Finally, in the practice of constitutional bodies themselves, there are times when their decisions mi-
sinterpreted provisions in their constitutions. Indirectly evidenced dissenting opinions of members of
constitutional courts, rather frequent decisions with minimal preponderance of votes. However, the
institution of constitutional control (supervision) - the most important democratic institution [1, p. 17].
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Proper operation, ensure observance of the basic law, which expresses the relation of the social forces in
the society, and which is designed to maintain the required stability. Among the bodies exercising consti-
tutional control, eating establishments and officials who are engaged in it, along with other duties, and
there are specially created for the purpose of constitutional bodies.

In some countries, the differentfunctions of the constitutional perform a president who, in accordance
with the basic law, is the guarantor of the constitution. In some countries, the functions of the Constitu-
tional Court perform specialized Chamber with the constitutional guarantees of constitutional justice,
acting alone or as part of the Supreme Court.

In some countries combine both models the control of the general and special courts, if the judge in
the process comes to a conclusion (usually by the statements of the parties) on the possible unconstitu-
tionality of the applicable law, it appeals to the Constitutional Court.

Apply to the bodies of the constitutional control can be the supreme bodies of state officials and
subjects of the federation, autonomous entities, a group of deputies and senators , courts, ombudsmen ,
citizens, if violated their constitutional rights (usually only after consideration of the case by the courts or
other common ). Finally, if you have exhausted all means of protecting constitutional rights in the country,
citizens can appeal to international bodies and international courts.

In the different countries, the institution of constitutional control varies; almost it has unique features
that relate to the time control, shape control, and mind. Constitutional control can be classified with a cer-
tain degree of conditionality, but the classification reveals some similarities control in various countries.

By the time of application of the constitutional control can be pre-and post. Determining in this case
is the control point. During the pre - check act carried out prior to its entry into force, until the promulga-
tion of the head of state. Follow-up - control after the entry into force of the Act. The first example can
serve as a control in France, for instance: the second - in the U.S., Italy, Germany [2, p. 24].

Legal consequences of the constitutional control can be consultative and decides. The first can be
called the control exercised by the State Council in Belgium and France, have the right to speak on the
proposed to them by the acts in terms of their compliance with the fundamental law. Advisory control
does not bind the requesters. Conclusion control authority in such cases has a moral rather than legal
force. Decides to adopt such control, in which the competent authority shall decide whether the act of the
basic law and this decision is binding. As a result of this decision an act declared unconstitutional or ap-
propriate and in the latter case, therefore, invalid. Most often it refers to a constitutional operative control.

By its constitutional obligation to be compulsory and optional. In the first case, any act of mandatory
regardless of one's faith must be tested for compliance with the basic law. So are subject to mandatory
inspection organic laws and regulations of the parliamentary chambers in France. Optional control takes
place when it depended on one’s will: the body, the official or individual. Most often performed optional
verification.

The shape of the constitutional control can be abstract and concrete (individual). Abstract control is in
cases where compliance with the constitution is considered an act or part thereof is due to the specific
circumstances. Adjudication confirms compliance with the constitution or annual act, and part of it. This
kind of monitoring can be advanced.

Always follow a specific control and linked to circumstances that have arisen in the application of
legal acts issued. Protesting against the act party asserts that the disputed fact has no legal power as a
consequence of its contradiction with the Constitution. Often such control is exercised as a result of the
specific case before the court. In some countries, the functions of the Constitutional Court perform specia-
lized Chamber constitutional guarantees of constitutional justice, acting alone or as part of the Supreme
Court.

Specific control unlike the abstract does not annual act or some of its provisions, the act or part
“frozen”, they do not act in time and space after the decision. In other words, a specific control is not
absolute, as opposed to abstract control. In the latter, directly compared the challenged act and the consti-
tution; specific control involves mediating link: case about which correlates specific act and the basic law.
But the result is both abstract and concrete control one - contested and declared unconstitutional act would
not apply.

Different bodies of the constitutional control in the western countries have the different names.
Sometimes control is carried out bodies for which this function is just one of several sometimes super-
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visory powers vested special bodies. Depending on the type of control can be divided into exercised by the
Parliament and judicial or quasi-judicial bodies. Parliamentary control is undoubtedly the most
democratic, despite the fact that it is complex in terms of legal technique.

It is now possible to speak two constitutional systems of control exercised by the judiciary: the tra-
ditional American and European or arising after the First World War in Austria. The traditional system, in
addition to the United States [3, p. 58], there exists in Argentina, Japan, Brazil, Norway and several other
countries.

It is based on the regular courts to consider the constitutionality of which - one of the functions. This
same system includes cases constitutionality only supreme courts (for example, in Australia, India, and
Malta). However, other courts do not have the right to constitutional control, but the Supreme Court cases
come after consideration of individual cases in the national courts.

The second group of constitutional control, built on the so-called European model and spread first in
Europe [4, p. 64], constitute a special institution with the purpose bodies. These are the constitutional
council in France, and the Constitutional Chamber of the Supreme Court in Morocco.

The bodies of the constitutional control of the first group are simple. Members of the judiciary of
general jurisdiction in the western countries are appointed by the head of state for life term, although there
is an age limit at which a judge resigns. The bodies of the second group are more diverse. In the different
countries, the term of office of members is quite different.

Important procedure for appointing members of the control bodies. In the courts of the first group - it
is always a specially selected person from the ruling class or strata of the population, whose social position
adjacent or fused with this class. In the second group, adhering to the European model, the order of ap-
pointment and qualification of judges often established by the constitutional law, which stresses the
importance of the control body. Most acute in this case is the question of open or disguised political
commitment of the members belonging to the control authority. One thing is certain - apolitical person
cannot be appointed to these bodies. Matter how overtly officially recognized political “sympathy”
appointees. Assessing the overall qualification of constitutional bodies should recognize the high level of
training, education and experience of its members. But it does not affect the political nature of these
bodies, regardless of the fact that these bodies can make positive decisions.

Particularly important is the question of the subjects with the right to appeal to the body of the consti-
tutional control. In the countries where there is the traditional or the American system of constitutional
control, have the right to request the subjects entitled to court. More difficult is the composition of the
subjects in the system of constitutional control of the European standard. In some cases, the control body
may review the constitutionality of laws on their own initiative.

Legal basis of a special body of constitutional control in Kazakhstan was founded in 1989 in addition
to the Constitution of the Kazakh SSR, providing for the establishment of Constitutional Oversight
Committee, which, however, has not been established. Then the Constitutional Law of the Republic of
Kazakhstan of 16 December 1991 “On the State Independence of the Republic of Kazakhstan” was
established that the highest judicial protection of the Constitution is the Constitutional Council of the
Republic of Kazakhstan. This body was elected Supreme Council of 2 July 1992 and carried out by the
constitutional control in October 1995.

The Constitution of the Republic of Kazakhstan, adopted in August 30, 1995 by a national refe-
rendum, has completed an important period of reform of public bodies independent Kazakhstan is a
democratic, secular, legal and social state.

Section Six of the Constitution contains the fundamental rules establishing the constitutional control
in the Republic, the implementation of which is assigned to the Constitutional Council. It is not part of the
judicial system, is a government agency that provides the rule of the Constitution as the Basic Law of the
State on the territory of Kazakhstan.

Constitutional Council consists of seven members. Chairman and two members are appointed by the
President, two members appointed by the Speakers of the Senate and the Majilis of the Parliament for a
term of six years. Half of the members of the Council updated every three years.

On the basis of the 1995 Constitution, the Constitutional Council of Kazakhstan was appointed in
February 1996 , was updated twice in 1999 and half in 2002. Today, as part of the Constitutional Council
of three doctors and professors, one PhD, professor and two practicing lawyers with extensive experience
in the judiciary and prosecutors.
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The legal basis for the organization and activities of the Council is the Constitution of Kazakhstan
and the Decree of the President of Kazakhstan, having the force of constitutional law "On the Constitu-
tional Council of the Republic of Kazakhstan" dated December 29, 1996. According to constitutional
status, the Council in exercising their powers of self-sufficient and independent of government agencies,
organizations, officials and citizens, is subject only to the Constitution and cannot be based on political or
other motives.

The Constitution established the terms of reference of the Constitutional Council, comprising: a
decision in the case of dispute over the validity of the election of the President of the Republic, members
of Parliament and of the republican referendum, consideration before the President signs laws adopted by
the Parliament on their compliance with the Constitution , consideration to the ratification of international
treaties of the Republic on their compliance with the Constitution , an authoritative interpretation of the
Constitution; provision of an opinion in the case of consideration by Parliament on early dismissal of the
President of the Republic of Kazakhstan to illness or removal from office in case of high treason.

Constitutional proceedings on given issues can only be initiated on the appeals of the President of
Kazakhstan, Chairman of the Chamber of Parliament, at least one fifth of the total number of Members of
Parliament, the Prime Minister.

Among the subjects of appeal to the Constitutional Council did not include citizens of the Republic.
Their constitutional rights and freedoms can be protected in the courts of general jurisdiction and the
Constitutional Council - in the cases and in the manner prescribed in Article 78 of the Constitution. If a
court finds that a law or other normative legal act subject to application infringes on the rights and free-
doms of man and citizen, it shall suspend the proceedings and ask the Constitutional Council with a pro-
posal to declare the act unconstitutional.

Over the six-year period of the Constitutional Council considered more than 120 hits. Among them:
17 - on the constitutionality of laws passed by Parliament before being signed by the President (14 %),
54 - the official interpretation of the Constitution (43%) , 45 - recognition of regulatory legal acts
unconstitutional on representations of ships (37%). As for the subjects of circulation, in accordance with
Article 72 of the Constitution to the Constitutional Council of the Republic of Kazakhstan has been
accessed: President - 16 times (13%), Chairman of the Senate - 5 (4%), Chairman of the Majilis - 12
(10 %), 1/5 of deputies - 24 (20%), the Prime Minister - 14 (11 %), the courts of the Republic of Kazakh-
stan - 47 (39%).

In the conclusion we would like to say, that 17 laws enacted by the Parliament of the Republic and
the Constitutional Council for compliance with the Constitution, eight unconstitutional. Among these
laws: “On languages in the Republic of Kazakhstan”, the Civil Code (special part), “On Chambers of
Commerce”, “On the rare and endangered species of animals”, “On mandatory insurance of employer’s
liability for injury to the worker”,“On amendments and additions to some legislative acts on issues of
religious freedom and the activities of religious organizations”.
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KA3AKCTAH PECITYBJIMKACBIHIAFBI KOHCTUTYIUAJIBIK BAKBIJIAY MOCEJIEJIEPI

AnHoTanusi. KOHCTUTYIMSUIIBIK KYPBUIBICTBI KOPFAY/bIH KYKBIKTBIK KYPAJAapbIHBIH Oipi KOHCTHTYLHUSIIBIK
0aKpUIay MHCTUTYTHI OOJBIN TaOBUTAABI, OHBIH KbI3MeTi. Heri3ri 3aHHBIH TYPaKTBUIBIFBIH CaKTall KaHa KOWMaii, OHBIH
epexenepiH KoFaMIBIK TOKIprOere eHrizy jkoHe OefimMaey YIIiH KaXeTTi JKaFaaiapabl Jkacaiapl. 3aMaHayl KYKBIK-
TBIK JOKTPUHAJa KOHCTHUTYLHMSUIBIK OaKbUiay MHCTHTYTHl MEMJICKETTI JAEMOKPATHSUIBIK Karlaiira anra 0acybIHbIH
MaHBI3/Ibl CATHICBIHA OTY YIIIH KaXETTl 3aH YCTeMJIriH jKy3ere achipbin, KoHCTHTYyLUsIFA KAkl KeleTiH 3aHaap
MEH ©3re Jie HOPMATHUBTIK KYKBIKTBIK aKTLIep KaObUIIaHYbIHBIH KOJIBIH KECETIH KYKBIKTBIK JIEMOKPATHSIIBIK MEMJIe-
KETTIH MaHbI3/bl Kypamac 0eJiri peTiHae KapacTelpbuiaasl. COHBIMEH Oipre, KYKBIKTHIK 9eOHETTEp Il Tauaay Kep-
CeTKeHJIeH, KYKBIKTBIK KEMUIMIKTEPAiH Ma3MYHbI KOHCTUTYIMSUIBIK OJIJI€T OpPraHIapbhIHBIH MaMaHIaHIbIPhLUIFaH
KOHCTUTYLHUSUTBIK OaKbUIayblHAH OacKa alTapiblKTall KeH,0HBIH KypaMbiHa KOHCTHTYIMSHBI KOpFayablH OipTyTac
JKYHeciHiH (KYpbUIbIC, KOPFaHBIC MEXaHU3MI) KHUBIHTBIFBIH KAMTHTBIH MEMJIEKETTIK OWMITIKTIH KOFapFbl OpraHjapbiH,
9/IiJIeT opraHiaphl MEH NMPOKYpaTypaHbIH KbI3METiH OipIKTIpeTIH MHCTUTYIHOHAIIBIK Oipkenki Tonrap Kipeai. Kon-
CTUTYIHMSIIBIK OaKblIay WHCTHTYTHI QJIEMHIH KOITETeH 3aMaHayd MEMIICKETTepiH/e, oHbIH immiHge Kaszakcran Pec-
MyONMUKAaChIHIA TAaHBIMAJIBUIBIKKA Fe 00abl. KOHCTHTYHHSIIBIK OakplIay MOCEJECiH 3epTTey OHBIH Maiina OOIyhI-
HBIH HETi3ri YITUIepiH aHBIKTayFa, 1aMy IUHAMUKACHIH KaJaranayra, KOFAMHBIH Ka3ipri casicH >KOHE KYKBIKTHIK
XKyiteciHIeri OpHbI MEH POJIiH KOpCeTyre MYMKIHIIIK Oepei.

Tyiiin ce3jep: KOHCTHUTYIHS, 3aHIbUIBIK, KOHCTUTYUHSJIBIK KEHEC, KOHCTUTYMSIIBIK KayilCi3/iK, XaJblKapa-
JIBIK KYKBIK, MEMJICKETILIIIK KYKBIK, KEIUAIKTED XKYieci, KOHCTUTYHSIBIK KYPbUIBIC, KOHCTUTYHSIIBIK KYKBIKTBIK
caHa, KOHCTUTYLHUSUIBIK KayaIrKepIIiIiK.
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MPOBJIEMbBI KOHCTUTYIIMOHHOI'O KOHTPOJISI B PECITYBJIMKE KA3AXCTAH

AnHoTanusi. OHUM U3 IOPUIWYECKUX CPEICTB 3aIIUTHI KOHCTUTYLIMOHHOTO CTPOS SIBISETCS MHCTUTYT KOH-
CTUTYLIOHHOTO KOHTpPOJIsl, PYHKIIMOHUPOBAHKE KOTOPOTI'O TO3BOJISIET COXPAHATh HE TOJIBKO CTaOMIbHOCTE OCHOB-
HOTO 3aKOHa, HO CO3JIaeT HEOOXOAMMBIE YCJIOBHS JUIS peaM3allii M MPHCIOCOOJIEHUS ee TOJIOKEeHUI K o0riecT-
BEHHOH MpakTHKe. B COBpeMEHHON IpaBOBO JTOKTPUHE MHCTUTYT KOHCTUTYIIMOHHOTO KOHTPOJI PacCMaTpPUBAETCS
KaK BaXHEHIIMH KOMIIOHEHT IPaBOBOIO JEMOKPAaTHYECKOI'0 TOCYIapcTBa, HEOOXOIMMasi CTYIEHb NMPOJBIKCHUS
rocyJapcTBa K J€MOKPaTHYECKOMY COCTOSIHHIO, TOCPEACTBOM KOTOPOTro o0ecneunBaeTcs roCIoICTBO paBa, rpece-
KaeTcsl IPUHATUE HECOOTBETCTBYIOUIMX KOHCTUTYLMU 3aKOHOB M APYrHMX HOPMAaTHBHBIX IPaBOBBIX akTOB.BMecTe ¢
TeM, KaK MOKa3blBAET aHAIIU3 IOPUANYECKON JINTEPATYpPBl, COAECPKaHUE IOPUIUYECKUX FapaHTUA HAMHOIO LIMpE U
KpOME CHELHATU3UPOBAHHOIO KOHCTUTYLIMOHHOTO KOHTPOJIS, IPOBOAMMOIO OpraHaMy KOHCTUTYLUOHHOW FOCTULINH,
B €r0 COCTaB BKJIIOYAIOT MHCTUTYIMOHAJBHBIA IUIACT, OOBEANHSIONH ASSATEILHOCT BBICIIMX OPIaHOB I'OCYNapCT-
BEHHOW BIJIACTH, OPraHOB IOCTUIMU U NPOKYPATYpPbI, KOTOPBIE B COBOKYMHOCTH HPEACTABISIIOT COOOH LIEIOCTHYIO
cucTteMy (KOHCTPYKLHIO, 3alIMTHBIM MexaHu3M) oxpaHbl KoHctuTynuu. VIHCTUTYT KOHCTHTYLMOHHOTO KOHTPOJIS
MOJIY4WJI IIMPOKOE NPU3HAHUE B OOJBLIMHCTBE COBPEMEHHBIX rOCYJapcTB MHUpPa, B TOM uucie U B PeciyOnuke Ka-
3axcTaH. PaccMOTpeHne KOHCTUTYIIHOHHOTO KOHTPOJIS JTaeT BO3MOXKHOCTh BBISIBUTH OCHOBHBIE 3aKOHOMEPHOCTHU €r0
MOSIBJICHUSI, IPOCIEAUTh IUHAMMKY Pa3BUTHUS, TOKA3aTh MECTO U POJIb B COBPEMEHHOHN MONUTHYECKON U MpaBOBOM
cucTeMe o0LIeCTBa.

Ki1roueBble c10Ba: KOHCTHUTYLHS, 3aKOHHOCTb, KOHCTUTYIIMOHHBII COBET, KOHTUTYLIIMOHHas O€30I1acHOCTH,
MEXyHapOAHOE MPaBO, BHYTPUIOCYJApCTBEHHOE MPaBO, CUCTEMAa TapaHTUI, KOHCTUTYLIMOHHBIA CTPOH, KOHCTH-
TYLIHOHHOE [TPABOCO3HAHUE, KOHCTUTYLUOHHAS! OTBETCTBEHHOCTb.

Information about authors:

Rakhmetulin B.Zh. — Master of Jurisprudence, Chair of Fire prophylaxis, Kokshetau Technical Institute of the Committee
for Extra Ordinal Situations of the Ministry of Internal Affairs, Kokshetau, Kazakhstan,

Rakhmetulina B.S. — Candidate of Jurisprudence, Chair of Jurisprudence, Kokshetau State University named after Sh.
Valikhanov, Kokshetau, Kazakhstan,

Nagan Winston P. — Doctor of Law, Professor of Law,Sam T. Dell Research Scholar, University of Florida, USA, Director,
Institute for Human Rights, Peace & Development

—— 184 ——



ISSN 1991-3494 Ne 4.2018

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 4, Number 374 (2018), 185—-190

JEL 343.722
Z. K. Ayupova', D. U. Kussainov’, Winston P. Nagan®

'Kazakh national agrarian university, Almaty, Kazakhstan,
?Kazakh national pedagogical university named after Abai, Almaty, Kazakhstan,
3Sam T. Dell Research Scholar, University of Florida, USA.
E-mail: zaure567@yandex.ru, nagan@w.gmail.com

LEGAL CHARACTERISTIC OF THE ILLEGAL BUSINESS

Abstract. Within development of the market relations of one of fundamental basis of economic stability of the
state is business activity. Business is the independent, initiative activity of citizens, oralman and legal entities,
directed to receiving income by use of property, production, sale of goods, performance of work, rendering services,
based on the right of private property (private business), or on the right of economic maintaining, or operational
management of the state enterprise (state business). Business activity is carried out from name, risk and property
responsibility of the businessman. Small business entities are individual entrepreneurs without formation of legal
entity and the legal entities, carrying out business, with an average annual number of workers, no more than hundred
people and average annual income not over three hundred thousand monthly settlement indicators, the corresponding
financial year, determined by the law on the republican budget and operating for January 1. Subjects of microbusi-
ness are the small business entities, carrying out private business with an average annual number of workers no more
than fifteen people or average annual income not over thirty thousand monthly settlement indicators. Subjects of
average business are the individual entrepreneurs and legal entities, carrying out business and average annual income
over 300 000 three hundred thousand monthly settlement indicators, 3 000 000-fold MRP, inclusive with the number
of workers from 101 to 250 persons. Subjects of large business are the individual entrepreneurs and legal entities,
carrying out business and answering to one or two of the following criteria: the average annual number of workers is
more than two hundred fifty people and (or) average annual income over three million monthly settlement indicator.
The state gives not only support, but also control on the introduction of the unified register.

Keywords: business activity, private property, economic maintaining, operational management, state business,
legal entity, natural person, sector of economy, subject of business, trade secret.

Entrepreneurial activity is determined by the civil legislation of the Republic of Kazakhstan as an
independent, carried out at your own risk activities aimed at systematically profit from the use of property,
sale of goods, works or services by persons registered as such in accordance with the law [1].

But how is interpreted the concept of “entrepreneurship” in the Encyclopedic Dictionary entre-
preneur: “Entreprencurship - leading independent activity of the citizens, aimed at making profit or
personal income, carried out on his behalf, under your financial responsibility, or under the legal res-
ponsibility of a legal entity. An entrepreneur may carry out any economic activities not prohibited by law,
including commercial mediation, purchase, consulting and other activities, as well as securities trans-
actions” [2].

We can findvery interesting characteristic of business, contained in the book “market entrepre-
neurship”: “Entrepreneur in the activity aims to provide the necessary combination or blend of the re-
quired personal benefit from the public good for profit. ... Entrepreneurship is an activity that is associated
with an investment in order to generate profits through a combination of personal benefit to the public
good” [3].

Having considered the above definition of entrepreneurship, we can identify the main features of the
business to be considered at a subsequent discussion of the research. The most important features of the
business, in our opinion, include:
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- Autonomy and independence of economic entities; any entrepreneur is free to make a decision on a
particular issue, of course, under the rule of law;

- Economic interest.The main objective of business - obtaining the maximum possible profit. At the
same time, pursuing their very personal interests a high profit, the entrepreneur contributes to the
achievement of public interest;

- Economic risk and responsibility. The most for any calculations verified the uncertainty, the risk
remains.

These essential features of entrepreneurship are interrelated and operate simultaneously.Article 180
of the Criminal Code of the Republic of Kazakhstan has fixed “illegal entrepreneurship”, whichhas in-
cluded in chapter 22 of the Criminal Code of the country “the crimes in the sphere of economic activity”.

The adoption of the Constitution of the Republic of Kazakhstan in 1995, enshrines the right to the
free use of each of their abilities and property for entrepreneurial and other economic activities, prompting
lawmakers to recognize that law is independent object of the criminal law protection.

From this point of view, it is clear the position of the newCriminal Codeof the Republic of Kazakh-
stan (adopted in July, 2014) about the responsibility for the various forms of abuse in the sphere of
economic activity. This Criminal Code of our country works since January, 2015. In the articles of the
Criminal Code of the Republic of Kazakhstan described the symptoms of conduct “illegal business”,
“illegal banking activity”, and “so calledentrepreneurship”.

The objectives of the criminal law are prevent the actual transfer of business activity in the sphere of
illegal or “underground” economy, and accordingly, its withdrawal from the control of the state, which
usually entails non-compliance with the legal obligations of entrepreneurs to the state and citizens.

Article 180 of the Criminal Code of the Republic of Kazakhstan is directed against this illegal busi-
ness, which is, at least, caused large-scale damage or associated with the generation of income, or carried
out with other qualifying features.

The business activity in the field of production, trade, services, production work, etc. is carried out
the statutory registration or licensing procedure. Such activities may be widespread, but the criminal lia-
bility arises only in cases where this activity represents a significant danger to the public and prohibited by
the criminal law.

Object of the crime are the social relations, governing entrepreneurial activities in good faith and
protected by the criminal law. Professor Z. A. Neznamova believes that the generic composition of the
object of the crime to the social relationships that provide the normal, established procedure for state
business. The author agrees with this definition of a generic object of illegal business [4].

The immediate object of the crime are legitimate business interests, the normal state of the economy,
the interests of customers, partners and other individuals and organizations, as well as the financial inte-
rests of the state as the result of illegal business, which creates the possibility of an uncontrolled state, its
income tax authorities.

Supporting and protecting the business, government, at the same time, ensure its legality, it exercises
control needed to ensure the interests of the state, society and the legitimate rights and interests of citizens.
The state bans or restrictions on certain activities, failure of which makes these activities illegal [5].

Article 180 of the Criminal Code of the Republic of Kazakhstan “Illegal Business” consists of two
parts. The first part of the article provides the basic structure of the offense, and the second - provides the
qualifying circumstances. The main part of the offense is delimited by the character action.

Implementation of business activity without the registration or without a special permit (license) in
cases where such a permit (license) is required, including any acts constituting the registration or permit
entrepreneurial activity or inactivity, consisting of dereliction of duties imposed by law.

This procedure is characterized by three features: the commission described the wrongful act of
socially dangerous consequences in the form of a large damage that is caused to the citizens, organizations
or the state, and a causal link between the act and the damage incurred.

The objective side, along with the acts, also includes the removal of a large amount of income.

Identify signs of illegal business, the legislator has provided, and form the commission of the act:

1) Carry out business activities without registration;

2) Carry out business activities without a special permit (license);

3) Carry out business activities in violation of the licensing conditions.
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The first form - entrepreneurial activity without registration. Under the entrepreneurial activity
without registering means occupation without evidence produced in due course. The status of the entre-
preneur acquired after registration. This is a mandatory requirement of the current legislation (Articles 25,
52, 53, 54 of the Civil Code of the Republic of Kazakhstan).

The order of business registration of the citizens defined in Art. 25 of the Civil Code of the Republic
of Kazakhstan, the procedure for registration of business entities engaged in commercial activities, defined
in Art. 53. A citizen has the right to engage in entrepreneurial activities without forming a legal entity
from the moment of state registration as an individual entrepreneur. The head of a peasant (farmers) eco-
nomy, carrying out activities without establishing a legal entity, an entrepreneur from the moment of state
registration of a peasant (farmers) economy. Since then, the activity becomes legitimate enterprise.
Therefore, it is illegal entrepreneurial activity without any registration or before the date of registration.

Implementation of business activity without registration: such activities prior to the submission of
documents required for registration, or even after the filing of such documents, but before it was an act of
state registration of such activities (if such act had taken place).Justified refusal to register the business
makes last illegal.

Entrepreneurial activity is illegal and is recognized in the event that its activity is carried out in the
period of appeal against the decision to refuse registration (before the entry into force of the court that the
denial of registration to be unfounded, of course, provided that this decision took place) [6].

The offense is missing if entrepreneurial activity is registered in accordance with the law changes and
additions to the constituent documents, or changed the legal form of the company (except for enterprises
with the foreign investment).

The second form of the analyzed crime — carry out business activities without a special permit in ca-
ses where such permission is required.An entrepreneur may carry out any activities, as defined in the Charter.
The only exceptions are for those activities, which are prohibited by the law of the Republic of Kazakhstan.

Certain activities require a special permit. In Kazakhstan, the main list of these activities and the
procedure for obtaining a license contained in the decree of the Government of the Republic of Kazakh-
stan dated January 14, 2016“On licensing of certain activities” [7]. Resolution of the Government ap-
proved a list of activities licensed in the territory of regions, cities of regional importance, which include:
medical practice (except for the treatment of patients suffering from infectious and oncological diseases),
public demonstration of films and videos, the organization and content of sweepstakes and gambling
institutions, activities for the production of food, veterinary practice and pharmaceutical activity, motor
activity of passenger in the maintenance and operation of gas stations, tourist and excursion activities, etc.

Licensing of specific activities provided by separate laws and regulations of the Republic of Kazakh-
stan. For example, the law “On private detective and security activities”, Law of the Republic of Ka-
zakhstan “On Education”, the Law “On psychiatric care and guarantees of citizens' rights in its provision”
and others. In accordance with the requirements of law, entrepreneurial activity is illegal if carried out at
all without a license or during the execution of the license prior to its receipt.

The third form of the analyzed crime is to carry out business activities in the violation of the licensing
conditions. Breach of license — it's non-compliance in the implementation of business requirements
specified in the special permit (license). This form of crime will occur if a person with a license for a cer-
tain kind of activity will begin to engage in other activities. For example, a doctor with a license to engage
in private medical practice begins to treat patients suffering from cancer or veterinarian having a license to
engage in veterinary practice. Of course, it treats people. Violation of the licensing terms can be expressed
in the business in the area, where the activity permitted by license or after the expiration of the license
prior to its extension.

However, the commentary to the Criminal Code of the Russian Federation A. E. Zhalinsky believes
that such a sign of illegal business as activities not specified in the license, it is necessary to refer to a
breach of licensing conditions. We believe that the above topic refers to business without a special permit.

If the employer for violations of the law deprived of the license, the continuation of its business
activities should be classified as a business without the special permit.

It is well known, that the crime is an alternative structure. It will be completed or after the effects
have come in the form of large-scale damage to the citizens, organizations or the state. Therefore, the
construction of the objective side of the crime being analyzed by the material and formal elements.
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Illegal business, causing major damage to the citizens, organizations or the state, is the composition
of the material, since the crime is considered to be completed as soon as major damage. Illegal business,
combined with the generation of income in a large amount is formal structure, and therefore considered as
completed from the moment of committing any of the specified disposition. Article 180 of the Criminal
Code of the Republic of Kazakhstan involves the illicit extraction of income in a large amount. Under this
article was recognized a large amount of income, the amount of which exceeds two hundred times the
minimum wage. However, the definition of large-scale damage caused by illegal business to individuals,
organizations or the state, has not received a legal interpretation and is estimated category.

Recognition caused by an individual entrepreneur or a commercial organization major damage
depends on their financial position, extent and quality of the property caused by physical, organizational
and other damage. Recognizing the damage major decided by the court, based on the specific circum-
stances of the case. Below we take a look on especially illegal business qualifications related to the defi-
nition of major damage.

The subjective aspect of illegal business is determined by the fault of a direct or indirect intent. The
perpetrator is aware that engaged in business without registering, or carries on business, for employment
which requires a special permit (license) or that is engaged in this activity in violation of the licensing
conditions, foresees the possibility or inevitability of causing large-scale damage to the citizens, organi-
zations or the state, and wishes or deliberately admits causing such damage, or is indifferent to it. The of-
fender may also be aware that extracts from illegal activities income on a large scale and wish the extract.

So, if it's illegal business, causing large-scale damage to the citizens, organizations or the state, is
directed into a person in any form of intent. For example, the possible harm to human health as a result of
negligence employment medical practice in violation of licensing conditions.

The subject of the crime can be both general and specific. The subject of the crime can be imputed to
any individual, i.e., the citizen of the Republic of Kazakhstan, a foreigner or a stateless person who is
required to register as an entrepreneur or to obtain the appropriate license to engage in certain activities.
The subject — a person capable of the actions to acquire and exercise civil rights, create for themselves
civic duties and perform them (civil capacity), including carrying out business activities.

The subject of the business activities in the case of violation of the licensing terms can lose the
license. In the Republic of Kazakhstan making business with the individual person is possible only if he
has almost achieved eighteen years old (Art. 20 of the Civil Code of the Republic of Kazakhstan).

Professor Z. A. Neznamova believes in entrepreneurial activity without registration of the subject of
the crime may be any person who has attained 16 years of age. The legal literature concerns age limit cul-
prit (sixteen or eighteen years of age) lost the urgency in connection with the introduction of the civil law
concept of “emancipation”.

Part 2 of Art. 180 of the Criminal Code define aggravating circumstances of illegal business. They
are: illegal business activity by an organized group, gaining income on a large scale, entrepreneurial
activity by a person previously convicted for illegal enterprise or illegal banking activity.

According to Art. 35 of the Criminal Code of the Republic of Kazakhstan, the crime committed by an
organized group, if it was committed by a stable group of the persons, who combined beforehand to com-
mit one or more crimes. This variety is peculiar complicity professionalism and stability. Organized group
is characterized by mandatory signs, which should include the preliminary agreement and sustainability.

Sustainability refers to the presence of an organized group of permanent links between the members
and the specific methods of the preparation or commission of one orseveral crimes. On the stability of this
criminal association indicates the duration of its existence in time. This may be the time elapsed since the
formation of the group until the moment of the first of its participants planned crimes. This may be a
period of time within which its members committed crimes. At the same time the length of the existence
of such a group over time indicates a high degree of consistency in the criminal conduct of its participants.

In addition with the high degree of coherence and stability of the relations between the members of
an organized group could indicate the existence of a plan of criminal activity labeled it the roles and
functions of individual acts and operations. At the same time sustainability of links between the members
of an organized group reflects not only the high degree of consistency of their behavior, but also the level
of isolation, isolation from society, the criminal formation (with its own rules of communication, chain of
command, discipline, etc.).
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In the conclusion we would like to note, that each organized group is no longer just a participant in it,
as a member regardless of the location and functions allocated to it in the implementation of the plan of
criminal activity. This conclusion is confirmed by the fact that the law does not limit the participation in
an organized group, or only the performing co-member actions, as is the case with “a group of persons”.
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K YITTBIK JbIK yHHBepcuTeTi, KyKbIK kadeapackl, Anmarsl, KCTaH,
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3AHCBI3 KOCIHIKEPJIKTIH K¥KBIKTBIK CUITATTAMACBI

AHHoTanusi. HapbIKTHIK KaThIHACTAD JaMYbIHBIH IIEHOEpPiH/Ie MEMIIEKETTIH 3KOHOMHKAIBIK TYPaKThUIbIFbIHBIH
ipresi Heri3aepiHiH O0ipi KOCIIKEPIIK KbI3MET 00JIbIN Ta0buTa el KocinKepimik, JKeKe MEHIIK KYKBIFbIHA (KEKE KOCiI-
KEpJIiK) HeMece IapyallibUIbIK KYPrizy HeMece MEMIIEKETTIK KOCIITOPhIHAAP/IbI XKee 0acKapy KyKbIFbIHA HeTi3/1en-
reH (MEMJIEKETTIK KOCIMKepIIiK), MYJIKTI naiianany, Tayapiaap/ibl OHIIpy, cary, dKYMbICTap/ibl OPBIHIAY, KbI3METTEP
KepceTy apKbUIbl Ta3a TaObICTHI allyFa OarbITTalIFaH a3aMarTap, OpajiMaHIap MEH 3aHJIbl TYJIFalap/blH 0acTaMallbLl,
’Keke KbI3MeTi 0oJibIn Tabbiiaapl. Kocinkepinik KbI3MET KOCIITKEP/IiH TOYEKeIIIKKe HKOHEe MYJIKTIK jKayarKepIliirine
OaiinaHbICThI XKy3ere achlpbuiaibl. [1laFbiH KCIKepITik CyObeKTUIep] peciyOIIMKATIBIK OI0/DKET Typasibl 3aHMEH OeKi-
TIJITEH JKOHE THICTI Kap Kbl KbUIBIHBIH | KaHTApbhIHIA COUKEC KEJIETIH OpTallla aiIbIK Ta0BICHI AfJIBIK €CENTIK KOPCET-
KIIITIH yII MbIHHAH Oip OeJIiriHeH JKOHE OpTallla ailJIbIK KhI3METKEpPJICp CaHbI JKY3 aJaMHaH aCMaWThIH 3aHIbI TYJI-
FaJiap »oHe 3aHJIbl TYJIFagapabl KYpMal KOCIIKEPIIKTI KYPri3eTiH jKeKe KIcinmKkepiep O0OJIbI Ta0blIa bl

MHUKpOKSCIKepITiK CyObeKTiIepi OObIN KbI3METKEPIIEPiHiH OpTallla )KbUIIBIK CAaHbl OH OECTeH HeMece opTailia
AMITBIK TaOBICHI AIJIBIK €CENTIK KOPCETKIII OThI3 MBIH aCIANTHIH KEKe KOCITKEPIIIKTI )KY3€re aChIPaThIH IIaFblH KOCIIT-
KEpJIKTIH cyObekTinepi Tadbuiaabl. Opra KOCIIKepIliK CyObheKTiepl KOCIMKEPIIKTI )KYPri3eTiH KbI3METKepJiep CaHbl
101 amamuan 250 agamra aeitin oprama xbutblK Tadbicel AEK 3 000 000 eceneHreH MeJiepiH KOCKaHIarbl OpTa-
1ra aiielK ecenTik kopcetkimTiy 300 000-actam TaOBICHI Oap KeKe KACIKepJIep )KOHE 3aH bl TYJIFasap OOJIbIT Ta0bI-
nazel. Ipi kocimkepiik cyObeKTiepl KOCIMKepIIiK KbI3METTI JKy3ere achIpaThlH jKOHE Kejleci KpuTepuitaep iy Oipeyin
HeMece eKeyiH KaHaraTTaH/bIPAThIH JKEKe KACIIKepJiep MEeH 3aHJibl TYJIFanap OOoJbIl TaObLIa bl: KbI3METKEPIePAiH
opTalla XbUIJBIK CaHbI €Ki JKY3 €IyACH acajibl )KoHe (HeMece) OpTalla XKbUIIBIK TaOBIChI AilJIbIK €CENTIK KOPCETKIII-
TIH YII MHJUIMOH €CE/IeH acTaMbIH Kypaii/ipl. MeMJIeKeT TeKk KaHa KOJIJay KepCceTill KaHa KOMMaii/ibl, COHbIMEH Karap
OipbIHFail TI31IIM €HI13y apKbUIbI OAKbLIAY/IbI XKY3eTe achlpabl.

Tyiiin ce3aep: KocIimKepIIiK KbI3MET, J)KEKe MEHIIIIK, MapyallblIbIK XKYPri3y, xKeaen 6ackapy, MEMIICKETTIK Ko-
CIIIKepIIIK, 3aHIbI TYJIFA, KEKETYJIFa, IKOHOMHUKA CEKTOPbI, KICIMKEPIIiK CyObEKTICl, KOMMEPIHSIIBIK KYITHS.
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IMPABOBASI XAPAKTEPUCTHUKA HE3AKOHHOI'O NIPEAIIPUHUMATEJIBCTBA

AnHoTanus. B pamkax pa3BUTHS PBIHOYHBIX OTHONICHWH OJHON W3 (h)yHIAMEHTAIBHBIX OCHOBOW IKOHOMH-
YEeCKOH CTaOWMIBHOCTH TOCYAapCTBa SIBIICTCS NPEANPUHUMATEIBCKAS JICATEIBHOCTh. [IpeApHHUMATEIHCTBOM SIB-
JISIETCSI CAMOCTOSTENIbHASI, MHUIIMATUBHAS JCATEIBHOCTh MPAXKIaH, OPAIMAHOB U IOPHIMYECCKUX JIMII, HAIIPABICHHAS
Ha TOJIyYeHUE YUCTOTO JIOXO/a MyTeM HCIOIb30BAHUS UMYILECTBA, IIPOU3BOJICTBA, MPOAAXKHU TOBAPOB, BBHIMTOIHEHHUS
paboT, oka3aHHs yCIIyT, OCHOBaHHAs Ha MpaBe YacCTHON COOCTBEHHOCTH (YaCTHOE MPEIIPHHUMATENHCTBO) JINOO Ha
MpaBe XO3SWCTBEHHOTO BEJCHUS MJIM ONEPAaTHBHOIO YIPABJICHHS IOCYAapCTBEHHOTO MPennpusThs (rocyaapCcTBeH-
HOE MpEeANPUHUMATEIbCTBO). [IpeanpruHuMarenbcKkas IesITeNbHOCTh OCYIISCTBISIETCS OT UMEHH, 33 PHCK M IOJ
MMYILECTBEHHYIO OTBETCTBEHHOCTH IpeanpuHuMatess. CyObekTaMyu Majoro npeArnpuHUMATENbCTBa SBISIOTCS UH-
JTUBUIyaTbHBIC TPEANPUHUMATEN 0e3 00pa30BaHMs OPUANICCKOTO JIUIA U IOPUIUYCCKUE JIUIA, OCYIICCTBIISIOIINE
MpeANPUHIMATEIBCTBO, CO CPEJHEr0I0BOI YMCICHHOCThIO paOOTHUKOB He OoJiee CTa YEJIOBEK U CPEIHEr0JJOBBIM
JIOXOJIOM HE CBBIIIE TPEXCOT THICIYCKPATHOTO MECSYHOTO PACUCTHOTO MOKA3aTels, yCTAHOBICHHOTO 3aKOHOM O pec-
myOJIMKAaHCKOM OFOJKETE U JICHCTBYIOMIEro Ha | sSHBapsi COOTBETCTBYOIIEro (hrnHaHCOBOTO rojga. CyObheKTaMu MUK-
POIIPEIIPUHIMATENBCTBA SIBITIOTCS CYOBEKTHI MAJIOTO MPEIIPUHIMATEIECTBA, OCYIIECTBIMIONINE YaCTHOE MPEJ-
MPUHUMATENBCTBO, CO CPEIHETOA0BON YUCICHHOCThIO paOOTHUKOB He OoJiee MSTHAATH YEIOBEK MM CPEAHEr0/10-
BBIM JIOXOJIOM HE CBBIIIE TPH/ATH THICSUYEKPATHOTO MECSYHOrO PacdeTHOro mokaszarens. CyObekTaMu CpegHero
MPEANPUHIMATEIbCTBA SBJISIOTCS WHIUBHIYyAbHBIC NPEANPUHUMATEIN U IOPUANYECKUE JIMIA, OCYINECTBISIIOLINE
MPEeANPUHUMATENHCTBO, U UMUK cpenHerooBoi goxos cBbime 300 000 TpeXcoT THICTYEKPATHOTO MECSIHOTO
pacuetHoro nokasarens, 3 000 000-kparnoro MPII BkItOUHTENHHO, C KOJIMYECTBOM paboTHUKOB oT 101 m0 250 ye-
noBek. CyObeKTaMu KpYITHOTO MPEAIPUHIUMATEbCTBA SBJISIOTCS MHANBUYAIbHbIE TPESANPHUHUMATENN U FOPUIUYEC-
KHC Jinila, OCYIIECTBIIAIOMNE MMPEANPHUHUMATCIIBCTBO U OTBEYAIOIINUE OJHOMY HJIKM ABYM U3 CICAYIOIUX KPHUTCPUCB!:
CPEIHEroJIoBasi YMCIEHHOCTh pabOTHHKOB Oojiee JBYXCOT MSTHIECATH YEJIOBEK W (MJIM) CPEJHEroJ0BOM J0XO0.
CBBIIIIE TPEX MIJUIMOHHO KPAaTHOTO MECSYHOIO PAcUeTHOTO IMoKa3arens. [ ocymapcTBO OKa3bIBaeT HE TOJBKO IMOJ-
JIEPHKKY, HO TAKKE M OCYIIECTBIISIETE KOHTPOJIb ITyTeM BBEJCHHUS SAUMHOTO PEecTpa.

KiroueBble cJI0Ba: NpeANPHHAMATEIBCKAS EATCIBHOCTD, YaCTHAS COOCTBEHHOCTD, XO3IHCTBCHHOE BEJICHUE,
OIIEpPaTUBHOE YIIPABJICHUE, TOCYIAPCTBEHHOE MPEATPHHUMATEIBCTBO, FOPUANICCKOE JTUIO, (PH3UIECKOE JIHIIO, CEK-
TOp SKOHOMHUKH, CYOBEKT MPEANPUHUMATEIbCTBA, KOMMEpPUYECKast TalHa.
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NATIONAL BANK OF UKRAINE AND NATIONAL COMMISION
OF SECURITIES AND STOCK MARKET AS THE MAIN REGULATORS
OF UKRAINE FINANCIAL MARKET FUNCTIONING

Abstract. The article focuses on the basic principles of powers of Ukraine National Bank and National Com-
mission of Securities and Stock Market as the main regulators of functioning of Ukraine financial market. The
mechanism of state regulation of financial market has been determined on the basis of sector model; it helps to stipu-
late the main directions of forming development strategies of financial market. The problems restricting the powers
of the main regulators on the financial market of Ukraine have been found. The state of financing the activity of
regulators in state budget of Ukraine and the peculiarities of generating continuum of the sources for replenishing the
budget according to the profile has been analyzed.

The basic measures to improve the performance of functions in the conditions of joining the European Union
have been proposed. The necessity of creating a mega-regulator as an integral part of forming an effective policy of
regulating the financial market has been substantiated.

Keywords: regulator, national bank, financial market, expenditures, Ukraine, control and supervisory bodies.

Introduction. The problems of changing the powers of certain control and regulation bodies in the
financial market are extremely relevant in the context of modern globalization processes and the mani-
festations of crisis phenomena. Considering the innovations carried out by Ukraine and the National Bank
of Ukraine (the NBU), there is the task of analyzing contemporary changes in the legislative and regu-
latory framework to understand further development of Ukraine financial market. Bringing the legislative
framework of Ukraine, in relation to the regulation of financial market, to international standards creates
the ignorance of business entities with their rights and responsibilities regarding their participation in the
financial market.

Despite the broad outline of the issue being studied in the works of national and foreign scholars,
there is a need to further study the theoretical and practical principles for the distribution of powers of
regulatory and supervisory bodies in the financial market of Ukraine due to the innovations in the policy
of the state and the NBU.

The goal of the research is to identify the impact of changes in the legislative framework on financial
market regulation and the allocation of functions between different participants in control, supervision and
regulation.

1. Legal background. The conducted scientific analysis of literary sources shows that the creation of
an effective mechanism of state regulation of financial market is important for ensuring the development
of financial market as a determining sector of the economics and the protection of its participants. The
construction of a system of interconnections between financial institutions in the process of implementing
their functions, which determines the effectiveness of the functioning of the financial market, is of
particular importance [1].

The mechanism of the state financial market is constructed on the basis of a sector model, i.e. the
system of regulation is three-level: the regulation of bank activity is carried out by the National Bank of
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Ukraine; the regulator of the market of securities is National Commission of Securities and Stock Market
(NCSSM); the activities of other financial intermediaries and financial companies (insurance companies,
credit unions, non-state pension funds, etc.) are regulated by the National Commission which carries out
state regulation in the field of financial service markets (NCSRFSM). The NBU as a regulator is indepen-
dent of the government and economically independent; and the activities of the other two are coordinated
by the Cabinet of Ministers of Ukraine.

Therefore, there was a need to reorganize such a system of nonlinear subordination of state regulation
of financial markets.

The initiator of the changes in the structure of supervising the market of financial services is the NBU
since insurance companies, credit unions, leasing companies, investment companies and other financial
companies usually make all payments through bank accounts. However, the reporting of these financial
institutions is scattered and submitted to other regulating bodies.

This approach is proposed in the draft of Comprehensive Program for the Development of the Uk-
raine Bank System for 2015-2020 (hereinafter referred to as the Program) [5]. According to this program,
the NBU will perform the part of mega-regulator and exercise the prudential supervision on key financial
markets of the country. The consolidated supervision of domestic financial markets is believed to enable
timely and more efficient diagnosing of high risks and thus to prevent crisis processes in the financial
system; and the high level of independence and accountability of the central bank will increase confidence
in regulatory measures.

Creating the only mega-regulator of the financial bank based on the Department of bank supervision
of the Ukraine National Bank and the National Commission performing state regulation in the sphere of
financial service markets is also initiated according to the introduction of norms and principles of the
Comprehensive Program for the Development of the Ukraine Bank System till 2020 approved by the
Resolution of the Board of the Ukraine National Bank dated by June 18, 2015, No. 391 [4].

According to this program, it was planned to give the powers to regulate financial markets to three
bodies of state regulators. In 2016, Law of Ukraine “On Amendments to Certain Legislative Acts of Uk-
raine Concerning the Consolidation of Functions of State Regulation of Financial Service Markets” with
the aim of optimization and more effective work of state bodies of supervision and regulation [6]. The
goal of the draft law was to optimize the work of state control and supervision bodies.

With the adoption of this draft law, the changes were extended to the main legislative acts regulating
the activities of participants in the financial market.

The main change that can be tracked in the legislative framework is the elimination of the National
Commission that carries out state regulation in the field of financial service markets and the division of its
functions between the NBU and the NCSSM.

2. Systematic analysis of the law. Considering the current trends in the domestic financial market
and globalization processes in the economics, we believe that in order to develop and improve functioning
of financial market, the mechanism of its state regulation needs to be improved.

Taking into account the adoption of the Ukraine Law “On Amendments to Certain Legislative Acts
of Ukraine regarding the Consolidation of Functions of the State Regulation of Financial Service
Markets”, changes occurred in the function distribution of the regulatory institutes of the NBU and the
NCSSM (table 1).

The changes were significantly extended to the Law of Ukraine “On the National Bank of Ukraine”,
which expanded and extended the powers of the authority to regulate financial markets.

It is necessary to draw attention to the fact that the method of standards and codes has recently had
greater influence on functioning of national financial markets and their integration into the global financial
markets.

In this context, it is necessary to highlight firstly the method of standards and codes, which regulates
the functioning of the financial market.

The mentioned method was called “soft law” in practice that is the regulation, which is based not on
legal norms and rules defined by the legislation and state regulation bodies, but on voluntarily accepted
norms and rules; failure of which will lead to loss of reputation and non-recognition by the society. In this
case, the elements of “soft” legislation can be successfully combined with the rules and regulations,
established by law.
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Table 1 — Function distribution of the regulatory institutes of the NBU and the NCSSM

National Commission for State Regulation
of Financial Market Services

NBU and NCSSM

Supervised on a consolidated basis for non-bank
financial groups, whose predominant activity is
carried out by financial institutions.

The NBU monitors, on a consolidated basis, banking groups,
as well as non-bank financial groups, except for financial
groups, whose predominant activity is carried out by financial
institutions supervised by the NCSSM.

Carried out the state regulation of financial service
markets in relation to other financial service
markets.

State regulation of financial service markets is carried out:

by the NCSSM, on activity in the markets of securities and
derivatives, professional activity in the stock market;

by the NBU, regarding activities in the market of banking
services and activities.

Inspected the activities of financial service market
participants (except for financial service custo-
mers), their affiliated and related parties.

Within its powers in the field of state regulation of the markets
for non-banking financial services, the NBU has the right to
audit (inspect) the activities of financial market participants
(except for financial service customers), their affiliates and
related persons.

Cooperated with international organizations, state
bodies and non-government organizations of fo-
reign states on questions within its competence.

Within its authority in the field of state regulation of the mar-
kets for non-bank financial services, the NBU cooperates with
international organizations, state bodies and non-government
organizations of foreign states on matters within its compe-
tence.

Issued licenses for the implementation of financial
institution transactions within its competence.

Within the scope of the powers in the field of state regulation
of non-bank financial service markets, the NBU issues licen-
ses for financial institutions to carry out operations.

Set up requirements for the auditors who audit
entities of non-state pension provision.

Establishes the requirements for auditors who carry out the
audit of legal entities of the subjects of non-state pension pro-
vision of the NCSSM.

Acted as the authorized body for organizing the
formation and circulation of credit histories.

The NBU acts as the authorized body to organize the forma-
tion and circulation of credit histories.

Carried accounting of mortgage coverage and
transactions with it for the issuers of non-bank
financial institutions.

Mortgage coverage and transactions with it are accounted by
the NCSSM.

Exercised functions of state regulation, supervision
and control in the field of issue and circulation of
mortgage bonds, concerning the activities of non-
bank financial institutions.

State regulation, supervision and control in the issue and circu-
lation of mortgage bonds and activities of financial institutions
are carried out by the NCSSM.

Accepted information on administrative offenses
by participants in financial markets, except for
banks.

Information and other legal requirements regarding admini-
strative violations by financial market participants are submit-
ted to the NBU.

Supervised and determined the procedure for es-
tablishing an insurer.

Functions and rights concerning supervision and procedure of
establishing an insurer pass to the NBU.

Prudential supervision regarding established crite-
ria and standards.

The NBU establishes guidelines for prudential supervision
regarding the established criteria and standards of financial
institutions.

Compiled by the author on the basis of [6-8].

The main principles of state regulating and functioning of financial market in Ukraine must comply
with the principles developed by the international organizations in the sphere of control in supervision of
financial markets, namely, the Basel Committee on Supervision of Bank Activities, the International
Organization of Securities Commissions (IOSCO) and International Association of Insurance Supervisors
(IAIS), the Financial Action Task Force (on Money Laundering) (FATF) and the Committee on Payment
and Settlement Systems (CPSS). The essence of these principles is to ensure transparency, financial sustai-
nability, solvency and responsibility. If these principles are adhered by the national financial systems, the
global financial market will function stably [6-8].
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We can conclude that the financial market in its development entered a new strategic stage, as there
have been changes in many legislative acts regulating the activities of both financial institutions and the
state, in the person of the bodies of state regulation of financial markets.

3. Analytical data. With the change of legislation, changes should be made in the process of fund
allocation for the activities of financial market regulators. Therefore, there is a need for a more in-depth
analysis of budget expenditures in order to identify the main areas of funding (table 2).

Table 2 — Budget expenditures for financing the main regulators of financial service market for 2015-2018

(UAH million

s [ s [y [ o | Do | Do | i
gﬁg’ﬁaﬁfxmissm of Securitiesand | 1) 5 | 534 | 869 | 1260 10.4 33.5 39.1
National Commission for the regulation 259 274 529 80.0 15 248 278

of financial service markets

Compiled by the author on the basis of [9—11].

Table 1 shows that expenditures from the budget for the financing of the NCSSM and the National
Commission of Financial Services considerably increased for the analyzed period. The expenditures for
the maintenance of state regulators in 2016 did not significantly increase, and in 2017-2018, there is a
rapid growth, namely:

- In 2016, the National Commission of Securities and Stock Market received expenditures by
19.43% more than in 2015, in 2017 - by 38.58% than in 2016, and in 2018, an increase of expenditures is
planned by 30.97% more than in 2017.

- The National Commission for State Regulation of Financial Services markets received financing
from the budget by 5.37% more in 2016 than in 2015, increased by 47.67% in 2107, and in 2018, it is
planned to increase expenditures by 34, 71% than in 2017.

The analysis of the expenditure distribution for 2015-2017 and the plan for 2018, show that budget
expenditures significantly increased while transferring the functions from the National Financial Service
Commission to the NBU and the NCSSM. In our opinion, such a division is not effective in terms of using
budget funds.

We determine the ratio of expenditures of state bodies concerning the regulation of financial service
markets to income received from their activities by the country's budget.

B National Commission of
Securities and Stock

PV Y NV, e X 'o/eNe)

1 1 1 1

Market

wn wn n wn wn wn
o g o g L g m Na; ..
E 2 3 2 E = ational Commission for
= % —é % S % State Regulation of
g [ g [ g ~ Financial Service
s i s Markets

2015 2016 2017

Figure 1 — Expenditure share of financial services market regulators to GDP of Ukraine for 2015-2017
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For further understanding of the situation, we will analyze the financial activities of the NBU as a
mega-regulator in the system of the state regulation of financial markets.

The main difference between the National Bank of Ukraine and the National Securities and Stock
Market Commission and National Commission for State Regulation of Financial Service Markets is the
fact that the NBU is the only state regulator that generates significant revenue in the budget rather than
expenditures (table 2).

Table 2 — Analysis of the NBU profit, which is transferred to the budget of Ukraine for 2015-2017
(UAH million)

2015 2016 2017
Expenditures 47 035 30 053 30025
Revenues 85199 74 432 74 425
Profit 81325 68 453 68 425
Funds transferred to the budget of Ukraine 38 164 44379 44 400
Compiled by the author on the basis of [12—14].

According to the results of financial activity, the NBU transferred 38 164 million UAH to the budget
in 2016 from the profit of 2015 and 44 379 million UAH according to the results of 2016. In 2018, the
Ukraine Ministry of Finance plans that the NBU will remit funds in the amount of 44 400 million UAH to
the budget.

Thus, the NBU, from the financial and economic point of view, is the most promising body for assu-
ming the primary responsibility for regulating the financial services market.

4. Discussion. The analysis of the power distribution of the National Commission of Financial Ser-
vice between the NBU and the NCSSM and the formation of expenditures for the function performance of
the state regulation of the financial market showed several inconsistencies, namely:

1. Uncertainty in the further activities and functions of the National Financial Service Commis-
sion. The further role of the National Commission of Financial Services is not substantiated in the legis-
lative acts confirming the transfer of powers to the NBU and the NCSSM. It means that this body will
function without an effective and clearly defined goal, which is ineffective in terms of public authority
management.

2. Unclear distribution of the Ukraine budget among state financial market regulators. In the
budget of 2017, funds from the budget of Ukraine were allocated to the National Financial Services
Commission irrationally to the Law of Ukraine “On Amendments to Certain Legislative Acts of Ukraine
regarding the consolidation of the functions of state regulation of financial service markets”. Besides the
unclear allocation of funds, there was a problem of the unjustified increase in funding to the state
regulatory body, for which any functions were not legally established.

To resolve the issue of effective cooperation on the regulation of the financial market by the National
Bank of Ukraine and the National Commission on Securities and Stock Exchange, with the support of the
EBRD, it is planned to establish an external project office that will coordinate and synchronize the actions
of all participants in the process of reforming the financial sector of Ukraine, namely: strategic planning
within the framework of the transformation of financial sector regulators; lending renewal, including the
introduction of effective mechanisms for protecting creditors’ rights and the work with problem assets;
developing the market of FinTech; increasing the financial competence of the Ukraine population;
enhancing the protection of rights of financial service consumers; improving the corporative management
of financial sector participants; developing the infrastructure of financial sector; strengthening coor-
dination between financial sector regulators [12].

Conclusions. The emergence of a number of problems during the implementation of modern reforms
is largely due to the lack of an integrated, systematic and planned approach to their practical implemen-
tation. The revealed discrepancies should not be an obstacle to the full functioning of the state financial
market authorities, but should be taken into account and eliminated, in order to increase the efficiency of
the activity.
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Figure 2 —The ratio of expenditures and revenues of the state regulators of financial markets.
Compiled by the author on the basis of [12-19].

Bringing the Ukraine legislation to the international standards concerning the function distribution of
the financial service market between the NBU and the NCSSM will improve the efficiency of the super-
vision system of financial market objects, will ensure bringing the function to the universal standards on
all segments of control by the state authorities.

Positive moments of the proposed reform can be made by reducing the number of control bodies in
the financial service market, which, in its turn, will result in a corresponding reduction in the number of
regulatory acts, better coordination of the regulator within a single body. However, we get more negative
effect - instead of realizing the chance of a real reform of non-bank financial sector, they offer the usual
mechanical transfer of the Commission's powers to the NBU.

The analysis of the Ukraine budget expenditures on the state regulators of the financial service
market shows positive consequences in the elimination of the National Commission of Financial Services,
since there is an annual substantial economy in 52 234.7 thousand UAH.

The main negative point can be determined that the National Bank will concentrate all functions of
influence on the financial market immediately: methodological, control, and emission ones. In fact, it is
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about creating the “regulator-monopolist” monopolizing all power in the person of the National Bank. Due
to the high corruption in Ukraine, it will lead to control of the entire financial market in the hands of
politicians.

In addition, the NBU specialists do not have practical experience in regulating the non-bank financial
services market, which may pose a threat to excessive state interference in this area and negative trends in
the form of market stagnation.

The Law did not cover one more aspect, namely, the fate of the workers of the eliminated structure.
Most likely, we will witness that people from the National Commission of Financial Services will simply
become employees of the NBU and will carry out the same work.

In general, the reform of reducing the number of regulators appears to be negative. The mechanical
transfer of functions from one controlling authority, with its subsequent elimination, to another, is a quan-
titative component of reducing the state pressure on financial activities, but not a qualitative one. The main
problems associated with corruption, for example, issuing financial licenses to unscrupulous companies,
further supporting of these companies for a part of profits; the ordered custom checks of competing com-
panies; illegal orders and sanctions; will not disappear if taking into account the proposed changes.

In addition, an incomplete “reform™ can even lead to increasing the number of officials and the cost
of maintaining the body. The termination of the National Commission of Financial Services activity and
the transfer of its powers to another body, the NBU, will not significantly affect the financial market, as
the law does not specify how exactly the National Bank will pursue its regulation policy for non-bank
financial institutions.
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YKPAHUHA YJITTBIK BAHKI )KOHE BAFTAJIbI KAFA3/IAP ’KOHE
KOP HAPBITBI ’KOHIH/IEI'T YJITTBIK KOMUCCHUSICBIHBIH EJIJIEI'T KAPKbBI
HAPBIKTAPBIHBIH )K¥MbIC ICTEYIH PETTEYIII PETIHJE

B. O. llypummn', B. IT. Tmeipsi?, C. C. Moasx’

'Yepracckoe PY ITAO KB «IIpuBat6ank», Yepkaccsr, YKpanHa,
2‘lepmccxﬂfd yaebHo-HaydHbIH HHCTUTYT [ BY 3 « YHHBEpcHTET 0aHKOBCKOTO Aeiay, Yepkacchl, YKpanHa

HAIIMOHAJIbHBIN BAHK YKPAUHBI 1 HAITMOHAJIBHASI KOMUACCHSA
IO HEHHBIM BYMAT'AM U ®OHJIOBOMY PBIHKY KAK OCHOBHBIE PEI'YJISITOPBI
OYHKIMOHNUPOBAHUSA ®PUHAHCOBBIX PBIHKOB CTPAHBI

AnHoTanmsl. B cratee paccMOTpeHBl OCHOBHBIE JICHCTBYONIME MOJTHOMOYMs HanponansHoro 6anka YKpauHsI
n HarmmonanbHON KOMHCCHH 1O IIEHHBIM OymaraM M (JOHOOBOMY DPBIHKY KaK OCHOBHBIX PETYJIATOPOB (PyHKIHO-
HUPOBaHMS (PMHAHCOBOTO phIHKA YKpauHbl. OnpeneneH MeXaHn3M rocyJapcTBEHHOTO PEryIupoBaHus (PUHAHCOBOTO
pBIHKA Ha OCHOBE CEKTOPHOM MOJIENIH, YTO IO3BOJMIO 00OCHOBaTh OCHOBHBIEC HANpaBJiIeHUsI (POPMHPOBAHMS CTpa-
TETUH Pa3BUTHS (PUHAHCOBOTO PHIHKA. BBIABICHBI MpOOIEMBbI B 3aKOHOJATENBCKOW 0a3e, KOTOPbIE OTPaHUYUBAIOT
IIOJIHOMOYHSI OCHOBHBIX PEryJATOPOB Ha (DUHAHCOBOM pBIHKE YKpauHbl [IpoaHann3upoBaHO cOCTOsHUE (HHAH-
CHPOBaHMS AEATEIBHOCTH PETYJIATOPOB U3 TOCYIAPCTBEHHOTO OXO/KeTa YKpauHbl M OCOOCHHOCTH I'€HEepaluu KOH-
TUHYYMa UCTOYHHKOB IONOJIHEHUsI OFOJKETa B COOTBETCTBHH C UX NMPOQIIEM pabOThI.

[TpensokeHbl OCHOBHBIE MEPONPHSTHUS MO YIIyUIICHHIO BHINOJIHEHHsT QYHKIMH B yCIoBHAX BXxoxaeHus B EC.
O0ocHOBaHa HEOOXOAMMOCTH CO3JIaHUSI Meraperyijsropa Kak HEOTheMJIEMOW CocTaBisiolied (HOopMHpOBaHHUS
5P PEeKTUBHON MOIUTHKH PETYIUPOBAaHUS (PUHAHCOBOTO PHIHKA.

Ki1roueBble ci10Ba: perynsTop, HaMOHAIBHBIH 0aHK, PUHAHCOBBINA PBHIHOK, PACXO/bl, Y KpPaHHBI, KOHTPOJILHO-
Ha/I30pPHBIE OPTaHBL.
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THE CONCEPT OF «<ENTREPRENEURIAL UNIVERSITY»
AND THE MODEL OF DEVELOPMENT

Abstract. In the article the definitions of the entrepreneurship and entrepreneurial university were explored, the
peculiarities of the entrepreneurial activities in higher education institutions (HEI) were considered, the definition of
entrepreneurial university on the basis of different references was determined. The classification of the model of
entrepreneurial university is presented in research. The purpose of the article is to analyze the definition of the
essence of the concept «entrepreneurial university» and develop a model of it. Methods of collecting and processing
information for this article: to research, analyze the sources, to compare and generalize the material. Also, the main
conclusions on the definition of the concept of entrepreneurial university were described. A model of the entre-
preneurial university was developed, which is characterized by four main activities: scientific, educational, entre-
preneurial and digital. Materials from various foreign sources, examples of various models of an entrepreneurial
institution were used in this research, included some recommendations for Kazakhstan’s higher education system.

Keywords: university, higher education institutions, entrepreneurship, business activity, entrepreneurial
university, education system, university transformation.

Today, we are at the root of the formation of a new type of educational institution in Kazakhstan as
an entrepreneurial university. This phenomenon essentially is global and occurs in many countries, where
the reflection is obviously on the importance of the university in the socio-economic development of the
country.

As society develops, people's attitudes toward educational organizations are changed. However, the
speed of these changes is different and regard to various structures and organizations. The business
environment is probably the quickest to transform. As for the education system, on the whole, it is very
conservative, and its subsystem, as universities, especially.

Undoubtedly, this issue is up-to-date in developing countries, because the tasks that facing the
entrepreneurial university are more complex. Naturally, this is understood by all subjects of this process -
from teachers to legislators who making decisions. At the same time, universities are not considered only
as a labor-training tool.

The main problem facing modern universities is the ever widening «gap» between cultures. In the
early 1960s, the publication of the report of C. Snow «Two Cultures», which emphasized the danger of
mutual hostility between representatives of humanitarian and natural science cultures, now there is a need
of the new report that could be called «Three Culturesy». To the confrontation between the humanitarian
and natural science cultures described by Snow can be added a hostile misunderstanding between the
representatives of these cultures to business culture. What the role should the university play in this regard
in overcoming this truly civilizational gap between cultures? [1]

In our opinion, one of the important ideas concerning the transformation of a modern university
which is aimed at ensuring a better correspondence of the results of its activities to the requirements of the
time is the concept of an entrepreneurial university. Thus, the question of understanding the model of an
entrepreneurial university becomes very relevant.

The purpose of the article is to analyze the definition of the essence of the concept «entrepreneurial
university» and develop a model of it. Methods of collecting and processing information for this article: to
research, analyze the sources, to compare and generalize the material.
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In order to analyze the concept of «entrepreneurial university» more thoroughly, it is necessary to
understand what «entrepreneurship is.

The definition «entrepreneurship» was introduced into scientific circulation by J. Schumpeter. The
term tried to define in many different ways. Such features of entrepreneurship as ingenuity, perseverance
in achieving goals, willingness to take risks, have become almost universally accepted. Since the
publication of the famous Schumpeter's work «The Theory of Economic Developmenty (1911), there have
been written hundreds of articles and books devoted to the phenomenon of entrepreneurship. In our
opinion, the most capacious formulation of entrepreneurship was given by professor Howard Stevenson,
who worked at Harvard Business School: «Entrepreneurship is a quest for opportunities beyond the
resources currently controlled». [2], [3], [4]

In order to carry out similar searches, it is necessary to possess all the above qualities. This definition
is especially positive because it is not limited to the sphere of business: according to Stevenson, entre-
preneurship is possible in virtually all spheres of human activity.

The exploration of sources reflecting the facts and realities of the term «entrepreneurial university» is
used in a lot of works published since the mid-1990s. However, there is still no clear definition of this
concept. Most authors simply describe the characteristics of an entrepreneurial university.

Nevertheless, a significant contribution to the formation of the concept of an entrepreneurial
university was made by such scientists as J. Ropke [5], S.V. Golubev [6], L.V. Kobzeva [7],
S.R. Filonovich, G. N. Konstantinov [8], B.R. Clark [9], E.V. Dolzhenkova, A.G. Mokronosov,
LN. Mavrina [10], A.O. Grudzinsky [11], G.L. Ovsyannikova [12], A.A. Sidorova, N.A. Rumyantsev
[13], H. Etzkowitz [20] and others.

In the opinion of J. Ropke, the following requirements are put forward to the entrepreneurial
university:

— the university should demonstrate entrepreneurial behavior as an organization;

— university members - teachers, students, employees - should be entrepreneurs;

— the interaction between the university and the environment should lead to a «structural interface»
between the university and the region [5].

Since the mid-1990s, many scientists have proven that science and universities are undergoing
changes [14]. The challenges of the world economy have led to the fact that the university has become an
institution that is losing its traditional characteristics, whereas higher education institutions become
involved in the global economy of knowledge and must comply with the national innovation policy of the
country [15], [16].

Clark is one of the most famous developers of the concept under consideration. In his book «Creating
Entrepreneurial Universities», the notion of «entrepreneurial university» appears, which later played an
important role in the development of the modern concept of management in education [17].

By Clark’s definition, the entrepreneurial university is an institution actively seeking ways to
reduce its dependence on the state. These universities set a goal: to train, research and develop such
tasks that will lead to results.

Based on his research and describing the experience of five European universities, the author
formulated the first generalized concept of a modern, at that time, entrepreneurial university. This concept
has proved its theoretical and applied value by virtue of a new dimension in the academic community.
Clark identifies five elements of university behavior and their transformation into an entrepreneurial
institution:

— a discretionary funding base;

— a strengthened steering core;

— an enhanced development periphery;

— a stimulated academic heartland;

— an integrated entrepreneurial culture.

A critical comprehension of this model helps to draw the following conclusion, Clark does not give
step-by-step instructions on how to use the presented five elements to transform the university into an
entrepreneurial organization. Also, the Clark’s model assumes independence from the state and is not
aimed at the development of the region, but this is not ruled out. The main goal of his concept is to support
and help HEIs during the transformation period to become a sustainable entrepreneurial organization in
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the market [9]. Nevertheless, Clark's work created the concept of an entrepreneurial university and
outlined aspects related to the development of an entrepreneurial university.

One of the most modern concepts is the model of the entrepreneurial university, presented by Harvard
University scientists: J. Angell and E. Dangerfield to designate an educational institution whose main
purpose is material income [18].

So, before entrepreneurial universities are performing the following tasks, as an entrepreneurial
university:

— offers ready-made ideas and entrepreneurship programs and prepares for the future creation of their
business;

— develops entrepreneurial thinking among students from different specialties;

— serves as an entrepreneurial institution, creates business incubators, technology parks and also
attracts students and graduates to work, thereby helping them to create their own business [19].

So, paramount in this model of the entrepreneurial university is the modification of the traditional
model as a transition from public financing to multi-channel financing, based on its own search for
additional sources of income.

From the point of view of researcher H-STAR Institute of Stanford University Henry Etzkowitz in
the book «Triple Spiral. Universities - enterprises - the state. Innovations in action» the following
definition is presented: «entrepreneurial university» is the key to the rise of industry, the creation of
new businesses and jobs, economic stability.

The main idea of the «triple spiral» theory is the dynamic development of relations between
universities, government and enterprises for the effective development of new industries and solving
problems in existing ones. One of the key roles is assigned to universities, which not only serve as a
teaching institution, but also focus on accumulating knowledge. This model assumes that entrepreneurial
universities are the centers which creating new technologies, and they are simultaneously working on
scientific research [20].

The developed model is more open and describes concrete steps, if Clark's model is generalized, then
Etzkowitz talks about specific elements of university transformation - in entrepreneurial. Also, the main
difference between these models is that the Clark model does not take into account the development of the
region and does not seek to do so in its concept, although in practice universities have worked with the
business community most often of a specific region, and the Etzkowitz’s model is aimed at the develop-
ment of the region.

Nevertheless, the notion of «entrepreneurial university» as an innovative concept was often
supplemented and refined in the process of self-assessment by universities in the course of their
transformation and development.

The analysis of various approaches to the definition of the essence of the concept of «entrepreneurial
university» allows us to conclude that often the entrepreneurial function of universities is associated with
the commercialization of the results of its scientific research, that is, with the realization of the so-called
«The third mission». Significant role in the activity of such an educational institution is played by
entrepreneurial culture, management, marketing, education crediting.

Thus, according to the presented definitions, a university that shows entrepreneurial activity:

— diversifies the sources of financing;

—reduces its institutional dependence on public and state institutions;

— conducts training of competitive professionals with creative entrepreneurial thinking, capable of
implementing innovative projects in various fields of activity;

— carries out the production of new knowledge and their capitalization;

— has a flexible organizational structure capable of quickly adapting to changes in the requirements of
the society and the market;

— encourages the creation of new enterprises by teachers and students in order to commercialize the
results of scientific research;

— realizes a full cycle of reproduction of new knowledge (from generation of ideas to creation of
prototypes of innovations);

— promotes the integration of education, science, business and thereby creates prerequisites for the
country's innovative development;

— is the center of development of an innovative territorial cluster [21].
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Despite the significant advantages that the transition to the entrepreneurial university model provides,
most scientists are cautiously concerned with this process. They have a question, what for such a higher
educational institution in the first place: business or teaching?

Entrepreneurial activity carries hidden threats to the institution itself. This is due to the fact that
teachers, using its resources, can pay more attention to the implementation of their own entrepreneurial
projects, while neglecting their own direct responsibilities - teaching students [22].

In fact, a contradiction arises between the traditional values of teaching and the need for teachers to
develop entrepreneurial skills in order to earn additional funds for the university [22]. At the same time, it
should be noted that there is no universal model of the entrepreneurial university, as well as the ways of its
formation.

An entrepreneurial university or an entrepreneur-teacher is a completely new concept for Kazakhstan,
from our point of view. This tactic is successfully implemented abroad, where many teachers successfully
realize their potential in the entrepreneurial sphere and simultaneously contribute to the development of
this or that environment. Material income and social recognition are an important component of our lives
as human beings, starting from the well-known pyramid, developed by the psychologist Maslow [23].

Unfortunately, in Kazakhstan, speaking about the situation in educational institutions, the social
component is higher, where the teacher receives more moral satisfaction from recognizing their merits by
colleagues and students than material. However, following the Maslow pyramid, the need for food,
shelter, protection, which is often associated with money, are basic needs, accordingly the entrepreneurial
concept in the university has a high chance of success in connection with encouraging a person's basic
desire to receive material rewards for his\her work and in a worthy measure.

In progressive countries, any innovation, research, and discovery are encouraged not only in words,
but also materially. This, of course, stimulates the entrepreneurial activity of teachers, increases their moti-
vation to create, something to study and discover. This also contributes to their authority, since any
student can not only listen to a lecture about an item, but also get acquainted with the specific work or
research conducted by this teacher.

So, in our opinion, an entrepreneurial university is a university that successfully performs
educational, scientific, innovative and digital activities, organizes academic entrepreneurship,
combining interaction between employers and graduates, exporting knowledge and technology of
this university through teachers-entrepreneurs to solve socio-economic tasks of society.

Of course, for the establishment and stabilization of such a phenomenon, greater support is required
from the university and the state. The process of teaching requires certain modifications in order to
encourage the entrepreneurial development of the university teacher in a positive way. Often, teachers
may simply not have enough time for entrepreneurial activity, but more often for any activity because of
unnecessary paperwork, which is a pure formality, but takes up a significant amount of time that could be
used constructively.

To fill the system of higher education with the desired dynamic - dynamics of the entrepreneurial
university and to strengthen the links between industry and education to stimulate a practice-oriented and
project approach in education, it is important to include an entrepreneurial university in the typology of
universities in Kazakhstan. This will require the integration of this institution into the existing classi-
fication of Kazakhstan universities, which in the future will determine its place in the structure of higher
education in Kazakhstan.

This will require the integration of this institution into the existing classification of Kazakhstan
universities, which in the future will determine its place in the structure of higher education in Kazakhstan.

In connection with global changes in our society, we can see the following trend in the transformation
of universities. For example, universities until 2015 drew attention and built a policy of synergy between
science and education, the so-called «Universities 2.0». The requirements of modern economy force
universities to develop as «University 3.0», this is the cooperation of science, education, and innovation.
Soon, the demands of the future economy will be aimed at creating a new form of the university.

Having studied the research of foreign scientists and the modern vision of the role of universities, we
propose a model of an entrepreneurial university, which includes the development of science, education,
innovation (entrepreneurship) and digitalization (figure).
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Model of entrepreneurial university

This model of the entrepreneurial university is characterized by four main activities: scientific,
educational, entrepreneurial and digital. At the same time, regardless of how entrepreneurial activity mani-
fests itself, entrepreneurial universities combine teaching, research, and entrepreneurial activities, receive
income from it, and also act as an important participant in innovative processes in the country. Imple-
menting the model of the entrepreneurial university, it is necessary to take into account all its «pluses» and
«minusesy, as well as institutional features of the country and the possibilities of the university itself. At
the same time, an important component of their successful activity is the availability of highly qualified
managers, as well as teachers who have an entrepreneurial vision, entrepreneurial idea, creative thinking,
strive for success, ready to take risks and are not afraid of change.
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Y. XacenoBa
JI. H. T'ymunes ateiaaarsl Eypasus yiaTThIK yHHBEpcHTETI, AcTana, Ka3zakcran
«K9CIHIKEPJIIK YHUBEPCUTETI» TYKBIPBIMJAAMACBHI ’)KOHE OHbI K¥YPY MO/IEJII

AnHoTanus. Makana, OKeIFaH Ke3Aepi HeriziHie Om3Hec MEKTeOiHiH aHBIKTay OOWBIHINA KYPBUIFaH JKOFaphl
oky opbiaapsiHbiH (JKOO), Kocinkepiik KbI3METTI cally, epeKIIeIKTepiH KOCIMKePIIiK )KoHe KOCIIKEePIIiK yHUBEPCH-
TETIHIH aHBIKTAMACHIH TaHBICTBI. 3ePTTE KOCIIKEPIIK YHUBEPCUTET YITLIEpiHiH Kiaccudukaimscel Oepiinre. 3epT-
TeyaAiH MakKcaTsl - «Kocilkepilik yHUBEPCUTET» TYKBbIPhIMIAMAChIH MOHIH aHBIKTAy, Tajay *KoHe MOJENIH d3ipiey.
OChl OanTbIH YIIIH aKlaparThl )KHHAY JKOHE OHJIEY 9JiCTepi: 3epTTey, KO3IEpiH Taujay, MaTepualibl CajbICThIPY
KOHE CHHTE3. KOCIIIKEpPJIiK YHUBEPCHTET MOJIEII YKOHE KOCINKEPIiK YHHBEPCUTETIHIH TYXKBIPHIMAAMACHIH aHBIKTay
OolibIHINA >Kacatazbl Heri3ri TYKbIpbiMaap. FeuteiMu, OiiM Oepy, OU3HEC kKoHE CaHABIK - KACITKEPIiK YHUBEPCUTET
MOJIEJIi TOPT HETI3ri KbI3MET CHIATTaNIa/bl, OJ 33ipieHl. 3epTTeyAe apTypil LIeTeNIiK Ko3AepAeH JIbIHFaH MaTe-
puanmap maijanaHbUIIBI, KACIMKEpIiK >KOFapbhl OKY OpPHBIHBIH TYPJI MOJENbAEpiHiH Mblcannapbl. Kazakcranma
JKOFapbl OUTIM airyFa KaThICTBI YChIHBICTap Oap.

Tyilin ce3nep: yHHBEpCHUTETTEp, JKOFaphl OKY OPBIHAAPHI, KOCIMKEPINiK, KOCIIKEPIIK KBI3MET, KOCIIMKEpIiK
YHHUBEPCHUTETI, OL1iM Oepy Kyiieci, yHUBEpCUTET TPaHC(POPMAITUSICH.

Y. Xacenona
EBpa3zuiickuii HanuoHaneHbl yHUBepcuTeT UM. JI. H. I'ymuneBa, Acrana, Kazaxcran
MOHSITUE «[TPEANNPUHUMATEJILCKUI YHUBEPCUTET» U MOJIEJIb EI'O IOCTPOEHMUSI

AHHoOTanmsi. B craThe M3ydeHBI OMpeIeIeHus MPeIIPHHIMATENLCTBA M TIPEAIPHHUMATENLCKOTO YHHBEPCH-
TETa, PACCMOTPEHBI OCOOEHHOCTH MTOCTPOCHHUSI TIPEANPUHUMATENBCKON EATETLHOCTH BEICIIMX YIeOHBIX 3aBeICHUI
(BY3), chopmupoBaHo ompenesicHre MpeapHHIMATEIFCKOTO By3a Ha OCHOBE M3yUCHHBIX HCTOYHHUKOB. B mccieno-
BaHWK TIPEJCTABICHBI KIACCH(PUKAIIMK MOJENeH MPeANPUHAMATENLCKOTO yHUBEpcHuTeTa. 1lens ucciiemoBaHnusI —
aHaJN3 OTPEeIICHNs CYIHOCTH MOHSTHS «IIPEIIPHHUMATEIBLCKAN YHUBEPCUTET» U pazpaboTka Mozenud. MeTomsl
coopa u 00paboTkK MHpOpPMAIMU JIsl JAHHOW CTAThH: W3yuYCHHE, aHAIM3 UCTOYHHUKOB, CpaBHEHHE M 00O0OIICHUE
Mmarepuana. OnucaHa Moje b NPEANPUHUMATEIBCKOTO By3a U COCTAaBJICHBI OCHOBHBIE BBIBOJBI 1O ONPEICICHUIO
MOHSITHS TIPEAIPUHUMATENLCKUI YHUBEPCUTET. bblia pazpaboTraHa Mojenb NPeaNpHHUMATEILCKOTO YHUBEPCUTETA,
KOTOpasi XapaKTepU3yEeTCs YeThIPbMsI OCHOBHBIMU BUIAMU JEATEIBHOCTH: HAYYHOM, 00pa30BaTeIbHOU, IPEAPUHE-
MaTenbCKol U nuppoBoil. B nccnenoBaHuu UCIOIB30BAUCH MATEPUAITBI U3 PA3HBIX 3aPYOEKHBIX HCTOUHUKOB, MPH-
MEpBbI Pa3IMIHBIX MOJICIICH PEANPUHUMATENBCKOTO By3a. BKITIOUEHbI HEKOTOPBIE PEKOMEHIAIUH JJISI CHCTEMBI BBIC-
mrero oopaszosanus Kazaxcrana

KaioueBblie CJI0Ba: YHHBEPCHUTET, BHICIINE ydeOHBIEC 3aBEACHHS, TPEANPHHUMATEIBCTBO, MPEAPHHAMATEb-
CKasl IETENILHOCTb, PEANPHHAMATETbCKHH YHHBEPCUTET, CHCTEMa 00pa30BaHus, TpaHCHOPMAIHs YHHBEPCUTETA.
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EVALUATION OF THE PERFORMANCE OF THE HACCP
APPROVAL SYSTEM OF HACCP QUALITY ASSESSMENT

Abstract. In a market economy, the quality problem is an important factor in raising living standards, econo-
mic, social and environmental security, in particular, issues related to the analysis of the effectiveness of production
processes and finished products are important. In this paper, approaches are described in the analysis of processes
and products in a single production of fermented milk products based on camel milk after the introduction of the
quality assurance system of HACCP. As a result, the indicators of the effectiveness of the production process of
sour-milk products were determined, the collection and analysis of the data obtained as a result of the testing of the
finished product was carried out. The advantages of using the process approach are shown. A relationship between
the ongoing production process and the workforce was found. The developed evaluation methodology and perfor-
mance criteria for the introduction and operation of a quality management system can be applied to improve the
quality of finished products.

Key words: HACCP, performance evaluation, quality assessment systems, software.

Introduction. At present, much attention is paid to the quality and safety of the products. In the
conditions of market relations only stable quality of the goods can attract the buyer and provide the en-
terprise with profit. An indisputable fact is that the consumer has the right to expect that the food they use
is safe (harmless), suitable for eating and, importantly, they are the source of all the substances necessary
for proper development [1, 2]. Diseases and disorders caused by food are at best unpleasant, at worst -
deadly. Therefore, ensuring the safety and harmlessness of food is part of the policy, including in the field
of protecting the population in the conditions of food crises [2-4, etc.].

Materials and methods of research. The indicators of the effectiveness of the process of production
of sour-milk products were determined by assessing the compliance of the measured data, as a result of the
process, to the process data that was planned to be received, including by selected indicators:

1. Implementation of the production plan for the development of finished products, the percentage of
the fulfilled from the planned;

2. The quantity of finished products produced, the discrepancies in which were revealed before
shipment to the consumer, the percentage of the output produced

3. The amount of non-conforming products received as a result of production, the inconsistencies in
which were identified by the consumer, the percentage of the output produced

4. Return of the main raw materials to the supplier based on the results of the incoming inspection,
the percentage of the analyzed main raw materials

5. The number of semi-finished products with inconsistencies in key technological processes, the
percentage of completed volume

Since the activities of enterprises are carried out on a commercial basis, the productivity directly
depends on the applications of retail and wholesale trade networks, as well as on the possibilities of selling
through branded stores. To minimize the influence of the quantity of products produced on the degree of
the evaluation of the performance of the production process, the relative values in percentage terms were
used as performance indicators [5].
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Results study and discussion. For the indirect assessment of the effectiveness of the quality system
functioning at the enterprise and the efficiency of the production process, the data obtained as a result of
testing the finished products of the selected assortment list were collected and analyzed. Tests were carried
out during the first stage of work on the development and implementation of the system in the period from
March to August 2012. Tests on physico-chemical and microbiological indicators were carried out by an
accredited production laboratory. Tests on safety indicators were carried out by an accredited testing
center.

In carrying out all studies, the rules of average samples were strictly observed, each sample was
examined for the same index twice, with the calculation of the mean value.

In the process of diagnostic audit and research of finished products, it was established that the quality
and safety control system has a number of weaknesses. First of all, this is the lack of regulated ways of
collecting and transmitting information, which significantly reduces the effectiveness and effectiveness of
the quality system as a whole. At the same time, there are a large number of separate elements of the sys-
tem, covering the activities of individual structural units or individual chains of subprocesses. Most of
these elements are effective enough in the first place with regard to identifying nonconforming products,
and not preventing its production. Therefore, for the indirect assessment of the effectiveness of the fini-
shed product quality system functioning at the enterprise, the data characterizing the productivity of the
production of the dairy products of the selected assortment list were collected and analyzed. Data were
collected weekly for five months.

During the collection of information, the following observations were made: in most cases, inappro-
priate products identified before the completion of the process by order of the site master or replacement
technologist were sent for processing within the production site or the direction of processing of such raw
materials within the production process was changed; therefore, such rearrangements were not fixed in
production reports as non-conforming products. For the purposes of the study, it was possible to calculate
this index of inappropriate products obtained at various stages of the production process. As it was not
possible to cut off the index at all production sites, we selected key technological operations in which the
main raw materials undergo significant qualitative changes, in particular homogenization of the milk
mixture, pasteurization, fermentation and fermentation of the cream mixture. Accordingly, the quality and
safety of the finished product depend more on these changes. From another point of view, these stages of
the production process have a large number of controlled (including critical) parameters, which presu-
mably involves a large number of negative deviations in the case of imperfection of the control system or
other weaknesses in the production process. The collected information is summarized and presented in
table.

The results showed that, on the whole, the results are sanitary in general, as none of the results of the
studies gave a negative or borderline result, which allows to doubt the safety of the finished food products
from a microbiological point of view [6]. However, production can improve the production process from a
sanitary point of view, in consequence:

— significant differences in the value of the resulting outcomes (standard deviation comprise 14% of
the mean signals)

— comparative increase in QMAFAnM by 25.4% in finished products compared to previous studies;

At the same time, the results of product research have a wide spread [7]. For example, standard
deviations in the mass fraction of fat are from 3.15 to 3.25, while the value of the indicator itself does not
exceed 1.4%.

In some samples of the finished product, an excess of the fat content was detected, since the produc-
tion technology allowed the deviation of the mass fat percentage + 0.1% due to the fact that the fat content
in camel milk varies in a fairly wide range, which depends on the species, season, forage, individual and
other factors.

The finished prodet by the index of the mass fraction of the protein was similar to other indices, but
the spread of the values is also wide (standard deviations from 0.98% to 1.01%). In addition, all the
products examined had an Acidity lower than the regulated normative document by an amount equal to
5% of the regulated one.

The results of the studies testify to the instability of qualitative characteristics in the implementation
of the production process. Existing measures and a control system allow to effectively identify inconsis-
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Average values of indicators by months from January to June 2012 and the overall average for a given period of time

Average values of indicators by months
] from January to June 2012
Indicator name and the overall average for a given period of time
January | February | March | April May | Average
) ) ) 90,3 90,32 90,3 90,3 | 90,29 90,3
Indicator 1, Execution of the production plan, %
+1,14 +1,11 | £1,14 | =£1,16 | *1,14 +1,14
Indicator 2, The number of products, inconsistencies 0,51 0,53 0,53 0,49 0,48 0,5
in which were identified before SEND to the consumer, % +0,05 £0,03 | 0,05 | 0,03 | 0,06 +0,04
Indicator 3, The number of products, the discrepancies 0,33 0,34 0,32 0,31 0,36 0,33
in which were identified by the CONSUMER, % +0,05 £0,03 | 0,05 | 0,03 | 0,08 +0,05
Indicator 4.1, Number of incidents detected 10,03 10 10,04 10,03 10,02 10,02
in the process Milk collection and sorting £3,16 £3,14 | 3,17 | £3,15| £3,19 £3,16
Indicator 4.2, Number of cases of non-compliance 0,02 0,03 0,03 0,01 0,02 0,02
in the process +0,15 +0,02 | +0,01 +0,01 | +0,01 +0,04
Indicator 4.3, Number of incidents detected 0,01 0,01 0,02 0,04 0,02 0,02
in the process Normalization +0,01 +0,01 | +0,01 | +0,02 | 40,01 +0,01
Indicator 4.4, Number of incidents detected 0,03 0,01 0,04 0,05 0,03 0,03
in the process Homogenization of the milk formula +0,02 £0,01 | 0,02 [ 0,03 | =0,01 +0,02
Indicator 4.5, Number of incidents detecting inconsistencies 0,02 0,01 0,05 0,05 0,03 0,03
in the process Pasteurization +0,01 +0,01 +0,02 +0,02 +0,02 +0,02
Indicator 4.6, Number of cases of non-compliance in the 0,02 0,05 0,02 0,02 0,03 0,03
process Fermentation and fermentation of the cream mixture £0,01 £0,01 | +0,01 | +0,01 | 0,02 £0,01
Indicator 4.7, Number of incidents detected 0,02 0,01 0,02 0,04 0,01 0,02
in the process Cooling and mixing. +0,01 +0,01 £0,01 £0,02 | 0,01 +0,01
Indicator 4.8, Number of cases of identification 0,04 0,06 0,07 0,07 0,04 0,06
of discrepancies in the process £0,02 +£0,03 | +0,02 | +0,04 | +0,02 £0,02
Indicator 4.9, Number of incidents detected 0,05 0,04 0,04 0,02 0,03 0,04
in the process Pre-cooling and maturation £0,02 £0,03 | +0,02 | +0,01 | 0,01 £0,02
Indicator 4.10, Number of incidents detected 0,09 0,07 0,07 0,11 0,12 0,09
in the process Quality control of the finished product +0,02 £0,01 | +0,04 [ 0,04 | =0,03 +0,03
Indicator 4.11, Number of cases of non-compliance 0,07 0,04 0,04 0,09 0,1 0,07
in the process Storage +0,04 +0,06 | +0,02 [ +0,07 | +0,03 +0,04

tencies (including consumer characteristics of products), after they occurred in production. The incon-
sistencies in the finished product, revealed before the implementation, reach 0.53%, the average value is

0.50% [8].

There are refunds and complaints from trading enterprises. Despite the fact that significant (critical)
inconsistencies among such cases have not been identified, but the percentage of returns is 0.33% (data do
not include returns due to the expiration of the expiration dates). The maximum amount of refunds was

0.5%.

All deviations in the production process recorded at the time of collection of information entailed

costs of various origins for the enterprise, including:

— The intrinsic value of nonconforming products or semi-finished products by the technological

process;

— Loss of profit due to lack of sales of this product;

— the cost of excessive production time;
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— in the case of product disposal — the cost of disposal;

— reimbursement of damages for claims, consideration of complaints, transportation of returned
products, etc.

These costs were not allocated as additional, which led to an unjustified rise in the cost of the entire
production process, which adversely affected the formation of the cost of production, and, ultimately, its
competitiveness. An analysis of the nature of the inconsistencies and the reasons for their occurrence in
most cases amounted to incriminating and punishing the perpetrators, this circumstance did not in any way
stimulate the prevention of similar inconsistencies in the future by identifying them at the early stages of
the process [9].

We have attempted to identify the patterns of distribution of the value of non-conforming products,
depending on the causes of the inconsistencies. For inconsistencies in terms of indicators: "the volume of
products, the discrepancies in which were revealed before the mandrel to the consumer" and "the volume
of inconsistencies in the stages of the production process", the causes of their occurrence were found and
analyzed [11]. The analysis data are shown in figure.

W1-26%
m2-18%
m3-15%
W 4-6%
W 5-22%
M 6-2%
m7-6%
m8-5%

The emergence of inconsistencies, depending on the reasons:
(1) Negligence or lack of knowledge of working personnel
(2) Staff turnover (inadequate production experience)
(3) Non-observance of parameters and modes of production
(4) Insufficient technical equipment
(5) Raw materials, ingredients, auxiliary materials that are not appropriate to quality or not subjected to extended control,
(6) Absence or delay in transmission of necessary information, including changes in the technological process
(7) Inconsistency of actions
(8) Unexplained reasons

Outreach. Thus, the following conclusions can be drawn from the analyzed data:
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1) There is no coherent and comprehensive quality management system for finished products.

2) The data indicate that there are no violations for the safety of the finished product.

3) There is a need to improve the production [12] process from a sanitary point of view (by regula-
ting the Good Manufacturing Practices (GMP) programs).

4) The instability of the quality indicators of the finished product may be due to the lack of data
analysis and the instability of individual operations and stages of the ongoing process, insufficient input
data for effective correction of the technological process.

The lack of a system for identifying raw materials, materials, and finished products during the
advancement of the production process and the imperfection of the monitoring and traceability system,
including the collection of information on emerging inconsistencies, are established [13, 14]. Thus, the
technological process was carried out by the working personnel according to the planned chain of actions
with a number of different inconsistencies that were not fully analyzed and were limitedly prevented
subsequently.

The application of the process approach in the formation of the flowchart allowed to maximally
specify the production process, as well as to establish a more flexible regulatory system that establishes
not stringent conditions for the implementation of certain actions, but the level of responsibility in making
decisions and ways of informing in case of deviations from planned results [15, 16]. Thus, the response in
the event of any inconsistencies will be more rapid (since in some cases the decision will be made by the
masters directly on the sites) and more substantive, as the areas of competence of the individual structural
divisions of the enterprise are divided [17, 18].

Dependence of the ongoing production process on the personnel (44% of the non-compliance was
realized through the fault of the staff), assumes that the main directions of the transformations in the
development and implementation of the system will be the regulation of areas of responsibility, documen-
tation and monitoring of key (critical) operations and multi- including on the control of dangerous factors
[19, 20].
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K. X. MyxameqxaHos, A. JI. CepuxdaeBa
Kazak ¥nT1eIK Arpapnsik YHuUBepcureti, Anmarsl, Kazakcran
HACCP CAIIA BAFAJIAYABIH KOJIIAHBLTY )KYﬁECIHIH OPBIHIAYBIH BATAJIAY

AHHOTANMA. DKOHOMHUKAIBIK, QJICYMETTIK JKOHE SKOJIOTHSUIBIK KayilCI3IIKTIH, OHIIPICTIH XKOHE OHIIpICTeri
OHJICY YpIICTEpiHIH HOTHXKENIEPIH Tallay »OHE HEri3ri Macelesiepl KoTepy HapbIKTarbl MaHbI3[bl (hakTop OOJIBI
TalOblIaabl. 3epTTeyliep MEH TEXHOJIOTHIIBIK YPIiCTepAl aHanu3zey OapbIChIHIa CYTTi OHJIEY apKbUIbI CYTKBIIIKbLI-
Il OHIMAEPIIH aCCOPTUMEHTIH LIBIFApaThIH OHJIpiCiHE HerizjaenreH. OHAIPICTIH Kayilci3OiriH KamTamachl3 ere
OTBIPBII, Calajibl OHIMep MIbIFapblIaasl. HoTrmkecinae, cyT KbIIKBUIIB OHIMICPIH OHAIPY YPIICIHIH Tajanka caid
JIYpbIC XKYpMeyi aHbIKTalIa/ibl. OHIIpic YPAICIHIH opOip MPOLECCTEPiHiH KYMBIC iCTey peXXUMKepl TEXHOJIOTHsFa cal
IYPBIC KOJNAHBUTYBIH Kanarajay. OHmipic ypAiciMeHi MeH XYMBIC iICTeHTIH NMepCOHANIBIH apachIHIAFbl e3apa ic-
KUMBUIABIH Oipmiktiri. Kypeur-xaOmsikrap, omicTeMeriKk HYCKaynbl Oarajay MEH camachlH 0acKapy JKyHeciHiH
(hyHKIMOHAIIBI OacKapy MYMKIHIIKTEpIiHIH YHIIECTIr KapacThIpaiabl.

Tyiiin ce3nep: HACCP, enimpainikri Oaranay, canansl Oaranay xyiieci, OarmapiaManblk KAMTaMachl3 €Ty.

K. X. Myxamemxanos, A. JI. CepuxdaeBa
Kasaxckuil HamoHaNbHBIN arpapHblil yHUBepcUTeT, Anmarsel, Kazaxcran

. OLEHKA PE3YJIbTATHUBHOCTH
JEUCTBYIOINEU CUCTEMBI OHEHKHN KAYECTBA XACCII

AHHOTauMA. B pBIHOYHON SKOHOMHKE MpoOjeMa KadecTBa SBJISACTCS BKHEHIIMM (HaKTOPOM IOBBIIICHHS
YPOBHS KU3HHU, YJKOHOMHYECKOH, COIIMATBHON M IKOJIOTHIECKOH 0€30MacHOCTH, B YaCTHOCTH BaKHBI BOIPOCHI CBA-
3aHHBIE C AHAIM30M Pe3yJIbTaTHBHOCTH NPOW3BOACTBEHHBIX MPOIIECCOB U TOTOBOW MPOAYKIHMH. B paboTe ommcaHsbl
MOJIXOABI B aHAIM3€E IPOLIECCOB M MPOIYKIIMK HA OTAEIHHO B3SITOM IMPOM3BOJACTBE KHMCIOMOJIOYHBIX M3ENHUIl Ha OC-
HOBE BepOJIIOKBET0 MOJIOKA MOCJIe BHEAPEHUs cucTeMbl obecnieueHus kauectsa HACCP. B pesynbsrare Obuin ompe-
JIeJIeHbl 1T0Ka3aTesll pe3y/IbTaTUBHOCTH Mpoliecca MPOU3BOJICTBA KUCIOMOJIOYHBIX M3JIEIHH, POU3BeNeH cOop U
MpoaACJIaH aHaJIN3 JAaHHBIX, NOJYYCHHBIX B PE3YyJIbTATEC HUCIIBITAHUHA TOTOBOM MNpOAYKIHH. IToka3ansbl MpeuMynieCTBa
IPUMEHEHHs NIPOLECCHOro noaxoja. Halinena 3aBUCHUMOCTh MEXY OCYIIECTBISIEMBIM IPOU3BOACTBEHHBIM IPOLIEC-
coM u pabouyuM nepcoHaioM. PazpabGoraHHas MeTOMKa OLIEHKH U KPUTEPHH PE3YJIbTATUBHOCTH BHEAPEHUS U (DYHK-
IIUOHUPOBAHMS CHCTEMBI YIIPABICHUS Ka4eCTBOM MOTYT OBITh MPUMEHEHBI [T YIy4IIeHHs KadecTBa TOTOBOU IIPO-
JTYKITHH.

KiaroueBsie cioBa: HACCP, oreHka pe3ylbTaTHBHOCTH, CUCTEMBI OIICHKH KadecTBa, MPOTpaMMHOE oOectie-
YeHHE.
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APPLICATION OF MASSIVE PARALLEL SEQUENCING
FOR THE INVESTIGATION OF WILD BIRDS VIRUSES

Abstract. Identification of viral pathogens is of great importance for the diagnostics of infectious diseases in
humans and animals. Almost all outbreaks of dangerous infections in the last two decades have been caused by new
viruses, most of which originated from a natural reservoir.

Experimental studies on avian paramyxovirus (APMV) of serotype 1 have shown that wild birds can spread and
introduce mild or non-pathogenic virus variants into the poultry population, which, after several passages in the
organism of susceptible birds, often acquire highly pathogenic properties.

Using the new technology of massive parallel sequencing, information on the genetic structure of wild bird
viruses belonging to the Paramyxoviridae family was obtained. The high efficiency of the method is shown, which
allows simultaneous sequencing of the complete genomes of viruses without prior knowledge of their belonging to
any family. The data obtained will allow us to expand our knowledge of the course of the natural evolution of
migratory bird viruses.

Keywords: Virus, Massive Parallel Sequencing, Wild Birds, Complete Genome of the Virus, RNA, DNA,
Bioinformatic Analysis.
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INTPUMEHEHUE METOJA
MACCOBOI'O ITAPAJVIEJIBHOI'O CEKBEHUPOBAHUA
ITPU NCCJIEJOBAHUU BUPYCOB /IUKUX ITTHUILL

Annoranus. VneHTHUKAMA BHPYCHBIX ITATOTEHOB MMEET OTPOMHOE 3HA4YCHHE Ul AMArHOCTHKH HH(EK-
IIUOHHBIX 3200JIeBaHUI YeIOBeKa U KUBOTHBIX. [10UTH BCE BCHBIMIKYA ONMACHBIX WHPEKINHA TOCIEAHAX IBYX IECITH-
JeTuii ObUTH BBI3BAHBI HOBBIMH BHPYCaMH, OOJIBIIIMHCTBO U3 KOTOPBIX MPOUCXOAMIN U3 IPUPOJTHOTO pe3epByapa.
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DKcIepuMeHTaIbHBIE UCCIIe0BaHU Ha puMepe napamukcosupyca (IIMB) ceporumna 1 mokazanm, 94To TuKue
NTHIBI CIIOCOOHBI PACHPOCTPAHATh M 3aHOCHTH Cla00- WM HENaTOTCHHBIE BapHAaHTHl B MOIMYJISLUIO JOMAIIHUX
ITHL, KOTOPbIE Yepe3 HECKOJIBKO MacCakeil B OpraHW3Me BOCIPHMMYHMBBIX ITHI] 3a4aCTyIO0 IIPHOOPETAIOT BBICOKO-
MaTOr€HHBIE CBOMCTBA.

C ucnonbp30BaHUEM HOBOW TEXHOJIOTHMH MAacCCOBOTO MapajuIebHOTO CEKBEHHUPOBAHUS MOJTYyYEHBI CBEACHHS O
TEHETUYECKON CTPYKType BUPYCOB IUKHX NTHIL, IPUHAIICIKAIIMM CEMEHCTBY apaMHUKCOBUpPYcoB. [loka3aHa BbIcO-
kast 2pdexkTHBHOCT MeTOJa, KOTOPHI MO3BOJISET OJHOBPEMEHHO CEKBEHHPOBATH IOJHBIE T'€HOMBI BUPYCOB 0e3
NPEBapUTEIHHOTO 3HAHUS 00 MX MPHHAUIE)KHOCTH K KAKOMY-JIHOO CEMEHCTBY.

HonyquHme JAaHHBIC TO3BOJIAT PACIIUPUTL HAIIW 3HAHUA O XOOC €CTEeCTBEHHOM 9BOJIIOIIMU BUPYCOB IICpC-
JICTHBIX NTHULI.

KiioueBble cjioBa: BUPYyC, MacCOBOE NMapauIENbHOE CEKBEHHUPOBAHUE, JUKUE MTHULIBI, MOJHBIA I€HOM BHpYycCa,
PHK, IHK, 6uonndopmanmoHHbIH aHau3.

Beenenue. lMccnenoBanusi mocinefiHuX JeT HOATBEPKAAIOT NPUOPHUTETHYIO POJb AWKUX TNTHI KaK
IPUPOAHOrO pe3epByapa M HCTOYHMKA I€HETHYECKOro MaTepuana Ajsl BOSHUKHOBEHMS HOBBIX 3IH300-
TUYECKUX BapUaHTOB BUPYCOB.

DKOJIOT0-3MHU300TOJIOTHYECKAs OLICHKAa COCTOSHUSI BUPYCHBIX HOMYJUSIIMN y NTHUI] BaKHA ATl Mpak-
TUYECKOW BETEpUHAPUM INPH paciIu(pPOBKE BCIBILEK 3a007€Ba€MOCTH M KOHTPOJE BO3HUKAIOIIMX
Ype3BbIYaHBIX dnuaeMudeckux curyanuil. [lockonsky Kazaxcran pacnosoxeH B LieHTpe EBpasuiickoro
KOHTUHEHTa W 4Yepe3 ero TEPPUTOPHUIO MPOXOIAT BaXKHbIE MUTPAIIMOHHBIE IyTH MEPEJEeTHBIX MTHL, KO-
TOpBIE MOTYT CIYXHUTh (PaKTOPOM 3aHOCAa HOBBIX HAaTOTCHHBIX BapUaHTOB BHPYCOB, W3yUCHHE I'€HETHU-
YecKOro pa3HooOpasus BHPYCOB, IHPKYJIHPYIOIIMX B OpPTaHW3ME ITUKUX ITHI[ SABJSETCS aKTyalbHOMN
3agadeu.

Jlo HacTosIero BpeMEHH TE€HETHYECKUE HCCIECJOBAHUS BHPYCOB C CEKBEHHPOBAaHHEM HX TCHOB
IPOBOAMIIOCH C HCIIOJIB30BAaHMEM IIMPOKO PACHPOCTPAaHEHHOTO M XOPOLIO 3apEKOMEHIOBABLIEIO ceOs
Metona Cenrepa. C pasBUTHEM HayKH M TEXHOJIOTWH Ha apeHy BBIIUIM HOBBIE METOBI, KOTOpPbIE MOCTe-
MIEHHO CTAHOBATCS PYTHMHHBIMH B HAaYYHBIX JabopaTropusx Mupa. OIHUM M3 TaKHX HOBBIX METO/OB SIB-
JISIETCS1 MacCOBOE MapajiesIbHOe CEKBEHUPOBAHUE, UMEHYEMOE TaK)Ke€ CEKBEHUPOBAHNEM HOBOT'O (CIIEAYIO-
mero) mokoJsieHus (next generation sequencing — NGS), koTopoe o0OecnednBaeT BBICOKOIIPOU3BOJIM-
TEJIbHBIA aHaJlM3 OTPOMHBIX 00BEMOB JaHHBIX O HYKJICOTHIHBIX MOCIEI0BATEIBHOCTSX, COACPIKAIINXCS B
ucciexyeMomM oopasue.

C nenpl0 M3y4eHUs] BO3MOXKHOCTH IPUMEHEHMs [aHHOM TEXHOJIOTHM B PacIIn(pPOBKE IOIHOTO
TeHOMa BHPYCOB JOHUKHX NTHL HCCICIOBAaHBI BBIIEICHHBIE Ha KYPHUHBIX 3MOpPHOHAX HEHACHTHU(HULIHPO-
BaHHbIC TEMarrjJOTHHUPYIOIINE areHThl, 0e3 NpelBapUTENFHOIO 3HAaHUS 00 WX NPHHAIIICKHOCTH K
KaKoMY-JIH0O CeMENCTBY BUPYCOB.

Matepuajbl M1 MeToAbl. bruosorudyeckue MaTepuaibl B BUJIE KIOAKAIbHBIX U TPaxeaJbHBIX CMBIBOB
MOJYYEHBl OT IUKUX NTHUI cOrTacHO TpeboBaHusM MexayHaponHoro Omnmzootuueckoro biopo (MOB)
[1]. IIpo6BI 1O TIpOBEIEHUS NCCICIOBAHUN XPAHUITH B XuaKoM azote (-196°C).

M3omsimio BUPYCOB M BOCCTAHOBUTENBHBIE MTACCAXKH MPOBOIMIIN ITyTEM MHOKYJISIIUN KaxX 101 IpoObl
Bupyca B 9-10 nHeBHBIe pasBuBarommuecs Kypunsle 3MOpuoHbl (PKD) m mocnenyromeit mHKyOauueit
ux npu temreparype +36°C B TedueHue 48 4 mo cepruUIMPOBaHHBIM METOAHWKAM, PEKOMEHIOBAaHHBIM
BO3 [2].

Bupycubie PHK Boimenensr ¢ ucnonbp3zoBanuem HaOopa QIAamp Viral RNA Mini kit (Qiagen,
Hilden, ®PT") B cooTBETCTBHH C peKOMEHIAITUSMH IIPOU3BOTUTEIIS.

IToaroroBka OmbmMoTeKk ocymecTBieHa ¢ momombio Habopa NEBNext Ultra Directional RNA
Library Prep Kit for [llumina (NEB, CIIIA). Kommnementapasie JJHK u3 PHK [IMB cunTe3upoBaHs! ¢
UCIIOJIb30BaHKEM CIIy4alHBIX reKcaMepHbIX mpaiiMepoB (random hexamers) meTomom oOpaTHOW TpaHc-
Kpunuuu. MaccoBoe mMapaienbHOe CeKBEHMpPOBaHHE — pacmugpoBka mnocienoBaTenbHoctedd k/IHK,
OCYILIECTBIICHA C UCIIOJIb30BaHHEM CeKBeHaTOpa HoBoro nokosieHus [1lumina MiSeq (CILIA).

BuonndopmanronHelii aHaIM3 MOJYYCHHBIX B PE3yNbTaTe CEKBEHHPOBAHHS MOCIEIOBATEIBLHOCTEH
NPOBENICH C HCMoNb30BaHueM KomnbioTepHbIXx mporpaMmmMm UGENE 1.20 (Poccus) [3] u Tablet
(Bemukobpuranus) [4].

BrlpaBHIBaHNE CEKBEHHPOBAHHBIX MOCIEI0BATENFHOCTEN U (PHUIOTEHETHYECKUI aHAIN3 C TTIOMOIIBIO
METO/1a MaKCUMaJILHOTO TIpaBAonoa00us ocymiecTBieHsl B mporpamme MEGA 6.0 [5].
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PeyasTtatsl. [IpoBenen Bupyconorunueckuii ckpuauHr B PKD Ounonormuecknx o0OpasioB U3 apXwB-
HBIX MaTepHAJIOB, COOpAaHHBIX B pa3HbIe rosl B 3anangHom, KOro-Boctounom u Llerarpansnom Kazaxcrane
OT JWKUX TTHUI] BOJHOTO U OKOJIOBOJHOTO KOMILIEKCOB, OTHOCSIIHNXCS K ceMelicTBaM Y TuHbIC (Anatidae),
Yaiikoseie (Laridae), bexacoBsie (Scolopacidae) u PxankoBbie (Charadriidae) uz orpsinoB ['yceoOpa3Hbie
(Anseriformes) u Pyxankoo6pa3usie (Charadriiformes). B pe3yibprare nmepBHYHOTO 3apakeHHUs MpoOaMu
10-maeBHBIX PKD BBIIEICHBI TeMarTIIOTHHUPYIOIINE areHThI, W3 KOTOphIX BeiAemmin PHK n m3mepwmn
MX KOHLIEHTpauuio (Tadbmuma 1).

Tabmuna 1 — [lepBonavansHbie KoHIEHTpau PHK H3051TOB BUPYCOB NTHIL 7SI CEKBEHUPOBAHHUS

T'emarrmtoTuHUpyOMUiL areHT KonnenTpanus, ng/ul
Kypuna/AnmMatsl/36/2015 100,0
MaJblii Oakian/Ke3euikois/7074/2016 >8,0
nepeBeHckast Jtactouka/Ke3buikoins/7079/2016 >8,0
kpsikBa/Kopramksin/6769/2015 >8,0
YEepHOTOJIOBBIN X0XOTYH/AThIpay/6452/2015 18,0
6erono6sb1ii rycs/CKO/5751/2013 >8,0
6erono6biii rycs/CKO/5759/2013 26,3
6erono6bii rycs/Kopramxein/1791/2006 9,2
o3epHas yaiika/banxam/5844/2013 >8,0
YepHOTOJIOBEI X0XOTYyH /ATbIpay/5541/2013 >8,0
yaiika/AxTay/5976/2014 >8,0
OKOJIOBOJ{HAS IITUIA/AIaKois/6952/2016 232

Kak Buano w3 tabmmmsl 1, konmentpanuu PHK BapsupoBamu ot 8,0 mo 26,3 ng/ul, uto, coriracHo
PEKOMEH ALY TTPOU3BOINTENS Ha0opa /Il CEKBEHHUPOBAHMS, SIBIAETCS JOCTATOYHBIM IS TIPOM3BOJICTBA
OnOIMOTEK.

Hanee, i naJpHEHUIIEr0 CEKBEHUPOBAHUS IIOJHBIX HYKICOTHAHBIX IOCIENOBATEIBLHOCTEH I'€HOB
BBIJIEJICHHBIX BUPYCOB, YJAJIAIN LUTOIMJIa3MaTHUYECKWe M MHUTOXOHIpHanbHble prOocomanbHble PHK
(pPHK) ¢ ucnons3oBanneM crenu()UYHBIX K HUIM OJIMTOHYKJICOTHAOB, B JONOJHEHUE K HCIOIb3YEMOMY
Habopy NEBNext Ultra Directional RNA Library Prep Kit for Illumina (NEB, CLLIA).

IIpoBomumu ¢parmentamuio PHK 1o pasmepoB okxomno 300-400 mo. ¢ mpuMeHeHHeM ¢depMeH-
TATHBHOTO METOZAA MPHU Pa3HBIX TeMIEpaTypax, UCIOJIb3Ys ByXBaJICHTHbIE KaTHOHBI B COCTaBe Habopa.
U3 pacmennennpix ¢pparmentoB PHK cuntesuposamm nepsyro nens k/JHK ¢ ucrnonb3oBannemM odpatHoit
TPaHCKPUNTAa3bl U CIy4YalHBIX IpaiiMepoB, a 3aTeM BTOPYIO 1ienb ¢ ucnoiab3oBanueM JIHK-nmonumepass [
n PHKa3s1 H.

K nonyuennsim ¢parmentam k/IHK 3arem mprcoeauHsM MOJNEKyNly aeHHHA M B TOCIEAYIOIIEM
TUTHpOBaIM amantephl. [Ipum momroroBke OwOnwmorekm QparmeHTHpoBaHHBIX KJIHK wcmonp3oBamm
agantepsl [llumina. IlpoxykTsl ounmnanu u amrumduuupoBaau B I[P mis cozmanus OuOIMOTEKH.
KavecTBO mpUroToBIeHHBIX OMOMHOTEK poBepsuin Ha pubdope Bioanalyzer 2100 (Agilent Technologies,
CIIIA). CexBeHHnpOBaHHE OCYIIECTBICHO Ha CEKBeHaTOpe HOBoro mokoneHus [llumina MiSeq (CIIA), ¢
IIpUMEHEHHEM Ha0op peareHToB v.3.

Hns  O6nonH(pOPMALMOHHOTO aHajiW3a MOJYYCHHBIE IIOCIEAOBATEIbHOCTH OBIHM COOpaHBl |
obpabotansl B nmporpamme UGENE 1.20 (Poccust). B pe3ynbrare mopiay4eHbl OJTHOTCHOMHBIE TIOCIEA0-
BaTeILHOCTH MCCIICAOBAHHBIX BUPYCOB (PUCYHOK).

W3 pucynka 1 BHIHO, YTO MOKpPHITHE T€HOMa BHPYCOB OBUIO MPAKTHMYECKH PABHOMEPHBIM H
BapbHpoBaso oT 4521 no 5500 punoB B pa3HbIX peruoHax. [lomydeHsl mociae10BaTeIbHOCTH LENbIX TeHO-
MOB BHPYCOB, NPHUHAJIEKAIIUM CEMEUCTBY MmapaMukcoBupycoB cepotunos I1IMB-1. IIMB-4, IIMB-6,
I[IMB-13, TIMB-16, I[IMB-20. IlonHble Ha3BaHHS H30JATOB C HMIACHTH()HUIIMPOBAHHBIMU CEPOTUIIAMHU
npeacTaBIeHbl B TabIuIe 2.
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5 TIMB-20/ uaiika/AxTay/5976/2014 10161 Cv6 340 12502
Bup B mporpammax Tablet 1 UGENE 1.20 moyiHbIX FeHOMOB CEKBEHUPOBAaHHBIX BUPYCOB

Tabnuua 2 — UneHTuduunpoBaHHbIE CEPOTHITHI TAPAMUKCOBHPYCOB

Bupycsl JlnuHa renoma
I[IMB-1/xypuna/Anmats/36/2015 15097
[IMB-4/manbrit 6axnan/Kei3puikons/7074/2016 15054
IIMB-4/nepeBenckas nacrouka/Ke13suikons/7079/2016 15054
IIMB-4/xpsixBa/Kopramxein/6769/2015 15054
IIMB-6/uepHorosoBblii XoxoTyH/ATbipay/6452/2015 16236
ITMB-13/6enono6srit rycs/CKO/5751/2013 15996
IIMB-13/6enono6srii rycs/CKO/5759/2013 15996
IIMB-16/6enono06srii rycs/Kopramkein/1791/2006 15180
IIMB-20/03epHas daiixa/banxam/5844/2013 15786
[IMB-20/ uepHOT0IOBBII XOXOTYH /ATBIpay/5541/2013 15786
IMIMB-20/ gaiika/AxTtay/5976/2014 15786
IIMB-20/ oxonoBoaHas ntuna/Anakons/6952/2016 15786

O6cy:xxnenue. MneHTndukanus HOBBIX NMAaTOI€HOB MMEET OTPOMHOE 3HAUEHHWE IS JUarHOCTHUKU
WH(EKINOHHBIX 3200JIeBaHNI YellOBeKa 1 KUBOTHBIX. [109TH BCce BCTIBIIIKK OMACHBIX MH(EKITNI Toce -
HUX JBYX JCCATHUJICTUN OBbLIM BbI3BaHbl HOBBIMH MATOICHAMHU, TAaKUMU KaK BHUPYC TSDKEJIOr0 OCTPOTO
pecnmpatoproro cunapoma (SARS) [6], xanTaBupyc Sin Nombre [7], BUpyC MaHIEMHYECKOTO TPHUIIIA
2009 roga HINI1 [8], a Takke HemaBHO omucaHHBIA KopoHaBupyc EMC [9], 60IpIIMHCTBO U3 KOTOPBIX
MIPOUCXOANUT U3 MPUPOIHOTO pe3epByapa.

COBpEMEHHBIC TEXHOJIOTUU MO3BOJIIIOT UACHTU(UIIUPOBATH BUPYCHI C TIOMOIIBIO IMIKPOKOTO Habopa
MeToq10B. TpauIInOHHBIE METOBI BKIFOUYAIOT B Ce0s SIEKTPOHHYI0 MUKPOCKOIIHIO, KyJTbTUBUPOBaHIE Ha
KJIETKaX W JKUBBIX OpraHM3Max, a TakXKe cepojiorudeckne mccnenoanus [10], HO Bce OHM MMEIOT CBOM
orpannyeHus. Hanpumep, MHOTHE BUPYCHI HE KYJLTHBUPYIOTCS B JIAOOPATOPHBIX YCIOBHSIX U MOTYT OBITh
0XapaKTepU30BaHbl TOJIBKO MOIEKYJISAPHBIMH MeTojgamu [11], TakMMU Kak HCIIONB30BaHWE THOPHUIN-
3aITMOHHBIX MEKpouumoB [12] u ITLIP [13].
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KoHeuHbIM pe3ynbTaToM OONBIIMHCTBA MeTONOB ruHOpuam3anuu u I[P sBusioTcs amrmmuduim-
pOBaHHBIE MPOAYKTHI, KOTOpPBbIC TPEOYIOT OKOHYATENLHOW HWICHTHU(OUKAIMH IMyTEM CEKBCHUPOBAHUSI.
OI'paHI/I‘IeHI/IeM K€ OaHHBIX MCTOJOB ABJIACTCA HeO6XOI[I/IMOCTb 3HaHHA MOCJICA0BATCIbHOCTU HYKIJICO-
TUJIOB JI0 Havaja UCCIICIOBAHMUS, YTO HE BCETIa BO3MOXKHO.

MaccoBoe mapamienbHOe CeKBEHUPOBAHKE TIO3BOJIAET O3 MPEIBAPUTEILHOTO 3HAHUS O COACPIKUMOM
npoObI, BBISSBUTH BCE MPHUCYTCTBYIONIME B HEMl HYKIEWHOBBIC KHUCIOTHI Pa3HBIX OPraHW3MOB, YTO 3HAYU-
TENBHO PACHIMPSIET BO3MOKHOCTH TCHETUYCCKHUX MCCIICTOBAHUM.

Bo3MoxHO, HanbOosiee OYEBHAHBIM MPUMEHEHHUEM JTHX TEXHOJOTHH SBJSICTCS CEKBCHHUPOBAHHE
reHoMa. XOTsl BHPYCHbIE TE€HOMbI OTHOCHTEIBHO HEOOJbINNE, HO MX HAay4YHAas [IEHHOCTb YacTO YPE3BBI-
YaifHO BaXkHa, M JIaHHAS TEXHOJIOTHS MOXKET IPEICTaBIATh COOO0H BBICOKOA((EKTUBHBINA CIIOCOO pac-
MUQPPOBKY TOJTHON MOCIEIOBATEILHOCTH BUPYCHOTO T'EHOMA.,

JlaHHOE HCCIIeIoBaHHE MO3BOJIIIIO C TIOMOIIBIO METOJIa MAaCCOBOTO MapajlieIbHOTO CEKBEHHUPOBAHUS
OJTHOBPEMEHHO pacHM(poBaTh MOJIHBIE T€HOMBI TAPAMHUKCOBHPYCOB Pa3IMUYHBIX CEPOTHIOB. M3BecTHO,
YTO JHKas OpHUTO(AayHa MrpaeT KIHYEBYIO poiib B momnepxanuu [IMB B Onocdepe u sBisercs mo-
TEHIMATBHBIM TPUPOTHBIM HCTOYHUKOM BO3HHKHOBEHHS HOBBIX OMACHBIX BAPHAHTOB BUPYCOB.

DKCIepUMEHTALHBIC UCCIICIOBAaHUS Ha TIpuMepe mapamukcoBupyca ceporuma 1 (IIMB-1) mokazanm,
YTO AUKUC IITHUIbBI CHOCO6HBI pacrpoCTpaniaTb U 3aHOCUTH cnaGo- WM HETMATOTCHHBLIC BapHAaHTLI B
MOMYJISIIMIO JIOMAIIHAX TTHUI, KOTOPhIE 4Yepe3 HECKOJbKO MacCaked in Vivo 3a4acTyr0 MpUOOpETaroT
BBICOKOTIATOTeHHBIC cBoicTBa [14]. Ilo aTOli mpuumHe, HempepsiBHOEe HabOmomeHue 3a [IMB B mukoit
MIPHUPO/IE SBJISICTCS OJJHON U3 BAXXHEUIIINX 3a7a4 pu o0ecrieueHuH 0€301acHOCTH MTHUIICBOICTBRA.

[MomydeHHbIe JaHHBIE O IMOJIHBIX T'€HOMaX IMapaMHKCOBHUPYCOB C HCIIOJIB30BAHUEM HOBBIX TEXHO-
JIOTHH TIO3BOJIAT PACIIMPHUTD HAIIK 3HAHUS O X0/ €CTECTBCHHOM ABOJIOIIMU BUPYCOB MEPEIETHBIX MTHII.
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TY3 KYCTAPBIHBIH BUPYCTAPBIH 3EPTTEV/IE JKATIIAM
BIP ME3TUVIJE CEKBEHAEY 91I1CIH KOJIJAHY

AnHoTanusi. BupycTelKk naroreHiepiai MACHTH(OUKALMIAYIBIH aJaM MEH >KaHyapiapIblH WH(EKIUSIIBIK
aybIpyNapbH Oanaynarbl MaHB3B 30p. COHFBI €Ki OHXKBUINBIKTAFBl KayilTi WHOEKIUAIAPIBIH OApIBIFBIH ACPIiK
’KaHa BUPYCTap makeIpabl. OnapasiH 6ackiM Oeltiri TaOuFu pe3epByapiaapaa TYbIHIAIbL.

Cepotypi | mapamukcoBupycel (IIMB) Heri3iHae CHIHAKTHIK 3epTTEyIep, TY3 KYCTAapBIHBIH Y KYCTaphl apa-
ChIHA BUPYCTAP/IbIH 9JICi3 HEMece 3ap/archl3 HYCKAIAPhIH €HIi3yre KoHe TapaTyFa KaOlleTTi eKeHiH, olap/bIH XKui
JKarmadga OipHele maccakgaH KeiliH OeiliM KycTap/blH ar3achlHIA 3apIalThUIBIFBI JKOFaphl KacHeTKe He Oosa-
TBIHBIH KOPCETTI.

XKana, >xanmaii 6ip Me3rijiie ceKBeHJIeY TEXHOJIOTHICHIH KOJIIaHy HOTHXKECIHAE ITapaMUKCOBUPYCTap TybICTa-
TBIFBIHA JKaTaThIH TY3 KYCTapbl BUPYCTapbIHBIH T'€HETUKAJBIK KYPBUIBIMIAPHI XKaWblHAA MAJIIMETTEp albIHIBL. bip
YaKbITTa BUPYCTAP/IbIH Kai TYbICTACTBIK OKiJIi €KeHIH ajlibIH-aja OlIMeN aK, oJlap/IbIH TOJIBIK TEHOMBIH CEKBEHIEYTE
MYMKIH/IK OepeTiH aca THIMIi 9/1iC eKeH1 aHBIKTaJIIbI.

AJBIHFaH MAJIIMETTEp JKbUI KYCTapbl BUPYCTapbIHBIH TaOWFU SBOJIOLMSICH! OapbIChl JKaibiHIa 0i3aiH Ollimi-
Mi31 HBIFaliTaIbl.

Tyiiin ce3aep: BUpYC, Kammail Oip Me3riinme cekBeHIey, xabailbl Kyc, BUpYCTHIH TonbIK reHombl, PHK, /THK,
OHOMH(OPMATHKAIIBIK TAIIAY.
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SENSITIVITY OF 2015 KAZAKHSTAN INFLUENZA VIRUSES
TO CHEMOTHERAPY DRUGS

Abstract. One of the most important characteristics of influenza viruses is resistance to specific medicines.
Practice shows that it is impossible to select an etiotropic antiviral drug effective against the whole variety of circu-
lating viruses.

The purpose of this work was to study the resistance of the Kazakhstan strains of influenza virus to commercial
chemotherapy drugs with different mechanisms of action. Studies were conducted on new isolates of the influenza
A/HINTI viruses isolated in 2015. Sensitivity to influenza drugs was assessed by the level of inhibition of repro-
duction of 100 EIDs, (50% embryo infectious dose) of the virus by different drug concentrations in chick embryos.

It was established that the 2015 Kazakhstan strains of the influenza A/HINI1 viruses are sensitive to tamiflu and
resistant to arbidol and ingavirin. With respect to remantadine, both sensitive and resistant variants have been detec-
ted among the viruses studied which indicates the heterogeneity of the influenza virus strains circulating in Kazakh-
stan. The results obtained indicate the need to monitor the epidemiological surveillance and study drug resistance in
viruses — infectious agents.

Key words: influenza virus, chemotherapy drugs, anti-influenza agents, sensitivity, resistance.
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'PI'TI «MHCTUTYT MUKPOOHOJIOTHH U BUPYCOJIOrHW», AiMaTthl, KazaxcraH,
2I[eTCKI/II“d uccienoBaTensckuit rocrurans Ce. Uyner, Memguc, CIITA

HYYBCTBUTEJIBHOCTb KASAXCTAHCKUX HITAMMOB
BUPYCOB I'PUIIIIA 2015 r. K XUMHOIIPEITAPATAM

An"otanusa. OIHON W3 BaXXHEHIIUX XapaKTEPUCTHK BHPYCOB TPHIIIA SBISETCS PE3UCTCHTHOCTH K criermdu-
YECKHM JICKAPCTBCHHBIM cpencTBaM. [IpakTrka MmoKa3bpIBacT, YTO HEBO3MOXKHO IOAOOpATh STHOTPOIHEIA MPOTUBO-
BHPYCHBIH mpemnapart, 3G peKTUBHBINA IPOTHUB BCETO MHOTO00Pa3us HUPKYIHPYIOLIINX BUPYCOB.

Henp HacTosMmIEeH pabOTHI COCTOSIIA B H3YYEHUH PE3UCTEHTHOCTH Ka3aXCTAHCKHUX IITAMMOB BHpYyCa TPHIIIA 110
OTHOIIEHHUIO K KOMMEPYECKHM XMUMHOIIPENapaTaM pa3IndHOTO MeXaHu3Ma AeHcTBHs. VccieqoBaHus IpOBOIIITH Ha
HOBBIX H30sATax Bupyca rpunna A/HIN1, Beigenensbix B 2015 r. UyBCTBUTEIBHOCTH K MPOTHBOIPHUIIIIO3HBIM CPE/I-
CTBaM OIIEHHMBAJIH 10 YPOBHIO mojaBneHus penpoxaykiuu 100 O[5y Bupyca pa3nunyHBIMH KOHLIEHTPAIMSIMHA TIpe-
MapaToB B KypUHBIX YMOPHOHAX.

YcraHOBIIEHO, 4TO Ka3axcTaHCKHe mrammbl Bupyca rpurmna 2015 r. A/HIN1 4gyBcTBUTENBHBI K TaMUQIIIO U
YCTOWYMBBI K apOM0y ¥ MHraBUpHHY. [10 OTHOLIEHUIO K PEeMaHTaAMHY CPEIU HCCIIeIOBaHHBIX BHPYCOB OOHAapY-
JKCHBI KaK 4YYBCTBUTCJIbHBIC, TaK W PCE3UCTCHTHBLIC BAapUAHTBI, YTO CBHUIACTCIBCTBYET O HCOAHOPOJHOCTHU HHUPKY-
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nupyroux B KazaxcraHe mraMMOB BHPYCOB rpumma. [lonydeHHbIe pe3ysbTaThl YKa3bIBAIOT Ha HEOOXOAMMOCTH
MPOBEJCHUSI MOHUTOPUHIA MO SIHUICMUYECKOMY HaI30py M U3y4YCHHUS JICKAPCTBEHHOW yCTOWYHMBOCTH BHUPYCOB —
BO30yauTeNel MH(PEKIMOHHBIX O0JIe3HEH.

KaroueBble cioBa: BUPYC TpUIINa, XHUMHOMPENapaThl, MPOTHBOTPUIIIO3HBIE CPEACTBA, YyBCTBUTEIBHOCTD,
PE3UCTEHTHOCTD.

Beenenue. Octprie pecnipaTopHble BUpycHble HHpekunun (OPBU) u rpunm SBISOTCS caMBIMU
MacCOBBIMH HMH()EKLIUSIMH YelOBEYECTBA M MPEICTABISIOT CEPhEe3HYI0 MpoOieMy Ui 3IpaBOOXpPaHEHUS.
ITo conmanbHONW 3HAYMMOCTH, OTPOMHOMY YIIEepOy HAaHOCHMOMY 3IOpPOBBIO HACENICHHS M 3KOHOMHKE,
TPUII HaXOAWTCS Ha TIEPBOM MECTE Cpeau BceX 3aboieBaHuii yenoBeka [1]. Ha momro rpumma m OPBU
npuxoautcs 10-30% BpemeHHOI HeTpyaocnocoOHOCTH HaceneHud. [ purnmno3Has HHPEKIUSA BBI3bIBAET 10
40% Bcex 3abosieBaHuil B3pOCIbIX, Oonee 80% Bcelt mHpekunonHol naronorun, 6osee 60% 3aboneBaHui
cpenu aeteil. ExxerogHo ce30HHbIE AMUAEMUN MIPUBOJIAT MPUMEPHO K 3—5 MUIIJTMOHAM CIIy4daeB TSKEIOU
6omesnn u mpuMepHo k 250—500 ThicsaaM ciaydaeB cMepTH [2].

CriocoOHOCTh BO30yAWTENS TPUMNA IOCTOSHHO H3MEHSTHCS B MNPOLECCE DPEIUIMKALMH SBISCTCS
Cepbe3HON MpoOJIeMON Al MPaKTHYECKOH MEOWLUHBI M BHPYCOJOTMU. Bupychl rpunma maxe u3-3a
TOYEUHBIX MyTalMii '€éHOMa MOTYT NpHOOpEeTaTh HOBBIE CBOMCTBA, YTO NPHUBOAMT K He3()(EeKTUBHOCTH
neuerns. OOHON M3 BaXHEUIINX XapaKTEPHCTHUK BHPYCa SIBISETCS PE3UCTEHTHOCTh K CHENU(UUIESCKUM
JIEKapCTBEHHBIM CpeacTBaM [3, 4].

XumuoTepanusi BUPYCHBIX MHQEKIMH, KaKk METOX JeueHHs, OepeT Hadajao co CilydailHOro oOHa-
py’KeHHs] TPOTHBOBHPYCHBIX CBOWCTB NMPOM3BOJHBIX afaMaHTaHa B KoHue 1960-x rr. K nactosmemy
BpPEMEHH HAKOIJICH OOJBIIOW OIBIT B pa3paboTKe W HCIOJB30BAHUM HOBBIX CPEICTB JICUEHHSI M MPO-
¢bunakTUKy BUPYCHBIX MH(peKIui. B cioydae rpunmna peKOMEHIYIOT HCIIOIb30BAaTh MEIUKAMEHTHI, OKa-
3BIBAIOIINE MPSAMOE WHTHOUpYIOllee AeiiCTBHE Ha PENpoIyKIHI0 BUPYCOB, C Pa3lNUYHBIM MEXaHH3MOM
neiictus. HambOomee MmMpOKO NpUMEHsSEMBbIE STHOTPOIHBIE MpenapaTbl NpPEACTaBICHBl YETHIPHMS
rpymnmnamu [5]:

— OJ0KaTOpHI HOHHOTO KaHasa (alaMaHTaHbl, B T.4. PEMaHTaI1H);

— cnenuduueckuit manepoH remarrmoruauHa (HA) (apOumon);

— wuHruburopsl Helipamuaua3sl (NA) (Tamudiio (ocenbTaMUBUp), pelieH3a, IepaMUuBUD);

— wuHruburopsl NP-6enka (MHraBupuH).

Ilenb HaCTOSILETO MCCIECAOBAHMUSA COCTOATA B M3YYEHHHM PE3UCTEHTHOCTH HOBBIX 3MUAEMUYECKU
akTyanbHBIX U1 Kazaxcrana BUpYCOB IpHIllia K KOMMEPUYECKUM XHMHUOIIPEnapaTam, PeKOMEHOBaHHBIM
JUTSL JICYEHUS ¥ IPO(UIaKTUKY TPUIIIO3HON HH(EKIHH.

Marepuanasl U MeToabl. B pabore wucmoib30BaiM Ka3axcTaHCkue BHpychl Tpummma A/HINI,
BeiieaeHHbIe B 2015 1.: A/AkT00e/02/15, A/AThIpay/60/15, A/ATteipay/64/15 u A/Kocranaii/353/15, a
Takke pedepeHCHbIEe INTaMMBl, XpaHsmuecs B Koyulekuuu mabopatopun: A/California/04/09 pdm,
A/Solomon Islands/03/06, A/New Jersey/8/76. Bupycbl KyJIbTHBHpPOBAIM B aJUIAHTOWCHOH ITOJIOCTH
paszBuBatomuxcs 8-10-gHEBHBIX KypHHBIX 3MOpHoHOB B TedeHnue 48 4. mpu 36°C. ['emarrmroTu-
HUPYIOIIYI0O aKTHBHOCTH ONpPEASISIM MO OOLIENPUHATOW METOAMKE Ha 96-TyHOUYHBIX IUIAHIIETaX C
ucnosszoBanueM 0,75%-0i B3BeCH KYpHHBIX 3pUTPOLUTOB [6]. H(MEKIMOHHOCTD BBIYUCIISUIN 110 METOLY
JI. Puna u X. Menua [7].

[ns onpeneneHust JIEKapCTBEHHOM YCTOMYMBOCTH BHUPYCOB W3y4alld JACUCTBUE YETBIPEX KOMMEp-
YeCKUX IpernapaToB (peMaHTaauHa, TaMuQIIio, apOuaoIa 1 MHraBUPUHA) Pa3IMYHBIX IPOU3BOAMTENCH B
akTuBHON (opme. Pemantamun («OJJAUH®APM», JlIaTBus) HCIONB30BaliH B BHAE THAPOXIOPHIAA
pumanTaguHa (ajdbda-mMetuntpunukio[3.3.1.1/.7|nekan-1-meranamun); Tamudao (O. Xobdmana—JIs
Pom, IlBefinapust) — ¢docdara ocenpramuBupa (3THA(3R,4R,5S)-5-amuHo-4-aneramuno-3-(meHras-3-
WJIOKCH )-TIUKIIOTeKC- 1 -eH- 1 -kapOokcmnat); apoumon  («Dapmcranmapr—Jlekcpencrsa», Poccus) —
THIPOXJIOpUa MOHOTHApaTa yMU(BeHOBUpa (3THIOBBIA 3hUp 6-0poM-5-THAPOKCH-1-MeTHII-4-TUMETHII-
aMHHOMETHII-2-(EHUITHOMETHIINH01-3-KapOOHOBOH KHCIIOTH); MHraBupHH («Banenra ®apmaneBTHKay,
Poccust) — numunazonmisTaHaMuIa IEHTaHAXOBON KHCIIOTHI.

UyBCTBUTEIBHOCTh BUPYCOB IIO OTHOLICHHWIO K IPOTHUBOTPUIIO3HBIM CPEACTBAM OLIEHHBAIH II0
ypoBHI0 nogasneHus penpoxykiuu 100 U5, Bupyca pa3nuyHbIMUA KOHIEHTPAIUSAMH TIpernaparoB [8] B
KypuHBbIX 3MOpronax. Jlo3y mpemnapara, MOAaBJISIONIYI0 TUTP BUPYCa B PEAKIUU TeMarrIIOTHHUPYIOLIEH
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AKTUBHOCTH B [[Ba pa3a MO CPABHEHHIO C KOHTPOJIEM, CUMTAIN MHTHOMpYyromen koHueHTpauuei (UKs).
J1s Kaxaoil KOMOWHAIIMM KOHIIGHTPAlMM MperapaTa W BHPYCHOTO MaTepuajia HpPOBOIAWIN TPH
HE3aBUCHMBIX IKCIIEPUMEHTA 110 TPU KYPUHBIX SMOPHOHA B KQXKIOM U3 HUX.

PesyabTarpl. [lns onpeneneHus JICKapCTBEHHOW YCTOWYHMBOCTH Ka3aXCTaHCKHX BHPYCOB TpHUIIIA
2015 r. WCTONB30BaIM XMMHOIpPENAPaThl C PA3THYHBIM MEXaHH3MOM JCHCTBHS B HETOKCHYHBIX LIS
KyPHHBIX SMOpPHOHOB KOHLEHTpauusx. B Tabmuie npencraBieHbl pe3yJIbTaThl M3y4YCHHs] YyBCTBHTEIIb-
HOCTH BUpYycOB rpumma: A/Axto6e/02/15, A/Ateipay/60/15, A/ATteipay/64/15 u A/Kocranait/353/15 — mo
OTHOLICHHIO K MPOTHBOBUPYCHBIM MpEMapaTaM B CPABHEHHHU C peepeHCHBIMH [ITAMMaMH BHPYyCa IPHITIIA
A/HINI.

W3yuenne 9yBCTBUTENBHOCTH Ka3aXCTaHCKUX M peepeHCHBIX IITaMMOB BupycoB rpumma A/HIN1 2015 r.
K IPOTUBOBUPYCHBIM IIperiapaTamMm

WHrubupyromias KOHIEHTpALXsI*, MI/MIT
Iramm
Pemanranun Tamudiro ApOumon Wurasupun
A/AxT06e/02/15 6,3+0,4 3,1+0,3 HE UHTHOUpYeT HE HHTHOHUpYEeT
A/ATbIpay/60/15 3,5+0,3 13,0+0,1 HE UHTUOUPYET HE UHTUOUpPYET
A/Ateipay/64/15 3,9+0,7 7,2+0,2 HE UHTUOUpyeT HE UHTUOUpyeT
A/Kocranaii/353/15 HE UHTHOHPYET 3,4+0,3 HE HHTUOHUPYET HE UHTHOHpYeT
A/California/04/09 pdm HE UHTHOHPYET 3,5+0,02 HE HHTUOHUPYET HE UHTHOHPYET
A/Solomon Islands/03/06 6,4+0,02 3,44+0,02 HE UHTHOUpYeT HE UHTHOUpyeT
A/New Jersey/8/76 12,65+0,2 6,25+0,1 HE UHTUOUpyeT HE UHTUOUpyeT
*VYKazaHa KOHIEHTpAIMs Iperapara, BbI3bIBAIOLIAs CHIDKEHHE PENPOIYKLMH BUPYCa B Pa3BHUBAIOLINXCS KypHHBIX dM-
OpHOHax B [Ba pasa.

Kak BumHO m3 Tabmuuel, 3HaueHus WUKsy ams 3amamHokazaxcraHckux BupycoB (A/AxTo0e/02/15,
A/ATeIpay/60/15, A/ATeipay/64/15), Tak e kak i 3TanoHHOro Bapuanta A/Solomon Islands/03/06 mo
OTHOLICHUIO K peMaHTaauHy cocTaBwid oT 3,50 mo 6,4 mr/mu. llramm A/Kocranait/353/15, nogo6no
pedepencHomy Bupycy A/California/04/09 pdm, mposiBUi yCTOWYHBOCT K pEMaHTaTUHY.

Penpoxykmus mramma A/ATeipay/60/15 wHTHONpOBANach MpenapaToM TaMHQIII0 B KOHIICHTpAITUU
13,0 mr/mi. Tpu apyrux kazaxcranckux Bupyca rpunma 2015 1., kak u peepeHCHBIE ITaMMBbl, B3STHIC B
9KCTIIEPUMEHT, MPOSBHIM BBICOKYIO CTEHNECHb YYBCTBHUTEIBHOCTH, TIIOCKONBKY HX PEMPOAYKLHS
MTOTABJISIIACH TIPETIapaToOM B HU3KHUX KOHIIEHTparusax 3,1-7,2 Mr/mi.

K mpenapatam «Apbunon» u «/HraBuprH» BCE HCCIICJOBAHHBIC BUPYCHI TOKa3aid abCOIIOTHYIO
YCTOMYUBOCTb.

O0cyxnenue. IIpakTuka MoKas3bpIBaeT, YTO HEBO3MOXKHO IMOAOOPATH 3THOTPONHBIM HNPOTUBOBHPYC-
HBIH mpenapat, 3¢ (eKTUBHBIM NPOTUB BCET0 MHOr000pasusi IMPKYJIUPYOUIMX BUpycoB. Kak n3BecTHO,
HaunboJiee MHUPOKO UCHONIb3YEMBIM U3 MpenapaToB alaMaHTaHOBOTO Psa SABISETCS peMaHTaANH, KOTOPBIH
Omoxupyer Oenok M2 um TakuM 00pa3oM OCTaHABIMBAeT PEryssiuuio ypoBHsS pH u Hapymaer mpouecc
JeKarcuaanuy Bupyca. PemMaHTanuH ABISUICS OCHOBHBIM IIPENapaToM AJIs JICUEHHs TPUIIA B TEUCHHUE
Oomnee 35 mer. B Hauwame 1980-x rr. ObUTH OMyOJIMKOBaHBI MEPBBIE JaHHBIE O BHpPYCaX, YCTOHUMBBIX K
nanHoMy mpenapaty [9]. K 2006 r. xoauuecTBO pe3UCTEHTHBIX ITaMMOB Bo3pocio 1o 70-100% B pasz-
JUYHBIX PETHOHAX MHpa, a 3aTeM Hadano cHwkathes [10]. JlaHHBIE MHOTOYHCIICHHBIX HCCIIEIOBAHHM,
OIMCAaHHBbIC B JIUTEPATYpEe, CBHICTEIbCTBYIOT O PE3UCTEHTHOCTH BApPUAHTOB MaHAEMHUYECKOTO MITaMMa
A/HIN1/2009 x npenapatam agamMaHTaHoBoOro psiaa [11].

PesynpraThl H3y4eHUs! YyBCTBUTEIBHOCTH KAa3aXCTAaHCKUX IITAMMOB 0 OTHOIIEHHIO K PEMAaHTAaIUHY
mokasanu, uro Bupyc A/Kocranaii/353/15 mposBisSeT pe3WCTEHTHOCTh MOJO0OHO ITAJIOHHOMY BapHaHTY
A/California/04/09 pdm, B otnuuue oT Hero mramMmbl A/AxT00e/02/15, A/ATepay/60/15 u A/ATbI-
pay/64/15 okazanuch 4yBCTBUTENBHBIMH K JAaHHOMY IpenapaTry. OTO MOXET ObITb OZHHUM M3 OCHOBHBIX
[IPU3HAKOB HEOJHOPOIHOCTH IOMYJISIMK BUPYCOB IPUIIIA, TUPKYIUpyoomux B PecyOnuke.

Wuruburtops!l HellpaMHHUAA3bl BUpyca rpummna (TamMudIo, oceabTaMUBHP) MPUMEHSIOTCS B KIMHU-
YecKoil mpakThke ¢ kKoHna 1990-x rr., koraa Obuia nokazana oonee yem 80% 3ddekTuBHOCTL MpenapaTa
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[12, 13]. OHM B3aMMOMAEHCTBYIOT C AKTUBHBIM IIEHTPOM (pepMEHTa W SBISIOTCS KOHKYPEHTHBIMH HH-
rHOUTOpaMH, HapyIasi IPOLEeCcChl IPOHUKHOBEHUS BUPYCOB B KJIETKY M ITIOYKOBAHUS 3PEJIbIX BUPUOHOB OT
MeMOpaH MHOUIMPOBAaHHBIX KJIEeTOK. [IpuMeHeHue ocenbTaMUBHpa MPHBOAUT K COKpPAIICHUIO CpelHEH
MPOIOJDKUTENBFHOCTH 3a0o0eBanus Ha 37%, yMeHbIIACT MPOsBICHNUE CUMITOMOB Oojie3Hu Ha 30-38%, Ha
67% CcHWXaeT 4acTOTy OCJOXHEHHH rpummna u Ha 71% CMEpTHOCTb OT OCJIOKHEHHWH y OONBHBIX U3
TPYIIITEI TOBBITIICHHOTO pucka [10]. BmecTe ¢ TeM BHpyC TpUITa IeMOHCTPUPYET BBICOKAN TTOTSHITHAIT JJIS
pa3BUTUS OCEIbTaMHUBHP-PE3UCTEHTHBIX ITaMMOB. Tak, k 2007-2009 rr. ycTOHYMBOCTH K JaHHOMY
npenapaty nocturia 95-100% [14]. Ognako ¢ mapta 2009 r. pe3uCTEHTHBIE IITaMMBbl OB BBITECHEHBI
naagemuaeckuM BupycoM A(HIN1)pdmO09, koTopsiif okazayics 9yBCTBUTEIBHBIM K OCEIbTAMHUBHUDY.

B nacrosmiee Bpemst Tamudiaro 3QQEKTUBHO TMPUMEHSIETCS TPHU JICYSHUH TPUIIIA, TOCKOIBKY LUp-
KyJMpYIOIlE B HAcTOSIIEEe BpeMs IITAaMMBI, POJICTBEHHBIE NMaHAeMHueckoMy Bupycy 2009 r., ycToi-
YUBBIE K PEMAHTAINHY, COXPAHIIOT UyBCTBUTEIHLHOCTD K TAMHQIIIO. XOTS UMEIOTCS cooOmIeHust 00 oOHa-
PYKEHHH OCENbTaMUBUP-yCTONYMBHIX MaHIEMHUYECKHUX BapuaHTOB BHpyca rpumma A [15]. B mpoBeneH-
HBIX HCCIIENOBaHUSAX TaMUQIIIO OKa3ajcs 3(PQEKTHBEH B OTHOLICHUH BCEX B3ATHIX B JKCIICPUMEHT
BUPYCOB, KaK pe)epeHCHBIX, TaK U Ka3aXCTAaHCKUX.

B nmureparype mmeetcs psn yrmoMuHaHUNA 00 3(()EKTUBHOCTH apOHIoiIa 10 OTHOIICHHUIO K BUPycaM
TpUMIa U OTCYTCTBHM PE3UCTEHTHHIX K HeMy IITaMMoOB [16]. MexaHu3Mm AeWcTBUS JaHHOTO INpemapaTa
3aKJII0YAeTCs B HAPYLICHUH KOH(OPMAaLMOHHBIX U3MEHEHHH BO BTOpPOH cyObeannune HA, HeoOXoauMeIx
JUI TIPOHUKHOBEHUSI B MEMOpaHy SHAOCOMBI, YTO NPHUBOAMT K HAPYLICHUSIM PENpOAYKLHUH BHpyca Ha
sTane cOopku BUpHOHOB [17]. B xone BhIMogHEHHS pabOTHI ¢ Ka3aXCTaHCKUMHU H30JISITAMH BHUpYCa TPHII-
na, YyBCTBUTENBHBIX K apOUI0Ny U HHTaBUPHHY CPEIH HUX HE OOHAPYKEHO.

JlekapcTBeHHass yCTOMYMBOCTH BHPYCOB SIBIACTCS Pe3yJIbTaTOM HM3MEHEHHH HacleICTBEHHBIX
cBoiicTB [18] m pa3BuBaeTcs Mpu MHOTOKpAaTHOM NIpuMeHeHuH mpemaparoB [19, 20]. Onucansl ciyyan
M30JISIMK PE3UCTEHTHBIX IITAMMOB M3 MPOO, MONYyYEHHBIX Y MAallMeHTOB, KOTOpbIe paHee He MPUHUMAIH
creun(pUUecKue MPOTUBOBUPYCHBIE CPEACTBA, YTO MOXKHO OOBSCHHUTH NEpeladeil TakuX IITaMMOB OT
YeJoBeKa K 4esloBeKy [16]. YCcTOMYNBOCTS BHPYCOB TPHUINIA O0YCIOBICHA MYTAIMSIMH B TOM BHPYCHOM
OeJKe, KOTOPBIX SBIISETCS MUIICHBIO JEHCTBUS i nipenapara [21, 22].

Pe3ncTeHTHOCTh K JIEKAPCTBEHHBIM CPEINCTBaM CO3MAeT yrpo3y s 3((EeKTUBHOTO NPOBEICHUS
NPOQUIAKTUKYA U JIEYEHUs] TPUIIO3HOW MH(EKUNHU, TaK KAaK yCTOWYMBBIE BO30OYAMTENIN HE IMOJNAIOTCS
CTaHIApTHOM Tepanuu, 4TO MPHUBOAMUT K 3aTSHKHOMY TEUEHHMIO OOJIe3HH, IMOBBIIIEHHBIM pacxojaM Ha
30paBOOXpaHEHHe U PUCKY cMepTu. [lammeHTsl ocTaloTcsi MHQEKIMOHHBIME B TeUeHUE Oojiee MpoIod-
JKUTEIBHOTO BPEMEHH, YTO YBEIMYMBACT ONMACHOCTh PACIIPOCTPAHEHUSI BUPYCOB CPEIH APYTUX JIOJCH.

BoiBoabl. M3yueHne pe3UCTEHTHOCTH Ka3aXCTaHCKUX IITaMMOB BUpycoB rpunmna 2015 r. Kk KoM-
MEpYEeCKUM XUMHOIpenaparaM MoKa3ajao UX YyBCTBUTEILHOCTD K TAMUQIIIO, YCTOHYUBOCTE — K apOUI0Ty
U UHraBUpHHY. llo OTHOIIEHHIO K PEMaHTAaOUHY CpPEAU HCCIEIOBAHHBIX BHPYCOB OOHApY)KEHBI Kak
YYBCTBUTEJIbHBIE, TAK U PE3UCTEHTHBIC BAPUAHTHI, YTO CBUAETEIBLCTBYET O FE€TEPOr€HHOCTH IMOIYJIALUH
HUPKYJIUpyomux B PecryOnuke mrammoB. [lodydeHHBbIE pe3ysbTaThl YKa3bIBAIOT Ha HEOOXOIUMOCTD
MIPOBEJCHUS MOHMTOPUHIA IO 3MUAEMUYECKOMY HAA30py M H3YYEHHUS JIEKAPCTBEHHON YCTOWYMBOCTH
BUPYCOB.
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2015 K. KASBAKCTAHJBIK TYMAY BUPYCTAPBIHbBIH
XUMUAJIBIK IIPEITAPATTAPFA CE3IMTAJIJIBIFbI

AnnHoranusi. Tymay BHPYCBIHBIH MaHBI3IBI CHIIATTaMallapbIHBIH Oipi — TpemaparTapra Kapchl TO3IMILTITI.
Toxipubene KopceTKeHCH, aifHaTBIMAAFBI OapIBIK BUPYC TYpPIEpiHEe STHOTPONTHI BUPYCKA KAPChl JOPLTIK Mpermapat-
TapIbl THIMIII TAHOAY MYMKIH eMec.

JKYMBICTBIH MakKcaThl KOMMEpLUSUIBIK XUMHUSUIBIK MpernaparTapra KarbicThl KazakcraHmarbl Tymay BHUPYC
[ITAaMMJIaPbIHBIH TYPAKTBUIBIFBIH 3epTTey. 3eprreynep 2015 xbuibl okinaynanrad A/HIN1 TymaybIHbIH BUPYCBIHBIH
’aHa M30JISITTapblHA KYpPri3unl. Bupycka kapcel mopinepre ce3iMTanbIFbIH TaybIK dMOPHOHIApBIHIA Mpenapar-
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TapIbIH SPTYPIl KOHIEHTparmsapeiMeH Bupycrapabie 100 31/ s) penpoaIyKIHACHH TOMEHIETY ACHIedi apKbUIbI
OaraylaH/bl.

2015 x. Kazakcranmeik A/HINI Tymay BHpyC ITaMMAApBl TAMUQITIOTE CE3IMTaIIBIFEI J)KOHE apOUIOIMEH HH-
TaBUPUHIE TYPAKBITBUIBIFBI aHBIKTAIbl. PeMaHTaAWHIe KaThICTBI 3€PTTEITEH BUPYCTAP/bIH apachlHAA CE3IMTaIbl
’KOHE Te3IMAI HyCKalapbl aHbIKTaJIbl, Oy nereHimi3z KasakcraH aifHaIBIMIarsl TYMay BHPYC IITaMMAAPBIHBIH Oip-
KeJIKI eMeC eKeHIHAIrH kepcereni. HoTmxkenep sMuIeMHONIOIHsIIBIK Kajarauayabl Oakpliay KoHE BUPYCTHIK JKYK-
NaJIbl areHTTEeP/IIH A9PUTIK TOIIMIUIITH 3epTTey IIH KaXKETTUIrH KOpceTe/i.

Tyiiin ce3nep: TymMay BUpYChl, XUMHOIIPENApaTTap, TYMayFa Kapchl A9pijiep, Ce31IMTaNABIK, TYPaKThUIBIK.

CaeneHust 00 aBTOpax:

Jlykmanosa I".B. — MarucTp ectecTBeHHbBIX HayK, HAy4YHBIH COTPYIHHK JlabopaTopuu duoxumun Bupycos PI'TI
«MHCTUTYT MHUKPOOHOJIOTHH ¥ BUPYCOJIOTHI.

Kmuneesa H.I'. — kanammar OWOIOTHYECKHWX HAyK, 3aBeAyIOMMU Jabopatopuer Omoxumum BupycoB PITI
«MHCTUTYT MHUKPOOHOJIOTHH ¥ BUPYCOJIOTHI.

I'neboBa T.U.— xangumatr OMOJOrMYECKUX HAYK, BEIYLIMH HAYYHBIH COTPYIHUK J1laDopaTopuu OMOXMMHUH
BrpycoB PI'TI «IHCTHTYT MUKPOOHOIIOTUH U BUPYCOJIOTHI.

CasitoB M.X. — okTOp GHOJIOrHYECKUX Hayk, npodeccop, akaneMuk HAH PK, rnaBHblil Hay4yHbIH COTPYAHUK
naboparopuu 3kosioruu BUpycoB PI'TI «IHCTUTYT MUKPOOHOIIOTUH U BUPYCOJIOTHI).

Onrap6aeBa H.C.— Maructp ecTecTBEHHBIX HayK, MJIAJIIUI HAay4YHBIH COTPYIHUK J1a0OpaTOpu OHOXUMHHU
BupycoB PI'TI «MTHCTUTYT MUKPOOHOJIOT MU U BUPYCOJIOTHI.

CaxraranoB H.T. — marucTp BerepuHapuy, MiaJIINi HAy4YHBIH COTPYAHHUK JIAOOPATOpUH OMOXMMHH BHPYCOB
PI'TI «AHCTHTYT MUKPOOHOJIOTUH U BUPYCOJIOTHI».

[MMamenoBa M.I'. — kaHmUAAT OMONOTMYECKUX HAYK, CTApIINA HAyYHBIH COTPYIHHK J1A00OPATOPHUU OHMOXUMHUH
BupycoB PI'TI «IHCTHTYT MUKPOOHOIIOTHU U BUPYCOJIOTHI.

KankoxxaeBa M.K. — Maructp TeXHHYECKMX HAyK, MJIAIIINA HAYYHBIH COTPYAHUK JabopaTopuu OHMOXVMHHU
BupycoB PI'TI «IHCTHTYT MUKPOOHOIIOTHH U BUPYCOJIOTHI.

baiiceiiir C.b. — Marucrp ecTecTBEHHbIX HAayK, MIIAALIMKA HAY4YHBIH COTPYAHUK Jiaboparopuu OUOXUMHH
BupycoB PI'TI «IHCTHTYT MUKPOOHOIIOTHH B BUPYCOJIOTHI.

baiimyxameroBa A.M.— OakanaBp OOIIECTBEHHOI'O 3IPaBOOXPAHCHHMsS, JAOOPAHT JIa0OPaTOPUH OHOXUMHUH
BupycoB PI'TI « MTHCTUTYT MUKPOOUOJIOT MU U BUPYCOJIOTHIY.

Awmmpamea JI.K. — Maructp ecrecTBeHHBIX HayK, J1abopaHT Jlabopatopun onoxumuu BupycoB PI'TI «HCcTUTYT
MHUKPOOHOJIOTHH ¥ BUPYCOJIOTHI.

Be66u P.JTxx. — PhD, qupekrop [erckoro uccienoBarensckoro rocnutaist Ce. Uyl

— 222 ——



ISSN 1991-3494 Ne 4.2018

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 4, Number 374 (2018), 223 —231

H. A. Balakirev', V. G. Semenov’, D. A. Baimukanov’,
P. M. Mudarisov4, I. N. Khakimov’, H. I. Kulmakovaﬁ,
M. B. Kalmagambetov’, Kh. A. Aubakirov’, A. A. Tlepov’

'"Moscow state academy of veterinary medicine and biotechnology —
MV A named after K. I. Scriabin, Moscow, Russia,

Chuvash state agricultural academy, Cheboksary, Chuvash Republic, Russia,
*Kazakh Scientific Research Institute of Animal Breeding and Fodder Production,
Almaty, Kazakhstan
*Bashkir state agricultural university, Ufa, Republic of Bashkortostan, Russia,
SSamara state agricultural academy, Samara, Russia,
®Russian state agricultural university — MACA named after K. A. Timiryazev, Moscow, Russia,
"Taraz State University named after M. Kh. Dulati, Taraz, Kazakhstan

BODY CONDITION SCORING OF YOUNG BEEF CATTLE
OF DIFFERENT GENOTYPES AND ITS RELATION
WITH LIVE WEIGHT AND PRODUCTIVITY

Abstract. For the profitable production of beef, it is not enough to have the animals differing in high pro-
ductivity and quality forages in sufficient quantity. The main task at the production of beef is the correct organization
of their rational use. In production groups, animals have different live weight, and norms of feeding of the beef cattle
are calculated generally only taking into account their live weight. It is the wrong approach as animals in group can
have identical live weight and have various need for energy depending on a body condition. In other words, norms of
animals feeding have to be corrected not only depending on live weight, but also taking into account their body con-
ditions. The regrouping of animals depending on body condition becomes necessary reception in technological pro-
cess of beef production. It will allow to save expensive forages as in the structure of prime cost of beef the big share
of expenses is the share of forages (about 60%). The aim of the researches — to define interrelation of live weight
with body condition scoring of young stock, to reveal to what extent the live weight changes when the body condi-
tion is corrected by 1 point, and to adjust the feeding norms, depending on the animals body conditions. Researches
were conducted on young animals of Hereford and Kazakh whiteheaded breeds. For carrying out researches, the
method of the correlation, regression and statistical analysis were used. During the researches, it is defined that bet-
ween the live weight and body condition scoring of animals, the high positive correlation is established (r = 0.74-0.76
for Hereford and r = 0.81-0.79 for the Kazakh white-headed breed). It has allowed to define regression coefficients
between signs. It is established that an increase in body condition scoring on 1 point increases the live mass of young
stock of Hereford breed on 26.1-26.7 kg, and in calves of the Kazakh whiteheaded breed — on 28.9-32.2 kg which
made it possible to determine the necessary changes in the feeding level towards the increase for the young stock of
the Hereford breed with 1 point in body condition scoring on 2.45 and 2.67; 2 points on 1.84 and 2.00; 3 points on
1.22-1.33; 4 points on 0.61-0.67 EFU, respectively, for heifer calves and bull-calves. For young stock of the Kazakh
whiteheaded breed, these values were: 2.56 and 2.84; 1.92 and 2.13; 1.28 and 1.42; 0.64 and 0.71 EFU. Thus, rese-
arches show that observation of body condition of young stock, division of animals into groups with various body
conditions and the organization of feeding, depending on body conditions, are necessary receptions for the achieve-
ment of economic efficiency at growing of young stock.

Keywords: young beef cattle; Hereford and Kazakh whiteheaded breeds; body condition score; live weight;
feeding level.
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BAJLJIBHASI OHEHKA YIINTAHHOCTH MOJIOJTHSIKA
MSICHOTI'O CKOTA PA3HBIX TEHOTHIIOB U EE B3AUMOCBSI3b
C ’KUBOH MACCOM U MPOJAYKTUBHOCTHIO

AnHoTanus. /151 peHTa0beIbHOTO MPOU3BOJICTBA TOBSIUHBI HEJOCTATOYHO UMETh )KHBOTHBIX, OTIMYAFOLIIXCS
BBICOKOW TPOXYKTHBHOCTBIO, W KOpMa BBEICOKOTO KadyecTBa B JIOCTaTOYHOM KojimdecTBe. [NaBHOW 3amaveid mpu
MIPOU3BOJICTBE Msica SBJSICTCS MPABHIIbHAS OPTaHU3AIMS X PAIlHOHAIFHOTO HCIOJIh30BaHUSA. B IPOM3BOICTBEHHBIX
TpyTIIax XUBOTHBIE 00JaAI0T Pa3HON KUBOW MAacCOW, a HOPMBI KOPMIICHHSI MSICHOTO CKOTa PacCUYMUTAHBI, B OCHOB-
HOM, TOJBKO C YYETOM WX JKHBOW MacChl. DTO HENMPaBWIBHBIA MOIXOJ, TaK KaK B TPYIIIE KHUBOTHBIE MOTYT HMETh
OJIMHAKOBYIO JKHBYIO MacCy M MMETh Pa3IMYHYIO IMOTPEOHOCTH B DHEPTHH B 3aBHCHMOCTH OT COCTOSHHS YITUTaH-
HoOCTH. J[pyrumMu ciioBamM#, HOPMBI KOPMIJIEHHUS )KHUBOTHBIX JOJDKHBI KOPPEKTHPOBATHCS HE TOJBKO B 3aBUCHIMOCTH OT
KHBOW MacChl, HO ¥ C Y4ETOM COCTOSIHUS YITUTAHHOCTH JKUBOTHHIX. [leperpynnupoBKa )KHUBOTHBIX B 3aBUCHMOCTH OT
YOUTAHHOCTH CTaHOBUTCA HEOOXOOMUMBIM IMPHEMOM B TEXHOJIOTHYECKOM IPOIlecCe MPOU3BOACTBA TOBSAWHBL JTO
IMO3BOJIUT COKOHOMUTH OOPOTOCTOAIINE KOpMa, TaK KaK B CTPYKTYpE Ce6eCTOI/IMOCTI/I TOBAOWHBI 60.]'1])1118.51 J0JIs1
3aTpaT NpuxoauTcsi Ha kopMa (okoso 60%). Llenpb uccnenoBanuii — onpenenuTh B3aUMOCBS3b )KUBOW Macchl ¢ 0alib-
HOW OILICHKOW YIMUTAHHOCTU MOJIOJTHSKA, BBIIBUTH HACKOJBKO M3MCHSCTCS KHMBas Macca MPU W3MEHCHHWU YITUTAH-
HOCTH Ha | Oa, U CKOPPEKTHPOBATh HOPMBEI KOPMIICHHS B 3aBHCHMOCTH OT COCTOSIHUS YIUTAHHOCTH >KUBOTHBIX.
HccrmenoBanusi mpoBOAMIN HAa MOJIOAHSKE repedOpACKON W Ka3axCKoW OerroroioBoit mopoisl. s mpoBemeHUs
WCCIICIOBAHMUNA HCIIONB30BANICS METOH KOPPESIHUOHHOTO, PETPECCHOHHOTO M CTaTUCTUYECKOTO aHaimm3a. B xone
HCCIICIOBAHHN OTIPEICICHO, YTO MEKIY )KUBOIH Maccoi U 0aTbHON OIEHKOW YIUTAaHHOCTH KUBOTHBIX YCTaHOBIICHA
BBICOKasl TMOJOKuTenpHas cBsa3b (r = 0,74-0,76 mma repedopackoit u r = 0,81-0,79 mns xazaxckoil 6emoroioBoit
MOPO/IbI). DTO MO3BOJIMIO ONPENeTUTh KOI(D(HHUIUEHTHI PErPECCUH MEXAY NPU3HAKAMH. Y CTAHOBIICHO, YTO MOBBIIIE-
HHE YIUTAaHHOCTH Ha | Oayl yBenndmBaeT JKMBYIO MacCy MOJIOTHSKA repedopackoi mopoas! Ha 26,1-26,7 kr, a 'y
TENAT Ka3axcKoil OenoroyioBoil moponabl Ha 28,9-32,2 Kr, 9TO JaJO BO3MOXHOCTH OIPENETUTh HEOOXOIUMBIC
W3MEHEHHs] YPOBHSI KOPMIJICHHS B CTOPOHY YBEJIMUEHHUS Uil MOJIOJHSKA repedopACKol MOPOAbl C YIUTaHHOCTBIO
1 6amn na 2,45 u 2,67; 2 6amna #a 1,84 u 2,00; 3 6amra va 1,22 u — 1,33; 4 6amna na 0,61 — 0,67 DKE coorser-
CTBCHHO TEJKaM U ObrukaM. J[jis Moo qHsIKA Ka3aXCKO# OSIOroI0BOI MOPOIbI 3TH 3HAYCHHUS COCTABHIIH: 2,56 1 2,84;
1,92 u 2,13; 1,28 u 1,42; 0,64 u 0,71 OKE. Takum 00pa3oM, HCCIICIOBAHUS MMOKA3bIBAIOT, YTO HAOJIOJCHUE 3a
COCTOSIHAEM YITUTAaHHOCTH MOJIOJHSKA, pa3lelCHUEC KUBOTHBIX HA TPYIIILI C PA3IUYHBIM COCTOSHHEM YITUTAHHOCTH
W OpraHM3alusl KOPMIICHHS, B 3aBUCHIMOCTH OT COCTOSIHUSI YIIUTAHHOCTH, SIBIISTIOTCS HEOOXOIUMBIMU MPUEMAMHU JIIIS
JIOCTIDKEHUS SKOHOMUYECKOH A((DEeKTUBHOCTH MIPH BHIPAITUBAHUH MOJIOIHSKA.

KiroueBble cj10Ba: MOJOIHAK MSCHOTO CKOTa; repedopackas M Ka3axckKas OelloroiioBas MOPOABI; OayuibHas
OIIEHKAa YIIUTAHHOCTH; )KUBasl Macca; YpOBEHb KOPMIICHHS.

BBenenue. be3 3HaHUil 0 MPUPOJE Pa3BUTHSI M POCTA OPTaHU3Ma HEBO3MOXKHO CO3HATEIHHO YIIPaB-
JISATH POCTOM M Pa3BUTHEM >KUBOTHBIX U U3BIEKATh MAKCUMAIBHYIO MOJIB3Y OT UX Pa3BEACHHUS.

Bompocamu ynpaBieHusi pOCTOM B pa3BUTHEM OpraHU3Ma 3aHUMAaeTCs MEHE/DKMEHT cTafa. MeHemx-
MEHT SBISIeTCd OOBeAMHAIOMUM (AKTOPOM OpraHM3allMM MPOU3BOJACTBA, MPAaBUIBHOE U OBICTpOE
pellieHue BOPOCOB yIpaBIeHHUS Ha (epMe 00eCreurnBaeT yCIeurHoe MPOU3BOACTBO U JJOCTUKECHUE BBICO-
KHX DKOHOMHYECKHX ToKa3zaTelneil. B mporutom cmaboe pa3BUTHE MEHEIKMEHTa CTaja CTallo OCHOBHOH
MPUYUHON SKOHOMHMYECKHUX HEyJlad MHOTHMX OTKOPMOYHBIX XO03siiicTB. B Poccum nis ompeneneHus
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ymutaHHOCTH ckoTa ucronb3ytoT ['OCT «KpymHeiii poratenii ckot mnst yoos. OmnpeneneHrue ymuTaH-
HOCTH». VIM TIONIB3YIOTCSI TIPH OIpE/IeIEHNH YIIMTAHHOCTH CKOTa TIPH c/1ade JKUBOTHBIX Ha MSICOKOMOWHAT,
KOTrJla yKe MPEANPUHITH YTO-IU00 I yIIydllleHUs YITUTaHHOCTH CKOTa HEBO3MOYKHO. YTIMTAaHHOCTh HA/l0
OTIpPENIeNIATh HETOCPEICTBEHHO B MEPUOJ OTKOpMa, M Ha €€ OCHOBE MpH HEOOXOAWMOCTH HPUHHUMATDH
OBICTpOE pelIeHue I YITyqIeH ] KOPMIICHHS.

Hna sddextuBHOTO ympaBieHHs CTAAOM HEOOXOAMMO WMETh HAaNEXKHBIH WHCTPYMEHT OICHKH
YIUTAaHHOCTU MSICHOTO CKOTa, KOTOPBIM MO3BOJIMI ObI OBICTPO MPUHUMATH PELICHHS 110 W3MEHEHHUIO MPO-
rpaMMBbl KOpMIieHus ckoTta [1, 2]. Bce HOpMBI KOpMIIEHHSI MOJIOJHSAKA MSCHOTO CKOTa pa3paboTaHbl B
3aBHCHMOCTH OT JKUBOW MacChl M MMPOJYKTHBHOCTH. TakuM WHCTPYMEHTOM MOXKET OBITh OaJUTbHAS OIICHKA
YIOUTAaHHOCTH MOJIOJHSKA MSCHOTO CKOTa, KOTOpasi TECHO CBA3aHA C )KMBOM Maccod M MPOyKTUBHOCTHIO.
Mpbl HCHONB30BANK IS OLEHKH YNUTAHHOCTH MOJIOAHSAKA 5-0alIbHYIO CUCTEMY OLIEHKH YNUTaHHOCTH,
XOTSI MHOTHE HICCIICIOBATEIIN TIPEJIaraloT UCIOIb30BaTh 9-0amibHyto [3-6].

Ha mam B3risiz, 1j1s OIEHKH YIIUTAHHOCTH MSCHBIX KOPOB HEOOXOIMMO HCIOJBb30BaTh 9-0aIbHYIO
CHCTEMY OLICHOK, a JJIsl OLICHKH YIIUTaHHOCTH MOJIOHSKA JOCTaTOYHO 5-0alIbHOM CHCTEMBI OLICHKH. J{71st
000CHOBaHUS TMOAX0Ja K PEIICHHUI0 TPOOJIeMBbI, MBI ONpPENeTHaln KOA(POUIHMEHTH KOPPEISIUU MEXITy
OaJUTEHOM OIEHKOW YNHMTAHHOCTH MOJIOJHSKA, )KHBOW MAacCOW W MPOMYyKTUBHOCTHIO MoyiomHska. OOHa-
PYKUB BBICOKYIO TIOJOXHUTEIbHYIO NPAMOIUHEMHYIO CBS3b MEXKIY ITHMU TNPHU3HAKAMH, OINpPEAeTHIN
KOX(PGUIMEHTHI PETPECCUN MEXTY KUBOW MACCOH, MPOTYKTHBHOCTHIO M YITUTAHHOCTBIO MOJIO/THSAKA.

JKuBOoTHBIE TP HEOMWHAKOBOW HACIEICTBEHHOCTH W HWHIUBUAYAIBHBIX OCOOCHHOCTSIX, CTPOTOM
oTOOpe MO BO3pAacTy, UBOW Macce W yIHMTAHHOCTH, MO Pa3HOMY pearupyioT Ha yCIOBHS KOpPMIICHHS,
cofep KaHUs M dKCIUTyaTalul. DTO MPOUCXOIUT M3-32 Pa3IMUHOrO TeHETHUECKOTO MOTEeHINaNa, 00yCiIoB-
JICHHOTO Pa3IMYHON HACIeJICTBEHHOCTHIO OpraHm3Ma. HecMoTpst Ha THIaTeNbHOCTH 0TOOpA YKMBOTHBIX B
TPyTIIBI IO BO3PACTY, )KUBOM Macce M yNUTAaHHOCTH, Kax/as 0co0b, B CUIIy HEOJAMHAKOBOM HacleJICTBEH-
HOCTH U MHIUBHIYaJbHBIX OCOOEHHOCTEH, MO pa3HOMYy OylIeT pearupoBaTh Ha YCIOBHUS KOPMJICHHUS H
conepkanus. Kak Obl He cTapaliuch )KHBOTHOBOZBI CO37aBaTh OJAMHAKOBEIC YCIOBHUS TSI BCEX KUBOTHBIX,
OHH OYIyT OTJINYATHCA TI0 CKOPOCTH pocTa MeXAy coboi. Hamm mccieqoBanusi, MpoBeEHHBIE paHee Ha
MSICHBIX KOpOBax, MOKa3alld, YTO MPOJOKUTENBHOCTh CTEIBHOCTH CKOPOCHENOW aHTYCCKOM IMOpOabI
cocraBuia 272-273 nHs, a y TUMY3WHCKOW MOPOJBI, Kak Oollee TONTO pacTylleH, meproj BHYTPHYyTpoO-
HOTO0 pa3BuTHUs cocTtaBuia 278-280 aHel, a B mpejenax rpyni pa3HUlla B 1aTaX POKICHUS TEJAT JOCTUrala
o 29 nHeil. JTOT mpuMep MOKa3bIBAET, YTO AaXKE B MEPHOJ BHYTPUYTPOOHOTO pa3BUTHUS KUBOTHBIE OT-
JUYAIOTCS IO CKOPOCTH pocTa [2].

MomnonHsk, o0nanaronii HU3KOW SHEeprueil pocra, B Bo3pacte 15-20 mecseB OTCTaéT OT CBOWX
CBEPCTHHUKOB 10 knBOH Macce Ha 28-31%. Takux »XKMBOTHBIX B rpynne oObI9HO ObiBaeT 4-8% OT Kommde-
CTBa BCEX XUBOTHBIX. BhIpalyBaHue OTCTAlOIUX B pOCTE JKUBOTHBIX MPUBOJAUT K MEpepacxoly KOPMOB,
K CHWKCHHIO WHTEHCHUBHOCTH POCTa OCTAIBHBIX )KHBOTHBIX, K YBEITMYEHHUIO 3aTpaT KOPMOB Ha EAMHUILY
MPOAYKIHY U YAOPOKAHUIO CEOECTOMMOCTH MPHUPOCTA M, KaK CIEACTBHE, K CHIDKEHHIO IKOHOMHYECKOMH
3¢ PEKTHBHOCTH MPOU3BOACTBA. JKUBOTHBIX, OTCTAIONIUX B POCTE, CIIEAYET BEIOPAKOBLIBATH B X0 BBIpa-
IIMBaHU, HE TOKUAASICh OKOHYaHMsI TEXHOJIOTHYECKOTO LIUKJIa OTKOpMa.

JKuBoTHBIE B cTazme, B CHIIy 3TOTO, OYIAYT pacTu ¢ pa3nuyHOW WHTEHCHUBHOCTHIO, i IMETh Pa3IMIHYIO
YOUTaHHOCTb. [lof yNUTaHHOCTHIO CKOTA MOHMMAIOT 3arachl MUTATEIbHBIX BEIIECTB M 3HEPTeTUYECKHUX
PE3epBOB, OTJIOXKECHHBIX B OpraHu3Me B Buje xupa. OHa 3aBUCHT OT MHOTUX (PAKTOpPOB: OT YPOBHS KOpM-
JICHWsI KUBOTHBIX, OT BO3pacTa, (PU3NOIOTUIECKOTO COCTOSHUS, MOPOJbI U Ipyrux (pakTopoB. YmuTaH-
HOCTH OKa3bIBaeT OOJBIIOE BIUSHHUE HA KUBYIO MACCy >KHBOTHOTO, KOJHYECTBO MSIKOTH B TyIII€ MSICHOTO
CKOTa, KOJMYECTBO BHYTPEHHETO XHMpa M Ha Ba)KHbIC (YHKIMH OpraHu3Ma (BOCIPOU3BOAIINE CHOCOO-
HOCTH, PE3UCTEHTHOCTh OpraHW3Ma W Jpyrue). MHOTHE HCCIeIoBaTelld OTMEYAIOT, YTO C YBEITHUYECHUEM
YOUTaHHOCTH CKOTa YBEIWYMBAETCS Macca TYIIH MSICHOTO CKOTa, BBIXOJ TYIIIH, Macca M BBIXOJ BHYTPEH-
HEro Xupa, yooiHas macca u y0oitHsIi BEIX0T [2, 7, 8].

k. Yuru, B Crusenc B., Busep /Jl. yTBep:kaaloT, 4To Macca KOpOB, 0€3 COAEpKUMOTO MPeHKETyA-
KOB, TIPY YIIUTAaHHOCTH 3 Oaiia uMeeT kuByto Maccy 382 kr. [Ipu yBenwueHN yIUTaHHOCTH 110 9 6ayuioB
JKuBasi Macca gocturia 519 kr, To ecTh oHa yBenwmumiack B 1,36 pasza. DTO IPOUCXOTWIO 3a CUET
YBEIMYEHHMS )KUPa U €T0 OTHOCUTEIBHOI'O IPOLIEHTHOTO coaepkanus [12].

MHorue wuccienoBaTen yTBEP)KIAIOT, YTO JKMBAs Macca JKUBOTHBIX BO MHOTOM 3aBHCHT OT CO-
crosHUS ynuTaHHocTtH ckoTa [9, 10, 12]. Ho, ciemyeT OTMETHTH, YTO XHBas mMacca HE MOXKET OBITh
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€UHCTBEHHBIM KPUTEPUEM OLICHKU YIUTAHHOCTH CKOTa U YHEPreTUUECKUX 3aMacoB B OPTraHU3ME KUBOT-
HOTO, TaK KaK cama >KHBas Macca 3aBHCHT OT MHOTHX (hakTopoB. Hampumep, OT HamoJHEHHOCTH pyoOIia,
CPOKOB CTEJIbHOCTH KOPOBBI. JKMBOTHBIE C OAMHAKOBOM XMBOM MAacCOH MOTYT MMETh PA3NMYHYIO YIIH-
TaHHOCTh, B TO BpPEMS KaK, )KUBOTHBIC C OJIMHAKOBOW YIMUTAaHHOCTHIO MOTYT MMETh COBEPIICHHO Pa3HYIO
JKUBYIO Maccy [16].

B cBoux uccnenoBanusax I[lapcorc C. ®. moka3pIBaeT 3aBUCUMOCTh YIHTAHHOCTH >KHBOTHOTO OT
TOJILUHBI MOAKOXKHOTO Xupa [12].

Kpurepuem oTHeCeHUs 5KUBOTHOTO K TOM WJIM MHOM KaTETOPUU YIIUTAHHOCTH CKOTA CIIY>KUT YPOBEHb
Pa3BUTHSI MBIIIIEUHONW TKAHU M KOJIMYECTBO OTJIOKEHHOT'O TIOJIKOXKHOTO KHUpa. Y TEJIAT B BO3pacTe 10 TPEX
MecAleB oOHapyKHUBaeTCsl HEOOIBIIOE YUCIO JKUPOBBIX KIETOK. C BO3pACTOM UX KOJHMYECTBO YBEIH-
YHBACTCS, 1 OHU 00Pa3yIOT CILIONIHBIC )KUPOBBIC CKOTUICHUSI.

Ha caMbIx paHHUX CTamusx >KHpP JIMIIb BXOJHWT B COCTaB MBIIII U HE OTKJIAJIBIBACTCS BUIE 000C0O0-
neHHOW TKaHW. JKupoBasi TKaHb ¢ BO3PAacTOM OTKJIAJILIBACTCS HA MOYKaX M B CalbHUKE. B mocmeayromem
TUNUAHAS TKaHb HAYMHAET 3aHUMAaTh MECTO CPEIU MBIIICYHBIX BOJOKOH. OTKIAIBIBAIOIIUNACS MEXKIY
MBIIIEYHBIMU BOJIOKHAMU XUP NPUAAET MSCY «MPAMOPHOCTB». Y CKOPOCHENBIX CIECHHATU3HUPOBAHHBIX
MTOPOJ MSCHOTO CKOTa MEKMBIIICYHOTO JKHpa OTKJIAIBIBAETCS OOJIBITIEC, Y€M y MOJIOUYHBIX MM KOMOWHH-
POBAHHBIX TTOPOJ KPYITHOTO POTaTOro CKOTA.

Crenyromum 3TarnoM B 3aBUCUMOCTH OT MOPOJHOM MPUHAJICKHOCTH SIBIISIETCS. CKOIJICHUE KUPa MO
KOXKEH B PHIXJION COCTMHHUTEITHLHOW TKaHW. JTO MPUAAET XOPOIIO OTKOPMIICHHOMY CKOTY OKpYTIIbie (hop-
MBI, OTIIOKEHHE TOIKOXHOTO JKMpa y KPYHMHOTO POTAaToOrO CKOTa MPH OTKOPME HAYMHAETCS C 3aIHei
YacTU TYJIOBHUINA — C OCHOBAHHS XBOCTA, CEHAIUIIHBIX OYTpOB, KOJCHHBIX CKJIAJIOK, Ta3a, MOSCHUIIBI,
noArpyaka u T.4. [16].

W3BeCTHO, YTO KOJHUYECTBO MBINICYHBIX BOJIOKOH 3aKJIaJbIBAacTCd B IEPUOJ 3MOPHOHAIBLHOTO
pa3BUTHS, 3 B MOCTAIMOPUOHATIBHBIN MEPUOJT )KUBOTHOTO YBEIIMYCHUE MYCKYJIATyphl MPOUCXOIUT TOJIHKO
3a CYE€T YKPYNHEHHSI MBIIMICYHBIX BOJOKOH. VX KOJMYECTBO MOCIE POXKICHUA HE H3MEHSETCS, OHU
CTaHOBSITCS TOJIIE U JITTMHHEe. KpoMe TOro yCTaHOBJIEHO, YTO AUAMETP MBIIIEYHBIX BOJOKOH 3aBUCHUT OT
COCTOSIHUSL YIIUTAHHOCTH CKOTa. XOPOIIO OTKOPMJIEHHBIA TOJ0BANIBIA TEIEHOK MOKET UMETh OJIMHAKOBYIO
TOJILIMHY MBIIICYHBIX BOJIOKOH CO CTapOil UCTOIIEHHOW KOpOBOU. IIpu yXyaiieHuu ycioBUN KOPMIICHHUS
JINaMETP BOJIOKOH YMEHBIIIAETCS U Y UCTOIIEHHBIX )KUBOTHBIX MOXKET BOCCTAHABIMBATHCS 10 HOPMAJIbHBIX
pa3MepoB IpHU YCIOBHUHU yyulieHus kopmierus [20].

Tak Kak >XUpoOBas TKaHb WrpaeT MHOTOOOPa3HYIO pOJIb B OpPraHW3ME IKHBOTHBIX, COCTOSIHHE
YIOUTAaHHOCTH CKOTa UMEET OIPOMHOE 3HAYCHHUE JJII COXPAHEHHUS 3I0POBBS, PEIIPOAYKTUBHBIX (PYHKINH U
MIPOTYKTUBHOCTH. B HAKOIUIEHWH >KHpa B TeJie HAONIOMAOTCS WM3BECTHAS OYEPETHOCTH OTIOXKEHHUS Ha
Pa3HBIX aHATOMUYECKUX YacTsIX. Y MOJOJHSKA )KUBOTHBIX B HAYAJIbHBIN MEPHO] OTKOPMA KUPOBAsi TKAHb
OTKJIabIBACTCS Ha BHYTPEHHMX OpPraHax M MEXAy MBIIICYHBIMH MMy4YKaMH, 3aT€M HAKOIUICHUE UIET B
MOJIKOXKHOM KJIeTYaTKe, a B KOHIE TIepruoJa OTKOpMa Y MOJIOJIHSIKA U Y KMBOTHBIX CTapIIero Bo3pacTa —
JKUP OTKJIAIBIBACTCS B MBIIIICYHON TKAHHU.

IIpu OTHOXEHUU >XHpa B Pa3INYHBIX AHATOMHUYECKHX YYacTKax CYIIECTBYET OINpeAesi€éHHAas Ipo-
MOPIMOHAIBHOCTh. HakorieHue >xupa B OJHOM YaCTH CONPOBOXKAAETCS YBEJIWYEHHUEM €ro B JPYTHX
MecTax. [Toaromy ompeseneHnue ouepéqHOCTH OTIIOKEHUS KUPOBOWM TKaHHU AaéT MpeICTaBICHHE JIUIIb 00
M3MECHEHUSIX COOTHOIICHUM B U3BECTHBIX MPOTIOPIIUIX.

MeXMBIIIEYHBIM JKUP JIOKANU3YIOTCS B PBIXJION COEIMHUTENBHOW KJIETYAaTKEe B BHUIE HAKOILJICHUI
MEX]ly OTAEIbHBIMH MYCKyJaMW W Tpynmnoid bl JKupoBas TKaHb HAKaIJIMBA€TCS BOKPYT KPYITHBIX
KPOBEHOCHBIX COCYJIOB U HEPBOB, BBIMOJHSS JJIS HUX 3aIIUTHYIO (QYHKIHIO. BHYTpUMBIIICYHBIH KHUP
OTKJIAAbIBAECTCS B OTAENBHBIX MBIIIIAX MEXAY BOJOKHAMHU U BXOJUT B CTPYKTYPY CaMHUX KJIETOK.
BHYTpUMBIIIEUHBIN XKUP Pa3pBIXJIAET MyYKH MBIIIEYHONW TKaHU, U 3TOT KUP OMPENENaeT «MPaMOPHOCTHY
Msica.

[TonkoxHast )kMpoOBasi TKaHb JOKATU3yeTCs B OOJBIIIOM KOJMYECTBE BOKPYT KOPHS XBOCTa, HA MaK-
JIOKaX, CeJAINIIHBIX Oyrpax, mosicHuIle, Ookax mo péOpam, 3a JIomaTkaMmu, B O0JIACTH Iaxa, Ha TPYIHHE.
WHornma oTnoxeHre XKupa JOCTUTAET TOMIIUHEL 4-6 cM 1 6oree. Mexay CpoKaMH OTIIOKCHHS TUTHIHON
TKaHU ¥ CPOKAMH Pa3BUTHUS TEJIa MUMEETCS MpsMasl CBS3b. JHAHHWE TAKUX 3aKOHOMEPHOCTEH Najio BO3-
MOXKHOCTb Pa3padoTaTh CHCTEMY OaJUTBHOHM OIICHKM YIUTAHHOCTH KPYITHOTO poratroro ckora. YKupo-
OTJIOKCHHE TpeodIagaeT Ha TeX yJacTKax, Iie HAET MHTCHCUBHBIA POCT B IMIEPHOJ TTOCIe poxkaeHus [20].
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Hamm u3pickanns 000CHOBBIBAIOT HEOOXOAUMOCTh HCIONB30BAHUSA KO3(PPUIIMEHTOB KOPPEISAIUH H
perpeccu MeXIy JXKHBOH Maccoi, MPOAYKTHBHOCTHIO W CHCTEMOW OaIbHOW OIICHKH YIHUTAaHHOCTH
MOJIOZHSAKA MSICHOTO CKOTa JUISi KOPPEKTUPOBKU YPOBHS KOPMIICHUSI C LIENBIO JOCTHKCHUS JKeNaTeIbHOM
YIOUTAHHOCTU ¥ 3KOHOMHU KOPMOB.

Wccnenoanus BBITIONHEHBI 0 3aKa3y MUHHCTEPCTBA CEIBCKOTO X03sHcTBa Poccuu 3a cu€T cpeacts
denepampHOTO OfOmKera B 2016 TOomy B paMKax HaydHO-HCCIenoBaTelbckoi paboter ®I'BOY BO
«Camapckas TOCYIapCTBEHHAasi CEIIbCKOXO3AWCTBEHHAss akajuemus» «Pa3paboTka MpakTHYECKOTO
PYKOBOZACTBAa MO OajNIbHOW OIIEHKE YIMHUTAaHHOCTH MSICHOTO CKOTa W €€ NpHUMEHEHHEe B MEHEIKMEHTE
cTazmay.

Leap HacTosimeil padoThl — ONpeesieHHe B3aUMOCBSI3U MEXy OaUIbHOM OLIEHKOM YIHUTaHHOCTH
MOJIOAHSAKA MSACHOTO CKOTa C JKMBOH Maccoil M KO3(p(HIHUEHTa PErpeccHH, ¢ MOCIEeAYIOUIMM HCIOIb30-
BaHHEM K03(h(pHUIIMEHTOB perpeccuu sl pacuéra M3MEHEHNH B TIPOTpaMMe KOPMIICHHSI MOJIOTHSAKA.

Hayunas HoBu3Ha. B Xoje uccienoBaHUil BIEpBBIC BBISBICHA B3aMMOCBS3b MEXAy OalIbHOM
OLICHKOW YNMHUTaHHOCTH M KUBOH Maccoil MOJIOJHSKA PasHbIX MOPO, YTO IO3BOJIUIIO ONPEACITUTH KOd(-
(UIMEHTHl PErpecCMr M pPacCUUTaTh W3MEHEHHsS YPOBHS KOPMIICHUS MOJIOIHSKA [UIS JTOCTHKCHHS
KeJlaTeIbHOW KUBOW MacChl M YITUTAHHOCTH TIPH BBIPAIIMBAHAN.

Matepuaa u MeToabl. MaTepranom Ais UCCIAEAOBAaHUS CITYKWJI MOJIOAHAK B BO3pacTe 7 MECSIIEB.
UccrnenoBanns ObLTH TPOBEACHBI BO BpeMs €KErOAHOH KOMIUIEKCHOH OIEHKH MSCHOTO cKoTa (OOHH-
tupoBkH) B 2016 roxy B OO0 «K.X. INomstackoe» Camapckoii obiaacti. OOBEKTOM HCCIICIOBaHUS Oblia
B3aMMOCBSI3b OAJUTBHOW OLIEHKH YITUTAHHOCTH C KHBOK Maccoi U MPOJYKTUBHOCTBIO MOJIOJHSKA MSICHOTO
ckorta [26].

s 060cHOBaHUS UCTIONB30BAHHUS OAIITLHOW OIIEHKH YIUTAHHOCTHU IS YIPABICHUS CTaJ0M, OBLIO
MPOBEJICHO OIpeeNiCHHE B3aUMOCBA3U (KOA(POHUIMEHT KOppeNsuiu U Ko3(QQUIIMEHT perpeccuu) MexIy
JKUBON Maccoi, CpeJHeCyTOUHBIM MPUPOCTOM M YNUTAaHHOCTBIO MosonHsKa. Koadduument xoppensuun
paccuuThIBa M, Kak (DEHOTHUITMYECKYI0 KOPpeNsuio st Oonbinoi BeIOOpkU. Koaddumuent perpeccuu
OTIpeIeTISIA, KaK Mpom3BeneHne Kod(p(dUIMeHTa KOPPemsAuid Ha 4YacTHOE OT AeNIeHHs CpelHeKBapa-
TUYECKOT0 OTKJIOHEHHUS OJTHOTO MpHU3HaKa Ha CPEeTHEKBAAPaTHIECKOE OTKIOHEHHE IPYTroro npu3Haka. Jis
JKCIIepUMeHTa ObUTM C()OPMHUPOBAHBI YETHIPE TPYMIBI KUBOTHBIX M3 66 TEMOk m 44 OBIYKOB repe-
dopackoit, 32 T€mok m 50 OBIYKOB Ka3aXCKOW OEOTOJIOBOH IMOPOJ. YTHUTAHHOCTH CKOTA OIMPEICIISLTN
BU3yallbHBIM OCMOTPOM JKHBOTHBIX W MPOIIYIILIBAHUEM, MO 5 OANIbHOM IIKane OIEHKH YIMUTAHHOCTH
MOJIOAHSAKA MSICHOTO CKOTA.

BuomeTpudeckast 00pabOTKH TaHHBIX MPOBEIEHA 110 OOIIETPUHATON MeTouke [27].

Pe3yabTaThl McciieqoBaHMl W UX 00cyxkaeHne. B xome sxcriepuMeHTOB OBUTH OTpeAesieHbl Kod -
(ULKEHTHI KOPPEeJSIIUU U PErPecCHH MEXIy KUBOW Maccoi MOJIOJTHSKA, CPEAHECYTOYHBIM IIPUPOCTOM H
YIUTaHHOCTBIO MOJIOJTHSIKA, OIEHEHHOU B Oamnax. J{ns onpeneneHuii kKo huIrieHTa perpeccuy UCIIONb-
30BaH KOI(D(PHUIIMEHT KOPPENSAIny, ONpPEeNeNeHNs KOPPESIUA — W3MEHYMBOCTh KaKIOTO H3y4aeMoro
MpU3HAKa.

JKusyto maccy, 0auIbHYIO OLIEHKY YIMUTAaHHOCTH, MPOAYKTHBHOCTh MOJIOJHSKA M MX U3MEHYMUBOCTH
OTIPEETISUTN C YIETOM T10J1a KUBOTHBIX.

[Mo >xuBoOi Macce OBIUKM Ka3axCKOW OENOroJOBOW TMOPOIBI NMPEBOCXOIWIN CBOHX CBEPCTHHUKOB
repedoprckoii mopoast Ha 16,7 xr, (7,96%) a ténku — Ha 9,8 xr (4,85%). Haubonpmas nu3MeHYNBOCTD
JKMBOM Macchl HaOJromanack B Irpymme OblYKOB repedopiackoid mopoxasl — 12,0%, y ObIMKOB Ka3axcKoif
6emoromoBoit moposel — 11,8% (Tabmuma 1).

Cpenu TEMOK Ka3axckKod OeorojoBoi mopoabl Ko3((GUIMEHT W3MEHYMBOCTH OBLI OOJibINe. DTO
CBUJIETETLCTBYET O TOM, YTO KazaxcKas OEIIOToJIOBas MOpoja MEeHee KOHCOIUAMPOBAHA 10 M3y4aeMbIM
MpHU3HAKAM.

Haunbonpieit ynmuTaHHOCTBIO OTIUYANNCH OBIYKH, OHH UMENH OJUHAKOBYIO YIUTAHHOCTh B O0CHX
noponax — 4,5 Oaya, IpyU OJMHAKOBOM KO3(M(UIIMEHTe U3MEHUYMBOCTH, B TO BpeMsl, KaK YIUTAHHOCTh
TENOK OBlJIa HEeCKONbKO HUke, 4,2 n 4,1 Oanna, cOOTBETCTBEHHO. MI3MEHUMBOCTh B Ipymie Ka3axCKOH
0eJI0roJI0BOI TOPO/IbI ObLTA BhIIE, YeM Yy repedopaos Ha 1,1%.

Uzyuenne ko3 duipeHTa KOppesud U PErPecCuy MEXIy YIUTAaHHOCTBIO CKOTa U KUBOH Maccoi
MOJIOJTHSIKA TIOKa3ajl0 Ha BBICOKYIO CTENEeHb MPSMOJMHEHHONW B3aMMO3aBHCUMOCTH TPHU3HAKOB (TaOIu-
ma 2).
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Tabnuna 1 — VI3MeHYNBOCTb ’KUBOM MacChl ¥ yIIUTAHHOCTH MOJIOZHSAKA

[Hopona
Tokazarens repedoprckas Ka3axckas 0eyoroyioBas
OBIYKH TENKU OBIYKH TENKH
YKusas macca (M), kr 210,0 202,0 226,7 211,8
CpeltHeKBaIpaTHYECKOE OTKIIOHEHHE (G), KT 25,2 20,2 27,1 22,8
Koaddunuent usmenuusoctu (C,), % 12,0 10,0 11,8 10,8
Omubka cpegHeit apuMeTHIecKo, Kr 4,40 3,40 4,90 4,90
Bann ynuranHoCTH 4.5 42 4,5 4,1
CpenHeKkBaIpaTHIeCcKOe OTKIOHEHHE (G), Oat 0,51 0,30 0,50 0,44
Koaddunment usmenuusoctu (C,), % 11,6 9,8 11,6 10,7
Omubka cpegHeapupMeTH4ecKon, 6ann 0,11 0,09 0,10 0,14
Ta6muua 2 — KoapuimeHTs KOppensun U perpeccu MeXIy YIIUTaHHOCTHIO U KHUBOW MacCcOd MOJIOIHSIKA
ITopona
Iokazarens repedopackas Kazaxckast 0eoroyonas
OBIYKH TEIKU OBIYKH TETKU
KoaddunmenT koppensmuu (r) 0,74 0,76 0,81 0,79
Koaddumment perpeccun (R) 26,7 26,1 32,2 28,9
JocToBepHocTh K03 durrienTa koppensuu (td) 0,999 0,999 0,999 0,999
JlocToBepHocTh K03 duIreHTa perpeccuu (td) 0,999 0,999 0,999 0,999

Bo Bcex cnyuasx ko3QUIMEHT KOPPEIAIUU ObUT BRICOKHM, MOJIOKUTEIBHBIM M MPSMOJIUHEHHBIM,
Haxonwics B rpanunax ot 0,74 mo 0,81. DTo sABIsSETCS OCHOBAHHWEM HUCIOJB30BATh UX MPHU ONPEACICHUN
Kod(pUIeHTa perpeccud. Y CTAaHOBJICHO, YTO MPH U3MEHEHWH YIWTAaHHOCTH XKMBOTHBIX HA OJWH Oan
W3MEHSCTCA MX KUBas Macca Ha 26,1-32,2 kr.

3Has, CKOJIBKO TPeOyeTCs DHEPreTUYECKMX KOPMOBBIX CIMHUI] Ha KHIOTPAMM MPHPOCTA KUBOU
MAacChl, MOXXHO PacCYMTaTh M BHECTH KOPPEKTHBHI B MPOTPAMMY KOPMIICHHUS MOJOJHSIKA C YYETOM HX
YIOUTaHHOCTH.

KoadhduiueHTsl KOppesiuy U perpeccuu, UMelln BhICOKYIo ctenenb (P>0,999) nocrosepunoctu. B
XOJIC UCCIEAOBaHUI Takke OBUI OINMpPENeNICH YPOBEHb IPOJIYKTHBHOCTH MOJOJHSIKA U Kod(duimeHT
KOPPENALNN U PETPECCHU MEXY CPETHECYTOUYHBIM MTPUPOCTOM U YITUTAHHOCTBIO CKOTA.

AHanmu3 TokasaTenieil MPOAYKTUBHOCTH MOJOAHsKA (Tabmuia 3) CBHUAETENBCTBYET, YTO OHMU OBLIN
HEJOCTAaTOYHO BHICOKHE B 00CUX TPYIIaX. DTO MOXKHO OOBSICHUTH TEM, YTO MOJIOJHSK BBIPAIIUBAJICS B
JETHUN TIepro;] 0€3 MOJIKOPMKH KOHIIEHTPUPOBAHHBIME KOpMaMH. HauBpIciiel MpoyKTHBHOCTBIO CPETn
MOJIOJHSKA OTIMYAINCH OBIYKH Ka3aXCKOUW OemoroyoBoi mopoas! — 858,5 T, uro Ha 7,7 T OOJbIle, 4eM Y
OBIYKOB repeopA0B MPH HETOCTOBEPHOH Pa3HOCTH YUUTHIBAEMBIX Mokaszarenei (P<0,95).

Cpenu Ténodek MpoayKTHBHOCTH ObLIa BBIIE Y TpeAcTaBUTENel repedopackoi mopoasl — 791,8 T,
4yTO OOJIBINIE, €M y MX CBEPCTHHII Ka3axcKoi OemoronoBoit mopoast Ha 24,1 (3,14%). CornacHo BenmunHE
MpU3HaKa, pa3MUYHBl U CPEAHEKBAIPATUYECKUE OTKIOHEHH MTOKa3aTeNs B Ipyax.

Tabmuna 3 — CpenHecyTOUHBIH IPUPOCT U UX U3MEHYHBOCTD

ITopona
[TokazaTenb repedopackas Ka3axckas 0ejorojioBas
OBIUKH TEIKH OBIUKH TEIKH
CpeaHecyTOUHbIH PUPOCT, T 850,8 791,8 858,5 767,7
CpeHeKBaIpaTHUECKOe OTKIIOHEHHE (G), T 112,3 83,9 117,6 96,7
Koaddunuent usmenuusoctu (C,), % 13,2 10,6 13,7 12,6
Omubka cpegHelt apuMeTHIecKoi, T 17,7 16,1 17,1 20,0
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Koaddumment m3menunBoctn Haxomwics B mpeaenax oT 10,6 mo 13,7%, ¢ He3HAUYHUTENHHBIMU
KOJIEOQHVSIMH C YUETOM TIOPOBI U TT0JIa KUBOTHBIX.

KoadduiueHT Koppensiuu U perpecCud MEXIy CPEIHECYTOUHBIM MPUPOCTOM U YIUTAHHOCTBHIO
MOJIOJTHSIKA, ONIPEICIEHHOTO 10 5-0aJUTBHOM MIKaIe MpecTaBieH (Tabuuna 4).

Koaddumment koppensiiimn Mexay HpOAYKTUBHOCTHIO MOJIOJHAKA M OAMTbHOW OIICHKOW yIHTaH-
HOCTH OBUI BO BCEX TpyNIax BBICOKUM, HOCHII ITOJIOXKHTCIBHBINA TPSIMOJIWHEHHBIH XapakTep. Bakno
OTMETHUTh, UTO CPeIU repedopICKOro MOJIOIHSKA, KaK Y OBIYKOB, TaK U CPeIU TEIOK KOA(PDUIIMSHT KOp-
pemsinuu coctaBistn 0,86. OnuHakoBwiid K03(pduuuent koppemsuunu (0,78) ObUT yCTaHOBIEH Takke Y
MOJIOJHSKA Ka3aXCKO# 0eI0T0I0BOI OPOIEL.

Koadguiuent perpeccun mo3BOJUI BBISABUTh, YTO U3MEHEHUE YIUTAHHOCTH MOJIOIHIKA Ha 1 Gat
MPUBOJIUT K U3MEHEHUIO )KUBOHM Macchl ObIYKOB Ha 136,8 u 148,4 T B CyTKH.

Cpenn TENOK M3MEHEHHNE YIUTAaHHOCTH CKOTa Ha 1 6ayur mpUBOAWT K M3MEHEHUIO YKMBOW Macchl Ha
100,4 u 109,1 r B cyTku (P>0,999).

Tabnuna 4 — KoahurueHT Koppesiuug U perpeccul MeXIy CpeIHeCyTOUHBIM IIPUPOCTOM U YIMTAHHOCTBIO MOJIOTHSKA

ITopona
Iloxasarens repedopackas Ka3axcKas 0eJIoroyoBast
OBIYKH TENKU OBIYKH TEIKU
Koaddumment xoppemnsiuu (1) 0,86 0,86 0,78 0,78
Koadpdumuent perpeccun (R) 148,4 100,4 136,8 109,1
JoctoBepHocTh K03 durrienTa koppensuu (td) 0,999 0,999 0,999 0,999
JHocroBepHocTs ko3 dunmenta perpeccu (td) 0,999 0,999 0,999 0,999

3Hasg Ha CKOJBKO KHJIOTPAMMOB HEOOXOIMMO W3MEHUTH JKUBYIO MACCy JUI AOCTHXKEHUS TpeOyemMoi
YIIUTAHHOCTH, MOXKHO OTIPEJCIINTh, HAa CKOJIBKO HAJl0 U3MEHUTh YPOBEHb KOPMIICHHS >KUBOTHBIX (Tabmu-

ma 5).

Tabmmna 5 — M3MeHeHue ypoBHS (HOPMBI) KOPMIICHHS] MOJIOHSIKA ¢ %kuBoit Maccoit 200 xr, OKE

OueHka KenarenbHast Topoza
YIUTaHHOCTH, YIIUTaHHOCTb, repedopiackas Ka3axckas 0eyoroyioBas
Gann Gann OBIYKH TENKH OBIYKH TENKU
1 5 HOpMa+2,67 HOpMa+2,45 HOpMa+2,84 HOpMa+2,56
2 5 HopMa+2,00 HopMma+t1,84 HopMma+2,13 HopMma+1,92
3 5 HopMma+1,33 HopMma+1,22 HopMma+1,42 HopMma+1,28
4 5 HopMma+0,67 Hopma+0,61 Hopma+0,71 HopMa+0,64
5 5 HOpMa (5,0) HopMa (4,7) Hopma (5,0) Hopma (4,7)

Hampumep, ast JOCTHKEHUS JKENATENbHBIX 5 OayioB, ObiukaM repedopIcKoil TOpoIbl, UMEIOIIHM
YIUTAHHOCTh 3 0asia, HeOOXOJUMO MOBBICHTh YPOBEHb KOPMIICHHUS Ha 1,33 SHEPreTHUECKHX KOPMOBBIX
enuHuI, a Ténkam —1,22 DKE.

3akuawuenne. TakuM 00pa3oM, MEKIY KUBOW MacCON MOJIOHSIKA, CPEIHECYTOUHBIM MTPUPOCTOM U
0a/UTbHON OICHKON YMHUTAHHOCTU CYIIECTBYET BBICOKAs MPSIMOJMHEWHAs MOJOXKHUTENbHAS CBS3b. YcCTa-
HOBJICHHBIE KO3((GHUIIMEHTBI PErPECCHH IMMO3BOJISIOT ONPEACIUTh U3MCHCHHE JKUBOW MAacChl MOJIOAHSKA
MpH U3MEHEHHM YIMHUTAaHHOCTU Ha | Oaml. DTO SBISETCS OCHOBAaHUWEM JJIsi BHECECHHUS KOPPEKTHBOB B
mporpaMMy KOPMJICHHUS MOJIOJHSKA, YTO OOCCICYHUT KENATeNbHYH YIMHUTAaHHOCTh K CPOKY OKOHYAHUS
OTKOPMa M BBICOKHI DKOHOMUYECKHUH 3(h(eKT BBIpAIIMBAHKS MOJIOIHSKA.
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AnHotanusi. CHbIp eTiH peHTabelnb/1i OHIIPY YIIH JKOFapbl OHIMALIITIMEH epeKIIeIeHEeTIH MaJIap/IbH, )KOFa-
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YTBIMIIBI TIAWAANAHYBI AYPHIC YHBIMIACThIpy 0ol Tabbutajabl. [llapyalrsuiblk TOOTAFBl MajmapiablH Tipineit
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CaJIMaFrbl op KWJIbI OOJIBIN Kelei, al eTTi ipi Kapa MalliapAblH a3bIKTaHIBIPY HOPMACHI ecelTelliHTeH, OipakK Ta, HeTi-
3iHEH OJapIbIH Tipiliel caTMarblH €CeTKe aja OTBIPHIN XacaiaraH. by mypeic emec, ©WTKEHI TONTAFRl MallgapAblH
Tipineii canmakrapsl OipbIHFail OOIBIN, KOHABUIBIK KYWiHE OailIaHBICTBI SHEPTHSAFA JETeH MYKTaXKIBIFBI op TYpIi
Oomnaznpl. backama aiTkanga, Malgapibl a3blKTaHIBIPY HOpMAchl Tipulel caiMarbiHa OaiiIaHBICTBI FaHa eMec,
COHBIMEH Oipre Maijap/blH KOHABUIBIK KYHIHE Kapai HakThUIaHybl THiC. KOHIBUIBIFbIHA OAiIaHBICTBI MaAaP.Ibl
KalTaJaH TONTACTBIPY CHBIP €TiH OHAIPYAIH TEXHOJOTHSUIIBIK YPIICIHAE HeTI3ri Tocia 0oJbin caHanapl. bys kbiMoar
a3bIKTAHJIBIPYIbl YHEMIEYT'€ MYMKIHIIK Oepeai, OWTKeHI CUBIP €TiHIH O31HIIK KYHbl KYPJBbIMBIHIA IIBIFBIHIAPIBIH
yJikeH yueci (60%) a3bIKKa THeclti. 3epTTey MaKcaThl — jKac MajJap/blH KOHbUIBIFbIH OaJIMeH OaraaraHzia ojap-
JIBIH TipiJIel cajaMakIeH e3apa OaillaHbICTBUIBIFBIH aHBIKTAY, KOHIBUIBIFEI Oip OaJlIFa e3repreH/e Tipiiel canMarbl
KAHIIAIBIKTI AYbITKUTHIHBIH afKbIH/IAY )KOHE MAJIAP/IbIH KOHIBUIBIK KyiiHe 0ailIaHbICTBI A3bIKTAH/IBIPY HOPMAChIH
HaKThUIAYy. 3epTTeyiiep repedopa xoHe Ka3aKThIH aK 0ac TYKBIMIAPBIHBIH XKac MaIapblHa XKYPTi3iini. 3epTTey XKyp-
Ti3y YIIiH KOPPETMSIIHSIIBIK, PErPECCHSIIBIK )KOHE CTATHCTUKAIBIK TAAay 9MICTepl KOIAAHBUINBL 3epPTTEy KYPTrizy
OapeICBHIHIAa MaNapAbIH Tipineld canMarbl MEH KOHABUTBIFBIH OaJUIABIK Oarajiay apachlHIA KOFapFbl OH OaiilaHbIC
Gaiikanme! (repedopn yurin r= 0,74-0,76 sxoHe Ka3aKThIH aK 0ac TyKeiMbI yimid r=0,81-0,79). Byn Genrinep apackiH-
JTaFbI perpeccus Ko UIMEHTIH aHBIKTayFa CeMTITiH THTI3/1. 3epTTey Ke3iHe aHbIKTaTFaHbl, MAABIH KOHIBUTBIFBIH
1 Gayutra apTThIpy repedopi TYKBIMBIHBIH Kac MajbIHbIH Tipiied caiaMarbiH 26,1-26,7kr ecipeli, ajl Ka3aKThlH aK
0ac TYKbIMAApBIHBIH Oy3ayiapbiHaa Oy kepcerkin 28,9-32,2kr, ssFHUA a3bIKTaHIBIPY EHIeiHEe KaXeTTl e3repTyliep
eHri3yre MyMKIHIIK Oep/ii, KOHABUIbIFEL 1 0aut repedopl TYKBIMBIHBIH jKac Majiapsl yiniH 2,45-2,57; an 2 Gamnra
1,84-2,00; 3 6amnra 1,22-1,33; 4 6amrra 0,61-0,67, THiciHIe TaHATAp MEH OYKAIIBIKTapFa Ja SHEPTEeTHKAJIBIK a3bIK
OJIIIIEMIH apTThIPyFa BIKIAJIBIH TUTI3d1. Ka3akThiH aK 6ac TYKBIMBIHBIH JKac Mayigaphl YIIiH OyJ1 KepceTkimrep 2,56
xkoHe 2,84; 1,92 xone 2,13; 1,28 xxone 1,42; 0,64 xxone 0,71 3HEepreTHKAIBIK a3bIK odmeMid Kypaabl. Con cedenteH
’Kac MalIapblH KOHJBUIBIFBIH KaJaraiay, KOHAbUIBIK KYHiHe OailIaHBICThI a3bIKTAH/BIPY bl AYPBIC YHBIMIACTHIPY
JKOHE 9p TYpJIi KOHABUIBIK KYHZEri Malgaplbl TONKa Oeiry, jKac Maigapiabl ecipyle SKOHOMHUKAIBIK THIMIUTIKKE
JKETYAIH MaHBI3IBI )KOJIIApPBI OO TaOBLIAIEL.

Tyiiin ce3aep: erTi ipi Kapa xac Maibl, Tepedop] )KoHe Ka3aKThIH aK 0ac TYKBIMAAPHI, KOHIBUIBIFEIH OaiIMeH
Oarainay, Tipijei calMarbl, a3bIKTaHIBIPY IEHTEHi.
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THE ELECTRODEPOSITION OF GALLIUM SELENIDE

Abstract. The electrochemical deposition of gallium selenide on a glassy carbon electrode from sulphate
electrolytes at a constant potential was carried out. The cyclic voltammetric curves of the glassy carbon electrode in
two different electrolytes were studied: sulfuric acid and citrate buffer solution containing gallium and selenium ions.
The influence of change in the concentration of gallium ions and the deposition potential on the composition of the
resulting precipitate is studied.Increasing of the gallium ions concentration from 6-10° M to 1-10" M at a constant
concentration of selenium ions 2-10° M in the electrolyte leads to an increase in the gallium content in the deposit
composition. It is established that in order to obtain the stoichiometric composition of the film, the content of gallium
(IIT) ions in the electrolyte must be many times higher than the content of selenium (IV) ions. The results of
elemental analysis of the precipitate confirmed that a film of gallium selenide with a content of 26.7 at% gallium was
obtained at a ratio of the concentration of gallium ions and selenium of 50: 1 in the sulphate electrolyte at a potential
of -0.8 V. Investigation of the morphology of the surface showed that a uniform coating of the surface of the glassy
carbon electrode is achieved at potentials of -0.8 and -0.9 V. X-ray phase analysis confirmed the presence of the
Ga,Se; phase in the resulting films.

Keywords: gallium selenide, electrodeposition, voltamperometry, thin films.
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"MucturyT TonnmBa, Karanusa u snekrpoxumun um. JI. B. Coxonbsckoro, Anmatsl, Kazaxcran,
2Haquo-npaKTquCKI/Iﬁ LIEHTp MarepuaioBeneHus benopycckoil akanemuun Hayk, MuHck, benopyccus

IJIEKTPOOCAXIEHUE CEJIEHUIA I'AJIJINA

AnHoTanus. [IpoBeeHO MEKTPOXUMHUECKOE OCAKICHNE CEJIEHU/Ia FaJUINs Ha CTEKJIOYIJIEPOAHOM BJIEKTPOie
N3 CCPHOKHUCIBIX OJBJICKTPOJIUTOB IPHU MOCTOAHHOM MOTCHIHAJIC. I/ICCHeﬂOBaHbI HUKINYECKUC BOJIbTAMIICPHBIC
KPHBBIE CTEKIIOYTJIEPOJHOTO 3JIEKTPOJia B JIBYX Pa3JIMUHBIX HJIEKTPOJIMTAX: CEPHOKHCIOM M LUTPATHOM OyhepHOM
pacTBoOpe, colepKalliX HOHBI rajulkst U ceieHa. lccnenoBaHo BisiHUE W3MEHEHHs KOHIEHTPALMKA MOHOB rajulus U
TNOTEHIIHANA OCAXKICHHS HA COCTAB IOIYYaeMOro 0Cajka. YBeleueHre KOHIIEHTPALMH HOHOB rautus ot 610~ M 1o
110" M 1pu mocTOsHHO# KOHIEHTpaly HOHOB cenera 2-10° M B 3J1eKTpONHTe IPUBOANT KYBEITHUCHHIO COIEp-
JKaHUSI TS B COCTAaBE OCa/Ka. YCTaHOBIICHO, YTO IUIS MOJYyYEHHS CTEXHOMETPHYECKOTO COCTaBa IUICHKHCO-
nepxaane noHoB raums(Ill) B snexTponuTe MOHKHO BO MHOTO pa3 MPEBHIIATH cofepxaHne HOHOB ceneHa (IV).
Pe3ynbTaThl 3JIEMEHTHOTO aHAINM3a0Ca/Ka IOATBEPAWIN, YTO MPU COOTHOILICHHUHM KOHILEHTPAIMH MOHOB TajlIHs U
cemeHa 50:1 B CEpHOKHCIIOM 3IJIEKTpONHTE, Tpu moreHnmaie -0,8B momyumnm ,IuleHKy CelleHHaa Tajuius ¢ Ccolep-
KaHueM 26,7 a1% ramms. HccnenoBanne MOpQOJIOrHH IOBEPXHOCTH MOKA3aJI0, YTO OJHOPOIHOE MOKPBITHE IIO-
BEPXHOCTH CTEKJIOYTJIEPOIHOTO BJICKTPOAa JocTuraercst npu noreHiuaiax -0,8 u -0,9B. Pentrenodasossiii anamms
noATBepai Hamune (asel Ga,Se;B MoyYeHHbBIX TUICHKAX.

KaioueBble ci10Ba: cesieHH] rajuiist, SJIEKTPOOCAKACHHE, BOJIBTAIIMEPMETPHS, TOHKUE TUICHKH.
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Beenenue. IlomynpoBomuukoBsie coexaunenus III-VI rpynmel mpuBiekaroT Oonbplioe BHUMaHHE
uccienoparesiell oiaroxaps MOAXOISIIUM CTPYKTYPHBIM U ONTHYECKHM CBOMCTBaM Il NIPUMEHEHUS B
¢doTroanekTpoHHbIX TpeoOpazoBatensx [1]. K aToit rpymme oTtHOcsTcss MoHocenenun ramwmms GaSe,
KOTOpBI MMEET T'€KCAroHaJbHYIO0 CTPYKTYpPYy C ONTHYECKON IIMPHUHOMN 3amperieHHoi 30Hsl 2,1 3B, u co-
nepxut cinou Se-Ga-Ga-Se u nucenenup ramwms Ga,Se;, KOTOPBIH HMeEET KyOHUYECKYIO CTPYKTYpPYy C
ITUPUHOHN 3ampernieHHoi 3061 1,8-2,6 3B [2, 3] 1 KpuCTAIIIU3yeTCS B O-H B-CTPYKTYPHBIX MOIU(pHUKA-
musix. B ctpykrype Ga,Se; oHa TpeTh KaTHOHHBIX LIEHTPOB CBOOOHA, MO3TOMY CTPYKTypa COCIHMHEHHUS
apisieTcsl nedekTHOM. B cBoro ouepenb AedekTHBIE COEIUHEHUE HCIONB3YIOTCS B ONTORICKTPOHHBIX
YCTPOMCTBAaxX Il NMAacCHBALMHM T'€TEPOrE€HHBIX COCIMHEHUH, A TNEPEeKIIOueHHs NaMsiTH CBETOU3IYy-
YalomXx AU0N0B [4], B codueranuu ¢ momioxkkoit GaP [5]. CymecTByeT MHOXKECTBO METOIOB MOTYUCHUS
ceneHua raums. K TakuM MeTolaM OTHOCUTCS XMMHYECKOe ocaxieHue u3 maposod (azsi(CVD) [6],
XUMUYECKUH TIepeHOC mapa B BakyyMe [ 7], mapodasnas sanutakcus [§], reTepoBajieHTHAs Peakitis 0OMeHa
V-VI [9], repmugeckoe ucnapenune [10], monexymsipHo-myukoBas snutakcus [11, 12]. Camblii ©3BECTHBIMA
meton Crokbaprep-bpumkmena [13] momydeHHs MOHOKPUCTAUIOB celeHuaa rammus Ga,Se; mpen-
cTaBisieT coOOM CHHTE3 MPH HAIPaBICHHONW KPUCTAIIM3AaLUH, KOT1a B CHEHUAIBHON MEUN NPOTATHBACTCS
KBaplieBas aMmIlyJjia ¢ MaTepuaiaoMm U HarpeBaetcs 10 1473 K ¢ mocienyomuM MeIIeHHbBIM CHUXEHUEM
TeMIepaTyphl. DTOT METOJ TpeOyeT BBHICOKHH YHCTOTHI MaT€pPHAaJIOB, BHICOKUX BaKyyMa M TEMIEpaTypHl.
Tonkue tuieHkH Ga;Se; MOTYT OBITH IOJIyY€HBI 30JIb-T€Nb METOIOM IPH TeMemneparype oOpa3oBaHHS
kpuctaiioB [14]. ITo cpaBHEHUIO C BbIIIE ONMCAHHBIMHU, METO]] 3JIEKTPOOCAXKICHHUS U3 BOJHBIX PACTBOPOB
JUTS TIOJTY4EHHUSI TOHKHMX TUIEHOK Ha MPOBOSIINX IMOAIOKKAX 00IagaeT psSaoM IPEUMYIIECTB M OTHOCUTCS
K HEZIOPOTUM METOJiaM, MO3BOJISIsI KOHTPOIUPOBATH TONIIMHY, MOP(HOJIOTHIO  COCTAB TUICHKH B MpOLIECcCe
ocaxzaenus [15-17].

B nacrosimeit paboTe pacCMOTPEHBI YCIOBHSA 3JEKTPOOCAXKIEHHUS CEJICHWAA TaTus Ha CTEKJIOYT-
JIEPOHOM 3JIEKTPO/IE IPY OCTOSIHHOM MOTEHIIHAJE.

Metoabl uccaenoBanusi. BonbramnepHsie U3MepeHHus Ha AUCKOBOM CTEKJIOYIJIEPOIHOM 3JIEKTPOJE
¢ IoBepXHOCTHIO 0,07 CM® ¥ JITEKTPOOCAKIEHHE CeIeHHIA TA/UIHs HA IUIOCKHX CTEKJIOYTIePOIHBIX IUIac-
THHAX, WIOMAA6I0 1,0 cM’. BBIIONHAINCH B TPEXHIEKTPOIHON TEPMOCTATHPOBAHHON CTEKIAHHOM sueiike
C HUCIIOJIb30BAHUEM XJIOPCEPEOPSHOro 3IEKTPOJia CPaBHEHUS U IUIATHHOBOI'O NpOTHBO3JIEKTpoaa. Ilepen
AKCIIEPUMEHTOM 3JICKTPOIBI 00pabdaThIBay TOHKOH abpazuBHOM Oymaroi 2000, TpoMBIBaIN TUCTHILTHPO-
BaHHOH BOJOW M CYIIMJIM Ha Bo3ayxe. B xauecTBe ()OHOBBIX 3JICKTPOIMTOB UCIIOIB30BAIN CEPHOKHCIIBIH
anextponut ¢ pH=2,2 (0,45M Na,SO4 + 0,05M H,SO,) u uutpatusiii 0ydepHsiii anexktponut ¢ pH=2,92.
[ocnennanii rotoBumn u3 39,3 mu 0,1M nutpara Harpus u 60,7 mu 0,11 HCl. Ucnons3oBanu pacTBopbl
coirelt Tayutus M cenera Mapku (4.a.a) 0,1M Gay(SO4);, 0,1M NaHSeO; u 1M GaCl;, B uccnenoBanHbIX
3MEKTPONMTAX M3MEHSUIM KOHIEHTPALMIO MOHOB rammus o 6-10° go 1,2:107 M u nomnepxusanu
MOCTOSTHHYIO KOHIICHTPAIIHIO HOHOB celieHa (2 107 M).

OJEeKTpOOCaXICHUE CeJIeHWa TaUIMs NPOBOAWIACH IPU IIOCTOSHHOM IIOTEHIMAJEe, KOTOPBI
noJiIepKUBAJICs ¢ momolsio noreHiuoctara GillAC ¢ nporpammubiM obecniederrneM ACM Instruments
Version 5 u mpu temnepatype 70°C, koTopas moanepkuBanack ¢ momoibio Tepmocrata LOIP, mepe-
MEIIIUBaHUE SBJIEKTPOJUTA OCYIIECTBISIM MarHUTHOM Mmemankodn MM3M. Ilocne ocaxnaeHus TUIEHKH
MPOMBIBAJIM B AMCTWILTUPOBAHHOW BOJE M CYLIWIM Ha BO3AyX€. DJEMEHTHBIM aHaIM3 Ha CO/ep)KaHue
KOMITOHEHTOB U MHUKPOQOTOrpad iy MOBEPXHOCTH MJICHOK CEJICHU A rajulnsl ObUIM TOJTY4EHBI C TIOMOLIBIO
AJIEKTPOHHOTO CKAHWPYIOLIETO MUKPOCKOIIA C BO3MOXKHOCTAMHU MHKpoaHanmu3a «JSM6610 LV» dupmet
JEOL (Slmonmst). ®a30BBIi COCTAB MICHOK OMpeessumn ¢ moMmotrsio mpudopa JIPOH-4/07 ¢ Co-TpyOKoii.

PesyabTatel U o0cy:xnenue. BonbmamnepHvie usmepeHus HaA OUCKOBOM CHIEKI0Y21€pOOHOM
anekmpode. [ onpeneneHus BIUSHUS KOHLEHTPALUU KOMIIOHEHTOB B 3JIEKTPOJIUTE HA IPOLECC JNEK-
TPOXUMHUYECKOI'O BOCCTAHOBJIICHUSI MOHOB OBLIM 3allMCaHbl IIMKJINYECKHE BOJBTAMIICPHBIEC 3aBHCUMOCTH
(IBA) cTekiI0yTIIEepoJHOTO BIIEKTPOIAa B CEPHOKUCIIOM IIEKTPOJUTE U B IUTPATHOM Oy(depHOM pacTBope.
CKopocTh cKaHUpOBaHUs MmoTeHIMana cocrapisia 20 mB/c B untepane ot 0 o —1.0B, u npu oOpaTHOi
pa3zBeptke moreHuuana ot -1.0 mo +1.2B. HccnenoBanu 3J€KTPOIUTH ¢ Pa3IU4YHONM KOHLEHTpaLMEH
woHoB ramms (6:10° M, 1,2:10° M, 6:10° M, 810> M,1-10" M u 1,2-10" M) npu nocrosHHO#
KOHLICHTpAIlMi KOHOB celeHa (2- 10° M).

Ha pucynke 1 npuBenensr LIBA cTekI0yTaepoaHOro 3MIEKTPoa Mpy BOCCTaHOBIeHUH HOHOB Se(1V)
n Ga(IIl), cHATEIC B CEPHOKHUCIIOM 3JIeKTposnTe. M3 prcyHKa BHIHO, YTO KaTOAHBIA TOK BO3PacTaeT yikKe
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npu 0B moTeHMana, 4to CBUIAETENbCTBYET 0 BoccTaHOBIeHUU Se(IV), koTopoe HaunmHaeTcs mpHu Oolee
TTOJIOXKHTENBHBIX TTOTeHIHaTaxX. Ha Bpeske pucyrka | mpusenexa [{BA Boccranosienust Se(IV) (2.10°M)
Ha ()OHE CEPHOKHCJIOTO 3JICKTPOJIUTA, CHATAs MPHU KaTOAHOH pa3BepTke moreHuuana ot +0,3 g0 -1,0 B.
Boccranornenue Se(IV) conpoBoxkmaaeTcs: Takke MOSBICHUEM JIBYX MHKOB TOKA MPH HOTEHIMANIAX OKOJIO
Hyns B u mpu motenrmane -0,5 B. Ilporiecchl BOCCTAHOBIEHHUS W CTaHIAPTHBIC MOTCHIHATBI OMHUCHI-
BAaIOTCS YPAaBHCHUSMHU:

H,Se0;+4&+4H =Se+3H,0 E°=+0,740B (1)
Se+2&+2H "= H,Se E°=-0,400 B )
H,Se0;+68+6H =H,Se+3H,0 E°=+0,360B (3)

B obmnactu norenuuanos -0,5B Bo3mokHO BoccTanosnenue Se(IV) nmo ypaBuenusm (2 u 3) ¢ obpa-
30BaHUEM CEJICHU] HOHOB.

HoHbl ramivs He BOCCTAHABIMBAIOTCS HA CTEKJIOYTJIEPOAHOM 3JIEKTPOJE B M3YUYEHHOM HHTEpBaje
moTeHIHANOB (pucyHOK 2). [IBA CTEKIOYTJIEpPOIHOTO 3JIEKTPOAAa B CEPHOKHUCIOM JJICKTPOJIMTE JEMOH-
CTPUPYIOT OTCYTCTBUE ITMKOB TOKA MPH H3MEHEHUH KOHIEHTAPIHH HOHOB Taumms ot 5.10% 10 1.107 M.

IIpu mo0GaBIeHWH WOHOB TAIUIMS B JJEKTPOIUT (PUCYHOK 1, KpuBBIC 3-6) MEHSIETCS TOK IEPBOTO
nuka, Gopma nuka Toka npu -0,5B cTaHOBUTCS CriiaKeHHOW, TOK BOCCTAHOBJICHHUS MPOAOJDKAETCS JIO -
0,85 B u gocturaer 061acTu BOCCTaHOBIICHHSI BOJOPOA.

AHanu3 aHonHo#l yactu LIBA cBuaeTenbCTBYeT, UTO IMPU MaKCHUMAJIbHOM COACPXAHUU Tajius B
snextponute, paBaoM 1.10°M Ha si1eKTpoae Oca)aaeTcsi MAKCHMATbHOE KOTHYECTBO CEIEHA B COCTABE
coeauHeHus ¢ raueM. CeJlleH U3 COeIMHEHHUS OKUCIIIeTCS NIPU MMOTeHIranax, onuskux k +1,0 B.

Se + 3H,0—H,SeO; + 4H + 4e” 4)

[Tomy4yeHHbIe pe3ynbTaThl CBUAECTENBCTBYIOT, 4TO 00pa30BaHHE COCOMHEHHs NMPOTEKaeT IpU MOTEeH-
nuanax -0,8 u -0,9B ¢ ydyactueM HMOHOB celleHHJIa 3a CUET XMMHUYECKOW PEeakiMH TMOJOXKHUTEIbHO 3apsi-
’KEHHBIX MOHOB TaJUIHS C OTPULIATENIBHO 3apsKEHHBIMU HOHAMH CEJIeHa.

LBA B uutpatHOoM OydepHOM pacTBOpE MOKa3allv, YTO MIPH COBMECTHOM MPHUCYTCTBHH HOHOB CEJeHa
Y TaJUTUSL B BJICKTPOJIMTE TOKH BOCCTAHOBJICHUS YBEIMUUBAIOTCS NPU YBEIMUYCHNN KOHLIEHTPALUH TaJlTHsL.
Ipu comeprxannn Ga(Ill) 6:10° 1,2-107 mpodyuis KPUBBIX COBHANAET C IPUBEICHHBIMU HA PUCYHOK 1 st
CEPHOKHCIIOrO 3eKTPouTa. IIpH yBeIMueHNH KOHIIGHTPAIHH ratus (PUCYHOK 3, kpusble 3,4) 10 8-107 M
TOKH BoccTaHoBieHus npu E= -0,5B yBenuuuBatorcs, u npu E= -0,85B nosiBisercs AOMOIHUTEIbHBIN
YETKO BBIPAKEHHBIM NHK TOKA, KOTOPBIA MOXET XapaKTepH30BaTh BOCCTAHOBJICHHE HOHOB TajUIUsl Ha
CTEKJIOYTJIEPOTHOM 3JIEKTPOJIE, TIOKPHITOM celeHOM. AHanu3 aHogHoW BeTBH L[BA Taxke mokasbIBaer,
YTO Ha 3JIEKTPOJE a MPOLEcCe BOCCTAHOBICHUS (OPMHUPYETCS OCaZOK COCOUHEHHS CeleHa C TaJJIHEM,
MTOTCHITMAIT OKUCIICHHUS KOTOPOTO JISKHUT B 00nactu roteHuana +1,0 B (pucyHok 3).

. E. mv

B o e L B L B B R R I L L R
-1000 -200 -500 -400 -200 1] 200 400 500 200 1000 1200
E, mV
PI/IcyHOK 1- ]_[BA CTCKJIOYTJIEPOAHOI'O DJICKTPOJIa B CEPHOKHUCIIOM DJIEKTPOJIMTE IIPU Pa3JIMYHBIX KOHICHTPAUAX HOHOB CEJICHA
u rammms. 1)-dom; 2-6) Se(IV)-2-10°M; Ga(IIl): 3)6:10°; 4) 1,2:10%5)8:102%;6)1,0-10"' M. Bpeska: Se(IV)-2-10°M
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PucyHnok 2 — IIBA cTeKI0yrJIepoiHOro JIEKTPOAA B CEPHOKUCIIOM JIEKTPOIUTE MPH PA3ITMYHOM COJEPIKAHUU HOHOB TalIus

I, mA

Ga(Ill) 7-5-10"%; 2-1-103; 3-2:107; 4-5-107%; 5-1-10° M
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Pucynok 3 — IIBA cTeKJI0yTIepoIHOro 3eKTpoaa B LUTPaTHOM Oy(epHOM pacTBope HpH HOCTOSHHOW KOHIIEHTPALIMU
FIOHOB CEJICHA H PA3IIMYHBIX KOHIEHTpawsx rammmst. /-4) Se(IV)=2-10"M; Ga(Ill): 1)6:10°; 4) 1,2:10%5)6:10%,6)8:10°M

Ha ocHoBe mosydeHHBIX pe3yJbTaTOB BHIOpaHa oOnacTh moTeHIuaioB -0,8 -0,9B mius mpoeacHus
MOTEHIIMOCTATUYECKOTO OCAKICHUS COCTUHEHUS TAJUIUS C CEJIEHOM Ha CTEKJIOYTIEPOIHOM 3JIEKTPOJIE.

Dnekmpoocarxcoenue cenenuda 2annus 6 CEPHOKUCIOM IleKmpoaume. DIEKTPOOCAKICHUE
TIPOBOJIMIIH TIPH KOHIIEHTPAIIMHA UOHOB TaLHs 6° 10°M u 2:10°M uonos cenena, mpu norennuaie -0,8B u
temrepatype 70°C. IlomydeHHYIO IJICHKY HCCIEAOBAIM C IOMOIIBIO 3JICKTPOHHOTO CKaHUPYIOIIETO
MHUKPOCKOIIa ¢ BO3MOKHOCTSIMU MHUKpOaHain3a, KoTopbiil mokasan 0,03a1t% conepsxanue rannud. B nanb-
HefIlleM YBETHYMIN KOHIEHTPAIMIO HOHOB rawtust ot 10 1,2:10°M u BBIMOTHIIH 3EKTPOOCAKICHIE
npu moreHnuanax -0,8 u -1,2B. HccnemoBaHbsl 3JIeMEHTHBIH COCTaB M CleNaHbl MUKpogoTorpaduu
MMOBEPXHOCTH IMOJTyYeHHBIX IUICHOK (Tabmuma 1).

Tabnuma 1 — DneMeHTHBIN COCTaB CBEKEOCAXKACHHO IIIEHKH CeleHH A rajulis Ha CTEKIO0YIIepoie

IIpU pa3JINIHBIX NTOTEHIUAIaX

Tlonmoxka VY cnoBust 3EKTPOOCAKICHHS CocraB 2JIeKTpOIHUTa
E=-0,8B
o Ga-0,51%
Cv-93 _T—70 C Se - 99.49%
t =30 MuHyT
E=-1,2B
no Ga - 0,54%
CV-94 7T770 C Se - 99.41%
t =30 MuHyT
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W3 Tabmunsl 1 BUAHO, YTO COACPIKAHME TAJLTUS YBEIMYWIOCHh B ocajke 1o ~ 0,5 at%, cIBUT NOTEH-
[[MaJia BOCCTAHOBIICHUS B OTPULIATENIEHYIO CTOPOHY CJIa00 BIHSIET Ha YBEIHUSHHUE CONCPIKAHUS TaJLTHs.

\,

(OO

-~

SEl  20kV WD11imm SS44 x3,000 Sum
Sample 5942 24 Oct 2016

o
_ — - ‘
SEl  20kV WD10mm SS44 x3,000 Sum
Sample 5347 24 Oct 2016

a

Pucynok 4 — Mukpodororpadust HoBepXHOCTH IUIeHOK (pu yBenuyenue B 3000 pa3):
a — npu norexuuane -0,8B; 6 — npu norenuuane -1,2B

MuxpodoTtorpadusi TOBEpXHOCTH MOTy4YEHHOTo o0pasua, MpeacTaBiICHHBIE Ha PUCYHKe 4a, CBH-
JETEIbCTBYET, YTO HalmomaeTcsi oOpa3oBaHHE OTAENbHBIX, KPYIHBIX 3€peH ¢ auameTrpoMm 4,2-3.3 MKM.
Boccranorienue nmpu morennuane -1,2 B, korma HaunmHAETCS MMapauieIbHOE BOCCTAHOBJICHHE BOIOPOAA,
NPUBOIUT K HApYLICHWIO OAHOPOTHOCTH OCaJKa 3a cYeT OOpa3oBaHWS HUTEBHIHBIX BOJOKOH (pHUCY-
HOK 40).

B nocnepyromux 3KCIEpUMEHTaX YBEIWYMBAIM COAEPKAHWE HMOHOB TajUIUsl B 3JIEKTPOJIMTE, IPHU
COXPAHEHHH IOCTOSHHOH KOHIGHTPAllMM HOHOB CejeHa, paBHOi 2-10° M. B rtaGmmme 2 npuBeneHsl
pe3ynbTaThl aHal3a COCTaBa OCAXKIEHHBIX IUIeHOK mpu moreHnuamax -0,8B, -0,9B, -1,0B. Jlyummit
pe3yNbTaT 1o CoAepKaHuio rajuing 7,2% mokas3ai 3KCIepUMEHT, IPOBEACHHBIN pu notenuuane -0,8B.

Tabnuua 2 — DIeMEHTHbIH COCTaB CBEXKEOCAK/ICHHON IIICHKH CeIeHN A TaJulis Ha CTEKIIOYTIIepoe
HPH Pa3IMYHbIX HOTEHIHAIAX U MUKpO(hOTOrpadu MOBEPXHOCTH

VYcnoBus CocraB Conepxanue
Toanoxka o MukpodoTorpadun
AIIEKTPOOCAXKACHHUS 9IIEKTPONUTA B Ocajike, at%
CV-95 E=-1,0B 6-10°M Ga-6,7;
T=70°C Ga,(SOy); Se-93,3
t=30MHHYT 2-10°M
NaHSeO,
CVY-96 E=-0,9B 6:10°M Ga-4,5
T=70°C Ga,(SOy)3 Se-95,5
t=30MUHYyT 2:10°M
NaHSeO;
CV-97 E=-0,8B 6:10°M Ga-172
T=70°C Ga,(SOy)3 Se - 92,8
t=30MuHyT 2:10°M
NaHSeO;
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MuxkpodoTtorpadun, NpuUBEICHHbIE B TaOMUIE 2, CBUACTENBCTBYIOT, YTO BEJIMYMHA 3€pHA IOIY-
YEeHHOTO OCaJIka 3aBHCUT OT IOTEHIHMAAa OCAXKICHUS W OT COACPKAHUS TajUlus B OCAKICHHOHN IJICHKE
CeJIeHn A TaJlIHs.

B nmanmpHeWmmx skcrepuMeHTax ucnonb3oBain pactBop 1M GaCl; B kadecTBe MCTOYHHKA HOHOB
rajuius, U yBETHUMIH HX KOHIEHTPAIMIO B dnekTpomute 10 1,0-107" M npy mocTosHHOM KOHIEHTpaIii
noHOB cenena 2°10°M. DNEKTPOXMMHYECKOE OCAKICHHE CENEHHAA TATHs ObUIO BBIMIONHEHO MpPH
notenruanax -0,8 u -0,9B. Mcnons30Banu ounIieHHBIE, OTIOIUPOBAHHEBIE CTEKIOYTJICPOIHEIE TOITOKKH.
[Tocne 3neKTpOOOCAKICHUS TONYYMIIM OJHOPOJHBIE, IUIOTHBIE IUIEHKHM KPAaCHO-KOPHUYHEBOTO IBETA M
HCCIIEJIOBAIN MX COCTAB M MOBEPXHOCTh METOJIOM CKaHHUPYIOIIEH 3JIeKPOHHOH MUKPOCKOTIHH.

Tabnuua 3 — DIeMEHTHbIH COCTaB CBEXKEOCAK/ICHHOM IVICHKH CeJIeHN A TaJUIUs Ha CTEKIIOYTIIepoe
npu notennuaitax E=-0,8B, E=-0,9B B Teuenue 30 MunyT

Ycnosust Cocras ConepxaHne KOMIIOHEHTOB B IJICHKE,
TTomnoxxka 0
IIEKTPOOCAKICHUS AIIEKTPOJIHTA at%
Y- 110 E=-0,9B 1-10" M GaCls Ga 15,1
T=70°C 2:10° M NaHSeO; Se 84,9
cv-111 E=-0,9B 1-10"" M GaCl; Ga 15,9
T=70°C 2-10° M NaHSeO; Se 84,1
Cy-112 E=-0,8B 1-10" M GaCl, Ga 26,7
T=70°C 2:10° M NaHSeO; Se 73,3

U3 TaGmuust 3 BUAHO, 4TO mpu motenuuaie -0,8B B Teuenune 30MuHyT mpu KornenTpauuu 1,0-10" M
GaCl; u 2-10° M NaHSeO; na CTEKJIOYTJIEPOJHOM JJICKTPOJE TOJydYeHa IUICHKA C MaKCHUMAaJIbHBIM
conepxkanueMm rawnus (26,7at%). Ha pucynke 5 mpuBeneHsl MUKpOGOTOrpaduul MOBEPXHOCTH ILICHOK
CeJIeHHIa TaJUIHsl, OCAKICHHBIX MO YCIOBHAM TaOmuiel 3. W3 pucyHKa BHAHO, YTO paBHOMEPHOE
pacnpezesicHie T100yJl HapymaeTcs CKOTUICHUSMH KPYIHBIX KPCTAJIOB, COCTOSIIUX W3 00Jee MEIKHX
yacTull. Ha pucyHke 5B OTMEUEHO MOSBICHUE ICHIPHUIOB B BUJE LIBETKOB, YTO XapaKTEPHO IS OCaXK-
JIEHHBIX IJICHOK TaJUTHSI C CEIEHOM

-

SEI 20KV WD6mm  SS30 x3,000  Spm e SEl  20kV WD7Tmm 5530 x3,000  Spm —
Sample 6347 03 Apr 2017 Sample 6354 03 Apr 2017

SEl  20kV WD7mm 8849 x3,000 Spm

Sample 8337 03 Apr 2017

Pucynox 5 — Mukpodororpaduu noBepxXHOCTH IUICHOK:
a) E,=-0,9B na CY - 110; 6) E,.=-0,9BHa CY — 111; B) E,.=-0,8BHa CY — 112

Omuopoaroe obpazoBanue chep ¢ muamerpom ot 0,5 — 1,1 MM, HanbosIee XapaKTepHO IS OCAIKOB,
MOJTyYEHHBIX MPH dJeKTpoocaxaeHun npu E,. = -0,9B.

Ha pucynke 6 MOXXHO YBUAETh BO3pacTaHHE COACPKaHMS Tauiksl B cocTaBe IUeHKH Ga,Se;, mpu
xomrentpauuil. 10" M GaCly B GpoHOBOM 311eKTpOTTHTE.

Temnepamypuas o6pabomxa niaenox. J{ns TOATBEpKAEHUS (Aa30BOrO COCTaBa M BBITOJHEHUS
peHTreHoda3oBoro aHanM3a OCAKICHHBIC IJICHKUA CEJICHWAA TaJUIMS OTKUTAIH B My(QenbHOH Medu B
BO3IYIIHOW atMocdepe ABYXCTyNeHUYaThIM CIIOCOOOM: TepBbIii pa3 omxwuramu npu 200°C 10 muHyT, a
BTOpOH pa3 mpu 500°C 15 munyT. Ilocime oTkura mieHKa Mpruodpena cephlii MBET, aare3ns K IMOTONKKE
TUTOTHAS, TIOBEPXHOCTH OJHOPOIHAS.
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PucyHok 6 — 3aBUCUMOCTB COAEpIKaHUS TAILTHA B OCAKACHHON Pucynok 7 —
IUICHKE OT KOHIIEHTPAIH HOHOB TAJUIHS B DIICKTPOJIUTE 3aBUCHMOCTH HHTEHCUBHOCTH
HpH MOCTOSIHHOM noTeHnuane =-0,8 1 KoHIeHTpanuu OT MEXIUIOCKOCTHOTO PaCCTOSIHUS
Se=2-10°M it obpasia CY-112

BbuT BBHIMONHEH PEeHTIeHO()A30BbIN aHATU3 TOHKUX MJICHOK CENICHHIA TaJIHS, JICKTPOOCAKICHHBIX
Ha CTEKJIOYTJIEPOIHBIX MJIACTHHAX MO YCIOBUAM Tabnuisl 3. Ha pucyHke 7 mpuBeeHa IITPUX PEHTTEHO-
rpaMMa, OTpakawlash 3aBUCHMOCTh MHTCHCHUBHOCTU PEHTTEHOBCKHX PE(IIEKCOB OT MEKIUIOCKOCTHBIX
paccTossHui. BuaHo, uto Ha rpaduke 7 npucyTcTBYIOT pediekchl (aszpl Ga,Se; 0OTBEHaromMe MEXIIIOC-
KOCTHBIM paccTosamsM 1,93; 1,94; 3,15 cormacHo Tabmumam ASTM. OTMedeHO, 9TO WHTEHCHBHOCTH
pedIIeKCoB BO3pacTaeT ¢ POCTOM COJICpXKaHMS Tajulhst B ocajake. Ha peHTreHorpaMmmax TakKe OTMEUCHBI
cunbHBIE peduiekchl OT momIokku crexnoyriepona (CVY), MOCKONBKY TONyYeHHbIE MJICHKH HE Tpe-
BBIIIAIOT TOJMIIMHY 1,5 MkM. [IpuMech OKcHIa celeHa MOXKET CBHIACTEILCTBOBATH 00 OKHCICHHM YaCTH
CeJIeHa Ha MOBEPXHOCTH B MPOIIECCE OTHKUTA.

40 pas

Pucynok 7 — M300pakeHne MOBEpXHOCTH IUICHKH ceneHnaa rajums (oopasern CY-112)

HUccnenoBanre Mop}hoaoruy MOBEPXHOCTH TUICHOK MOCIIE TEPMUUECKONH 00paboTKH OBUIO BHITOJIHEHO
C TIOMOTITHIO0 ONTHYECKOTO MHKPOCKOIIA 1 aTOMHOTO CHJI0BOT0 MuKpockora JSPM 5200 (JEOL Japan).

UzobpakeHne, MOIMy4eHHOE C MOMOLIBI0 ONTHYECKOTO MHKPOCKOMA, MPEACTaBISIET PaBHOMEPHO
MOKPBITYIO TIOBEPXHOCTh oOpasna (pucyHok 8). Pe3ymbraTsl aToMHO# cuioBoil mukpockommnu (ACM)
CBHUJIETENBCTBYIOT, YTO BBICOTA IIOKPBHITHUS JOCTUTaeT 5 MKM IOCiie OTXKUra. [loBepXHOCTh IIEHKH pacTeT
B OJTHOM HAIPABJICHUH W MPEICTaBIsACT cOOOM HAa OTpe3ke 25X25 MKM IJIOCKOCTH, PacTyIIWE Iapa-
JIENIBHO.
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5.04um

Cy 112
4.04um 25.0 x25.1 x 5.04 um

3.03um

2.02um

1.01um

0.00um

2 InButsr5121T AFM AC : TonoaraphviFi
Filename : ¢ WINSPMUME2017 0712 10505614 2INPUT A it
Crested on 2017-07-12 at 09:55:29

Imane size: 250 % 251 um SPM PARAMS :
Imane heictit 5 04 um Clock speed 100 ms.

Reference : -3860 v Imace Anole - Odec
Bias Voltace : 0.000 % Feedhack Fitter : 0.50 Hz
Mo of nixels 1512 5127 Lo oain 16
Imace Offset : 0.000 % 0.000 nm

Measured by JSPM-5200
CAMNTILEVER :
Pesk Frecauency : 163,539 [kHzl
@ Factor : 502.523

Pucynok 8 — U3zo0paxenune noBepxHoctu obpasmna CY-112, morydeHHOE C TOMOIIHI0 aTOMHOM CHIIOBOM MUKPOCKOITHH

BbiBoabl. BEIMONTHEHO 3MEKTPOXUMHUECKOE OCAKICHHE CeNIeHHAa TaluTusl Ha CTEKJIOYTJIEPOTHOM
BIIEKTPOJIE W3 CEPHOKUCIBIX 3JEKTPOJUTOB MPH MOCTOSHHOM IMOTEHIHane. BriOpaHbl ONTHMasbHbIC
YCIIOBUS 3JEKTPOOCAKIeHUS 1pH moctossHHOM noteHnmane -0,8 B(Ag/AgCl) u cooTHOUeHNH KOHIICH-
Tpaiuii KOHOB rayums u cenena 50:1 B snekrponure, Temmeparypa 70°C. TloaydeHsl IIEHKH CeJIeHHIA
rajutis TOJIIMHOM 10 1,5 MKM, ¢ comepkanueM 26,7 at% ramums u 73,3 at% cenena. CoctaB OJIM30K K
CTEXHOMETPHUYECKOMY cocTaBy coenuHeHus Ga,Se;, PentreHoazoBblii aHanW3 MOATBEpAMI HalHMuUe
¢daszer Ga,Se; B MONMyUYeHHBIX IUIeHKAX. MccmenoBanre MOpQOIOTHH TOBEPXHOCTH TOKAa3ajo0, 9TO OIHO-
POJIHOE TIOKPHITHE IMOBEPXHOCTH CTEKIOYTJIEPOAHOTO 3JEKTPOJa JOCTHraercs mpu moreHiuanax -0,8 u
-0,9 B.

Paboma evinonnena no epanmy MOH PK AP05130392 no meme: «llosviuenue snepeospgex-
MUBHOCMU  (POMOINEKMPOXUMULECKUX COTHEUHBIX JNIeMEHMO8 3a CYem HNPUMEHEHUS HOB8bIX NOJY-
NPOBOOHUKOBBIX MAMEPUATIOBY.
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T'AJIMA CEJEHUIIH DJEKTPOTYH/IBIPY

AnHoTanus. TypakThl MOTEHIHAIAA KYKIPT KBIIIKBUIIBI JICKTPOJUTTCH TaIUN CEJICHHU/IIH IIBIHBI KOMIPTEKTI
DIIEKTPOATA AIIEKTPOXUMUSIIBIK TYHIBIPY JKYprizinai. ILIbIHBI KeMIpTEKTiI 3JEeKTPOINTHIH LMKIIIK BOJBTaMIEpII
KHCBIKTaphl AUl KOHE CeJIeH HOHJAaphl 0ap €Ki TYpPJI AJIEKTPOIMUTTE: KYKIPT KBIIIKBIIIBI XKOHE IUTPATTHI Oydepiti
epTinai ae 3eprrenai. Kabar KypambplHA TaJUTHi MOHBIHBIH KOHLICHTPALMSICHIHBIH ©3repici MEH TYHBIPY MOTCHIHA-
JMBIHBIH dcepi 3epTTeni. [amimii HOHBIHBIH KOHIeHTpamusckH 6-10°M -nen 110" M-re geiiin yikeiiTkenae TyHOa
KypaMblHIa TaJUTMHJIBIH MAKCHMAJbIbl KYpaMblHA aNblll KeJeldi, 63 Ke3eriHae CejeH HOHBIHBIH KOHICHTPALHs-
bl TypakThl 2-10°M Gonbin Kamajsl. CTEXHOMETPHSIBIKKA KypaMaarbl KabaT aiy YIIH 3JIeKTPOIHTTE Tauiuii
nonsl (II1) cenen nonsHa(IV) Kaparanga apTeIFBIpaK 00MyHI KepeK. TYHOAHBIH 2IEMEHTTIK aHaIi3 HOTHKECI KYKIpT
KBILIKBUIIB! 3JEKTPOJIUTTE TaJUIMA WOHBIHBIH CEJICH HMOHBIHA KaparaHJa KOHIEHTPALMsCHIHBIH KaTblHachl 50:1
6onranna, -0,8B moTeHnmaneiHAa Kypameiaaa 26,7 at% rayumid 6ap adbIHATBIHABIFBIH aHBIKTaAbl. beTTiH Mopdomo-
THSICBIHBIH 3epTTeyJIepl IIbIHBI KeMipTeri anekTpoasl oerinae -0,8 xone -0,9 B norteHumanmapeinga Oipkenki xa-
OBIHABI TY3UICTIHAINIH KepceTTi. PeHTreHodasanblK aHaIW3 HOTHXKECI anbiHFaH Kabarrapma Ga,Ses (asachIHBIH
0ap eKeHIriH pacTaibl.
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MEAT PRODUCTIVITY OF THE YOUNG STOCK
OF THE KAZAKH JABE HORSES
AFTER THE AUTUMN FATTENING

Abstract. In the article, some zootechnical measures that allow to significantly increase the quantity and quality
of horse meat in the conditions of autumn fattening are considered. Proceeds from the sale of young animals are
doubled for each colt, both due to the increase in live weight (41.6-48.5 kg), and due to higher prices for horse meat
of higher fatness (1000-1200 tenge per 1 kg of meat).

During a relatively short period of fattening (76 days), the young stock, released from the summer heat in a
state of lower average fatness, reached the highest condition. Studies have shown that during the first 20 days of
feeding, the average daily gain of colts reached 1160-1400 g per day. Then on the 30th day of feeding, the average
daily gain decreases and reaches 750-840 g, and at the end of the fattening on the 70th day of feeding - 20-100 g.

When slaughtering young horses after autumn fattening, carcasses were obtained with a high slaughter yield
(53.8-56.5%), a large content of pulp (78.3-82.5%) with a relatively low bone content (17.5-21.7 %). The highest
yield of pulp in all groups of young animals was in the first grade (47.5-50.6%), then in the second grade (32.7-
34.8%). The yield of pulp outside the grade (kazy + zhal) reached 14.3% in 6-month-old colts, 17.5% in 18-month-
old colts and 18.7% in 18-month-old colts. Offal products are of great importance in the future use of horse breeding
reserves.From the colts of different ages, a mass of the tongue was obtained from 0.48 to 0.83 kg, the liver from 2.51
to 4.68 kg, the kidney from 0.91 to 1.41 kg, the heart from 1.07 to 2.64 kg. From the small colon, a delicacy product
like karta is made, the length of which reaches 0.7-1.9 m. The thin intestine is used as a shell for kazy and chuzhuk,
its length is from 14.7 to 16.9 m.

Net profit from the sale of colts of different ages for meat ranges from 46.2 to 112.2 thousand tenge. The
profitability is high from 59.8 to 76.4%.

Keywords: young stock, growth, carcass, slaughter yield, pulp, bones, offal, profit, profitability.
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A. P. Akumbexos', ]I A. Baiimykanos', FO. A. FOa1am6aes’
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MACHAA ITPOAYKTUBHOCTb MOJIOJHAKA KA3AXCKHUX
JIOIMAEN KABE ITOCJIE OCEHHEI'O HAT'YJIA

AHHOTanus. B craTbe paccMOTpeHBl HEKOTOPBIE 300TEXHUYECKHE MEPONPHSTHUS, TO3BOJISIOIINE 3HAYUTEIHHO
YBEJIMYUTH KOJIMUYECTBO M KAUYECTBO KOHUHBI B YCIOBHAX OCEHHEro Haryja. Belpyuka oT peanu3aliuu MOJIOJHSIKA
YBEIMUYMBACTCSA B JBa pasa 3a KaXI0ro kepeOuuKa, Kak 3a cueT NpuOaBKM >KUBOM Macchl (41,6-48,5 kr), Tak u 3a
cueT OoJiee BHICOKHX LIeH Ha KOHMHY BhIciuel ynuranHoctu (1000-1200 Tenre 3a 1 kr msica).

3a cpaBHHUTENBEHO KOPOTKUI MPOMEXKYTOK Haryma (76 THe) MOJOIHSK, BBIICAIINI 13 JISTHEH Kaphl B COCTOS-
HUU HWKHECPEIHEH YNIUTaHHOCTH, TOCTUIIM BhICIIEH KOoHAULMU. MccaenoBanus nokas3aiu, 4yTo 3a nepsble 20 gHen
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Harylia CpeIHEeCYTOYHBIH mpupocT xepedunkoB mocturan 1160-1400 r B cytku. 3atem Ha 30 AeHP Haryma cpen-
HECYTOYHBIE TIPHPOCTHI CHIDKAIOTCS U HocTurarT 750-840 1, a B koHIle Haryna Ha 70 neHs Haryma — 20-100 r.

IIpu yboe MoJjomHsKa JOmaaei MOCIe OCCHHETro Haryja IOJYYeHBI TYIIH C BBICOKHM YOOWHBIM BBIXOIOM
(53,8-56,5%), 6onpmmmM comepskanueM MIKoOTH (78,3-82,5%) mpu OTHOCHTENEHO HEBBICOKOM COICP)KaHUH KOCTEH
(17,5-21,7%). Hanbonpmmii BEIXOA MAKOTH BO BCEX TpyTMIIax MOJOAHAKA ObUT B iepBoM copte (47,5-50,6%), 3atem
BO BTOpoM copte (32,7-34,8%). Beixox msakoTu B oTpyOe BHE copTa (Ka3bl+iKail) JOCTUTAN Yy 6 MECSYHBIX JKepeOsT
14,3%, y 18 mecsunbix — 17,5% u y 30 mecsynbIx xepedunkos 18,7. Bobiioe 3HaYeHUE B MEPCIIEKTUBE UCIIONIB30-
BaHUs PE3CPBOB KOHEBOJICTBA MMEIOT CyONpOAyKThl. OT KepeOUHUKOB PAa3HBIX BO3PACTOB IMOJYUYCHA Macca sS3bIKa OT
0,48 mo 0,83 kr, meyenu ot 2,51 10 4,68 kr, noyek ot 0,91 mo 1,41 kr, cepaua ot 1,07 mo 2,64 kr. U3 mainoit 060-
JIOYHOM KHUIIKK M3TOTOBIISIETCS AECNMKATECHOE M3Jeue KapTa, IiauHa kKotopoi pocturaet 0,7-1,9 m. Tonku#t otaen
KHIICYHUKA HCIIOTB3YETCs B KaueCTBEe 00OJIOUYKY TS Ka3bl H UyXKYKa, [UTHHA €€ COCTaBIsieT oT 14,7 10 16,9 M.

Yucrast mprOBUIE OT peaIn3aliiy )KepeOUNKOB pa3HbIX BO3PACcTOB HA MsICO cocTaBisieT oT 46,2 o 112,2 Teicaun
TeHre. PeHTabenpHOCTh U 3TOM BEICOKas OT 59,8 mo 76,4%.

KiroueBble cJI0Ba: MOJOAHSK, IPUPOCT, TyINa, YOOWHBIH BBIXOJ, MSKOTH, KOCTH, CYOIPOIAYKTHI, PHUOBLIb,
PEHTa0eIFHOCTb.

BBenenmne. IIpoaykruBHOe KOHEBOACTBO B KaszaxcTaHe sIBisieTCs NMEPCIEKTUBHOM, pa3BUBAIOIICIiCS
U BBICOKOA()(DEKTUBHOM OTPACIbIO0 )KUBOTHOBOACTBA. [10 MSCHOW MPOJYKTUBHOCTH JIOMIAJW HE YCTyIa-
10T CHEIMATU3UPOBAHHBIM MOPOJIaM KPYITHOTO POTaToro CKOTa. YOOHHBIN BRIXOJ y Jomanel JOCTUTaeT
52-60%, a BeIxog Msca B Tymax 10 81% [1]. Msco obmamaeT BRICOKOW MUIIEBOM IEHHOCTHIO Omaromaps
MOJIHOMY Ha0Opy HE3aMEHUMBIX aMUHOKHUCIIOT U OJIATONIPUSITHOMY COOTHOIIICHUIO MEXIY HUMHU, a TaKKe
HAIMYMIO B HEM OWOJIOTMYECKH IIEHHOTO >kupa. KOoHCKkoe MsICO TpPHU3HAHO NUETHYECKHM MPOIYKTOM
nmaTanus [2].

bnaronpusiTHeIe BO3MOXXHOCTH JJIs1 MHOTOOTPACIIEBOTO KUBOTHOBOJICTBA, B TOM YHCJIE M KOHEBOJ-
CTBa UMEIOTCS BO BCcex pernoHax Kazaxcrana. Hamnuue OONbIIUX TEPPUTOPUN €CTECTBEHHBIX KOPMOBBIX
yroawmii [3], TIle MOXKHO KpYTJBIA TOJ COAepKaTh Jomaael Ha TMOJHOXKHOM KOpPME, B COUYETAaHUH C OOH-
JMeM COYHOW MacTOMITHOW TpaBhl, XOpOIIeH OO0ECHeuYeHHOCThI0 BOIOIMOSIMH M OTCYTCTBHEM KpPOBO-
COCYIIMX HAaCEKOMBIX Ha OTTOHHBIX MAcTOMIIax (Kaiyisly) CHOCOOCTBYET DPa3BUTHIO IMPOIYKTHBHOTO
KOHEBOJICTBA U MOJIYUYEHUIO JEIICBOU MPOIYKLHUH.

Omnako 3(QQEeKTHBHOCT, MSICHOTO KOHEBOJICTBA B palioHaX TAaOYHHOTO COJEP)KaHWS JIOMIaacH
CAEpKMBAETCS TE€M, YTO MECTHBIE Ka3axCKHe JIOIIaay 3THUX PalOHOB MMEIOT HEIOCTaTOYHO BBICOKYIO
JKUBYIO Maccy, MEJIKOPOCIBI U TO3HECTIENBI, TAK KAK 3aKaHYMBAIOT CBOU pocT K 6-7 rogam. B To xe Bpe-
MsI MECTHBIE Ka3aXCKHe JIOMIaJHW XOPOIIO MPUCIOCOOJEHBI K CYPOBBIM YCIOBHSIM MAacTOMIIHO-TEOEHE-
BOYHOTO conepkaHus. [lo3ToMy pa3BuTHE MSICHOTO KOHEBOJCTBA B paiioHaX TaOyHHOTO COJEp)KaHUs
JIoIaied CBA3aHO C MPOOJIEMOI TIOBBIIICHUS MSCHBIX KQUeCTB MECTHBIX Ka3aXCKHUX JIOIIaei [4].

OnHUM W3 METOAOB HanOojee OBICTPOrO YBEIHUYSHHS KMBOH MacChl, KPYITHOCTH U CKOPOCIEIIOCTH
SBIISIETCS] CKPEIIMBAHNE MECTHBIX Ka3aXCKHX KOOBUI C jkepedIiaMu KyIIyMCKOH, MyrajbKapcKoW Mopon U
Ka3aXCKO# Tuma xaoe.

B coBpeMeHHBIX YCIOBUSIX )KU3HEHHOW HEOOXOIUMOCTBIO CTAIO W3BICKAHNE HOBBIX METOJIOB PAOOTHI
B KOHEBOJICTBE, KOTOpBIE oOecreumin OBl TOJMy4YeHHE JIOoMIaiell, OTBEYAIOIMX COBPEMEHHBIM TpeboBa-
HUSIM MIPOTyKTUBHOTO KOHEBOACTBA MPUMEHHUTEIHFHO K MECTHBIM yCIIOBUSM.

[IpakTuka mokasana, 4To 3TUM TPEOOBAHUSM OTBEYAIOT BHOBbH CO3JJaHHBIC SMOCHCKHIA U KOKamMOep-
MWHCKHWA BHYTPHUIIOPOIHBIC THITBI MyTaJDKAPCKOH TTOPOIHI [5], sKaHTaTMHCKUAN 3aBOICKON THIT KYIITyMCKOM
MOpOABI [6] M CENeTHHCKHIA 3aBOJICKON THI Ka3aXCKUX JIOIIAAeH Tuma xabde [7] BeIpalieHHbIC IPU MaCT-
OHMIIHO-TeOCHOBOYHOM COJCPKAHUM M CTOWKO IMepelarollie CBOM XO3SMCTBEHHO-IIONE3HBIC KauecTBa
MIOTOMCTBY.

OcHOBHas 1IeNb pa3BeeHHsI JIOMIAeii BHOBb CO3JaHHBIX BHYTPHUIIOPOAHBIX M 3aBOACKHX THIIOB OTe-
YECTBEHHBIX MMOPOJ MPOU3BOJCTBO Msca Ha 0a3e KPYrioroJ0BOTO KCIOJIb30BAHHUS €CTECTBEHHBIX IaCT-
oum. B Hacrosmiee BpeMs OHHM HCIOJB3YIOTCS KaK yIydIaTeldd MECTHBIX Ka3aXCKHX JIOIIaJed B pas-
JIMYHBIX NPUPOIHO-KIMMAaTHYECKUX 30H Ka3axcraHa.

O0BbeKkTOM HccIeA0BAHUS SBISETCS MOJIOJHAK CEJIETUHCKOTO 3aBOJICKOTO THITAa Ka3aXCKUX JIoMaaen
abe koHHOro 3aBoma «Antaii Kapmneik Calimansr CapeiToka» HWpteimckoro paiiona [laBmomapckoit
obnacru.

Leas padoTbl — H3yyeHHE MACHOW MPOAYKTUBHOCTH MOJOIHIKA Ka3aXCKHUX JIOIajei Tuma xabe
Pa3IUYHBIX BO3PACTOB MIOCJIE OCEHHETO Harya.
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Meton win MeTo0s10rusl NpoBeAeHuss padoThl. i1 IPOBEAEHUS ONBITOB BBIACIECHBI TPU TPYIIIII
XepeOunKoB B Bo3pacte 6,18 n 30 MecsIeB i1 MpOBEACHNS OCCHHETO Harysa. TeXHOJIOTHS COAepKaHHUs
MOJIOZHSIKa B KOHHOM 3aBojnie «Anrait Kapmeixk Caiimanet CapsiToka» [laBmomapckoit 00macTu sBIisiiach
TUIMYHOHN I 30HBI pa3BeleHHs TaOyHHBIX Jomanei. ConepikaHre MOJOAHSKA JIOIIAAEH MpH Haryse
0bUTI0 MacTOuIHOE O0e3 moakopMKku. OCEHHUI Harysn MPOBOAWIICS C Hadana OKTSOpS 0 CepeauHbl Jie-
KaOps Ha KOBBUTLHO-THITYAKOBO-TIOJBIHBIX TTacTOMIIax [§].

[lpu mocTaHoBKE W B KOHIE Harylia Bce MOAONBITHBIC XepeOUMKH B3BeMMBaIHCh. Omnpenersiii
MPUPOCT JKUBOM MAacChl 3a IMEPHOJ Haryjia M CIHOCOOHOCTh K HAXKUPOBKE IYyTEM B3BEIIMBAHUS dYepe3
kaxneie 10 maei [9].

Ilepen mocTaHOBKOHM OMBITOB II0 HAaryixy ObUIO MPOBEACHO MHAMBUAYAIbHOE B3BEIIMBAaHUE Kepeo-
YHKOB Ha DJICKTPOHHBIX BECAax, 3allCH HOMEPOB TaBpa, ONpe/AeiIeHUe BO3pacTa M yNMUTAaHHOCTH Kepeo-
YUKOB. YIIUTAHHOCTH ONPENEIUIACh B COOTBETCTBUH ¢ Tpedoanmsmu 'OCT 32225-2013 [10].

C nenpio U3ydeHHs] MICHBIX KauyecCTB jKePEOYHKOB Pa3IMYHBIX BO3PACTOB MPOBOAMIN KOHTPOJIBHOU
y0oii Ha yOOHOM MyHKTe KOHHOro 3aBoja 1o meronuke BHMIMKoueBoacTBa [11] 1 B COOTBETCTBUU C
TEXHOJIOTUYECKUMH UHCTPYKUUAMU [12], NPUHATHIMU B MSICHOM IPOMBILIUIEHHOCTH.

Jna Gonmee OOBEKTHBHOHN OIIEHKM TOBAapPHOCTH MsAca ObIIa MpOBeNeHa pa3lieika KOHCKHX TYII IO
cxeMe, MPUHATON Ui TocyaapcTBeHHON ToproBoit cetu PecnyOnmku Kaszaxcran mo CT PK 1303-2004
[13]. Kaxpprit u3 oTpyOOB, MONYYEHHBIX MIPH Pa3/IeiKe KOHCKUX TYII, UMEET ONpe/eIecHHOe Ha3HauUeHHeE.
JI71s1 M3rOTOBIIEHNS JKajla HCIIONH30BAIH KHUPOBOH TpedeHs meu. 3aaaepedepHas 9actb (¢ 7 mo 12 pedpo)
C MSIKOTBIO CITy’KWJIa JUTsI BEIPAOOTKH Ka3bl. BepXHUIl CIOH MBIIICUYHON TKAaHU C KUPOBLIM IOJIMBOM W3
Ta300eIpeHHON YacTH [UIO Ha W3TOTOBJICHUE M3JAENHs kas. Beipe3ka U3 HapyKHOH CIUHO-TIOSICHUYHOM
YacTH HCIOJIb30BaNIach MJisi M3TOTOBJICHUS U3NEIUS Cyp-€T. MplllleuyHas TKaHb ILICHHOM U IJIeYesio-
MaTOYHONW YacTH ¢ [100aBlIeHHEM BHYTPEHHErO JXHMpa LUIO ISl MPOM3BOACTBA KOJIOACHBIX HU3IENUi
gyxyka. V3 Manolt 000104HOI KUIIKKA TOTOBHIIN KapTa.

OxoHoMHYecKasi APPEKTUBHOCTh Haryja >KepeOYHKOB pa3HBIX BO3PACTOB yCTAHABIMBAJIACH UCXOIS
Y3 CJIENYIOIINX MMOKa3aTeNen:

- BBIXOJ] MPOAYKIIMH B KT HA TOJIOBY;

- 3aTPAaThl HA HATCYJI;

- cebecTtoumocTs 1 11 mpupocTa;

- IpUOBLIB, TTOTyYEHHAs] OT HATyJIa;

- peHTa0eIbHOCTb.

[Tomry4eHHBIE B OMBITax HaHHBIE 00PabOTaHBI OMOMETPUYECKUM criocoOoM [14].

Pe3yabTaTthl padornl. HarynbHble KadecTBa MOJIOJHSKA Ka3axCKUX Jomaaed Tuma »xabe. Harym
Jomanen SABISETCd OJHUM M3 BaXKHEWIIMX XO34WCTBEHHBIX MEPOINPHUATHH, MO3BOJSIONIMX YBETUYHUTH
MPOM3BOACTBO KOHMHBI M YIYUYIIATh €r0 Ka4eCTBO IyTeM MacThOBI Ha €CTECTBEHHBIX macTOumax [15, 16].
Hcnonw3yst Omosnormueckne OCOOCHHOCTH TaOyHHBIX JIOIMIaJell W KOBBUIbHO-THITYaKOBO-TIONBIHHBIE
nacTOuIIa cTenHoi 30HBI MpThIICKOro paiioHa, HAMH YBEJIMYEHO MPOU3BOJCTBO KOHCKOTO Msca, MOBHI-
HIeHa YIUTaHHOCTh M peHTa0enbHOCTh. B neTHui mepuos u3-3a >kapbl U OONBLIOrO KOJUYECTBAa KPOBO-
COCYIIMX HACEKOMBIX JIOIIAIU TEPSIIOT CBOX YNHUTAHHOCTb. B OCEHHUI MEpUON C BBINAICHUEM OCAIKOB
MPOUCXOAUT BTOPUYHAS BETeTaIMsl 3JaKOBBIX M TOJBIHHBIX accoluanuii. B 3ToT mepuon Hamu
MPOBOAMIICSI OCEHHHI HaryJl, pe3yJibTaTbl KOTOPBIX MPUBEICHBI B Tabuie 1.

Tabmuua 1 — Pe3ynpTaThel OceHHEro Harysia MOJoAHsAKa jomanaei (n no 10)

Bospact B Mecsinax
ITokazaTenun

6 18 30
ITponomKxuTenbHOCTD HAryna, JTHeH 76 76 76
JKuBast Mmacca B Hayajie HaryJja, Kr 171,2+1,38 288,7+2,09 342,4+2.96
JKuBast Macca B KOHIIE HaryJja, Kr 215,6+2,17 330,3+2,53 390,9+3,04
[Ipupocr xuBOM Macchl, K& 44,4+0,79 41,6+0,98 48,5+1,02
CpeaHecyTOUHBIH MPUPOCT, T 584,2+11,76 547,4+10,95 638,1+12,06
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Kax BumHO W3 nmaHHBIX TaOmUIEl 1, B OCEHHHN TIEPUO] MOJIOIHSK JIOMIaIel BCEX TPYII UMENH BbI-
COKHHU TPHUPOCT KUBOH Macchl. Y 6 U 18 MeCSYHBIX XKepeOINKOB MPUPOCTH YBETUIHBAINCH B OCHOBHOM
3a CUET POCTa MBINMICYHON TKaHU, a Y 30 MECSYHBIX 3a CYET MBIIMICYHON, a TaKXKe 3a CUET OOJIBIIOro
OTJI0KeHUs xKupoBoi Tkaum [17,18]. Haubonee BbIcOKHE cpeaHECYTOYHBIE IPUPOCTHI y KepeOUNKOB Ha-
omonamuce y 30 mecsaHoro monoauska (638,1 T) B cpaBHeHHH ¢ 6 U 18 MecsSUHBIMU KepeOunKamu,
pasuuma coctasuia 9,2 u 16,6%.

Takum 00pazoM, IpU OCEHHEM HaryJe jKepeOurKU TOocIe JIETHEH JKapbl, UMesl HUKECPEAHIO Y-
TaHHOCTH 32 CPAaBHUTEILHO KOPOTKUN IPOMEKYTOK BPEMEHU JOCTHUTIIH BHIIIECPETHEN YITUTAHHOCTH.

YcTaHOBIIEHO, UTO JKePeOUMKH BCEX TPEX BO3PACTHBIX TPyI 3a mepBbie 20 mnuel Haryna (¢ 1 mo 20 ok-
TAOpSI), KOT/Ia HAYMHACTCSI BTOPHYHAS BEreTalus PacTHTEILHOCTH OBICTPO NMPUOABISIIOT B )KUBOW Macce.
XapakTep KpHBOI CpeJHECYTOUHBIX IPUPOCTOB KUBOM MacChl y BCEX TPEX IPYIIT MOJOAHSAKA OblIa MOYTH
OIMHAKOBOW. HeCKOIbKO BRICOKHE CpeIHECYTOUHBIC MPUPOCTHI 3a epBhie 20 THEH Haryira HaOI0aroTCs
y 30 mecsiunbIx skepeOunkoB 1400 r u 18 mecsiunoro monoanska 1200 r. V 6 MeCSYHBIX KepeOsT 3TOT
nokazatenp paBHsics 1160 r. 3arem Ha 30 neHp Haryna cpeJHECYTOUYHBIE NPHUPOCTHI BO BCEX IpyMIax
MOJIOTHSIKA CHIDKatoTCs. K KOHITy Harya cpelHeCyTO4HbIe MpUpOoCTH qocturainu 20-50 T B CyTKH.

Bricokue cpemHecyTOUHBIE IPUPOCTHI MOJIOTHAKA Jomazei 3a mepsbie 20 mHeH Haryiaa oObSICHITCS
CIIOCOOHOCTBIO JIOMIaZeH OBICTpee KOMIEHCHPOBATh B OTHOCUTENHFHO KOPOTKHH CPOK MOTEpI0 B Macce B
MIEPHUO/ JIETHEH Kaphl, K TOMY K€ B OCCHHUW TIEPUOJT TPABOCTON 00Ia/JaeT MOBBIIIEHHON MUTATEIHHOCTHIO
[19]. B magasie Harymia B opraHu3Me JIOIIa el MPOUCXOAUT OBICTPHIN POCT MBIIIICYHBIX TKAaHEH, a B KOHIIE
HaryJa-oTjokeHnue >KupoBbIx TkaHeil [20]. [Ipm mocTkeHHH JOMIaAbMH BHIIECPEAHEH YIUTAaHHOCTH
CPEAHECYTOYHBIE IPUPOCTHI Y OMBITHBIX )KePeOUnKOB CHU3WINCH 10 50-20 T B CYyTKH.

Mscrnas npodykxmusHocms MONOOHAKA Nocie oceHHezo Hazyaa. lIpmKU3HEeHHas OlleHKa JIOMAaAen 1o
BEJMYMHE )KHBON Macchl, HHTEHCUBHOCTH POCTa M TUITY TEJIOCIOXKEHHS HE B MOJIHOI Mepe XapaKTepusyeT
UX MSCHYIO MPOTYKTHUBHOCTh. [103TOMY B 300TE€XHUHM MPHUHATHI CIEAYIOIIME OCHOBHBIEC NMOKA3aTENH IS
XapaKTePUCTUKH MSCHOW MPOAYKTHBHOCTH W KadecTBa MsCa: BBIXOJ TYIIHM, yOOHHBIH BBIXOJ, Macca
MBIIIIEYHON W KXUPOBOH TKaHEW, COIEp)KaHWe ChETOOHBIX YacTel TYIIHM, XUMHYECKHH COCTaB M Kajo-
puitHocTh Msica [21].

HaunGonee neHHBIMH ¥ 110 MSICHBIM KadeCTBaM CUYHMTAIOTCS JIOIIATH, CIIOCOOHBIE MPU y0oe JaBaBaTh
OOJBIIION BBIXO TYIIN M MAKOTH IIPH OTHOCHUTENFHO HEBBICOKOM COZEPKAHNN KOCTEH.

KonnuecTBeHHBIE W KadeCcTBEHHBIE TIIOKa3aTeNd MSICHOW MNPOAYKTHBHOCTH 0OYyCIaBIHBAIOTCS
HacJIeICTBEHHBIMH, MMOPOJHBIMA M MHIMBHIYATbHBIMH OCOOCHHOCTSIMH JIOMIaZeH, TEXHOJIOTHEW coaep-
JKaHUS, a TaKKe APyTMMU HEeHACIEeICTBEHHBIMU (akTopamu [22].

C menpro M3y4eHHs MSCHBIX KauecTB jKepeOUYHKOB Pa3HBIX BO3PACTOB Ha YOOWHOM IyHKTE€ KOHHOTO
3aB0Jla MPOBEACH MX YOOI mocie oceHHero Haryia (Tabnuna 2).

Tabnuma 2 — MsicHast IPOSYKTUBHOCTB JKEPEOUMKOB Pa3HBIX BO3PAcTOB (N 1o 2)

Bo3spact B Mecsiax
[lokazarenu
6 18 30
IIpemy6oitnas xwuBast Macca, KT 214 331 389
Macca tymu, Kr 121 178 216
Vo6oiinblii BeIX0, % 56,5 53,8 55,5

Kax BumHO M3 maHHBIX TaOMUIB! 2, 0 Macce Ty 30 MecsgHbIe KepeOUUKH MPEBOCXOIAT MOJIOI-
HAK 6 u 18 mecaueB Ha 75,5 u 21,3%. Camerit Oonpinoit yooitabril BeIxon (56,5%) mMenn xepebsrta
6 MecsYHOr0 BO3pacTa, C MOCTENIEHHBIM YMEHBIIEHHEM ero ¢ Bo3pacToM. BenuunHa yO6oHHOTO BRIXO/A B
MIEPBYIO OYepeb 3aBUCUT OT BEJTHMYMHBI U 00BbEeMa ey JyYHO-KHIIEYHOTO TPaKTa, OCOOCHHO Y Jiomaei
COJlepIKaIINXCs KPYTIBINA TO/ HA TIOAHOKHOM KOpME.

Bee Tymm xepeOYMKOB W3ydaeMbIX TPYII TOABEPralMCh BHU3YalbHOW oleHke. Tak Kak, Bce
JKepeOUYNKH UMENH BBIIIECPEIHIO YIUTaHHOCTh, TO B MpeAesiax OAHOTO BO3PAcTa 3aMETHOW Pa3HUIIBI B
JKUPOBOM TIOJIMBE TYII HE OOHApYKEHO, y TYyII >kepeOunKoB 6 u 18 MecsIdHOro Bo3pacta I[BET caja ObLI
OeNbIM, a y TymI xKepeOInKoB 30 MECSIHOTO BO3pacTa — OJIeTHO-)KEITOBATHIM.
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Ha Tymax xepe0sT 6 MecSYHOro BO3pacTa KHPOBOU TMOIUB PABHOMEPHO TOKPHIBAN BCIO CIIMHHYIO
4acTh, C yBEJIHWYEHHWEM TOJIIMHBI XUpa 10 1 cM Ha mnoscHuYHOM yactu. Ha BepxHel uvactu Tylu
HE3HAYUTEIHHO MPOSIBIUICS KUPOBOH TPEOCHB.

B tymax xepeOunkoB 18 mMecs4HOro Bo3pacTa HpOBOH rpedeHb ObLT TommuHON 1o 1,5-2,0 cMm. B
TyIIIaX 3TOTO BO3pacTa 3aMEeTHBI OTJIOKESHHS KUPOBOW TKAHU HA OPIOITHON CTEHKE U OCOOCHHO B Iaxy.

B Tymax xepeOumkoB 30 MECSYHOTO BO3pacTa >KHPOBOW TpeOEHb OBUT BBIPAXKEH XOPOIIO, €T0
TOJNIIMHA JocTurana 3 cM. XOpolo BBIpaKeHa KUPOBasi MpOCIoiKa Ha peOepHOH yacTu TpyaH, CIHHE,
TIOSICHULIE ¥ OPFIOITHOM YacTH.

B mpomecce oHTOTEHE3a JIOMIAACH pa3IMYHBIC YacTH Tella pacTyT HepaBHoOMepHO. Hambonee wH-
TEHCHBHO YBEJIMUYMBAETCSl OCeBas YacTh CKeJleTa U COOTBETCTBYIOIIAas MYCKyJIaTypa, HEXeld MepH-
¢depuueckue otnensl [23]. Mcxoas U3 3Toro HaMM U3y4eHO M3MEHEHHE MACChl Pa3IMYHBIX YacTeH TYIIH
XKepeOUNKOB pa3IMIHBIX BO3pacToB (Tadmmima 3).

Tabnuua 3 — CooTHOIIEHUE MACChI PAa3IMYHBIX YacTeH TYIIH KePEOUNKOB Pa3IMYHBIX BO3PACTOB (B KI)

E— Bo3spact B Mecsnax

6 18 30
3ape3 0,8 1,9 2,1
Kan 0,5 1,6 2,9
IlneyenonaTouHas 40,9 58,1 68,9
Pyneka 1,9 2.4 3,0
CruHHas 7,6 13,8 18,7
Ka3nr 14,0 26,0 32,9
Saguss 49,2 66,7 79,6
[onb6enepox 3,6 3,9 4,1
Tomsiika 2,5 3,6 3,8
Bes Tyma 121 178 216

W3 naHHBIX TaOuuUIBl 3 BUIHO, YTO HAUOOJBINAS Macca MPUXOJUTCS Ha 3aJHIOI0 YacTh BO BCEX TPEX
rpymmax xepedunkos (ot 49,2 mo 79,6 kr), 3areM HAeT Iutedenonarodnas 9acth (40,9-68,9 kr), oTpyo
ka3bl (14,0-32,9 kr) u ciunHast yacts (7,6-18,7 kr).

Haumenbiniee KOJUYECTBO MPUXOIUTCS HA YaCTH TYIIU Kak moadeaepok (3,6-4,1 xr), romsmka (2,5-
3.8 kr), pyneka (1,9-3,0 r) u 3ape3 (0,8-2,1 xr).

IIpu m3mydeHnH MOPQOJIOTHIECKOTO COCTaBa IO COPTaM W B IIEJIOM IO TYIIE KepeOIMKOB OIpe-
JIEJISIOCH COOTHOIIICHHE KUIIOBAHHOI'O MsCa U KOCTeH (Tabnuma 4).

Tabnuma 4 — MopQomorudecKuii COCTaB TYIIH )KEPEOUHUKOB Pa3HBIX BO3PACTOB

Cocras Tymu
Bo3spact Macca tymu, V- I
B Mecsiax KT
KT % KT %
6 121 94,8 78,3 26,2 21,7
18 178 146,8 82,5 31,2 17,5
30 216 177,6 82,2 38,4 17,8

W3 maHHBIX TaOMUIBI 4 BUIHO, 9TO MOP(OIOTHUECKUI COCTAaB TYII KePEeOUYHMKOB pa3HBIX BO3PACTOB
OBUT HE OMHAKOBHIM. Brixon msixotn B Tymax 18 n 30 mecsunbix xepedunkoB Ha 52,0 kr (54,8%) u Ha
82,6 kr (87,1%) BbIlIE B CpaBHEHUH ¢ 6 MeCTYHBIMH kepebsTamu. [1o abcomoTHOMY cofepKaHUI0 KOCTEH
B Tymax 18 u 30 MecsauHBIX XKepeOUuWKOB ObLIO OOJNBIINE, OMHAKO MO OTHOCHTEIHHOMY COJIEPIKaAHHIO
KOCTeH y 6 MECSUHBIX XepeOsAT 3T moka3aTtenu Oputh Bhime Ha 4,2 u 3,9%. Ilo Beixogy msxotv Ha 1 KT
KOCTEH y jkepe0unKOB OOJNIBIINX Pa3IHuUil He HAOI0AAeTCs, TaK Y 6 MECSYHBIX JKepeOiT OHH PaBHSIIUCH
4,4 xr, 18 mecsunbix — 4,7 u 30 MeCSIUHBIX kepeOUNKOB 4,6 KT.
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OtnenpHBIE COpTa TYIIM XapaKTEPHU3YIOTCS pa3iIMYHBIM COOTHOIIEHHEM MYCKYJIbHOM TKaHU C
JPYTUMH TKaHSIMHU. OTO 00YyCIaBIMBAETCS OCOOEHHOCTSAMU aHATOMHUYECKOI'O CTPOCHHS M XapaKTEpOM
paboThI, BHITIOTHSIEMOW TON MM WHOM YacThIO TeTa.

JlyqmMy B MUTaTENTFHOM OTHOIICHUH SIBISIOTCA T€ COpTa TYIIH, KOTOpPBIE COAEp)KaT Haubobliee
KOJIMYECTBO MBIIICYHON U KUPOBOH TKaHU, IPU HE3HAYUTEIILHOM COAEPKaHUM KocTeil (Tabnuna 5).

Tabmuna 5 — CooTHOIIEHNE TKaHEH B TYIIIE 10 COPTaM Y KepeOUHKOB Pa3HBIX BO3PACTOB

Yactn Bo3spact B Mecsax
TYIIH Txanu 6 18 30
1o copTam KT % KT % KT %
MSIKOTh 0,5 0,53 1,6 1,1 29 1,6
Kan
KOCTH - - - - - -
MSIKOTb 13,1 13,82 24,1 16,4 30,3 17,1
Kasznbt
KOCTH 0,9 34 1,9 6,1 2,6 6,8
MSIKOTb 48,0 50,63 69,8 47,5 84,8 47,7
I copt
KOCTH 8,8 33,6 10,7 34,3 13,5 35,1
MSIKOTb 33,0 34,81 49,4 33,7 58,0 32,7
II copt
KOCTH 11,5 43,9 12,6 40,4 15,0 39,1
MSKOTh 0,2 0,21 1,9 1,3 1,6 0,9
IIT copt
KOCTH 5,0 19,1 6,0 19,2 7.3 19,0
MSIKOTb 94,8 100 146,8 100 177,6 100
Bes tyma
KOCTH 26,2 100 31,2 100 38,4 100

W3 naHHBIX TaOIHMLBEI 5 BUOHO, YTO BBIXOA MSKOTH B PAa3IUYHBIX COPTaxX TyII y KepeOUUKOB Pa3HBIX
BO3PacTOB He oxuHakoB. HamOonbIuuil BRIXOA MSIKOTHM BO BCEX IpyNNax MOJIOAHSKA HaOIromaeTcs B
I copre (47,5-50,6%) u Bo Il copre (32,7-34,8%). HaumeHiiee KOMUYECTBO MSIKOTU COIEPIKUTCS B
I copte (0,21-1,3%).

Bonpmioe conepkanue KocTeil BO Bcex TpymIax Jomazei coaepxxurcs Bo 1 copre ot 39,1 no 43,9%,
3arem B I copre ot 33,6 mo 35,1% u B Il copte ot 19,0 mo 19,2%. Yactu Tymu >kain u Ka3sl OTHOCATCS K
BHE COPTY, 3/1€Ch CoZlepKaHue KocTei 0bu10 0T 3,4 10 6,8%.

B msce 6 mecsuHBIX kepeOsaT xupa coaepxkurcsa 9,0%, Genka 20,3%, y 18 MecsSyHBIX COOTBET-
ctBeHHO 14,2 1 19,4%. B msace 30 MecsuHBIX xKepeOUMKOB cojepkaHue xupa oonee Beicokoe 21,4%, HO
Oenka cogepkutcst MeHble 17,6%. JTH gaHHBIE corflacyloTcs ¢ paboTaMu APYTHX UccienoBateneit [24],
KOTOpBIE OTMEYAIOT, YTO KOJMUYECTBO OeJIKa B KOHCKOM Msice KoseOuercs B mpenenax 16,9-22,6%, a xxupa
11,8-24,5%.

Kak u3BectHO, OTAeNbHbIE HALIMOHATIBHBIE U3/IEHsI, H3TOTOBJICHHBIE U3 KOHUHBI, TIOJIB3YIOTCS CPeaH
MECTHOTO HaceJIeHHs OOIBIINM CIPOCOM (PUCYHOK 1-3).

Taxue 6110712, KaK ka1, >kasi, Kasbl 10 [IPaBy CUUTAIOTCS AeIMKaTeCHbIMU. OHU OTIMYAIOTCS BBICOKOM
MUTATEIHHOCTHIO M XOPOIIUMH BKYCOBBIMH KayeCTBAMH.

Bvixoo cyonpodyxmos. PocT BHYTpEeHHUX OPraHOB XapaKTepu3yeT oOllee pa3BHTHUE M COCTOSHHE
OOMEHHBIX TNPOLECCOB B OpraHu3Me. boiblioe BIMAHHE HAa UX PA3BUTUE OKA3bIBAET CKOPOCHEIIOCTbH
’KMBOTHBIX U KOPMJICHHE.

Y Oonee CKOpPOCHENBIX JKUBOTHBIX BHYTPEHHHE OpraHbl 3aKauMBAIOT CBOW pPOCT paHbIIE, YeM Yy
MO3IHECIIEIbIX.

[Ipu noaHOIIEHHOM KOPMIIEHUH ObICTpEe 3aKaHUYMUBACTCS POCT U (POPMUPYETCS B3POCIOE )KUBOTHOE, B
CBSI3M C 4eM 3aBeplleHue (OpMHUPOBAHMS BHYTPEHHUX OPraHOB IIPOUCXOIUT paHble [25].

CornacHo Metoauku [11] Bce opranbsl noApa3aessuid Ha CyONPOAYKTHI IIEPBOM M BTOPOI KaTeropHu.
K cybnponykram | kareropuu OTHOCHIIM I1€4€Hb, IOYKH, CEPALE, I3bIK U MACHYIO 00pe3b.
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Pucynoxk 1 — Xan (;xupoBoii rpeGeHb 1eH)

Pucynok 2 — Otpy0 xas
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Pucynox 3 — Kasst

K cybnpomyxram Il xaTteropun OTHOCHIHN JKETyIOK, KUIIEYHHK, JIETKHe, Auadparmy ¢ Tpaxeeid. Ha
yOOIHOM TIYHKTE KOHHOTO 3aBoja Mayas 000J0YHAasI KUIIKA UAYT JUIsl IepepabOTKU U3IEeNus KapTa, a u3
TOHKOTO OTJIeJla KHUIIEYHUKA M3rOTOBISETCS 000JI0UKa JIs Ka3bl M 4yXyKa. /laHHBIC MO BBIXOJOB CyO-
MPOAYKTOB IPUBEICHEI B Ta0HIE 6.

Tabnuna 6 — AGCONIOTHBII U OTHOCHTENBHBIN BhIX0A cyOrnponykros I u Il kareropun

Bospact B Mecsiax
HaumenoBanue 6 13 30
CyOnpoIyKTOB
macca, K& B % K Tyme macca, Kr B % K Tyme macca, K& B % K TyIme

SI3BIK 0,48 0,40 0,72 0,40 0,83 0,38
Tleuenn 2,51 2,07 3,80 2,13 4,68 2,17
TTouku 0,91 0,75 1,05 0,59 1,41 0,65
Cepaue 1,07 0,88 1,79 1,00 2,64 1,22
Msicuast 06pe3b 2,27 1,87 3,50 1,97 4,28 1,98
Htoro cyOmpoayKTs
1 kareropun 7,24 5,98 10,86 6,10 13,84 6,41
Jlerkue 1,92 1,59 2,88 1,62 3,32 1,54
Cernesenka 0,47 0,39 0,90 0,50 1,19 0,55
Juadparma u Tpaxes 1,65 1,36 3,40 1,91 5,28 2,44
Htoro cyOmpoayKTs
1T kareropun 4,04 3,34 7,18 4,03 9,79 4,53

W3 npuBeCHHBIX NaHHBIX TaOIHIBI 6 BUJIHO, YTO aOCOJIOTHAS Macca BHYTPEHHUX OPraHOB C BO3-
pacToM KepeOUMKOB YBEIMYMBACTCS, & OTHOCUTEIBHBIH WX BEC YMEHBIIACTCS WM OCTAlTCS 0e3
CYIIECTBCHHBIX M3MEHEHUH. DTH NaHHbIE CBUIAETEIBCTBYIOT O TOM, YTO Pa3BUTHUE MBIIICYHOU TKaHU U
KOCTsIKa — IpoIiecc 0oJiee INTENbHBIN, YeM pa3BUTHE BHYTPEHHUX OPTaHOB.

IIpu ananm3e MaHHBIX B3BELIMBAHWS BHYTPEHHUX OPraHOB BBISIBICHO YBEIMYECHHUE MX C BO3PACTOM.
Tak abcomtoTHbIN Bec medeHH ¥ 30 u 18 MecsuHBIX KepeO4YHKOB OOJbIIe, COOTBETCTBEHHO, Ha 2,17 u
1,29 xr, movek Ha 0,50 1 0,14 kr, cepana Ha 1,57 u 0,72 kr, cenezenku Ha 0,72 u 0,43 kr.

YcTaHOBNIEHO, YTO JUIMHA TOHKOT'O OT/elNla KUIIEYHHWKa y 6 MECSYHBIX jKepeOsT paBHsnach 14,7 M,
18 mecsaunbix xepedunkoB 16,2 M u 30 mecsunbix — 16,9 m. [nuHa Manoi 000JO0YHOW KHIIKU COOT-
BercTtBeHHO 0,7, 1,2 1 1,9 M.
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Oxonomuyeckas 3¢hgexmusnocms Hazyna nowadei pazuvlx 6o3pacmos. TeXHOJOTHs TaOyHHOTO
KOHEBOJICTBA IIPEyCMAaTPUBAET KPYIJIOT0I0BOE COJIEPKAHUE JIOLIAeH Ha TacTOMIIE.

[Ipon3BOACTBO MPOXYKIMH IIPHU 3TOM OCHOBBIBAETCS Ha OpraHM3aI[MH HaryJya JIomajeld Ha ecTecT-
BEHHBIX MacTOWIIAX, Kak HanboJiee JemeBoro cnocoda ero Npou3BOJICTBA. 3a OCHOBY pacueTa S3KOHOMH-
yeckor 3(pPEeKTHBHOCTH OBLIM B3STHI 3aTpPaThl HA MPOBEICHNE HAaryJa MOJOAHsKa B 6,18 1 30 MecauHbIX
BO3pacTax, ce0ECTOMMOCTE UX U JJOXOJ OT peaan3aliui xKepeOInKoB Ha Msco (Tabmuria 7).

Tabnuua 7 — JxoHomudeckast 3pHEeKTHBHOCT HAryJjla Ka3axCKUX JIOMIaAeil Tha xabe pa3HbIX BO3PACTOB

Hoxasarenu Bo3spact B Mecsnax

6 18 30
JKuBas macca rocine HaryJja, Kr 215,6 330,3 390,9
[Ipupocr xuBOM Macchl, K& 44 .4 41,6 48,5
Macca Tymy, Kr 121 178 216
3arpaThl Ha HaryJm, TEHTe 23000 36000 48000
CebecTouMOoCTb | 11 MpUpOCTa, TEHre 51802 86538 98960
3akynouHas 1ieHa 1 Kr msca, TeHre 1000 1100 1200
Bripyuka ot peanuzanuu, TeHre 121000 195800 259200
[IpuobuTE, TEHTe 46198 73262 112240
PenrabensHocTh, % 61,8 59,8 76,4

W3 naHHBIX TaOMUIBI 7 BUAHO, 4TO OOJiee BBICOKHME MPUObUIM mosydeHbl OoT 30 u 18 MecsauHbIX
skepebunkoB (112240 u 73262 TeHre) B cpaBHeHUH ¢ 6 MecsYHBIME xepedsaTtamu (46198 Tenre). OnHako
peHTabenbHOCTh BhIIe Yy 6 Mecs4HbIX W 30 MecauHbIx kepedumkoB Ha 2,0 u 16,6% B cpaBHEHUH C
18 MecsTYHBIMU JKepeOUNKaMu.

Taxum 00pa3oMm, B OCCHHUH MEpHOA MPOBEACHIE HATryIa MOJIOJAHAKA Ka3aXxCKHUX JIOaAe THia xade
PasHBIX BO3PACTOB JAaeT BBHICOKHM SKOHOMHUYECKHH 3((EKT 1 MO3BOJSIOT HE TOJIBKO OKYIAaTh BCE 3aTPaThl
3a CUeT yBEeJIUYEHUs KHUBOI Macchl U YIIUTAHHOCTH, HO ¥ IIPUHOCAT {OCTATOUHYIO YUCTYIO IPUOBLIb.

Oocy:xaenue pe3yabTaToB. [lokasarenn pocTa M pa3BUTHS MOJIOJIHSKA Ka3aXCKUX JIOIIAAeH THIa
’ka0e BbIpakaeTcs B MHTEHCHMBHOM DPOCTE NPH OJAarompusATHBIX M CHIKCHHWH TEMIIOB pocTa B HeOiaro-
IpUATHBIE CE30HBI roga. lIpm oceHHeM Haryie >kepeOuMKH pa3HbIX BO3PACTOB XOPOLIO NPHOABISIH
JKUBYIO Maccy. Tak, 3a 76 mHeil Haryna 6 MecsauHble sxepeddara mamu 44,4 Kr mpupocTa >KHBOM Macchl, a
18 1 30 mecsunbie xepebunku 41,6 u 48,5 kr. CpenHeCyTOUHBIH MPUPOCT HPU 3TOM COCTABISII COOT-
BeTCTBEHHO 584, 547 m 638 r B cyTku. Ilpu aHanmu3e OTUHAMUKH CPEIHECYTOUYHBIX MPHUPOCTOB >KUBOU
Macchl BUIHO, YTO Hauboliee BBICOKHE MPUPOCTHI Y )KepeOUNKOB BCEX BO3PACTOB HAOIIOAETCS B MEPBEIE
20 nmueit Haryna ot 1160 mo 1400 r, B mocnenyromue 20 gHEH OpHUPOCTBI HECKOIBKO CHHXKAKOTCS U
coctaBimsuid ot 580 mo 700 r B cyTku. B KoHIle Haryia cpeqHecyTOYHBIE MPUPOCTHI OBLTH HU3KHUMH U
paBHsuuch oT 20 10 100 .

BeiBoabl. MsicHas TPOIyKTUBHOCTh MOJIOJHSAKA KA3aXCKUX JIOMIAACH TUIA jka0e pa3HBIX BO3PACTOB
MI0CJIE OCEHHETO HaryJla XapaKTepU30BaJIMCh BHICOKUMH BenuunHaMu. Tak, npu yooe mMacca Tymm y 6 Me-
CAYHBIX JkepeOsT mocturia 121 kr, y 18 Mecsunsix skepeOdunkoB — 178 m 30 mecsynpix — 216 k.
'Y OoIHBIN BBIXOJ] paBHSIICS COOTBETCTBEHHO 56,5; 53,8 1 55,5%.

[Ipu n3yyeHnu MOpQOJIOTHYECKOTO COCTaBa TYII Y >KEPEOUYMKOB Pa3HBIX BO3PACTOB YCTaHOBIICHO,
4TO Y 6 MECSUHBIX XepeOAT OTHOCUTEIbHOE conepxanue Kocter (21,7%) Boime yeMm y 18 u 30 MecsiuHbIX
xepebunkoB (17,5 u 17,8%). Ilo cogepxannro ke MAKOTH B TyIIIe MpenMyInecTBo Obuto y 18 u 30 mecsd-
HBIX xKepeOunkoB (82,5 u 82,2%), Torna Kak 3TOT IOKa3aTellb Yy 6 MECSYHBIX jkepe0sT cocTasisin 78,3%.

OkoHomuueckas 3((EeKTUBHOCT Haryja MOJIONHSKA Ka3aXCKUX Jomajei xabe BbIcokas. Yucras
MPUOBLTH B pacdeTe Ha 1 TOJIOBY OT 6 MECSIHBIX JKepeOsIT cocTaBiseT 46,2 ThICIIN TEHTE, 18 MECTIHBIX —
73,3 u 30 mecsunbix — 112,2 ThIcSYn TeHre. PeHTabembHOCTE IPU 3TOM paBHAETCS OT 59,9 1o 76,4%.

Hcrounnk ¢puHaHCMpPOBaHHUS McC/IeI0BaHMil. MUHUCTEPCTBO CENBLCKOTO Xo3siicTBa PecmyOnmkn
Kazaxcran.

HaumenoBanue ¢punancupyromeii opranumzamuu. TOO «Kazaxckuil HaydHO-HCCIEAOBATEIHCKUMA
WHCTUTYT )KUBOTHOBOJICTBA U KOPMOIIPOU3BO/ICTBAY.
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O. P. Oxumbexos', 1. A. BaﬁM¥KaH0B1, I0. A. FOanamo6aes?

'Kasax Mar mapyanisuIbiFs! JKoHE a3bIK OHIPICi FRUTBIMU-3¢pTTEy HHCTHTYTHI, AvaThl, KasakcraH,
K. A. Tumupsize ateigarst MAILIA — Peceii MeMeKeTTiK arpapisk yHuBepenTeti, Mockey, Peceit

KY3I'T )KAMJIBIMHAH KEUIHTT KA3AKTBIH KABBI )KbIJIKBICBIHBIH,
JKAC TOJIEPIHIH ET OHIM/LIITT

AHHoTanms. Makanana Ky3ri jKaijibIM Ke3iH/e JKBUIKbI €TiHIH MeJIIIepi MEH CanachlH alTapibIKTail KeTepyre MyMKiHIIK
OepeTiH 300TeXHUSUIBIK ic-Iapanap KapacThIPbLUIFaH.

XKobaubl icke achIpya jkac TOJASpAiH Tipi calMarbl €Ki ecere yJiFassl, ap jkeke O6ac epeke KyHaumap na (41,6-48,5 kr),
JKOFapbl KOHBIMIBUIBIKTAFbI )KbUIKbI eTiHiH O6arack! (1 kr et 1000-1200 tenre).
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XKac Tennep >xailiibiM apaybIiFbiH (76 KYHZE) CANIBICTHIPFAHA, a3 bICTBIFbIHAH IIBIKKAH OPTAlla/laH TOMEH KOHBIMJIbUIBIK-
TarblIap, XKO0,apbl JEHISHre XKETTi.

3eprTeyiep kepceTkeHaeH, 0ary b anFamkel 20 KYHiHAE KYHaHAap OpTalia TOYIIKTIK canMak Kocy Tayiirine 1160-1400 r
6onapl. Keitin Oarynpir 30 Toysirine opTama ToyikTik ecim Temenzern, 750-840 r kepcerti, Oaryapi 70 Toymirine — 20-100 ©
apajibIFbIHAA OONIIBL.

JXKac KbUIKbI TenAepiH Kysri ceMipTyJdeH KeiiH coiifaHia eT IUbIFBIMBI Jkorapbl Oomabl (53,8-56,5%), cyitek memmepi
(17,5-21,7%), Ta3a eti (78,3-82,5%). Bapibik jxac Tea TONTapblHIA Ta3a €T LILIFBIMBIHBIH JKOFapFbl kepceTkimn (47,5-50,6%)
GipiHLI cypbInTa, KeiiH exinmi cypsinra (32,7-34,8%). CypbInTaH ThIC JKarJaiiia eTTiH WbIFbIMbI (Ka3blkal) 6 aiiibIK Teaaepae
14,3 %, 18 aiinsikrapaa — 17,5% sxone 30 aitnbik Tenaepae 18,7 % xypansl. JKbUIKb! MIapyalbuIbIFbIHIA KOCAIKBI OHIMASPI
JAMBITYABIH MaHbI3bl 30p. Typii jkac Mesuiepaeri aiFeipiaapaan ansiaran tingep canmarsl 0,48 ten 0,83 kr, Gaysip 2,51 nen
4,68 neitin kr, Oyiipek 0,91 nen 1,41 neitin kr, xypex 1,07 men 2,64 xr geitin. Tox iumiekTeH KapTta JalblHIANabl, OHBIH
y3bHabIFRL 0,7-1,9 M. Awipl ilIeKTeH Ka3bl )KOHE IIY)KBIK YIIiH KOJIaHbLIaAbl. ¥ 3bIHABIFbI 14,7 10 16,9 M.

Typai sxactarsl aiirpIprapAbl eTke OTKi3reHe Tasza maiga 46,2 men 112,2 Mbiy TeHrere aeiin. Penrtabenbainik xorapb
59,8 nen 76,4%.

Tyiiin ce3ep: jxac Te, ecim, yiiia, COMbIC IIBIFBIMBI, Ta3a €T, CYHEKTep, KOCAIKbI OHIMIED, TYCIM, peHTabebIiTiK.

Caeenns 06 apTopax:

AxnumbexoB AMHH PuyapnoBuy — HOKTOp C.-X. HayK, IJIaBHBIH HAy4yHbIM COTpYOHMK oTaena KoHeBoictBa TOO
«KasHUMXKuK»y, r. Anmartsl, Kazaxcran. E-mail: akimbekov52@mail.ru

BaiimykanoB [lactanOex AcbhUTOEKOBHY — JOKTOpP C.-X. Hayk, wieH-kop. HAH PK, rnaBubIi Hay4HbI COTpYAHUK OTAena
mosoutoro ckoroBozactBa TOO «KasHUMXKuK», r. Anmarsl, Kazaxcran. E-mail: dbaimukanov@mail.ru

IOnpambaes Ocymkan ApPTBHIKOBHY — JOKTOp C.-X. HayK, mpodeccop, wieH.kop. PAH, nekaH ¢akynbrera 300TeXHHH U
6uonorun PTAY — MockoBckasi cenbckoxossiicTBeHHass akagemusi uM. K. A. TumwupsseBa, Mocksa, Poccus. E-mail:
zoo@timacad.ru
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FObunetHble Oamebl

CYJITAHOBY AxmeT:kaHy AKHEeBHYY —
60 ger

18 aBrycra 2018 roma nqokTopy BeTepHHAPHBIX HAyK, mpodeccopy, mouetHoMy akanemuky HAH PK,
reHepaiibHOMy AupekTopy Kaszaxckoro HaywyHoO-mccienoBaTenbckoro uHETUTyTa A. A. CynTaHoBy
ucnonngercs 60 et co JHS poxKACHUS U 36 JIET HAYYHOU NesATeIbHOCTH.

Ilocme oxonwanmss B 1981 Tomy ¢ oTiamuumeM BeTepuHApHOTO QakKynbTeTa AMa-ATHHCKOTO
300BETEPUHAPHOTO WHCTHTYTa, A. A. CynTaHOB HEKOTOpPOE BpeMs padoTaj CTapIiuM BeTepHHAPHBIM
BpayoM KoJxo3a «Y4-Apan» [lanpunosckoro paitona Tanael-Kypranckoii oonacTy.

B 1985 roay oxoHUMI acnupaHTypy B OT/elNe o u3y4eHuto opyteiesa Kazaxckoro HUBU, 3atem B
1987 rony B 1. MockBe BO Bcecoro3dHOM MHCTUTYTE 3KCIepMMEHTanbHOM BeTepuHapuu um. S1.P.Kosa-
JICHKO YCIIEUTHO 3aIlUTUJ JUCCEPTAIMIO HA COMCKAaHUE YUEHOM CTENeHM KaHIuaaTa BeTepUHAPHBIX HAYK
Ha TeMy: «OnTHMU3alMs 03Bl BakKUMHBI W3 mTamMMma Brucella melitensis Rev-1 mis moBTopHON HMMYy-
HU3AIMK OBEI] MPOTHB Opymesuie3ay. 3areM B 1992 rogy B HHCTHTYTE SKCIIEPUMEHTAIHHOW BETEPHUHAPUN
Cubupn u Jansaero Bocroka B 1. HoBocHOMpCKe 3aIIUTHI AUCCEPTALIUIO HA COMCKaHUE YYCHOU CTEIICHH
JOKTOpa BETEPUHAPHBIX HAayK Ha Temy: «ONTUMH3amus CHEUUATBHBIX MPOTHBOOPYLEIIE3HBIX MEpOo-
NPUSATHHA B OBLIEBOJCTBEY.

Ero mpodeccuonanpHasi A€ATEIPHOCT BO MHOTUX OOJIACTSIX BETEPUHAPHM, B TOM YMCJIE Hay4HBIX
W3BICKaHUSX, SMU300TOJNIOTHH, OAKTEPHOJIOTHH, BUPYCOJIOTUH, UMMYHOJIIOTHH CHUCKAIU €My 3aciy’KeH-
HBIH AaBTOPHUTET M YBaXCHUE B BETEPUHAPHOM HAYYHOM COOOIIECTBE. SIBISSACH PyKOBOAUTENEM KPYITHOTO
BetepuHapHoro HUUM B KazaxcraHe, oH BHOCUT OrpOMHBIM BKJIaJl B pa3BUTHE OTEYECTBEHHOM BETEpU-
HapHOil Hayku. [lox ero pykoBOACTBOM HHCTHTYTOM NoOdy4deHO 320 OXpaHHBIX JOKYMEHTOB, H3HaHO
27 ToMo0B Hay4HbIX TpyaoB KazHUBU.

[Ipodeccop A. A. CynTaHoB sIBIASICTCS OHUM U3 KPYIHBIX M300peTaTeneil B 00JacTu BeTepUHAPUH B
Kazaxcrane. Haunnast ¢ 1999 rona, um paspadbotano 6onee 90 oXpaHHBIX JOKYMEHTOB, YTO OTPa)KCHO Ha
caifre 0a3bl mareHToB Kazaxcrana.PazpaboTaHHble UM JHAarHOCTHYECKUE Mpenaparhl MONb3YIOTCS CIPO-
coM He Tojbko B Kazaxcrane, HO 3a pyOexoMm.

Hayunas nesitensHOCTh mpogeccopa A. A. CynTaHoBa OTMEYEHa BBICOKMMHU T'OCYIApCTBEHHBIMHU
HarpajaMu: rpamoTamu, MefansiMu u opiaeHoM «Kypmer». OT MMeHM y4YeHBIXH BCEeW BeTEpHHApPHOI
oOmecTBeHHOCTIDKENaeM 1podeccopy A.A.CynTaHOBY KPENKOTO 3I0POBbs, CEMEHHOTO OIaromoiryyus,
TBOPYECKUX YCIIEXOB U HEUCCSIKAEMOM SHEPTUH B HAYYHOH U IPOU3BOACTBCHHOM JAEATEIBHOCTH.

Om umenu xonnexmusa Kazaxcxkoco HUBU
3am. eenepanvrozo oupexmopa, npogpeccop A. M. A60videxosa
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XABAPJAHABIPY

Kazakcran PecriyOnukacel ¥JITTBIK FRUIBIM aKaJIeMHSIChl AKaJeMUSTHBIH MTPE3UJICHTIH cailay
YIIiH K€3eKTi KOHKYypcC *kapusnaiasl. Konkypcka AxagemusiHbiH JKaprbichiHa colikec AKaJeMus-
HeIH Tepankackl HeMece AKaJIEMHUSHBIH CATAIbIK bBeiMIIeciHIH Kalmbl KUHAIBICHI YChIHFAH
aKaJIeMHUKTEp KaThIca alabl )KOHE kKaObIK JaybIc Oepy apKblIbl cailllaHa bl

Konkypcka KaTbICy YIIiH KyKaTTap Tarnceipy mep3imi 30 KyH.

Caiinay eTki3y TopTiOi koHe AkageMmusHbIH JKapFbichl AKaJeMHUSHBIH CaWTBIHIA Kapus-
nanrad: http:/nauka-nanrk.kz, renedons! ms cipaBok: 8(727)272 55 61, 8(727) 261 00 25.

OBBSABJEHUE

Hanmonanenas akagemus: Hayk PecyOnuku Kasaxctan oObsBIsSeT O4epeIHOM KOHKYPC LIS
n3bpanus npesuaeHTa Axagemuu. B cooTBeTcTBHHM ¢ YcTaBOM AKaleMHH B KOHKYpPCE MOTYT
y4acTBOBaTh akaJeMHKH, BeIABUHYThIE [Ipesuanymom HAH PK nian O6umm coGpanuem otpac-
neBbix OtneneHuit AkageMuu, KOTOPbIe H30MPAIOTCS MyTEM TaHHOTO TOJIOCOBAHUS.

Cpok nojauu JOKYMEHTOB JJIs1 y4acTHsl B KOHKypce 30 nHel.

[Topsmok mpoBeneHuss BBIOOPOB W YcTaB AkajgeMud OIyOJMKOBAaHbI Ha  CcaWTe:
http:/nauka-nanrk.kz, renedons nns cnpaBok: 8(727)272 55 61, 8(727) 261 00 25.

ANNOUNCEMENT

The National Academy of Sciences of the Republic of Kazakhstan announces a regular
competition for the election of the 3resident of the Academy. In accordance with the Statute of
the Academy, academicians nominated by the Presidium of NAS RK or by the General Assembly
of the branch departments of the Academy who are elected by secret ballot procedure can
participate in this competition.

The deadline for submission of documents for the participation in the competition is 30 days.

The procedure for holding of elections and the Statute of the Academy are published on
the website: http://nauka-nanrk.kz, telephone numbers for inquiries: 8(727)272 55 61,
8(727) 261 00 25.
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